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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHast mnpodeccuoHAIbLHAA oOpa3oBaTejlbHasi MporpaMMa  BbICIIETr0
o0pa3oBaHusi — NpPOrpaMMa NOAroTOBKH 0akajaBpoB (Jajiee — mporpaMMa OakajaBpuara,
OOIl o6akanaBpuara), peajlu3dyeMas B COOTBETCTBUM C (elepalbHbIM T'OCYIapCTBEHHBIM
o0pa3oBaTe/IbHBIM ~ CTAaHAAPTOM  BBICIIEr0o 00pa3oBaHUs  (enepalbHbIM  TOCYIapCTBEHHBIM
OIO/PKETHBIM 00pa30BaTENbHBIM YUPEXKACHUEM BBICHIEro 0Opa3oBanHus «Poccuiickuii XUMUKO-
TexHoyiornyeckuid yHusepcurer umenu J.M. Menneneesa» mno nHanpasneruto 09.03.02 —
NudopmanioHHble CUCTEMBl U TEXHOJOTHH, HampaBieHHOCTb (mpoduib) «HHbopmanoHHbie
CUCTEMbI U TEXHOJIOTUNY, MPEACTaBIIsAET COO0N KOMIUIEKC OCHOBHBIX XapaKTepUCTHK 00pa30BaHMUs,
OpraHU3alMOHHO-TIEJaTOTMYECKUX YCIOBUHM, (OpM aTTecTallMy, KOTOPBIA IpEICTaBiIeH B BHUJE
oOuieil XapakTepuCTUKU IporpaMMbl OakajgaBpuara, y4eOHOIo IUIaHA, KaJeHJApHOro ydeOHOTro
rpaduka, pabouuMx MporpaMM AMCUMIUIMH, MPOTpaMM IPAKTUK, OLIEHOYHBIX CPEJACTB,
METOAUYECKUX MAaTEPUAIIOB.

1.2 HopMmaTuBHBIEe [JOKYMEHTBI /sl Pa3pad0OTKM MporpaMMmbl OakajlaBpuara Io
HANPAaBJIEHUIO OATOTOBKHU COCTABIISIOT:

- ®enepanbhblil 3akoH ot 29.12.2012 Ne 273-03 «O0 obpa3zoBanuu B Poccuiickoii
denepauuny;

- [Ipukaz MunoOpuayku Poccum ot 12.03.2015 N 219 (pen. ot 09.09.2015) «O6
yTBEpKIACHUH  (efepalbHOr0 rOCyIapCTBEHHOIO0 00pa3oBaTEeNIbHOTO CTaHAApTa  BBICIIETO
oOpa3oBaHus 1o HanpasiaeHuto noarotosku 09.03.02 — MlupopmalmoHHble CUCTEMbI U TEXHOJIOTUN
(ypoBenp OakanmaBpuara)» (manee — PI'OC BO mo unampasnenuto mnoarotoBku 09.03.02 —
NudopmanrionHbie CUCTEMBI 1 TEXHOJIOTHH (YPOBEHB OaKkanaBpuara));

- [Tpukaz Muno6puayku Poccun ot 05.04.2017 Ne 301 «O06 yrBepxkaenuu Ilopsaka
OpraHM3alMil M OCYIIECTBJIEHHS O00pa30BaTENbHON JESATENBHOCTH 10 00pa30BaTeIbHBIM
IporpaMMamM BBICIIETO0 00pa3oBaHUs — MporpaMMamM OakajaBpuara, IporpamMmaM CHelHaIuTeTa,
[IporpaMMaM MarucTpaTypbD».

1.3 O0mas xapakTepuCTHKA IPOrpaMMbl 0akajiaBpuara

Heabio nporpamMmsl 6akaaaBpuaTa sBISIETCS CO3JaHKUE JUIsl 00Y4arOIUXCsl YCIOBUM ISt
puoOpeTeHuss HEOOXOAUMOIo ISl OCYHIECTBIIEHUS NPO(ECCHOHAIBHONW AEATEIbHOCTU YPOBHS
3HAHWUM, YMEHUH, HABBIKOB, OIBITA JESITEIBHOCTH U TOJATOTOBKM K 3alllUT€ BBIMYCKHOM
KBaJIN(DUKALIMOHHOM pabOTHI.

[Tonyuenue oOpa3oBaHusi 1O 00pa30BaTENBHON MporpamMme BBICHIETO OOpa30BaHUS —
nporpaMMe OakajaBpuaTra JOMYCKAaeTcs TOJIbKO B 0OOpa3oBaTeNbHON OpraHuM3aldy  BBICLIETO
00pa3zoBaHus U HAYYHOM OpraHU3aluy (Janee — OpraHu3aIms).

O6yuenue 1o o0Opa3oBaTeNbHONW TMpOorpaMMe BBICHIETO OOpa3oBaHHWs — Mporpamme
OakanaBpuaTa B 00pa3oBaTENbHON OpraHM3allUd OCYILECTBISETCS B OYHOM (opme oOyueHus.
O6beM mnporpammsbl OakanmaBpuarta cocraBisieT 240 3adeTHbIX enuHUL (Jajmee — 3.€.) BHE

3aBHCUMOCTH OT (OpPMBI OOyUEHUS, MPUMEHSIEMBIX O0pa30BaTEIbHBIX TEXHOJIOTHI, peau3alliu
porpamMMbl OakasaBpuaTa ¢ UCIOJIb30BaHIEM CETEBOM (OPMBI, peaTu3aliy MpOTpaMMbI

OakajaBpuaTa 1O WHIUBUAYyaJbHOMY Yy4eOHOMY IUIaHy, B TOM WYHCJIE YCKOPEHHOTO
00y4eHHs.

Cpoxk nosryueHust 00pa3oBaHus 10 MPOTrpaMMe OakaaBpuaTa Mo HalpaBJICHUIO TOATOTOBKU
09.03.02 — UndopmanroHHble cucTeMBI U TexHOIOTHH (Tpoduiib « NHopMalioHHbIE CUCTEMBI U
TEXHOJIOTUW» B OYHOU (popMe 00ydeHUsI COCTABISET 4 roja.

[Tpu peanmzanuu mporpamMMbl OakajgaBpraTa OpraHU3aIus BIIPAaBE MPUMEHSATH AIEKTPOHHOE
oOy4eHre U TMCTaHIIMOHHBIE 00Pa30BaTEIbHBIC TEXHOJIOT HH.

[Tpu oOyueHHH NHII C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0OPOBBSI JJIEKTPOHHOE 00y4YeHHe
W JUCTAaHIIMOHHBIE O00pa30BaTEIbHBIC TEXHOJOTUU JOJDKHBI TPEAyCMaTpPHBAaTh BO3MOXKHOCTD
npueMa-tepenayd HHPOPMAaInuu B TOCTYITHBIX U HUX (hopMax.

Peanmzanus nporpaMMel OakaiaBpraTa BO3MOXKHA C HCIIOJIB30BAHUEM CETEBOM (DOPMBIL.



OOpazoBarenpHas JEATEILHOCTh 10 TporpaMMe OakajlaBpyhara OCYIIECTBIISICTCS Ha
rocyapcTBeHHOM s3bike Poccuiickoii dPenepanuu, €CIM HHOE HE ONPEACIICHO JIOKAJIbHBIM
HOPMaTHBHBIM aKTOM OPraHHU3aIINH.

OOpazoBarenpHas JEATEIBHOCTh IO TporpaMMe OakajlaBpuaTra OCYIIECTBISICTCS Ha

rocylapcTBeHHOM s3bike Poccuiickoii @Denepanuu, €CId MHOE HE OIPEIECICHO JIOKAJIbHBIM
HOPMaTHBHBIM aKTOM OpPraHH3aINH.
CtpykTypa mnporpamMmbl OakajaBpyuara BKJIIOYAeT 0Os3aTenbHYI0 4acTh (0a30Byl0) M YaCTh,
dbopMupyeMyI0 ydacTHHKaMH 00pa30oBaTeNIbHBIX OTHOIICHWH (BapUATHBHYIO). DTO 0OECTICUMBAET
BO3MOXHOCTh peajM3aly IporpaMM OakanaBpuaTa, HUMEIOLIUX Pa3JIMYHYI0 HalpaBJIE€HHOCTb
(mpoduisib) 0Opa3oBaHUs B paMKax OJIHOTO HaNpaBJE€HUS MOJATOTOBKH (J1ajiee - HAIpaBICHHOCTH
(mpoduib) mporpaMMmsl)

[IporpamMma GakanaBpuara COCTOUT U3 CIAEAYIOIINX OJIOKOB:

- brnox 1 «lucuuniauuel (MOAYNN)», KOTOPBIA BKJIIOYAET IUCUUIUIMHBI (MOAYIN),
OTHOCsImMEcS K 0a30BOM 4YacTH MpOrpaMMbl, M JAUCUUIUIMHBI (MOAYJH), OTHOCAIIMECS K €€
BapHaTUBHOM YaCTH

- brnox 2 «lIpakTukuy, KOTOpBIA B MOJHOM O0BbEME OTHOCUTCS K BapUaTUBHOM YacTH
IIPOrpaMMBbI

- biok 3 «locymapcTBeHHas WTOrOBas aTTECTAIUsA», KOTOPHIA B IOJHOM OOBEME
OTHOCHUTCS K 6a30BOM 4acTH IPOTPaMMBbI

CrpykTypa nporpamMmbl 6akajaBpuara

CrpykTypa nporpamMmmsl 6akajiaBpuaTa O6beM nmporpaMMbl OakaiaBpuara B
3a4ETHBIX €IMHHALIAX
biok 1 JlcuumiuHel (MOIYIIN) 216 - 219
bazoBast gacTb 105-120
BapuaTtuBHnas yactb 9 -111
biok 2 [TpakTuku 12-18
BapuatuBHas 9actb 12-18
bnoxk 3 ['ocynapcTBeHHass HTOTOBAsI ATTECTALMS 6-9
bazoBast gacTb 6-9
O06bem porpamMmel OakaiaBpuata 240

Juctunnuael  (MOIyNH), OTHOCSIIMECS K 0a30BOM YacTH TIPOrpaMMbl OakaiaBpHara,
SBJIIOTCSL 00S3aTE€IbHBIMU JUISI OCBOEHUSI OOYYaIOUIUMCSl BHE 3aBUCHUMOCTH OT HAINpPaBICHHOCTH
(mpoduiiss) mporpammbl OakajiaBpuara, KOTOPYKO OH ocBamBaeT. HaGop mucumrumn (Momynei),
OTHOCAIMXCS K 0a30BOM dYacTW mporpaMMbl OakajaBpuaTa, OpraHu3alus ONpEIeIIseT
CaMOCTOSITENIbHO B 00beMe, yctaHoBieHHOM HactosiuM OI'OC BO, ¢ yyeToM coOTBETCTBYIOIIEH
(COOTBETCTBYIOIINX) TMPUMEPHONH (MPUMEPHBIX) OCHOBHOM (OCHOBHBIX) 0Opa3oBaTEIbHOU
(oOpa3oBaTenbHBIX) MPOrpamMmbl (IIPOTpamMm).

Jucuumiuuel (MOIynH) mo ¢Guiocopuu, UCTOPUH, UHOCTPAHHOMY SI3BIKY, O€30IacHOCTHU
KU3ZHEACSITSIIBHOCTA Pean3yroTcsl B paMkax 0Oa3zoBoil yactu brmoka 1 «/lucuumiuusel (MOIynn)»
nporpaMMbl OakanaBpuara. O0beM, COAEp)KaHUE U MOPSAIOK peaTu3alfyi YKa3aHHBIX JUCIHUILINH
(Momyneil) OmpeneNsioTCs  OpraHu3alue  CcaMOCTOSTeNbHO. JlucHuIumHBl  (MOIYNIH) TIO
(¢u3nuecKoi KyabType U CIOPTY pealu3yroTcs B paMKax:

— 6a3o0Boil yactu bnoka 1 «/lucuumnianasl (MOAYNIN)» IporpaMMbl OakagaBpuara B 00bemMe He
MeHee 72 akaJeMUYeCKUX 4acoB (2 3.€.) B O4HOU (hopMe 00yUeHUs;

— DJEKTUBHBIX JUCHUIUIMH (MOIyJel) B oObeMe He MeHee 328 akaJeMHUYEeCKHUX YacoB.
VYka3aHHblE aKaJEeMMUYECKHE Yachl SIBISIIOTCS OOsA3aTeNbHBIMM JUIS OCBOCHHMSI U B 3.€. HE
MIEPEBOIATCA.

JucuumiuHel (MOAYNIH) 1O (DU3HUECKOM KYJIbType U CIOPTY PEATU3YIOTCS B TOPSIKE,
YCTaHOBJIEHHOM opraHuzanueil. Jljis MHBaJIMIOB U JIML C OTPAHUYEHHBIMH BO3MO>KHOCTSIMU




3/I0pOBbsSI OpPraHM3allUsl YCTaHABJIMBAET OCOOBI MOPSAJOK OCBOCHHUS IUCUUIUIMH (MOAyJed) o
(bu3nyecKoi KyabType U CIIOPTY C YUETOM COCTOSIHUS UX 3[I0POBBSI.

Jucuumiuzel (MOJIys M), OTHOCSIIIMECS K BapHaTUBHON YacTH MporpaMmbl OakagaBpHuara, u
MIPAKTUKU ONPEIEIIAIOT HApaBIeHHOCTh (Ipo¢uiib) nporpaMmbl OakanaBpuata. Habop aucuumnimvx
(Momyneil), OTHOCAUIMXCS K BapUaTHUBHOM 4YacTH MporpaMMmbl OakajiaBpuaTa, M IPaKTHK
OpraHu3aIysl ONpeeNIieT CaMOCTOSTENHhHO B 00beMe, ycraHoBieHHOM Hactosmum OI'OC BO.
[Tocne BrIGOpa 0OyUarOUUMCS HAIIPABJIEHHOCTH (IPOQHIIL) IPOrpaMMbl, HAOOP COOTBETCTBYIOIINX
JUCLMIUIMH (MOJIYJEH) U IPAKTUK CTAHOBUTCS 0053aTEIbHBIM I OCBOCHHS 00Y4arOIIUMCH.

B brnox 2 «llIpaktuku» BXoaaT YydeOHas U MPOU3BOACTBEHHAs, B TOM 4HCIIE
MpeIUILUIOMHAs, TIPAKTUKHU.

Tun y4eOHOM NpPAaKTHUKM — MpaKTUKa IO IOJYYEHUIO TMEPBUYHBIX MPOGECCHOHATBHBIX
YMEHHUI U HaBBIKOB, B TOM 4YHCJI€ MEPBUYHBIX YMEHUN U HABBIKOB HAYyYHO-HMCCJIEI0BATEIHCKOM
NEeSITeIbHOCTH.

CriocoObl npoBeieHUs1 y4eOHON IPAKTUKU: CTallMOHAPHAsS; BbIE3/THAS.

Turbl IpOU3BOACTBEHHOM MPAKTUKH:

— MpakTUKa IO TMOJIY4YEHHUIO NPOPECCHOHAIbHBIX YMEHHH M OmbITa MpodeccnoHalbHON
NeSITeNIbHOCTH;
— HayyHO-MCCJeI0BaTeIbCcKas padora.

CriocoObl poBeieHUsl TPOU3BOICTBEHHON MTPAKTUKU: CTallMOHAPHAs; BbIE3/IHAS.

[IpenaunuoMHasl pakTUKa MPOBOAUTCS JUIsl BHIIOJHEHHS BHITYCKHON KBaTHU(PUKAMOHHON
paboTHI U SABIISAETCA 0053aTEILHOM.

[Ipu pa3paboTke mnporpamm OakamaBpuaTa OpraHU3alMs BBIOUPAET THUIIBI MPAKTHK B
3aBUCHMOCTH OT BHUJA (BUIOB) JEATEIBHOCTH, HA KOTOPBI (KOTOPBIE) OPHEHTHpPOBaHA 6
nporpamMma OakanaBpuarta. OpraHusaius BIpaBe [pelycMOTPETh B Mporpamme OakajgaBpuaTa HHbIE
THUIIBI IPAKTUK JOTIOHUTENIBHO K ycTaHoBIeHHBIM HacToauum ®I'OC BO.

YyeOHas u (WJIKM) MPOU3BOJACTBEHHAS MPAKTUKU MOTYT NPOBOAMTHCS B CTPYKTYPHBIX
MOApa3JICJIEHUAX OpraHu3alllu.

Jljig U1 ¢ orpaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbsI BBIOOP MECT MPOXOKIACHUSI PAKTUK
JIOJI’KEH YYUTHIBaTh COCTOSIHUE 3/10POBbsI U TPEOOBAHHUS 110 TOCTYITHOCTH

B bnoxk 3 «locymapcTBeHHass HMTOroBasi aTTECTalMs»» BXOIUT 3allIMTa BBITYCKHOMN
KBaJIM(UKAIIMOHHOM padoThl, BKJIOUas MOATOTOBKY K IPOLIEAYPE 3alIUThl U MPOLEAYPY 3aLIUThI, a
TaKKe MOJroTOBKAa K claue M cAaya roCcyJapCTBEHHOIO 3K3aMeHa (€CiM OpraHu3alus BKIIOYMIIA
rocy/lapCTBEHHbIN PK3aMEH B COCTaB rOCYAAPCTBEHHOMN UTOTOBO aTTeCcTalum).

[Ipu pazpaboTke mporpammbl OakaiaBpruaTra 00y4JaroIUMCs 00eCIeYuBaeTCS BO3MOKHOCTD
OCBOEHUS JUCUUIUIMH (MOJyJei) mo BeIOOpPY, B TOM YHUCIE CHELMAIbHbIE YCIOBHS MHBAJIUAAM U
JUI[AM C OTpaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pOBbs, B 00beMe He MeHee 30 mpolueHToB o0bema
BapuaTuBHOU yactu broka 1 «/lucuunianHbl (MOIyIIN)».

KonuuecTtBo yacoB, OTBEIEHHBIX Ha 3aHATUS JIEKLIMOHHOTO TUMa, B 1esoM no bioky 1
«ducuummmael (MOIYNIN)» JOHKHO COCTaBIATH HE Oosiee 50 MPOIEHTOB OT OOIIETO KOJIMYECTBA
4acoB ayJIMTOPHBIX 3aHATUN, OTBEJIEHHBIX Ha pealn3aluio JaHHoro bioka.

1.4 TpeGoBaHus K mocTynaruemMy

TpeOoBanusi K MOCTyHAlOIIEMy ONPECNAIOTCS (elepabHbIM 3aKOHOAATEIbCTBOM B
obnactu oOpa3oBaHusi, B ToM uucie [lopsakom mnpuema Ha oOydyeHHe O 0Opa30BaTEIbHBIM
IporpaMMam BBICIIIETO 00Opa30BaHMsI — MporpaMMaM OakaiaBpraTa Ha COOTBETCTBYIOIIHMMN yUeOHBIH
roJl.

2. XAPAKTEPUCTHUKA ITIPO®ECCUOHAJIBHOM JESATEJIBHOCTHU
BBIITYCKHUKOB, OCBOUBLHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Ob6aacTb npodecCHOHAIBHOMN AeITeJIbHOCTH BbINYCKHUKA

Obnacth mnpoQeccHOHANbHON JEATEIbHOCTH BBIIMYCKHUKOB, OCBOMBIIMX MpOrpammy
OakajaBpuaTa, BKJIIOYACT HCCIEAOBaHUE, pa3pabOTKy, BHEAPEHHE W  COMPOBOXKICHHE
MH(GOPMAIIMOHHBIX TEXHOJIOTHH U CHCTEM.



2.2 O0BbeKTHI NPOeCcCHOHATBLHOM 1eITeJIbHOCTH BBINIYCKHUKA

O6bekTamMu NpPo(ecCUOHATBLHOM NI€ATENbHOCTH BBIITYCKHUKOB, OCBOMBILUX MPOTPaMMBI
OakanaBpuaTa, sIBJISIOTCS:

WH(GOPMAIIMOHHBIE TPOIECCH], TEXHOJIOTUH, CUCTEMbl H CETH, WX HHCTPYMEHTAIBHOE
(mporpaMmMHO€, TEXHHUYECKOE, OpraHu3allMOHHOE) O0O0eCTeYeHne, CIOCOOBl M METOJIbI
MPOEKTUPOBAHMSA, OTIAIKH, MPOU3BOJCTBA M JKCIUTyaTallMd HH(POPMAIMOHHBIX TEXHOJOTHUA |
CUCTEM B OOJIaCTAX: MAIIMHOCTPOCHHE, NPUOOPOCTPOCHHE, HayKa, TEXHHKA, OOpa30BaHUE,
MeIWIMHA, aJIMUHHCTPATUBHOE YIPABJICHUE, IOPHUCIPYACHIUSA, OW3HEC, MPEIIPUHUMATEIHCTBO,
KOMMEDPITUS,, MEHEDKMEHT, OaHKOBCKHE CHCTEMBI, 0€30MacHOCTh HH(POPMAIMOHHBIX CHCTEM,
yIIpaBJICHUE TEXHOJOTMYECKUMH IPOIECCAMU, MEXaHWKa, TeXHUYecKas (U3MKa, DHEPreTHKa,
saepHas OJHEPreTHKa, CHJIOBAas dJIEKTPOHWKA, METALTYprHs, CTPOUTEIBCTBO, TPAHCIIOPT,
KEJIE3HOIOPOKHBIA TPAHCIOPT, CBSA3b, TEICKOMMYHUKAIMH, YIpaBiIeHHE WH()OKOMMYHUKAIIUSIMH,
MOYTOBAsI CBSA3b, XMMHUYECKAsl MPOMBIIUICHHOCTh, CEIBCKOE XO3AWCTBO, TEKCTHIIBHAS W JIETKAas
MPOMBIIIICHHOCTD, MUIIEBAs MPOMBIILICHHOCTh, MEIUIIMHCKIE W OMOTEXHOJIOTHH, TOPHOE IEI0,
obecrieyeHre 0E30MAaCHOCTH TOI3EMHBIX MPEANPHUITHA U TPOU3BOJICTB, T'€OJIOTHs, HedTerazopas
oTpacib, TeoAe3ust U Kaprorpadusi, TeOMH()OPMAITMOHHBIE CHCTEMBI, JECHOW KOMILUIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, OJKOJOTHs, cdepa cepBHCa, CHCTEMBI MacCOBOW WHGOpManWu, IU3aiiH,
MEIUauHAYCTPHs, a TAKKE MPENNPUATHS PANIUIHOTO TPOQHIT W BCE BHIBI JCATEIHHOCTH B
YCIIOBHSIX SKOHOMHKH WH(OPMAIIMOHHOTO 00IIECTBA.

2.3 Bujasl npogeccuoHAILHOM 1esiTeJIbHOCTH BbIMYCKHUKA

HAYYHO-UCCNIE006aM ENbCKAA 0eAMEbHOCHD:

— c0op, aHaNM3 HAYyYHO-TEXHUYECKOM MH(pOpMaIMU, OTE€YECTBEHHOIO U 3apyOeHOTO OIbITa
10 TEMATHUKE UCCIICAOBaHUA,

— Yy4acCTuc€ B pa60Tax 10 MPOBCACHUIO BBIYUCIUTCIIBHBIX SKCIICPUMCHTOB C LECJIBIO ITPOBCPKU
HCIIOJIb3YEMbBIX MATEMATHICCKHUX MOI[GJ'IGfI;
nPOU3800CHIBEHHO-MEXHON02UYECKAA 0CAMETbHOCHb:

pa3paboTKa © BHEIPEHUE TEXHOJIOTHH pa3pabOTKu OO0BEKTOB TMpodeccrHoHambHON

NeSITeIbHOCTH, B 00JACTIX: MAIIMHOCTPOEHUE, IPUOOPOCTpOEHUE, HayKa, TEXHUKA, 00pa3oBaHue,
MEIUIIMHA, aJIMUHUCTPATUBHOE YIpPaBJICHHUE, IOPUCHPYAEHLUs, Ou3HEC, NMpEeANpPUHUMATENIHCTBO,
KOMMEpLUsA, MCHCIKMCHT, 0OaHKOBCKHE CHUCTEMBI, 0e3011acHOCTD I/IH(bOpMaIII/IOHHBIX CHUCTEM,
YIOpaBJICHUC TCEXHOJOTMYCCKMMU IIpoHeCCaMu, MCXaHWKa, TCXHHUYCCKasd (1)1/131/11(21, OHCPICTHUKA,
AAC€pHad OJHCPreTUKaA, CuJioBasg OJICKTPOHHKA, MCTAJLIyprusd, CTPOUTECIIBCTBO, TPAHCIIOPT,
KEJIE3HOJOPOKHBIM TPaHCHOPT, CBA3b, TEIEKOMMYHUKALIUM, YIPaBJIeHHE WH(POKOMMYHUKALUSIMH,
mo4yTroBas CBsA3b, XUMHUUYCCKAA MPOMBINIJIICHHOCTH, CCJIIBCKOC XO3$II710TBO, TEKCTUJIbHAaA M JICTKasd
IMPOMBIINIJIICHHOCTD, IMUINCBAasA MPOMBIIICHHOCTh, MCIUIIMHCKUC U 6I/IOTCXHOJ'IOFI/II/I, ropHoc aeio,
obecrieyeHre OE30MACHOCTH IMOJ3EMHBIX TPEANPHITANR U TPOU3BOJICTB, T€OJIOTHs, HedTerazoBas
oTpacib, TeoAe3ust U Kaprorpadusi, TeOMH()OPMAITMOHHBIE CHCTEMBI, JECHOW KOMILUIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, 3KoJiorus, cdepa cepBUCa, CHUCTEMbl MaccoBOW HH(OpMAIUM, TU3aiiH,
MCIUAUHAYCTPHUA, a TaAKKC MPCAINPHUATUA Pa3JIAIHOIO HpO(i)I/IJ'Iﬂ U BCE€ BHUABI ACATCIBHOCTHU B
YCIIOBUSAX 3KOHOMUKH MH(OPMALIMOHHOTO 00IIeCTBa

3 IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
IMPOI'PAMMBI BAKAJIABPUATA
3.1 B pe3ynbrare OCBOEHHs MIpOrpaMMbl OakajaBpuara y BBITYCKHUKA JOJDKHBI OBITh
chopMUpOBaHbI OOIIEKYIbTYPHbIE KOMIETEHIINH:

— BJAQJCHUEM KYJIbTYPON MBIIIJICHUS, CIIOCOOHOCTh K OOOOIIEHUIO, aHAIU3y, BOCIPHUSITHIO
nH(popMaluY, TOCTAaHOBKE LENU U BBIOOPY IyTeH ee AOCTHUKEHHS, YMEHHE JIOTUYECKH BEPHO,
apryMEHTHPOBAHHO U SICHO CTPOUTh YCTHYIO U MUCbMeHHYI0 peub (OK-1);

— TOTOBHOCTBIO K KOONEpAalUU C KOJUIeraMH, padoTe B KOJIJICKTUBE; 3HAHHME NPUHIUIIOB U
METO/1bl OPTaHU3ALIMY U YIIPaBlIeHUs MajbiMU KosuiekTuBaMu (OK-2);

— CIIOCOOHOCTHIO HAXOIUTh OPTaHMU3AllMOHHO-YIIPaBICHUECKHUE PEIICHUs



— B HECTaHJApPTHBIX CUTYalUsIX U TOTOBHOCTh HECTH 3a HUX OTBETCTBEHHOCTH (OK-3);

— TMOHMMAaHUEM COIMAIIbHON 3HAYMMOCTH CBOEH Oymymiedt mpodeccuu, o0naianue BBICOKON
MOTHBAIMEN K BBINOJIHEHHUIO NpodeccruoHanbHOM nestenbHocTu (OK-4);

— CIOCOOHOCTHIO HAay4yHO aHaJIM3UPOBATH COLMAIBHO 3HAYMMble NPOOJEMBI U MPOIIECCHI,
YMEHHE HCII0JIb30BaTh Ha IMPAKTUKE METOJAbl T'YMAaHUTAPHBIX, IKOJIOTMYECKUX, COLMAIBHBIX H
SKOHOMMUYECKHX HayK B pa3jIMuYHbIX BUAAX NMPOPeCcCUOHAIBHON U conuanbHol AestenbHocTH (OK-
5);

— YMEHHMEM IMPUMEHSATh METOAbl M CpEACTBAa IO3HAHUS, OOY4YEHHMS W CaMOKOHTPOJS s
UHTEJJIEKTYaJIbHOTO  Pa3BUTHSA, TMOBBIIIEHUS  KYJIBTYPHOIO  YpPOBHS, IpO(eCCHOHAIBHOM
KOMIIETEHIUH, COXpaHEHHUsI  CBOEr0  370pOBbsl,  HPAaBCTBEHHOIO U (PU3UYECKOIO
camocosepmenctBoBanus (OK-6);

— YMEHHMEM KPUTHUYECKH OLIEHUBATh CBOM JIOCTOMHCTBA M HEJIOCTATKH, HAMETUTH ITyTH

— U BbIOpaTh CpeCcTBa pa3BUTHSI IOCTOMHCTB M ycTpaHeHust HepocTaTkoB (OK-7);

— OCO3HaHMEM 3HAaYCHHUS T'YMAHUCTHUYECKUX LIEHHOCTEH I COXpaHEHUs U Pa3BUTHUSL
COBPEMEHHOM IMBWIN3ALMK; TOTOBHOCTh MPUHATh HPABCTBEHHbIE OO0S3aHHOCTH MO OTHOUICHHUIO K
OKpYXaloIlel Mpupojie, o01ecTBY, APYruM Jtoasam u camomy cede (OK-8);

— 3HAHMEM CBOMX IpaB U OOSA3aHHOCTEH KakK rpakJaHWHA CBOEW CTpaHbl; MCIOJb30BaHUE
NEMCTBYIOLIEr0 3aKOHOJATEeNbCTBa, JAPYrUX IMPABOBBIX JOKYMEHTOB B CBOEH JESTENbHOCTH;
JEMOHCTpAIMsl TOTOBHOCTU U CTPEMJICHHMSI K COBEpIICHCTBOBAHMIO M Pa3BUTHIO OOIECTBa Ha
MPUHIIAIIAX TYMaHu3Ma, cB00o bl 1 teMokpatun (OK-9);

— CIOCOOHOCTPIO K  NHCbMEHHOM, YCTHOM W DJEKTPOHHOM  KOMMYHUKAallMM  Ha
rocy/lapCTBEHHOM sI3bIKE U HE00X0[MMOe 3HaHue HHoCcTpaHHOro si3bika (OK-10);

— BJIQJICHUEM CPEICTBAMH CaMOCTOSITEIbHOTO, METOJUYECKH IPAaBHJILHOTO HCIOJIb30BaHUS
METO/I0B (PU3NYECKOTO BOCHUTAHUS M YKPEIUIEHHS 3/10pPOBbs, TOTOB K JOCTHKEHHUIO JIOJDKHOTO
YpOBHSI (PU3MYECKOW TOJTOTOBICHHOCTH [UIsi OOECTEYEeHMs] TIOJIHOLIGHHOM COIMaIbHOU U
npodeccroHanbHoM nesrenbHocTy (OK-11)

3.2. B pesynbrare OCBOCHHUsS MpOTpaMMbl OakajlaBpuaTra y BBIIYCKHHUKA JOJKHBI OBITH
chopmupoBaHbl 001IETTPOGECCHOHATHHBIE KOMIIETCHITUH:

— BJAQJCHMEM ULIMPOKON oOmeld noAroToBko (0a30BbIMU 3HAHMSIMHM) JJI  PELICHUS
MIPaKTUYECKUX 3a7a4 B 00J1aCTH HHPOPMAMOHHBIX cucTteM U TexHosorui (OI1K-1);

— CIIOCOOHOCTBIO MCTIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIIINH

— B NpoQecCUOHAIBHOM EeATENbHOCTH, IPUMEHATH METO/Ibl MATEMATUUECKOTO aHAJIN3a

— U MOJIETIMPOBaHUs, TEOPETUYECKOTO U IKCIIepuMeHTanbHOro uccnenosanus (OI1K-2);

— CIIOCOOHOCTHIO IPUMEHSTh OCHOBHBIE NMPUEMBI U 3aKOHBI CO3JAaHUS M UYTEHHUS 4YepTexed u
JOKYMEHTAIMH 0 anmnapaTHbIM U MPOrpaMMHBIM KOMIIOHEHTaM MHpopManmoHHbix cucreM (OITK-
3);

— [OHMMaHWEM CYIIHOCTM W 3HaueHuss HHpopMalMu B PA3BUTHH COBPEMEHHOTO
MH(OPMALIMOHHOTO  OOIIECTBa, COOJIIOJIECHUE OCHOBHBIX TpeOoBaHMM K HMH(DOPMALIMOHHON
0€30MacHOCTH, B TOM UHKCIIE 3aliuTa rocyaapctsennol tainel (OI1K-4);

— CIIOCOOHOCTBIO  HCIOJIb30BATh COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJOTMU  IOHMCKA
nH(popMalUy JJI1 PEUIeHHs MOCTaBJIEHHOMN 3a/layM, KPUTUYECKOrO aHaiu3a 3ToW MHpopManuu U
000CHOBaHMSI MPUHATHIX Ul 1 noaxo10B K pemeHuto (OIIK-5);

— CIOCOOHOCTHIO BBIOMpATh M OLIEHUBATh CIIOCOO peanu3anuy UHPOPMAIMOHHBIX CHUCTEM M
YCTPOICTB (IIpOTrpaMMHO-, allllapaTHO- WIHM MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIlIeHUs TOCTABIEHHOM
3amauu (OI1K-6).

— 3.3. BrimyckHHMK, OCBOMBIIMI  mporpamMmy OakaiaBpuara, JOJDKEH  00JaaaTh
podeccuoHaIbHBIMU KOMIIETEHLUAMH, COOTBETCTBYIOIIMMU BHUAY (BHIaM) IpodeccuoHaIbHOU
JeSITeIbHOCTH, Ha KOTOPBIN (KOTOpBIE€) OPUEHTUPOBAHA MTpOrpaMMa OakanaBpuara:

HayYHO-UCCNIe008AMENbCKAA 0eAMEIbHOCHLb:

— CIOCOOHOCTBIO  NIPOBOAMUTH  cOOp, aHalIM3  HAyYHO-TEXHHYECKON  mH(popmanuu,

OTEUYECTBEHHOIO U 3apy0eKHOr0 OTMbITa 10 TeMaTuke uccienoBanus (11K-22);



— TOTOBHOCTBIO y4acTBOBaTh B IIOCTAaHOBKE M TPOBEACHUH  OKCIIEPUMEHTAIBHBIX
uccnenosanuit (I1K-23);

— CIIOCOOHOCTBIO  OOOCHOBBIBATH  IPABWJIBHOCTH  BBHIOPAHHOM  MOJENIH, COMNOCTaBIIAs
pe3yNbTaThl SKCIIEPUMEHTANIBHBIX JAHHBIX U MoJydyeHHbIX pemeHui (I1K-24);

— CIIOCOOHOCTBIO HCIIOJIb30BaTh MAaT€MaTH4YeCKHEe METOAbl OOpaOOTKH, aHaau3a M CHHTE3a
pe3ynbTaToB npodeccruoHanbHbIX uccaenaoanuit (I1K-25);

— CcrnocoOHOCTBIO OQOPMIISATH TOJNYYEHHBIE padodrme pe3ynbTaThl B BHJIC IPE3CHTALNH,
HAyYHO-TEXHMUYECKHX OTUYETOB, CTaTe M MOKIIAJ0B Ha HAyYHO-TeXHHUYECKUX KoH(pepeHmmsax (ITK-
26);

nPOU3600CMEEHHO-MEXHOI0ZUYECKAA 0CAMENbHOCD:

— CrHocOoOHOCTBIO YYacTBOBaTh B pabOTax MO JOBOJKE M OCBOCHHIO WH(POPMAIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U dKCIUTyaTanuu uHpopmarmonueix cucrem (I1K-15);

— CHOCOOHOCTBIO TIPOBOJHTH TIOATOTOBKY JOKYMEHTAllMHd [0 MEHEHKMEHTY KadecTBa
nHpopmannoHHbIx TexHonoruit (I1K-16);

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJOTMHM pa3pabOTKU OOBEKTOB MPOQecCHOHATbHON
NEeSTeIbHOCTH B 0O0JIaCcTAX: MAIIMHOCTPOEHUE, HNpUOOpOCTpOCHHE, TEXHHKa, OOpa3oBaHUE,
MeIWIIMHA, aJIMUHHCTPATUBHOE YIPABJICHUE, IOPUCIPYACHIUS, OM3HEC, MPEeIIPUHUMATEIHCTBO,
KOMMEpPITUS,, MEHEDKMEHT, OaHKOBCKHE CHCTEMBI, 0€30MacHOCTh HH(POPMAIMOHHBIX CHCTEM,
yIIpaBJICHUE TEXHOJOTMYECKUMH IPOIECCAMU, MEXaHWKa, TeXHUYecKas (U3MKa, DHEPreTHKa,
saepHas OJHEPreTHKa, CWJIOBas dJCKTPOHWKA, METaUTyprusi, CTPOUTEIBCTBO, TPAHCIIOPT,
KEJIE3HOIOPOKHBIA TPAHCIOPT, CBSA3b, TEICKOMMYHUKAIMH, YIpaBiIeHHE WH()OKOMMYHUKAITUSIMH,
MOYTOBAsI CBSA3b, XMMHUYECKAsl MPOMBIIUICHHOCTh, CEIBCKOE XO3AHWCTBO, TEKCTHIIBHAS W JIETKAas
MPOMBIIICHHOCTD, MUIIEBAs MPOMBIILICHHOCTh, MEJIUIUHCKHE W OMOTEXHOJIOTHH, TOPHOE JIENO0,
obecrieyeHre 0E30MAaCHOCTH TOI3EMHBIX MPEANPHUITHHA U TPOU3BOJICTB, T'€OJIOTHs, HedTerazopas
oTpacib, TeoAe3ust U Kaprorpadusi, TeOMH()OPMAITMOHHBIE CHCTEMBI, JECHOW KOMILUIEKC, XUMHUKO-
JIECHOM KOMIUIEKC, 3KoJiorus, cdepa cepBUCa, CHCTEMbl MaccoBOW HH(pOpMAIUM, TU3aiiH,
MEJIUauHAYCTPHS, a TAaKKE MPEINPUATHS PA3NUIHOTO TPOQGHIST W BCE BHIBI JCATEIHHOCTH B
YCIIOBUSAX 3KOHOMUKHU HH(popmannoHnHoro oduiectsa (I1K-17).

4 OPTAHM3ALIUS OBPASOBATEJIBHOI'O NIPOLECCA
IMIPU PEAJIN3ALIMU ITPOI'PAMM BAKAJIABPUATA

4.1 O01mas xapakTepucTUKA 00pPa30BaTe/bLHOI 1eATeJIbHOCTH

OObpa3oBarenbHas 1eATeNbHOCTD 0 ITporpaMMe OakajiaBpuaTa NpeaycMaTpUBaeT:

— [poBeACHME YYEOHBIX 3aHATHM MO JIUCHUIUIMHAM (MOIyasiM) B QopMme JEeKIHi,
CEMUHApCKUX 3aHATUM, KOHCYJIbTAalUUN, J1abOpaTOpHBIX paboT, UHBIX ¢opM 0OyueHus,
MPEyCMOTPEHHBIX YU€OHBIM IJIAHOM;

—  TNPOBEACHUE MPAKTUK;

— TMPOBEICHME HayYHBIX UCCIIEIOBAaHUN B COOTBETCTBUU C HAPaBJIEHHOCTHIO (MpoduiieM)
IporpaMMbl OakanaBpuara;

— TpPOBEICHME KOHTPOJS KauecTBa OCBOCHMS MPOrpaMMbl OakajaBpHaTra MOCPEICTBOM
TEKYIIEr0  KOHTPOJII  YCIIEBAEMOCTH,  IMPOMEKYTOYHOW  aTTecTauud  oOydarouuxcs,
roCyJIapCTBEHHON UTOTOBOM aTTECTAIIUU O0yJarOIIHXCA.

4.2 YuyeOHbIi IVIaH NOATOTOBKHU 0aKaJIaBpoOB

VY4eOHpIl MIaH MOATOTOBKM OakanaBpoB «H(MDOpMaIMOHHBIE CHUCTEMBI U TEXHOJIOTHI
pazpaboTaH B COOTBETCTBUU ¢  TpeOoBaHusiMH  DefepanbHOrO  rOCYAapCTBEHHOTO
00pa3zoBaTeNIbHOTO CTaHAapTa Mo HampaieHuto moarotoBku 09.03.02 — HudopmanmoHHbIe
CHUCTEMBl W TEXHOJIOTHH, YTBEP)KICHHOMY IIpUKa3oM MuHuHCTepCTBa 00pa3oBaHUsS M HAYKH
Poccuiickoit @enepanuu ot 12.03.2015 r. Ne 219.

B yuebGHOM muiaHe oToOpa)keHa JOrMyecKas MOCIEOBAaTEIbHOCTh OCBOEHHUS IMKJIOB M
paznenoB OOII (aucuuIuivH, TPaKTUK), o0ecrednBaromux (GOpMUPOBAaHNE KOMIIETCHITUI. YKa3aHa
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oOuiast TpyA0€MKOCTh TUCUUIUIMH, MOYJIEH, IPAKTUK B 3a4ETHBIX €MHMIIAX, & TAKXKE UX 001Ias U
ayJIUTOpHAs TPYIOEMKOCTh B yacax.

VY4eOHbIi TIaH NOAroToBKU OakanaBpoB o HampasieHuto 09.03.02 — MudopmanuonHbie
CUCTEMBI U TEXHOJIOTUU nporpamMbl  OakanaBpuata «MHdopmaloHHBIE  CUCTEMBI U
TEXHOJIOTUN IIPUIIAraeTcs.

4.3 Kanenaapublii yueOHbIi rpaguk

ITocnenoBaTenbHOCTh peaNM3alluM IPOrpaMMbl OakajgaBpuaTa IO TrojJaM M CeMecTpaM
(BKIIIOYasi TeopeTHueckoe OOyueHue, NPAKTHKH, Hay4dHbIE HCCIIEIOBaHUSA, MPOMEXYTOUHbIE U
rOoCy/IlapCTBEHHYI0O HMTOTOBYIO AaTTE€CTallid, KaHWKYJbl) NPUBOIUTCS B KAJIECHJAPHOM Y4eOHOM
rpaduke (mpuiaraercs).

4.4 AuHoTanuM padoynx NPporpamMm JUCIHUIINH
4.4.1 IncunniuHbl 00s13aTe/IbHOI YyacTH (0a30Bast 4aCTh)

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«MAuocrpannbii sa3b1k» (b1.B.1)

1 Heap gucuunminHbl — npuodpereHne o0ydyaronumMucs ooend, KOMMYHUKaTUBHON U
npo¢deCCHOHANBHON KOMIIETCHIIMM, YpPOBEHb KOTOPBIX HA OTHEIBHBIX JTamax S3BIKOBOU
MOATOTOBKH  TO3BOJISIET  MCIOJIb30BaThb HMHOCTPAHHBIM  SI3BIK  MPAKTUYECKH KaKk B
npodeccCHoHANBHOW (TTPOM3BOACTBEHHOWM W HAY4YHOUM) JEATEeIbHOCTH, TaK W I IeJeH
caMm000pazoBaHUsI.

2 B pe3yabTarte H3yueHHs JMCHMILIMHBI 00y4alOUIMiics 1Mo MporpamMme dakajiappuara
JAOJI7KEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— CIOCOOHOCTh K NHCbMEHHOM, YCTHOM M 3JIEKTPOHHOM KOMMYHHUKAllMU TOCYJapCTBEHHOM
A3bIKE U HE0OX0IUMOE 3HaHHe HHOCTpaHHOTO si3bika (OK-10).

3nams:

— OCHOBHBIE CHOCOOBI ~ COYETAEMOCTHU JIEKCHUYECKUX €IUHULL U OCHOBHBIE
CJIOBOOOpPa30BaTEIBHBIC MOJICIIH,

— PYCCKHE 3KBHBAJIECHTBI OCHOBHBIX CJIOB M BBIPAKEHUW PEUYN B IIPOLIECCE MEKIUYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

— OCHOBHBIE IIPUEMBI U METO/IbI pedhepUpOBaHUSI U AHHOTHUPOBAHUS JINTEPATYPHI;

— MaCCUBHYI0 U AaKTHBHYIO JIEKCMKY, B TOM 4YHCJIe OOIICHaydyHYI0 U CIEUUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO AJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

— IpueMbl pabOThl C OPUTHHAIBHOMN JINTEPATYpO HA UHOCTPAHHOM SI3bIKE.

Ymemo:

— paboTaTh C OPUTMHAIBHOM JINTEPATYpOIl HA NHOCTPAHHOM SI3BIKE;

— paboTaTh CO CIIOBapeM;

— BECTH INEPENMCKY Ha M3y4aeMOM S3BIKE C LENbI0 MEXIMYHOCTHOIO M MEXKYJIBTYPHOTO
B3aUMO/ICHCTBHSI,

— BECTH  PEUeBYK  JESTEIbHOCTb  NPUMEHUTENbHO K  cdepe  OBITOBOM U
po¢eCcCHOHATBFHON KOMMYHHUKAITUH.

Braoemy:

— HHOCTPaHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOIO U MEXKYJIbTYPHOTO OOILEHUS,
HaBbIKAMU M YMEHUSIMH pEUYEBON JEATENbHOCTH NPUMEHHUTEIbHO K cdepe ObITOBOW H
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBAaMU IMyOJIUYHON peun;

— OCHOBaMM pe(epupoBaHMsS U AaHHOTUPOBAHUS JIMTEPATYPbl HAa H3y4a€MOM HHOCTPAHHOM
SI3BIKE.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Mooyne 1. ' pammamuyeckue mpyonocmu u3yuaemozo sA3vikd



1.1 JIngnble, NpUTSHKATENBHBIE U IPOYNE MECTOMMEHUS.

CrpskeHHe I1arojia-CBsi3KH.

W3menenue riarona-cBsi3ku B (opmax Hactosuiero BpeMeHu. OOpazoBaHUE pa3IUYHBIX
BHJIOBPEMEHHBIX (OpPM C TIOMOINBIO Tuaroia-cBs3ku. OOpa3oBanue u ynoTpeOieHue Gopm
[TACCUBHOTO 3aJI0Ta.

1.2 Tlopsinok cioB B NPEAIOKEHUH. DM(PATUYECKUE KOHCTPYKIIUH.

2.1. Nndunutus. Popmel uHpuHUTHBA. [lpomomkeHHbI! U nepdeKkTHbIT HUHOUHUTHUB.
OyHkuuu MHGUHUTUBA B peioxkeHnn. OOpa3oBaHue U yrnoTpedieHne nHQUHUTUBHBIX 000POTOB
TUIA «CJIOXKHOE MOJJIEKAIIEe» U «CII0KHOE JOMNOJIHEHHE». BapuaHnTel nepeBosa MHOUHUTHUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

2.2. Bupo-BpemeHHble ¢opMbl riaroyioB. OOpa3oBaHuE€ MPOCTHIX, HPOJOHKEHHBIX,
nepPeKTHBIX ¥ nep(eKTHO-MPOIOJIKEHHBIX BpeMeH. BonpocuTenbHble MPeAIoKEeH!s B pa3IuYHbIX
BpeMeHax. OOpa3zoBaHue OTpULATENbHBIX (JOPM TJIaroja B pa3jiMdHbIX BpeMEHaXx.

Mooy 2. Umenue memamuueckux mexkcmos.

UYUreHue TEKCTOB 110 TEMaM:

1. BBeageHue B cneiuanbHOCTh

2. 1.11. Menneneen

3. PXTY mm. JI.1. Menaeneena

[TonsTue o Buaax ureHus Ha npumepax TekctoB o Xumuu, .M. Mengeneese, PXTY um,
J.N. Menaeneena.

AXTUBH3AIMS JIEKCUKU POYUTAHHBIX TEKCTOB.

N3yuaromiee yTeHre HayYHO-TIOMYJISIPHBIX TEKCTOB IO BHIOPAHHOM ClienaibHOCTH.

[IpuMepHas TeMaTHKa TEKCTOB:

«Hayxka, nHpopMallmOHHbIE TEXHOJIOTUU U HAYYHbIE METOIbD»

«XHUMHUYECKOE MPEANPUATHE U UHPOPMALIMOHHBIE TEXHOJIOTHI.

Jlexcuueckue 0COOEHHOCTH TEKCTOB Hay4YHO-TEXHUYECKOU
TepMHHONOTrHS HAYYHO-TEXHUYECKON JIUTEPATYphl HA U3y4aeMOM SI3BIKE.

Mooynw 3. Ilpakmuxa ycmuot peuu

[IpakTHka yCTHOW pedu MO TEMaM:

1. «I"'oBopuM 0 cebey,

2. «B ropoge»,

3. «PaiioHn, rae s KuBy».

4. «CtyneHdeckast >KU3HbY.

5. «IlHpopmaTHKa U BBIYUCIUTEIbHASI TEXHUKA, U3MEPEHUS B XUMHUI»

Momnosiorudeckasi peyb Mo TeMe «0 cedey. Jlekcmyeckne 0COOEHHOCTH MOHOJIOTHYECKOM
peun. PedeBoil 3TMKET MOBCETHEBHOTO OOIIEHUS (3HAKOMCTBO, NPEJCTABJICHUE, YCTAHOBJIEHUE U
MojJiep>)kaHue KOHTaKTa, 3ampoc U cooOuieHne HHPOpManuu, MHOOYXKIACHHE K JIEHCTBUIO,
BbIpaKE€HUE MpochObl, corjacusi). @DoHeTHUecKHe XapaKTePUCTUKH H3y4aeMoro  si3blKa.
Oco0eHHOCTH TUAIOTUYECKOH pedH M0 MPOIIEHHBIM TEMaM.

4 O0beM yueOHOH THUCHMITHHBI

HaIpaBJICHHOCTH.

N B 3auerHbIx
Bunel yue6HOM paboThI B akagem. gacax
SIMHATIAX
OO0uiasi TPy10€eMKOCTh AUCIHUIIJIMHBI 110 Y4eO0HOMY IUIAHY 8 288
KonTaktHas pa6ora (KP): 2.7 96
Jlexuuu yuebHnvim nianom ne npedycmompensi - -
[TpakTuueckue 3anstus (113) 2.7 96
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPeOYCMOMPEHbl - -
CamocrositesbHas padora (CP): 4.3 156
YupakHeHus: 10 COOTBETCTBYIOIUM pa3/iesiaM JUCHUIIIIUHBI 4.3 156
IK3aMeH IK3aMeH
Buj koHTpoOJISA: 3a4eT / IK3aMeH 1 36
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. B 3ageTHBIX B actponom.
Bunel yue6HOM paboThI

€IMHULIAX qyacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY ILUIAHY 8 216
KonTakTHas pa6ora (KP): 2.7 72
Jlexuuu yuebHviM naanom He npedycmompensl - -
[TpaxTnueckue 3anstus (113) 2.2 80
JlaGopatopHbie 3aHATHUS YUeOHbIM NAAHOM He NPEO)YCMOMPEHbl - -
CamocrositesbHas padora (CP): 4.3 117
YpaxHeHUs 110 COOTBETCTBYIOIMM pa3esiaM JTUCHUIIINHBI 4.3 117

JK3aMeH JK3aMeH

Bua konTpoJsi: 3auer / Jk3aMeH 1 27

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«®uaocopusn» (b1.b.2)

1 Heap gucuuminHbl — cGopMUpPOBaATh Y CTYACHTOB KOMILJIEKCHOE MIPEICTABICHHUE O POJIU
u MecTe Qpuiiocouu B cucTeMe r'yMaHUTApPHBIX, COLIMAIbHBIX U €CTECTBEHHBIX HayK, I03HAKOMUTH
UX ¢ OCHOBaMH (pus10co(hCKOro 3HaHUs, HEOOXOUMBIMU JJIs1 PELLIEHUS] TEOPETUUECKUX U
MIPaKTUYECKUX 3ajad.

2 B pe3yabTare n3yuyeHus JMCHUILIMHBI 00y4aloluiics M0 NporpaMmme 0akajlaBpuarta
JOJIKEH:

Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

— BIAJCHUS KYJIbTYpPON MBILUIEHUS, CIOCOOHOCTH K OOOOILEHHIO, aHAIU3y, BOCIPHUITHIO
uH(popMaluy, TOCTAaHOBKE LENHU U BBIOOPY IyTeH ee AOCTHMKEHHS, YMEHUs JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTh YCTHYIO U NUcbMeHHYI0 peub (OK-1);

— CIOCOOHOCTh HAy4YHO aHAJIM3UPOBATH COLMAIBHO 3HAUYMMBbIE MPOOJIEMBbI U MPOIIECCHI,
YMEHHE HCII0JIb30BaTh Ha MPAKTUKE METOJAbl T'YMaHUTAPHbBIX, HKOJOIMYECKHUX, COILMAIBHBIX M
SKOHOMMUYECKHX HayK B PAa3JIMYHBIX BHUAAX NPO(ECCHOHATBLHOM W COLMATIBHOU JESITeIbHOCTH
(OK-5);

— OCO3HaHMsI 3HAYEHUS TYMAHUCTUYECKUX LIEHHOCTEH JUId COXpaHEHUs U Pa3BUTHSL
COBPEMEHHOM LMBWIN3ALMK; TOTOBHOCTU MPHUHITh HPABCTBEHHBIE 00SI3aHHOCTU MO OTHOILIEHUIO K
OKpYXaloIlel Mpupojie, 001IecTByY, APYrumM Jiroasm u camomy cede (OK-8).

3nams:

— OCHOBHOE COJIep’KaHu€ TJIaBHbIX (UIOCO(CKUX ILIKOJ M HamlpaBleHHH, MpeacTaBUTeseH
3THUX WIKOJI, CBSA3b U pa3iuuue ux Gpuiaocopckux uieH, cBsi3b HCTOPUKO-PHIOCOPCKUX KOHUEHIHIH C
COBPEMEHHBIMU MpoOIeMaMH UHIUBUIYaIbHON U O00IIECTBEHHOM KU3HH;

Ymemo:

— MOHMMaThb W AaHAJU3UPOBATh MHUPOBO33PEHUYECKHE, COLMAIbHBIE W HWHAWBHUYaJbHBIE
poOeMbl COBPEMEHHOM KU3HU; TPAMOTHO BECTH JUCKYCCHUIO, apryMEHTHPOBAHHO OTCTaUBAaTh
CBOIO MO3UIMIO IO 3HAYMMBIM (umocopckuMm mpobiaemMaM COBPEMEHHOW >KW3HU, ONMHUPAsACh Ha
HapaOOTaHHBIN B UCTOPHUH puiiocodrn MaTepuas; IPUMEHATh NOJy4eHHbIe GUIoco(pCKre 3HaHUS K
perieHuto nmpohecCuoHaTbHBIX 3a/1a4;

Braoemy:

— IMpeAcTaBiIeHUSAMHU O (umocouu Kak HayKe U CUCTEME IIEHHOCTEeH, ee MecTe B CHUCTEME
FYMaHUTapHOTO 3HAHUS; OCHOBAaMHU (HIOCOPCKOTO MBIIUICHHS; KaTeropuajibHbIM amnmnapaTom
M3y4aeMoN AMCUMIUIMHBIL, (UIOCOPCKUMHU METOJaMU aHallM3a Pa3jIMuYHbIX IpoOJieM, HaBBIKAMU
¢unocopckoit KyabTypbl Al BBIpAOOTKH CUCTEMHOTO, LIEJIOCTHOTO B3IUIAa HAa JEHCTBUTEIBLHOCTD
1 MECTO XMMHH U XUMHUYECKON TEXHOJIOTUHU B LIEJIOCTHOW KapTUHE MUPA.

3 Kparkoe coaepxxanue THCUUILIMHBI
Brenenue. ®unocodus, ee MpouCcXoKJACHUE U POJIb B OOIIIECTBE.
Mooy 1. Ochosubie ¢hunocoghckue wkonvl
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AnTtnunas guiocodus (nocoxparuku, copuctsl, Cokpart, lemokput, [Tnaron, Apucrorens,
AITMHUCTHYECKU-pUMCKasi ¢uiocodusi). OCHOBHbIE MpoOJIEMbl CpeAHEBEKOBOH ¢unocopuu u
snoxu Bozpoxaenus. @unocodus Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus [Ipoceeuienus.
Hemenkas xnaccuueckas ¢unocodus. Pycckas gunocodus XIX — XX BB. OcHOBBI MapKCUCTCKOM
¢dunocoduu. OCHOBHBIC HAMPABIICHUSI COBPEMEHHOH (hrstocoum.

Mooy 2. Qunocoghckue koHyenyuu Oblmus U NO3HAHUS

[IpoGnema ObiTust B uctopuu Quiocodpuu. [loHATHS MaTepuansbHOIO U HUACAIBHOTO.
OcHoBHbIE (uIOCOPCKHUE HAMPABICHHS: MATEPHAIH3M H Hjaeanu3M. [IpuHIUI TI00aIbHOTO
9BOJIIOLIMOHM3MA B COBPEMEHHOM HAYYHOU KapTHHE MUPA.

KoHuenuuu npoctpancTBa U BpeMEHU B UCTOPHUH (pustocoduu U HayKu.

[Ipoucxoxnenue cozHanus. Posb Tpyna B mpoucxoxaeHuu co3Hanus. Mneanucruueckue u
MaTepUaTUCTHUECKUE KOHLenuuu co3Hanus. Coznanue u Mo3r. Co3HaTenbHOE U 0€CCO3HATENIBHOE.
Co3HaHue U SI3BIK.

KoHuenuuu rHoceoyoruu B UCTOPUH GUIIOCO(PUU: CEHCYaTTU3M, PallMOHATIN3M, CKENTHIIU3M,
arHOCTUIIM3M, KOHLIEIIUS BPOKIEHHBIX UJeH, anpuopusM. JluanekTuka no3HaHUs: YyBCTBEHHOE U
patoHagbHoe. OCHOBHbBIE TEOPHH UCTUHBIL.

Mooynw 3. I[Ipobaemul uenosexa 6 ghunocoghuu

Yenosek kak npeamer ¢unocodckoro aHanusza B uctopuu ¢unocoduu. [Ipoucxoxaenue
YeJloBEeKa: MPUPOJHBIE U COIMAJIbHBIE YCJIOBHS aHTpoIlocouuoreHesza. buonormdeckoe u
colMalpHOE B yesoBeke. HIMBUA, MHANBUAYAIBHOCTD, TIHYHOCTD.

CMbICIT KM3HM U TpeJHa3HaueHue uvenoBeka. JKu3Hb, cMepThb, Oeccmeptue. JIBukeHue
HEHACWJIHs, €ro pojib B COBpeMeHHOM ku3Hu. Llenu n nennoctu. Ceo60/1a BOJIM M OTBETCTBEHHOCTD
au4yHOoCTH. HpaBcTBEHHBIE, PETUTHO3HbIE, SCTETHYECKHUE IEHHOCTH.

Mooy 4. Qunocogus ucmopuu u obuecmeaa

YenoBek B cucCTEME COLMATIBHBIX CBsA3eH. JIMUHOCTH M Macchl, cBOOOIa U HEOOXOAUMOCTb.
®dumocodust uctopuu: GopMaMOHHAs U LIUBWIN3ALMOHHAS KOHUENIUU UCTOPUYECKOTO Pa3BUTHUSL
[Iporpeccucrckue M IUKIMYECKHE MOJAETH pa3BuTHs. [7100ampHBIE POOJIEMBI COBPEMEHHOCTH.
Konnenmms ycToWdauBOTO pa3BUTHS U CIICHAPUH Oy TYIIETO.

O6mectBo 1 ero cTpykrypa. CounanbpHasi, MOJIUTHYECKAs U JyXOBHas cpeprl oOIIecTBa.
Konuenuuu rocynapcrsa B ucropuu ¢punocockoit mpiciau. I'paxkjanckoe oOIIECTBO U MPaBOBOE
rocyziapcTBo.

Mooynv 5. Qunocoghckue npodiemvl Xumuu U XUMULECKOU MeXHOI02UU

Hayunoe u BHeHayyHoe 3HaHHe. CTpyKTypa HayyHOTO 3HAHHUS, €r0 METOJbl U (HOPMBI.
HayuHble peBostolMK ¥ CMEHa TUIIOB pallMOHAIbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa HayKU
Y OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHomeHUS Hayku U TeXHUKU. ColpalibHble MOCIEACTBUS HAay4YHO-
TEXHUYECKOTO IIporpecca. ITUUECKUE U IKOJIOTUYECKUE UMIIEPATUBbI Pa3BUTHSI HAYKU U TEXHUKU.

MecTo XUMHUU B CHCTEME €CTECTBEHHbIX HayK. OCHOBHas mpoOsiemMa XMMHM KaK HayKu U
npousBojicTBa. Llenu u 3a1aun xumudecko TexHosioru. Crnenuduka XuMUKO-TEXHOJIOTHYECKOTO
3HaHUS: QYHAaMEHTaIbHOE U MIPUKIIAJHOE, SMIUPUUYECKOE U TEOPETHUECKOE.

4 O0beM yueOHOM TMCUUILTHHBI

. B 3auernnix | B akanewm.
Buabl yuedHoii padboThI
SIMHUTIAX yacax

OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 4 144
yuyeOHOMY IJIAHY
Konraktnas patora (KP): 4/3 48
Jlexmm 8/9 32
Cemunapsl (C) 4/9 16
CamocrositesbHast padora (CP): 5/3 60

Buja KOHTpOJISA: IK3aMeH 1 36
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. B 3auernbix | B actpos.
Bunel yue6HOM paboThI
SIMHUTIAX Jacax

OO0uiasi Tpy10€eMKOCTh AUCHUNIMHBI 110 4 108
yueOHOMY IJIaAHY
Konraktnas padora (KP): 4/3 36
Jlexmm 8/9 24
Cemunapsl (C) 4/9 12
CamocrositesbHasi padora (CP): 5/3 45

Buja KOHTpOJISA: IK3aMeH 1 27

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«HUcropus» (b1. b.3)

1 Heap aucuumiuHbl — GOpMHPOBAHUE Yy CTYAEHTOB KOMIUIEKCHOTO IPEJICTaBICHUS O
POJIK U MECTE€ UCTOPUHU B CUCTEME I'YMAaHUTAPHBIX M COIMAJIBHBIX HAYK, KYJIbTYPHO-UCTOPUYECKOM
cBoeoOpasun Poccuu, ee Mecre BO BCEMHUPHO-UCTOPUYECKOM Ipoliecce, 00 OCOOEHHOCTSX U
OCHOBHBIX JTamax €€ HCTOPUYECKOTO pa3BUTUS; BBEAECHUE CTYJIEHTOB B KPYI HCTOPUYECKHUX
mpo6JIeM, CBSI3aHHBIX ¢ 00J1aCThIO OyayIei TpodeCCHOHAIBHON AeTETLHOCTH.

2 B pesyabrare u3yYeHHMs [MCHMILUIMHBI oO0y4alluiicd 10 Mporpamme
O0axajiaBpuaTa J10JI7KeH:

Obnadams CIETyIOUTUMHA KOMIETEHITUSIMU

— BIAJCHUS KYJIbTYPOW MBILUIEHUS, CIOCOOHOCTH K O0OOOILEHHIO, aHAIU3y, BOCIPHUITHIO
uH(popMaluy, TOCTAaHOBKE LENU U BBIOOPY IyTeH ee AOCTHMKEHHS, YMEHUs JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U NUCbMeHHYI0 peub (OK-1);

— CIOCOOHOCTh HAy4YHO aHAJIM3UPOBATH COLMAIBHO 3HAUYMMBbIe MPOOJIEMbl U IPOIECCHI,
YMEHHE HCII0JIb30BaTh Ha MPAKTUKE METOJAbl T'YMaHUTAPHbBIX, HKOJOIMUYECKHUX, COILMAIBHBIX M
SKOHOMMUYECKHX HayK B pa3jIMuYHbIX BUAAX NMPOPEeCcCUOHAIBLHON U colManbHOM AestenbHocTH (OK-
5);

— OCO3HaHWE 3HAYEHUS TYMAHUCTHMUECKHUX LIEHHOCTEH Uil COXpaHEHUS U pPa3BUTHUSL
COBPEMEHHOM IMBWIN3ALMK; TOTOBHOCTh MPUHATH HPABCTBEHHbIE OO0S3aHHOCTH MO OTHOUICHHUIO K
OKpYXaroIlel Mpupojie, 001IeCTBY, APYruM Jiroasm u camomy cede (OK-8).

3nams:

— OCHOBHbIE HaNpaBl€HUs, MTPOOIEMbl U METO/Ibl HCTOPUUECKON HAYKU;

— OCHOBHBIE ATalbl U KIIOYEBbIE cOOBITUS UCTOpUU Poccun u mMupa; 0cCOOEHHOCTU pa3BUTHUS
POCCHUHCKOTO TOCYAapCTBa, BBIAAIOIINXCS ISATENIeH OTeUeCTBEHHOW U BCEOOIIEH NCTOPHH.

Ymemo:

— COOTHOCUTH OOIIME HCTOPUYECKHE MpPOLEcChl U  OTAEIbHble (aKThl; BBISBIATH
CYLIECTBEHHbIE YEPThl UCTOPUUYECKUX MTPOLIECCOB, SIBJICHUM U COOBITHI; aHaTU3UPOBATH COL[MAILHO-
3HaYUMbI€ NTPOOIEMBbIL;

— (opmynupoBaTh U apryMEHTHPOBAHO OTCTAaWBATh COOCTBEHHYIO MO3UIIHIO MO Pa3IUYHBIM
npoOiemMaM UCTOPUU.

Braoemy:

— IMpeACTaBICHUSAMHU 00 UCTOPUM KaK HayKe, €€ MECTE B CUCTEME I'YMaHUTAPHOIO 3HAHUS;

— IMpeACTaBICHUSIMHU 00 OCHOBHBIX 3Tallax B UICTOPUU YEJIOBEYECTBA U UX XPOHOJIOTUU;

— KaTeropuajibHO-NOHSITUHHBIM aIllapaToM U3y4aeMoOU JUCHUILIMHBI;

— HaBbIKAMHU aHAJIN3a UCTOPUYECKUX UCTOYHHUKOB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI
Mooyne 1. Hcmopus 6 cucmeme coyuanvro-2ymanumapuvix Hayk. OcHogbl Memooono2uu
ucmopuueckoii Hayku. Ocobennocmu cmanogienus 2ocyoapcmeenHocmu 6 Poccuu
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Mecto ncropuu B cucreme Hayk. [Ipeamer ucropudeckoit Hayku. Poisib Teopuu B mo3HaHUU
npouuioro. CymHocTb, Gopmbl, GYHKIMH UCTOPUYECKOTO 3HAHUA. VICTOUHHKY MO OTEYeCTBEHHOM
ucropun, ux knaccudukanusa. Mcropus Poccum — HeoThemsiemas 4acTh BCEMHPHOW HCTOPHH;
oOuiee 1 0COOEHHOE B UCTOPUUECKOM Pa3BUTHUH.

Hauvano poccuiickoit rocygapctBeHHocTH. KueBckast Pych. DTHOKYNIbTypHBIE U COLIMATIBHO-
MIOJIMTUYECKUE  TIPOLIECCHl  CTAHOBJIEHUS  POCCUHMCKOM  rocyaapcrBeHHocTd.  [Ipunsartue
XpUCTHAHCTBA.

Pycckue 3emmu B XII — nawane XVI BB. OOpazoBanue Poccuiickoro rocyaapcrsa, €ro
ncropudeckoe 3Hauenue. Poccus B cepennne XVI — XVII BB.

Mooy 2. Poccutickas umnepus 8 XVIII- navane XX 6

Poccuiickoe rocynapctso B XVIII Beke — Beke MoJepHU3alMK U MpocBelieHus. Pedopmbl
Ilerpa I kak mnepBass MONbITKA MOJEPHU3AIMU CTpaHbl, €€ ocobeHHocTu. PopmupoBaHHe
Poccuiickoit umnepun. OCHOBHbIE HAIIPABJIEHUS «EBPOIEU3aLMN» CTPaHbl. DBOJIOLHUS COLMATBLHOMN
CTPYKTYpHI ob1iecTBa. JlanpHeilee pacumpenue rpanul Poccuiickoil umnepumu.

Poccus B XIX cronerun. [IpomsbinuienHsiii nepeBopotr B EBpone u Poccuu: olmiee u
ocobeHHoe. Baxwueiiue ycinoBus nepexona Poccun K MHIyCTpHalbHOMY OOLIECTBY — pELIEHUE
KPECThSIHCKOTO BOIPOCA M OTPaHUYEHUE camojiepxaBus. JJIUTENTbHOCTh, HENOCIEI0BATENbHOCTD,
IUKJIMYHOCTh Tporiecca OypikyasHoro pedopmupoBanus. Ponbs cyObekTuBHOTO (akTopa B
npeogosieHun orcraBanus. Pepopmber XIX Beka, nx 3HaueHue. OOmiecTBeHHbIE NBIKEHHUS B XIX
BEKE.

Poccust B magane XX Beka (1900 — 1917rr.). OcoOGeHHOCTH COIMATBHO-IKOHOMUYECKOTO
pasButus Poccuu B Hauane XX Beka. OObeKTUBHAS MOTPEOHOCTh MHYCTPHAIIBHON MOEpHU3ALIUN
Poccun. CooTtHomenue nonutuueckux cuil B Poccum B Hawanme XX Beka. Hapacranue kpusuca
camozepkaBusi. llepBass poccmiickas peBomtonus. OOpa3oBaHHE TOJUTHYECKUX MAPTUM.
l'ocynapctBenHass nyma Hawgana XX BeKa Kak IIEpBBIA OIBIT POCCHMCKOTO IapjaMeHTapu3Ma.
CronbmuHckas arpapHas pedopma. [lepBas mupoBass BoiiHa u ywyactue B Hell Poccum.
®eBpanbckas peBoitonust 1917r. 1 KopeHHbIE U3MEHEHUS B OJUTHYECKON KU3HU CTPAHBL.

Mooynv 3. Om cogemckozo eocyoapcmea k cospemennou Poccuu

dopmupoBaHue U CYIHOCTh coBeTckoro crpos (1917-1991rr.). IloaroroBka u mnobGena
OxTsa6pbckoro Boopy:keHHoro Boccranus B [lerporpane. II Beepoccuiickuii cbe3n CoBeToB U €ro
pelieHus. DKOHOMHUYECKass M COLMajJbHas MOJUTHKAa OOJBIIEBUKOB. ['pakjaHckas BOWHA U
nHocTpaHHasi wuHTepBeHIMsA. Cynpba u 3Hauenue HOIla. VYTBepxaeHwe ogHOMAPTUHHON
noyuTraeckoit cucrembl. O6pazoBanne CCCP. [lonutndeckas 6opb0a B mapTUU W TOCYJIapCTBE.
CCCP B roap! nepBsix naruieTok (konern 20-x rr. — 30-e rr.). @opMupoBaHue pexXUMa JIUYHOU
Biactu CranuHa U KOMaHIHO-aJIMUHUCTPATUBHON CHCTEMBI YIpaBJICHUS rocyaapcTBoM. BHemHss
nonutuka CCCP B 20-30-e rr. CCCP Bo BTOpoil MupoBoii u Benukoit OTeuecTBEHHOU BOITHE.
N3MeHeHrne COOTHONIEHHS CUJI B MHpE MOCJIE€ BTOPOM MHUPOBOM BOWHBI. Hauamo «xomoaHoit
BOoMHBDY. TpynHoctu nocneBoeHHoro pasButuss CCCP. YxecToueHHe MOIUTUYECKOTO pexuMa U
UJ€0JIOTNYECKOT0 KOHTPOoJIs. [IonbITKM OOHOBIEHUS «TOCYJApCTBEHHOIO CoLUain3May. XX cbe3jl
KIICC u ocyxnaeHue Kyibra JudHoctH CrammHa. «OTTenens» B JIyXOBHOU cdepe.
DKoHOMHYECKHE pedopMbl cepearHbl 60-X roJoB, MPUUMHBI UX He3aBeplieHHocTH. Hapacranue
KPU3HCHBIX fBJIEHUN B coBeTCKOM obiectBe B 70-e — cepeaune 80-x rofos. BHemHss monutuka
CCCP B xonue 60-x Hauane 80-X IT.: OT pa3psIku K OOOCTPEHUI0 MEKIYHAPOJHOW OOCTaHOBKH.
«Ilepectpoiika»: CyIIHOCTb, II€JIM, 3aJa4d, OCHOBHBIE OdTambl, pe3ynbrarel. Pacmag CCCP.
O6pazoanue CHI'.

CraHoBieHHE HOBOH poccuiickoil rocyaapcTtBeHHOcTH (¢ 1991- mo Hacrosmiee Bpewms).
JIubepanbHas KOHLENIUS POCCUICKUX pedopM: Iepexo]] K phIHKY, (POPMHPOBAHUE IPAKIAHCKOTO
oOuiecTBa 1 MpaBoBOTO rocynapcersa. «lllokoBas Tepanus» s3xkoHOMHUYECKUX pedopm B Hauae 90-x
rogoB. Konctutyuuss Poccuiickoii @enepanuun  1993r.  MexHallMOHaIbHBIE  OTHOLICHHS.
[Tonutnyeckue nmapTuM U oOIIECTBEHHbIE ABMKEeHUS Poccun Ha coBpemeHHOM 3tane. Poccus Ha
IIyTH MOJiepHU3anuu. Poccus B cucteMe MUPOBO SKOHOMHUKHM U MEXIYHAPOIHBIX CBS3EH.
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4 O0beM yueOHOM TMCHUILTHHBI

. B 3auerHbIx B akanem.
Bunel yue6HOM paboOThI
SIMHATIAX qyacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY IUIAHY 4 144
KonTaktHas padora (KP): 1,3 48
Jlexuuu (JIek) 0,9 32
[TpaxTnueckue 3ansatus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
[ToaroToBka K KOHTPOJBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMocCTOATENbHOE N3YYCHHUE TACIUILINHBI 0,8 30
Buja KOHTpOJISA: IK3aMeH 1 36
Buner yue6HOM paboThI B sauetnpix B actp.
SIMHATIAX qacax
OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY IUIAHY 4 108
KonTaktHas padora (KP): 1,3 36
Jlexuuu (Jlek) 0,9 24
[TpakTnueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
IloaroToBka K KOHTPOJIBHBIM paboTam 0,3 7,5
Pedepar, scce 0,6 15
CaMOCTOATENFHOE N3YUYCHHUE TUCIUTUINHBI 0,8 22,5
Buja KOHTpOJISA: IK3aMeH 1 27

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Marematuka» (b1.5.4)

1 Heab auCUMIUIMHBI — (OPMUPOBAHUE y CTYIACHTOB CHUCTEMBI OCHOBHBIX MOHSTHH,
HCIOJIb3YEMBIX JIJISl IOCTPOCHUS BaKHEHIIMX MaTeMAaTUYECKUX MOJENEH, U YMEHHUS UCIO0JIb30BaTh
MaTeMaTU4YEeCKHE METO/IbI JJIsl ONKUCAHUS PA3IMYHBIX POIIECCOB.

2 B pesyabrare M3yYeHHMs [MCHMILUIMHBI O0y4alluiicd 10 Mporpamme
O0axajiaBpuaTa J10JI/KeH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— BJIQJICHUE KYJIbTYpOM MBILUIEHHS, CIIOCOOHOCTh K OOOOIIEHHIO, aHAJIM3y, BOCIPHUSITHE
uH(popMaluy, TOCTAaHOBKA LENU U BBIOOPY IMYyTeH ee AOCTHMKEHHS, YMEHHE JOTMYECKH BEPHO,
apryMEHTHPOBAHHO U SICHO CTPOUTh YCTHYIO U MUCbMeHHYI0 peub (OK-1);

— CIIOCOOHOCTBIO HCMOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCHUIUIMH B
npo(eccHOHAIIbHON  JIeSATeIbHOCTH, MPUMEHATh METOJbl MAaTeMAaTUYECKOTO aHajiu3a M
MOJENIUPOBAHUS, TEOPETUUECKOTO U dKCcIIepuMeHTanbHOro uccnenosanus (OI1K-2).

3uamo:

— OCHOBBl JU(GEpPEHINATLHOTO W UHTETPAIBHOTO HCYHCIEHUS, AUQQPepeHInanbHbIX
YPaBHEHU;

— MareMaTH4YeCKHEe TEOPHUH M METO[bl, JISKAllUe B OCHOBE IMOCTPOCHHS MaTeMaTHYECKUX
MOJIeTIe;

— OCHOBBI IPUMEHEHHUSI MaTEMaTHYECKUX MOJIEIEH U METOJIOB.

Ymemu:

— BBIOMpATh MaTEMAaTHUYECKUE METO/Ibl, IPUTOIHbIE JUI PEIICHNs KOHKPETHOM 3a/1auH;

— HCIIOJIb30BaTh MaTe€MaTHYECKHUE MOHSTHS, METOJbl U MOJEIM U1 OMHCAHMS Pa3IMYHBIX
IIPOLIECCOB;

— BBISBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX IPOLIECCOB;
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— HCII0JIb30BaTh OCHOBHBIE METObl CTATUCTUYECKON 00pabOTKU JaHHBIX;
— MPUMEHSATh MAaTEMATUYECKUE 3HAHUS Ha MEXKIUCLUITIMHAPHOM YPOBHE.
Braoemy:
— OcHOBaMM (YHIAMEHTAJIbHbIX MAaT€MaTHYECKHMX TEOpPUH M HaBBIKAMHM HCIIOJIb30BAHUS
MaTeMaTHUYECKOro anmnapara;
— METOJaMHM CTaTUCTHUYECKO 00paboTKN HHPOPMAIUH.
3 Kparkoe coaepxxanue TUCUMIIIIMHBI
1 CEMECTP

1.BBenenne.

[Ipenmer um metonsl Marematuku. OmnucaHue OCHOBHBIX pasnenoB Kypca. [IpaBuna u
TpeOOBaHUs IPU U3YUYEHUHU Kypca.

2. dynkuus oaHoi nepemenHoii. Ilpenesa pynkuuu. HenmpepoiBHOCTL pyHKIMH.

Oynkuus. CrocoOwl 3amanus ¢yHkuuu. Ilpenen ¢ynkuuu B Touke. OJHOCTOPOHHHE
npenensl. [Ipenenst Ha OeckoHeuHOCTH. beckoHeuHo maiibie n OeckoHe4uHO OoJiblive (QyHKIUU, UX
CBOMCTBAa M B3auMHas CBs3b. CBoMcTBa mpenenoB. [lepBolid U BTOPOM 3amedaTesIbHbIC MPECIThI.
HenpeppiBHOCTh (DyHKIIMM B TOYke M Ha mpoMexyrke. CBoiicTBa (DyHKIMI, HENPEpHIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIHMH U UX KJIACCU(PUKALIUSL.

3. luddepeHunajibHoe HCHUCIeHHEe PYHKIMH OHOM NepeMeHHOM.

[IpousBonHass ¢yHKUMHM, €€ TreoMeTpUYecKuid M MexaHuuyeckud cwmbica. [IpaBuna
mudpdepenurpoBanus. Tabmuna OCHOBHBIX Npou3BOAHBIX. Juddepenunan (yHKUUU, €ro
NpUMEHEHUs] K  NpUOMIKEHHBIM  BbIYMCIEHUSAM.  MHBapuanTHOCTH  QOpMBI  MEPBOIO
mapdepennnana. IlpouwsBoanas  cinoxxkHod  QyHknuu. Juddepenumpyemocts  GHyHKIIUU:
oTpeJiesieHue, TEOPEMbI 0 CBS3U TU(P(HEPEHIIUPYEMOCTH C HEMIPEPHIBHOCTHIO U C CYIIECTBOBAHUEM
npou3BoiHOM. OcHOBHbIE Teopembl nuddepennuanbaoro ucuncienus: Posms, Jlarpamka, Komm.
[IpaBuno Jlonutana (packpbiTHe HeomnpeneneHHocTei). IIpon3BogHbIe BBICIIMX IOPSAKOB.
Jloxanbublil skcTpemyM ¢GyHkiuu. Heo6xoaumble u gfocTaTOuHbIE yCIOBUS dKcTpemyMa. [IpaBuio
UCCle0BaHUsl (PYHKLIMHM HA MOHOTOHHOCTb U 3KCTpeMyM. [Ipu3Haku BBIMYKIOCTH UM BOTHYTOCTH
¢byukuun. Touku mnepermba. HeoOxomumoe M J0CTaTO4yHOE YCIOBUSA Ieperuda. ACHUMITOTHI
GbyHKIIMM, WX BUABI U cIOCOOBI HaxoxAeHUs. OOmas cxema uccieqoBanus (HyHKIHM, TOCTPOCHUE
UX rpauKoB.

4. UnTerpajbHoe McHUCJIeHUe (PYHKIMHU OJHOM NepeMeHHOi.

[lepBooGpa3nas Gpynkuus. Heonpenenennblii uHTErpaji u ero cBoiictsa. Tabmauiia 0CHOBHBIX
MHTErpajoB. Meroabl MHTErpPUPOBAHUS: HENOCPEACTBEHHOE HMHTETPUpPOBAHHUE, HUHTETPUpPOBAHUE
MOJICTAaHOBKOM, MHTETrpUpoBaHUEe 1O vacTsaM. IHTerpupoBaHue paunMOHAJIBHBIX JIpoOeit.
WuTerpupoBanre HEKOTOPBIX UPPALIMOHATIBHBIX U TPUTOHOMETpUUECKUX QyHKIMI. OnpeneneHHbli
WHTETpaJl, €ro0 reoMeTpruiecKkuii cMbicii. CBOMCTBa ompeneneHHoro narerpana. @opmyna HerotoHa-
Jleitbnuna. Teopema o cpeHeM 3HAUEHUU. 3aMEHA NEPEMEHHONW U MHTErPUPOBAHME 10 YACTSAM B
ONpe/ieIeHHOM HuHTerpaie. lIpuoxkeHus onpenesieHHOr0 MHTErpaja K BBIYHMCICHHUIO IJIOLIAfeH
wiockux ¢uryp. IloHsTHE HECOOCTBEHHBIX HMHTETPAJIOB: ONPEIEIICHUs, CBONCTBA, METOJIbI
BBIYHCIICHUSI.

2 CEMECTP

1.JuddepennmanibHoe ucHuciaeHne (PYHKIUH HECKOJIbLKHUX MepeMeHHbIX. JJieMeHThbI

TeOpHH MOJIS.
OyHKIMU IByX U O0Jiee MepEeMEHHBIX: ONpefesieHue, 001acTh onpeaesieHus, 001acTb U3MEHEHHUS,
reoMeTpuueckas HHTepoperauus, JuHUM ypoBHS. Ilpenen ¢yHkuuum B Touke. YacTHble
Mpou3BOJIHbIE (Ha mnpumepe (yHKUUU ABYX mepeMeHHbIX). [luddepenunpyemMocts GyHKIUU
HECKOJIbKUX NepeMeHHbIX. [loctarounsie ycnoBus nuddepenuupyemoctu. [lonHas npousBogHast.
[IpousBonnas cnoxHoi ¢GyHkuuu. Ilomusii auddepenunan. WHBapuaHTHOCTH IOJHOTO
mubdepennnana. AHaAIUTHYECKH Tpu3HaK mnojHoro muddepenmuana. JuddepeHnmupoBanue
GyHKIMM OJAHOM M JABYX HEPEMEHHBIX, 3aJaHHON HeABHO. YacTHble MPOU3BOJHBIE U IOJIHBIE
muddepeHnransl BHICHIMX HOpSAAKOB. TeopeMa O paBEHCTBE CMEIIAHHBIX IPOU3BOJIHBIX (VI
GyHKIMM JIByX MepeMeHHbIX). JIoKalbHble JKCTpeMyMbl (YHKUUU JABYX [E€PEMEHHBIX:
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HEO0OXO0JIMMOE U JIOCTAaTOYHOE YCJIOBHUSI SKCTPEMyMa. Y CIOBHBIA 3KCTpEMyM (METOJ MHOXKUTEIEH
Jlarpanxa). HauOonblliee 1 HauMeHblee 3HaYeHUE (YHKIMHM B 3aMKHYTOM oOnactu. OCHOBHbIE
noHsATHss teopun mnousid. CkansgpHoe mosie. I[loBepxHocT u jnuHUM ypoBHs. [IpousBojgnas 1o
HaIlpaBJICHUIO. [ palueHT CKaJsIpHOIO IOJIsSI U €r0 CcBOMcTBa. BekTopHoe noite. JuBeprenuus noJs.
Potop nons. CBs3b MeXy I'paJJUeHTOM U IMPOU3BOJAHOMN IO HAIIPABJICHUIO.

2. KpaTHble HHTErpaJbl.
JIBOMHON MHTErpaj: ONpEIEeIeHUE, T€OMETPUUYECKUN CMBICI, CBOWCTBA. BbIYMCIIEHHE IBOMHOTO
HWHTErpajia B JIEKapTOBOM M TOJISIpHON cucremax koopauHat Hurerpan Ilyaccona. TpoitHoit
WHTETpaJl: ONpEAENICeHNe, TEOMETPUYECKAN CMBICI, CBOWCTBA. BpluncieHne TpOWHOIO MHTErpaja.
[IpunoxeHust ABOWHOTO U TPOWHOTIO MHTETPAJIOB.

3. KpuBoJinHeiiHbIe 1 IOBEPXHOCTHbIC HHTErPaJbl.
KpuBonuHelHbIil MHTErpan MO KOOpAMHATaM: ONpEJesieHue, CBOICTBa, BbluucieHHe. PaboTa B
cunoBoM tmone. @opmyna ['puna. KpuBoiiMHEWHBIE WHTErpaibl, HE 3aBUCSIIIME OT IYTH
uHTerpupoBanus. lloreHnuanbHas ¢QyHKUIMS, NOTeHUUanbHOe mose. [loHsTHe MOBEpXHOCTHOIO
unterpaia. [loToxk BekTopa depe3 moBepxHOCTh. Teopema [aycca-Octporpaackoro. Popmyna
Croxkca.

4 O0beM yueOHOM TMCUUILTHHBI

Bcero 1 cemecTp 2 cemecTp
Butel yueOHO# paboTsr 3ay. ef1./ 3a4. ef1./ 3ay. ef1./
aK.Jyac aK.Jyac aK.Jyac
O01mas Tpy10eMKOCTh AU CHHUIIJIUHBI 110 9/324 5/180 4/144
y4eOHOMY IJIaAHY
KonrTakTHas padora (KP): 4,5/128 2,25/64 2,25/64
Jlexiuu (JIek) 2,25/64 1,125/32 1,125/32
IIpaxktnueckue 3anstus (113 2,25/64 1,125/32 1,125/32
p
CamocrosiTenbHas padora (CP): 3,5/160 1,75/80 1,75/80
Bua xouTtpoJis: 136 JK3aMeH- 3auer c
JIK3aMeH/3a4eT 1/36 OLIEHK O
Bcero 1 cemecTp 2 cemecTp
Bujibt yuebnoit pabotsi 3a4. e./ 3a4. e./ 3a4. en./
acTp.yac acTp.yac acTp.yac
OO01mas Tpy10eMKOCTh AU CHHUIIJIUHBI 110 9/243 5/135 4/108
y4eOHOMY IJIaAHY
KonrakTHas padora (KP): 4,5/96 2,25/48 2,25/48
Jlexiuu (JIek) 2,25/48 1,125/24 1,125/24
[Ipaktiueckue 3ausatus (I13) 2,25/48 1,125/24 1,125/24
CamocrosiTenbHas padora (CP): 3,5/120 1,75/60 1,75/60
Bua xouTtpoJis: 127 JK3aMeH- 3auer c
IK3aMeH/3a4eT 1/27 OLIEHK O
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AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«Audopmaruka» (b1.B.5)

1 Heabo qucUMIUIMHBI — (OPMUPOBAHUE Yy CTYJAEHTOB MPEICTABICHUM O BO3MOXKHOCTSX
UCIIOJIb30BAHUSA  CPEACTB  BBIUMCIMTEIBHOW TEXHHUKH, O3HAKOMJIEHHE C COBPEMEHHBIMHU
TEXHOJIOTUSIMU cOOpa, 00pabOTKM, XpaHEHHs M Iepeaayd HMHPOpMaluu, OBJaZeHHE 0a30BBIMU
npueMamMl  [POrpaMMHPOBAHMS,  YHMCIEHHBIMA  METOJAaMU U OCHOBHBIMH  IpHEMaMH
MaTeMaTU4eCKOr0 MOAETUPOBAHUSI.

2 B pesyabrare u3yYeHHMs [MCHMILUIMHBI o0O0y4Yalluiicd 10 Mporpamme
O0axajiaBpuaTa J10JI/KeH:
Obnadams CIENyIONTUMHA KOMIETEHITUSIMU:

— TMOHMMAaHUWIO COLMAJILHOW 3HAYMMOCTU CBOCH Oymymier mpodeccun, obiagaHue BBICOKON
MOTHBAIMEN K BBINOJHEHHUIO NpodeccroHanbHoM nestenbHocTu (OK-4);

— BJAJCHHUIO IIMPOKOM o0Omed noAroToBKoW (0a30BBIMU 3HAHMSIMM) JUISL  PELICHHS
MIPaKTUYECKUX 3aa4 B 00J1aCTH HHPOPMAIMOHHBIX cucTeM U TexHosorui (OIIK-1);

— MOHUMAaHUIO CYIIHOCTH M 3HaueHuss MHPOpMALMM B Pa3BUTUU COBPEMEHHOTO
MH(OPMALIMOHHOTO  OOIIECTBa, COOJIIOJIEHUE OCHOBHBIX TpeOoBaHMM K HMH(DOPMALIMOHHON
0€30MacHOCTH, B TOM UHKCII€ 3alluTa rocyaapcrBenHon tainel (OI1K-4);

— CIIOCOOHOCTBIO  HCIOJIb30BATh  COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJOTMU  IOHMCKA
uH(popMalUy IJI1 PEUIeHHs MOCTABJIEHHOMN 3a/ayM, KPUTUYECKOrO aHaiu3a 3ToW MHbopManuu U
000CHOBaHMSI MPUHATHIX Ul 1 noaxo10B K pemeHuto (OIIK-5);

— CIOCOOHOCTh BbIOMpaTh U OIIEHMBATh CIOCOO peanu3alui HH(POPMALMOHHBIX CHUCTEM M
YCTPOICTB (IMPOrpaMMHO, allllapaTHO WM MPOTrpaMMHO-aNNapaTHO) AJs PElIeHUs MOCTABJIEHHOM
3amauu (OI1K-6).

3uamo:

— OCHOBHBIE CBEJEHHS O JUCKPETHBIX CTPYKTypaxX, HCHOJb3YEMbIX B IE€PCOHAIBHBIX
KOMIIbIOTEpAX;

— OCHOBHBIE AITOPUTMbI TUIIOBBIX YUCJIEHHBIX METOJIOB PELICHHS] MATEMAaTUYECKUX 3aJ1ay;

— s3bIK nporpammupoBanus Cu;

— CTPYKTYpPY JIOKaJbHBIX U I100aJIbHBIX KOMIIBIOTEPHBIX CETEH.

Ymemu:
— C€O03[aBaTh PE3E€pPBHbIE KOMUHU, APXUBBI JAaHHBIX U IPOrPAMM;
— HCIIOJIb30BaTh S3bIKM M CHUCTEMbI MPOrPaMMHUPOBAHUS JJISl pEelIeHUs] IPO(eCcCHOHATBHBIX

— paboTaTh C MPOTPAaMMHBIMU CPEACTBAMHU O0IIIETO Ha3HAYCHUSI.

Braoemy:

— METOJIaMH TIOMCKa M oOMeHa mHbopMaImeil B r100aTbHBIX M JTOKAJbHBIX KOMITBIOTEPHBIX
CeTsIX;

— MPOrpaMMHBIMH CpPEJICTBAaMU 3allUThl MHGOpMALMU MpU paboTe C KOMIBIOTEPHBIMU
CUCTEMAaMH, BKJIIOYasi IPHUEMbl aHTUBUPYCHOMN 3aLUTHI.

3 Kparkoe coaepxxanue TUCUMIIIMHBI

Mooyne 1. Ilpunyuner cospemennoli CmpyKmypvl KOMHbIOMepd, XPAaHeHus U 3auumol
ungopmayuu

1.1 AnnapatHo-TexHu4eckoe obOecrneyeHune. CucreMHas IUlaTa  IEPCOHAIBLHOTO
koMIiptoTepa. CTanaapTHbIe U Nepudepuiiible yCTpOHCTBa BBOJAa-BbIBOAA. BHYTpEHHSs U BHEILIHSS
MaMsATh NEPCOHAIBHOTO KoMIIbIoTepa. COBPEMEHHOE COCTOSIHUE alapaTHOro 00eceYeHusl.

1.2 KogupoBanue undopmanmu. Mudopmanus: ee BUABI U CHOCOOBI NpEACTAaBICHUS.
KomupoBanue nnHpopmanuu. CucteMbl cyHclIeHHS. AJITOPUTMBI Mepexoja M3 OJHOW CHCTEMBI
CUMCIICHHS B JIpyryr. MamunHas apudmernka (MaHTHcca U nopsaok). KonuuectBeHHas oneHka
uHpopmauuu. Ypaaenue lllenHoHa.

1.3 Xpanenue u 3ammTbhl MHpopmanuu. DaiioBble cUCTEMbl, (aliabl, JECKPUITOPHI.
XpaHeHue, apXuBaTOPbl U CPeICTBA 3alIUThl HH(popMauu. [IpueMpl aHTUBUPYCHOM 3aILIUTHI.
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Mooy 2. Onepayuonnasn cucmema Windows u ogpuchuvle npunodicenus

2.1 OcHoBbI pa6oTsl ¢ onepanuoHHoi cucremoil Windows. Pabounii cron. @aitnoBas
cucrema Windows.

2.2 OducHble npuwioxkeHus omnepaunoHHoi cucrembl Windows. OcobeHHocTu
onepanuoHHoi cuctembl Windows. Od¢ucHble NpuiiokeHus ornepauroHHoW cucrembl Windows.
TekcroBsie u rpaduyeckue pegaktopsl. Ocodbennoctu padotsl B Excel, Word, Access.

Mooynb 3. Ochosul sizvika npoepammuposarus Cu

3.1 CranpapTHble TUNIBI JaHHBIX. JlanHble. Bunpl nanubix. [lepemennsie. Apudgmernueckue
orepanuy C epeMEeHHbIMU.

3.2 Oneparopsl s3bika. Onepatopsl yciaoBusa. OnepaTopsl 1ukiIa. BBox 1 BEIBOJ JaHHBIX B
IIporpaMMme.

3.3 MaccuBbl 4 GyHkuuud. CUMBOJIBI U CTPOKH.

3.4 Ctpykrypsl. Vcnonbs3oBanue cTpykTyp. CTpyKTypa IporpaMMsl.

3.5 @aiinoBbix THN AaHHBIX. OTKpbITHE, 3aKpbiTHE (aiinoB. DailyoBbI BBOJ/BBIBOJ
uH(popMaLnH.

Mooyne 4. Hucnennvie memoOowl pewienus Mamemamuyeckux 3a0ay

4.1 MeTtoabl pelleHUs] CHCTeM JIMHEHHBIX ajJredpanyecKMX ypaBHeHUil. AJITOpPUTMbI
MeTo10B: ["aycca u ["aycca-3erinens.

4.2 Metoabl HMHTEerpHUPOBAHMA. AJTOPUTMBI METOJOB: MPSAMOYTOJbHUKA, Tpaneuuid u
Cumricona.

4.3 Meroabl 4ucjeHHOro aupdepeHUHPOBaHUA. AJTOPUTMBI METOJOB Diinepa,
MOAU(PHUIMPOBAHHOTO M YCOBEPLIEHCTBOBAHHOTO METOAOB Oiinepa, merona Pynre-Kyrra 4-ro
MOPSLIIKA.

4.4 Metoabl COPTHPOBKH. ANTOPUTMBI METOJOB IPOCTOTO BBIOOpA, «IY3BIPHKAY,
COPTUPOBKH «PacyecKoii», ObICTPOI COPTUPOBKHU.

4.5 Metoa HaMMeHbIIHUX KBAAPATOB. AJITOPUTM METO/Ia HAUMEHBUINX KBaIPaTOB.

Mooy 5. Bazvl 0annbix u KoMnvlOmMepHbvle cemu

5.1 Tonosiornu U apxXMTEKTYpPbI 0a3 JaHHBIX. MOIETHN U TUIIBI TaHHBIX.

5.2 Buabl 1 0CO0EHHOCTH KOMIIbIOTEPHBIX ceTell. CTPyKTypa JOKAIbHBIX U II100aIbHBIX
KOMITBIOTEPHBIX CeTel. ANIapaTHOE U MPOrpaMMHOE 0OecrieueHue KOMIbIOTEPHBIX CETEH.

5.3 UnTepHeTr u ero cepBuchbl. MeTo bl noucka 1 oOMeHa HHpopMaluei B riao0aibHbIX U
KOMITBIOTEPHBIX CETSX.

Mooynw 6. Bseoenue 6 sizvik npoepammuposanus Cu++

6.1 Beenenue B Cut++. Ilotoxkn. MaccuBBI M yKa3aTelu

6.2 Bregenue B 00beKTHO-OPHEHTHPOBAHHOE ITporpaMmupoBanue. Kimaccer

6.3 KoHCTpYKTOPEI, IeCTPYKTOPBL. MeTOIbI Ki1acca.

6.4 HacnenoBanue, MHKANCYIISIMS, TOTUMOPHU3M.

4 O0beM yueOHOM TMCHUILTHHBI

Bceero 1 cemecTp | 2 cemecTp

Bunel yue6HOM paboThI 3au. | Ak. | 3au. | Ak. | 3au. | Ak.

ca. gac. €. gac. ca. gac.

OO01mast TPy10eMKOCTh THCHUILUIMHBI 110 y4eOHOMY

8 288 4 144 4 144

IUIAHY

Kounraktnas patora (KP): 356 | 128 | 1,78 | 64 | 1,78 | 64
Jlextuu (JIek) 1,78 | 64 | 0,89 | 32 | 0,89 | 32
Jlaboparopusie 3anstus (JI3) 1,78 | 64 | 0,89 | 32 | 0,89 | 32
CamocrositesbHas padora (CP): 444 | 160 | 2,22 | 80 | 2,22 | 80
CamocrosTenpHas pakTuieckast padboTa 2,22 | 80 1,11 40 1,11 | 40
CaMOoCTOATENbHOE N3YUYCHHUE TMCIUILINHA 79,6 39,8 39,8

2,22 1,11 1,11

KonrakTHas camocrositenbHas paboTa 0.4 0,2 0,2

Bua kontpoJisi:3auersl ¢ OLEHKOM - - - - -




Bceero 1 cemecTp | 2 cemecTp
Buner yue6HOM paboThI 3au. | Actp | 3au. | Actp | 3au. | Acrtp
eq. | .vac. | em. | .wac. | em. | .dac.
OO0uasi Tpy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY 3 216 4 108 4 108
TJIAHY
Kounraktnas patora (KP): 356 | 96 | 1,78 | 48 | 1,78 | 48
Jlexuu (JIek) 1,78 | 48 | 0,89 | 24 | 0,89 | 24
Jlaboparopusie 3anstus (JI3) 1,781 48 | 089 | 24 | 0,89 | 24
CamocrositesbHas padora (CP): 444 | 120 | 2,22 | 60 | 2,22 | 60
CamocrosTenpHas pakTuieckast padbora 2,22 | 60 1,11 30 1,11 30
CaMOCTOATENbHOE N3YUYCHHUE TMCIUIUINHA 299 59,7 111 29,85 111 29,85
KoHTakTHas camocTosiTeNbHas paboTa ’ 0,3 ’ 0,15 ’ 0,15
Bua konTpoJsi:3a4eTsl ¢ OLEHKOI - - - - - -

AHHOTAIUA Y4eOHOM MPOrpaMMBbI 1M CIUILJIMHBI

«®usuka» (b1.b.6)

— 1 Heap AMCHMIVIMHBI — MPUOOPETEHHE CTYIEHTAaMU 3HAHHUI IO OCHOBHBIM pa3jeiam
(GU3HMKY 1 YMEHUIO IPUMEHSATh UX B IPYTUX €CTECTBEHHOHAYYHbBIX JIUCHUIUIMHAX.
2 B pesyabrare H3yYeHHMs [JMCHMIUIMHBI O00y4Yarouuiics

0akajlaBpUaTa 10JIKeH:
Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTh  HUCIOJIb30BaTh  OCHOBHBIE  3aKOHBI  (PU3UKH
NeSITeIbHOCTH, IPUMEHSITh METOIbI TEOPETUYECKOTO U SKCIIepUMEHTaNbHO uccienoBanus. (OIIK-2)

3nams:

mo

nporpamme

poQeCCHOHATBHON

— (usnueckre OCHOBBI MEXaHUKHU, (PU3UKU KOJIEOAHUHN U BOJIH, 3JIEKTPUUECTBA U MarHeTU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (QU3UKHU U TEPMOJMHAMUKH, KBAHTOBON (DU3UKH;
— cMbIcll  (DyHIAMEHTAIbHBIX (PU3MYECKUX 3aKOHOB, IPUHIUIOB U IOCTYJATOB;

(hOpMYTUPOBKH U TPAHUIIBI TPUMEHUMOCTH;

ux

— CBSI3b IIUPOKOTO Kpyra (U3HYECKUX SBICHUNW C (yHAAMEHTAJIbHBIMU MPUHIUNAMH U

3aKOHAMH (pU3UKU;

— OCHOBHBIC MCTOAbI PCIICHHUA 3a4a4 11O OIMMCAHUTIO (1)I/I3I/IT-I€CKI/IX ﬂBHeHHﬁ;
— MeTOoJibl 00pabOTKH pe3ynbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymems:

— IMPUMCHATH TCOPCTUUCCKHUE 3HAHUA M ISKCICPHUMCHTAJIBHBIC MCTOABI HCCICIOBAHHUA IIPpH

penieHnr TpoecCHoHANTBHBIX 33714,

— IPOBOJUTH PacU€Thl, OCYIIECTBIISATh AaHAIN3 U HA OCHOBE ATOTO JI€JIaTh OOOCHOBAHHBIE

BBIBO/IbI,

— AaHAJIM3UPOBATL PE3YJIBTAThI Ha6J'[IOI[eHI/II71 U OKCIICPUMCECHTOB C IMPUMCHCHHEM OCHOBHBLIX

3aKOHOB U NPUHIUIIOB (PU3UKH;

— ONpeneNsITh XapakTrep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY JKCHEPUMEHTAIbHON

uH(popMaLUY IPU MOMOILIY IpaduKOB, TAOIUI] U YPAaBHEHUH;

— MpeAcTaBIsATh O00pabOTaHHYIO SKCIEPUMEHTAIBHYI0 M TEOPETHUYECKYH0 HHGPOpPMAaLUIO B
YCTHOH M NMHUCBMEHHOH (opMe, B TOM UYHCIE C HCIOJIb30BAHHEM COBPEMEHHBIX KOMIIBIOTEPHBIX

TEXHOJIOTHl.
Braoemeo:

— HaBbIKaMHU pabOThI C IUPOKUM KPYyroM (pu3HUecKux npubopoB U 000pyA0BaAHNUS;

— HaBbIKaMU 000CHOBAHHUSI CBOMX CYKJIEHHI U BbIOOpa METOa UCCIIEeI0BAHUS.

3 Kparkoe coaepxxanue TUCUUIIIMHBI
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Cemectp 2

BBenenue

[Ipenmer ¢usuku. MeTtoasl QU3NUECKOrO HUCCIENOBAHUA: OMBIT, TMIIOTE3a, HKCIEPUMEHT,
TEOPUSL.

1. ®u3znyeckne 0OCHOBbI MEXaHUKHU

[Ipeamer kuHematuku. Ilepememenue, ckopoctb, YyckopeHue. KuHemarnueckue
XapaKTEePUCTUKHU BpallaTebHOro JBWKEHMs. 3akoHbl HpioTOHA. 3aKOH BCEMHUPHOIO TITOTEHHMS.
JIBuKeHue Tella IepeMEHHON Macchl. 3aKOH BCEMUPHOTO TATOTEHUS. J[BUKeHHe Tena nepeMeHHOU
Macchl. YpaBHeHHs: Memepckoro. @opmyia [{noakoBckoro. Ynpyruii 1 HEyNnpyrui yaapsl Mapos.
MoMeHT WHepUMH MaTepualbHOM TOYKM U TBepAoro Ttena. KuHemaTtuka rapMOHHYECKUX
koJsiebanuii. {uddepenunanbroe ypaBHeHHE rapMOHUYECKUX KojieOanuii. [lonsTHe 0 3aTyxaromux
U BBIHY)KJIEHHBIX KosieOaHusXx. BoaHoBoe aBmxeHne. BoyiHbI Ipo10JibHBIE U MTOTIEPEYHbIE.

2. OCHOBBI MOJIEKYJIAPHOM (PM3HUKH

DOneMeHTbl TepMOAMHAMMUKM M (u3mueckoi kuHeTuku. WneanbHblil ras. Pacnpenenenue
bomeumana u ero oOmedusnueckuit cMmbici. Peanbnblli ra3. YpaBHeHue Ban-nep-Baanbca.
Tepmomunamuveckuii Meron B ¢usuke. PaBHOBecHble cocTtosHMs. Hadanma TepmoanHaMuKy.
Huxnpl. DHTpoONUS M €€ CTaTUCTUYECKOe ToJkoBaHue. SBnenue mepenoca. Hudbdysus. 3axon
®uka. TermmonpoBogHOCTh. 3akoH Dypre. BHyTpenHee TpeHue (BA3KoCTh). 3akoH HproToHA.

3. DJIeKTPOCTATUKA U MOCTOSIHHBIN 3JIeKTPUYECKHUI TOK

3akon Kymnona. Teopema  Octporpanckoro-I'aycca.  [Jumons.  JludnekTpuku B
AJIEKTPOCTATUYECKOM IOJIE.

Cemectp 3

1. DJekTpoMarueTusm

3akon Awmmepa. 3akoH  buo-Caapa-Jlartaca. Cuna  Jlopenma.  Marnetukw.
DneKTpoMarHuTHast UHAYKLIMs. Y paBHeHHe MakcBesa.

2. OnTHuka

Wnrtepdepennus BonH. Judpaxius Bon. [longpuzanus BoaH. TennoBoe uznydeHue. 3aKkoH
Kupxroga. I'unotesa [1nanka. KBantoBoe o0bsicHeHHe TeroBoro usinydenus. Dpdext Komnrona.
Anepuas monens atoma. [loctynarer bopa. Atom Bomopoaa o bopy.

3. DjieMeHTbI KBAHTOBOM (pu3nkmn

['unoresa ne bpoiinsa. BoinoBoe ypaBHenue IllpenuHrepa mis cTalmOHapHBIX COCTOSHHM.
Onerter  [tepua-I'epnaxa. Muoroanektponubsiii atroM. Dddexr 3eemana. [lpuamun Ilaymm.
KBanroBbie cratuctuueckue pactpenenenus bose-Oinmreiina n ®epmu-/lupaka. DOHOHBI.
3akonsl [lebasg u OifHIITeliHA. XapaKTepUCTUKHU SApa: 3apsl, Macca, SHEprus CBSI3U HYKIOHOB.
Snepusle peaknuu. DyHIaMEHTAIbHbIE B3aWMOJEHCTBUS M OCHOBHBIE KJIACChI AJIEMEHTapHbBIX
YaCTHULI.

Cemectp 4

1. D1eMeHTbI KBAHTOBOI CTATUCTUKH

DneMeHTbl KBaHTOBOW cTaTUCTUKU. KBaHTOBas cucreMa M3 OJUMHAKOBBIX yacTull. [lpuHnummn
TOXKJIECTBEHHOCTH OJMHAKOBBIX YacTull. CHMMETpUYHbIE 1 HECUMMETPHUUHBIE BOJHOBBIE (DYHKIINH,
ONMCBHIBAIOLIUE COCTOSIHMSI TOXJIECTBEHHBIX MHKpoyacTull. bo3onel u depmuonsl. [Ipunimn
[Taynu. KBanTOBBIE cTaTtucTHUeckue pacnpezeneHus boze-OiHimirelina u @Pepmu- Jlupaxa.
BbIpox1€HHBIHN 3JI€KTPOHHBIN ra3 B KpucTtajiax (MEeTasuibl).

2. MeTabl, IM3JIeKTPUKH U MOJYIPOBOAHUKHU € TOUYKH 3peHUsI 30HHOI Teopuu

OHepreruyeckue 30HbI: cratuctuka Pepmu-upaka, sHeprus dDepmu. DIEKTPOH B
MEPUOANYECKOM ToJie KpucTaia: 3pQexTuBHAs Macca dJIEKTPOHa.

3. DueMeHTHI GU3MKH TBEPIOIO TeJia.

®usuka tBEpHOTO Tena (OTT): onmpenenenue, CBI3b C APYrUMU IUCHUILUIMHAMH, OOBEKTHI
U3YYEHHUs, Kpyr pemaeMmblx 3anad. CBsa3p ¢ Kpucrawiorpadued, KpuUCTALIOPU3UKON U
kpuctamoxumuei. Konnencuposannoe coctosiuue. [loaxon k onucanuto TBEpAbIX Ten. CTpyKTypa
KpucTtayioB. CUMMETpUs U PU3NYECKUE CBONCTBA KPUCTAIIOB. THUIIBI KPUCTAJUIMYECKUX CTPYKTYP
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(obOmas xapaktepuctuka). [I10THBIE yITaKOBKHU: KyOMYecKass U TeKcaroHajibHasi (Ha Ka4eCTBEHHOM
ypoBHe). [IoHATHE O CBEPXIPOBOAMMOCTH (KBAHTOBBIE TIPEICTABIICHUS HA KAYECTBEHHOM YPOBHE).
4 O0beM yueOHOM TMCHUTITHHBI

Bcero 2 cemectp | 3 cemectp | 4 cemecTp
Buipt yuebHoit padorer 3a4. en./ | 3au.em/ | 3au.em/ | 3a4. em./
aK.uac aK.uac aK.uac aK.uac
Oomas TPYA0EMKOCTH
AUCHUILUIMHBI 0 Y4eOHOMY 11/396 4/144 5/180 2/72
MJIAHY
Konrakrnast paGora (KP): 4.45/160 | 1,33/48 2,22/80 0,89/32
Jlexuun (JIex) 1,78/64 0,445/16 0,89/32 0,445/16
Jlaboparopsie 3ansTus (JIab) 0,89/32 | 0,445/16 | 0,445/16 0/0
[MpakTHdeckue 3aHATHS 1.78/64 0.445/16 0.89/32 0,445/16
(H3) b b b
CamocTosiTeqibHAsE padoTa
(CP): 4,56/164 1,67/60 1.78/64 1.11/40
Bua xouTtpoJis: 272 JK3aMeH- | JK3aMeH- 3auer
IK3aMeH/3a4yeT 1/36 1/36
Bcero 2 cemectp | 3 cemectp | 4 cemectp
Bujibt yue6noi pabotsi 3au. en./ | 3au.en/ | 3au.en/ | 3au. em/
acTp.yac | acTp.yac | actp.yac | acTp.uyac
Oomas TPYA0EMKOCTH
AMCHMILIMHBI 10 Y4eGHOMY 11297 4/108 5/135 2/54
MJIAHY
Konrakrnast paGora (KP): 4.45/120 | 1,33/36 2,22/60 0,89/24
Jlexuun (JIex) 1,78/48 0,445/12 0,89/24 0,445/12
Jlabopatopusie ansitus (J1ab) 0,89/24 | 0,445/12 | 0,445/12 0/0
[IpakTideckue 3aHATHS 1.78/48 0.445/12 0.89/24 0,445/12
(H3) b 9 b
CamocTosiTesibHAsE padoTa
(CP): 4,56/123 1,67/45 1.78/48 1.11/30
Bua xouTtpoJis: 2/54 JK3aMeH- | JK3aMeH- 3auer
IK3aMeH/3a4yeT 1/27 1/27

AHHOTAIUA Y4eOHOM MPOrpaMMBbl 1M CHUILIMHBI
«O0mas u Heoprannyeckasi xumus» (b1.b.7)

1 Heas pucuMmiInHbl — GOPMUPOBAHUE Y CTYICHTOB IEJIOCTHOTO €CTECTBEHHOHAYYHOTO
MHUpPOBO33peHus. Onupasch Ha TOJYyYCHHBIC B CPEIHEH IIKOJE XUMHUYCCKHE 3HAHHS, IMporpamMma
IpeycMaTpuBaeT AalibHEHIIIee yriyOJIeHre COBPEMEHHBIX MTPEICTABICHUI B 00JIACTH XUMUH.

2 B pe3yabrare H3y4YeHHs JUCHHIUIMHBI O0y4YawIIUiicA 1O TporpaMmme
0akajlaBpuaTa 10JIKeH:

Obnadams CIENyIOUTUMHA KOMIIETEHITUSIMU

— CIIOCOOHOCTBIO HCIOJbL30BAaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHbIX JHUCHUILIIMH B

Mpo(ecCHOHAIIbHON  JIESATENIbHOCTH, HIPUMEHSTh METOJAbl MaTEeMaTHMYeCcKOro aHajuu3a |
MOJENIUPOBAHUS, TEOPETUUECKOTO U dKCcIIepuMeHTanbHOro uccnenosanus (OI1K-2).
3uamo:

— 3JICKTPOHHOE CTPOCHUE aTOMOB U MOJICKYIT;
— OCHOBBI TCOpHU XUMHUYECKOH CBS3H B COCIUHCHUAX PA3HBIX TUIIOB, CTPOCHHE BCIICCTBA B
KOH/ICHCHPOBAHHOM COCTOSTHHH;
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— OCHOBHBIE 3aKOHOMEpPHOCTH MPOTEKAHHUsSI XUMHUYECKHX IIPOLIECCOB U XapaKTEPUCTUKHU
PABHOBECHOTO COCTOSIHUS,
— METO/Ibl ONIMCAHUS XUMHYECKUX PABHOBECHI B pacTBOpax EKTPOJINUTOB,
— CTpPOEHUE U CBOMCTBA KOOPJAMHALMOHHBIX COCUHEHUN.
Ymemo:

— BBINOJHATH OCHOBHBIE XMUMHUYECKHE OIEpalllH, OIPEAeNATh TEPMOJANHAMHYECKUE
XApaKTEPUCTUKN XUMUYECKUX PEAKINN U PAaBHOBECHBIE KOHLIEHTPALlUU BELIECTB;

— HCIMOJIb30BaTh OCHOBHBIE XMMUYECKHE 3aKOHBI, TEPMOJAVMHAMUYECKUE CIIPABOYHBIE JaHHBIE
Ui pellieHus npodeccuoHallbHbIX 3aa4;

— MPOTHO3UPOBATH BIMSHHUE PA3IUYHbIX ()aKTOPOB HA PABHOBECHE B XMMHUECKUX PEAKLUAX;

Braoemy:

— TEOPETUYECKHMH METOJAMH OIIMCAaHUSI CBOMCTB IPOCTBIX M CIIOKHBIX BEIIECTB HA OCHOBE
JIEKTPOHHOTO CTPOCHMSI MX aTOMOB H TIOJIOKEHHSI B TNEPHOJUYECKONM CHCTEME XMMHUYECKUX
JJIEMEHTOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

CrpoeHue aTOMOB U MEPUOIUYECKUIN 3aKOH.
BonHoBble cBoiicTBa MarepuasibHbIX 00bEKTOB. CoBpeMeHHas (OpMyJIHpPOBKa IMEPHOIUYECKOIO
3akoHa. [leproauyeckas cucrtema M €€ CBSI3b CO CTPOCHHEM aTOMOB. 3aIlOJIHEHUE 3JIEKTPOHHBIX
CIOE€B M 000JIOYEK aTOMOB B mepuoamveckoi cucreme sneMmentoB .M. MengeneeBa. CreneHu
OKHCJICHUSA. BakHellme OKHCIWUTENIM W BOCCTAaHOBUTENW. BakHelmme cxembl MpeBpalleHus
BEILIECTB B OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.

XHUMUYECKas CBSI3b U CTPOEHUE MOJIEKYII.
KoBaneHntHasi cBsi3b, OCHOBHBIE TOJIOKEHHUS METOJIa BAJEHTHBIX CBs3eil. PaccmoTpeHue cxem
MEepEeKPbIBaHUsl aTOMHBIX OopOHUTaiiel mpu oOpa3oBaHUM CBs3el B MoJiekynax. OOiue cBeIeHUs o
KOMIUIEKCHBIX ~COCIMHEHMSX, HUX CTpOCHHE. MeXMOoNIeKylnsipHass M BHYTPUMOJEKYJISIPHAS
BOJIOPOJHAs CBs3b. MIOHHAsA CBA3b KAaK IPEAEIbHBIN CIIy4ail KOBAJIEHTHOM CBS3H.

DHepreTuka peakuil 1 XMuMU4YECKOE paBHOBECHE.
[lonsiTHE 0 XUMHYECKOW TEpMOAMHAMMKE, TEpPMOJUHAMHYECKHE (YHKIMU  COCTOSIHHS
(xapaktepuctuueckue GyHkiun). XUMU4YecKoe paBHOBecHe. VICTUHHOE U KaXyllleecs paBHOBECHS.
KoHcTanTa XMMHUYECKOrO0 paBHOBECHSL.

PaBHOBecus B pacTBOpax
[Ipouecchl, compoBosxaarone 00Opa3oBaHUE KUIKUX HCTUHHBIX PAacTBOPOB HEAIEKTPOJIUTOB M
AJIEKTPOJIUTOB. ACCOLIMUPOBAHHBIE U HEACCOLIMMPOBAHHBIE AIEKTPOJIUTHL. CTENeHb AUCCOLUALIH.
Koncranta guccommanuu. PaBHOBecme B cHCTEME, COCTOAIIEH M3 HACBIIEHHOTO pacTBOpa
MaJIOPACTBOPUMOIO IEKTPOJUTA M €ro KpPUCTALIOB. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX
coennHeHU. PaBHOBECHE uccOonManuy BOJIbI, HOHHOE IIPOU3BEACHUE BOJIBI M €r0 3aBUCUMOCTb OT
temmneparypsl. [lkama pH. ['maponus conen.

4 O0beM yueOHOM TMCHUILTHHBI

. 1 cemectp
Brwt yaebnoi pabotst B 3au. en. B akan. gacax

OO0 ast TPYA0eMKOCTh AUCHHILIHHbI 4 144
o y4eGHOMY ILIaHy
KonrTakTHas padora (KP): 1,78 64
Jlexmmm (JIek) 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32
Jlaboparopusie padots! (JIP)
CamocrositeabHas padora (CP) 1,22 44
CamocTosATenbHOE N3YUYCHHE 122 44
pa3JEIOB JUCIUILIAHBI ’

Bua KoHTpoOJIS: IK3aMeH 1 36
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Bunpl yueOHOM pabOThI I cemectp
AR YA P B 3au. en. B acTtponom. gacax

OO0 ast TPYA0eMKOCTh AHUCIHILIHHbI 4 108
o y4eGHOMY IJIaHy
KonrTakTHas padora (KP): 1,78 48
Jlexuyu (JIex) 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24
Jlaboparopusie padots! (JIP)
CamocrositeabHas padora (CP) 1,22 33
CamocTosATenbHOE N3YUYCHHE 122 33
pa3JeNOB JUCIUIIIAHBI ’

Bujx KoHTpoOJIS: IK3aMeH 1 27

AHHOTaNUsA Y4eOHOM MPOrpaMMbl JMCUHUILINHBI
«Audopmanuonubie Texnoaornmw» (b1.6.8)

1 Heap aucuumiauHbl — (GOPMUPOBAHME CUCTEMATU3MPOBAHHBIX 3HAHUN B oOnacTu
COBPEMEHHBIX UH(OPMALIMOHHBIX TEXHOJIOTUI.

2 B pe3yabrare H3yYeHHMs [MCHMIUIMHBI o0yvyawuuiici N0 nporpamme
O0axajiaBpuaTa J10JI7KeH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— TMOHMMAaHWEM COIMAIIbHON 3HAYMMOCTH CBOEH Oymymielt mpodeccuu, o0naianue BBICOKON
MOTHBAIMEH K BBINOJHEHUIO MpodeccronanbHol nestenbHocTu (OK-4)

— BJAQJCHMEM UIMPOKON oOmeld noAroToBkoi (0a30BbIMM 3HAHUAMM) JJIS  PELICHUS
MIPaKTUYECKUX 3a7a4 B 00J1aCTH HHPOPMAMOHHBIX cucTteM U TexHosorui (OI1K-1);

— CIIOCOOHOCTBIO  HCIOJIb30BATh COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJOTMU  IIOMCKA
nHpopMalUy Ui PEUIeHHs MOCTaBJIECHHOMN 3a/ayM, KPUTUYECKOrO aHaiu3a 3ToW MHbopManuu u
000CHOBaHMSI IPUHATHIX UJeH 1 moaxo10B K pemeHuto (OIIK-5);

— CIIOCOOHOCTHIO BBIOMpATh M OLEHUBATh CIOCOO peanu3aluud MHPOPMAIMOHHBIX CHCTEM U
YCTPOICTB (IIpOTrpaMMHO-, allllapaTHO- WIHM MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIlIeHUs TOCTABIEHHOM
3amauu (OI1K-6).

3nams:

— CuHTakcuC f3blKa TPOrPpaMMHPOBAHHUS  BBICOKOTO  YPOBHS; OCHOBHBIE  IPUEMBI
IPOrpaMMHUPOBAHMUSL.

Ymemo:

— CTpyKTYpHpOBaTh KOJ MPOrpaMMbl; OCYIIECTBIIATh OOMEH JTaHHBIMU MEXKIY [IPOrpaMMOn U
(daiinamu; paboTarh C Pa3IUYHBIMH THUIIAMHU JAHHBIX; WCIIOJIB30BaTh OMOIHMOTEUHBIE (DYHKIINH;
MIPOU3BOIUTH OTJIAAKY IPOrPAMMBI U [TEPEXBAT OLIMOOK.

Braoemy:

— 0a30BbIMH NIpUEMAMH OTIAJIKU U TPACCUPOBKHU MPOTrpamMM B Cpelie pa3pabOoTKH.

— HaBbIKAMHM NPOrpaMMHUPOBAHMS TPUKIAJAHBIX 3aJa4 00pabOTKM pa3IUYHbIX BHJIOB
nH(pOpMaILIUU Ha S3bIKE BBICOKOTO YPOBHSI.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beenenue.

Hemu w 3amaum kypca. Crpykrypa wuznaraemoro wMarepuaia. OCHOBHBIE TOHSATHS,
onpezeneHus, TepMHHOIOrus. OCOOEHHOCTH JIMIIEH3UPOBAHUS MCIOJIb3yEMOTO IMPOTrPaMMHOIO
obecrieyeHusl.

Mooy 1.

Cpenpl mporpammupoBanusi. [IpuHUMIBI OTiIagKku Kojaa mporpammbl. CHHTaKCHC s3bIKa
nporpamMmmupoBanus. CipaBouHas cucreMa. bazoBbie TuIbl JaHHBIX. OCHOBBI paObOThI C YUCIOBBIMU
U CTPOKOBBIMM TUIIAMU JaHHbIX. DOpMaTHpOBaHUE CTPOK.
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Mooy 2.

Crpykrypa konaa mporpaMMmbl. BcTpoennsie omeparopsl u ¢yHkiuu. Ilonab3oBaTenbekue
(GYHKIMHM 1 OCHOBBI (DYHKIIMOHAJIBHOTO NporpammupoBanus. @aitnsl. [lepexsar ommooK.

4 O0beM yueOHOM M CHUILTHHBI

O6bem
Bujibl yue6HON paboThI B 3auéTHbIX B akagemuueckux
eIMHUIIAX qacax

OO0mas TpyA0eMKOCTh 1M CHHUIIJIMHbI 3 108
10 y4e0HOMY ILIAHY

KonrTaktHas pa6ora (KP): 1,33 48
Jlexmm (JIek.) 0,44 16
[TpakTueckue 3anstus (113) — —
Jlaboparopus (J1a6.) 0,89 32
CamocrositesbHasi padora (CP): 1,67 60

Bua konTpossi:  3ader ¢ oumeHKOi
O6bem
Buzter yaeOHOi paboTsl B 3auéTHbIX B actponom. vacax
eIMHUIIAX

OO01mas TpyA0eMKOCTb 1M CHMIIJIMHbI 3 81
10 y4e0HOMY ILIAHY

KonTaktHas padora (KP): 1,33 36
Jlexmmm (JIek.) 0,44 12
[TpakTnueckue 3anstus (113) — —
Jlaboparopus (J1a6.) 0,89 24
CamocrositesbHast padora (CP): 1,67 45

Bua konTpoasi:  3ader ¢ oueHKOI

AHHOTaNUA Y4eOHOM NMPOrpaMMsbl IMCUHILINHBI
«IIporpaMmMupoBaHue HA HU3KOYPOBHEBBIX f3bIKax» (b1.5.9)
1 eap IMCUMIVIMHBI — W3Y4YEHUE TEXHOJOTHM NPOrPaMMHPOBAHMS HA SI3bIKAX HU3KOTO
YPOBHS ¥ 3HAKOMCTBO C OCHOBAMH CHCTEMHOI'O IIPOTPAMMHUPOBAHUS. .
2 B pesyabrare u3yYeHHMs [MCHMILUIMHBI oO0y4Yalluiicd 10 Mporpamme
0akaJlaBpHATAa J10JIKEH:
Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

— CIOCOOHOCTh  MHCTAJUIMPOBaTh IpOrpaMMHOE U anmapaTtHoe oOecreyeHue  Jyis
nH(OpPMaLMOHHBIX U aBTOMaTH3UpoBaHHbIX cucteM (OIIK-1);

— CIOCOOHOCTh BbIOMpaTh U OIIEHMBATh CIOCOO peanu3alui HUH(MOPMAILMOHHBIX CHCTEM U
YCTPOICTB (IIpOTrpaMMHO-, allapaTHO- WIM MPOTrPaMMHO-aNapaTHO-) AJIsl PEIIeHUs TOCTABJIEHHOM
3amaun (OI1K-6);

3nams:

— METOJOJIOTMH pa3pabOTKUM CHCTEMHBIX TNPUIIOKEHUHN, apXUTEKTypy KOMIbIOTEpa U

OIEPAlMOHHOM CHCTEMBI
Ymemo:
— co3gaBaTh M MOAU(DUIMPOBATH MPOTrpaMMbl Ha $3bIKAX HHU3KOTO YPOBHS, HCCIIEI0BATh
IIPOTPaMMHBIN KO
Braoemy:
— HaBbIKaMU IIPOrPaMMHUPOBAHUS Ha S3bIKE acceMOiep
3 Kparkoe coaepxxanue TUCUUIIMHBI
Mooy 1. «Apxumexmypa npoyeccopay
1.1. Apudmernyeckue peructpbl. Peructp d¢maros. VYkazarenr komani. CerMeHTHBIC
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peructpsel. Pesxxumebl aapecamumu.
1.2. 32 u 64 pa3psHbie IPOLIECCOPHI

1.2. HUcnonws3zoBanme otrnamuuka OllyDbg HWcenons3oBanue

PEIaKTOPEI.
Mooyns 2. «A3vika Accembnepy

mu3zaccembnepa, HEX

2.1. Ocobennoctu si3pika AccemOnep. Komannel. IlceBmoomepatopel. Metku. Ilpomecc
KOMITHJIAIIMHY, KOMIIOHOBKH, OTJIaAKH. Ha3nauenue s3p1ka acceM6nep B COBPEMCHHBIX YCJIIOBUAX

2.2. «CtpyKTypa nporpamMmsl Ha si3bike AccemOiaep»

MOHCJ’H/I mamMsaTH. CerMeHThI KOJa, 1aHHBIX, CTCKA. JII/IH&MI/I‘ICCK&SI I1aMATh.

2.3. «ApudmeTndeckue u JOTUYECKUE OTepaIium

basosslie oneparuu. [ToburoBsie onepanuu. Oneparuu ¢ nepeHocom. Oneparop cpaBHEHUS.

2.4. «llepenaua yrpaBieHUs B IPOTPAMME)

besycnoBubiii epexo. Onepatops! yCiaoBHOTO nepexoa. [lukibel. Bei3oBel moamporpaMm.

[IpepsiBanus
2.5. MHOTOMOy/IbHBIE PHUIIOKEHUS
Mooynv 3. «Hnmepghetic API»

3.1. Beossl ¢yHknuil. Cornamenus o nepenayn napamerpoB. Habopsr ¢yHkius win32

Api. 3.2. Pazpabotka dll-6ubnuoTex.

3.3. OKOHHbIE NPUIIOKEHHS, 3ar0JI0BOYHbIE (PAaiiiIbl U 1aOIOHbI

4 O0beM yueOHOM TMCUUILTHHBI

Bupr yue6HO# paboThI BGZ:;TII:;;X B akazen.
qacax
OO0uiasi TPy10€eMKOCTh JUCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 144
KonrTaktHas padora (KP): 1,7 64
Jlexm (JIek) 0,88 32
Jlaboparopabie paboOThI 0,88 32
CamocrositesbHas padora (CP): 2,2 80
CaMOoCTOsATETFHOE N3YUCHUE Pa3IeTIOB 2,2 80
Buja xoHTpoOJIA: 3a4eT
Bunel yue6HOM paboThI Be;:{elz{;x B actporiom.
Jacax
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4€0HOMY IJIAHY 4 108
KonrTaktHas padora (KP): 1,7 48
Jlexm (JIek) 0,88 24
JlaGoparopabie pabOThI 0,88 24
CamocrositesbHast padora (CP): 2,2 60
CaMocCTOsATETFHOE U3YUCHUE PA3ICTIOB 2,2 60
Buja koHTpOJIA: 3a4eT
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AHHOTaNUA Y4eOHOH NMPOrpaMMsbl M CUHILINHBI
«ba3sl nanubix» (b1.6.10)

1 Heab AMCHMILVIMHBI — TEOPETUYECKAs U IPaKTHUECKas MOAr0TOBKA CTY/IEHTOB B 00yacTu
TEXHOJIOTUU 0a3 AaHHBIX. 3a/layll U3YYEHUS TUCIUIUIMHBI CBOJAUTCSA K OBJIAJICHUIO TEXHOJIOTHSIMU
XpaHEeHUs, 10CTyNa U MaHUITYJIUPOBAHUS JaHHBIMU B MHPOPMAIIMOHHBIX CUCTEMAX.

2 B pesyabrare M3yYeHHMs [MCHMIUIMHBI O0y4YawuIuiicd 10 Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

— TMOHMMAaHUEM COIMAJIIbHOW 3HAYMMOCTH CBOEH Oymymielt mpodeccuu, o0naianue BBICOKON
MOTHBAIMEN K BBINOJIHEHHUIO NpodeccroHanbHOM nestenbHocTu (OK-4);

— BJAQJCHMEM UIMPOKON oOmeld noAroToBkoi (0a30BbIMU 3HAHMUSIMHM) JJI  PELICHHS
MIPaKTUYECKUX 3a7a4 B 00J1aCTH HHPOPMALMOHHBIX cucteM U TexHosorui (OI1K-1);

— [OHMMaHWEM CYIIHOCTM W 3HaueHuss HHpOpMalMu B PA3BUTHH COBPEMEHHOTO
MH(OPMALIMOHHOTO O0OIeCTBa, COOJIIOJIEHUE OCHOBHBIX TpeOOBaHUM K HHPOPMALIMOHHON
0€30MacHOCTH, B TOM UHKCII€ 3aluTe rocyaapcTBenHol tainel (OI1K-4);

— CIIOCOOHOCTBIO  HCIOJIb30BATh COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJOTHMU  IIOMCKa
nH(popMalUy Ui PEUIeHHs MOCTABJIEHHON 3a/layM, KPUTUYECKOrO aHaiu3a 3ToW MHbopManuu U
000CHOBaHMSI IPUHATHIX Ul 1 Moaxo10B K pemenuto (OIIK-5);

3nams:

— OCHOBHBbIE TOJIO’KEHUS TeOPUH 0a3 JTaHHBIX, XPAHWIHIL JAHHBIX;

— KOHLENTYaJbHbIE, JOrMUECKUEe U (PU3NYECKUE MOJIEIH TaHHBIX;

Ymemo:

— pazpabaTeiBaTh  HMH(OPMALMOHHO-JIOTMYECKYIO,  (YHKIUMOHAIBHYIO U  OOBEKTHO-
OPUEHTUPOBAHHYIO MOJENU HHPOPMAIMOHHON CHCTEMBI, MOJEIU JaHHBIX HH(POPMAIUOHHBIX
CHUCTEM;

— C€O03[aBaTh U MPUMEHATH 0a3bl JaHHBIX Ui ONIEPUPOBAHUS JAaHHBIMU MPEIMETHON 001acTu;

Braoemy:

— METOJaMHU U CPEJCTBAMU NPECTABJICHUS JAHHBIX [IPEIMETHOM 001acTH B 0a3ax JaHHBIX,

— sA3bIKaMH YIPaBJIEHUS JaHHBIMU.

3 Kparkoe coaepxanue TUCUMIIIIMHBI

Benenue. OcHoBHbIe onpezeneHus. banku u 6a3pl TaHHBIX: KJIaccUpUKaLus, apXUTEKTypa,
COCTaB.

WNudopmanus, nannsie ¥ 3HaHusa. CucreMbl 00pabOTKU JaHHBIX. TpaaunuoHHble (ailaoBbie
cucrembl. baza nanuwix(b/l) u cucrema ynpasienus 6azamu naHHbiXx (CYBJ). @ynximuu CYB/I.
banku panneix(bu/l). Knaccupukammss u cocraB bu/l. TpexypoBHeBas apxutektypa bu/l.
TpeOoBanus k 6aHKaM JaHHBIX U TIOKa3aTesln 3 (HEeKTUBHOCTH.

Mooynv 1. Moodenu dannvix u npoekmuposanue 6a3 OaHHbLX

1.1 Monenu nanHbIX. OOBEKTHBIE MOJEIW JAHHBIX: MOJIENb THUIA «CYIIHOCTh — CBSI3bY,
CeMaHTHuYecKas MoJiejb, (PyHKIIMOHAIbHAS MOJIENb, 00BEKTHO-OPUEHTHPOBAaHHAs MOJeNnb. Moenu
Ha OCHOBE 3aIlMCeil: ceTeBasl U UepapXuyeckass MOJAEIU JIaHHBIX, PEJSIIMOHHAS MOJIENb JaHHBIX.
KonuenryansHoe MmoaenupoBanue. dusnueckue MoAEIU JaHHBIX.

1.2 PemsiimonHass mojenb AaHHBIX. OCHOBBI peSIIMOHHON anreOpel. PemnsimonHOE
ucuucnenue. Mcuucnenue otHouieHuil. OCHOBHBIE ONEpaLlUU HaJ OTHOUIEHUSIMHU: O0ObEeIUHEHUE,
Pa3HOCTb, IEKapTOBO MPOU3BEICHUE, IIPOCKIUS U CEIEKIIUS.

1.3 Merononoru MNpPOEKTHUPOBAHUS pEISIMMOHHBIX 0a3 gaHHbIX. [IpoekrupoBanue
CTPYKTYpHhl 6a3 naHHbIX. [logxoapl «0oT nmpeameTHON o0nacTu» U «oT 3ampoca». MHdomoruyeckoe
MozenupoBanue. Jlaranoruueckast MoJesb 0a3bl JaHHbIX. Onpenenenrne cocraBa MHPOPMaMOHHON
6a3er 1 BeIOOp CYBJl. Hopmammsamus oTHomeHuid. DyHKIMOHAIbHAS 3aBUCUMOCTH JAHHBIX.
AnoManuu Moau(pUKAIMK JaHHBIX. Jlekommo3uius oTHomenuid. Hopmanbabie Gopmbl.

1.4 dusnueckas opranu3anys JaHHbIX. DaloBble CTPYKTYpHI U1 XpaHEHUs! HHPOpMaIIU
B 0Oa3ax maHHbIX. WHaekcHble Qaitnbl. MHBepTUpoBaHHble cnucku. becdaiinoBas opranuzanus
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XpaHEHUs JaHHBIX. DKCTEHTbl U CTpaHULbl. butoBble cTpanuibl. CTPyKTypa XpaHEHUs JaHHBIX B
CYB/.

Mooy 2. YVnpasnenue oaHubiMu 6 6A3aX OAHHBIX

2.1 SI3bIkM ynpaBieHUsl JaHHBIMU. BBelleHue B S3bIK CTPYKTYpUPOBaHHBIX 3apocoB (SQL —
Structured Query Language). Hasnauenue, ucropuss u crangaptel s3eika SQL. 3ammcs SQL-
oneparopoB. OcHoBHbIe KoHuenuuu auHamuyeckoro SQL. Brempenume SQL-omepatopoB B
MIPUKIJIAIHBIE IPOTPaMMBbI.

2.2 S3bIk ompeneneHusi NaHHBIX. MneHTudukarops! s3bika. Tumbl gaHHbIX. OnepaTopbl

SI3bIKa

2.3 SI3bIK MAHUITYIUPOBAHUS JAHHBIMU

OcHoBHble onepaTopsl s3bika. [Ipocteie 3anpocsl. CopTHpoBKa pe3ynbTaToB. Beruncisembie
¢byukuun.  I'pynnupoBanue — pesynbraroB.  Ilomzampocsl.  MHororabmuyHble  3alpoCHI.
KomOunmpoBanue pesynapTupyrommx Taodnui. HW3meHeHue comepkumoro 0a3bl  JaHHBIX.
[IpencraBnenusi.

2.4 AnmunucTtpupoBaHue 0a3 naHHbIX. llpernocraBieHue NPUBMIIETUH I0JIb30BATENSAM.
ObecnieueHne MEIOCTHOCTH JaHHBIX. OOs3arenbHble AaHHbIe. OrpaHUYEeHHS IS JOMEHOB.
LenoctHocth cymiHocTel. CcbliouHas 1ENOCTHOCTh. Mcnonb3oBanue TpaH3akuuid. Tpurrepsl u
XpaHUMBIE MTPOLIETYPHI.

Mooynv 3. Cospemennble mexHoi02uu XparHenus u 00pabomku OaHHbIX

3.1 TexHOnOrMM aHAIUTUYECKON OOpabOTKM M XpaHWIML] JaHHBIX. AHaJIUTHYECKas

o0paboTka JaHHBIX. ApPXUTEKTypa, TEXHOJOTMM U HHCTPYMEHTbl XPAHWUJIUIL JaHHBIX.
Muoromepnas OLAP-texHonorus. BUTpuHbI JaHHBIX.
3.2. TenpeHuuu pa3BuTus TexHoJorun 0a3 naHHbIX. [locTpensunonHble  0a3bl

naHubeIX.0030p coBpemennbix CYBJI. Pacnpenenennsie, 0OBEKTHBIE, OOBEKTHO-PEIISIIMOHHBIC
CYB/Jl. ®yukuun u apxutekrypa pacnpeaeneHHbix CYBJl. OcHOBHbIE KOHIENIIUUA OOBEKTHO-
OPHEHTHUPOBAHHOTO MOAXO0/A.

4 O0beM yueOHOM TMCHUUTITHHBI

B 3ageTHBIX B akagem.
Bunel yue6HOM paboThI eAMHULAX yacax

OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 4 144

KonrTakTHas padora (KP): 1,78 64
Jlexm (JIek) 0,89 32
JlaGoparopabie pabOThI 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMOCTOSATETHFHO U3YUYCHUE PA3/ICTI0OB JUCITUTUIHHBI 2,22 80

Buja KOHTPOJISA: 3a4€T C OLEHKOMH - -

B 3auernbix | B actpoHOM.
Bunel yue6HOM paboTh €AMHULAX yacax
OO0uiasi TPy10€eMKOCTh AUCIHUIIJIMHBI 110 Y4eO0HOMY IUIAHY 4 144
KonTakTHas padora (KP): 1,78 64
Jlexmm (JIex) 0,89 32
JlaGoparopabie pabOThI 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMOCTOATETHFHO U3YUYCHUE PA3/ICTIOB JUCITUTUTHHBI 2,22 80

Buja KOHTPOJISA: 324€T C OLEHKOMH

AHHOTAIUA Y4eOHOM MPOrpaMMBbl 1M CIUILJIMHBI
«TexnoJsiornu o0padorku nupopmanumn» (b1.6.11)

1 Heasb aucuunIuHbI — 6a30Basi TEOpPETUUECKAsi U MPaKTUYECKasi OATOTOBKA CTYAEHTOB K
paboTe ¢ TEKCTOBOM, YUCIIOBOM U MyJIbTUMEAUNHON HH(POpMaLUEi.
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2 B pesyabrare u3yYeHHMs [MCHMILUIMHBI oO0y4Yawluiicd 10 Mporpamme
O0axajiaBpuaTa J10JI7KeH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— BJAQJCHMEM UIIMPOKON oOmeld noAroToBkoi (0a30BbIMM 3HAHUSIMH) IS PELICHUS
MPaKTUYECKUX 3a7[a4 B 00J1aCTH HHPOPMAIMOHHBIX cucTteM U TexHosorui (OI1K-1).

3nams:

— OCHOBHBIE BHJbl U TMpolexypbl OOpaOOTKM YHCIOBOM, TEKCTOBOM U rpaduueckoi
uHpopmanuy, popmaThl MpeacTaBiIeHHs 3TOW MHPopMauuu. Moaenu U METo/bl pelleHus 3ajad
00paboTku nHpopmaluu (TeHepaus 0TYETOB, aHATU3 JIAHHBIX, 00pa00TKa N300paKEHUH U T.I1.);

Ymemo:

— OCYIIECTBJIATh MaTEeMaTHYECKyl0 U MH(OPMALMOHHYIO IOCTAHOBKY 3ajJay 1o o0paboTke
nH(pOpMalLUY, UCTIOIH30BaTh TUIIOBbIE AJITOPUTMBI U IPUEMBI 00pabOTKK MHGOpPMaLUK;

Braoemy:

— HHCTPYMEHTAJIBbHBIMU CPEICTBAMU M TEXHOJIOTHSIMM aHaliu3a U 00pabOTKHU HHpOpMALUU
pa3IUyYHBIX TUTIOB B pefakTope MS Word, anektponnsix Tadnuax MS Excel, n ux ananorax.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI

Beenenue.

Hemu wu 3amaum kypca. Crpykrypa wuzmaraemMoro wmartepuania. OCHOBHBIE TIOHSTHS,
onpezeneHusi, TepMHHONOrus. OCOOEHHOCTH JIMIIEH3UPOBAHUS MCIIOIb3yEMOTO IMPOTrPaMMHOIO
obecrieyeHusl.

Mooy 1.

OO6paboTka yucioBOM HHGOPMALMKU C HCHOJB30BAHUEM HHCTPYMEHTOB 3JIEKTPOHHBIX
tabiu MS Excel. [Ipaktuueckoe ucnosib3oBanue GopMys U IOCTPOCHUE TUarpaMM IpU peLeHun
TUIOBBIX 3aj]auy BBIYUCIUTENILHON MaTeMaTUKH (pelleHuEe HEIMHEHHBIX YpaBHEHHi, YUCIEHHOE
UHTErpupoBanue u auddepeHupoBanme, 0O JHOMEpHasi ONTUMU3ALNS U T.I1.)

Mooy 2.

ABromaTu3zaiusi paboThl C TEKCTOBBIMU JIOKYMEHTAMU C HMCIOJIb30BAHUEM BO3MOKHOCTBIO
penaktopa MS Word. Brimodaer B cebsi paboTy C TMEpeKpECTHBIMU CCHUIKAMHU, CHOCKaMHU,
OTJIaBJICHUEM, aBTOMATUYECKOM HymMepalueil puCyHKOB, TaOJIUIl U IPOUYMX 3JIEMEHTOB JIOKYMEHTA.

Mooy 3.

OOmue mNOHATHS O pacTpoBOM M BEKTOpHOW rpaduke. PopmaTsl U OCOOEHHOCTH
npeactaBieHus: Tpaduueckoit wmHbopmanuu. WMx gocromHcTBa W Hemoctarku. [Ipumepbr
HCIO0JIb30BaHUs TpaduyecKUX penakTopoB s 0a30BbIX 3ajauy peJaKkTUPOBAHUS TpadUyecKuX
JOKYMEHTOB.

4 O0beM yueOHOM TMCUUITHHBI

O6bem
Bujibl yueOHON paboThI B 3auérnpix | B akagemuueckux
SIMHUTIAX qacax

OO0uiasi TPy10€eMKOCTh AUCHUIIIMHBI 110 Y4e0HOMY ILUIaHY 3 108
KonTaktHas padora (KP): 1,33 48
Jlexmmm (JIek.) 0,44 16
Jlaboparopus (J1a6.) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
PacuérHo-rpaduyeckue paboTbl — —
[ToaroroBka K 1abopaTOpHBIM paboTam 1,0 36
CamMocTosATEeTbHOE N3YUYCHHE Pa3IeIOB Kypca 0,67 24

Buja konTpoJsi:  3auer
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O6bem
Buzel yuebHoO# paboTel B 3auéTtHbIX B actponom.
SIMHATIAX Jacax

OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY TUIAHY 3 81
KonTaktHas padora (KP): 1,33 36
Jlexmm (JIek.) 0,44 12
Jlaboparopus (J1a6.) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
Pacuérno-rpaduyeckue paboTbl — —
[ToaroroBka K 1abopaTOpHBIM paboTam 1,0 27
CamocTosATenbHOE N3YUYCHHE Pa3/IesioB Kypca 0,67 18

Buja koHTpoJsi: 3auer

AHHOTaNUA Y4eOHOH MPOrpaMMbl M CUHILINHBI
«TexnoJsiornu nporpammuposanus» (b1.b.12)

1 Heap aucuMIJIMHBI — W3Y4EHUs IUCLUIUIMHA sBIIAeTCs Oa30Bas TeopeTHuYecKas U
[IPaKTUYECKasl MOATrOTOBKA CTYAEHTOB K OOBEKTHO-OPUEHTHPOBAHHOMY IPOrPAMMUPOBAHMIO HA
s3pikax Visual Basic for Application (VBA) u ActionScript (Adobe Flash).

2 B pe3yabrare H3yYeHHs [MCHMIUVIMHBI O0y4yaluuiicsi N0 mNporpamme
O0axajiaBpuaTa J10JI/KeH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— BIAJCHMEM UIMPOKON oOmeld noAroToBko (0a30BbIMU 3HAHMSIMHM) JJI  pPELICHUS
MIPaKTUYECKUX 3a7[a4 B 00J1aCTH HHPOPMAMOHHBIX cucTteM U TexHosorui (OI1K-1);

— CIOCOOHOCTHIO BBIOMpATh U OIIEHHBATh CIOCOO peanu3anuy UHMOPMAIMOHHBIX CUCTEM U
YCTPOICTB (IIpOTrpaMMHO-, allapaTHO- WIH MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIlIeHUs TOCTABICHHOM
3amauu (OI1K-6).

3nams:

— CuHTaKcHC OOBEKTHO-OPUEHTUPOBAHHOTO $S3bIKAa MPOTrPaMMMPOBAHMS BBICOKOTO YpPOBHSI.
OcHoBHbIE TPUEMBI POTPAMMUPOBAHUS; PUHLIUIIBI CO3/IaHUS TOJIB30BATEIbCKOTO UHTEpdeiica u
paboThl ¢ dainamu.

Ymemo:

— CrpyKTypHpoBaTh KOJ IpPOrpaMMbl; CO3/1aBaTb U  KOHQUIYpUPOBATH  SJIEMEHTHI
[I0JIb30BATENbCKOTO  MHTep(delica MNPUIOKEHUH; OCYHIECTBIATh OOMEH JaHHBIMH MEXIY
IporpaMmMmoi u Qainamu.

Braoemy:

— HaBbIKAMU [POrPaMMHPOBAHMS TMPUKIAJHBIX 3aJa4 Ha $3bIKE BBICOKOTO YPOBHS H
AJIEMEHTOB YIPABJICHHUS [10JIb30BATENLCKOT0 HUHTEpQeiica.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Beenenue.

Hemu w 3amaum kypca. Crpykrypa wuznaraemoro wMarepuaiga. OCHOBHBIC TOHSTHS,
onpezeneHusi, TepMuHoiorus. OCOOEHHOCTH JIMIIEH3UPOBAHUS MCIOIb3yEMOTO IPOrpaMMHOI0
obecrieyeHusl.

Mooy 1.

Cpenpl mporpammupoBanusi. [IpuHUMIBI OTiIagku Kojaa mnporpammbl. CHHTaKCHC s3bIKa
[IpOrpaMMUpoBaHusl. TUIIBI JaHHBIX.

Mooy 2.

CrpykTypHbIe 351eMeHTHI TporpaMMbl. Daiinsl. [lepexsar ommbok.

Mooynw 3.

OOBEKTBI, WX CBOMCTBA, COOBITHS, METOJLI. THIIOBBIE DJIEMEHTHI II0JB30BATEIHLCKOIO
uHTepderica (KHOMKH, TEKCTOBBIE TOJIS, METKH, CHUCKA U T.1.). Co3maHue, WHULNMAIW3AIUSI U
KOH(UTYypHpOBaHUE 3JIEMEHTOB YIPaBICHUSI.
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4 O0beM yuyeOHOM TMCHUTITHHBI

O6bem
Buns! yaeOHOM paboThI B 3aueTHBIX B akameMudeckux
SIMHUTIAX qacax

OO0uiasi Tpy10€eMKOCTb AUCHUIIMHBI 110 Y4eOHOMY 6,0 216
IUIAHY
Koraktnas padora (KP): 2,67 96
Jlexuuu (JIek) 0,89 32
Jlaboparopusie padots! (JIP) 1,78 64
CamocrositesbHast padora (CP): 2,33 84
Jlpyrue BUibl cCaMOCTOSTENbHON pabOThI 1,8 66
KypcoBast pabora 0,5 18

Bujx KoHTpoOJIS: IK3aMeH 1 36

O6bem
Bunpl yue6HOM paboThI B 3a4eTHBIX B actponoM.
SIMHUTIAX qacax

OO0uiasi Tpy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY 6,0 162
IUIAHY
Koraktnas padora (KP): 2,67 72
Jlexuuu (Jlek) 0,89 24
Jlaboparopusie padoTs! (JIP) 1,78 48
CamocrositesbHas padora (CP): 2,33 63
Jlpyrue BUJibl CaMOCTOSTEIbHON PabOThI 1,8 49,5
KypcoBast pabora 0,5 13,5

Bujx KoHTpoOJIs: IK3aMeH 1 27

AHHOTAIUA Y4eOHOM MPOrpaMMbl 1M CIUILJIMHBI

«Teopust uHpopManmoHHbIX poueccoB U cucrem» (b1.5.13)
1 Heap aMcUMIJMHBI — OOy4YeHHE CTYJIEHTOB OCHOBHBIM MpHUHIMIAM U METoJaM
MOCTPOCHUSI MH(OPMALMOHHBIX CUCTEM, HEOOXOAMMBIX MpPHU CO3JaHHUH, HCCIEIOBAHUU CHCTEM
Pa3IMYHOMN IPUPOJIbI, B TOM YHUCIIE CIOKHBIX (PU3UKO-XUMUUYECKHX.

2 B pesyabrare M3yYeHUs1 AUCHUIUIMHBI O00y4Yalluiics 10 NporpaMmme
O0axajiaBpuaTa J0JI/KeH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU
— TMOHMMAaHWEM COIMAIIbHOW 3HAYMMOCTH CBOEH Oymymiedt mpodeccuu, o0iaiaHnue BBICOKON
MOTHBAIMEN K BBINOJIHEHHUIO NpodeccruoHanbHOM nestenbHocTu (OK-4);
— BJAQJCHMEM UIMPOKON oOmeld noAroToBkoi (0a30BBIMM 3HAHUAMM) JJIS  PELICHUS
MIPaKTUYECKUX 3a7[a4 B 00J1aCTH HHPOPMAMOHHBIX cucteM U TexHosorui (OI1K-1);
3nams:
— OCHOBHBIE TOJIO’KEHUSI TEOPUU UHPOPMALIMOHHBIX CHCTEM;
— CTPYKTYpY, COCTaB U CBOWCTBA MH()OPMALIMOHHBIX CUCTEM;
— METOo/Ibl aHaNIn3a UH(OPMALIMOHHBIX CUCTEM.
Ymemo:
— pazpabaThiBaTh HHPOPMAIIMOHHYIO CUCTEMY;
— uccienoBaTh MHGOPMALMOHHBIE CHUCTEMBbI, B TOM YHCIIE CJOXKHBIE (PU3NKO-XUMHUYECKHE
CUCTEMBI;
Braoemy:
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— METOJaMHU HcclieZIoBaHUsI HH(POPMALMOHHBIX, B TOM YHUCJIE TEPMOJAMHAMUYECKUM aHAIU30M
(mns uccnenoBaHUS JUCCUIATHBHBIX HMH(MOPMAIIMOHHBIX CTPYKTYp), KaueCTBEHHON Teopuei
OOBIKHOBEHHBIX AP PepeHInanbHbIX ypaBHEHUHN, OMPYpKaIMOHHBIM aHAJIU30M JUIS UCCIIEIOBAHUS
JUHAMHYECKUX CHUCTEM, TEOpUU JHWHAMUYECKOro xaoca (A7 HCCIeAOBAHMUS XaOTUYECKUX
MH(OPMALIMOHHBIX CUCTEM).

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beenenue

OcHoBHble 3amaun Teopun uHpopmanunoHHblx cucreM (MC). Kpartkas wucropuueckas
cupaBka. [Ipenmer u3zydenus nucuuruinabl. Cucrema, MOJCUCTEMA, DJIEMEHT; CTPYKTYpa U CBSI3b;
uepapxusi; OTKPBITbIE U 3aKPBIThIE CUCTEMbI; MOJIENIb CUCTEMbI; HHPOPMAIIMOHHBIE TUHAMUYECKHE
CUCTEMBI.

Mooy 1. Teopemuueckue ocHogwvl

Bunet  uapopmanmonnbix  cucteM.  CucTeMHBIM — aHanmm3.  JleTepMUHUpOBaHHBIC
nHpopmanroHHble cucTeMbl. CroxacTuueckue cuctembl. HHpopManuoHHbIE TUHAMUYECKHE
cucrembl. IlpuMepsl BO3HMKHOBEHMSI INPOCTPAHCTBEHHBIX, BPEMEHHBIX M IPOCTPAHCTBEHHO-
BPEMEHHBIX CTPYKTYp. ODHTPONHUS U XapaKTePUCTUKU HHPOPMALMOHHON SHTponuu. MeToibl
CUHEPreTUKH — KaK METOJbl MCCIEJI0BaHUS HEJIWHEWHBIX HHOOPMALMOHHBIX JUHAMUYECKUX
cucteM. TepMOJIMHAMUKa JUHEMHBIX U HEIMHEWHBIX CHUCTEM, KaK METOJ MCCIEJI0BAaHUS MPUYUH
BO3HUKHOBEHHUS MH()OPMALIMOHHBIX TUCCUIIATUBHBIX CTPYKTYD.

Annapar TepMoAuHaMHueckux (yHkumi JlsmyHoBa NS MCCIENOBAaHUSA — HOTEPU
YCTOWYMBOCTH CTallMOHAPHBIX COCTOSIHUI MH(MOPMALIMOHHBIX JAMHAMHUYECKUX CHUCTEM BOIM3U U
BJIaJI1 OT paBHOBecHs. OcUUIUIATOPHI B HHOPMALIMOHHBIX JUHAMUYECKUX CUCTEMaxX Ha MpUMepax
peakuuii benoycosa-)XXabotunckoro, bpurrca-Paymmepa.

Mooyne 2. Memoowt  uccnedosanuss — JUHEUHBLIX U HEIUHEUHbIX  OUHAMUYECKUX
UHDOPMAYUOHHBIX CUCEM HA OCHO8E KAYECMBEHHOU meopuu OUppepeHyuanbHulX ypagHeHul

[TonsTuss QazoBoro mnoprpera, HEMOABIKHON TOYKHM, (a3oBoMl TpaekTopuu. TuIlbl
HEMOJIBKHBIX TOYEK B OJIHOMEPHOM WU JIByMEpPHOM (a30BOM MPOCTPAHCTBE. YCTOWYUBOCTD
HEIMOJBMKHBIX To4deK. [lepBwlii Meron JldmyHoBa st ompeleneHuss THUIA HENOABM)KHOW TOYKH
nuHeitHoW cuctembl. Kitaccugukanus HENnoABIKHBIX TOYEK Ha IUIOcKocTH. OrmpeneneHue Tumna
HEMOJIBWKHBIX TOYEK JJIsi CUCTeM n-ro mnopsiaka. HeoOXonumMblil mpu3HaK acUMITOTHYECKOM
YCTOWYMBOCTH JIMHEHHBIX cucteM (kputepuit Paycca—I'ypsuma). [loHsitue KadyecTBeHHOMN
SKBUBAJIEHTHOCTH cucteM. I[IpoGieMbl wuccrnenoBaHMs HEIUHEHHBIX cHCTeM. TeopemMa o
nuHeapu3zanuu. Meroauka JMHeapu3auuu HeJlnHeWHbIX cucteM. IIpumep Ilyankape. Ilonsitue
npeAenbHoro nukia. Tumsl npenenpHbIX HUKIOB. Teopema I[lyankape. Meronuka ompeneneHus
MIPeIebHOTO 1K B MOJSPHBIX KoopAuHaTax. [loHsTHE CTPYKTYpHOU YCTOMUMBOCTH KOJIeOaHUM.
Konebanust B Moensix B3anMOAEHCTBHSI OMOJIOTHYECKUX BUIOB TI0 THITY ‘“XHUITHUK—KEpPTBa .

Mooynv 3. Memoowt ucciedoganusi HeMUHEUHbIX OUHAMUYECKUX UHDOPMAYUOHHBIX CUCTEMA
Ha ocHo8e OU)yprayuoHHo20 aHanu3a

[Tonstus 6udypkanuu, Touku Oudypkauuu. budypkanus tuna cemno—ysen. budypkanus
AungponoBa—Xomnda. Mogenr  "Oproccenmarop", Kak ~ NpUMEp  PEAKIIMOHHON  CXEMHI,
nemMoHcTpupytomiein Oudypkanuo AnnpoHoBa—Xormda. I[IpocTpaHcTBeHHass caMOOpraHU3AIUAL.
budypxaus poxxaeHus IBYMEPHOrO TOpa W3 NPEIENbHOrO LMKIA B TPEXMEPHOM (a30BOM
npoctpaHcTBe. Mertoapl HcciaenoBaHUS (U3MKO-XUMUYECKUX CHCTEM C [OHMKEHHEM UX
pa3MepHOCTHU: TapaMeTphl NOPsAIKa U MPUHIUI NOAUYMHEHUs; MeTo]l ceuenuit [lyankape.

Mooy 4. [Junamuueckuii xaoc

[Tonsarue ctpannoro arrpaktopa. CtpaHHusiid aTTpakTop JlopeHna (cueHnapuit oopa3oBaHus).
Konebanus B pexxuMe CTpaHHOTO aTTPAaKTOpa B PEAKTOpPE C PEUUKIOM B IPOLIECCE IMOIyYEHUs
¢docdophoit kucnotel. [lopsaok U Xxaoc B OJHOMEPHBIX O0TOOpaxeHUsX. JIMCKpeTHas MOJENb s
onucaHus nonynasuuu Oakrepuil. HemoaBkHbIE TOUKM OJTHOMEPHOTO OTOOpa)KEHUS U METOJIMKa
OmpeJiesieHusT UX YCTOWYMBOCTH. budypxanus ynsoeHus nepuona. Teopus yHHUBEpPCAIbHOCTU
Oeiirenbayma. Cuenapuii 00pa3oBaHHs CTPAHHOTO aTTpakTopa B mojaenu Péccrnepa. Anroputm
yIpaBIEHUS Xa0COM C 00paTHOM MPONOPLUUOHAIBHON CBSI3bI0. AJITOPUTM YIIPaBICHUS XaocoM 0e3
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obpatHO¥ mponopuroHanbHON CcBs3u. [lokaszarenu JlsmynoBa. BnusHue HeompenenéHHOCTH
HavyaJlbHBIX YCJIOBHI Ha MOBEJEHHE JUHAMHUYECKUX chcTeM. MeToauKa onpeeseHns oKazareinen
JlsnyHnoBa. Csi3b noka3zareneii JIsmyHoBa ¢ TUIIaMu aTTPAKTOPOB.

3aKiroueHue

Bo3MoxHOCTE HUCIIOJIBb30BaHUA TCOpHUH CHUCTEM B IIPAaKTUKE IIPOCKTUPOBAHUA
I/IH(bOpMaIII/IOHHBIX JANHAMHUYCCKUX CHCTEM. TGHILGHIII/II/I U TNCPCIICKTHUBBI pPa3BUTHUA TCOPHUU

MH(POPMAITMOHHBIX MPOIIECCOB U CUCTEM.
4 O0beM yueOHOM TMCHUILTHHBI

. B 3aueTHBIX B akanmem.
Bunel yue6HOM paboThI
SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY TUIAHY 5 180
KonTakTHas padora (KP): 1,8 64
Jlexmmm (JIex) 0,9 32
[TpaxTuueckue 3anstus (113) 0,45 16
Jlaboparopabie paboOThI 0,45 16
CamocrositesbHas padora (CP): 2,2 80
CaMOCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIINHBI 2,2 80
Buja KOHTpOJISA: IK3aMeH 1 36
Bib! yueGHOi paoTs! B 3agetnpix | B actpoHOM.
SIMHUTIAX Jacax
OO0u1asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 135
KonrTakTHas padora (KP): 1,8 48
Jlexmm (JIek) 0,9 24
[Tpaxtnueckue 3anstus (113) 0,45 12
Jlaboparopabie paboOThI 0,45 12
CamocrositesbHas padora (CP): 2,2 60
CaMOCTOATENbHOE N3YUYCHHUE PA3/IeTIOB TUCITUTIIIHBI 2,2 60
Buja KOHTpOJISA: IK3aMeH 1 27

AHHOTAIUA Y4eOHOM MPOrpaMMBbl 1M CIUILJIMHBI

«HHTesIeKTya/IbHBbIE cucTeMbI U TexHoaorun» (b1.5.14)

1 Heap AUCHMIUIMHBI — HU3YYUTh OCHOBHBIE METOJBI U TEXHOJIOIMH HCKYCCTBEHHOIO
MHTEJJIEKTa, alTOPUTMbl U NPUHIUINBI UX (YHKIMOHUPOBAHUS, IOJYYUTh NpPEICTaBIE€HHE OO0
MHTEJJIEKTYaJIbHBIX MPUHLUIAX U METoJaxX 0O0pabOTKM JaHHBIX, MPUMEHSEMBIX IpU pa3paboTke
MH(OPMALIMOHHBIX CUCTEM U TEXHOJIOTUH.

2 B pesyabrare H3y4YeHHA
O0axajiaBpuaTa J10JI/KeH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— BIAJCHME IIMPOKOM 0Omell mnoAroToBkoi (0a30BBIMM 3HAHUSIMHM) JJISl  PELICHUS
MIPaKTUYECKUX 3a7a4 B 00J1aCTH HHPOPMAMOHHBIX cucTteM U TexHosorui (OI1K-1);

— CIIOCOOHOCTH  KCIIOJIb30BaThb  COBPEMEHHBbIE  KOMIIBIOTEPHBIE  TEXHOJIOTUH  IOMCKa
uHpopMalUU Uil PEeUIeHUs MOCTaBJICHHOMN 3a/ayM, KPUTUUYECKOIO aHaiu3a 3TOW MHbopMaluu U
000CHOBaHMSI IPUHATHIX Ul 1 Moaxo10B K pewmeHuto (OIIK-5).

3nams:

— CTPYKTYpY, COCTaB, CBOMCTBA U METO/Ibl aHAIM3a UHTEJUIEKTYAJIbHBIX CUCTEM M TEXHOJIOTUH;

— TEPMHHOJIOTHIO U KJI1acCu(UKAIMIO METOJIOB U CUCTEM HCKYCCTBEHHOTO MHTEJUIEKTA;

Ymemo:

— MPUMEHSATh HMH(POPMAIMOHHBIE CHCTEMBI U
MHTEJJIEKTYaJIbHBIX HH(POPMALIMOHHBIX CUCTEM;

JAUCHHUIIIIMHBI Oﬁy‘laIOlllHﬁCH mo IporpamMmme

TEXHOJIOTUM IIpU  NPOEKTUPOBAHUU
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— OCYIIECTBJISITh MAaTEMaTHYECKYI0 M MH(POPMAIIMOHHYIO MOCTAHOBKY 3a7a4 Mo oOpaboTke
WH(pOpMAIIUK B UHTEIJIEKTYAIBHBIX HH()OPMAIIMOHHBIX CUCTEMAX;
— pemaTh MPUKIAIHBIC 33/1a41 WHTEIUICKTYaJIbHbBIX CHCTEM;
Braoemy:
— METOJIaMH U CPEACTBAMU IPEACTABJICHHS 3HAHUM W aHAJIW3a JAHHBIX B UHTEJUICKTYaJbHBIX
CUCTEMax M TEXHOJIOTHUSX;
— uHGOPMAIMOHHBIMA CHCTEMaMU U TEXHOJIOTUSAMH TOHWCKAa M CHOCOOaMH peaau3ariu
MH(pOpMaIIUH, UHTEJUICKTYaJbHOTO aHAJIN3a TaHHBIX U TOACPKKH MPUHSITHUS PEIICHUI;
— HaBBIKaMHM IMOCTPOCHHS MOJIEIeH MPEeACTaBICHUS 3HAHUH, TOAX0JaAMHU U TEXHUKOW pElIeHUs
3a/1a4 Ha OCHOBE METO/I0B HCKYCCTBEHHOTO MHTEIIEKTA.
3 Kparkoe coaepxxanue TUCUMIIIIMHBI

7 cemectp

Mooynv 1. [lonamue unmenieKmyanbHblX CUCEM U MEXHON02UL

Henn w 3agaunm  aucuuiuiMHbl. OCHOBHBIE MOHSTHS HHTEIUIEKTYalbHBIX CHUCTEM H
texHojorui. Knaccudukanus, cBOWCTBA, CTPYKTypa, HPUHLHUIBI W METOJbl pealu3aluu
MHTEJJIEKTYaJIbHBIX UH(POPMALMOHHBIX CUCTEM M TexHojorui. HasHaueHue, kiacchl U IPUMEpPHI
pemaeMbIx 3agady. Mojenu npeicTaBlieHus 3HAaHWW. Jlornueckue M CeTeBBIE  MOJENH
npejactaBieHuss 3HaHui. [lpoaykuumoHHble Mojenu —mpezcTaBiieHuss 3HaHui.  Cucremsl
HCKYCCTBEHHOTO HHTEJUIEKTa. BUIbI METOJOB U CHUCTEM HCKYCCTBEHHOro HHTe/uiekTa. OOmue
MOHATHSL HEYETKOM JIOTMKM M TEOPUM  HEYETKMX MHOXECTB, KJIETOYHO-aBTOMATHOTO
MOJENUPOBaHUS, HEHPOMHPOPMATUKHY.

Mooyne 2. Aneebpa no2uxu u K1emouHo-asmomamnoe Mooeaupo8aHue

OcHoBBI JIoruueckoro BeiBoja. Jloruka u joruyeckoe ynpanieHHe. OCHOBHBIE AJIEMEHTHI
anreOps! TOTUKHU. DYHKIIMOHAIBHO-IIOJIHBIN HA0Op 3JIEMEHTOB. BBIBOI HA OCHOBE aKCMOM M TEOPEM
anreOppl  Jorukd. CHUHTE3 MHOTOMEPHBIX JIOTHYECKUX (YHKIMH ~ Ha OCHOBE DJIEMEHTOB
(GYHKIIMOHATIBHO-TIOJIHOTO Habopa. [loHsATHe U KinaccuduKkanus KIETOYHbIX aBTOMaToB. OCHOBHAs
TEPMUHOJIOTHSI KJIETOYHBIX aBTOMAaTtoB. OkpectHocTu ¢oH Heiimana, Mypa, MBona, Maproiyca.
PazmepHOCTh TIpOCTpaHcTBa MonenupyemMon cpeapl. [IpaBuiia cMeHbl COCTOSIHUN. JIUCKpETHBIE U
HEeNpepbIBHbIE KJIETOYHbIE aBTOMAaThl. bUHapHbBIE M aHANIOroBble KJIETOYHbIE aBTOMAaThl. CHHTE3
(GYHKIIMM CMEHBI COCTOSIHUS OWHApHOTO KJIETOYHOTO aBTOMara Ha OCHOBE ajreOpbl JIOTHMKH.
BepostHocTHBIE KileTOuHBIE aBTOMaThl. Kiterounslii aBromar Maproisyca. Ilpumepsl pemienus
3a/1a4 KJIETOYHO-aBTOMATHOIO MOJIEIMPOBaHUsSA: IPOLIECCHl KPUCTAJLUIM3AUUM U PACTBOPEHU,
paccesiHusI TPUMECH 3arpsI3HAIOIIErO BEIIECTBA B BO3YIITHON U BOJHBIX CPEIaX.

Mooynv 3. Heuémras noeuxa u meopusi He4émKkux MHOICECMa

OcHOBHbIE TOHSTHUSI W OIpENeieHHUs] HEUETKON JIOTUKM M TEOPUM HEUYETKUX MHOXKECTB.
JlunrBucTuueckas nepeMeHHas. 3HaueHMsl JMHTBUCTUYECKUX MepeMeHHbIX. HeuéTkoe MHOXECTBO.
Crenenp npuHamnexHocTu. DyHkuus npuHauie)kHoCcTH. CrangapTHeie GopMbl  (QYHKIMI
MPUHA/UIEKHOCTH. MaTemaTiuueckoe onucanue QyHKIUN MPUHAUIEKHOCTH Ha OCHOBE 00pabOoTKU
AKCHEPTHBIX OLIEHOK. CBOICTBAa HEYETKMX MHOXECTB. AHAJINU3 HEYETKMX MHOXeCTB. Omnepauuu c
OJIHUM M HECKOJbKMMHU HEUETKMMM MHOXKECTBaMHU. MexaHM3M HEUETKO-JIOTUYECKOrO BBIBOJA.
@dazzudukanus. BbpiBoag mnojzakitoueHud Ha oOcHoBe 0a3bl npaBwil. KOHBIOHKTHBHBIE H
IU3BIOHKTUBHBIE TMpaBwia. Komnosunms mnonzakimoueHuil. Jledaszzudukanus. Anroputmsl
HE4YETKo-Joruueckoro  BbiBojga  Mampaanu, Tcykamoto, Cyreno, Jlapcena. Metobl
nedazzuduxanuu. Metonpl MakcuMyMoB. MeToabl 1ieHTpa TsbkecTu. [Ipumepbl KcIosib30BaHUs
METO/IOB HEYETKOW JIOTMKHM U TEOPUH HEUYETKUX MHOXKECTB JJISi PEIIECHUS TEXHOJOTMYECKUX H
MHXEHEPHBIX 3a/1au.

8 cemectp

Mooynb 4. Ochosul Hetipoun@opmamuxu

OcHOBHbIE MOHATHS U KiIaccU(UKALMS apXUTEKTYp U MPUHIUIOB PabOThI UCKYCCTBEHHBIX
HEUPOHHBIX ceTel. ba3oBble 311€MEHThl HCKYCCTBEHHONM HEMPOHHOU ceTH. VICKyCCTBEHHBIN HEMPOH.
Cnoit HelipoHoB. CkpbIThiil ciod. CuHantuueckas cBsizb. Koapdunuent cmemenus. CoctosHue
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HelipoHa. OyHkMs aktuBauuu. Bunael ¢ynkumii aktuBauuu. CtpykTrypa cetu. Pacnpocrpanenue
CUTHajla B HeHpoHHOW ceTu. Hopmanuzauuss M HOPMUpOBAaHHE JaHHBIX, 00pabaTbIBaeMbIX
HelpoHHOU cerbto. IlpuHuunel u anroputMbl oOyueHus. JKU3HEHHBIM IUKI HEMPOHHOW CETH.
Kitaccee! 3aga4, pemraeMsie ¢ MOMOIIBIO HEHPOHHBIX CETEH. ANITPOKCUMALMS W MHTEPIOJIMPOBAHUE
naHHbIX. IIporHosupoBanue BpeMeHHBIX psaoB. Kiaccudukamus u pacrno3HaBaHue oOpa3oB.
Knacrepuzanus naHHbIX.

Mooyne 5. Hckyccmeennvie neviponnvle cemu O UHMEPNOIUPOBAHUS, ANNPOKCUMAYUU
OAHHBIX U NPOCHOZUPOBAHUSL 8PEMEHHBIX PAO0E

Obyuenue «c yuurenem». OpHociolinHple mepuentpoHbl. CTpykTypa MaTeMaTH4eCKOn
MoZenu U €€ CBA3b CO CTPYKTYpPOM OJHOCHOMHOro mnepuentpoHa. OOydeHHE OJHOCIOWHOTO
nepuenTpoHa mno Mmeroay Yuupoy—Xogdpa. @opmupoBanue BEIOOPKH 1151 00ydeHHsI IEPLENTPOHOB.
[IpenBaputenbHas BbIOOpKA. AHAIM3 IPUMEPOB Ha MOBTOPbI, IPOTUBOPEUHS], PEIPE3EHTATUBHOCTD.
OOyuaromias u TectoBasi BbIOOpKH. CTpyKTypa MHOTOCIOMHBIX mepuenTpoHoB. OOydeHue
MHOTOCJIOMHBIX MEPLENTPOHOB Ha OCHOBE METOoJa OOpaTHOrO pacHpOCTPAHEHUS OLIMOKH.
AnbTepHaTHUBHBIE AITOPUTMBI OOY4YE€HHS MHOTOCIONHBIX MepuenTtpoHoB. HelpoHHble cetu
paauanbHO-0a3ucHeIX ¢yHkuil. [lonsTue panunanbHo-6a3ucHoN pyHkuu. Ctpykrypa. O0yuyeHue
U IpaKTHUYECKOoe ucroJib3oBanue. Hactpoiika paananbHbIX 35eMeHTOB. CBA3b MEXy 00ydaromiei
BBIOOPKOI M CcTpyKTypoil. [IpuMepsl perienus 3a1a4 HHTEPIIOIUPOBAHUS, AlIPOKCUMAIIUU JaHHBIX
U MPOTHO3UPOBAHUS BPEMEHHBIX DPSJIOB C HCIOJIb30BAHMEM IMEPLUENTPOHOB M HEHPOHHBIX CeTel
paananbHO-0a3UCHBIX (YHKIIHH.

Mooyne 6. Hckyccmeennvie HetiponHble cemu 01 KNaccu@ukayuu, pacnosHasanus oopasoe
U K1acmepuzayuu OaHHbIX

Camoopranms3ainius W camMooOydeHHe HEeWpoHHBIX cereld. OOydeHue «0€3 yUUTems».
Pemienne 3amau knacrepusaumu. Heitponnas cets Koxonena. IloHsTe camoopraHnu3anuu
HEUpOHHOW ceTH. Teopusi aganTUBHOTO PE30HAHCA W HEWPOHHBIE CETH, OCHOBAaHHbIE Ha HEWH.
bunapnas Helponnas cerb APT-1. AmnanoroBas HelipoHHas cerb APT-2. PekyppeHTHbIE
HEHWpOHHBIE ceTu. AcconMarWBHAas NaMmATb. ABTOAacCOIMAaTHBHAs IaMAThb. Peanuzanus
aBTOACCOIMATUBHOM MaMATH U pacro3HaBaHHe 0Opa30B ¢ MOMOIIBI HEHPOHHOUM ceTn Xomnduiaa.
I'erepoacconmatiBHas namsaTh. Peanu3anusi rerepoaccolUaTUBHON NaMsTH, paclo3HaBaHUE MU
kinaccudukanus o0pa3oB ¢ momomiplo HepoHHo# cet Kocko. Heitponnas cets XsMMHHTA.
Knaccudukanus o6pazoB u uaeHTUDUKAINA CUTYalldd C MTOMOIIBIO HEUPOHHOW CEeTH XIMMHUHTA.
[Ipumeps! pemieHus 3anad Kiaccuukaluy, pacro3HaBaHus 00pa30B U KJIacTEpHU3aLMU JAHHBIX C
WCIIONIb30BaHUEM HEHWpOHHBIX ceTell KoxoHeHa, aganTuBHOTO pe3oHaHca, Xomndunma, Kocko,
X3MMUHrA.

4 O0beM yueOHOM TMCHUILTHHBI

. Bceero 7 cemecTp 8 cemecTp
Bunel yue6HOM paboOThI
3a4.el1./aK. 4 | 3a4Y.el./aK.4y | 3a4. el./ aK. 4
O0masi Tpy10€MKOCTh JAUCHUNIMHBI
TR TRy AR 7,00 /252 3,00 /108 4,00 / 144
10 y4e0HOMY ILIAHY
Kounraktnas patora (KP): 2,67/96 1,33 /48 1,33 /48
Jlexuu 1,33/48 0.89/32 0,44 /16
Jlaboparopabie pabOThI 1,33/48 0,44/ 16 0,89 /32
CamocrositesbHas padora (CP): 4,33 /156 1,67 / 60 2,67 /96
Bua koHTpOJas 3a4ér c oneHKOM JK3aMeH
. Bceero 7 cemecTp 8 cemecTp
Bunpr yue6HOM paboThI
3a4. eI. / acTp. | 3a4. el. / acTp. 4 | 3a4. e. / acTp.
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q q
::;T:ﬁ::ﬂ;“:i’:ym AHEIHILIIEL 7 00 / 189 3,00/ 81 4,00/ 108
Konraktnas patora (KP): 2,67 /72 1,33 /36 1,33 /36
Jlexumn 1,33/36 0,89 /24 0,44 /12
Jlaboparopabie pabOThI 1,33/36 0,44 /12 0,89 /24
CamocrositesbHas padora (CP): 4,33 /117 1,67 / 45 2,67 /72
Buja konTpOJas 3a4ér c oneHKOM JK3aMeH

AHHOTaNUA Y4eOHOH MPOrpaMMsbl JMCUHILINHBI

«HCTpyMeHTAJIbHBIE CPeICTBA TEXHOJIOrn4eckoro npoekruposanus» (b1.5.15)

1 eab AUCHMIVIMHBI — YCBOGHHE OCHOBHBIX IPUHLUIIOB  KOMIIBIOTEPHOIO
MOJENUPOBAHUSA M MPOEKTUpPOBaHUS XUMHUKO-TexHojorumuyeckux cucreM (XTC), onanenue
MHCTPYMEHTAJIbHBIMU CPEACTBAMH KOMIIBIOTEPHOTO MOJEIMPOBAHUS CUCTEM..

2 B pesyabrare H3yYeHHMs [MCHMIUIMHBI O0y4Yawluiicd 10 Mporpamme
O0akaJlaBpHAaTa J10JIKEH:

Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

— BJAJCHHME IIMPOKOM 0OmEell noAroToBko (0a30BbIMM  3HAHUSIMHM) ISl PELICHUS
MIPaKTUYECKUX 3a7a4 B 00J1aCTH HHPOPMAMOHHBIX cucTteM U TexHosorui (OI1K-1);

— CIOCOOHOCTh BbIOMpaTh U OLIEHMBATh CHOCOO peain3ali MH()OPMALIMOHHBIX CHCTEM U
YCTPOICTB (IIpOrpaMMHO-, allapaTHO- WIH MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIIeHUs TOCTABICHHOM
3amauu (OIIK-6).

3uamo:

— COCTaB, CTPYKTYpy, HPUHLHUIBI peanu3auud ¥ (YHKIUOHUPOBAHUS HH(POPMALIMOHHBIX
TEXHOJIOTUHM, HCHOJIb3YeMbIX MpPH CO3JaHUM HH(OPMAIMOHHBIX CUCTEM, HHCTPYMEHTAJIbHbIE
cpeacTBa HHPOPMALMOHHBIX TEXHOJIOTUi;

— apXUTEKTYPY COBPEMEHHBIX MOJICIUPYIOLUIUX MPOTrpamm;

— OCHOBBI MOJICIMPOBAHUSI XUMUKO-TEXHOJOTUYECKUX MTPOLIECCOB U CUCTEM;

— OCHOBHBIE JTalbl KOMIBIOTEPHOTO MoJenupoBaHuss u mpoektupoBanus XTC B
coBpeMmeHHbIx [IMII.

Ymemu:

— HHCTaJUIUpOBaTh, TECTUPOBATh H UCIIOJIb30BaTh IPOrPAMMHBIE KOMIIOHEHTBI
MH(OPMALIMOHHBIX CHUCTEM;

— C€O03[aBaTh U OTJIAKUBATh CLEHAPUU UCCIIEJOBAHUS CUCTEM;

— paboTaTh C KypHaJlaMu;

— OCYIIECTBJIATh MOHUTOPHHI M aHaiu3 padboTel cMmojenupoBaHHbIX XTC B cTaTMuecKOM U
JMHAMHYECKOM PEKUMax;

— ymnpaBisATh pabOTOM CMOJEIMPOBAHHBIX XUMHUKO-TeXHOJoruyeckux mnpoueccoB (XTII) u
XTC B cTaTU4E€CKOM U JUHAMUYECKOM PEXUMAX;

— MPOBOJUTH NPEANPOECKTHBIE U MpoeKTHbIE pacuéThl XTC;

— HacTpauBaTh MPOLIECC 3arpy3Ku UHPOPMAIUH B CUCTEMY;

— HacTpauBaTh U MOAJEPKUBATH PAOOTOCIIOCOOHOCTH CMOJIETMPOBAHHBIX CUCTEM;

— HaxoJuTh MHPOPMAIMIO B JOKYMEHTALIUU COBPEMEHHBIX MOAETUPYIOIINX IPOrPaMM.

Braoemy:

— HUHCTPYMEHTAJbHBIMH CpeAcTBaMH 00paboTKU HHPOPMALIUK;

— COBPEMEHHBIMU ITaKETaMU MOJEIIUPYIOUIUX IIPOTPAMM;

— cpencTBaMu aHanusa u ynpasieHus XTC;

— rpaduuecKkuMu cperamu;
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— PpEemaKkTOpOM COOTBETCTBYIOIIUX MPOrPAMMHBIX PHIIOKEHUN.
3 Kparkoe coaepxxanue TUCUUILIMHBI

Mooyne 1. OcHnosbl Kkomnvriomepnozo mooeauposanus 6 I[IMII u moderuposanue

scnomozamenvHo2o 0oopyoosanusn XTI1
1.1. IIpunnunel kommbroTepHOoro MoaenupoBanuss XTII. Ilakersr
porpaMm
1.2. MonenupoBanue XTII B cralmoHapHOM pexuMe.
1.3. KomnbroTepHOE MOJEIMPOBAHUE MTPOCTHIX THUIPABINYECKUX CUCTEM
1.4. KoMIproTepHOE MOJECIMPOBAHKE MPOIIECCOB TEIUIONEpEaadn

MOJISTHPYIOITUX

1.5. KomnbroTepHoe MoieupoBaHue 000pyA0BaHUS U1 U3MEHEHUSI JaBICHUS

Mooynv 2. Moodenuposanue npoyeccos pazoeieHus euecms

2.1. KomnproTepHOE MOJECIMPOBAHUE IPOLECCOB BBIICIECHUSA TBEPIBIX YAaCTHUIl U3 MOTOKOB

rasoB U XUJIKOCTEN

2.2. KommbioTepHOE MOJAETUPOBAHUE ONEpAMi pa3ieleHUus Tra3000pa3HbIX W IKUIKHUX

BELIECTB
2.3. KoMnpoTepHOE MOJEINPOBAHUE PEKTU(UKALIMOHHBIX KOJIOHH

Mooynv 3. Moodenupoganue Xumuueckux peakmopos U UCCIe008AHUE DEeHCUMO8 PAOOMbL

XTC
3.1. MogenupoBanue AMHAMHYECKUX peXUMOB paboThel XTC
3.2. KoMmnbroTepHOE€ MOAETUPOBAHNE XUMUUYECKUX PEAKTOPOB
3.3. Unentudukamnus u ontumuzanus XTI
3.4. 3nakomcTBO ¢ coBpeMeHHbIMU [IMII
4. O0béM yueOHOMH TUCUMILTHHBI
. B 3auernbix | B akamemuu.
Bunel yue6HOM paboThI
eAMHUTIAX qacax
OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 108
KonrTaktHas padora (KP): 1,5 54
Jlexmm (JIek) 0,61 22
Jlaboparopusie pabotsi (JIP) 0,89 32
CamocrositesbHas padora (CP): 1,5 54
KypcoBo#l npoekt 0,75 27
CaMoCTOsATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIINHBI 0,75 27
Buja KoHTpOJIA: 3a4eT - -
Bib! yueGHOi paoTs! B 3agetHrix | B actpoHOM.
eAMHUTIAX qacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY TUIAHY 3 81
KonTaktHas padora (KP): 1,5 40,5
Jlexmm (JIex) 0,61 16,5
Jlaboparopusie pabots! (JIP) 0,89 24
CamocrositesbHas padora (CP): 1,5 40,5
KypcoBo#l npoekt 0,75 20,25
CaMoCTOsATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIHHBI 0,75 20,25
Buja koHTpoJs: 3auer - -
AHHOTAIUA Y4eOHOM MPOrpaMMBbl 1M CHUILJIMHBI
«HdpokoMmMyHHKanMOHHbIe cucTeMbl U ceTw» (b1.5.16)
1 Heab AUCHMIUIMHBI — YCBOCHHE OCHOBHBIX IMPUHIIMIIOB KOMIIBIOTEPHOTOU3IIOKEHUE

0a30BBIX NPHUHLHUIIOB W TEXHOJOIMH MOCTpOeHUs WH(POKOMMYHUKAIIMOHHBIX CHCTEM M CETe

O6IIICFO IOJIL30BAHMS M JIOKAILHBIX CETCH.
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2 B pesyabrare u3yYeHHMs [MCHMILUIMHBI oO0y4Yawluiicd 10 Mporpamme
0aKkaaBpUATA J0JI/KEH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— BIAJCHMEM ULIMPOKON oOmeld noAroToBko (0a30BbIMU 3HAHMSIMHM) JJI  PELICHUS
MIPaKTUYECKUX 3a7[a4 B 00J1aCTH HHPOPMAIIMOHHBIX cucteM U TexHosorui (OIIK-1);

— CIIOCOOHOCTBIO  HCIOJIb30BATh COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJOTMU  IIOMCKA
nH(popMalUy JJI1 PEUICHHs MOCTABJIEHHOMN 3a/layM, KPUTUYECKOIO aHaiu3a 3ToW MHbopManuu U
000CHOBaHMSI MPUHATHIX Ul 1 Moaxo10B K pemeHuto (OIIK-5);

— CIIOCOOHOCTHIO BBIOMpATh M OLEHUBATh CIIOCOO peanu3aluud MHPOPMAIMOHHBIX CHCTEM U
YCTPOICTB (IIpOrpaMMHO-, allllapaTHO- WIHM MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIIeHUs TOCTABJIEHHOM
3amauu (OI1K-6).

3uamo:

— MPUHIUIBI HOCTPOEHUS HH(POKOMMYHUKALMOHHBIX CUCTEM;

— OCHOBHBIE XapaKTEPUCTUKU TE€IEKOMMYHUKAIIMOHHON CpeJibl epeiayul JaHHbIX;

— OCHOBBI IOCTPOEHUS UH(OPMALIMOHHBIX CETEH;

— METO/Ibl OPTaHU3alMH HH()OPMALIMOHHBIX PECYPCOB BHIYMCIUTENbHBIX CETEH:

— TEXHOJIOTMU HH(OPMALMOHHOTO 0OMEHa B CeTsIX MH(POpPMALUU;

— OCHOBHBIE CTaH/IAPThl IOCTPOEHUS BBIUNCIUTEIbHBIX CETEN

Ymemn:

— (QopMyIHMpoBaTH OCHOBHBIE TEXHUUYECKHE TPEOOBAHUS K ITOCTABIICHHOM 3a/1a4ue

— BBIOMPATh NOIXOSIINE APXUTEKTYPHBIE U TEXHOJIOTMUECKUE CETEBBIEC PELLICHUS;

— HCII0JIb30BaTh 3HAHUSI O MPOTOKOJIaX CETEBOrO B3aUMOICHCTBUS

— OpraHU30BBIBaTh XpaHEHHE MH(OPMALIMOHHBIX PECYPCOB U IOCTYII K HUM.

Braoemy:

— HaBbIKaMU MH(OPMALIMOHHOIO MIOKCKA B OT€YECTBEHHBIX U 3apyoexkHbix AUIIC.

— HaBbIKaMU 00pabOTKU MHGOPMALIUU JJIsl PEeLEHUs IOCTAaBJICHHbBIX 3a/1a4;

— HaBbIKAaMU MOJIEJIMPOBAHUS pabOThI BBIYUCIUTEIBHBIX CETEH

— HaBbIKaMHU pabOTHI C MPOTOKOJIAMH CETEBOT0 B3aUMOAEHCTBUS.

3 Kparkoe coaepxxanue THCUUILIMHBI

Beenenue. Ilepexon k wunHpopmanuonHomy oobmectBy. Wudopmaruzamus oOmecTa.
Nudopmanronnslii noreHuuan obmectBa. MHpopmanumonnsie pecypcbl,  HMHQOpPMaUOHHBIE
MPOJYKTHI. PRIHOK MH(OPMALIMOHHBIX POYKTOB U YCIYT.

WNupopmanioHHbIE CUCTEMBI.

Konuenuus unpopmanmonssix cucrem (MC). Ilponeccsl B MHGOPMALMOHHBIX CHCTEMAaX.
Crpykrypa u xinaccuduxanus MC. Knaccupukauuss MC nmo npusHaky CTPYKTYPHUPOBAHHOCTH
3a1a4, MO0 (YHKIMOHAJIBLHOMY IPU3HAKYy U YPOBHSAM YIpPaBJICHUSA, NpOYyUe KiIaccuUKaluu.
ABTOMATU3UPOBAaHHbIE CUCTEMBI: MHQOpPMAIIMOHHO-IOMCKOBBIE M HH(DOPMALMOHHO-PELIAIOIIHE.
JlnanoroBble NOUCKOBBIE cUCcTeMbl. OcoOeHHOCTH 00pabOTKU U MOMCKAa XMMUYECKOH HHpOpMAIUU
B JIMAJOroBbIX cHcTeMax. lloMCKOBBIE CHUCTEMBI 1O XMMHM M XHMHYECKOM TEXHOJIOTUHU B
MOJIMTEMaTUYECKUX ciryk0ax. Crienaau3upoBaHHbIE TIOUCKOBBIE CUCTEMBI.

OteuecTBeHHbIE U 3apyOeXHbIE ABTOMAaTU3MPOBAaHHbIE HMHMOPMAIIMOHHO- ITOUCKOBBIE
cuctemsl (AUIIC).

Nudopmanronno-nouckossie s13b1ku (MUI15). Bbibop nekcuueckux equHul, UCIOIb30BaHUE
JIOTUYECKUX U TMO3MIMOHHBIX omepaTtopoB. Jlormka u cTpareruss noucKa. AJITOpUTM
MH(OPMALIMOHHOIO MTOUCKA B peXUME YAAJIEHHOTo ocTyna. KoMaH/IHbIH S3bIK.

LenTpanu3zoBanHas cucremMa 0a3 ganHbix BUHWTU. Opranuszanuss u mnpejacraBieHUE
TAHHBIX, KPUTEPUU U PEKUM MOUCKA, KOMAaHIHBIN S3bIK.

[laTenTHast JOKyMEHTauus Kak HMHPOpMalUMOHHBbIM MaccuB. [laTeHTHBIH MOUCK.
OteuecTBEHHbIE U 3apyOeXHbl€ aBTOMAaTU3WPOBAHHbIE HH(POPMAIIMOHHO-IIOMCKOBBIE CHUCTEMBbI
nateHTHOU pokymeHTtauuu (FIPS, USPTO, EP. ESPACENET). Xapakrepuctuka, opraHu3amnus,
BO3MOYHOCTH TOUCKA.

38



Nudopmanmonno-nouckoBasi cucrema — STN-International. baser manabix. Komanmnblii
s3bIk.  Opranmzanus u  Bo3MokHocTH Tmoucka. IlomckoBeie cucrembr SCIRUS, SCOPUS,
AJIEKTPOHHBIEC pecypchl Ha muiatdopme Science Direct.

Kommnsrorepusie cetu (KC).

KommyHukanmoHHass cpena W rnepenada JaHHbBIX. [IoHATHE O KOMIBIOTEpDHOM CETH.
Haznauenue u xoHuenuusi noctpoeHus ceTu. Cuctembl LEHTPaIM30BaHHOM M paclpeieseHHON
00paboTkn maHHBIX. OO00OmIEHHas CTPYKTypa KOMIBIOTEpHBIX ceTedl. Kaccudukanus
KOMITIBIOTEPHBIX CeTel. XapaKTepucTUKa Ipoliecca neperayu JaHHbIX. Pexum nepenaun JaHHBIX.
AmnmapaTHbele CpelacTBAa. THIBI CHHXPOHM3ALUU. XapaKTEPUCTUKA KOMMYHHMKAllMOHHOM CpEbl.
OcHoBHbIE (hOPMBI B3aUMOACHCTBUS a00HEHTCKUX DOBM.

ApXuTEKTypa KOMIIbIOTEPHBIX CETEH.

Ceresbie monenu OSI u IEEE Project 802. Mojenb B3auMOJEHCTBUS OTKPBITHIX CHUCTEM
(OSI). ApxuTekTypa BBIUMCIUTEIHHON ceTh. XapakTepuctuka ceMu ypoBHer mojaenu OSI. PaGota
cetu. [lepenaya nanHpIX o cetu. OYHKUNU AKETOB, CTPYKTYpa MaKeTOB, (OPMUPOBAHUE ITAKETOB,
ajzipecalysi U pacchliKa.

[IpOTOKOJIBI KOMIIBIOTEPHBIX CETEH.

OcHoBHbIE TUIIBI NPOTOKOJOB. Ha3Hauenue mnpoTokosioB. MapuipyTusupyemsle U He
MapIIpyTU3UpyeMble TpOTOKOJbl. [IpoTokonbl B MHOroypoBHeBOoW —apxutektype. Creku
IIPOTOKOJIOB, CTAHAAPTHBIE CTEKU, NMPUKIIAJHBIE IPOTOKOJIbI, TPAHCIOPTHBIE MPOTOKOJbI, CETEBBIE
POTOKOJIbI. PacripocTpaHeHHbIE TPOTOKOJIBL.

JlokanbHble BBIYUCIUTEIbHBIE CETH.

OcoOennoctu opranuzaiuu JIBC. ®yHKIMOHAIBHBIE TPYIIIBI YCTPOHCTB B CETH: CEpBED,
paboyas cranuus, ¢ailoBblii cepep U Jp. TUIIOBBIE TOMOJIOTUH U METOJBI JIOCTYNA M Iepegada
naHHbIX M0 kabemo. bazoBbie apxutektypsl: Ethernet, Token Ring, FDDI u ap. O0venunenue
JIBC. IpoextupoBanue JIBC. 3ammuTa 1aHHbBIX.

I'mo6anpHbIe BEIUUCIUTENBHBIE CETH.

Kananbl cBsI3u, TeXHOJIOTHA Iepeladyd JaHHBIX. AHainoroBas cBsi3b. LludpoBas cBs3b.
Kommyranus mnakeroB. Kiaccupukanuus nporpaMMHBIX MPOAYKTOB: KJIacChl IMPOTrPaMMHBIX
MPOJIYKTOB,  CHUCTEMHOE  IpOTpaMMHOE  oOOecrieyeHHue, HHCTPYMEHTapuil  TEXHOJIOTMU
nporpaMMmupoBanus. [1akeTsl NpUKIAAHBIX IPOrpaMM. 3alluTa IpOrpaMMHBIX IPOJTYKTOB.

I'mo6anpHas cetb MHTEpHET.

WuTepHer - BcemupHoe oObeauHeHue cereil. MHTepHeT kak riiodajbHas KOMIIBIOTEpHAs
CeTb, KaK MH(OPMAIMOHHOE MPOCTPAHCTBO M KaK CpPEJACTBO KOMMYHUKaLUUWH. ApXHUTEKTypa
Wntepuer. CereBble coenunenus Uurepuer. Anpeca MurepHer. JloMeHHbIE agpeca KOMIIbIOTEPOB
(DNS). IP - agpeca xommnbroTepoB. Y3isl Matepuer. URL - aapeca pecypcoB. CeTeBbie TPOTOKOJIBI
Wurepuer. CepBuckl cetu UnTtepuer. [lonstue runeprexcra. 'uneprekct kak cnoco0 opranuzaiuu
nanubeiX. Ctpykrypa WEB- nmokymenta. [Ipotokon HTTP. WEB — caiit. OcHOBEHI si3bIKa pa3MeTKH
runeprekctoB (HTML). Ilonstue u pynxiun WEB — knnenta u WEB — cepBepa.

[TouckoBbie cucteMbl IHTEpHET.

Texnonorus nucka uHpopmauuu B UurepHer. MHdpopmaimoHHO — NOUCKOBBIE CUCTEMBI B
WHTepHeT: NOMCKOBBIE KAaTaJOIM W IIOMCKOBBIE MAIIWHBL. fI3BIKM 3alpOCOB COBPEMEHHBIX
MH(OPMALIMOHHO-NIOUCKOBBIX  cucteM MHTepHer. OO030p poccHiiCKMX U 3apyOe’KHBIX
nH(pOPMaLMOHHBIX pecypcoB MHTepHET.

4 O0beM yueOHOMH TMCHUILTHHBI

. B 3auerHbIx B akanem.
Bunel yue6HOM paboThI
SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIIJIMHBI 110 Y4eO0HOMY IUIAHY 5 180
KonTakTHas padora (KP): 2,22 80
Jlexmm (JIek) 0,89 32
[TpakTnueckue 3anstus (113) 0,44 16
JlaGoparopabie pabOThI 0,89 32
CamocrositesbHas padora (CP): 2,78 100
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CaMocCTOsATET HOE U3YUCHUE PA3/ICIOB AUCITUTUTHHBI 2,78 100
Buja KOHTPOJISA: 324€T C OLEHKOMH - -

. B 3aueTHBIX B akagem.
Bunel yue6HOM paboThI

eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY TUIAHY 5 135
KonTakTHas padora (KP): 2,22 60
Jlexmmm (JIek) 0,89 24
[TpakTuueckue 3anstus (113) 0,44 12
JlaGoparopabie pabOThI 0,89 24
CamocrositesbHast padora (CP): 2,78 75
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 2,78 75

Buja KOHTPOJISA: 3a4€T C OLEHKOMH - -

AHHOTaNUsA Y4eOHOM MPOrpaMMbl IMCUHILINHBI
«MeToabl M CpeACTBA NPOCKTHPOBAHUS HH(POPMALMOHHBIX cUCTeM U TexHoJsoruin» (b1.6.17)
1 Hesb AMCUMINIMHBI —TEOPETUYECKAsl U MPAaKTUYECKas MOJrOTOBKA CTYAEHTOB B 00yacTu
MIPOEKTUPOBAHUSI M CONpPOBOXJeHUs uHPopMmanuoHHbiXx cucreM (MC) ¢ wucnonb3oBaHuem
Pa3IMYHbIX METOJIOB U COBPEMEHHBIX TEXHOJIOTHIA.
2 B pesyabrare M3yYeHUs1 JAUCHUIUIMHBI O0y4Yalluiics 10 IHporpaMmme
0akaJlaBpHATAa J0JIKEH:
Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— TOTOBHOCTBIO K KOOIIEpallMUd C KoJuleramu, pa0oTe B KOJUIEKTHBE, 3HAHUE MPUHLMUIIOB U
METO/1bl OPTaHU3ALIMY U YIIPaBJIeHUs MajibiMU KosuiekTuBamu (OK-2);

— CIIOCOOHOCTHIO HAaXOJUTh OPraHU3ALMOHHO-YIPABICHUECKUE PELIEHUS B HECTaHJAPTHBIX
CUTYalUsIX U TOTOBHOCTb HECTH 3@ HUX OTBETCTBEHHOCTH (OK-3);

— TMOHMMAaHUEM COIMAIIbHONW 3HAYMMOCTH CBOEH Oymymielt mpodeccuu, o0nananue BBICOKON
MOTHBAIMEN K BBINOJIHEHHUIO NpodeccroHanbHOM nestenbHocTu (OK-4);

— BIAJCHMEM UIMPOKON oOmeld noAroToBkoi (0a30BbIMU 3HAHUSIMHM) JJI  pELICHUS
MIPaKTUYECKUX 3a7[a4 B 00J1aCTH HHPOPMAMOHHBIX cucTteM U TexHosorui (OI1K-1);

— CIIOCOOHOCTHIO BBIOMpATh M OLEHUBATh CIOCOO peanu3aluud MHPOPMAIMOHHBIX CHCTEM U
YCTPOICTB (IIpOTrpaMMHO-, allapaTHO- WIH MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIlIeHUs TOCTABICHHOM
3amaun (OIIK-6);

3uamo:

— OCHOBHBIE  JTambl, METOJIOJIOTHUIO, TEXHOJOTHI0 W  CPEACTBA  MPOEKTHUPOBAHUS

MH(OPMALIMOHHBIX CUCTEM
Ymemn:

— MPOBOJUTH NMPEANPOEKTHOE 00CIeI0BaHNE 00bEKTa MPOECKTUPOBAHUS, CUCTEMHBIM aHaIu3
MpeAMETHOM 001aCTH, UX B3aUMOCBSI3EH;

— MPOBOJUTH BHIOOP UCXOAHBIX JAHHBIX JUISl MPOEKTHUPOBAHUS HHPOPMALIMOHHBIX CUCTEM;

— MPOBOJUTH COOPKY MH(POPMALIMOHHON CUCTEMBI U3 TOTOBBIX KOMIIOHEHTOB;

— aJanTUpPOBATh NPUIIOKEHUS K U3MEHSIOIIUMCS YCIOBUAM (PYHKIIMOHUPOBAHUS;

Braoemy:

— METOJaMM U  CPEICTBAMHU  NPOEKTUPOBAHHUSA, MOJEpPHHM3AUMH U  MOAM(PHUKALUU

MH(OPMALIMOHHBIX CUCTEM.

3 Kparkoe coaepxxanue THCUUILIMHBI

Mooynv 1.Ochoenble noHsamus

Meroasl ympaBieHusi pecypcamu. Mcxomneie nmanHble ais  npoektupoBanus  UC.
[Toanepxka nHGOPMALMOHHBIMU TEXHOJOTUSAMU METOJOB yrpanieHus. [loHsTie o pucke mpoekra
NC. Kommnonentsl mnpoexkTupoBaHusi. Craauu pa3pabOTKU, MOJEIU IPEACTaBICHUS, YPOBHU
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netamm3anuu. Ctangaptel U Metoauku. Buael cranmaproB. Cranmaptel koMmiuiekca ['OCT 34.
Mexnynapoansiii ctanaapt [ISO/IEC 12207: 1995-08-01. Meroauxka Oracle CDM.

Oranel co3panusg NUC. dopmupoBaHue TpeOOBaHMM, KOHLENTYaJbHOE MPOEKTHPOBAHHE,
cnenuduKanys MpUiIoKeHUH, CTpyKTypa uHpopmarmonHo-iorundeckon moaenu MC, paspaborka
(GyHKIIMOHATBHOW Mojenu, unTerpanus u tectupoBanue C . MeTtoapl nporpaMMHON MHXKEHEPUU
B npoextupoBanuu VC.

XKuzuennptii 1ukn nporpammuoro oOecnedeHus WMC. TloHsTue »XU3HEHHOTO UUKIA
nporpaMmmHoro  obecneuenuss (I10) HMC. Ilpouecchl KM3HEHHOrO IMKJIAa: OCHOBHBIE,
BCIIOMOTaTeNbHble, OpraHu3zauuoHHble. ColepikaHue M B3aWMOCBSA3b IPOIECCOB KUZHEHHOTO
nukia [10 C. Mogenu xusHenHoro nukia. Kackagnas, Mozienb ¢ IpoMeXyTOUHBIM KOHTPOJIEM,
cnupanbHas. Craguu xku3zHenHoro mukina [10 UC. PernamenTanusi npoueccoB NpOEKTUPOBAHUS B
OTEUECTBEHHBIX U MEXAYHAPOIHBIX CTaHIapTaX.

Mooy 2. Opeanuzayus paspabomku UC u ynpasieHue npoekmom

Kanonnueckoe mnpoextupoBanue MC. Craguum u 3Tanel mnporecca KaHOHUYECKOTO
npoektupoBanuss MC. Llenm wu 3amaum  npeanpoekTHod craaum co3ganus WC. Mognenu
nestenbHOCTH opranuzauuu ("kak ectb" u "kak JoimkHO ObITh"). CoctraB pa®oT Ha craauu
TEXHUYECKOT0 U paboyero nmpoektupoBanusa. Tumnosoe npoextupoBanue VMC. Ilonstue tumnosoro
MIPOEKTa, MPEANOCHUIKA TUNu3auuu. OObEKThl THUNH3aUuU. MeToAbl THUIOBOIO MPOEKTUPOBAHUSL.
Onenka 3(ppeKTUBHOCTH UCMOIb30BAaHUS TUIIOBBIX pemeHuil. Tunosoe npoektHoe pemienue (TIIP).
CocTaB u coaepraHue ornepanuil TuroBoro sneMeHTHoro npoexkrupoanust MIC. CoctaB npoeKTHON
nokymeHTauuu. OyHKIMOHAIBHBIE NAKETHI IPUKIAJAHBIX IporpaMM Kkak ocHoBa TIIP. Ananranms
tunoBoit UC. Metoibl u cpesncTBa NpoToTUNTHOTO npoektupoBanus UC.

Mooynv 3. Memoodonoeus u mexnono2us pazpabomxu UHGOPMAYUOHHBIX CUCTIEM

Metononorus 6sicTpoit pazpaboTku. OOBEKTHO-OPUEHTUPOBAHHBIM 1MojXx0J. BusyanbHoe
nporpamMmupoBanue. CoObITUIHOE TPOrpaMMUPOBaHUE.

Pa3pabotka npunoxenuit ans pacnpeaeneHHsix MC. TpexypoBHeBas apXuTekTypa
«Knuent-cepep». Monenb cepBepa NPUIOKEHUN — «TOHKAM KIUMEHT». DYyHKIMU W almaparHas
peamuzanusi SQL-cepBepa, cepBepa NPUIOKEHUH M KIMEHTCKHUX KOMIIBIOTEpOB. IIporpammuas
peanu3arysl.

Opranuzanys 1ocTyna K JaHHbIM. MexaHu3MBbl 10CTyNa K JaHHBIM. TexXHOoJoruu JocTyna K
naHHbIM. KOMIOHEHTHI 111 pocTyna K JaHHbIM. KOJUIEKTHBHBI JOCTYH K ynaajJeHHOM Oasze
naHHbIX(B/]). KoOMIOHEHThl MHTEPAKTUBHOIO MPHIOKEHUA. APXUTEKTYpPbl U MOJEIU YIaJ€HHBIX
BJI. Monenu ynaneHHoro goctymna K JaHHbIM. Mojenu cepBepa 6a3 JaHHBIX.

Pazpabotka mnpunoxenuit MC. Iloctpoenue TpexypoBHEBOTO mpuiokeHus. DOyHKUIuU
KJIIMEHTCKOTO MpIIoKeHus1. MoJiens cepBepa npuiioskenunil. Mozenb cepBepa 6a3 JaHHBIX.

Pazpabotka BeO-mpunoxeHuit. 3k pasmerku runeprekcra HTML. Paspabotka
JMHAMHYECKOI0 BEO-IPHIIOKEHHS HAa OCHOBE si3bIka nporpammupoBanus PHP. [Ipunimns! paboTsl
u cTpykrypa Web-npuinoxenuit Ha ocnoBe ASP.NET

4 O0beM yueOHOM TMCUMITUHBI

. B 3auerHbIx B akanem.
Bunel yue6HOM paboThI
eIMHUIIAX Jacax
OO0u1asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 108
KonrTaktHas padora (KP): 1,5 48
Jlexuuu (JIek) 0,75 16
JlaboparopHbie paboThI 0,75 32
CamocrositesbHast padora (CP): 1,5 60
CaMOCTOSTEIbHOE U3YUEHHUE PA3/IE€I0B AUCHUIIIMHbI 1,5 60
Buja KOHTPOJIA: 3a4€T C OLEHKOMH — -
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. B 3auernbix | B actponom.
Buner yue6HOM paboOThI
eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY TUIAHY 3 81
KonTakTHas padora (KP): 1,5 36
Jlexuuu (Jlek) 0,75 12
JlaboparopHbie paboThI 0,75 24
CamocrositesbHast padora (CP): 1,5 45
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI 1,5 45
Buja KOHTPOJISA: 324€T C OLEHKOMH - —

AHHOTaNUA Y4eOHOM NMPOrpaMMsbl M CUHILINHBI
«be3onacHocth ku3HenesTeabHocTn» (b1.5.18)

1 deab aucummianHbl — GopMHUpOBaHHE MPOPECCUOHATIBHON KYJIbTYpPbl 0€3011aCHOCTH, 0T
KOTOpPOIl IOHUMAETCS TOTOBHOCTh M CHOCOOHOCTH JIMYHOCTH MCIIOJIBb30BaTh B MpOodeccrnoHalbHON
NEeSITEeIbHOCTH IPUOOPETEHHYI0 COBOKYIHOCTb 3HAaHUM, YMEHHUH M HaBBIKOB JUIsl oOecredyeHus
6e3omacHOCTH B chepe npodhecCHoOHATBHON JACATEIIBHOCTH, XapaKTepa MBIIUICHUS] U IIEHHOCTHBIX
OpHUEHTAIIHH, TPU KOTOPHIX BOMPOCH! 0€30IaCHOCTH pacCMaTPUBAIOTCS B KAUECTBE IPUOPHUTETA.

OCHOBHBIMU 33JJa4aMU JUCIUILIUHBI SBJISIOTCA:

* NpuoOpeTeHHe MOHUMAaHMUS MPOOJIEM YCTOMUMBOIO PAa3BUTHSL M PHUCKOB, CBSA3AHHBIX C
NeSITEIbHOCTBIO YEJIOBEKa;

* OBJIAJICHUE IpUEMaMHU paAlUOHAIU3ALUN >KU3HEAEATEIbHOCTH, OPUEHTHPOBAHHBIMHM Ha
CHIDKEHMSI aHTPOIOTEHHOTO BO3JIEHCTBUS Ha NPUPOJHYIO cpely M obecrieyeHue Oe30MacHOCTH
JIMYHOCTHU U OOIIIECTBA;

* (popmupoBaHue:

- KyJIBTYphl 0€30MaCHOCTH, SKOJIOIMUYECKOI0 CO3HAHUS U PUCK-OPUEHTUPOBAHHOTO MBIILIEHUS, IPU
KOTOpPOM BOIPOCHl 0E€30MaCHOCTH M COXpPaHEHUS OKpYKalolled cpeabl paccMaTpUBAIOTCS B
KayecTBE BaKHEHILINX MPUOPUTETOB KUZHEACSATEIbHOCTH YEJIOBEKA;

- KyJIbTYpbl TPO(PECCHOHAIBHOW 0€30MaCHOCTH, CIIOCOOHOCTEN I MACHTU(UIIMKAIIMYA OTTAaCHOCTH
1 OLICHUBAHMSI PUCKOB B cdepe cBOel MpopecCUOHANTbHON JEsITebHOCTH;

- TOTOBHOCTM MPUMEHEHMsS] NPOPECCHOHATIbHBIX 3HAHUM JUII MUHMMH3AIUM HEraTUBHBIX
HKOJIOTMYECKUX TMOCIEeICTBUN, o0ecnieueHrs 0e30MacHOCTH U YIIydlleHUsl YCIOBHH Tpyaa B cdepe
CBOEH MPOPECCHOHAIEHON JCATEIHHOCTH;

- crnocoOHOCTel K OILIEHKE BKJIaJa CBOEM MpeAMETHONH 00JacTH B PEIICHHE 3KOJOTHYECKHX
po6sieM 1 mpo0emM 6e30IacHOCTH.

2 B pesyabrare H3yYeHHMs [MCHMILUIMHBI o0y4Yalluiicd 10 Mporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIENyIONUMA KOMIIETEHITUSIMU

— OCO3HaHWE 3HAYCHUS T'YMAHUCTHUYECKUX LIEHHOCTEH Ui COXpaHEHUs M pa3BUTUS
COBPEMEHHOM IMBWIN3ALMK; TOTOBHOCTh MPUHATh HPABCTBEHHbIE OO0S3aHHOCTH MO OTHOUICHHUIO K
OKpYXaloIlel Mpupojie, o0IecTByY, APYyrumM Joasam u camomy cede (OK-8);

3nams:

— OCHOBHBIE TEXHOC(EpPHbIE ONTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;

— XapakTep BO3JEHCTBUS BPEAHBIX U ONACHBIX (PAKTOPOB HA YEJIOBEKA U NMPUPOIHYIO Cpeny,
METO/IbI 3aIIUTHI OT HUX IPUMEHUTENBHO K cepe cBoel mpodhecCHOHaIbHOU NesITENbHOCTH

Ymemo:

— WICHTU(QHUIMPOBATH OCHOBHBIE OIIACHOCTH Cpe/bl OOMTaHUS YEIO0BEKa,

— OLEHMBaTh PHUCK HUX pealu3allM, BbIOMpaTh METOJbl 3alIUTHl OT ONACHOCTEH
MIPUMEHUTENIEHO K cdepe cBoeil mpodeccHoHATbHON JesSTENHPHOCTH M CHOCOOBI OOecredeHust
KOM(OPTHBIX YCIOBUM KU3HEAEATEIbHOCTU

Braoemy:

42



— 3aKOHOJATENbHBIMM U TPAaBOBBIMM aKTaMU B o00sacTu O€30MacCHOCTM U OXpaHbI
OKpY)Xarolllel cpenapl, TpeOOoBaHUSMU K O€30MaCHOCTH TEXHMYECKUX pErJIaMeHTOB B cdepe
po¢ecCHOHANTBHOM JIEATEILHOCTH;

— cnoco0amMu ¥ TEXHOJIOTUSIMU 3aIlIMThl B UPE3BbIYaMHBIX CUTYaALUSAX;

— MOHATUITHO-TEPMUHOJIOTMYECKUM alapaToM B 00J1acTH 0€3011acHOCTH;

— HaBbIKAMU pallMOHaIM3alui NPOPECCHOHATIBHON MAESITEIbHOCTH C LEbl0 00ecrnedyeHus
0€30MaCHOCTH U 3allUThl OKPYKAIOIIEN CPEJIbI.

3 KpaTkoe coaep:kaHue JUCHUIIIMHBI

1. BBenenne B Oe3omacHocTh. OCHOBHbIE MOHATHUS M omnpezaeneHus. besomacHocTs u
YCTOMYHMBOE pa3BUTHE.

2. Yenosek u texHocdepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOe cocTostHuE TeXHOC(hEphl 1 TeXHOC(hEpHOI 6€30MacHOCTH.

3. Unentudukanus u BO3ACHCTBUE HA YEJIOBEKA BPEIHBIX U OMACHBIX (PAKTOPOB Cpebl
oOuTaHusl.

Knaccudukanuss HeratuBHbIX (DAKTOPOB Cpeabl OOUTAaHUS YENOBEKa. XHUMHUYECKHE
HeraTuBHBIE (DAaKTOPHI (BpeIHbIE BElleCcTBa). MexaHnuecKre U aKkyCTHIYEeCKUe KojeOanus, BuOparus
U IIyM. DJIEKTPOMAarHuTHbIE U3JIydeHus U nosist. MoHusupymomye u3iiydeHue. DIeKTpUUYeCKUi TOK.
OnachHble MexaHuyeckue ¢akropsl. IIporeccel ropeHuss U MOXKapoB3pHIBO-  ONACHbIE CBOWCTBA
BELIECTB U MaTeprasioB. CTaTHUECKOE 3JIEKTPUUECTBO.

4. 3amuTa yenoBeKka U cpeibl OOMTaHMSI OT BPEAHBIX M ONACHBIX (PaKTOPOB MPHUPOJHOTO,
AHTPONOTE€HHOI'0 U TEXHOT€HHOT'O MPOUCXOKICHUSI.

OcCHOBHbBIE€ NPUHIUIBI 3AIIUTHI. 3alUTa OT XUMHUYECKUX U OMOJIOTMYECKUX HETaTUBHBIX
¢dakTopoB. 3amMTa OT SHEpPreTHdYeckux Bo3AelcTBUM M (dusndeckux mnoseid. OOecnedeHue
0€30MacHOCTH  cHucTeM, paboTaloluX MOJ  JaBieHHEeM. be3omacHOCTh  3KcIulyaTaluuu
TpyOONIPOBO/IOB B XMMHUYECKOM MMPOMBIIIIEHHOCTU. be3onacHas sKcuryaTtanuss KOMIIPECCOPOB.
AHanu3 1 OLleHUBAaHUE TEXHOTEHHBIX U MPUPOJHBIX PUCKOB.

5. Obecnieuenrne KOMGOPTHBIX YCIOBHUH IS JKU3HU W JEATEIHHOCTH uesoBeka. [lonsarue
KOM(OPTHBIX WM ONTUMANbHBIX YCIOBUN. MukpokiuMar noMenieHuil. OcBellleHHe U CBETOBAs
cpela B IOMELIECHHUH.

6. Ilcuxousznosiornaecknue 1 3ProHOMUYECKIE OCHOBBI 0€30TIaCHOCTH.

[Icuxuueckue mporecchl, CBOMCTBA M COCTOSIHUS, BIMSIOIIME Ha Oe3omacHOCTh. Bunbel u
YCJIOBUS TPYAOBOU IEATETHHOCTH. DPrOHOMUYECKHNE OCHOBBI 0€30MMaCHOCTH.

7. Upe3BbIYailHbIE CUTYallUy ¥ METOJIBI 3AIUTHI B YCIOBUAX UX PEANM3ALAH.

O6mme ceeaenust o UC. [1oxxap v B3pbIB. ABapuH Ha XUMUYECKU OMACHBIX 0OBEKTaX.

Pagunanonnsie  aBapuu. IlpuOopbl  paguiallMOHHOW, XMMHYECKOM  pa3BeAKHd U
JO3UMETPUYECKOT0 KOHTpoJIsL. Upe3BbluaiiHble CUTyallud BOGHHOTO BpEMEHH. 3aluTa HaceJleHus B
Ype3BbIYAHHBIX CUTYyalUsAX. YCTOWYMBOCTh (YHKIIMOHUPOBAHUS OOBEKTOB OSKOHOMHKU B
Ype3BbIUYAaHBIX CUTYalUsX.

8. YmpaBnenue 6€301aCHOCTHIO KU3HEICATCIbHOCTH.

3aKkoHOJAaTeNbHbIE W HOPMATHUBHBIE IIPaBOBBbIE OCHOBBI YIPAaBJIEHUS O€30MaCHOCTHIO
KHU3ZHEJCATEIbHOCTH. DKOHOMUYECKHE OCHOBBI yIIpaBieHUs 6e301acHOCThi0. CTpaxoBaHHE PUCKOB.
I'ocynapcTBeHHOE yripaBieHHe 0€3011aCHOCTHIO.

4 O0beM yueOHOM TMCIUUTTHHBI

Bun yuebHoi paboTsl B 3aueTHbIx equHnnax | B akagem. gacax

OO0uasi Tpy10€eMKOCTb AUCIUNIJIMHBI 4 144
KonrTaktHas padora (KP): 1,33 48
Jlexuun 0,89 32
JlaboparopHbie paboThI 0,44 16
CamocrositesbHas padora (CP): 1,67 60
IloaroroBka K KOHTPOJBLHBIM paboTam 1,11 40
[ToaroroBka k 1abopaTopHBIM paboTam 0,56 20

Buja MTOroBoro KOHTpOJIs: 3K3aMeH 1,0 36
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Bun yuebHoi paboTsl B 3auyeTHbIx equHunax | B acTpon. yacax
OO01iasi TPyA0eMKOCTh AU CHUIIIMHBI 4 108
KonTaktHas padora (KP): 1,33 36
Jlexuun 0,89 24
JlaboparopHbie paboThI 0,44 12
CamocrositesbHas padora (CP): 1,67 45
IloaroroBka K KOHTPOJBLHBIM paboTam 1,11 30
[ToaroroBka k 1abopaTopHBIM paboTam 0,56 15
Bujx uTOroBoro KOHTpOJIsA: IK3aMeH 1,0 27

AHHOTAIUA Y4eOHOM MPOrpaMMBbl 1M CHUILJIMHBI
«®Pu3znyeckas kyJabTypa u cnopm (b1.5.19)

1 egb AMCUMIUIMHBI — OBJAJCHHE METOJOJIOTHEH HAYYHOTO TO3HAHUA (PU3NYECKOU
KyJIbTypbl M CIHOpPTa; CHUCTEMOW TMPAKTUYECKHMX YMEHUW W HaBBIKOB, OOCCIECYMBAIOIINX
COBEPIIICHCTBOBAHUE TCUXO(U3UIECKUX CIOCOOHOCTEH; 3HAHWE HWCTOPUYECKUX, HAYIHBIX H
MeJarornyeckux OCHOB (U3MYECKON KyJIbTYypbl, CIOpTa U 370poBoro oOpa3a KHU3HH;
(hopMupOBaHNE MOTHBAIMOHHO-IIEHHOCTHOTO OTHOIIECHUS K (PU3UYECKON KYIbType, (PU3UIECKOMY
COBEPUICHCTBOBAHUIO U CAMOBOCIIMTAHHUIO, YCTAHOBKA Ha 3JI0POBBIA 00pa3 »KU3HU.

2 B pe3yabTare n3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JAOJIFKEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— YMEHHUEM TMPUMEHSITh METOJbl M CPEJCTBA IO3HAHWS, OOyYEeHHUS U CAMOKOHTPOJIS st
WHTEJUICKTYaJIbHOTO ~ Pa3BUTHS, TOBBIIIEHUS  KYJBTYPHOTO  YPOBHS, Mpo(decCHOHATBHOM
KOMIICTCHIIHNH, COXpaHEHHUsI  CBOEr0  370pOBbsl,  HPABCTBEHHOTO u  (usuueckoro
camocosepmenctBoBanus (OK-6);

— YMEHHE KPHUTHYECKH OIIEHHWBATh CBOW JOCTOMHCTBA M HEJAOCTATKH, HAMETUTh IYyTH H
BBIOpATh CPEJCTBA Pa3BUTHSI JOCTOMHCTB U ycTpaHeHus: HepocTaTkoB (OK-7);

— BJIQJICHUEM CpEICTBAMH CaMOCTOSITEIbHOTO, METOJUYECKH MPAaBHJILHOTO HCIOJIb30BaHUS
METOJIOB (DU3UYECKOTO BOCHUTAHUSA W YKPEIUICHHS 30POBbsSi, TOTOBHOCTBHIO K JIOCTHIKCHHIO
JIOJIKHOTO YPOBHS (PU3UYECKOM MOATOTOBIEHHOCTH JJIsi 00ecTeueH s OJHOIIEHHON COLIMAIbHON U
npodeccroHanbHOM nesrenbHocTu (OK-11).

3namev:

— HAYYHO-TIPAKTUYECKHE OCHOBBI (PM3MYECKON KYyJIbTYpHl M CIIOPTa, Typu3Ma H 3JA0pPOBOTO
o0pa3a KuU3HHU;

— COLMAJIbHO-OMOJIOTUYECKUE OCHOBBI (PU3NYECKON KYJIBTYpbI U CIIOPTA;

— HMCTOPUYECKHUE OCHOBBI (PU3UUECKOU KYIBTYPHI U CIIOPTA;

— HUCTOpUIO (UBMYECKON KYIbTYphl W CIOPTA, HMETh MPEACTABICHHE O 3HAYMMBIX
CIIOPTHBHBIX COOBITHSIX HE TOJIBKO CBOEH CTpaHbl, HO M MHPOBOTO YPOBHSI; BaKHEHIIHNE
JOCTHKEHHS B 00JIaCTH CIIOPTA;

— cnoptuBHble Tpaguuuu MXTU-PXTY wum. JI.M. MenneneeBa, MOMHUTh O IMOJIBUTaxX
CIIOPTCMEHOB B Tojibl Benukoit oreuecTBeHHOM BOMHBI 1941-1945 .

Ymems:

— MPUMEHSTH TOJYyYEHHBIE TEOPETHUYCCKHME 3HAHHS B IOBCEIHEBHOM, 00pa3oBaTEIbHON M
pohecCHOHATBHOM JIEATEILHOCTH;

— CaMOCTOATEILHO COBEPIICHCTBOBATh M Pa3BUBATh CBOM KYJIbTYPHBIH YpOBEHb B OOJacTH
ucTopun GU3MIECKOU KYIbTYpPhI U CIIOPTA;

— OIEepUPOBaTh TEMATUYECKUM MOHSITHIHBIM anmnaparoM COBPEMEHHON (PU3NYECKON KYIbTHI U
CIOPTA;

— BBINOJIHATh 3aJaHMSI, CBS3aHHBIE C CAMOCTOSITENIbHBIM aHAIM30M M  00paboTKOM
WH(POpPMALIUH 110 U3YIaEMbIM TEMaM.
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Braoemy:
— HaBbIKAMU KPUTHUYECKOTO MBILUICHUS, 0000IIeHNsT U aHaiau3a MH(OpMalHU, MOCTAHOBKU
LIEJIM U BbIOOpA MYTU €€ JOCTUKECHUS;
— HCIOJIb30BaTh (PU3KYIbTYPHO-03I0POBUTENBHYIO IESTEIBHOCTD JIJISl YKPEIUIEHUs 3JJ0pOBbS,
JOCTHKEHUS )KU3HEHHBIX U MPO(ECCHOHANIBHBIX 1IeJIeH;
— MeroaaMu (punococKoro No3HaHUs, HaBbIKAMU pe(IIEKCHU.
3 KpaTkoe coaep:kaHue JUCHUIIMHBI
JucuumiuHa (Moaynu) nmo «@Pu3nyeckoil KylbType U CIOPTY» pPEau3yIOTCs B paMKax
6azoBoit yactu bnoka 1 «/lucuumivebel (MoAynu)» mHporpamMMmbl OakajlaBpuaTa B o0beMe 72
aKageMUuecKnX 4acoB / 54 acTp. 4. (2 3aueTHbIC €IUHUIIBI) TIPH 3A0YHOU (hopme 00yueHus.
[IporpamMma paccuMTaHa Ha U3y4eHUE JUCLUIUIMHBI B TEYEHHUE JBYX CEMECTPOB (2-ro u 6-1o),
MIPENIOJIaraeT, YTo 00ydarorecs MoJIy4yatT TEOPETUYECKYIO TOAr0TOBKY B oOnactu «Pusnueckas
KYJIbTYpa U COPT».
Pa3nesibl AMCUMIVIMHBI U BUbI 3AaHATHH

Monyns HasBanue moxyns Bcero, Yacos
aKaz.u/3.el. Jlex CP KP
1. [Ipeamer «Dusznveckas KyiabTypa u 36/ 13.en. 4 30 2

copt». CriopT 1 noasur. Mctopus
CIIOPTHBHBIX OOIIECTB CTPAHBI

2 Cropr BbIcIuX focTwkeHuit. Mcropust| 36 /1 3.en. 4 30 2
ONUMIUNECKUX, MTApATUMITUNACKHX,
CHEeNUATbHBIX, NeDIUMITUUCKUX UTP

Bcero uacos 72 8 60 4

Monyns Hassanue moxyns Bcero, Yacos
acTp.u/3.e. Jlex CP KP
1. [Ipenmer «®u3nueckas KylbTypa u 27/ 1 3.en. 3 22,5 1,5

copt». CriopT 1 noasur. Mctopus

CHOPTHBHBIX OOIIECTB CTPAHBI

2 Cropr BbIcIuX focTkeHuit. Mcropust| 27 /1 3.en. 3 22,5 1,5

ONUMIUNACKUX, MTAPATUMITUNACKHX,

CHEeNUaTbHBIX, TeDIUMITUUCKUX UTP
Bcero yacon 54 6 45 3

Kaxnpiii Moy Ib MpOrpaMMbl HMEET CTPYKTYPY:
— JICKITUU;
— MPaKTUYECKUH pa3fen (JoManrHee 3aJaHue — CaMOCTOsITeIbHas paboTa CTyIEHTOB);
— KOHTpOJbHBIN pa3aen (KP).

Teopernveckuii pasaen GopMuUpyeT CHCTEMY HAyJHO-TPAKTHYSCKUX W CICIHATbHBIX
3HaHHWHA, HEOOXOMUMBIX JUII  TOHUMAHUS  TPHUPOJHBIX W COIMAIBHBIX  IIPOIECCOB
(YHKIIMOHUPOBaHUS (DU3MYECKON KYJIBTYpPhl OOIIECTBA W JIMYHOCTH, YMEHHUS HX aJallTHBHOTO
TBOPYECKOTO  WCIIOJIB30BAHMSI  JUIA ~ JUYHOCTHOTO HW  TNPO(ECCHOHATBHOTO  Pa3BHTHS,
CaMOCOBEPIIICHCTBOBAHUS, OPraHU3AIMH 3JI0POBOTO 00pa3a J>KH3HH IPH BBHITIOJHCHHH YYCOHOM,
podeCcCHOHAIBHOMN M COITUOKYIIBTYPHOU IEATSIEHOCTH.

CamocrosiTeJibHasi padoTa TIpeIycMaTpPUBAcT W3YYCHHE OCHOBHBIX METOIOB W CIIOCOOOB
dbopMupoBaHHs y4eOHBIX, TPO(DECCHOHAIBHBIX W XU3HEHHBIX YMCHHH W HaBBIKOB CPEICTBAMU
(U3HYECKOH KyIbTYpBI H CITOPTA.

KonTpoabHblii pa3aen. KputeprueM ycrenHocTH OCBOSHHS YI€OHOTO MaTepHaa sSBIsSETCS
OIICHKA TIPEIOJIaBaTelsl, YYMTHIBAIOMIAs CBOCBPEMEHHOCTH BBITIOJNHEHUS JIOMAIIHUX 3aJIaHul,
YETKOCTh W ITOJTHOIICHHOCTD BBIITOJIHCHUSI KOHTPOJIBHBIX PabOT, 3HAHUW TEOPETHUYECKOTO pas3jelia
MIPOTPAMMBI
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4 O0beM yueOHOM TMCHUTITHHBI

B B II VI
Bunel yue6HOM paboOThI 3Q4ETHBIX | aKaJeM. | CEeMecCTp ceMecTp
SIMHATIAX qacax
OO0uiasi Tpy10€eMKOCTh AUCIHUIIMHBI 110 2,0 72 1,0 3.ex. 1,0 3.ex.
yueOHOMY IJIAHY 36 uac. 36 uac.
KonrTaktHas pa6ora (KP): 2,0 72 36 36
IIpooonscenue mabauysl
Jlexmm (JIek) 0,6 8 4 4
KoHTponbHbIN pa3nen, BXOOUT B ayIUTOPHBIE 0,4 4 2 2
3anstus (KP)
CamocrositesbHast padora (CP): 1,0 60 30 30
Pedepar 0,5 30 15 15
[TpakTrueckoe 3aganue 0,5 30 15 15
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer 3auer 3auer
B B II VI
Buapr yue6HO# paboThI 3a4E€THBIX | ACTPOHOM. | CEMECTP ceMecTp
SIMHATIAX qyacax
OO0uiasi Tpy10€eMKOCTh AUCIHUIIMHBI 110 2,0 54 1,0 3.ex. 1,0 3.ex.
yueOHOMY IJIAHY 27 4ac. 27 4ac.
KonrTaktHas pa6ora (KP): 2,0 54 27 27
Jlexmm (JIek) 0,6 6 3 3
KoHTponbHbIN pa3nen, BXOOUT B ayIUTOPHBIE 0,4 2 1 1
3anstus (KP)
CamocrositesbHas padora (CP): 1,0 46 23 23
Pedepar 0,5 23 12 11
[IpakTrueckoe 3a1anue 0,5 23 11 12
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3aver 3aver 3auer
AHHOTAIUA Y4eOHOM MPOrpaMMBbl 1M CHUILJIMHBI
«OcHOBBI NapajieJbHOro nporpammuposanus» (b1.5.20)
1 Ieapr AMCUMIJIMHBI — HAY4YUTh OOYYAIONIMXCS OCHOBHBIM HaBbIKaM pa3pabOTKH

IapaJuIeIbHbIX IPOTPAMMHBIX IPHIIOKECHUI.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara

JOJIKCH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— BJIAJACHUC

IIUPOKOW  0o0me moarotoBkol (6a30BBHIMU

MIPaKTUYECKUX 3a7a4 B 00J1aCTH HHPOPMALMOHHBIX cucteM U TexHosorui (OI1K-1);

— CITOCOOHOCTh  HCIIOJB30BaTh

COBpPEMEHHBIE

KOMIIBIOTCPHBIC

TECXHOJIOTHH

3HaHI/I$[MI/I) i1 pCHICHUSA

IIOHCKa

uH(popMalUK JJI1 PEUICHHs MOCTABJIEHHOMN 3a/lauM, KPUTUYECKOIO aHalu3a 3TOW MHpopManuu U
000CHOBaHMSI MPUHATHIX Ul 1 Moaxo10B K pemeHuto (OIIK-5);

— CIOCOOHOCTh BbIOMpaATh U OIIEHMBATh CIOCOO peanu3aluy MH(MOPMALMOHHBIX CHCTEM U
YCTPOICTB (IpOrpaMMHO-, allapaTHO- WIM MPOTrPaMMHO-aNapaTHO-) AJIsl PEeIIeHUs TOCTABIEHHOM

3amauu (OI1K-6).
3nams:

— IMPUHIUIIBI TOCTPOCHHUA MapaAJUICIIbHBIX BEIYHUCIIUTCIIBHBIX CHCTCM,

— OCHOBBI IPOTPAMMHUPOBAHMS B CUCTEMaX C OOIIEH MaMsThIO;
— OCHOBBI IPOTPAMMHUPOBAHUS B CHCTEMAX C PACTIPEACIICHHOM MaMsIThIO;
— CMoCcOoOBI MPOTPAMMUPOBAHUS TS TPAQUUECKUX YCKOPUTENIEH 00IIero Ha3HauYeHHU .
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Ymemo:

— MPUMEHATh MHGOPMALMOHHBIE TEXHOJOTMM IPH NPOEKTUPOBAHUM HH(POPMAILIMOHHBIX
CUCTEM IOTOKOBOU 00pabOTKU JAHHBIX;

— pazpalaThIBaTh MapajielbHbIE IPOTrPaMMBbl;

— OTJIAKUBATh NapajuieIbHbIE TPOrPAMMBI.

Braoemy:

— HHCTpyMEHTapueM OMOIMOTEeKH MHOTONOTOYHOTO nporpammupoBanusa C++ Threads;

— HMHCTPYMEHTapUEM TEXHOJIOTHH ITapauIeIbHOTO IIporpammupoBanus MPI;

— HHCTpYMEHTapUeM TEXHOJOI'MH MapajljiesIbHOTo nporpammupoBanus OpenMP;

— HaBbIKAMHU CO3JJaHMsI MapajlieNIbHbIX MPOTpaMM B CHCTEMax C OOIIeld U pacnpeneraeHHOU
MaMSAThIO.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Mooynw 1. Ilapannenvhvie 8bluuciumenbHvle Cucmembsl ¢ 00uel namsambo

1.1. Knaccudukanuust 1 apXuTeKkTypa BIYUCIUTEIBHBIX CUCTEM.

bazoBbie moHsATHA. VI3MepeHHE POU3BOIUTENBHOCTH KOMIBIOTEPOB. OrpaHuyeHHs
napajuleNibHbIX BblUMclieHUH. 3akoH Ampaana. Apxutekrtypa ¢oH Heiimana. YckopeHnue paboThl
koMmibloTepoB. KonaeilepHnass o6paborka. Knaccudukauus apxurekryp no ®munny. Hepapxus
namsaTu komnbiorepa. Kinaccudukanus napaaienbHbIX BEIUACIUTEIBHBIX CUCTEM.

1.2. bubnuotexa C++ Threads.

[Totox paHHBIX, TOTOK KoMaHj, mporecc. I[Ipomecc m motoxk B UNIX. Cnyuan
UCIOJIb30BaHUS TMOTOKOB. Pacmpenenenune mnamsaTé Mexay NOTOKaMU. «[OHKW» IOTOKOB.
bubmuorexa C++ Threads. Kommwmsiiust mporpamm ¢ C++ Threads. Co3nanue u yHUYTOXKEHHUE
noTokoB. bapeepHas cunxponuzanus. Ilepegaua mnapameTpoB B MOTOKOBbIE  (DYHKIIMH.
Bo3sBpamenue pe3yapTaToB W3 MOTOKOBOW (yHKumMu. WMHUIManM3anus MOTOKOB. MeToabl
cuHXpoHM3auu. Mprorekchbl 1 ux Tunbl. Cutyanus «Deadlock». YcnoBHble nepeMeHHbIE.

1.3. bubnuoreka OpenMP. Otinuus OpenMP ot PThreads. Komnumnstopsl ¢ noaaep:xkoit
OpenMP. Komnwsiuusa nporpamm ¢ OpenMP. Mogens nporpammupoBanuss OpenMP. Cocras
oubnmuoreku OpenMP. 3ananue xoyinyecTBa MOTOKOB. 3aMepbl BPEMEHM BBIIIOJIHEHUS Y4acTKOB
nporpamMmbl.  JlupektuBa parallel. Mogens nanneix B OpenMP. [lupektuBa threadprivate.
Broxennsie mnapannensHeie oOmactu. JupektuBa single. JlupexktuBa master. [upextuBa for:
aBTOMAaTHYECKOe pacmapaiienuBanue MukioB. [lapamerpsr onumu schedule. QupextuBa ordered.
JupextuBsl sections u section. CpeacrtBa cunxpoHmszanuu B OpenMP. [lupextuBa critical.
ATOMapHbIe onepanuu. 3aMKH.

Mooyns 2. Ilapannenvhvle sbluuciumenshsie CUCEMbl C pACnpeOeleHHOU NaMambio

2.1. Mogenb nepenaun cooomennii MPI.

Monens nepenauun coobmenuil. Ilepenaua cooOmenns. KoMMyHHUKAaTOp U paHTH MPOLIECCOB.
OOMeH cooOIIeHUsIMU: TTONAPHBIN U KOJUIEKTUBHBIN, OoKupyrouuil u Hebnokupyromuii. Cocran
coobmenusa. Kommynuxartopel. Iloceuika cooOuienus. Ilomyuenue cooOmienus. Cratyc
coo0Omenus. Beoa u BeiBoj B iporpammax ¢ MPI. O6men mipu momoiu oHOTO BhI3oBa. [lockuika u
npueM cooOmieHusi 6e3 OmokupoBkH. TecTUpoBaHHME cTaTyca JOCTaBKH cooOmeHus. OxugaHue
noctaBku cooOmenus. bapeepnas cunxponusanus B MPI. MaccoBas pacceinka coobmenuii. Coop
cooOmennit ot mporeccoB. Omnepanuu Han manaeiMu B MPL. COop u pacceuika cooOmieHui.
3aBepmieHue Tpynmbl nporeccoB. Pabota co Bpemenem B MPI.  KomnektuBHbE 00MEH
coo01eHusaMu pu pabote ¢ MaccuBaMu. Paccblika maccuBa. [lopoxaeHne mponeccos.

4 O0beM yueOHOM TMCHUTITHHBI

. B 3auerHbIx B akanewm.
Bunel yue6HOM paboThI
SIMHUTIAX qacax
OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4€0HOMY ILUIaHY 3 108
KonrTaktHas padora (KP): 1,33 48
Jlexmmm (JIek.) 0,44 16
Jlaboparopusie pabots! (JIP) 0,89 32
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CamocrositeabHas padora (CP): 1,67 60

Brmmonnenne noMantaux 3agaHui 0,225 8
[ToaroroBka K 1abopaTOpHBIM paboTam 0,89 32
IToaroroBka K KOHTPOJIBHBIM paboTam 0,225 8
[ToaroToBKa K 3a4€Ty € OLIEHKOM 0,33 12
Bujx koHTpoJs: 3ayer ¢ OIEHKOH
Bib! yueGHoi paGoTs! B 3agetnrix | B actpoHOM.
eIMHUIIAX qacax
OO01asi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4€0HOMY ILUIaHY 3 81
KonTaktHas padora (KP): 1,33 36
Jlexuuu (JIek.) 0,44 12
Jlaboparopusie padoTs! (JIP) 0,89 24
CamocrositesbHast padora (CP): 1,67 45
Brmmonnenne noMantHux 3aJaHui 0,225 6
IloaroroBka k 1a60paTOpHBIM paboTam 0,89 24
IToaroToBka K KOHTPOJBHBIM paboTam 0,225 6
[ToaroToBKa K 3a4€Ty ¢ OLIEHKOM 0,33 9
Bujx koHTpoJs: 3ayer ¢ OLEHKON

AHHOTaNUsA Y4eOHOM MPOrpaMMsbl IMCUHILINHBI
«AIMMHHMCTPUPOBaHNE onepanuoHHoi cucremsbl Linux» (b1.B5.21)
1 Heap aucuuniauubl — GopMupoBanue 0a30BBIX MPEACTABICHHUM, 3HAHUN W YMEHUU B
o0JyacTy aIMUHUCTPUPOBAHUS CEMENCTBA COBpeMeHHbIX onepannoHHbIX cucreM (OC) Linux..
2 B pe3yabTare n3yuyeHus IMCHUIIMHBI 00y4aloluiics Mo nNporpaMmme dakajiappuara
JOJIKEH:
Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— BIAJCHME IIMPOKOM 0Omell mnoAroToBkoi (0a30BBIMM 3HAHUSIMHM) JJISl  PELICHUS
MIPaKTUYECKUX 3a7a4 B 00J1aCTH HHPOPMALMOHHBIX cucTteM U TexHosorui (OI1K-1);

— CIIOCOOHOCTh  KCIIOJIb30BaThb  COBPEMEHHBbIE  KOMIIBIOTEPHBIE  TEXHOJIOTUH  IOMCKA
nH(popMalUU JJI PEUIeHHs MOCTaBJIEHHOMN 3a/lauM, KPUTUYECKOIO aHalu3a 3TOW MHpopManuu U
000CHOBaHMSI MPUHATHIX Ul 1 noaxo10B K pewmeHuto (OIIK-5);

— CIOCOOHOCTh BbIOMpATh U OIIEHMBATh CIOCOO peanu3aluy MH(MOPMAILMOHHBIX CHCTEM U
YCTPOICTB (IIpOTrpaMMHO-, alapaTHO- WIM MPOTrPaMMHO-aNIapaTHO-) JJIs PEeIIeHUs TOCTABJIEHHOM
3amauu (OI1K-6).

3nams:

— OCHOBHbBIE KOMaH/Ibl M YTUIUTHI agMuHUCTpupoBanusa OC;

— OCHOBBI IPOI'PAaMMHUPOBAHUS C UCIOJIb30BaHUEM KOMaHIHOM 000710UKY;

— OCHOBBI cucTeMHOro nporpammupoBanus 1 OC Linux;

— ocHoBHble aucTpudOyTuBbl OC Linux u monmyisipHOe OTKPHITOE IPOrpaMMHOE OOecreyeHne
JUIS BBITIOJIHEHUS TIOBCETHEBHBIX 3a/1a4;

Ymemo:

— MPUMEHSTh HacTpauBaTh KOHKpeTHbIe KoHurypanuu OC Linux;

— aJMUHHUCTPUPOBATh JIOKAJIbHbIE BBIYMCIUTENIbHbIE CETH C KOMIBIOTEpaMHU W/MIU
Mapmipyruzaropamu ¢ OC Linux;

Braoemy:

— HaBbIKaMHU cUCTeMHOro aaMuHuctpupoBanus A OC Linux;

— CIEUUAIM3UPOBAHHBIMM IPOrpaMMaMU Uil HACTPOMKM NEPCOHAIBHBIX M CEPBEPHBIX
KOMIIBIOTEPOB.

3 Kparkoe coaepxxanue THCUUILIMHBI
Mooynv 1. Ochogbl aOMUHUCMPUPOBAHUS
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1.1. Beenenune. Ycranoska OC Linux. Ilonatue onepannoHHOW cucteMbl. KOMIOHEHTHI
onepanoHHbIx  cucteM  (OC). IloHatne  aIMUHHCTPUPOBAHHUS, 3aJaud  CHCTEMHOTO
agmuHuctpaTopa. CBoboaHoe nporpammuoe odecniedenue. Mup UNIX. Ucropus cozmanus Linux.
OcHoBHbIe TUCTpUOYTUBHI. MCriop30BaHNe CHMBOJIA «IIpsiMasi Kocasi yepTta». Peructp cuMBOJIOB.
Cucrema wuMeH XKecTkuX auckoB. YcranoBka Ubuntu Linux. VYcranoBka Linux BHyTpu
BUpTyallbHOW MamuHbl (Ha npumepe VirtualBox). Breibop pasgena Ha >XKeCTKOM JUCKE JUIs
YCTaHOBKH, CO3/IaHHM€ U ynajieHue pasnenoB. Hactpoiika 3arpy3unka OC. OducHbIe TPHITIOKEHUS.
Tepmunan. I'padpuueckue paboume okpyxenuss Gnome u KDE (K Desktop Environment —
pabouee okpyxenue K).

1.2. Pabora ¢ komaHgHOW o6osoukoi. Komannnas o6Gosouka. [Ipumepbl KOMaHIHBIX
ob6onouek, wuHTepnperaropsl. Komanmnas o6omouka bash (bourne again shell —
YCOBEPIICHCTBOBAHHAS U MOJICPHU3UPOBAHHAS BapUallks KOMaHIHOW 00010ukH sh, pazpaboTanHas
Crusenom bopuowm). Ilpurnamenue BBoga koMana. Buptyanbasle TepmuHansl. [loBblieHus npas,
cymnepnois3oBarenb. Hactpoiika TepMuHana. ABTOMaTHYECKOE JOMOJHEHHE KOMAaHIHOM CTPOKH.
[Tonyuenue momomu u crnpaBku. Cucrema man. CTpykTypa KOMaHIbl. BCTpoeHHBbIE KOMaH/BbI,
cucTeMHble KoMaH/bl. CTUIM yKa3aHUs onuuil komaHja. PenakTupoBaHue U HUCMOJIHEHHWE KOMaHI,.
[lepemennpie 060m0ukn u OKpykeHus. Mcropus komana. [lceBmonumbl komann. KomanmgHas
nojacraHoBka. [1labnons! noxcranosku. [IpaBuia Ber6opa napoJieit.

1.3 Pabora c Qaitnamu u kartamoramu. llomydyenue crnuckoB (aiaoB U KatajaoroB. THIIBI
¢daiinoB. Komanael cd, mv, rm, touch, Is. [lepememenne mo nepeBy karamoroB. Co3naHue u
ynanenue (QaiinoB u karajoroB. KomupoBaHue, mnepemenieHue U InepeMMeHoBaHue (aiioB U
karajioros. [louck ¢aiinos. BeimonHenue komana HaJl pe3yibraTaMu rnoucka. OnpeaeneHue TUIIOB
¢aitnos. Jleckpuntopbl U xKecTkue cBsi3u. Omnpenesnenre cBOOOJHOIO U 3aHATOTO MECTa Ha JIUCKE.
Perynspubie Boipakenus. [1labnonsl u kBaHTH(UKaTOpel. KoMaHma grep U ee OCHOBHBIE ONIUHU.
Coznanue (aiioB myreM IepeHalpaBiIeHHUs NMOTOKOB BBOJA-BbIBOJA. COXpaHEHHE pe3ylIbTaToOB
BBITNIOJIHEHUS] KOMaH/1 B IEPEMEHHBIE.

1.4 Cuenapuu koManHOM 06070uku bash. Cuenapuu (ckpurntbl) 060104yku. [lepemennsie B
bash. VHTepakTuBHas yCTaHOBKa 3HAa4Y€HUI IepeMEHHBIX. BbBI30B CKpUNTOB. DKpaHUpPOBaHHE
(quotation). ITo3unroHHBIE U crieMaIbHbIE TApaMETPhl. Y CTaHOBKA apryMeHTOB. BbI30B QyHKIMi
B CKpHUITaX, Iepenaya napamerpoB B pynkuuu u u3 ¢pynknuil. Komanga test. CpaBuenue Qaiinos,
CTpPOK, uncen. [Ipumeps! CKpUnToB.

1.5 TlporpammupoBanue s bash. Pacmmpennpie BO3MOXHOCTH KOMaHIHOW OOOJIOYKH
bash. Beruncnenne apudmerndeckux Beipakennit. Komanga if. Komannaa case. Iukiael. Co3zmanue
MIOCJIEIOBATEILHOCTEN YHCEN JJIi UTEpUpPOBaHUS BHYTpHU LMKiIa. Here-moxkymeHTsl, here-cTpoku.
[ToncranoBka mporiecca (process substitution).

1.6 Ympasnenue npaBamu u nosb3oBatensiMu. [IpaBa noctyna u mpasa BianeHud. Ilpasa
noctyna K ¢aiiyiaM u KarajgoraMm. M3meHneHnue mpaB 0CTyma. Y CTaHOBKA MpaB JOCTyMa. XpaHCHUE
yueTHBIX 3amuced. Peructpauus, ynaneHue, OJOKMpPOBaHME YYETHBIX 3aluced. YTMpaBiieHUE
napoJisiMi. YTIpaBJICHHE TPYIIaMu noJsib3oBateneid. [Ipodunu nonp3oBareneit. [lomyduenne otueToB
00 aKTHBHOCTH I10JIb30BaTEEH.

1.7 CpaBaenue omnepanmoHHbeix cucteM Linux m Windows. Komananas o6omouka bash u
cmd: cXoACcTBa M OTIMYMS, CPAaBHEHHUE OCHOBHBIX KOMAaHJ: IEPEMEIICHHE [0 IAUPEKTOPUSIM,
OTOOpaX€HUE  COJEPKUMOTro, KONHMpPOBAaHHE, YyAajleHue QailioB. 3amycK HCIOJHSIEMbIX
npwioxkeHud B Linux u Windows, HamucaHue HMHTEPIPETUPYEMBIX HCHOJHSAEMBIX (ailioB.
VYnopapiieHue KOMIBIOTEPOM U YCTpOWCTBaMU. 3alycK M OcTaHOBKa ciyx0. Ilapamerpsl
aBTO3arpy3Ku. YTpaBjeHUE AWCKaMu, (popMaTUpOBaHHWE OUCKA, CO3JaHHE (PAHIOBBIX CHCTEM H
paznenoB. 3amper 3amycka nporpamMM. CleHapuM 3amycka U 3aBepllieHus paboThl. YcCTaHOBKa
NpaiiBepoB (B T.4., - ISl HEU3BECTHBIX YCTPOICTB).

Mooy 2. Paboma ¢ oanubimu u npoyeccamu

2.1 Ilpoueccsl u curHansl. MHoro3agaunocTs. [Ipouecchl u 3aganus. CUCTEMHbIE BBI3OBBI.
Crpykrypa mpornecca. Maentudukaroper mpornecca. Kareropum mporeccoB. DOHOBBIM pexuM
BBITIOJTHEHUS 3aMaHuid. JKW3HEHHBIA UK mporiecca. MoHUTOpUHT mpolieccoB. [lceBmodaiinoBas
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cucrema /proc. Curnanbl. IlepexBaT um o00paboTka cHrHajIOB B KOMaHJHOHW oOoJyiouke bash.
VYipaBineHue NIpUOPUTETOM IPOLIECCOB.

2.2 OTIOXEHHOE U PETryJIsIPHOE BHITIOJIHEHHE 3a1aHui. OTII0KEHHOE BBITIOJHEHUE 3aaHUM:
KOMaH/Ibl at, atq. PerynspHoe BbINoJIHEHUE 3aJaHUI: TTOJCUCTEMA CIoN.

2.3 TekcroBsle Qaitnibl 1 noToku. [lepenanpaBieHue noTokoB BBOJa-BbiBoAa. KoHBelepsl u
¢uneTpel. Komanma echo. IIpocmotp daiinos: more, less, cat. Oobenunenne ¢aitioB. Komanmpt
head u tail. Bripezanme texcra mpu momomru cut. CpaBHeHue (aitioB um karamoroB. I[Ipoctoe
dbopmatupoBanue TekcTa. [loAroToBKa TEeKCTa K TeYaTH. 3aMEeHa CHMBOJIOB TaOylsalWH Ha
npo6enbl. Komanaer BeIOOpa, 00BEAMHEHUSI CTPOK. 3aMeHa CHMBOJIOB C TOMOIIBIO KOMaH/BI tr.
Cnoco6nr o0beuaeHuUs (ainoB. Ilomyduenne nammna. Pasnmenenue ¢aiinmoB Ha yactu. Komannma
xargs. CopTupoBka sort.

2.4 TloroxoBele penaktopbl. [loTokoBbili pemakTop Sed (stream editor — MOTOKOBBII
penaktop): Oydepsl, 3ameHa, 0OpaTHBIE CCBUIKH, MOIW(DHUKATOPHI, OMIMH, YAAJICHHUE, Ie€YaTh,
WHBEPTUPOBAaHUE BBIOOpA, 3amuch, ureHue. [loTOkOBBIN penmaktop awk: 1mabaoH, KOMaHBI,
BCTPOEHHbIE NepeMeHHble. Boruncnenus na awk. Hanucanue ckpuntos awk. Ilpenonpenenennsie
¢dbynakuun awk. [lepegada nepeMeHHBIX U3 KOMaHIHOM 00010ukH B awk 1 0O6paTHo.

2.5 Pabora c XecTKUMHU AUCKaMH U (HaHIOBBIMU CHCTEMaMHU. YCTPOWCTBO (ailioBoii
cucteMbl. Xpanenue uHpopmanuu B ¢aitioBoil cucteme. lMcmosib3oBaHUE JKECTKUX CBs3EH M
CUMBOJIMYECKUX CChUIOK. PaboTa ¢ jxecTkuMM JuckamMu U ¢ainoBeiMu cucreMamu. dusndeckast
CTpYKTypa Hakonutens. MIMeHa )KeCTKMX MarHUTHbIX AUCKOB. Co3llaHuE pazJiesioB IpU MOMOIIU
fdisk. Coznmanue daitnoBoii cucremsl. [IpoBepka nenocTHOCTH (QaitioBoi cucTeMbl. MOHTHPOBaHUE
¢ainoBbix cucrem. PabGora ¢ paszmenoM noakadykd. MOHUTOPUHI  JMCKOBBIX PECYPCOB.
Ontummszanus mnpousBoautensbHocTd gucka IDE. PesepBHoe kommpoBanme. Komanma dd.
ApxuBupoBanue Qaiinos. [IpousBoaurenbHoe KonupoBaHue (ailioB MpH MOMOLIY YTHIUTHI rsync.

Mooynb 3. AOmunucmpuposarnue cepeepHbixX cucmem

3.1. Vmnpanenue mnporpammubiM oOecneuenueM (I1O). Cucrembl  ynpaBieHus
porpaMMHbIM oOecnieueHueM. 3aaauu ympasienus [10. Ilponecc ympaBieHuss mporpaMMHBIM
obecneuenueM. BapuanTel ycranoBku [10. Cucremsl ynpapieHus nakeraMu. MeHe Kepbl IaKeToB
rpm, yum, apt. [IlpenmMyiiectBa 1 HeAOCTaTKK CUCTEMBI YIIPABICHHUS IPOIPaMMHBIM 00eCIIeUeHUEM.
CrangapTHbIE pacrnojoKeHus: ycTaHOBKU rporpamMM. KonguukT nakeTos, ero paspemienue. Coopka
IIPOrpaMMHOT0 00eCreYeHUs U3 apXUBOB C UCXOJHBIM KOJ0M. YTuiauTa configure, yruiura make u
daiin coopku Makefile. Yacto BcTpewaronuecss ommOKM MPU KOMIUJISAIAA U3 UCXOJHBIX KOJOB.
VYmpaBnenue 6MOINOTEKaAMH.

3.2 Cucremusble )xypHaibl. [Ipouecc 3arpy3ku u ypoBHU BbinosnHeHus. Kondurypuposanue
cyx0bl  syslog (system logger — cucrema >xypHanmupoBaHus). VCTOYHMKHA COOOIICHHIA.
[Ipuopurersl. Potamus sxypnanoB. [lociemoBarenbHOCTh Tpoliecca 3arpy3kd. 3arpy3ddik grub
(grand unified bootloader — yHuduuUUpOBaHHBIA 3arpy3yuk € OOJIBIIMMHU BO3MOXKHOCTSIMU).
AnmunuctpupoBanue grub B Ubuntu Linux. YpoBHM BbionHEHHs — cTaHaapTt System V.
Hactpoiika aBTOMaTH4eCKOro 3amycka IpOLIECCOB WHUIMANIM3AIMKU. 3amyCcK CIYKO BpYUYHYIO.
OcTaHOBKa U 1epe3arpy3ka CUCTEMBI.

3.3 CereBble ciyxObl Linux. Cnyx0bl cetu. Ypanenusiii poctyn: SSH (secure shell —
yIaJE€HHOE YIpaBJICHHE OINEPAMOHHON CHUCTEMOW IO 3allUIEHHOMY KaHally MOCpPEACTBOM
komanaHou o6omouku), VNC (virtual network computing — cucrema ymalleHHOTO IOCTyIa K
pabouemy crony). Ilepenaya ¢aitnos: FTP (file transfer protocol — mpoTokon nepenaun (aityios).
Hacrpoitka FTP-cepepa. Knment FTP. Komannma wget. bpaysepsl Uisi KOHCOJIBHOW CTPOKH.
CereBas daiinoBas cucrema NFS (network file system). Cucrema nmedatu CUPS (common unix
printing system — o6Omas cucrema nedatu UNIX). CoBmectnas pabora Windows u Linux
KOMIIBIOTEPOB ceTu: maker SAMBA.

3.4 CereBble cpenacrtBa Linux. Hacrtpoiika cereBoro unHtepdeiica U3 KOMaHIHOW CTPOKH.
Hacrpoiika mapuipyrusaTtopa mo ymondanuio. Vcronap3oBanne cucTeMbl JOMeHHBIX uMeH (Domain
Name System (DNS)). Ilouck u yctpanenue mpobiem B paboTe ceTH. YTHJIMTHI netstat, nmap.
[IpoBepka pabotel DNS. VTmimra MoHuTOpUHTa Tpaduka (IOTOK COOOLIEHUH B ceTu Iepenadu
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nanHbix) [PTraf. arp-xam. CeteBoil skpaH, ero KOHQUIrypupoOBaHUE C IOMOLIBIO YTHIINTHI iptables.
AHTHBUpYCHAs 3allMTA.
4 O0beM yueOHOM TMCHUTTHHBI

Buib! yue6HOi paboThI B 3aueTHBIX B akagem. gacax
SIIMHHTIAX

O0mas TpyA0eMKOCTh 1M CHHUIIJIMHbI

1o yue0HOMY ILIAHY 4 144

KonrakrHas paoora (KP): 1,78 64
Jlexmm (JIek.) 0,89 32
Jlaboparopusie padboTsI (JIP) 0,89 32

CamocrositenbHas padora (CP): 2,22 80

BrinosHeHue qoMalHuX 3a1aHui 0,89 32

CamMocTosATEeNTbHOE N3YUYCHHE Pa3/IeNIOB Kypca 1,11 40

IToaroroBka K 3a4eTy 0,22 8

Bujx koHTpoJs: 3ayer ¢ OLEHKON
Buib! yae6HOi paboThI B 3aueTHbIX B actponomuu.
SIIMHHTIAX qacax

O0mas TpyA0eMKOCTb 1M CHHUIIJIMHBI

1o yue0HOMY ILIAHY 4 108
KonrakrHas paoora (KP): 1,78 48
Jlexmmm (JIek.) 0,89 24
Jlaboparopusie pabots! (JIP) 0,89 24
CamocrosiTtenbHas padora (CP): 2,22 60
Brmmonnenne noMantaux 3agaHui 0,89 24
CamocTosATenbHOE N3YUYCHHE Pa3/IesioB Kypca 1,11 30
[ToaroroBka K 3a4ery 0,22 6

Bujx koHTpoOJIS: 3ayer ¢ OLEHKOH

AHHOTaNUA Y4eOHOM NMPOrpaMMsbl M CUHILINHBI
«KopnoparusHabie nH(popmannoHHubie cucremb» (b1.5.22)

1 Heap AMCHUIIMHBI — TOJy4YeHHE M 3aKpelyieHue OOy4yarolmIMMHCS YIiyOJeHHBIX
KOMIIETEHIMI B BUJIe MPOPECCUOHATIbHBIX 3HaHNUN, YMEHUN U HaBBIKOB B 00J1aCTH KOPIIOPATUBHBIX
MH(OPMALIMOHHBIX CHCTEM, H3y4€HHE UX NPOrpaMMHON CTPYKTYpbl, OCBOEHHE IPUEMOB
[IPOrpaMMUPOBAHUSI B KOPHOPATUBHBIX HH(GOPMALMOHHBIX CHUCTEMaX, YCBOEHHE IPUHIIUIIOB
MIOCTPOCHHUSI TJI00ATbHBIX U KOPIOPATUBHBIX CETEH, MPUHILIMIIOB MEXKCETEBOI0 B3aUMOAECUCTBUS U
MEXCETEBBIX MPOTOKOJIOB, TEXHOJIOIMH ITI00AIbHBIX CETEH U MHTPAHET.

2 B pe3yabTare M3yuyeHus JMCHUIIMHBI 00y4alouuiics Mo nporpaMMe dakajiappuara
JOJIZKeH::

Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

— CIOCOOHOCTh  MHCTAJUIMPOBaTh IpOrpaMMHOE U anmapaTtHoe oOecreyeHue  Jyis
nH(pOpPMaLMOHHBIX U aBTOMaTH3UpoBaHHbIX cucteM (OIIK-1);

— CIOCOOHOCTh BbIOMpaATh U OIIEHMBATh CIOCOO peanu3anuy MH(MOPMAILMOHHBIX CHCTEM U
YCTPOICTB (IIpOrpaMMHO-, allapaTHO- WIK MPOTrPaMMHO-aNapaTHO-) AJIsl PEeIlIeHUs TOCTABIEHHOM
3amauu (OI1K-6).

3uamo:

— OCHOBHBIE IIOJIO’KEHUSI PabOThI, BEIOOPA U CITOCOOOB NOCTPOEHUSI MH(POKOMMYHUKALIMOHHBIX
CUCTEM Ha IpUMepe KoprnopaTtuBHbIX HHGopmannoHHbix cucteM (KHUC);
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— MPUHIUIBI TEXHOJOTMU U TOCTPOEHHUS IJI00abHBIX U KOPHOPATUBHBIX KOMIIBIOTEPHBIX
ceTei.

Ymemo:

— CTaBUTh W pelaTrh 3a7auyd MHGOPMALMOHHOTO OOECledYeHHsl Ipolecca YIpaBICHUS
MIPEANPUSATHEM;

— MpOEKTHpOBaTh, pa3paldaThiBaTh W HACTpauBaTb KOPHOpATHUBHbIE HH(POPMAIMOHHbIE
cuctemsl (Ha npumepe 1C:Ilpennpustue).

Braoemy:

— HaBbIKaMHU pabOThI C COBPEMEHHBIMH IPOIPaMMHBIMHM CpPEICTBAMHU IPOEKTHUPOBAHUS,
paspabotku u Hactpoitku KHC.

3 Kparkoe coaepxxanue TUCUMILIMHBI

Mooy 1. Bazosvle cmandapmul ynpasieHus Kopnopayueu

1.1. BBEJAEHMUE. [lonstie kopnopaTuBHONW HH(OPMALIMOHHON CUCTEMBI.

[Ipeamer u 3amaun kypca. [lonarue o0 uapopmannonHo cucreme. Kiaccel U cTpykTypa
nH(pOpMaLMOHHBIX cucTeM. TpeboBaHus, NPEabsBISIEMble K KOPIOPATUBHBIM HH(YOPMAIIMOHHBIM
cucteMam (KUC). IIporpammuo-anmapatnas peammsanus KUWUC. Krnaccudukanmss poeraka
MH(OPMALIMOHHBIX CUCTEM.

1.2. Dramel co3manus WHOOPMAIMOHHBIX CUCTeM. MeToa0J0THs 00BEMHO-KaJIeHAAPHOTO
mnanupoBanuss MPS u ee ocHoBHble moHsATHA. Cuctembl kinacca MRP  (mmanupoBanue
MaTepUAJIbHBIX MOTPEOHOCTEN): TEPMHUHOJIOTHUS, CTPYKTypa, OCHOBHBIE (DYHKIIMHM, BXOJIHBIE
2JIeMEHThI U pe3yibTarbl padoTel MRP-nporpammsl. Crangapt MRPII (cuctema mmanupoBanust
IIPOM3BOJICTBEHHBIX PECYPCOB MIPEIIPUSITHS): TEPMHUHOJOTHUS, CTPYKTYypa, OCHOBHBIE (YHKIIHH,
uepapxus miaHoB B MRPII-cucreme, oOpatnas cBs3p (feedback) u e€ ponr B MRPII-cucreme,
anroput™ pabotsl MRPII-iporpamMmel.

1.3. Cucrembr kmnacca ERP (cucrembl ympaBieHHsT pecypcamMH —IPEANpHUSTHSA).
Oynknuonansabie 010k ERP-cuctemsl. Otnuumne cucrtem kinacca ERP ot MRPII. Konnenmmst
CRM (knueHT-OpUeHTHPOBaHHbIE MH(DOPMALIMOHHBIE CUCTEMbI), UH(MOPMAIMOHHBIE TEXHOJIOTUU
i peanuzauuu konuenuuu CRM. Crangapt CSRP (unpopmannoHHble CUCTEMBI IIIAHUPOBAHUS
PECYpCOB, CHHXPOHU3UPOBAHHOE C MOKYNATEISIMH), OTKpbIThIe TexHooruu B CSRP.

1.4. Cuctembl 3JIEKTPOHHOTO JIOKYMEHTOOOOPOTa, OTIWYUTEIbHBIE CBOWCTBA. MecTo
CUCTEMBl  DJIEKTPOHHOTO  JTOKyMEHTOOOOpOTa B  KOPIOPATUBHON  CHCTEME  YIpaBICHUS
npennpustTueM. OnemMeHTbl COJ] kak oOTAeIbHbIE CUCTEMBbl. AHAJIW3 pBIHKA COBPEMEHHBIX
nporpaMMHbIX MpoaykroB juist KHUC.

1.5. OcHOBBI TEXHOJOTMH UM METOAMK pa3pabOTKU W BHEIPEHUS KOPIOPATHUBHBIX
MH(OPMALIMOHHBIX CUCTEM.

JKu3HeHHBIN UK MPOTpaMMHOTO oOecniedeHus. Mojaenu >XW3HEHHOTO IHKIJIA. DTalbl
paszpabotku I1O. Pa3pabGorka crparermu aBToMaTu3zauuu npeanpusatus. Ilpomecc BHeapeHus.
[IpoGnems! npu BHeapenuu I10.

Mooy 2. Ochosul npoepammuposanus u Kongueypuposanus ¢ cucmeme 1 C:Ilpeonpusmue

2.1. O6mme cBenenus o cucteme"1C:Ilpennpusarue 8". ba3oBas KOHIENIMA U OCHOBHBIC
KOMIIOHEHThl. Ha3HaueHne ¥ OCHOBHbIE MOHSTHS: MOHATUE MIATPOPMBL, IPUKIATHOIO PELIEHUS,
BHEJIpEHUH M MHGOpPMAUMOHHON 0a3bl; OOMIMI 0030p THUIIOB MNPUKIAAHBIX pereHuid. OCHOBBI
paboTel B KOH(Urypaluu: 3amycK M HacTpoika KOH(UIypaTopa, OCHOBHBbIE HHCTPYMEHTBI
pa3zpaboTuuKa.

2.2. OcHoBbl BeTpoeHHOro si3bika 1C. IIporpaMmubie Moaynu: MOIyiau GopM, 0OBEKTOB,
oOuie MOIyNIH, MOAYIM NPUIIOKEHHS, CEaHCa W BHEIIHEr0 COEJAWHEHHUS; THUIbl JAHHBIX,
poueaypsl U GYHKIMH; YIPABISIOLINE ONIEPAaTOPbl, CHHTAKC-IIOMOIIIHHUK.

2.3. Pabota c 06beKTaMu KOH(MUTYpaLuu:

CripaBOYHHMKHM:  CBOMCTBAa  CIPAaBOYHHUKOB,  co3AaHue  (OpM, CIPAaBOYHUKH  C
MPeIONPEICIICHHBIMU 3JIEMEHTaAMU, HEPAPXUYECKUE CIIPABOYHHUKH.

[lepeuncnenus, peJakTUPOBAHUE U YIIPABJICHUE CIIUCKOM MEPEUNCICHUMN.
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JIOKyMEHTBHI:
00paboTKH COOBITHH.

Knaccsl peructpoB yuera. Peructpbl cBeneHHMII M PErUCTPbl HAKOIUICHUS. ATpUOYTHI
peructposB. [IBHKEHHs perucTPOB ONEPATUBHOTO yYeTa.

2.4. PaboTa ¢ 3ampocaMu 1 OTYETaMHU.

OcHoBHbIE cBeJeHUs O 3ampocax. VCTOUHUMKM JaHHBIX A 3anpocoB. PeanbHble u
BUpTYyanbHble Tabauibl. KoHcTpykTOp 3ampocoB. Cxema KOMIIOHOBKHU JaHHBIX.

Coznlanue M peJakTUPOBAHME MEeYaTHBIX (OpM JaHHBIX KOHpurypanuu. MakeT neyaTHOM
¢dopmsbl. PenaktupoBaHue MakeTa, peJakTupoBaHue (POPMBI.

Mooy 3. Bazosvle cemesvie mexuonocuu

3.1. [IpuHIMIBI TOCTPOEHUS U apXUTEKTypa KOPIOPATUBHOM ceTH. MHOTOCI0MHHAs MOJEIb
cetu. [lpmHmumnsr Intranet MHuoroypoBHeBblli xapakrep Intranet. Apxwurextypa HHTpanert-
NHutepner. [IpeumyniecTsa 1 HETOCTaTKA HHTPACETH.

3.2. Cnoco6s! yctanoBku cucrembl 1C:Ilpeanpusrue: TUIBI AMCTPUOYTUBOB (IIOJIHBIH, IS
TOHKOT'O KJIMEHTAa); BapuaHTbl paOoThl ((ailioBblid, KIMEHT-CEPBEPHBIN), CIIOCOOBI UCIIOJIb30BAHUS
(TOJCTHIN KIMEHT, TOHKUI KJIUEHT, BEO-KJIIMEHT).

3.3. JlokanbHble, ryi00anbHbIE CETU. TeneKkoMMyHUKalMOHHbIE ceTH. CeTu onepaTopoB
cBs3U. OCHOBBI IOCTPOEHUS TJI00ANBHBIX U KOPIOPATUBHBIX ceTell. ba3oBble ceTeBble TEXHOIOTUU
U UX coBpeMeHHoe pa3BuTue. CTpykTypa U QyHKIUHU ITI00aIbHON CETH.

3.4. Texuonorun mnepBuuHbIX ceTeil. Ilnesmoxponnas uudposas wuepapxus (PDH),
BPEMEHHOE MYJIbTUIUIEKCUPOBAaHUE, Hepapxus ckopocted. CuHxpoHHas LM@poBas uepapxus
(SDH/ SONET), cranmapTbl, CHUHXpOHH3allUs, OTKa30yCTONYMBOCTh. YIIJIOTHEHHOE BOJIHOBOE
mynbTuiviekcupoanue (DWDM). Ontuyeckue tpancnoptasie ceTd (OTN).

3.5. Texunonoruu riobanbubix cerei. Crangapt Frame Relay, TexHuka npoaBmxeHUs
KaJIpOB, MIPOITYCKHAsI CIIOCOOHOCTh. TeXHOIOrHsI aCHHXPOHHOIO peknuma nepeaaydu (Asynchronous
Transfer Mode, ATM). TexHosnorust MHOronpoTOKOJbHOW KOMMYTAllMM € TOMOLIbI0 MeToK (Multi-
Protocol Label Switching, MPLS).

CBOWCTBA, CTPYKTypa, PEKBU3HMTBI, MOMIYJIb JOKYMEHTAa M MPOLEAYPHI

4 O0beM yueOHOM TMCUUITHHBI

O6bem
Buns! yaeGHOM paboThI B 3aueTHBIX B akameMudecKkux
SIMHUTIAX qacax
OO0uasi Tpy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY 3,0 108
IUIAHY
KonTaktHas pa6ora (KP): 1,78 64
Jlexmmm (JIek) 32/36 32
JlaGoparopus (J1a6.) 32/36 32
CamocrositesbHast padora (CP): 2,22 80
IloaroroBka k 1ab0paTopHBIM paboTam 16/36 16
Pedepar 16/36 16
CamocTosATenbHOE N3YUYCHHE Pa3/IesioB Kypca 48/36 48
Buja koHTpoJIsi: 3a4eT / 3K3aMeH — 3auer
O6bem
Buzpl yueOHOM pabOTHI B 3aueTHbIX B actponoM.
SIMHUTIAX qacax
OO0masi Tpy10€eMKOCTb AUCHUIIMHBI 110 Y4eOHOMY 3,0 81
IUIAHY
KonTaktHas pa6ora (KP): 1,78 48
Jlexmm (JIek) 32/36 24
Jlaboparopus (J1a6.) 32/36 24
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CamocrositesbHas padora (CP): 2,22 60
[ToaroroBka K 1a00paTopHBIM paboTam 16/36 12
Pedepar 16/36 12
CamocTosATenbHOE N3YUYCHHE Pa3/IesioB Kypca 48/36 36
Bua koHTpoJIsi: 3a4eT / IK3aMeH — 3aver

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«OcHoBbI 3koHOMUKW» (B1.5.23)

1 Hesab TMCUMILUIMHBI - TIOTYyYECHUE CUCTEMBI 3HAHUI 00 SKOHOMUYECKUX 3aKOHOMEPHOCTSX
(GYHKIIMOHMPOBAHUS IPOMBIIUIEHHOTO IPOM3BOACTBA B CHCTEME HALMOHAIBHONW HKOHOMUKH,
(dbopMHUpOBaHHE SKOHOMHYECKOIO MBIIIJICHUSI M MCIOJb30BAaHUE TIOJYYEHHBIX 3HAHUM B
MIPAKTHUYECKOU JI€ATEIIbHOCTH.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics MO NporpaMmme dakajiappuara
JOJIKEH:

Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

— CIOCOOHOCTh HAy4yHO aHaJIM3UPOBATh COIMAIBHO 3HAUYMMBbIE MPOOJIEMBI U TMPOIECCHI,
YMEHHE MCIOJb30BaTh Ha INMPAKTUKE METOJAbl T'yMAaHUTAPHBIX, 3KOJOTWYECKUX, COLMAIBHBIX U
HSKOHOMMUYECKHUX HayK B pa3jMuYHbIX BUJaX NpodecCHOHANbHON U conuanbHoi aestenbHoct (OK-
5).

3nams:

— OCHOBBI PKOHOMUKH B Pa3IMUHBIX cepax KU3HEAEATEIbHOCTH;

— METOo/bl pa3pabOTKH ONEPATUBHBIX U MPOU3BOJACTBEHHBIX IIIAHOB;

— METO/bI U CIIOCOOBI OTUIATHI TPYAA;

Ymemo:

— COCTAaBJISITh OTYETHI 10 BBIIOJIHEHUIO TEXHUYECKUX 3aJaHUI;

— TOTOBUTh HCXOJHbIE JaHHbIE JJs BbIOOpa W OOOCHOBAHMSI HAyYHO-TEXHHUECKUX H
OpraHU3alMOHHBIX PEIIEHUI Ha OCHOBE SKOHOMHMUYECKOTO aHaIIN3a;

— pazpalaThiBaThb  ONEpaTUBHbIE  IUIaHBl  PabOT  MEPBUYHBIX  IPOU3BOJCTBEHHBIX
MO JIpa3ICJICHUI;

Braoemy:

— METOJaMM M MHCTPYMEHTAMM MPOBEJIECHUS S3KOHOMHYECKOIO aHalln3a 3aTpaT U pe3ysbTaToB
JeSITeIbHOCTH MPOU3BOJICTBEHHBIX MOIpa3ie/ieHUN;

— UHCTPYMEHTAMM IUIAHUPOBAHMSI U  BBIIOJHEHUS MEpPONPUATUH 1O TMPOU3BOJCTBY
IPOYKLIAN;

3 Kparkoe coaepxxanue TUCUUILIMHBI

Mooy 1. Beedenue. OcHosbl pblHOUHOU IKOHOMUKU

DKOHOMHYECKHE TOTpeOHOCTH, Omara u pecypcbl. OOIIECTBEHHOE TMPOU3BOJCTBO U
SKOHOMMYECKHE OTHOLIeHHs. IIpou3BOACTBEHHbIE BO3MOKHOCTH OOIIECTBA M 3KOHOMHUYECKHI
BbIOOp. KpuBas mpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBaromieil mpeneiabHOM
nosiesHocTUM. TpaguiuonHas sKoHOMMUecKas cuctema. CoOCTBEHHOCTh: (OPMbI M NIYTH UX
npeoOpa3oBaHusl. PBIHOUHBIN MeXaHU3M crpoca U npeaoxenus. CoBeplleHHas U HECOBEPIICHHAs
KOHKypeHIHU. CyIIHOCTh M YCIIOBUS BO3HUKHOBEHHUS DPbIHKA. BUIBI PHIHKOB U HUX CTPYKTYpa.
Oynkuuu poiHKa. ToBap M ero cBoiictBa. Cmnpoc u mpemioxeHue Ha pbiHke. [lonstue
«anacTuyHOCTh». COBEpIICHHAass M HECOBEpIICHHAs KOHKYpeHUMH. MoHomnonus. OJINronous.
[ToHsiTHE HAIMOHAILHOM PKOHOMUKH, OCHOBHBIE MaKpOIKOHOMMUYECKUE noka3aTenu. [loTpebnenus
u coepexenus. [IponsBoacTBo, oOMeH u pacnpeneneHue. [lotpedienue, coepexenre, HHBECTUIIUN
ToBapoB u yciuyr. @unancoBas cucrema u (prHaHCOBas MojMTHKa obmecTBa. Hanoru u Hanorosas
cucTema.

Mooyns 2. DkoHoMuUYecKue 0CHOBbI YNPABIeHUs. NPOU3BOOCHEOM

[IpennpusitTie kak CyObEKT PHIHOYHOTO XO3MCTBA. DKOHOMUYECKHE 3aKOHBI U OCOOEHHOCTH
UX TposBIECHUS Ha nOpenupustud. Poap crenuanucra  XMMHUYECKOW  MPOMBIIIJIEHHOCTH.
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[IpennpusiTue B CUCTEME pHIHOYHOW SKOHOMMKH. Ilpeampustue — kak CcyOBbeKT U OOBEKT
NpEeNNPUHUMATENbCKONM  JEeSATeNIbHOCTH.  3aKOHOJaTeslbHas  0a3a  IpeaIpUHHUMATEIbCKOM
nesTenbHOCTH. HopMaTuBHO-IIpaBOBBIE aKThl, PETIAMEHTUPYIOLIUE JEATEIbHOCTh MPEIIPHUITUS.
Opranu3alMoOHHO-NIPaBOBbIe  (OPMBI  MPENNPUHUMATEILCKON JESITEIbHOCTY M KPUTEPUH UX
BbIOOpa. @opmbl cOOCTBEHHOCTU. BHEWIHsAS M BHYTpeHHSS cpeia Npeanpustus. MarepualibHoO-
TexHuuyeckas O0a3a mnpousBojacTBa. ChIpbeBas U TOIUIMBHO-3HEpreruyeckas 0a3za XUMHUYECKUX
npou3BoJcTB. [Ipou3BojcTBEHHAas MporpaMMa U TMPOU3BOACTBEHHAs MOIIHOCTH IPEANPHUSITHS.
KadecTBO 1 KOHKYpEHTOCTIOCOOHOCTH MPOAYKIIMH. DKOHOMHYECKOE 000CHOBaHKE BHIOOpA CHIPHS U
ToruBa. PecypcocOepexenue. AJbTepHaTHUBHbIE HCTOYHHUK CBHIpbS M JHEPruu. MarepuayibHO-
TEXHUYECKUE pecypchl mpeanpusaTuss. OCHOBHbIE NPOU3BOJCTBEHHbIE (DOHABI XUMHUYECKUX
MPEeANPUATHI: TOHsTHE, KilaccupuKanus U cTpykrypa. [loHaTHEe U CTPYKTYpa, U OLIEHKAa OCHOBHBIX
cpenctB. IlokasaTenu UMCHOJB30BaHUS OCHOBHBIX IPOU3BOACTBEHHbIX (oHA0B. M3HOC n
aMopTHU3alLus, U OlleHKa YPPEKTUBHOCTU UCIOJIH30BaHUS OCHOBHBIX MPOU3BOACTBEHHBIX (DOHIOB.
BocrnpounsBoacTBo 0CHOBHBIX cpeacTB. OOOpOTHBIE CpeAcTBa NPEINpUSTUS: MOHSITHE, COCTaB U
cTpykrypa. Mcrounmku QopmupoBaHus 0OO0OPOTHBIX cpeAacTB. OO00opadunBaeMOCTh OOOPOTHBIX
cpenctB. MaTtepuainbHble 3amackl Ha npeanpustuud. TpynoBele pecypebl nmpennpustus. [lepconan
MPEANPUATHS U €ro CTPYKTypa. D¢ (EeKTUBHOCTh UCIIOIb30BaHUS MEPCOHaIa U paboyero BpeMeHH.
[IpousBouTENHLHOCTH TPyAA U omuiaTta Tpyaa. OpraHuzamus 3apad0THOM IJIAThl HA TPEANPUSATHH.
[Ipou3BoIUTENBHOCTh TpyJa: MOHATHE, MOKa3aTeld U MEeToAbl u3MepeHus. MHnuBuiyanbHas U
oOulecTBEHHAasi ~ NMPOU3BOAMTENLHOCT,  Tpyda.  Pe3epBbl M (akTophl  TMOBBILICHUS
MIPOU3BOIUTENBHOCTH Tpyaa. DOopMbl, CUCTEMBI U pa3Mep OIUIAThl TPy/Ja Ha MPEANpPUSTUH.

Mooy 3. Texuuxo-sKoHOMUYECKUU AHANU3 UHHCEHEPHBIX PeUleHULL

JloXo/1bl ¥ pacxo/ibl Ha MPOU3BOJICTBO, M PEATU3ALUIO IPOIYKIIMH IpeanpudTus. 13aepxku
IIPOM3BOJICTBA MPOAYKIUHU (ceOecTOMMOCTD), MpUOBLIb, pPEeHTa0EIbHOCTh M II€HOOOpa3oBaHUE.
[TonsiTe 3aTpaThl Ha NPOU3BOJCTBO U pealM3alMI0 MPOAYKIUH (cedecTouMocTh). Buabl u
3HaueHue kiaccudukanuu 3arpar. CTpyKkTypa 3aTpar Ha MPOU3BOJICTBO U PEATU3ALUIO MTPOTYKIIHH.
TexHUKO-IPKOHOMUYECKUN aHallu3 HHXEHEpHbIX pemeHud. OcoOEHHOCTH pacuera 3arpaT Ha
MIPOM3BOJICTBO M PpEaIU3alUI0 MPOAYKIMH B KOMIUIEKCHBIX HPOU3BOJACTBaX. OCHOBHBIE IIyTH
CHIDKEHMSI 3aTpaT Ha IMPOU3BOJCTBO mpoaykuuu. Joxonel npeanpusitus. [lonstue npulblim u
70X0J1a MPEeANpUsATUs, METOAbl UX pacueTa. PeHTabenbHOCTh, €€ BUJbl U METOoAbl pacuera. [lyru
MOBBIIEHUS NpUOBIM U peHTa0enbHOCTH Ha mpeanpusTusx. lleHooOpasoBaHue u 1eHOBas
nosutuka. lleHa Ha mpoayKUuI0 W IpUHLMIBI LIeHOOOpazoBaHuda. Buael neH. CTpykTypa LEHBI,
cucrteMa 1eH. BzaumocBsi3u 1ieH u uznepxkek. LlenoBas nonutuka. PazpaboTka 11eHOBOM cTpaTeru.
OUHAHCOBO-KPEIUTHbIE OTHOLICHUS NPEANPUATUN U cucTeMa HasorooOoxenus. [lousarue, cocras
u CcTpykTypa ¢uHaHcoB mnpennpustus. [lpuHumnel HamorooOnoxenus. Hamorm u muarexu,
YCTaHOBJIEHHBIE 3aKOHO/1aTEIbCTBOM: BUJIbl, CTABKH, OOBEKTHI HAJIOTOOOJI0KEHUSI U CPOKHU YILIATHI
Hajora B OIOJIKET.

4 O0beM yueOHOM M CHUILTHHBI

B 3aueTHBIX

Bunel yue6HOM paboThI B akagem. gacax
SIMHATIAX
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY IUIAHY 2 72
KonTaktHas pa6ora (KP): 1 36
Jlexuuu (Jlek) 0,5 18
[TpakTnueckue 3anstus (113) 0,5 18
CamocrositesbHast padora (CP): 1 36

Bubl camocTosiTenbHOM paboThI - -

Buja KOHTPOJISA: 324€T C OLCHKOMH - -

. B 3aueTHBIX B actponom.
Bunel yue6HOM paboThI

SIMHUTIAX gacax
OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 2 54
KonTaktHas pa6ora (KP): 1 27
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Jlexmmm (JIek) 0,5 13,5

[TpakTueckue 3anstus (113) 0,5 13,5

CamocrositesbHas padora (CP): 1 27

Bubl camocTosiTenbHOM paboThI - -

Buja KOHTPOJISA: 324€T C OLCHKOMH - -

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«/luneitnas anreopa» (b1.5.24)

1 Heap aucuuniuHbl — (OPMUPOBAHHE Y CTYACHTOB CHUCTEMbl OCHOBHBIX IOHSTH,
HCIOJIb3YEMBIX JJISl IOCTPOCHUS Ba)KHEHIIMX MaTeMaTUYECKUX MOJENEe, U YMEHUS UCII0JIb30BaTh
MaTeMaTU4YE€CKHE METO/IbI JIJISl ONMCAHUS PAa3JINYHbIX IIPOIIECCOB.

2 B pe3yJbTaTe H3y4YeHHUs AUCHUILIMHBI 00y4alomuiics 1o nporpamme 0akaJjaBpuara
JAOJIFKEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— BJAQJCHHUE KYJIbTYpOM MBIIUIEHHS, CIIOCOOHOCTh K OOOOIIEHHIO, aHANu3y, BOCIPUSATHE
uH(popMaluy, TOCTAaHOBKA LENU U BBIOOPY IyTeH ee AOCTHMKEHHS, YMEHHE JOTMYECKH BEPHO,
apryMEHTHPOBAHHO U SICHO CTPOUTh YCTHYIO U UCbMeHHYI0 peub (OK-1);

— CHOCOOHOCTh HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUHBIX JUCUUIUIMH B
npo(ecCHOHAIIbHON  IEATENIbHOCTH, NPUMEHSTh METOJAbl MaTEeMaTHMYeCcKOro aHajuu3a |
MOJENIUPOBAHUS, TEOPETUUECKOTO U dKCIIepUMeHTaIbHOoro uccienoBanus (OIIK-2).

3nams:

— MareMaTH4YeCKHEe TEOPHUH M METOJbl, JISKAl[Ue B OCHOBE IOCTPOCHHUS MaTeMaTHYECKUX
MOJIeTIeH;

— OCHOBBI IPUMEHEHHUSI MaTEMaTHUYECKUX MOJIENIEeH U METOJIOB.

Ymemo:

— BBIOMpATh MaTEMAaTHUYECKUE METO/Ibl, IPUTOIHbIE JUI PEIICHNs KOHKPETHOM 3a/1auH;

— HCIIOJIb30BaTh MaTe€MaTHYECKHUE MOHSTHS, METOJbl U MOJENH Uil OMHCAHUS Pa3IMYHBIX
IIPOLIECCOB;

— MPUMEHSATh MAaTEMATUYECKUE 3HAHUS Ha MEKIUCLUITIMHAPHOM YPOBHE.

Braoemy:

— ocHOBaMM (YyHIAMEHTAJIbHbIX MaTE€MaTH4YEeCKHMX TEOpUA M HaBbIKAMH MCIOJIb30BAHUS
MaTeMaTHU4ECKOro arrmapara.

3 Kparkoe coaepxxanue TUCUMIIIMHBI

Mooyne 1. dnemenmur meopuu uucen u meopuu MHodcecms. Jleicmeus Ha0 MHO20YNEeHAMU

Uucna (umenble, oTpuliaTeabHbIe, BEIIECTBEHHBIE). AOCOTIOTHAS BEIMYMHA ACHUCTBUTEIHHOTO
yucna. KommuiekcHble uucna. Omnepanuu HaJg HUMH. MHo>xecTBa M Omnepaluyd HajJg HUMHU.
DneMeHTbl MHOXKECTBa, MOoJAMHOXecTBa. UncinoBble MHOKecTBa.  Dopmynsl MyaBpa u Dilnepa.
N3BnedyeHne KOpHs n-OW CTENEHW M3 KOMILIEKCHOTO uucia. PelleHne ypaBHEHMI KBaJIpaTHBIX U
BBICIIUX MOPAIKOB. PanonansHas 1po0s. OCHOBHAs TeopeMa ajireOpshl.

Mooy 2. Bekmopuas aneebpa

Bexropsl. JIuHenHble onepanun Haj Bekropamu. lIpoeknus BekTopa Ha oChb. JleKapTOBBI
KOOpJIUHATBhl BEKTOPOB M TOYeK. CKaliipHOE MpPOMU3BEICHHE BEKTOPOB, €r0 OCHOBHbIE CBOMCTBA,
KOOpJIMHATHOE BbIpakeHUE. BeKkTopHOE M CMEIIaHHOE NPOU3BEJICHHE BEKTOPOB, UX OCHOBHBIE
CBOWCTBA ¥ T€OMETPUUECKHI CMbIC. ONpeaeuTenu BTOPOTO U TPEThero nopsiaka. KoopaunatHoe
BBIPDAKEHUE BEKTOPHOIO M CMEIIAHHOro mpou3BeneHus. @DU3NYecKoe U T'€OMETPUYECKOe
MIPUJIOKEHUE BEKTOPHBIX MPOU3BEACHUN.

Mooy 3. Ananumuueckas ceomempusi Ha NJIOCKOCMU

MeTol KOOpAMHAT Ha IUIOCKOCTU. JlekapToBa NpsIMOYrojibHasi CUCTEMa KOOpP/AMHAT,
MOJISIpHAsl cucTeMa KoopauHaT. PaccTosHue Mexay OByMms Toukamu. JleneHue oTpes3ka MOomojaMm.
VYron Mexy IByMsl OpsIMbIMHU Ha IJIOCKOCTHU. Y CJIOBUS NApauIEIbHOCTU U MEPIEHIUKYISIPHOCTH
NpsIMBIX. YpaBHEHUS NPSIMON JIMHMM Ha IUIOCKOCTH: oOOIlee, C YIJI0BBIM KO3((ULIHEHTOM,
MpOXOJAlIell Yepe3 NaHHYI0 TOYKY B 33aJJaHHOM HalpaBiICHUH, MPOXOJSIIEH Yepe3 JIBE JIaHHBbIE
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Toukd. PaccrosiHue ot Touku 110 npsAmoin. Kpusbie BToporo nopsnaka. Kanonnueckue ypaBHeHus u
rpaduKu OKPY>KHOCTH, JUIUIICA, TUIIEPOOJIBI, TapaboJIb.

Mooy 4.Jlunetinas ancebpa

Martpuupl. Onepauuu Haja MaTpuLaMu. DJIeMEHTapHble NMpeoOpa3oBaHUsl CTPOK MaTpPHIIbL.
[IpuBenenue Mmarpuubl K cTyneH4aromy Buiay u Buny [aycca. Panr marpunsl. Onpenenurenb
MaTpullbl U ero cpoiicTBa. OOparHast maTpuua. Pemnienue cucreM JIMHEHHBIX anredpandyecKux
ypaBHEHUH (C mMoMoIIbI0 oOpaTHOW Matpuilbl, MeTogoM ['aycca, metomom Kpamepa). [lonstue o
JUHEIHBIX BEKTOPHBIX IpocTpaHcTBax. JIWHeWHas 3aBUCHUMOCTh U HE3aBUCHMOCTb CHCTEMBI
BeKTOpoB. PasmepHocth u  0a3uc JuHeilHOro mpocrpaHcTBa. KoopauHaTel  BEKTOpa.
[IpeobpazoBanue KOOpAMHAT MIPHU NIEpexoie K HOBOMY 0a3zucy. JInHelHbIe onepaTopsl U IEUCTBUS C
HUMU. Marpuna nuHeliHOoro omneparopa. CBsi3b MEXIy MaTpUllaMU JMHEHHOro omeparopa B
paznuuHbiX Oa3ucax. Panr wmatpuubl. Teopema o panre. Bbluncienue paHra MaTpHIIbL.
CoBMECTHOCTh CHCTEM JIMHEMHBIX ainreOpanueckux ypaBHeHMM OAHOpOJHAs M HEOJHOPOJAHAs
cucteMbl. Teopema Kponekepa-Kanemnmu. dynmamentanpHas cuctema pemieHuid. CoOCTBEHHBIC
3HaYeHUs U COOCTBEHHBIE BEKTOPHI JIMHEHHOIrO oreparopa. XapaKTepUCTUUYECKHM MHOTOYJIEH.
bunuueiinpile u kBagpatuuyHble Qopmbl. Marpuna KkBagpatuyHod ¢opmbel.  IlpuBenenue
KBaJIpaTUYHON (OPMBI K KAHOHUYECKOMY BUTY.

4 O0beM yueOHOM TMCHMILTHHBI

Buabl yueOHo# padoThl Bceero 1 cemecTp
3a4. e/ 3a4. ef./
aK.qac aK.qac
gf::;ﬂ TPYAOEMKOCTb JMCHUIIJIMHBI 10 Y4eOHOMY 272 272
Konraktnas patora (KP): 0,88/32 0,88/32
Jlexuuu (Jlek) 0,44/16 0,44/16
[IpakTuueckue 3anstust (I13) 0,44/16 0,44/16
CamocrositesabHas padora (CP): 1,12/40 1,12/40
Bua KOHTpOJIA: 324eT C OLEHKOMH
Buabl yueOHo# padoThl Bceero 1 cemecTp
3a4. ef./ 3a4. ex./
actp.uac actp.uac
gf::;ﬂ TPYAOEMKOCTb JMCHUIIJIMHBI 110 Y4eOHOMY 2/54 2/54
Konraktnas patora (KP): 0,88/24 0,88/24
Jlexuuu (Jlek) 0,44/12 0,44/12
[IpakTrueckue 3anstus (I13) 0,44/12 0,44/12
CamocrosiTesbHas padora (CP): 1,12/30 1,12/30
Buja KoHTpOJIA: 324eT C OLEHKOMH

4.4.2 JIucuMniuHbl BAPUATUBHOMH YacTH (00s13aTe/IbHbIE TUCHMUIIINHBI)

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«YHcaeHHbIe METO/ABI PelieHHH YpaBHeHUH MaTeMaTudeckou ¢puzuku u xumumn» (b1.B.O/1.1)
1 deap MCHMIVIMHBI — OCBOCHUE CTYACHTAMU METOJOB YHCJIEHHOIO PEIICHUS
MaTeMaTUYEeCKUX MOJeJIed MpOLIECCOB XMMUYECKOM TEXHOJOTMH M OHOTEXHOJOIMH B
HECTAllMOHAPHBIX PEXXUMAaX U C pacipeeI€HHbIMU B IPOCTPAHCTBE ITapaMeTpaMHu.
2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIKeH:
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Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU
— CIOCOOHOCTHIO HCMOJb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX IUCHUIUIMH B
npo(eccCHOHAIIbHON  IESATENIbHOCTH, HIPUMEHSTh METOJAbl MaTEeMaTHMYecKOro aHajuu3a |
MOJENUPOBAHUS, TEOPETUUECKOTO U dKCcIIepuMeHTanbHOoro uccinenosanus (OI1K-2).
— CIIOCOOHOCTBIO HCIIOJIB30BaTh MaTeMaTH4YeCKHe METOAbl 0OpaOOTKH, aHaidu3a M CHHTE3a
pe3ynbTaToB podeccrnonanbHbIX uccnenoBannii ([1K-25).
3nams:
— OCHOBHbBIE THUIIBI JAU(PPepeHInaNbHbBIX ypaBHEHUH MAaTeMaTHYECKUX MOJENIed XUMHUKO-
TexHosjoruyeckux npoueccon (XTII) u moaxoapl K UX YUCIAEHHOMY PELICHUIO;
— OCHOBHBIE TOJIO’KEHUSI TEOPUHU PA3HOCTHBIX CXEM;
— MpaBWja  COCTABJICHHUS  PA3HOCTHBIX  CXEM,  allpPOKCUMHUPYIOIIMX  Pa3IMyHbIE
muddepeHnranbHbIe 3a/1a4H;
— OCHOBBI TEOPHH METO/1a KOHEUHBIX 3JIEMEHTOB;
Ymemo:
— M[paBWIbHO BBIOpaTb METOJ YMCIEHHOIO pPELIEHUs [ [OJIYYeHHOHM CHCTEMBbI
mudepeHInaTbHBIX YPAaBHCHHI;
— mnpuBecTH AuddepeHaibHOe YpaBHEHHE K pa3HOCTHOM CXEME;
— BBIIIOJIHUTH NpeoOpa3oBaHusl, HEOOXOAUMBbIE JJISl PEIICHHs] PA3HOCTHOM CXEMBI;
— COCTaBUTh OJIOK-CXEMY pELIEeHUs U pa3padoTaTh pacYETHBIN IPOTPAMMHBII MOIYIIb;
— OUEHHUTHb TOYHOCTH MOJTYYEHHBIX PE3YJIbTATOB;
Braoemy:
— METOJAaMH PEIIEeHUs PA3HOCTHBIX CXEM PA3JIMYHOTO THUIIA;
— METO/IOM OIpeeTIeHUS NOpsAAKa allpPOKCUMAIIMN PA3HOCTHBIX CXEM;
— METOJAaMHU UCCIIEIOBaHUSI YCTOMUMBOCTH PA3HOCTHBIX CXEM;
— METO0JIOM NpuBeJeHUs AU PepeHInanbHbIX YpaBHEHUN K 0e3pa3MepHOMY BHY;
— METOJAaMM YHCJIEHHOI'O PEIICHUs CJIOKHBIX CUCTEM YpPaBHEHMH MaTeMaTUYECKUX MoOjieiel

— MPaKTUYECKHUMH HaBbIKAMH YHCIIEHHOTO perieHus quddepeHInaabHbIX 3a1ay.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Brenenne

CoBpeMeHHbIE TEHJIEHIIMM B pa3BUTUU UUCJIEHHBIX METOJIOB, INPOrPAMMHUPOBAHUS U
BBIYMCIUTENbHON TeXHUKU. DopManu3anus 3TanoB pa3padoTKU MaTeMaTHYECKOW MO XUMHUKO-
TexHoJjoruyeckoro mpoiuecca. Kiaccudukauus ypaBHeHHE Matematuueckux wmoxeneit XTII.
Knaccugpukanuss rpanuusbix ycinoBuil. Ilpumepst martemaruueckux Mozenedt XTII. Bribop
YHICJIEHHOT0 MeTo/a pemieHus. OneHka TOUHOCTH BbIYUCTICHUI.

Mooy 1. Teopemuueckue ocHogwvl

[IpuBenenue ypaBHeHHH K Oe3pasmepHoMy Buay. PasHocTHas — anmpokcuMarus
muddepeHunanbHbIX oneparopoB 1-ro u 2-ro nopsakoB. [loHsTue mnopsaka anmpoKCHUMAaIlUH.
[ToHsATUA pa3HOCTHOW CETKHM M PA3HOCTHOM CXEMbl. SIBHbIE W HESIBHBIE PA3HOCTHBIE CXEMBI.
AnnpokcuManusi Ha4aJlbHbIX U TPAHUYHBIX YCIOBUH.

[ToHsATHS yCTOMYMBOCTU PA3HOCTHBIX CXEM U CXOJMMOCTH PELIEHUS Pa3HOCTHOM CXEMBbI K
pelIeHNI0 UCX0HOTO AuddepeHuanbHoro ypaBHeHus. CrnekTpalibHbI MeTo]] (METO/1 TapMOHHUK)
aHaliM3a YCTOMYMBOCTH pa3HOCTHBIX cxeM. McciienoBaHue yCTOMYMBOCTH SIBHOW W HESIBHOU
Pa3HOCTHBIX CXEM, allPOKCUMUPYIOIHUX U ddepeHnanbHoe ypaBHEHUE NapadoInyecKoro TUma.

Mooy 2. Pewenue oughghepenyuanvrvlx ypasueruti napadoiuieckoeco muna (0OHOMepHbIX
1o NPoCmMpancmay) u oughghepeHyuanbHuIX YPasHeHuUll 8 YaCMHbIX NPOU3B0OHbIX [-20 nopsoka

[Ipumepsl nuddepeHnrnanbHbIX ypaBHEHUH MapaboIMuecKoro THUIA MPUMEHHUTENIBHO K
rporeccaM XMMHUYECKOM TEXHOJIOTMM. SIBHAas pa3HOCTHAs CXeMa, UCCIENOBAaHUE YCTOWYMBOCTHU
CXeMBI, MeTOJ ee peuieHus. HesBHasg pasHOCTHas cxema, HCCIEJOBAHUE YCTOMYUBOCTH CXEMBI.
Metoa nIpOroHKH Kak METOJ PELICHHs] HESIBHOW PAa3HOCTHOM cXeMbl. MeToJ pelIeHHs] Ha OCHOBE
cxem Kpanka-Hukoncona wu CaynpeBa. I[locTpoeHme anropuTrMoB i peUIeHUS 3ajad
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TETUTONIPOBOTHOCTH M TP y3HUH.

[Ipumepsl nuddepeHNaNbHBIX ypaBHEHUIT B YacTHBIX MPOU3BOJAHBIX 1-ro mopsijaka
MPUMEHUTENFHO K [polleccaM XHUMHYECKOW TEXHOJOTMHU. SIBHbIE pPa3HOCTHBIE CXEMBI,
UCCIIEIOBAaHUE YCTOMYMBOCTU PA3HOCTHBIX CXEM, METOJ perieHus. HesBHbIE pa3HOCTHBIE CXEMBI,
YCTOMYMBOCTb PAa3HOCTHBIX CXeM, MeToJl pemeHus. [loctpoeHne anropuTMoB i pelieHus 3ajad,
CBSI3aHHBIX C PACUETOM ypaBHEHUI OajlaHCa YKcia YaCTHUI] B XUMUYECKUX PEaKTOpax.

Mooy 3. Peuwienue MHO2OMEPHBIX OUGhhepeHyuanbHbIX YPasHeHUll NapadoIuyecKo2o muna
U MHO2OMEPHBIX YPAGHEHULL 8 YACHMHbBIX NPOU3BOOHLIX 1-20 nopsoKa

[Ipumepbl MHOTOMEpHbIX JAU(@epeHIaNbHbBIX YpaBHEHUNH MapabOJU4YecKoro THIMa
MPUMEHUTENIPHO K [polleccaM XUMHYECKOW TEXHOJOTMHU. SIBHbIE pPa3HOCTHBIE CXEMBI,
UCCIIEIOBAaHUE  YCTOMYMBOCTH, MeToa  pemeHus. Cxembl pacumiervienus. (Cxema  co
crabunusupyrouieil 106aBkoH, cxeMa MpeauKTop-Koppekrop. MccnenoBanrne ycTOMYUBOCTH CXEM,
MeToa ux pemieHusa. CpaBHUTENbHAS XapaKTEPUCTHUKA U3YYEHHBIX Pa3HOCTHBIX cxeM. [locTpoenue
QITOPUTMOB JUIsl PEIIEHUsT MHOTOMEPHBIX 3a1a4y nuddy3un, BUXpsS CKOPOCTH C YUETOM SIBICHUM
KOHBEKIIUH.

[Ipumepsr MHOTOMEPHBIX ITU(PPEPEHIINATPHBIX YpaBHEHUN B YaCTHBIX MPOU3BOJHBIX 1-TO
MOPsIIKa MPUMEHUTENBHO K IpOIecCaM XUMHUYECKOW TEXHOJOTMH. SIBHbIE Pa3HOCTHBIE CXEMBI,
UCCIIEIOBAaHUE YCTOWYMBOCTH, MeTOJ pacuierieHus. CxeMbl pacUIeIUIEeHUs, HCCIEJOBaHHe
YCTOWYMBOCTH, MeToJ pemieHus. [locTpoeHue anropuTMOB AJisi pelIeHUss MHOTOMEPHBIX 3ajad
pacueToB (DYHKIMM pacnpeesieHrs YacTHl 10 pa3MepaMm U 110 TOJIIHUHE IUIEHOK Ha HUX B IIpoLecce
pa3oKeHus anaTUTa U MOJYyYeHHsI SKCTPaKIMOHHON (POCHOPHOM KUCIOTHI.

Mooy 4. Pewenue ouggepenyuanvhbix ypasHeHutl daiunmuieckoco mund

[Ipumepsl auddepeHnanbHbIX ypaBHEHUN JJUIMNTUYECKOIO THUIA MPUMEHHUTENIBHO K
3a7a4aM XMMHUYECKON TEXHOJIOTMU. MeTobl YCTAaHOBJICHUS C UCIIOJIB30BAaHUEM SIBHOW PA3HOCTHOM
CXeMbl (METOJ MpOCTOM HTepaluu), C HCIOJIb30BaHUEM cXeM pacuieruieHus. CpaBHUTENbHAS
XapakTepucTuka MeroaoB. llocTpoeHue  aaropuTMoB  JUIsl  pellleHUs  3a7ad  pacuera
KOHLIEHTPALIMOHHBIX M TEIJIOBBIX MNpo¢uMiIed B MPOTOYHBIX TPYyOUaThIX peaKTopax, pacuera
(GYHKIMM TOKa JUIsl pelIeHus 3a/1a4 TUAPOAMHAMHUKH.

Mooy 5. Pewenue unmeepo-oupgepenyuanvhvix ypagHenu

[Ipumepsl  uHTErpo-nupdepeHnanbHbIX  YpaBHEHUI  NPUMEHHUTENBHO K  3aJadyaM
XMUMHYECKOM TEXHOJOIMU. Pa3HOCTHBIE CXeMbl JJsi pelIeHUus HHTErpo-auddepeHmaibHbIX
ypaBHEHUH, MeTObl pemieHuil. [locTpoeHne anropuTMoB Ajsl pacdyeTra ypaBHEHUH sl (QYHKLMMA
pacnpesiesieHus BKJIIOUEHUH 10 pa3MepaM C y4eToM SBJICHHMM arsjomepanud U ApoOJeHHs B
XUMHUYECKHUX peaKkTopax.

Mooy 6. Pewenue clodxicHbIX cucmem ypasHeHull

[IpuBeneHue cucteMbl ypaBHEHUH K Oe3pazMepHoMy Buy. [locTpoeHre pa3HOCTHBIX CXeM,
anmnpoOKCUMHUPYIOIUX cucTeMy YypaBHeHUil. OmnpezneneHHEe YCTONYMBOCTH PAa3HOCTHBIX CXEM C
MOMOIIBI0 TECTOBBIX 3ahad. Meroa TecToBbIX 3aaay. PaspaboTka anroputMa ajisi peLICHUs
YpaBHEHHUH MaTeMaTH4YeCKOM MOJeNn IMpolecca MacCcOBOW KpUCTAIIM3AallMU U3 pacTBopa
(ypaBHEeHHE U3MEHEHHs KOHIIEHTPALMK B pacTBOPE, ypaBHEHUE OajlaHCa Yncia YacTHIla, YpaBHEHUE
W3MEHEHHUS TeMIIepaTyphl pacTBOpa).

4 O0beM yueOHOM TMCHMILTHHBI

O6bem
Buapr yue6HO# paboThI B 3auerHbIx B akanemunueckunx
eIMHUIIAX qacax

OO0uasi Tpy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY 5,0 180
IUIAHY

KonTakTHas padora (KP): 64/36 64
Jlexuuu (Jlek) 32/36 32
[TpakTnueckue 3anstus (113) 16/36 16
JlaboparopHbie paboThI 16/36 16
CamocrositesbHas padora (CP): 80/36 80
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Buja koHTpOJISI: IK3aMeH 36/36 \ 36
O6bem
Bunpr yue6HO# paboThI B 3auerHbIx B actponom.
eIMHUIIAX qacax

OO0uiasi Tpy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY 5,0 135
IUIAHY
Konraktnas patora (KP): 64/36 48
Jlexmm (JIek) 32/36 24
[TpakTnueckue 3anstus (113) 16/36 12
JlaGoparopabie pabOThI 16/36 12
CamocrositesbHasi padora (CP): 80/36 60

Buja koHTpOJISI: IK3aMeH 36/36 27

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
« Paapl 1 00bIKHOBeHHbIE TH(depeHIIHATbHbIE YPABHEHUS] B HHPOPMALIMOHHBIX CHCTEMAaX U
Texnojgoruax» (b1.B.O/1.2)
1 Heap aucuuminubl — GOPMHUPOBAHUUE Yy CTYIACHTOB CHCTEMbl OCHOBHBIX MOHSITHH,
KCMOJIB3YEMBIX JIJI MOCTPOCHUSI BAXKHEHIINX MAaTEMAaTUYECKUX MOJEJIECH, U YMEHHS UCIOJIb30BATh
MaTeMaTHUYE€CKUE METOIbI JIsl OMTMCAHMS PA3JIUYHBIX POLIECCOB.

2 B pe3yabTare n3yuyeHus IMCHUILIMHBI 00y4aloluiics Mo NporpaMmme dakajiappuara
JOJIKEH:
Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU
— CIIOCOOHOCTHIO HCMOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCUUIUIMH B
Npo(eccCHOHAIIbHON  IESATENIbHOCTH, IPUMEHSTh METOJAbl MaTEeMaTHMYecKOro aHajuu3a |
MOJENUPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTanbHOro uccinenosanus (OIIK-2);
— CIIOCOOHOCTHIO HCIIOJIB30BaTh MAaTeMaTUYEeCKHEe METOJbl 0OpaOOTKH, aHalu3a U CHUHTE3a
pe3ynbTaToB podeccruonanbHbIX uccnenoBannii ([1K-25).
3names:
— OCHOBbl JU(GEpPeHINATbHOT0O W UHTETPAIBHOTO HCYHCIEHUS, AUPQepeHInanbHbIX
YPaBHEHUH, TEOPUH BEPOATHOCTEN U MAaTEMATUYECKON CTaTUCTUKH;
— MareMaTH4YeCKHE TEOPHUH M METO[bl, JISKAl[Ue B OCHOBE IOCTPOCHUS MaTeMaTHYECKUX
MOJIeTIe;
— OCHOBBI IPUMEHEHHUSI MaTEMaTHYECKUX MOJIENIEeH U METOJI0B.
Ymemo:
— BBIOMpATh MaTEMAaTHUYECKUE METO/Ibl, IPUTOIHBIE JUI PEIICHNs KOHKPETHOM 3a/1auH;
— HCIIOJIb30BaThb MaTe€MaTHYECKHUE MOHSTHS, METOJbl U MOJENH Uil OMHCAHUS Pa3IMYHBIX
MIPOLIECCOB;
— BBISBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX IPOLIECCOB;
— HCIIOJIb30BaTh OCHOBHBIE METObl CTATUCTUYECKON 00paOOTKH JTaHHBIX;
— MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS Ha MEXKIUCLUITIMHAPHOM YPOBHE.
Braoemy:
— ocHOBaMM (YyHIAaMEHTAJIbHbIX MAaTEMaTHYECKHUX TEOPUH M HaBbIKAMH MCIOJIb30BaHUS
MaTeMaTHUYECKOro anmnapara;
— METOJaMHM CTaTUCTHUYECKO 00paboTKH HHPOPMAIUH.
3 Kparkoe coaepxxanue TUCUUIIMHBI
Mooy 1.Hucnosvie u hynkyuonanvhbie psaobsl
UucnoBele psiibl: OCHOBHBIE MOHSTHS, CBOMCTBA CXOJAAIIUXCS PSIIOB, HEOOXOAWMBIN
pu3HaK cxoxumoctu. ['apMonmyecknit psan. Psanel Jupuxie. [lpu3Haku cpaBHEHHs psAJIOB €
MOJIOKUTENbHBIMU usieHamMH. [lpusnak [lamamOepa. MHTerpaibHblil M paguKalbHBIA NPU3HAKU
Komm. 3nakodepenyrommuecss psapl: npu3Hak JlelOHuna. 3HAKONEPEMEHHBIC PSIbI: TOHSTHS
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a0COJIFOTHOW M YCJIIOBHOM CXOJUMOCTH, TPU3HAK a0COTIOTHON CXOJIMMOCTH, CBOMCTBA a0COTIOTHO U
YCIIOBHO CXOJSAILIUXCS PSAOB.

OyHKIMOHAIBHBIE PS/Ibl: OCHOBHBIE IMOHATHUS, 00JIaCTh CXOAUMOCTU. CTENEHHBbIE PSIbL:
paauyc, uWHTEpBaj, obOiacTte cxomuMoctu. CBoicTBa cTenmeHHBIX psaoB. Psaer Teitmopa u
MaksopeHa: cBOWCTBa, YCIIOBUE CXOJAUMOCTH psfa K UCXOJAHON (PYHKIIMH, OCHOBHBIE PA3JI0KEHHUS.
Paznoxxenune pynkumu B psig MakiopeHa ¢ TOMOIIBIO OCHOBHBIX pa3lioKeHui. [ maBHOe 3HaueHUe
¢byHkuy. OxkBuBasieHTHbIE PpyHKIMU. [Ipumenenue panos Teinopa u MaxiopeHa Jyist BBIYUCICHUS
MIpPEJIENIOB.

Mooynw 2. [luppepenyuanvhvie ypasHenus nep8oco nopsaoxa

HuddepeHunanbable ypaBHEHHUS: TMOPSAOK, pELIEHUE, TEeopeMa CyLIECTBOBAHUS U
€IMHCTBEHHOCTH peweHus. 3anaya Komm. YpaBHeHus ¢ pa3JessiolUMHUCS TePEMEHHBIMHU.
Onnoponnsie muddepeHuanpabie  ypaBHeHus. JluHeiHbie auddepeHuaibuble  ypaBHCHUS
[IEPBOTO MOPsIIKA. YPpaBHEHUs B MOIHBIX U depeHnnanax. UHTerpupyrommi MHOKHUTENb.

Mooy 3. [Juppepenyuanvhvie ypasHenuss 6mopoco u n-20 nopsaoka

JuddepeHunanbable ypaBHEHHs] BTOPOTO MOPSIIKA, JOMYCKAIOUIME MOHWKEHHE MOPSIKA.
Jluneiinple muddepeHnnanbHbple ypaBHEHUs BTOporo mnopsiaka. CpoiicTBa pemieHuil. JlmHeitHas
He3zaBUcUMOCTh (yHkiuil. Onpenenurens Bponckoro. CTpykTypa oOIIero perieHus JMHEHHOTo
muddepeHnranbHble  ypaBHEHUsT BTOporo nopsaka. @DyHaaMeHTalbHas CHUCTEMa PpEIIeHHH.
Jluneitnple ogHOponHbIE U(EepeHlnaIbHble ypaBHEHUS BTOPOrO IMOPSIKA C IOCTOSIHHBIMU
ko3 durmentamMmu: mocTpoeHue oodmiero pemeHus. Meron Ditnepa. JluneliHbie HEOAHOPOIHBIC
nuddepeHnraibHble ypaBHEHUSI BTOPOrO MOPsiIKAa C MOCTOSIHHBIMU Kodduiuentamu. OoOiiee u
YacTHOE pEIlEHUs HEOJHOPOIHBIX ypaBHeHMU. JIuHelHble nuddepeHnanbuble ypaBHEHUS A1-TO
MOPSIIKA: CBOMCTBA PEUICHUH, TEOpPEeMbl O CTPYKType OOIIEro pemieHus, METoJ BapHaluu
MOCTOSAHHBIX. JIMHelHble auddepeHuranbHble ypaBHEHUS #-TO TMOPSJIKA € TOCTOSHHBIMU
ko3¢ puLmeHTaMu. AJTOPUTM MTOCTPOECHUS OOILEr0 PeleHusl.

Mooynb 4. Cucmemul oughgepenyuanvHvlx ypasHeHull

Cucrembl nuddepeHuraibHblX YpaBHEHUN NEPBOro MOpsAKa: OOIIME MOHSTHS, Teopema
CYLIECTBOBAHUS U €IMHCTBEHHOCTU 001iero pemenus. CucreMsl JTUHEHHBIX auddepeHInaibHbIX
YpaBHEHUH TMEpPBOTO MOPSIKA: HHTETPUPOBAHUE METOJIOM HCKItodeHHs. CucTembl JIMHEHHBIX
g depeHnnaIbHbIX YPaBHEHUM MEpPBOro MOPSJIKA: CBOICTBA pEIIEHUN, TEOPEMBI O CTPYKTYpE
oOuiero pemeHus, METOJ BapUaluu NOCTOSHHBbIX. CHCTEMBbl JUHEHHBIX OJHOPOJHBIX H
HEOJTHOPOAHBIX TU(DPEepeHINATBHBIX YpPaBHEHUN C TOCTOSSHHBIMH KOA(hGUIIUMEHTaAMHU. DJIEMEHTHI
TEOPUH YCTONUYMBOCTU. METO bl YUCICHHOTO pelieHus AU pepeHnaibHbIX YPaBHEHHH.

4 O0beM yueOHOH TMCHUITHHBI

. B 3auerHbIx B akanem.
Bunel yue6HOM paboThI
eIMHUIIAX Jacax
OO0uasi Tpy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY ILUIAHY 4 144
KonrTakTHas padora (KP): 1,33 48
Jlexuuu (Jlek) 0,89 32
[IpaxTuueckue 3ansatus (I113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
Jlpyrue BUibl CaMOCTOSATEIbHON pabOThI 1,67 60
Bua xoHTpoOJIA: IK3aMeH 1 36
Bitb! yueHoM paboTh! B 3agetnpix | B actpoHOM.
eIMHUIIAX Jacax
OO0uasi Tpy10€eMKOCTb AUCHUIIJIMHBI 110 Y4e0HOMY ILUIaHY 4 108
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KonrTakTHas padora (KP): 1,33 36
Jlexuuu (Jlek) 0,89 24

IIpoooncenue mabauyvl

[Ipaxtuueckue 3ansatus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Jlpyrue BUibl CaMOCTOSATENbHON PabOThI 1,67 45

Bua xoHTpOJIA: IK3aMeH 1 27

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
« Teopus BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATUCTUKA B MH(QOPMALHOHHBIX CHCTEMAaX U
Texnojgoruax» (b1.B.O/1.3)

1 Heap aucuuniuHbl — (OPMUPOBAHHE Y CTYACHTOB CHUCTEMbl OCHOBHBIX IOHSTH,
HCIOJIb3YEMBIX JIJISl IOCTPOECHUS Ba)KHEHIIMX MaTeMaTUYeCKUX MOJENEH, U YMEHHUS HCIO0JIb30BaTh
MaTeMaTU4YeCKHE METO/IbI JJISl ONKUCAHUS PA3JIMYHBIX POIIECCOB.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIKEH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— BJAQJCHMEM UIMPOKON oOmeld noAroToBkoi (0a30BBIMM 3HAHUAMM) JJISI  PELICHUS
MIPaKTUYECKUX 3a7[a4 B 00J1aCTH HHPOPMAIMOHHBIX cucTteM U TexHosorui (OI1K-1);

— CIIOCOOHOCTHIO HCMOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCUUIUIMH B
Npo(eccCHOHAIIbHON  IESATENIbHOCTH, IPUMEHSTh METOJAbl MaTEeMaTHMYecKOro aHajuu3a |
MOJENTMPOBAHUS, TEOPETUUECKOTO U dKcTiepuMeHTanbHOro ucciaenosanus (OI1K-2);

— CIIOCOOHOCTHIO HCIIOJIB30BaTh MAaTeMaTUYEeCKHEe METOJbl 0OpaOOTKH, aHalu3a U CHUHTE3a
pe3ynbTaToB podeccruonanbHbIX uccnenoBannii ([1K-25).

3names:

— OCHOBBI TEOPHH BEPOSITHOCTEN U MaTEMaTUYECKOW CTAaTUCTUKH;

— MareMaTH4YeCKHEe TEOPHUH M METOJbl, JISKAllUe B OCHOBE IOCTPOCHHUS MaTeMaTHYECKUX
MOJIeTIeH;

— OCHOBBI IPUMEHEHHUSI MaTEMaTHUYECKUX MOJIEIEH U METOJIOB.

Ymemo:

— BBIOMpATh MaTEMAaTHUYECKUE METO/Ibl, IPUTOIHbIE JUI PEIIEHNs KOHKPETHOM 3a/1auH;

— HCIIOJIb30BaTh MaTE€MaTHYECKHUE MOHSTHS, METOJbl U MOJENIU JJIsi ONMCAHUSA PA3IUYHBIX
MIPOLIECCOB;

— BBISBIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX IPOLIECCOB;

— HCII0JIb30BaTh OCHOBHBIE METObl CTATUCTUYECKON 00paOOTKH TaHHBIX;

— MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUIIIIMHAPHOM YPOBHE.

Braoemy:

— ocHOBaMM (YyHIAMEHTAJIbHbIX MAaT€MaTHYECKHMX TEOPUH M HaBbIKAMH MCIOJIb30BaHUS
MaTeMaTHUYECKOro anmnapara;

— METOJaMHM CTaTUCTHYECKO 00paboTKH HUHPOPMAIIUH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Mooynv 1. Teopus eeposimuocmeti. Crnyuatinvie enuyuHbl U UX 3aKOHbL PACNPeOeeHUs]

[Ipeamer Teopum BepositHocTeil. CiydaitHbie COOBITHS. [IpOTHBOIMONOXKHBIE COOBITHS.
HezaBucumsie cobbitusi. OTHOCHUTENBbHAS YyacToTa. Kitaccuueckoe U reoMeTpuiecKoe onpeaesieHre
BEPOSITHOCTH. OJIEMEHTapHas Teopusi BEpOSATHOCTEH. MeToabl BBIUMCICHHUS BEPOSITHOCTEN.
[IpoctpancTBo 3nemeHTapHBIX coObITHI. Kiaccuueckoe ompeneneHue BepoOsSTHOCTU. Anrebpa
COOBITHI: TEOpPEMbl O BEPOATHOCTH CYMMbl COOBITHH, MPOTHUBOIOJIOKHBIX COOBITHH, CyMMa
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BEPOSITHOCTEH HECOBMECTHBIX COOBITHH, OOpa3ylolUX MOJHYI TIpynmy. AKCHOMaTUYECKOe
onpezeneHue BepoaTHOCTH. CTaTUCTUYECKOE OINPEIETICHIE BEPOSTHOCTU. Y CIIOBHASI BEPOSITHOCTbD.
TeopeMbl O BEpOSTHOCTH MPOU3BEIACHMSI 3aBUCHUMBIX W HE3aBUCUMBIX coObiTud. [lomHas
BepoATHOCTh. [IoBTOpHBIE HNenbiTanusa. @opmyina bepryiu. JIokanbHas 1 UHTErpajgbHas TEOPEMBI
Myagpa-Jlamiaca. ®opmyna I[lyaccona.

[lonatne cnay4allHOM BeIWYMHBL. J[MCKpPETHBIE M HENPEPBIBHBIC CIIY4aiHbIE BEJIWYUHBI.
3akoH pacrpeneneHus ciaydailHoW BenuuuHbl. DyHKIUS pacHpelienieHus, ee CBOMCTBA, Ipaduk.
[InoTHOCTHL pacrpeneneHus HENpepbIBHONW ClIy4yailHOW BeJWYMHBI (IJIOTHOCTH BEPOSTHOCTH).
@opmyia uisi BEPOATHOCTH IONAJAHKS HETIPEPBIBHOM CIIy4yallHOW BEJIWYMHBI B JAHHBIM MHTEPBAJ,
BBIPAKEHHBIN Yepe3 IUNIOTHOCTh BEPOSITHOCTH, T€OMETPUUECKHI cMbICa (opMyibl. bBuHOMHansHOE
pacnpenenenue. pacnpeaenenue Ilyaccona, paBHOMEpPHOE  pPACHpENEICHHE, HOPMAJIBHOE
pacrpeneneHne, SKCIOHEHIIMAIBHOE pacipeieeHuUE.

Mooynb 2. Mamemamuueckas cmamucmuxa

[Ipenmer maremaruyeckoil craTucTUkd. OCHOBHBIE 33/1a4ll MATEMAaTUYECKON CTATUCTHKHU.
Boei6opounsiif Meron. Cratuctuueckoe onucanue. Beibopku. ['mctorpaMMa M MOJMIOH 4acToT.
Cratuctuueckas (amnupudeckas) GyHKIuUs pacnpenesieHns. BeiOopodHble XapaKTepUCTUKH U HX
pacnpenenenusi. CocrositenbHble, A(Q(GEKTUBHbIE CMEUICHHbIE M HECMEIIECHHbIE OLIEHKHU
napamerpoB. CTaTUCTUYECKOE CpelHEe, CTaTUCTHYECKas JUCIEPCHs] U CTaTUCTHYECKOE CpeaHee
KBaJPaTUYHOE KAK TOYEYHBIE OLICHKM HEHW3BECTHBIX: MATEMAaTHYECKOTO OKHAAHMS, IUCIEPCHH,
CPEIHEr0 KBAJPATHYHOIO OTKJIOHEHHMs. JlOBEpHUTEIbHBIE WHTEPBAIBI U HHTEPBAJIBHBIC OLIEHKH.
JloBepuTenbHbIE OLEHKM HEU3BECTHOM BEPOATHOCTH MO OOJbIIMM BbIOOpKaMm. [loBepurenbHas
OLIEHKA MAaTE€MaTH4eCKOrO0 OXKUIaHUS IPU HEU3BECTHOW Aaucnepcuu. JloBepuTelbHass OLIEHKa
CpPEIHEero KBaJIpaTUYHOTO OTKJIOHEHHUS. TouHble BbIOOpOYHBIE pacrpeneneHus: CrbrogeHTa (t-
pacnpenenenue), @Dumepa-Cuenexkopa (F-pacmpenenenue), Ilupcona ()*-pacmpeneneHue).
[IpoBepka CTaTUCTUYECKUX TIHUIOTE3. MaremaTM4ecKue METOAbl IPOBEPKH CTATUCTUYECKUX
TUNOTE3. DIEMEHTbl TEOPUH KOPPEISALIUH.

4 O0beM yueOHOM TMCHUUTITHHBI

. B 3auerHbIx B akanem.
Buner yue6HOM paboThI
eIMHUIIAX Jacax
OO0masi Tpy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY IUIAHY 3 108
KonrTakTHas padora (KP): 1,33 48
Jlexuuu (JIek) 0,89 32
[IpaxTuueckue 3ansatus (113) 0,44 16
JlaGoparopubie pabOThI - -
CamocrositesbHas padora (CP): 1,67 60
Kypcosas pabora - -
Pedepar - -
Jlpyrue BUibl CaMOCTOSATENbHON pabOThI 1,67 60
Bua xonTpoJis: 3ayer - -
Bitb! yueHoi paboThl B 3agetHpix | B actpoHOM.
eIMHUIIAX Jacax
OO0uasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY IJIAHY 3 81
KonrTakTHas padora (KP): 1,33 36
Jlexuuu (Jlek) 0,89 24
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[Ipaxtuueckue 3anstus (I113) 0,44 12

JlaGoparopubie pabOThI - -

CamocrositesbHas padora (CP): 1,67 45

Kypcosas pabora - -

Pedepar - -

Jlpyrue BUibl CaMOCTOSATENbHON pabOThI 1,67 45

Buja xonrpoJis: 3a4er - -

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
« Psaabl @ypbe. YpaBHEeHUSI MATEMATHYeCKON (pU3UKU B HHPOPMALMOHHBIX CHCTEMAX U
TexHoJorusix» (b1.B.0O/1.4)

1 Heap aucuuniuHbl — (OPMUPOBAHHE Y CTYAEHTOB CUCTEMbl OCHOBHBIX MOHSITHH,
HCIOJIb3YEMBIX JIJISl IOCTPOCHUS BaKHEHIIMX MaTeMaTUYeCKUX MOJENEH, U YMEHUS HCI0JIb30BaTh
MaTeMaTU4YeCKHE METO/IbI JJISl ONKUCAHUS PA3JIUYHBIX POIECCOB.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JAOJIFKEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTBIO HCMOJb30BaTh OCHOBHBIE 3aKOHBbl €CTECTBEHHOHAYUHBIX IUCIHUIUIMH B
npo(eccCHOHAIIbHON  IESATENIbHOCTH, HIPUMEHSTh METOJAbl MaTEeMaTHMYeCcKOro aHajuu3a |
MOJENTUPOBAHUS, TEOPETUUECKOTO U 3KcTIepuMeHTanbHOro uccinenosanus (OI1K-2);

— CIIOCOOHOCTBIO HCIIONIB30BaTh MaTeMaTH4YeCcKHEe METoAbl 0OpaOOTKM, aHaIM3a M CHHTE3a
pe3ynbTaToB podeccruonanbHbIX uccnenoBannii ([1K-25).

3names:

— OCHOBbl JU(GEpPeHINATLHOTO W HUHTETPAIBHOTO HUCYHCIEHUS, AUQQepeHInanbHbIX
YPAaBHEHUH, TEOPUH BEPOATHOCTEN U MaTEMATUYECKON CTaTUCTUKH;

— MareMaTH4YeCKHe TEOPHUH M METO[bl, JIKallUe B OCHOBE IMOCTPOCHHSI MaTeMaTUYECKUX
MOJIeJIeH;

— OCHOBBI IPUMEHEHHUSI MaTEMaTHYECKUX MOJIENEeH U METOJIOB.

Ymemo:

— BBIOMpATh MaTEMAaTHUYECKUE METO/Ibl, IPUTOIHBIE JUI PEIICHNs KOHKPETHOM 3a/1auH;

— HCIIOJIb30BaTh MaTe€MaTHYECKUE MOHSTHS, METOJbl U MOJEIM U1 OMHCAHMS Pa3IMYHBIX
IIPOLIECCOB;

— BBISBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, JIEXKAIIUE B OCHOBE KOHKPETHBIX IPOLIECCOB;

— HCII0JIb30BaTh OCHOBHBIE METObl CTATUCTUYECKON 00paOOTKH TaHHBIX;

— MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLIUIIIIMHAPHOM YPOBHE.

Braoemy:

— OocHOBaMM (YyHIAMEHTAJIbHbIX MAaTeMaTHYECKHMX TEOpPUH M HaBBIKAMH HCIIOIb30BaAHUS
MaTeMaTHUYECKOro anmnapara;

— METOJaMHM CTaTUCTUYECKON 00paboTKN UHPOpMAIIUH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Mooy 1.Paowi Qypwe

[lepuoguueckre GyHKIMM W UX cBoiicTBa. OpPTOrOHaIBHOCTH TPUTOHOMETPUUECKOM
cucteMmbl (yHKIMI Ha oTpeske [-/;/]. Tpuronomerpuueckuit psn u psan Oypwe. Pag dypee s
Henepuoauueckod ¢yHkiuu. Paznoxenue B psng DPypbe UYETHBIX U HEYETHBIX (PYHKIIMM.
IMapmonnueckwnit ananus. [IpeoOpazoBanne Oypre.

Mooy 2. [lugppepenyuanvhvie ypasHeHus: 8 YACMHBIX NPOU3BOOHBIX NEPBO20 NOPAOKA
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JuddepeHuranbHble YpaBHEHHs B YaCTHBIX [TPOU3BOIHBIX: OCHOBHbIE MOHATHS. JIMHENHbIE
nuddepeHnraibHble YpaBHEHUS B YaCTHBIX ITPOU3BOIHBIX 1-ro mopsxka.

Mooy 3. [Judppepenyuanvhvle ypasHeHus 8 YACMHBIX NPOUIBOOHBIX 8IMOPO20O NOPAOKA

Knaccudpukanus nuHeiiHbIx auddepeHunanbHbIX ypaBHeHU 2-ro nopsinka. [IpuBenenue
YpaBHEHUH K KaHOHMYECKOMY BHUAY. DPu3MUeCKUW CMBICI JMHEHHBIX AUQQepeHInanbHbIX
ypaBHeHUH 2-ro mopsjka. OCHOBBI MaTEeMaTHMUECKOTO MOJEIHMPOBAHMS MPUPOAHBIX IMPOLIECCOB.
3amaua Komm juig ypaBHeHHMs runepOoiudeckoro Ttumna. @usmueckass U TreoMeTpUYEcKas
MHTEpIIpeTaIys MeTo1a XapakTepucTuK. CMmellanHas 3a4a4a JUisi ypaBHEHUN TUrepooInyecKoro u
1apaboJIMYECKOTO TUIIOB, ee (u3nueckuil cmbica. Meroa @ypbe penieHus: CMEIaHHOW 3a4a4uu ISt
ypaBHEHHUs runepOosinyeckoro tumna. Meroa @ypre pelieHus: CMEIaHHOW 3a/1auu JUIsl YpaBHEHUS
napaboJIMYecKOTo THUMa. YpPaBHEHUS JJUIMNTHYECKOro Tuma. ['apMoHMYeckue (QYHKIMH U HX
cBoOiiCcTBa. Pelienue kpaeBbIx 3a1a4.

Mooynw 4. 3axnouenue.

Hcnonb3oBaHre MaTeMaTHUYECKUX METOJIOB B PAKTUYECKOM JI€ATEIBHOCTH

4 O0beM yueOHOM TMCHUTTHHBI

Bib! yueGHoi paoTs! B 3aueTHBIX B akanem.
eIMHUIIAX Jacax

OO0uasi Tpy10€eMKOCTb AUCHUIIMHBI 110 Y4eO0HOMY ILUIAHY 4 144
KonrTakTHas padora (KP): 1,33 48
Jlexmum (JIek) 0,89 32
[IpaxTuueckue 3ansatus (113) 0,44 16
Jlaboparopubie pabOThI - -
CamocrositesbHas padora (CP): 1,67 60
Kypcosas pabora - -
Pedepar - -
Jlpyrue BUibl CaMOCTOSATENbHON pabOThI 1,67 60

Bua xoHTpoOJIA: IK3aMeH 1 36

Bunel yue6HOM paboThI BGZ:;TIII{;X B aSIZI;ZiOM'

OO0masi Tpy10€eMKOCTh AUCHUNIMHBI 110 Y4eO0HOMY ILUIAHY 4 108
KonrTakTHas padora (KP): 1,33 36
Jlexmmm (JIex) 0,89 24
[Ipaxtuueckue 3anstus (113) 0,44 12
JlaGoparopubie pabOThI - -
CamocrositesbHas padora (CP): 1,67 45
Kypcosas pabora - -
Pedepar - -
Jlpyrue BUibl CaMOCTOSATENbHON pabOThI 1,67 45

Bujx KoHTpoOJIS: IK3aMeH 1 27
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AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI

«Dusnyeckasi Xumus 1Ji1 UHGOPMALMOHHBIX cucTeM M TexHoJoruin» (b1.B.O/L.5)

1. Heap aMcUMIJMHBI — PAcKpbITh CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOUIUX XOJ0M
XMUMHMUYECKOTO IIpolecca, MOKa3aTh OO0JAaCTH NPUIOKEHHUS 3THUX 3aKOHOB M HAyYUTh CTYICHTA
IPaMOTHO NPUMEHATh HUX IPU PEUICHUM KOHKPETHBIX TEOPETUYECKUX M MPAKTUYECKUX 3aj1ad,
MOHATh OCHOBHBbIE KMHETUYECKHE 3aKOHOMEPHOCTH IMPOTEKAHUSI XMMHUYECKHX MPOLIECCOB U POJIb
KaTajau3a sl XUMHUYECKON TEXHOJIOTHH.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics Mo NporpaMmme dakajiappuara
JOJIKEH:

Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU:

— CIOCOOHOCTHIO HCMOJb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JUCHUIUIMH B
npo(ecCHOHAIIbHON  IESATENIbHOCTH, HIPUMEHSTh METOJAbl MaTEeMaTHMYecKOro aHajuu3a |
MOJEITMPOBAHUS, TEOPETUUECKOTO U dKCcIIepuMeHTanbHoro uccinenosanus (OI1K-2);

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJIOTMHM pPa3pabOTKH OOBEKTOB MpodeccrnoHalIbHON
NESTEHFHOCTH B pa3nuaHbIx oomactsx (I[1IK-17).

3nams:

— OCHOBHBIE 3aKOHBl (PU3MYECKOW XHMHH, B3aUMOCBA3b (UINYECKMX MU XHUMHUYECKUX
XapaKTEepPUCTUK MPOILECCa;

— IYTU ONIPENENICHUS BaXXKHEHIIMX XapaKTePUCTUK XUMHUYECKOTO paBHOBECHS (KOHCTAHTBI
paBHOBECHS, PABHOBECHOTO BbIXOJa NPOJYKTa, CTENEHH MPEBPALIECHUS HCXOJTHBIX BELIECTB) U
BIIMSIHUS PA3IMYHBIX (PAKTOPOB Ha CMEILIEHNE XUMHUYECKOTO PaBHOBECHS;

— TEpPMOJIMHAMHUYECKOE ONMCAHUE CBOMCTB HI€aIbHBIX U HEHJICATbHBIX PACTBOPOB, MOIXOIbI
K HaXxOKJCHHUIO MapluaIbHbIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpA.

— TEOPHIO raJIbBAHUYECKUX SBJICHUN;

— TEOpUU KUHETUKH, IMYTH TEOPETUYECKOTO pacdera CKOPOCTeH XMMHMUYECKHUX peakuuid u
OTpaHUYEHUsI B IPUMEHUMOCTH PaCU€THBIX METOJIOB;

— OCHOBHBIE 4YepThl TOMOTE€HHOIO M TETEePOreHHOr0 KaTajlu3a, IPUYUHBI YCKOPEHHUS
XMMHMUYECKOTO IpoLecca B IPUCYTCTBUU KaTaau3aTopa.

Ymemo:

— MPUMEHSATh TEOPETUYECKHE 3HAaHUS M OKCIEPUMEHTAIbHbIE METOJbl HCCIEI0BAaHUS
¢bu3nyecKoi XMMHUHU IPU PelIeHUuH NPoPeCCUOHATIbHBIX 3a/1a4;

— IMpeACKa3blBaTh U HAXOJUTh ONTHUMAJIbHBIE YCIOBUS IPOBEACHUS XUMUYECKOTO IpoLecca C
LEIbI0 TIOJYyYEHHUSI MaKCUMaIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOILErO MPOIYKTa;

— MPOBOJUTH aHAIU3 U KPUTUYECKH OLEHUBATH IOJIYYEHHbIE IKCIEPHUMEHTalbHbIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBOJIbI HA Oa3e MPOBEAEHHBIX ONBITOB.

— MPUMEHSATh TEOPETUYECKHE 3HAaHUS M DKCIEPUMEHTAIbHbIE METOJ/bl HCCIIEIOBAHUS
(bu3nyecKoi XUMHHU ISl PELIEHHUs] BOIPOCOB, BOSHUKAIOIINX IPU U3yUYEHUU KMHETUKH XUMUYECKUX
peakumii;

— MPOBOJUTH aHAIU3 U KPUTHUUECKH OLEHUBATH MOJYYEHHbIE IKCIEPHUMEHTalbHbIEC JaHHBIE,
000011aTh U J1enaTh 000CHOBaHHbBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMILJIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJO0B (PU3MUECKOW XUMHUH JUIsl pelIeHUs
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

— HaBbIKAMU OIPECNICHUSI COCTOSHUSI PAaBHOBECUS M CaMOIPOU3BOJIBHOIO HAalpaBlICHUS
XMMHMUYECKOTO Ipolecca;

— 3HAHMSMHM OCHOBHBIX 3aKOHOB (PU3MYECKOW XMMMH JUIsl COJEpKATEIbHOM HMHTEpIpeTaluu
TEPMOJIMHAMUYECKHUX PacUETOB;

— METOJaMM OIpeeNeHUs] MOpAIKa U CKOPOCTH PEaKIUH, YCTAaHOBJICHUS JIMMUTUpPYIOLIEH
CTaJNM U MEXAHU3MA N3y4aeMON XUMHUYECKON PEAKIUY;
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— HaBbIKAMU  COCTAaBJIEHHUS TaJbBAaHMYECKUX JJIEMEHTOB s  LeJied  OmpeleseHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHUS UCCIIETyEMOMN PEaKIINU;
— 3HAHMSMHM OCHOBHBIX 3aKOHOB XHMHYECKON KUHETHUKH, BIIMSHUS DPA3INYHBIX (PakTOpOB
(TemmepaTypbl, AaBlIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOM peakiuu.
3 Kparkoe coaepxxanue TUCUMIIIMHBI
4 CEMECTP
XuMHYeCKasd TEPMOJMHAMHUKA. |-bIi U 2-01 3aKOHBI TEPMOJIMHAMHUKHY, rocTyaar Ilnanka.
B3aumocBs3p TemnoTel, pabOThl W M3MEHEHHUs BHYTPEHHEH SHEpPruM B MPOIEccax C y4acTHEM
uaeanbHoro rasa. Temno€MKocTh TBEPABIX, KUAKMUX M Ta3000pa3HbIX BELIECTB. TepMOXUMMSL.
Boruncnenue TemnoBbIX 3(P@EKTOB XMMHYECKHUX peakiui, MpoueccoB (a3oBbIX NEPEX0/I0B,
pacTBOpEeHUs U APyrux pU3MKo-XuMHUYECKUX IporeccoB. Dueprus ['nb6ca u sneprus ['enbmrosnbua
KaK KpPUTEpUU HAIpaBJIEHUs XMMHUYECKOIo Ipolecca. Xumuueckoe paBHoBecue. KoncranTa
XMMHUYECKOTO paBHOBECHs] M MeTojAbl €€ pacuéTa M SKCIEPUMEHTAIBHOTO OIpeAeIeHUs.
PaBHOBECHBIN BBIXOJ MPOJYKTa, BIMSHHUE AABJICHUS, TEMIIEpaTypbl, IPUMECH MHEPTHOTO raza Ha
pPaBHOBECHBIN BbIXOJ. YpaBHEHUs U30TepMbl U U300apbl Bant-I'odda.

da3oBble paBHOBeCUs] B OTHOKOMIIOHEHTHBIX cuctemMax. da3oBble nepexoab! U (azoBas
JyarpaMma COCTOSIHHS JUIsl OTHOKOMIIOHEHTHBIX cucTeM. TpoiiHas Touka. YpaBHeHue KnaneipoHna-
Knay3uyca. 3aBuUCHUMOCTh JaBJIEHHS HACBIIIEHHOIO I@lapa oOT Temmeparypel. OrmnpeneneHue
TepMOaUHAMUYECKUX QYHKIIUM mporiecca ¢azoBoro nepexona. Kpurtuueckas remmneparypa.

Tepmoaunamuyeckasi Teopusi pacTtBopoB. Kiaccuduxamus pactBopoB. CrocoObl
BBIpa)KEHUS cocTaBa pacTtBopa. [lapuuanbHbie MossipHble BeMunHbL. YpaBHeHus ['1006ca-/liorema.
Wneanvubie pacTtBopbl. TepMmoauHaMuyeckue (GyHKIUU CMEUICHHS Ui HJCalIbHbIX PacTBOPOB,
3akoH Payns. HeuneanbHble pacTBOPBI, MOJOKUTENbHBIE U OTPULIATEIbHBIE OTKJIOHEHHUS OT 3aKOHA
Paynsa. KonnuraTtuBHble CBOWMCTBAa pPAacTBOPOB HEJIETYYMX BEIIECTB B JIETYYEM pPACTBOPUTEIE.
Kpuockonus, s30ymnrockomnus. OcMocC, 0CMOTHYECKOE JIaBIICHHUE.

da3oBble paBHOBecHs] B MHOTOKOMIIOHEHTHBIX cHcTeMaX. JluarpaMMbl <Jl1aBJeHHE-
COCTaB», «TEMIIEPATypa-CoOCTaB», «COCTaB IIapa-CoOCTaB JKUAKOCTH» JJISi HUACATbHBIX U
HEuJeaIbHbIX pacTBOpOB. 3akoHbl ['nOOca-KonoBaoBa, Aseorponus. TepMuueckuil aHaius.
PaznuyHble TUIBI AUarpamMM IJ1aBKOCTH. DBTeKTuKa. [IpaBuio ¢a3 u nmpaBuio peruara.

5 CEMECTP

PactBopbl 3iekTposiuToB. OsekTpoctatuueckas Teopusi JlebGas-Xrokkens. Pacuer
aKTUBHOCTH U CpEIHUX HOHHBIX KOI(PPUIMEHTOB AaKTUBHOCTU CHJIBHBIX JJIEKTPOJIUTOB B
pa30aBieHHBIX U KOHILIEHTPUPOBAHHBIX PACTBOPOB M PACTBOpPAX YMEPEHHOW KOHILEHTpPALIMH.
VYaenpHas U MoJIIpHAsl 3JEKTpUYECKUE MPOBOAUMOCTH. CKOpPOCTb JABMXKEHUS U IOABHXKHOCTD
noHOB. [IpenenpHble MOJSPHBIE 3JIEKTPONPOBOJHOCTH HMOHOB. 3aKOH HE3aBHCHUMOIO JBUKECHHS
noHoB Kosbpayma. [IpuMeHeHHe H3MEPEHUN JJIEKTPUUYECKON MPOBOJAMMOCTH JISI ONPEICTICHUS
CTENEeHH U KOHCTAHTbI AUCCOLMALIMU CIa0bIX JIEKTPOJIUTOB.

DJIEKTPOXMMHMYECKHe CHCTeMbl (Lemu). OJEKTPOJABIDKYIAS Ccujla TalbBaHUYECKOTO
2JIEMEHTA, IEKTPOJIHBIA NOTEHUMal. TepMOOUHAMUYECKas TEOpUs TajJbBAHMYECKHUX SIBICHUM,
ypaBHenue HepHcra. DOnexkrpoxumuyeckass (opmMa OCHOBHOTO YpaBHEHMSI TEPMOIAMHAMUKH,
temreparypubiii  koapdunuent DJC. Dnexkrtponslt | u Il poma, razoBble U OKHCIUTENIbBHO-
BOCCTAHOBUTEJbHBIE  ANEKTPOAbl.  TuUmbl  TalbBaHUYECKUX  DJJIEMEHTOB:  XUMHUYECKHE,
KOHLIEHTPALlMOHHbIE, C IEPEHOCOM U 0e3 IepeHoca.

Xumuyeckasi KUHeTHKA. CKOPOCTh XUMHUECKOIN peakluu, KOHCTaHTa CKOPOCTH, MOPSA0K
U MOJIEKYJISIpHOCTh peakiuu. Kunertmka HeoOpaTuUMbIX peakuuilt 1-ro, 2-ro, 3-ro u HyJaeBOro
nopsiikoB. JIuddepeHunanbHple M MHTETpalibHBIE METOJbl OIPENENICHUS MOpsSAKa pPEaKIHH.
Cnosxuple peakiuu. [IpyHIMI HE3aBUCUMOTO MPOTEKaHUS IEMEHTapHbIX peakuuil. OOpaTumsIe,
napajuiesibHble U Mocie0BaTelbHble peakuuu 1-ro nopsaka. BiusHue TemnepaTypbl Ha CKOPOCTb
peakuuu, npubinmxeHHoe npasuwio Bant-I'opda. YpaBuenue Appenuyca, auddepeHunanbHas U
UHTEerpaibHble (OpPMbI ypaBHEHHUS. DKCIIOHEHIUaNbHas (Gopma ypaBHEHUsS AppeHuyca. DHeprus
aKTUBALMU U TPEIIKCIOHEHIUATbHBIA MHOKHUTEIb.

4 O0beM yueOHOM TMCUUILTHHBI
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Bcero 4 cemecTtp 5 cemecTp

Buner yue6HOM paboTh
3a4. €1./aKk. yac | 3a4. e1./akK. Jac 3ad4. ex./aK. yac

Oo6masn TPYAOEMKOCTDb JUCHUIIJIMHBI

5/180 2/72 3/108
1o yueOHOMY IJIaAHY
Konraktnas padora (KP): 1,78/64 0,89/32 0,89/32
Jlexuu (JIek) 0,89/32 0,445/16 0,445/16
[IpaxTuueckue 3ansatus (113) 0,89/32 0,445/16 0,445/16
CamocrositesbHas padora (CP): 2,22/80 1,11/40 1,11/40
IK3aMeH
Bua koHTpoJsi: 3a4eT / 3K3aMeH 1/36 3auyer 1/36
Bcero 4 cemecTtp 5 cemecTp
Buapl yaeOnoi paboTsl 3a4. e1./acTp. 3a4. e1./acTp.
3ad. eJ1./acTp. 4ac
yac yac

006

Aasi TPYA0EeMKOCTh THCHHILINHBI 5/135 5/54 /81
1o yuyeOHOMY IJIaAHY
Konraktnas patora (KP): 1,78/48 0,89/24 0,89/24
Jlexmum (JIek) 0,89/24 0,445/12 0,445/12
[IpaxTnueckue 3anstus (113) 0,89/24 0,445/12 0,445/12
CamocrositeabHas padora (CP): 2,22/60 1,11/30 1,11/430

Bua xoHTpoJis: 3a4eT / 3K3aMeH 1/27 3ader 31?;‘21\;(3“

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Oprannyeckasi XMMHs ¥ TEXHOJIOTHMH ynpasjeHus cuare3om» (b1.B.O/1.6)

1 Heap pucuuniauHbl — NpuoOpeTeHrne CTyJeHTaMH 3HaHUI O CTPOEHUH OPraHUYeCKUX
COEJIMHEHU I, OCHOBHBIX XMMUYECKHX CBOICTBAX Pa3JINYHBIX KIACCOB OPraHUUECKUX COCIUHEHUH U
METO0/1aX UX MOJYyYEHHUsI, KaK IPOMBILIJIEHHbBIX, TaK U J1a00paTOPHBIX.

2 B pe3yJbTaTe U3y4YeHHUs AUCHUILIMHBI 00y4alommiics 1o nporpamme 0akajaBpuara
JOJIKeH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTBIO HCMOJIb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JUCHUIUIMH B
npo(ecCHOHAIIbHON  IESATENIbHOCTH, IPUMEHSTh METOJAbl MaTEeMaTHMYecKOro aHajuu3a |
MOJENTUPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTalbHOro uccaenoBanus (OI1K-2);

— CIMOCOOHOCTHIO MTPOBOIUTH MOJEIMPOBaHue mporieccoB u cuctem (I1K-5);

— CHOCOOHOCTBIO HCIOJB30BAaTh TEXHOJOTUH Pa3pabOTKM OOBEKTOB MPO(PECCHOHAILHOR
NEeSTeIbHOCTH B 0O0JIaCcTAX: MAIIMHOCTPOEHUE, NPUOOpPOCTPOCHUE, TEXHUKA, OOpa3oBaHUE,
MEIUIIMHA, aJIMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OU3HEC, MpEeANpUHUMATENbCTBO,
KOMMEpIHs, MEHEIKMEHT, OAaHKOBCKHUE CHUCTEMbI, O0€30IacHOCTh HH(OPMALMOHHBIX CHCTEM,
yIOpaBieHUE TEXHOJIOTMUYECKUMHU IIpOllecCaMi, MEXaHUKa, TeXHHuYeckas (U3uKa, HSHEpreTHka,
sJlepHas JHEpPreTuka, CUJIoBas d3JIEKTPOHUKA, METAIYyprus, CTPOUTENIbCTBO, TPAHCIOPT,
KEJIE3HOOPOKHBIA TPAHCIIOPT, CBA3b, TEJIEKOMMYHHKALMH, YIIPABJICHHE HHOOKOMMYHHUKALUSAMH,
IIOYTOBAst CBA3b, XUMHUYECKAs IPOMBINLIEHHOCTD, CEIBCKOE XO3SUCTBO, TEKCTUIIbHAS U JIETKas
IIPOMBIIIJIEHHOCTD, MUIEBasi MPOMBIIUIEHHOCTb, MEJUIIMHCKUE M OMOTEXHOJIOTMH, TOPHOE [EIIO,
obecrieueHne Ge30MaCHOCTH MOA3EMHBIX HPEANPUATHA M IIPOM3BOJCTB, I'e0JIOTHUs, He(Terazopas
OTpaciib, Teoie3us U KapTorpagus, reoMH()OPMAIMOHHBIE CHCTEMBI, JIECHOW KOMILIEKC, XUMHUKO-
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JIECHOM KOMIUIEKC, OJKOJIOTHs, c(epa CepBHCa, CHUCTEMBI MAacCOBOM HHQPOPMALMH, IU3aMH,
MEIUaUHIYCTPUS, a TAKKE NPEIIPUSTHS PA3IUYHOrO NpouiIs U BCE BUIbI JAEATEIBHOCTU B
YCIIOBUAX 3KOHOMUKHU HH(popMannonHoro oduiectsa (I1K-17);

3nams:

— TEOPETUYECKHUE OCHOBBI CTPOEHUS M CBOWCTB pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCAMHCHUM;

— crnocoObl MOJY4YEHHUS M XMMHUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCAMHCHHM;

— OCHOBHbBIE MEXaHU3MbI IPOTEKAHUSI OPraHUYECKUX PEaKLUit;

Ymemo:

— MPUMEHSATh TEOPETUYECKHE 3HAHUS Uil CHUHTE3a OPraHUYEeCKUX COCAUHEHHH DPa3IMYHBIX
KJIaCCOB;

— aHaJIM3UPOBAThH U MPEJCKA3bIBATh PEAKIIIOHHBIE CBOMCTBA OPraHUYECKUX COEIUHEHUN;

— COCTAaBJISITh CXEMbI CUHTE3a OPTaHUYECKUX COEAMHEHUH, 3aJaHHOTO CTPOEHHUS;

Braoemy:

— OCHOBaMM HOMEHKJIATyphl U KJ1acCU(UKALIUU OPTaHUYECKUX COECTUHEHMUI];

— OCHOBHBIMHU TEOPETHUECKUMH MPEICTABICHUSIMH B OPraHUYECKONH XUMHUH;

— HaBbIKaMU 000CHOBAHHUS pallMOHAIBHBIX CIIOCOOOB MOTYYEHHS] OPraHUYECKUX BELIECTB.

3 Kparkoe coaepxxanve TUCUMIIIMHBI

Homenknatypa opraHnyeckux coeAMHEHMH. Teopuss XMMHYECKOTO CTPOEHHS U
HacelleHHble  yraeBoaoponsl (YB). Ilpupoma koBamenTHOM cBsizu. @Dopmynsl Jlprouca.
dopmanbubiii  3apsana. DddekTsl  3amectuTenei. [IpomMexyTodHbIe COCTUHEHHS W YaCTHUIIBI
OpraHMYECKUX peakiusax. MexaHu3M peakuuu. YnpasieHue cuHTe3oM. CTtepeonzomepusi, €€ BUIbl
1 0003HAYEHHUS.

Amudatnyeckne coenuHeHus. HacelieHHBle W HEHachlmeHHble YB.  Aukansi,
LUKIOAJIKaHbl, AJKEHbl, AJIKUHbI, IOJIMEHBl (AMEHbI). B KaxaoMm Kiacce paccMaTpuBaIOTCS
CIIeyIOIIKe pa3zelibl: U30MepUsl, HOMEHKJIaTypa, (pru3ndeckue U XUMUYECKHE CBOMCTBA, CIIOCOOBI
nostyueHusi. MexaHu3Mbl peakiuuii. JHepreTudeckas uarpaMMma peaxkiuil.

Apomaruyeckue coequHenus. Teopuu apomaruyHocT. CoenrHeHus: OEH30JIbHOTO psija.

Nzomepus. Homenknatypa. CrocoObl momydeHus. XHMHYECKHE CBOWCTBAa. BrmsHue
3aMecTuTenei B 0EH30JIbHOM KOJIbLI€ Ha HANPaBJICHUE PeaKuil 3JIeKTPO(PUIBLHOTO 3aMeIleHHUS.

l"anorenonpou3BoIHEIE. Knaccuduxarnus. Howmenknarypa. Ankui- u
aJTIIraioreHuibl.apoMaruyeckue ranorenuipl. Msomepusi. Homenknarypa. CriocoObl nostydeHus.
[IpocTpancTBEeHHOE U 3JIEKTPOHHOE CTpoeHue. Pusndeckue cBoiicTBa. Peakumn HyKiI1€oQHIBHOTO
3aMeleHus 1 otuierieHus. [lonsaTue HykaeoQpuIbHOCTH U OCHOBHOCTH PEareHTOB.

Mertannopraniueckue coequHeHHs. Tumbl CBA3€H B AJIIEMEHTOPraHUYECKUX COEAMHEHUSX.
Peakuust I'punbsipa, mexanusMm. Peakunu ¢ kapOOHMIBHBIMHU COEAMHEHUSIMH.

Cruptel. @enonbl. Ilpocteie  3¢upbl. OnokcucoenuHEHUs. AJbJIErH/bl, KETOHBI.
KapOoHoBbIE KHCIOTBI M HMX MPOU3BOJHBIE. B Kak1oM Kilacce paccMaTpUBAIOTCS CIEAYIOIIHNE
pa3zenbl: u30MepHsi, HOMEHKIIATypa, PU3NYECKUEe U XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJYYEHHUS.
MexaHu3MBbl peakuuil.

A3zoTconepxaliue  COEIUHEHUS. Hutpocoenmnenns. AmunHbpl. B kaxzaom kiacce
paccMaTpuBalOTCs CIEAYIOIINE pa3/ieibl: U30MEpHs, HOMEHKIATypa, (U3NUecKrue U XUMHUYECKHE
CBOMCTBA, CIIOCOOBI MOJTyYEHUSI.

4 O0beM yueOHOM TMCUUILTHHBI

. B 3auerHbIx B akanem.
Bunel yue6HOM paboTh
SIMHUTIAX qacax
OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4eO0HOMY ILUIAHY 4 144
KonTaktHas pa6ora (KP): 1,33 48
Jlexmmm (JIek) 0,89 32

69



[Tpaxtnueckue 3anstus (113) 0,44 16
Jlaboparopus - -
CamocrositesbHas padora (CP): 1,67 60
Jlpyrue Buipl cCaMOCTOSTENbHON pabOThI 1,67 60
JK3aMeH
Buj koHTpOJIs: 3a4eT / IK3aMeH 1
(36)
Bitet yae6Hoii paboTs B 3auetHpix | B acTtpoHoM.
eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4eO0HOMY ILUIAHY 4 108
KonrTaktHas padora (KP): 1,33 36
Jlexuuu (JIek) 0,89 24
[TpaxTuueckue 3anstus (113) 0,44 12
Jlaboparopus - -
CamocrositesbHas padora (CP): 1,67 45
Jlpyrue BUibl cCaMOCTOSATENbHON pabOThI 1,67 45
JK3aMeH
Buj koHTpOJIs: 3a4eT / IK3aMeH 1 27)

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Huxenepunas rpapuxa» (b1.B.O/1.7)
1 Henb AMCHUIVIMHBI — HAy4YUTh CTYJICHTOB BBIIOJHEHUID W UYTEHUIO YEPTEXKEU U
MpaBWJIaM U YCIOBHOCTSIM, IPUMEHsAEMbIM 1pu 3ToM (ctangaptam ECKJI).
2 B pe3yabTare M3yuyeHHsl IUCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIZKeH::
Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTHIO IPUMEHSITh OCHOBHBIE NMPUEMBI U 3aKOHBI CO3JAaHUS M UYTEHHUS 4YepTexed u
JOKYMEHTAIMH 0 annapaTHbIM U MPOrpaMMHBIM KOMIIOHEHTaM uH(popMannoHHbix cucreM (OIIK-
3);

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJOTMHM pa3pabOTKU OOBEKTOB MPOQecCHOHANbHON
NEeSTeIbHOCTH B 0O0JIaCTAX: MAIIMHOCTPOEHUE, NpUOOpOCTpOCHHE, TEXHHKa, OOpa3oBaHUE,
MEIUIIMHA, aJIMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OU3HEC, MpEeANpUHUMATENbCTBO,
KOMMEpIIHS, MEHEIKMEHT, OAaHKOBCKUE CHUCTEMbI, O€30IacHOCTh HH(POPMAILMOHHBIX CHCTEM,
yIOpaBlIe€HUE TEXHOJIOTMUECKUMHU IpollecCaMi, MEXaHUKa, TEeXHHuYecKas (HU3UKa, SHEpreTHka,
sJlepHas JHEpPreTuka, CUJIoBas d3JEKTPOHUKA, METAIYyprus, CTPOUTENbCTBO, TPAHCIOPT,
KEJIE3HOJOPOKHBIM TPaHCIOPT, CBA3b, TEIEKOMMYHUKALIUY, YIPaBJIeHHE WH()POKOMMYHUKALUIMH,
[IOYTOBAsi CBSI3b, XMMMUYECKasi NMPOMBIIUIEHHOCTb, CEJIbCKOE XO3SIIICTBO, TEKCTUJIbHAs U JIEerKas
MIPOMBIIIJIEHHOCTh, MUIEBasi MPOMBIIUIEHHOCTb, MEJUIIMHCKUE U OMOTEXHOJIOTMH, TOPHOE JEIIO,
obOecrieueHre 0€30IaCHOCTU IOJ3EMHBIX MPEANPUSATHI U MPOU3BOJCTB, I'€OJIOTUs, HePTerazopas
oTpacib, Teoie3usi U KapTorpadus, reonHPOPMaAIMOHHBIE CUCTEMBI, JIECHON KOMIIJIEKC, XUMHKO-
JIECHOM KOMIUIEKC, 3KOJIOTHS, cdepa CcepBUcCa, CHUCTEMBI MaccoBOW uWHMOpPMAIUU, IU3aiiH,
MEIUAUHIYCTPHUS, a TAKXKE NPEIIPUSTUS PA3NIMYHOIO NpoGMiIsl U BCE BUABI JIEATEIBHOCTH B
YCIIOBUSAX 3KOHOMUKHU HH(popmannoHnHoro oduiectsa (I1K-17).

3uamo:

— crHocoObl OTOOpa)KEHUS MPOCTPAHCTBEHHBIX ()OPM Ha IJIOCKOCTH; BHUJIBI M3AEIUN U
KOHCTPYKTOPCKHMX JIOKYMEHTOB; MpaBujia OQOpPMIIEHHUS KOHCTPYKTOPCKOW JIOKyMEHTalUuu B
cootBercTBUU C¢ TpeboBanusamu ECK][; Ha ypoBHEe mpeicTaBlieHUs XapaKTEPUCTUKU (QOpPMBbI U
MTOBEPXHOCTHU U3JIEJIHI; METO/IbI U CPEACTBA KOMITBIOTEPHOU rpaduKu.

Ymemu:

— BBIIOJHATP W YUTaTb UYEPTEXKU U JIPYIyl0 KOHCTPYKTOPCKYIO JIOKYMEHTAlHUIO;

HCII0JIb30BaTh CPEJICTBA KOMIIBIOTEPHOU I'padUKU JJ1sl U3TOTOBJICHUS YEpTEkKEH.
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Braoemu:
— HaBblkamMu pabotel Ha DOBM c¢ rpaduueckoin cucremonn «Kommacy st mosydeHus
KOHCTPYKTOPCKHX JIOKYMEHTOB.
3 Kparkoe coaepxxanue TUCUUIIMHBI
Beenenune. Ilpenmer u wmetonsl uHXeHepHOW Trpaduku. Kparkue wucropuueckue
CBeZIeHMs. 3a1a4i U MECTO Kypca B IIOJrOTOBKE OakajlaBpa TEXHUKU U TEXHOJIOTUH.
Mooy 1. U30enusn u koncmpykmopckue 0OKyMeHmbl
1.1. Bunbl nzienuii 1 KOHCTPYKTOPCKHUX JOKYMEHTOB.

Bugbt usnenuit mo I'OCT: nmerans, cOopouyHas €AWMHHUIA, KOMIUICKC, KOMIUICKT. Buibl
KOHCTPYKTOPCKHMX JOKYMEHTOB: 4epTeX JeTajau, COOpOYHBI 4YepTex, yepTex oOuero BUIa,
cnenudukanus, cxema. [udpel KoHCTpykTOpCcKHX JOKyMeHTOB. Kparkue cBeneHUs o
CTPOUTENIbHBIX YepTexKax.

1.2. Pe300BBIE H3AETHS U COETUHEHUS.

Pe3nOn: oOpazoBanme, kinaccudukanus, u300pakeHHe U O0OO3HAUYCHHE HA YEPTEXKe.
Crannmaptaeie pe3pOoBbie m3nenus. OmnpeneneHue pe3pObl m3MepeHueMm. CoenuHEeHUs IeTalien
60aTOM U INUILKOHN. Pe3p0oBbIe TpyOHBIE coenHenus. [lankoBbie coenHeHusl.

1.3. DcKu3bl U TEXHUUECKHE PUCYHKH JIeTalIeH.

[TocnenoBaTenbHOCTD BBINOJHEHUS M300pa)KeHUM AeTaau: BHIOOP IJIABHOTO M300paKeHUS;
ompejiefiecHue HEOOXOJMMOIo KOJMYecTBa H300pa)K€HWIl; MMOArOTOBKAa IIOJIA 4YepTexa K
M300paXEHUIO JleTalld; M300pakKeHHE OCHOBHBIX BHEIIHUX M BHYTPEHHUX OUYEPTAHUN JETalH.
OOmep aeTanu Mpy BBHIMOJHEHUN €€ 3CKu3a ¢ HaTypbl. OopMiieHre yepTekeil U SCKU30B JIeTajei.
[IpaBuna BbImoSHEHUS U 0(OPMIICHUS TEXHUUECKUX pUCYHKOB. O003HaYEHHSI MaTEpUAJIOB.

1.4. Ueprexu cOOPOUYHBIX €IUHMUII.

[IpaBuna BblONHEHUST W OQOpMIIEHHS COOPOYHOTO 4YEpTeka: BBHIOOP TJIABHOTO
n300paxkeHusi, ONpe/iesieHne KOJIMYecTBa N300paKeHH, HAaHECEHHEe HOMEPOB MO3UIUH, HaHECEHHE
pa3MepoB (rabGapuTHbIe, YCTaHOBOYHBIE, PUCOEIUHUTEIbHBIE, AKCIUTYaTallUOHHBIE).
Creuundukanus. [IpaBuia BeinosHeHUs U 0(hOPMIICHHS YepTeka oOLiero Buaa.

Mooy 2. Coedunenus oemanetl

2.1. Cxemsl.

Knaccudukanus cxem mo Bumam u tumaMm. OOo3HadeHune cxeM. [IpaBwmiia BBITIOJHEHUS
CTPYKTYPHBIX U IMPUHUIUIIUATBHBIX TEXHOJIOTHYECKUX cXeM. CXeMbl PacloIoKEeHHUS.

2.2. N3o0OpakeHus: COeIMHCHUI IeTaleH.

@unanuesble coenuHenus. [lnunessie U mmnoHouHsle coeauHenus. CoequHeHus IWTudToM 1
mruiMHTOM. HepasbemHble coequHeHMs] JeTaliell: cBapka, Iaiika, CKJIeHBaHME, OOBajbLIOBKa,
pa3BaibLIOBKA, COEJUHEHHE 3aKIETIKOM.

2.3. Apmartypa TpyOOTIpOBOIOB.

Knaccudukanus apmarypbl TpyOONnpoBOIOB 0 HA3HAYEHHUIO, IO TUILY MEPEKPBITUS TOTOKA
pabouell cpenbl, MO CMOCO0y MPUCOEAUMHEHUS K TPYOONpPOBOAY, MO CHOCOO0y TrepMeTu3aIuu
UITUHAETS.

Mooynv 3. Uepmesicu cOopounvlx eOunuy. Inemenmsl KOMNbIOMEPHOU epagduru

3.1. 'eomeTpuueckue xapakTepUCTUKH (POPMbI U TOBEPXHOCTU U3JEIIUH.

Pa3mepsl, npaBuia UX HaHECEHMs Ha uepTexke. Pa3zMepsl MCIOJHUTENbHBIE U CIIPABOYHBIE,
rabapuTHbIE, KOOPJIMHUPYIOIIME U 4YacTHble. ba3pl u3MepuTenbHble, KOHCTPYKTOPCKHE,
TEXHOJIOTHYeCKHe, BcroMmorarenbHble. Hanecenue pasmepoB oT 6a3. IlpenenbHble OTKIOHEHUS
pa3MepoB IIaJIKUX NOBEPXHOCTEH, JONMYCKH, TOcaaku. [lomycku 1 nocaaku i aetaei ¢ pe3b0oi.
[IlepoxoBaTocTh MNOBEpPXHOCTEW JeTajiel, NapaMeTpbl LIEPOXOBATOCTH, IpaBHJIa HAHECEHUs
[apaMeTpoB LIEPOXOBATOCTU MOBEpPXHOCTEH Ha wyeprexe. [IpenenbHble OTKIOHEHUS (OPMBI U
PacroJIoKEeHUSs.

3.2. JleranupoBaHue 4epTekeld COOPOUHBIX CAMHUII.

[IpaBuna peranmupoBaHUs YEPTEKEW COOPOYHBIX E€IUHUIL. BEITIONHEHHE 4YepTeXel u
TEXHUYECKUX PUCYHKOB JECTAJICH.

3.3. DieMeHThbl KOMIIbIOTEPHOU I'paUKH.
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Kommnerotepnas rpaduka m permaembie €t 3amadd. ['paduueckre 0OBEKTHI, MTPUMHUTHBEI,
aTpuOyThl, cuHTe3 n300paxenus. [IpencraBieHue BUICOMHPOPMALIMU U €€ MAlllMHHAs TeHepalysl.
CoBpeMeHHbIE CTaHAApPThl KOMIIBIOTEpHOW rpaduku, rpapuyeckue s3bIKM M MeTa]aibl.
Peanu3zanus annapatHeix Motyieil rpadpudeckoil cuctembl. OCHOBHbIE TpadMueCcKUe aJrOpUTMbl Ha

IJIOCKOCTH U B npocTpaHcTse. [IporpaMMubie rpaguueckie CUCTEMBbI U UX IPUMEHEHHE.

4 O0beM yueOHOM TMCHUITHHBI

B akanem. 3au.en.
Buner yue6HOM paboThI yacax

OO0uiasi TPy10€eMKOCTh UCHUIJIMHBI 110 Y4e0HOMY ILUIAHY 144 4

KonrTaktHas pa6ora (KP): 48 1,33
Jlekun 16 0,44
[IpakTuueckue 3aHATHS 24 0,67
JlabopatopHbie paboThI 8 0,22

CamocrositesbHast padora (CP): 96 2,67
Pacuerno-rpaduyeckue paboTbl 34 0,96
[ToaroToBka K KOHTPOJBHBIM paboTam 9 0,25
KypcoBast pabora 16 0,44
Jlpyrue BUibl CaMOCTOSTEIbHON pabOThI 18 0,2
IloaroroBka K 3a4eTy ¢ OLEHKOU 8 0,22

Buja KOHTPOJISA: 324eT C OLEHKOMH
B acTponom. 3au.en.
Buner yue6HOM pabOThI yacax

OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY TUIAHY 108 4

KonTaktHas padora (KP): 36 1,33
Jlekun 12 0,44
[IpakTnueckue 3aHATHS 18 0,67
JlaboparopHbie paboThI 6 0,22

CamocrositesbHas padora (CP): 72 2,67
PacuetrHo-rpaduyeckue paboTbl 25,5 0,96
IToaroroBka K KOHTPOJIBHBIM paboTam 6,75 0,25
KypcoBast pabora 12 0,44
Jlpyrue BUibl CaMOCTOSTENbHON PabOThI 13,5 0,2
IloaroroBka K 3a4eTy ¢ OLIEHKOU 6 0,22

Buja KOHTPOJISA: 324eT C OLEHKOMH

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Haueprareabnas reomerpus» (b1.B.0O/1.8)
1 Heab aucuMmIMHbI — HAYYUTh CTYACHTOB CIIocO0aM OTOOpa)K€HUs! MPOCTPAHCTBEHHBIX
¢bopM Ha IUJIOCKOCTH, BBINOJHEHUIO W YTEHHMIO YEpPTeKEeW M MpaBUiIaM U  YCIOBHOCTSAM,

npuMeHsieMbIM ipu 3toM (ctanaapram ECKJI).

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics Mo NporpaMmme dakajiappuara

JAOJIZKeH:
Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTHIO MPUMEHSATh OCHOBHBIE IPUEMBI U 3aKOHBI CO3/IaHUS M YTEHUS YepTexeil u
JOKYMEHTAIMH 0 annapaTHbIM U MPOrpaMMHBIM KOMIIOHEHTaM uH(popMannonHbix cucreM (OITK-

3);

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJIOTMHM pa3pabOTKU OOBEKTOB MPOQecCHOHATbHON
JEATENbHOCTH B OONACTSAX: MAaIIMHOCTPOEHHUE, MPHOOPOCTpOEHUE, TEXHUKA,

oOpa3zoBaHue,
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MEIUIIMHA, aJIMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OU3HEC, MpeANpUHUMATENbCTBO,
KOMMEpIIHs, MEHEIKMEHT, OAaHKOBCKHUE CHUCTEMbI, O0€30IacHOCTh HH(POPMALIMOHHBIX CHCTEM,
yIOpaBlI€HUE TEXHOJIOTMUECKUMHU IIpollecCaMi, MeEXaHUKa, TeXHH4YecKas (u3uKa, SHEpreTHKa,
sJlepHasl OHEpPreTuka, CUJIoBas d3JIEKTPOHUKA, METAIYyprus, CTPOUTENbCTBO, TPAHCIOPT,
KEJIE3HOJOPOKHBIM TPaHCIOPT, CBA3b, TEIEKOMMYHUKALIUH, YIPaBJIEHUE HWH(POKOMMYHUKALUSIMH,
[IOYTOBasi CBSI3b, XMMMUECKas NMPOMBIIUIEHHOCTb, CEJIbCKOE XO3SMCTBO, TEKCTUJIbHAsI U JIerKas
IIPOMBIIIJIEHHOCTh, MUIIEBasi MPOMBIIUIEHHOCTb, MEJUIIMHCKUE M OMOTEXHOJIOTMH, TOPHOE JEIIO,
obecrieueHre 0€30IaCHOCTU MOJ3EMHBIX MPEANPUATUN U MPOU3BOJACTB, IeoJiorus, HedTeraopas
oTpacib, Teoie3usi U KapTorpadus, reonHPOPMAIMOHHBIE CUCTEMBI, JIECHOM KOMIUIEKC, XUMHKO-
JIECHOM KOMIUIEKC, 3KOJIOTHsS, cdepa CcepBUCa, CHUCTEMBI MaccoBOW HWHMOpPMAIUHU, IU3aiH,
MEIUaUHIYCTPUS, a TAKXKE NPEIIPUSITUS PA3IUYHOrO NpoduiIs U BCE BUIbI JAEATEIBHOCTU B
YCIIOBUSAX 3KOHOMUKHU HH(popmannonHoro oduiectsa (I1K-17).
3nams:

— cnoco0bl 0TOOpa)keHUsl MPOCTPAHCTBEHHBIX (OPM Ha IUIOCKOCTH; MpaBUJa U YCIOBHOCTH
[P BBIINOJHEHUM 4YepTeXei; BHUIbI CUMMETPUU TE€OMETpUYECKHUX GUTYp;  BO3MOXKHOCTH
MPUMEHEHHUs] METOJIOB HauepTaTeIbHOM TI€OMETpUM Ul pelleHus 3agad IpoecCHOHATBbHOM
NEeSITEIbHOCTH.

Ymemo:

— BBIIOJHATHP M YWUTaTh YEPTEXKH TEOMETPUUYECKMX MOJEIeH C Y4eToM JeHCTBYIOLIUX

CTaH/IapTOB.

Braoemy:

— crmocobamMu U mprueMaMH U300paKeHUsI MPEIMETOB Ha TIIIOCKOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

[Ipeamer HauepTaTenbHOM reomeTpud. Buiel npoenupoBanus. KoMIUIEKCHBIM yepTex
TOYKM Ha 2 W 3 I1uIoCKOCTH Hpoekuuid. CBs3b CHUCTEMBI IIJIOCKOCTEH MPOEKIUH € CUCTEeMOM
MIPSIMOYTOJIBHBIX KOOpAMHAT. KOMIUIEKCHBIM 4YepTex npsaMou. IIpsMble M MIOCKOCTH, YaCTHOTO
nosioxkeHust. OmnpezienieHue HaTypajlbHOM BEIWYHHBI OTpe3Kka. B3auMonpuHaIIeKHOCTh TOUKH U
npsiMoii. ['maBHBIE JMHUM TIOCKOCTH. B3ammHOe pacmosiokeHue ABYyX MpsAMbIX. OmnpenereHue
BUJIUMOCTH Ha KOMIUIEKCHOM uepTeke. B3aumHoe pacroliokeHue HpsiMOM M IJIOCKOCTH, JBYX
mIockocTed. [lepneHauKyIspHOCTE NPAMOW M IUIOCKOCTH, JBYX HPSAMBIX, JBYX IIJIOCKOCTEH.
CriocoObl mpeoOpa3oBaHusi KOMIUIEKCHOTO 4epTexa. CrocoO BpallleHHs BOKPYr MPOELUPYOLIMX
npsmbix. Crioco06 BpaieHuss BOKpYyr mpsiMoil ypoBHs. IlnockomapamnenbHoe mepeMeleHue.
Crioco0 3ameHbl IUIOCKOCTeM mnpoekiuil. OCHOBHBIE 3ajaud, pellaeMble CIIOCOOOM 3aMEHBI
wiockoctedt npoexkuuil. Kpusble nuHun u nosepxHoctu. OOpa3oBaHue, 3aJaHUE U U300pakeHHe
noBepxHocTel. [loBepxHOCTH BpalieHus: Konyce, chepa, uuausap, Top. Ilepeceuenne noBepxHoctu
¢ miockocTelo. llepeceuenne nosepxHoctn ¢ JjuHHeW. [lepecedenme mnoBepxHocTed. Merton
cekymux Iuiockocreil. Ilepeceuenne nosepxHocTeil. Meton koHueHTpuueckux chep. Meton
KOHLIEHTpUuecKux chep. Meroa skcLeHTpHUecKUX chep. AKCOHOMETPUUECKHUE MTPOEKIIHH.

4 O0beM yueOHOH TMCHUITHHBI

Buapl yaeOHOM paboThI B ak. wacax 3au.en.

OO0u1asi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 108 3
Konraktnas pa6ora (KP): 48 1,33
Jlexkmn 16 0,44
[IpakTnueckue 3aHATHS 24 0,67
Jlaboparopabie paboOThI 8 0,22
CamocrositesbHas padora (CP): 60 1,67
Pacuerno-rpaduyeckue paboTbl 34 0,94
[ToaroToBka K KOHTPOJIBLHBIM paboTam 10 0,36
Jlpyrue BuUipl cCaMOCTOSATENbHON pabOThI 16 0,44
[ToaroToBKa K 3a4€Ty € OLIEHKOM 10 0,36

Buja koHTpoJsi: 3auer ¢ oLeHKOI
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Bitb! yueHoi paboTs! B actp. yacax 3au.en.

OO0u1asi TPy10€eMKOCTh JUCIHUIIJIMHBI 110 Y4e0HOMY ILUIAHY 81 3
Konraktnas padora (KP): 36 1,33
Jlekun 12 0,44
[IpakTuueckue 3aHsATHS 18 0,67
JlaGoparopabie pabOThI 6 0,22
CamocrositesbHas padora (CP): 45 1,67
Pacuerno-rpaduyeckue paboTbl 25,5 0,94
[ToaroToBka K KOHTPOJBLHBIM paboTam 7,5 0,36
Jlpyrue BUJibl CaMOCTOSTEIbHON PabOThI 12 0,44
[ToaroroBka K 3a4eTy ¢ OIEHKOM 7.5 0,36

Bua koHTpoJsi: 3auer ¢ oLEeHKOI

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Komnbrorepnasi reomerpus u rpagpuxa» (b1.B.O/1.9)

1 Henp AMCUMIVIMHBI — HAay4yuThb CTYJIEHTOB MMCATh BbIYEPUYUBAIOUINE MPOTrPaMMbl
reoMEeTpUYeCKUX NpUMHUTHBOB, Ten [latona, omuparbecs Ha adduHHBIE NpeoOpa3oBaHUs Ui
MOJIy4Y€HUsI aHUMAIIMOHHBIX, IBOJIIOLIUOHHBIX U300paKEHUH.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIZKeH::

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— BIAQJCHMEM UIMPOKON oOmeld noAroToBko (0a30BbIMU 3HAHMSIMHM) JJI  PELICHUS
MIPaKTUYECKUX 3a7[a4 B 00J1aCTH HHPOPMAIMOHHBIX cucteM U TexHosorui (OI1K-1);

— CIIOCOOHOCTHIO IPUMEHSITh OCHOBHBIE NMPUEMBI U 3aKOHBI CO3JAaHUS M UYTECHHUS 4YepTexed u
JOKYMEHTallMd II0 ammapaTHbIM U MPOTrpaMMHBIM KOMIIOHEHTaM HH(OPMALMOHHBIX CHCTEM
(OIIK-3);

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJOTMH pa3pabOTKU OOBEKTOB MPOQecCHOHATbHON
NEeSTeIbHOCTH B O0JIaCTAX: MAIIMHOCTPOEHUE, NPUOOpPOCTpOCHHE, TEXHHUKa, OOpa3oBaHUE,
MEIUIIMHA, aJMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OU3HEC, MpEeANpUHUMATENbCTBO,
KOMMEpIIHs, MEHEIKMEHT, OAaHKOBCKUE CHUCTEMbl, O€30IacHOCTh HH(OPMALIMOHHBIX CHCTEM,
yIOpaBlI€HUE TEXHOJIOTMUECKUMHU IIPOLIECCaMi, MEXaHUKa, TEeXHHYecKas (HU3UKa, HHEPreTHKa,
sJlepHas JHEpPreTuka, CUJIoBas d3JIEKTPOHUKA, METAIYyprus, CTPOUTENbCTBO, TPAHCIOPT,
KEJIE3HOJOPOKHBIM TPaHCIOPT, CBA3b, TEIEKOMMYHUKAIIMH, YIPaBJIEHUE HWH(POKOMMYHUKALUSIMH,
[IOYTOBAsi CBSI3b, XMMMUYECKash NMPOMBIIUIEHHOCTb, CEIbCKOE XO3SIMCTBO, TEKCTUJIbHAS M JIETKas
IIPOMBIIIJIEHHOCTD, MUIEBasi MPOMBIIUIEHHOCTb, MEJUIIMHCKUE M OMOTEXHOJIOTMH, TOPHOE [EIIO,
obecrieueHre 0€30IaCHOCTU MOJ3EMHBIX MPEANPUATUN U MPOU3BOJACTB, IeoJiorus, HedTeraopas
oTpacib, Teoie3usi U KapTorpadus, reonHPOPMALIMOHHBIE CUCTEMBI, JIECHON KOMILIEKC, XUMHKO-
JIECHOM KOMIUIEKC, 3KOJIOTHS, cdepa CcepBUcCa, CHUCTEMBI MaccoBOW uWHMOpPMAIUU, IU3aiiH,
MEIUaUHIYCTPUS, a TAKXKE NPEIIPUSTUS PA3IUYHOrO NpouiIs U BCE BUIbI JEATEIBHOCTU B
YCIIOBUAX 3KOHOMUKHU HH(popMannonHoro oduiectsa (I1K-17);

— CIOCOOHOCTHIO O(OPMIIATH MOJy4YEHHblE pabouue pe3yiabTaTbl B BHJE IPE3EHTALUM,
HayYHO-TEXHUYECKHUX OTUYETOB, CTaTell U JIOKJIAJ0B Ha HaydyHO-TexHHYecKux koHpepenuusx (I1K-
26).

3nams:

— OCHOBHBIE 33Jauyd  KOMIIBIOTEPHOM TrpapuKu, TIEeOMETPUUYECKOrO0  MOJEIUPOBaHUS,
IpeJCTaBiIeHUs] BUACOMH(GOPMAllMM U €€ MAIIMHHYI0 TIeHepaluio, rpaduyeckue S3bIKH,
apXUTEKTypy TrpapuueckuXx TEPMHUHOB U TpaduyecKkux paboyux MOJIyJeil, COBpEMEHHBIE
CTaHJIapThl KOMIIBIOTEPHOM TpadUKH.

Ymemo:
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— MOCTPOUTH YCIOBHO YIPOIIEHHYIO T€OMETPUUECKYI0 MOJIENIb O0BEKTa U MPOIecca XUMUU U

XUMHUYECKON TEXHOJIOTHH.
Braoemy:

— HaBBIKAMHM HWCIOJIb30BaHUsI TrpaduyecKux HWHPOPMANMOHHBIX TEXHOJOTUH, [BYX H
TPEXMEPHOTO T€OMETPUUYECKOTO0 U BUPTYaJbHOTO MOJEIUPOBAHUS B y4eOHOM Mpolecce, Hayke U
TEXHUKE.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Mooynw 1. I'eomempuyeckue npumumuent, mena Ilnamona

[IpencraBnenne Bumeo MHPOpPMANMHM M €€ MallWHHAS TEeHepauus, Tpaduueckue S3bIKH.
bazoBas rpaduxka. M300paxkeHne miockux 1 NpoCTPaHCTBEHHBIX T€OMETPHUUECKUX O0BEKTOB.

Mooyns 2. ['eomempuueckoe mooenuposanue 00beKmos Xumuu

Addunnbie mpeoOpa3zoBaHus; IBM)KEHHE Ha dkpaHe. Monens monekyasl A Xn Em mo
['uneckn.

Mooyns 3. ['eomempuueckoe mooenuposanue 00beKmo8 XuMu4eckol mexHoai02uu

TexHOIOTHYEeCKHE CXeMBbl C YKa3aHUEeM JBWKEHHUS TMOTOKOB. ATIMAapaThl XUMHYECKOM
TEXHOJIOTUHU.

4 O0beM yueOHOM TMCHUTIHHBI

. B 3auetHbIx B akanem.
Buner yue6HOM paboThI e IMHATIAX qacax

OO0masi Tpy10€eMKOCTb AUCIHUIJIMHBI 110 Y4eOHOMY 4 144
IUIAHY
KonrTakTHas padora (KP): 1,78 64
Jlexuuu (Jlek) 0,9 32
[IpaxTuueckue 3anstus (113) 0,6 22
Jlaboparopus 0,28 10
CamocrositesbHas padora (CP): 2,2 80

Buja KOHTPOJIsA: 3a4eT / IK3aMeH 1 3aqer

. B 3auerHbIx B actponom.
Buner yue6HOM paboTh TMHIIAX gacax

OO0uasi Tpy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY 4 108
IUIAHY
KonrTakTHas padora (KP): 1,78 648
Jlexuuu (Jlek) 0,9 24
[IpaxTnueckue 3ansatus (I113) 0,6 16,5
Jlaboparopus 0,28 7,5
CamocrositesbHas padora (CP): 2,2 60

Buja KOHTPOJIsA: 3a4eT / IK3aMeH 1 3aqer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI

«yeKTpoTeXHUKA M djaekTponunka» (b1.B.0/1.10)
1 Heap qucuunauHbl — GOpMUPOBAHHUE y 00yUAIOIINXCA KOMIIETEHIINM, 00ECTICYHBAOIIINX
TEOPETUYECKYI0 M  TPAKTUYECKYIO TOJATOTOBKY BBINYCKHUKA, YMEIOIIETO BBIOWpATh U
IKCIUTYaTUPOBATh JJEKTPOTEXHUUECKHE W JJIEKTPOHHBIE YCTPOWMCTBA, BJIAJICIONIETO HAaBBIKAMU

75



UCIIOJIb30BAHUS COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTMM [ aBTOMAaTU3HPOBAHHOTO
MOJENUPOBAHNUS U PacYETa ANEKTPUUECKUX U AIEKTPOHHBIX LIETIECH.

2 B pe3yabTare n3yuyeHus JMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
HOJIKeH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTHIO BBIOMpATh M OLEHUBATh CIOCOO peanu3aluud MHPOPMAIMOHHBIX CHCTEM U
YCTPOICTB (IIpOrpaMMHO-, allapaTHO- WIM MPOTrPaMMHO-aNIapaTHO-) AJIsl PEIIeHUs TOCTABJICHHOM
3amauu (OI1K-6).

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJOTMH pa3pabOTKU OOBEKTOB MPOQecCHOHATbHON
NeSITEIbHOCTH B 00JIaCTSIX: MAaIMHOCTPOEHHUE, MPUOOPOCTPOCHNE, TEXHUKA, a TAKXKE IMPEIIPUITUS
pa3aMYHOro NpoQuiiss U BCE BUABI JEATEIBHOCTH B YCIOBHUSX SKOHOMUKHA HH()OPMAILIMOHHOTO
obmectna (I1K-17).

3nams:

— OCHOBHBbIE TIOHATHUS, ONPEAEICHUS U 3aKOHBI AIEKTPUUECKUX LIEeTIeH;

— METOJbl MOJEJIMPOBAaHU, aHallu3a U pacuéTa Lerned MOCTOSIHHOIO M MEPEMEHHOTO TOKOB,
METO/I0JIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHU;

— YCTPOMCTBO M NMPUHUUIBI PaOOTHI 3JIEKTPOTEXHUYECKOTO MU AJIEKTPOHHOI0 00Opy/0BaHUS,
TpaHCPOPMATOPOB, IIEKTPUUECKUX MAIINH, HCTOYHUKOB NUTAaHUSI.

Ymemo:

— MPUMEHSATh TEXHOJOTMU  MOJEIUPOBAaHHWSA, aHaiu3a, pacuéra U  JKCIUTyaTalluH
ANIEKTPUYECKUX CETEH, MPOMBIIUIEHHOTO 3JIEKTPOOOOPYAOBAHUS U AIEKTPOHHBIX MPUOOPOB;

— BBIOMpATh 3JEKTPOTEXHUYECKOE WU D3JIEKTPOHHOE OOOpYAOBaHME HJsl pEIIeHUs 3ajad
MIPOEKTUPOBAHUS U pealIn3allii XMMHKO-TEXHOJIOTMUYECKUX MPOIIECCOB U IPOU3BO/ICTB.

Braoemy:

— METOJaMM MOJIETTUPOBAHUS U pacy€Ta MEKTPUUECKUX U JIEKTPOHHBIX LIETIEH;

— HaBbIKAMU MPAKTUYECKON paboThl € DSJIEKTPUUECKOM anmapaTypod M 3JIEKTPOHHBIMU
YCTPOMCTBaMHU.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Bgenenue. [IpeaMer, OCHOBHBbIE MOHATHUS, METOAOJIOTHS JIEKTPOTEXHUKU U AJIEKTPOHUKH.
KpaTtkue uctopuyeckue ceneHus. 3alaydl U MECTO Kypca B MOJTrOTOBKE OakalaBpa TEXHUKH H
TEXHOJIOTUHU.

Mooy 1. Dnekmpuueckue yenu

1.1. OcHOBHBIE OIpeIENeHUs, OIMCAHUS TAPAMETPOB U METOJIOB pacuéTa 3JIEKTPUUECKUX
nenen.

OcHOBHbIE TIOHATUSL U 0003HAYEHUS IIEKTPUUECKUX BEJIMUYUH U 3JIEMEHTOB AJIEKTPUUYECKUX
uenei. OcHOBBI 3neKkTpoOe3onacHoCTH. OCHOBHBIE MOHSTHS TEOPUM DSJICKTPUUECKUX LIETIEH.
OCHOBHbBIE MPUHIUIIBI, TEOPEMBI U 3aKOHBI 3JIEKTPOTEXHUKH. METOIbl MOJIeTMPOBaHUS, aHAIN3a U
pacuéra JIMHEWHBIX AIEKTPUUYECKUX LeNel TOCTOSHHOIO TOKa.

1.2. Dnexrpuyeckue U3MepeHus U IpuOOpHI.

MeTtopl M3MEpEeHUs JIIEKTPUUYECKHX BEJIMYUH: TpPSAMble M KOCBEHHBbIE. AHAJIOrOBbIE
AJIEKTPOU3MEPUTENIbHBIE U LIM(PPOBBIE 3JIEKTPOHHBIE MPUOOPHI: YCTPOMCTBO, NPUHLIUI JEHCTBUS,
oOnactu npumMeHeHus. MI3mepeHne a1eKTpUUYeCKUX BETMYMH: TOKOB, HAIIPSDKEHUH, COTPOTUBIICHUH,
MOIIIHOCTH U SHEPTUHU.

AHanu3 1 pacy€T JIMHEWHBIX LENeH NEPEMEHHOTO TOKA.

CriocoOpl npescTaBieHus (B BUJIE BPEMEHHbBIX JUarpamMM, BEKTOPOB, KOMILJIEKCHBIX YHCEN)
U mapameTpbl (aMIUIMTYJla, 4YacToTa, HayaibHas (aza) CUHYCOUJANbHbIX (YHKIUHA. MrHOBEHHOE,
cpelHee U JeHMCTBYIOLee 3HAUYEHUS! IEPEMEHHOI0 CHHYCOUJabHOro Toka (Hampspkenus u JC).
AKTUBHOE, pEaKTUBHOE U IOJIHOE CONPOTUBJICHUS BETBU. MOIIHOCTh B LEMAX MEPEMEHHOIO TOKA.
Koadpdumment momrHoctn (cos([])) m ero TEXHHUKO-IKOHOMHUYECKOE 3HadeHue. lIpuMeHeHue
anreOpsl KOMITJIEKCHBIX YHCEIT B 2JIEKTPOTEeXHUKE. KOMIIIIEKCHBIN METO 1 pacuéTa JIMHEHHBIX IeTei
MIEPEMEHHOT0 TOKa. bamaHc MOIIHOCTH B IEMsX NEPEMEHHOIro ToKa. Pe30oHAaHCHbIE SBJIEHMS B
ANIEKTPUYECKUX LemnsixX. Pe3oHaHC HampsykeHUN M TOKOB. AHain3 M pacu€r Tpexdas3HbIX Ieneu
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MIEPEMEHHOTO TOKa. ABTOMAaTH3MpPOBAaHHOE MOJEIMPOBAHUE U Ppacy€T dJIEKTPUUYECKUX U
AJIEKTPOHHBIX (1MakeTsl mporpamm MultiSim, Mathcad, Excel).

Mooyne 2. dnekmpomaznumuule yCmpoucmea u 31eKmpudeckue Mauunsl

2.1. Tpanchopmaropsl.

Haznauenue u 061acTu npuMeHeHus TpaHcGopMaTopoB. Y CTPOICTBO U MPUHIUI JEHCTBUS
oaHo(dazHoro TpanchopmaTopa. AHAIN3 HIEKTPOMATHUTHBIX MPOIIECCOB B TpaHCHOpMaTOpe, CXeMa
3ameneHus. [lorepu sHepruu B Tpanchopmarope. BHerHie XapaKTepUCTHKY.

2.2. ACUHXpOHHBIE MallIUHBI.

YCTpoHCTBO U NMPUHIUN JEHCTBUS Tpex(a3HOro aCHHXPOHHOTO JIBUTaTelNsd. MexaHuyeckue
u pabouMe XapaKTepUCTHKU. DHeprerudyeckue auarpammbl. IIyCK acCHMHXpOHHBIX ABUTaTeseil c
KOPOTKO3aMKHYTBHIM U (pa3HbIM poTopoM. PeBepcrpoBaHue 1 peryirpoBaHrue YacTOThl BpallleHUsI.

Mooynb 3. OcHogvl 31eKkmpoHuKu

3.1. DnemeHnTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOUCTB.

[TonynpoBoaHUKH. YCiIOBHbIE 0003HAYEHUS, NPUHIUN JIEHCTBUS, XapaKTEPUCTUKU H
Ha3HAYeHUe MOJYNPOBOJAHUKOBBIX JIMOJIOB, TPAH3UCTOPOB, THUPHUCTOPOB. MHTerpaibHble
MHUKpPOCXEMbI, UX Ha3HaUYEHUE, Ki1accuukamus 1 MapKupoBKa.

3.2. IcTOYHHUKYM BTOPUYHOTO 3JIEKTPOIUTAHUS M YCHIIUTENIH 3JEKTPUUECKUX CUTHAIIOB.

[TonynpoBOAHUKOBBIE BBIIPSIMUTENN: KIAaCCU(pUKAILUs, OCHOBHBIE IapaMETphbl, CXEMbl U
INPUHIMUI paboThl BBIIpAMUTENS. Onekrpudyeckue QuibTpbl. Kilaccupukauus U OCHOBHBIE
XapakTepuCTUKHU ycunuTeneid. OOpaTHbIe CBsI3U B ornepaluoHHbIX ycunutenax (OVY), ux BiusHue
Ha IapaMeTphbl U XapakTepucTuku ycunutens. OCHOBHBIE TUIIBI ycuiuTeneil Ha 0aze OVY.

4 O0beM yueOHOH TMCHUITHHBI

V cemecTp
Buner yue6HOM paboThI
3au. en. Ax. yac.
O0mas TpyA0eMKOCTh 1M CHHUIIJIMHBI 4 144
1o yue0HOMY ILIAHY
KonrTakTHas padora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
Jlaboparopusie paboTs! (JIP) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
KouTtponbsabie paboTh 0,8 30
Pedepar 0,6 20
N3yuyenune pa3aenoB AUCHUIUIAHBI 0,3 10
Bua xoHTpoOJIA: IK3aMeH 1 36
V cemecTp
Bunel yue6HOM paboThI
3au. e. AcTpoHOM. Hac.
O0mas TpyA0eMKOCTb 1M CIHUIIJIMHbI 4 108
1o yue0HOMY ILIAHY
KonrTakTHas padora (KP): 1,3 36
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Jlexmum (JIex) 0,4 12
Jlaboparopusie padots! (JIP) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
KouTtpoabsHbie paboTh 0,8 22,5
Pedepar 0,6 15
N3yuyenue pa3aenoB AUCHUIUIAHBI 0,3 7,5
Bua xoHTpoOJIA: IK3aMeH 1 27

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«MoaenupoBaHue XUMHKO-TeXHOJoru4eckux nmpoueccos» (b1.B.0O/1.11)
1 Heau nucuMmiIMHbI - 0Oy4eHHE CTYIEHTOB Ha KOHKPETHBIX MPUMEpax MPaKTHIECKOMY
KCIMOJIb30BAHUIO METOJa MAaTEMAaTHYECKOIO0 MOJEIUPOBAHUS, BKJIIOYass HE TOJBKO COCTaBJICHUE

MaTeMaTUYECKUX ONMMCAHUN, HO U aJlTOPUTMbI PELICHHS BOSHUKAIOLIUX 3a/1a4.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIKEH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTBIO HCMOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCUUIUIMH B
npodeccHOHAIIbHON  JEeSATENIbHOCTH, IMPUMEHATh METOJbl MAaTEeMAaTUYECKOTO aHajliu3a W
MOJENIMPOBAHUS, TEOPETUUECKOTO U 3KCcIIepuMeHTanbHOro uccinenosanus (OI1K-2);

— CIIOCOOHOCTHIO HCIIOJIB30BATh TEXHOJOTMH pa3pabOTKU OOBEKTOB MPOQecCHOHATbHON
NEeSITebHOCTH B 00JacTsX: YIpaBJIEHWE TEXHOJIOTMUYECKHMU IPOLECCaMM, XHUMHYECKas
npombinieHHocTh (I1K-17);

— TOTOBHOCTHIO y4acTBOBATh B IOCTAHOBKE U MPOBEACHUU SKCIIEPUMEHTAIBHBIX UCCIIEI0BaHU
(I1IK-23);

— CIIOCOOHOCTBIO  OOOCHOBBIBATH ~ MPABHJIBHOCTH  BBHIOPAHHOM  MOJENIH, COMNOCTaBIIAS
pe3yNbTaThl SKCIIEPUMEHTANIBHBIX JAHHBIX U MoJydyeHHBIX pemeHui (I1K-24);

— CIIOCOOHOCTBIO HCIIONIb30BaTh MAaT€MaTHYEeCKHEe METOJbl 0OpaOOTKH, aHalu3a U CUHTE3a
pe3ynbTaToB npodeccruoHanbHbIX uccaeaopanuit (I1K-25);

3nams:

— OIpeJleNIeHue, CTPYKTYpy W OJIOUHBIA NPUHIUI MOCTPOEHUS MaTeMAaTUYECKUX MOJENei;
JTanbl MAaTEMaTUYECKOTO MOJIEIUPOBAHUSA; B3aUMOCBSI3b (U3MYECKOTO U MaTeMaTUYECKOTro
MOJEIUPOBAHNUS; MAaTeMaTUYECKHE MOJIENH IMPOLECCOB adCOpOLMH, PEeKTU(UKALNU, IKCTPAKIUH,
CYUIKH, TEII000MEHa, KpUCTAUIU3allMY, aITOPUTMBI pacueTa BbIllIeyKa3aHHBIX MPOIECCOB.

Ymemo:

— pelarh 3aJlaud COCTAaBJIEHMSI MAaTEMaTHYECKOrO OIMCAHUS, BBIOMpATh METOJ PpEeUICHUS
chopMyIUpPOBaHHON CUCTEMBI YPaBHEHHH, yCTaHABIMBATh a€KBaTHOCTh MaTEMAaTUYECKON MOJIeH
00BEKTY UCCIIEJOBaHMS, peliaTh 3a7auyd ONTUMHU3ALUU U IPOEKTUPOBAHUS BBIIIEIIEPEUNCICHHBIX
XUMMKO-TEXHOJIOTHYECKHX ITPOLIECCOB.

Braoemy:

— AHAJIUTUYECKUM, SMIIMPUYECKHUM U HMIHUPUKO-AaHATUTHYECKHMM METOJaMU COCTaBJICHUS
MaTeMaTUYECKOr0 ONMMCAHUS;, METOAAMU WICHTHU(PHUKAUU [TapaMeTpOB MaTeMaTHUYECKUX MOJIENEeH;
QITOPUTMaMHU pacyeTa OCHOBHBIX TEIUIO-, MacCOOOMEHHBIX IPOLECCOB B IPOBEPOUYHOU H
IIPOEKTHOM MOCTAaHOBKAX 3aJIauH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Maremaruueckue monenu. Onpenenenue. B3auMocBsizb MaTeMaTHUECKUX U (U3UYECKUX
Mojenei. [IpubnmkeHHbI XapakTep MaTeMaTUYeCKUX MoJenei. JlomyieHus, MpuHUMaeMble TpU
MIOCTPOCHUM MaTemaTuueckoil mozenu. Kraccudukanus mareMaTuyeckux Mojeied 1o
BPEMEHHOMY IMpPHU3HAKY: CTalMOHApHbIE, HECTALlMOHApHBbIE, KBAa3MHECTALIMOHAPHBIE MOJEIH; IO
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IIPOCTPAHCTBEHHOMY IPU3HAKY: C COCPEJOTOYCHHBIMU IapaMeTpaMH, C pacHpelesIeHHbBIMU
rapaMeTpamu, siueeYHbIe MOJIENH.

Mooyne 1. [lpunyuner  nocmpoenus  mamemamuyeckux Mmooenel U dManvi
MAmMemMamuyecko2o MoOeaupo8anUsl

1.1 CrpykTypa MaTeMaTHYECKOT'O OMUCAHUS MPOIECCOB XMMHUYECKON TEXHOJIOTHHU. DTarlbl
MaTeMaTU4YEeCKOr0 MOAETUPOBAHUSI.

VYpaBHEHUs], OTpaKaloIle OCHOBHBIE 3aKOHBI COXPAHEHMsI MacChl, SHEPrUHU, UMITYJbCa,
IepeHoca, yciaoBHUs paBHOBecus, orpanuyeHus. JuddepennunanbHas v HHTErpajbHas 3alKCh
3akOHOB  coxpaHeHus. Ilpumenenune Teopembl  Octporpaiackoro-I'aycca st BbIBOJAA
muddepeHnnanbHo GopMbl 3aKOHOB COXpaHeHus. MaremaThdeckas XapaKTepHCTHKa KJIacCOB
YpaBHEHUH, BXOJIIMX B MaTemMaTHueckoe omnucanue. IlocTraHoBka HaualnbHOIO M TI'PAHUYHBIX
ycinoBuid. KpaeBble ycinoBuss 1 u 2 popa, cMeuianHass KpaeBas 3ajgada. 3agada Komw,
CYLIECTBOBAaHME U €JMHCTBEHHOCTh €€ peuieHus. [Ipumepbl MOCTAaHOBKH KpaeBbIX YCIOBHIl.
N3ydyeHne XUMHUKO-TEXHOJIOTUYECKUX IPOLIECCOB METOJIOM MaTeMaTU4YeCKOTO MOJIEIHPOBAHUS
Oranbl MATEMAaTUYECKOTO MOAECITUPOBAHUS:

a) COCTaBJICHHE MAaTEMaTHYECKOrO OMHUCAHUS AHATUTHYECKHM CIIOCOOOM, 3MIHMPUYECKUM
crioco0oM, aHATUTHKO-3MITHPUYECKHM CIIOCOOOM.

06) Bribop wmeroma pemieHHs. AHATUTHYCCKAE M YUCICHHBIE METObL. VcTOYHMKH
BO3HMKHOBEHHUS TOrpEIIHOCTEH. AHaIM3 CXOJUMMOCTH HTEpallMOHHBIX METO0B. Peanuzanus
BBIOPAHHOT'O METO/A PEIIECHUs B BUJE anroputMa. Pa3paboTka nporpaMmsl pacyeTa 1o ajaroputmy.

B) YCTaHOBJIEHHE aJ€KBATHOCTU MOJEIU MO 00bekTy. CTaTHUCTUYECKUE TUIIOTE3bl U
IIpOBEpKa TUIIOTE3 IO CTaTHUCTUYECKUM KputepusiM. Kpurepuu ycTaHOBIEHMSI aJeKBAaTHOCTH
OJIHOOTKJIMKOBBIX U MHOTOOTKJIMKOBBIX MOJIEJIEH.

r) Koppekuus Mmonenu no pesyabTataMm HakomieHHOW nHdopmanuu. [lpumepst.

1.2 bJyioYHBIN MPUHIUI MOCTPOCHHUS MATEMATHUYECKUX MOJIETIEH XUMHUKO-TEXHOJOTHYECKUX
IIPOLIECCOB.

[IpencraBieHre MaTeMaTHYECKOTO ONMCAHHUS B COOTBETCTBMM C OJIOUYHBIM HPHUHIIUIIOM.
OcHoBHbIE OJIOKH, COCTaBIISIFOIINE OMUCaHKE Mpoliecca U UX B3aUMOCBS3b. OTpakeHUe MPUHIIUIIOB
CUCTEMHOI'0 aHaJIu3a B OJI0YHOM I10/1X0/J1€ K IOCTPOCHUIO MaTEMaTHYECKUX MOJIETIEH.

1.3 HeiipoceTeBoe MOIeTMpOBAHHE.

Ompenenenue HeHpoceTeBbIX Mojeneld. CXOICTBO W pas3iuyue ¢ OHOJOTHYECKUMU
HelpoHHbIMH  ceTaMu. Kiaccudukanus  HelipoceTeBbIX  Mojened. Jrtambl  pa3paboTKu
HelpoceTeBbIX MoJiesiel. AlnroputMbl o0ydenus. HelipocereBble nporpaMMublie nakeTsbl. [Iprumepsl
IIPUMEHEHHS HCKYCCTBEHHBIX HEUPOHHBIX CETEH.

Mooyne 2. Ilapamempuueckas udenmugukayus mooenel XUMUKO-MEXHOI02UEeCKUX
npoyeccos

2.1 Meroa MOMEHTOB.

CylHOCT, M TNpPUMEHEHHE METOJa MOMEHTOB [UIsl HAaXOXKICHHUS TOYEUHBIX OIICHOK
apaMeTpoB MOJIENIEN CTPYKTYphI TIOTOKOB.

2.2 Metoa MaKCUMAJIBHOTO MPaBIOTIOI00USI.

CylHOCT, UM NpPUMEHEHUE METOJa MaKCHUMAaJbHOTO MpaBAONOA00UsS Al HaXOXICHHS
TOYEYHBIX OLIEHOK IapaMeTPOB MOJEJIEH CTPYKTYpPhI TOTOKOB.

Mooyne 3. Onucanue cmpykmypbl HOMOKO8 6 annapame Hd OCHO8e MOOElIbHbIX
npeocmasieHuli 08UMCEHUsL NOMOKA

3.1 DMmnupuyeckue MeTO/bl YCTAHOBJIEHUSI CTPYKTYPhI IOTOKOB. XapakTepucTuka
CTOXaCTMYECKOIO TMOBEJEHMSI 4YacTHULl C TIOMOIIbI0 BHEUIHUX M BHYTPEHHUX (QYHKUUN
pacnpeneneHus. OKCIEePUMEHTAJIbHbIE METOJbl OLIEHKHM BHEUIHMX (YHKUMHA pacrpeaeneHus
WuaukaTopHble METOJBI MCCIEIOBaHUS CTPYKTYphl NOTOKOB. OOpaboTka (yHKUMH OTKIMKA I10
METO/ly MOMEHTOB. YUYET CTOXAaCTUYECKON MNpHUpPOJIbl ABWKEHHS IOTOKOB B IapaMETPUUYECKUX
MOJEISAX.

3.2 IlpencraBnenue mozeneit B popme quddepeHInanbHbIX YpaBHEHUNH U MepeIaTOUYHbIX

GyHKIMH.
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[IpencraBienure mMojnene CTPYKTypbl MOTOKOB B (opMe nepenaToyHbix ¢GyHKuui. CBs3b
MOMEHTOB paclpeiesieHus] YacTULl IOTOKa [0 BpeMEeHH NpeObIBaHUS € IEpeaTOUYHON (DyHKIHEH.

3.3 Ilpumepsl NPUMEHEHHS METOJa MOMEHTOB JJIA OIICHKA TapaMeTpoB Mojeen
CTPYKTYpPBI IOTOKOB.

OreHka mapamMeTpoB siueeqHou, U Gy3nOHHOHN, PEHUPKYIAIUOHHON U KOMOMHUPOBAHHBIX
MOJIEJIEH.

Mooyne 4. Ilocmanoska u peweHue 3a0ad pacuema @Hazo8vbiX pasHoecull 6
MHO2OKOMNOHEHMHBIX CUCTNEMAX

4.1 IloctaHoBKa 3aJ1a4 U pacyeT paBHOBECUM B CUCTEME XKUIKOCTb — a3, JKUJIKOCTb — Hap.

Pacuer paBHOBecusl Kak pelieHHe JUHEHHON 3a/1aui. Y4eT HeHJealbHOro noeaeHus ¢as.
Onucanue coBMEIIEHHbIX ()a30BbIX M XMMHYECKMX paBHOBecHH. MaTemaTHUecKoe OINHCaHuEe U
QJIITOPUTM PELICHUS 3aa4U.

4.2 TlocTaHoBKa 3a7]a4 U pacyeT PaBHOBECHI B CUCTEME KUIAKOCTh — KHUIKOCTb.

AHanu3 ycToWunmBOCTH (Ha30BBIX paBHOBECHMU. MaTeMaTHuecKoe OMHCAaHHE W aJTOPUTM
pelIeHUs 3a/1a4l pacyeTa paBHOBECUM KUAKOCTb- JKUJIKOCTh U KUIKOCTb-KHUIKOCTb-TIap.

Mooyne 5. Pacuem nomokoé 6 08YXghaznvix MHOSOKOMNOHEHMHBIX CUCMEMAX HA OCHO8€
MOOENbHBIX NPeOCmABleHUll MACCONEpeHoca

MHOTOKOMIIOHEHTHBIA MaccomnepeHoc B oaHodasHoil cpene. [lpsimple W mepekpecTHBIS
ahdexTe. Moaenn TPOHUIIAHUS W OOHOBJICHHS IMMOBEPXHOCTH paszeiia Il MacColepeHoca B
nByx¢a3HbIX cpenax. BplpakeHue MOTOKOB B MHOTOKOMIIOHEHTHOM JByX(a3HOW cpeje udepes
MaTpuily K03(pPUIHEHTOB Macconepe ayn.

Mooyns 6. Mooenu u ancopummul pacyema munogblx HPOYeccos XUMU4EeCKOU mexHonr02uu

6.1 Mozenu u anropuTMbl pacueTa npoiecca abcopOuuu.

Onucanne W alrOpPUTMBI pacyeTa mpolecca adcopOIMM Ha OCHOBE MOJIETH BBITECHEHUS,
syeeqyHol, 1udPy3noHHON Moaemei.

6.2 Mojenu 1 anropuTMBbI pacdeTa MmpoIecca MHOTOKOMIIOHEHTHON PeKTU(DUKAIIIH.

JlBa moaxona K  MOJEIMPOBAHMIO Ipolecca PEKTHU(PHUKALUMU: PABHOBECHBIM U
HEpaBHOBECHbIM. MeToabl U aIropuTMbl pacdyera peKTU(PUKALMOHHBIX KOJIOHH. OnucaHue
peKTU(UKALUY B HACAAOYHBIX KOJIOHHAX.

6.3 Mojenu u aropuT™Mbl pacyeTa Mpolecca IKCTPAKIHH.

DKCTpakuus B CUCTEMAaX >KUIKOCTb-KUIKOCTb. OnucaHue IMpoliecca Ha OCHOBE SUYEEUHOM
MOJENIU C 0OpaTHBIMU IMOTOKAMHU. AJITOPUTM pacyeTa KOJIOHHOTO IKCTPaKTOpa.

6.4 Mojenu 1 anropuTMBbI pacdeTa mpoiecca aacopOomu.

Onucanue U alropuTMbl pacuera Ipoliecca Ha OCHOBE MOJENIM BBITECHEHUS, SYEEUHOM,
nupdy3nOHHON MoIeseH.

6.5 Mozenu u alnropuTMbl pacyeTa Mpolecca CyIKU B ICEBI00KMKEHHOM CIIO€.

Onucanue mnpoiiecca KOHBEKTHBHOM CYIIKM C YYETOM CTPYKTYpbl T'a30BOr0 IMOTOKAa B
anmnapare. AJITOpUTM pacdera CyIIWIKH (OHTAHUPYIOUIETO CIIOS.

6.6 Mozenu u alropuTMbl pacyeTa Mpolecca MacCOBOM KpUCTAIIIN3AMU U3 pacTBOPOB.

Mopnenu npouecca KpHUCTaUIM3allMM HA OCHOBE METOJOB MEXaHUKU CIUIOIIHBIX CpEN.
OcHOBHbIE TMOHSTUS MEXAaHUKH CIUIOIIHBIX cpeA. [lomymienus. AJNropuTMbBl — pacuera
MEPUOIUYECKUX U HEMPEPBIBHBIX KPUCTAIIIN3aTOPOB.

6.7 Mojenu 1 anropuTMBbI paciyeTa COBMEIICHHBIX M OMOTEXHOJOTUUECKHUX MTPOIIECCOB.

XeMopeKkTUpHUKaus, XemMocopOuus, OHOJOrMYecKas OUYUCTKA IMPOMBIIUIEHHBIX CTOKOB.
Hcnonb3oBaHue NpUHIMIIA COBMEIIECHUS U1 HHTEHCU(PHUKAIIUU TPOIECCOB.

3axnroueHue. B3anMocBs3b (QU3MYECKOr0 W MaTeMAaTUYECKOTO MOJEIMPOBAHUS B XOJE
pelieHus 3a/ad ONTUMH3ALUH, MPOEKTHUPOBAHUS U CO3JaHHS HOBBIX XHMHUKO-TEXHOJIOTUYECKUX
IIPOLIECCOB.

4 O0beM yueOHOM TMCUUILTHHBI
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. B 3auerHbIx B akanem.
Buner yue6HOM paboOThI
eIMHUIIAX qacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY TUIAHY 5 180
KonrTaktHas padora (KP): 2,22 80
Jlexuuu (Jlek) 1,78 64
[TpakTueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,78 64
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIOB AUCHUIIIIMHbI 1,78 64
Buja KOHTpOJISA: IK3aMeH 1 36
Bitb! yueHoi paboTsI B 3agetHpix | B actpoHOM.
eIMHUIIAX qacax
OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 135
KonrTakTHas padora (KP): 2,22 60
Jlexuuu (Jlek) 1,78 48
[TpaxTueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 1,78 48
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI 1,78 48
Buja KOHTpOJISA: IK3aMeH 1 27

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«O0masi XuMH4ecKasi TeXHOJIOTUs /151 HH(POPMAIMOHHBIX CHCTEM M TeXHOJIOTHi»
(b1.B.O.12)

1 Henp AucHMIVIMHBI — TOJy4YeHHWE 3HaHUM B oO0jacTu peanu3aludl  XUMHKO-
TEXHOJIOTUYECKMX IIPOLIECCOB C YU4eTOM (U3UKO-XUMUYECKUX OCOOEHHOCTEH MPOTEKAIOLIUX
peakuuii, BbIOOpAa ONTHUMAaJIbHBIX YCIOBUI pealu3yeMbIX IPOLEcCOB, BbIOOpa 3(P(HEKTUBHBIX
peaKTopoB, MPHOOpPETEHUS HABBHIKOB B COCTABJIEHHMH MaTepUajbHBbIX M TEIUIOBBIX OalaHCOB, B
pacuere IpoLEeccoB U PEaKTOPOB Ha OCHOBE MaTeMaTHUECKOI0 MOIETIUPOBAHUS, TIOJTYyUEHUs 3HAHUN
B oOnactu pa3paboTKu dSHeprocOeperarmmx XuMuKo-TexHosornueckux cucrem (XTCO),
0€30TXO0/IHbIX U MAJIOOTXOJHBIX TEXHOJIOTUN HA MPUMEPE COBPEMEHHBIX ITPOU3BOJICTB.

- 2B pe3yabrare U3y4ECHUS JUCLIUIIIUHBL oOyuarouuics 1o
OakanaBpuaTa JOJKEH:

— Ob6nadamo CIEAYIOINIMMA KOMITETCHIIHSIMU:

— CIIOCOOHOCTHIO HCMOJb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JUCUUIUIMH B
Npo(ecCHOHAIIbHON  JIESATENIbHOCTH, NPUMEHSTh METOJAbl MaTEeMaTHMYeCcKOro aHajuu3a |
MOJEIMPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTaIbHoro uccienoBanus (OI1K-2);

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJIOTMH pPa3pabOTKu OOBEKTOB MPOQecCHOHANIbHON
NEeSTeIbHOCTH B O0JIaCTAX: MAIIMHOCTPOEHUE, NpUOOpOCTpOCHHE, TEXHHKa, OOpa3oBaHUE,
MEIUIIMHA, aJIMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OU3HEC, MpEeANpUHUMATENbCTBO,
KOMMEpIIHs, MEHEIKMEHT, OAaHKOBCKHUE CHCTEMbI, O€30MacHOCTh HH(OPMALMOHHBIX CHCTEM,
yIOpaBlIe€HUE TEXHOJIOTMUECKUMHU IpollecCaMi, MEXaHUKa, TEeXHHuYecKas (HU3UKa, SHEpreTHka,
sJlepHas JHEpPreTuka, CUJIoBas d3JEKTPOHUKA, METAIYyprus, CTPOUTENbCTBO, TPAHCIOPT,
KEJIE3HOJOPOKHBIM TPaHCHOPT, CBA3b, TENIEKOMMYHUKALIUU, YIpaBlieHUE WH()OKOMMYHUKALUIMU,
[IOYTOBAsi CBSI3b, XMMMUYECKasi NMPOMBIIUIEHHOCTb, CEJIbCKOE XO3SIIICTBO, TEKCTUJIbHAs U JIEerKas
MIPOMBIIIJIEHHOCTD, MUIIEBasi MPOMBIIUIEHHOCTb, MEJUIIMHCKUE M OMOTEXHOJIOTMH, TOPHOE JEIIO,
oOecrieueHre 0€30IaCHOCTU MOJ3EMHBIX MPEANPHUATHI U MPOU3BOJCTB, I'€0JIOrUs, HeTeraopas
oTpacib, Teoie3usi U KapTorpadus, reonHPOPMaAIMOHHBIE CUCTEMBI, JIECHON KOMIIJIEKC, XUMHKO-
JIECHOM KOMIUIEKC, JKOJIOTHsS, cdepa CcepBUCa, CHUCTEMBI MaccoBOW HWHMOpPMAIUU, IU3aiH,
MEIUaUHIYCTPUS, a TAKXKE NPEIIPUSTUS PANIUYHOTO NpouiIsi U BCE BUABI JIEATEIBHOCTH B
YCIIOBUAX 3KOHOMUKU HH(popMannonHoro oduectsa (I1K-17);

nporpamme
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— TOTOBHOCTBHKO  YYacTBOBaThb B IIOCTAHOBKE U  MPOBEACHUM HKCHEPUMEHTAJIbHBIX
uccnepoanuit (ITK-23).

3nams:

— OCHOBBI TEOPHH XUMHUYECKUX IIPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO HCCIIEIOBAHUS B3aMMOJCHCTBUS XHMHMYECKUX IIPEBPALICHUN W SBJICHUUI
[IEpEeHOca Ha BCEX MAaCIITa0HBIX YPOBHSX;

— METOAMKY BbIOOpa peakTopa U pacyéra mporecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE ITPOLIECCHI U PEAKTOPBI XUMUYECKON U OMOTEXHOJIOTUH;

— OCHOBHbBIE€ TPHUHIMIBI OPraHU3aluU XUMHYECKOI'O MPOU3BOJACTBA, €r0 HEPAPXUUYECKYIO
CTPYKTYPY, METObI OLIEHKH 3(P(PEKTUBHOCTH IPOU3BO/ICTBA;

— OCHOBHbBIE€ XUMHUYECKHE ITPOU3BO/ICTBA.

Ymemo:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XMMHUYECKOTO MPOLIECCa;

— BBIOpaTh PalLlMOHAJIBHYIO CXEMY ITPOU3BOACTBA 3a/IaHHOTO MPOJIYKTa;

— OUEHHUTb TEXHOJOTHYECKYIO 3((EKTUBHOCTH IPOU3BO/ICTBA;

— BbIOpaTh A3PPEKTUBHBIN TUII PEAKTOPA;

— IMPOBECTU pacueT TEXHOJIOTUYECKUX MTapaMeTPOB IS 3aJJaHHOIO MIPOLIecca;

— ONpEeNeNUTh NapaMeTphl HAWITydlIel OpraHu3aliy MpoLecca B XUMUYECKOM peaKTope.

Braoemy:

— MeTroAaMHu aHanu3a 3 ekTUBHOCTH PabOThl XMMUYECKUX POU3BO/ICTB;

— METOJaMM pacyeTa U aHajiu3a IMPOIECCOB B XUMHYECKHX PEaKTOpax, OIpeleIeHUs
TEXHOJIOTUYECKUX ITOKa3aTeleH;

— METOJIaMHU BbIOOpa XMMHUYECKUX PEAKTOPOB.

3 Kparkoe coaepxxanue THCUUILIMHBI

Mooyns 1. Xumuueckas mexnono2us u Xumuyeckoe npou38o0Ccmeo

1.1. OcHOBHBIE OTIPECICHUS U TIOJIOKCHHUS.

XuMHYecKasi TEXHOJOTHs — Hayka 00 HSKOHOMMYECKH, HKOJIOTUYECKH M COIMAJIbHO
000CHOBaHHBIX CITOCO0AX M IMpoIeccax NepepadOoTKU CHIPbSl ¢ N3BMEHEHHEM €0 COCTaBa M CBOMCTB
MyTeM TPOBEACHUS XUMHYECKUX U (PU3UKO-XMMUYECKUX TMPEBPAIICHUN B TIPEIMETHI TOTPEOICHHS
U cpeacTtBa MpousBojacTBA. OOBEKT XUMHUYECKOM TEXHOJIOTUH - XUMHUYECKOE IPOU3BOJICTBO.
MexoTpaciieBoil XapakTep XUMHUYECKOW TEXHOJIOTMU. Pa3BUTHE XMMHYECKMX HPOU3BOJACTB M
XUMHUYECKON TEXHOJIOTHU. MECTO XMMHUYECKOW TEXHOJOTHH B MPOMBIIICHHONW chepe U METOJIOB
XUMUYECKON TEXHOJIOTUHM B HEXMMHYECKHX OTPACIAX MPOMBIIUICHHOCTA. METObl XUMUYECKON
TEXHOJIOTUM — CHUCTEMHBIH aHaliM3 W METOJbl MaTeMaTHYecKoro MojenupoBaHus. CHCTEMHBII
aHaJIU3 CIIOKHBIX CXEM U B3aMMOJEUCTBUM 3JIEMEHTOB CXEMbl — MOHATHE U COJIEpP’KaHHUE METOJA.
du3nyecKkoe U MaTeEMaTUYECKOE MOJIEIUPOBAHUE, OTIPECIIEHUE U OCHOBHBIE MOHATHUS, UX MECTO B
MHXEHEPHO-XUMHUYECKMX HCCIEIOBAaHUSAX U pa3zpaboTkax. MecTo ¥ 3HAUeHHE HATypHOIO U
BBIYUCIIUTENIBHOTO 3KciepuMenTa. Coiepkanue U 3aa4 y4eOHOTO Kypca.

1.2. XumMu4ueckoe mpou3BOJICTBO.

[ToHsiTHE O XMMHYECKOM MPOU3BOACTBE KaK O CUCTEME MAIIUH U allapaToB, COEIUHEHHBIX
MaTepUATBbHBIMU M YHEPreTUUECKUMHU MOTOKaMH, B KOTOPBIX OCYILECTBIISIOTCS B3aUMOCBSI3aHHBIE
XUMHUYECKHUE TMpeBpallleHuss U (U3UYECKUe MPOLEcChl MepepadOTKH ChIpbsi B HPOAYKTHI.
MHOro(yHKIIMOHAIBHOCTh XWMUYECKOTO IPOU3BOJACTBA - IMOJIyY€HHUE NPOIYKTOB, 3HEPro- Hu
pecypcocOepekeHre, MAUHUMH3AIMs BO3JECHCTBHS Ha OKpyXaromlyio cpexy. OOmas cTpykrypa
XMMHUYECKOTO IPOU3BOJICTBA - COOCTBEHHO XHMMUYECKOE IIPOM3BOJCTBO, XpPAaHEHHE CHIPbS H
MPOJYKIMH, TPAHCHOPT, CHUCTEMBbl KOHTpoJiA M Oe3omacHOCTH. (OCHOBHBIE IOJICHCTEMBI
XMUMHYECKOTO IPOU3BOJCTBA - IOJAIOTOBKA CBHIPbS M MAaTE€pPHAJIOB, XUMHUYECKHE U (PUZHKO-
XMUMHUYECKHE MTPEBPALEHUS. BbIJICICHUE IPOAYKTOB, 00€3BPEKUBAHUE YTHIIU3ALMS OTX0/I0B, TEIIO-
U sHeprooOecnedyeHue,  BOJOMOATOTOBKA,  yIpaBi€HHE  IPOU3BOJACTBOM.  OCHOBHBIE
TEXHOJIOTHUYECKHE KOMIIOHEHThl - CbIpbE, BCIIOMOTaTeJIbHbIE MAaTe€pHallbl, OCHOBHOW H
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JIOTIOTHUTEIbHBIA MPOIYKTHI, OTXO/bI, SHEPI€TUYECKHE PECYpPChl, 000pPYIOBaHUE, CTPOUTEIbHBIE
KOHCTPYKLUHU U IPUOOPHI, TPOU3BOICTBEHHBIN NIEPCOHAL.

KauecTBeHHbIE M KOJMYECTBEHHbIE  IOKA3aTeNM  XMMHUYECKOTO  MPOMU3BOJCTBA:
TEXHOJIOTHYECKHE TOKa3aTeld - MPOU3BOJUTENBHOCTh M MOLIHOCTb IIPOU3BOJCTBA, BBIXOJ]
MIPOJIyKTa, PACXOAHbIE KOIPPHUIIMEHTHI IO ChIPbIO U SHEPTUU, UHTEHCUBHOCTh IIPOLIECCOB, KAYECTBO
MPOJIyKTa; SKOHOMHYECKHE II0Ka3aTreiau - Ce0eCTOMMOCTbh IPOJAYKTA, HPHUBEACHHBIE 3aTpPaThl,
yZeJIbHbIE KaUTAJIbHbIE 3aTPaThl, IPOU3BOIUTEIILHOCT TPY/Ia; SKCIUIyaTallMOHHbIE MOKA3aTeu -
HAJEKHOCTh U 0€30MacHOCTh (PYHKIIMOHUPOBAHHS CHCTEMBI, UyBCTBUTEIBHOCTh, PETYIUPYEMOCTD
U YOPaBISEMOCTh IPOLIECCa; COLUAIbHBIE MOKA3aTeNH - BO3JCHCTBHE Ha OKPYXKAIOIIYIO Cpeny,
0€30MacHOCTh OOCITY’KUBAHUSI, CTENIEHb MEXaHU3ALUU U aBTOMAaTU3ALIHH.

1.3. CrippeBble pecypchbl, BOJIa U SJHEPTHsI B XUMUYECKOM IIPOU3BOJICTBE.

Knaccugukanusi cbIpbeBbIX PECYPCOB MO Pa3INYHBIM IpU3HAKaM - ()a30BOMY COCTOSIHMIO,
MIPOUCXOXKICHUIO, HCTOYHMKaM. MuHepaibHOEe ChIppe (pyAbl U TIOJIE3HBIE HCKOIAEMbIE),
OpraHMYecKoe MPHUPOJHOE ChIpbe (rOpIOYHE HCKOIAeMbl€), PACTUTEIBHOE U >KUBOTHOE ChIPbHE,
BTOPUYHOE CBIPbE - UX HCIIOJIb30BaHHE U MyTH nepepadboTku. OCHOBHBIE CIOCOOBI MEPBUYHON
00paboTku chIpbs (oOoOTaleHHe, OYMCTKA, MOATOTOBKA K TPAHCHOPTUPOBKE M IepepabOTKe).
[lonsiTe, CyIHOCTb U TNpUMEPHl YIIyOJEeHHs] HCIOJIb30BAHMSI ChIPbs, KOMOWHHPOBAHUSA
IIPOM3BOJICTB U KOMILIEKCHOH nepepaboTKU ChIPhSI.

3HaueHUE U HCIOJIb30BAaHHWE BOJbl B XUMHUYECKHX MPOU3BOACTBAX. VCTOUHMKM BOIBI.
TpeOGoBaHUs K TEXHOJIOTHMYECKOH 1 ObITOBOM BoJe. [IpoMblisieHHas IOArOTOBKA BOJBI K METO/IBI €€
OUYHCTKHU OT npumeceil. OCHOBHBIE METO/IbI KOHTPOJISI KAaYE€CTBA BOJbl. DKOHOMHUS BOJIOTIOTPEOICHUS
B IIpoU3BOJIcTBE. B01000OPOTHBIE CUCTEMBI.

Bupl 1 UICTOYHUKY SHEPTUHU B XMMHUYECKON TPOMBIIITIEHHOCTH. Macitadbl noTpeOiaeHus u
CHOCOObl yMEHBbIIEHUs »HHepreTuueckux 3arpar. CylHOCTP W HNPUMEpHl pEereHepanuu U
peKyIepanuu 3Heprui. JHEProTEXHOIOTMUECKHUE CUCTEMbl. BTOpHUYHbBIE SHEPTE€TUYECKUE PECYPCHI.

Mooyns 2. Teopemuueckue 0CHOBbI XUMUYECKUX NPOYECCO8 U PEAKMOPO8

2.1. OcHOBHBIE OTIPENICTICHUS U TIOJIOKCHUS

OU3NKO-XUMHUYECKHE 3aKOHOMEPHOCTH XUMUYECKUX MPEBPAIICHUN - CTEXUOMETPUUYECKUE,
TepMOJIMHAMUYecKHe, KuHeTudeckue. [loka3zaTenn XUMHUYECKOTO MPEBpALEHUS - CTEHEHb
MIpEeBpPALLEHUs], BBIXOJ MPOAYKTa, UHTErpajbHas U nuddepeHiaibias celeKTUBHOCTH, CKOPOCTH
peaxkiuu U NpeBpalleHUs peareHTOB.

2.2. XuMHYECKHE MPOLECCHI.

Onpenenenve. Kiaccupukanus XMMHUYECKUX MPOLECCOB IO Pa3IMYHBIM IPU3HAKAM -
XUMHYECKUM (BUJ XMMHYECKOM peaklu{, TEePMOJMHAMUYECKHE XapaKTEepPUCTUKH, CXEMa
npeBpaleHuil) U (a3oBbIM (YUCIIO U arperaTHOe COCcTosiHUE (a3).

'omorennslii xumuueckuid mnpouecc. OnpenerneHne W OpUMEphl. BiusHHEe XUMHYECKUX
MIPU3HAKOB U YCIIOBHI MTPOTEKAaHUs Ipoliecca Ha ero rnokasareiau. CrnocoObl MHTEHCU(DUKALIUH.

[TonsiTne ontuManbHbIX TemmepaTyp. OnTuMalibHble TeMmepaTypbl Ui OOpaTHUMbIX H
HEOOpaTUMBIX K30~ U SHJIOTEPMUYECKUX PEAKIIHII.

['ereporennsplil (HeKaTaIUTUYECKUN) XuUMUYecKuil mponecc. OmnpeneieHre U MPUMEPHI.
CtpykTypa mpoiecca M ero coctapistomue (cramuu). HaGmromaemass CKOPOCTh XHMHUUYECKOTO
npeBparnieHuss. O6mactu (peXUMBbI) MPOTEKAHUS TIPOIIecca, TUMUTHpPYIomas ctaaus. ['eTeporeHHbIit
XUMHUYECKUH mpouecc '"ra3 (KuakocTh) - TBepaoe". OOOCHOBaHUE, MOCTPOCHHE M aHAIU3
MaTeMaTU4YeCKOW MOJenu s peakuui ropeHus (monenb "cxkumaromasics cdepa') u
TOMOXUMHUYECKON (Monenp '"C HeB3amMmojehcTByromuM sapom"). Habmiomaemass ckopocTh
MIPEBpALLEHUS,, BpeMsl MpPEBpalleHUs M MyTH HWHTEHCUQUKAUU JIs pa3IuuHbIX objacTeit
MIPOTEKAaHUsI [polLiecca.

['ereporennslii xumuyeckuil mnpouecc 'raz (KHAKOCTb) - KuAkocTh'. OOOCHOBaHUE,
MIOCTPOCHME U aHAJIN3 MaTeMaTHueckoi Mojaenu. Habmronaemas ckopocTh npeBpaileHus u 00JacTu
npotekanus mnpouecca. [lyru nHTeHcupuKauuy i pa3IMuHbIX PeKUMOB MpoIiecca.

Karanutuueckuii mnpouecc. OrmnpeneneHue, KiaccupuKanus, OpuMepsl. leTeporeHHbIN
KaTaJu3 Ha TBepAOM Karanuzatope. OO0CHOBaHME, IOCTPOCHHUE U aHAIM3 MaTEMaTHYECKON MOIenu
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Ha KaTaJUTHYECKON IMOBEPXHOCTU M B MOPUCTOM 3€pHE Karanuzaropa. HaOmromaemas ckopocTb
npeBpaleHuss U o0mactu mporekaHus rmpouecca. CTeneHb MCIOJIb30BaHUS BHYTPEHHEH
noBepxHocTH. [lyTn nHTEHCUUKAIINN KaTATUTUYECKUX TIPOIIECCOB.

2.3. XMMH4YECKHUE PEAKTOPHI.

OmpeneneHre W Ha3HAYCHHE XUMHYECKOTO peakTopa. PeakTopbl B XMUMHYECKUX U
HEXUMHUYECKUX OTPACIAX MPOMBINUICHHOCTH. (O030p THIOB XWMHUYECKHX pPEaKTOPOB, WX
CTPYKTYPHBIE DJIEMEHTHI (pEaKkIMOHHAs 30Ha, YCTPONCTBA BBOJA M BBIBOIA, CMEIICHUS, PA3ICICHIS
Y pacupeeseHus MOTOKOB, TEIII00OMEHHBIEC 3JIEMEHTHI ), OCHOBHBIE IMPOIIECCHI U SBJICHUS B HUX.

CucremaTtuzanusi TPOILECCOB B XHMHYECKOM PEAKTOPE MO MacmrTaly MX MPOTEKAHUS:
XUMUYECKasl PEaKkiusi, XAMUUYECKHI MPOIECC B MIEMEHTAPHOM 00bEeMe, MPOIIECCH B PEaKIIMOHHOM
AJIEMEHTE U B PEAKTOPE B IIEJIOM, - UX B3aUMOCBS3h U UEPAPXUUECKAsI CTPYKTYpa MaTeMaTHIECKOM
MoJIenu mpoliecca B peaktope. IIpumepsl mponeccoB B pa3aIu4HbIX BUJAX XUMHUYECKUX PEAKTOPOB.

Knaccudukanus mporeccoB B peakropax Mo pa3IMUHBIM MPU3HAKAM - BHJ XHMHUYECKOTO
rpolecca, OpraHu3alys IOTOKOB PEeareHToB (CXeMa JABM)KEHUS PETeHTOB Yepe3 PeakTop, CTPYKTypa
MMOTOKOB B PEAKIIMOHHON 30HE), OpraHU3amMs TEIUIOBBIX IMOTOKOB (TEIJIOBOM PEXUM, CXema
TEIII000MeHa), CTallMOHAPHOCTH IMpoIlecca.

O6ocHOBaHUE U MTOCTPOCHHE MAaTEMaTUYECKONH MOJIENHN Ipoliecca B PeakTopax pasIuyHOro
TUMA KaK CHUCTEMbl YpaBHEHUW MaTEpHAIbHOTO M TEIUIOBOTO OallaHCOB HA OCHOBE JaHHBIX O
CTPYKTYpe TOTOKAa, XMMHUUYECKHX MPEBPAIICHUAX, SBICHUSAX IMEPEHOCAa TEeIula U BEIIeCTBA M MX
B3auMojeiicTBur. CuctemMaTu3amus U KiacCu(UKAIMs MaTeMaTHYECKUX MOJIETIEH IPOIECCOB B
peakTopax.

N3oTepmuueckre mMpomecchl B XUMHUYECKOM peEakTope. BiusHHME CTPYKTYphl IOTOKa
(ugearbHOE  CMEIICHHWE W BBITECHEHHE), CTAIlMOHAPHOCTH  mpoliecca (MPOTOYHBIA U
MEPUOANYECKHI), TTapaMeTPOB U YCIIOBHI MPOTEKaHUs mpoliecca (TeMreparypa, KOHIEHTpaIus,
JaBjeHue, 00bEM PEaKIIMOHHOW 30HBI, BPEMs), BUJA XUMUUYECKOU peakiuu (MpocTasi U CIOXKHas,
oOpatuMasi 1 HeoOpaTuMasi) U ee mapaMeTpoB Ha MPOPUIN KOHIEHTPAIIMK U TIOKA3aTeln Mmpolecca
B peakTope (CTeneHb IPEeBpaIIeHUs], BBIXO]] IPOAYKTa, CEIEKTUBHOCTD mpoliecca). OCHOBBI pacueTa
nporecca B peakrope. ComnocrtaBieHne 3)(PEKTUBHOCTH TPOIECCOB B PEAKTOPAX, OMHCHIBAEMBIX
MOJIEJISIMU UCATBHOTO CMEIICHHS M BBITCCHCHHUSI.

HewnzoTepmuueckue mporeccsl B XUMUYECKUX peakTopax. OpraHu3aius TeIIOBBIX TOTOKOB
U PSKHMOB B XMMHUUYECKHX peakTopax. PacmpepeneHue TemriepaTypbl, KOHIICHTPAIMK U CTEHEHU
MIPEBPAICHUS B PEAKTOPE B PEKUMaX MACATLHOTO CMEIIEHUS U BBITECHEHHS, aiabaTHuYeCKOM U C
TerioooMeHoM. CBsA3b TeMIEpaTypbl W CTEINEHM MpeBpallleHUs] B aguabaTHYecKoM Ipoliecce.
CormocTaBiieHHe ¢ U30TEPMUUECKUM PEKUMOM. UHCIIO U YCTOWYMBOCTD CTAIMOHAPHBIX PEKUMOB B
peaxKTopax UJeaJbHOIO CMEIICHHUS.

2.4. IIpoMBbILIIEHHBIE XUMUYECKHE PEAKTOPBHI.

Ha xoHKpeTHBIX mpuMepax MpeIMETHO PAcCMaTPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI IS
MPOBEACHUS TPOIECCOB TOMOTECHHBIX, T'€TEPOTr€HHBIX M KATAIUTHUYECKHX - THUIIBI PEaKTOPOB,
KOHCTPYKTHUBHBIC XapaKTEPUCTUKU U OCOOCHHOCTH PEKHUMa, 00JIACTH UCTIOTH30BAHUS.

Mooynb 3. Xumuueckoe npouzgo0cmeo, kaxk xumuko-mexronocudeckas cucmema (XTC)

3.1. CtpykTypa 1 OnucaHue XMMHUKO-TEXHOJIOTUUECKON CUCTEMBI.

XUMHYECKOE TPOU3BOJCTBO Kak XUMHKO-TexHosiormdeckass cucrema (XTC). Ilonstue
cucteMbl 1 XTC. CoctraB XTC: aneMeHTsl, cBsi3H, nojcucteMbl. DnemeHTsl X TC, kiaccudukanms
[0 BUJy MPOIECCOB U Ha3HaueHUio. TexHosjorumueckue cBs3u avieMeHToB XTC (moTokm).
[locnenoBarenbHasi, TmapauielbHas, pPa3BETBJICHHAs, IMOCJIENI0BATEILHO-00BOAHAs  (Oaimac),
oOpaTHas (PEeuKi) TEXHOJIOTHYECKUE CBsI3U. VIX cXeMbl 1 Ha3HAYCHHUE.

Onucanne XTC. Bugsr moaeneir XTC - onucarenpHbie U rpaduueckue. OnucarenbHbIe
MOJENU - XUMHYECKas CcXemMa M MareMaruyeckas Mojenb. ['paduueckue mozaenu -
(hyHKIIMOHAbHAS, TEXHOJOTHYECKas, CTPYKTypHas U Apyrue (cnenuaibHbie) cxembl. Haznauenwue,
MIPUMEHEHHE U B3aUMOCBS3b MOJICIICH.
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3.2. Anamusz XTC.

[lonsarue, 3amaum u pe3ynapTaThl aHanm3za XTC - coctossHue XTC, maTepHalbHBIA H
TEIJIOBOM OajlaHChl, MOKAa3aTeNN XMMHUECKOT0 IPOU3BO/ICTBA.

CpoiictBa XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTh PEXHUMOB JJEMEHTOB, pPa3IHYHE
ONTUMAJIBHOCTU 3JIEMEHTa OJUHOYHOIO M B CHCTEME, YCTOMYMBOCTh M CYIIECTBOBAaHHE
CTallMOHAPHBIX PEXKUMOB U JIp.

MartepuanbHblii ¥ TEIUIOBOM OanaHChl. MeToaMKa COCTaBIIEHUS U pacyeTa MaTepualbHbIX U
tertoBbix 0anancoB XTC u ee moacucreM. OCOOEHHOCTH pacueTa OAIaHCOB B CXeMaX C PEIUKIOM.
®dopmbl IpeIcTaBICHHs 0aaHcoB (TabIUIIBI, AUATPAMMBI H JIp. ).

MarepuanbHblii OaaHC 17151 MaCCOOOMEHHBIX U peakLMOHHBIX 31eMeHTOB. Mcnonb3oBaHue
CTEXMOMETPUYECKUX, TEPMOJMHAMUYECKUX M  MeX(a3HbIX 0aJaHCOBBIX  COOTHOLIEHUI.
CrexuoMeTpUUecKUe COOTHOLICHUS M MX pPasHOBUAHOCTH. CTENeHb HCHOJIb30BaHUS ChIPhEBBIX
pecypcoB.

OHTaNbIUIHBIN, SHEPreTU4eCKuil (10 MOJHOW PHEpruM) U dKCEepreTHyecKuil OanaHchl U
KIIJI. Ix conocraBienue u ucnoiab3oBanue B aHammze X TC.

3.3. Cunre3 XTC.

[Tonsarue u 3amaum cunTe3a (moctpoenus) XTC. OcHoBuble dTansl pazpadotku XTC. Pons
MaTeMaTUYECKHUX U 3BPUCTUYECKHX METOJIOB.

OcHoBHble KkoHUenuuu npu cuHTese XTC: noJHOE HCMNONb30BAaHUE CHIPHEBBIX U
SHEPreTUYECKUX PECYpcOB, MUHUMU3ALUS OTXOJIOB, ONTHMAJIbHOE MCIIOJIb30BAHUE allapaTyphl.
Wx conepxxanue u crnocoObl peanusauuu. KoMOMHMpOBaHHBIE IPOU3BOJCTBA, COBMEILIECHHBIE
IIPOLIECChl, ~ BTOPUYHBIE  DHEPIETUYECKHE  PECYPCHI,  SHEPrOTEXHOJIOTUYECKUE  CHUCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbIE, MaJOOTXOAHbIE TPOU3BOJICTBA - UX MOHATHUS, OCOOEHHOCTU U
[IPUMEHEHHUE.

OAHOPOIHBIE TEXHOJIOTUYECKUE CXEMbI: CUCTEMAa PEKYIIEpaTUBHOIO TEIMIO00OMEHa, CUCTEMa
paszesieHuss MHOTOKOMIIOHEHTHOM cMmecH, cuctema peakTopoB. (OCHOBBI IOCTPOCHHUS HX
ONTUMAJIbHOU CTPYKTYpPBI

Mooy 4. [Ipomviuinennble Xumuieckue npouzeo0cmad

XUMUYECKUE TPOU3BOJICTBA PACCMATPUBAIOTCS NPEIMETHO Kak peajau3alus H3y4eHHBIX
TEOPETUYECKUX OCHOB XUMHUKO-TEXHOJormyeckux mnpoueccoB U XTC, KOHLENUUH MOCTPOCHUS
BbicOKO3(PexTrBHOM XTC. OCHOBHOM akLEHT Jenaercss Ha (U3MKO-XMMHUYECKHE OCHOBBI
KOHLIETIIIUU TOCTPOCHUSI TEXHOJIOTUYECKOM CXeMBbl MPOU3BOJCTBA U ero nojcucreM. [IpousBoacTso
cepHoil kucnotsl. IIpomsBoacTtBo ammmaka. lIpowsBoacTBo a30THOM KuCnOThL [Ipom3BoncTBO
CTHpOJIA.

Mooyns 5. Cospemennble meHOeHyuY 6 pazeumuu XUuMu4eckou mexHoai02uu

Tekyiiee cocTossHHE XMMHMUYECKON IMPOMBIIIJIEHHOCTH B MUpPE W TEHACHLUU €€ Pa3BUTHSL.
[lepcrieKTHUBHBIE HCTOUYHUKU ChIpbS W 3Hepruu. Kiacrepuzanus XMMHUECKON MPOMBIIIIEHHOCTH.
CoBmMmenieHHble mpouecchl. [ MOkue u nepectpanBaeMble TEXHOJOTHYECKHE cXeMbl. HoBbIE XUMHKO-
TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOJIydyeHus: NpoaykToB. HaHOTexHOIOT U

4 O0beM yueOHOH TMCHUITHHBI

. B 3aueTHBIX B akanem.
Buabl yue6Hoii padoThI
SIMHUTIAX gacax
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY IJIAHY 7 252
KonTaktHas pa6ora (KP): 2,67 80
Jlexmm (JIex) 0,89 32
[TpakTnueckue 3anstus (113) 0,89 32
Jlaboparopnsie 3anstus (JIad) 0,89 32
CamocrositesbHas padora (CP): 3,33 120
IK3aMeH
Bua xonTpoJis: 3a4er / 3k3aMeH 1 (36)
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. B 3auernbix | B actpoHom.
Buabl yue6Hoii padoThI
SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4e0HOMY IUIAHY 7 189
KonTaktHas pa6ora (KP): 2,67 60
Jlexmm (JIex) 0,89 24
[TpaxTnueckue 3anstus (113) 0,89 24
Jlaboparopusie 3anstus (JIad) 0,89 24
CamocrositesbHas padora (CP): 3,33 90
JK3aMeH
Bua xkonTpoJis: 3a4er / 3k3aMeH 1 @7

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpouecchl U anmaparbl xumuuyeckoi Texnonoruw» (b1.B.0O/1.13)

1 Henap aucummimHbl — QopMupoBaHue y oOydaromuxcs ooOuenpodeccuoHalbHbIX
KOMIIETEHIIMII B 00JacTM OCHOB TUIPABINYECKUX, TEIUIOBBIX M MAaCCOOOMEHHBIX IIPOLECCOB
XUMHUYECKOM  TEXHOJIOTHH, MO3BOJISIIOIIMX ~ BBIMYCKHUKAM OCYIIECTBIIATh Hay4yHO-
HCCIIEIOBATENIbCKYIO U TPO(ECCHOHATIBHYIO 1€ TEIbHOCTb.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIZKeH::

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU
— CIIOCOOHOCTHIO HCIIOJIB30BATh TEXHOJOTMH pa3pabOTKU OOBEKTOB MPOQecCHOHATbHON
JEATENbHOCTH B  00JAcTsAX: yIpaBleHHE TEXHOJOTHUYECKUMH  MPOIeCCaMH, XHMHUYeCKas
npombiieHHocTh (I1K-17);
— TOTOBHOCTBIO y4acTBOBaTh B IIOCTAHOBKE ¥ TPOBEACHUHM  JKCIIEPHMEHTAIBHBIX
uccnenosanuit (I11K-23);
3nams:
— 3aKOHBI IEpPEeHOCa UMITYJIbCa, TETUIOTHI U MacCHI;
— OCHOBHBIC YPaBHEHHUS NPUKIAJHON THAPABIMKA W 3aKOHOMEPHOCTH IEPEeMEIICHHUs
KHUJIKOCTEH;
— OCHOBHBIE 3aKOHOMEPHOCTH IPOIIECCOB OCAXKICHUS, PUIBTPOBAHUS U IIEHTPU(DYTHPOBAHHS,;
— (U3NYECKYI0 CYIIHOCTh IPOIIECCOB TEIUIO- M MAaccooOMEHa; OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTH MacCOIEPEeHOCca ISl CHCTEM Ta3-KUAKOCTh;
— THIIOBBIEC MPOIECCHl XUMHYECKOW TEXHOJIOTHH, COOTBETCTBYIOIINE amIapaThl ¥ METOABI MX
pacdera.
Ymemo:
— OTIPENeNSTh XapaKkTep JABWKEHHS KHUIKOCTEH U ra30B;
— WCTOJB30BaTh OCHOBHBIE KWHETHYECKHE 3aKOHOMEPHOCTH TEIJIO- M MAacCOIlepeHoca Mpu
aHaJM3e TEIJIOBBIX M MacCOOOMEHHBIX IPOIIECCOB;
— COCTaBJISITh MaTepUAIIbHBIC M TEIUIOBBIE OATAHCHI ISl CHCTEM Ta3->KUIKOCTH;
— paccuuThIBaTh MapaMeTpbl TEIJIO- 1 MACCOOOMEHHOTO 000pYI0BaHUS;
— BBIOMpATH ammaparypy s KOHKPETHOTO TEXHOJIOTHYECKOTO MPOIecca;
Braoemy:
— METOJI0JIOTHEH pacdeTa TiAPOMEXaHNIECKUX, TEIUIOBBIX H MaCCOOOMEHHBIX IPOIIECCOB;
— OCHOBaMH IPaBUJILHOTO BIOOPA TEILUIO U MAaCCOOOMEHHOTO 000pyI0BaHUS.
3 KpaTkoe coaep:kaHue AUCHUIIMHBI
Mooyne 1. ['uopoounamuueckue npoyeccol U annapamuvl XUMU4ecKol mexHoa02uu
OcHOBBI TeopuH sIBIEHHH TmepeHoca. OOmme 3aKOHOMEPHOCTH THAPOJMHAMUKH,
Terionepenayn U Maccomnepenaud. JKuakoctu u rasel. ['maponunamuka. Tedenue B TpyOax u
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kaHanax. Ilonobnoe npeoOpazoBanue ypaBHeHuss HaBbe-Ctokca. bespa3smepHble nepeMeHHbIE -
KpUTEpUU THApPOJMHAMUYecKoro mnonobus (Dinepa, PeitHonbaca, ®@pyna, TOMOXPOHHOCTH), UX
¢busnueckuil cMbICI; MapameTpuyeckue kputepuu. KpurepuanbHoe ypaBHEHHE ABMXKEHUS BS3KOM
XKUIKocTU. Beibop ckopocteit moTokoB. [lepemenienne KUAKOCTEH U Ta30B C MOMOIIBIO MAIIWH,
MOBBIIIAIOUIUX JaBJICHUE.

Mooy 2. Tennogvle npoyeccvl u annapamol XuMu4eckol mexHoai02uu

OcHOBHBIE TEIUIOBBIE TPOIECCHI B XHMHUYECKOW TexHosioruu. JuddepenmuanpHoe
ypaBHEHHUE TIepeHoca dHeprur B hopme TerioThl. KOHBEKTUBHBIN MEPEHOC TEIUIOTH. PannanTHbIN
Tertoneperoc. Temnonepenadya B TOBEPXHOCTHBIX TEMIO0OMEHHUKAX.

Mooyne 3. Ilpoyeccvi u annapamuvl pazoeneHusi 20Mo2eHHbIX cucmem. (OcHoénbie
MaccoobMeHHble npoyeccol)

OcHoBbl MaccooOMeHHBIX TmporeccoB. [uddepeHunansHoe ypaBHEHHE KOHBEKTHUBHOTO
nepeHoca Maccel B OMHapHbBIX cpeaax. Macconepenaya. MarepuaiibHblil OajlaHC HENPEPHIBHOTO
yCTaHOBHUBILIErocs Mpoiiecca. PacyeT mMaccOOOMEHHBIX IPOIECCOB U ammapaToB sl CUCTEM C
OJIHUM pacIpeiesieMbIM KOMIIOHEHTOM.

Pacuer mnomnepedHoro cedeHusi (IuameTpa) KOJOHHBI, MpEeAENbHO JONyCTUMas H
SKOHOMMYECKH ONTUMAalbHAs CKOPOCTU CIUIOIIHOM  ¢a3pl. OCHOBBI pacyeTa BBICOTHI
MacCOOOMEHHBIX allapaToB C HEMPEPHIBHBIM U CTYINIEHYATHIM KOHTAKTOM (ha3. OOIIre MpUHIIHAIIBI
yCTpOICTBa U KJIacCU(PUKALUS anmapaToB JUIsi MaCCOOOMEHHBIX MPOLIECCOB B cUCTeMax «ra3(map)-
KUIKOCTB». (OCOOCHHOCTH KOHCTPYKIH abcopOepoB. OCHOBBI pacyeTa M ammaparbl IS
TUCTUJUISILIUM.

Mooyns 4. OcnosHule cudpomexanudeckue npoyeccwl. Ilpoyeccol u annapamol pazoeneHus
2emepo2eHHbIX cucmem

Pa3nenenue )xuIKUX U Ta30BbIX F€TEPOreHHBIX CUCTEM B MOJI€ CUJI TSHKECTU. TeueHue uepes
HEMNO/IBU)KHBIE 3€PHUCTHIE U NICEBA0OKMKEHHbIE c10U. PUIBTPOBAHHUE CYCIIEH3UN U OYHCTKA T'a30B
OT MbUIEH Ha PUIbTpaXx.

4 O0beM HAYYHOMH JUCHUIJIMHBI

Bcero V cemecTp VI cemectp
Buner yue6HOM paboThI 3ay AKX 3au
" | Ak.uyac. | 3au.en. ' " | Ak. yac.
el Jac. el
O01mas Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 10 360 5 180 5 180
IUIAHY
Konraktnas padora (KP): 3,56 128 1,78 64 1,78 64
Jlexmu (JIek) 1,78 64 0,89 32 0,89 32
[Ipaxtuueckue 3anstus (I113) 1,78 64 0,89 32 0,89 32
CamocrosiTesbHast paboTa 4,44 160 222 80 222 80
(CP):
CamocTosATenbHOE N3YUYCHHE 4,44 160 2.2 R0 222 30
pa3aenoB MUCIUTUIAHBI
Bua xoHTpoOJIA: 3K3aMeH 2 72 1 36 1 36
Bcero V cemecTp VI cemectp
Bujibl yqeOHO# paboTh! 3au. | ACTpOH. a4, o Actpon. | 3au. | AcTpoH.
en. yac. e yac. en. yac.
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O01mas Tpya10eMKOCTh

AUCHHUIUIMHBI M0 Y4eOHOMY 10 270 5 135 5 135
IUIAHY

Konraktnas padora (KP): 3,56 96 1,78 48 1,78 48
Jlexmu (JIek) 1,78 48 0,89 24 0,89 24
[Ipaxtuueckue 3anstus (I113) 1,78 48 0,89 24 0,89 24
CamocrosiTesbHast paboTa 4.44 120 292 60 292 60
(CP): ’ ’ ’
CamocTosATenbHOE N3YUYCHHE 444 120 299 60 299 60
pa3aesioB JUCUUTUIMHBI ’ ’ ’

Bua xoHTpoOJIA: 3K3aMeH 2 54 1 27 1 27

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«IIpaBoBenenue B uHGopmManuoHHbIX cuctemax» (b1.B.0/1.14)

1 Heab AMCHMIVIMHBI — OBJAJICHUE CTYJEHTAMHU TEOPETHMUECKUMU 3HAHHUSMH B 0O1acTu
TEOpPUM TOCYJapCcTBa M IIpaBa, KOHCTUTYLHHMOHHOIO, TIpakJaHCKOTO, CEMEHHOro, TpYyI0BOTO,
aJIMMHHUCTPATUBHOIO, YTOJIOBHOTO M 3KOJIOTHYECKOTO MpaBa; GOpMUPOBAHUE HABBIKOB IPUMEHEHUS
HOPM TIpaBa B IPO(PECCHOHATLHOMN ACSITEIBHOCTH.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
HOJIFKEH:

Obnadams CIeNyIOUUMHA KOMIETEHITUSIMU

— 3HAHMEM CBOUX IpaB U OOS3aHHOCTEN KaK rpakJJaHMHA CBOEH CTpaHbl, CIOCOOHOCTHIO
HCII0JIb30BaTh JEWCTBYIOIIEE 3aKOHOJATENbCTBO W JApPYrUe IpaBOBblE JOKYMEHThl B CBOEH
NeSITeIbHOCTH, IEMOHCTPUPOBATh FOTOBHOCTh U CTPEMJIEHHE K COBEPIICHCTBOBAHUIO U Pa3BUTHUIO
oOuiecTBa Ha MPUHIIMIIAX T'yMaHU3Ma, cB000abI 1 AeMokpatuu (OK-9);

— CIIOCOOHOCTHIO y4YacTBOBaTh B paboTax IO JOBOJKE M OCBOCHHIO HH(POPMAIIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U AKCIUTyaTaluu uHpopmarmonueix cucrem (I1K-15).

3nams:

— OCHOBBI POCCHHCKOH MPaBOBOW CHCTEMbI W POCCHMCKOTO 3aKOHOJATEIbCTBA, OCHOBHI
OpraHM3aluil ¥  (QYHKIMOHUPOBAHUS  CyAE€OHBIX U  HMHBIX IPABONPUMEHUTENBHBIX U
[IPaBOOXPAHUTENIbHBIX OPraHoOB;

— IMpaBOBBIE U HPABCTBEHHO-3TUYECKHE HOPMBI B cepe MpoPecCUOHANBHOMN AeATEIbHOCTH;

— [pPaBOBBIE HOPMBI, PETYIHUPYIOIIME OTHOLIEHUE 4YeJlOBeKa K YeJOBEKy, OOIlecTBY,
OKpYKalollel cpere;

— IpaBa ¥ 00513aHHOCTHU I'PaXAaHNUHA;

— OCHOBBI TPY/IOBOTO 3aKOHO/IaTEJIbCTBA.

Ymemo:

— HCIIOJIb30BaTh 3TUYECKHE M IMPABOBbIE HOPMBI, PETYIHUPYIOIIME OTHOILIEHHE YeloBeKa K
YeJI0BEKy, OOIIECTBY, OKpYXKarollled cpele, MCIOJIb30BaTh IpaBa M CBOOOJBI YEJIOBEKAa H
rpaXKJaHUHA [PU pa3pabOTKE COLUATIBHBIX MPOEKTOB;

— HCIIOJIb30BaThb M COCTaBJISATh HOPMATHBHBIE U IPABOBbIE JOKYMEHTHI, OTHOCSIIMECH K
podeccuoHaIbHON JESATENIbHOCTH, NPEIIPUHUMATh HEOO0XOAMMbIE MEphl K BOCCTAHOBJICHHUIO
HapyYIICHHbIX [1PaB;

— pealu30OBbIBaTh MpaBa U CBOOOJBI 4YellOBEKa M TpakJaHMHA B pa3lIMuyHbIX cdepax
AKU3ZHEJECSATEIbHOCTH.

Braoemy:

— OCHOBaMHM XO3SIICTBEHHOIO IIpaBa;

— HaBbIKaMHU NIOMCKA MPaBOBOM HH(OPMALIHH.
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3 Kparkoe conepkanue IUCUUIIMHBI

[lonarne n npusHaku rocynapcrsa. @opmel rocynapersa. @yHknun rocygapersa. [lonsarue
U Npu3HaKK rnpaBa. OCHOBHbIE MPABOBBIE CUCTEMbI COBpEMEHHOCTH. [IoHATHE U BUIBI HICTOUHUKOB
npasa. OmnpeneneHre 3ak0Ha U MOA3aKOHHBIX aKTOB. /[elicTBUE HOPMAaTHUBHBIX MPABOBBIX AKTOB BO
BpeMmenn. OOpatHas cwia 3akoHa. [loHsTHE MpaBOBBHIX HOPM, MX CTpykTypa. Cucrema mpasa.
YactHoe W myOnm4HOE MpaBo. MaTepuallbHOE€ W TpoleccyanbHoe mpaBo. [IpaBooTHOmIEHUE:
00BEKT, CYObEKT U CcoJiepKaHre IPaBoOTHOIIEHUN. FOpunndyeckue GpakThl.

Koncrutynust — ocHoBHo# 3akoH Poccuiickort @enepanuu. GeneparnBHoe yctpoiicto PO.
Cucrema TOCYIapCTBEHHBIX OpPraHoOB W TPUHIUIN pazneneHus Bracted B PD. Tlonstue
rpaxzaancTea. [Ipu3Hanue, cobmroneHue, 3aluTa paBHbIX MpPaB JKEHIIUH U MYXYHUH KaK OCHOBHas
00513aHHOCTh rOCYIapCTBA.

[TonsiTe M npeaMeT aAMUHUCTpaTUBHOTO mpaBa. O6mas xapakrepuctuka Kogekca PO o6
aJIMMHHUCTPATUBHBIX [PABOHAPYIICHUSX. AJIMUHUCTPATUBHbIE [PABOHAPYIIEHUS: TIOHATHE U
MpU3HAKU. AJMHHHCTPATUBHAsI OTBETCTBEHHOCTb: MOHATHE W NMpUHUMIBI. [loHATHE, MpU3HAKU U
BU/JIbl AIMUHUCTPATUBHBIX HAKa3aHUH.

[TonsiTHEe M IpeaMET YroJOBHOIO IpaBa. YTOJOBHAsI OTBETCTBEHHOCTh: MMOHSATHE, OCHOBAaHUE
BO3HUKHOBEHHUs. [loHsTHE mpecTymeHus: MNpu3Haku, crTpykrypa. CocTaB MNpecTYIUICHHUS.
Coyuactue B mpectyrieHud. OOCTOSITENbCTBA, MCKIIOUAIOIINE MPECTYMHOCTh AestHus. [loHsTue,
L€ U BUABI HAKA3aHHUU. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEPIIEHHUE INPECTYIUICHUH. YCIOBHOE
OCYXXJIEHHE, OCBOOOXIECHHUE OT YTOJIOBHOM OTBETCTBEHHOCTHU. [IpeaqmeT 1 00beKT KpUMUHAIUCTUKH.
Mertoab! u 3aauu KpuMUHANUCTUKU. [loHsATHE KpuMHUHaTUCTHYeCKO uaeHTuuKanuu. OObEKThl U
BU/IBI KPUMHUHAIUCTUYECKON UICHTU(PUKALIUH. Kpumunanucruueckas TEXHHUKA.
Kpumunanucruueckass TakTHKa.

DKOJIOTUYECKOE IPaBO: MOHITHE, IPEAMET METOJl U UCTOYHUKHU 3KOJIOTHYeckoro npasa PO.
[lonsiTe, BUABI U CTPYKTypa OHKOJIOIMYECKHX MpPaBOHAPYLIEHUH, OTBETCTBEHHOCTh 3a UX
COBEPILECHHUE.

[Tonstne undopmanuu. OTBETCTBEHHOCTbh 3a HApYIICHHWE 3aKOHOJATENbCTBA O 3aIUTE
uHpopmanuu. locynapcTBeHHass TaliHa: TOHATHE, 3alllUTa, I[PABOBOE  PETYIHPOBAHHE
rOCyIapCTBEHHOM, ciay>keOHOM 1 uHOW mHpopmanmu. KonpuaenunanbHas uHGopMaLys: MOHATHUE,
BU/JIBI U 3aIUTA. 3alIUTa NEPCOHANBHBIX JaHHBIX IPAKIaHUHA.

[lonarne, mnpenMer UM METOA TpaxAaHCKoro Impasa. [loHATme  rpa¥aaHCKOro
MIPaBOOTHOLIEHHUS, ero cnenuduka. CrpykTypa  TpakJIaHCKOTO [IPaBOOTHOUIECHHUSL.
[IpaBoeecniocOOHOCTh CYOBEKTOB TI'Pa)KIAHCKOTO IPABOOTHOIICHMS. [paxkiaHe KaK CyOBEKTHI
rpaxaaHckoro npasa. dusnueckue U IOPUAUYECKUE JIMIA: MOHSATHE, MPU3HAKU, KilacCU(UKaIMs.
Opunnueckue daxrel. [IpaBo co6ctBenHocTu. [lonsTne aBTOpcKoro npasa. [loHATHE MaTeHTHOTO
npaBa. [lonstue wuHTEeNNekTyanpHor cobctBeHHOCTH (MC) ®W  MCKIIOUYMTENBHOTO — IpaBa.
Knaccudukarnusa MUC. Cuctema nmpaBoBOil OXpaHbl HHTEIUICKTYAIbHOM COOCTBEHHOCTH, aBTOPCKUX U
MAaTEeHTHBIX [1PaB.

[TonsiTne X03sfHCTBEHHOrO (IpEINPUHUMATENILCKOrO) IMpaBa. llpeamer Xo3sHCTBEHHOTO
(IpeAnpuHUMATENbCKOTO) TpaBa, MpPU3HAKU, METOJbl MpPaBOBOrO perynupoBanus. I[lonstue
XO3SIMICTBEHHOM U IIPEIIIPUHUMATENBCKON NEATEIBHOCTH.

[IpaBoBOo€ perynupoBaHuE CEMEHHBIX OTHOLIEHUWH. 3akKIoueHuEe U IpeKpalieHue Opakxa.
[IpaBa u 00s13aHHOCTH poauTeNiel U AeTeil. AnuMeHTbl. @OPMBI BOCTIMTAHUS JIETEH, OCTaBIINXCS
0e3 Morne4YeHus pouTenei.

[Ipenmer u MeTox TPyIoOBOTO IpaBa. TpymnoBOW JOTOBOP: MOHSTHE, CTOPOHBI, COJEPKAHUE.
Pa6ouee Bpemst. Bpems otasixa. TpynoBelie cniopsl. JucuuminuHa Tpyna.

[lonatne m wucroxkm xoppynunu. HopmarmBHoe omnpenenenue xoppynuuu. IIpudunsl
pacnpocTtpaHenuss koppynuuu. Hakasyemble U HeHakasyemble (opMbl koppynuuu. CKpbITbie
(atentHbie) Qopmbl  koppynuuu. Dopmbl  Koppynuuu-npectymieHus. Dopmbl  Koppynuuu-
npocrynka. PopMbel noauTHUECKOW koppynuuu. HopmaruBHbIE mpaBoOBbIE akThl B cdepe
MpPOTUBOJIEHCTBUS  Koppynuuu. DenepanbHblii  3akoH or 25.12.2008 Ne 273-®3 «O
MPOTUBOJEHCTBUU KOPPYIILIAK.
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4 O0beM yuyeOHOM TMCHUTITHHBI

. B 3auerHbIx B akanem.
Bunel yue6HOM paboOThI
SIMHUTIAX gacax
OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4eO0HOMY ILUIAHY 3 108
KonrTakTHas padora (KP): 0,9 32
Jlexmmm (JIex) 0,45 16
[IpaxTnueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76

Bua xonTpoJis: 3ayer - -

B 3auernbix | B acTtponom.

Buner yue6HOM paboThI

SIMHUTIAX Jacax
OO0masi Tpy10€eMKOCTh AUCHUIIMHBI 110 Y4eO0HOMY ILUIAHY 3 81
KonrTakTHas padora (KP): 0,9 24
Jlexmmm (JIex) 0,45 12
[IpaxTnueckue 3ansatus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57

Bua xonTpoJis: 3ayer - -

AHHOTaNUA Y4eOHOM NMPOrpaMMbl M CUHILINHBI
«JlabopaTopHbie padoThl 10 GU3MUECKON XMMHUM A1 HHPOPMALMOHHBIX CUCTEM U
Texnojgoruii» (b1.B.0/1.15)

1 Heap AUCHMIUIMHBI - O3HAKOMUTb M PACKPHITh BO3MOXHOCTH OCHOBHBIX 0a30BbIX
AKCIEPUMEHTAJIbHBIX METOJI0B (PU3MUECKON XUMHUH, HAYYUTh CTYACHTa BUAETh 00JIaCTH U Mpeaebl
MIPUMEHEHMS] 3TUX METOJIOB UCCIIEJOBAHMS, YETKO NOHUMAaTh UX MPUHIIUIHAIBHBIE BO3MOKHOCTU U
OTpaHUYEHUS IIPU PEILICHUN KOHKPETHBIX SKCIIEPUMEHTAJIBHBIX 3a/1au.

2 B pe3yabTaTe M3yueHHs AUCUMILIMHBI 00yUYalolMiics o nporpaMmMe 0akajaBpuara
HOJIFKEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTHIO HCMOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCUUIUIMH B
npo(ecCHOHATIbHON  IESATENIbHOCTH, IPUMEHSTh METOJAbl MaTEeMaTHMYeCcKOro aHajuu3a |
MOJENIMPOBAHUS, TEOPETUUECKOTO U dKcIIepuMeHTanbHOoro uccnenosanus (OI1K-2);

— TOTOBHOCTBIO  y4aCTBOBAaTb B IIPOBECHUU
uccnepoanuit (ITK-23).

3nams:

IIOCTAaHOBKEC n OKCIICPUMCHTAJIBHBIX

— MPUHIUIBI pa0OTHI U CXEMBbI HCIOJIb3YEMbIX H3MEPUTEIbHBIX YCTAHOBOK;

— BO3MOXHOCTH  METOJOB  CHEKTPOXMMHHM  JUIsi  NPOBEIEHHsS  KadyeCTBEHHOIO M
KOJIMYECTBEHHOT'O aHAJIM3a XMMHMYECKHX CHCTEM, OIPEACIICHUS TEPMOJAMHAMUYECKUX CBONWCTB
XUMHUYECKUX BEIIECTB;

— KOHAYKTOMETPUYECKHUU u MIOTEHIIMOMETPUYECKUI METO /bl HAaxOKJICHUS
TEPMOJIMHAMUYECKUX XapaKTEPUCTHUK IEKTPOJIUTOB (AKTUBHOCTEH M KOIPPHUIIMEHTOB aKTUBHOCTH,
KOHCTaHTBI JUCCOLMAIH, TEPMOIUHAMUYECKUX XapaKTEPUCTUK PEaKIUn);

— (pUBMKO-XUMUYECKHE METOJbl MCCIEIOBaHMS M aHaiu3a (a30BbIX PABHOBECHM B OJHO- U
MHOTOKOMIIOHEHTHBIX CUCTEMAX, IIYTH MOCTPOEHUs (a30BbIX AUATPAMM COCTOSIHHUS;
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— DOKCIIEPUMEHTAJIbHbIE METOJbl HW3Y4YEHHS KHHETUKM XMMHMUYECKHUX peakUuui, CrocoObl
OIIpeeNeHUsI KOHCTAHT CKOPOCTEN U MOPSAAKA XUMUYECKUX PEAKIIUH.

— KaJIOPUMETPUYECKHE METObI ONPEAEICHUS TEIIOEMKOCTH, TEIUIOBBIX APPEKTOB U JPYTrUX
TEPMOXUMHUYECKUX CBOICTB U3y4aeMbIX OOBEKTOB.

Ymemo:

— MPUMEHSATh TEOPETUYECKHE 3HAaHUA M OKCIEPUMEHTAIbHbIE METOJbl HCCIEI0BaHUS
¢bu3nyuecKoi XMMUHU IPU PeIIeHUnH NpoeCCHOHATBHBIX 3a/1a4;

— copmymupoBath MmpoOseMy W O00OCHOBaTh BBIOOP AKCIEPUMEHTAIBHOTO METOJa
UCCIIEIOBaHUS, IOCTABUTH LIEJU U 337a4d U HAMETUTh IIyTH UX JOCTHUKEHHUS;

— MPOBECTH MaTeMaTHYECKyl0 O00pabOTKy OJKCIEpUMEHTaJbHBbIX JaHHBIX Ha 0aze
TEOPETUYECKUX 3HAHUM 110 PU3NUECKOU XUMHUH;

— MPEJCTaBIATh JIaHHBIE JaOOPATOPHOTO HMCCIIEIOBAHUS B Tpaduieckoil (opMe U Ha OCHOBE
MIOJIyYE€HHBIX 3aBUCUMOCTEN OIpPENEesTh COOTBETCTBYIOIINE TEPMOAMHAMUYECKNE U KHHETUYECKHE
XapaKTePUCTUKU XUMUYECKOM CUCTEMBI U XMMHUYECKOI0 ITPOLIECcca;

— MPOBOJUTH aHAIU3 U KPUTHUUECKH OLEHUBAThH MOJYYEHHbIE IKCIEPUMEHTAIbHbIEC JAAHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemy:

— KOMILJIEKCOM COBPEMEHHBIX O3KCIEPUMEHTAIbHBIX METOJ0B (PU3NYECKOM XUMHUU IS
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;

— DKCIEPUMEHTAJIBHBIMU METOJIAaMU HCCJIEIOBAHUS COCTOSHUS XMMUYECKOTO PaBHOBECHS U
KMHETUKH XUMHUYECKOT0 Mpoliecca.

— mnpuemMamMu oOpabOTKM MOJIYYEHHBIX OINBITHBIX JAHHBIX JJIS BBISABJICHUS M YCTAHOBJICHHS
B3aUMOCBSI3€ll MEXIy TEPMOJMHAMUYECKUMHU CBOWCTBaMU M (U3MUECKUMH IapaMeTpamu
nporecca;

— 3HAHMSMHU OCHOBHBIX 3aKOHOB (PM3MYECKOM XMMHH JUISl COJAEpPKATEJIbHON HHTEpIpEeTaluu
MOJIy4YE€HHBIX 3KCIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

[Ipumenenre MeTOJOB  (PU3UKO-XMMHUYECKOTO  MCCIENOBAHUA Uil OIpEAeICHHs
TEPMOJIMHAMUYECKUX U KHHETUYECKUX XapaKTEPUCTUK XUMUYECKHX CUCTEM.

CnekTpoxumMuyeckue MeTOAbl HcciaeoBaHusl. KadecTBeHHbI aHalu3 BElIECTBA
(ompeneneHre MEXbAIACPHBIX pPACCTOSTHUM, MOMEHTOB MHepuuu MoJiekyn). Omnpenenenue
KOJIMYECTBEHHBIX  XapaKTEPUCTUK (CTENEHM JUCCOIMAllMM M  KOHCTAHTHl  JIUCCOIMAINU
AJIEKTPOJIUTOB, TEINIOEMKOCTH BEIIECTBA).

JdiieKTpoxumMuyeckne Mmeroabl ucciaenopanusi. Konaykromerpusi. Onpenenenue
KOHCTaHTbl JMCCOLMALUMU CJIa00To 3JEKTPOJMTA, CTEHEHH JUCCOLMAlMU, AJIEKTPUUYECKOU
MPOBOJMMOCTH  NpH  OECKOHEYHOM  pa30aBiI€HUM  KOHAYKTOMETPUYECKUM  METOJIOM.
[Torenumomerpus.

@da30B0oe paBHOBecHe B OJHOKOMIIOHEHTHBIX cucTeMax. DU3NKO-XMMHYECKUI aHAJIN3.
N3yuenne 3aBHCUMOCTH CBOMCTB CHUCTEMBbI OT €€ cocraBa. KpuBbie oxnaxzaeHus. OnpenencHue
cocTaBa 3BTEKTMUYecKOM cmecH. llocTpoenme auarpaMM KUOEHUS M AMArpaMM IUIaBKOCTH IS
OuHapHBIX cucTeM. OrpaHu4YeHHas paCTBOPUMOCTb B TPEXKOMIIOHEHTHBIX CUCTEMaX.

Xumuyeckoe paBHoBecue. OripesielieHHE KOHCTAHThl XUMHUYECKOIO PpaBHOBECHS U
TEIIOBOTO AP peKTa XUMUUECKON peaKklMK Ha IpUMEpe peakluil pa3ioKeHHsl.

Tepmoxumus. Kajopumerpus. Onpenenenue TEINIOEMKOCTH BEILIECTB
KaJIOPUMETPUUYECKUM METOJIOM.

4 O0beM yueOHOM TMCUUILTHHBI
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. B 3aueTHbBIX B akanem.
Bunel yue6HOM paboOThI
SIMHUTIAX gacax
OO0mas Tpy10eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY 2.0 7
IUIAHY
KonrTakTHas padora (KP): 0,89 32
Jlaboparopus 0,89 32
CamocrositeabHas padora (CP): 1,11 40
Bua koHTpoJIsi: 3a4eT / IK3aMeH - 3ayer
Bujtbt yaeGHoi paGoTst B 3ageTHBIX B actponom.
SIMHUIIAX gacax
OO01mas Tpy10eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY 2.0 54
IUIAHY
KonrTakTHas padora (KP): 0,89 24
JlabGoparopus 0,89 24
CamocrositeabHas padora (CP): 1,11 30
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3ayer

AHHOTaNUsA Y4eOHOM NMPOrpaMMbl M CUHUILINHBI
«JlabopaTopHble padoThI 0 MpoOLECCAM U ANNAPATAM XHMHYECKOH TeXHOJIOTHI
(b1.B.O/1.16)
1 Heap AMCHUIIMHBI — IPUBUTH HABBIKU AKCHEPUMEHTAILHOTO UCCIIEI0BAaHNS OCHOBHBIX
MPOLIECCOB XUMUYECKOMN TEXHOJIOTHH.
2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIKEH:
Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU
— CIIOCOOHOCTHIO HCMOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCHUIUIMH B
npo(eccHOHAIIbHON  JIeSATENIbHOCTH, HPUMEHSTh METOJAbl MAaTEeMaTHUYeCKOro aHalu3a W
MOJENIMPOBAHUS, TEOPETUUECKOTO U 3KCcIIepuMeHTanbHOro uccinenosanus (OI1K-2);
— TOTOBHOCTHIO y4acTBOBATh B IOCTAHOBKE U MPOBEACHUN SKCIIEPUMEHTAIbHBIX UCCIIEI0BaHU
(I1IK-23);
3nams:
— (hUBMKO-XUMUYECKHE OCHOBBI OCHOBHBIX IIPOLIECCOB XUMUYECKOW TEXHOJIOTHH;
— anmaparypy Ajs IpOBEISHUS MPOLIECCOB XMMHUECKOI TEXHOJIOTHY;
— METOAMKY IKCIEPUMEHTAJIbHOTO U3YYEHHUSI OTAENIbHBIX IPOLECCOB;
— MeTo/ibl 00pabOTKH 3KCIIEPUMEHTAIBHBIX PE3YIbTATOB;
Ymemo:
— MPOBOJUTH SKCIIEPUMEHT 110 UCCIIEIOBAHUIO MPOLIECCOB XUMHUECKOIN TEXHOJIOTUH;
Braoemy:
— METOJMKOW MPOBEJIEHUS IKCIEPUMEHTA C 1IEJIbI0 OIpe/eieHHs] TPeOyeMbIX XapaKTEPUCTUK
UCCIIElyeEMOTr0 TIpoliecca.
3 Kparkoe coaepxxanue THCUUILIMHBI
Boinonnenue j1abopaTopHbIX padOT B COOTBETCTBUM € pazjaenamu Kypca «IIpomecchl u
anmnapaTbl XUMUYECKOU TEXHOIOTHI.
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4 O0beM yueOHOM TMCHUILTHHBI

Busl yueOHol paboThl B 3au. en. B ak. gac.
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY TUIAHY 2 72
KonrTaktHas padora (KP): 0,89 32

Jlexmm (JIek) - -
[Tpaxtuueckue 3ansarus (113) —
JlaGoparopabie pabOThI 0,89 32

CamocrositesbHas padora (CP): 1,11 40
Kypcosas pabora — —
Pedepar — —
Jpyrue BUIbI CaMOCTOATEIHEHON PabOTHI 1,11 40

Buja xoHTpoJIs: 3a4er — —

Busl yueOHOM paboThl B 3au. en. B acr. yac.
OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 110 Y4eO0HOMY IUIAHY 2 54
KonrTaktHas padora (KP): 0,89 24

Jlexmm (JIek) - -
[Tpaxtuueckue 3austus (113) —
JlaGoparopabie pabOThI 0,89 24

CamocrositesbHast padora (CP): 1,11 30
Kypcosas pabora — —
Pedepar — —
Jpyrue BUIbI CaMOCTOATENEHON PabOTHI 1,11 30

Buja xoHTpOJIA: 3a4eT — —

AHHOTaNUsA Y4eOHOM NMPOrpaMMsbl JMCUHILINHBI
«JlabopaTopHbie padoThl 10 001ell U Heopranudeckou xumun» (b1.B.0/1.17)

1 Heap nucuuniauHbl — GOPMUPOBAHUE Y CTYJCHTOB 1IEIOCTHOTO €CTECTBEHHOHAYYHOI'O
MHUPOBO33peHUs. Onupasich Ha MOJy4EHHbIE B CPE/IHEH IIKOJIE XUMUYECKUE 3HAHUS, Iporpamma
IpenycMaTpuBaeT AajibHelIIee yriiy0ieHne COBPEMEHHBIX IPEJICTABICHUN B 00JaCTH XUMHUH.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIZKeH::

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTHIO HCMOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCUUIUIMH B
npo(eccHOHAIIbHON  JIeSATENIbHOCTH, HPUMEHSTh METOJbl MAaTeMAaTUYECKOTO aHaiu3a W
MOJENTUPOBAHUS, TEOPETUUECKOTO U dKCcIIepuMeHTanbHOro uccinenosanus (OI1K-2);

— CIIOCOOHOCTH HCIOJb30BaTh TEXHOJOTMH pPa3padOTKH OOBEKTOB MpOQecCHOHANTbHON
NeSITeIbHOCTH, B 00JACTSIX: MAalIMHOCTPOEHUE, MPUOOPOCTpOEHUE, HayKa, TEXHHKA, 0Opa3oBaHUeE,
MEIUIMHA, aJMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OU3HEC, MpEeANpUHUMATENbCTBO,
KOMMEpIIHS, MEHEIKMEHT, OAaHKOBCKHE CHUCTEMbl, O€30MacHOCTh HH(OPMALMOHHBIX CHCTEM,
yIOpaBlI€HUE TEXHOJIOTMUECKUMHU IIpollecCaMi, MEXaHUKa, TEeXHHuYecKas (HU3UKa, SHEpreTHka,
sJlepHas OHEpPreTukKa, CUJIOBas d3JEKTPOHUKA, METaJUIyprusi, CTPOUTENIbCTBO, TPAHCHOPT,
KEJIE3HOJOPOKHBIM TPaHCIOPT, CBA3b, TEIEKOMMYHUKALIUH, YIPaBJIEHNE HWH(POKOMMYHUKALUSIMH,
[IOYTOBAsi CBSI3b, XMMMUYECKasl MPOMBIIUIEHHOCTb, CEIbCKOE XO3SIMCTBO, TEKCTUJIbHAS M JIETKas
MIPOMBIIIJIEHHOCTh, MUIEBasi MPOMBIIUIEHHOCTb, MEIUIIMHCKUE M OMOTEXHOJIOTHH, TOPHOE JEIIO,
obOecrieueHre 0€30MaCHOCTU MOJ3EMHBIX MPEANPUATUI U MPOU3BOJACTB, IeoJiorus, HedTerazopas
oTpacib, Teoe3usi U KapTorpadus, reonHPOPMaIIMOHHBIE CUCTEMBI, JIECHON KOMIIJIEKC, XUMHKO-
JIECHOM KOMIUIEKC, 3K0JIorus, cdepa ceppuca, cucreMbl MmaccoBoil uudop (I1K-17);

3nams:
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— OCHOBHbIE 3aKOHOMEPHOCTU MPOTEKaHMSI XUMHMUYECKHUX IPOLIECCOB M XapaKTEPUCTUKU
PaBHOBECHOT'O COCTOSIHUS;
— METO/Ibl ONUCAHUSI XUMUYECKUX PAaBHOBECHI B pacTBOpAX IEKTPOJIUTOB,
— CBOMCTBA KOOPJAWHALMOHHBIX COCIUHEHUM.
Ymemo:
— BBIIOJIHATH OCHOBHBIE XHMUYECKHE OIEpaliH, ONpeneisiTh TEepMOJAUHAMUYECKUE
XapaKTePUCTUKU XUMUYECKUX PEaKIUi U paBHOBECHBIE KOHLIEHTPALIUU BEIIECTB;
— HCIIOJIb30BaTh OCHOBHBIE XMMUYECKHE 3aKOHbI, TEPMOJUHAMUYECKUE CIIPABOYHBIE JAHHbIE
Ui pellieHns npodeccuoHallbHBIX 3aj1ay;
— MPOTHO3UPOBATH BIMSHHUE PA3IUYHbIX ()aKTOPOB HA PABHOBECHE B XMMHUECKUX PEAKLUAX;
Braoemy:
— DKCIEPUMEHTAIBHBIMH METOJIaMU OIPENIEICHHs] HEKOTOPBIX (PU3UKO-XUMUYECKUX CBOMCTB
HEOPraHUYECKUX COCIUHEHUH.
3 KpaTkoe coaep:kaHue JUCHUIIMHBI
TexHuka 0e30macHOCTH U IpaBuia padoThl B jabopaTopuu. [lorpemHocTH pe3yiabTaToB
YHCJIEHHOTO 3KCIIEPUMEHTA.
[IpuroroBiieHne pacTBOpa 3aAAHHOW KOHIIEHTPALIUH.
W3ydeHne OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEaKIUH.
[Tosrydenune u cBOMCTBA KOMILJIEKCHBIX COCIMHEHHUM.
I'maponus coseit.
4 O0beM yueOHOM TMCUMIINHBI

. B 3aueTHBIX B akagem.
Bunel yue6HOM paboThI

SIMHUTIAX Jacax
OO0masi Tpy10€eMKOCTh AUCHUNIMHBI 110 Y4eO0HOMY ILUIAHY 2 72
KonTaktHas padora (KP): 0,44 16
JlaGoparopabie pabOThI 0,44 16
CamocrositesbHas padora (CP): 1,56 56

CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHBI 1,56 56
Buja koHTpoOJIA: 3a4eT -

. B 3auernbix | B actponom.
Bunel yue6HOM paboOThI

SIMHUTIAX gacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY TUIAHY 2 54
KonTaktHas padora (KP): 0,44 12
JlaGoparopabie pabOThI 0,44 12
CamocrositesbHas padora (CP): 1,56 42

CaMOCTOSATETFHOE U3YUYCHUE PA3/ICTI0OB JUCITUTIIHNHBI 1,56 42
Buja koHTpoOJIA: 3a4eT —

4.4.3 IncuMniIuHbl BADUATUBHOM YacTH (IMCUMILIMHBI 10 BLIOOPY)

AHHOTaUA padoyei MporpaMmMspl JUCUUIJINHBI
«JJIeKTUBHBbIE KypchI 110 pu3nyeckoii KyJabType u ciopty» (b1.B./IB)

1 eab AMCUMIUIMHBI — OBJAJCHHE METOJOJOTHEH HAaydYHOTO TO3HAHUS (PU3UYECKOH
KyJIbTypbl U CIOPTa; 3HAHUE HCTOPUYECKUX, HAYYHBIX W TIEAarOrHYeCKUX OCHOB (PH3MYeCcKOn
KYJIbTYpbI, CIOPTa U 3JI0pOBOro oOpa3a >KM3HU; OBJAJEHUE CUCTEMOW TEOPETUUYECKUX 3HAHMM,
MIPaKTUYECKUX YMEHUW U HABBIKOB, 00ECHEYMBAIOIIMX COXPAaHEHUE M YKpEIUICHHE 370POBbS,
MICUXUYECKOE 0JIaromnojaydue, pa3BUTHE U COBEPLIECHCTBOBAHUE MCUXO(U3MUECKUX CIHOCOOHOCTEH,
KayecTB M CBOMCTB JMYHOCTH, CaMOOIIpe/eieHHe B (PU3MUECKON KYJIbType U CIOPTE; U3Y4YEHUE
TEOPETHUYECKUX, TEXHUYECKUX U TAKTHYECKHUX ITPUEMOB OJTHOTO U3 BUIOB CIIOPTA.
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2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIKEH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— YMEHHMEM IMPUMEHSATh METOJAbl M CpEACTBAa IO3HAHUS, OOY4YEHMS] W CaMOKOHTPOJS st
MHTEJJIEKTYaJIbHOTO  Pa3BUTHSA, TMOBBIIMIEHUS  KYJIbTYPHOIO  YpPOBHS, Ipo(hecCHOHATIBbHOU
KOMIIETEHIIUN,  COXpAHeHUs  Cc60e20  300p06bs,  HPABCTBEHHOIO U (PU3UYECKOTrO
camocosepmenctBoBanus (OK-6);

— BJIQJICHUEM CPEICTBAMH CaMOCTOSITEIbHOTO, METOJUYECKH IPAaBUJILHOTO HCIOJb30BaHUS
METO/I0B (U3UYECKOTO BOCIUTAHUS M YKPEIJICHUS 310pOBbS, TOTOBHOCTHIO K JOCTH)KEHHUIO
JIOJIKHOTO YPOBHS (PU3UYECKOM MOATOTOBIEHHOCTH JJIsi 0OecTieueHus MOJHOIIEHHON COLMAIbHON U
npodeccroHanbHoM nearenbHocTu (OK-11).

3nams:

— Hay4yHO-NPAKTUYECKUE OCHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTA, 30POBOT0 00pa3a *KHU3HU;

— COLMAJIbHO-OMOJIOTUYECKUE OCHOBBI (PU3NUYECKON KYJIBTYpbI U CIIOPTA;

— BJIMSHUE O3J0POBUTEIBHBIX CHCTEM (DPU3MUECKOIO BOCHUTAHMS Ha YKPEIJICHHE 370pOBbBS,
MpOoPUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEHBIX PUBBIYEK;

— CcIocoObl KOHTPOJIE U CaMOKOHTPOJIS, OLEHKU (PU3MUECKOrO pa3BUTHUS U (PU3NUYECKOU
MIOATOTOBJIEHHOCTH.

Ymemo:

— COCTaBJISITh KOMIUIEKC YHOPaXHEHUH [UIsi CaMOCTOSITENIbHBIX 3aHATHH  (u3nueckoit
KYJIbTYpOH U CIIOPTOM;

— COCTaBJISITb M BBINOJHATh HHAMBUIYaTbHO MOJOOpaHHbIE KOMIUIEKCHl MO (DU3HMUECKON
KYJIbTYPE U Pa3IMYHbIM BHJIaM CIOPTA;

— OCYIIECTBJIATb CAMOKOHTPOJIb 3@ COCTOSIHUEM CBOErO OpraHu3Ma U coOJIoaTh MpaBuiia
TUTHEHBI U TEXHUKH 0€3011aCHOCTH;

— MPUMEHSTh IOJIyYEHHBIE TEOPETUYECKHE 3HaHUS B IOBCEAHEBHOW, 00Opa30BaTeIbHOU M
pohecCHOHATBHOM JIEATEILHOCTH;

— CaMOCTOATEIbHO COBEPILIEHCTBOBATh M PAa3BUBATh CBOM KYyJIbTYpHBIH YpOBEHb B 00JacTu
ucTopuu GU3NYECKOM KYIbTYpPHI U CHOPTA;

— OomepupoBaTb TEMAaTUYECKUM MOHSATUMHBIM ammaparoM COBPEMEHHON  (u3nueckoit
KYJIBTYpBI U CIIOPTA;

— BBIIOJIHATH 3aJaHMsI, CBS3aHHBIE C CAMOCTOSITENIbHBIM aQHAIM30M M 00paboTKOM
nH(pOpPMAaLIUY IO U3Y4aeMbIM TEMaM.

— OCYIIECTBJIATh TBOPUECKOE COTPYAHUUYECTBO B KOJUIEKTHUBHBIX (pOpMax 3aHITHH.

Braoemy:

— CpelIcTBaMU M METOJaMH YKPEIUIEHUS WHAUBUAYAIBHOIO 3JI0pOBbS, (PU3UYECKOTO
CaMOCOBEPILIEHCTBOBAHMUS;

— TEOPETUYECKUMU, TEXHUUECKUMHU U TAKTUYECKMMH HaBbIKAMH B OJJHOM U3 BUJIOB CIIOPTA;

— HaBbIKAMU KPUTHUYECKOTO MBILIUICHUs, 0000IIEeHUsI U aHaiau3a MH(OpMalMU, MOCTAaHOBKU
1esnel U BbIOOpa MyTH €€ JOCTHXKEHUS,;

— HCIOJIb30BaTh (PU3KYIbTYPHO-03I0POBUTENBHYIO IESTEIHOCTD ISl YKPEIUIEHUs 3JJ0pOBbS,
JOCTHKEHUS )KU3HEHHBIX U MPO(eCcCHOHANIBHBIX IIeJIEH.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Kypc nucuumninsasl «JJ1eKTHBHbIE TUCHUILUIMHBI 10 (U3MYecKOll KyJbType H CHOPTY»
peanu3yeTcsi Yepe3 BapHaTUBHBIA KOMIIOHEHT (DJIEKTUBHBIM MoOmynab) 328 akan. 4dacoB / 246
acCTpOHOM. 4. (KOHTaKTHas paboTa + caMmocCTOsITeIbHasi paboTa CTYACHTOB), B 3aU€THBIE €IMHUIIBI
HE NEePEBOUTCS, ABJIAETCS 00s3aTEIbHBIM I UCIIOJIHEHUS IIPU 3A04UHOU hopme 0Oyuenus.

Kypc nucuumninsasl «JJ1eKTHBHbIE TUCHUILUIMHBI 10 (U3MYecKOll KyJbType H CHOPTY»
3aKaHYMBAETCAd 3a4eTOM B KOHIIE KaXXJIOro dYeTHoro cemecrpa. KoHTposb ocyiiecTBiser
O0OBEKTUBHBIN YUeT Ipoliecca U pe3yabTaToB yueOHOM 1eATeIbHOCTH CTYAEHTOB U OCYILECTBIISETCS
10 MPUHATON B YHUBEpCUTETE peUTUHTOBOM cucteme A cTyaeHToB O3 u 30 oOyueHus.
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[Iporpamma paccuMTaHa Ha H3Y4YEHHME IUCUUIUIMHBI «JJIEKTHBHbIE IMCHUILIMHBI IO
¢puznyeckoii KyJbType H CHOPTY» B TEUYEHHME UIECTHM CEMECTpPOB M IMpEAINojaraer, 4To
oOyyaromuecs: HUMEKT TEOPETHUYECKYI0 MOJArOTOBKY B 00JacTh AUCHUILUIMHBL «Du3ndeckas
KYJIbTYpa U COPT».

KputeprueM ycnemHoCTH OCBOEHHUS y4eOHOro marepHualia sBIJISETCS OSKCIEpTHas OLIEHKa
MIpenoaBaTelis, YYUThIBAIOIIAsi CBOEBPEMEHHOCTh U IMOJIHOTY BBIIOJHEHHUS JOMAIIHUX 3aJaHUM,
YETKOCTb U MOJHOLEHHOCTb BBIIOJHEHHUS] KOHTPOJIbHBIX PaOOT U MPAKTUUYECKOrO 3a/laHusl, 3HAaHUI
TEOPETHUYECKOTO pa3jiena JUCHUILINHBIL.

Mooyne 1. Teopemuuecko-memoouueckue 0CHO8bl PUULECKOU KYIbMypbl U CHOPpMA

1. O3nopoBuUTENIbHAS HANPaBIEHHOCTh — KaK Ba)KHEUIIUN MPUHLMII CUCTEMbl (PU3UUECKOIO
BocnuTaHus. OCHOBBI TOCTPOEHUSI 03JOPOBUTEIILHON TPEHUPOBKH.

2. ®U3KyIbTYPHO-030POBUTEIbHBIE METOUKN U CUCTEMBI.

3. OneHka COCTOSIHUSL 3[0pOBbS M (U3NYECKOW TOATOTOBJIEHHOCTH 3aHHUMAIOLIUXCS
¢bu3nyecKoi KyabTypoil U CIIOPTOM.

Mooyne 2. [{eucamenvuvie 803MOACHOCMU YeN08eKA — 80CNUMAHUE PUIUYECKUX KAYecma.
BOCKITO

1. TlosBnenue u BHenpenue komiuiekca I'TO
2. Bocnuranue ¢unyeckux KauyecTB oOydaroumuxcsl (OTHelbHbIE KayeCTBEHHBIE CTOPOHBI

JIBUTATEJIbHBIX BO3MOKHOCTEN YEJIOBEKA).

Mooyne 3.  Memoouxka opeanuszayuu u npoeeoeHus CROPMUBHbIX COPEGHOBAHUN U
DUBKYTLMYPHO-MACCOBLIX MEPONPUAMULL

1. XapakTepucTuka CIOPTUBHBIX COPEBHOBAHUMN U (PU3KYJIBTYPHO-MACCOBBIX MEPOIPUSITHH.
2. ®epnepanbublii 3akoH 0T 04.12.2007 Ne 329-®3 «O ¢usnyeckoil KylnbType U CHOpPTE B

Poccuiickoit denepannny». Opranuzanus CHOPTUBHBIX MEPONPUATHI. VIHBEHT-MEHEPKMEHT

B CIIOpTE.

3. OcHoBHble noHATHS 3TuUkM croprta. Fair Play. Ilpodunaktuka HapymieHudl crnopTUBHOMN
3THKH (00pbOa ¢ nonuHrom B ciopre). BAJIA.

4 O0beM yuyeOHOI T CUUIIHHBI (BAPMATHBHBII KOMIIOHEHT)

B CemecTpsl
Bun yuebnoit paboTsl aKazeMm. I II I v A% VI
gacax
OO611ast TpyA0E€MKOCTh AUCHUIIIUHBI IO 328 32 66 66 66 66 32
y4eOHOMY TUTaHY
KonrTaktHas padora (KP): 26 10 6 10
Jlexmum (JIek) 26 10 6 10
CamocrositesbHast padora (CP): 302 32 56 66 60 66 22
Pedepar 96 14 15 21 15 21 10
[IpakTnueckoe 3aganue 206 18 41 45 45 45 12
Bua xonTpoJin: 3a4er / 3k3aMeH 3a- 3a- 3a-
qer qer qer
B CemecTpsl
Bun yuebnoit paboTsl aACTPOHOM. I II 111 v A% VI
qacax
OO611ast TpPyA0EMKOCTh AUCLUIIIUHBI 246 25 49 49 49 49 25
10 y4eOHOMY TIIaHy
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KonrTakTHas padora (KP): 17 7 3 7
Jlexuuu (JIek) 17 7 3 7
CamocrositesbHas padora (CP): 229 25 42 49 46 49 18
Pedepar 72 10 12 15 12 15 8
[IpakTuueckoe 3aanue 157 15 30 34 34 34 10
Bua xonTpoJis: 3a4er / 3k3aMeH 3a- 3a- 3a-
qeT qeT qeT

AHHOTaNUA padoyeil MPOrpaMmMbl IUCUUIIIMHBI
«/luckperHas MaTeMaTuKa B MHGOPMallMOHHBIX cucTeMax U TexHoJorusax» (b1.B./[B.1.1)

1 Heap AucnMmiMHbl - (GOPMUPOBAHHME Y CTYJAEHTOB CHCTEMBl OCHOBHBIX MOHSTHH,
UCIOJIb3YEMBIX JUIsl TOCTPOCHUS BAKHEHWIIUX MAaTEMaTHYECKHMX MOJeNeld, M MaTeMaTHYecKUX
METOJIOB JIJIsl OIIMCAHUS Pa3JIUYHbIX IPOLECCOB.

2 B pe3yabTare M3yuyeHus JMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
HOJIFKEH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTBIO HCHOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCUHUIUIMH B
npodeccHoOHAIbHON  JIeSATENIbHOCTH, NPUMEHATh METOJbl MAaTeMAaTUYECKOTO aHaliu3a W
MOJEITUPOBAHUS, TEOPETUUECKOTO U dKCcIIepuMeHTanbHOro uccineaosanus (OI1K-2);

— CIIOCOOHOCTHIO HCIIONIB30BaTh MAaT€MaTUYEeCKHEe METOJbl 0OpabOTKH, aHAlu3a U CUHTE3a
pe3ynbTaToB podeccruonanbHbIX uccienoBannii ([1K-25).

B pesynprare n3ydeHuss JUCHUILIMHBI CTYACHT JIOJKEH:

3nams:

— OCHOBHbBIE TIOHSTUSI W METOJbl JUCKPETHOW MAaTeMaTHKH, MaTeMaTHUYeCKUX METOJIOB
pelieHus npoQeccuoHaNbHbIX 3a/1a4.

Ymemo:

— MPUMEHSATh MATEMATUYECKUE METObI IIPU PEILICHUH THIIOBBIX TPO(ECCHOHANBHBIX 3a1au.

Braoemy:

— METOJaMM TOCTPOEHHS MaTeMaTUYECKON MOJENM TUIOBBIX MPO(ECCHOHAIbHBIX 3a7au U
COJIEpKATEIbHOM MHTEPIIPETALMHU ITOJYYEHHBIX PE3YJIbTATOB.

3 Kparkoe conepkanue IUCUUIIMHBI

Mooy 1. Bseoenue

Ponp nuckpeTHON MaTeMaTUKU MpU pa3paboTKe U HKCIUTyaTallMl XUMUKO-TEXHOJIOTUYECKUX
CUCTEM.

Mooyne 2. Dnemenmur meopuu MHoJCeECME u ancebpauyeckue CmpyKkmypbl

BBenenue B TUCKpETHYIO MaTeMaTuky. Pojb TUCKpETHON MaTeMaTUKU HpU pa3paboTKe U
AKCIUTyaTallii XUMHUKO-TEXHOJIOTHUECKUX CHUCTeM. MHOXeCTBa, OTHOLIECHUS U (YHKIUH. 3aJaHue
MHOYECTB M OCYIIECTBIICHUE omepanuii Hag HUMH. CriocoOsl 3amanus. Onepanuu 00beIMHEHUS,
[IEpECEUYECHMs, PAa3HOCTH, JONOJHEHHA W JEKapTOBa NPOU3BEACHUSA. AKCHOMAaTHKa TEOpUHU
MHOecTB. AnreOpa Kantopa. Munumuzanus npejacraBieHuil MHokecTB. [{uarpammel Oitnepa-
Benna. bunapusie otHomeHus. CrnocoObl 3aaHusi OMHApHBIX OTHOIIEeHUH. CBoiicTBa OMHApPHBIX
oTHOIIeHUH. Pa30uenus. OTHOLIEHUS SKBUBAJCHTHOCTH M mopsaka. llpencraBiieHue n-apHbIX
OTHOIIEHUI OuHapHbIMHU. AnreOpa oTHoweHuil. @yHkuuu. VHbEKIUsA, CIOpBEKIUS U OUEKLIHS.
Anrebpanyeckue cTpykTypbl. Ilomyrpynmel. Monounsl. ['pynmel. [oarpynmsi. [{uxknnueckue
rpynnsl. ['pynnsl  nojactaHoBok. M3omopdusm rpymmn. CmexHbIe KiIacchl IO MOATPYIIE.
Hopmanbnsbie nenmurenu. @akrop-rpynnsl. Konbla: onpenenenus, CBOMCTBa, puMepsl. [os.

Mooy 3. Bynesvl (hynkyuu

Anrebpa noruxu. bynessl ¢pyHkiuu. CriocoOsl 3aganus. byneBbl QyHKIMU OAHON U JBYX
MIEPEMEHHBIX U UX cBoMcTBa. DopMmysbl OyineBoit anredpsl. OCHOBHBIE 3aKOHBI OyJIEBOM anreOpsbl.
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OkBuBajieHTHOCTh (opmyn. [Ipunnun nBoiictBeHHOCTH. CoOBEpIIEHHbIE JU3bIOHKTUBHBIE W
COBEpUICHHbIE KOHBIOHKTHBHbIE HOpMalibHble (QopMbl. CuHCTEMBI 3JI€MEHTapHbIX OyJIeBbIX
¢byHkMi. OYHKIIMOHAIBHO IIOJIHBIE CHUCTEMBI 3JEMEHTAapHBIX OyneBbIX (yHKUul. I[Ipumepst
(YHKIIMOHAIBHO TOJHBIX 0a3ucoB. BaxHelmme 3aMKHYThIe Ki1acchl. Teopema o (hyHKIIMOHATBLHOM
nosiHoTe. MuHuMu3anuus OyneBbix QyHkumid. CokpalieHHasi, TYNUKOBas U MUHUMaJbHas (OpPMBI.
Kapter Kapno. Meton coderanust nHaekcoB u Meron KyaitHa. MuUHUMHM3aUs KOHBIOHKTUBHBIX
HOpMaJbHBIX (opMm. OO630p mpuiIoKEHUN TUCKpeTHONM MareMatuku. PazpaboTka 3ddexTrBHOrO
MaTeMaTH4eCKOro, IpOrpaMMHOr0, MH(OPMALMOHHOTO M TEXHUYECKOTO OOecreueHuss Ha OCHOBE
METO/I0B AUCKPETHON MaTeMaTUKU.

Mooy 4. Hcuucnenue vickazvléanuil

BBenenne B maremarnueckyro JIOruMKy. KpaTkue cBeleHHs M3 MCTOPUM MAaTEMAaTHYECKOMN
jgoruku. Ponp MaremaTHdeckoW JIOTMKM 0OpU  pa3padOTKe W 3KCIUTyaTallud  XUMHUKO-
TEXHOJIOTHYECKUX cucteM. DopmanbHble aKCHOMAaTHU4YecKue cucTembl. CHMBOJIBL, BBIPaKEHUS,
¢dbopmyiibl, akcuombl. [IpaBuiio BbIBOJA, HEMIOCPEACTBEHHOE CIIEACTBHE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIiBaHui. Jlornueckuit BbiBoA. Akcuomsl. [IpaBmiio modus ponens. Teopema nenykiuu u
npaBmwio cuwiorusMa. [lonHoTa u HenpotuBopeunBocTh. HezaBucumocts akcuom. Pazpemnmocts
teopun. [pyrue akcuomaruzauuu. [IpoBepka BBIBOAUMOCTH C MOMOILbIO UCTUHHOCTHBIX TaOJIHLI.
CexBennnu ['enniena. Moaens mupoB Kpunke. Meton pesomonmit Po6uncona. Meton kmays
Bonra. O6parnsiii MeToq MacnoBa (6aronpusiTHeIX HAOOPOB).

Mooy 5. Hcuucnenue npeduxamos u Heuemkas 102uka

Jloruka mnpeaukatoB. ABTOMaTH3alUsl JIOTMUECKOro BbiBoja. IlepemenHble, QyHKIUWH,
TEPMBI, MPEAUKAThl, KBAHTOPBI, popmyibl. O0nacTh AelicTBUs kBaHTOpa. CBOOOJHBIE U CBSA3aHHbIE
nepeMeHHble. MHTepnpeTanuy, paBHOCHIBHOCTh. Pacno3HaBanue ooOmiesHauumoctu. [Ipobiema
pa3peimuMocTd. AKCMOMBI M TpaBUJia BBIBOJA HCYHUCIECHUS NpeauKaToB. Teopema AETyKIUH.
HenpotruBopeunBoCTh M MOJHOTA. BhIHECEHHE KBAHTOPOB U Ipe/BapeHHas HOpMalbHas (opma.
CkynemoBckue crTaHaapTHble (opmbl. OpOpaHOBCKMM yHHBEpCYM M Teopema OpOpana.
[ToacranoBka u yHUUKanus. Merosa pe3osironuii U ero nonHorta. CTpaTeruu MeTola pe30IoLuil.
Ju3bproHKkTH X0pHa. [IprHImn torndeckoro nporpammupoBanus. Hedetkne MHOxkecTBa. Heuerkas
noruka. [losBnenue u cytp HeueTkocTH. Popmanu3anus HeuyeTKocTH. DyHKIUSA NpUHAIEKHOCTH.
Jlunrsuctuueckas nepemenHas. Onepanuu HajJ HEYETKUMU MHOKecTBaMU. Hederkas apudmeruka.
Mertonel nedazsudukannu. Heuerkue otHomenus. CTaHAapTHRIE HEYETKUE JIOTHUECKHE OTIEpaLiiu.
Heuerkuii BbiBoA. CTeneHUM HCTUHHOCTH M CTENEHM yBepeHHOcTU. HeueTkuit aHamor meroja
PE30JIFOLIHMA.

Mooynv 6. Koneunvie asmomamoi, mawiunsl Toropunea-Ilocma, croschocms gvluucienuii

DOneMeHTbl TeopuM aBTOMaroB. [loHsATHME aBTOMaTHOro npeoOpa3oBaHHs MHQOPMAIUHU U
KoHe4yHoro aBroMara. CriocoObl 3aianus aBTomMaToB. ABToMatel Munu u Mypa. [IporpamMmmuas u
anmapaTHas peaju3alMs aBTOMAaTOB. ODKBUBAJIEHTHOCTh M MHUHHMU3ALMS aBTOMAaToOB. MaluHel
Trropunra-Ilocra. ®@opmanuzanusi MOHATHUS alroputMa M (GopMaibHble MOJEIH AJITOPUTMOB.
Mamuna TeropuHra: onpeaeneHus, cBoictBa, rpadsl nepexono. Mammuna Ilocra. ITporpammer
i MamuH. [IpoGnema pacnio3HaBanus. [Ipobiema octaHOBKU. AJNITOPUTMUYECKH HEpa3peluMble
npoOiembl. CII0)KHOCTh alTOPUTMOB. Mephl CIOXHOCTU. BpeMeHHas M eMKOCTHasi CIOKHOCTb.
AcUMITOTHYECKAs! CIOXKHOCTb, MOPAJIOK CI0KHOCTH, CJIOKHOCTh B CPETHEM U B XYJILIEM Cilydae.
Tpynnopaspemmmsie 3anaun. HenerepmunnpoBanHas mammHa Teropunra. Kmacesr P u NP. NP-
noJHbIe 3a7aur. NP-mosiHOTa mpo6aeMbl BBITTOTHUMOCTH (OPMYIT JIOTUKH BhICKa3biBaHui. O030p
MIPUIOKEHUHA MaTeMaTU4eCKOM JIOTuKH. HampapiieHns MCob30BaHus anmapara MaTeMaTH4eCcKon
JIOTUKU B 3aj7ayax IpakTtudyecko nHdopmartuku. Cnenudukanus U BepupHUKalus MPpOrpaMMHO-
anmnapaTHbIX IPOEKTOB, JIOTHYECKOE MPOrpaMMHUPOBAHKE, IOCTPOEHUE OHTOJIOTUH, SA3bIKH OOIIEHUS
MHTEJJIEKTYaJIbHBIX areHTOB.

4 O0beM yueOHOM M CUUILTHHBI
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. B 3aueTHBIX B akanmem.
Buner yue6HOM paboOThI

SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY TUIAHY 3 108
KonTakTHas padora (KP): 1,33 48
Jlexuuu (Jlek) 0,89 32
[TpaxTnueckue 3anstus (113) 0,44 16
CamocrositesbHast padora (CP): 1,67 60

Buja koHTpoJs: 3auer - -

. B 3auerHbIx B actpon.
Bunel yue6HOM paboThI

SIMHUIIAX gacax
OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 81
KonTaktHas padora (KP): 1,33 36
Jlexmm (JIek) 0,89 24
[TpakTuueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45

Buja KoHTpOJIA: 3a4eT - -

AHHOTANUA padoyeil MPOrpaMmMbl IUCHUILIMHbBI

«Teopusi rpadoB B B MHGPOPMALMOHHBIX cUcTeMax U TexHoJoruax» (b1.B./IB.1.2)

1 Heab aucuMmidebl — (GOPMHUPOBAHHE y CTYACHTOB CHCTEMBI OCHOBHBIX MOHSTHH,
UCIOJIb3YEMBIX JUIsl TIOCTPOCHUS BAKHEWIIUX MAaTEMaTHYECKHMX MOJeNeld, M MaTeMaTHYeCKUX
METO/I0B JJIsl ONIMCAHUS Pa3IMUHBIX IPOLECCOB.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics Mo nporpaMmMe dakajiappuara
JOJIKEH:

Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTBIO HCMOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCUUIUIMH B
Mpo(ecCHOHAIIbHON  IESATENIbHOCTH, IPUMEHSTh METOJAbl MaTEeMaTHMYeCcKOro aHajuu3a |
MOJENTMPOBAHUS, TEOPETUUECKOTO U dKCcIIepuMeHTanbHoro uccienoBanus (OI1K-2);

— CIIOCOOHOCTHIO HCIIOJIB30BaTh MAaTeMaTUYEeCKHEe METOJbl 0OpaOOTKH, aHalu3a W CUHTE3a
pe3ynbTaToB podeccrnonanbHbIX uccienoBannii ([1K-25).

3nams:

— OCHOBHBIC TIOHSTHSI U METOABl JAWCKPETHOM MAaTEMAaTHKH, MAaTeMaTHYECKUX METOJIOB
pelieHus npoQeccuoHaIbHbIX 3a1au.

Ymemo:

— TMPUMEHSITH MaTEMaTUYECKUE METOIbI PH PEIICHUN TUIIOBHIX MPO(EeCCHOHATBHBIX 3a/1a4.

Braoemy:

— METOJaMM TOCTPOEHUS MaTeMAaTUYECKON MOJEIM THUIOBBIX MPO(ECCHOHAIBbHBIX 337ad U
coJiepKaTelbHON HHTEPIIPETALIMY OJTYYEHHBIX PE3y/IbTaTOB.

3 Kparkoe conepkanue TUCUUIIIMHBI

Mooy 1. Ochosnbie onpedenerus

OcHoBHble TOHATUS Teopuu rpadoB. CBsa3p Teopuu rpadoB € MPEIMETHON 00JIACTHIO.
CriocoOsl 3a1anus rpadoB. MaTpuilbl CMEKHOCTH U MHIUJEHTHOCTH, UX CBOKCTBA.

Mooynw 2. Cesasnocms u yukiomamuka epaghos

Cesiznoctb. JlepeBbsi. CBolicTBa fepeBbeB. Marpuunas teopema Kupxroga o aepeBbsx.
[Touck MMHHMMaJIBHOIO (MAaKCHUMAaJIbHOTO) OCTOBHOTO Jieca B rpade. Dinepossl rpadsl. Kpurepuii
sinepoBoctu  cBsi3HOTO  Tpada. IlpoctpancTBO  4eTHBIX  moarpagoB M MHOMKECTBO
(GbyH1aMeHTalIbHbIX HUKIOB. LlukinomaTuueckoe ynciao. ['aMunbTOHOBBI rpadsl.

Mooy 3. [lomoxu 6 cemsx

beckontypHbie rTpadbl, TOmonoruueckas coptupoBka. Omnpenenenue ceru. CereBble
rpaduxu. ITIoTOKHU B CETAX, ANTOPUTM NOCTPOEHUS ITOTOKA.
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Mooyns 4. Mempuueckue xapakmepucmuku epaghos u sxcmpemanbHole 3a0auu

PaccrostHus B rpade: BepiinHa-BepllrHa, BEpIIMHA pedpo, TOUKa-BEpLUINHA, TOUKa-pedpo.
LlenTpsl u Meauansl rpada, riaBHble W aOCOTIOTHBIE LIEHTPHl U MEIUaHbl, METOJbl MX IMOMCKA.
O6061menue 3a1a4 pasMenieHus. HezaBucrumMple U MOKphIBalOIIMEe MHOXKECTBa. TeopeMa o uuciaax
HE3aBHCHUMOCTU M TOKPBHITUH. MakcuMallbHble HE3aBHUCHUMbIE MHOXKECTBA BEpPIUUH, UX IIOUCK.
Kparuaiiniee BepIIMHHOE NOKpPBITHE, AITOPUTMBI €ro MOHUCKA. J[OMHUHHMpYIOIIME MHOXKECTBA.
[Tapocoueranue. Omnpenenenue AByHoJpHOro rpada. TpaHcnmopTHass 3amaya M aJlrOPUTM €€
pelIeHuUs.

Mooy 5. 3adauu packpacku éepuiun u pedep epagha

[TocranoBka 3amaum packpacku rpada. XpoMaTHYECKOE YHWCIO IPOHU3BOJIBHBIX TIpadoB.
Teopema Bpykca. Xpomaruueckoe 4uciIO IUIaHapHbIX TpadoB. TeopeMbl O MIECTH U O MATH
KpacKkax, TMIoTe3a O uYeThlpex Kpackax. TOuHbIN W NpUOIMIKEHHBIE aJrOPUTMbI pacKpalluBaHUs
rpada.

Mooynv 6. Anecopummoi

Ilouck B miyOuHy u B wmupuHy B rpade. Tomonorumueckas COpPTUPOBKA BEPILUH
6eckoHTypHOTO Oprpada. 3agada o kpaTyaiiem mytu. Anroputmel @opaa-bennmmvana u JledkcTpsr.
3ajaya O pacCTOSHUAX MEXIy BCEMHM IapaMud BepHIMH rpada. ANIrOpUTM MOCTPOCHHS
HauOOJIBIIETO MaPOCOYETaHUs U HAMMEHbBIIEr0 BEPLINHHOTO MOKPBITHS.

4. O0beM yueOHOM THCUMITHHBI

. B 3ageTHBIX B akagem.
Bunel yue6HOM paboThI

SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh JUCIHUIIMHBI 110 Y4e0HOMY ILUIAHY 3 108
KonrTakTHas padora (KP): 1,33 48
Jlexuuu (JIek) 0,89 32
[Tpaxtnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60

Buja KoHTpOJIA: 3a4eT - -

. B 3auerHbIx B actpon.
Bunel yue6HOM paboThI

SIMHUTIAX gacax
OO0uiasi TPy10€eMKOCTh JUCIHUIIMHBI 110 Y4e0HOMY ILUIAHY 3 81
KonrTakTHas padora (KP): 1,33 36
Jlexm (JIek) 0,89 24
[Tpaxtnueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45

Buja KoHTpOJIA: 3a4eT - -

AHHOTaIUA padoyei NporpaMmMspl JUCHUIJINHBI
«Yucaenubie MeToabl B cpeare MATLAB» (b1.B./IB.2.1)
1 Heab AucuMmJMHbI — OBJIAZICHUE YHUCIEHHBIMM METOJAaMH PEIICHHUS] MaTeMaTUYeCKUX
3a/la4, UMEIOIIUX MECTO B IIMPOKOW HHXKEHEPHOH NpaKTUKe C Y4€TOM OOIIed MOATOTOBKU B
obnacTu UH(OOPMALIMOHHBIX CUCTEM U TEXHOJIOTUM.
2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JAOJIFKEH:
Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU
— BIAJCHMEM ULIMPOKON oOmeld noAroToBkoi (0a30BbIMU 3HAHUSIMHM) JJI  pELICHUS
MIPaKTUYECKUX 3a7[a4 B 00J1aCTH HHPOPMAMOHHBIX cucteM U TexHosorui (OI1K-1);
— CIIOCOOHOCTHIO HCHOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCUUIUIMH B
npo(eccHOHAIIbHON  JIEeSATENIbHOCTH, NPUMEHSTh METOJAbl MAaTEeMaTHUYeCKOTO aHaliu3a H
MOJENUPOBAHUS, TEOPETUUECKOTO U dKCcIIepuMeHTanbHOro uccnenosanus (OI1K-2);
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— CIIOCOOHOCTHIO HCIIONIB30BaTh MAaT€MaTUYEeCKHE METOJbl 0OpabOTKH, aHalu3a U CUHTE3a
pe3ynbTaToB podeccrnonanbHbIX uccnenoBanui (I1K-25);

3nams:

— OCHOBHBIE pa3Jesibl BBIYMCIUTENbHON MaTeMaTHKH, TaKhe KakK: OCHOBBI TEOpUU
MOTPEIIHOCTEH, pEelIeHne CUCTEM KOHEYHBIX YpaBHEHHUH, WHTEPHOJSALUS M allpoKCUMAaIlus,
METO/1bl YUCIECHHOTO U epeHINpoBaHNs U HHTETPUPOBAHUS; YUCIEHHbIE METO/Ibl ONTUMU3ALUH,
pelIeHNEe CUCTEM OOBIKHOBEHHBIX AU PepeHInaNbHbIX YPaBHEHU;

— HOBEHIINE JOCTHKEHHUS BBIUYMCIMTEIbLHOW MaTeMaTHUKW U MEepPCHEKTUBBI NPUMEHEHHus eé
METO/I0B B MH)KEHEPHOU MIPAKTHKE;

— apXUTEKTYPy U KOMIIOHEHTHI COBPEMEHHOTO BBIYUCIUTENBLHOTO KoMIuiekca MATLAB;

— croco0bpl  peanu3alMi YHCICHHBIX METOJOB M OCOOEHHOCTHM MX NPUMEHEHUS B
BhIuHCIUTENBHOM cpene MATLAB;

— OCHOBBI IPOrpaMMUPOBaHUs B BEIYMCIHUTENBHOM cpene MATLAB.

Ymemo:

— MPUMEHSATh YHCIEHHbIE METOAbl [UIsl PpEUICHHs] MaTeMaTHUYeCKUX 3a7ady C IOMOIIbIO
BBIYHMCIIUTEIBHON TEXHUKU;

— (opmynupoBaTh MAaTEMATUYECKYIO IOCTAHOBKY BHIYMCIUTENBHOM 3a]auu;

— BBIOpaTh METOJI PELICHUS TIOCTaBICHHON BBIUYMCIUTEILHON 3a/1a4H;

— HHCTAJNIUPOBATh U  HCHOJb30BaTh IPOTrPAMMHBIE KOMIIOHEHTBHl  BBIYUCIUTEIBHOTO
kominiekca MATLAB;

— co3[aBaTh, TECTUPOBAaTh U MCHOJIb30BaTh IMPOrPaMMHBIE IMPOJIYKTHl B BBIYMCIUTEIBHON
cpene MATLAB;

— aHaJIM3UPOBATH U UHTEPHPETUPOBATH MOJIYUYEHHBIE PE3YyNbTAThl BEIUUCICHHUH, OLIEHUBATh UX
MOTPEIIHOCTb;

— HaxoJUTh UHPOPMAIMIO B JOKYMEHTALIUU COBPEMEHHBIX BHIYMCIUTEIBHBIX IPOrPaMM.

Braoemy:

— MpPaKTUYECKMMHM HaBbIKAMU  pelIeHHs 3a7ad 10 BBIYMCIUTEIBHONM MaTeMaTHKeE,
BO3HHUKAIOIIMX B IIUPOKON MHKEHEPHOM NIPAKTHUKE;

— HaBbIKAMU alpPUOPHON OLIEHKM HEOOXOAMMON TOYHOCTU HCXOJHBIX JIAHHBIX, HUCXOAS W3
TpeOyeMoil TOUHOCTH pe3yJIbTaTa;

— HaBbIKaMHU OLIEHKM 00bEMa BHIYMCINTENILHON pabOThl U BEIOOPA CPEICTB BHIYMCIICHUI;

— MPAKTUYECKUMHU HAaBBIKAMU OpraHu3alyu BeranciaeHui B cpeae MATLAB;

— MpPaKTUYECKUMH HaBbIKAMM NporpamMMmupoBanus B cperne MATLAB;

— cnoco0amu aHallu3a MOJIyY€HHBIX Pe3y/IbTaTOB BHIYUCICHHUI U OI[EHKU UX NOTPEIIHOCTH;

— crnoco0amu rpadu4ecKoi HHTEPIIPETALIU [TOJIyYEHHBIX PE3YIbTaTOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Mooy 1. Ocnosol pabomvr 6 MATLAB u oyenka noepewrocmeti

1.1 BBenenue B BoIUMCIUTENbHYIO MaTeMaTUKy. OcHOBbI paboTel B MATLAB.
[IpenMeT BBIUMCIUTENBHOW MaTeMaTUKU. MECTO YMCIEHHBIX METOJIOB B HAyYHBIX HUCCIIEIOBAHUSX.
TpeOoBaHuss K pacy€THBIM MOMYISIM, PEATU3YIOIIMM AJITOPUTMBbl BBIYUCICHUN 10 Pa3iHYHbIM
YUCJIICHHBIM MeToJaM. Buael uuciaeHHbIX wMeTog0B. OcHoBHble KommoHeHTHl MATLAB.
3HakoMcTBO ¢ uHTepdeiicoM. Tumbl AaHHbIX. ApudmeTnueckue ormnepanuu. Anredpanueckue
¢byukuu. 3aganue MaccuBoB. Onepanuu Haja MmaTputaMu. CHMBOJIbHAsI MaTEMaTHKA.

1.2 Ouenka norpenrHocreit pacuéroB. OcHoBbI IporpammupoBanus B MATLAB.

Hcroynnkn  morpemHocTH  pe3ynbrara  BbrauciaeHud.  [Ipsamas  3amaga Teopun
norpemHocTedt. Pemienne oOpaTHO#W 3amaun Teopuu morpemHoctei. [Iporpammubie Momynw,
¢yukuun u noapynkunu MATLAB. Onepatopst MATLAB. Ynpasnenue nociaenoBareiabHOCTHIO
ucnosiHeHusi onepatopoB. [locTtpoenune nBymepHbix rpadukoB. KoHTtypHbie ueptexku. Kpusbie u
MTOBEPXHOCTU B TPEXMEPHOM IIPOCTPAHCTBE.

Mooy 2. Pewenue cucmem KOHEUHbIX YPABHEHUU
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2.1 Pemienue cucreM nuHeiHbIX anredOpandeckux ypaBHeHuil (CJIAY). Ilpsmble MeTobl
pemenus CJIAY.

CornacoBanHbsie HOpMBI BekTOpoB © Martpui. OO0ycnoBiaenHocts CJIAY. Ywucno
obycnosnenHoct matpuibl. O630p mpsimbix MetonoB pemeHust CJIAY. Pemenue CJIAY B
MATLAB.

2.2 WtepanmoHHbIE METObI PELICHUSI CUCTEM JIMHEWHBIX alre0panyecKux ypaBHEHUU.

Mertoast Axo6u, 3eiinens, BepxXHEH peakcaluu; YCIOBHUS CXOIUMOCTH METOJOB; BIUSHHE
OLIMOOK OKpYIJIEHUSI Ha pe3yldbTaT YHUCICHHOIO pELIEHUS; METOAbl T'PAaJueHTHOrO WU
HAUCKOPEHIEero cnycka; MeToJl MUHUMaIbHbIX HEBSI30K. COOCTBEHHbIE 3HAYEHHUSI U COOCTBEHHBIE
BekTopbl. Permenue CJIAY 8 MATLAB.

2.3 Metoapl pelIeHNs HEIMHENHBIX YPaBHEHHM.

Otnenenne KopHeW ypaBHeHUs. Meron mnepebopa. YTodyHeHHe KOpHeH. AHamu3
3¢ (GEeKTUBHOCTH HCMOJIb30BaHUS PA3IMYHBIX METOJOB, TAKUX KaK: METOJ IOJIOBUHHOTO JIEJECHUS
(nuxoromMum), MeTo]l Xopa, MeTol HpioToHa (METOJ KacaTelbHbIX), MOIU(GUIMPOBAHHBIN METO/
HproToHa (MeTona cexkylux), METOJ OJHOW KacaTeJbHOM, METOJ MpPOCThIX uUTepauuil. Pemenue
HeNMHENHbIX ypaBHeHull B MATLAB.

2.4 PenieHue CUCTEM HEJIMHEMHBIX YpaBHEHUH.

VYcenosusa cxommmoctu. Meton nmpocteix wurepanuid. Merton HeroToHa; omnpezneneHue
MaTpullbl SlkoObu. MeToabl KOHTPOJS CXOJUMOCTH MTEPALMOHHBIX METO0B. Bo3MoxkHOCTH
MATLAB 54 perieHusi CUCTEM HEJTMHEWHBIX YPABHEHUH.

Mooynb 3. Memoosl npubaudicenus: 8 UHIHCEHEPHBIX pacy4émax

3.1 UnTepnonupoBanue QyHKIHIMA.

KomnbrorepHoe MoaenupoBanue npu oOpaboTke OoNbITHRIX JaHHBIX. [lomuHoM Jlarpanxka.
Koneunpie pasnoctu. Ilomunom Heiorona. OcTaTOYHBIA WIEH W €r0  ONEHKH IS
KOHEYHOPA3HOCTHON HHTepnosuuu. ['nmobanbHas M KyCOYHO-TIOJMHOMHUAIbHAS WHTEPIIOSIIMSL.
WNHtepnionsamus crutaiiHamu. MHoromepHas uHTepnoysinus. Peanusanuss HHTEpHOJSIIUMM B
MATLAB.

3.2 AnmpoxcuManus 3KCIEPUMEHTaIbHBIX JAHHBIX.

CrnaxxuBaHue OMNBITHBIX  JaHHBIX METOAOM  HauMmeHbliux  kBagpatoB (MHK).
Annpokcumanusi KAHOHUYECKUMU TIOJIMHOMaMHU.

Annpokcumanusi OpTOTOHAJIBHBIMU Ki1accudeckuMu noiuHomamu llommHoMbr UeObiména;
[Tonunomsl Jlexxanapa. Peanuzanus annpokcumanuu MHK B MATLAB.

3.3 Yucnennoe auddepeHmpoBaHue.

Metonpl unciaeHHoro aud@epeHupoBaHns; MOPSJI0K TOYHOCTH Meroaa. Meron Pynre
yrouHeHus:  ¢opmyn  uucieHHoro  auddepenuupoBanus. [lonstue o  rpaduyeckom
mudpdepenurpoBanuu. YucnenHoe quddepenunponanre B MATLAB.

3.4 HucneHnHoe UHTErpUpOBaHUE PYHKIUH.

O0630p METONOB YMCIECHHOTO HHTErpupoBaHus. OCOOEHHOCTH MOBEIEHUS IMOTPEIIHOCTH
uHTerpupoBanus ¢yukuui.  [Ipouenypa PyHre olieHKM MHOrpelIHOCTH M yTOYHEHHUS (HOpMyI
YHUCJIEHHOr0  MHTerpupoBaHus. Meroasl  Monrte-Kapno.  IIpubnuxéHHoe  BbIUMCICHHE
HecoOCTBEHHBIX UHTErpasioB. YucnenHnoe nurerpuposanue B MATLAB.

Mooynb 4. Onmumuzayus u pewienue oughghepenyuanvrvlx ypasuenuti 1 nopsaoka

4.1 YucneHHble METOABI ONITUMU3ALIUU.

OO630p 4YHCIEHHBIX MeTOA0B ontumuzauuu. llomck MuHUMYyMa QyHKUIMA OTHOM
nepemenHoi. Meton nepebopa. Meron npobnenus. Meros 30510Toro ceuenus. Meros mapadol.
MeToipl MUHUMH3ALUMU, HCHOJB3YIOIIME Npou3BojHble; MeTro] Herlorona. Ilonck MuHuMyMa
(GYHKIMI HECKOJIbKMX IMEPEMEHHBIX; METOJ| MOKOOPIMHATHOIO CIIyCKa; METOJl HAauCKOpEHIIero
CIIyCKa; METOJI IOMCKa MUHUMYyMa OBPa)KHbIX QyHKIM. [IpoGieMbl moucka MUHIUMYMa B 3ajadax
¢ OonbiuM ynciaoM usmepenuit. [lonck Mmunumyma pynxnuii B MATLAB.

4.2 Pemenue nuddepeHnnanbHbIX YpaBHEHHUH IEPBOTo MOPsIIKa.

3anaya Komwm; noHstue o0yciOBIEHHOCTH 3aAayd; ycioBue Jlummwmna. Mertonsl Pynre-
Kyrra 1 — 4-oro mopsnako. JlokanpHas W Ty00aiibHasl mOrpenrHocTy metonaa. [IpaBmno Pynre
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oueHku norpemHoctu. Metoa Pynre-Kyrra-Mepcona. Meron IIukapa. Meron manoro napamerpa.
Merton nporaosa-koppekunu Angamca. Pemenue nupdepenunansubix ypasuenuii B MATLAB.

4.3 Pemenue HOpMalbHBIX CUCTEM OOBIKHOBEHHBIX UG (EepeHINaTbHBIX YpaBHEHUM
(O4Y).

Meron Diinepa, meron Oinepa-Kommu, meron Pynre-Kyrra. BeiGop mara dmciieHHOTO
unTerpupoBanus 3afad Kommu. [Tpouenypa PyHre oneHkH NOrpeniHOCTH U YTOUYHEHHUS! YUCIIEHHOTO
pemenus 3amad Komu. OOycrmoBI€HHOCTh YMCICHHBIX MeTon0B perneHuss OJ[Y. VYcroiunBocTh
pemenuii quddepeHunanbHeIX ypasHeHuit no Jismynosy. XKéctkue cucrembr O/1Y.

4 O0beM yueOHOM TMCHUTIHHBI

. B 3aueTHBIX B akagem.
Bunel yue6HOM paboThI

SIMHUTIAX Jacax

OO0u1asi TPy10€eMKOCTh JUCIHUIIJIMHBI 110 Y4e0HOMY ILUIAHY 7 252
KonrTaktHas padora (KP): 2,2 80
Jlexm (JIek) 0,9 32
[TpakTnueckue 3anstus (113) — —
CamocrositesbHas padora (CP): 3,8 136
CaMOCTOATETFHOE N3YUCHUE PA3/ICTIOB JUCITUTIINHBI 3,8 136

Buja KOHTpOJISA: IK3aMeH 1,0 36

. B 3aueTHBIX B actpon.
Bunel yue6HOM paboThI

SIMHUTIAX Jacax

OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY IJIAHY 7 189
KonTaktHas padora (KP): 2,2 60
Jlexm (JIek) 0,9 24
[Tpaxtnueckue 3anstus (113) — —
CamocrositesbHast padora (CP): 3,8 102
CamMocTosATenpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 3,8 102

Bujx KoHTpoOJIS: IK3aMeH 1,0 27

AHHOTaNUA padoyeil MPOrpaMmMbl AUCHUIIMHBI

«MeToabl BBIYUCIUTENbHON MATEMATHKH U NAKeThI NPUKJIAAHBIX nporpamm» (b1.B./1B.2.2)

1 ey AMCUMIVIMHBI — U3YYUTh METO/IbI BHIYMCIUTEILHON MaTeMaTUKH, 0COOEHHOCTH MX
QITOPUTMU3ALMY, @ TAKXKE BO3MOXKHOCTH HCIIOJB30BAHUS [AHHBIX METOJOB JJIsl UYUCIEHHOIO
pelleHHus MaTeMaTU4YecKuX 3ajad B oOjacTu pa3pabOTKHM CUCTEM aBTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUSI XMUMHYECKUX IPOM3BOJICTB C HCIOJIb30BAHMEM CTAHJAPTHBIX I1aKETOB
MPUKIIAIHBIX IPOTpaMM.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JAOJIFKEH:

Obnadams CIENYyIOUTUMA KOMIIETEHITUSIMU

— BJAQJCHMEM UIMPOKON oOmeld noAroToBko (0a30BbIMU 3HAHMSIMHM) JJI  PELICHUS
MIPaKTUYECKUX 3a7a4 B 00J1aCTH HHPOPMAMOHHBIX cucTteM U TexHosorui (OI1K-1);

— CIOCOOHOCTHIO HCMOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCHUIUIMH B
npo(eccHOHAIIbHON  JIeSATENIbHOCTH, IMPUMEHATh METOJbl MAaTeMAaTHUYECKOTO aHajliu3a W
MOJENMPOBAHUS, TEOPETUUECKOTO U dKCcTIepuMeHTanbHOro uccinenosanus (OI1K-2);

— CIIOCOOHOCTHIO HCIIONIB30BaTh MAaT€MaTUYEeCKHEe METOJbl 0OpabOTKH, aHAlu3a U CUHTE3a
pe3ynbTaToB npodeccruoHanbHbIX uccaeaopanuit (I1K-25);

3nams:

— OCHOBHBbIE TIOHATHS, KJIACChI 3a[a4 U METO/Ibl BEIUUCIUTEILHON MaTeMaTUKH;

— OCHOBHbBIE QJITOPUTMbl UYMCIEHHBIX METOJOB pELICHUS MaTeMaTUYeCKUX 3ajad, Hux
MIPEUMYILECTBA U HEAOCTaTKU;

103



Ymemo:
— MpaBWIbHO OCYIIECTBISATH BHIOOP UMCIEHHOIO METOJa PELIEHHs 3ajaud, UCXOoAs H3 eé
YCIIOBUM, UMEIOIIMXCS] UICXOAHBIX JaHHBIX U TPeOyeMOi TOUHOCTH PEILIECHUS;
— HCHOJIb30BaTh YHCIECHHBIE METOJBI JJI PEIICHUs MaTEeMaTUYECKHUX, TEXHOJIOTMYECKHX M
HCCIEN0BATENbCKUX 3a/1a4;
Braoemy:
— 0a30BbIMM HaBBIKAMH ITOCTPOEHUSI MAaTEMaTUUECKUX MO/JIEJIel TUITOBBIX MPO(hecCHOHATBHBIX
3a/1a4 ¥ COJAEPkKATEIbHOU UHTEPIIPETALMH IIOJIyYCHHBIX PE3YyJIbTaTOB;
— CTaHJApPTHBIM  NPOTPAaMMHBIM  OOecreueHueM il pelleHus  MaTeMaTU4YecKuX,
TEXHOJIOTMYECKUX U MCCIIEIOBATEIBCKUX 3a/1a4 C UCIIOJIb30BAHUEM YHCIEHHBIX METOOB.
3 Kparkoe coaepxxanue TUCUUIIMHBI
Mooyns 1. OcHosHble NOHAMUS U OnpedeneHUs 8bIYUCTUMENbHOU MamemamuKkuy. Hucnennsvie
MemoObl peuteHUsl yPasHe Ui U CUCeM YPAGHeHUl
Hemn w 3amaum aucnuiuivHbl. Krnaccel 3aiad, pelmraeMblX YHUCIEHHBIMM METOJAMH.
OcHOBHbIE MOHATHS, ONpeAeTeHus], TepMUHOJIOTHA. [IoHATHS omMOKK U TOYHOCTU. BHibl ommbok.
Utepaunonnsie BeluucieHUs. CXOAMMOCTh HUTEPALlMOHHBIX BBIYUCIECHUN. YMCIEHHOE pelieHue
HEJIMHEWHBbIX anredpandeckux ypaBHeHU. Metoapl pemeHus. OTaeneHre KopHed rpaguueckuMu
MeTo/JaMU. YTO4YHeHHE KOopHei. MHTepBaiibHble MeToAbl. MeToabl KOPPEKUUH MPUOIUKEHUS.
Meron MOJIOBUHHOIO JeleHuss. MeTol NpONOPHMOHANBHBIX 4YacTed. YCIOBHA OKOHYaHUS
BBIYMCIICHUN MHTEPBAJIbHBIMU MeTOMaMHU. [IpenmMyinecTBa 1 HETOCTATKH MHTEPBAJIBHBIX METOJIOB.
Meron mnpocTeix uTepanuil. JloCTaTOYHOE YCIOBHE CXOAUMOCTH PELICHHS METOJOM HPOCTBIX
utepanuid. [lomydeHue rapaHTUPOBAHHO CXOJSAIICHCS HWTEPAMOHHON (OPMBI HEIMHEHHOTO
ypaBHeHusA. MeTton kacarenbHbIX. Jl0CTaTOYHOE YCIOBHE CXOJMMOCTH METOJA KacaTeIbHBIX.
BoruncnurtenbHble mpoOsieMbl MeTOJa KacaTeNbHBIX M HMX pemieHue. CHCTeMbl JIMHEHHBIX
anredpandeckux ypaBHeHUil. [IpsiMble U UTEpallMOHHbIE METOMbI pelieHus. MaTpudHbIi MOJXOI.
Metoast Kpamepa, obpatHoit Mmarpuiisl, XKoprana—I'aycca n ux anroputMmusanus. MeTo 1 MpoCThIX
WTEpAlMi JUIsl PEIIEHUsS] CUCTEM JIMHEHMHBIX ypaBHEHHU. JlocTaTouyHOE YCIOBHE CXOOUMOCTH M
NpUBEACHUE K CXoJsduieiics wuTrepauuoHHOW Gopme. VYCIOBUS OKOHYAHUS UTEPAIlMOHHOM
npoueaypbl. Momudukamus  3eigens. OcoOGHHOCTH — peHICHUS  CHCTEM  HEJIMHEHHBIX
anredpanveckux ypaBHeHHH. MeToa MpocThIX UTEpaluidi U ero MOAU(PHUKAIUU MPUMEHUTEIBHO K
cUCTeMaM HeJNUHEHHbIX ypaBHeHHl. Meron Heioorona—Pagcona u ero moauduxanms.
ANTopUTMH3ALMS PEUICHUS] YPABHEHUM W CHCTEM YpaBHEHUW. PellleHHe ypaBHEHHMI W CUCTEM
YPAaBHEHUH C UCIIOJIB30BAHUEM ITAKETOB IPHUKJIAJHBIX IIPOTPAMM.
Mooynv 2. Obpabomxa dKkCnepumMeHmanrbHblxX 3a6UCUMOCIEN
HNuTepnonnpoBanue 3KCIEpUMEHTAIbHBIX 3aBUCMMOCTel. [loctaHoBka 3amaun. IloHsTHsS
MHTEPHOJSIMM W OKCTpalnoJsIuu.  Y3iel  uHTepnojmpoBanusa.  KycouHo-nuHenHOE
uHTepnonupoBanue. MHTepnonsuuoHHble mNoJUHOMBL. ['paduyeckoe omnpeneneHUe CTENEHU
nonrHoma. [loHsiTue KOHEuHBIX pa3HocTed. OmnpeneneHUe CTENEHU IOJIMHOMA C IOMOIIBIO
KOHEYHBIX  pasHocTed.  OrpaHuuyeHue  Ha  HCIOJb30BAaHME  KOHEYHBIX  pa3HOCTENl.
NHTepnonsauoHHbINA IIOJIMHOM Jlarpanxa. [Tonsatue pa3aenEHHbIX pasHoCTeM.
NHTtepnionsanuonHsld noanHoM HproToHA. AnmpokcHManusi 3KCIEPUMEHTAIBHBIX 3aBHUCHMOCTEH.
MeTto1 HauMEHBIINX KBaJApaToB M ero kputepuil. Cucrema JIMHEWHBIX ypaBHEHUU Uil pacyéra
KO3 PUIIMEHTOB anmmpOKCUMHUPYIOUIEro ToJuHOMAa. MarpuyHass QopMa pemieHus 3agaqu
anIpOKCUMALMM METOJOM HaWMEHbIIMX KBajpartoB. dopMmMupoBaHuE XapaKTEPUCTHUECKOMN
MaTpullbl. BbIBOJ OCHOBHOTO pacu€THOrO COOTHOIIEHHA. AJTOpUTMH3AIUs  00pabOTKU
SKCINEPUMEHTAJbHBIX  3aBUCHMOCTeH. (OO0paboTka HAKCIEPUMEHTAJbHBIX 3aBUCUMOCTEH ¢
HCIIOJIb30BAHUEM MAKETOB IIPUKJIIAIHBIX IPOTPaMM.
Mooy 3. Hucrennvie memoovt oug@epenyuposanus u uHmMe2pupo8anus
Uucnennoe nuddepennupoBanue. YucieHHbll pacyéT NPOU3BOAHBIX OJHOMEPHBIX
GbyHKIMM nepBoro nopsiaka. YucaeHHbIH pacy€T YacTHBIX MPOU3BOJHBIX MHOTOMEPHBIX (QYHKIUH.
YucneHHbld pacyéT MNPOU3BOAHBIX BBICIIUX MOPSAKOB. DakKTOpbl, OMNPENENAIONINe OIIUOKY
yucieHHoro  nuddepennupoBanus.  UYuciaeHHoe  WHTErpupoBaHWe.  UMCIEHHBIH  pacyér
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onpenenéHHplx wuHTerpanoB. lllar wmHTerpupoBaHus. Meroabl NPAMOYTOJbHUKOB, Tpameuui,
nmapabon. Kosdpdumuentet Korteca. dDakropsl, ompeaensoomue OMUOKY  YHCICHHOTO
UHTErpupoBaHus. YucineHHbIH pacu€T omnpeneNéHHbIX HHTerpasioB MeronoMm Monre-Kapio.
UucneHHoe penieHne OOBIKHOBEHHBIX AU(PQPEpeHIHaIbHbIX ypaBHEHUH U uX cucreM. Meton
Oiinepa. MoaudunupoBanueiii Meton Jinepa. Meton Oinepa—Komu. Meroa Pynre—Kyrror 4
nopsiika. DakTopbl, BIMSIOINIME HAa HAKOIUIGHHE OMIMOKM TpU  YHCIEHHOM PpELICHUH
mupdepeHurnanbHblX — ypaBHEHUH U uX  cucteM. OCOOEHHOCTH  pEUIeHHs]  CHUCTEM
mudpdepenunanbabix ypaBHeHui. [loctanoBku 3agaun Komu u kpaeBoii 3anauu. Pemenue 3anaun
Komm. Cenenue kpaeBod 3amaum K 3amade Komu. AJTOpUTMHU3AIMS YKUCIEHHOTO pacuéra
MIPOM3BOJIHBIX M ONPEIENEHHBIX HHTETpajioB. AJroputMu3aunus pemeHus anddepeHanibHbIX
ypaBHEHUN U uX cucteM. YucneHnble MeToibl AU PepeHIupOBaHNs U HHTETPUPOBAHUS B MTAKETaX
MPUKIIAIHBIX IPOTpaMM.

Mooy 4. Hucnennvie memoosbt 00HOMEPHOU U MHO2OMEPHOU ONMUMUSAYUU

ITocraHoBKa 3a/1a4 OJJHOMEPHON M MHOIOMEPHOM onTUMHU3auuu. Kpurepuil onTumMusanuu.
I'moGanpHble M JOKanbHBIE OoNTUMYMBL. Kiaccuduxanus meronoB ontumuzanuu. OpHomepHas
onTuMM3anus. Meron Jokanu3zauuu ontuMmyma. Meroa 3010Toro cedeHus. CpaBHEHUE METOJOB
OJIHOMEpPHOM onTUMHu3aluuu. MHOroMepHasi onTtuMu3zanus. MimocTpanys YUCIEHHBIX METOJOB C
IIOMOIIIBIO JIMHWM ypOBHsS. MeTOAbl JE€TEPMUHUPOBAHHOIO MOHCKAa. MeToa Moo4epEqHOro
U3MEHEHUsI TNepeMeHHbIX. Meton ckanupoBaHusi. CpaBHEHHME METOJIOB JAETEPMHUHHPOBAHHOIO
noucka. MeToapl rpajveHTHOro mnoucka. Merojn penakcauuil. Beibop nepeMeHHON U 3Haka
HaIpaBJICHUs MMOMCKAa Ha OCHOBE aHalM3a 3HAUYEHUH YaCTHBIX MPOU3BOJIHBIX. MeToja rpaaueHTa.
Pacuér koopauHaT HampaBleHHs JABWXKEHUS K ONTUMyMY. MeTOJ HaMCKOpPEWIIEro CIycka.
CpaBHeHHE TpaJMEHTHBIX METOJO0B. MeTonpl Cciay4alHOro moucka. MeTroa  ciydalHbIX
HarnpaBiieHuid. Meroa oOparHoro mara. MeTon ciycka ¢ Haka3aHHeM CiydailHOCThio. CpaBHEHUE
KJIACCOB YHCJIEHHBIX METOJI0B MHOTOMEPHOW ONTUMHU3ALWU. ANTOpUTMHU3ALMS PELICHUS 3a]ad
ontuMuzanuy. ONTUMHU3ALUS C UCTIOIb30BAaHUEM [TAKETOB MPUKIIATHBIX IPOTPaMM.

4 O0beM yueOHOM TMCHUUTITHHBI

. Bcero 4 cemecTp
Buner yue6HOM paboThI
3a4. el. / aK. 4 3a4. el. / aK. 4
R IO EC S, 6,00 /216 6,00 /216
AVCHUIIUHBI 10 Y4eOHOMY IJIAHY
Konraktnas padora (KP): 2,22/ 80 2,22/ 80
— JIEKIAHU 0.89/32 0.89/32
— nabopaTopHbIie pabOTHI 1,33/48 1,33/48
CamocrosiTeJibHAs padoTa 3,78 /136 3,78 /136
Bua koHTpOJIsSi: JK3aMeH
Bunpr yue6HO# paboThI Beero 4 cemectp
3a4. el. / acTp. 4 3a4. e/l. / acTp. 4
UIUES O MRS IS 6,00/ 162 6,00/ 162
AVCHUIIMHBI 10 Y4eOHOMY IJIAHY
Kounraktnas patora (KP): 2,22/ 60 2,22/ 60
— JIEKIIUHU 0.89/24 0.89/24
— nabopaTopHbIe pabOTHI 1,33 /36 1,33/36
CamocrosiTesibHas padoTa 3,78 /102 3,78 /102
Buja koHTpOJIsSi: JK3aMeH

AHHOTaUA padoyei MporpaMmMspl JUCUUIJINHBI

«$3b1k nporpammuposanusa C++» (b1.B.[1B.3.1)

1 Heab AMCHMILVIMHBI — TEOPETUYECKAs U IPaKTHYECKas MOAr0TOBKA CTY/IEHTOB B 00yacTu
MIPOEKTUPOBAHUS U pa3pabOTKU MpOrpaMM Ha si3bIke nporpamMmupoBanus C++ ¢ npuMeHEHHEM

Pa3JIMYHBIX TEXHOJIOTUM MPOrPaMMHUPOBAHMSL.
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2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIKEH:
Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— BJAJCHHME IIMPOKOM 0Omell noAroToBkoi (0a30BBIMM 3HAHUSIMHM) JJISl  PELICHUS
MIPaKTUYECKUX 3a7a4 B 00J1aCTH HHPOPMAIIMOHHBIX cucTeM U TexHosorui (OIIK-1);

— CIOCOOHOCTh BbIOMpaTh U OIIEHMBATh CIOCOO peanu3aluy HUH(MOPMALMOHHBIX CHCTEM U
YCTPOICTB (IIpOTrpaMMHO-, allapaTHO- WIM MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIIeHUs TOCTABICHHOM
3amauu (OI1K-6).

— CIOCOOHOCTh y4yacTBOBaTh B paboTax IO JOBOJKE M OCBOCHHIO HH(OPMAILIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U dKCIUTyaTanuu uHpopmarmonusix cucrem (I11K-15);

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJOTMHM pa3pabOTKU OOBEKTOB MPOQecCHOHANTbHON
NEeSITeIbHOCTH B 0O0JIaCTAX: MAIIMHOCTPOEHUE, NPUOOpPOCTPOCHHUE, TEXHHUKa, OOpa3oBaHUE,
MEIUIIMHA, aJIMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OuU3HEC, MpEeANpUHUMATENbCTBO,
KOMMEpIIHS, MEHEIKMEHT, OAaHKOBCKUE CHUCTEMbI, O0€30IacHOCTh HH(OPMALMOHHBIX CHCTEM,
yIOpaBl€HUE TEXHOJIOTMUECKUMHU IpolleccaMi, MeEXaHUWKa, TEeXHHuYeckas (HU3UKa, SHEpreTHka,
sJlepHasl OHEpPreTuka, CUJIOBas d3JEKTPOHUKA, METAIYyprus, CTPOUTENbCTBO, TPAHCIOPT,
KEJIE3HOJOPOKHBIM TPaHCIOPT, CBA3b, TEIEKOMMYHUKALIUH, YIPaBJIEHNE HWH(POKOMMYHUKALUSIMH,
[IOYTOBAsi CBSI3b, XMMMUYECKasi NMPOMBILIUIEHHOCTb, CEJIbCKOE XO3SIICTBO, TEKCTUJIbHAs U JIerKas
MIPOMBIIIJIEHHOCTD, MUIIEBasi MPOMBIIUIEHHOCTb, MEIUIIMHCKUE M OMOTEXHOJIOTMH, TOPHOE JEIO,
obecrieueHre 0€30IaCHOCTU MOJ3EMHBIX MPEANPUATUN U MPOU3BOJACTB, I'e0Jiorus, HedTeraopas
oTpacib, Teoe3usi U KapTorpadus, reonHPOPMaALIMOHHBIE CUCTEMBI, JIECHON KOMILJIEKC, XUMHKO-
JIECHOM KOMIUIEKC, 3KOJIorus, cdepa cepBHCca, CHUCTEMbl MaccoBOW HHQOpMalUM, TU3aiiH,
MEIUaUHIYCTPUS, a TAKXKE NPEIIPUSITUS PAa3IUYHOrO NpoduiIs U BCE BUIbI JAEATEIBHOCTU B
YCIIOBUSAX 3KOHOMUKHU HH(popmannoHHoro oduiectsa (I1K-17).

3nams:

— MPUHIUINBI, 0a30Bbl€ KOHLEMIIMM TEXHOJIOTUH NPOrpaMMHUpPOBaHHSA, OCHOBHBIE O3Talbl U
MPUHIIMIBI CO3/1aHUS TPOIPAMMHOTO MPOJYKTa,

— YpOBHHU abCTpakiuy, pa3inyue Mexay crennudurkanueil u peanusamnuei,

— PEKypculo, IOBTOPHOE UCIOJIB30BaHUE KO/IA,

— MPOEKTHUPOBAHUE MPOTrPamMM C yU€TOM HU3MEHEHU,

— 00paboTKa UCKITIOYEHUH, OMUOKH B OTIa/IKa.

Ymemo:
— HCIIOJIb30BaTh aIrOPUTMbI 00pabOTKH HHPOPMALIMU [T PA3TUYHBIX TPUIIOKEHUH;
— HHCTaJUIUPOBATh, TECTUPOBATh, UCIIBITHIBATH U MCII0JIb30BAaTh IPOrPAMMHbBIE KOMIIOHEHTHI;
Braoemy:
— TEXHOJIOTHSIMHU IPOLETYPHOTO U 0ObEKTHO-OPUEHTUPOBAHHOTO IPOrPAMMUPOBAHMUS;
— CIMOCOOHOCTHIO Pa3pabOTKH MPOTPaMMHOTO MHOTO(AMIIOBOTO MPOEKTA.
3 Kparkoe coaepxxanue TUCUUIIMHBI
Mooy 1. Beeoenue
Azpik  mporpammupoBanuss C  ++. Onementsl s3pika C++.  AndaBuT, KOHCTaHTHI,
nepemennbie. CTpykTypa nporpammsl (st MS-DOS): - noaxmrouerne 6ubanoTek, GyHKIMS main,
JIEKCEMBI, PUHLUIBI CO3/1aHUs (DYHKIUH, BbI3bIBAEMbIX U3 IVIaBHOM MporpaMMbl. OOMEH TaHHBIMU
B ¢QyHkiusax . Mogenu namstu. buOnuorexku cranmapTHbIX (GYHKUOUR s3bika. [IpuHOunsl ux
KJlaccu(puKanuu U BeI3oBa. Bo3Bpamiaembie 3HaUeHUS] PYHKLIUH.
Mooy 2. Cmpykmyproe npoepammuposanue. bazosvie cpeocmea sazvika C++
Tunel nanHpix. Omnepanuu  s3bIKa: - MaTeMaTUYecKUE M JIorMueckue. BpipaxeHus.
[TpuHIMIBI UCHIOIB30BAHUS ONIEpAINil U CTAaHAAPTHBIX PYHKLIMN B BeIpakeHUsAX. OnepaTopsl A3bIKa
(cocTaBHOM, ormepaTtopsl LMKIIA, YCJIOBHBIE ONEpPaTOphl, ONEPATOPhl MEPEX0Jia, MEPEKIIOUEHUs U
Bo3Bparta). [IpeoOpazoBanue Tunos. MoaymnbpHOe niporpammupoBanue. @ynkiuu. OOMeH JaHHBIX B
¢yukuusax. Oneparop return. [lepenaya nHdopmanuu 1mo 3Hau€HUIO, MO yKa3aTelNo, MO CCHUIKE.
Vkazarenu © MaccuBbl. [lpuHIUOBI HWCHOJB30BAaHUS CHUMBOJIBHBIX CTPOK. JIMpEKTHBBHI
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npenpoieccopa. YcioBHas kommwraius. OOnacTu  aeicTBUS UACHTHU(GUKATOPOB. BHemrHue
o0bsBneHus. [loumeHoBanHble 00nacTH.

Mooy 3. Obvexmno-opuenmuposanHoe npocpammuposanue

Wukancynauus u  knacel. OyHkuuu-uneHsl  knacca.  JlpyKecTBEHHblE  (YHKIUH.
Koucrpykropel u npectpykropsl. Ileperpy3ka koHCTpykTopoB. CTaTH4ecKHe 4IEHBI Kjacca.
[IpuHnune! co3ganus 00beKTOB. MexaHn3M HacieoBaHus U uepapxus kiaccoB. Kiroun pocrymna
private:, protected:, public:. Ileperpyxaempie (GYHKIMM — WIEHbl KJIaccoB. MHOKECTBEHHOE
HacinenoBanue. Ilonmumopdusm u BupTyanbHble (QyHKIHHU. YucTble BHUpTyanbHblE (DYHKLHU.
[TomumopdusamM U MHOKECTBEHHOE HaclieqoBaHue. UteHne u 3amuch wHGoOpManuu U3 (aiyios.
[ToToku (cTanmapTHbIM U OTKpbIBaeMbIi). OTKpbITHE U 3aKpbiTuE (aiina. [lepememnenue ykazarens
BHYTpH (ailna.

Mooynv 4. Cmanoapmuas oubruomexa

[Ia6nonel. Koureiinepuble kiaccsl. CrpokoBble kiaccel. [locienoBarenbHble U
accollMaTUBHbIE KOHTeHHephl. MTepatopsl M (QyHKIHOHAIbHbIE OOBEKTHl. Anroputmsel. llounck.
Copruposka. JlepeBps u nupamubl. CpecTBa YUCICHHBIX PACUETOB.

4 O0beM yueOHOM M CHUITHHBI

Cemectp 5 Cemectp 6
Buapr yue6HO# paboThI
B 3auerHbIx B akamem. | B 3auerHbix | B akanmem.
eAMHUTIAX gacax eAMHUIIAX gacax

OO0mas TpyA0eMKOCTh 1M CHHUIIJIMHbI 4 144 4 144
10 y4e0HOMY ILIAHY
KonTaktHas padora (KP): 1,8 112 1,3 48
Jlexmmm (JIek) 0,9 32 0,4 16
JlaGoparopabie pabOThI 0,9 32 0,9 32
CamocrositesbHas padora (CP): 2,2 80 2,7 96
CamMocTosATenpHOE N3YUCHUE Pa3IeIoB 20 R0 2.7 96
JUCITUTITUHBI

Buja xoHTpoOJIST: 3a4er 3a4er

Cemectp 5 Cemectp 6
Buapr yue6HO# paboThI
B 3ageTHBIX B actpon. | B 3auernsix | B actpos.
eAMHUIIAX gacax eAMHUIIAX gacax

O0mas TpyA0eMKOCTb M CIHHUIIJIMHbI 4 108 4 108
10 y4e0HOMY ILIAHY
KonTaktHas padora (KP): 1,8 84 1,3 36
Jlexmm (JIex) 0,9 24 0,4 12
Jlaboparopabie paboOThI 0,9 24 0,9 24
CamocrositesbHas padora (CP): 2,2 60 2,7 72
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 20 60 2.7 7
JUCITUTITAHBI

Buja koHTpOJISI: 3a4er 3a4er

AHHoOTanus padoueid MporpaMMbl JUCIUIINHBI
«O0beKTHO-OpHEeHTHPOBAHHOE porpamMmuposanue» (b1.B./1B.3.2)
1 Heap AuCHMIVIMHBI —  WU3Y4YUTh  METOJAbl  OOBEKTHO-OPUEHTHPOBAHHOTO
[IPOrpaMMUPOBAHUS, METOJIbl IPOEKTUPOBAHUS O0BEKTHO-OPUEHTUPOBAHHBIX MPOTPAMM, U3YYUTh
00BEKTHO-OPUEHTUPOBAHHBIH SI3bIK MporpammupoBanust C# 1 BU3yalnbHOt IPOrpaMMHPOBAHUH.
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2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIZKeH::
Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— BJAQJCHHME IIMPOKOM oOmell noAroToBkoi (0a30BbIMM 3HAHUAMM) ISl PELICHUS
MIPaKTUYECKUX 3a7a4 B 00J1aCTH HHPOPMALIMOHHBIX cucTteM U TexHosorui (OIIK-1);

— CIOCOOHOCTh BbIOMpaTh U OIIEHMBATh CIOCOO peanu3aluy HUH(MOPMALMOHHBIX CHCTEM U
YCTPOICTB (IIpOTrpaMMHO-, allapaTHO- WIM MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIIeHUs TOCTABICHHOM
3amaun (OI1K-6);

— CIOCOOHOCTh y4yacTBOBaTh B paboTax IO JOBOJKE M OCBOCHHMIO HH(POPMAIIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U dKCIUTyaTanuu uHpopmarmonusix cucrem (I11K-15);

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJOTMHM pa3pabOTKU OOBEKTOB MPOQecCHOHANTbHON
NEeSTeIbHOCTH B O0JIaCTAX: MAIIMHOCTPOEHUE, NpUOOpPOCTPOCHUE, TEXHHKa, OOpa3oBaHUE,
MEIUIIMHA, aJIMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OuU3HEC, MpEeANpUHUMATENbCTBO,
KOMMEpIIHS, MEHEIKMEHT, OAaHKOBCKUE CHUCTEMbI, O0€30IacHOCTh HH(OPMALMOHHBIX CHCTEM,
yIOpaBl€HUE TEXHOJIOTMUECKUMHU IIpOllecCaMi, MEXaHUKa, TeXHH4YecKas (HU3uKa, HHEpreTHKa,
sJlepHas SHEpPreTuka, CuJIoBas d3JIEKTPOHUKA, METAIYyprus, CTPOUTENbCTBO, TPAHCIOPT,
KEJIE3HOJOPOKHBIM TPaHCIOPT, CBA3b, TEIEKOMMYHUKALIUH, YIPaBJIEHNE HWH(POKOMMYHUKALUSIMH,
[IOYTOBAsi CBSI3b, XMMMUECKas NMPOMBIIUIEHHOCTb, CEJIbCKOE XO3SIMCTBO, TEKCTUJIbHAsI U JerkKas
MIPOMBIIIJIEHHOCTD, MUIIEBasi MPOMBIIUIEHHOCTb, MEJUIIMHCKUE M OMOTEXHOJIOTMH, TOPHOE JEIIO,
obecrieueHre 0€30IaCHOCTU MOJ3EMHBIX MPEANPUATUN U MPOU3BOJACTB, I'e0Jiorus, HedTeraopas
oTpacib, Teoe3usi U KapTorpadus, reonHPOPMAIMOHHbIE CUCTEMBI, JIECHOM KOMILIEKC, XUMHKO-
JIECHOM KOMIUIEKC, 3KoJiorus, cdepa cepBUCa, CHUCTEMbl MaccoBOW HH(pOpMAIUM, TU3aiiH,
MEIUaUHIYCTPUS, a TAKXKE NPEIIPUSITUS PAa3IUYHOrO NpoduiIs U BCE BUIbI JAEATEIBHOCTU B
YCIIOBUSAX 3KOHOMUKHU HH(popmannoHHoro oduiectsa (I1K-17).

3uamo:

— YTO Takoe KilacCc U OOBEKT, OCHOBHBIE MPHUHIUIBI OOBEKTHO-OPUEHTUPOBAHHOTO
[IPOrpaMMUPOBAHMS, HPUHLMIIBI TOCTPOCHUSI KJIAcCOB, KPUTEPUU IPOBEPKH MPaBHUIBHOCTH
MIOCTPOCHMSI KJIACCOB, OCHOBHBbIE TEHAECHLUMHU B O00JAacCTH pa3BUTUS TEXHOJIOTMHA OOBEKTHO-
OPUEHTUPOBAHHOTO NMPOTPaMMHUPOBAHUS

Ymemn:

— HCIIOJIb30BaTh COBPEMEHHBIE METOJAbl OOBEKTHO-OPUEHTHUPOBAHHOTO IPOrPAMMHPOBAHUS

IIPU KOJMPOBAHUU ITPOIPAMMHBIX CUCTEM PA3HOTO YPOBHSI CJIOKHOCTH

Braoemy:

— OCHOBaMHM aJITOPUTMHU3AIINH, TPOIPaMMHUpPOBaHUE Ha si3bike CH#;

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Mooy 1. Beeoenue

JKnsnennpli nmkn nporpammsl. [lapamurmel nporpamMMmupoBanus. HHTerpupoBaHHAs
MOJENb CJHOXKHOW cuctembl. @DyHKIHMOHANIbHAas MOJENb, CTPYKTypHas MOJEIb U MOJeNb
B3aumojieiicTBus. llpencraBienne (QyHKIUMOHAIBHBIX TpPeOOBAHHM, JOTMYECKOW CTPYKTYphl H
B3aUMO/ICHCTBUE 0OBEKTOB NPU peanu3anuu QyHKUuN B Buae nuarpamm s3bika UML.

[Takersl. dynxuuonanbHas Mozenb. CTpyKTypHas Mojenb. Mojaenb B3auUMOIEHCTBUS
O0OBEKTOB.

Mooy 2. [lunamuka obvekma, Qpusuyeckas mooen

[ToBenenne o0bEKTa Kak CMEHA COCTOSIHUMN U peanu3alysi IporpaMMbl B BUJI€ KOMIIOHEHT U
X pa3MELIeHUs MO Yy3JIaM cpeabl ucnojiHeHus. JuHamuka oObekra. Pusnmyeckas MOJENb.
Komnonentsl. ®usnueckas monens. Pa3BepTeiBanne

Tpancdhopmarus JOrH4ecKOr MOAEIN B MPOTPAMMHBIN KOJT

Crioco6s1 TpanchopmaIuu JOrHIeCKON MOIETTH B MPOTPAMMHBIN KOJ Ha si3bike C#, moHsATHE
MIPWIOKEHUSI, IPOEKTa U pelleHHs npuMeHuTenbHo K Iuiatdgopme Microsoft.Net Framework.
Oco0OeHHOCTH OpraHu3alliy YIPAaBJIEHUS B KOHCOJIBHOM MNpUiIokeHUH U Windows NpuioKeHUH.
[IpumMep KOHCOJBHOTO MPHIOKEHHUS, COJEpIXKAllero ompezeneHue 0a30BOr0 U IMPOU3BOJHOTO
knacca. Tpanchopmanust normdeckoir monenu. BaumopeiictBue o0bekToB. [11abmoHbI MPOEKTOB.

108



Onpenenenne KiIaccoB.

Mooynv 3. Cucmema munos

Cucrema Tunos s3pika C#, omMums B cHocobe peaiu3alMd OOBEKTOB-3HAUEHUH U
00BEKTOB-CCHIIOK, ONPEAETICHUE CI0KHBIX TUIIOB JIaHHBIX HA OCHOBE OOBEAMHEHUS B KOJIEKLUIO,
arperauiuu M HacienoBaHus. OcOOEHHOCTH pealu3alMyd BCTPOCHHBIX THIIOB JAaHHBIX C TOYKH
3peHus HaIeKHOCTH ITPOrPaMMHUPOBAHMUSL.

Knaccel u 00bexThl. O0beKThl — 3HauUeHUs1. OOBEKTHI - CCHUIIKU

CrpykrypHas opranuzauus nqaHHbix. Komekuuu. Arperauus. HacnenoBanue

Tunel nanHbIX. Berpoennsle Tunbel gaHHbIX. I[lepemenHble. Jlutepanbl. VIMeHOBaHHBIE
KOHCTaHTbl. COBMECTUMOCTh THIIOB

Mooyns 4. Onepayuu u ynpagnsaowue KOHCMpYKYuu

Onepauuy NPUMEHUTENIBHO K OOBEKTaM BCTPOEHHBIX THUIIOB U CPEACTBA YIPaBJIECHUS
BBIYHMCIUTENIBHBIM MPOLIECCOM IIPU peanu3auuu Metona. Ilpu paccMoTpeHuu onepanuii BHUMaHHUE
aKUEHTUPYETCSl Ha TMPUBEICHUMM TUIIOB C TOYKM 3peHHUs] oOOecrneueHus: HaJeKHOCTU
[IPOrpaMMHUPOBaHUs. YTPABISIOUIME KOHCTPYKIIUU C TOYKH 3pPEHHS] MOIJEPKKU CTPYKTYPHOTO
noaxojaa K peanusauuu anroputma. Ilpumepsl 00pabOTKM JaHHBIX, HPEICTABICHHBIX B BUJE
MacCUBOB U JIMHAMUYECKMX MAacCCHBOB MPUMEHUTEIBHO K 0ObEKTaM BCTPOEHHBIX THUIOB JAHHBIX U
00BEKTOB KJIACCOB, ONPEEAEMbIX Pa3pabOTUNKOM

Onepanuu u Metoapl. Onepanuu HajJ JaHHBIMU BCTPOEHHBIX TUIOB. [IprucBanBanue.

Apudmernueckue onepaunu. Onepauuu oTHoueHus. Jlornyeckue onepanuu. Onepanuu co
CTpOKaMHU

VYmpasnstomue koHCTpyKinu. CnenoBanue. Bersienne. Llukis

Mooynv 5. Memoost kax cpedcmeo peanusayuu onepayuti

Bompockl ompeneneHus U MCNOJNb30BaHUS METOJOB, B3aUMOJEWUCTBUS METOJOB IIO
yOpaBieHUI0O U OOMeHy JAaHHbIMHU. lcrosp30BaHuMe METOJOB Ul pealu3allud IMpUHIUNA
UHKANCYyIAUMU ¥ nonuMmopdusma. Peanuzauus mnonumopdusmMa B IUIaHE  CTaTUYECKOTO
noauMopdu3Ma U OJIUMOPGHBIX METOJOB M MOTUMOP(HBIX BBI30BOB. CpeAcTBa JMHAMUYECKON
UICHTUQUKAIMU THUMAa OOBEKTa U INpPUMEHEHUE aOCTPaKTHBIX KJIAacCOB M HHTep(eicoB s
peayin3alyy NoJIMMOPPHBIX METOJ0B U NOJUMOP(HBIX BHI30BOB.

Meroasl. Bzanmonelicteue 1o ympasiaeHuro. B3aumoaeicTeue mo JaHHbIM. KOHCTPYKTOpEI.
Cgoiicta. Mcnonb3oBaHuEe METOIOB

[Tomumopdusm. [leperpyska metonos. [lepeonpenenenne MeTo10B

AOcTpakTHbIe METOBI U A0CTpaKTHbIE Ki1acchl. IHTepdeiich

4 O0beM yueOHOM TMCUUILTHHBI

Cemectp 5 Cemectp 6
Buner yue6HOM paboThI
B 3auetnpix | B akagem. | B 3auerneix | B akagem.
€IMHULIAaX yacax €IMHULIAX gyacax

OO0mast Tpy10eMKOCTh JHCIHIIIMHBI 4 144 4 144
10 Y4eOHOMY ILIAHY
AyIUTOpPHBbIE 3aHATHS: 1,8 112 1,3 48
Jlexuuu (Jlek) 0,9 32 0,4 16
Jlaboparopubie paboThI 0.9 32 0.9 32
CamocrosTenbnas padora (CP): 2.2 80 2.7 96
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeIoB 29 80 27 96
UCIIATLIINHBL ’ ’

Bua xonrpoJisi: 3a4er 3a4er
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Cemectp 5 Cemectp 6
Buner yue6HOM paboOThI
B 3ageTHBIX B actpon. | B 3auernsix | B actpos.
€IMHULIAX yacax €IMHULIAX qacax

OO0mast Tpy10eMKOCTh JHCIHIIIMHBI 4 108 4 108
10 Y4eOHOMY ILIAHY
AyIUTOpPHBbIE 3aHATHS: 1,8 84 1,3 36
Jlexmmm (JIex) 0,9 24 0,4 12
JlaGoparopabie pabOThI 0,9 24 0.9 24
CamocrosaTennnas pabora (CP): 2.2 60 2.7 72
CamocTosTenbHOE U3y4E€HUE Pa3eiioB 22 60 2.7 72
JMCIUTUIAHBI

Bua xonrpoJisi: 3a4er 3a4er

AHHOTaNUA padoyeil MPOrpaMmMbl AUCHUIIIMHBI
«CucreMbl ynpaBJjieHUs XUMHKO-TeXHoJIorudeckumu npoueccammn» (b1.B./1B.4.1)

1 Heap 1McuMNIMHBI — HAYYUTh CTYJEHTOB TEOPETUUECKUM 3HAHUSAM B 00JIaCTH aHANIU3a U
CHUHTE3a CHCTEMa AaBTOMAaTUYECKOTO pETyJIUpPOBAaHUS, CIIOCOOHBIX TIPaMOTHO HCIIOJIb30BaTh
COBPEMEHHBIE METO/IbI M CPEICTBA aBTOMATH3ALUN XUMHUKO-TEXHOJIOTHYECKUX ITPOLIECCOB.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00yYaloluiics Mo nporpaMmMe dakajiappuara
JAOJIFKEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— CIOCOOHOCTHIO HCMOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCUUIUIMH B
npo(ecCHOHAIIbHON  IESATENIbHOCTH, HIPUMEHSTh METOJAbl MAaTEeMaTHMYeCcKOro aHajuu3a |
MOJENIMPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTaIbHoro uccienoBanus (OI1K-2);

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJOTMH pa3palOTKU OOBEKTOB MPOQecCHOHANTbHON
NEeSITeIbHOCTH B 00JacTsIX: yIpaBiIe€HUE TEXHOJOTHUYECKUMU MPOLEccCaMy, MEXaHUKa, XUMHUECKast
IIPOMBIIIJIEHHOCTD, CEJIbCKOE XO3SIMCTBO, TEKCTUIIbHAS U JIETKas MPOMBIIUIEHHOCTh, HEQTEra3oBas
OTpacilb, a TaKXKe MNPEANPUATHS PA3IUYHOrO MPO(UIISL U BCE BUIBI ACSITEIBHOCTH B YCIOBHSIX
SKOHOMMKH HHpopMarmonHoro obmectsa (I1K-17).

3nams:

— OCHOBHbBIE MOHSTUS U OINpeAENeHUS B 00JACTH YNpPaBICHUS XUMHKO-TEXHOJOTHYECKUMU
IIpoLeccamus;

— MareMaTH4YeCKOe ONMCaHHUe 3JIEMEHTOB CHUCTEM aBTomMaTHueckoro perynuposanus (CAP) Bo
BPEMEHHOW U YaCTOTHBIX 00JIaCTSIX;

— MeToa npeobOpazoBanus Jlamnaca u moHsTHe nepenatoyHon Gyukmuu anemMeHToB CAP;

— TUIIOBBIE 3aKOHBI PErYIIMPOBAHUS U METO/IbI pacyeTa rnapameTpoB HacTpoek CAP;

— METO/Ibl pacyeTa OJIHOKOHTYPHBIX KacKaJHbIX U KOMOMHHpPOBaHHBIX CAP;

— CTPYKTYpbI CUCTEM YNPABJIEHUS TUIOBBIMH TEIJIO0OMEHHBIMU, MACCOOOMEHHBIMU U

Ymemo:

— MPOU3BOJUTH JIMHEAPU3AIMIO AHATUTHUYECKUMU U YHUCICHHBIMU METOJAMU HEJIMHEHHBIX
XTIT;

— MPOU3BOJUTH ANIIPOKCUMALIMIO KPUBBIX Pa3roHa U pacueT nepeaTouHbIX PYHKIHM 00beKTa
YIPABJICHUS;

— OCYIIECTBIIATH IpeoOpa3oBanue Jlamnaca;

— OCYIIECTBJIATh PacyeT BPEMEHHBIX M YACTOTHBIX XapaKTEPUCTUK AJIEMEHTApHbBIX 3BEHHEB
CAP u pa3nuuHbIX 3aKOHOB PErYIHPOBAHUS;
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— OCYIIECTBJIATh CHHTE3 W aHAJU3 OJHOKOHTYPHBIX, KacKaJHbIX M KOMOMHHpOBaHHBIX CY
XTII;
— pa3palaThIBaTh CUCTEMbI YIPABIEHUS TUIOBBIMU XUMUKO-TEXHOJIOTUYECKUMU

Braoemy:

— HaBbIKAMU CTpPYKTypHOro u mnapamerpuueckoro cunresa CY XTIl Bo BpemeHHOU u
4acTOTHOM 00JacTsIX;

— HaBbIKAMU pacueTa MepeAaTovyHbIX (YHKIUH OObEeKTa MO AKCHEPUMEHTAJIbHBIM JaHHBIM
(KpUBBIM pa3roHa);

— HaBbIKaMu ontuMuzanuu padotsl CY XTII;

— HaBbIKAMU NPOEKTUPOBAHUS CHCTEM YIPABJICHUS TUIOBBIMH XUMHUKO-TEXHOJOTHYECKUMU
IIPOLIECCAMM.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beenenune. llenmn u 3amaum xypca. KpaTkuii HCTOpHYECKH OYEpK CO3/IaHHUSI CHUCTEM
aBTOMAaTUYECKOTO PEryIMpOBaHUSI.

Mooyne 1. OcnogHble nouamus u onpedeieHus 6 001acCmu YAPAGIeHUs XUMUKO-
MEeXHON02UYECKUMU NPOYeccamul

OcHOBHbBIE TEPMUHBI U OIpeeiaeHHs. XUMUKO-TEXHOJIOIMUYeCKUi npoiiecc. Perynupyemas
NepeMeHHas. YIpaBisiollue U Bo3Myllaromue Bo3aelcTBus. Cucrema aBTOMAaTHYECKOTO
perynupoBanus (CAP). biok-cxema CAP.

Wepapxuueckas CTpyKTypa CHUCTEM YIOpPABJICHHUS XUMUYECKUMHU  IPEANPUATHIMU.
Wepapxuueckas CTpyKTypa XUMHUYeCKUX mnpeanpustuii. CTpyKTypa  HHTErpUpPOBAHHBIX
aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABJICHUS] XUMUYECKUMH NpeAnpusTusiMu. OCHOBHBIE MOHSATHUS O
cucremax aBTomaruueckoro perynupoanust XTII. biok-cxema CY XTII.

Knaccudukanuss cucrem ynpasinenuss XTIl [lo Bumy MaTeMaTHYEeCKOTO OIMUCAHUS:
nuHeitnble U HenuHelHble CY XTII Ilo mpuHuMny peryinupoBaHusi: pa30MKHYThIE, 3aMKHYTHIE,
KOMOMHUpOBaHHbIE M ajanTuBHble. [lo (yHKIMOHATPHOMY HA3HAYEHUIO: CTAOMIM3UPYIOLIUE,
ciendmue U nporpammuele.  [lo  4Yuciny KOHTYpOB — ymnpaBieHHS: OJHOKOHTYpPHbIE U
MHOTOKOHTYpHble. [lo duwnciay ympaBisieMblX IEPEMEHHBIX U YIPABIAIOMIUX BO3ACHCTBHIA:
OJIHOCBSI3HbIE U1 MHOTOCBSI3HBIE.

KauecTtBo, ObICTpOAEHCTBHE M YCTOMYHMBOCTH CHUCTEM aBTOMATHUECKOTO PETYIMPOBAHUS
(CAP). OcHoBHbIE NTOKa3aTeNu YCTOMUNBOCTH, ObicTpoaeiicTBus 1 kauectBa CY XTI

Oranel ananu3a u cuHre3a CAP. [locnenoBatensHocTu 3tanoB cunte3a CY XTII: anamus
XTIl kak oObekTa ymnpaBiieHUs (BBISBJICHHE YIPABISEMbIX IE€PEMEHHBIX, YIPABISIOMIUX U
BO3MYILAIOLIUX BO3AeHcTBUI), cuHTe3 cTpYKTYpbl CY XTII u BbIOOp 3aK0HA peryinpoBaHusl.

Pacuer ontuManbHbIX TapaMeTPOB HACTPOEK PETYJISATOPOB U MPOBEIEHUE MMUTAIMOHHOTO
mozenupoBanus CAP. Boibop Texunueckux cpeacts peanuzauuu CAP u ee BHeIpeHue.

Mooyne 2. Jluneiinvie  cucmemvr  asmomamuyeckoeo — pecynupoganus.  OcHogGvl
MaAmemamuyecKko2o ONUCAHUsL

Cratuueckue | JUHAMUYECKUE XapaKTepucTuku dnemeHtoB CAP. Jluneiinple u
HEJIMHENHbIe cTratndeckue xapaktepuctuku XTI Meroabl JMHeapu3alMH: AHATUTHYECKAE U
yucieHHble. J{nHamuyeckue xapakrepuctuku diemeHToB CAP. Ilepexonnsle mpoliecchl B
TuHeHbIX cucreMax. Cucrembl, omMchbiBaeMble AU(PPepeHIuaNbHBIMU YpPaBHEHUSIMU IIEPBOTO,
BTOPOTO M 060JI€€ BRICOKHX MOPSIKOB.

Tunossie 3BeHbss CAP. BpemeHHble XapaKTepUCTUKH »JlIeMEHTapHbIX 3BeHbeB CAP.
Bpemennsie XapaKTEePUCTUKH YCUJIUTEINIBHOTO, UHTETPUPYIOILETO, UJICaJIbHOTO
T hepeHIHpYOIEero, MHEPIUOHHOTO 3BEHBEB MEPBOIO M BTOPOTO MOPSAIKOB U KOJEOATEIHHOIO
3BEHA.

[IpeobpazoBanue Jlammaca. Ilepemarounsie ¢GyHKIUM dneMeHTapHBIX 3BeHBEB CAP.
[IpuMeHeHHe ONEpalMOHHOTO HWCYMCIEHUS Ui pemeHus IuddepeHInaabHbIX YpaBHEHUMH.
[IpeoGpa3oBanue Jlammaca. OcHOBHBbIE CBOMCTBa opuruHanga. Pacuer mepenaToOuHbIX (QYHKIMMA
aneMeHTapHblX 3BeHbeB CAP: ycunurenbHOe 3BEHO, HWHTETPUPYIOIIEE 3BEHO, UACATBHOE
nudepeHurpyollee 38eH0, THEPLUOHHOE 3BEHO IEPBOT0 MOpsiIKa.
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YacToTHBIE XapaKTEPUCTUKH djeMeHTapHbIX 3BeHheB CAP. Mertox 9acTOTHBIX
XapaKTePUCTUK. AMIUIUTYIHO-4aCTOTHbIE M ()a304acCTOTHBIE XapaKTEPUCTUKU JIMHEWHBIX CHCTEM.
BemecTBeHHbIE M MHUMBIE YacTOTHBIE XapaKTEPUCTHUKU. Pacdyer YacTOTHBIX XapaKTepUCTHUK
3JIEMEHTAPHBIX 3BEHBEB: YCUIIUTEIILHOIO UHTETPUPYIOLIEro, MU depeHIUPYOIEro, HHEPLIUOHHOTO
3BEHBEB MIEPBOr0 ¥ BTOPOT'O NOPSAIKOB M 3BE€HA YUCTOTO 3aI1a3/IbIBAHMUSL.

TunoBble 3aKOHBI peryivpoBaHus. BpeMeHHbIE W YaCTOTHBIE XapaKTEPUCTHUKU 3aKOHOB
perynupoBanus. Bpemennble u yactotHbie xapakrepuctuku 11, W, [T, ITJI u IIM/I-3axoHOB
peryampoBaHusl.

Mooy 3. Ananuz pabomwi oonokonmypnou CAP

Ycroituuocts CAP. Kputepun ycroitunoctu. Ilepenatounsie ¢GyHKIMM Pa3OMKHYTON U
3aMKHYTOM onHOKoHTYypHOU CAP. IlpeoOpa3oBaHue CTPYKTypHbIX OJ0K-cxeM. CurHajibHbIE
rpadsl. AnreOpanueckre U 4aCTOTHbIE KPUTEPUU YCTOMUNMBOCTH JInHEHHBIX CAP.

Pacuer napamerpos HacTpoek CAP. IlpsmMble 1 KOCBEHHBIE METOJIBI pacueTa MapaMeTpoB
Hactpoek CAP. Pacyer ontumanbHbIx mapameTpoB Hactpoek I[IM-perymsaropa ¢ mnomoiibio
YaCTOTHBIX XapaKTEPUCTUK.

Mooyne 4. Memoovr noeviuenus xauecmea pe2yiuposanus XUMUKO-MEXHON02UYEeCKUX
npoyeccos

Kackannble cucteMbl aBTOMaTHUeCKOro peryiaupoBaHusa. CTpyKTypHas cxeMa KacKaJHbIX
CAP. Pacuer nepenaTounbIx GyHKIUN SKBUBAJIIEHTHBIX OOBEKTOB PEryJIMPOBaHUS 111 OCHOBHOIO U
BCIIOMOTaTENbHBIX PETYIATOPOB.

KomOuaMpOoBaHHBIE CHCTEMBI aBTOMATHYECKOTO PETYIMPOBAHUS. YCIOBHE aOCOIIOTHOM
VHBApHAHTHOCTU PETYIMPYEMON IEPEMEHHON OTHOCUTEIBHO BO3MYIIAIOIIETO BO3ACHCTBHSL.

Pacuer mepenmarouyHoit (yHKIIMM YCTpOWCTBa BBOJA MO BO3MYIIAIOIIEMY BO3JEHCTBHUIO.
AnanTuBHBIE CUCTEMBI aBTOMaTHYecKoro perynupoBanus. Kinaccupukanusa anantuBueix CY XTI
Hcnonb3oBanue sTaioHHbIX Mozenel B anantuBHbiXx CY XTII.

Mooyne 5. Cucmemvl  asmomamuyeckozo — pe2yiupoanus  MunoGvlx  XuMUKO-
MexXHON02UYECKUX NPOYECCo8

CAP TtemnooOMeHHBIX mpoueccoB. CTpyKTypbl M OJIOK-CXEMbl  OJHOKOHTYPHBIX,
KOMOMHUPOBAHHBIX, KACKaJAHBIX U MHOTOCBA3HBIX CAP TenaooOMeHHBIX MPOLIECCOB.

CAP maccoobmenHbix mnpoiieccoB. CTpyKTyppl M OJOK-CXE€Mbl  OJIHOKOHTYPHBIX,
KOMOMHUPOBAHHBIX, KACKaJAHBIX U MHOTOCBA3HBIX CAP MaccooOMEHHBIX ITPOLIECCOB.

CAP  peaktopHbpix mporeccoB. CTpykTypbl U OJOK-CXE€Mbl  OJHOKOHTYPHBIX,
KOMOMHUPOBAHHBIX, KACKaJHBIX U MHOTOCBA3HBIX CAP peakTopHbIX IpolieccoB

4. O0beM yueOHOMH TUCHMILTHHBI

. B 3auerHbIx B akanem.
Bunel yue6HOM pabOThI
eIMHUIIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 4 144
KonTaktHas padora (KP): 1,33 48
Jlexuuu (Jlek) 0,89 32
JlaboparopHble paboThI 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Jlpyrue Buipl cCaMOCTOSATENbHON pabOThI 1,67 60
Buja KOHTpOJIsA: IK3aMeH 1,0 36
Bitb! yueHoi paboTs! B 3aueTHBIX B actponom.
eIMHUIIAX Jacax
OO01asi TPy10€eMKOCTh AUCIHUIIMHBI 110 Y4€0HOMY ILUIaHY 4 108
KonrTakTHas padora (KP): 1,33 36
Jlexuuu (JIek) 0,89 24
JlabopatopHbie paboThI 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Jlpyrue BUJibl CaMOCTOSTEIbHON pabOThI 1,67 45
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Buja KOHTpOJISA: IK3aMeH ‘ 1,0 ‘ 27 ‘

AHHOTaNUA padoyeil MPOrpaMmMbl IHCUUIIIIMHBI
«OcHoBbI Teopuu ynpasJenus» (b1.B./[1B.4.2)

1 Hear ucuumauHbl — chOpMUPOBATH Yy OOydaromMXCs MOHATUS 00 oO0mux
METO/I0JIOTMYECKUX OCHOBAaX M MPHUHIMIIAX MOCTPOEHUS CHCTEM aBTOMATHYECKOTO YIIpPaBJICHMS,
00y4YHTh METOJaM MX pacuera, pacKphITh 00IIHMe WH()OPMAITMOHHBIE U KHOCPHETUYECKHUE ACTICKTHI
yIpaBieHUs] TEXHUYECKUMHU CUCTEMaMHU.

2 B pe3yabTare M3yuyeHus JMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIKEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— CHOCOOHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCUUIUIMH B
npo(ecCHOHAIIbHON  JEeSATENIbHOCTH, NPUMEHSTh METOJAbl MaTEeMaTHMYeCcKOro aHajuu3za |
MO/ISTUPOBAHUS, TEOPETHUECKOTO M dKCIIEpUMeHTaIbHOTO rcciienoBanust OIIK-2;

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJOTMH pa3palOTKU OOBEKTOB MpOQecCHOHANbHON
NeSITeIbHOCTH B 00JacTsIX: yIpaBJIE€HUE TEXHOJOTMYECKUMH IPOLeccaMH, MEXaHUKa, XUMHUYECKas
IIPOMBIIIJIEHHOCTh, CENIbCKOE XO3SMCTBO, TEKCTHIIbHAS U JIETKas MPOMBIIIJIEHHOCTh, HEQTera3opas
OTpacib, a TaKXKe MNPEANPUATHS PA3IUYHOrO MPO(UIISL M BCE BUIBI ACSITEIBHOCTH B YCIOBHSIX
SKOHOMMKH HHpopMarmonHoro obmectsa (I1K-17).

3nams:

— pOJib M 3HAUYE€HUE AaBTOMATUYECKOTO YIPABICHUS M PETYIUPOBAHUS [UIsl IMOBBIILICHUS
MIPOU3BOJIUTENBHOCTH TPyAa, HAASKHOCTH M YIYULIEHHS SKCIUTyaTallUOHHBIX XapaKTePUCTHUK
Pa3JINYHBIX YCTPOWCTB;

— LM U 3a/1a44 MIOCTPOEHUSI CUCTEM aBTOMAaTHYECKOTO YIPaBJICHUS;

— CTPYKTYpPY U OCHOBHbIE KOMIIOHEHTBI TUIIOBOW CHUCTEMbl aBTOMATUYECKOTO PEryIUpPOBAHUS
(CAP);

— KjaccuuKaluo 1 006J1acTH NpUMEHEeHHs pa3indHbiX BUoB CAP;

— MareMaTH4ecKHe ONUCaHus JUIsl JAMHAMMYECKHUX 3BEHbEB CHUCTEM YIIPaBJIECHUS, HX
[IEPEXO/IHbIE, YACTOTHBIE XapaKTEPUCTUKH U TapaMETPhI;

— [paBuWJIa COCTABIICHHUS U JInHeapu3auuu nuddepennmanbubix ypasHeHuit CAP;

— MeTojbl aHam3a U cuate3a CAP;

— TUIIOBBIE 3aKOHBI PETYIHPOBAHUS;

— KpUTEPHUU U METOJIbl OLICHKU YCTOMUMBOCTH JTMHEHHBIX CAP;

— (opmbl pencTaBiaeHus MoJeNel O0BEKTOB U CUCTEM YIIPABIICHUS.

Ymemo:

— COCTaBJISITb CTPYKTYpPHBIE CXEMbl M MaTEMaTHYECKOE OINHCAHHWE JIMHEHHBIX CHCTEM
aBTOMAaTUYECKOTO YIIPABIICHUS;

— OCYIIECTBJIAT ~MMWTALIMOHHOE MOJEIUPOBAHHME M  BBIOOpP MapaMETpOB  CHUCTEM
aBTOMAaTHYECKOTO YIPABJIEHUS C TOMOIIbIO CHEIMATIN3NPOBAHHBIX TPOrPAMMHBIX [TAKETOB;

— MPOEKTHUPOBaTh CHCTEMbl ABTOMATUYECKOI'O YIPABICHUS C HCIOJIB30BAHHEM THUIIOBBIX
YCTPOWCTB;

— OIpeleNsITb NEepeXOJHble, aMIUIUTYAHO-(a30Bble, AaMIUIUTYJHO-4aCTOTHbIE U  (azo-
YaCTOTHBIE XapaKTEPUCTUKHU CUCTEM YIIPaBJICHMUS,

— OIpeleNsITh MapaMeTpbl KayecTBa PeryIupOBaHusl, KaK aHAJUTHYECKH, TaK U pacyeTaMH C
HCI0JIb30BAHNUEM CHEIHATN3UPOBAHHBIX POTPAMMHBIX.

Braoemy:

— PSAAOM KIIACCHYECKHX U COBPEMEHHBIX METOJIOB aHajIM3a U CUHTE3a CUCTEM YIIPaBJICHUS U
MIOCTPOECHMSI ONTUMAJIbHBIX IIPOLIECCOB YIPABIEHUS B 3aJJaHHBIX YCIOBUAX (PYHKIIMOHUPOBAHUS;

— cBeAeHUsIMU 00 opraHuzanuu paspabotku u npuMmenenuss CAP, o mpobOiemax co3maHus
IU(POBBIX CUCTEM YIIpaBJeHUs, 00 0OIMMX MPUHIUIIAX CUCTEMHOU OpPraHu3aIliu;
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— MPOrpaMMHBIMH CpPEJICTBAMHU MOJICIMPOBAHUS M pacyera CUCTEM aBTOMATHUYECKOTO
yIpaBiIeHUS.

3 Kparkoe coaepxxanue TUCUMIIIMHBI

Beenenmne. JlucummmHa «OCHOBBI TEOpUM  YIPABJICHUS» IO3BOJISIET  IMOJIYYUTh
HEO0OXOIUMBbIII O00BEM OCHOBHBIX NPEJCTABICHHUM, TEOPETUUYECKUX 3HAHMM U MPaKTUYECKUX
HABBIKOB B 00JIACTHM TEOPHUU YIpaBieHMs (PEryJIMpOBaHMs) IJI PELICHHUs] MPAKTUYECKUX 3a7ad
aHaJii3a, CHUHTE3a, MOJICJIMPOBAHUS CHUCTEM aBTOMATHYECKOIO YIPABICHUS, MO3BOJSIOLUIUX
BBIITYCKHUKY YCIEIIHO IPOBOJAUTH OPUEHTUPOBAHHBIE HA IMPOU3BOJICTBO pa3pabOTKU U Hay4yHbIE
HCCIIEIOBAaHUsl, HANpaBJICHHbIE HA Pa3BUTHE U MPUMEHEHHE HMH(DOPMALMOHHBIX TEXHOJIOTUH IpU
pEILIeHNH 3314 YIpaBJIeHUSI.

Mooy 1. Beeoenue 6 meopuio ynpasierus

OcHOBHBIE ONIpEAETICHUS U KIACCUYECKUE TPUHIUIIBI YIIPABICHHUS.

OcHoBHbI€ IOHATHS Teopuu ynpasiieHus. [Ipouecce! ynpasiaenus u perynupoBanus. O0uiue
INPUHIMIBI CUCTEMHON oOpraHu3auuu. XapakTepUCTUKH 0O0bekTa ympasieHus. [lpuHuun
pa3oMKHyTOro yrpasieHus. [IpuHuun ynpasieHus no oTkiIoHeHUo. [IpuHIun peryampoBaHus mo
BO3MYILEHUIO. OKCTpEeMalbHbIH W ONTUMAaJbHBIA NPUHIUIBI yIpaBieHus. lcronb3oBaHue
MUKPONPOIIECCOPHON TEXHUKH B cUcTeMax ympasieHus. [lpunuun aganranuu. [Ipumepsl paboTsl
CUCTEM, ITOCTPOCHHBIX Ha OCHOBE PA3JIMYHBIX PUHIUIIOB YIIPABICHUS.

Knaccugukanus u coctaB CUCTEM aBTOMaTHYECKOI'O PETYIUPOBAaHMSL.

[TonsitTue oOBEKTa pEryaupoBaHUS U aBTOMATHUYECKOro perynsropa. OmnpeneneHue U
ocHoBHbIe coctaBisitomue CAP. Knaccudukamus CAP no xapakrepHbiM npuszHakam. CHcTeMbl
aBTOMaTHyecKoi crabunuzanuu. OTKIOHEHUE peryaupyeMoi BeauunHbl. CUCTEMBI IPOTrPaMMHOIO
perynupoBanusi. Cnepsiiue cucrteMbl. Perynsaropel OpsMoOro JIeHCTBUS M CHCTEMbI IPSMOTO
perynupoBaHus. Perymarop HempsMoro peryaupoBaHus. DJIeMEHTHBIM coctaB TumoBoi CAP.
CtpykrypHas u (pyHKIHOHaNIbHBIE cXxeMbl TUIIOBOW CAP. MHBapraHTHOCTh W YYBCTBHTEIBHOCTH
CUCTEM YIpaBJICHUS.

Mooy 2. Ochosubie npunyunst nocmpoenusi CAP

MaremaTtuueckoe ONnrucaHue JIMHEHHBIX CUCTEM aBTOMAaTHUYECKOIO PETyIUPOBAHHUSL.

Maremaruueckue MoJienu OOBEKTOB U CUCTEM yripaBieHus. [loHATHE 3BeHAa U ypaBHEHHS
3BeHa. C(Cxemaruueckoe u3oOpakeHue 3BeHa. Ilpocreiimas cucrema «OOBEKT-PEryISTOPH.
Metonuka coctaBienust auddepennuanbubix ypaBHeHud CAP. VpaBuenue aunamuxu CAP.
[IpoGnema nuneapuzauuu. YpasHenue cratuku CAP. Oneparopnas 3amnuchk nuddepeHimaibHbIX
ypaBHenuid. [IpeoOpazoBanme Jlamnaca. Ilepematounas (ynkums. YacToTHBIE XapaKTEpHUCTUKH
aneMeHTOB U cucreM. Cunre3 nuHeilHbix CAP MeronoMm jnorapu@Muueckux YacTOTHBIX
XapaKTEPUCTHK.

Tunosslie 3BeHbst CAP.

Ompenenenuss TumnoBbiXx 3BeHbeB CAP. Amnepuoanueckoe (MHEPIHMOHHOE) 3BEHO.
Huddepenuupyromee 3BeHo neporo mnopsaka. KosebartenmpHoe 3BeHO. uddepenuupyromee
3BE€HO BTOPOro mopsiaka. YcunurenbHoe 3BeHo. [loctpoenue nuddepeHuranbHbIX YpaBHEHHUH
tunoBeIX 3BeHbeB CAP. Ilepenarounbie GyHKINN U YaCTOTHBIE XapaKTEPUCTUKU TUIIOBBIX 3BEHHEB
CAP.

Mooynv 3. Ycemotiuusocms u kauwecmeo ynpasienus

[IpoGnema ycTOMYMBOCTH JIMHEWHBIX CUCTEM aBTOMATUYECKOTO PETYIUPOBAHMUSL.

Omnpenenenue ycroitunBocTH JmHeHOU CAP. Bo3myiennoe nemwxkenue cuctemsl. [lonstue
YCTOMYMBOCTH MO  JIAMyHOBY.  ACHMNTOTHYECKM  yCTOWYMBOE  JIBHOKEHHUE  CHCTEMBIL.
ACUMIOTOTHYECKU yCTOMYMBAs B LIEJIOM cucTema. Teopemsl JIssmyHoBa 00 yCTOHYMBOCTU JTUHEMHBIX
CHUCTEM YIPABJICHHUS MO TepBOoMYy mNpuOmmkeHuto. OOmMe ycIoBHS YCTOWYMBOCTH JIMHEHHOM
cucteMbl. ['panHunel ycroumBocTH cucTteMmbl. Kpurepuil ycroiuumBocty ['ypBuna. Kpurepuit
YCTOMYMBOCTH Muxaimosa.

I'padmueckoe npencrasinenue rogorpada. [punuun aprymenrta. Kpurepuii yctoitunBoctu
HaiikBucra. [lonstue o 3anace ycTOWYMBOCTU. YTIpaBisieMOCTh U Habmonaemocts CAP.

KauecTBo npoiieccoB ynpaBieHHUs U METO/IbI €70 OLICHKH.
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[lonsitTne o xadectBe Impouecca ynpasieHus. Ouenka TtoyHocTd padotel CAP B
YCTAHOBUBILIEMCSI PEKUME TIPU PA3JIMYHBIX BUIAX BO3JICUCTBUM Ha cucTtemy. [IoHATHS cTaTHYecKoi
1 ckopocTHoM omuOok. [Tonsitne nobporHocTr cuctemsl. [lonoca npomyckanust cucteMbl. MeToapl
noBbiieHUsT ToUHOCTH CAP. OCHOBHBIE OIIEGHKH Ka4yecTBa IEPEXOJHOIr0 Tpoliecca. YCIoBHUE
MHBAPUAHTHOCTH IO YIPABJISIOMIEMY U BO3MYILIAIOUIEMY BO3JeHCTBUsIM. YacTOTHbIE U KOPHEBBIE
METO/bl OLEHKM KadecTBa IepexojHoro rmpouecca. CreneHb YCTOMYHMBOCTH  CHCTEMBI.
HNuterpanbubie onieHkn kadecTBa. OO0OIEHHBIN HHTETPAIbHBIA KPUTEPUN KauecTBa.

Koppekuus TuHeHHbIX CHCTEM aBTOMaTUYECKOTO PEryIupOBaHUsI.

[locTanoBka 3amauu koppekuuu. HasHaueHue koppektupyroumux ycTpoicTB. CBoiicTBa
KOPPEKTUPYIOIUX o00paTHBIX cBsizel. [locienoBarenbHble KOPPEKTHPYIOLIUME YCTPOMCTBA, HX
Kjaccupukanuss ¥ BUIbl HonAKIoYeHHs. [lapayuienbHble  KOppEKTHUPYIOIIME  yCTpOMcTBa
(momosiHUTENIbHBIE MECTHble oOpaTHble CBsi3M). KoppekTupyromue yCTpoHCTBa IO BHEUIHEMY
BO3JICHCTBUIO, UX Kiaccuukanus. M HBapHaHTHOCTh CHCTEMbl MO BHEIIHEMY BO3ZCHCTBHIO.
Koppekrupyromue ycrpoiicTBa Ha OCHOBE HEEAMHMYHOM TIJIaBHOM oOpaTHOW cBsa3u. CuHTe3
KOPPEKTHUPYIOIIMUX YCTPOUCTB. TexHu4ecKas peanu3annsi KOppEeKTUPYIOIINX YCTPOUCTB.

Mooy 4. [{luckpemHulii u HeluHetiHble CUCMEMbL ABMOMAMUYECKO20 PecyIUPOBaAHUs

JIMCKpEeTHbIE CUCTEMBI ABTOMAaTUYECKOIO PETYIUPOBAHHUS.

CrpykTypHas 1 QyHKUHOHAIbHASI CXEMbI CUCTEM JAUCKPETHOTO perynupoBanus. [lonstue o
KBaHTOBAHWM CUTHAJIOB BO BPEMEHM M IO YpOBHIO. Tumbl IUCKpeTHBIX cucreM. MmmnynbcHbie
CUCTEMBbI U IMPUHIUIBI X paboThl. Bunel Mogymnsauuu.

[udpossle cuctemMbl U UX oOWIas CTPyKTypa. MaremMaTHdeckoe ONHMCaHHe LHU(PPOBBIX
cucteM. Mukpomnporeccopubie ycrporictBa B CAP. Ilporpammuasi peanuzamus ajaropuTMOB
yrpaBiieHus! B LU(POBBIX CUCTEMAX.

Henuneiinble cucTeMbl aBTOMAaTHYECKOTO PETYJIMPOBAHUSL.

Henuuelinple cucTeMbl MW METOOBI WX aHaiau3a. Buasl HenudelHocted. das3oBbie
MIpEJICTaBICHHUs] IPOLECCOB peryiaupoBanusa. dazoBoe MNPOCTPaHCTBO U (a3oBasi IJIOCKOCTb.
[Toctpoenne  da3oBoit  TpaekTopuu. MeTos TapMOHMYECKOW  peanu3aiuu. YpaBHEHUE
rapMOHUYECKH JIMHEAPU30BaHHON CHCTeMbl. Bpluncienne kKod3(hUIHEHTOB TapMOHUYECKOMN
peannzauuu. OrmnpeneneHre MapaMeTpoB aBTOKOJEOAHWW MpPH  HCIOJIb30BAHUM KPUTEPHUEB
MuxaitnoBa, HaitkBucra, I'ypuna. Koppekunst HelTMHEWHBIX CUCTEM.

NupopmanioHHbIe aCIIEKTHI MPOLIECCa aBTOMATUYECKOTO PErYJINPOBaHUS.

Obmee wuH(pOpMAIMOHHOE MPEICTABIEHUE CHUCTEMBbI YyrpaBieHus. MHpopmanuonHbie
CTPYKTYpbl CHUCTEMBbl ynpasieHus. [Ipu3Haku M OPUHLMIBI Pa3BUTUS OOBEKTOB YIPABIICHUS.
NudopmanronHslii MeTaboiamu3M mnpoiiecca ynpaniaeHus. [loHATHS BHYTpeHHEH, oToOpaXkaroueil u
yhpasisitolell “HpopManuu o mnpoiecce yrpasiaeHus. WHbopMalnoHHbIE CTPYKTYpbl CHCTEM
ynpasieHus. Cxema Impolecca ymnpasjieHuss B HH(GOPMalMOHHOM acriekre. Pa3Butue cucrem
yIOpaBieHUs B BUJE WHIUMBUIYaIbHOTO M TPYNIOBOIO MPUCIOCOONEHUS K H3MEHEHHSIM.
WuTtennexryanusauus cucreM ynpasiieHus. OOImMe CBEAEHHS O TOMEOCTaTHUYECKOM IPHUHIIMIIE
YIpaBJICHUS.

4 O0beM yueOHOH TMCHUITHHBI

. B 3auerHbIx B akanem.
Bunel yue6HOM paboThI
eIMHUIIAX qacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY IUIAHY 4 144
KonTakTHas padora (KP): 1,33 48
Jlexuuu (Jlek) 0,89 32
Jlaboparopabie paboOThI 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Jlpyrue BuUibl caMOCTOSATENbHON pabOThI 1,67 60
Buja KOHTpOJISA: IK3aMeH 1,0 36
Bitb! yueHoM paboTh! B 3agetnpix | B actpoHOM.
eIMHUIIAX qacax
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OO0uiasi TPy10€eMKOCTb AUCHUIJIMHBI 110 Y4eO0HOMY TUIAHY 4 108
KonTaktHas padora (KP): 1,33 36
Jlexuuu (Jlek) 0,89 24
JlaboparopHbie paboThI 0,44 12
CamocrositesbHast padora (CP): 1,67 45
Jlpyrue Buipl caMOCTOSTENbHON pabOThI 1,67 45
Buja KOHTpOJISA: IK3aMeH 1,0 27

AHHoOTalus padoueil MporpaMMbl JUCIUIIINHBI
«Metoabl kubepuerukn» (b1.B./1B.5.1)

1 Heab AMCUMIUIMHBI — OCBOCHHE CTYACHTAMH  OCHOBHBIX NPHHIIMIIOB M METOJIOB
ONTHUMU3AINN XUMHUKO-TEXHOJIOTHYECKUX IPOIECCOB W CHUCTEM, PA3JIUYHBIX BHUIOB KPUTEPHUEB
ONTUMAIBHOCTH, KJIACCU(PHUKAIIUKA TMPOILECCOB XMMHUYECKON TEXHOJIOTHHU, YAOOHOW I PEIICHUS
3a/1a4 ONTUMU3AINH, TUIIOBBIX 3371a4 ONTUMU3AIUN XUMUYECKUX TIPOU3BOJICTB.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JAOJIFKEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTHIO HCMOJb30BaTh OCHOBHBIE 3aKOHBbl €CTECTBEHHOHAYYHBIX IUCIHUIUIMH B
npodeCCHOHANBHON  JEATEIbHOCTH, TMPUMEHITh METOJbI MaTeMaTHYEeCKOTO aHaiu3a |
MOJENMPOBAHUS, TEOPETUUECKOTO U dKCcIIepuMeHTanbHOro uccinenosanus (OI1K-2);

— CIOCOOHOCTh HCII0JIb30BaTh MaTeMaTH4YeCKHe METOJbl 00pabOTKH, aHanM3a M CHHTE3a
pe3ynbTaToB podeccruonanbHbIX uccienoBannii ([1K-25).

3nams:

— OCHOBHBIC TPUHIUIIBI M METOJbI ONTHMH3ALIUNA XUMHUKO-TEXHOJOTHUUECKHX IPOIECCOB H
CHUCTEM;

— pa3JIMYHBbIE BUIBI KPUTEPUEB ONITUMAIILHOCTH;

Ymemo:

— BBIOpaTh COOTBETCTBYIOIIMM METOJI ONTHUMHU3AIMKA TPH PEUICHWH KOHKPETHOW 3aaavd, B
OCHOBHOM, MPY ONTUMHU3AINH XUMUUECKHX PEAKTOPOB;

— BBIOpaTh COOTBETCTBYIOIIYIO CTPATETHIO MPHU SKCIIEPUMEHTAIBHOM IMOMCKE ONTHUMAIBHBIX
YCJIOBHI MIPOLIECCA;

Braoemy:

— MPAaKTUYECKUMU HABBIKAMH ONTUMM3AIUN CIIOKHBIX XUMHKO-TEXHOJOTUYECKUX MPOIIECCOB
U CUCTEM.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beenenue. OcHoBHble TOHATHS W omnpenencHus. I[lokazatenmn >PQPEeKTUBHOCTH XUMHKO-
TEXHOJIOTUYECKHX ITPOLIECCOB.

Mooynv 1. Dxcmpemymbl enaokux GyHKYuti 0OHOU U HeCKOIbKUX NePeMEeHHbIX

1.1. OcHOBHbIE TOHATHS. YCJIOBHBIM 3KCTpeMyM. besyciaoBHbIi skcTpemyM. ['nobGanbHBIM
skcTpemyM. JlokaneHbld 3KcTpemyMm. Teopema Beiepmrpacca. IlocTaHoBKa 3agauM BBITYKIIOTO
nporpammupoBanus. Matpuua ['ecce. Kputepuit CunbBectpa.

1.2. besycnoBHbIi skcTpeMyM. HeoOxoaumpie W TOCTATOYHBIE YCIOBUS CYIIECTBOBAHUSA
AKCTpPEMYMa MEPBOrO U BTOPOTO MOPSAKOB.

1.3. ®ynknus Jlarpanxka. Meros HeonpeaesieHHbIX MHOXUTeNel Jlarpamka. HeoOxonumeie
U JIOCTaTOYHBIE YCIOBUSL yCIOBHOro »skcrpemyma. [lonstue mnepBoro auddepeHunana
orpannuyeHuit. Bropoi muddepennuan knaccuueckon Qynkuuu Jlarpamxka.

Mooyns 2. Dnemenmul 8apuayuOHHO20 UCHUCTICHUS

2.1. ®ynknuonan. Croictea Gpynkmuonana. OcHOBHbBIE TOHATHS. VcTOpUst BOSHUKHOBEHHS.

2.2. [IpocTeiimasi 3aaya BapUAIIMOHHOTO WCYHUCICHHs. YpaBHeHue Oitnepa. [Ipocteitmme

Cllydau UHTETpUPYEMOCTH ypaBHEHUs Diliepa.

Mooyns 3. Hucnennvie memoowvl noucka 06€3ycio8H020 IKCMpemyma

3.1. IIpuHIIMT TOCTPOEHUE YHCICHHBIX METOIOB MTOUCKA O0€3YCIIOBHOTO IKCTPEMYMa.
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3.2. Metonpl HyneBoro mopsiaka. Mertoa 3osotoro ceudeHus. [loHATHEe YHUMOIAIBHOU
¢byskun. Meroa nomanbix. Ycnosue Jlunmmuua.

3.3. MeToap! iepBoTO Mopsiaka. MeToa KacaTesIbHBIX. MeTo 1 KpyTOTO BOCXOXKACHH. MeTo
3¢ dexT oBparos.

3.4. Metoap! BTOporo nopsiaka. Meton Herotona. Metoa Herotona-Padcona.

4 O0beM yueOHOM TMCHUITHHBI

O6bem
Bunel yue6HOM paboOThI B 3aueTHbIX eqununax | B akagem.
gacax
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4€0HOMY IJIAHY 3,0 108
Konraktnas patora (KP): 48/36 48
Jlexmm (JIek) 16/36 16
[Tpaktueckue 3anstus (113) 32/36 32
CamocrositesbHas padora (CP): 60/36 60
Bua konTpoas - 3auer
O6bem
Bunpr yue6HO# paboThI B 3auerHbIx B actponom.
SIMHUTIAX qacax
OO0uasi Tpy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY 3,0 81
IUIAHY
Kounraktnas patora (KP): 48/36 36
Jlexmmm (JIek) 16/36 12
[TpakTnueckue 3anstus (113) 32/36 24
CamocrositesbHas padora (CP): 60/36 30
Bua koHTpOJIs - 3auer

AHHoOTanus padoueid MporpaMMbl JUCIUILINHBI
«Kuneruueckue meroast MonTte-KapJio nJist pacuera XMMHKO-TeXHOJIOTHYECKUX CHCTEM
(b1.B./IB.5.2)

1 eab AUCHMIVIMHBI — U3YYUTh CTOXACTUYECKME MUKPOCKOIMYECKHE MOJENU
IeTEPOreHHbIX KAaTaJIUTHUYECKUX peaklui, Hu3y4uTh anroputMbl MonTe-Kapno, HayuuThcs
MPUMEHSTH 3TU AITOPUTMBI, CO37aBaTh MPOrpaMMBbl M IPOBOAUTH HCCIEA0BAHNS, aHATU3UPOBATh U
COIOCTABJIATH MOJTY4YEHHbIE PE3YJIbTATHI.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JAOJIFKEH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— CIIOCOOHOCTHIO HCMOJIb30BaTh OCHOBHBIE 3aKOHBbl €CTECTBEHHOHAYYHBIX JUCLMIUIMH B
npo(ecCHOHAIIbHON  IEATENIbHOCTH, HIPUMEHSTh METOJAbl MaTEeMaTHMYecKOro aHajuu3a |
MOJENUPOBAHUS, TEOPETUUECKOTO U dKCcIIepuMeHTanbHOro uccinenosanus (OI1K-2);

— CIIOCOOHOCTH HCII0JIb30BaTh MaT€MaTHYEeCKHE METOJbl 00pabOTKH, aHajau3a U CHUHTE3a
pe3ynbTaToB npodeccuoHanbHbIX uccaenoanuit (I1K-25).

3nams:

— KJaccU(pUKaLMI0 MaTeMaTHYEeCKUX MOJIENe TIeTepOTeHHbIX KaTAIUTUYECKUX pPeaKIuil
Pa3HOTr0 MIPOCTPAHCTBEHHOTO pa3pelieHHsl OT MHKpPO- /10 MaKpPOYpPOBHS, B3aMMOCBSI3b MEXIY
MOJEJSIMU Pa3HOTO YPOBHS, YCIIOBUS IPUMEHUMOCTH M BO3MOYKHOCTU KaXKA0M U3 HUX;

— QJITOPUTMbI CTOXAaCTUYECKOIO0 MOJEIMPOBAHHUS PEAKIMOHHBIX CHCTEM Ha MHUKpPOYPOBHE:
KuHeTnyeckue metoisl Monte-Kapio, meroa Metponosuca, ruOpuiHble alrOpUTMBL;

— TeHepaTopbl CIyJallHbIX YUCEII,;

— OCHOBHOE€ KMHETUYECKOE ypaBHEHHUE;

— 3HaTh METOAMKY IIOCTPOCHHUS PEIIETOUHBIX MOJIENIEH;
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— 3HaTh METOJMKY TECTHPOBAHHS MPABWILHOCTH PaOOTHI MPOTPAMM, PACCUMTHIBAIOIIMX I10
Meroy Monte-Kapio.

Ymemo:

— CTPOUTH MOJIEIb MHOTOKOMIIOHEHTHOTO  PEIIETOYHOr0 rasza /s TIeTepOreHHON
KaTaJIUTHYECKON peakluu: MOJEIb MOBEPXHOCTH, MOJENb B3aUMOJIEHCTBUI B a/ICOPOLIMOHHOM
clo€;

— PpacCUYUTHIBATh CKOPOCTH JIEMEHTAPHBIX PEAKIIUNA B PEIIETOYHON MOJICIIH;

— OMpeaeNsITh MOMEHT BBIXO/Ia CUCTEMBI U3 TEKYIIEr0 COCTOSHUS,

— BBIOMpATh U PEATU30BBIBATH AITOPUTMBI CTOXaCTUYECKOTO MOJICITUPOBAHUS;

Braoemy:

— METOJIaMHU MTOCTPOEHHUSI PEIIETOUYHBIX MOJIENIEH;

— aJIrOpUTMaMHU CTOXaCTHUYECKOT'O MOJIEIHPOBAHUSI.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beeoenue

Ienu u 3anaun kypca. Kiaccsl 3a1a4, perniaeMbix METOJaMH BBIYUCIUTEIbHON MaTEMaTHKU.
OcHOBHBIE TIOHATHS, OTIPEICIICHUS, TEPMUHOJIOTHL.

Mooyns 1. Mukpockonuyeckue cmoxacmuyeckue mMooenu XUMu4eckux npoyeccos

DUBHKO-XUMHYECKHE MOJICTTH XUMUYECKUX TIPOIIECCOB. PaccMOTpeHbl KHHETHYECKUE CXEMBbI
AJIEMEHTAPHBIX CTaAWi, MOJEIh MHOTOKOMIIOHEHTHOTO pEMmIETOYHOTO raza u e€ o00oOmieHue,
pa3iauyYHble CTPYKTYpbl KaTaJUTHYECKOW TIOBEPXHOCTM U KpHUCTaUla MeTajljla, OCHOBHOE
KMHETUYECKOE YpaBHEHUE.

Mooy 2. Hepapxuueckasn cucmema mamemamuyeckux mooee

Oo61mas KJ1accuukanms MaTeMaTUYECKUX Moieen XUMHYECKAX peakimit
IIPOCTPAHCTBEHHOT'O pa3pellieHHus OT MHUKpO- /10 MakpoypoBHs. OmNMCaHbl CTOXacTUYECKUE U
JNETEPMUHUCTUYECKHAE MOJIEIH, YKAa3aHbl YCIOBHS IPUMEHUMOCTH ¥ BO3MOKHOCTH KaXJA0W U3 HUX.

Mooynb 3. Aneopummvl cmoxacmuieckoeo MoOeiuposaHus

Knaccudukanus cToXaCTHYECKHUX aJTOPUTMOB MOJCIUPOBAHUS PEHIETOUYHBIX CHCTEM.
Meton Mertponosiuca M NpUMEpbl €r0  HUCHOJIb30BAHMSI JUIsl  ONUcaHUus  (OPMUPOBAHUS
CBEPXCTPYKTYP B aJICOPOLIMOHHOM CJIOE.

Haunbonee momynsipHble BapuaHThl KHHETHYECKUX anroputMoB Monte-Kapmo. Omnmcanbl
CTaHIApTHBIE TMPOILEAYpPhl BBHIOOpAa OJHOTO d3JIEMEHTApHOTO CcoObITHS. CpaBHEHHE HUX
3¢hhexTUBHOCTH.

Mooynw 4. I'enepamopul cayuatinvix uucen

I'enepaToppl TNCEBAOCITYYaWHBIX YHUCEJN, SIBISIOIIMECS KIIOUYEBBIM 3JEMEHTOM JII00OTO
anroputMa MoHte-Kapno. PekomeHpanuu 1o MCHOJB30BAaHUIO COBPEMEHHBIX TI'€HEPATOPOB
TICEBIOCTYyYalHBIX YHCEN MPU CTOXACTUYECKOM MOJCIUPOBAHUHU CIIOKHBIX (PHU3UKO-XUMHUYECKUX
CHCTEM.

Mooy 5. I'ubpuonwiil aneopumm 051 KUHEMuU4eCcKol MoOeiu peuémoyrHo2o 2a3a

rUOpUAHbBIE  MHOTOMACIITAOHBIE ~ QJITOPUTMBI, KOTOpbIE  OOBEOUHSIOT  IMPOLELYPY
MozenupoBaHus MetogoM MoHte-Kapino mnpo-neccoB Ha aroMapHOM YpPOBHE M KJIACCHUECKHE
METOJIbI PEIICHUS] W KAYeCTBEHHO-TO aHallu3a CUCTEM OOBIKHOBEHHBIX IU(D(PEpEeHIINATBHBIX
ypaBHeHUH. JlaHO omu-caHWe THOPUAHOTO MHOTOMACIITA0OHOTO aNTOpUTMa ISl MPOU3BOJIBHOMN
KHHETHUYE-CKOM CXEMBbI PEaKIMK B paMKaxX MOJICIH PEMIETOYHOTO Ta3a Mpu OBICTPOI MOA-BIXKHOCTH
ancopOupoBaHHbIX YacTull. PaccMoTpeHa BO3MOXKHOCTh KAaueCTBEHHOIO aHalM3a pELIeHU,
MOJTYYEHHBIX C TTOMOIIBIO THOPUIHBIX METOIOB.

Mooynv 6. Ilpumepor ucnonvzosanus memooa Monme-Kapno 6 3adauax cemepo-eeHH020
kamanusa. Tepmooecopoyuonnwvie cnekmpwi (T/[C)

6.1. MaremaTiueckoe MoIETMPOBAaHUE TEPMOIECOPOIIMH a30Ta C TOBEPXHOCTH UPUAMSL.

PaccmarpuBaercss 3amaua O paclICIJIEHUM TEPMOCIEKTPOB a30Ta B IMPUCYTCTBUU
aTOMApHOTO KHCJIOpOJa Ha MOBepXHOCTH upuaus. C NOMOUIbIO MOJIEIUPOBAHUS H3Yy4darOTCs
BO3MOXHbBIE MEXaHU3MbI PACHICIIJICHUS! TEPMOCIEKTPOB a30Ta, OCHOBaHHbIE HA YUYETE€ BHEIPEHUS
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aTOMAapHOTO KHCJIOpoJa B JA€(PEKTbl HEOJHOPOJAHOM KaTaIUTUYECKOM MOBEPXHOCTH W/WIK
JaTepaibHbIX B3aUMOIEUCTBUSAX B aICOPOLIMOHHOM CJIOE.

6.2. TIC s KkBa3upaBHOBECHOTO aJCOPOIIMOHHOTO CIIOSI.

PaccmarpuBaercs rUOpUAHBIN aNropuUT™M JUIs MOIEJIUPOBAHUA IIPOLIECCOB
MOHOMOJIEKYJISIPHO M aCCOLIMAaTUBHOM  TEPMOJECOpOLMM MHpU  CHIBHBIX  JIaT€pPaJIbHBIX
B3aUMOJICHCTBUSAX MEXJIy aJCOpPOMPOBAHHBIMU YaCTULAMU B YCJIOBHMSIX KBa3UpPaBHOBECHS.
[Tokazano, yro ruOpuaHbIi anroput™ u npsmoit meroag KMK natoT oanHakoBble pe3yabTaThl, €CIIH
npu mozenupoBanuu 1o Merony KMK paccmarpuBaercs ouenb Obictpas nuddysus
a71copOMpPOBaHHbBIX YACTHIL 110 IOBEPXHOCTH, OJJHAKO PACUEThI 110 THOPUIHOMY AJITOPUTMY TPEOYIOT
3HAYUTEJIBHO MEHbILIE CYETHOTO BPEMEHH.

Mooyne 7. Mooenuposanue npocmpancmeeHHo-6peMeHHbIX CIMPYKMYP ¢ NOMOWbIO Memood
Monme-Kapno 6 3a0auax xumuueckou KUHemuKu

7.1. Konebanus u aBToBosiHbI B MoAenu STM peakuun oxkucienus CO.

OnuceiBatOTCSl TUIIBI  KOJeOaTENbHBIX IPOLIECCOB, KOTOPbIE MOTYT BO3HHMKAaThb B
MUKpPOCKOTIMYECKUX  CTOXaCTUYECKMX MOJENSIX: KHHETHYeCKHe KoseOaHusi, HaBeIEHHBIE
¢baykryanusmMu KojiebaHus B BO30yAUMOH cpeze, HaBeAEHHbIE (IyKTyalusiMu (pa3oBble MEPEXoIbl
OT OJTHOTO CTaI[MOHapa K JAPyroMy B 00jacTH OucTaOUIbHOCTU. PaccMaTpuBarOTCs CTallMOHAPHBIC
JMICCUNIATUBHBIE CTPYKTYpHBI, Oerymne (GpOHTHI, yeAUHEHHBIE OEryllihe UMITYJIbChl U JBYMEpHBIE
CIUPAJIbHBIE BOJIHBI.

7.2. Pemérounas monens Jlotku-BonbTeppa.

Onucansl pazHOOOpa3HbIe MPOCTPAHCTBEHHO-BPEMEHHBIE CTPYKTYpPbI, KOTOPbIE BO3HUKAIOT
B 3TOM cHUcTeMe: JIOKAJIbHbIE U IJ100alIbHbIE KOJeOaHUsI CKOPOCTH PEaKLUU, BOJIHBI MEPEKITIOYSHMS,
Oeryiue MMITYJIbChl, CIUpPaIbHble U KOHLIEHTPUUECKUE BOJIHBI, «CIHpaibHas TypOyJIE€HTHOCTb» U

TIpyTHe.
4 O0beM yueOHOM TMCIUUTTHHBI

. B 3ageTHBIX B akagem.
Bunel yue6HOM paboTh

SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 108
KonrTaktHas padora (KP): 1,3 48
Jlexmm (JIek) 0,4 16
[Tpaxtnueckue 3anstus (113) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CaMOoCTOsATEeTFHOE N3YUCHUE Pa3/IeTIOB 1,7 60

Buja koHTpoJs: 3auer

. B 3auernbix | B actponom.
Bunel yue6HOM paboThI

SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY IUIAHY 3 81
KonTaktHas padora (KP): 1,3 36
Jlexmm (JIex) 0,4 12
[Tpaxtnueckue 3anstus (113) 0,9 24
CamocrositesibHas padora (CP): 1,7 45
CaMocCTOsATEeTFHOE N3YUCHUE PA3ICTIOB 1,7 45

Buja KoHTpOJIA: 3a4eT

AHHOTaIuUA padoyei MporpaMmMspl JUCHUIJINHBI
«3amuTa uHTeVIeKTyaabHol coocTBennoctw» (b1.B.J1B.6.1)

1 legp TMCUMIIMHBI - YCBOCHUE CTYJCHTAMH OCHOBHBIX IMOJIOKEHUW W HOPM B 0OJacTH
MIPaBOBOM 3aIIUTHl MHTEUICKTYaIbHONW COOCTBEHHOCTH, B YACTHOCTHU MPOTPAMMHBIX MPOJIYKTOB, U
YMEHHE MPABWILHO TPUMEHSTH 3T MOJIOKEHUS IIPU PEUICHUHA KOHKPETHBIX 3a7a4 Ha MPAKTHKE.

2 B pe3yJibTaTe U3yUYeHUs JUCHUIIMHBI 00y4alOIIMiics 1Mo nmporpaMmMe 0akajaBpuara
JIOJI7KEH
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Obnadams CIENYyIOUUMA KOMIIETEHITUSIMU

— [OHMMaHWE CYIIHOCTH W 3HaueHuss uHopMauuu B PA3BUTUU  COBPEMEHHOIO
MH(OPMALIMOHHOTO  OOIIeCTBa, COOJIIOJIEHUE OCHOBHBIX TpeOoBaHMM K HMH(DOPMALIMOHHON
0€30MacHOCTH, B TOM UHMCIIE 3aluTa rocyaapctBeHHoil Taiinel (OI1K-4);

— CIIOCOOHOCTHIO y4YacTBOBaTh B paboTax MO JOBOJKE M OCBOCHHMIO HH(OPMAIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U dKCIUTyaTanuu uHpopmarmonueix cucrem (I1K-15);

— CIOCOOHOCTh MPOBOJUTH MOJATOTOBKY JIOKYMEHTAllMM 10 MEHEKMEHTY KadecTBa
nHpopmannoHHbIx TexHoaoruit (11K-16).

3nams:

— OCHOBHBbIE TIOHATHSA U TEPMUHBI B 00JIACTH 3aILUThl HHTEIIEKTYaJIbHON COOCTBEHHOCTH;

— OCHOBHbIE monoxeHusa ['paxnmanckoro Konmekca P®, wgacte IV, paszmen VII «llpaBa nHa
pe3yNbTaThl UHTEUIEKTYaJIbHOM I€ATEIbHOCTU U CPEICTBA MHIUBUIYAIU3ALUI;

— IMpaBOBBIE COCOOBI 3aIIUTHI IPOTPAMMHON MTPOIYKIIHH;

— HOPMBI U ITpaBuJjia JUIsl FOCYAapCTBEHHOM peructpauuu nporpamm it 9BM u 6a3 naHHbIX

Ymemo:

— IM0JIb30BAaThCSl OCHOBHBIMH MOJIOKEHUSMU POCCUICKOTO MAaTEHTHOTO 3aKOHOATENbCTBA MPU
CO3JaHMM M HCIOJB30BAaHUU IMPOTrPAMMHOM MPOAYKIUH U JIPYIHMX OOBEKTOB HHTEIIEKTyalbHOU
COOCTBEHHOCTH;

— HCTOJIKOBBIBATh IIPaBa M0 OXpaHe UCKIIOUYUTEIBHOTO MpaBa Ha 0OBEKTHl HHTEIUIEKTYaIbHOU
cobctBeHHOCTH B P® 1 3a py0exoM B COOTBETCTBHU C OTCUYECTBEHHBIMH W MEXKIYHAPOIHBIMHU
[IPaBOBBIMU aKTaMU;

— IPUMEHATh OCHOBHBIE nosioxkeHus [paxnanckoro Koxekca PO, wacts 1V, paznen VII npu
roCyJapCTBEHHOM pPErucTpanuy IporpaMmMon NpoayKIv;

— OCYIIECTBJIATDH [MaTEHTHBIN MOUCK MPU MPOBEJCHUN MMaTEHTHBIX HUCCIIEI0BAHUN

Braoemy:

— HaBbIKAMHU COCTABJICHUS IOKYMEHTALUU, HEOOX0AUMOH 1JIsl TOCYAapCTBEHHOMN pEerucTpalnuu
00BEKTOB UHTEJVIEKTYaIbHOM COOCTBEHHOCTH;

— MeToAuKamMu HMH(GOPMALMOHHOTO IMOMCKAa MATEHTHOM JOKYMEHTAllUU B OTEYECTBEHHBIX U
3apyOeKHBIX 0a3axX TaHHBIX.

3 Kparkoe coaepxxanue THCUUILIMHBI

O6mas mpo6iema nHGOPMAITMOHHON OE30ITaCHOCTH.

Obecrnieuenre MHGOPMALMOHHONW 0€30MaCHOCTH B COBPEMEHHBIX ABTOMATH3UPOBAHHBIX
cucremax. KoMIUIEKCHBI NOAXOA K IOCTPOEHHIO CHCTEMBbI oOecnedeHus HHGOPMALUMOHHON
0€30I1aCHOCTH.

Henn wunbopmanuoHHOM  Oe3omacHocTH. Mepbl 1o 3amurte UHOpManuMd  OT
HEaBTOPU30BAHHOTO JIOCTYMA, pa3pyllieHUs, MOAU(PHUKALMU, PACKPBITUS U 3aJEpKEK B JOCTYIIE.
Mepsl 110 3amUTe MPOIECCOB CO3/IaHUs JAaHHBIX, UX BBOJA, 00paboTkM M BbIBojga. OOecrieueHme
J0CTyTa K UH(POpMAIUU UK €€ pacIpOCTPaHEHHUIO.

VYpoBHHU 3auThl HH(GOPMALIMU: TPEIOTBpaLleHHE, OOHAPYKEHHE, OTPaHUUEHUE,

BOCCTaHOBJICHUE.

[TonsiTHe MHTEIIEKTYyaabHOM coOcTBeHHOCTU. [IpenmMer, cucteMa U HICTOYHUKHU MaTEHTHOIO
npasa.

HaGop cpeactB 3amuTel MHGOPMALMOHHBIX W  MPOTPAMMHBIX IMPOAYKTOB  OT
HECaHKLMOHUPOBAHHOTO HCIIOJIb30BAHHUS.

[IpaBoBbie Qopmbl Oxpanbl. KocBeHHass oxpaHa HpOrpaMMHON MPOJIYKIMH B paMKax
MaTEHTHOIO MpaBa (IIaTEHT Ha M300peTeHue MO OOBbEKTaM «YCTPOWCTBO» M «CHOCOO»; MATEHT Ha
MIPOMBIIIJIEHHBI 00pa3el]; OXpaHa Ha3BaHUS MPOrPaMMbl CBUIETEIBLCTBOM HA TOBApHBIN 3HAK).
JloroBopHO€ IpaBO: aBTOPCKHI JOrOBOp Ha co3JaHHe (JOTrOBOp 3akasza); JOTOBOp O Iepenaye
UCKIIIOYUTENbHBIX U HEHUCKIIOYUTENbHBIX MpaB  (JIUIEH3US); JOroBOp 00 OTUYXICHUU
UCKJIIOYUTENBLHOTO MpaBa. KoMIuieke TEXHUYECKUX Mep, MO3BOJIAIOIIUX IPEIOTBPATUTH JOCTYI K
IporpaMMHOMY IpoaykTy. [IpaBoBas 3amura B pamkax I'pakianckoro kogexca P®.
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Metonuyeckue cpeacTa 3amuThl. [lpaBoBoe perynupoBaHue OTHOLIEHUI B cepe HayKu U
TeXHUKU B PD.

Hcnonp3oBanne  pe3yabTaTOB  HAYYHO-TEXHUYECKOW  ACSATEIBPHOCTM U OOBEKTOB
MHTEJUIEKTYyaJIbHOM coOcTBeHHOCTH. [IoHATHE MHTENIEKTya IbHBIX HIPOAYKTOB U MHTEIIEKTYaIbHOM
coOcTBeHHOCTH. [loHSTHE TPOMBIIITIEHHONW COOCTBEHHOCTH.

OcHOBHbIE NPUHLUIBI MATEHTHOrOo InpaBa. lIpeaMeT maTeHTHOro ImpaBa, I[aTEHTHBIE
npaBooTHomeHusa.  CyObeKThl ~ MATEHTHBIX  MPaBOOTHOMIEHWUH.  OOBEKTHI  MAaTEHTHBIX
npaBooTHoweHUl. OOBEKTHl MpaBa NpPOMbINUIEHHOW mpoaykuuu. CojaepkaHue NaTEHTHBIX
IIPAaBOOTHOILICHUN:

[ToHsiTHE U KPUTEPUU OXPAHOCIIOCOOHOCTH OOBEKTOB MHTEIUIEKTYaIbHOW COOCTBEHHOCTH.

[lonsiTHe W KpuTepuM MaTeHTOCHOCOOHOCTH H300peTeHus. Kpurepuil MNpoMbIITIEHHON
npuMmeHuMocTd. Kpurepuit HoBusnbl. Kpurepuii n3o0perarenbckoro ypoBHs

OpraamzanuonHoe oOecriedeHne WHPOpMAaMOHHON Oe3omacHocTH. [lopsmok BwImaun
OXPaHHBIX JOKYMEHTOB.

Cucrema nojauu 3asiBOK Ha BblJauy [1aTEHTOB.

[Topsinox mopaum 3asiBOK B MAaTEHTHOE BEJOMCTBO. JlaTa mojauyu 3asBKU U €€ MPaBOBOE
3HaueHue. Ciydyau HECOBIIAQJEHMs JaThl MOJA4M 3asBKM M JaThl npuopurera. CocTtaB 3asiBKHU.
HeoOxonuMblii MUHUMYM JTOKYMEHTOB 3asBKU. PopMaibHble TpeOoBaHMs K 3asBke. OmnucaHue
n3o0peTeHus, ¢GopMmysia M300peTeHUs, MPaBOBOE 3HAUYeHHWE omucanus U Gopmynsl. [IpaBoBbIe
aCMeKThl MPOBeIeHUs SKCIepTUu3bl. [Ipenocbuiku BBEACHUSI OTCPOUEHHOM 3KCIIEPTU3BI.

ConepxaHnue 1 00beM IpaB, OCHOBAHHBIX HA OXPAHHOM JIOKyMEHTE (TIaTeHTe).

[TonsiTHe uCHONB30BaHUS OOBEKTA MPOMBIIUIEHHON COOCTBEHHOCTH (M300peTeHus) u
[IpaBOBOE 3HaUEHHE (PaKTa UCMOoIb30BaHUs. OrpaHndYeHHsl IpaB NaTeHTOOOa1aTeNsl.

3amura npas nareHToobnangarens. Hapyienue uCKIoUUTENbHOTO Mpasa.

Mex1yHapoAHO€ COTPYAHUYECTBO B 00JIACTH OXPAaHbI IPOMBILIUIEHHON COOCTBEHHOCTH.

OcHOBHBIE MEXIyHApOIHbIE coTanieHus: B oomactu oxpansl OIIC

MexiyHapoAHbI€ JOTOBOPBI, UX IOpUANYECKas IPUPO/IaA.

[Tapukckast KOHBEHIIMS 110 OXpaHe MPOMBIIIIIEHHON COOCTBEHHOCTH.

O6mue nonoxkeHus: IlapmxKckoll KOHBEHLIMH, OTHOCSIIUECS K OXpaHE IPOMBIIIICHHON
COOCTBEHHOCTH.

OcHoBHbIe TOJOXKEHUs [lapmKCkoil KOHBEHIIMH, OTHOCSIIHECS K OXpaHe H300pEeTEHUH.
[TpuHIMT HE3aBUCUMOCTHU NIATEHTOB.

JloroBop o0 nmareHTHOMN koonepanud. [lonokeHne o MexXayHaApOIHOM 3aBKE U

MEXAYHApOJHOM MOMCKE, TOJI0KEHHE O MEKIYHAPOIHOM SKCIIEpTH3E.

Pernonanehbie cornamenus B obnactu oxpansl OIIC. EBpa3uiickas KOHBEHLUS.

PernonanpHble KOHBEHIIUU U COTJIAIIEHUS], PETUOHAJIbHBIE [TaTEHTHI.

Pernonanpubie koHBeHIMU Adpuku. AdpHUKaHCKas OpraHu3alys HHTEUIEKTYaJIbHON
cooctBennoctu (OAIIN), Opranmszainus NPOMBIIIJICHHON COOCTBEHHOCTH AHTJIOS3BIYHBIX CTpPaH
Adpuku (ECAPUIIO).

EBpasuiickas mnareHTHas KoHBeHIMs. IlomydyeHue mnpaBoBOM oOXpaHbl Ha OOBEKTHI
MIPOMBIIIJIEHHONW COOCTBEHHOCTH.

KommMmepueckast peanusaiusi 00beKTOB HHTEIUIEKTYaJIbHOM COOCTBEHHOCTH.

VYcnoBus KOMMEPUYECKOW peanu3alud OO0BEKTOB HMHTEIJICKTYAIBHOW COOCTBEHHOCTH,
JUIEH3UPOBaHNE

Tunel TUIIEH3UOHHBIX JOTOBOPOB

JloroBop o0 nepeycTynke rnpaB Ha MaTE€HT, BU/IbI IOTOBOPOB MEX1y CyObEeKTaMu

CrpykTypa U cojepKaHue JULEH3UOHHOTO COIAICHHUS.

[TaTeHTHBIE HCCIEAOBAHUS.

[TaTenTHsii nouck. Llenu, HarpaBieHusl, CHOCOObI MPOBEACHHUS.

Ilenn mpoBeneHuss NATEHTHOTO IOWCKAa B (OHJAX TATEHTHOM JIOKyMEHTAallUU.
TemaTnueckuil MaTEHTHBIA MOWCK, IOUCK [0 Ha3BaHUAM M300peTEeHUs WIM 10 aBTOpawm,
KOMOMHUPOBAHHBIA IOUCK, MOUCK 0 KOMIIAHHUSIM, IO CTpaHE 3asBUTENS IATEHTa, M0 CTpaHe
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MIPUOPUTETA, IO CEMENUCTBY aHAJIOTOB U JPYrue BUABI MAaTEHTHOTO noucka. CriocoObl MpoBeACHUS
MATEHTHOIO IOMCKa: IO pedepaTUBHbIM XKypHanaMm, ¢ ucnosibzoBanueM AUIIC u pecypcos
Internet. IIpumepsl mpakTHYECKOTO MOMCKA MATEHTHON JqoKyMeHTaluu B bazax Jlanaeix BUHUTH,
OUIIC, USPTO, ESPACENET np.

Ilouck mnarenroB B 0Oazax paHHbIX DenepanvsHoro MHWHerutyra IlpomblnieHHON
Cob6cTBEeHHOCTH

denepanbHbIi UHCTUTYT MPOMBIIIJIEHHON COOCTBEHHOCTH. ba3bl JaHHBIX MATEHTHOMN
uHpopmauuu. CTpyKTypa U coaepxkaHue A0KyMeHTOB. IlonckoBblil s3bIK. CTPYKTYpa MOMCKOBBIX
3ampocoB

[Touck mareHTOB B 0a3ax JaHHBIX amepukaHckoro nateHTHoro Benomcta (United State
Patent and Trademark Office)

ba3pl HaHHBIX aMEpPUKAHCKOTO MaTeHTHOro BenomcTBa. CTpyKTypa U COJep)KaHue
NokyMeHTOB. [lonckoBblil s3bIK. CTPYKTypa HOMCKOBBIX 3alIPOCOB.

[louck mnateHTOB B 0a3ax JaHHBIX €BPOIEHCKOTO NATEHTHOTo BenoMcrTBa. Koumekuus
ESPACENET.

EBporneiickast KOJuleKIMs MaTeHTHbIX 0a3 naHHbIX. CTPYKTypa U colepikaHUe JOKYMEHTOB.
[Touckosslii s3bIK. CTPYKTYpa MOKUCKOBBIX 3aIIPOCOB.

Nudopmannonnas 6e3onacHocts B PO. AcniekTsl aBTOPCKOIo MpaBsa.

[IpaBoBas oxpana nporpamm i 9BM u 6a3 gaHHbIX.

[Iporpamma wuHpopmainmonHoit Oe3zomacHocth B P®. Hopmber aBTOpckoro. OOBEKTHI
aBTOPCKOTIO IpaBa.

OcHoBHble mnoHATUSA, CyObekThl. IlpaBoBoe 3HaueHue u mpouenypa OGUIUATBHON
peructpanuu nporpamm Juist 9BM u 0a3 1aHHBIX.

Odopmienue 3asBku Ha peructparuio nporpamm st IBM u 6a3 nanubeix B Poccuiickom
areHTCTBE IO TPaBOBOM oxpaHe mporpamm it OBM, 6a3 JaHHBIX W TOMOJIOTHH MHKPOCXEM
(Pocmarente).

OcHoBHbIE IpaBUJIa U NE€peUYeHb HEOOXOIUMBIX JTOKYMEHTOB IO COCTABJICHUIO 3asiBKU Ha
perucrtpanuto nporpamm st 9BM u 0a3 nannbix. [Ipouenypa paccMoTpeHus 3asBKH, B TOM UUCIE
U YCKOPEHHasl, perUCTpallMOHHbIE COOpHI, Bbigaua CBUIAETENBCTBA O PErUCTPALIUU IPOrPAMMBI IS
OBM wnm 6a3bl TaHHBIX.

Tunuynble OIIMOKY 3aSBUTENS U UX KOPPEKIUSL.

CynebHas 3amuTa npas aBTOpoB nporpamm aiast OBM u 6a3 1aHHBIX.

OcHoBanus 17151 00paleHui 3a CyJAeOHOM 3aIIUTON U TTOBEIOMCTBEHHOCTb JIEJI O TPAaBOBOM
oxpane mporpamMMm ains OBM u 0a3 manabix. Bompochkl cyneOHON 3amuThl TpakJIaHCKUX IpaB
aBTOPOB U MpaBooOianaTeneid. AIMUHUCTPATUBHASA U YrOJIOBHO-IIPABOBasl 3all[UTa IIpaB aBTOPOB U
npaBooOiagareneii. MexxyHapoJHO-IIPaBOBbIE aKThl, PETYIUPYIOIINE 3aIUTY aBTOPCKUX MPaB.

4 O0beM yueOHOM T CUMILTUHBI

O6bem
Bunpr yue6HOM paboThI B 3a4eTHBIX B akameMuueckux
SIMHATIAX Jacax

OO0uiasi Tpy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY 3,0 108
IUIAHY
KonTaktHas padora (KP): 48/36 48
Jlexuuu (JIek) 16/36 16
[TpaxTuueckue 3anstus (113) 32/36 32
CamocrositesbHast padora (CP): 60/36 60

Buja xoHTpoJis: 3a4er - -
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O6bem
Bupl yaeOnoi paboTsl B 3a4eTHBIX B actponoM.
eIMHUIIAX Jacax

OO0uiasi Tpy10€eMKOCTb AUCIHUIJIMHBI 110 Y4eOHOMY 3,0 81
IUIAHY
Konraktnas pa6ora (KP): 48/36 36
Jlexmmm (JIek) 16/36 12
[TpaxTuueckue 3anstus (113) 32/36 24
CamocrositesbHast padora (CP): 60/36 45

Buja xoHTpoJs: 3ayer - -

AHHOTaIUA padoyei MporpaMmMspl JUCHUIJINHBI
«KomnbrorepHas 6e3onacuocts» (b1.B./J1B.6.2)

1 Heab aAucHMIVIMHBI — TpuoOpeTeHHe OO0y4arolMMHCS YIIyOJeHHBIX 3HAHUH U
KOMIIETEHIMH, IMOJIyueHUuEe M 3aKperieHue NpodecCHOHATbHBIX YMEHUN M HaBBIKOB B 00jacTu
KOMIIBIOTEpHOW  0€30MacHOCTH, IIyTEeM O3HAaKOMJIEHHUS CTYACHTOB C OpraHU3alMOHHBIMH,
TEXHUYECKUMH, aJITOPUTMUYECKUMH U IPYTUMHU METOJAMU U CPEACTBAMHM 3alUThl KOMIIBIOTEPHOI
nH(popMalMy, C 3aKOHOJATENbCTBOM U CTaHAApTaMH B JTOH 00JacTH, C COBPEMEHHBIMHU
KpUIITOCHUCTEMaMU, U3y4YEHUEM METOJ0B UIECHTU(PHUKALIMY T0JIb30BaTeel, 00pbObl ¢ BUpyCaMHu.

2 B pe3yabTare M3yuyeHus IMCHUIIMHBI 00y4aloluiics M0 NporpaMmme dakajiappuara
JOJIKEH:

Obnadams CIENYyIOUTUMHA KOMIETEHITUSIMU

— [OHMMAaHWE CYIIHOCTH W 3HaueHuss uHopManuu B PA3BUTUU  COBPEMEHHOIO
MH(OPMALIMOHHOTO  OOIIeCTBa, COOJIIOJIECHUE OCHOBHBIX TpeOoBaHMM K HMH(DOPMALIMOHHON
0€30MacHOCTH, B TOM UHMCIIE 3aluTa rocyaapctBenHoil taiinel (OI1K-4);

— CIIOCOOHOCTHIO Yy4YacTBOBaTh B paboTax MO JOBOJKE M OCBOCHHMIO HH(OPMAIIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U AKCIUTyaTanuu uHpopmarmonusix cucrem (I1K-15);

— CIOCOOHOCTh MPOBOJUTH MOJATOTOBKY JIOKYMEHTAllMM 10 MEHEKMEHTY KadecTBa
nHpopmannoHHbIx TexHoaorui (I11K-16).

3name:

— IPaBOBBIE OCHOBBHI 3aAIIUTHI KOMIIBIOTEPHOI HHPOpPMALINH;

— TpeOoBaHus K cucteMaM HHPpopMaroHHOH 3amuTel MC 1 KOMIIBIOTEPHBIX CETEH;

— MeToAbl M cpeacTBa obecrnieueHuss UHGOPMALMOHHONW OE30MACHOCTH KOMITbIOTEPHBIX
CHCTEM.

Ymems:

— OPraHM30BbIBaTh PETUCTPALMIO TIOJIH30BATENCH B CETEBOM ONIEPAMOHHON CUCTEME;

— OpraHu30BBIBaTh 3alIUTYy MH(POpPMAlUMU B JIOKAJBbHON CETH Ha YpPOBHSAX BXOJa B CETh U
CUCTEMBbI IIPaB JIOCTYIIA;

— HCIIOJIb30BaTh CPEACTBA 3aIMTHI JAHHBIX OT Pa3pyLIAIOIIUX MPOrPaMMHBIX BO3JEHCTBUMN
KOMITbIOTEPHBIX BUPYCOB.

— pazpalaThIBaTh MPOCTbIE KPUNTOTpahUUECKUE AITOPUTMBI C YUETOM CHELMPUKHU 00IacTu.

Braoems:

— OpraHU3alMOHHBIMU TEXHUYECKMMHU U MPOrPaMMHBIMU METOJIaMU 3alllUThl MH(POpMAIUH B
UG,

— METOJIaMH UJICHTU(DHUKAIINN TTOJTH30BATENICH;

— METOJaMH 3alUThl IPOrPaMM OT BUPYCOB U BPEIOHOCHBIX IIPOrpaMM;

— MPUHIMIAMH, METOJIaMU U MOJX0AaMHU K KpUNITOrpaguuecKoi 3amuTe nHGopMaluu.

3 KpaTkoe coaep:kaHue AUCHUUIIMHBI:

Mooynv 1. Ochognble noHAmMuUs U OnpedeieHus 8 00aacmu 3auumol UHGOpMayuUU

Onpenenenus,  UeNM,  MEXaHU3Mbl, HMHCTPYMEHTapui,  OCHOBHBIE€  HaIlpaBJICHUS
nH(popMalMoOHHON Oe3omacHOCTU. 3aKOHOJAaTeIbHasi, HOpMAaTUBHO-METOIMYECKasl U HayyHas 0a3a
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cucreM 3ammThl wuHQopMamuu. TpeOoBaHWS K COACPKAHUIO HOPMATUBHO-METOJANYECKHX
JOKYMEHTOB M0 3amurte uHbopmanuu. OnpeaeneHue U KiacCUPUKAIUSI UCTOYHHUKOB, PUCKOB H
dbopm aTak Ha HH(DOPMAITHIO.

OpranuzanyvoHHble TpeOoBaHUS K cucTeMaM HHGOPMalLMOHHOW 3amuThl. TpebGoBaHMs MO
ofOecriedeHUI0 MHPOPMAIMOHHON O€30MacHOCTH K almapaTHbIM CpPEACTBAM U IPOrpaMMHOMY
obecnieuenuto. TpeboBaHus 10 NPUMEHEHUIO CIIOCOOOB, METOJIOB U CPEACTB 3aIIUTHI HHPOPMAIUH.
TpeboBaHUs K JTOKYMEHTHPOBAHHIO COOBITHI B CHCTEME WM BBISBJICHHUIO HECAHKIIMOHHPOBAHHOTO
nocryna. OpraHuszainusi ayauta UHGOPMALMOHHOW 0e30macHOCTH HMH(OPMALMOHHBIX CHUCTEM H
MPEIPUSITHS B LIETIOM.

Mooy 2. Ochogwvl kpunmoepaguu

Paccmotpenue npocteitmmx mudpoB: nmpeoOpazoBanusi 0J0KOB, MOHO-al(haBUTHBIC MTHUDPHI,
nosmandaBuTHele WHQPE, W T.7. lloHATHE KpUITOaHAIM3a, €ro BHIBI M MeToabl. OreHka
YCTOMYMBOCTH MPOCTEHIINX MH(PPOB C TOYKU 3PEHUS KPUIITOAHAIN3A.

MaremaTHuecKiue OCHOBBI KpUNTorpadguu: Teopust HHOOPMAINH, TEOPHUS CIONKHOCTH, TEOPHUS
qucell, pa3JIoKeHUEe Ha MHOXKUTEIU, TeHepalusl IPOCTOTo Yucia.

KpunrocucremMbl Ha OCHOBE OTKPBHITOTO KIFOYA. AJTOPHUTMBI C OTKPBITBIMH KITIOYaMHU.
[IpakTUYyecKkne acTeKThl HCIIOJIb30BaHMS ITM(PPCUCTEM C OTKPBITHIM KIIFOUOM.

Mooy 3. Komnwsromephas 6e3onacnocms

OCHOBHBIE TIOHSTHUS M KOHIICTIIIUU HACHTU(DUKAIMKI U IPOBEPKH MO UIMHHOCTH TI0JIb30BaTENeH
KOMIBIOTEPHBIX CUCTEM.

3ammTa KOMIBIOTEPHBIX CUCTEM OT BUPYCOB U BPEAOHOCHBIX TPOTPAMM.

3amuTra KOMIBIOTEPHBIX CHCTEM OT YAaJeHHbIX aTtak udepe3 ceThb MuHTepuer. IlpoTokoss
CEeTeBOM 0€30MacHOCTH.

DJNEeKTPOHHBIC TUIATEKH, MCIIOJIb30BaHNE KPEIUTHBIX KapT. Bunel MmomennndectBa. Cpencrsa
UICHTUPUKAIMY U ayTeHTU(DUKALIUH.

4 O0beM yueOHOM TMCUMILTUHBI

O6bem
Bunp! yaeGHOM paboThI B 3aueTHBIX B akameMudeckux
eIMHUIIAX Jacax

OO0masi Tpy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY 3,0 108
IUIAHY
Konraktnas patora (KP): 48/36 48
Jlexmm (JIek) 16/36 16
[TpaxTuueckue 3anstus (113) 32/36 32
CamocrositesbHas padora (CP): 60/36 60

Bua xonTpoJis: 3ayer - -

O6bem
Bunpr yue6HOM paboThI B 3a4eTHBIX B actponoM.
eIMHUIIAX Jacax

OO0masi Tpy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY 3,0 81
IUIAHY
Konraktnas padora (KP): 48/36 36
Jlexmm (JIex) 16/36 12
[Tpaxtueckue 3anstus (113) 32/36 24
CamocrositesbHast padora (CP): 60/36 45

Bua xonTpoJis: 3ayer - -
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AHHOTaIuA padoyei MporpaMmMspl JUCUUIIJINHBI
«Onepauunonnnbie cucrembl» (b1.B./IB.7.1)
1 Heap aucuuniauubl — GopMupoBanue 0a30BBIX MPEACTABICHHUM, 3HAHUN W YMEHUU B
obnacTu opraHu3aluy U QyHKIMOHUPOBAHUS COBPEMEHHBIX ornepaoHHbIX cuctem (OC).

2 B pe3yabTare n3yueHusl JUCHUILIMHBI 00y4alolIUiics 1O NMporpaMmme 0akajaBpuara
JOJIKEH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU

— BIAJCHMEM ULIMPOKON oOmeld noAroToBko (0a30BbIMU 3HAHMSIMHM) JJI  PELICHHS
MIPaKTUYECKUX 3a7a4 B 00J1aCTH HHPOPMAIMOHHBIX cucteM U TexHosorui (OI1K-1);

— CIIOCOOHOCTHIO BBIOMpATh M OLEHUBATh CIOCOO peanu3aluud MHPOPMAIMOHHBIX CHCTEM U
YCTPOICTB (IIpOTrpaMMHO-, allapaTHO- WIK MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIlIeHUs TOCTABJIEHHOM
3amaun (OIIK-6);

— CIIOCOOHOCTHIO y4yacTBOBaTh B paboTax IO JOBOJKE M OCBOCHHMIO HH(DOPMAIIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U AKCIUTyaTanuu uHpopmarmonusix cucrem (I1K-15);

3nams:

— MPUHIUIBI TOCTPOEHUS COBPEMEHHBIX OIEPAllMOHHBIX CHUCTEM U OCOOEHHOCTH HX
MIPUMEHEHMUS;

— OCHOBBI IOCTPOEHUS U apXUTEKTYpbl OBM;

— COBpEMEHHbIE TEXHUUECKHE U ITPOrpaMMHBIE CpeACTBa B3auMoieicTBus ¢ OBM;

— OCHOBBI CUCTEMHOI'O TPOIPaMMHUPOBAHUS;

Ymemo:

— HHCTaJUIUpOBaTh, TECTUPOBATD, UCHBITBIBATh U UCIIO0JIb30BaTh  MPOTrpaMMHbIE
KOMITOHEHTbI THPOPMAIIMOHHBIX CHUCTEM;

— BBIOMpaTh U OKCIUTyaTUPOBATh IPOrpPaMMHO-AIIapaTHble CpPEICTBA B CO3JaBAaEMbIX
BBIYHMCIUTENIbHBIX U HUHPOPMAIIMOHHBIX CUCTEMAX U CETEBBIX CTPYKTYpPAX;

— CTaBUTh 3aJadyy M pa3pabarTbiBaTh aJrOPUTM €€ pELIEHUs, HCIOJb30BaTh MPUKIIAIHbIC
CUCTEMbI IPOrpaMMHUPOBAHUS, pa3padaThIBaTh OCHOBHBIE IPOTPaMMHbIE JOKYMEHTHI;

— paboTaTh C COBPEMEHHBIMU CHUCTEMAMM IPOTPAMMMPOBAHMS, BKJIIOYas OOBEKTHO-
OpPUEHTUPOBAHHBIE;

— HacTpauBaTh KOHKPETHbIE KOH(UTYpallMK ONEPallMOHHBIX CUCTEM;

Braoemy:

— HaBbIKaMHU pabOTHI C Pa3IMYHBIMU ONEPALIMOHHBIMU CUCTEMAMH U UX aIMUHUCTPUPOBAHMUS.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Bsenenue.

[Tonsitne omnepanroHHOM cucTeMbl. OCHOBHBIE MPUHIMUIBI HNOCTPOCHUS ONEPALUOHHBIX
cucteM (OC). [lonsAaTHE BRIYUCIUTEIHHOTO MpoIiecca. Pacmpenenenre u UCIOIb30BaHUE PECYPCOB B
OC. MHOro3agaqyHoCTh U NCEBJOMHOI033Ja4HOCTh B coBpeMeHHbIX OC.

Mooy 1. @aiinosas cucmema. B600-661600. Onepamuenas namsams

1.1 ®aiinoseie cuctemsl. Ctpykrypa ¢ainossix cuctem FAT (File Allocation Table —
«rabnuna pasmenienus ¢ainos») 1 NTFS (New Technology File System — «daiinoBasi cucrema
HOBOM TexHosorun»). Mudopmanus o COCTOSHUM KECTKOTO JUCKA, YUCIO CEKTOPOB, KIACTEpOB,
nopoxkek. API (application programming interfaces — nmporpaMMHbIil UHTEpdelc NPUIOKEHUS),
¢byHKIMK paboThl ¢ QaililaMu U KaTajioramu (co3laHue, yaajeHue, NepeMelieHre, KONMpoBaHue,
MoJlyueHue U u3MeHeHue atpulyroB). Pabora c 3amumieHHbIMM AaHHbIMH. [louck, ynanenwue,
NepeMelleHre, CO3/laHue YCTaHOBKa aTpuOyTOB, mostydyeHue nHpopmanuu o ainax. Ha npumepe
onepanuoHHOM cucteMbl Windows.

1.2 VYmpaBneHnue BBOJAOM-BBIBOJOM. Pabota ¢ o00opygoBaHHeM BBOJa U BbIBOJAA
(xmaBuatypa, Mbllb, ckaHep, npuHrep). Iloncucrema Oydepusanuu. bydepusiii  KEII
(mpoMexxyTouHBIN Oydep ¢ OBICTPBIM JTOCTYIIOM, COACpIKaTUK HH(POpPMAIHIO, KOTOPas MOKET OBIThH
3ampoleHa ¢ HauOoJIbLIEH BEPOSTHOCTHIO), ONEPATUBHBIA JOCTYI, COXPAHEHHUE Pa3HOPOJHOM
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uHpopmauuu. [paiiBeppl - MOHSATHE, yCTaHOBKa, MpoOieMbl coBMectumocTd. Ha mnpumepe
onepanuoHHOM cucteMbl Windows.

1.3 OmneparuBHas namsath. CTpykrypa omnepaTuBHOM namsatu. Ilamsate u oToOpaxkeHue,
BHPTYAJIbHOE aJPECHOE MPOCTPAHCTBO. ANTOPUTMEI pacrpeaeneHus namsata. Padota ¢ daiinamu,
OTOOpaX€HHBIMU B MaMsTh, I[OJyde€HUE  JOCTyna K  3a0JOKMpOBaHHBIM  (hailiam,
[IPOrpaMMUPOBAHUE U HCIOJIb30BaHUE (DAMIOBBIX MOTOKOB U NOTOKOB JIAHHBIX B OIEPAaTUBHOM
namsatu. Ha npumepe onepannonnoit cucreMbl Windows.

Mooynw 2. Ilpoyeccol, nomoxu, Ounamuyeckue bubauomexu

2.1 IIpomecc u notok. [lonstue "mponecc” u "morox". Pogurensckue u g104epHUE MOTOKH,
neperaya HMHQOpMAIMU MEXKIY MOTOKaMH, TIOPOXKACHHBIMH Ppa3IWYHBIMU PUIIOKEHUSMH,
nepenaya MHPOpMaMU MEX/1y TIOTOKaMU B OJHOM IpuiiokeHuu. Co3/laHue IPOLECCOB U MOTOKOB.
MHoOronoTo4Hsle NPWIOKEHUA: YIpaBICHUE M CHHXpOHM3auus. Ha npumepe onepannoHHOM
cucrembl Windows.

2.2 Jlunamudeckue OmbOmuoreku. [ToHATHS, TMHAMUYECKOE M CTAaTHYECKOE TOJKIIOUYCHHE
oubnuoreunsix ¢yHkuuil. Co3gaHue CHCTEMHBIX JIOBYIIEK (JIOBYIIKM Ha palOOTy KiaBUATYpHI,
MBIIIIY, JIOBYILIKA, OTCJIEXMBawomas padoTsl ¢ (aiigamu). MHOrONOTOYHBIE JIOBYILIKH, CKPBIThIE
noByuiku. Ha npumepe onepaunonHoi cucremsl Windows.

Mooynv 3. Paboma 6 cemu

3.1 Pabora B nokanpHOM ceTH. CHHXPOHHBIH U AaCHHXPOHHBIA CIOCOOBI mepenadu
nnpopmauuu. [lepenaya cumMBoIBbHON U YKcIOBOW MHPOpMaluu. Vcrnonas3oBaHue nporpaMMHOTO
uHTepdeiica ans obecrieueHuss HHPOPMAMOHHOTO OOMEHa MeXay IpoleccaMu (COKera).
Coznanue cOOCTBEHHBIX MPOTOKOJIOB. YTMpaBieHHE YAaJE€HHBIMH YCTPONCTBAMH IO JIOKaJbHOM
CETH.

3.2 Pabora B ceru MurepHer. BeG-cepBep, MOHATHE U CO3JaHUE NPUIOKEHUS CEpBEpA.
Opranuzanus J0cTymna K yaajleHHbIM cepBepaM. [louck mHpopManuu B JIOKaJIbHOW CETH U B CETU
HNuTtepner.

4 O0beM yueOHOM TMCHUUTITHHBI

. B 3ageTHBIX B akagem.
Buner yue6HOM paboThI

SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 5 180
KonrTaktHas pa6ora (KP): 1,8 64
Jlexm (JIek) 0,9 32
JlaGoparopubie pabOThI 0,9 32
CamocrositesbHas padora (CP): 2,2 80
KypcoBast pabora 0,4 16
Jlpyrue Buibl cCaMOCTOSATENbHON pabOThI 1,8 64
Buja KOHTpOJIsA: IK3aMeH 1,0 36

. B 3auerHbIx B actpon.
Bunel yue6HOM paboThI

SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh UCHUIIIMHBI 110 Y4€0HOMY IJIAHY 5 135
KonrTaktHas padora (KP): 1,8 48
Jlexmm (JIek) 0,9 24
Jlaboparopabie paboOThI 0,9 24
CamocrositesbHas padora (CP): 2,2 60
Kypcosas pabora 0,4 12
Jlpyrue Buibl cCaMOCTOSATENbHON pabOThI 1,8 48
Buja KOHTpOJISA: IK3aMeH 1,0 27
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AHHOTaUA padoyei NporpaMmMpl JUCHUIIJINHBI
«Be0-nporpammuposanue» (b1.B./1B.7.2)

1 Heap aMCHMIJIMHBI — U3Y4YUTh CUHTAKCUC OCHOBHBIX $I3bIKOB IPOIPAMMUPOBAHMUS,
WCIIONB3YEMBIX [UISl pa3pabOTKu BeO-CaWTOB, TakKMX Kak rumeprekcroBas pasmerka HTML,
kackaaHble Tabnuubl ctriiel CSS, ckpuntoBslil 361k PHP 1 s13bIK CTpyKTYpHpOBaHHBIX 3alIPOCOB B
06a3y mamabpix SQL, a Takke OCBOMTh Hambojiee PacHpOCTPAHEHHOE M YaCTO HCIOIb3yeMOe
IporpaMMHOe obecrieueHue ajs BeO-pa3paboTKu.

2 B pe3yabTare n3yuyeHusl JUCHUILIMHBI 00y4aloLIUiics 1O NporpaMmme 0akajaBpuara
JOJIZKeH::
Obnadams CIENYyIOUTUMHA KOMIIETEHITUSIMU

— BIAQJCHUEM UIMPOKON oOmeld noAroToBko (0a30BbIMU 3HAHMSIMHM) JJI  PELICHUS
MIPaKTUYECKUX 3a7[a4 B 00J1aCTH HHPOPMAMOHHBIX cucTteM U TexHosorui (OI1K-1);

— CIIOCOOHOCTHIO BBIOMpATh M OLEHUBATh CIOCOO peanu3aluud MHPOPMAIMOHHBIX CHCTEM U
YCTPOICTB (IIpOTrpaMMHO-, allapaTHO- WIH MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIIeHUs TOCTABJIEHHOM
3amaun (OIIK-6);

— CIIOCOOHOCTHIO Yy4YacTBOBaTh B paboTax IO JOBOJKE M OCBOCHHIO HH(POPMAIIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U AKCIUTyaTanuu uHpopmarmonusix cucrem (I1K-15);

— CIIOCOOHOCTh MCIOJb30BaTh TEXHOJOIMM pa3pabOTKu OOBEKTOB IMpodeccrnoHalIbHON
NEeSITeIbHOCTH, B 00JACTSIX: MAalIMHOCTPOEHUE, MPUOOPOCTpOEHUE, HayKa, TEXHHKA, 0Opa3oBaHUeE,
MEIUIMHA, aJMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OU3HEC, MpEeANpUHUMATENbCTBO,
KOMMEpIIHS, MEHEIKMEHT, OAaHKOBCKHE CHUCTEMbI, 0€30MacHOCTh HH(OPMALMOHHBIX CHCTEM,
yIOpaBle€HUE TEXHOJIOTMUECKUMHU IpOollecCaMi, MEXaHUKa, TEeXHHuYecKas (HU3UKa, SHEpreTHka,
sJlepHas OHEpPreTuka, CUJIOBas 3JEKTPOHUKA, METAJUIyprusi, CTPOUTENIbCTBO, TPAHCHOPT,
KEJIE3HOJOPOKHBIM TPaHCHOPT, CBA3b, TEIEKOMMYHUKALIUU, YIpPaBlIeHUE WH()OKOMMYHUKALUIMU,
[IOYTOBAsi CBSI3b, XMMMUYECKasl MPOMBIIUIEHHOCTb, CEIbCKOE XO3SIMCTBO, TEKCTUJbHAS M JIETKas
MIPOMBIIIJIEHHOCTh, MUIEBasi MPOMBIIUIEHHOCTb, MEJUIIMHCKUE M OMOTEXHOJIOTMH, TOPHOE JEIIO,
obOecrieueHre 0€30MacCHOCTH TOJ3EMHBIX MPEANPUATHI U MPOU3BOJCTB, I'e0JIOrUs, HeTerazoBas
oTpacib, Teoe3usi U KapTorpadus, reonHPOPMALIMOHHbIE CUCTEMBI, JIECHON KOMILJIEKC, XUMHKO-
JIECHOM KOMIUIEKC, 3KoJiorus, cdepa cepBUCa, CHCTEMbl MaccoBOW HH(pOpMAIUM, TU3aiiH,
MEIUaUHIYCTPUS, a TAKXKE NPEINPUSTUS PA3NIUYHOTO HpouiIsi U BCE BUIBlI JIEATEIBHOCTH B
YCIIOBUAX 3KOHOMUKU HH(popMannonHoro oduectsa (I1K-17);

3uamo:

— O0CHOBBI 513b1KOB BeO-nporpammuposanust HTML, CSS, PHP u SQL,;

— Hau0oJiee pacHpoCTPAaHEHHOE MPOrpaMMHOE oOecreueHue, OMOMUOTEKH M PacIIUpPEHHs
CTaHJIapPTHBIX A3BIKOB BEO-IPOrpaMMHUPOBAHNUS;

— OCHOBBI BHYTPEHHEW ONTUMHU3ALUU BEO-CalTOB;

Ymemu:

— HCII0JIb30BaTh OCHOBHOM MHCTPYMEHTapHil JUisl pa3paboTKU BeO-CalTOB;

— co3JaBaTh IIA0JIOH caiiTa ¢ 3JeMEHTaMH BHYTPEHHEH ONTHUMHU3AIMU C HUCIHOJb30BaHUEM
TaKMX SI3bIKOB IporpammupoBanus, kak HTML, CSS u PHP;

— MOAKIIoYaTh 0a3zy JaHHBIX M paboTaTh C HEH MOCPEACTBOM S3bIKOB NPOrPAMMHUPOBAHUS
PHP u SQL;

— MOJKJIIOYATh U HMCIOJIb30BaTh JOIMOJHUTENbHbIE OMOIMOTEKH M PACUIMPEHUs CTaHIapTHBIX
SI3BIKOB ITPOTrPaMMUPOBAHMUS;

Braoemy:

— CHHTAaKCHCOM OCHOBHBIX SI3bIKOB BEO-IIPOrpaMMHUPOBaHHUS;

— CTaHJAAPTHBIM U CHELUAIU3UPOBAHHBIM IPOTPAMMHBIM O00ECIIEUEHUEM, UCIIOJIb3YIOLIEMCS B
BeO-pa3paboTKe.

3 KpaTkoe coaep:kaHue JUCHUIIIMHBI
Bsenenue.
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Henn u 3amaunm  kypca. OO030p COBPEMEHHBIX S3BIKOB BEO-POrpaMMUPOBAHUS U
IIPOrpaMMHOTO 00ecrieueHusi, KOTOPOE UCIIOIb3YEeTCs 7Sl CO3/1aHusl BeO-CaliTOB.

Mooyne 1. Haubonee pacnpocmpanenHoe u 4acmo UCNOIb3YeMoe NpOSPAMMHOE
obecneuenue 015 e6-pazpabomxu

1.1. TlopraTuBHas cepBepHas miatdopma u mporpammuas cpeaa Open Server. YcraHoBKa u
MIEPBBIN 3ayCK JAaHHOTO IporpaMMHOro odecnedyeHus. @yHKIMOHAT U OCHOBHBIE HacTpoiiku Open
Server. [Ipumep Hcronb30BaHUS BCTPOCHHON KOHCOJIM JJIsl BBINOJIHEHUs php-ckpuntos. [Ipumep
ucnosib3oBanus BcrpoenHoit CYB/] phpMyAdmin.

1.2. Cucrema koHTposist Bepcuil Git. I'106asibHbIe HACTPONKU U CO3JaHKE Zit-PETO3UTOPHSL.
OcHOBHBIE KOMaHIbI 17151 paOOTHI C TAHHOW CUCTEMOM KOHTpPOJIs Bepcuii. Bernenue B Git.

1.3. UurerpupoBanHas cpena paspabotku PhpStorm. [IpeumymectBa PhpStorm mnepen
apyruMu cpenamu pazpabotku. Cosnanue npoekra. OCHOBHbIE HAacTpoilku mporpammel. PadoTta c
cucTeMoi KoHTpoJis Bepcuid Git uepe3 unrepderic cpeanbl pazpadotku PhpStorm.

Mooynv 2. OcHogHble A3bIKU NPOCPAMMUPOBAHUS, UCHONb3YeMble Ol pa3paboOmKu 6eo-
caumos

2.1. Cunrakcuc s3bika runeprexcTtoBoi pasmerkn HTML u kackagHbix Tabmun ctuieit
CSS. HTML Tteru u CSS cBoiictBa. Co3ganue malioHa caiiTa U HallMCaHUE CTUJIEH ISl HEro.
CriennanbHbli (aiin reset.css U €ero Ha3HaYeHHE.

2.2. Cunrakcuc ckpunroBoro sizbika PHP. Ilpumepst ucnosnb3oBanust ¢ynkuuii PHP.
Hanucanue noruku caiita. M3MeHeHue mabmoHa calTa IOJ MHOTOCTPAHUYHBIM calT C
ucrnons3oanuem PHP.

2.3. CuHTaKCcHUC SI3bpIKa CTPYKTYPUPOBAHHBIX 3anpocoB B 0azy manubix SQL. [Toakmrouenue
0a3bl maHHbIX K caiity nocpenctBom PHP u SQL. Co3nganue B 0a3e maHHBIX TAONHIl ¢ JAHHBIMU U
WX IpUMEHEHUE Ha caiiTe. 3arpy3ka JaHHbIX U3 (paitna ¢ paspemenueM CSV B 0a3y naHHBIX.

Mooyne 3. [lononnumenvHuole  OubIuomexu U pacuiupenus — OCHOBHbIX  A3bIKO8
NPOCPAMMUPOBAHUS

3.1. Cunrakcuc quHamuudeckoro sizbika ctuiieid LESS. [Noaxmtouenue ninaruna B PhpStorm
st kommwisiiin LESS gaitnoB B CSS. TlepeBoa nHanucanubix CSS cTmieit mabimoHa caidta B
IMHaMU4YecKni 361K cTriier LESS.

3.2. CuHTakcuc s3blKa s co3jaHusi I1a0JOHOB Ha OcHOBe Mustache TexHOJIOTHIA.
[Tonxmrouenue maruaa B PhpStorm nmst pacnoznanus daiinos ¢ paspenienue .mustache. Coznanue
a0JIOHHBIX CTPAHUIL CalTa.

Mooynv 4. Ocrogvl 6HympenHel OnmuMu3ayuu 8e0-camos

4.1. CneuuanbHblil ¢ailn g yaydlleHUs MHJEKCAlUW MOMCKOBHKaMHU robots.txt u ero
HazHaueHue. CUHTAKCHUC U IPUMEP HAalMCaHUs JaHHOTO (aiia.

4.2. Kapra caiita. Haznauenue Be6- u XML-Bepcuil daiina sitemap. CUHTaKcUC U OCHOBHBIE
MIPUHIIMAIIBI HaNTMcaHus KapThl caiita. Co3manue aByx Bepcuit (aiina sitemap.

4.3. MoOunbHast Bepcusi caiita 1 e€ Ha3HaueHue. BapuaHThl coznaHusi MOOMIBLHON BEpCHU
caifta. Hanucanue ponosHuTenbHbIXx CSS cBOMCTB B 11a0JI0H caiiTa Ajs pa3IMYHBIX pa3perieHui
JKpaHa.

4 O0beM yueOHOM TMCUUILTHHBI

. B 3auerHbIx B akanem.
Buner yue6HOM paboThI
SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh IUCHUIIMHBI 110 Y4€OHOMY IJIAHY 5 180
KonrTaktHas padora (KP): 1,8 64
Jlexm (JIek) 0,9 32
JlaGoparopabie pabOThI 0,9 32
CamocrositesbHast padora (CP): 2,2 80
KypcoBast pabora 0,4 16
Jlpyrue Buibl cCaMOCTOSATENbHON pabOThI 1,8 64
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Buja KOHTpOJISA: IK3aMeH ‘ 1,0 ‘ 36 ‘

. B 3auetHbIx B actpon.
Buner yue6HOM paboThI
SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4eO0HOMY IUIAHY 5 135
KonTaktHas pa6ora (KP): 1,8 48
Jlexmmm (JIek) 0,9 24
Jlaboparopabie paboOThI 0,9 24
CamocrositesbHast padora (CP): 2,2 60
Kypcosas pabora 0,4 12
Jlpyrue BUJibl CaMOCTOSTENbHON pabOThI 1,8 48
Buja KOHTpOJISA: IK3aMeH 1,0 27

4.5. IlpakTuku

AHHoOTanus padoyeil NPOrpaMMbl NPAKTUKH 0 MOJY4YeHUIO IePBUYHBIX
npodeccuoHaJIbHBIX YMeHHH U HABBIKOB (b2.Y.1)

1 Deab y4eOHOl NPaKTHKH — TOJlydeHHE OOUIMX MPEACTaBICHUI OCHOBHBIX
MEPCIIEKTUBHBIX  HAMpaBICHUSX JAEATEIbHOCTH  HAyYHO-HUCCIENIOBATEIIbCKUX  OpraHu3aluii,
naboparopuii, kKadheap u MpeanTpUsATUi 1o Mpo U0 HAMTPABIECHUS MOATOTOBKH OaKaiaBpa.

2 B pe3yiabTare NpOXOXkKIeHUs Y4eOHOM NPAKTHKHM 00y4YaloIMiics IO Iporpamme
O0axajiaBpuaTa J10JI7KeH:

Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU:

— CIIOCOOHOCTHIO y4YyacTBOBaTh B paboTax IO JOBOJKE M OCBOCHHIO HH(POPMAIIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U dKCIUTyaTanuu uHpopmarmonusix cucrem (I1K-15);

— CIIOCOOHOCTBIO TPOBOJUTH MOATOTOBKY JOKYMEHTAallMd [0 MEHEIKMEHTY KadecTBa
nHpopmannoHHbIX TexHonorui (I1K-16);

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEXHOJOTMH pa3pabOTKU OOBEKTOB MPOQecCHOHANbHON
NEeSTeIbHOCTH B 0O0JIaCTSAX: MAIIMHOCTPOEHUE, NpUOOpPOCTpOCHHE, TEXHHKa, OOpa3oBaHUE,
MEIUIMHA, aJIMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OuU3HEC, MpeANpUHUMATENbCTBO,
KOMMEpIIHs, MEHEIKMEHT, OAaHKOBCKHE CHUCTEMbI, O€30IacHOCTh HH(OPMALIMOHHBIX CHCTEM,
yIOpaBl€HUE TEXHOJIOTMUECKUMHU IpollecCaMi, MEXaHUKa, TEeXHHuYecKas (HU3UKa, SHEpreTHka,
sJlepHas JHEpPreTuka, CUJIoBas d3JIEKTPOHUKA, METAIYyprus, CTPOUTENbCTBO, TPAHCIOPT,
KEJIE3HOJOPOKHBIM TPaHCHOPT, CBA3b, TEIEKOMMYHUKALIUY, YIPaBJIeHUE WH()POKOMMYHUKALUIMH,
[IOYTOBAsi CBSI3b, XMMMUYECKash NMPOMBIIUIEHHOCTb, CEJIbCKOE XO3SIIICTBO, TEKCTUJIbHAs U JIEerKas
MIPOMBIIIJIEHHOCTh, MUIIEBasi MPOMBIIUIEHHOCTb, MEJUIIMHCKUE M OMOTEXHOJIOTMH, TOPHOE [EIIO,
obOecrieueHre 0€30IaCHOCTU IOJ3EMHBIX MPEANPUSITHI U MPOU3BOJCTB, I'€OJIOrUs, HeTerazopas
oTpacib, Teoe3usi U KapTorpadus, reonHPOPMAIIMOHHBIE CUCTEMBI, JIECHON KOMILJIEKC, XUMHKO-
JIECHOM KOMIUIEKC, 3KOJIOTHsS, cdepa CcepBUCa, CHUCTEMBI MaccoBOW HWHMOpPMAIUHU, IU3aiH,
MEIUaUHIYCTPUS, a TAKXKE NPEINPUITUS PA3NIUYHOTO NpoGMisi U BCE BUABI JIEATEIBHOCTH B
YCIIOBUAX 3KOHOMUKHU HH(popMannonHoro oduiectsa (I1K-17);

— CIOCOOHOCTh OQOPMIISITH NOJMYyYEHHbIE pabouue pe3yabTaThl B BUAE IPE3EHTALUM, HAydHO-
TEXHUYECKUX OTYETOB, CTAaTeH U JOKJIAJ0B Ha HayyHO-TexHU4Yeckux koHdpepenusx (I1K-26).

3nams:

— 3HAThb CTPYKTYPY Hay4HO-UCCIIEOBATEIbCKON U MPOEKTHO-TEXHOJIOTMYECKON eI TeIbHOCTH
OpraHu3aluy;

— OCHOBHBIE NEPCIEKTUBHbIEC HANpPABICHUS JAEATEIbHOCTU OpPraHM3alMid U MPEeaNpHUsITUH 110
pOoQUIII0 HAIPaBJIEHUs IOJITOTOBKU OakasiaBpa;

— OCHOBHbBIE COBPEMEHHbIE HHCTPYMEHTAJIbHBIE CPE/ICTBA U TEXHOJOTUU TPOIPAMMHUPOBAHMUSL.

Ymemo:

— YMETb COCTaBJIATh U OPOPMIISITH OTUET O MPOXOKACHUH NTPAKTUKH;
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— WHCTaUTMPOBATH MPOrPaMMHOE 00ecrieueHUe MPH BBHITIOJTHEHUH HHIMBU/IYaTbHOTO 3aaHNUs;

— pemartp 3a/a4d MHIUBUIYaJHHOTO 3aJIaHMsI, HCIIOJb3ys COBPEMEHHBIC MHCTPYMEHTAIBHBIC
Cpe/ACTBa M TEXHOJIOTUHU TIPOTPAMMHUPOBAHHSL.

Braoemy:

— HaBBIKAMH W3JIOKEHUS TOJYYCHHBIX 3HAHWN B BUJE OTYETa O IMPOXOXKACHWUU MPAKTUKH,
ONMCAaHWSI CTPYKTYpPHI, OCHOBHBIX HANpPaBJICHUSIX JEATCIBHOCTH OPraHM3alUH, CII0co0ax
MIPOU3BOJICTBA M 00JIACTH IIPUMEHEHUS BBIITYCKAEMBIX IPOTYKTOB.

— 3 Kparkoe conepxkanue ydeOHOM IPaKTUKU

3.1. Pa3gensl npakTuku

CamocTrosTenbHas
Moayib Paznen aucuuminHb
pabora, aK. .
1 Brenenue — nenu u 3amaun yaeOHOM MPaKTUKA 2
2 3HAKOMCTBO CO CTPYKTYpOH Hay4HO-HCCIIEOBATEIbCKON U 72
MPOEKTHO-TEXHOJIOTHYECKOM ACSITEIPHOCTH OPraHU3aInu
3 Brinonnenue naauBuyansHoro 3aganus. OdopmieHue 34
oT4eTa
Bcero yacos 108
CamocTrosTenbHas
Moayinb Paznen aucuuminHb
pabora, acTp. .
1 BBenenue — nenu u 3a1aumn yueOHOM PaKTUKU 1,5
2 3HAKOMCTBO CO CTPYKTYpOU HAy4HO-HCCIIEIOBATEIBCKON U 54
MIPOEKTHO-TEXHOJIOTHYECKOM ACSITEIPHOCTH OPraHUu3aiuu
3 Brinonnenue naauBuyansHoro 3aganus. OdopmieHue 25,5
oT4eTa
Bcero yacos 81

3.2. Coneprxkanue pa3ieoB MPaKTUKH

VYdeOHast MpakTHKa BKIFOYAET ITANbl 03HAKOMIICHHS C TIPUHIIMIIAMHU OPTaHU3alui Hay9IHBIX
UCCIIEIOBAaHUM U pa3pabOTKU MPOEKTOB MO Mpoduiio 00pazoBaTeNbHON MporpaMmsl (Moyau 1, 2)
U JTall O3HAKOMJIEHMSI C JEATEIbHOCTHbIO YUYEHOIO-HCCIIEJOBATeNsl M CIeluanucra B o0jacTu
aBTOMAaTH3UPOBAHHOTO IMPOCKTUPOBAHUS 0OBEKTOB MPO(HECCHOHATBHON ACATEIBHOCTH (MOIYIb 3).

Mooyne 1. BBepmenue — 1nenu u 3anaud  y4yeOHOW mpakTukd. OpraHuzalMoOHHO-
METOIMYECKUE MEPOTIPUSATHSI.

Mooyns 2. 3HAKOMCTBO C OpraHU3alMell HayYHO-UCCIIENOBATEIbCKOM U TMPOEKTHO-
TEXHOJIOTUYECKON JesATeNbHOCTH. [IpUHIMIBI, TeXHOJIOTHUH, (OPMBI M METOJBI OpraHU3AINH
Hay4YHO-HCCJIEI0BATENbCKON AESITEIbHOCTH HAa IPUMEpPE OpraHU3aluu HaydyHOU paboThl Kadeapsl
(mpobnemHOM nabopaTopuy, HAy4YHOW TpYIIIbI) WIM CTOPOHHEH OpraHu3aluyd IO MpoQuIko
00pa3oBaTeIbHOI MPOrpaMMBbl.

Mooyns 3. BelnonHeHue uHAMBHAYyalbHOTO 3anaHus. COoop, 00paboTka M cHUCTeMaTU3alUs
nHpopManmonHoro marepuana. OpopmiieHue oTyeTa.

Konkpernoe conmepkanue y4eOHOW MPAKTHKH OMPENENSACTCS MHIUBUAYAIBHBIM 33JaHHEM
oOyyaromerocsi ¢ y4€ToM HMHTEPECOB W BO3MOXKHOCTEH Kadeapsl WM OpraHW3amuu, Tie OHa
npoBoauTcs. VHAMBHIyanbHOE 3aJaHue pa3pabaThiBaeTCs MO MPO(UITI0 M3y4aeMOU MpOrpaMMbl
OakanaBpuaTa ¢ yu€TOM TEMbI BBIITYCKHOM KBaTU(UKALMOHHON pabOTHI.

4 O0beM yueOHON MPAKTHKHU
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HABBIKOB IO MMPOrpaMMe y4eOHON MPaKTUKU

Busr yaeOHO# paboThI B 3aueTHBIX B akaznem.
SIMHATIAX Jacax

OO0uiasi Tpy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY 3,0 108
IUIAHY

KonrTaktHas padora (KP) - -
CamocrositesbHas padora (CP): 3,0 108
WuuBuayanbHOE 3a/1aHuE 1,0 36
CamocTosATensHOE OCBOCHHE 3HAHUN, YMCHUH U 2,0 72

Buja nToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 3ader c onleHKOM

O6bem
Busr yaeOHO# paboThI B 3aueTHBIX B actponom.
eIMHUIIAX Jacax
OO0uiasi Tpy10€eMKOCTb AUCHUIJIMHBI 110 Y4eOHOMY 3,0 81
IUIAHY
KonTakTHas padora (KP) - -
CamocrositesbHas padora (CP): 3,0 81
WNHmBuayanbHOE 3aJaHuE 1,0 27
CaMocTOSTETPHOE OCBOCHHUE 3HAHUN, YMEHUHN U 2,0 54
HABBIKOB M0 MTPOTpamMMe y4eOHOM MPAKTHKH
Buja nToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 3ader c onleHKOM

AHHOTanus padoyeil NPorpaMMspl NPAKTUKH 10 MOJIYy4YeHUI0 NPOdecCHOHAIBHBIX YMEHUI 1
onbiTa MpogeccioHaIbLHOM aesaTeabHocTH (B2.11.1)

1 Ileab NpPOM3BOACTBEHHON NPAKTHUKM — IPAKTUYECKOE O3HAKOMJIEHME U M3Y4YEHHUE
TEXHOJIOTUYECKMX  IPOLECCOB  CO3JaHUS  MPOJYyKTa  (IporpaMMHOE  oOecreueHue  Jyis
MH(OPMALIMOHHBIX W aBTOMATU3MPOBAHHBIX CHUCTEM), CTPYKTYphl HPEINPUATHH, OCHOBHOTO
TEXHOJIOTUYECKOT0 000PY/I0BaHUSI.

2 B pe3yabrare NpPOX0KAEHHS INPOU3BOJACTBEHHON MNPAKTHKH O0y4YalolMiicsa I10
nporpaMme 6aKajJaBpuaTa J0JKeH:

Obnadams CIETYIONUMA KOMIIETEHITUSIMU:

— CIOCOOHOCTh y4yacTBOBaTh B paboTax IO JOBOJKE M OCBOCHHMIO HH(POPMAIIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U dKCIUTyaTanuu uHpopmarmonHeix cucrem (I1K-15);

— CIOCOOHOCTh MPOBOJUTH MOJATOTOBKY JIOKYMEHTallMM IO MEHEDKMEHTY KadecTBa
uHpopmannoHHbIX TexHonorui (I1K-16);

— CIIOCOOHOCTh KCIOJb30BaTh TEXHOJOTMH Pa3padOTKH OOBEKTOB MpOQecCHOHANbHON
NeSITEIbHOCTH, B 00JACTSIX: MAIIMHOCTPOEHUE, IPUOOPOCTPOEHUE, HayKa, TEXHUKA, 00pa3oBaHue,
MEIUIMHA, aJIMUHUCTPATUBHOE YIpaBICHHUE, IOPUCHpYAEHIUs, OU3HEC, NMpEeANPUHUMATENIbCTBO,
KOMMEpIIHs, MEHEIKMEHT, OAaHKOBCKUE CHUCTEMbI, O€30IacHOCTh HH(POPMALMOHHBIX CHCTEM,
yIpaBlIe€HUE TEXHOJIOTMUECKUMHU IIpollecCaMi, MEXaHUWKa, TEeXHHuYecKas (QHU3UKa, SHEpreTHka,
sJlepHasl OHEpPreTuka, CUJIoBas d3JIEKTPOHUKA, METAUIyprus, CTPOUTENIbCTBO, TPAHCIOPT,
KEJIE3HOJOPOKHBIM TPaHCIOPT, CBA3b, TEIEKOMMYHHUKAIIUH, YIPaBJIEHNE HWH(POKOMMYHUKALUSIMH,
[IOYTOBAsi CBSI3b, XMMMUYECKash NMPOMBIIUIEHHOCTb, CEJIbCKOE XO3SIICTBO, TEKCTUJIbHAs U JIerKas
IIPOMBIIIJIEHHOCTh, MUIEBasi MPOMBIIUIEHHOCTb, MEIUIIMHCKUE U OMOTEXHOJIOTUH, TOPHOE JEIO0,
obecrieueHre 0€30IaCHOCTU MOJ3EMHBIX MPEANPUATUN U MPOU3BOJACTB, IeoJiorus, HedTerasopas
oTpacib, Teoie3usi U KapTorpadus, reonHPOPMaAIMOHHBIE CUCTEMBI, JIECHON KOMIIJIEKC, XUMHKO-
JIECHOM KOMIUIEKC, JKOJIOTHsS, cdepa CcepBUCa, CHUCTEMBI MacCOBOW wuHGOpMAINKU, JIU3alH,
MEIUaUHIYCTPUS, a TAKKE NPEIIPUSTHS PA3IUYHOrO NpouiIs U BCE BUIbI JAEATEIBHOCTU B
YCIIOBUSAX 3KOHOMUKH MH(popmannoHHoro odmectsa [1K-17);
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— CIOCOOHOCTH ~ TPOBOIUTH  cOOp,  aHAIU3  HAYYHO-TEXHUUYECKOU
OTEUYECTBEHHOI0 U 3apy0eKHOI0 OMbITa 110 TemaTuke uccienoBanus (I11K-22);
— TOTOBHOCTb y4acTBOBAaTh B MIOCTAHOBKE U MPOBEICHUH IKCIEPUMEHTAIbHBIX UCCIIEOBAHUI
(I1IK-23);
— CIOCOOHOCTh OQOPMIISITH NOJMYyYEHHbIE pabouue pe3yabTaThl B BUAE IPE3EHTALUM, HAydHO-
TEXHUYECKHUX OTYETOB, CTATEH U JOKJIAI0OB HA HaydHO-TexHUUYecknX KoHpepermusax (ITK-26).
3nams:
— CTaHAApThl U METOJI0JIOTUU CO3AaHUs porpaMMHoro odecneuenus (I10);
— COBPEMEHHbIE TEXHOJIOTMHM MPOEKTUPOBAHUS KOMIIOHEHTOB MPOTPaMMHBIX KOMIUIEKCOB U
0a3 JaHHBIX;
— IpaBWJIa TEXHUKHU 0€30MaCHOCTH, HKOJIOTUU U MPOU3BOJICTBEHHON CAaHUTAPUH;
Ymemo:
— [pUHUMAaThb  KOHKPETHbIE  TEXHUYECKHE  pelleHus 1npu  pa3paboTke  OOBEKTOB
podeccuoHaIbHON JeSTENIbHOCTH, BbIOMpATh TEXHOJIOTMU W MHCTPYMEHTAJbHBIE CPEACTBA U C

uHpopmanuu,

y4eToM 3PPEKTUBHOCTH UX IPUMEHEHHUS;
— WCTOJB30BaTh HOPMATHBHBIE JOKYMEHTHI 10 KayeCTBY, CTAHIAPTHU3AIMH M CEPTH(PHUKAINN
[IPOJIYKTOB, 3JIEMEHTHI 3KOHOMUYECKOI0 aHAJIM3a B MPAKTUYECKOM e TEIbHOCTH;
Braoemy:
— COBpPEMEHHBIMH WHCTPYMEHTAJIBHBIMHU CPEICTBAMH U TEXHOJOTHSIMH IPOTPAMMHUPOBAHUS;
— CIOCOOHOCTBIO U TOTOBHOCTBIO OCYILECTBIISATH TEXHOJOIMUYECKUI IMpolecc pa3paboTKu
00BEKTOB MPO(HEeCCHOHATLHOMN JAESITEIIbHOCTH.

— 3 Kparkoe cojiep>kaHue IPOU3BOJICTBEHHON TIPAKTHKHU
3.1. Pa3gensl qUCIUIUINHEI

Moyib Paznen aucuuminHb Camoctosrenbhas
pabora, aK. .

O3HakOMJICHHE C TEXHOJOTHSIMH  IPOCKTHPOBAHUS U

Mogayns 1 | pa3paboTku 00BEKTOB MPOPECCHOHATBHON NEATCIBHOCTH | 36
CTPYKTYPOU ITPEANIPUSATHS.
Nzyuenue OCHOBHBIX TEXHOJIOTUICCKHIX MTOJIX0JIOB

Monynb 2 | IpOEKTHPOBaHUS U pa3pabOTKH 00BEKTOB MpOodeccuoHanbHOM 54
JESITEIILHOCTU. BBIMOTHEHNE WHIUBUAYAIBHOTO 3aaHS.

Monynes 3 | Cuctemarusanus Matepuaia, moaroToBKa OT4era. 18

Bcero yacos 108
Moayib Paznen aucuuminHb Camoctosrenbras
pabora, acTp. .

O3HakOMJICHHE C TEXHOJOTHSIMH  IPOCKTHPOBAHUS U

Mogayns 1 | pa3paboTku 00BEKTOB MPOPECCHOHATBHON NEATCIBHOCTH U 27
CTPYKTYPOH IPENNPUSATHSI.
Nzydenune OCHOBHBIX TEXHOJIOTUICCKHIX TOJIX0JIOB

Monynb 2 | IpOeKTHUPOBaHUS U pa3pabOTKH 00BEKTOB MpOodeccuoHanbHOM 40,5
JESITEIILHOCTU. BBIMOTHEHNE WHIUBUAYAITBHOTO 33 aHMS.

Monyns 3 Cucremaru3zanmsi MaTepuaia, IoAr0OTOBKA OTYETA. 13,5

Bcero yacos 81

3.2. ConepxxaHue pa3aesioB U CHUINIHHBI
Mooyne 1. O3naxomnenue ¢ mexHOIOUAMU NPOEKMUPOBAHUA U pA3PAOOMKU 00bEKMOos
npogheccuoHanbHol 0esmeIbHOCmU U CIMPYKMYypou npeonpusimus
OOmas xapakTepucTUKa MpeanpusaThs. MeToIuKU U TEXHOJOTUU pa3padOTKH 0OBEKTOB
npodeccuoHanbHOW JiesTenbHOCTU. CTpyKTypa HNpEeInpUsTHs, OCHOBHBIE MOAPA3JICNECHUS U
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paboune rpymmbl. XapaKTepPUCTHKH OCHOBHOTO OOOPYIOBaHHMS M WHCTPYMEHTAIBHBIX CPEICTB
MIPOEKTUPOBAHUS U pa3paboTKu 00BEKTOB MPO(ecCHOHAIBHON AESITENbHOCTH.

Mooyne 2. H3yuenue OCHOBHBIX MEXHONOSUHECKUX NOOX0008 NPOEKMUPOBAHUL U
paspabomku  00beKmos npoghecCUOHANbHOU OesimelbHOCmU. Buvlnoanenue uUHOUBUOYAILHO2O
3a0aHus

OCHOBHBIE ¥ BCHOMOTATENFHBIE TPOLECCH pa3padOTKA TPOMYKTa HA MPEANPHUSITHH.
[TapameTpbl OCHOBHBIX IIPOLIECCOB Pa3pabOTKM MPOIYKTa H pabOThl TEXHOJOTHYECKOTO
o0opynoBaHus. MeTobl KOHTPOJIST U yIpaBIeHHsI TpolieccaMu pa3paboTku mpoaykra. KoHTpois
KadecTBa TOTOBOTO MPOIYKTA.

BrImosHeHne HHAMBHTyaTbHOTO 33aHuSI.

Mooyne 3. Cucmemamusayus mamepuana, no020moeKa omuema

O06001eHre U cucTeMaTu3alus JaHHBIX [0 CTPYKTYpE, TEXHOJOTUU MPOEKTUPOBAHUS U
pa3paboTKH MPOJIyKTa, IpUMEHsieMOMYy oOopynoBaHuio. [lonck u cOOp HENOCTArOIIUX JaHHBIX.
[MonxrotoBka w Hamucanwe otdera. [loArOTOBKAa W HANMCaHWE OTYETa TI0 BBIOJHEHHIO
WH/IBHYAIEHOTO 3a/IaHHUSI.

3aKkperuieHue TEOPETUYECKUX 3HAHHI,
IIporpaMMbl OakaiaBpuaTa.

PazButne y 00y4aronmxcsi HaBbIKOB HAY9HO-HCCIIEA0BATEIBCKOM IEITETLHOCTH.

4 O0beM yueOHON MPAKTHKHU

MOJyYEHHBIX OOYYaloIUMUCA TpU HU3YyYEHUU

Bcero

Bunpr yue6HOM paboThI

3ayer. eqUHNILL

AKaJsieM. 4acoB

O01mast TPy10eMKOCTh THCHUILUIMHBI 110 y4eOHOMY

3,0 108
TJIAHY
KonTaktHas padora (KP) - -
CamocrositeabHas padora (CP), B Tom uncJe: 3,0 108
KoHnTakTHas camocrosiTesnbHas paboTa 3.0 0,2
CaMOCTOATENHEHOE BHIMIOJHEHNUE PA3/IeIOB JUCITUIUIMHBI ’ 107,8

Bua uTOroBOro KOHTpOJIA: 3a4eT ¢ OLEHKOMH

Bunpr yue6HOM paboThI

Bcero

3ayer. eqUHNILL

AcCTpOH. 4acoB

OO01ast TPy10eMKOCTh JUCHUILIHHBI 110 y4eOHOMY

3,0 81
IUIAHY
KonrTaktHas padora (KP) - -
CamocrositesabHasi padora (CP), B Tom uncJe: 3,0 81
KoHnTakTHas camocrositenbHas pabota 3.0 0,15
CaMOCTOATENHEHOE BBINIOJHEHNUE Pa3/IeI0B JUCIUIUIMHBI ’ 80,85

Bua uTOroBOro KOHTpOJIfA: 3a4€T ¢ OLEHKOM

AHHOTanusA padoyeid nporpaMmsl npeaaunIoMHoi npakruku (b2.11.2)

1 Heab npepaumioMHOil NPAKTUKH — BbIIOJIHEHUE BBITYCKHOM KBaM(UKAIMOHHON
paboTHI.
2 B pesyabrare MNpOXOoKJAeHHS MNPeJIUIJIOMHOI NPAKTHKH o0ydaluuiics 10
nporpaMme 6aKajJaBpuaTa J0JKeH:
Obnadams CIENyIOUTUMHA KOMIETEHITUSIMU
— CIOCOOHOCTh BbIOMpaTh U OIIEHMBATh CIOCOO peanu3aluy MH(MOPMAILMOHHBIX CHCTEM U
YCTPOICTB (IIpOTrpaMMHO-, allapaTHO- WIH MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIlIeHUs TOCTABJIEHHOM
3amaun(OIIK-6);
— CIOCOOHOCTh y4yacTBOBaTh B paboTax IO JOBOJKE M OCBOCHHMIO HH(POPMAIIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U dKCIUTyaTauuu uHpopmarmonusix cucrem (I1K-15);
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— CIIOCOOHOCTh KCIOJb30BaTh TEXHOJOTMH Pa3padOTKH OOBEKTOB MpOQecCHOHANbHON
NeSITeIbHOCTH, B 00JACTSIX: MAIIMHOCTPOEHUE, NPUOOPOCTPOEHUE, HayKa, TEXHUKA, 00pa3oBaHue,
MEIUIMHA, aJIMUHUCTPATUBHOE YIpaBJICHHUE, IOPUCHPYIEHIUs, OU3HEC, NMpEeANpPUHUMATENIbCTBO,
KOMMEpIIHS, MEHEIKMEHT, OaHKOBCKHE CHUCTEMbI, 0€30IacHOCTh HH(POPMALMOHHBIX CHCTEM,
yIpaBlI€HUE TEXHOJIOTMUECKUMHU IIpolleccaMi, MEXaHUKa, TEeXHHuYecKas (QHU3UKa, SHEpreTuka,
sJlepHas OHEpPreTuka, CUJIOBas d3JEKTPOHUKA, METAJUIyprusi, CTPOUTENIbCTBO, TPAHCHOPT,
KEJIE3HOJOPOKHBIM TPaHCIOPT, CBA3b, TEIEKOMMYHUKALIUM, YIPaBJIEHNE HWH(POKOMMYHUKALUSIMH,
[IOYTOBasi CBSI3b, XMMMUYECKash NMPOMBIIUIEHHOCTb, CEJIbCKOE XO3SIIICTBO, TEKCTUJIbHAs U JIEerKas
IIPOMBIIIJIEHHOCTh, MUIEBasi MPOMBIIUIEHHOCTb, MEIUIIMHCKUE M OMOTEXHOJIOTHH, TOPHOE JEIO0,
obecrieueHre 0€30IaCHOCTU MOJ3EMHBIX MPEANPUATUN U MPOU3BOJACTB, IeoJiorus, HedTeraopas
oTpacib, Teoie3usi U KapTorpadus, reonHPOPMaIIMOHHBIE CUCTEMBI, JIECHON KOMILJIEKC, XUMHKO-
JIECHOM KOMIUIEKC, JKOJIOTHs, cdepa CcepBUCa, CHUCTEMbI MaccoBOW HHGOpMAINK, JIU3aMH,
MEIUaUHIYCTPUS, a TAKKE NPEIIPUSITUS PA3IUYHOrO NpoduiIs U BCE BUIbI JAEATEIBHOCTU B
YCIIOBUSAX 3KOHOMUKH MH(popmannoHHoro odmectsa [1K-17);

— CIOCOOHOCTH  MPOBOJUTH  cOOp,  aHaJW3  HAy4yHO-TEXHMYECKOM  uHopMauuw,
OTEUYECTBEHHOI'O U 3apy0eKHOr0 OTbITa 10 TemaTuke uccienoBanus (I11K-22);

— TOTOBHOCTb y4acTBOBAaTh B MIOCTAHOBKE U MPOBEJCHUH IKCIEPUMEHTAIbHBIX UCCIIEOBAHUI
(ITK-23);

— CIOCOOHOCTh 0OOCHOBBIBATH MPABHJIBHOCTh BBIOPAHHON MOJIENH, COTIOCTABIISS Pe3ybTaThl
AKCIEPUMEHTAJIbHBIX IaHHBIX U NoJy4eHHbIX pemenuit ([1K-24);

— CIocoOHOCTh OQOPMIIATH NOJYyYEHHbIE paboyue pe3yabTaThl B BUAE IIPE3CHTALNM, HAYYHO-
TEXHUYECKUX OTYETOB, CTAaTeH U JOKJIAJ0B Ha HayyHO-TexHn4Yeckux koHdpepenusx (I1K-26).

3nams:

— BBIIIOJIHATH TIOUCK, O0OpabOTKy, aHaIW3 U CHCTEMAaTU3alMI0 HAyYHO-TEXHUYECKOM
nH(pOpMalLlUY, OCYILECTBIATh BBIOOP METOAMK M CPEACTB pElIeHUs 3a/ay, [OCTaBJICHHBIX
MIPOrpaMMOM IMPAKTUKU U TEMOU BBITYCKHOW KBaIM(UKAIIMOHHOM paboThI;

— BBIINOJIHATH KOHIENTYAJIbHOE IPOEKTUPOBAHUE ITPOIYKTA

— BBIIOJIHATH pabouee NPOEKTUPOBAHUE ITPU pa3pabOTKe MPOIYKTA;

— BBIIOJIHATE 00paOOTKY U aHAJIN3 PE3yJIbTaTOB TECTUPOBAHUS U UCIIBITAHUN;

— aHaJIM3UpPOBATh BO3HUKAWOIIME B TPOU3BOJCTBEHHOW U HAaY4YHO-HCCIEIOBATEIHCKOMN
NeSITeNIbHOCTH 3aTPyIHEHUS U UCKATh MMYTH UX Pa3pelIeHHUs;

— YwMmers:

— —paloTaTb C HayuyHbIMM TEKCTaMH, I10Jb30BaThCSl HAYYHO-CIPABOYHBIM ammaparom,
0(pOpMIIATH pe3yabTaThl HAYYHBIX HUCCIEA0BAHMIA;

— — HCNOJb30BaTh IIOJYYEHHbIE TEOPETUYECKHE 3HaHUS s pa3paboTKu OOBEKTOB
poeCcCHOHATBHON IeATeTLHOCTH.

Braoemy:

— CIIOCOOHOCTHIO MPUHUMATh KOHKPETHBIE IIPOEKTHBIE PEIICHUS], BHIOMPATh TEXHOJIOTHH MPU
pa3zpaboTke 00bEKTOB PO (hEeCCHOHATBEHOM NEATEBHOCTH, C YIeTOM 3PPEKTUBHOCTH;

— CIIOCOOHOCTBIO K HCIOJIb30BAHMIO IOJYYEHHBIX TEOPETUUYECKHX M MPAKTUYECKUX 3HAHUI
JUIS pellieHus 3a1a4 MpoPecCUOHAIBHOMN 1eATEIbHOCTH.

— 3 Kparkoe cozep:kaHue NpeJAUILNIOMHON TPAKTUKU

3.1 Pazgenbl qucuuIuiMHbl

O06bem pazzena
Moynb Pa3nen nucuumninHb JMCUIUTUTAHBL,
aKaJieM. yac.
Monayns | | BBenenue: nenu u 3ajauu NpeIMIuIOMHON TPAKTUKH. 4
Monynbs 2 | BeinosiHeHHE BBITYCKHON KBAIM(DPUKAITMOHHON pabOTHI. 320
Bcero yacos 324
Motynb Paznen aucuuiuimHsl | O6wem pasaena
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JTUCLMILTUHBL,
aCTpOH. Hac.
Monyns | | BBenenue: nenu u 3ajauu npeiMIuIOMHON IPAKTUKH. 3
Monynbs 2 | BeinosiHeHHE BBITYCKHON KBAIM(DUKAITMOHHON pabOTHI. 240
Bcero yacos 243

4.2 ConepkaHue pa3aesioB TUCITUTITUHBI

Mooy 1. Beeoenue: yenu u 3a0auu npeodOuniomHol npakmuky

Henun wu 3agaunm npenauiuioMHoil npakTukd. CocTaBlieHME U COTrJIacOBAaHUE IUIaHA
BBITIOJTHEHUST BBITYCKHON KBaIM(UKAITMOHHOW pPaOOTHI, KOHTPOJBHBIX TOYEK, BHAA M 00BEMa
MIPEJICTABISIEMOrO0 K KaKJI0M KOHTPOJIbHOW Touke Mmarepuana. OpraHu3aliOHHO-METOIUYECKUE
Meponpusatus. UHcTpykTaku Ha pabodyeM MecTe, IO 3JeKTpoOe30IacCHOCTH U MPOTHUBOIIOKAPHOM

0€30I1aCHOCTH.

Mooy 2. Beinonnenue 6blnycKHOU K8ATUDUKAYUOHHOU pAOOMbl

COop Hay4yHO-TEXHHYECKOW HHQOpMAIMM IO TEME BBITYCKHON KBaJM(UKAIIMOHHON
paboTel. OTpaboTKa METOJMK U BBINOJIHEHNUE IKCIIEPUMEHTAIbHBIX UCCIET0BaHUN.

PazpaboTka o6mieit konmenmuu mpoxaykra. [loabop u coriiacoBanwe METOIOB CPEICTB
peuieHus 3anad. BeimonHeHue pa®odero MpoeKkTHpoBaHMs MpoAykra. OmnucaHue Bcex CTaauid

pa3pabOTKX UHCTPYKIIUI MCIIOIH30BAHUS MTPOIYKTA.

C6op, oOpaboTka u cucremaruzauus marepuana. OQopmieHus oTyeTa Mo MpeaUINIOMHON

IIPaKTHKE.

[ToaroroBka MatepraioB JJsl BBIIOJIHEHHSI BHITYCKHON KBaJIM(UKALIMOHHONW pabOoTHI.

4 O0beM NpeAIMIIOMHON NPAKTUKH

O6bem
Bunpr yue6HOM paboThI B 3a4eTHBIX B akazem.
SIMHATIAX Jacax
OO01mas Tpy10eMKOCTh JMCHHUIIJIMHBI 110 Y4eOHOMY 9.0 324
MJIAHY ’
KonrTaktHas padora (KP) - -
CamocrositeabHas padora (CP), B Tom uncJe: 9,0 324
KoHnrakTHas camocrositenbHas pabota 9.0 0,2
CaMOCTOATENHEHOE BHINIOJHEHNUE Pa3/IeI0B JUCIIUIUIMHBI ’ 323,8
Bua nTOroBoro KOHTPOJIsi: 3a4€T ¢ OIEHKOM
O6bem
Bujibl yueOHON paboThI B 3aueTHbIX B acrpon.
SIMHUTIAX gacax
OO0mas Tpy10eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY 9.0 243
MJIAHY ’
KonTakTHas padora (KP) - -
CamocrositeabHas padora (CP), B Tom uncJe: 9,0 243
KoHTakTHas camocrosiTesnbHas paboTa 9.0 0,15
CaMOCTOATENHEHOE BHINIOJHEHNUE Pa3/IeI0B JUCIIUIUIMHBI ’ 242,85
Bua nTOroBoro KOHTPOJIsi: 3a4eT ¢ OIEHKOM
4.6 HayuHno-uccijenoBarejbckas paoora B cemectpe (b2.H.1)
1 Heap  HayuHo-ucciaenoBareabckoi  padorsi (HUP) - dopmupoBanue

HpO(bCCCI/IOHaJ'H)HI)IX KOMHGTGHHHfI MOCpCACTBOM INIAHUPOBAHUA MW OCYHICCTBJICHUA HAYYHO-
HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH Ha OCHOBAHUMM HU3YUYCHHBIX JUCOUIIJIMH, B TOM YHCJIC
CIICUaJIbHbIX, 1 CAMOCTOATCIIBHO 1/13yquH0171 I/IH(l)OpMaIII/II/I.
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2 B pe3yJbTaTe BHINOJHEHUS HAYYHO-HCCJIEI0BATEIbCKOI pPadoThl 00yUyaluuiics mo
nporpaMme 6aKajJaBpuaTa J0JKeH:
Obaad0ams KOMIETEHLIUSIMU:

— CIOoCOOHOCTh BbIOMpaTh U OLIEHHMBATh CHOCOO peain3alvi UH(QOPMALMOHHBIX CHCTEM U
YCTPOICTB (IIpOTrpaMMHO-, allapaTHO- WIH MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIlIeHUs TOCTABJICHHOM
3amaun(OIIK-6);

— CIOCOOHOCTh y4yacTBOBaTh B paboTax IO JOBOJKE M OCBOCHHMIO HH(POPMAIIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U AKCIUTyaTauuu uHdopmarmoHHsix cucreM (I11K-15);

— CIIOCOOHOCTh HCIIOJb30BaTh TEXHOJOTMH Pa3padOTKH OOBEKTOB MpOQecCHOHANbHON
NEeSITeIbHOCTH, B 00JACTSIX: MAIIMHOCTPOEHUE, MPUOOPOCTPOEHUE, HayKa, TEXHUKA, 00pa3oBaHue,
MEIUIMHA, aJIMUHUCTPATUBHOE YIpPaBJICHHUE, IOPUCHPYAEHIUS, OU3HEC, MPEeANpPUHUMATENbCTBO,
KOMMEpIHS, MEHEIKMEHT, OAaHKOBCKUE CHUCTEMbI, O0€30IacHOCTh HH(OPMALMOHHBIX CHCTEM,
yIOpaBlI€HUE TEXHOJIOTMUECKUMHU IpOollecCaMi, MEXaHUKa, TEeXHHuYeckas (HU3UKa, SHEpreTHka,
sJlepHas OHEpPreTuka, CUJIOBas d3JEKTPOHUKA, METAJUIyprus, CTPOUTENIbCTBO, TPAHCHOPT,
KEJIE3HOJOPOKHBIM TPaHCHOPT, CBA3b, TEIEKOMMYHUKALIUH, YIPaBJIEHUE HWH(POKOMMYHUKALUSIMH,
[IOYTOBAsi CBSI3b, XMMMUYECKasi NMPOMBIIUIEHHOCTb, CEJIbCKOE XO3SIIICTBO, TEKCTUJIbHAs U JIEerKas
IIPOMBIIIJIEHHOCTD, MUIEBasi MPOMBIIUIEHHOCTb, MEIUIIMHCKUE M OMOTEXHOJIOTUH, TOPHOE JEIO0,
obecrieueHre 0€30IaCHOCTU MOJ3EMHBIX MPEANPUATUN U MPOU3BOJACTB, IeoJiorus, HedTeraopas
oTpacib, Teoe3usi U KapTorpadus, reonHPOPMAIMOHHBIE CUCTEMBI, JIECHON KOMILJIEKC, XUMHKO-
JIECHOM KOMIUIEKC, 3KOJiorus, cdepa cepBHCa, CHUCTEMbl MAaccoBOWl MHQOpMAaIUH, IU3aiiH,
MEIUaUHIYCTPUS, a TAKXKE NPEIIPUSTHS PA3IUYHOrO NpoduiIs U BCE BUIbI JAEATEIBHOCTU B
YCIIOBUSAX 3KOHOMUKHU HH(popmannoHHoro odmectsa [1K-17);

— CIOCOOHOCTh  MPOBOJAUTH  cOOp,  aHaJW3  HAy4yHO-TEXHMUYECKOM  uHopMauuw,
OTEUYECTBEHHOIO U 3apy0eKHOr0 ombITa 10 TemaTuke uccienoBanus (11K-22);

— TOTOBHOCTb y4acTBOBaTh B MIOCTAHOBKE U MPOBEJCHUH IKCIEPUMEHTAIbHBIX UCCIIEOBAHUI
(I1IK-23);

— CIOCOOHOCTh 0OOCHOBBIBATH MPABHJIBHOCTh BBIOPAHHON MOJIENH, COTIOCTABIISS Pe3ybTaThl
AKCIEPUMEHTAJIbHBIX IaHHBIX U NoJy4eHHbIX pemenuit ([1K-24);

— CIIOCOOHOCTH HCIIOJIb30BaTh MaT€MaTHYEeCKHEe METOJbl 00pabOTKH, aHajau3a U CUHTE3a
pe3ynbTaToB npodeccuoHanbHbIX uccaeaoanuit (I1IK-25);

— CIOCOOHOCTh OQOPMIISITH NOJTYyYEHHbIE pabouue pe3yabTaThl B BUAE IPE3eHTALUM, HAydHO-
TEXHUYECKUX OTYETOB, CTAaTeH U JOKJIAJ0B Ha HayyHO-TexHU4Yeckux KoHdpepenusax (I1K-26).

— Iloocomosums u npedcmasums K 3auwjume HaydHO-UCCIENOBaTeNlbcKylo pabdoty (HUP),
BBINIOJIHEHHYI0O Ha COBPEMEHHOM YpPOBHE pa3BUTHUsS HAyKM M TEXHHUKHM U COOTBETCTBYIOIIYIO
BBIOpAaHHOMY HAalpaBJIEHUIO MOJITOTOBKU M Iporpamme oOy4yeHus. B mpencraBieHHO K 3amiure
HUWP nomxHbI OMYyYUTHh pa3BUTHE 3HAHMS M HABBIKU, NOJyYEHHbIE 0OyYalOIUMCS IPU OCBOCHHUU
nporpaMMbl  OakaiaBpuara, B TOM UHWCI€ NPU M3YYEHUHM CHEIUAIbHBIX JAUCLHUILIMH.
[IpencraBnennas k 3amure HUP nomkHa copep:karh OCHOBHBIE TEOPETHYECKHUE IOJIOKECHMUS,
AKCIEPUMEHTAJIbHBIE PE3YIbTAThl, IPAKTUUECKUE JOCTUKEHUS U BBIBOJIbI U3 paOOTHI.

3 KpaTtkoe coaep:kaHie HAy4YHO-HCCJIeJ0BaTeIbCKOI padoThl

B nporuecce ocBoeHMs JUCHUILIMHBI O0y4arOIUICs JOJKEH MOATOTOBUTh U IMPEJICTaBUTh K
3alUTe Hay4dHO-UCCIeAoBaTeNbekylo paboty (HUP), BbmosHeHHYI0O Ha COBpPEMEHHOM YpPOBHE
pa3BUTHUSI HAYKM U TEXHUKH U COOTBETCTBYIOLIYIO BBIOpAaHHOMY HaIlpaBJICHHUIO MOJATOTOBKU U
nporpamme oOydeHusi. B npeacrasiennoit k 3amure HUP nomkabl momydnTs pa3BUTHE 3HAHUS U
HAaBbIKHU, MOJYYEHHbIE 00yJaromMMCs IPH OCBOCHUU IIPOrpaMMbl OakanaBpuara, B TOM YUCIE IPU
W3y4YEHUN CIEeNHaNbHbIX aucnuiuivH. [IpencraBimennas k 3amure HUMP nomxna copepxkarh
OCHOBHBIE ~TEOPETUYECKHE IOJIO)KEHMSI, HKCIEPUMEHTAJIbHbIE PE3YNIbTaThl, MPAKTUUYECKHUE
JOCTHKEHHS ¥ BBIBOJIBI IO padoTe.

PXTY um. JI.1. MeneneeBa npeayCMaTpuBarOTCS CIAEAYIOIINE BUIbI U OTAIIbl BBIITOJHEHUS
1 KOHTPOJISI HAYYHO-HCCIIEI0BAaTENbCKOM paboThl 00yUarOLIUXCsL:
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— IUJIAaHUPOBAaHUE HAYYHO-UCCIIEOBATENIbCKOM pPAa0OTHI, BKIIOYAIOIIEE O3HAKOMIICHHE C
TEMaTUKON HCCIIEeIOBaTENbCKUX padOT B JaHHOW 00JacTM W BBIOOp TEMbl HCCIEIO0BaHUS,
HanucaHus pedepara 1o n30paHHON TeMe;

— ¢opmupoBanue 3aganus Ha HUP;

— IMpOBEJIEHUE HAYYHO-UCCIIEJ0BATENbCKON pabOThI;

— KOPPEKTHPOBKA IJIaHa MIPOBE/ICHUSI HAYYHO-UCCIIEN0BATENbCKON paboThI;

— COCTaBJICHHE OTYETa O HAyYHO-UCCIIEJOBATEILCKOM paboTe;

— nyOauyHas 3allyTa BBIMOJIHEHHON paboThI.

OcHoBHOM (opMOH TIIAaHUPOBAHUS M KOPPEKTUPOBKH HHAWBUIYaIbHBIX IUIAHOB HAy4YHO-
HCCIIE0BATEIBCKOM paboThl 00ydaeMbIX SBISIETCS OOOCHOBAaHHUE TEMBI, OOCYXKJCHHE IIaHA M
MIPOMEXYTOUHBIX PE3YJIbTATOB HCCIEA0BAHUS B paMKaX Hay4YHO-HCCIIEI0BATEIbCKOIO CEMUHApA.

B mnpouecce BbIMOTHEHHS] HAy4YHO-UCCIENOBATENbCKONM pabOThl M B XOJE 3alllUThl €€
PE3yJbTAaTOB MPELYCMOTPEHO LIMPOKOE OOCYKIEHUE B YUEOHBIX CTPYKTYpax By3a ¢ MPUBJICUEHUEM
paboTosaTenell U BeAYLIMX HCCIENIOBaTENeH, MO3BOJIAIONIEE OLEHUTh YPOBEHb NMPHOOPETEHHBIX
3HaHWUH, yMEHUN U CHOPMUPOBAHHBIX KOMIETEHIIMNA 00YyJarOLIUXCSL.

Temsr u pykoBoautenu HUP GakamaBpoB 3aciaylMBarOTCsS U YTBEP)KAAIOTCS MPOTOKOJIAMU
3acenanuii kapeapel UKT.

4 O0beM HAY4YHO-HCCJIeI0BATEIbCKOI padoThI

. B 3auerHbIx B akanem.
Bunel yue6HOM paboThI
SIMHUTIAX qacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3,0 108
KonrTaktHas padora (KP) 0,9 32
[Tpaxtnueckue 3anstus (113) 0,9 32
CamocrositesbHas padora (CP): 2,1 76
Buja xonrpossi: OT4er M 32a4eT C OLICHKOM
Bib! yueGHoi paoTs! B 3ageTHBIX B actpon.
SIMHUTIAX qacax
OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3,0 81
KonrTaktHas padora (KP) 0,9 24
[Tpaxtnueckue 3anstus (113) 0,9 24
CamocrositesbHas padora (CP): 2,1 57
Bua xonrpoJsi: OT4er M 32a4eT C OLIEHKOM

4.7 I'ocynapcTtBennasi uroropasi arrecramnus (b3)

1 Ileap rocyaapcTBeHHOWl HMTOrOBOW aTTecTalluM — OOBEKTHMBHAS OIICHKA YPOBHS
chOpMUPOBAHHOCTH  OONICKYJIbTYPHBIX, OOIMENPOPECCHOHAIBHBIX W  IPOQPECCHOHAIBHBIX
KOMIIETEHIMI1 BBIIYCKHUKAa YHHUBEPCUTETA, €r0 TOTOBHOCTU K BBINOJHEHUIO MPO(PECCHOHATbHBIX
3azad.

2 B pe3yabrare TrocyJiapCcTBeHHOWl WTOroBOW arrecTauMd oOy4Yawmoummiicss 1o
nporpaMme 6aKajaBpuaTa 10JKeH 00/1a1aTh CJIeAYIOIUMU KOMIeTeHIUAMM:

— BJAQJCHHUE KYJIbTYpOM MBIIUIEHHS], CIIOCOOHOCTh K OOOOIIEHHIO, aHANU3y, BOCIPUSATHE
uH(popMaluy, TMOCTAaHOBKA LENU U BBIOOPY IMyTeH ee AOCTHUKEHHS, YMEHHE JOTMYECKH BEPHO,
apryMEHTHPOBAHHO U SICHO CTPOUTh YCTHYIO U MUCbMeHHYI0 peub (OK-1);

— TOTOBHOCTb K KOOIIEpalMM C KOJUIETaMHu, padoTe B KOJUIEKTHBE;, 3HAHUE MPUHLMUIIOB M
METO/1bl OPTaHU3ALIMY U YIpaBlieHUs MaibIMU KosuiektuBamu (OK-2);

— CIOCOOHOCTh HAaXOAMTh OPraHU3AllIOHHO-YIIPABICHUECKUE PEUICHUS B HECTaHJApPTHBIX
CUTYalUsIX U TOTOBHOCTb HECTH 32 HUX OTBeTCTBEHHOCTh (OK-3);

— TMOHMMAaHHWE COLMAJIBHOW 3HAYMMOCTH CBO€H Oyaymieil mpodeccun, oOiiazaHue BBICOKON
MOTHBAIMEN K BBINOJHEHUIO MTpodeccnoHanbHoil aesitenbHocTd  (OK-4);
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— CIOCOOHOCTh HAy4YHO aHAJIM3UPOBATH COLMAIBHO 3HAUYMMBbIE MPOOJIEMBbI U IMPOIIECCHI,
YMEHHE HCII0JIb30BaTh Ha MPAKTUKE METOJAbl T'YMAaHUTApHBIX, IKOJIOTMYECKUX, COIMAJIBHBIX H
SKOHOMMUYECKUX HayK B pa3jIMuYHbIX BUAAX NMPOPEecCUOHAIBLHON U coluanbHOM AestenbHocTH (OK-
5);

— yMEHHME NpPUMEHSITb METOJbl M CpeACTBa MNO3HAHMS, OOYyYEeHHS U CaMOKOHTPOJS JUIS
MHTEJJIEKTYaJIbHOTO  Pa3BUTHSA, TMOBBIIIEHUS  KYJIBTYPHOIO  YpPOBHs, Ipo(eCCHOHAIBHOM
KOMIIETEHI[MM,  COXPAaHEHUS  CBOEr0  3J0pOBbsl,  HPAaBCTBEHHOTO U  (PU3UYECKOIrO
camocosepmenctBoBanus (OK-6);

— yMEHHME KpPUTUYECKH OLIEHMBAaThb CBOU JOCTOMHCTBA U HEJOCTAaTKU, HAMETUTh IMYTH HU
BBIOpATh CPEJCTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HepoctaTtkoB  (OK-7);

— OCO3HaHHE 3HAYCHUS T'YMAaHUCTHUYECKUX LIEHHOCTEH Ui COXpaHEHUs M pa3BUTUS
COBPEMEHHOM IMBWIN3ALMK; TOTOBHOCTh MPUHATH HPABCTBEHHbIE OO0S3aHHOCTH MO OTHOUICHHUIO K
OKpYXaIoIlel Mpupojie, o0IecTByY, APyrumM oasam u camomy cede (OK-8);

— 3HaHME CBOMX IpaB M OOA3aHHOCTEH KaK IpaKJaHWHA CBOEW CTpaHbl, HCIOJb30BaHUE
NEUCTBYIOLIEr0 3aKOHOJATEeNbCTBa, JAPYrUX IMPABOBBIX JOKYMEHTOB B CBOEH JESTENbHOCTH;
JEMOHCTpAIMsl TOTOBHOCTU M CTPEMJICHHMSI K COBEpIICHCTBOBAHUIO M Pa3BUTHIO OOIECTBa Ha
npuHnunax rymanusma (OK-9);

— CIOCOOHOCTh K MUCbMEHHOM, YCTHOM U 3J€KTPOHHON KOMMYHMKAIIMU HA FOCYAapCTBEHHOM
S3bIKE U HE0OX0IMMOE 3HaHUe UHOCTpaHHOro si3bika (OK-10);

— BJIQJICHUE CPEICTBAMHU CAMOCTOSITEILHOTO, METOJUYECKH MPaBUJIHLHOIO HCIOJIb30BaHUS
METO/I0B (PU3UYECKOTO BOCHUTAHUS M YKPEIUIEHUS 3/0POBbs, TOTOB K JOCTHKEHHIO JIOJDKHOTO
YpOBHSI (PU3MUYECKOW TOJATOTOBICHHOCTH [UIsi OOECTEeYeHMs] TIOJIHOLIGHHOM COIMaIbHOU U
npodeccroHanbHOM nearenbHocTu (OK-11);

— BJAJCHME IIMPOKOM o0Omell noAroToBko (0a30BBIMM 3HAHUSIMHM) ISl PELICHHS
MIPaKTUYECKUX 3a7[a4 B 00J1aCTH HHPOPMAIMOHHBIX cucTteM U TexHosoruit (OIIK-1);

— CIIOCOOHOCTh HCHOJIb30BaTh OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbBIX JUCLHMIUIMH B
Mpo(ecCHOHAIIbHON  IESATENIbHOCTH, HIPUMEHSTh METOJAbl MaTEeMaTHMYeCcKOro aHajuu3a |
MOJENUPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTanbHOro uccinenosanus (OI1K-2);

— CIIOCOOHOCTh NMPUMEHSATh OCHOBHBIE NPUEMBI U 3aKOHBI CO3JaHUS U YTEHUS 4YepTexell u
JOKYMEHTAllMd II0 ammapaTHbIM U MPOTrpaMMHBIM KOMIIOHEHTaM HH()OPMALMOHHBIX CHCTEM
(OIIK-3);

— [OHMMaHWE CYIIHOCTH W 3HaueHuss uHopMauuu B PA3BUTUU  COBPEMEHHOIO
MH(OPMALIMOHHOTO OOIIeCTBa, COOJIIOJIEHUE OCHOBHBIX TpeOoBaHMM K HH(DOPMAILIMOHHOM
0€30MacHOCTH, B TOM UHMCIIE 3alluTa rocyaapctBenHol tainel (OI1K-4);

— CIIOCOOHOCTH  KCIIOJIb30BaThb  COBPEMEHHBIE  KOMIIBIOTEPHBIE  TEXHOJIOTUH  IOMCKA
nH(popMalUy Ui PEUICHHs MOCTaBJIECHHOMN 3a/layM, KPUTUYECKOIO aHalu3a 3ToW MHbopManuu U
000CHOBaHMSI MPUHATHIX UJeH 1 Moaxo10B K pemeHuto (OIIK-5);

— CIOCOOHOCTh BbIOMpaTh U OIIEHMBATh CIOCOO peanu3aluy MH(MOPMAILMOHHBIX CHCTEM U
YCTPOICTB (IIpOTrpaMMHO-, allllapaTHO- WIHM MPOTrPaMMHO-aNIapaTHO-) AJIsl PEeIlIeHUs TOCTABJIEHHOM
3amaun (OI1K-6);

— CIOCOOHOCTh y4yacTBOBaTh B paboTax IO JOBOJKE M OCBOCHHIO HH(OPMAIIMOHHBIX
TEXHOJIOTUH B X0/1€ BHEJIPEHUS U AKCIUTyaTanuu uHpopmarmonusix cucrem (I11K-15);

— CIOCOOHOCTh MPOBOJUTH MOJATOTOBKY JIOKYMEHTAllMM 10 MEHEKMEHTY KadecTBa
nHpopmannoHHbIX TexHonoruit (I1K-16);

— CIOCOOHOCTh MCIOJb30BaTh TEXHOJOTMH pPa3pabOTKU OO0BEKTOB MpodeccrnoHalbHON
NeSITeIbHOCTH, B 00JACTSIX: MAIIMHOCTPOEHUE, MPUOOPOCTpPOEHUE, HayKa, TEXHUKA, 00pa3oBaHue,
MEIUIIMHA, aJIMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OU3HEC, MpEeANpUHUMATENbCTBO,
KOMMEpIHS, MEHEIKMEHT, OAaHKOBCKHE CHUCTEMbl, O€30MacHOCTh HH(OPMALMOHHBIX CHCTEM,
yIOpaBlIe€HUE TEXHOJIOTMUECKUMHU IpollecCaMi, MEXaHUKa, TEeXHHuYecKas (HU3UKa, SHEpreTHka,
sJlepHas JHEpPreTuka, CUJIoBas d3JEKTPOHUKA, METAIYyprus, CTPOUTENbCTBO, TPAHCIOPT,
KEJIE3HOJOPOKHBIM TPaHCHOPT, CBA3b, TEIEKOMMYHUKALIUU, YIpPaBJieHUE WH()OKOMMYHUKALUIMU,
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[IOYTOBAsi CBSI3b, XMMMUYECKash NMPOMBIIUIEHHOCTb, CEJIbCKOE XO3SIICTBO, TEKCTUJIbHAs U JIerKas
IIPOMBIIIJIEHHOCTh, MUIIEBasi MPOMBIIUIEHHOCTb, MEJUIIMHCKUE M OMOTEXHOJIOTMH, TOPHOE JEIIO,
obOecrieueHre 0€30IaCHOCTU IOJ3EMHBIX MPEANPHUATHI U MPOU3BOJACTB, I'eoJiorusi, HedTerazoBas
oTpacib, Teoie3usi U KapTorpadus, reonHPOPMaLIMOHHbIE CUCTEMBI, JIECHON KOMILJIEKC, XUMHKO-
JIECHOM KOMIUIEKC, 3KoJiorus, cdepa cepBUcCa, CHCTEMbl MaccoBOW HH(OpMAaIUM, TU3aiiH,
MEIUaUHIYCTPUS, a TAKXKE NPEIIPUSTHS PAa3IUYHOrOo NpouiIs U BCE BUIbI JAEATEIBHOCTU B
YCIIOBUAX 3KOHOMUKHU HH(popMannonHoro oduiectsa (I1K-17);

— CIOCOOHOCTH  MPOBOJUTH  cOOp,  aHaAJM3  HAy4YHO-TEXHMYECKOM  uHopMauuu,
OTEUYECTBEHHOIO U 3apy0eKHOr0 ombITa 10 TemaTuke uccienoBanus (11K-22);

— TOTOBHOCTb y4acTBOBaTh B MIOCTAHOBKE U MPOBEJCHUH IKCIEPUMEHTAIbHBIX UCCIIEAOBAHUM
(I1IK-23);

— CIOCOOHOCTh 0OOCHOBBIBATH MPABHJIBHOCTh BBIOPAHHON MOJIENH, COTIOCTABIISS PE3ybTaThl
AKCIEPUMEHTAJIbHBIX JaHHBIX U NoJNy4eHHbIX pemeHuit  [1K-24);

— CIIOCOOHOCTh HCII0JIb30BaTh MaTeMAaTUYECKHE METOJbl 00pabOTKH, aHajau3a W CHUHTE3a
pe3ynbTaToB npodeccruoHanbHbIx uccaenoBanuit (I1K-25);

— CIOCOOHOCTh OQOPMIISITH NOJYyYEHHbIE pabouue pe3yabTaThl B BUAE IPE3EHTALUM, HAyYHO-
TEXHUYECKUX OTYETOB, CTAaTeH U JOKJIAJ0B Ha HayyHO-TexHU4Yeckux koHdpepenusx (I1K-26).

3nams:

— MOPSIIOK OpraHU3aliy, IUIAaHUPOBAHUS U MPOBEICHUS HAYYHO-HCCIIEI0BATEIbCKUX PadoT C
HCII0JIb30BAHUEM IOCIIETHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B IaHHOM o0acTu;

— OCHOBHBIE TPeOOBaHUsI K MPECTABICHUIO PE3YIbTATOB IIPOBEJAECHHOTO HCCIEA0BAaHUS B BUJIE
HAy4YyHOTO OTYETa, CTAThbU UJIU JI0KJIA/1a;

— METO/bl U CPE/ICTBA IPOEKTUPOBAHUS HUH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTUI;

Ymemo:

— CaMOCTOATEIbHO BBISBISTH IEPCIEKTUBHbIE HANpPABJIEHUS HAYYHBIX HCCIEI0BaHUH,
000CHOBBIBATh aKTyaJIbHOCTb, TEOPETUUECKYIO U IPAKTHUECKYIO0 3HAYUMOCTb NMPOOIEMBI,;

— OCYIIECTBJIATh MOUCK, 00pabOTKy M aHAIN3 HAyYHO-TEXHMYECKON MH(GOpMaLUU MO TeMme
BBITIOJIHSAEMOM pabOThl, B TOM YHCIIE€ C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHil;

— 000CHOBBIBaTH TMPUHHUMAEMbI€ IPOEKTHBIE PELICHUS, OCYILECTBISATh IOCTAHOBKY H
BBINIOJIHATH AKCIEPUMEHTBI 110 MPOBEPKE UX KOPPEKTHOCTU U 3PPEKTUBHOCTH;

— pazpabaTeiBaTh MH(OPMALMOHHBIE CUCTEMbl M TEXHOJOTHHU ISl PEIICHUs MPAKTUYECKUX
3a/1ay;

Braoemy:

— METOJOJIOTHE M  METOJMKOM IpPOBEACHUS HAYYHBIX HCCIEIOBAHMM; HaBBIKAMH
CaMOCTOSITENIbHON Hay4HOM U HCCIIEA0BaTENbCKOM paboThI;

— HaBbIKaMHU pabOThI B KOJUIEKTHUBE, IIJIAHUPOBATh U OPraHU30BbIBATh KOJIJIEKTUBHBIE HAyYHBIE
UCCIIEIOBAaHUSL U pa3pabOTKU MPOEKTOB; OBJAJAEBATh COBPEMEHHBIMU METOJAMM HCCIIEIOBAaHUS U
aHaJIn3a MOCTaBJIEHHBIX IPo0IIeM;

— CIOCOOHOCTBIO pellaTh IIOCTABJICHHBIE 3aJauyd, HCHOJb3yd YMEHHS M HaBbIKH B
OpraHu3alui Hay4HO-HCCIEA0BATEIbCKUX U IPOEKTHO-TEXHOJIOTUYECKUX PaboT;

— paboTaTh Ha COBPEMEHHOM OOOpYAOBaHUH, pa3pabaThiBaTh OOBEKTHI MPO(ecCHOHATBHON
NEeSITEeIbHOCTH U aHAIU3UPOBATh PE3YNIbTATHI.

3 Kparkoe coaep:xkanne 'MA

l'ocynapctBenHast uToroBast arrectanusi OOydalIMXCs MO Mporpamme OakajaBpuaTa
MIPOBOJUTCS B (pOpME 3alIUTHI BBIMYCKHOM KBanudukanuonHoi padorsl (BKP). I'ocynapcTennas
uToroas arrectanus B popme 3amutsl BKP npoxonut B 8 cemMectpe Ha 6a3e 3HaHUH, OJTYyICHHBIX
CTYACHTaMH IpH U3ydeHuH aucuuiuinH HampaieHus 09.03.02 — MudopManuoHHbIE CUCTEMBI U
TEXHOJIOTUHU.

l'ocynapctBeHHast uToroBasi aTTecTalus OOyYaroIIMXCs IO Iporpamme OakanaBpuara —
3alUTa BHITYCKHOM KBaIU(UKaMOHHON pabOThl IPOBOAUTCS FOCYIaPCTBEHHOM SK3aMEHAIIMOHHOM
KOMHCCHEN.
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KouTponbs 3nanuii oOywarommxcsi, noiaydeHHbIx npu ocBoeHuu OOIL, ocymecTBisiercs
nyreM nposeneHus 3ammTel BKP 1 npucBoenus kpanuduxanuu «b6akamaBpy.

4 Oobem 'MA

[Iporpamma oTHOcHTCsI K 6a30BOM yacTH ydeOHOro rmiaHa, Kk 070Ky 3 «['ocymapcTBeHHas
utoroBas arrectanus» (b3) m paccuntana Ha cocpemOTOUYEHHOE MPOXOXKIeHUE B 8§ cemectpe (4
Kypc) obyuenust B oobeme 216 u (6 3ET). Ilporpamma npenmnosiaraer, 4To 00ydaroluecss UMET
TEOPETHUYECKYI0O W MPAKTUYECKYI0 IOATOTOBKY B 00JacTH HWH(OOPMAIMOHHBIX CHCTEM U
TEXHOJIOTUH.

. B 3auetHbIx B akanem.
Buner yue6HOM paboTh
eAMHUTIAX gacax

OO0uiasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY ILUIAHY 6 216
KonrTaktHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
Brinonnenue, Hanucanue u opopmiienue BKP 6 216

Bun kourpous: 3amura BKP 3amuTta BKP

. B 3agetnrix | B actpoHOM.
Bunel yue6HOM paboThI

eAMHUTIAX gacax
OO0uasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4eO0HOMY IUIAHY 6 162
KonrTaktHas padora (KP): - -
CamocrositeabHas padora (CP): 6 162
Brinonnenue, Hanucanue u opopmiienue BKP 6 162
Bun kourpous: 3amura BKP 3amuta BKP

4.8 ®akyJbTaTHBBI

AHHOTaNUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
«IlepeBoa Hay4YHO-TeXHHYeCKOH JuTeparypb» (PT/.1)

1 leab aMCHUIIMHBI — TMpHOOpeTeHrne 00ydaromuMHcs OOIIed, KOMMYHUKaTUBHON U
npodeccruoHaIbHON KOMIIETEHLIUH, YPOBEHb KOTOPBIX Ha OTAEIbHBIX 3TAIax SI3bIKOBOM MMOATOTOBKH
MIO3BOJISIET BBINOJHATh Pa3IMyHble BUIbl NPOPECCHOHAIBLHO OPUEHTUPOBAHHOIO IE€pEBO/JA B
IIPOU3BOJICTBEHHON U HAYYHOU JESATEIBHOCTH.

2 B pe3yabTare n3yuyeHus IHCHUILIMHBI 00y4alolIuiics 10 NporpaMmMe 0aKkajaBpuara
JOJIKeH:

Obnadams CIETyIONUMA KOMIIETCHITUSIMU:

— CIOCOOHOCTh K MUCbMEHHOM, YCTHOM U 3JIEKTPOHHON KOMMYHHKAI[MU HA FOCYJapCTBEHHOM
S3bIKE U HE0OX0IMMO€E 3HaHUe HHOCTpaHHOro si3bika (OK-10);
— CIOCOOHOCTh  MPOBOJUTH  cOOp,  aHaluW3  HAyYHO-TEXHMYECKOM  uH(opMauuu,
OTEUYECTBEHHOI'O U 3apy0eKHOr0 OmbITa 10 TemaTuke uccienoBanus (11K-22);
3uamo:
— OCHOBHBIE CIIOCOOBI IOCTHKEHUS SKBUBAJIECHTHOCTHU B IIEPEBO/IE;
— OCHOBHBIE IIPUEMBI NIEPEBOJIA;
— S3BIKOBYIO HOPMY U OCHOBHbIE (DYHKIIMHU A3bIKA KAK CUCTEMBI;
— JOCTaTOYHOE JUIsl  BBIIIOJIHEHUS  IIE€peBOJia  KOJUYECTBO  JIGKCMYECKUX  €JIMHUII,
(G pa3eosoTU3MOB, B TOM YUCJIE€ COLIMATIBHBIX TEPMUHOB U JIMHIBOCTPAHOBEUECKUX PEaANIHii;
Ymemu:
— MPUMEHSITh OCHOBHBIE IPUEMBI IIEPEBOJIA;
— OCYIIECTBJIATb  IUCHbMEHHBIH  MEpeBOJ C  COONMIOJEHHMEM  HOPM  JIEKCHUYECKOM
SKBUBAJIEHTHOCTH, COOIIOICHUEM I'PAMMATUYECKUX, CHHTAKCUYECKUX U CTHJINCTUYECKUX HOPM;
— 0(OpMIIATH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;
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— OCYIIECTBJIATb INEPEBOJ C COONIOJIGHHEM HOPM JIEKCMYECKOM HKBHUBAJIEHTHOCTH,
cOOIOIGHUEM TPaMMaTHUYECKUX, CUHTAKCUYECKMX U CTUJIMCTHUYECKUX HOPM TEKCTa NepeBojia U
TEMIIOPAJIbHBIX XapaKTEPUCTUK UCXOJHOTO TEKCTA;

Braoemy:

— METOAMKON MPEANnepeBoYECKOTO aHaIN3a TEKCTa, CIOCOOCTBYIONIENH TOYHOMY BOCIIPUSTHIO
HCXOJIHOTO BBICKA3bIBAHUS,

— METOAMKOW MOJArOTOBKM K BBINOJIHEHHIO IE€PEBOJAA, BKIIIOYas MOUCK HHPOpPMAIMHU B
CIPaBOYHOM, CHIELIHMAILHOM JTIUTEpAType U KOMIIbIOTEPHBIX CETSIX;

— OCHOBaMHM CHCTEMBbI COKPAILIEHHOM MepeBOIYECKOM 3aKCH MTPH BBIIIOJIHEHUH TIEPEBO/IA;

— OCHOBHOU MHOS3BIYHOM TEPMUHOJIOTMEN HAIIPaBJICHMS,

— OCHOBaMH pedepupoBaHUs U aHHOTUPOBAHUS JINTEPATYPHI 110 HAPABIEHUIO.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Beenenue. Ilpeamer u posib mepeBoja B COBpEeMEHHOM oOmiectBe. Paznmuunbie BUIBI
nepeBoJia. 3a7auu U MECTO Kypca B MOJArOTOBKE OaKaiaBpa TEXHUKU U TEXHOJIOTHH.
Mooynw 1:
1.1. CpaBHeHHe TOpsAKa CJIOB B aHTJIMUCKOM W PYCCKOM TmpemiokeHusx. llepeBox
IIPOCTOr0 MOBECTBOBATEIBHOIO IIPEIOKEHHS HACTOSIEr0, OYAYIIEro 1 MPOLIEIIIEro BpEMEHH.
OcoOeHHOCTH TEepeBOJa BOIPOCUTENbHBIX U OTPHUIATEIbHBIX MPEIJIOKEHUN B PA3IUYHBIX
BpeMeHax.
1.2 IlepeBon mpennoxkenuit Bo BpemeHax Indefinite, Continuous. Urenue u nepeBoj Mo
TE€M€ HalpaBJICHUS.
Mooy 2.
2.1. [lepeBox mpemyoxkenuii BO BpemeHax rpymm Perfect, Perfect
Continuous (yTBepAUTENbHbIE, BOIPOCUTEIbHbIE U OTpULIaTENbHbIE (POPMBI). OcOOEHHOCTH
ynoTpedaeHUs] BCIOMOTaTeIbHbIX IJ1aroJyioB.
2.2 IlepeBo cTpagaTenbHOrO 3ajo0ra. TpyaHbIe cilydau MepeBoJa CTPaAaTeIbHOTO 3aJI0ra.
Urenue u nepeBoj TekcToB no TeMe "Hayka u HayuHble MeTO/bI". AKTUBU3AIMS JIEKCUKU
MIPOYUTAHHBIX TEKCTOB.
2.3. IlepeBoa mpuAATOYHBIX MPEITIOKEHUM.
[Ipunarounsie nopiexaniue. [Ipugatouneie ckazyeMeble.
[IpunaTounbie onpenenuTeIbHbIE.
[IpunaTrounbie 06CTOATEILCTBEHHBIE, TPUAATOYHBIE TOIOJIHUTENIBHBIE.
2.4. Tumnbl yCIOBHBIX MTPEAJIOKEHUI, TpaBuiIa U 0COOEHHOCTH UX IIEPEBOA.
[IpakTuka nepeBojia Ha MPUMEPAX TEKCTOB 10 HANPABICHUIO
2.5. IlepeBox mpemIOKEHUH C Yy4eTOM MpaBHia corjacoBaHus BpemeH. [Ipsamas u
KOCBEHHAs peyb.
2.6. PaznuuHble BapuaHThI IEPEBOJIA CYIIECTBUTEIBLHOTO B MPEJIOKEHUH.
2.7. MopanbHbI€ TJIaroJibl 1 0COOEHHOCTH MX TIEPEBO/IA.
PazButne HaBpikOB mIepeBoa 1o Teme "Hayka 3aBTpamrHero gas".
2.8. CnenuanbHas TEPMUHOJIOTHS 110 TEME HaIlpaBJICHUS.
2.9. Coxkpamenus. OcoOEHHOCTH MX TEpeBosia. Pa3zBuUTHE HABBIKOB MEPEBOJAa HA TIPUMEPE
TEKCTOB 10 TEME HaIpaBJICHUS.
Mooynw 3.
3.1. Henuunble Gpopmsl riiarona.
Wndunutus (HeompeneneHHas ¢opma riarona). Ponp MHUHUTHBA B NPEIOKEHUH U
BAPUAHTHI IEPEBOJIA HA PYCCKUH A3bIK. lIpryactus u repysauil.
3.2. NH}uHUTUBHBIE 0OOPOTHI.
O6opor ponojHeHWe ¢ UHOUHUTUBOM. Bapuantbel mnepeBoJa Ha PYCCKUM  S3BIK.
Tepmunonorus no teme "CoBpeMeHHbIE HHPOPMALIMOHHbBIE KOMITBIOTEPHBIE TEXHOJIOTUH".
3.3. O6opot noiexaiiee ¢ *HOUHUTHBOM. Pa3znidnHblie BapuaHThI TIEPEBO/IA.
TepMHHONOTHS 110 TEME HaIlpaBJICHUS.
3.4. IlepeBoa MpUYACTHBIX 0OOPOTOB.
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AOcomoTHBIN pudacTHeI OG0POT U BapHaHThI IEPEBOIA.

Pa3BuTHE HaBBIKOB TIEPEBO/IA 11O TEME HAIPABJICHHUS.
4 O0beM yueOHOM TMCUMILTHHBI

Bitst yueGHofi paGoTe: B 3auetHbIx B akanem.
SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIaHY 4 144
KonTaktHas padora (KP): 1,8 64
Jlexuun - -
[IpakTHueckue 3aHATHS 1,8 64
CamocrositesabHas padora (CP) 2,2 80
Buja koHTpoJIsi: 3a4eT/3K3aMeH 3a4er
B 3auetHbIx B actponom.
Bunel yue6HOM paboThI
SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIaHY 4 108
KonTaktHas padora (KP): 1,8 48
Jlexuuu - -
[IpakTHueckue 3aHATHS 1,8 48
CamocrositesabHas padora (CP) 2,2 60
Buja koHTpoJIsi: 3a4eT/3K3aMeH 3a4er

AHHOTauA padoyeil NporpaMmMsbl JUCUUIIJINHBI
«['paxnanckas 3a1MTa B Ype3BblYaAWHbIX cuTyauusax» (PT/.2)

1 Heab AUCUMIIMHBI - IOJITOTOBUTH CTYJAEHTA K OCMBICIEHHBIM MPAKTUYECKUM JIEUCTBHUAIM
o obecrneyeHuIo cBOEl 0e30MacHOCTH W 3alUTHl B YCJIOBHUSX BO3HMKHOBEHMSI UpE3BbIUANHOMN
CUTYaIlMU IPUPOJIHOTO, TEXHOICHHOT'O U BOGHHOT'O XapakTepa.

2 B pe3yabTare n3yuyeHus JMCHUILIMHBI 00y4alolIuiics 10 NporpaMmme 0aKkajaBpuara
JAOJIFKEH:

Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU

— CIOCOOHOCTh HAaXOAMTh OPraHU3AllMOHHO-YIIPABICHUECKUE PEUICHUS B HECTaHJApPTHBIX
CUTYalUsIX U TOTOBHOCTb HECTH 32 HUX OTBETCTBEHHOCTh (OK-3);

— OCO3HaHHWE 3HAYCHUS T'YMAHUCTHYECKUX LIEHHOCTEH JUIg COXpaHEHUs M pPa3BUTUS
COBPEMEHHOM IMBWIN3ALMK; TOTOBHOCTh MPUHATh HPABCTBEHHbIE OOS3aHHOCTH MO OTHOUICHHUIO K
OKpYXalollel Mpupojie, o01ecTByY, APYrumM oasam u camomy cede (OK-8);

— CIIOCOOHOCTh MCIOJb30BaTh TEXHOJOTMH pPa3pabOTKH OO0BEKTOB MpodeccrnoHalbHON
NEeSITeIbHOCTH, B 00JACTSIX: MAIIMHOCTPOEHUE, IPUOOPOCTPOEHUE, HayKa, TEXHUKA, 00pa3oBaHue,
MEIUIIMHA, aJIMUHUCTPATUBHOE YIpaBJIEHUE, IOPUCHPYAEHLUs, OU3HEC, MpeANpUHUMATENbCTBO,
KOMMEpIHs, MEHEIKMEHT, OAaHKOBCKHE CHUCTEMbl, O€30MacHOCTh HH(OPMALMOHHBIX CHCTEM,
yIOpaBlIe€HUE TEXHOJIOTMUECKUMHU IIpollecCaMi, MEXaHUKa, TEeXHHuYecKas (HU3UKa, SHEpreTuka,
sJlepHas JHEpPreTuka, CUJIoBas d3JIEKTPOHUKA, METAIYyprus, CTPOUTENIbCTBO, TPAHCIOPT,
KEJIE3HOJOPOKHBIM TPaHCHOPT, CBA3b, TEIEKOMMYHUKALIUU, YIPaBJIeHUE WH()OKOMMYHUKALUIMU,
[IOYTOBAsi CBSI3b, XMMMUYECKasi NMPOMBIIUIEHHOCTb, CEJIbCKOE XO3SIICTBO, TEKCTUJIbHAs U JIEerKas
MIPOMBIIIJIEHHOCTD, MUIIEBasi MPOMBIIUIEHHOCTb, MEIUIIMHCKUE U OMOTEXHOJIOTMH, TOPHOE JEIIO,
obOecrieueHre 0€30IaCHOCTH MOJ3EMHBIX MPEANPHUATHI U MPOU3BOJACTB, IeoJiorusi, HedTerazoBas
oTpacib, Teoe3usi U KapTorpadus, reonHPOPMaLIMOHHBIE CUCTEMBI, JIECHON KOMIIJIEKC, XUMHKO-
JIECHOM KOMIUIEKC, JKOJIOTHsS, cdepa CcepBUCa, CHUCTEMBI MaccoBOW HWHMOpPMAIUU, IU3aiH,
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MEIUaUHIYCTPUS, a TAKXKE NPEIIPUSTUS PA3IUYHOrO NpouiIs U BCE BUIbI JAEATEIHHOCTU B
YCIIOBUAX 3KOHOMUKHU HH(popMannonHoro oduiectsa (I1K-17);

3uamo:

— XapaKTEPUCTHKU NPUPOJHBIX OEICTBUN, TEXHOTEHHBIX aBapuil u Karactpod Ha
paavalOHHO, XUMHUYECKH M OMOJIOTUYECKH OMACHBIX OOBEKTaxX, Mopakarouue (GpakTopbl APYrux
OMAaCHOCTEI;

— OCHOBBI BO3JICHCTBUSI OMNAacHbIX (DAaKTOPOB Upe3BBIYAMHBIX CHUTyallMi Ha uYeloBeKa U
MIPUPOIHYIO CPEy, JOMYCTUMbIE IIPEIEIbHbIE KPUTEPUU HETATUBHOTO BO3/1EUCTBHUS;

— Mepbl 0€30MacHOTO IMOBEACHMS] IpU NpeOblBaHUM B palioHax (30HaX)  IMOXKapos,
PaZvo0aKTUBHOIO, XUMHUYECKOIO U OMOJIOIHYECKOI0 3arpsi3HEHUS;

— cmoco0bl M CpeicTBa 3alllMTHl 4YEJIOBEKa OT BO3ACUCTBUS MOpa)KawolUX (aKTOpoB
Ype3BhIYaHBIX CUTYallMi IPUPOJHOIO, TEXHOTEHHOTO M BOEHHOTO XapakKTepa.

Ymemu:

— HCIIOJIb30BaTh  CPEACTBA 3alIUThl OPraHOB JbIXaHUS U KOXH, MEIULUHCKUE JUIf
CaMO3alllUThl U OKA3aHUS MOMOIIY JAPYTHM JIIOJISM;

— MPUMEHSATh NEPBUYHBIE CPEACTBA MOXKAPOTYUICHUS Ul JIOKAJU3aluW U TYLIEHUs IoXapa,
BO3HHUKIILIETO B ayIUTOpUH (J1abopaTopuin);

— OKa3blBaTh ce0€ M JPYrMM NOCTPAJAaBIIUM MEAUWLMHCKYIO I[OMOIb C HCIHOJIb30BaHUEM
Ta0eNbHBIX U NOJIPYYHBIX METULIUHCKUX CPE/ICTB.

Braoemy:

— mnpuéMamu MPOBEJICHUS YaCTUYHON CaHUTApHOW 0OpabOTKHU MpH BBIXOJE U3 pailoHa (30HbI)
PaZAvo0aKTUBHOIO, XUMUYECKOTO U OMOJOTHYECKOTO 3arpsi3HEeHUs (3apakeHus);

— crnoco0amMu U TEXHOJIOTUSIMU 3aIlUThl B UYPE3BbIYAWHBIX CUTYALUAX.

— 3 Kpatkoe conepxanue JUCUUTLITAHbBI

1. OnacHoctu npupoAHOro xapakrepa. CTuxuiiHble OEICTBUS, SBJICHUS PUPOIbI
pa3pyLIUTENbHON CUIIBI - 3€MJIETPSICEHUS, HAaBOJHEHUS, CEJIEBbIE TIOTOKH, ONIOJI3HU, CHEKHbIE
3aHOCBI, U3BEPKEHHUE BYJIKAHOB, 00BAJIbI, 3aCyXH, yparanbl, OypH, MOKaphl.

2. OnacHOCTH TEXHOT'€HHOT'O XapakTepa. ABapUu U KatacTpo(dbl Ha paAMallMOHHO OTIACHOM
00BbEKTE, XHMHUECKH OTTACHOM OOBEKTE, OMOJIOTHYECKH OMTACHOM OOBEKTE; Ha TPAHCIIOPTE
(>KeNIe3HOI0POAKHOM, aBTOMOOMIIBHOM, PEYHOM, aBUALIMOHHOM); Ha THUJIPOCOOPYKEHHX; Ha
KOMMYHAJIbHBIX CUCTEMaX >KM3HE00eCeueHUs.

3. OnacHocTu BOEHHOTO Xapakrepa. [IpumeHenue opykus MaccoBOTO MOPaKEHUs
(s,1epHOT0, XMMUYECKOT0, OMOJIOTMUYECKOT0), OOBIYHBIX CPEJICTB C 3aKUTATEIbHBIM HANIOJHEHUEM,
HOBBIX BUJIOB OPYKHS. 30HBI 3apa)KEHUS OT CPEJICTB MOPAKEHUS U UX BO3JICHCTBUE HA HACETICHUE U
OKPY’KaIOILYI0 TPUPOJHYIO CPELY.

4. TloxapHasi 6€30MaCHOCTb — COCTOSIHHUE 3alllUIIIEHHOCTH HaceJIeH!Us, UMYILECTBA,
oOuiecTBa U rocynapcTna ot noxapos. [loxkapHast onacHOCTb (IPUYMHBI BO3HUKHOBEHUS MIOKapOB
B 3/IaHUSX, JIECHBIE NIOKapbl). JIokanuzamus u Tymenue noxapon. llpocteiiiue Texuuueckue
cpenctBa noxaporymenus (oruerymurenu OIT -8, OY-2) u npaBuiia moap30BaHUSI UMH.

5. Kommuieke MeponpusaTiii rpak JaHCKOM 3aIUThl HACEICHUS.

Omnogemenue u nHGOPMUPOBaHUE HacelIeHHs 00 omacHoCTH. [IpuHsATHE HAaceIeHuEM
curHajuoB onoseleHus («Buumanue Bcem!», «Bo3aymiHas TpeBora», «PaanannoHHas OlacHOCTbY,
«XuMuueckas TpeBoray, «OT0oil onacHOCTUY) U NOPSAOK JCHCTBUS 10 HUM. DBaKyalus
HacCeJIeHUs U3 30HbI onacHoCTU. CriocoObl ABakyallu DKCTPEHHAs ABaKyalllsl CTY/IEHTOB U3
ayIUTOPUU IIPU BOZHUKHOBEHUU TI0XkKapa.

Cpencta nHaUBHAYyaTbHOU 3ammThl opranoB Abixanus (I'T1-7, T'TI-7B, T'TI-9, P-2, V-2K,
PITA-1, PIIT-67M, PVY-60M, «®enuxcy», I'I3K, AL, AIIl-3, I13Y-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) genoBeka. MeauIIMHCKHE CPEICTBA 3AITUTHI .

CpencrTBa KOJUIEKTUBHOM 3alUThl HacesleHus. HaznaueHue, 3aliuTHbBIE CBOMCTBA YOSKHUILL.
[IpotuBopanuanuonnsie ykpbiTus (IIPY, moazeMmHusle nemexoanbie nepexobl, 3ari1y0ieHHbIe
CTaHLIMM METPOIIOJIUTEHA), MPOCTEHIINEe YKPBITHS (TPaHILEH, OKOIbL, IEPEKPHITHIC IIEIH ).
[IpaBuna 3ansTus yoexunia.
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6. Oka3aHue nepBoil MEIUIIMHCKOM MOMOIIY IIPU 0KOTax, paHEHUSX, 3apaKEHUSX.
[IpoBenenne 4yacTUYHON CaHUTapHOU 00PAaOOTKU KOXKHBIX IIOKPOBOB UEJIOBEKA IPHU BBIXOJIE U3 30H
PaZvo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTHYECKOTO 3apaxeHus (3arpsi3HEHNUs), U3 30H M10KAPOB.

7. JInkBuganus mocieICcTBUM Ype3BblYaiHOM cCUTyannu. PaqnanonHas u Xxumuyeckas
pa3BejKa ovara MmopaxeHus (3apakeHusi). ABapuiHO-criacaTesbHbIe padoThl. CriennaibHas
00paboTKa TEXHUKH, MECTHOCTH, O0BEKTOB (J€3aKTHBAIINS, JeTa3alus, 1e3UHPEKINS, T1e3MNHCEKIIH

8. DKcTpeHHas IBaKyalys U3 ayJMTOPHUH (JJa0OpaTOpHH) B YCIOBHUSX MOXKapa,
pasnalliOHHOT0, XMMHUYECKOT0, OMOJIOITMUECKOT0 3arps3HEHUSI TEPPUTOPUH C UCIIOIH30BAHUEM
npocreimux cpenacts 3auuThl («Dennkcy, I'/[3K, npotusorasza ['TI-7 ¢ AIII-3).

— 4 O0bem y4eOHOM AUCIIUTUTMHBI

Bupl yue6HOM paboThI B 3aueTHbIx equHnnax | B akagem. gacax
OO0uiasi TPy10€eMKOCTb AV CIIUNIJIMHBI 1 36
KonTaktHas padora (KP): 0,44 16
Jlekun 0,44 16
CamocrosiTeJibHAs padoTa 0,56 20
IToaroToBka K KOHTPOJBLHBIM paboTam 0,56 20

Buja KoHTpOJISA: 3a4eT - -

. B 3adeTHBIX enMHALIAX B actponom.
Bunel yue6HOM paboThI
qyacax
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 1 27
KonTakTHas padora (KP): 0,44 12
Jlexinm 0,44 12
CamocrosiTeJibHAs padoTa 0,56 15
[ToaroToBka K KOHTPOJBHBIM paboTam 0,56 15

Buja KoHTpOJIA: 3a4eT - -

AHHOTaIUs Y4e0HOM MporpaMMbl JUCIHHUILINHDI
«BBenenne B mareMaTuky»(®@T/1.3)

1. leabto AUCHUILIMHBI SBIsETCS hopMHupoBaHHue y OakaiaBpa 0a30BbIX MaTeMaTHYECKUX
3HAHUM, HEOOXOAUMBIX JJISl IajbHEHIIEero N3y4yeHus pa3/ieoB BhICIIEH MaTeMAaTUKH, a TaKxKe, JUIs
U3YYEHHUs psaa 0OIIeHayYHbIX IUCHUIUINH U JUCUUILIMH IPO(EeCCHOHATBHOTO IHUKIIA.

2. B pe3yabTare H3y4YeHHsl JAMCUMIUIMHBI CTYIEHT HOJI’KEH OBJIAJleTh CJeAyIUUMH

KOMIICTCHUUAMU

- CHOCOOHOCTBIO MCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCLUILIMH B
npo(ecCHOHAIIbHON  IESATENIbHOCTH, HIPUMEHSTh METOJAbl MaTEeMaTHMYecKOro aHajuu3a |
MOJENTUPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTanbHOro uccinenosanus (OI1K-2);

— CIIOCOOHOCTBIO HCIIOJIb30BATh MaTeMAaTUYECKUE METObl 00pabOTKH, aHAJIM3a U CHUHTE3a
pe3ynbTaToB podeccrnonanbHbIX uccienoBannii ([1K-25).

3nams:

-OCHOBHBIE METOJbl MCCIEJI0BAaHUS 3JEMEHTApHBbIX (YHKIUH, UX CBOICTBA W Trpadukw,
TOXKJIECTBEHHBIE MTPE0OpPa30BaHUsl aIreOpandeckux U TPUTOHOMETPUUYECKUX BBIPAKEHUH, CIIOCOOBI
pelleHNs YpaBHEHUN M HEPaBEHCTB, 3JIEMEHTbl TEOPUM YHUCEJl, BKIIOYas KOMIUIEKCHbIE YHUCIa, U
TEOPHUU MHOKECTB, OCHOBBI aHAJTUTHUECKO r€OMETPUH, BEKTOPHOU U JIMHEWHOU anreOpsl;

Ymemo:

-nproOpeTaTh HOBbIE MaTEMaTUUECKHUE 3HAHUS, UCIIOJIb3Yys COBPEMEHHbIE 00pa30BaTeIbHbIE
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U MH(OpPMALMOHHBIE TEXHOJOTUHM, COCTaBJIATh MaTeMaTHMYeCKWe MOJENU THUIOBBIX 3aJad H
HaXOJUTh CHOCOOBI MX pPEIICHUH; yMETh IMEpPEBOJAUTh HA MATEeMAaTUYECKUM SI3bIK IMPOCTEHIINe
npoOieMbl, IOCTAaBJIIEHHbIE B TEPMHMHAX JPYrHX MpPEeIMETHBIX 00JlacTeil, M HCIO0JIb30BaTh
IIPEBOCXO/ICTBA ATOU NepeOpMyYIINPOBKHU U1 UX PEILICHNUS;

Braoemy:

-MaTeMaTUYeCKON JIOTMKOHM, pa3BUTHIMM Yy4eOHBIMH HaBbIKAMM UM T'OTOBHOCTBIO K
MPOJIOJDKEHUIO 00pa3oBaHUs, YMEHUEM 4YHUTaThb M aHAJW3UpPOBaTh Y4EOHYI0 MaTEeMaTHYECKYIO
JUTEpaTypy, NEPBUUHBIMU HaBbIKAMU M METOJIaMU PEUICHUS MAaTeMaTUYeCKUX 3ajay JAUCLHUILINH
po(ecCHOHATIBHOTO LUKIA U JUCHUILIMH Npo(UIbHON HAlpaBICHHOCTH.

3. Kparkoe cogep:xanue JUCUMIIIIMHBI:

Beenenue.

[Ipenmer u MeToapl MareMaTuku. OnucaHue OCHOBHBIX pa3/esioB Kypca. TpebGoBaHus mpu
U3Y4YEHUHU Kypca.

Moayas 1.

JJieMeHTbl TeOpPHUH YKce]l W TeOpMH MHOXKecTB. JlelicTBHSI HaJg MHOIOYWIEHAMH.
OcHoBHbIE TUIIBI YPABHEHUI U HEPABEHCTB, METO/IbI UX pPelleHH.

Uwucna (menble, oTpuliaTeabHbIC, BEIIECTBEHHBIE). AOCOIIOTHAS BEIMYMHA ACHCTBUTEIHLHOTO
yucna. KommuiekcHble uucna. Omnepanuuv HaJg HUMH. MHoxecTBa M ONepaluu HajJ HUMHU.
DneMeHTbl MHOXKECTBa, MOoAMHOXecTBa. UncinoBele MHOKecTBa.  Dopmynsl Myaspa u Dilnepa.
N3BnedyeHne KOpHs n-OW CTENEHW M3 KOMILIEKCHOTO uucia. PelleHne ypaBHEHMI KBaIpaTHBIX U
BBICIIUX MOPsAAKOB. PammonaneHas npoOb. OcHOBHas Teopema ainreOpbl. TpUTOHOMETPHYECKHE
ypaBHEHUsS M HepaBeHCTBa. Jlorapudmuueckue ypaBHEHHs W HepaBeHCTBa. [lokazaTenbHble
YpaBHEHHUS U HepaBeHCTBa. PenieHne ypaBHEeHUI U HEPABEHCTB CMEUIaHHOTO TUIIA.

Moay.s 2.

@®yukuun U ux cpoicrBa. IIpocreiimue 3jemeHTapubie (yHkuuu. Hexoropble
BOINIPOCHI IVIAHUMETPHUH U CTepeOMeTPUH. AHAIMTHYECKAS reoMeTpHs.

[Tonstus ¢ynkuuu. HccnenoBanue ¢ynkuuu. CrnocoObl 3amanus (ynkuui. OOpaTHble
¢yHkuy. CBONCTBAa 3JIEMEHTApHBIX (PYHKLHM. (JIuHelHbIe, KBaJpaTH4YHbIE, CTEIECHHBIE,
MoKa3zarejabHble, JorapuMUUYecKue, TPUTOHOMETpUYECKHEe U Japyrue) MeTon KoopauHAT Ha
wiockocTu. JlekaproBa MpsIMOYTOJbHAas CUCTEMa KOOpPJMHAT, MOJSpHAs CHCTEMa KOOpPJIMHAT.
Paccrosinue mexy nByms Toukamu. JleaeHue oTpeska rnomoyiaM. YToi Mex.y IByMs MpsIMbIMHU Ha
IUIOCKOCTU. YCJOBHS MapalieIbHOCTU M NEPHEHAUKYISIPHOCTH MPSAMBIX. YpPaBHEHUS MPSIMOM
JIMHUM Ha TUIOCKOCTH: 00Ilee, ¢ yrioBbIM KO3 ULIHEHTOM, MPOXOAALIeil Yepe3 JaHHYI0 TOUKY B
3aJJaHHOM HaIpaBJICHUH, TPOXOIAILEH Yepe3 JBE JaHHbIE TOUKU. PaccTOsTHUE OT TOUKH 0 HPSIMOM.
Kpusbie BTOporo mnopsaka. KaHoHuueckue ypaBHEHUS U TrpaduKd OKpPYKHOCTH, OJILIHUIICA,
runepOoJibl, napadoJIbl.

Moayas 3.  Bekropnas anreopa.

Bextopel. Moayns BekTopa. OpThl, Hanpasisione Kocunycbl. Onepanuy HajJ BEKTOpaMHu.
CkansipHoe Mpou3BeCHUE ABYX BEKTOPOB. BekTopHOE mpou3BeaeHne IByX BEKTOpoB. CMellaHHOe
MIPOM3BEACHUE TpeX BEKTOpPOB. DU3NYECKOE U T'E€OMETPUYECKOE MPUIIOKEHUE BEKTOPHBIX
IIPOU3BEICHHUIA.

Mopyab 4. JluHeiinas aareopa.

Martpuupl. Onepauuu Haja MaTpuLaMu. DJIeMEHTapHble NMpeoOpa3oBaHUsl CTPOK MaTpPHIIbL.
[IpuBenenue MmaTpuubl K cTyneH4aromy Buiay u Buny [aycca. Panr marpunsl. Onpenenurenb
MaTpullbl U ero cpoiictBa. OOparHas Marpuna. PemieHue cucreM JUHEHHBIX alreOpandyeckux
ypaBHEeHUU (C TMOMOIIBIO OOpaTHOM Marpuiel, MeroaoM [aycca, wmetomom Kpamepa).
[IpencraBieHure 0 TMHEMHBIX BEKTOPHBIX IpocTpaHCTBaX. COOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE
3HAYEHUS] MaTPULIBI.

4. O0beM yueOHOMH TUCHMILTHHBI

145



Beero CemecTtp
Bun yue6noit paboTsl |
3E Axan. 4. 3E | Axan. u.
O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 2 72 2 72
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1 36 1 36
Jlekun 0,5 18 0,5 18
[TpaxTnueckue 3anstus (113) 0,5 18 0,5 18
CamocrosiTeJibHAs padoTa 1 36 1 36
KonrtakTHas camocrositenbHas paboTa 0,2 0,2
CaMOCTOATENbHOE U3YUEHUE Pa3/IeIoB 1 35.8 1 35.8
JUCITUTITAHBI
Buja nToroBoro KOHTpoJIsi: 3auer
Cemectp
Bun yuebnoit paboTsl Beero 1
3E AcTp. u. 3E | Actp. u.
O01mas TpyA0eMKOCTh JUCHHUIIJIMHbI 2 54 2 54
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1 27 1 27
Jlexuun 0,5 13,5 0,5 13,5
[Tpaxtuueckue 3ansarus (113) 0,5 13,5 0,5 13,5
CamocrosiTeJibHAs padoTa 1 27 1 27
KonrtakTHas camocrositenbHas paboTa 0,1 0,1
CaMOCTOATENbHOE N3YUEHUE Pa3/IeIoB 1 26.9 1 26.9
JCITUTITUHBI
Buja nToroBoro KOHTpoJIs: 3auer

5. TPEBOBAHMUS K YCJIOBUAM PEAJINZAIINU TPOT'PAMMBbBI BAKAJIABPUATA

5.1 TpeOoBanus K KaApOBOMY OOecriedeHHI0

KanpoBoe obecrnieuenue mporpammel OakanaBpuara cooTBeTcTByeT TpedoBanusm OI'OC.

Peanuzanuss mporpamMbl OakanaBpuaTa oOecnedyMBaeTCs PYKOBOIALIMMU U HAy4yHO-
MeJarornyecKkuMu pabOTHUKaMHU YHUBEPCUTETA, a TAKXKe JIMIIAMU, IIPUBJIEKAEMbIMHU K peanu3aluu
porpaMMbl 0akajaBpuaTa Ha YCIOBUSAX TI'PaXJaHCKO-IIPAaBOBOTO JOrOBOpa, KBalu(UKaLUS
KOTOPBIX COOTBETCTBYET KBaIU(PUKAIUOHHBIM XapaKTEpPUCTHKAM, YCTaHOBJIEHHbIM B EnuHOM
KBJIM(UKALIMOHHOM CIPAaBOYHMKE JIOJDKHOCTEH DPYKOBOJMTENEH, CIELMAIMCTOB U CIYXKalluX,
pasnen «KBanupukauuoHHbIE XapaKTEPUCTUKU JOJDKHOCTEH PYKOBOAMTENEH U CHEIUAJIMCTOB
BBICIIETO NPO(ECCHOHANBHOTO U JIOTIOJHUTEIBHOTO MPO(EeCcCHOHATBHOTO  00pa30BaHUY,
YTBEPKJACHHOM IPHUKa30M MHHHCTEPCTBA 34PABOOXPAHEHUS U COLIUAIBHOTO pa3BUTHs Poccuiickoi
@enepaut ot 11 suBaps 2011 r. Ne ln (3apeructpupoBan MunucrepctBoM IOctunmu
Poccuiickoit @enepanuu 23 mapra 2011 r., Ne 20237) u npodeccruoHaibHbIMU CTaHAApTaMu (IIpU
HaJU4HN).

JloJist Hay4HO-IIeAarornyeckKux paboTHUKOB (B IPUBEIEHHBIX K LEIOYUCICHHBIM 3HaYEHUSIM
CTaBOK) HMEIOIIUX 00pa3oBaHUE, COOTBETCTBYIOIIEE MNPO(UII0 IMPEnoiaBaeMoil TUCIUILINHBI
(Momynst), B OOIIeM YHKcie Hay4dHO-NEAarormyeckux pabOTHHUKOB, DPEATU3YIOIIKUX MPOrpamMMmy
OakanaBpuaTa, 10JHKHA COCTaBIIATh HE MeHee 7() MPOIEHTOB.

Jlonist HayqHO-IIearornyeckux paboTHUKOB (B MPUBEAECHHBIX K LIEJIOYUCICHHBIM 3HAYECHUSM
CTaBOK), UMEIOIIUX YUYCHYIO CTETIEHb (B TOM YHCJIE YICHYIO CTEIICHb, IPUCBOCHHYIO 32 PyOEeKOM U
npusHaBaeMyto B Poccuiickoii @enepanun) u (WiM) yueHoe 3BaHHE (B TOM 4YHCIIE YYEHOE 3BaHHE,
MoJTy4eHHOe 3a pyOekoMm W mpu3HaBaemoe B Poccuiickoit denepanuu), B 00IMIEeM YUCIIE HAYYHO-
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MeJarornyeckux pabOTHHUKOB, PEeaIU3yoIIUX MporpaMMy OakajaBpuara, JJ0JDKHA ObITh HE MEHee
60 IPOIICHTOB.

Jonss paGOTHUKOB (B NPUBENEHHBIX K ILIETOYMUCICHHBIM 3HAYEHHUSIM CTaBOK) M3 4MCIa
pYKOBOJIUTENENH U paOOTHUKOB OpraHu3alui, JesTeIbHOCTh KOTOPBIX CBA3aHa C HAIPABJIEHHOCTHIO
(mpoduniem) peanmmsyemMoil mporpamMMmbl OakanaBpuaTa (MMEIOIIMX CTaX pabOThl B JIaHHOM
npodeccuoHaIbHOM o0nacTh He MeHee 3 JjeT) B o0meM uucie paOOTHUKOB, pPEaM3YIOIINX
nmporpammy OakajiaBpuara, 10JbKHA ObITh HE MeHee 10 mpOoIeHTOB.

OO1iee pyKOBOJACTBO HAyUHBIM COJEpKAHHEM IPOrpaMMbl OakajgaBpHuara OINpenesIeHHOU
HaIpaBJIEHHOCTH (mpoduisi) JOJKHO OCYIIECTBIATHCA IITATHBIM HAayYHO-TIEJAroru4ecKuM
pabOTHUKOM OpraHu3alMiM, HMEIONIMM YYEHYI0 CTelneHb (B TOM YHCJIE YUYEHYI CTEIlEHb,
MIPUCBOCHHYIO 3a pyOeXoM M Tpu3HaBaeMyl0 B Poccuiickoit deneparuu), OCymIEeCTBISIONIIM
CaMOCTOSITEJIbHBIC ~ HAYYHO-UCCIIENOBATENbCKUE (TBOPYECKHE) TPOEKThI  (Y4acCTBYIOIIUM B
OCYILIECTBJIEHUM TAaKUX IIPOEKTOB) IO HANPABJICHUIO MOATOTOBKH, HMEIOIIUM €KEroJIHbIe
yOIMKaIUK [0 Pe3yJbTaTaM YKa3aHHOW HAay4yHO-HUCCIEI0BATENbCKOM (TBOPUECKOMN) NESATENbHOCTH
B BEAYIIMX OTEUECTBEHHBIX W (WIM) 3apyOEKHbIX pPEIEH3UPYEMbIX HAyUHBIX JKypHalaxX H
U3JIaHUSX, a TAKKE OCYILIECTBISIOUIUM €XEroJHYI0 anpoOaluio pe3ylbTaToB YKa3aHHOW HAay4dyHO-
HCCIIEIOBATENIbCKOM  (TBOPUECKON) JEATENIbHOCTM HA HALMOHAJIBHBIX M MEXJIYHapOJHBIX
KOH(epeHIusX.

CpenHero1oBoe 4uciio MyOIMKaui Hay4yHO-IEeJarornyeckux pabOTHUKOB YHUBEPCUTETA B
pacuere Ha 100 HaydHO-TIenaroru4eckux paOOTHUKOB (B NPUBEIEHHBIX K LEIOYUCIEHHBIM
3HAYEHUSIM CTAaBOK) COCTaBIIseT 6,2 B )KypHaJlaX, MHAEKCUPYEMbIX B 0a3ax naHHbix Web of Science
win Scopus unu 62,4 B KypHajax, HHICKCUPYeMbIX B PoccuilcKOM HHIEKCe Hay4HOIO
LUUTUPOBAHUSA, WJIM B HAY4YHBIX pEIEH3UPYEMbIX U3JAHUAX, oIpejeneHHbXx B Ilepeune
pPELEH3UPYEMBIX HU3JaHUN COrJacHO MyHKTY 12 IloyoKeHus O NMPUCYKJIEHWH YYEHBIX CTEIEHEH,
yTBEpKJACHHOTO TIocTaHoBieHneM [IpaButenncTBa Poccuiickoit @enepamnuu ot 24 centsiops 2013 r.
No 842 «O mopsiake mpuCyXIeHuUs1 yueHbIX creneHei» (CoOpanue 3akoHoAaTeNbcTBa Poccuiickoi
®enepanun, 2013, Ne 40, ct. 5074).

Hayunple pykoBoauTenu, Ha3HayaeMmble CTyJAEHTaM, MMEIOT YYEHYI CTEleHb,
OCYILIECTBIISIIOT CaMOCTOSATEIbHYI0 Hay4HO-HCCIEIOBATEIbCKYIO ACSITEIbHOCTh WM Y4acTBYIOT B
OCYILIECTBJICHUN TAKOM NEATENIbHOCTH MO HAIPaBJIEHHOCTH IMOATOTOBKH, MUMEIOT MYOIMKAIUH 10
pe3yibTaTaM yKa3aHHOM HayyHO-MCCJIEI0BATENbCKOM NESATENIbHOCTH B BEIYLIUX OTEUECTBEHHBIX U
(unn) 3apyOexHBIX PELEH3UPYEMbIX HAYYHBIX KYpHAlIaX M U3JIAHUSAX, a TAKXKE OCYILECTBISIOT
anpoOaluio pe3ynbTaToB YKa3aHHON HayYHO-UCCIIE0BATEIbCKON JESATEIbHOCTH Ha HALIMOHAJIbHBIX
1 MEXIYHApPOIHBIX KOH(EpEeHLIUSIX.

[ToarotoBka OaxanaBpoB mno HampasieHuo 09.03.02 — HMudpopmannoHHbIE CUCTEMBI U
TEXHOJIOTUH NporpaMMe OakanaBpuara «HpopMallMOHHbBIE CUCTEMBI U TEXHOJOTHUNY pealu3yeTcs
Ha ¢akynbrere MHPOPMALMOHHBIX TEXHOJOTUH U ympaBieHus (Ha Kadeapax MHPOPMaLMOHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUH, KUOEPHETUKN XMMUKO-TEXHOJIOTHYECKUX IpolieccoB). Bece HayuHble
PYKOBOJIUTENIN CTYJEHTOB MMEIOT YUEHBbIE€ CTENEHU W/WIM YYEHblE€ 3BaHUS U COOTBETCTBYIOT
MIPUBEACHHBIM BbIIIE TPEOOBAHUSM.

5.2 MarepuajibHO-TEXHMUYECKOE o0ecrieueHne

MarepuanpHO-TeXHUYECKass ~ 0a3a  yHUBEPCUTETAa  COOTBETCTBYET  JACHCTBYIOIIUM
MPOTHBOTIOKAPHBIM ~ TMpaBWJIaM ¥ HOpMaM H 0OECleunBacT TMPOBEJACHUE BCEX BHUIOB
TUCHUTIIMHAPDHOM M MEXKIUCUUIUIMHAPHOW  TMOJATOTOBKH,  MPAKTUYECKOM W HAy4dHO-
UCCIIEI0BATENIbCKON paboThl 00yJaroNINXCsl, IPEIYCMOTPEHHBIX YUEOHBIM IIIIAHOM.

B coorBerctBum ¢ TtpeboBanuss DPI'OC BO cnenwanbHble TMOMENICHUS AOJHKHBI
MIPEACTABIATh COO00M yueOHbIE ayIUTOPUU IS TPOBEICHUS 3aHATUNA JIEKIIMOHHOTO THUIIA, 3aHATUN
CEMHUHAPCKOTO THUIIA, KypCOBOTO MPOCKTHUPOBAHMS (BBITIOJHEHHUS KYPCOBBIX paldOT), TPYMIOBBIX U
WHJIMBUAYAIbHBIX KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJS W MPOMEKYTOYHOW aTTECTAIMH, a TaKkKe
MTOMEIIEHUS ISl CAaMOCTOSITEIILHOW padOThl M MOMEIIECHUS ISl XpaHEHUsI U TPO(PHIaKTHIECKOTO
obcnyxkuBanusg  ydyeOHOTO oOopynoBanus. CrnenuaibHble MOMEMICHUS  JOJDKHBI  OBITH
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YKOMIUIEKTOBAHbI CIIELIMAIU3UPOBAHHON MeOenbl0 M TEXHUYECKUMH CpeJCTBaMU OOy4eHUs,
CIY>KalllUMU JJIsl TIpeJCTaBlIeHus y4yeOHOW mH(popManuu Oonblioil aynutopuu. s npoBeaeHus
3aHSTHUH JIEKIIMOHHOTO TUIIA MPEAIararoTcsi HabOphl IEMOHCTPALMOHHOTO 000pYy/10BaHUsS U y4eOHO-
HarJIggHBIX IOocoOui, oOecneuyuBaronie TEeMAaTUYECKUe WJUIIOCTPAllMH, COOTBETCTBYIOIINE
MPUMEPHBIM IpPOrpaMMaM JUCHUIUIMH (MOJysei), pabounM ydeOHBIM IpOrpaMMamM JAUCLHUILINH
(Mmonyneit). [lepeyeHr MaTepHATIBHO-TEXHUYECKOTO 00€CIIeUeHUsI, HEOOXOUMOTO IS PeaTu3aluu
mporpaMMbl  OakajiaBpuara, BKJIIOYAaeT B ceOs J1abopaTopuu, OCHAIIEHHBIE J1aOOpPaTOPHBIM
o0opynoBaHHEM, B 3aBHUCUMOCTH OT CTENEHU CI0XHOCTH. KoHkpeTHble TpeOoBaHUS K
MaTepUATBbHO-TEXHUYECKOMY U Y4eOHO-METOJUYECKOMY OOECIEUEHUIO0 ONpPENENIIoTCs B
MIPUMEPHBIX OCHOBHBIX 00pa30BaTeIbHBIX Iporpammax (IpUBOAUTCA Janee B M. 5.2.1 Hacrosmiei
nporpammel). [lomemnenns Ajis caMoCTOATEIbHOM paboThl 00yUYarOIIUXCS TOJDKHBI OBITh OCHAIIEHBI
KOMITBIOTEPHOW TEXHUKON C BO3MOKHOCTBIO MOJKIIOUEeHUs K ceTH "MHTepHeT" u obecrieueHnem
JI0CTYIIa B 3IEKTPOHHYIO HHPOPMAIIMOHHOOOPAa30BaTEIbHYIO CPEAY OpraHU3aliy.

[lepeuenr MaTepUaIbHO-TEXHUYECKOTO OOecreueHusl BKIOYaeT B ce0sl JIEKIIMOHHBIE
y4ueOHbIe ayauTopun (000pyJ0BaHHBIE BUIACOTPOCKIIMOHHBIMUA 000OPYIOBAHUEM JIJIsl TIPE3CHTALINM,
CpEICTBaMU 3BYKOBOCIIPOM3BEICHMUSI, SKPAaHOM, M UMEIOLIME BhIX0J B MIHTEpHET), MOMEIIeHUs IS
MIPOBEJICHUS] CEMUHAPCKUX U MPAKTUYECKUX 3aHATUH (000pyAOBaHHbIE Yy4eOHOM MeOelblo),
OoubnuoTeky (MMerIIyl0 pabounme KOMIBIOTEPHBIE MeECTa Jsi AacCIHUpPaHTOB, OCHAIEHHBIE
KOMIIBIOTEpAaMU C JOCTymoM K ©Oa3aM JgaHHbIX W HHTepHeT), J1abopaTtopuu, OCHAICHHBIS
COBPEMEHHBIM  OOOpYyJIOBAaHMEM Ul  BBIIOJHEHUS  HAay4yHO-HUCCJIEIOBAaTENbCKOW  paboThl,
KOMIIbIOTEpHBIE Kiacchl. IIpy MCHoab30BaHnN 3NIEKTPOHHBIX U3JaHUI YHUBEPCUTET 00ecreurBaeT
KaXJ0ro oOydaroumerocs BO BpeMs CaMOCTOATEIbHOW TOJArOTOBKM pabOYMM MECTOM B
KOMITBIOTEPHOM KJIacce C BBIXOJIOM B MHTEpHET B COOTBETCTBUU C TPYAOEMKOCTHIO M3YydaeMbIX
JTUCLUILINH.

MarepuanpHo-Texuudeckoe obecrieuenne OOIl  OGakamaBpmata 1O  HaMpaBJICHUIO
noarotoBku 09.03.02 — MuHdpopmanuoHHbIE CUCTEMBl U TEXHOJOTMHU IMPOrpaMMbl OakajgaBpHuara
«H(opMalOHHbIE CHUCTEMBI U TEXHOJOTMH», peaJu3yeMbIM Ha Kadeapax HHPOPMAIMOHHBIX
koMrbloTepHbIX TexHosnoruit (MKT) u kuOepHETHKH XUMHUKO-TEXHOJOTUYECKUX IPOIIECCOB
(KXTII), Bxiroyaer:

5.2.1 Oébopyoosanue, Heodxo0umoe ¢ 0o6pazosamenbHOM npoUuecce

Ha xadenpe kuGepHeTHKH XMMHUKO-TEXHOJIOTHYECKUX MPOLECCOB MTPOBOJISATCS 3aHATUS
B CIJICIYIOIIHX J1a00paTOPHSIX.

JlaGoparopusi mMaTemaTuyeckoro MojenaupoBaHus (ayn. 243) ocHalleHa yCTaHOBKaMu
TeII000MeHa, peKTHUKAIUK, a0COpOIMH, KPUCTAUIA3AIMK, (Aa30BOTO PABHOBECHUS, CYIIKH,
XUMHUYECKUM PEAKTOPOM, MEMOpPAHHOW YCTaHOBKOM, a’pOoTeHKOM. JlJisi 3aHATHI HCIOJIB3YyIOTCS 2
[1K ¢ mpenycTaHOBIEHHBIM TPOrPaMMHBIM 00€CTIEYEHUEM.

JlaGoparopusi COBpeMEHHBIX CpeICTB aBToMaru3zauuu (ayn. 244) ochHamena: 1)
JBYXIO3ULIMOHHON CUCTEMOM yrpaBieHus kaiopudepom Ha 6aze TPM-2, 2) nByxmo3unuoHHOH
CUCTEMOW pPEryaupOBaHUs TEMIEPATYpPbl KUJIKOCTH B €MKOCTH ¢ Memankod Ha 0aze 2TPMI1 3)
TPEXMO3ULIMOHHON CHUCTEMOM PErylInpoBaHUs TEMIIEPATYphl )KUJKOCTH B EMKOCTH C MELIAJIKOW Ha
6aze MPT5920, 4) mnepeHOCHOW TPEXIMO3ULIMOHHON CUCTEMOW pEryJlupoBaHUs TeMIIEpaTypbl
Bo3nyxa Ha Oasze WMPTS5920H, 5) cucremoil HeNmocpeACTBEHHOIO LH(POBOro yIpaBieHUS
kanopudepom ¢ ucnonb3oBanueM bYCT, 6) uMnyiabCHONM cucTeMOU yrnpaBiieHUs: Kajgopudepom c
HCI0JIb30BAHUEM HIUPOTHO-UMITYJIbCHON MoAynauuu Ha 6aze TPM12-PiC, 7) MukpomnpoueccopHoit
OJIHOKOHTYPHOM CHUCTEMOM perylupoBaHUsl TeMIepaTypbl Ha BbIXOJA€ M3 Kajopudepa Ha 0Oaze
TPM101, 8) MHKpPOIpPOLECCOPHOW OJHOKOHTYPHOM CHCTEMON pPEryJupoBaHUsI TeMIepaTypbl
xuakocTtu B éMkoctu Ha 6aze TPM101, 9) kackagHO# aBTOMaTHUECKON CHUCTEMOM peryaupoBaHUs
ypoBHs Ha 6a3e koHTpouiepa CyBro2, 10) MUKpOIpoIIeCCOPHOM CHCTEMOM YIPABICHUS 00BEKTOM
MEPUOANYECKOT0 JACHCTBUS Ha 0a3ze mporpaMMupyeMoro jorudeckoro kontposepa [1IJIK150, 11)
MUKpONPOIIECCOPHON CHUCTEMOM ymnpaBiieHus Kajmopudepom Ha 0a3e HpOrpaMMUPYEMOTO
noruyeckoro koHtposuiepa IIJIK150, 12) MukponpoieccopHoi CUCTEMON  yIpaBJICHUS
knmuMatrdeckoit kamepoit KK-350 TXB na 6a3e mporpaMMupyemMoro JOTHYECKOro KOHTpoJuiepa
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IJIK150. Kaxknmas ycTraHOBKa HMMEET aBTOMAaTH3WPOBAaHHOE pabodee MeCTO, OCHOBY KOTOPOTO
coctapisieT [IK ¢ cucreMHbIM Gi10KOM, HanpsiMyro coequHEHHBIM uepe3 COM-nopt ¢ 6a30BbIMU
MHUKpoIporieccopubiMu ycTpoiictBamu. Bee 12 TIK oObeauHeHsl B eAMHYIO Ja0OPATOPHYIO CETh,
UMEIOT He00X0IMMOE MTPOrpaMMHOE oOecrieueHue 1 10cTyn B HTepHeT.

MarepuajbHo-Texuuueckasi 6a3a kadeapol UKT sBisercs HoBoM, GyHKIMOHUpYOIIEH
U COBPEMEHHOM, HEOOXOJUMOW JJsi BBICOKOKBATM(HUIMPOBAHHOTO OOY4YEHHUS AacCHUpPAHTOB B
obnactu IT-Texnonoruil. MarepuajibHO-TeXHUUYECKAst 6a3a NOCTOSHHO OOHOBIISIETCS U COAEPIKUTCS
B HaJUIEXkKAaIEeM MOPSIJIKE.

OCHOBHBIM TE€XHUYECKUM obOecriedeHreM Kadeaphl SIBISIFOTCS NePCOHATbHBIE KOMIIbIOTEPHI
u nepudepuitnsie yctpoiictBa. Bcero Ha kadenpe 55 mepcoHalbHBIX KOMIIBIOTEpPA, KOTOPHIE
00BEAMHEHBI B JIOKAIbHYIO CETh U UIMEIOT BBIXOJl B MHTEPHET.

Bce npenogaBaeMbie B COOTBETCTBHH € YUeOHBIM IIAHOM Ha Kadeape QMCUMIIMHBI
o0ecrie4eHbl HEOOXOJMMBIM COBPEMEHHBIM TEXHHYECKHMM 000pyloBaHHEeM. B Hacrosiuee Bpems
kadenpa mpu opraHuzaliu yueOHOro Mpollecca MCIOJIb3YET JIBa COOCTBEHHBIX KOMIIBIOTEPHBIX
knacca (ayauropuu Ne 125, Ne 119) u ogun o6t ¢pakysibTeTCKUi KOMIIbIOTEPHBIN Kinace (aya. Ne
123). B aymuropusix Ne 125 u Ne 119 yueOuwlii mpouecc Benercss Ha 41 mepcoHaAbHBIX
KOMIIbIOTEpaX, KaXIbli M3 KOTOpBIX oOsazaer mpoueccopoMm Bbime Pentium II, 5 u3 xoTopbix
MoInHble rpapudeckue cranuuu ¢ OS Windows 7 i MOJeupoBaHus U paboOThl B AKeTaX TaKUX
npuKiIagHeix nporpamm, kak Autodesk AutoCAD, SolidWorks Education Edition 200 CAMPUS,
ANSYS Academic Research CFD u 6 KOMIBIOTEpPOB MJisi BBICOKOIIPOU3BOIUTEIBHBIX
napajuieNIbHbIX BBIYUCICHUM.

Bce xomnproTepsl 00beIMHEHBI B JIOKAJIBHYIO CETh U UMEIOT BbIXOJ B UHTEpHET. Tak ke B
y4eOHOM MpOIECCe MCHOJIB3YIOTCS 4 HOYTOyKa, OJUH HETOYK U 3 MYJbTUMEAHUA-TIPOEKTOpa s
OpraHu3aluy Mpe3eHTaluil 1 T0KIa/10B.

JIOTIONMHUTENBHO [UISl BBINIOJHEHUS ACHHMPAHTCKUX U HAyYHO-HCCIENOBATEIbCKUX paboT
ucnosib3yercst 10 mepcoHanbHBIX KOMIIBIOTEPOB, CHA0KEHHBIX NEepUPEPUNHBIMU YCTPOUCTBAMHU
(uBETHOM CTPYHHBIN NpUHTEp — 1, Ja3epHbId NpUHTEp — 7; [IBETHOM JIa3epHbIN MPUHTED -1, ckaHep
-7, MOV - 1), a Takxke HOBbIN coBpeMeHHbIN 3D npuntep Picaso Designer.

Tak ke xadpeapa UKT obnamaer cienyrommMm CTaHIAPTHBIM U CHEIHATA3UPOBAHHBIM
JUIEH3UOHHBIM TporpaMMHbIM obOecrieuenuem: Autodesk AutoCAD, SolidWorks Education
Edition 200 CAMPUS, UniSim, OpenFoam, MatCad, Microsoft Office, Windows XP, Linux,
Eclipse, Component Plus, Embarcadero RAD Studio 10 Seattle, Kaspersky Anti-Virus, MatLab,
Visual Studio Express Edition, cuctemoii nucranipionnoro odyuenus (C10) Moodle 2.6., ANSYS
Academic Research CFD (1 task), ANSYS Academic Fuel Cell Tools (1 task).

KonnuectBO M XapaKkTEepUCTUKM TEXHUYECKOTO OOOpYIOBaHMS, HCIHOJIb3YEMOro IS
yueOHOTO mpoliecca, B paclpeAeeHIH 10 KOMIBIOTEPHBIM KilaccaM, IpeJICTaBIeHbI B Tabaume 12.

Taomuma 12

CBeaenus o ClICUAJIM3UPOBAHHOM U naﬁopaTopHOM oﬁopy)mBamm

Haunmeno
BaHHeE
crnenuasa
U3MpOBa

HaumeHoBaHue HHBIX
Ne | )i

AUCUMILIAH, B ayJauTo
’ yaurop IlepeyeHb OCHOBHOIO 000pPY10BAHMS npuoop
COOTBETCTBHH C i,

Y4eOHbIMU IJIAHAMU KaOuHeT
OB,
Jadoparo
puii u
np.

n eTeHHUs
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Bakanaspuar

«I/IH(])OpMaIII/IOHHbIe CHUCTEMbBbI U TEXHOJIOT M)

WNudpopmaruka
(KC-10)

119

16 xomnbroTepoB kKoHpurypauuu CPU
Pentium Dual-Core E5200 2.5GHz, 2G
RAM, HDD 250G, monutop LG Flatron
W1943c u
OJIMH KOMIIBIOTEP MpEnoaBaTes
KOH(puUrypauuu
CPU Pentium Quad-Core Q8300 2.5GHz,
4G RAM, HDD 500G, monutop Samsung
SyncMaster 2243, UBI1, ckanep HG Scanjet
3110

KommnbroTepsl 00beIMHEHBI B
MIPOBOJIHYIO JIOKAJBHYIO CETh IIPU TIOMOTIIN
ceutua DLink Des 3028, kpome Toro B
ayJIUTOPUU JOCTYyIIHA OECIIPOBOJIHAS CETh,
ecTb 1 ckaHep.
JlokanmpHas ceTh IMEET BBIXOJI B UHTEPHET, a
TaKXe JIOCTYI K BEIYACITUTEIEHOMY
KJIacTepy.

2008-
2011

BrluucinurenpHas
maremarnka (KC-20)

125

Bcero xomnbroTepoB B Haimuuu: 19.
15 n3 HUX KoMIbIOTEPHI BhIITycKa 2008 —
2010 rr.

Kondurypauuu:
Intel Core 2 Quad\4096M6 RAM\400I'0
HDD -7
Intel Core 2 Quad\4096M6 RAM\S00I'0
HDD -1
Intel Dual-Core\2048M6 RAM\2501'6 HDD
-6
Intel Dual-Core\4096M6 RAM\300I'6 HDD
-1
4 xommnbroTepa Boimycka 2002-2003 rr
2 Pentium-IV\2048M6 RAM\80I'6 HDD
2 Celeron-2400\1024M6 RAM\80I'6 HDD
6 KOMITBIOTEPOB 715 TapajlieIbHbIX
BbruncieHud NCT-P-i5 6400/120Gb ssd/8Gb
ddr4/dvdrw/450W
5 rpaduueckux cranuuit Intel Core 17-4770
Haswell, Asus Z97-AR,16 Gb RAM,
GeForce GTX750TI 2Gb, 1TB WD (3.4
I'r, S1150,DDR3, SATA3, HDMI)
Bce komnbroTepsl ykoMiuiekToBansl JKK-
MOHUTOPAMH, 5 U3 KOTOpsIX LG 27”
27MP48HQ-P.
W3 BcnoMorarenbHOro 000py10BaHus B
KJIacCe UMEETCs CKaHep U IJIOTTEP.

2008-
2016

OrneparinOHHBIE CHCTEMBI
(KC-20)

123

25 KOMIIBIOTEPOB KOH(DUTypaluu

CPU Pendium Dual-Core E2200 2.2GHz,
2G RAM, HDD 250G, monutop Samsung
SyncMaster 943n.

Komnbrotepsl 00b€MHEHBI B IPOBOIHYIO

2008-
2011
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JIOKAJIbHYIO CETh MIPU MOMOIIY CBUTYA
(CereBoit kommyTatop). JlokanbHas ceTh
HNMECT BBIXOJ B UHTCPHCT.

Texnonorus 06paboTKu
unpopmanuu (KC-20)

125

Bcero komnberorepoB B Hanuuuu: 19.
15 n3 HUX KoMIbIOTEPHI BhIITycKa 2008 —
2010 rr.

Kongurypauuu:
Intel Core 2 Quad\4096M6 RAM\400I'0
HDD -7
Intel Core 2 Quad\4096M6 RAM\S00I'0
HDD -1
Intel Dual-Core\2048M6 RAM\2501'6 HDD
-6
Intel Dual-Core\4096M6 RAM\300I'6 HDD
-1
4 xommnbroTepa Boimycka 2002-2003 rr
2 Pentium-IV\2048M6 RAM\80I'6 HDD
2 Celeron-2400\1024M6 RAM\80I'6 HDD
6 KOMITBIOTEPOB IS TapajlieIbHbIX
BbruncieHud NCT-P-i5 6400/120Gb ssd/8Gb
ddr4/dvdrw/450W
5 rpaduueckux cranuuit Intel Core 17-4770
Haswell, Asus Z97-AR,16 Gb RAM,
GeForce GTX750TI 2Gb, 1TB WD (3.4
I'r, S1150,DDR3, SATA3, HDMI)
Bce komnbroTepsl ykoMiuiekToBansl JKK-
MOHUTOPAMH, 5 U3 KOTOpsIX LG 27”
27MP48HQ-P.
W3 BcnoMorarenbHOro 000py10BaHus B
KJIacCe UMEETCS CKaHEep M IJIOTTEP.

2008-
2016

WNudopmanrionssie
texHosioruu (KC-20)

125

Bcero komnberoTepoB B Hanuuuu: 19.
15 n3 HUX KoMIbIOTEPHI BhITycKa 2008 —
2010 rr.

Kondurypauuu:
Intel Core 2 Quad\4096M6 RAM\400I'6
HDD -7
Intel Core 2 Quad\4096M6 RAM\500I'6
HDD -1
Intel Dual-Core\2048M6 RAM\2501'6 HDD
-6
Intel Dual-Core\4096M6 RAM\300I'6 HDD
-1
4 xommnbroTepa Boimycka 2002-2003 rr
2 Pentium-IV\2048M6 RAM\80I'6 HDD
2 Celeron-2400\1024M6 RAM\80I'6 HDD
6 KOMITBIOTEPOB IS TapajlieIbHbIX
BbiunciieHud NCT-P-i5 6400/120Gb ssd/8Gb
ddr4/dvdrw/450W
5 rpaduueckux cranuuit Intel Core 17-4770
Haswell, Asus Z97-AR,16 Gb RAM,
GeForce GTX750TI 2Gb, 1TB WD (3.4
I'ry, S1150,DDR3, SATA3, HDMI)

2008-
2016
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Bce komnbroTeps! ykoMiuiekToBansl JKK-
MOHUTOPAMH, 5 U3 KOTOpsIX LG 27”
27MP48HQ-P.

W3 BcnoMorarenbHOro 000py10BaHUs B
KJIACCE UMEETCA CKaHEP M IJIOTTED.

Texnosorun
nporpammupoBanus (KC-
20)

119

16 xomnbroTepoB KoHpurypauuu CPU
Pentium Dual-Core E5200 2.5GHz, 2G
RAM, HDD 250G, monutop LG Flatron
W1943c u
OJIMH KOMIIBIOTEP MpEnoaBaTes
KOH(uUrypauuu
CPU Pentium Quad-Core Q8300 2.5GHz,
4G RAM, HDD 500G, monutop Samsung
SyncMaster 2243, UBI1, ckanep HG Scanjet
3110

KommnbroTeps 00beIMHEHBI B
MIPOBOJIHYIO JIOKAJIBHYIO CETh MIPH TIOMOIIN
ceutua DLink Des 3028, kpome Toro B
ayJIUTOPUU JAOCTYIIHA OECIIPOBOJIHAS CETh,
ecTb 1 ckaHep.
JlokanmpHas ceTh IMEET BBIXOJ B UHTEPHET, a
TaKXe JIOCTYI K BEIYACITUTEIIEHOMY
KJIaCTepy.

2008-
2011

S3BIK IPOTPaMMHPOBAHUS

C++ (KC-30)

123

25 KOMIIBIOTEPOB KOH(DUTypaluu

CPU Pendium Dual-Core E2200 2.2GHz,
2G RAM, HDD 250G, monutop Samsung
SyncMaster 943n.

Kommbrotepsl 00b€AMHEHBI B IPOBOIHYIO
JIOKAJIbHYIO CETh IPU MOMOIIN CBUTYA.
JlokanbHast ceTh UMEET BBIXOJ| B HHTEPHET.

2008-
2011

NHpokoMMyHUKAIIMOHHBI
€ CHUCTEMBI U ceTU 4.1

(KC-30)

119

16 xomnbroTepoB KoHpurypauuu CPU
Pentium Dual-Core E5200 2.5GHz, 2G
RAM, HDD 250G, monutop LG Flatron
W1943c u
OJIMH KOMIIBIOTEp MpEnoaBaTes
KOoH(puUrypauuu
CPU Pentium Quad-Core Q8300 2.5GHz,
4G RAM, HDD 500G, monutop Samsung
SyncMaster 2243, UBII, ckanep HG Scanjet
3110

KommnbroTepsl 00beIMHEHBI B
MIPOBOJTHYIO JIOKAJBHYIO CETh MIPH TIOMOIIN
ceutua DLink Des 3028, kpome Toro B
ayJIUTOPUU JAOCTYIIHA OECIIPOBOJIHAS CETh,
ecTb 1 ckaHep.
JlokanmpHas ceTh IMEET BBIXOJ B UHTEPHET, a
TaKXe JIOCTYI K BEIYACITUTEIIEHOMY
KJIaCTepy.

2008-
2011

10

YucieHHble METOAEI
peuieHus: ypaBHEHU I
MaTeMaTH4eCKON (PU3HKU
u xumuu (KC-30)

123

25 KOMIIBIOTEPOB KOH(pUTypaluu

CPU Pendium Dual-Core E2200 2.2GHz,
2G RAM, HDD 250G, monutop Samsung
SyncMaster 943n.

2008-
2011
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KommbroTepsl 00b€MHEHBI B IPOBOIHYIO
JIOKAJIbHYIO CETh ITPU NOMOIIY CBUTYA.
JloxanpHas ceTb IMEET BBIXOJI B HHTEPHET.

11

ApxuTekTypa
MH(OPMALIMOHHBIX
CUCTEM

(KC-30)

123

25 KOMIIBIOTEPOB KOH(pUTypaluu

CPU Pendium Dual-Core E2200 2.2GHz,
2G RAM, HDD 250G, monutop Samsung
SyncMaster 943n.

Kommbrotepsl 00b€MHEHBI B IPOBOIHYIO
JIOKAJIbHYIO CETh IPU MOMOIIHN CBUTYA.
JlokanbHast ceTb UMEET BBIXOJ] B MHTEPHET.

2008-
2011

12

HHcTpyMeHTaIbHBIC
CpEJCTBA
AH(GOPMAIIMOHHBIX
cucteMm (KC-30)

125

Bcero komnbroTepoB B Hanuuuu: 19.
15 n3 HUX KoMInbIOTEPHI BhITycKa 2008 —
2010 rr.

Kongurypauuu:
Intel Core 2 Quad\4096M6 RAM\400I'0
HDD -7
Intel Core 2 Quad\4096M6 RAM\S00I'6
HDD -1
Intel Dual-Core\2048M6 RAM\2501'6 HDD
-6
Intel Dual-Core\4096M6 RAM\300I'6 HDD
-1
4 xommnbroTepa Boimycka 2002-2003 rr
2 Pentium-IV\2048M6 RAM\80I'6 HDD
2 Celeron-2400\1024M6 RAM\80I'6 HDD
6 KOMITBIOTEPOB 715 TapajlieIbHbIX
BbruncieHud NCT-P-i5 6400/120Gb ssd/8Gb
ddr4/dvdrw/450W
5 rpaduueckux cranuuit Intel Core 17-4770
Haswell, Asus Z97-AR,16 Gb RAM,
GeForce GTX750TI 2Gb, 1TB WD (3.4
I'r, S1150,DDR3, SATA3, HDMI)
Bce komnbroTepsl ykoMiuiekToBansl JKK-
MOHUTOPAMH, 5 U3 KOTOpBIX LG 27”
27MP48HQ-P.
W3 BcnoMorarenbHOro 000py10BaHus B
KJIacCe UMEETCs CKaHEep M IJIOTTEp.

2008-
2016

13

NHabOKOMMYHUKAIIMOHHEI
e cucrteMsbl 1 ceth 4.2 -1C
(KC-30)

125

Bcero komnberoTepoB B Hanuuuu: 19.
15 n3 HUX KoMInbIOTEPHI BhIITycKa 2008 —
2010 rr.

Kongurypauuu:
Intel Core 2 Quad\4096M6 RAM\400I'0
HDD -7
Intel Core 2 Quad\4096M6 RAM\S00I'0
HDD -1
Intel Dual-Core\2048M6 RAM\2501'6 HDD
-6
Intel Dual-Core\4096M6 RAM\300I'6 HDD
-1
4 xommnbroTepa Boimycka 2002-2003 rr
2 Pentium-IV\2048M6 RAM\80I'6 HDD
2 Celeron-2400\1024M6 RAM\80I'6 HDD

2008-
2016
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6 KOMITBIOTEPOB U1 MapajlIeIbHBIX
BbruncieHud NCT-P-i5 6400/120Gb ssd/8Gb
ddr4/dvdrw/450W

5 rpaduueckux cranuuit Intel Core 17-4770
Haswell, Asus Z97-AR,16 Gb RAM,
GeForce GTX750TI 2Gb, 1TB WD (3.4
I'r, S1150,DDR3, SATA3, HDMI)

Bce komnbroTeps! ykoMiuiekToBansl JKK-
MOHUTOPAMH, 5 U3 KOTOpBIX LG 27”
27MP48HQ-P.

W3 BcnoMorarenbHOro 000py10BaHUs B
KJIacCe UMEETCs CKaHep M IJIOTTEp.

14

basel nannsix (KC-40)

123

25 KOMIIBIOTEPOB KOH(DUTypaluu

CPU Pendium Dual-Core E2200 2.2GHz,
2G RAM, HDD 250G, monutop Samsung
SyncMaster 943n.

Kommbrotepsl 00b€MHEHBI B IPOBOIHYIO
JIOKAJIbHYIO CETh IPU MOMOIIHN CBUTYA.
JlokanbHast ceTh UMEET BBIXOJ] B HHTEPHET.

2008-
2011

15

3ammra
UHTEIUIEKTVAJILHOU

COOCTBEHHOCTH
(KC-40)

125

Bcero komnbroTepoB B Hanuuuu: 19.
15 n3 HUX KoMIbIOTEPHI BhITycKa 2008 —
2010 rr.

Kongurypauuu:
Intel Core 2 Quad\4096M6 RAM\400I'0
HDD -7
Intel Core 2 Quad\4096M6 RAM\S00I'6
HDD -1
Intel Dual-Core\2048M6 RAM\2501'6 HDD
-6
Intel Dual-Core\4096M6 RAM\300I'6 HDD
-1
4 xommnbroTepa Boimycka 2002-2003 rr
2 Pentium-IV\2048M6 RAM\80I'6 HDD
2 Celeron-2400\1024M6 RAM\80I'6 HDD
6 KOMITBIOTEPOB IS TapajlieIbHbIX
BbruncieHui NCT-P-i5 6400/120Gb ssd/8Gb
ddr4/dvdrw/450W
5 rpaduueckux cranuuit Intel Core 17-4770
Haswell, Asus Z97-AR,16 Gb RAM,
GeForce GTX750TI 2Gb, 1TB WD (3.4
I'r, S1150,DDR3, SATA3, HDMI)
Bce komnbroTeps! ykoMiuiekToBansl JKK-
MOHUTOPAMH, 5 U3 KOTOpsIX LG 27”
27MP48HQ-P.
W3 BcnoMorarenbHOro 000py10BaHus B
KJIacCe UMEETCS CKaHEep M IJIOTTEP.

2008-
2016

16

basel faHHbBIX

(KC-40)

123

25 KOMIIBIOTEPOB KOH(DUTypaluu

CPU Pendium Dual-Core E2200 2.2GHz,
2G RAM, HDD 250G, monutop Samsung
SyncMaster 943n.

KomrmbroTepsl 00b€MHEHBI B IPOBOIHYIO
JIOKAJIbHYIO CETh IPU NOMOIIHN CBUTYA.

2008-
2011
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JloxanpHas ceTh NUMEET BbIXO/] B UHTCPHCT.

17

Teopus
HHOOPMAIIMOHHBIX

IIPOIICCCOB U CUCTCM
(KC-40)

119

16 xomnbroTepoB kKoHpurypauuu CPU
Pentium Dual-Core E5200 2.5GHz, 2G
RAM, HDD 250G, monutop LG Flatron
W1943c u
OJIMH KOMIIBIOTEP MpenoaBaTes
KOoH(puUrypauuu
CPU Pentium Quad-Core Q8300 2.5GHz,
4G RAM, HDD 500G, monutop Samsung
SyncMaster 2243, UBII, ckanep HG Scanjet
3110

KommnbroTeps 00beIMHEHBI B
MIPOBOJTHYIO JIOKAJBHYIO CETh MIPH TIOMOIIN
ceutua DLink Des 3028, kpome Toro B
ayJIUTOPUU JOCTYIIHA OECIIPOBOJIHAS CETh,
ecTb 1 ckaHep.
JlokanmpHas ceTh IMEET BBIXOJ B UHTEPHET, a
TaKXe JIOCTYI K BEIYACITUTEIIEHOMY
KJIaCTepy.

2008-
2011

18

NHTennexryanbHbIe
CUCTEMBI ¥ TEXHOJIOTUHU

(KC-40)

123

25 KOMIIBIOTEPOB KOH(pUTypaluu

CPU Pendium Dual-Core E2200 2.2GHz,
2G RAM, HDD 250G, monutop Samsung
SyncMaster 943n.

KomrmbroTepsl 00b€MHEHBI B IPOBOIHYIO
JIOKAJIbHYIO CETh IPU MOMOIIN CBUTYA.
JlokanbHast ceTh UMEET BBIXOJ] B HUHTEPHET.

2008-
2011

19

HHcTpyMeHTaIbHBIC
cpeacTBa
AH(GOPMAIIMOHHBIX
cucteMm (KC-40)

123

25 KOMIIBIOTEPOB KOH(pUTypaluu

CPU Pendium Dual-Core E2200 2.2GHz,
2G RAM, HDD 250G, monutop Samsung
SyncMaster 943n.

KomrmbroTepsl 00b€MHEHBI B IPOBOIHYIO
JIOKAJIbHYIO CETh IPU MOMOIIN CBUTYA.
JlokanbHast ceTh UMEET BBIXOJ] B HUHTEPHET.

2008-
2011

20

Mertobl 1 cpeacTaa
MIPOEKTUPOBAHUS
MH(OPMALIMOHHBIX
CHUCTEM U TexHoJoruii — I

4.(KC-40)

119

16 xomnbroTepoB KoHpurypauuu CPU
Pentium Dual-Core E5200 2.5GHz, 2G
RAM, HDD 250G, monutop LG Flatron
W1943c u
OJIMH KOMIIBIOTEP MpEnoaBaTes
KOH(puUrypauuu
CPU Pentium Quad-Core Q8300 2.5GHz,
4G RAM, HDD 500G, monutop Samsung
SyncMaster 2243, UBI1, ckanep HG Scanjet
3110

KommnbroTeps! 00beIMHEHBI B
MIPOBOJIHYIO JIOKAJIBHYIO CETh MIPH TTOMOTIIA
ceutua DLink Des 3028, kpome Toro B
ayJIUTOPUU JAOCTYIIHA OECIIPOBOJIHAS CETh,
ecTb 1 ckaHep.
JlokanmpHas ceTh IMEET BBIXOJ B UHTEPHET, a
TaKXe JIOCTYI K BEIYACITUTEITEHOMY
KJIacTepy.

2008-
2011

21

Mertobl 1 cpeacTaa

123

25 KOMIIBIOTEPOB KOH(UTypaluu

2008-
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MPOEKTUPOBAHUS CPU Pendium Dual-Core E2200 2.2GHz, 2011

MH(OPMALIMOHHBIX 2G RAM, HDD 250G, monutop Samsung
cucTeM U TexHojorui — 1 SyncMaster 943n.
4.(KC-40) KommbroTepsl 00b€MHEHBI B IPOBOIHYIO

JIOKAJIbHYIO C€Th IIPpHU IMOMOIIN CBHUTYA.
JloxanpHAs CeTh UMEET BbIXO/J] B UHTCPHCT.

22 | MeTtoapl KHOEpHETUKH 125 Bcero kxommnbrorepoB B Hamuuuu: 19. 2008-
(KC-40) 15 n3 HUX KoMIbIOTEPHI BhITycKa 2008 — 2016
2010 rr.

Kongurypauuu:
Intel Core 2 Quad\4096M6 RAM\400I'0
HDD -7
Intel Core 2 Quad\4096M6 RAM\S00I'0
HDD -1
Intel Dual-Core\2048M6 RAM\2501'6 HDD
-6
Intel Dual-Core\4096M6 RAM\300I'6 HDD
-1
4 xommnbroTepa Boimycka 2002-2003 rr
2 Pentium-IV\2048M6 RAM\80I'6 HDD
2 Celeron-2400\1024M6 RAM\80T'6 HDD
6 KOMITBIOTEPOB JIJ1s TapajlieIbHbIX
BbiunciieHud NCT-P-i5 6400/120Gb ssd/8Gb
ddr4/dvdrw/450W
5 rpaduueckux cranuuit Intel Core 17-4770
Haswell, Asus Z97-AR,16 Gb RAM,
GeForce GTX750TI 2Gb, 1TB WD (3.4
I'r, S1150,DDR3, SATA3, HDMI)
Bce komnbroTepsl ykoMiuiekToBansl JKK-
MOHUTOPAMH, 5 U3 KOTOpsIX LG 27”
27MP48HQ-P.
W3 BcnoMorarenbHOro 000py10BaHUs B
KJIacCe UMEETCs CKaHEep M IJIOTTEP.

23 | XUMHYECKHE TPOLIECCHI U 123 25 KOMIIBIOTEPOB KOH(UTyparuu 2008-
peaktopsl (KC-40) CPU Pendium Dual-Core E2200 2.2GHz, 2011
2G RAM, HDD 250G, monutop Samsung
SyncMaster 943n.

KommbroTepsl 00b€MHEHBI B IPOBOIHYIO
JIOKAJIBHYIO CETh IIPU NOMOIIY CBUTYA.
JlokanpHas ceTb IMEET BBIXOJI B HHTEPHET.

B 2013 rony npuobpereHo npaso ucmosib3oBanus nporpamm s 9BM Intel Cluster Studio
XE for Linux OS — Sinle Commercial (Esd).

B 2015 roxny 6bu1 kymien 3D-nmpuntep Picaso Designer i HarjisigfHOro npeacTaBiICHUS
pe3yIbTaTOB BBHITYCKHBIX KBATH(PHUKAMOHHBIX PA0OT M TUCCEPTALIUN.

Taxxe, B 2015 roay kadenpa npuobpena nporpammuoe obecnedenue SolidWorks 2015-
2016 u B IOMOJHEHUU K HEMY 5 rpaguuecKkux CTaHLMN CO CIEIYIOMMU XapakTepucTukamu Intel
Core 17-4770 Haswell, Asus Z97-AR,16 Gb RAM, GeForce GTX750TI 2Gb, 1TB WD (3.4 I'rn,
S1150,DDR3, SATA3, HDMI).

10 ¢eBpans 2016 rona npuodbpeTeHa JuleH3Ms Ha IporpaMMHoe obecriedenre Embarcadero
Ha 30 OecraTHBIX YUEHUYECKUX JTUIEH3UN CPOKOM Ha OJMH IOl
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B nexabpe 2016 rona xadeapa nmpuodpena 6 KOMIBIOTEPOB JUIsl BEICOKOTIPOU3BOAUTEIIBHBIX
NapajuleNbHbIX BBIYMCIEHUN, 5 MOHMTOPOB JMAroHajgbi0 27 AIOMMOB K MOUIHBIM Ipa@UuecKUM
CTaHIUAM M JHIeH3UOHHOEe TporpammHoe obecrieuenne ANSYS Academic Research CFD (1
task), ANSYS Academic Fuel Cell Tools (1 task).

5.2.2 Yueono-nacnaonwie nocoousn:

BonbmMHCTBO AMCUMIIIMH BapUAaTUBHOM 4acTH, NpernojaBaeMblX B OakajlaBpuaTe, XOpOIIO
oOecrnieyeHbl yueOHO-HaIISIIHBIMU MaTepralaMuy, B TOM YHCIIe JOCTYIHBIMU yepe3 ceTb MHTepHeT.

PeanuzoBansr 6a3e1 ganHbix: BJl mo cBoiicTBam omacHbIX BemiecTB, bJl mo moxazarensm
HaAEKHOCTH TUIIOBOTO 00opynoBanus, b/] mo Koppo3noHHBIM CBOMCTBAM THIIOBOT'O 000PYA0BAHUS
u marepuanoB, bJl 1o oneHke pucka mpu OOpalIeHUMH C ONMACHBIMM MaTepuaiamu (IacropTOB
6e3omacHocTH), b/l moxapo- B3pbIBO-0€30MaCHOCTH XUMHUKO-TEXHOJIOTHYECKHUX MTPOIIECCOB.

CryneHTbl MOTYT BOCIOJIb30BaThCsl CHPAaBOUYHBIMU MaTepuajaMH, MPEACTaBIECHHBIMU Ha
nopTaiie: rioccapuii TepMuHOB u abOpeBuaryp, 'OCThI u HOpMATHBEI, MacmopTa OE30MACHOCTH,
BUJIbl TTOKa3aTesle CBOMCTB ONACHOCTH BEIECTB, pyOpPHUKATOp CCHUIOK IO TeMe Oe30IacHOCTH,
nH(OPMaLIMOHHO-CIIPaBOYHbIE MaTepuaibl, oudnuorpadusi.

B Gioke KOHTpOJIs 3HAHUI peann30BaHbl: CAMOKOHTPOJIb U TECTUPOBAHUE.

CryneHTbl MOTYT O3HAKOMMTBCA C TEMATUYECKUMHU H3JaHUSIMH, Yy4€OHBIMU MOCOOHMSIMHU U
METOAUYECKUMU PECYpCaMHU.

W3 panus:

— WudopmanmonHo-cripaBoyHoe u3nanue Kiaccudukanuss XUMUYECKHMX OMNACHOCTEH:
METO/1bl, KPUTEPHH, IIOKA3ATEINH;

— WudopmanronHo-aHanUTUYECKUH 0030p MO BONPOCAM XUMHUYECKOM MU OMOJIOrHYECcKOM
0e30I1aCHOCTH;

— HWHdopmanronHo-aHaTUTUYECKUN COOPHUK;

— XuMmuueckass U Ouojormyeckas O€30MaCHOCTh (CIELUAIU3UPOBAHHOE METOJUYECKOE
W3/IaHHE);

— HayuyHo-meroauueckuii COOpHUK;

— — HayuHnoe u3nanue «MeToIbl OLEHKHM PUCKOB M HEraTUBHBIX BO3JAEHCTBUU XHUMUYECKHU
OTIaCHBIX BELIECTB.

VYueOHbIe mocoOusi:

— DNeKTpoHHOE yueOHOE TocoOre ¢ CUCTEMOM CAaMOKOHTPOJISI 3HAHUIA;

— VYuyebHoe nocodbue «XMMHYECKast U OMOJIOTHYecKasi 0€30IaCHOCTLY;

— «3amauu ¥ pacy€Thl MO MpoOIeMaM XUMHIECKOM O€30MMacHOCTIY;

- Merouueckue pecypebl:

— Meroauku 00ydeHus ¢ MOMOIIBI0 KOMIUIeKca XuMbe3 — KOMILIEKT;

— Meronuyeckoe nocodue no padore ¢ 6azaMu JaHHBIX Y4eOHO-METOJAUYECKOr0 KOMIUIEKCA
o mpodieMamM XUMHUYECKON 1 OMOJIOTHYECKO 0€30TTaCHOCTH;

PykoBoacTBO  mosib30BaTens  y4eOHO-METOJMYECKOr0  KOMILIEKca 10  mpobiaemam
XUMHYECKON ¥ OMOJOTMYESCKOI 0€301I1aCHOCTH;

PykoBozacTBO mosib3oBatens no padbore ¢ yueOHbIMU, HHPOPMAIIMOHHO-00pa30BaTEIbHBIMH,
MH(OPMaLIMOHHO-aHAIUTUYECKUMHU U JAPYITUMHU pecypcaMu y4eOHO-METOIMUECKOr0 KOMILJIEKCa 0
npoOieMaM XMMHYECKON U OUOJIOTHYecKOi 0€30MaCHOCTHU U IPYTHe METOAUUECKUE PECYPCHI.

CryneHTbl MOTYT HCIOJIb30BaTh JaHHbIE OJEKTPOHHBIE pECypchbl Ui HAy4yHO-
HCCIIEI0BATENILCKONM pabOThl M HANMCAaHUS BBIITYCKHON KBaTU(UKALIMOHHON pabOThI.

5.2.3 Komnvromepol, unghopmayuoHHo-me1eKOMMYHUKAYUOHHBIE CemU, Annapanmmo-
npozpammuble U AyOUOBU3YATbHbBLE CPEOCMEa:

s oOecrnieueHuss y4eOHOTO W HaydyHO-MCCJIEIOBATENbCKOTO IIpolecca 3a Kadeapoit
MH(OPMALIMOHHBIX KOMIIBIOTEPHBIX TEXHOJOTUH 3akperuieHa | ydeOHo-HaywHas JiabopaTopus, 2
KOMITBIOTEPHBIX Ki1acca Ha 40 mocaouHbIX MecT, 4 kKaOuHeTa.

Kadenpa wmHpopManMOHHBIX KOMIBIOTEPHBIX TEXHOJOTHMH pacroJiaraeT 3HAYUTEIbHBIM
KOJIMYECTBOM  pa3HOOOpPa3HOIO COBPEMEHHOro 00O0pynoBaHUS (KOMIIBIOTEpBL, OPITEXHUKA,
TEXHUYECKHE CPeACTBA 00ydeHHs U TioTTep U 3-D mpunTED.).
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5.2.4 Ileuammnvie u 31eKmpoHHble 00pA306amMeIbHBIE U UHPOPMAYUOHHBIE PECYPChL:

Jst peanmmzanuu OOIT GakanaBpuaTa 1mo HampapiieHHIO noArotToBku 18.04.02 mporpamme
OakanaBpuata «MHpopmanumoHHble cuctemMbl U TexHosorun» Ha kadeape UKT ucnonssyrorcs
MH(POPMAITMOHHO-METOIMYECKUE MaTepUualibl: ydeOHbIE TOCOOHWS MO JUCHUIUITMHAM 0a30BON U
BApUATHUBHOW YACTH MPOTpaMMbl; METOJWYECKHE PEKOMEHJAUU K MPAKTUUYECKUM 3aHATHUSM;
AJIEKTPOHHBIE Y4eOHbIE TOCOOMS 0 TUCHUIUIMHAM 0a30BOM 1M BapUaTUBHOM 4yacTu; KadeapaabHble
OMONMOTEKH DHJIEKTPOHHBIX M3JAHMM 10 JUCUUIUIMHAM BapUAaTUBHOM 4YacTH; 3JIEKTPOHHBIE
Mpe3eHTAallM K pa3jieslaM JIEKIMOHHBIX KYpPCOB; y4eOHO-METOIUYECKHE pa3paboTku Kadenp B
AJIEKTPOHHOM BHJI€; BUACOYPOKH K pa3zesiaM AUCHUUILINH.

Obecrie4eHHOCTh COBPEMEHHBIMH y4eOHBIMU nocoousmu, BBIIYIIIEHHBIMU
npenoaaatensiMu Kageapsl UKT s cryneHtoB, Bbicokas. Ko BceM HaydyHbIM HM3JaHUSIM U
yueOHbIM 1nocoOusiM, BbimylieHHbIM depe3 PO PXTY um. JI.M. MenzaeneeBa nmeercss JOCTYI
yepe3 (hoHapl nHPOPMAMOHHO-O0nOIMoTeuHoro Gonaa. Kpome Toro, OOJBIIMHCTBO TUCIUILINH,
IpernojaBaeMblX Ha Kadeape, HUMEIOT pa3BEPHYTYI0 HHPOPMALMOHHO-00pa30BATEIbHYIO U
MH(OPMaLIMOHHO-METOIMYECKYIO MTOJIEPIKKY, K pecypcaM B cetu MHTepHeT.

WNupopmanrionHo-o0pa3zoBaTenbble,  UH(GOPMAIMOHHO-METOAUYECKUE,  yueOHO-HccIe-
JIOBATEIBCKUE PECYPCHI MPECTaBIEHBI Ha caiiTe Kadeapsl http://ikt.muctr.ru

5.3 YueOHo-MeTOAMYecKOe 0OecniedeHne

Jlisg peanu3anuy OCHOBHOM 0Opa3oBaTeNbHOI IMpOorpaMMbl MOJATOTOBKM IO MpoTrpamme
MaructpaTypsl 1o Hampabienutro 09.03.02 — HWHpopMmanmoHHBIE CHCTEMBI W TEXHOJIOTHH
(6akamaBpckast nmporpamma) «MHGOPMAITMOHHBIE CHCTEMBI M TEXHOJIOTHIY HUCIIOIB3YIOTCS (HOHIBI
yueOHOM, y4yeOHO-METOOUUECKON, HayuyHOH, MEpPUOUYECKON Hay4YHO-TEXHMUYECKOH JUTEepaTyphl
Nudopmanmonno-oubauoreunoro mentpa (MBL) PXTY wum. JI. WM. MenneneeBa u xadenp,
YYacTBYIOUIMX B peaU3aliy MPOrpaMMbl.

Nudopmanronno-6ubnuoreunsiii nentp PXTY wum. JI. M. MenneneeBa obecrieunBaeT
MHOOPMALIMOHHYIO ~ TOJIEPKKY  peajli3allii  [pPOrpaMMbl,  COJAEWUCTBYET  IOJATOTOBKE
BBICOKOKBaJIM(PUIIMPOBAHHBIX CIIEIUAINCTOB, COBEPILIEHCTBOBAHNIO y4EOHOIrO IMpolecca, Hay4yHO-
HCCIIEIOBATENIbCKOM pabOThl, CIIOCOOCTBYET Pa3BUTHUIO MPO(ECCHOHATBLHOW KYJIbTYpbl OyayIIEro
CHeIHaJINCTA.

@®onp UBLl ykoMIUIEKTOBaH NEYAaTHBIMM M /WM 3JEKTPOHHBIMM HM3JAHUSIMH OCHOBHOM
yueOHOM nuTepaTypsl MO BCEM Y4YEOHBIM KypcaM, JUCHUIUVIMHAM (MOIYJSIM) IO HaIpaBJICHUIO
09.03.02 — UnpopMainoHHbIE CUCTEMBI M TEXHOJIOTUH, poduiib «MHPOpMaIIMOHHbBIE CUCTEMBI U
TEXHOJIOTHUI.

O6mmit 06beM muoTOOTpacneBoro Gouma MBI Ha 01.09.2017 cocraBnser 1 699 196 k3.

Obyuaromuecs obecrieyeHbl yueOHbIMU M3aHUSIMU U3 pacuera He MeHee 50 AK3eMIUIIpOB
Ka)KJI0T0 U3 U3JaHUIl OCHOBHOM JMTEpaTyphl, IEPEUUCICHHON B paboUYnX nporpammax JTUCIHUIUIMH
(Momyneit), MpakTHUK, W HE MeHee 25 HK3EMIUIIPOB AOMOJTHUTEIBHONW JsuTepaTypsl Ha 100
oOyJaroruxcsi, ¥ u3gaHHou 3a nocueaaue 10 jer.

Kaxxnpiii oOyuaromuiics o 0CHOBHOM 00pa3oBaTenbHON MporpaMMme oOecrieyeH He MEHee
4YeM OJHUM Y4€OHBIM M OJHUM Y4e€OHO-METOJAMYECKUM IEYAaTHBIM /WU 3JIEKTPOHHBIM H3JaHHEM
10 KaXKJI0M TUCHUIUIMHE TPO(EeCCHOHATIBHOTO 1IUKJIA, BXOAIIEH B 00pa30BaTEIbHYIO IPOrPaMMYy.

@®onn nononHuTenbHOM murepaTypsl MBI Bkimrowaer momMumo y4eOHOM JIMTEpaTyphl
obuLMaNBHBIE, CIPAaBOYHO-OMOMMOTpaduueckre, CHeNUaTu3UPOBAHHBICE OTCUECTBCHHBIC U
3apyOexHbIe epHouuecKue U NTHHOPMAIIMOHHbIE U3AAHUS.

NupopmaiioHHO-OMOIMOTEUHBI  LEHTp 00ecneunBaeT CaMOCTOATEIbHYIO  paboTy
MarucTpoB B YHMTAJbHBIX 3ajaX, MPENOCTaBIISsl IIMPOKUM BBIOOp JUTEPATYpbl MO aKTyalbHBIM
HaIpaBJICHUSAM, a TakkKe OOEeCHeurBaeT JOCTYH K COBPEMEHHBbIM Hpo¢ecCHOHaIbHBIM 0a3aM
JAHHBIX, UH()OPMALIMOHHBIM, CIIPABOYHBIM U IIOMCKOBBIM CHCTEMaM.

Kaxnpiii oOyvaromuiics obecrieueH CBOOOIHBIM JIOCTYIOM M3 JIIO0OH TOYKH, B KOTOPOI
uMeercss goctyn K cetu WHrepHer, k OnekTpoHHO-OMOmmoreuHsiM cuctemam (OBC) u
anekTpoHHo Oubnuotexke (OB) VYHuBepcuTera, KOTOpBIE coaepkKaT pazIW4YHbIE HW3JaHUS TI0
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OCHOBHBIM M3Y4a€MbIM JUCLUUIUIMHAM U COPMUPOBAHBI 110 COIVIACOBAHUIO C IIPpaBoOOIIaaTeNsiMu
y4eOHOM 1 yueOHO-METOINYECKOH JTUTEPATyPHI.

NES

Jns

IIOJIHOT'O n

ONEPATUBHOTO

CIPaBOYHO-OHOIMOrpaduueckoro  u

uHpopmanronHoro obciyxuBanuss B MBI peanusoBaHa TexHOJOrus DJIEKTPOHHOW JOCTaBKU
JOKYMEHTOB.

DnekTpoHHbIe HHGOPMAIIMOHHBIE PECYPCHI, TpodeccuoHanbHbie b/l 1 cripaBoOYHBIE CHCTEMBI,
noctymnHblie nonbs3oBatensaMm PXTY um. JI.U. MenneneeBa B 2018 roxgy

Ccruika Ha caiit DBC —
http://diss.rsl.ru/
Cpok nerictBus: ¢ 15.10.2018 r.

Ne JIeKTPOHHBbI PexBu3uthl 10ropopa (Homep, XapakTepucTHKA
pecypc JAaTa 3aKJII0YeHUs1, CPOK 0nGaMoTEe4YHOro (PoHIa, 10CTYI
AEHCTBHSA), CCHIIIKA HA CAUT K KOTOPOMY IPeJ0CTaBJIACTCS
IBC, cymma 0oroBopa, JA0TOBOPOM
KOJIMYECTBO KJIKYeil
1 OBbC «Jlanb» [IpuHaIeKHOCTD - CTOPOHHSA DneKTpOHHO-OMOIMOTEeUHAs cCUCTEMa
PexBusuth norosopa - OO0 m3narenscTBa "Jlanp" — pecype,
«M3patenscTBO «JlaHbY», TOTOBOP | BKIIOUAIOIINMA B CeOs Kak
Ne 29.01-3-2.0-827/2018 ot AJIEKTPOHHBIE BEPCUM KHUT BEAYIINX
26.09.2018 1. M3/1aTeNIbCTB YUeOHOM U HaydyHOU
Cpox nerictBus: ¢ 26.09.2018r. o | nurepaTypsl (B TOM ducie
25.09.2019r. YHUBEPCUTETCKUX U3AATEIbCTB), TAK
Ccpuika Ha caiit ObC — U DJIEKTPOHHBIE BEPCUU
http://e.lanbook.com MEPUOANYECCKUX U3TaHUH TI0
pa3IUYHBIM 00JIaCTsIM 3HAHHA.
KonunuectBo kitoueii - nocryn | 9bC «JIAHb» npenocrasnser
i Beex nojp3oBateneid PXTVY ¢ | monb3oBaTensiM MOOHIIbHOE
7000T0 KOMITBIOTEpA. npunoxenne st 10S u Android, B
KOTOPBIX HHTETPUPOBAHBI
OecIIaTHbIE CEPBUCHI JJIs1 HE3PSUUX
CTYJACHTOB U CUHTE3aTOp PEYH.

2. | DIeKTpOHHO - [IpuHannexHOCTh — COOCTBEHHAs | DJIEKTPOHHBIE BEPCUU YU€OHBIX U
OoubnuoTeyHas PXTY. Hay4HbIX U31aHui aBTopoB PXTVY 1o
cuctema UBI] Ccpuika Ha caiit ObC — Bcem OOIL.

PXTY um. http:/lib.muctr.ru/

AN .MenneneeBa | JlocTym s mojap30BatTeen
(na 6aze AUBC PXTY c noboro xommnbroTepa.
«UpOucy)

3 Nudopmanronno | [IpuHanne:xHOCTh CTOPOHHSSL. DnexTpoHHas 6uOIMOTEKA
-CIIPaBOYHAs PexBuzutel norosopa — OO0 HOPMaTUBHO-TEXHUYECKHUX U3/IaHUM.
cucremMa «MHDOPMITPOEKT», kouTpakt | Comepxut 6osee 40000
«TEXOKCIIEPT | Ne 13-187A/2018 o1 18.04.2018 r | HalMOHANBHBIX CTAHIAPTOB | JIP.

» «Hopwmpi, Ccpuika Ha caiit ObC — HT/
IpaBuUiIa, http://reforma.kodeks.ru/reforma/
CTaHIapThI o 31.12.2018 r.
Poccuny. KomunuectBo xitouent — 5
JIMLEH3UH + JOKaJIbHBIA JOCTYI C
komnbroTepoB MBI,

4 DneKTpoHHas [IpuHauIe)KHOCTD — CTOPOHHSA B OB/l nocTynHb!I 31€KTPOHHbBIE
o6ubnuoreka PexBusutel norosopa — PI'b, BepcuHu auccepranui Poccuiickon
JUCCEPTAIHi noroBop Ne 29.01-P-2.0-826/2018 | 'ocynapcTBeHOM OUOTHMOTEKU:
(BBJ). ot 03.10.2018 T. ¢ 1998 roga — o crienMaIbHOCTSIM:

"OKoHOMHUYECKUE HayKu'",
"FOpuauueckue Hayku'",
"[lenarornueckue Hayku'" u
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no 14.07.2019 r.

Kommuectro ximroueit — 10
JUIEH3UN +(JI0KaIbHBIA JOCTYI U
pacneuatka B UBILI).

"Ilcuxonoruyeckue Hayku'";

¢ 2004 roxa - o BceM
CTICIUATBHOCTSIM, KPOME METUIIMHBI 1
bapmanuy;

¢ 2007 roxa - o BcemM
CTIEUATBHOCTSIM, BKITIOYast pabOTHI
110 MeJUIMHE U (papmanuu.

DNeKTpPOHHbIE
pecypcesl
M3IaTeIbCTBA
SpringerNature

[IpuHamIe)XxHOCTh — CTOPOHHSIS
Horosop ¢ POOU -6/ (kak
TPAHTOJIEPIKATEIN )

[Tucemo PODU Ne Ne785 ot ot
21.09.2017 1.

KonndecTBo Kitoven - 1octyn ist
nosb3oBareneit PXTY mo ip-
aJpecaM HEOTpaHUYCH.

CchliKa Ha CaiT:
http://link.springer.com/

Cpox nerictBus: ¢ 01.01.2018 r.
mo 31.12.2018 r.

[TonHOTEKCTOBAs KOJUIEKIUS
AJIEKTPOHHBIX JKYpHAJIOB
U3J1aTeNIbCTBA Springer 1o pa3inyHbIM
OTpacisiM 3HAHUU.

[TonHOTEKCTOBBIE 85 )KYpHAIIOB
Nature Publishing Group

Komekuust HaydHbIX TPOTOKOJIOB IO
Pa3IUYHbBIM OTpacisiM 3HAHUN

Springer Protocols
Komekuust HaydHbIX MaTepUasioB B
obnactu pU3NUECKUX HAYK U
uHXUHUpUHTa Springer Materials
(The Landolt-Bornstein Database)
[TonHbINi TOCTYN K CTATUYECKUM U
JUHAMHYECKHUM CIIPaBOYHBIM
U3JIaHUSAM 10 JH000H Teme
PedeparuBnas 6a3za maHHBIX 11O
YUCTOM U NPUKIIATHON MaTEMaTUKE
zbMATH

ObC «HayuHno-
JJIEKTPOHHAS
onbmuoTeka
eLibrary.ru».

[TpuHAICKHOCTH — CTOPOHHSS
PexBusuth norosopa — OO0
«PYHO3b», norosop Ne SU-16-
03/2018-1/29.01-P-2.0-486/2018
ot 24.04.2018 1.

Ccplika Ha CalT —
http://elibrary.ru

KonudecTBo KiIro4ei - TOCTYI JIIs
nosb3oBareneit PXTY mo ip-
ajJipecaM HEOTPaHUICH

1o 31.12.2018 r.

DNEeKTPOHHBbIE BEPCUU
MEPUOINICCKUX U HETIEPHUOTMIECKUX
M3JIAaHUN TI0 PA3IIMIHBIM OTPACIISIM
HayK{

Scopus [IpuHaI€XHOCTh CTOPOHHSS MynbTUANCUUITIMHAPHAS
PexBusutel noroopa — I'TIHTB, | pedeparuBHas u HaykomeTpuyeckas
cyOmneneH3noHHBIN ToTOBOP No 0a3a JaHHBIX U3/1aTEILCTBA
Scopus//940 ot 09.01.2018 1. ELSEVIER
Cchlika Ha calT —
http://www.scopus.com/

KonunuectBo kitoueit - noctyn st
nosb3oBareneit PXTY mo ip-
ajzipecaM HEOrpaHUYEH

1o 31.12.2018 r.

Pecypcor [IpuHaAIeKHOCTH CTOPOHHSA OTKpBIT AOCTYM K pecypcam:

MexayHaponHoi | Peksusutel norosopa— I'TIHTB, | WEB of SCIENCE - pedeparupnas

KOMITaHUU CyOJIMIIEH3MOHHBIHN 1I0TOBOP 1 HayKoMeTpHuueckas 0a3a JaHHBIX.

Clarivate NeWo0S/940 ot 02.04.2018 r. MEDLINE - pedeparuBnas 0aza
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Analytics CcpUIKa Ha CalT — NAHHBIX 10 MEIUIIIHE.
http://apps.webotknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R1112TUYmdd7b
UatOlJ&preferencesSaved=

KommuecTBo kinroyent - 10CTyn
i nosb3oBatenedt PXTY o ip-
ajzipecaM HEOI'PaHUYEH

1o 31.12.2018 r.

9 OBC IPR Books | IIpuHagie:kHOCTb CTOPOHHSS DNEeKTPOHHBIN 00pa3oBaTeIbHBIN
PexBu3uThl 10oroBopa — pecypc, BKIOYAKONMI [T€YaTHbIE U
MH(OPMaLIMOHHOE TUCHMO O AJIEKTPOHHbBIE KHUTH.
[IPEI0OCTaBICHUN OECIIIIaTHOTO
MOJTHOTEKCTOBOTO ocTymna kK ObC
IPR Books B mepuon ¢ 03.09.2018
r.mo 31.12.2018 r.

Ccplika Ha cailT:
http://www.iprbookshop.ru/

Cpox nerictBusi: ¢ 03.09.2018r. o
31.01.2018r.

10 | BJI BUHUTHU [IpuHauIe)KHOCTD CTOPOHHSISA ®enepanibHas 6a3a OTEUECTBEHHBIX U

PAH PexkBu3uTHI 1oroBopa — JA0roBOp | 3apyOEKHBIX MYOIHMKAIM O
Ne 5/1/2018 ot 02.02 2018 . €CTECTBEHHBIM, TOYHBIM 1
Ccplika Ha cailT: TEXHUYECKUM HayKam
http://www.viniti.ru/
Cpox nerictBus: ¢ 02.02.2018 r.
o 31.01.2019 r.

11 | DnexkrpoHHbIE [IpuHauIe)KHOCTD CTOPOHHSIA MexayHapoaHas U31aTeabCKast
pecypcbl PexBu3uthl 1orosopa — KOMIIaHUs, CIIeLMATIU3UPYIOLIascs Ha
U3/1aTeNNbCTBa CyOJIMIIEH3UOHHBIN IOTOBOP W3JIaHUU aKaJeMHUYECKUX KYpHAJIOB U
Springer (kauru) | Ne Springer/130 ot 25.12.2017 r. | KHUT MO €CTECTBEHHO-HAYYHBIM

Ccplika Ha cailT: HaIpaBJICHUSAM (TeopeTHUYecKas

https://www.springer.com/ HayKa, MEUIIMHA, SKOHOMUKA,
MHXEHEPHOE JIeJ10, apXUTEKTYpa,

Cpoxk aevictBus o 31.12.2018 CTPOUTENILCTBO U TPAHCTIOPT).

12 | ba3a naHHBIX [IpuHauIe)KHOCTD CTOPOHHSIA ConepKUT 1aHHBIE O
KemOpuxckoro | PekBu3uthl 1orosopa — KPUCTAJJINYECKOM CTPOECHUU
LIEHTpa nHpopManmonHoe mucbMo PODU | opraHndeckux,

CTPYKTYPHBIX No Ucx- 102 o1 29.01.2018 . 3JIEMEHTOPTAHUYECKUX U

nanabix CSD- Ccplika Ha cailT: METAJUIOPraHUYECKUX COCTMHEHUN

Enterprise https://www.ccdc.cam.ac.uk/

Cpox nerictBus: ¢ 15.02.2018 .
o 31.12.2018 r.

13 | DaexTpoHHBIE [IpuHaAIeKHOCTH CTOPOHHSA baza nmannbix m3narensctBa Elsevier,
pecypcbl PexBu3uthl 1orosopa — COJIEP’KUT KypHAJIbI 10 (U3UYECKUM
KOMITaHUU nH(popMalMOHHOE MHUCHEMO No U MHXEHEPHBbIM,  €CTECTBEHHBIM,

Elsevier Science

Hcx-103 ot 29.01.2018 1.

MCEIUIIMHCKHUM, (6} 6HICCTB €HHBIM nu
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Direct Freedom CchliKa Ha CaiT: T'yMaHUTapPHBIM HayKaM.
Collection https://www.sciencedirect.com/

Cpok nerictBus: ¢ 15.02.2018 .
mo 31.12.2018 r.

14 | CnpaBouHo- [IpuHauIe)KHOCTD CTOPOHHSISA ConepXKUT TEKCTHI YKa30B,
IIpaBoBas PexBu3uTHI 10roBOpa — 10rOBOP ITIOCTAHOBJICHUH U PEIICHUN
cucrema Ne 45-700A/2018 o1 09.07.2018 | pa3nUyHBIX TOCYJapCTBEHHBIX
«KoHcynbTanT+» | T. OpraHoB, MOJIKPEIICHHbIE

Cchlnka Ha cailt: HOPMAaTUBHBIMU JIOKYMEHTAMH,
http://www.consultant.ru/ KOHCYJIbTAIlH CIIELIUATIUCTOB 110

MpaBy, MO OyXTaJITEPCKOMY yUeTy,

1o 09.07.2019 r. JIEJIOBBIX JOKYMEHTOB

Cpoxk nevictBus: ¢ «10.07.2018 r. | cyneOHbIe pelieHus, TUIIOBbIE (JOPMBI

becrutatapie apXxuBHBIE KOJIIEKIIMH, TPHOOpeTeHHbIe MUHOOpHAYKH JJI BY30B.

Apxus M3anarenscTtBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus N3narensctBa Annual Reviews. [Maker «Full Collection» 1932-2005

ApxuB m3parensctBa Muacturyra dusukn (BemmkoOpuranus). [laxker «Historical Archive
1874-1999» ¢ mepBOTO BBITYCKA KAXKIOTO KypHaia 1mo 1999, 1874-1999

Apxus m3marensctBa Nature Publishing Group. [Maker «Nature» ¢ IEpBOTO BBIITYCKA MEPBOTO
"HoMmepa 110 2010, 1869-2010

Apxus m3narensctBa Oxford University Press. [aketr «Archive Complete» ¢ IIepBoro BBIITYCKAa
KaXI0ro XypHaia 1mo 1995, 1849-1995

Apxus m3marennpctBa Sage. [laker «2010 SAGE Deep Backfile Package» ¢ mepBoro BBIITYCKa
Kakzoro xypHaia 1mo 1998. 1890-1998

Apxus m3narensctBa Tavlor & Francis. Full Online Journal Archives. ¢ mmepBOro BBIOVCKA
Ka)KI0ro0 XypHauaa 1mo 1996, 1798-1997

ApxuB wm3parensctBa Cambridge University Press. Ilaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBOro BBITYCKa KaXKIOT0 kypHaua mo 2011, 1827-2011

Apxus xypHanoB Koposesckoro xumuueckoro obdmnrectsa(RSC). 1841-2007

ApXUB  KOJUIEKIIMH _ JKYPHAJIOB  AMepmKaHckoro reodmusmueckoro  corosza  (AGU),
npexocraBisieMblii m3nareascTBoM Wiley Subscription Services, Inc. 1896-1996

becninaTHble opuIManbHbIe OTKPBITHIE pecypchbl MHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc oObenunser 6onee 10000 HaydHBIX >KYpHAJIOB IO Pa3JIMYHBIM OTPACiAM 3HAHUN
(oxo0J10 2 MWJITHOHOB cTateit) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 6a3e pazmenieno 6osnee 3000 KHUT 1O pa3IMYHBIM OTPACISIM 3HAHUN, MPEAOCTABICHHBIX
122 Hay4HBIMU U3JaTEIbCTBAMU.

3. BioMed Central https://www.biomedcentral.com/
baza panneix Brmowaer Oosnee 300 perneH3UpyeMbIX KYpHAJIOB IO OMOMEIUIIUHE,
MCIUIUHE W C€CTCCTBCHHBIM HayKaM. Bce CTaTbH, pPa3MCUICHHLIC B 6336, HaxoosiTCA B
CBOOOJIHOM JIOCTYTIE.

4. DnextpoHHBIN pecypc arXiv https://arxiv.org/
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Kpynuelimum OecruiaTHBIM apXUB 3JEKTPOHHBIX HAy4yHBIX MYOJMKalUi IO pasjenaM
¢bu3nuKM, MaTeMaTuKu, HUHPOPMATUKH, MEXaHUKHU, acCTpOHOMUM M Ouonoruu. Mmeercs
MOAPOOHBIM TEMaTUYECKHM KaTajJor W BO3MOXKHOCTh IIOMCKAa CTaTe IO MHOMXECTBY
KpUTEPUEB.

5. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo o marenTam u toBapubiM 3HakaM CILIA — USPTO — npenocrasiusier
CBOOOHBIN HOCTYI K aMEpPUKaHCKUM IaTEHTaM, OIyOJIMKOBaHHBIM ¢ 1976 r. 1o
HACTOSIIEe BPEMSL.

6. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[latenTsl (iubO mnaTeHTHble 3asBKkU) Oosiee 50 HAUMOHANBHBIX U HECKOJIBKHX
MEXAYHApOJHBIX IMAaTEHTHBIX OIOpO, B TOM uMcCiIe MOciaHble TeKcThl nateHToB CILA,
Poccun, @panuuu, Anonuu u np.

7. ®denepalbHBINA WHCTUTYT IIPOMBIIIJIEHHO N COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://www1.fips.ru/wps/wcm/connect/content _ru/rulladopmanmonnsie pecypcet  GUIIC
CBOOOJIHOTO JOCTYyIA!

— DnekrponHble OroyuiereHu. M3o6perenus. [lone3npie moaeny.

— OTKpBITBIE peecTpbl POCCUMCKUX N300peTEHMI U 3asiBOK Ha U300pETEHUS.

— Pedepartsl poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

— IlosiHbIE TEKCTBI POCCUHCKUX MAaTEHTHBIX JOKYMEHTOB M3 MOCJIEIHEro OQUIMaIbHOTO

OroJITIeTEHS.

5.4 KoHTpo/ib KauecTBA OCBOEHHS NPOrpaMMbl 0akanaspuaTa. OueHo4YHble CpeacTBa

Kontpons kauecTBa OCBOEHHS MpOTpaMMbl OakajaBpuara BKIIOYAeT B ce0s TEKyIIui
KOHTPOJIb  YCIIEBAEMOCTH, TPOMEKYTOUHYIO M HMTOTOBYIO (TOCYJapCTBEHHYI) HTOTOBYIO)
aTTECTAIUIO0 00yJaIOIIUXCS.

Tekymuit KOHTPOJIb YCTIEBAEMOCTH 00ECTICUNBACT OIICHHUBAHUE X0J1a OCBOCHUS JUCITUTIIINH
U TPOXOXKJCHHUS TMPAKTHK, TMPOMEKYTOUHAS aTTecTanus oOOydalImuxcs — OILICHUBaHUE
MIPOMEKYTOYHBIX M OKOHYATEIbHBIX PE3yJbTaTOB OOyYEHHUS IO TUCHUIUIMHAM, IMPOXOKICHUS
MPAKTUK, BHITIOJHEHUS HAYYHBIX HCCIICIOBAHMI.

[lepedyeHn O1IEHOYHBIX CPEJICTB BKIIOUAIOT: KOHTPOJIBHBIE BOIIPOCH U THIIOBBIC 3a/IaHUS IS
MPAKTUYECKUX 3aHATHM, KOHTPOJIBHBIX pPabOT, 3a4ETOB M HK3aMEHOB, MPUMEPHYIO TEMATHKY
pedepaToB, KypCcOBBIX paboT; uHBICE (OPMBI KOHTPOJS, IO3BOJIAIONINE OIEHUTH CTEINEHb
chOpMUPOBAHHOCTH KOMMETeHIMH oOydarommuxcs. OILEHOYHBIE CpPEJCTBAa MPEACTaBICHBI B
pabouux mporpamMmax JIACIUILINH.

l'ocynapctBenHast uToroBas arrecranusi oOydarolierocs sBisieTcs 00s3aTENbHON U
OCYILIECTBJISIETCS [TOCJIE OCBOEHUS MPOrpaMMbl OakanaBpuaTta B OJHOM oObeme. I'ocynapcTBeHHas
WTOTOBAs aTTECTAIMS BKIIIOYAET MOJATOTOBKY M 3aIIUTY BHITYCKHOW KBAIM(PUKAIIMOHHON PaOOTHI.

6 Padoune mporpaMmbl JUCUMILJIMH

WNHOCTpaHHBIN SA3bIK

duocodus

Hcropus

Maremaruka

WNudopmaruka

dusuka

OO011ast 1 HEOpraHUYeCcKask XUMHUS
HNupopmanioHHbIE TEXHOIOTHH
[IporpammupoBaHie Ha HU3KOYPOBHEBBIX SI3bIKAX
ba3bl naHHBIX

Texnonoruu 06padboTku nHGOpMaLUU

~O 0PN AW

—_— —

163



12. TexHOJIOrMM NPOrPaMMHUPOBAHMS

13. Teopwust nHGOPMAIIMOHHBIX MPOIECCOB U CUCTEM

14. VnTennexTyanbHble CUCTEMBI U TEXHOJIOTUN

15. MHCTpyMEHTANIbHBIE CPEICTBA TEXHOJIOTUYECKOTO MPOECKTUPOBAHUS

16. MHPpOKOMMYHHKAIIMOHHbIE CUCTEMBI U CETU

17. Metozpl u cpeacTBa NPOEKTUPOBAHUS HH(OPMALIMOHHBIX CUCTEM U TEXHOJIOT Uil

18. be3omacHOCTb KU3HEACATEIBHOCTH

19. ®usnyeckas KyiabTypa U CIOPT

20. OcHOBBI apauIEIBLHOTO MPOTPAMMHUPOBAHUS

21. AIMUHHCTpUPOBAHUE OTIEPAIIMOHHON cucTeMbI Linux

22. KopnopatuBHble HHPOPMAIIUOHHBIE CUCTEMBI

23. OcCHOBBI SKOHOMHKH

24. Jluneiinas anrebpa

25. YucneHHblEe METO/bI PELLICHUI YpaBHEHUN MaTeMaTH4eCKON (PU3UKH U XUMUHU

26. Psanpl u 0ObIKHOBEHHBIE qU(depeHLnaIbHble YpaBHEHUS B HH(OPMALMOHHBIX CUCTEMaX
1 TEXHOJIOTHSIX

27. Teopus BepoATHOCTEN U MaTeMaTHyecKas CTaTUCTHKA B MHQOPMAIMOHHBIX CUCTEMaxX U
TEXHOJIOTUSAX

28. Psanpl @ypre. YpaBHeHHs MaTeMaTHuecKOM (U3MKU B MH(DOPMALIMOHHBIX CHUCTEMAaxX U
TEXHOJIOTUSAX

29. ®wuznyeckas XuMus Uit UHOOPMALIMOHHBIX CUCTEM U TEXHOJIOTUN

30. Opranuyeckast XUMHSI U TEXHOJIOTUU YIIPABJIEHUS CUHTE30M

31. WuxenepHas rpaduka

32. HaueprarenbHas reoMeTpus

33. KomnseloTepHasi reoMeTpus U rpaduxa

34. DNeKTpOTEeXHUKA U IEKTPOHHUKA

35. MoaennpoBaHne XMMUKO-TEXHOJOTHYECKHUX ITPOLIECCOB

36. OOuias XuMu4ecKasi TEXHOJIOTHS ISl UHPOPMAIIMOHHBIX CUCTEM U TEXHOJIOTU

37. Ilporeccel u anmapaTbl XUMUYECKON TEXHOJIOTUH

38. IlpaBoBeneHue B MHPOPMAIIMOHHBIX CUCTEMAX

39. JlabopaTopHbie paOOThl 1O (UIHYECKOW XUMHUU i1 WH()OPMAIMOHHBIX CHUCTEM U
TEXHOJIOTU I

40. JlaGoparopHbie pabOTHI MO MPOIECCaM U anmnaparaM XUMUYECKOW TEXHOJIOTHHI

41. JlaboparopHbie pabOTHI MO 00IIEH U HEOPTaHUUECKOW XUMUHN

42. DnexTUBHBIE KypChl O PU3NYECKOM KYJIbTYpE U CIOPTY

43. JluckperHas MaTeMaTHKa B MHPOPMAIIMOHHBIX CUCTEMAaX M TEXHOJOTHUIX

44. Teopwus rpadoB B HUHGOPMAIIMOHHBIX CHCTEMaX U TEXHOJOTHSIX

45. Yucnennsle metosl B cpeie MATLAB

46. Metopl BEIYMCIUTEIBHON MaTEMAaTUKU U NTAKEThI IPUKJIAIHBIX IPOrpaMM

47. S3bik nporpammupoBanust C++

48. OOBEKTHO-OPUEHTHUPOBAHHOE IPOIPaMMUPOBAHKE

49. Cucrembl ynpaBieHUs] XUMUKO-TEXHOJIOIMUECKUMU MIpoLieccaMu

50. OCHOBBI TEOPUH YIIPABICHUS

51. Meroapbl kUGEpHETUKH

52. Kunernueckue meroasl MonTe-Kapio it pacyeta XMMHUKO-TEXHOJIOTMYECKUX CUCTEM

53. 3ammTa MHTEIJIEKTYaIbHOM COOCTBEHHOCTH

54. KommbrotepHas 6€301macHOCTh

55. OnepanmoHHBIE CHCTEMBI

56. BeO-mporpamMmmupoBanue

57. IlepeBon Hay4YHO-TEXHUYECKOW JIUTEPATYPHI

58. I'paknaHckas 3an1uTa B YPE3BBIYANHBIX CUTYALAAX

59. BBenenue B MaTeMaTHKy
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Te xe npaxtuku, To ke HUP, 10 e THA.

7 OueHoO4YHbIEe MaTepPUAJIbI

OIICHOLIHBIC MaTepuaibl IO AUCHUIIIIMHAM:

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

e

WNHOCTpaHHBIN SA3bIK

duocodus

Hcropus

Maremaruka

WNudpopmaruka

dusuka

OO011ast 1 HEOpraHUYeCcKask XUMHUS

HNupopmanioHHbIE TEXHOIOTHH

[IporpamMmMmupoBaHie Ha HU3KOYPOBHEBBIX SI3bIKAX

ba3bl naHHBIX

Texnonoruu 06padboTku nHGopMaLUU

TexHon0ruu NporpaMMHUpPOBaHUS

Teopust nHGOPMALIMOHHBIX MTPOLIECCOB U CUCTEM

WHuTennexryanbHble CUCTEMBI U TEXHOJIOTUU

WHcTpyMeHTallbHbIE CpeACTBAa TEXHOJIOTUYECKOTO TPOEKTUPOBAHUS
NH(poKOMMYHUKALIMOHHBIE CUCTEMBI U CETH

MeToibl U cpelicTBa TPOEKTUPOBAHUS HH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTUM
be30macHOCTh JKU3HENEATENBHOCTH

duznyeckas KyabTypa U CIOpT

OcCHOBBI TapaJUIETBLHOTO MPOTPAMMHUPOBAHUS

AJMUHUCTPUPOBAHKE ONEPAIMOHHON cucTeMbl Linux

KopnopaTusHbie HH(GOPMallMOHHBIE CUCTEMBbI

OCHOBBI SKOHOMHKH

Jluneiinas anreOpa

YucneHHble METO/Ibl PEIICHUH ypaBHEHUN MaTeMaTuyecKoi GU3NKU U XUMUU
Psnel u o6bikHOBEHHBIE UG depeHIInaTbHbIE YpaBHEHUSI B UHPOPMAIIMOHHBIX CHCTEMaX

U TEXHOJIOIUAX

27.

TCOpI/Ifl BGpOHTHOCTeﬁ 1 MaT€MaTH4YCCKass CTaTUCTHUKA B I/IH(bOpMaIII/IOHHBIX CHUCTEMaAX U

TEXHOJIOTHUAX

28.

Panet ®dypre. YpaBHeHuss MareMaTH4ecKOW (QU3UMKKM B MHPOPMALMOHHBIX CHCTEMax U

TEXHOJIOTHUAX

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

dusndeckass XUMUS JIsI KHPOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHI
Opranndeckasi XUMHSI ¥ TEXHOJIOTUN YIIPABIICHUS] CHHTE30M

Nnxenepnas rpaduka

HaueprarenbHas reomerpus

Kommnwrotepnas reometpus u rpaduka

DNEeKTPOTEXHUKA U IEKTPOHUKA

MopenupoBaHue XUMUKO-TEXHOJIOTHYECKHUX MTPOIIECCOB

OO6mast xuMu4YecKasi TEXHOJIOTHUS 1711 MHOOPMAITMOHHBIX CUCTEM U TEXHOJIOTUH
[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTUU

[IpaBoBenenre B MHGOPMAIIMOHHBIX CHCTEMAaX

JlaboparopHbie pabOThl MO (HUBUYECKON XUMHUU UISI UHPOPMAIMOHHBIX CHCTEM U

TEXHOJIOT U

40.
41.

Jlaboparopnbie pabOTHI IO MpoIEccaM U anmnaparaM XUMUYECKOW TEXHOJIOTHHI
Jlaboparopabie pabOTHI MO 001IEH 1 HEOPraHUYECKOU XUMUHN
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42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.

DNEeKTUBHBIE KYypChl IO PU3NYECKOH KYJIbTYpE U CHOPTY

JluckpeTHas MaTeMaTHKa B ”HGOPMAIIMOHHBIX CUCTEMAX U TEXHOJIOTUSIX
Teopus rpadoB B M”HGOPMALIMOHHBIX CUCTEMAX U TEXHOJOTHUAX
Yucnennsle Meroasl B cpene MATLAB

MeTo/1bl BBIYMCINUTENBHON MAaTEMAaTUKH U MTAKEThI IPUKIAIHBIX IPOrpaMM
S3pix mporpammupoBanus C++

OOBbEKTHO-OPUEHTUPOBAHHOE TPOIPaMMUPOBAHNE

Cucrembl ynpaBiaeHUs] XUMUKO-TEXHOJIOTMUECKUMU MTpoLieccaMu

OCHOBBI TEOpUU YIIPABIICHUS

MeTo1b1 KHOEPHETUKHU

Kunernueckue metoipl Monte-Kapio ais pacueta XMMHUKO-TEXHOJIOTHYECKUX CUCTEM
3ammuTa HHTEIJIEKTYaIbHOM COOCTBEHHOCTH

KomnbrotepHast 6€301acHOCTb

OrneparinOHHBIE CHCTEMBI

Be6-nporpamMmmupoBanue

[lepeBo/1 HAyYHO-TEXHUYECKOH JINTEPATYPHI

I'paxxnanckas 3amuTa B Ype3BbIYaHBIX CUTYaLUAX

BBenenue B maremaTuky

Bxoaaumx B OOIl nmo wnampasnenuto noarotoBku 09.03.02 — MuHdopmalMoHHbIE CUCTEMBI U
TexHojoruu, npoduns «HPOpMaMOHHBIE CUCTEMBI M TEXHOJIOTUW», BBINOJIHEHBI B BUJE
OTJIEIbHBIX IOKYMEHTOB, SIBJISIFOIIMXCS HeOTheMiieMoil yacThio qanHoi OOIL.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

e

8 Meroanyeckne MaTepuaJibl 0 JMCHHUIIIHHAM
WNHOCTpaHHBIN SA3bIK
dutocodus
Hcropus
Maremaruka
Nudpopmaruka
dusuka
OO011ast 1 HeOpraHUYecKask XUMHUS
HNupopmanioHHbIE TEXHOIOTHH
[IporpamMmmupoBaHie Ha HU3KOYPOBHEBBIX SI3bIKAX
ba3bl naHHBIX
Texnonoruu 06padboTku nHGOopMaLUU
TexHon0ruu NporpaMMHUpPOBaHUS
Teopust nHGOPMALIMOHHBIX MTPOLIECCOB U CUCTEM
WHuTennexryaabHble CUCTEMBI U TEXHOJIOTHH
WHcTpyMeHTallbHbIE CpeACTBA TEXHOJIOTUYECKOTO TPOEKTUPOBAHUS
NH(poKOMMYHUKALIMOHHBIE CUCTEMBI U CETH
MeToibl U cpelicTBa TPOEKTUPOBAHUS HH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTUM
be30macHOCTh JKU3HENEATENBHOCTH
duznyeckas KyabTypa U CIOpT
OcCHOBBI TapaJUIETBLHOTO MPOTPAMMHUPOBAHUS
AJMUHUCTPUPOBAHKE ONEPAIMOHHON cucTeMbl Linux
KopnopatusHbie HH(GOPMallMOHHBIE CUCTEMBbI
OCHOBBI SKOHOMHKH
Jluneiinas anreOpa
YucreHHbIe METO/Ibl PEIICHUH ypaBHEHUN MaTeMaTuyecKoil GU3UKU U XUMUU
Psanel u o6bikHOBEHHBIE MU depeHlInaIbHble YPaBHEHUS B HH(DOPMALIMOHHBIX CUCTEMAX

U TEXHOJIOIUAX

27.

TCOpI/Ifl BepOHTHOCTeﬁ 1 MaT€MaTH4YCCKasa CTaTUCTHUKA B I/IH(bOpMaIII/IOHHBIX CHUCTEMAX U

TEXHOJIOTHUAX
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28. Psanpl @ypre. YpaBHeHHs MaTeMaTHuecKOW (pU3MKU B MHQOPMAIIMOHHBIX CUCTEMax MU
TEXHOJIOTUSAX

29. ®wuznyeckas XuMus Uit UHOOPMALIMOHHBIX CUCTEM U TEXHOJIOTUMN

30. Opranuyeckast XUMHSI U TEXHOJIOTUU YIIPABJIEHUS CUHTE30M

31. WnxenepHas rpaduka

32. HaueprarenbHas TeoMeTpuUs

33. KomnreloTepHasi reoMeTpHs U rpaduxa

34. DNeKTpOTEeXHUKA U IEKTPOHHUKA

35. MoaenupoBaHue XMMUKO-TEXHOJOTMYECKUX IPOLIECCOB

36. OOuas XuMHUYecKasi TEXHOJIOTHS ISl UHPOPMAIIMOHHBIX CUCTEM U TEXHOJIOT Ui

37. Ilporeccel u anmapaThl XAMHUYECKOW TEXHOJIOTHH

38. IlpaBoBeneHune B MHPOPMAIIMOHHBIX CUCTEMAX

39. JlabopaTopHbie pabOThl 1O (U3HYECKOW XUMHUU i1 WH()OPMAIMOHHBIX CHUCTEM U
TEXHOJIOTU I

40. JlaGopatopnbie pabOTHI MO MPOIIECCaM U anmaparaM XUMAYECKON TEXHOJIOTUH

41. JlaGopatopHble pabOTHI MO 0OIIEH U HEOPraHWUYECKOW XUMUHU

42. DnexTUBHBIE KypChl O (PU3NYECKON KYJIbTYpE U CIOPTY

43. JluckperHas MaTeMaTHKa B MHPOPMAIIMOHHBIX CUCTEMAaX M TEXHOJOTHUIX

44. Teopwus rpadoB B MUHGOPMAIIMOHHBIX CUCTEMaX U TEXHOJOTHSIX

45. Yucnennsle meTosl B cpeie MATLAB

46. Metopl BEIYMCIUTEIBHON MaTEMAaTUKU U NTAKEThI IPUKJIAIHBIX IPOrpaMM

47. S3bik nporpammupoBanust C++

48. OOBEKTHO-OPUEHTHUPOBAHHOE IPOIPaMMUPOBAHKE

49. Cucrembl ynpaBiaeHUs] XUMUKO-TEXHOJIOTMUECKUMU MTpoLieccaMu

50. OCHOBBI TEOPUH YIPABICHUS

51. Meroapl kuGEpHETUKH

52. Kunernueckue meroasl MonTe-Kapio s pacueta XMUMHUKO-TEXHOJIOTMYECKUX CUCTEM

53. 3ammTa MHTEIJIEKTYaIbHOM COOCTBEHHOCTH

54. KommbrotrepHas 6€301MaCHOCTh

55. OnepanmoHHBIE CHCTEMBI

56. BeO-mporpamMmmupoBanue

57. IlepeBon Hay4YHO-TEXHUYECKOW JTUTEPATYPHI

58. I'paknaHckas 3a11UTa B YPE3BBIYANHBIX CUTYALAAX

59. BBenenue B MaTeMaTHKy
Bxoaauux B OOIIl no nanpaBienuto noarotoBku «09.03.02 — WudopmanoHHble cuUCTEMbI U
TexHojoruu, npoduns «HPOpMaMOHHBIE CUCTEMBl M TEXHOJIOTUW», BBINOJIHEHBI B BUJE
OTJIEIbHBIX IOKYMEHTOB, SIBJISIFOIIMXCS HeOThemiieMoil yacTrio qanHoi OOIL.
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Ipunoxenue

Mampuya Komnemenyuilt R0 HANPABIEHUIO ROO2Z0MOBKU evicuiezo oopazosanusn 09.03.02 -- Hugpopmayuonnvie cucmemol u mexuonozuu (npoguns «MUngpopmayuonnsvie cucmemol u

mexHonozuu)»
Kowmererm OO0IIEeKyTETYpHEIE Oo6menpodeccnoHambHBIE [IpodeccronanbubIe
el elzlelsislzle 33 2l 2l 2222358133858
5| 8|55 |8 8|5 |5 % & |5\ 5|55 5 5|8 & & ¢ 6z zlg8

HaumeHoBaHUE QUCIUILIMHBI
b1.B.1 WuocTpaHHBI A3bIK +
b1.6.2 dunocodust + + +
b1.B.3 Hcropus + + +
b1.6.4 MaremaTuka + +
b1.B.5 Wndopmarnka + + + + +
b1.6.6 ®dusuka +
b1.6.7 OO01mmast ¥ HeopraHUYeCKast XUMHUSI +
b1.5.8 WnpopmarrionHbIe TEXHOIOTHH + + + | +
b1.B.9 IIporpamMMupoBaHue Ha HU3KOYPOBHEBBIX SI3bIKAX + +
B1.65.10 Ba3bl qaHHbIX + + + +
b1.5.11 Texuonoruu 06paboTKH HH(OPMAIN +
b1.6.12 TexHonoruu nNporpaMMupoOBaHUs + +
b1.6.13 Teopust MH(MOPMAITMOHHEIX MTPOLECCOB M CHCTEM + +
Bb1.b.14 HuTennexTyanbHble CHCTEMBI U TEXHOIOT MU + +
B1.5.15 HucTpymMeHTanbHbIE CPeICTBAa TEXHOIOIMUECKOTrO " +

IIPOCKTUPOBAHHUS
b1.B.16 WH}oxoMMyHHUKAITOHHEIE CHCTEMBI B CETH + + +
B1.E.17 Mertozbl ¥ cpeICTBa IPOEKTUPOBAHUS _ + + + + +

HWH(OPMAINOHHBIX CHCTEM U TEXHOJIOT Uit
b1.5.18 Be3onacHOCTb KU3HENEATENBHOCTH +
b1.6.19 ®duznyeckas KylnbTypa U CopT + + +
b1.5.20 OCHOBBI ITAPAJIIETBHOTO MIPOrPAMMHIPOBAHUS + | +
51.6.21 IiA,liill:./IlgHI/ICTpI/IpOBaHI/Ie OIEPALUOHHON CHCTEMBI " + +
b1.5.22 KoprioparuBHbie HH(MOPMAaTHOHHBIE CHCTEMBI + +
b1.6.23 OCHOBBI YKOHOMUKH +
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= | Q| e | w| @
Sl ||| || |o o |c|Cc| ol ol |||l E|lE|lE|E|El B E|E
b1.5.24 Jluneitnas anre6pa + +
51.8.0/1.1 UYucneHHsle METOZIBI pelIeHNI ypaBHEHUH " +
MaTeMaTHIecKol (PU3MKHN 1 XUMUH
Psnpt 1 0ObIKHOBEHHBIE T QepeHITHaTHHEIC +
b1.B.04.2 YpaBHEHHUS B HH(OPMAITHOHHBIX CHCTEMaX 1 +
TEXHOJIOTHAX
Teopus BepodaTHOCTEN U MaTeMaTHYECKast +
b1.B.0A.3 CTaTUCTHKA B HH()OPMAIOHHBIX CHCTEMaX 1 + +
TEXHOJIOTHAX
Psanst ®dypbe. YpaBHEHUS MaTeMaTHYECKON +
b1.B.01.4 ¢u3uKN B HHOPMAIIMOHHBIX CHCTEMaX H +
TEXHOJIOTHAX
51.B.07.5 dusnueckas XUMUs st HH(OPMAIIMOHHBIX " +
CHCTEM M TEXHOJIOIUil
51.B.0/1.6 OpraHudecKkast XUMHS ¥ TEXHOJIOTHH YIIPaBICHHS " +
CHUHTE30M
b1.B.04.7 WmxenepHas rpaduxa + +
b51.B.04.8 HaueprarenpHas reomeTpust + +
51.B.04.9 KomnbrorepHast reomeTpust U rpaduxa + + + +
51.B.0[1.10 | DJeKTpOTEXHUKA U BJIEKTPOHUKA + +
M -
51.B.0.11 OJICJIMPOBAHNE XMMUKO-TEXHOJIOTHYCCKUX + + + + +
IIPOLIECCOB
51.8.0/1.12 OOr1m1ast XuMugecKast TEXHOJIOTUST ISt 3 " + +
HWH(OPMAINOHHBIX CHCTEM U TEXHOJIOT Uit
51.B.04.13 | Ilponeccs! U anmnapaTsl XUMUYECKOH TEXHOIOTUU + +
51.B.0A.14 | IlpaBoBeneHne B MHPOPMAIOHHBIX CHCTEMAX + +
51.B.0/.15 JlaGopaTopHbIe paboTHI 110 PH3UIECKOH XUMHN " +
e JUTSE ”HOPMAITOHHBIX CHCTEM M TEXHOJIOTHI
51.8.0/1.16 JlaGopaTopHbIe paGOTBIV 10 IIpoLeccaM U " +
anmnaparaM XUMHUYECKON TEXHOJIOTUH
51.8.0/1.17 JlaGopaTopHbie PaGOTI)I 1o obrmeit n +
HEOpraHU4YeCKOH XUMUK
DJEeKTUBHBIE KypCHI IO (pH3NIECKON KYIbTYpe + +
51.B.71B.1.1 JlyckpeTHas MaTeMaTHKa B MH(OPMAIIMOHHBIX " "
cUcTeMax U TEXHOJIOTUSIX
51.B.1B.1.2 Teopus rpadoB B HH)OPMAIIOHHBIX CHCTEMaX 1 " "

TCXHOJIOTHUAX
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b1.B.[B.2.1 | Yucnennsie Mmetons! B cpeie MATLAB + + +
51.B.1B.2.2 Mertobl BEIUUCIUTEIBHON MATEMAaTHKH U NTAKEThI + + +
IIPUKIAIHBIX IPOrpaMM
b1.B.AB.3.1 | I3k mporpammupoBanus C++ + + + +
51.B.1B.3.2 OOBEKTHO-OPHEHTHPOBAHHOE + + + +
IIPOrPaMMHUPOBAaHUE
51.B./1B.4.1 CucTeMbl ynpaBlIeHNS! XHMHUKO- + +
TEXHOJOIMUYECKUMU TIPOLIeCCaMu
51.B.B.4.2 | OCHOBBI TEOPHH YIPABICHUST + +
b1.B.AB.5.1 | MeTons! knbepHETHKH + +
51.B./1B.5.2 Kunernyeckue meronst MonTe-Kapio st + +
pacuera XUMHUKO-TEXHOJIIOTHYECKUX CHUCTEM
b1.B.[B.6.1 | 3amuTa HHTEUIEKTYaJIbHOH COOCTBEHHOCTH +
51.B.4B.6.2 | KommbtoTepHas 6e30MacHOCTh +
51.B.[B.7.1 | OmneparoHHbBIE CHCTEMbI + + +
51.B.[B.7.2 | BeG-mporpamMmupoBanue + + + +
E2Y.1 [IpaxTrka no noay4eHuro TEPBUYHBIX n n n i
po(heCCHOHANBHBIX YMEHHI W HABBIKOB
[pakTHKa 110 TOITy4IeHHIO TPOPECCHOHATBHBIX + + + + + +
b2.M.1 YMEHHH 1 OMbITa IpodeccCHoHaTbHON
JIEATENbHOCTH
B2.M.2 [IpennunnoMHast mpakTuka + + + + + + +
B2.H.1 HAP + |+ + |+ |+ |+ |+ |+
B3 T'ocynapcTBeHHast UTOroBasi arTecTanus + + + + + + + + + + + + + + + + + + + + + + + + +
®T1.B.01 IlepeBon HayYHO-TEXHUUECKOH JIUTEPATYPHI + +
®T/.B.02 I'paxxnanckas 3amura B Upe3BbIYAHBIX + + +
CUTYalUsAX
oTA.B.03 BBenenue B MaTEMaTUKy + +

170




	ООП_09.03.02_2018_титул
	ООП_09.03.02_титул

	OOP_090302-2018_26032019
	OOP_090302-2018_26032019_168-170

