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1. OBIIME ITOJIOXKEHU A

1.1. OcHoBHass mnpo¢eccuoHaJbHasi o0pa3oBaTe/lbHAs MpPoOrpaMMa BbICIIEIr0
0o0pa30oBaHus - MPOrpaMMa MOAroTOBKH 0aKaJaBpoB (Jajiee — MporpamMMa 0akaJjiappuara,
OOIl 0akajaaBpuara), peanusyemas B COOTBETCTBUH C (efepalbHbIM TOCYIapCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHAAPTOM BBICIIEr0 00pa3zoBaHMs (eAepabHbIM TOCYIapCTBEHHBIM
OI0/KETHBIM 00pa30BaTEIbHBIM YUPEKIECHHUEM BbICHIEro oOpazoBaHusi «PoccHiiCKuii XUMUKO-
TeXHoJIoru4yeckuil yHuBepcuter uMmenu J[.M. MenpaeneeBay IO HalpaBlIeHUIO IOJATOTOBKU
18.03.01 XuMmunyeckas TEXHOJIOTHS, npo b «XuMuyeckas TEXHOJIOT U
BBICOKOTEMIIEPATYPHBIX HEMETAIIMYECKUX M CHIMKATHBIX MaTepUanoB», MPEACTaBIsIeT cOOOM
KOMIIJIEKC OCHOBHBIX XapaKTEPUCTHK 00pa30BaHMs, OPraHU3allMOHHO-TIEAArOTHYECKUX YCIOBHIA,
dopMm aTTecTanMM, KOTOPBIM IMpEACTaBIeH B BHJE OOLIEH XapaKTepPUCTHUKU IPOrpamMMbl
OakanmaBpuaTta, y4eOHOro TIUIaHA, KAJCHAAPHOTO YydeOHOro rpaduka, paboyux mporpaMm
JUCLUIUIMH, IPOTPaMM MPAKTHK, OLIEHOUYHBIX CPE/ICTB, METOJUUYECKUX MaTEpUaJIOB.

1.2. HopmaTuBHBIEe JOKYMEHTHI Uil Pa3padoTKH NporpaMMmbl 0akajiaBpuara o
HAINPaBJICHUIO OATOTOBKHU COCTABIISAIOT:

- @enepanbubiii 3akoH oT 29.12.2012 1. Ne 273-03 «0O6 oOpa3oBaHuu B
Poccniickoit denepanuny;

- [Tpuxaz Muno6puayku Poccun ot 11.08.2016 r. Ne 1005 «O6 yTBepkIeHUU
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENILHOTO CTaHAPTa BBICHIETO OOpa3oBaHUsS IO
HarnpaBieHuto moArotoBku 18.03.01 Xwumudeckas TexHosorusi (ypoBeHb OakajaBpuaTa)»
(3apeructpupoBaHo B Muntocte Poccun 29.08.2016 r. Ne 43476) (nanee — ®I'OC BO mno
HarpasieHuto noAarotoBku 18.03.01 Xumuueckas texHosnorus (ypoBeHb OakajgaBpuara);

. [Tpuka3 MunucrepctBa oOpa3oBaHus u Hayku Poccuiickoit ®epeparuu oT
19.12.2013 1. Ne 1367 «OG6 yrBepxkaenun llopsiaka opraHu3aluu U OCYILIECTBICHUS
00pa30BaTeNbHON JEATEIBHOCTH 0 00pa30BaTEIbHBIM MPOrpaMMaM BBICILIETO OOpa3oBaHUs —
nporpaMmmam OakaiiaBpuaTa, porpaMMaM CHelrainTeTa, IporpaMMaM OakanaBpuaTa.

1.3. O0mas xapakTepucTHKA NPOrpaMMbl fakajiaBpuaTa

Leasio nmporpaMmmsl 6aKkajiaBpuara sBISETCS CO3JaHUE Uil O0yYaroIIUXCS YCIOBUN
JUIs TIPUOOpEeTeHUs HEOOXOIUMOro JJIsi OCYLIECTBICHHS MPO(EeCCHOHAIBHOW JesTeIbHOCTH
YPOBHSI 3HAHUH, YMEHHIA, HABBIKOB, ONBITA JEATEIHHOCTH M TOATOTOBKU K 3allIUTE BBITYCKHOMN
KB puKaMoHHO# paboTsl (BKP).

[Tonyyenne oOpazoBaHHsl IO TMporpamMme OakajaBpuaTa JOIYCKAeTCs TONBKO B
00pa3oBaTeNbHON OpraHU3aIMK BhICIIEr0 00pa30BaHus (Jlajiee - OpraHu3aius).

OO6yueHnue 1o mporpamMme O0akagaBpraTa B OpraHU3ally OCYIIECTBISETCS B OYHOM, OYHO-
3204HOM U 3a04HOM popMax 0OydeHus.

O6beM mporpaMMbl OakanaBpuara coctasiisgeT 240 3a4eTHBIX €AUHMIL (Janee - 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI OOYUEHHUsI, TPUMEHAEMBIX 00pa30BaTEIbHBIX TEXHOJIIOTUH, peanu3anuu
nporpaMMbl  OakaliaBpriaTa C HCIOJIb30BAHMEM CETEBOW (DOPMBI, pealln3alliil IMPOrpPaMMBbI
OakanaBpuaTa 1o UHIUBHIyaIbHOMY y4eOHOMY IJIaHY, B TOM YHCJIE€ YCKOPEHHOT'O 00y4eHusl.

Cpoxk norydenus: o0pa3oBaHus 10 MporpaMMe OakaaaBpuara:

- B OuHOW (opme oOyueHHs, BKIIOYAs KaHUKYJbI, HPEAOCTaBIsEMbIe IMOCIe
IPOXOXKJICHUS TOCYAAPCTBEHHOM HTOrOBOM aTTeCTallud, BHE 3aBUCUMOCTH OT IMPUMEHSIEMbIX
00pa3oBaTeNbHBIX TEXHOJIOTUH cocTaBisieT 4 roga. O0beM mporpamMmbl OakaraBprata B OYHON
dopme oOyueHus, peaar3yeMblid 3a OJJMH yueOHbIH roj, cocraniser He 6oiee 60 3.e.;

- B OYHO-3a0YHOM MJIM 3a04yHOM (opmax oOydyeHHs BHE 3aBUCUMOCTH OT
IPUMEHSIEMbIX 00pa30BaTEIbHBIX TEXHOJIOTUI YBEIMUMBACTCA HE MEHEE YeM Ha 6 MecsLEeB U He
Ooinee yeM Ha 1 roj Mo CpaBHEHHMIO CO CPOKOM TOJYy4eHHUs 0Opa3oBaHUs MO OYHOM (hopme
o0ydenusi. OObeM mporpaMmbl OakajiaBpuara 3a OJWH YYEOHBIH TOJ B OYHO-3a0YHOU WIIH
3204HOM (hopMax 0OyueHHsI HE MOXKET COCTaBIIATh Ooiee 75 3.e.;



— npu OOy4YCHHH MO0 WHAMBUAYAIBHOMY Y4eOHOMY IUIaHY BHE 3aBHCHMOCTH OT
dbopmbl 00yUEHHUsI COCTABIISIET HE 0oJiee CpoKa MOJYYSHHUsT 00pa30oBaHUs, YCTAHOBICHHOTO IS
COOTBETCTBYHOIIEH (opMbI OOyUeHHUs, a TPU OOYYCHHH O WHIAMBHIYAILHOMY IUIAHY JHUI[ C
OTPaHUYEHHBIMHU BO3MOKHOCTSIMHU 3JI0POBbS MOXKET OBITh YBEJIMYEH MO UX KeJaHUIO He Oojee
yeM Ha | TOA MO CpPaBHEHHIO CO CPOKOM TMOJy4eHHUS OOpa3oBaHMs IS COOTBETCTBYIOIIEH
dbopmbl 00yueHuss. OObeM IporpaMmbl OakaaBpuara 3a OJUH y4e€OHBIN TOJl IpU 00yYEeHUHU IO
UH/IMBUIYAJIbHOMY IJIaHYy BHE 3aBUCHMOCTH OT (pOpMBbI 0OyueHHs] HE MOXKET COCTaBIISATh Ooiee
75 3.e.

KonkperHsiii cpok mnoiydeHuss oOpa3oBaHuST M 00bEeM NporpaMMbl OakanraBpHara,
pean3yeMblii 3a OJIMH Y4eOHBIH T/, B OYHO-320YHOU MITU 3a04HOM (popmax oOydeHHs, a TaKkxke
0 MHIMBUAYAJIBHOMY IIJIaHY ONPEACTSIOTCS OpPraHM3alUeil CaMOCTOSATENBHO B Tpeaeax
CPOKOB, YCTAHOBJICHHBIX HACTOSALIUM MTYHKTOM.

[Ipn peamuszanuu mnporpamMmbl  OakalaBpuaTa OpraHHU3alUs BIOpaBe IPUMEHSTH
ANEKTPOHHOE 00yUeHHE U IUCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTUH.

[Ipn oOy4yeHWHM IUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbSI JJEKTPOHHOE
oOydyeHHe U JUMCTAHIMOHHBIE O0O0pa30BaTeIbHbIE TEXHOJOTHMH MJOJDKHBI IPEeayCcMaTpHUBATh
BO3MOXKHOCThH TpHeMa-repeaadn HHPOPMAITUU B JTOCTYITHBIX JJIT HUX (popmax.

Peanu3arus mporpammel OakanaBpraTa BO3MOXKHA C HCIIOIH30BAaHHEM CETEBOM OPMBL.

OO6pazoBaTenbHasi ACATENBHOCTh IO NporpaMme OakalaBpuaTra OCYIIECTBISAECTCS Ha
rocy1apcTBEHHOM #A3bike Poccuiickoit denepaiuy, €CiId WHOE HE OMNPENENICHO JOKAJTIbHBIM
HOPMAaTUBHBIM aKTOM OpPTaHU3AIIHH.

CTpykTypa nporpamMmMsbl 0akajaaBpHaTa BKJIKYaeT 00513aTeJbHYI0 YacTh (0a30BYI0)
U 4aCTh, (POPMHUPYEMYI0 YHACTHUKAMH 00pa30BaTe/bHbIX OTHOLICHUI (BAPMATHBHYIO).

D10 obecreynBaeT BO3MOYKHOCTh pealiu3allii MporpaMM OakanaBpHara, HMEIOIIHUX
pa3IUYHyI0 HampaBiIeHHOCTh (Mpoduiab) oO0pa3oBaHUs B paMKax OJHOTO HAmpaBJICHUS
MOATOTOBKH (JaJiee - HalpaBJICHHOCTh (MPOHUIIb) MPOrPaMMBbl).

[IporpamMma GakanaBpuaTa COCTOUT U3 CIEIYIOIIHUX OJIOKOB:

baok 1 «/Iucuumiaunel (MOAYJM)», KOTOPBIA BKIIOYAET AMCHUIUIMHBI (MOZIYJIH),
OTHOcsIMecs K 0a30BOM 4YacTH HpPOrpaMMbl, W AMCHMILIMHBI (MOIYJH), OTHOCAIIUECS K €€
BapHaTUBHOMW 4acCTH;

Bbaok 2 «IlpakTukm», KOTOPHII B MOJHOM 0OBEME OTHOCUTCS K BapHaTUBHOM 4acTH
IIPOrpaMMBl;

Baok 3 «locynapcrBeHHasi MTOroBasi arrecTanMs», KOTOpPHIH B TMOJIHOM OObeMe
OTHOCUTCS K 0a30BOM YacCTH MNPOrpaMMbl U 3aBEPILACTCA IPHCBOCHHEM KBaJM(UKAIHIH,
YKa3aHHON B IEpe4yHE HaIpaBJIEHUH IOJATOTOBKM BBICIIErO0 OOpa30oBaHMs, YTBEPKICHHOM
MunuctepcTBOM 00pazoBanus U Hayku Poccuiickoit deneparui.

CrpykTypa nporpaMmmsl 0aKajaBpuarta

CIpyKTypa IpOTpaMME GAKATABPHATA O0BeM nporpammsl OakanaBpuara B
3a4ETHBIX eIUHHUIIAX
JucuuninHel (MOAYIIN) 210-216
Buok1 bazoBas uacTs 114-126
BapuaTtuBHas yacts 84-102
Buiok 2 [IpakTuku 15-18
BapuaruBHnas gacth 15-18
["ocymapcTBeHHast UTOTOBast aTTECTAITUS 6-9
Baoxk 3
basoBas yacth 6-9
O06wem nporpaMmbl 6akanaBpuaTa 240




JucuuruimHel (MOJYJHM), OTHOCSIIMECS K 0a30BOM dYacTH mporpaMmbl OakajaBpuaTta,
ABIISIOTCS 00s3aTEIbHBIMU /IS OCBOCHHS 00YyJaIOIMMCSl BHE 3aBUCUMOCTH OT HAIPaBIEHHOCTHU
(mpodwist) mporpaMMbl OakaaBprara, KOTOPYI OH ocBanBaeT. Habop mucrurumme (Moyinei),
OTHOCSIIMXCA K ©0a30BOM dYacTu mporpamMmbl OakajaBpuara, OpraHH3als ONpeAesnseT
CcaMoOCTOSITENIbHO B o0Obeme, ycraHoBieHHOM HacrosmuMm @PI'OC BO, ¢ yuerom
COOTBETCTBYIOIICH (COOTBETCTBYIOIINUX) MPUMEPHONW (IMPUMEPHBIX) OCHOBHOM (OCHOBHBIX)
o0Opa3oBaTenbHOM (00pa30BaTENbHbIX) IPOrpaMMbl (IIPOrpamm).

Jucuummuael (Moayiu) no ¢hunocoduu, UCTOPUU, UHOCTPAHHOMY S3BIKY, O€30M1aCHOCTH
JKU3HEICSTEIIbHOCTH PeaTu3yIoTcs B paMkax 0azoBoi yactu brioka 1 «lucuunmuael (Moxysnm)»
nporpaMmel OakanaBpuara. O6beM, coJiep:kaHue U MOPSA0K pealln3alii YKa3aHHbIX JUCIMUILIIUH
(Momyseil) onpenensaoTcsl OpraHu3aluell CaMOCTOSITEIBHO.

JucuummuHel (MOIynu) 10 GU3MYECKON KYIbTYpE U CIIOPTY pEaU3yloTCs B paMKax:

- 6a3oBoit yactu bioka 1 «ucuuruimHel (MOIyIN)» NporpaMMbl OakajgaBpuaTa B
o0beMe He MeHee 72 akaJeMUYEeCKUX 9acoB (2 3.€.) B OUHOM ¢opme 00yUueHus;

- QJIGKTHBHBIX JUCHUIUTMH (MOIyniell) B o0ObeMe He MeHee 328 akaJeMUYecKUX
4acoB. YKa3aHHbBIC aKaJIEMUYECKUE YacChl SBIISIOTCS 00sS3aTEIbHBIMU Ui OCBOSHHS M B 3.€. HE
MePEeBOISATCS.

JucuumumHel (MOAYIH) 10 (PU3UYECKON KYJIbTYpe M CHOPTY PEealu3yIoTCS B TOPSIKE,
YCTaHOBJICHHOM oOpraHusanueil. [[ns MHBaNUAOB W JHIl C OTPAHMYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsl OpraHM3allMsl YCTaHABIMBAET OCOOBIM MOPSAIOK OCBOCHMS JUCLMIUIUH (MOAYJIEH) 1O
bu3nYECKOM KyJIbTYpE U CIIOPTY C YUETOM COCTOSIHUS UX 310POBBSL.

JucuutuHe! (MOIYIH), OTHOCSIIIMECS K BAPHATUBHOW YacTH MPOTrpaMMbl OakairaBpHara,
U TPaKTHKH ONpPEAESIIOT HaNpaBiIeHHOCTh (Mpoduib) mporpaMmsel OakanaBpuaTta. HabGop
JUCHUTUTMH (MOJyJIeH), OTHOCSIIUXCS K BapHaTUBHOW YacTH IMPOrpaMMbl OakanaBpuara, u
NPaKTUK OpPraHU3alUs OMpPENeNsieT CaMOCTOSTEIbHO B 00bEME, YCTAHOBJIEHHOM HACTOSIIUM
®I'OC BO. Ilocne BpiOOpa oO0ydaromuMmcs HANpaBICHHOCTH (Mpodwuisi) mporpammbl, HaOOp
COOTBETCTBYIOLIUX JUCIMIUIMH (MOIYJCH) U MPAKTHUK CTAHOBUTCS 00s3aTEIbHBIM JIi OCBOCHUS
00yJaronuMcs.

B baok 2 «lIpaktuku» BXoAAT yd4yeOHas ¥ MPOU3BOJCTBEHHAs, B TOM YHCIE
NPEIUTUIOMHAS, TIPAKTHKH.

Tun yd4eOHON NpakTUKKM — MPAKTUKA IO MOJTYYEHHUIO MEPBUYHBIX MPO(ECcCHOHANBHBIX
YMEHUH ¥ HaBBIKOB, B TOM YHCJI€ TIEPBUYHBIX YMEHHUN M HABBIKOB HAyYHO-HCCIICIOBATEIILCKOM
NeSITeTbHOCTH.

Crioco0bl TpoBeiCHUS yUeOHOUM MPAKTUKU: CTallMOHAPHAS; BHIC3/THAS.

Tumnbl TpoU3BOACTBEHHOMN MPAKTHKU:

- NpakTHKa 10  TOJNYYeHUI0  MpOoPEeCCHOHATBHBIX  YMEHHMH H  ONBITa
poeCCHOHAIBHON JESTENHHOCTH,

- TEXHOJIOTUYECKas MPAKTHKA;

- nejaroruyeckast pakTHKa,

- HAY4YHO-HUCCIIEJOBATENIbCKAs padoTa.

CrniocoObl poBeICHNs] TPOU3BOJICTBEHHOM MPAKTUKH: CTAallMOHAPHAS; BIE3/IHAS.

[Ipenaumiomuas OpaKTHUKa  MPOBOAMTCS  JUIS BBIMIOJIHEHUSI ~ BBIITYCKHOM
KBAJTM(PHUKAIIMOHHOHN paboThI U ABIsIETCS 0053aTEIbHOM.

[Ipn pa3paborke mporpamm OakajiaBpuaTa OpraHu3alMsi BbIOMpAET THUIIBI MPAKTUK B
3aBHCUMOCTH OT BHJA (BHUIOB) JEATEIBHOCTH, Ha KOTOPBIH (KOTOpBIE) OPHUEHTHpPOBAHA
nporpamMa OakanaBpuaTta. OpraHu3anus BIpaBe MPEAyCMOTPETh B MporpaMme OakairaBphara
MHBIE TUIIBI IPAKTHK JOMOJHUTENBHO K ycTaHOBJIEHHBIM HacTosiuM OI'OC BO.

VYyeOHast ¥ (WIM) MPOU3BOJCTBEHHAS MPAKTHUKH MOTYT MPOBOJIUTHCA B CTPYKTYPHBIX
MOJPa3/ICIEHUSX OPraHU3AIUH.

Beibop MecT MpoXOoXkIeHHs TPaKTHK IS JIAI C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH
3/I0pOBbsSI MPOU3BOJUTCS C YYETOM COCTOSIHUS 370POBBS OOYdYaroUIMXCs U TpeOOBaHHM MO
JOCTYITHOCTH.



B bnox 3 «l'ocymapcTBeHHass MTOroBas aTTECTAllUMs» BXOAWUT 3alIMTa BBITYCKHOMN
KBAJTM(UKAIIMOHHON paboThl, BKJIIOYas IMOATOTOBKY K HpOLeIype 3alluThl U MpOLEaAypy
3alllUThl, a TAK)KE MMOATOTOBKA K CAaue U cJada rocyAapCcTBEHHOr0 3K3aMeHa (eciii opraHu3anus
BKJIIOYMJIA TOCYIaPCTBEHHBIN 3K3aMEH B COCTAB rOCYIapCTBEHHON UTOrOBON aTTECTAllUN).

IIporpaMMsbl OakanaBpuarta, COAEpXKallUe CBEIACHHS, COCTABISAIOLINE IOCYJAapPCTBEHHYIO
TailHy, pa3pabaTbIBalOTCSI U pPEATU3YIOTCA IPU CO3JaHUM YCIOBUH U C COONIOIEHHEM
TpeOoBaHuil 3akoHO1aTeNbeTBA Poccuiickoit @enepain 0 rocy1apcTBEHHOM TaiiHe

Peanuzanus wactu (uactei) oOpa3oBaTeNBbHONW MpOrpaMMbl U TOCYJapCTBEHHOMH
UTOTOBOM aTTeCTallM, COJAEp)Kalled HAayYHO-TEXHHYECKYI0 HWH(POPMALUIO, TTOJICKATYIO
9KCHOPTHOMY KOHTPOJIIO, U B paMKax KOTOPOH (KOTOPBIX) JI0 CTYJEHTOB JJOBOAATCS CBEACHUS
OTPaHWYEHHOTO J0CTyna W (WiM) B Y4EOHBIX NENSIX HCIONB3YIOTCS CEKPETHBIE OO0pasIlbl
BOOPYKEHUS, BOCHHON TEXHUKHU, X KOMIUIEKTYIOIUE U3AEINUs, HE TOIYCKAETCS C IPUMEHEHUEM
AJIEKTPOHHOI'0 00yUY€HUs, IUCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTUH.

IIpu pa3paboTke mporpammbl OakajnaBpuaTa OOydarIUMCS — 00ecreYuBaeTCs
BO3MO>KHOCTh OCBOEHUS JUCLMILINH (MOAYJIEH) 110 BEIOOPY, B TOM YUCIIE CIIELUAIbHbBIE YCIOBUS
UHBAJIUAAM U JIMIAM C OTPAaHUYEHHBIMH BO3MOYKHOCTSAMH 3]I0pOBbs, B 00beMe He meHee 30
MPOLICHTOB 00bema BapuaTuBHOM yactu bioka 1 «/lucuumiunel (MoTynn)y.

KonnuecTBo 4acoB, OTBEACHHBIX HA 3aHATUSA JIEKLMOHHOIO THIIA, B 1eJIoM 0 bioky 1
«Aucuumnnnzel (MOJIyJIN)» TOJKHO COCTaBIATh HEe Oosee 50 MPOLIEHTOB OT OOIIEro KOJIn4ecTBa
4acOB ayIUTOPHBIX 3aHATUH, OTBEACHHBIX HA peaau3aluio JaHHoro bioka.

[IpodunpHas HanpaBIEHHOCTH MIPOrpaMM OakanaBpuata onpeaesnseTcss 00pa3oBaTeIbHON
opraHuzanyei, peanusyromeid o0Opa30BaTeNbHYIO MPOrpaMMy IO  COOTBETCTBYIOLIEMY
HaIpPaBJIEHUIO MOJITOTOBKHU.

1.4. TpeGoBaHus K MOCTyNAOLIEMYy

TpeboBanust K MoOCTyMaroLUIEMy ONPEAENSIOTCS (eaepanbHbIM 3aKOHOJATEIbCTBOM B
obmactu oOpaszoBaHusi, B ToM yucie llopsakom mpuema Ha oOydeHHE MO 0Opa30BaTEIbHBIM
nporpaMMaM BbICIIEro 0Opa3oBaHUSI — MporpaMMaM OakanaBpuaTa Ha COOTBETCTBYIOIIMN
y4eOHBIN TO/I.

2. XAPAKTEPUCTHUKA MTPO®ECCHOHAJIBHOM JESATEJIBHOCTH
BBIITYCKHHUKOB, OCBOUBHINX ITPOI'PAMMY BAKAJIABPUATA

2.1. ObaacTh npodeccunoHATBLHOM 1eSITeIbHOCTH BHIITYCKHUKA

BrinyckHMK, OCBOMBIINN IIporpamMmy OakanaBpuaTta, B COOTBETCTBUH C BUJOM (BHAAMHU)
npoeCCHOHATBHON  JeSTEIbHOCTH, Ha KOTOpBIM (KOTOphIE) OpPHEHTHpOBaHA MporpamMma
OaxanaBpuaTa, TOJKEH ObITh TOTOB PeLIaTh CIEAYIOLIUE MPOPECCHOHANIbHbIE 3adaUu:

MPON3BOICTBEHHO-TEXHOJIOTHYeCKasl 1esiTeIbHOCTh:

- opranuzaisi pabOYMX MECT, HUX TEXHHUECKOE OCHAIIEHHEe, pa3MelleHue

TEXHOJIOTHYECKOTo 000PyI0BAHNUS;

- 9KCIUTyaTalus 1 00CIy)KMBaHUE TEXHOJIOTUYECKOI0 000pYA0BaHMS;

- yTIpaBJIeHUE TEXHOJIOTHYECKUMU MPOLecCaMH TPOMBILIIEHHOTO IIPOU3BO/ICTBA;

BXOJHOW KOHTPOJIb ChIPbsl U MAaTEPHUAIIOB;

- KOHTPOJIb COOJIIOICHUS TEXHOJIOTUYECKON TUCIUITIIHBI;

- KOHTPOJIb Ka4YCCTBa BLIHYCKaCMOﬁ npoaykKuuu C HUCIHOJIb30BAHUCM THUITOBBIX

METOJIOB;

- HCCIIeIOBaHNE TIPUYHH Opaka B POM3BOJICTBE, pa3paboTKa MEPOIPHUATHH MO €To

IPESYIPEXKICHUIO U YCTPAHEHUIO;

- OCBOCHME TEXHOJIOTUYECKUX TPOLIECCOB B X0JI€ TOJArOTOBKU MTPOU3BO/ICTBA HOBOI

IPOIYKLINN;

- ydacTue B paboTe Mo HajlaJKe, HaCTPOIKe U ONBITHON MPOBEpKE 000OPYIOBaHUS U

IIPOTPaMMHBIX CPEJICTB;



- NPOBEpKAa TEXHUYECKOTO COCTOSHUS W OCTAaTOYHOTO pecypca oO0OpyIoBaHUS,
opraHu3anus npo(uIaKTHIECKUX OCMOTPOB U TEKYILLEr0 PEMOHTA;

- prUeMKa 1 OCBOEHUE BBOAMMOTO 000PYIOBaHMS;

- COCTaBJICHHE 3asBOK Ha O0OOpyJOBaHHME U 3alacHbIE 4YacTH, IOATOTOBKA
TEXHUYECKOH IOKyMEHTAIIMU Ha PEMOHT;

HAY4YHO-HCCJIeJ0BATE]bCKAs 1esITeIbHOCTD:

— U3y4eHHE HAyYHO-TEXHUYECKOW HH(GOpMAIMM, OTEYECTBEHHOTO M 3apy0eXHOTO
OIIbITA IO TEMATUKE MCCIIEI0OBAHHUS;

— MaTeMaTHYeCKOE MOJCIUPOBAaHHE IPOLIECCOB M OOBEKTOB Ha 0a3e CTaHAAapPTHBIX
[IaK€TOB AaBTOMAaTU3UPOBAHHOI'O MPOEKTUPOBAHUS U MTAKETOB MPUKIATHBIX IPOrPaMM JUIs
HAaYYHBIX UCCJIEI0BAaHU;

— IPOBEIEHUE SKCIEPUMEHTOB IO 3aJaHHOM METOAMKE, COCTaBJIEHUE OIMCAHUS
MIPOBOJIMMBIX UCCIICAOBAHUH U aHATIN3 UX PE3YJIbTAaTOB;

— HOJrOTOBKA JAHHBIX JJIs1 COCTABJIECHUS 0030pOB, OTUETOB M HAyYHBIX MyOIMKaLIU;

— COCTaBJIGHHE OTYeTa 110 BHIIOJIHEHHOMY 33/IaHUIO, YyYacTHe BO BHEIPECHUHU
pe3yIbTaTOB UCCIIENOBAHUN U Pa3paboToK;

— TPOBEICHUE MEPOIPHITUHN IO 3AIUTE 0OHEKTOB MHTEIUICKTYaJIbHONH COOCTBEHHOCTH,
Pe3yJIbTaTOB UCCIIEOBAHUM U Pa3pabOTOK Kak KOMMEPUYECKOH TalfHbl IPEANPHUATHS.

2.2. O0beKTHI NPo(ecCHOHAIBLHOM 1eSITeJIbHOCTH BhINTYCKHUKA

OoObekTamu POPECCHOHATBPHON NESTETBHOCTH BBITYCKHUKOB, OCBOMBIINX IMPOTPaMMBbI
OakanaBpuaTa sBISIOTCS:

- XUMUYECKHE BEIIECTBA M  CBIPbEBBICE MaTepuaibl Ui  ITPOMBILUIEHHOIO

IIPOU3BOJCTBA XMMUYECKON MPOLYKIUH;

- METO/bI U IPUOOPHI OIIpEeNIEHHs COCTaBa M CBOMCTB BEIIECTB M MAaTEpUAJIOB;

- 000pyJOBaHUE, TEXHOJIOIMYECKHE TPOLECChl U IPOMBIIUIEHHBIE CUCTEMBI

IIOJIy4EHUS BEUIECTB, MATEPHAIIOB, U3EIINN, a TAK)KE METOJIbI U CPEICTBA TUArHOCTUKU U

KOHTPOJSI TEXHUYECKOTO COCTOSIHHUS TEXHOJOTMYECKOro O00OpYIOBaHMS, CpENCTBA

aBTOMATU3ALMU U YIPABICHUSA TEXHOJOTMYECKMMM IPOLECCAMU, METOABI U CPEICTBA

OLICHKHA COCTOSIHHSI OKPYXKAIOIIEW CpelIbl W 3aIUTHl €€ OT BIMSHUS IPOMBIILIEHHOTIO

IIPOU3BO/ICTBA.

2.3. Buabl nnpoeccuoHaNbHOM 1esITeIbHOCTH BbINYCKHUKA

Bunsl npodeccuoHanbHOM  IESATEIBHOCTH, K KOTOPBIM TOTOBATCS  BBIIYCKHUKHU,
OCBOMBILIME TporpamMmy OakajlaBpuaTta — IPOHM3BOJICTBEHHO-TEXHOJIOTHYECKAass M Hay4yHO-
UCCIIEI0BATEIbCKAsl JAEATEIbHOCTh B 00JACTH XUMUYECKOM TEXHOJIOTUH.

3. INTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUSA NTPOI'PAMMbI BAKAJIABPUATA

3.1. B pesynbrare OCBOEHHUS MpOTrpaMMbl OakaniaBpuaTa Yy BBITYCKHUKA TOJIKHBI OBITh
chopMupoBaHbl  OOIIEKYJIbTYpHBIE,  oOOmienpodeccuoHadbHble W MPOQPECCHOHAIBHBIC
KOMIIETEHIIUH.

3.2. BrImyckHMK, OCBOMBIIMM TIporpamMmy OakajaBpuaTa, JOJDKEH 00JaaaTh
CIIEYIOIIMMHU 00IIEeKYJIbTYPHBIMH KOMIIETCHIIUSIMU:

- CIIOCOOHOCTBIO MCIIOJIB30BATh OCHOBBI (PMIIOCO(PCKUX 3HAHUH U1 GOPMUPOBAHUS
MEpoBo33peHueckoi mosummu (OK-1);

- CIOCOOHOCTBIO  QHAJIM3UPOBATh  OCHOBHBIE  3Talmbl M 3aKOHOMEPHOCTH
MCTOPUYECKOTO pa3BUTHS 00IIecTBa Uil POPMUPOBaHUS rpaxaanckoi mosunuu (OK-2);

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBBI SKOHOMMYECKHMX 3HAHUM B pa3IMYHBIX
chepax xusneneatensHoct (OK-3);



- CIOCOOHOCTBIO HMCIIOJIb30BaTh OCHOBBI NMPABOBBIX 3HAHMM B Pa3lUYHBIX cdepax
nesrenpaocTr (OK-4);

- CHOCOOHOCTHIO K KOMMYHHUKAILIMU B YCTHOW U MUCBbMEHHOW (popMax Ha pycCKOM U
MHOCTPAaHHOM  fA3BbIKaX JJI1 pEIIeHUs 3aJad MEXKJIMYHOCTHOIO UM MEXKYJIbTYpHOIO
B3aumoeiictBus (OK-5);

- CIOCOOHOCTBIO Pa0OTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATH COLIUAIILHBIE,
ITHUYECKHE, KOH(PECCHOHANIBbHBIE U KYIbTypHbIe pasnuuus (OK-6);

— CIOCOOHOCTBIO K CaMOOpraHu3aIy u camooopasosanmio (OK-7);

- CHOCOOHOCTBIO HCHOJIB30BATH METOJbl U MHCTPYMEHTHI (PU3MUECKON KYJIbTYPHI
JUIst 0OeCIeYeH s TOJTHOICHHOM COMaIbHOM 1 podeccuonanbHoi aesteabHocTr (OK-8);

- CIIOCOOHOCTBIO HCITIOJIb30BaTh IPHEMBbl OKa3aHUs IE€PBOM IOMOIIHU, METOIbI
3alIMTHI B YCIOBUSX Ype3BblYaiiHbIX cutyanuii (OK-9).

3.3. BrimyckHMK, OCBOMBIIMA TIporpamMmy OakajaBpuaTa, JOJDKEH 00JaaaTh
CIIEYIOIIKMMHU 001menpogeccCHOHAIbLHBIMI KOMIIETCHIIUSIMU

- CIOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJb30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIMH B podeccuonanbHoi aestenabroctu (OITK-1);

- TOTOBHOCTBIO MCHOJIb30BaTh 3HAHUS O COBPEMEHHOM (PU3MUECKON KapTHHE MUDA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEIECTBA Ul TOHHMaHUsA
OKpy»Xaromiero mupa u siiieanit npuposl (OI1K-2);

TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O CTPOCHMM BELIECTBA, IPUPOJIE XUMUYECKOU CBS3H

B Pa3JIMYHBIX KJ1accaX XMMUYECKUX COCIMHEHUN AJIs TOHUMAHUs CBOWCTB MaTE€pUaIoB U MEXaHHU3Ma
XMUMHYECKHUX MPOIECCOB, MPOTEKAONINX B oKpyxkatomem mupe (OITK-3);

- BJIAJICHUEM IIOHMMaHMUsA CYIIHOCTH M 3HaueHHs UHPOpMalUd B Pa3BUTHH
COBPEMEHHOT0 MH(OPMAIIMOHHOTO O0ILECTBa, OCO3HAHMS OMACHOCTU M YTPO3bl, BOSHUKAIOUINX B
TOM IMpoOLEcCe, CIOCOOHOCTBhIO COOJIIO/IaTh OCHOBHBIE TpeOOBaHUS HHGPOPMAIMOHHON
0€30MacHOCTH, B TOM YHCIIC 3aIIUThI rocyaapcTBeHHoi Taitnel (OITK-4);

- BJIQJICHHEM OCHOBHBIMM METOJIaMH, CIIOCOOAaMH M CpEICTBaMU IOJy4YEeHHUS,
XpaHEHus, nepepadboTKu HH(OpPMAIMM, HaBbIKaMU PabOThl ¢ KOMIIBIOTEPOM KakK CpEACTBOM
ympasienus uHpopmanueii (OITK-5);

- BJIQ/ICHUEM OCHOBHBIMHM METOJAMM 3allUThl MPOM3BOACTBEHHOI'O IEpPCOHAIAa U
HaceJICHHsI OT BO3MOXKHBIX MOCJIEACTBUI aBapHii, karactpod, cruxuitabix oexctuii (OITK-6).

3.4. BbImycKkHUK, OCBOMBIIMH mporpamMmy OakanaBpuara, JOJDKEH 00Ja1aTh
npoecCHOHAILHBIMH KOMIIETEeHUIMSIMM, COOTBETCTBYIOLIUMHU BHUAY MpodeccrnoHalbHON
NesITeIbHOCTH, Ha KOTOPBII OpUEeHTHPOBaHa MporpaMma OakanaBpHuara:

npoU3800CHMEEHHO-MEXHONIO2UYECKAS 0eAMENbHOCb!

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOTHYECKUH IpoIecc B
COOTBETCTBUM C PEIIAMEHTOM M HCIOJIb30BAaTh TEXHUYECKUE CPEACTBA Il H3MEpPEHUS
OCHOBHBIX [TApaMETPOB TEXHOJIOTHYECKOTO MPOIIecca, CBOUCTB ChIpbs U mpoaykimu ([TK-1);

- TOTOBHOCTBIO TPUMEHSATh AHAJIWTUYECKHE M YHUCJIEHHbIE METOJbl PELICHUS
IOCTaBJIEHHBIX 33]a4, UCIIOJb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOIUHU, TPOBOANUTh
00paboTKy HH(pOpMAlMU C MCIOJB30BAaHUEM NPUKIAJHBIX MPOrPAaMMHBIX CPEJICTB C(epbl
pohecCuOoHANBbHON AEATEeIbHOCTH, UCIIOJIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH MpodeccHoHaNbHOM 00JacTH, MaKeThl MPUKJIAJHBIX MPOrpaMM JJIs pacyera
TEXHOJIOTMYECKUX apaMeTpoB obopynosanus (I1K-2);

- FOTOBHOCTBIO  HCIIOJIb30BaTh  HOPMAaTHBHBIE JIOKYMEHTBl 10  KaydecTBY,
CTaHJapTU3aUU U CepTU(UKAIINY TPOTYKTOB U U3JIEIHMA, 3IEMEHThl YKOHOMUYECKOTO aHaIn3a
B nipakTuueckoit aestensHocTH (ITK-3);

- CIOCOOHOCTBHIO MPUHUMATh KOHKPETHBIE TEXHHUECKUE pPEIIeHUs MpU pa3paboTke
TEXHOJIOTHYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEJCTBA M TEXHOJOTMH C Y4YETOM
IKOJIOTUYECKUX TocneacTBuid ux npumeHenus ([1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh npaBuIIa TEXHUKHU 0e30MacHOCTH,
IPOM3BOJICTBEHHOM CaHUTapHH, MOKapHOH 0€30MacHOCTH U HOPMbI OXPaHbl TPYZa, U3MEPSTh U



OLICHUBATh MapaMeTphl IPOU3BOACTBEHHOTO MHMKpPOKJIMMAaTa, YPOBHSA 3albUICHHOCTH U
3ara3o0BaHHOCTH, IITyMa, ¥ BUOpaIuu, ocBelieHHocTH padounx mect (ITK-5);

- CIOCOOHOCTBIO ~ Halla)kKMBaTh, HACTpauBaTb U  OCYLIECTBIATH  IPOBEPKY
obopyaoBanus u nporpaMmHbix cpeacts (ITK-6);

- CIOCOOHOCTBIO ~ TIPOBEPSATh  TEXHUYECKOE  COCTOSHHE,  OpPraHU30BHIBATH
npodUIaKTUYECKHEe OCMOTPBI M TEKYIIUl peMOHT 00OpyIOBaHUs, TOTOBUTH O0OpYyIOBaHUE K
PEMOHTY ¥ TPUHUMATh 000pymoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOEHHIO M HKCIUIyaTallM BHOBH BBOJUMOIO OOOPYIOBaHUS
(IIK-8);

- CHOCOOHOCTBIO  AHAJIM3MPOBATH TEXHHUYECKYIO JOKYMEHTAIMIO, IOJ0HpaTh
00opyioBaHue, TOTOBUTD 3asBKH Ha IPHOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- CIOCOOHOCTBIO MPOBOJUTH AHAJHM3 CHIPhS, MAaTEPUAIOB M TOTOBOM MPOIYKIIWH,
OCYILECTBIIATH OLCHKY pe3ynbraToB aHanu3a (ITK-10);

- CIIOCOOHOCTBIO BBISIBISTH M YCTPAHATH OTKJIOHEHUS OT PEXKUMOB pPabOTHI
TEXHOJIOTUYECKOr0 000pyI0BaHUs U TTApaMETPOB TexHoIoruueckoro mnpoiecca (IK-11);

HAY4YHO-UCCTIe008aMENbCKASL 0eAMeNIbHOCb !

- CIOCOOHOCTBIO IUTAHUPOBATh M TPOBOAMTH (DU3MUYECKHE ¢ XUMHUYECKHUE
AKCIIEPUMEHTHI, TIPOBOAUTH 00PaOOTKY MX PE3yIbTATOB U OLCHUBATH IOTPEIIHOCTH, BBIIBUTATh
TUIOTE3bl U YCTAHABIMBATh TPAHMIIBI UX MPUMEHEHUS, MPUMEHITh METOJbI MAaTEMAaTHUYECKOTO
aHaJIM3a U MOJICJIMPOBAHUS, TEOPETHUYECKOTO U 3KCIIEpUMEHTaIbHOTO nccienosanus (I1K-16);

— TOTOBHOCTBIO TPOBOJUTH CTAHJIAPTHBIE M CEePTU(PHUKAIUOHHBIC HCIIBITAHUS
MaTepualioB, U3ICIHUN 1 TexHOIornueckux npomeccos ([TK-17);

- TOTOBHOCTBIO  HCIIOJIb30BaTh 3HAHHE CBOWCTB  XMMHYECKHX  JJIEMEHTOB,
COCAMHEHWH H MaTepHaioOB Ha WX OCHOBE [UIA pEUmIeHHS 3agad  NpogecCHOHATHHON
nesreapHocTH (ITK-18);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHSI OCHOBHBIX (PM3MUECKUX TEOPHA IJISl PEIICHUS
BO3HHUKAIOIMINX (PU3NYECKUX 33]]a4, CAMOCTOATEIBHOTO MpUOOpeTeHus: (PU3NYECKUX 3HAHUH, A
NOHMMaHHS TPUHIUIIOB paboThl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE BBIXOJSIIUX 32 TPEICIBI
KOMIIETCHTHOCTH KOHKpeTHoro Hampasienus (I[1K-19);

- TOTOBHOCTBIO M3Yy4YaTh HAYYHO-TEXHHYECKYI0 WH(POPMALUIO, OTECUYECTBEHHBIH WU
3apyOeKHBIN OMBIT Mo TeMaTrke ucciaenoBanus (ITK-20).

4. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOLHECCA
IIPU PEAJIMZALIUU ITPOI'PAMM BAKAJIABPUATA

4.1 O0mas xapakTepucTHKA 00pPa30BaTeIbLHOM AeSITeJIbHOCTH

OO6pasoBarenbHas IEATEIBHOCTH 110 MporpaMme OakanaBpuara npeaycMaTpuBacT:

- INpoBeAECHHE YYEOHBIX 3aHATUN MO IUCHUIUIMHAM (MOAYJIsM) B (GopMe JIEKIH,
CEeMMHAPCKHUX 3aHATHHA, KOHCYJIbTalMH, J1a0OpaTopHBIX padoT, uHBIX (opMm oOy4deHus,
NPEIYCMOTPEHHBIX YI€OHBIM TUIAaHOM;

- IpOBEJAEHUE MPaKTHK;

- TpOBEACHHE HAYYHBIX HCCIIEJOBAaHMM B COOTBETCTBUM C MpoduieM MNporpammbl
OakanaBpuaTa;

- IPOBEAEHUE KOHTPOJIS KauecTBa OCBOCHMs IIPOrpaMMbl OakajlaBpHara IOCpEeACTBOM
TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH, TPOMEXYTOUHOM aTTECTAllMU U FOCYJapCTBEHHON UTOTOBOM
aTTeCTaIlMy 00YyJaroIuXCsl.

4.2. YueOHbIii IUIaH MOATOTOBKH 0aKaJIaBPOB

VY4eOHbIi TUTaH TMOATOTOBKH OakalaBpOB pa3padOTaH B COOTBETCTBUHU C TPEOOBaHUSIMU
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHIApPTa BBICIIETO 0Opa3oBaHUS IO
HarpaBiaeHuto noArotoBku 18.03.01 Xumuyeckas TEXHOJIOTHs, YTBEPXKIACHHOTO IPUKA30M
MunucrepctBa o6pasoBanus u Hayku Poccuiickoit @enepanuu ot 11.08.2016 r. Ne 1005.



B yuebHOM maHe oToOpaskeHa JIOTHUECKasl IMOCIEOBATEIEHOCTh OCBOCHHS LIUKIOB U
pasnenoB OOIl (aucuMIUIMH, NPaKTHK), oOecreyuBaroluX (OpMHUPOBAHHE KOMIETEHLUI.
VYkaszana o01asi TpyJJ0EMKOCTb AUCLUHUIUINH, MOJyJIEH, IPAKTUK B 3aUETHBIX E€IUHMIIAX, & TAKXKE
ux o0I11as U ayAUTOpHAst TPYAOEMKOCTh B Yacax.

VYueOHbIl maH MmoAroToBkH OakamaBpoB 1o HampasieHuto 18.03.01 Xumuueckas
TEXHOJIOTUS, Mpopmib «XHUMUYECKas TEXHOJOIMs TYrOIUIABKUX HEMETAUIMYEeCKUX U
CHJIMKATHBIX MaTE€pPHUAJIOB) IPUIIAraeTCs.

4.3. KanenaapHblii yueOHblii rpaguk

ITocnenoBaTenbHOCTh peav3alliy MIpOrpamMMbl OakajlaBpuara MO rojaM U CeMecTpam
(BKIJIIOUAsl TEOpeTU4ecKoe OO0ydeHHe, MPAKTUKH, HAYYHBIE HCCIEIOBAHMS, NMPOMEXKYTOUYHbIE H
rOCyJapCTBEHHYI0 HUTOTOBYIO ATTECTAllMM, KAHUKYJIbl) HPUBOAUTCS B KAJIECHAAPHOM Y4eOHOM
rpaduke (MPUIOKECHUE — KAJICHIAPHBIH y4eOHbII rpauK).

4.4. AuHOoTauMM pa0o4YuX NPOrpamMM JUCHUILINH
4.4.1. JucunnjauHbl 00s13aTeIbHOI yacTu (0a30Bast 4acTh)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Anocrpannbiii s36ik» (b1. b.1)

1. eap AMCHUIUIMHBI — IpUOOpeTeHre 00yJaroIuMuUcs 001Iel, KOMMYHUKAaTUBHON
U TpoecCHOHATHHON KOMITETEHIINH, YpPOBEHb KOTOPHIX HAa OTACIBHBIX JSTamax S3bIKOBON
HOJArOTOBKM  TO3BOJISIET  WCIOJB30BATh  MHOCTPAHHBIM  SI3bIK  MPAKTHUYECKHM Kak B
npodeccuoHanbHOM (IMIPOU3BOJCTBEHHOM M HAay4dHOH) [eATeNbHOCTH, TaK W JAJS 1esel
camMo00pa3oBaHMsL.

2. B pe3yabTare u3yyeHHs AUCHUNINHBI 00YYAIOLIUIICS 10JI/KEH:

Obnadamye cnepyromuMu o0mmekyasTypHbiME (OK) koMneTeHnusamMu:

— CIIOCOOHOCTBI0O K KOMMYHHUKAIIMM B YCTHOW M TMHCBMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JUIsl  peIleHus 3aJad  MEXIUYHOCTHOTO U MEXKYJIbTYpHOIO
B3aumoeicteus (OK-5).

3nams:

— OCHOBHBIE  CIHOCOOBI  COYETaeMOCTH  JICKCHUECKHUX  €AWHUI] ¥  OCHOBHBIE
CJIOBOOOpa30BaTeNIbHbBIE MOJIEINH;

— PpycCKHE OKBHUBAJICHTHI OCHOBHBIX CJIOB W BBIPQXEHHH peun B IMporecce
MEXIMYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOACHCTBUS;

— OCHOBHBIE TIPUEMBI H METO I pe)epUpPOBaHUS U AaHHOTHPOBAHHUS JIUTEPATYPHI;

— TIaCCHBHYIO M AaKTHBHYIO JIEKCHUKY, B TOM 4HCJEe OOLICHayuYHYI0O U CHEHHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO ISl padOTHI Ha/l TUTIOBBIMU TEKCTAMHU;

— TMpHEeMBbI pabOThl C OPUTMHAILHON JIUTEPATYPOH HA MHOCTPAHHOM SI3bIKE.

Ymemu:

— paboTaTh ¢ OPUTMHAIBHON JIUTEPATYpPOi HA HHOCTPAHHOM SI3bIKE;

— paboTathb cO cloBapeM;

— BECTHU IEPENUCKY Ha U3Y4aeMOM SI3BIKE C LEJIbI0O MEXIINYHOCTHOTO M MEKKYJIBTYPHOTO
B3aMMO/ICHCTBHS,

— BECTH  pEuYeBYI0  JEATENbHOCTh IMPUMEHUTENbHO K cdepe ObITOBOW u
po¢eCCHOHATBHON KOMMYHUKALIUH.

Braoemw:

— WHOCTPAaHHBIM SI3BIKOM Ha YPOBHE MEXKJIMYHOCTHOTO M MEXKYJIbTYPHOTO OOIICHHS,
HaBBIKAMH M YMEHHUSMH pEUeBOW JEATENbHOCTH TNPUMEHHUTENBHO K cdepe ObIToBOW U
npodeccuoHanbHOM KOMMYHHMKAIIMN, OCHOBAMH ITyOJIMYHON peun;

— OCHOBaMHM pedepupoBaHMsS UM aHHOTUPOBAHHS JIMTEPATyphl Ha H3y4aeMOM
WHOCTPAaHHOM SI3bIKE.
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3. Kparkoe coaep:kaHue TUCHUIINHBI

Beenenue. [Ipenmer u posib HHOCTpAaHHOTO sA3bIKa. KpaTkue ucropuyeckue cBefeHus 00
M3Yy4aeMOM s3bIKe. 3a7aul U MECTO Kypca B IOJrOTOBKE OakajlaBpa TEXHUKU U TEXHOJIOTUH.

Mognyib 1. I'paMmaTindeckue TpyJHOCTU U3Y4aeMOT0 SI3bIKA!

1.1.  Jluusble, npuTsSKaTEIbHBIE U IPOUHE MeCTOMMEHHUS. CpsyKEHUE II1aroyia-cBAa3Ku.
M3meHeHue riarona-cBA3KM B (¢opmax HacTosuiero BpeMeHH. OOpa3oBaHHE pa3IMYHBIX
BUJIOBPEMEHHBIX (OpM C mMoMoOIIbI0 Tiarona-cBs3ku. OOpa3oBaHue W ymnorpebieHue ¢Gopm
[IaCCUBHOr0 3ayora. l3MeHeHue IJlarona-cBsi3kM B pPa3IUYHbIX (opmMax MpOUIEIIEro U
Oyayiero BpeMeHu. I aron-cBs3ka B OTpULATENbHBIX IPEIOKEHUSIX.

1.2. Tlopsmox cioB B mpeaiokeHuu. IIpsMol MOpsSIAOK CIIOB  yTBEPAUTEIHLHOIO
OpPEUIOKEHUS] B Pa3IMYHBIX BHUIOBPEMEHHBIX (Qopmax. l3MeHeHune mopsaka CIOB B
BOIIPOCUTEIBHBIX NPEAIOKeHUAX. 1IopAIoK CI0B M MOCTpOEHNE OTPULIATENBHBIX NIPEAJIOKEHNN.
OMpaTHuecKue KOHCTPYKIUH.

Monyib 2. UreHue TeMaTH4ECKUX TEKCTOB:

2.1. Beenenue B crieuanbHOCTb.

2.2. J1.11. Menpenees.

2.3. PXTY um. JI.U. Menneneena.

IlonsiTue 0 BUmax yTeHUs HA mpuMepax TekcTtoB o xumud, /.. Menaeneese, PXTY um.
.. Menneneea. AKTUBH3ALUS JIEKCUKU IIPOYUTAHHBIX TEKCTOB.

Monyib 3. [IpakTuka yCTHON peyH 110 TEMaM:

3.1. «I"'oBopuM 0 cede».

3.2. «B ropoae».

3.3. «PaiioH, rae s KUBY».

MoHosnoruueckast pedb Mo TeMe «o cede.

Monyinb 4. ' paMmmaTudeckue TpyJHOCTH U3Y4aeMOT0 SI3bIKa:

4.1. adunutus. ®opmel uHpuuutHBa. [IpogomkeHHbI U nepheKTHBI WHOUHUTHB.
Oynkuuu  uHOUHUTHBA B TpemtoxkeHnn. OOpa3oBaHue M ymoTpeOsieHHe WHOUHUTHBHBIX
00OpOTOB THMA «CIOKHOE MOJUIeXKAIee» U «CI0XKHOE JONOJHEeHuey». BapmanTel mepeBona
MH(UHUTUBHBIX O0OPOTOB Ha PYCCKHIl SI3BIK.

4.2. BupnoBpemeHHble (opMbl ryarosioB. OOpa3oBaHHME MNPOCTHIX, MPOJOJIKEHHBIX,
nep@exTHeIX M Nep(EeKTHO-NPOAOKEHHBIX BpeMeH. BompocuTenbHble NPEIOKEHUS B
pa3nnyHbIX BpeMeHax. OOpa3oBaHue OTpULATEIbHBIX (DOPM TiIaroja B pa3InYHbIX BpeMeHaXx.

Monyne 5. W3ywatoniee uTeHHWE HAay4HO-TIONMYJSPHBIX TEKCTOB 110 BBIOpAaHHOM
CIEIUAJIBHOCTH.

[IpumepHas TeMaTHKa TEKCTOB:

5.1. «Xumu4deckast TEXHOJIOTUS U HAYYHBIE METOABD)

5.2. «XumMHu4uecKkoe NpeanpusTue.

Mounyib 6. [IpakTuka ycTHON peyH 10 TEME:

6.1. «CryneHueckas )KM3HbY.

6.2. «XuMmus, U3MEPEHNUS B XUMUUECKON TEXHOJIOTUI

Moayns 7. 'paMMaTrdeckue TpyJHOCTH U3y4aeMOTO A3bIKa:

7.1. llpuuactus. Ilpudactus HacTosero U npouremero BpeMenu. [lepdextabie Gopmbl
npu4acTtvs. MecTo npuyacTuil B MpeayioKeHuu. Pasinuunable BapuaHThl IEPEBOIa IPUYACTUN HA
pycckuii si3bIK. [IpuyactTHbIe 000POTHI ¥ IPHEMBI UX NIEPEBO/A HA PYCCKUM S3BIK.

7.2. CocnararenbHoe HakJIOHeHHE. POPMBI COCIAraTeIbHOTO HAKJIOHEHUS B U3Yy4aeMOM
a3plke. MoJanbHble TJarojibl U UX HCIOJIB30BAHUE B INPEUIOKEHHUSIX B COCIAraTelbHOM
HAaKJIOHEHNWN. THIIBI YCIOBHBIX IIpeMIOKEHUH. BapmaHThl mepeBoAa NPENTIOKEHUM B
cocCJIaraTeIbHOM HAaKJIOHEHUH U YCIOBHBIX MPEAIOKEHUH.

Monyns 8. U3yuaroniee yTeHUE TEKCTOB IO TEMATHKE:

8.1. «Xumuueckas 1a60paTopusi».

8.2. «M3mepeHus B crienuaabHOM JIa00paTopum.

Monyib 9. [IpakTuka ycTHON pedH 110 TEMaM:
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9.1. «Ctpana n3y4aemoro si3bIKa».
9.2. «ITpoBeneHue 1€I0BOM BCTPEUM.
9.3. «3axiitoueHNEe KOHTPAKTa».

4, O0bem yueOHOH TUCHUIIIMHBI
Bcero 1 cemectp 2 ceMecTp 3 cemecTp
. B B B B
Bunet yueGHoiI paboTh B 3a4. B 3ad. B 3a4. B 3a4.
akaj. akaj. aKaj. akaj.
enl. en. enl. en.
qacax qacax gacax qacax
OO61mast TpyA0eMKOCTh
JUCLUTUIMHBL IO Y4eOHOMY 8 288 2 72 2 72 4 144
IIaHy
AyIUTOpHBIC 3aHATHUS: 0,95 34 0,31 11 0,31 11 0,34 12
Jlexmmm (J1) - - - - - - -
(rg’;‘)”““ec““e SAHATHS 095 | 34 | 031 | 11 | o031 | 11 | 034 | 12
E:Callf)OCTOHTeHBHaH patora 6,6 203 1,6 57 1,6 57 3,4 123
Bua uToroBoro KOHTpoJIA: 10 36 01 4 01 4 025 9
3a4eT/9K3aMEeH ’ ' ’ ’

AHHOTanuA padoyeil NPOrpaMMbl JUCHUINJIMHBI
«®uaocopusn» (b1.b.2)

1. Heap gucuumiuHbl — chOPpMUPOBATH Y CTYACHTOB KOMILIEKCHOE IMPEACTABICHUE O
ponn U mecrte QuIOCOUN B CUCTEME T'yMaHUTAPHBIX, COLMAIBHBIX M €CTECTBEHHBIX HAyYK,
NO3HAKOMHUTh HUX C OCHOBaMH (PUIOCO(PCKOro 3HAHMS, HEOOXOOUMBIMH JUIS pEILICHUs
TEOPETUYECKHUX M MPAKTUIECKUX 3a/1a4.

2. B pe3yabTare H3y4yeHHMs JUCHMILIHHBI 00y4AIOIMIiCH JOJI2KeH:

Obnadamye cnepyromumMu o0mekyasTypabiME (OK) KOMIeTeHIUAMU:

— CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (MIOCOMCKUX 3HAHUM i1 (HOPMUPOBAHUSA
MupoBo33pendeckoit mosuiuu (OK-1).

3Hamu:

— OCHOBHOE COJIEpKaHHE TJIABHBIX (PHIIOCOPCKUX MIKOJI U HATIPABJICHUH, MPEICTaBUTENEH
3TUX IIKOJ, CBA3b M pazinuue Hux (uiocohckux uaeH, CBsI3b HCTOPUKO-(UIOCO(CKUX
KOHIICTIIIUI ¢ COBPEMEHHBIMH TpO0IeMaMi HHINBHIyaIbHON M OOIIECTBEHHON YKU3HU.

Ymems:

— MOHMMATh W AHAIU3UPOBATh MHUPOBO33PEHUYECKHE, CONUAIBHBIC M WHIUBUIYyaJTbHBIC
po0JIeMbl COBPEMEHHOM JKU3HU;

— IPaMOTHO BECTH MJUCKYCCHUIO, apryMEHTHPOBAHO OTCTaMBaTh CBOI IO3MIHIO IO
3HaYMMbIM (punocodckuM mpobiaemMaM COBPEMEHHOM KHM3HH, ONMpasch Ha HapaOOTaHHBIN B
ucTopuu ¢uiaocopuu MaTepuan; MPUMEHATh IMOJyudeHHble (QrIocOo(CKUe 3HAHUS K PELICHUIO
npodeccuoHaIbHbBIX 3aj1ay.

Braoemy:

— TpeAcTaBIeHUSAMH O (uiocopun Kak Hayke M CHUCTEME LEHHOCTEW, ee MecTe B
CHCTEeMe TyMaHUTapHOTO 3HAHWS,

— oCHOBaM# (HII0CO(CKOTO MBIIIITICHHUS;

— KaTerOpUaIbHBIM aIMapaToM HM3Yy4aeMOW IUCIUILTUHBI, (HIOCOPCKAMH METOJaMHU
aHaJM3a Pa3IMYHBIX MPOOIIeM, HaBbIKaMH (pUI0COPCKON KyIbTYpPHI 7Sl BBIPAOOTKH CUCTEMHOTO,
LEJIOCTHOTO B3MJIsIa Ha JIEHCTBUTENBHOCTh M MECTO XMMHMHU M XHMHUYECKOM TEXHOJIOTMU B
LIEJIOCTHOM KapTHHE MHpa.

3. Kpartkoe coaep:xanue TUCUMIIIMHbI

Benenune. ®unocodus, ee MpouCcXoxkaeHUE U POJIb B OOIIECTBE.
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Monynb 1. OcHOBHBIE (HIOCO(PCKUE IIKOJIBI.

AntnuHas ¢unocodus (mocokpatuku, coductel, Cokpar, Jlemokpur, Ilnaros,
ApucTOoTeNb, IUTMHUCTHIECKU-pUMCKas ¢unocodus). OcHOBHBIE TPOOIEMBI  CPEIHEBEKOBOM
bunocopun u smoxu Bospoxaenus. dwunocobus Hosoro epemenu (XVII — XVIII BB.)
Wneonorust [Ipocsemenus. Hemerkas kimaccuueckast ¢unocogpusi. Pycckas punocodus XIX —
XX BB. OcHOBbl MapkcucTtckoi ¢unocopuu. OCHOBHbIE HANpaBiICHUS COBPEMEHHOMU
dmnocodpun.

Monynb 2. @unocockue KOHIETIUN ObITUS U TIO3HAHUA.

[Ipobnema ObiTus B uctopun ¢unocopuu. I[loHATHS MaTepHaIbHOTO U HIICATBHOTO.
OcHoBHble (unocodckue HaIpaBlICHUA: MaTepHalu3M M uaeanusM. [IpuHuun riodanbHOTO
ABOJIIOI[MOHU3MA B COBPEMEHHON HAYYHOM KapTHUHE MUpA.

Konuenmuu npoctpaHcTBa U BpeMEHH B UCTOpUU (HUIOCOPUN U HAYKH.

[Ipoucxoxaenue co3Hanus. Ponb Tpyna B MpoMCXOXKACHUU CO3HaHus. MneanucTuueckue
U MaTepualucThyeckue KoHuenuuu co3HaHus. Co3Hanume u Mo3r. Co3HarenbHOE U
OeccosHarenbHoe. Co3HaHuE U A3bIK. CO3HaHNE U CAMOCO3HAHMUE.

Konuenmuu rHoceonoruu B HcCTOpuu (uimocopuu: CceHCyanu3M, paluoOHAIU3M,
CKEINTULM3M, arHOCTUIM3M, KOHIIETIINS BPOKIEHHBIX UAEH, aipuopu3M. JlnanekTuka no3HaHUs:
YyBCTBEHHOE U panroHanbHoe. OCHOBHBIE TEOPUU UCTHHBI.

Monyns 3. [Ipo6iemsl uenoBeka B GriIocopu.

Yenosek kak mpeameT ¢puiocodpckoro ananusa B uctopuu duiocodpun. [lpoucxoxnenue
YyeJloBeKa: MPUPOJHBIE W COLMAIbHBIE YCIOBUS aHTPONOCOIMOreHe3a. buonornueckoe u
CoLIMaNIbHOE B YelloBeke. HANBUA, MHAUBUIYATbHOCTD, TUYHOCTD.

CMbICI )KM3HU M TIpeJHa3HaueHue uenoBeka. JKu3Hb, cmepTh, Oeccmeptue. J[BukeHue
HEHACWINs, €ro pojb B coBpeMeHHOH >ku3HM. llenu u wnenHoctu. Cpoboma Boid U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HBIE, SCTETUYECKUE IIEHHOCTH.

Monyns 4. duitocopust HCTOPUH U OOILECTBA.

YeloBeK B CHCTEME COLMANLHBIX cBs3ed. JInuHocth M Macchl, cBoOoma o
HeoOxonumocTs. Punocopust ucTopuu: (GopManuoHHAsT W LMBUWIM3ALMOHHAS KOHIETLIUU
UCTOpUYecKoro pasputus. IIporpeccucTckue M IUKIMYECKHE MOJENU pa3BUTHUA. ['ToOanbHbIE
po0ieMbl cOBpeMeHHOCTH. KoHIIenust yCTOMUYUBOro pa3BUTHUS U CLIEHAPUH OyIYIIEro.

O6miectBo u ero crpykrypa. CoruanpHasi, MOJUTHYECKast U TyXOBHas chepbl 001IecTBa.
Konuenmun rocynapcrsa B uctopuu punocodcekoit mpicinu. I'paxianckoe o0IIecTBO U MPaBOBOE
rocyaapcTBO.

Monyns 5. @uitocopckue npodiieMbl XMMUU U XUMUYECKON TEXHOJIOTHH.

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HaHHs, €r0 METOJbl U (OPMBI.
HayuHble peBoiOLMM M CMEHA TUIOB palMoHanbHOCTU. Hayka B cOBpeMEHHOM Mupe. OTHKa
HayKH U OTBETCTBEHHOCTh YUEHOTO.

[Ipobnema cooTHOIIEHUS] HAaykKu M TeXHUKU. ColMaiabHble TIOCIEACTBUS HAy4HO-
TEXHUUYECKOT0 Mporpecca. IDTUYECKHUE U HKOJIOTMYECKHUE HMIIEpAaTUBbl pa3BUTUS HAyKU U
TEXHUKHU.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpobiemMa XUMHH Kak HayKd U
npou3BojacTBa. llenn u  3amaum  xuMuyeckoil  TexHosoruu. Crnenuduka  XUMHKO-
TE€XHOJIOTMYECKOI0 3HaHUs: (PyHIaMEHTaIbHOE U MPUKIIAAHOE, SMIIMPHUUECKOE U TEOPETUUYECKOE.

4. O0beM y4eOHOI TN CHUNTHHBI
o B 3auerneix | B akamewm.
Bunbr yue6HOM paboThI
eIUHHIIAX yacax

OO01mast TpPyA0eMKOCTh TUCIUTUINHBI TI0 Y4eOHOMY IIaHy 5 180
AyauTOpHBIC 3aHATHS: 0,33 12

Jlexuu (JI) 0,22 8

[TpakTnueckue 3anstus (113) 0,11 4
CamocrosrenbHas pabora (CP) 4,42 159
By ©TOrOBOTO KOHTPOJIS: SK3aMEeH 0,25 9

13



AHHOTanuA padoyeid NMPOrpamMmbl JUCHUILIIHHBI
«HUcropus» (b1. b.3)

1. Heas aumcuumiamHbl — QopMupoBaHME Yy OOYYArOMIUXCS  KOMIUIEKCHOTO
IIPEJCTABICHUS O POJIM M MECTE€ MCTOPUM B CUCTEME I'yMaHHUTapHbIX M COLMAIbHBIX HAYK,
KYJIbTYPHO-UCTOpUUECKOM cBoeoOpa3uu Poccum, ee Mecte BO BCEMUPHO-UCTOPHUUYECKOM
nporecce, 00 OCOOEHHOCTSX W OCHOBHBIX 3Tamax €€ HCTOPHMYECKOro pPa3BUTHS; BBEJCHUE
CTYACHTOB B KpYr HCTOPUYECKHX TMpoOJieM, CBS3aHHBIX C O0JacTei0  Oymymien
npodeCcCHOHATILHOM 1A TEIbHOCTH.

2. B pe3yabTare H3y4yeHHUs TUCHMIIIHHBI 00yYAIOIIMIiCA JOJIKEH:

Obaaoams crnenyromumu o0mekyasTypHbiMU (OK) KoMneTeHIusIMu:

— CIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH HMCTOPUYECKOTO
pa3BuTHs obmecTBa A1 popMupoBaHus rpakaancko mosuimu (OK-2).

3uams:

— OCHOBHBI€ HalpaBJIeHUs, IPOOJIEMbl U METOJIbl HCTOPUUYECKON HAYKH;

— OCHOBHBIE ATallbl U KJII0UEBbIE COOBITUS UCTOPUH Poccuu u mupa;

— OCOOEHHOCTHM Ppa3BUTUS POCCUHCKOrO TOCYAApCTBa, BBIJAIOLIMXCS — JesTenel
OTEYECTBEHHON U BCEOOIIEH HCTOPHUU.

Ymemn:

— COOTHOCUTH OOIIME UCTOPUYECKHE MTPOLIECCHI U OTIENbHbIE (PaKThI;

— BBISIBJISITH CYLIECTBEHHBIE YEPThl HCTOPUUYECKUX IPOLIECCOB, IBJICHUIN U COOBITUH;

— aHaJU3UPOBATH COLMATILHO-3HAUYNMBIE TPOOIIEMBI;

— (opMynupoBaTh M apryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO MO3UIHMIO IO
pa3IUYHBIM IpobIeMaM UCTOPUH.

Braoemy:

— MPEJCTABICHUSAMU 00 UCTOPUM KaK HayKe, €€ MECTE B CUCTEME T'YMAHUTAPHOTO 3HAHUS;

— MPE/ICTaBICHUSIMA 00 OCHOBHBIX 3TaIax B UCTOPUHU YEJIOBEUECTBA U UX XPOHOJIOTUH;

— KaTeropuaJbHO-MOHATUIHBIM alapaToM N3y4aeMOoM IUCLHUIIINHBL;

— HaBbIKAMM aHAJIN3a UICTOPUUECKUX UCTOYHHUKOB.

3. Kparkoe coaep:kanue JUCHUNIHHBI

Hcrtopus kak Hayka, €€ MECTO B CHCTEME COLMAJIbHO-T'YMaHUTApHBIX HAYK, OCHOBBI
METOJI0JIOTUH UCTOPUYECKON HAYKH.

Conepxanve M 00LIas XapaKTEPUCTHKA OCHOBHBIX ATAllOB OTEYECTBEHHOH HCTOpPHUHU.
Havano poccuiickoil rocynapcrBeHHocTH. KueBckas Pych. DTHOKyIbTYpHBIE M COLIMAIbHO-
MOJIMTUYECKUE  IIPOLIECCHI  CTAHOBJIIEHMSI  POCCHHMCKONM  rocynapcTBeHHocTH. IIpuHsatue
XPUCTUAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OOpa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropuueckoe 3HaueHue. Poccns B cepequne XVI — XVII BB.

Poccuiickoe rocynmapcteo B XVIII Beke — Beke MOACpHM3aLUU U IPOCBEILCHMUS.
Pedbopmbr Ilerpa I kak mnepBas NONBITKAa MOAEPHU3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nMnepun. OCHOBHBIE HAIPABICHUS «EBPONEU3ALMU» CTPAHBI.
DBOJIIONHS COIMANIBHOM CTPYKTYpHI obmiectBa. [anpHelmee pacmmpenue rpanui] Poccuiickoi
UMIIEPUH.

Poccus B XIX cronetun. [IpombiinuenHsiii nepeBopot B EBporne u Poccun: obumiee u
ocobenHoe. Baxuelime ycnoBus nepexoaa Poccun k MHAYCTpHAILHOMY OOILECTBY — pELICHHUE
KPECThSIHCKOTO BOIpoca u OrpaHHYEHUE camoJepKaBHUs. JnurenbHOCTS,
HEMOCJIe0BaTeIbHOCTh, LUKIMYHOCTh Tpoliecca OypikyasHoro pedopmupoBanus. Poib
cyOBeKkTHBHOTO (hakTopa B mpeojosieHnn oTcTaBaHus. Pedopmbr XIX Beka, mx 3HaAYCHHE.
ObmectBenHbIe ABMKeHNS B XIX Beke.

Poccus B mauane XX Beka (1900 — 19171r.). OcoOGeHHOCTH CONMATTEHO-DPKOHOMHYECKOTO
pasButuss Poccunm B Hauane XX Beka. OOBEKTHBHas MOTPEOHOCTh HHAYCTPHAIBLHOU
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mozaepHuzanuu Poccuu. CoorHomenue nonutudyeckux cui B Poccum B Hawane XX Beka.
Hapacranue «kpusuca camozaepxaBusi. IlepBas poccuiickas peBomonus. OOpazoBaHue
nojauTUYecKux mnaptuil. l'ocymapctBeHHas nayma Hadasia XX BEKa Kak TEPBbIA  OMBIT
poccuiickoro napiaamentapusMa. CToJbIIMHCKas arpapHas pedopma. [lepBas mupoBas BoiiHa U
yuactue B Heill Poccun. ®eBpanbckas peBomouus 1917r. u KopeHHbIE HU3MEHEHUS B
MOJIMTUYECKOU KU3HU CTPAHBI.

dopmupoBaHue U CyHIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka u mobdena
Oxkta0pbsckoro BoopykeHHoro Bocctanus B Ilerporpane. II Beepoccuiickuii cbe3n CoBeToB U
€ro pemeHusl. DKOHOMHYECKasl U COIMaIbHAs MOJUTHKA OOJBIIEBUKOB. | 'paXkiaHcKkasi BOiiHA U
nHocTpanHass wuHTepBeHIUsA. Cynpba w 3Hauenue HOIla. YTBepxaeHue oaHOTMAPTHIHHON
nonutuieckor cucrembl. O6pazoanre CCCP. [Tonmutudeckas 60pp0a B mapTUU U TOCYAAPCTBE.
CCCP B roas! nepBsIx matuieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHUE PEKUMA JIUYHOU
Bractu CTanMHa M KOMAaHJIHO-aJMUHUCTPAaTUBHON CHCTEMBbl YIPABIEHUS TOCYIapPCTBOM.
Buemmnss nonmutuka CCCP B 20-30-e rr. CCCP Bo BTOpoii MupoBod  u Benuxoit
OteudecTBEHHOH BOMHE. I3MEHEHNE COOTHOIIEHUSI CHJI B MUPE I10CJIE BTOPOl MUPOBOW BOIHBI.
Hauano «xononuoi BoiHb. TpymHoctu mnocineBoeHHoro pazputus CCCP. VYikecroueHue
NOJUTUYECKOTO  peKMMa M HACOJIIOTHYECKOTO  KOHTpouyisi.  [lombITkM  OOHOBIIEHUS
«rocynapctBeHHoro counanusmMay. XX cwe3 KIICC u ocyxaenue kyapra tuuHocTd CTanuHa.
«OTTenensy B TyXOBHOH cdepe. DkoHOMHUeckue pedopmbl cepenuubl 60-X TOM0B, TPUUIUHBI
uX He3aBepileHHOCTU. HapacraHue KpHU3HCHBIX SIBJICHHH B COBETCKOM oOmiectBe B 70-e —
cepenune 80-x rogos. Buemnsasa nonutuka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psiiKu K
o0oCTpeHuI0 MexAyHapoAaHou obOctaHoBku. «llepecTpoiika»: CyIIHOCTb, LEIH, 3aJayH,
OCHOBHBIE 3Tarbl, pe3yiabTaThl. Pacmag CCCP. O6pazoBanue CHI'.

CraHoBeHHE HOBOW poccuiickoi rocymapcTBeHHocTH (¢ 1991- mo Hacrosiee Bpems).
JInbepanbHas KOHUENIMS POCCUHWCKMX pedopMm: mepexos K pblHKY, (OpMUPOBaHUE
rpaXkJJaHCKOro o0IecTBa M MpaBoBoro rocyaapcrsa. «lllokoBas Tepamnus» 3KOHOMHYECKUX
pebopm B Hauane 90-x TromoB. Koucrurymusi Poccuiickoit ®enpepanuu 1993t
MexHaioHanbHbele oTHoIeHus. [lonmuTrueckue mapTuu U oOLIecTBEHHbIE IBMXKEeHUs Poccun
Ha coBpeMeHHOM »dTane. Poccuss Ha mytm MmozaepHuszauuu. Poccust B cucreme MHpPOBOM
SKOHOMHUKH U MEXIYHAPOIHBIX CBSI3EH.

4. O0beM y4eOHOH JUCHUIJIMHBI

o B 3auetnpix | B akamem.
Bunsl yueOHoI paboThI
eIMHUIIAX qacax

OO611ast TpyA0€MKOCTh TUCHUIUIMHBI 0 YYeOHOMY IJIaHY 4 144
AyJIUTOpHBIE 3aHATHSL: 0,39 14

Jlexmm (J1) 0,22 8

[Ipaxktuueckue 3ausarus (113) 0,17 6
CamocrositensHast pabota (CP): 3,36 121

Pedepar 0,58 21

[ToxroToBKa K KOHTPOJILHBIM paboTaM 0,56 20

CaMocCTOsITeIbHOE N3YUEHUE Pa3/iejoB Kypca 2,22 80
By utoroBoro KOHTpoOJIS: SK3aMeH 0,25 9

AHHOTaIus padoyeld NIPOrpaMMbl JUCHHUILJINHBI
«Duznyeckas Kyjabrypa u cnopr» (b1.b.4.)

1. Heap aumcuMmimHbl — (HOpMHpPOBAHHE MHPOBO33PEHUS U KYJIbTYPHl JIMYHOCTH,
TpaXTaHCKOU TO3UIIUH, HPaBCTBEHHBIX KayuecTB, 4yBCTBa OTBETCTBEHHOCTH,
CaMOCTOSITEJIbHOCTH B MPUHATUHU PELIEHUH, CIIOCOOHOCTH HUCIOJIb30BATh Pa3HO00pa3HbIe (hOPMBbI
(Gu3nUecKoil KyIbTyphl, CIOPTAa U TYpU3Ma Uil COXPAaHEHHS U YKPEIUICHHUsS] CBOETO 3/10pPOBbS U
3JI0POBBSI CBOMX OJIM3KUX B MOBCEIHEBHOM JKU3HU U MPO(HECCUOHATIBHOM e TEIbHOCTH.

2. B pesyabTare n3y4eHusi AMCUHUIIMHBI 00y4aIOLIUIHCH JOJIKEH:
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Obaaoams crnenyromumu o0mekynsTypHbiMU (OK) KoMIeTeHIUSIMH:

— CHOCOOHOCTBIO K CaMOOpraHu3aluu U camooopasosanuto (OK-7);

— CIOCOOHOCTBIO HCIIOJIB30BATh METO/ABI M CpPEACTBA (PU3MUECKON KyJIbTYpbl AJis
obecrieueH s OTHOIIEHHO# connansHO U podeccuonanbhoi aesteabroctu (OK-8).

3uams:

— HAy4YHO-TIPAKTUYECKHE OCHOBBI (PU3NYECKOM KYIbTYPHI, CIIOPTa, TYpU3Ma U 3J0POBOTO
o0pa3a Ku3HH;

— COIMAILHO-OHMOJIOTMYECKHE OCHOBBI (PU3NYECKON KYIbTYphI U CIIOPTA;

— BIHUSHHE O3JIOPOBHUTENBHBIX CHCTEM (U3NYECKOrO BOCHHTAHUS Ha YKpEIJICHHE
3I0pOBBS, TPOPUITAKTHKY MTPodeccHOHaANbHBIX 3a00JIeBaHUN U BPEIHBIX MPUBHIYEK;

— CcrHocoObl KOHTPOJII M OHEHKM (U3MYECKOTO pa3BUTUA U (pu3HUEcKOn
MOATOTOBIIEHHOCTH;

— IpaBuUiia ¥ CIOCOObI MJIAHUPOBAHUS WHAMBHUYaJbHBIX 3aHATUN Pa3IMYHON LiE€IE€BOM
HaIlpaBJIECHHOCTH;

—  UCTOpUI0 (PU3UYECKOW KYIbTYphl M CIIOPTa, MMETh MPEICTABICHHE O 3HAYMMBIX
CHOPTUBHBIX COOBITHUAX HE TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS;

— Ba)KHEWIINE TOCTUKEHUS B 00J1aCTH CIIOPTA;

— cnoptuBHble Tpaguiun MXTU-PXTY um. JI.U. MeHneneeBa, TIOMHUTh O MOJABUTaX
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOWHBI 1941-1945 rr.

Ymemo:

— CAMOCTOSTEIBHO 3aHUMAThCS (PU3NUECKON KYJIbTYpO U CIOPTOM;

— OCYILIECTBIIATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpPraHu3Ma U COOII0AATh MpaBuiia
TUTUEHbI U TEXHUKH 0€30I1aCHOCTH;

— moadupaTh HMHIUBHUIYyaJbHbIE KOMIUIEKCHl IO O30pPOBUTENBHON U (pu3HuecKon
KYJIbTYpE, IO Pa3IMYHbIM BHJIaM CIIOPTa;

— OCYLIECTBIATh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (OpMax 3aHATHH
(bu3nYECKON KyIbTYPOH.

Braoemy:

— CpeACTBAMM M METOJAMU YKPEIJICHUS WHIUBUIYAJIbHOTO 3/10pPOBbs, (PU3NYECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JIOJDKHBIM  ypOBHEM  (U3UYECKOM  IMOATOTOBIEHHOCTH, HEOOXOIUMBIM  JUIS
Ka4eCTBEHHOT'O YCBOCHUS MPO(pECCHOHABHBIX YMEHHUH U HaBBIKOB B ITpoliecce 00yueHus B BY3€,
JUIsi o0OecriedeHusl TOJIHOIEHHON COIHMAJbHOW W TPO(ECCHOHATBbHON ACSITEIBHOCTH TIOCIHE
OKOHYaHHUsl y4eOHOTO 3aBEICHHUS.

3. Kparkoe conep:kanue JUCHUNIHHBI

Monyns 1. Ilpeamer «®Pusnyeckas KyiabTypa u ciopt». Mctopust Gpu3n4eckoil KyabTypsl
u cniopta (OPKuC).

Monysb 2. OCHOBBI 310pOBOTI0 00pa3a KHU3HH.

Monyib 3. buonoruueckre OCHOBBI (PU3MUYECKOM KYIbTYPBI U CHIOPTA.

Monyis 4. [IpodeccronansHo-puUKIIaAHas GU3nUecKas KyJabTypa U CIopT.

Kaxxip1ii MOynib THCHMIUIMHBI BKIKOYAET TEOPETHUECKUM, TPAKTUYECKUA U KOHTPOJIbHBIN
pazznensl. [IpakTudeckuil pas3zien COCTOUT M3 METOAMKO-IPAKTUYECKUX M Y4eOHO-TPEHUPOBOYHBIX
3aHATHH (IpodecCuOoHaTbHO-TIPUKIa HAs (PU3UYECKasi OITOTOBKA).

Teopernueckuii pazznen (GopMHUpPYET CHCTEMY HAyYHO-IPAKTUYECKUX M CIELUAIBHBIX
3HaHUH, HEOOXOMUMBIX Ui TOHUMAaHUS TPUPOJHBIX U  COIMAIBHBIX  IPOLIECCOB
(byHKIMOHUPOBAaHUS (PU3MUECKON KYJIBTYPHI 0OILIECTBa M JHMYHOCTH, YMEHHS UX aJalTHBHOTIO
TBOPYECKOTO  HWCIOJB30BAaHUS Uil  JIMYHOCTHOTO M MPO(ECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEPILIEHCTBOBAHUS, OPraHU3allUy 3J0POBOTO 00pa3a KU3HH NP BBHIOJHEHUN y4eOHOIH,
pohecCuoHaNBHOM U COLIMOKYJIBTYPHOH J1€ATENbHOCTH.

MeToauKo-TIpakKTUYECKUE 3aHATUS MPEAYCMATPUBAIOT OCBOEHHE OCHOBHBIX METOJOB M
croco60B (opMUPOBaHUS y4EOHBIX, MPO(ECCHOHANBHBIX M XU3HEHHBIX YMEHUI U HaBBIKOB
cpeacTBaMu (PU3NUECKOM KyIbTyphl U ciopTa. Ha MEeTOAMKO-NIPaKTUYECKUX 3aHATUAX YAEIsIeTCs
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BHUMaHME: OCHOBHBIM TIpoOJeMaM CIOPTUBHOM TPEHHUPOBKM; BIUSHHUIO (PU3UUYECKUX
ylnpakHeHH Ha (opMupoBaHHe MPO(ECCHOHAIBHBIX KauyecTB Oyayllero crnenuaiucta Hu
JUYHOCTH 3aHUMAIOUIETOCs]; BO3AEHCTBUIO CPEICTB (DPU3MUECKOrO BOCHUTAHMS Ha OCHOBHBIE
(U3UOJIOTMUECKUE CUCTEMbl M 3BEHbS OIOPHO-IBUIATENILHOIO ammnapaTa 3aHUMAOIIErocs;
BOIIpOCaM IIPOBEJICHUS COPEBHOBAHMU (MpaBUja COPEBHOBAHUM, CUCTEMa pPO3BIIPHILLIEH,
olnpeeneHue nodeaurenei, 000pya0BaHIE U UHBEHTAPh).

[IpodeccronanbHO-NIpUKIAHAS  MOJATOTOBKA TMPOBOJUTCA C  y4eTOM  Oyaymiei
npodecCHOHATBHOM 1A TEIbHOCTH 00Yy4aroLIerocs.

Y4eOHO-TPEHUPOBOYHBIE  3aHATHS  0a3WpPYyIOTCSs HA  IIUPOKOM  HCIOJIH30BAaHHUU
TEOPETUYECKUX 3HAHUN M METOJUYECKUX YMEHHMH, Ha NPUMEHEHUH DPAa3HOOOPA3HBIX CPE/ICTB
¢u3uueckoil  KympTypbl, CHOPTHBHOH W  Npo(hecCHOHAIBHO-TIPUKIAAHON  (hu3ndecKkoi
IOATOTOBKH CTYJEHTOB.

KonTtponbusiii  paznen. Kpurtepuem yCHEmIHOCTHM OCBOEHHS Y4YeOHOro Marepualia
SBJISIETCSA OLIEHKAa IpenojaBaress, YYUTHIBAIOUIAs PEryJSPHOCTb IOCEIIEHUS 00s13aTeNbHbIX
y4eOHBIX 3aHATHHA, 3HAHUM TEOPETHMUYECKOrO pa3jelia [porpaMmbl M BBIIOJIHEHHE
YCTQHOBJICHHBIX Ha JaHHbBI CEMeCTp KOHTPOJIBHBIX TecToB oO0med ¢usnyeckod u
TEOPETUYECKON MOJArOTOBKHU ISl OTAEIbHBIX IPYII Pa3jIM4HON CIIOPTUBHOM HAIpPaBJIEHHOCTH.
KOHTponbHBIN pa3zien BXOAUT B IPAKTUYECKHUE 3aHATHS.

4. O0beM y4eOHOH JUCHHUIJIMHBI

Bcero 1 cemectp 2 ceMecTp
Bunasr yue6HOM paboThI B3a4. | Bakad. | B3a4y. | Bakad. | B3ad. | B akaj.
e/l yacax e/l yacax e/l yacax
O61as TpyA0eMKOCTh 9 79 1 36 1 36
JUCIUILTAHEI 110 YI€OHOMY TUIaHY
AyIUTOpHBIE 3aHATHS: 2,0 72 1,0 36 1,0 36
Jlexuunu (JI) 0,22 8 0,11 4 0,11 4
CamocrositenbHas padbora (CP) 1,56 56 0,78 28 0,78 28
Bug utoroBoro KOHTpOIS: 0,22 8 0,11 4 0,11 4
3a4yer/3aueT

AHHOTAIUA Y4e0HOM MPOrpaMMbl AU CHUNIMHBI
«Martemartuka» (b1.B.5)

1. Heap pucuunianHbl — GOpMUPOBAHUE y 00YUAIOIINXCS CUCTEMBI OCHOBHBIX MOHSATHUH,
HCIOJIB3YEMBIX JIA HOCTPOCHUA BOXXHEUININX MATEMaTHYECCKUX MOI[GJ'I@I\/JI, H YMCHUA
HCII0JIB30BATh MATEMATHYCCKUC MCTOABI AJId OIMMCAHUS PA3JIMYHBIX IIPOICCCOB.

2. B pe3yabTaTre u3y4eHusi AUCHUILIMHBI 00yYAKOIIUICH JOIHKEH |

Obnadams cnenyronumu oodmernpodeccunonanbHbiMu (OITK) komneTeHusIMH:

— CIIOCOOHOCTBIO u TOTOBHOCTBIO UCII0JIb30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIHUILIMH B TipodeccnonanbHoi nestenproctu (OITK-1).
3namey:

— OCHOBBI JAU(PPEPEeHLNATLHOTO0 U UHTETPAIbHOTO UCUUCICHUS, AUPPepeHInaIbHbIX
YpaBHEHU;

— MAaTeMaTU4EeCKUE TEOPUU U METO/Ib, JIEKAIINE B OCHOBE IIOCTPOEHUSI MATEMaTUYECKUX
MOJICIICH;

— OCHOBBI IPUMEHEHHUS MaTEMaTHUYECKUX MOJIEIed U METOJIOB.

Ymemo:

— BBIOMpATh MaTeMaTHUECKUE METO/Ibl, IPUTOAHbIE ISl PELICHUsI KOHKPETHOH 3a/1a4H;

— MHCIOJIb30BaTh MAaTEMaTUYECKHE IOHATUSA, METOAbl W MOJAEIU JJIsi OIMCAHUA
pa3IM4YHBIX IIPOLIECCOB;

— BBIABIIATh MaTeMaTHYEeCKHWE 3aKOHOMEPHOCTH, JieKallue B OCHOBE KOHKPETHBIX
IIPOLIECCOB;
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— HCHOJIB30BAaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00paObOTKHU TaHHBIX;

— IPUMEHATh MAaTEMATUYECKUE 3HAHUSA HA MEKANCIUILIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (PyHIaMEHTAJIbHBIX MAaTEMaTHUYECKUX TEOPHH M HABBIKAMH HCIOJIb30BAHUS
MaTeMaTUYECKOro anmnapara;

— METOJIaMH CTaTUCTUYECKON 00paboTKU MH(pOpMAIUH.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

1 cemectp.

1.BBenenue.

[Ipeamer u meroasl maTemMaTuku. OmnucaHue OCHOBHBIX pa3zesioB Kypca. [lpaBuna u
TpeOOBaHUs MPU U3YYEHUH Kypca.

2. DneMeHTHI anreOpsl.

UucnoBble MHOXECTBa, KOMIUIEKCHbIe uucia. Omnpeaenutenu Il u Il mopsankos.
BekTophl: OCHOBHBIE MOHATUS, CKAJISIPHOE, BEKTOPHOE U CMELIAHHOE MPOU3BEACHHSI BEKTOPOB.
AHanuThuyeckas reoMeTpus: IpsMas Ha IIOocKocTH, Kpusble Il mopsaka. Matpuusl: aelicTBus
HaJl MaTpPHIIaMH, IPUBEJCHNUE K CTyleH4YaToMy BUIy U Buay ['aycca. Panr marpuisl. O6paTHas
marpuiia. Teopema Kponekepa-Kanennu. Pemienune cucteM nMHEHHBIX —anreOpanyecKux
ypaBHeHU. CoOCTBEHHBIE ynciia U BeKTOpbl. KBaapaTuuHbie GOpPMBI.

3. ®ynknus oot nepemenHo. [Ipenen ¢pynkunu. HernpepblBHOCTD (QyHKIMH.

@Oynkiusa. Criocoosr 3amanust ¢yakmuu. [lpenen ¢ynxmum B Touke. OIHOCTOpOHHHUE
npeznensl. [Ipenensl Ha 6eckoHeyHOCTH. beckoHeuHO Masble 1 GeCKOHEUHO Ooblne (QyHKIMH,
WX CBOWCTBAa M B3auMHas CBsi3b. CBoMcTBa mipenenioB. [lepBwiii M BTOpOMl 3amedaTelbHbBIC
npenensl. HempepblBHOCTE (QyHKIIMM B TOYKe M Ha npomexytke. CBoiicTBa (QyHKIMIA,
HETIPEPHIBHBIX HAa OTpe3kax. Toukn pa3priBa (YHKIIMH U UX KIIACCH(HUKAIIHS.

4. MuddepenunanbHoe ucuucieHue GyHKIUN OAHON epeMeHHOM.

[IpousBomHasi (QyHKIUH, €€ TeOMETPUYECKHH H MexaHmdyeckuid cmbich. [IpaBuia
muddepennmpoBanus. Tabnuia OCHOBHBIX Mpous3BoAHBIX. [luddepennman ¢ynkuuu, ero
NPUMEHEHHUS K MNpUOIMKEHHBIM — BbIYMCIEHUSM. VHBapuanTHOCTH  (OpMBI  MEPBOTO
mubdepennmana. [IpousBomnas cnoxHoW ¢yHkuuu. JuddepeHuupyemocts (QyHKIUU:
OlpeNeieHue, TEOpeMbl O CBS3W JTUPPEPESHIMPYEMOCTH C  HEMPEPHIBHOCTBIO U C
CylIecTBOBaHMEM Ipou3BogHONW. OCHOBHBIE TeopeMbl AU depeHnnanbHoro ucunciaenus: Pomns,
Jlarpanxa, Komm. IlpaBuno Jlonutana (packpeitTue HeomnpeaeneHHocteil). IIpousBoaHbie
BBICHIMX MOPSAKOB. JIokanbHbBIN skcTpeMyM ¢(yHKIMH. HeoOxoaumble U JOCTaTOUHBIE YCIOBUS
skcrpemyma. [lpaBuino uccrnenoBanus (GyHKIMHM HAa MOHOTOHHOCTb M 3KCTpeMyM. [lpusHaku
BBINYKJIOCTH M BOTHYTOCTH (QyHKIMHU. Touku nepern6a. Heo6xonmumoe u 10CTaTOuYHOE YCIOBUS
neperu6a. AcuUMOTOTHl (QYHKUIMH, HMX BUABI M CHOCOOBl HaxoxaeHus. OOmas cxema
uccieoBaHus QyHKIMHA, TOCTPOEHHE UX TPaPHUKOB.

5. MaTerpanbHoe ucyucienne GyHKIMU OJJHON TTePEMEHHOM.

[lepBooOpasznas ¢yukuus. HeompeneneHHbIi WHTErpal W ero cBoiicTBa. Tabnuia
OCHOBHBIX HHTETpajioB. MeToAbl HUHTETPUPOBAHUS: HEMOCPEICTBEHHOE WHTErPUPOBAHUE,
MHTETPUPOBAHUE [TOICTAHOBKOM, MHTETPUPOBAHKUE 110 YacTsAM. VHTEerpupoBaHue panyoHalIbHbIX
npobeil. MHTerpupoBaHne HEKOTOPBIX HMPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX (DYHKIIHM.
OmnpeneneHHbIl UHTETPAJl, €ro FeOMETPUUECKUN CMBICI. CBONCTBA ONPEIEIEHHOTO MHTETpaa.
®opmyna Herorona-JleiitOnuma. Teopema o cpeaHemM 3HAaYeHUH. 3aMeHa TIEPEMEHHOM U
WMHTETPUPOBAHUE [0 YACTSIM B ONpEACIEHHOM uHTerpane. lIpuioxeHus onpeneneHHOro
MHTErpaja K BBIUMCICHUIO IUIoIafel miockux ¢uryp. I[ToHATHE HECOOCTBEHHBIX MHTErPAJIOB:
OIpeZENICHUs], CBOWCTBA, METObI BEIUNCIICHHUS.

2 cemecTp

1. TuddepennmansHoe HcuucieHHe (YHKIMHU HECKOIbKUX IEPEMEHHBIX. DJIEMEHTHI
TEOpUH TOJIS.

@OyHKIMM ABYX M OoJjiee MEPEMEHHBIX: ONpe/eieHue, o0JacTh OIpeesieH s, 00JIacTh
U3MEHEHHUs, TeOMeTpUYecKas HHTeprpeTanus, JuHuu ypoBHs. llpenen ¢yHkuuu B TOUKe.
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YacTHple MpoU3BOAHBIE (HA mpuMepe (YHKIMU IBYX NepeMeHHBIX). duddepenunupyemoctsb
(GYHKLIMU HECKOJIBKMX INepeMeHHbIX. JloctaTounble ycnmoBus auddepenuupyemoctu. ITomHas
npousBonHas. [IpousBonnas cnoxuoit ¢yaxumm. Ilomsenii muddepenunan. MHBapraHnTHOCTH
noigHoro  jguddepeHnuana.  AHAIUTUYECKMM  Npu3Hak  monHoro  auddepenuunana.
HuddepenuupoBanue (QyHKIUM OAHOM W ABYX IEPEMEHHBIX, 33JaHHOM HesBHO. YacTHbIE
IOPOM3BOJHBIE U TMOJHBle JudQepeHuransl BbICIIMX MOPSIAKOB. TeopeMa 0O paBEHCTBE
CMEIIAaHHBIX MPOU3BOAHBIX (A1 (YHKUMH JBYX HEepeMeHHbIX). JIoKaiabHbIE SKCTPEMYMBI
(GyHKLIUU JByX MEPEMEHHBIX: HEOOXOAUMOE M JOCTAaTOYHOE YCJIOBUS 3KCTpeMyMa. Y CIIOBHBIN
aKcTpeMyM (Metoa MHOXKuTennel Jlarpamxka). Hanbosnbiiee n HauMeHbIlee 3HaYCHUE PYHKIMH B
3aMKHYTOM oOsiacTv. OCHOBHbIE NMOHATHUA Teopuu nousid. CkanspHoe nose. IloBepxHocTu U
auHuM ypoBHs. IIponsBojgHas 1o HampaBiieHUIO. ['paJueHT CKaJspHOIO IOJsl U €ro CBOWCTBA.
Bekropnoe none. Jluseprenuus noiss. Porop nonsa. CBA3b MeX1y IpaiMEHTOM U IPOU3BOJHOMN
10 HaIlpaBJICHUIO.

2. KpaTHble UHTETrpabl.

JIBOMHOM HHTErpall: ONIpEIEICHUE, N'eOMETPUYECKUN CMBICI, CBOWCTBA. Brluncienue
JIBOMHOTO MHTErpajia B JAEKAPTOBOW M MOJIIpHOW cuctemax koopauHat WMuterpan Ilyaccona.
TpolHON HHTErpall: ONpeAeIIeHNE, T€OMETPUYECKUI CMBICI, CBOMCTBA. BbIuMCIIeHNE TPOHHOTO
uHTerpana. [lpunoxxenus 1BOMHOIo ¥ TPOIMHOIO MHTETPaJIOB.

3. KpuBousivHeliHbIE U TOBEPXHOCTHBIE UHTETPAJIBI.

KpuBonuHelHbpIi MHTErpajd NO KOOpPJAMHATaM: OIpE/eJIeHUE, CBONCTBA, BBIYHMCIICHUE.
Pa6ora B cunoBom noze. ®opmyna ['puna. KpuBonuHelinble HHTErpasibl, HE 3aBUCSILUE OT MYTH
uHTerpupoBanus. [loTeHuuanbHas QyHKIMS, NOTeHIUaNbHOE 1oJie. IloHsATHEe MOBEPXHOCTHOTO
uHterpana. [lotok BekTopa uepe3 moBepxHOcTh. Teopema [aycca-Octporpanckoro. dopmyna
Crokca.

3 cemecTp

1. IuddepenunanbHple ypaBHEHUs IEPBOTO MOPSAKA.

Juddepenunanbaple  ypaBHEHHS: TOPSJIOK, PEUICHHWE, TeopeMa CYIIECTBOBAHHUA U
€IMHCTBEHHOCTH peleHus. 3amada Komm. YpaBHeHHs C pa3fensiolUMUC [EPEMEHHBIMU.
Opnoponuble nuddepenHumanbuble ypaBHeHUd. JIuneilHble nud@epeHuanbable ypaBHEHUs
HEPBOTrO MOPsAJKA. YPaBHEHUS B MOJHBIX TuddepeHnanax. HTerpupyromuii MHOKUTEb.

2. InddepeHunanbHble ypaBHEHUSI BTOPOTO U N-TO MOPsAKa.

JuddepenunanbHble ypaBHEHUS] BTOPOTO MOPsAKaA, JOMYCKAIOIUE OHKEHUE TTOPSIKA.
Jluneiinbie muddepeHnnanbapie ypaBHEHUsT BTOporo mopsiaka. CBoiicTBa pemieHuid. Jlnnennas
He3aBUCUMOCTh QyHKImMi. Onpenenurens Bporckoro. CTpykTypa o0Iero pemeHus JMHEHHOro
muddepeHIManbHble ypaBHEHUsT BToporo mnopsaka. dyHnaMmeHTanbHas cUCTEMa pEIICHUH.
Jlunelinble ofHOpOAHBIE AU(QepeHInaIbHble YpaBHEHUsS BTOPOrO MOPSIKA C MOCTOSHHBIMU
Kod(duImeHTaMH: OCTpoeHue obuiero pemenus. Meroa Diinepa. JIuHeiiHble HEOAHOPOIHBIE
muddepeHIaIbHbIe YpaBHEHUS! BTOPOTO MOPS/IKA ¢ TOCTOSHHBIMU Kodpduuuentamu. Oduiee u
YacTHOE pEeIlIeHUs] HEOAHOPOIHBIX ypaBHeHUH. JIuneinble quddepeHnnanbaple ypaBHEHHs N-T0
HOpsi/IKa: CBOMCTBA pEIICHUH, TEOpeMbl O CTPYKType OOILIEro pemieHusi, MEeTOJ| BapHalluu
MOCTOSIHHBIX. JIuHelHble uddepeHInanbHble ypaBHEHHS N-TO TOpSAKa C TOCTOSHHBIMU
K03 puLreHTaMu. AJITOPUTM ITOCTPOEHUS OOIIETO peIIeHHs.

3. Cucremsl qud depeHanbHbIX ypaBHEHUI.

Cuctemsl quddepeHIHaIbHbIX YpaBHEHUH MIEPBOTO MOPSIKa: 00IIUe MOHIATHSA, TeopeMa
CYLIECTBOBaHMsI W  €IMHCTBEHHOCTH  oOmiero  pemeHus.  CUCTeMbl  JIMHEHHBIX
Qg depeHIMaIbHbBIX YpaBHEHUH IMEPBOrO MOPSIKA: MHTETPUPOBAHUE METOJIOM HCKIIOUEHHS.
CucreMbl TuHEHHBIX AUdPepeHnanbHbIX YpaBHEHUN MEPBOro MOpsiKa: CBOWCTBA peIlEHUH,
TEOpPEMBI O CTPYKTYpe OOILIEro perIeHusi, METOJ BapuallH MOCTOSHHBIX. CHUCTEMBI TMHEHHBIX
OIHOPOAHBIX ¥  HEOJHOPOAHBIX  AU(PQEepeHUUanbHbIX ypaBHEHUH C  MOCTOSIHHBIMHU
KodpduureHTaMu. OJNEeMEHTBl TEOpUU YCTOWYMBOCTH. METOABl YHCIEHHOTO pEeLIeHUS
muddepeHIMaNbHbIX ypaBHEHUH.

4. YucnoBsle ¥ (PyHKIIMOHAIBHBIE PSIJIBL.
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YucnoBble psbl: OCHOBHBIE TOHSTHS, CBOWCTBA CXOMAALIMXCS PSAAOB, HEOOXOAWMBIN
IIPU3HAK CXOAUMOCTH. ['apMmonmdeckuil psa. Psner dupuxie. [IpusHaku cpaBHeHuUs psgoB C
NOJIOKUTENbHBIMU uieHaMu. [lpusnak JlanamOepa. MHTerpanbHblil U paJuKadbHbIA IPU3HAKU
Kommu. 3Hakouepenyromuecss psaabl: npusHak JleiiOHuna. 3HakonepeMeHHbIE Psibl: MOHATHUS
abCOMIOTHOW W  YCJIOBHOM CXOJMMOCTH, NPU3HAK aOCONIOTHOM CXOJMMOCTH, CBOWMCTBA
a0COJIIOTHO U YCIIOBHO CXOJSALIUXCS PS/IOB.

OYHKIMOHAIbHBIE PSIIbl: OCHOBHBIE MOHATHUS, 007acTh CXOAUMOCTH. CTENEeHHbIE PSIIbL:
panuyc, MHTepBaj, ob6iacTb cxoaumocTu. CBoiicTBa cTeneHHbIX psnoB. Panel Teiinopa u
MakopeHa: CBOICTBa, YCIOBHE CXOAMMOCTH psifa K HMCXOJHOM (YHKIMH, OCHOBHBIC
pasnoxxeHus. Pasnoxxenne QyHkuuu B psa MaxiopeHa ¢ MOMOIIbIO OCHOBHBIX Pa3lIOKEHUI.
['maBHOe 3HaueHue QyHKUMU. OKBUBaNEeHTHBbIC (GyHKuuu. llpumenenue psgoB Teitopa u
MaksopeHa Ji1sl BBIYMCIIEHUS IIPEIENIOB.

5. 3Bakmouenue. lcnonb3oBaHME MaTeMaTHMYECKUX METOJOB B  IPAKTHUYECKOMN
JESATEIIBHOCTH.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bcero 1 cemectp | 2 cemectp | 3 cemectp

Bujbl y‘Ie6H0ﬁ pa6OTBI 3a4. aK. 3a4. aK. 3a4. aK. 3a4. aK.
ca. qac. ca. qac. ca. gac. cI. qac.

OO61mas TpyA0eMKOCTh AUCHHUTIINHBI IO

15 | 540 5 180 | 4 144 6 | 216
yueOHOMY IIaHy

AyIUTOpHBIE 3aHATHUSL: 1,76 64 0,6 22 0,6 22 | 056 | 20
Jlexumu (J1) 0,88 | 32 0,3 11 0,3 11 | 0,28 | 10
[Tpaktnueckue 3anustus (I13) 0,88 32 0,3 11 0,3 11 0,28 | 10
CamoctosrenpHas padora (CP) 12,6 | 454 | 414 | 149 | 3,3 | 118 | 52 | 187
Bua uToroBoro KOHTpOJIA: 062 | 22 | 025 9o |011| 4 025| 9

JK3aMeH / 3a4eT / DK3aMEeH

AHHOTanuA padoyeil MPOrpaMmbl AUCHUIIIHHBI
«HNupopmaruka» (b1.5.6)

1. Heab aucoMmiIMHbl — TpHOOpeTeHHE 0a30BBIX 3HAHUKW O COBPEMEHHBIX
MH(OPMAILIMOHHBIX TEXHOJOTUAX, a TaKXKEe YMEHHMHA M TMPAKTUYECKUX HABBIKOB B 00JACTH
UHPOPMATHKH, HCIOIB3yeMbIX TNPH PEIICHHH HAYYHBIX M MPAKTHUYECKUX BBIYHCIUTEIHHBIX
3aJa4 CTY/ICHTaMH BCEX CHEIMaIbHOCTEH.

2. B pe3yabtare u3y4yeHUs TUCHHUIIHHBI 00yYAIOIIMIICA TO/IKEH:

Obnaoams crnenyromumu obmenpodeccruonanbabiMu (OITK) koMmereHIusAME:

— BJIaJICHUE TIOHMMAaHUs CYITHOCTH U 3Ha4CHUsI HHOOPMAIH B Pa3BUTHH COBPEMEHHOTO
o011ecTBe, 0CO3HAHMsI ONMACHOCTH W YTPO3bl, BO3HUKAIOIIMX B 3TOM MPOIECCE, CIIOCOOHOCThIO
coOJIr0/1aTh OCHOBHBIE TpeOOBaHMSA WH()OPMAIMOHHOW OE30MacHOCTH, B TOM YHCIIE 3alllUThI
rocyaapctBerHoi Tainsl (OITK-4);

— BIJIQJICHWE OCHOBHBIMH METOJAMH, CIIOCOOAMH W CpEICTBAMH IOJyYCHHUs, XpPaHEHHUS,
nepepabOTKH HMH(POPMALMK, HMETh HaBbIKM paOOThl C KOMIBIOTEPOM Kak CpeJICTBOM
ynpasienus uapopmanueii (OITK-5).

3uams:

— cBoiicTBa HH(pOpPMAIIUH, CIIOCOOBI €€ XpaHEHUS U 00paboTKH;

— CTPYKTYpY, IPUHIHIIBI paOOThl U OCHOBHBIE BO3MOXXKHOCTH DBM;

— TOTIOJIOTHIO U ApXUTEKTYPY BBIUYMCIUTEIBHBIX CETEH;

— MPUHIIMIIBI 3IPECALIUH TT0JIb30BaTelNei, KOMIIBIOTEPOB U PECYpCOB B ceTu MIHTEpHET;

— pasznuyats U paciupoBbiBaTh [P — anpec, tToMeHHOE UM KOMIIBIOTEPA;

— a TaKKe BIAJeTh HAaBBIKAMU CaMOCTOSTEJIBHOTO pEIIeHUs 3a7ay Ha KOMIIBIOTEpE,
BKITIOYAFOIIME TOCTAaHOBKY 33/1a4M, Pa3pab0TKy alropuT™Ma U OIEHKY ero 3(h(HeKTHBHOCTH;

— CTPYKTYpY, IPUHIIHIIBI paOOThl U OCHOBHBIE BO3MOXKHOCTH DBM;
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— OCHOBHBIE THIIBI AJITOPUTMOB, S3bIKH IPOTPAMMHUPOBAHMS;

- CTaHJIapTHBIE IPOrpaMMHBIe 00ecTIeyeHHs CBOEeH MPOdECCHOHATIBHOM 1€ TENbHOCTH;

— QITOPUTMBI PEIICHNS HEIIMHEMHBIX YPAaBHEHUM;

— QJIFCOPUTMBI OTHOMEPHOM ONTUMHU3ALUH.

Ymems:

— MHCcaTh U OTJIAXKUBATh IporpaMmbl Ha VBA 1o pa3pa0oTaHHBIM aJlrOpUTMaM;

— IPUMEHATh METO/Ibl MAaTEMaTHUECKON CTATUCTUKHU JJIs1 PELLICHUSI KOHKPETHBIX 33]1a4;

— HCNOJb30BaTh MAaKeThl MNPUKIAIAHBIX IpOrpaMM IpH JajbHellieM oO0ydeHHH U
IIPAKTUYECKON NEATEIbHOCTH.

Braoemy:

— HaBBIKAMM CaMOCTOATENIBHOIO pELIEHUs 3aJad Ha KOMIIBIOTEpE, BKIIIOYAIOLIUE
IIOCTAaHOBKY 3a/laud, pa3pabOTKy alroputMa M OLEHKY ero 3(QeKTHUBHOCTH MeTojaMu
MaTeMaTUYeCKON CTaTUCTUKU AJi11 00pabOTKU SKCIIEPUMEHTA;

— METOAAaMHM pealln3aliy aITOPUTMOB Ha KOMIIBIOTEpaX.

3. KpaTkoe coep:kaHue M CUHUILIAHBI

3.1. ApXUTEKTypa KOMIIBIOTEPOB U KOMITBIOTEPHBIX CETEH.

HcTopus pa3BUTHS BBIYUCIUTENBHON TEXHUKH U IEPCOHAIBHBIX KOMIIBIOTEPOB.

Kpatkas ncropust pa3BUTUSI BBIYMCIUTEIBHON TEXHUKHU M IEPCOHAIBHBIX KOMIIBIOTEPOB
(ITK). Boruucnurenbnas mammna ®on-Helimana u mamumna Teropunra. Pazpabotku HopOepra
Bunepa.

Apxurekrypa [IK, annaparnsie cpencrsa [1K.

Vcnonb3yeMble CUCTEMbI CUMCICHMSI, 3JIEMEHTHl MaTeMaThuyeckod joruku. OOiee
npeacrasiere o IIK u ux Bo3moxHOCTsAX. ®PyHkumoHaneHas cxema IIK, marucrpaibHO-
MonyibHbIl mpuHmuMn noctpoeHus IIK. Anmaparasie cpencta IIK: mukpomnpoueccop,
ornepaTHUBHAs M K3III NaMATh, BHELIHSS NaMATh, LIMHBI aJpeca, KOMAHJ U JIaHHBIX, TAKTOBBII
re"eparop. IIpuHIUI OTKPBITON apXUTEKTYphl: CUCTEMHAs LIMHA, pa3paaHocTh. [lepudepuiinbie
ycrpoiicta IIK: kiaBuarypa, mbliib, MOHUTOpP, IpUHTEP U Ap. OCOOEHHOCTH MPEICTABICHUS
JAHHBIX Ha MalIMHHOM YypoBHe. [IpemmymiecTBa 1udpoBOro mpeacTaBieHUs HHGPOpMAUU
nepe] aHaJIOrOBBIM IMPEICTABIIEHUEM: BHICOKOE KaUeCTBO 3allMCH U OTOOpa)keHUsl UHPOpMaIHH,
IPOCTOTa M HAJEKHOCTb yOnupoBaHUs (KomupoBaHUs) MH(opManuu 0e3 MOTepu KayecTBa.
CucreMsl cumciieHus (IecATU4Hasl, JBOMYHAs, BOCBMEpPUYHAs, IIECTHAAaTEepUUHasi), IpaBuiia
nepeBoja M3 OAHOM CHCTEMBI B JAPYTyH. OJIEMEHTbl MaTeMaTHMYECKOM JIOTMKH: IOHSATHUS
dbopManbHON JIOTMKH, OCHOBHBIE JIOTMUECKHE oOmnepanuud U (OpMynbl, JIOTUYECKHE OCHOBBI

pa6ortsr [1K.
KomnbroTepHbIe CeTH: TOTIOJIOTHN CEeTeH, UX XapaKTEePUCTHKH.
KomnbroTepHas ceTb — COBOKYHNHOCTb KOMIIBIOTEPOB M PA3JIMYHBIX YCTPOWCTB,

oOecneunBaromMX HH(HOPMALMOHHBIA OOMEH MEXKIy KOMIIbIOTEpaMH B CETU 0€3 MCIOJIb30BaHuUs
KaKUX-TM00 MPOMEXYTOUYHBIX HOocuTenel uHpopmauuu. Tomonoruu cerei: 3Be3Hasi, MIMHHAS,
KoJsblieBasi. CeTH 3aKpbhITOrO THNA: JIOKAIbHBIE U PACIIPEIEICHHbIE CETH, KOPIIOPATUBHbBIE CETH.
[TporpaMMHO-TEXHUYECKOE OOecleueHue: aJanTep, KOTOPbI yIpaBiseTcsl ClEeHUabHON
nporpaMMoil  JpaiiBepoM;  ONEpalMOHHAas  CHCT€Ma,  YIpPaBIAOIIas  KOMIIBIOTEPOM,
IPEOCTABISIONIMM PECYpPChI; MPOTOKOJIBI - 0COOble $3bIKHM, Ha KOTOPHIX OOMEHMBAIOTCS
uHpopmanuert kommnbtoTepel B cetu (TCP, TCP/IP, UDP). I'mobanpHble ceTH pa3inuyHOTO
macmraba (WAN —Wide Area Net, MS Network u Internet). Bosmoxnoctu cetu MHTepHer.
OnektponHas mouta. Jloctynm k mHpOpManmMOHHBIM pecypcaMm. Cucrema TeneKoHGbEpEHIHH.
Anpecanus 1 IpoTOKOJbl B IHTEpHET.

MynpTuMeana — 1UaaoroBas KOMIOBIOTEPHAsI CUCTEMa, 0OecIeunBaroasi CHHTE3 TEKCTa,
rpaduKu, 3ByKa, pe4H U BUJIEO.

YcrpoiictBa MynbTUMeaua. TpeGoBaHus K MyJIbTUMEAUIHBIM CPEACTBAM KOMITBIOTEPOB.
PacmpenHble  BO3MOXHOCTH ~ 00paOOTKM, mpeoOpa3oBaHMs, CHHTe3a  HMH(popMaruu
(koMTIBIOTEpHAsT ~ aHWMAIMs, MoauUKaus  H300paKeHWH, TpexMepHas  rpaduka).
MyneTumMeauiiasle nporpammsl. IIporpammel penakTupoBaHusi, MOHTa)ka 3ByKa U Buaeo. Buaeo-
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pemaKkTophl, MOAYIMH CHEIP(PPEKTOB, MOHTAKHBIC CTYOUH. OJIEKTPOHHBIE MPE3CHTAIUU
(ocHOBHBIE BO3MOXHOCTH MS PowerPoint), stampl co3gaHusi Tpe3eHTalldid, CTPYKTypa
MPE3eHTANM U OCOOCHHOCTH PabOThI C PEIAKTOPOM.

3.2. IlporpammHOe oOecrieYeHHE.

CTpykTypa onepairoHHbIX CUCTEM, MMaKeThl MPUKIaaHbIX nporpamm, Microsoft Office.

Knaccudukanusa mnporpaMmHbix cpeactB. CHUCTEMHOE M TNPUKIAJAHOE MPOTrpaMMHOE
obecnieuenne [1K. O630p omeparmonnbix cuctem (OC). Ilpunmunsr cozmanust u coctaB OC:
anpo, uHtepdeiic, npaiiBepsl. Kpatkas xapaktepuctuka WINDOWS, MoaynbHbIN mpUHLIUI
noctpoerns. Cpena WINDOWS: okHa, ux smeMeHTHI, paboTa B MHOTOOKOHHOM pexnme. Pabora
¢ oobexkramu WINDOWS. fApnbiku u padora ¢ Humu. [lanku: co3manuwe, meperMMEHOBAHUE,
KOIMUPOBAHUE U NIepeMeIlIeHIe 00BEKTOB (MAMOK U SPIBIKOB), yAalleHne 00bekToB. Kop3uHa u ee
nazHayenue. Hactpoitku WINDOWS: nata u Bpems, HacTpoiika MBIIIK, SKpaHa. DIEMEHTHI
TexHudyeckoro cepsuca IIK: ycraHOBKa OnepanlMOHHOM CUCTEMBI, CO3MAHUE WHIUMBUIYAJIBHOU
OTIEpPAIIMOHHOM Cpe/bl MOJIb30BATENsl, MOJACPKKA HEIOCTHOCTH MH(POpPMAIIUU, PACHIMPEHUE U
MOJICpHH3AIUS KOHPUTYpALlUU aNlapaTHBIX U MPOTPAMMHEIX CPEJICTB.

TexkcroBerit penaktop WORD, penakTopbl MaTeMaTHYECKUX M XUMHYECKUX (POpMyIL.

OCHOBBI UCTIOIB30BAHUS MPOTPAMM OOIIETO HAa3HAUYEHUS (KpaTKUi 0030p) Ha MpHMepax
TekcToBOoro penakropa WORD, penakTopoB MaTreMaTH4YeCKHMX M XHUMHYECKUX (HOPMYIL
OcoOennoctu TekctoBoro pegakropa WORD. Bson u penaktupoBanue tekcta. Konuposanue u
nepeMenieHue o0beKTOB, pabora ¢ Tabaunamu. Bpibop Buma, pasmepa mpudrta,
dbopmarupoBanue cUMBOJIOB U ab3areB. KommpoBanue dopmata. OCOOEHHOCTH CO3MaHUS
CChUIOK, ornaBneHud. CozgaHue JOKYMEHTOB pa3iWyHbIX (opM  (CTaHAAPTHBIX U
HECTaHAAPTHHIX). Vcronp30BaHME peaakTopa MaTeMaTHYeCKUX (OpPMYT B  TEKCTOBBIX
TOKyMeHTaxX. Pemaktop xumudeckux (opmya, Ha3HauyeHHE W OCOOEHHOCTH PpPabOTHI.
KonupoBanue XuMu4deckux (popmMyst B TEKCTOBBIC IOKYMEHTHI.

Cucrema ympasnenus 6azamu nanHeix ACCESS: co3manue monbsizoBatenbckux CYB/,
dbopMHUpOBaHUE 3aIIPOCOB, OTYETOB U (HOPM.

Nudopmannonnsie cuctembl. CHCTeMBbI yhpaBieHHs OaHkamMu W 0a3aMu JaHHBIX.
Pensuuonnas mMozxens naHHbIX. CTpyKTypa 3alucu, METOAbl AocTyna K mHpopmanuu. OOMeH
naHHbIMU ¢ Apyrumu npunoxeHussMu WINDOWS: TekcToBbIMU pelakTOpaMu U JIEKTPOHHBIMU
tabimamu. Pensimonnas 6a3a manHeix ACCESS. I'laBHoe OKHO, MEHIO KOMAaHJ, IaHEIb
uHCTpyMeHTOB. Co3/1aHue U OTKpBhITHE 0a3bl JaHHBIX. BBOI M pemakTUpOBaHUE IaHHBIX B
pexuMe TaONMHIbl M peXuMe KOHCTpykTopa. dopMupoBaHHe 3ampocoB. 3ampochl MPOCTHIE H
MHOTOTa0JIMuYHBbIE, 3a1POCHI ¢ yciaoBusAMHU. Co3iaHue oT4eToB U GopM. TeXHOIOrus peanu3anuu
npocreiimux 3aaau cpeacreamu CYBJ] ACCESS.

Pemennie BBIUMCIUTENBHBIX 3a4ad c ucnoib3oBanuemM EXCEL: o6pabotka Tabmmuil,
MOCTpOCHUE TPaUKOB U THATPAMM, BBIUHCIICHHE MATPHYHBIX BBIPAKCHHM.

Hasnauenne onextponnbix Tabmury (MS EXCEL). OcoGeHHOCTH — TaOIUYHOTO
nporeccopa EXCEL u ucronp3oBanme ero aisi pemieHus: MHPOPMAIIMOHHBIX M WHKXCHEPHBIX
3anay. Texnuka padotrel ¢ EXCEL. Oxkno EXCEL. AbcontoTHast 1 OTHOCUTENbHAS aipecaliusl.
Beinenenue siaeex, mepemenienne mo pabouemy swmcry. Pacuer mo ¢dopmymnam. KommpoBanue
dopmyn. Iloctpoenme rpaduxoB. Pacuer (yHKIIMOHATBHBIX 3aBUCHMOCTEH M TIOCTPOCHHUE
rpaduveckux H300pakeHUi ¢ ucronb3oBaHueM crannaptHeix QyHkmuit EXCEL un wmacrepa
¢ynkuuii. IlocTpoeHue MOBEpXHOCTEH C HCHONB30BAHMEM MacTepa JuarpamMM. Paborta c
tabnuiamu. @opmarupoBanue, opopmiaeHue Tadmil. YucioBbie U OJIb30BaTEIbCKHE (DOPMATHI.
Cpomubie Tabmunpel. [locTpoenwe muarpamm. PaspaboTka u  peamuzaruisi MPOCTEHIIHX
QITOPUTMOB C HUCHOJb30BaHWEM Bo3MokHOcTel EXCEL (HaxoxkmeHwme MakcHMalbHOTO
(MUHUMAJIBHOTO) 3JIEMEHTa BEKTOpa M MATPHIIbI, HAXOXIEHUE CYMMBI JJIEMEHTOB BEKTOpa M
MaTpPHIIBI, BEIYHCICHUE MATPUIHBIX BBIPAKEHUI ).

3.3. AITOpUTMBI M OCHOBBI TPOTPAMMHUPOBAHUS:

AJITOPUTMBI, TUITBI JITOPUTMOB.

[TonsTne anmroputma u ero cBoiicTBa. CrmocoObl 3amucH alrOpuTMOB. MOIYIBHBIN
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IPUHLINI IOCTPOECHUS aJITOPUTMOB U POTPaMM.

XapaKTEepUCTUKH S3bIKOB IIPOIPaMMUPOBAHUS.

OcCHOBHBIE CTPYKTYPBl U MPUHLUIBI CTPYKTYPHOTO NMPOTrpaMMHPOBAHUS WILIFOCTPALIUS.
CIpykTypHOE  NIpOrpaMMHUpPOBaHUE, ero 0COOEHHOCTH. TexHonorus 00BEKTHO-
OpUEHTUPOBAHHOI'O IPOIPaMMHUPOBAHHUSA; CBOMICTBAa $3BIKOB: HACJIEJOBaHHME, WHKAICYJISALMS,
noaumopdusm. [1oHATHS A3BIKOB: KiIacchl U OOBEKTHI. DBOJIOLUSA U KIACCU(PUKALMS SI3bIKOB
nporpaMmupoBanus. [loHATUS TpaHCHSUUU, KOMIWIALMH, WHTEpIpETaluH, HUX pasiuyus.
bazoBble anroputMuuecKkue KOHCTPYKIHMH (ClieIoBaHKUE, BETBIEHHE, IIOBTOPEHUE), IPUMEPHI UX
peanuzanyy. OCHOBHbIE KOHCTPYKIUH SI3bIKOB IPOTPaMMHUPOBAHUS. SI3bIKK IPOTrpaMMHUPOBAHUS
BBICOKOI'O YPOBHS.

BrruucnuTenbHple adropuTMbl M MIPOrpaMMHbIE peanu3aund Ha VBA mis oOpaboTku
uHpopmanuu.

[Ipouecc pemenus 3agad Ha KommbloTepax. llporpammupoBanue Ha s3bike VBA:
OCHOBHBIE OIIEpaTOPBI SA3blIKa, MpoLenypsl U GyHKuKU. Pa3paboTka u peamuzaius NpocTerInmx
QITOPUTMOB 00paboTku MHpOpManuu (peuieHne 3aaady ¢ OJHOMEPHBIM U MHOTOMEpPHBIM
00beMoM uH(popManuu). YucaeHHble METO/bl aHaIM3a OJJHOIO HEJIMHEHHOIO YpPaBHEHMS: TIOUCK
KOpHEW, pelleHHe 3aJauyd OJAHOMEPHOM ONTHUMM3alUH (HaX0XKJIEHUE TOUEK MaKCUMyMma U
MUHMMYMa (QYHKLIMH). MeToJbl CTaTUCTUYECKOH 00pabOTKH pPe3ysbTaTOB M3MEPEHHH OJHOMN
BEJIMUMHBI: BBIYMCIIEHUE TOUEUHBIX (CPEIHEro, JUCIIEPCUH, CTAaHapTa) U UHTEPBAIbHBIX OLIEHOK
CIIy4yallHOH BEJIMYUHBI.

3.4. 3amuta uHpopmaiuu.

ANTOpUTMBI 3aLIUTHl MHPOPMALIMU: METO/IbI 3AILUTHI, KOMIIBIOTEPHBIE BUPYCHI U O0phOa
¢ HumH. [loHsATHE 6€30macHOCTH KOMIMBIOTEPHON HMH(OpMalMM: HAIEKHOCTh KOMIIbIOTEpA,
COXPaHHOCTb [JIQHHBIX, 3alUTa OT BHECEHUS H3MEHEHMHM HEYNOJHOMOYEHHBIMU JIMLAMH,
COXpAaHEHHE TalHbl IIEPENUCKM B DJIEKTPOHHOM ceTH. Meroasl peanu3aluy  3aliyThl
uHpOpMaLlMU: TPOrpaMMHbIE, alllapaTHblEe, OpraHU3allMOHHbIE.  McTOpHs BO3HUKHOBEHHUS
BUPYCOB U aHTUBHUPYCOB. CIOCOOBI 3apa)KeHHs, 3alIUThl U OOpBOBI ¢ Bupycamu. OcobeHHOCTH
paboThl aNrOPUTMOB BHPYCOB: PE3UACHTHOCTb, IMOJUMOPHUYHOCTE U CcaMOIIU(pPOBaHHE.
KomnreloTepHsle BUpyCHl, UX cnienuduka U aHTUBUpYCcHbIe iporpammel (Kacnepckuii, Dr. Web,
Avast, AVG). CnocoObl muppoBaHus U nepefayd MHGOpPMALMU HA JalbHUE PACCTOSHHSL.
OTKpBITHIN U 3aKpbITHIN KTI0UM muppoBanus. JlepparmeHranus qucka.

4. O0beM y4eOHOM JUCHHUILINHBI

o B 3agerneix | B akagem.
Bunbr yue6HOM paboThI
eIMHULIAX qacax

OO01mas Tpy10eMKOCTh TUCIUTUIHNHBI TI0 Y4eOHOMY IUIaHy 3 108
AyAUTOpHBIE 3aHATHUSA: 0,39 14

Jlextuu (JI) - -

Jlaboparopubie padboTsl (JIP) 0,28 10

[IpakTuueckue 3ansatus (113) 0,11 4
CamocrositenbHas pabot (CP) 2,5 90
PacuetHo-Tpaduueckue padboThI 0,6 20
Pedepar 0,3 10
Jlpyrue BUabI CaMOCTOSTEIHLHON paboThI 1,67 60
By utoroBoro KOHTpOJIS: 3a4eT 011 4

AHHOTanuA padoyeil NPOrpaMmbl JTUCUHUIIJIMHBI
«®u3uka» (b1.b.7)

1. Heap QUCHMIUIMHBI — MPUOOPETEHHE 3HAHUN 1O OCHOBHBIM pa3zzienaM (U3UKUA U

YMEHHUSI IPUMEHSATH UX B APYTUX €CTECTBEHHOHAYYHBIX TUCIUIIINHAX.
2. B pe3yabTare H3y4yeHUs AUCHMILIMHBI 00y4AIOIMIiCHA JOJIKEH:
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Obnaoams cnenyrommmu obmienpodeccuonanbubiMu (OIIK) u npodeccrnoHanbHBIMU
(ITK) xoMITeTeHIIUSIMHU:

— CHOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJNB30BaTh OCHOBHBIE 3aKOHBI (PU3HKH B
npodeccronanbHoi aestensHoct (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOH (M3WYECKOM KapTHHE MUpA,
IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHWM BEIIECTBA JUIsI TOHUMAaHUS
OKpYy’Karoliero Mupa u sisnenuit npupozst (OITK-2);

— yMeTh IUIAHUPOBATh U MPOBOIUTH (PU3MUECKUE IKCTIEPUMEHTHI, IPOBOAUTH 00pabOTKY
UX pe3yJabTaTOB M OIICHWBATh HMOTPEIIHOCTH, BBIIBUTATH THIIOTE3bl U YCTAHABIMBATH I'PAHHIIBI
ux npumenenus (ITK-16);

— WCTOJB30BaTh 3HAHUS OCHOBHBIX (DPM3NYECKUX TEOPHH I PEHICHUH BO3HUKAIOIIMX
¢u3nUecKnux 3amad, CaMOCTOSITENILHOTO NMPHOOPETeHHS (U3MUECKUX 3HAHWU, Ui TTOHMMaHUS
IOPUHIUIOB pPaboThl NPUOOPOB M YCTPOMCTB, B TOM 4YHCIE BBIXOMSAIMX 3a Mpeaeibl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namo:

— (u3HYecKre OCHOBBI MEXaHUKH, (U3UKMA KOJeOaHW M BOJH, DJEKTPUYECTBA U
MarHeTusMa, 3JIEeKTPOJUHAMUKH, CTATUCTMYECKOH (U3MKM W TEPMOJUHAMUKH, KBAHTOBOH
¢buzuky;

— CcMbICH (yHIAMEHTAIbHBIX (PU3NYECKMX 3aKOHOB, NPUHIMIIOB U IOCTYJIATOB; HX
(OpMYITHPOBKH U TPaHULIBI TPUMEHUMOCTH;

— CBSI3b LIUPOKOrO Kpyra (pu3nyecKux sBICHUNA ¢ QyHIaMEHTaIbHBIMH NPUHIMIIAMU U
3aKOHaMH (PHU3HKH,

— OCHOBHBIE METO/Ibl PELICHHS 3a]a4 10 ONMCAaHUIO (PU3MUYECKUX SBICHU;

— METOJBI 00pabOTKHU Pe3yNIbTaTOB (PU3NIECKOTO SKCIIEPHMEHTA.

Ymemn:

— IPUMEHSTh TEOPETHUECKUE 3HAHHS M SKCIIEPUMEHTAILHBIC METOBI UCCIIEAOBAHUS TIPH
peleHny npodecCOHAIbHBIX 3aj1ay;

— MPOBOJUTH PAcU€Thl, OCYIIECTBIATh aHAIU3 U HA OCHOBE 3TOTO JeJ1aTh 00OCHOBAHHBIE
BBIBO/IbI;

— QaHaJIU3MUpOBaTh pE3yJbTaTbl HAOMIOJEHUI M HKCHEPUMEHTOB C MPUMEHEHHEM
OCHOBHBIX 3aKOHOB U MPUHIIUIIOB (PU3HKH;

— OIpenessaTh XapakTep (PU3MUECKHUX MPOLECCOB MO KOMILIEKCY IKCIIEpUMEHTAIbHOMN
UH(OPMALIMKU TPH TIOMOIIX T'paduKOB, TaOIMII U YpaBHEHU;

— MPEACTaBIATh 00pabOTaHHYIO SKCIEPUMEHTAIbHYIO U TEOPETHUECKYI0 HHPOPMAIIUIO B
YCTHOW M MHUCBMEHHOHM (opmMe, B TOM YHCIIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMITbIOTEPHBIX
TEXHOJIOTH.

Braoemy:

— HaBBIKaMH pa0OTHI C MUPOKUM KPYroM (PU3NUECKUX MPUOOPOB U 000PYIOBAHUS;

— HaBbIKaMH 00OCHOBAHMsI CBOMX CY)KJIEHHH 1 BBIOOpa METO/a UCCIIE0BAHUS.

3. Kpartkoe cogep:xanue TUCUMIIMHbI

2 cemecTp

Beenenune Ilpenmer ¢gusuku. Metoasl (U3NYECKOTO MCCIEAOBAaHUS: OIBIT, THIOTE3A,
HKCIEPUMEHT, TEOpHS.

1. ®usnyeckre OCHOBBI MEXAHUKH.

IIpenmer kunemaTtuku. Ilepemerenue, CKopocTh, YyckopeHue. KunemaTtuueckue
XapaKTEepUCTUKH BpalllaTeIbHOIO JBUXKEHUA. 3aKkoHbl Hpl0TOHA. 3aKOH BCEMHPHOIO TATOTEHHUSL.
JIBikeHHe Tena TMEpPeMEHHOM Macchl. 3aKOH BCEMHUPHOrO TAroTeHus. JIBwkeHue Tena
NepeMeHHOM Macchl. YpaBHeHuss Memepckoro. ®opmyna [uonkoBckoro. Ymopyruil u
HEYNpyrui ypaapsl mapoB. MOMEHT HWHEpIUH MaTepHalbHOW TOYKM W TBEPIOro Tena.
Kunemaruka rapmonuueckux kosneOanuil. JuddepeHunanbHoe ypaBHEHHE T'apMOHHYECKUX
kosiebanuii. IloHsATHE O 3aTyXalolMX U BBIHY)XICHHbIX KojeOaHHsIX. BoimHOBoe aBHXKEHHE.
BoJtHBI TPOIONTBHEIE U TTOTIEPEYHBIE.
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2. OCHOBBI MOJIEKYJISIPHOM (pU3HKH.

DneMeHThl TePMOJAMHAMUKH U (PU3ndeckoil KuHeTuku. MneanbHblit ra3. Pacnpenenenue
Bonbimana u ero obOmedusmueckuid cMmbici. PeanbHbiii Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmoaunamuueckuit Meton B (usmke. PaBHOBecHble cocTostHMS. Hauama TepMoauHaMHKU.
[{ukiel. DHTPONUS M €€ CTaTUCTUYEeCKoe ToJKoBaHue. SBnenue nepenoca. Huddys3us. 3akoH
®uka. TermmonpoBogHocTh. 3akoH Dypre. BHyTpeHHee Tpenne (Bsa3kocTh). 3akoH HrroToHA.

3. DnexTpocTaTHKa U MOCTOSHHBIN 3JIEKTPUUECKUN TOK.

3akon Kynona. Teopema Octporpanckoro-I'aycca. Jumons. Judnexktpuku B
AIIEKTPOCTATUYECKOM I10JIE.

3 cemectp

1. DnekTpoMarHeTusm.

3akoH Awmmepa. 3akoH buo-Caapa-Jlamaca. Cuna Jlopenua.  Marnetuku.
DneKTpoOMarHuTHast MHAYKLIMs. Y paBHeHHEe MakcBelia.

2. Onruka.

Wutepdepennus BomH. dudpakmus Bonn. [omspuzanus BonH. TemoBoe u3imydeHue.
3akon Kupxroda. ['mnoresa [lnanka. KBaHTOBOE 00BSICHEHHE TEIJIOBOTO M3IydeHUs. DhdexT
Kowmnrona. fnepuas moaens aroma. [loctymnarst bopa. ATom Bonopoaa o bopy.

3. DnemMeHThl KBAaHTOBOU (PU3UKHU.

I'mnoresa ne bpoia. BosnHoBoe ypaBHenue Illpenunrepa mig cTanuoOHapHBIX
cocrosiHuil. OnbiTel HlTepHa-I'epnaxa. Muorosnekrponssiii atom. Dddekt 3eemana. [Ipunnumn
[Taynu. KBaHTOBBIE cTaTHCTHUYecKuEe pacnpeneneHus boze-DiinmreiiHa u ®Pepmu-/lupaxa.
®oHoHbl. 3akoHbl [ebas u DifHmTeiiHa. XapaKTepUCTUKU sapa: 3apsiji, Macca, YSHEprusl CBA3U
HYKJIOHOB. Sfnepubie peakiuu. DyHIaMEHTAIbHBIE B3aUMOJCUCTBUS W OCHOBHBIC KJIACCHI
AJIEMEHTApHbBIX YaCTHII.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bcero 2 ceMecTp 3 cemecTp
Bunpl yue6HOM paboThl B3a4y. | Bak. | B3a4. | BakK. | B3ad. | BaxK.
el. Jac. el Jac. el. gac.
OO61mas TpyA0€MKOCTh AUCHHUTIINHBI IO 10 360 5 180 5 180
yueOHOMY IIaHY
AyaUTOpHBIE 3aHATHUSL: 1,21 44 0,55 20 0,66 24
Jlexmmm (J1) 0,44 16 0,22 8 0,22 8
Jlaboparopusie pabotsl (JIP) 0,33 12 0,11 4 0,22 8
[Tpaktnyeckue 3anstus (I13) 0,44 16 0,22 8 0,22 8
CamocrositensHas pabora (CP) 8,29 298 4,19 151 4,08 147
Bua utoroBoro KOHTpoOJIS: 05 18 025 9 025 9
HK3aMEH/3K3aMeH ' ' ’
AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUIIMHBI
«O0mas u Heoprannvyeckas xumus» (b.1 5.8)
1. Heab aucoMmiauHbl — (GopMUpOBaHME Yy OOydaromierocss LEJIOCTHOIO

€CTECTBEHHOHAYYHOTO MHPOBO33PCHHSI.

2. B pe3yabTare n3yyeHHus JUCHUINIHHBI 00yYAIOMIMIACS T0JIKEH:

Obnadams cnenyronumu oodmenpodeccnonanbabiMu (OITK) kommeTeHIUsIMHU:

— CIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHTUTHH B ipodeccuonanbroi aesreapaoctr (OTTK-1);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHWA O CTPOCHHUH BCHICCTBA, IPHUPOAC XHUMHYECKOUI
CBs3M B Pa3JIMYHBIX KJIacCaxX XUMHUYCCKUX COG}II/IHGHI/Iﬁ JJIs1 IOHUMaHU S CBOMCTB MaTrcpurajioB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIIINX B OkpykatoieM mupe (OITK-3).

3namo:

— 2JIEKTPOHHOE CTPOCHUE aTOMOB M MOJIEKYT;
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— OCHOBBI TEOPUH XUMHUUYECKOU CBSI3U B COCIMHEHUSAX Pa3HbIX TUIIOB, CTPOCHHE BEIIECTBA
B KOHJICHCUPOBaHHOM COCTOSIHHY;

— OCHOBHBI€ 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX IPOLIECCOB U XaPaAKTEPUCTUKHU
PAaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl OTMCAaHUsI XMMHUYECKUX PAaBHOBECHI B pacTBOpaXx 3JEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPAMHAIIMOHHBIX COEIMHEHUN;

— XMUMHMYECKHE CBOWCTBA 3JEMEHTOB PA3JIMYHBIX TPYMHI MEPUOTUYECKON CHUCTEMBI U HUX
BaXXHEUIIINX COCTUHEHUH.

Ymems:

— BBIIOJIHATh OCHOBHBIE XHMMHYECKHE OIEpalry, ONPENEsATh TEPMOJNHAMHYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKIIUN U PaBHOBECHBIC KOHIIEHTPAIIMH BEIIECTB;

— HCIIOJNb30BATh OCHOBHBIE XUMHUYECKHUE 3aKOHbI, TEPMOJUHAMUYECKHE CIPaBOYHbIC
JaHHBIE JUIs PEUICHUs TPO(EeCCHOHANBHBIX 3a/1ay;

— TMPOTHO3UPOBATh BIMSHHUE PA3NUYHBIX (AKTOPOB HA pPaBHOBECHE B XHUMHUYECKUX
peaKusx.

Braoemy:

— TEOPETUYECKHMMH METOJaMH OIMCAHHS CBOWCTB IMPOCTBHIX U CJIOXKHBIX BEIIECTB Ha
OCHOBE D3JIEKTPOHHOIO CTPOEHUS HMX aTOMOB M IIOJOKEHHUS B IMEPUOJMYECKOW CHUCTEME
XUMHUYECKHUX AJIEMEHTOB;

— DKCIEPUMEHTaJbHBIMA METOJaMU OMNPENEICHUS HEKOTOPHIX (PU3UKO-XUMHUECKUX
CBOMCTB HEOPTaHUYECKUX COCTMHEHUN.

3. KpaTkoe conep:xkaHue TUCHUILINHBI

CrtpoeHune aTOMOB M EPUOTUUYECKHI 3aKOH.

BosiHOBBIE CBOMCTBa MaTepHalIbHBIX 00BEKTOB. YpaBHeHHE Ae bpoitns. CooTHoueHne
HeonpeneneHHoctei ['elizendepra. [lonstre o kBaHTOBOM MexaHuke U ypaBHenuu Lllpenunrepa.

CoBpemenHas (HopMyIHpOBKa MEPUOAMUYECKOro 3akoHa. [leproandeckas cuctema u ee
CBA3b CO CTPOECHHMEM aTOMOB. 3alOJHEHHME D3JEKTPOHHBIX CJIOEB M O0O0JOYEK AaTOMOB B
nepuoanuecko cucreme snemeHtoB JI.M. MenneneeBa. Crenenu okucieHusd. Baxueiimue
OKHUCJIUTEIN U BOCCTAHOBUTENU. BajkHelne cxeMbl NMpeBpalleHNs BEIIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIMIX.

XuMudeckasi CBsI3b U CTPOCHHE MOJIEKY.

KoBasieHTHast CBsI3b, OCHOBHBIEC TMOJIOKEHUSI METO/Ia BAJIEHTHBIX CBs3el. PaccMoTpeHue
CXEeM IEepEeKpbhIBaHUS aTOMHBIX opOuTaneil mpu oOpa3oBaHHM CBs3eil B Mosekyiaax. OCHOBHBIE
MOJIOKEHHUS MeTo1a MoJieKysapHbIx opouTtaneit (MO JIKAO). O0miue cBeieHus: 0 KOMITTIEKCHBIX
COEIMHEHUSIX, UX CTpoeHue. MeXMOoNeKysIipHas U BHYTPUMOJIEKYISIpHAs BOJOPOJIHAs CBS3b.
Honnast cBsi3b KakK TpeAeNbHBIN cilydyall KOBaJICHTHOH cBs3u. OOmme mpeacTaBleHUus o
MEXMOJIEKYJIIPHOM B3aUMOACHCTBUM: OpPUEHTAIMOHHOE, WHIYKIMOHHOE, JMCIIEPCUOHHOE
B3aUMO/ICHCTBUSI.

DHepreTuka peakiuil ¥ XMUMHU4eCKOe paBHOBECHE.

[ToHsiTHE O XMMHYECKON TEpMOJMHAMHUKE, TEPMOAMHAMHYECKHE (DYHKIHUU COCTOSHUS
(xapakTepuctuueckue GyHKIUHM). XHUMHYECKOe paBHOBecue. VCcTMHHOE U Kaxylieecs
paBHOBecus. KoHCTaHTa XMMHUYECKOrO0 paBHOBECHS. DJIEKTPOXMMUYECKHE MPOLECCHI, MOHSATHE
00 2JEKTPOJHBIX MOTEHLIMANAX. DJIEKTPOJABIIKYILAS CHJIAa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii U KpUTepUidl CaMOIPOU3BOJIBHOTO MPOTEKAHUSI POIIECCOB.

PaBHOBecus B pacTBOpax

[Ipoueccel, compoBoXkparomue 00pa3oBaHWE OJKUAKUX  UCTHHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB U 3JIEKTPOIUTOB. ACCOLMUPOBAHHBIE M HEACCOLMUPOBAHHBIE SJIEKTPOJIUTHI.
Crenenp aucconmanuu. KoHcTaHTa gucconpanvy. PaBHOBecHE B CHCTEME, COCTOSIIEH M3
HACBIIIEHHOTO0 PAacTBOPAa MaJOPACTBOPUMOTIO JJIEKTPOJIUTAa M €ro KpucTauioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX CO€IMHEHHUM. PaBHOBeCHE AMCCOLIMAIIMU BOJIbI, HIOHHOE MPOU3BEACHUE
BO/JIbI M €r0 3aBUCUMOCTH OT Temmneparypsl. [llkana pH. ['maponus comnen.

CKOpOoCTh peakuuii U KaTaius.
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[lonsitue o xumuyeckoil kuHeTuke. OAHOCTAIUUHBIE M CIOXKHBIE pEaKIHH. 3aKOH
nercTByromnx macc. KoHcranta ckopoctu peakuuu. MoJIEKyIsIpHOCTh M TOPSAOK PEaKIMH.
3aBUCUMOCTh CKOPOCTH PEAKIMU OT TEMIEpaTyphl, SHTAIbIHUSA aKTUBALMHU. [ OMOTEHHBIM U
reTEepPOreHHBIN KaTalus.

Xumus S- ¥ P- 3JIEMEHTOB

Bonopoa-nepBbiii 351EeMEHT MEPUOAMYECKON CHUCTEMBI, €ro JBOMCTBEHHOE IOJIOKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoaudeckoil cUCTeMbl. 3aKOHOMEPHOCTH B U3MEHEHUU
9JIEKTPOHHBIX KOHGUTYpalUid, BETUYUH PAJAUYCOB, SJICKTPOOTPUIATEILHOCTH U JHEPTUU
MOHU3AIMKA aTOMOB. TUNTUYHBIE CTENICHU OKHUCIICHUSI. XMUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHUM M CBOMCTBAaX OCHOBHBIX THUIOB coeauHeHui. IIpuponHsbie
COEIMHEHUS, TOIYYEHNE U IPUMEHEHHUE.

Xwumus d- u f- anemenTos

OneMeHThl 3-12 Tpynnm NEepUOIUYECKOW CHUCTEMBl. 3aKOHOMEPHOCTH B HM3MEHEHHUH
AMIEKTPOHHBIX KOHPUTYpaLUid, BEJTMYUH PaInyCOB, SHEPTUU MOHU3AIINU, XapAaKTEPHBIX CTETIeHEN
OKHUCJIEHHS, KOOpJMHALMOHHBIX 4YHcel aToMoB. IlpuponHble coeavHEHHMs, IOJIy4YE€HUE U
COIOCTaBJICHHE (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BewecTB. CTpOEHUE U CBOMCTBA
OCHOBHBIX TUIIOB coequHeHuid. OcobeHHoCTH f- 21eMEeHTOB.

4. O0beM y4eOHOH JUCHUILJIMHBI

Bcero 1 cemecTp 2 ceMecTp
Bunel yue6HOI paboTh B3a4. | Bakaj. | B3ad. | Bakaja. | B3ad. | B akaml.
el gacax e/l. yacax e gacax
OO61ast TpyA0€MKOCTh AUCHHUIIINHbI 12 432 6 216 6 216
1o yueOHOMY IUIaHy
AyIUTOPHBIE 3aHATHS: 0,72 26 0,36 13 0,36 13
Jlexuun (JI) 0,22 8 0,11 4 0,11 4
[Ipaktuueckue 3anstus (I113) 0,22 8 0,11 4 0,11 4
Jlaboparopusie paboTs (JIP) 0,28 10 0,14 5 0,14 5
CamocrosrenbHas padora (CP): 10,78 388 5,39 194 5,39 194
CamocrosiTeIbHOE U3YUYECHHE 10,78 388 5,39 194 539 194
pa3ienoB AUCIUTUTMHBI
Bun koHTpos: SK3aMeH/2K3aMeH 0,5 18 0,25 9 0,25 9

AHHOTanuA padoyei NpPOrpaMmbl JTUCUUIIJIMHBI
«Oprannveckas xumus» (b.1 B.9)

1. Heab aucOMIIMHBI — [pUOOpeTeHHe OOYyYarOIMMUCS 3HAaHUM O CTPOEHHH
OpPraHMYeCKUX COCIWHEHWH, OCHOBHBIX XHMHUYECKHX CBOMCTBAaX pa3IMYHBIX KIACCOB
OpPraHMYECKHUX COCIUHEHMH M MeToJaxX MX I[OJIyUYeHHs, KaK MPOMBIIUICHHBIX, TaK U
71a00paTOPHBIX.

2. B pe3yabTare u3y4eHusi JMCHUIIMHbBI 00YYAIOLIUIACS 10JI/KEeH:

Obaaoams cnenyromumu oomekynbTypHbiME (OK) u obmenpodeccronansubivu (OITK)
KOMITETEHIUSAMU:

— CIOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJEPAHTHO BOCHPHUHUMAs COLMAIbHBIE U
KyJabTypHbIe pasnuuus (OK-6);

— CITOCOOHOCTHIO K CaMOOpraHu3anuu u camoobpaszoBanuio (OK-7);

— CIIOCOOHOCTBIO M TOTOBHOCTBIO MCITOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUTUTMH B TPO(ECCHOHANBHOW JESITeIbHOCTH, TPUMEHSTh METOABl MAaTeMaTHYeCKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS, TCOPETUYCCKOTO M AKCIIEpUMEHTaIbHOTO rccienoBanus (OI1K-2);

— CIIOCOOHOCTH MCIIOJIB30BaTh 3HAHHS O COBPEMEHHOW KapTHHE MUPA, TPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUHU BELIeCTBA JUIsI MOHUMAaHMs OKPYXKAlOIEro Mupa
siBienuit mpupost (OT1K-3).
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3uams:

— TEOPETUYECKUE OCHOBBI CTPOEHHUS M CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCIUHCHMIA,

— CIocoObl MOJy4YeHHUs M XMUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCIUHCHMUI,

— OCHOBHBIE MEXAHU3MBI IPOTEKAHUS OPTaHUYECKUX PEAKIIHAM.

Ymems:

— IPUMEHATb TEOPETUYECKUE 3HAHUA JUII CHHTE3a OPraHMYECKUX COCIUHEHUM
Pa3JIMYHBIX KJIACCOB;

— QHAJIM3UPOBATh U IIPEIICKA3BIBATh PEAKIIMOHHBIE CBOMCTBA OPTaHUYECKUX COCIUMHEHUN;

— COCTAaBJIATH CXEMbI CHHTE3a OPTaHMYECKUX COCIUHEHUH, 3aJaHHOTO CTPOCHHS.

Braoemy:

— OCHOBaMH HOMEHKJIATyPBhl ¥ KJIACCH(PHKAIINN OPTaHUYECKUX COCTUHECHUH;

— OCHOBHBIMU T€OPETUYECKUMH IIPEACTABICHUAMH B OPraHU4ECKON XUMMUH;

— HaBblkKaMU OOOCHOBAaHHS pALMOHAJIBHBIX CIOCOOOB IIOJIYYEHHUS OPraHUYECKUX
BELICCTB.

3. KpaTkoe coaep:kanue JIUCHUIIIHHBI

Homenknarypa opraHudeckux coeguHeHu. Teopus XMMHMYECKOIO CTPOCHHS W
HachllleHHble yraeBopopoasl (YB). Ilpupona xoBanentHO#l cBs3u. Dopmynsl Jlprouca.
dopmanbHbIil 3apsaa. OpdexTsl 3amectuTenei. IIpoMexyTouHble COCTUHEHHUS M YaCTHIIbI
OpraHMYECKUX peakUMsX. OHepreTudeckas JauarpaMma peakiuu. MexaHu3M peaklMu.
Crepeonsomepus, ee BUIbl 1 0003HAUYEHUSI.

Anudarnueckne coeauHeHus. HachimieHHple W HeHachlmeHHble YB.  AjkaHsl,
[UKJIOAJIKAHbl, AJKEHbI, AJKUHBI, MOJHEHBl (AMeHb). B KaxaoMm Kiacce paccMaTpUBAOTCS
CIEyIOIME pa3/ieibl: U30MepUs, HOMEHKJIaTypa, (U3MYeCKHe M XHMMHUYECKHE CBOMCTBA,
crocoObl MOMy4YeHUs1. MeXaHU3Mbl peakiiii. JHepreTudeckas JuarpaMmma peaxiuii.

Apomaruueckue coenunenud. Teopun apomarnyHocTu. CoenuHeHUs: OEH30IbHOIO Psijia.

W3omepus. Homenknarypa. CrnocoObl moiydeHus. XHMHYECKHE CBOMCTBAa. BrusHue
3aMecTuTeNne B OCH30JbHOM KOJIbIIE Ha HAIlpaBJICHHE U CKOPOCTb peakUuil 31eKTpOo(UIbHOIO
3aMELICHMSL.

4. O0beM y4eOHOH JUCHUIJIMHBI

Brtsl yueGHOM paboTs: B 3auetnpix | B akagem.
eIMHUTIAX gacax

OO6m1ast TpyI0€MKOCTh TUCIHUIUIMHEI IO YI€OHOMY TUTaHY 3 108
AyIUTOpPHBIE 3aHATHS: 0,33 12

Jlexmum (J1) 0,11 4

[Ipaktuueckue 3ausarus (113) 0,22 8

Jlaboparopusie 3ansTus (JIP) - -
CamocrostenbHas padota (CP) 2,56 92
Bug uToroBoro KOHTpOJIs: 3a4€T C OLIEHKOU 0,11 4

AHHOTauA padoyeil MPOorpaMMbl JUCHUNJIMHBI
«®Pu3nueckas xumusn» (b1.5.10)

1. Heap JMCHUNIMHBI — PACKPBITHE CMBICTIA OCHOBHBIX 3aKOHOB, YIIPABJISIONIUX XOJI0M
XHMHYECKOTO TIpoliecca, o0o3HaueHWe O0JacTel MPUIOKEHUS AITHX 3aKOHOB W OO0yueHue
rPaMOTHOMY NPHUMEHEHHUI0 HMX TPH PEIICHHMH KOHKPETHBIX TEOPETUYECKHX U MPAKTUYECKHX
3ajad.

2. B pe3yabTare u3y4eHus AUCUUILIMHBI 00yYAKOUIUIACS TOIKEH:

Obnadams cnenyronumu oodmenpodeccunonanpbHbiMu (OITK) komneTeHusIMu:
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— CMOCOOHOCTHIO M TOTOBHOCTH HCIIOH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHIUTHH B ipodeccuonanbroi aesreaproctr (OTTK-1);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOH (DHM3MYECKON KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBAa I TMOHUMaHUS
OKpY’Karomiero Mupa u ssieHuii mpupozst (OITK-2);

— TOTOBHOCTBIO MCIOJb30BaThb 3HAHHE O CTPOCHUHU BEIIECTBA, MPUPOJA XUMUYECKOU
CBSI3U B PA3JIMYHBIX KJIaccaX XMMHUYECKUX COCIMHEHUN ISl TOHUMaHUsI CBOMCTB MaTEpPHAIIOB U
MEXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxatoriem mupe (OITK-3).

3uams:

— OCHOBHBIE 3aKOHBI (U3MYECKON XHMHUHU, B3aMMOCBS3b (U3MYECKUX M XHUMHUYECKUX
XapaKTepUCTHUK IPOIeCcca;

— TyTU ONpEIEJCHUs BAXHEHUIIUX  XapaKTEPUCTHUK XHUMHYECKOTO  PaBHOBECHS
(KOHCTaHTBHI PaBHOBECHS, PABHOBECHOTO BBIXOJA MPOAYKTA, CTEMEHU MPEBPAIICHUS] UCXOIHBIX
BEIIECTB) U BIMSHUS Pa3NUYHbIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

— YCJIOBHUS YCTaHOBJCHHS (Da30BBIX PaBHOBECH B OJHO- M MHOTOKOMITOHEHTHBIX
CUCTEMAaX, BO3MOKHOCTH DPAa3/EJIEHUS CIO0KHBIX CUCTEM Ha COCTABIISAIOLINE KOMIIOHEHTHI;

— TEPMOJIMHAMUYECKOE OINMCAHHE CBOWCTB HICAIbHBIX M HEUJCAIbHBIX PacTBOPOB,
MOAXO/AbI K HAXO0XKICHUIO MapIHAIbHBIX MOJISIPHBIX BETUYMH KOMIIOHEHTOB PAacTBOpA.

Ymems:

— TPUMEHATH TEOPETHUECKHE 3HAHHMS W HKCIEPUMEHTAJIbHBIE METOABl MCCIEAOBAHUS
(GU3HYECKON XUMUU TIPU PEIICHUH MPO(ECCHOHATBHBIX 33]1aY;

— MPOBOJUTH TEPMOJUHAMUYECKUE PACUETHI, OCYIIECTBIATh aHAIN3 U HA OCHOBE ATOTrO
nenatb 000CHOBAHHBIE BBIBOBI;

— TpencKa3biBaTh W HAXOJUTh ONTHUMAIbHBIC YCIOBUS TMPOBEACHUS XHUMHYECKOTO
npolecca ¢ HeNblo MOAyYeHUs] MaKCUMaJIbHO BO3MOYKHOTO BBIX0/Ia HHTEPECYIOLIEr0 MPOAYKTA;

— MPEeACTaBIATh NaHHBIC JIAOOPATOPHOrO HCCIeAOBaHUsA B Tpaduueckoil ¢popme u Ha
OCHOBE TIOJMYyYEHHBIX 3aBUCHUMOCTEH OIpenessTh COOTBETCTBYIOIIME TEPMOAMHAMHYECKUE U
KHHETHYECKUE XapaKTEPUCTUKN XUMHYECKON CUCTEMBI U XUMUYECKOTO TIPOIIeCCa;

— TOPOBOJUTH aHAIM3 M KPUTHUYECKM OLICHUBATh IOJIYYEHHBIE HKCIIEPUMEHTAJIbHBIE
JaHHbIE, 0000IIaTh U JeaTh 000CHOBAHHBIC BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUYECKUX METOM0B (DU3MUECKOH XUMUHU IS
pElIeHUs] KOHKPETHBIX UCCIEI0BATENbCKUX 3a/1a4;

— HAaBBIKAMHU OIPE/IETICHUS COCTOSHUSL PAaBHOBECHS U CaMONPOU3BOJIBHOIO HAIIPaBJICHUS
XUMHYECKOT0 IIPOLECCa;

— npueMamMu O0paOOTKH TMOJIyYEHHBIX OMNBITHBIX JaHHBIX JUISl BBIBICHUS U
YCTAaHOBJICHUSI B3aUMOCBSI3EH MEXAY TEPMOJUHAMHYECKUMH CBOWCTBAMU W (DU3NUECKUMH
napameTpaMmH Mpouecca;

— 3HAHMSIMH  OCHOBHBIX 3aKOHOB (DM3MYECKOM XUMHUU [JI1  COJEP)KaTeIbHOMN
WHTEPIPETANN TEPMOJUHAMHUYECKUX PACUETOB.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

XuMudeckasi TepMOAMHAMHKA. 1-bI1if 1 2-011 3aKOHBI TEPMOJAMHAMUKH, NOcTyaT [lnanka.
B3aumocBs3b TemnoThl, pabOThl U U3MEHEHHUS BHYTPEHHEH DHEPrHH B MPOIECCaX C y4aCTUEM
UJeThHOTO Tra3za. TermtoéMKoCcTh TBEPABIX. JKUIKUX M ra3000pa3HBIX BEMIECTB. TepMOXUMUSI.
Boeruncnenue TermoBbIX 3(PGEKTOB XUMHUYECKHX PEaKIHii, MpOoIeccoB (a3oBBIX MEPEXOA0B,
pPacTBOpEeHHS U JAPYruX (U3HKO-XUMHUYECKUX TIporeccoB. OHeprus [ubbOca u sHeprus
['enpMronpia Kak KpPUTEPHM HANpaBiIeHHUS XHUMHUYECKOro Imporecca. Pacu€r abcoiroTHOM
SHTpoNHH. XUMHUYECKOe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECHUS M METONBI €&
pacuéra M SKCHEPUMEHTAIBHOTO OIpeaeneHusl. PaBHOBECHBIM BBIXOJ MPOJAYKTa, BIUSHUE
JABJICHUS, TEMIEPaTyphbl, MPUMECH HWHEPTHOTO Tra3a Ha PABHOBECHBIM BBIXOJA. YpaBHEHUS
uzotepMbl U m300apel  Bant-T'odpda. Cratuctuueckas  TepMoauHamuka.  Pacuér
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TePMOJMHAMHYECKHUX (QYHKITMI Ha Oa3e MpeCTaBICHU O CyMME MO COCTOSTHUSIM.

da30BbIe paBHOBECHS B OJHOKOMIIOHEHTHBIX crucTemMax. Pa3zoBble nepexoanl U ¢azoBas
JarpaMMa COCTOSIHMSL Il OJHOKOMIIOHEHTHBIX CHCTEM. TpoiHas ToO4YKa. YpPaBHECHHE
Knaneiipona-Knay3uyca. 3aBUCHMOCTh JaBJIEHUS HACBIIEHHOIO Ilapa OT TEMIIEPaTypBl.
Onpenenenue TepMOAMHAMHYSCKUX (GYHKIUH mporecca ¢azoBoro mepexona. Kpuruueckas
TeMIlepaTypa.

Tepmonunamuueckass Teopusi pactBopoB. Kitaccupukauus pactBopoB. CrocoObl
BBIp@XXEHHUSI cocTaBa pacTBopa. [lapiuanbHble MOISpHBIE BENUYHHBL. YpaBHeHus [uO6ca-
Hrorema. WneanpHbie pacTBOphl. TepMomnHaMudeckue (QYHKIIMH CMENICHHS TSl HUICATbHBIX
pactBopoB, 3akoH Payns. [lpenenbHo-pa3baBiieHHble pacTBOpbI, 3akoH ['enpu. HewmpeanbHbie
pacTBOpBI,  TMOJOXKUTEIbHBIE M  OTPUIIATENIbHBbIE  OTKJIOHEHHS OT  3aKkoHa  Payms.
TepMoaMHaMHUYECKOE ONMHMCAHWE HEUICANbHBIX PAcTBOPOB, AaKTUBHOCTh, Ko3(hduiueHT
akTUBHOCTH. KoJTMUraTUBHBIE CBOICTBA pPAacTBOPOB HEJIETYYMX BEIIECTB B  JIETy4eM
pactBoputene. Kpuockonus, 30ymmockonusi. OcMOC, OCMOTUYECKOE aBICHHE.

@da3oBbie paBHOBECHS B MHOTOKOMIIOHEHTHBIX cHcCTeMax. JluarpamMmbl «gaBJieHUE-
COCTaB», «TEMIIEPAaTypa-COCTaB», «COCTAB I[1apa-COCTAB KUIAKOCTU» Uil UICAIbHBIX U
HEUICATbHBIX pacTBOpoB. 3akoHbl [mOOca-KonoBanoBa, A3zeorpornus. DPU3NKO-XHMHUYECKUC
OCHOBBI pa3JelieHus KHUJIKUX cMmecel, pekTudukanus. OU3UKO-XUMUYECKUNH U TEePMHUECKUN
aHaym3. Pa3nuyHblie TUMBI AHAarpaMM IUIABKOCTH. DBTEKTHKA. [IpaBuio (a3 u mpaBuiio peryara.

4. O0beM yueOHOH AU CUUIIIMHBI

Bib! yue6Hof paboTs! B zauetHpix | B akajgem.
CAMHUIIAX yacax

OO61mas TpyA0eMKOCTh AUCHUILINHBI IO YUeOHOMY MIIaHy 5 180
AyIMTOpHBIE 3aHATHS: 0,61 22

Jlexmmm (JI) 0,33 12

[Tpaktuyeckue 3ansatus (I13) 0,28 10
CamocrositensHas padora (CP) 4,14 149
By ©TOrOBOTO KOHTPOJIS: SK3aMeH 0,25 9

AHHOTanuaA padoyeil NPOrpaMMbl JUCHUIIMHBI
«Komnougnas xumus» (b1.b.11)

1. Iegb AUCHUIUIMHBI — O3HAKOMJICHHE OOYYarOIIMXCS C OCHOBaMHU TE€PMOAMHAMMKHU
MOBEPXHOCTHBIX SIBJICHUH, COCOOAMH TOJYYECHUS M BaKHEHIIMMHU CBOMCTBAMHU JHCIIEPCHBIX
CHCTEM.

2. B pe3yabTare u3y4eHusi JMCHUIIMHBI 00YYAIOLIUIACS 10JI/KEH

Obnadams cnenyrouumu oodmenpodeccunonanbHbiMu (OI1K) komneTeHusIMH:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIBb30BaTh OCHOBHBIE 3aKOHBl (PU3MKH B
npodeccuonanproii gestenproctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOH (M3WYECKON KapTWHE MUpa,
POCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHWM BEIIECTBA JUISI TOHUMAaHUS
OKpy»Xarouiero mupa u sisneanit npupozsl (OI1K-2);

— CIIOCOOHOCTh  HKCIIOJIb30BaTh  3HAHUSA O  COBPEMEHHOM  KapTUHE  MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIeCTBA JUIs TOHHUMaHUS
OKpY’Karomiero Mupa u sisieHui npupoisi (OI1K-3).

3namo:

— OCHOBHBIC TOHSTHSA W COOTHOIIEHHS TEPMOJAWHAMHKH TOBEPXHOCTHBIX SIBJICHUMN
(TepMOMHAMHKA TIOBEPXHOCTHOTO CIJIOS; aAre3usi, CMauWBaHUE WM PACTEKaHHWE IKHIKOCTEH;
JMCTIEPCHOCTh U TEPMOAMHAMHUYECKHE CBOMCTBA TeJI; aJcOpOIMs ra30B U MapoB, ajcopouus U3
PacTBOpPOB);
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— OCHOBHBIE METO/bI IIOJYUEHUS AUCIIEPCHBIX CUCTEM;

— OCHOBHBIE CBOMCTBAa JUCIHEPCHBIX CHCTEM (JIEKTPONOBEPXHOCTHBIE CBOMCTBA;
KMHETUYECKUE M ONTHYECKHUE CBOMICTBA; CBOMCTBA PACTBOPOB KOJUIOMIHBIX IOBEPXHOCTHO-
AKTHBHBIX BEILIECTB);

— OCHOBHBIC IIOHATUS M COOTHOIICHHS TEOPUM arperaTMBHOM yCTOMYHMBOCTH H
KOaryJsiuu JM0(oOHBIX JUCIIEPCHBIX CUCTEM;

— OCHOBHbBIE 3aKOHOMEPHOCTH CTPYKTypOOOpa30oBaHMsSI U PEOJOrMUYECKHE CBOWCTBA
JUCIIEPCHBIX CUCTEM;

Ymems:

— IPOBOJUTH pacueThl C HCIIOJIB30BAHMEM OCHOBHBIX COOTHOLIEHWH TEPMOJIMHAMUKH
MOBEPXHOCTHBIX SIBJICHUH U pacueThl OCHOBHBIX XapaKTEPUCTUK UCIEPCHBIX CUCTEM;

Braoemy:

— METOJaMU M3MEPEHMsI IOBEPXHOCTHOIO HATSIKEHMs, KpPaeBOro yIjla, BEIMYUHBI
azcopOMM M yHENbHOM  TIOBEPXHOCTH,  BSI3KOCTH,  KPUTHYECKOW  KOHIICHTPALUU
MUIIEJUIO00pa30BaHMsl,  JJEKTPOKMHETUYECKOTO  MOTEHIMajga;  METOJaMU  IMPOBEACHUs
JUCIIEPCUOHHOIO aHalli3a, CHUHTE3a JUCHEPCHBIX CHUCTEM U OLEHKM HUX arperaTuBHOU
YCTOMYUBOCTH.

3. KpaTkoe coaep:kanue JIUCHUIITIHHBI

Monyns 1. Ilpeamer u npusHaku o0BEKTOB KOJUIOMAHOM xumuu. KosmoungHast xumus -
HayKa O [TIOBEPXHOCTHBIX SIBJIEHUSAX U TUCHEPCHBIX cucTteMax. OCHOBHBIE IPU3HAKU JTUCIEPCHBIX
CUCTEM - TETEPOr€HHOCTb M JUCIIEPCHOCTH; IIOBEPXHOCTHAsI DSHEPIUs; KOJUYECTBEHHBIE
XapaKTEPUCTHKH JuctiepcHocTr. Kimaccupukanst JUCTIepCHBIX CHCTEM.

Monayns 2. TepMmMoauHaMuKa TOBEPXHOCTHBIX sBieHUH. OOmmas XapakTepUCTHKa
noBepxHOCTHOM 3Hepruu. IloBepxHocTHOEe HaTskeHue. YpaBHeHue ['mO6ca-I'enbMromnbpua ass
BHYTPEHHEH yAeIbHON MOBEPXHOCTHOM 3HEPruM (IIOJIHOM MOBEPXHOCTHOM SHEPIUHN).

Meton wu30bITKOB ['mOOca. DyHmaMmeHTanbHOE aacopOIMoHHOE YypaBHeHHE [ mOOca.
YactHoe BbIpaXkeHHE YypaBHeHUs ['ub0ca. IloBEepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
MHAKTUBHBIE BEILIECTBA.

Anresus u xoresus. YpaBHeHue [rompe s paGotsl aaresuu. CmauumBaHHe, 3aKOH
Ounra. VYpasuenue [lronpe-FOHra. Pactexanue xuakoctedd, kod(pPUIMEHT pacTeKaHUs I10
["apkuncy. Oddexr Mapanronu, npaBuio AHTOHOBA.

[IpaBuno ¢a3 ['mbbca u mgucnepcHOCTh. BimsHWME KPUBHU3HBI TOBEPXHOCTH Ha
BHYTpeHHee JaBieHue Ten (ypaBHeHue Jlamnaca). KanmwiisipHele sBieHus. YpaBHEHHE
KenpBrHa. BimsHHME IUCIEPCHOCTH Ha PACTBOPUMOCTH, KOHCTAaHTY PaBHOBECHS XMMHYECKON
peakuuu, TeMinepatypy ¢pa3zoBoro nepexona.

Metoapl TOJNydeHHs JUCIEPCHBIX CHCTEM. YpaBHeHue PeOunaepa g paboThl
mucnieprupoBanus. I ekt PeOunnepa. I'oMorenHas u reteporeHHas KOHJEHCALUs. DHEPrus
['u60ca obpazoBanus 3apoapiiia HOBoH (a3el. Kunetnka oOpa3zoBanus HOBOM (a3bl.

Monyns 3. AncopOuuonHble paBHOBecusi. Ilpupona aacopOUMOHHBIX cuil. AncopOuus
ra3oB U MAapoOB Ha OJHOPOJHON MOBEpPXHOCTH. 3akoH ['eHpu. Mojnens u ypaBHeHue JIeHrMiopa.
Teopus monumonexkyssipHoil ajncopouuu bpyHayspa, Ommera, Temnepa (BOT). Onpenenenue
yAenbHOM noBepxHocTU MeTosioM BOT.

Ancopbuust ra3oB M MapoB Ha MOPHUCThIX Marepuanax. Knaccupukanus mop mno
Jy6ununy. Teopusi KanuusIpHOM KOHJeHcanuu. PacueT mHTerpanpHoil 1 auddepeHunaibHOn
KPHUBBIX paclipeieieHus: 00beMa 1op Mo pa3mepam.

AncopOrusi Ha MHKPOMOPHUCTHIX Marepuanax. lloteHmuanbpHas Teopust [lomsiHu.
Xapakrtepuctudeckas KpuBas ancopomuu. OOoOmeHHoe ypaBHeHume Tteopun JlyOuHuHA
00BEMHOT0 3all0JIHEHUS] MUKPOIIOp, ypaBHeHHUe [lyOuHnHa - PagymikeBuya.

AncopOusi  MOBEpPXHOCTHO-aKTHBHBIX — BemecTB. IlpaBmiio [ioknmo - TpayGe.
3aBUCHMOCTh MOBEPXHOCTHOTO HATSKEHHS OT cocTaBa pacTBopa. YpasHenue lllumikoBckoro.
VYpaBHEHUS COCTOSHHMSI Ta3000pa3HBIX IMOBEPXHOCTHBIX (3JCOPOIMOHHBIX) IUIEHOK. Bechl
Jlenrmropa.

31



Monayns 4. DneKTpuuecKue SBICHUS Ha IOBEPXHOCTH. MexaHu3Mbl 00pa3oBaHUs
nBoHHOTO AekTpudeckoro cios (JI2C). Ypapaenus Jlunnmana. DIeKTpOKaMWIIIPHBIC KPUBBIE.
Teopun crpoenust JIDC. Pemenue ypaBHenus Ilyaccona-bonpumana s nud¢ysHoi yactu
JD2C. 12C no Teopuu llltepHa, nepe3apsaka MNOBEPXHOCTH.

ONEKTPOKUHETUYECKUE  SIBJICHUS, JJIEKTPOKMHETUYECKUM IOTEHUUal. Y paBHEHUE
['enpMmrombia-CMOITyXOBCKOTO JIJIs 3JIEKTPOOCMOca U 3ieKTpodopesa.

Monynpe 5. Kunernuyeckue cBoiicTBa AuCIEpCHBIX CUCTEM. CBSA3b CKOPOCTH OCAaXKACHUSI
YacTUIl ¢ UX pa3MepoM. YcioBusi coOmrogeHus 3akoHa Ctokca. CenTMMEHTAIIMOHHBIN aHamu3
noJIMancIiepcHeIx  cucreM. KpuBbele pacnpenenenus dyactun 1o pasmepam. IIpupona
OpOYHOBCKOTO JBIKCHHS. 3akoH OiHmTelHa - CMmoimyxoBckoro. ClencTBus W3 TEOpPUU
OpoyHOBCKOTO IBMXEHUSA. CeTMMEHTAMOHHO-TU(PPY3NOHHOE PAaBHOBECHE, TUIICOMETPUYECKHIMA
3aKOH.

Monyne 6. ArperatuBHas yCTOMYMBOCTD M KOAryJsiiMsl JUCHEPCHBIX CHCTEM.
CenuMmeHTallOHHAs M arperatuBHas YCTOWYMBOCTU cUcTeM. JInoduibHble U nr0(oOHbBIE
cucrembl. Kputepuii mmodunsHocTH 1o PeOunnepy-lllykuny. JlnmodunbHble aucrnepcHbie
cuctembl. Kiaccudukanus moBepXHOCTHO-aKTHBHBIX BeUIECTB. TepMOAMHAMUKA U MEXaHU3M
mutemiooopazoBanusi. Crpoenue munemnt [TAB. Comobmmmzanus. Kputnueckas KOHIEHTpaLus
MUIEII000pa30BaHUs, METOIbI €€ OMPEICICHHUS.

JInopoOHbIe nucnepcHble cUCTeMBl. DaKTOPBl YCTOWYMBOCTH JTHO(POOHBIX CHUCTEM.
beicTpas u Meqnennas koaryisuus. Kuneruka xoarymnsiuu mo CMoJyXOBCKOMY. 3aBUCHUMOCTD
YHClla YaCTULl Pa3HOTo Mopsijika OT BpeMeHUu. OCHOBHbIE TOJI0KeHUs Teopuu [epsiruna, Jlannay,
®epest, Oepoeka ([JIPO). PacknuHuBaromee aaBieHHe M ero cocrapistonme. OoOmee
ypaBHEHHE JJIs SHEPIUM B3aUMOACHMCTBUS IUCIEPCHBIX vacTull. [loTeHuManbHbIE KpHUBBIE
B3aMMOJENCTBUS 4YacTul. HelTpanusanuoHHas M KOHLEHTpalMOHHas Koaryisuus. IIpasuio
[Tyneue-I"apau.

Monyns 7. CTpyKTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHMUYECKHE CBOMCTBA JUCIIEPCHBIX
cucteM. TUIBI CTPYKTYp, 00pa3yIOMIMXCs B JUCTIEPCHBIX CHcTeMax. B3anmMOCBsI3b MEXIy BUIOM
MOTEHIMATBHONU KpUBOM B3aumoeicTBus yactull (mo teopun JJIDO) u TUHIOM BO3HUKAIOIINUX
CcTpyKTyp.  KoOarymsiiMOHHO-THKCOTPOIIHBIE M KOHJIEHCAlHOHHO-KPUCTAJUIM3aLMOHHBIC
CTPYKTYPBHIL.

Peonornueckuii mMeron uccieqoBaHUs JUCHEPCHBIX cucTeM. OCHOBHBIE TOHATUS H
UJICANIbHBIE 3aKOHBI PEOJIOTHH. MoennpoBaHue PeoIOrHYeCKUX CBOMCTB TE.

Knaccudukanuus AuCEpCHBIX CHUCTEM 1O CTPYKTYPHO-MEXaHMYECKHM CBOMCTBaM.
BA3KOCTh JKMIKUX arperaTMBHO YCTOMYMBBIX IJUCIEPCHBIX CHCTEM. YpaBHEHUs OWHIITEHHa,
[Iraynquuarepa, Mapka - XayBuHka. Peonornueckue CBOWMCTBA CTPYKTYpHUPOBAHHBIX
AKHUJIKOOOPA3HBIX U TBEPI00OPA3HBIX CUCTEM.

4. O0beM yueOHOM JUCUMIIJIMHBI

. B 3auetnbix | B akangem.
Bunsl yueOHol paboThI
SIMHAIIAX Jacax

OO611ast TPYA0EMKOCTh AUCHUILIMHBI IO y4eOHOMY IJIaHy 5 180
AyAUTOpHBIE 3aHATHUSL: 0,72 26

Jlexru (J1) 0,28 10

[Tpaktuueckue 3anstus (I13) - -

JlabopaTtopubie padoTsI (JIP) 0,44 16
CamoctosrenbHas padora (CP): 4,03 145

IToaroroBka K 1a00paTopHBIM paboTaM 1,11 40

Jlpyrue BHIBI CAMOCTOSITENILHOW PabOTHI 2,92 105
But uTOroBoro KOHTPOJIS: SK3aMeH 0,25 9

AHHOTanus padoveil NPOrpaMmbl AU CHUIIIHHBI
«Ananutnyeckas xumus» (b1.5.12)
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1. leJb AUCHUILUINHBI — TPUOOPETEHUE 00YIAOIIMMHUCS 3HAHUIA 110 OCHOBHBIM TPYyTIIIaM
METOJIOB XHMHYECKOT0 aHaiHu3a, Haubojee IIUPOKO MPUMEHSEMBIX B MPOMBIIUIEHHOCTH U
HCCJICIOBATEILCKON paboTe, a TaKKe KOMITETSHITNH, HEOOXOIUMBIX XUMHUKAM-TEXHOJIOTaM BCEX
CIIELUATILHOCTEN U1 PEIICHHS] KOHKPETHBIX 3a/1a4 XMMUYECKOT0 aHaJIM3a.

2. B pe3yabTaTe M3y4eHUs TMCUUILINHBI 00y4YaAI0IMIACH OJIZKEeH:

Obnadams cnenyronumu odmernpodeccnoHanbHbiMu KomneTeHmsaMu (OI1TK):

— CIIOCOOHOCTBIO u TOTOBHOCTBIO UCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX AMCIHUILUIMH B mpodeccronanbHoi aesrensaoctu (OIMK-1);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O CTPOCHHMM BEILIECTBA, MPUPOJIE XUMHUYECKOMN
CBSI3U B PA3JIMYHBIX KJaccaX XUMHUYECKUX COCIMHEHHH Il TOHMMaHUsl CBOMCTB MaTEpHAJIOB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpYykatoriem mupe (OITK-3).

3nams:

— OCHOBHBIE IOHATUS, TEPMHUHBI, METObI U TPUEMBI KAYECTBEHHOTO U KOJIUYECTBEHHOTO
XUMHYECKOTO aHallh3a, TEOPUI0 XHUMHYECKUX M (U3MKO-XMMHUYECKUX METOJOB aHalM3a,
MIPUHIIAITEI pA0OTHI OCHOBHEIX MTPUOOPOB B (PU3HKO-XUMHYECKHX METOJIaX.

Ymems:

— MPUMEHATh TNPUOOPETCHHBIE TMPAKTUYECKHE HABBIKM B MPOPECCHOHATHHOU
JIeSATeTLHOCTH JIJIsl PEIICHHS] KOHKPETHBIX 3aj1a4.

Braoemy:

— TOHHMMaHHEM IIeJiel M aJIrOpUTMOB XHMUUYECKOTO aHaJIM3a, CIoco0aMu pEIICHHS
AQHAJTUTUYECKUX 3a/lay, OIIEHKOM BO3MOXXHOCTEH KaXJOro METOJa aHaliu3a, OCHOBaAMU
METPOJIOTUUECKOW OLEHKH Pe3yIbTaTOB KOJIMYECTBEHHOIO XUMHUECKOT0 aHaJIN3a.

3. Kparkoe comepxxanue Q1MCUMILTHHBI

Beenenue. Ilonstue 00 anamutuyeckod xumun (AX) Kak O cuUCTeMe 3HaHUH,
MO3BOJIAIOIIEH YCTAaHOBUTHh KAUECTBEHHBIH M KOJMYECTBEHHBIM cocTaB BeulecTBa. 3agaun AX.
AHaJIUTHYECKUN CHUTHAJN KaK HOCUTEIbh KAYeCTBEHHOW M KOJIMYECTBEHHOW HHQopMaIuu 00
o0bekTe ananm3a. [lonsitue o mpobGooTOope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
NpEeAbSBISIEMbIE K METOJAaM XHMMHYECKOTO aHajiu3a. YCIOBUS BBIIOJHEHUS OIpPENEIICHUN.
AHanmutrueckas (GopMa, aHATUTUICCKHE MTPU3HAKK. AHATUTHYCCKHE KIACCH(PUKAIMU KaTHOHOB
Y aHUOHOB.

Cucremarndeckuii u apoOHBI  aHanmu3. COBpEMEHHBIE METOABl HJICHTHU(PUKAINH
AJIEMEHTOB M cOeMHEHNN. OpraHnyecKue aHATUTUYECKUE PEAreHThl B aHAIN3€ HEOPraHUYECKUX
BelecTB. PaBHOBECHS B aHATUTHYECKUX TOMOTEHHBIX M T€TEPOTEHHBIX CUCTEMaX.

OcCHOBHBIE THIIBI peaklnii, TpUMeHIeMbIX B AX (KHCIOTHO-OCHOBHOE B3aMMOJCHCTBHE,
OKHCJICHHE-BOCCTAaHOBJICHHE, KOMILIEKCOOOpa3zoBaHue, ocaxiaeHue). OmnucaHue paBHOBECHUS
AHATUTUYECKUX PEAKIUi C TOMOIIbI0 KOHCTAaHT DPABHOBECHS. YUET MOOOYHBIX pEaKIuid ¢
MOMOIIbIO amnmapara YCJIOBHBIX KOHCTAHT paBHOBecHs. VCronb30BaHHME YCIOBHBIX KOHCTAHT
paBHOBECUsI [Jii ONTUMHU3AIMU AHATUTHUYECKUX PEAKIUH U MNPAKTUUYECKUX YCIOBHH UX
BBITIOJIHCHHUSI.

OCHOBBI METO/IOB KOJIMYECTBEHHOI0 XMMHYECKOr0 aHaian3a. MeTobl KOJIMYECTBEHHOTO
aHanm3a. TpeOoBaHMS, TPEIBABISIEMBbIE K XUMHYCCKAM pEAKIUSAM, HCIOJb3YEeMbIM B
XMMHUYECKOM aHallu3e. ODTamnbl KOJIMYECTBEHHOro aHanu3a. lloHsTHE O rpaBUMETPUYECKOM
aHanmse. TeopeTudeckue OCHOBBI TUTPUMETPHUECKOTo aHanu3a. [Ipuemsl TutpoBanus. Pacuerst
B TUTpuMeTpuH. [ paduueckoe orobpaxkenue mpoiecca TUTpoBaHUs. CKauOK TUTPOBAHUS, TOUKA
SKBUBAJICHTHOCTH, KOHEYHAsI TOYKAa TUTpoBaHUs. [lepBudHBIC W BTOPUYHBIC CTaHAAPTHL. MeTon
KHCIIOTHO-OCHOBHOTO TUTPOBaHUA. BBIOOp KHCIOTHO-OCHOBHOTO HWHAWKaTopa. Illpumepsl
onpeneneHuid. MeTonbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMSA. OKHCIUTENBHO-
BOCCTAHOBUTEJIBbHBINA MOTEHIMA. DaKTOPBhI, BIUSAIOLIME HA €r0 BEIUYUHY. Y paBHeHue HepHera.
[lepmanranatomerpus. Mogomerpus. ONTHMH3ampsi  YCIOBHil — ompexeieHns. Merox
KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHHs. (OCOOEHHOCTH peakiuii KOMILIEKCOOOpa3oBaHUs
(xemaTtooOpa3oBanus) wOHOB MeTawioB ¢ OJITA. Bwibop onTUMambHBIX  YCIOBHI
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBaHUsA.  TUTpOBaHME  TO  METOAY  OCAXKJICHHUS.
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Mertponorudeckass OLIEHKA pe3ylbTaToB aHaiuu3a. VIHIUKAaTOpHBIE W WHCTPYMEHTATIbHBIC
CIOCOOBI YCTAaHOBJICHUS TOYEK SKBHUBAJIIEHTHOCTH.

Beenenne B (u3HKO-XMMHUECKHE (MHCTPYMEHTAIBHBIC) METOABl XUMUYECKOTO aHAN3a
(MMXA-OXMA). Knaccudukanus (Gu3MKO-XHUMHUYECKHX METOJOB aHaIM3a. AHaTUTHYCCKUN
curHan kak wuH(popMaTtuBHAasS (QYHKIMS COCTaBa BemiecTBa. MeETONbl  KOJIHMYECTBEHHBIX
mMmepenui B DOXMA, wux XapakTepuCTUKa. AHAJIUTHYECKME M  METPOJOTHYECKUE
XapaKTEPUCTUKU METOIUK OTPEICTICHUSI.

4. O0beM y4eOHOH JUCHUILIMHBI

Bitbt yueGHoi paGoTs! B 3auetHBIX | B akamewm.
SIMHATIAX yacax
OO01mmas Tpy10eMKOCTh TUCIUTUIHHBI TI0 Y4eOHOMY IUIaHy 4 144
AyIUTOpHBIE 3aHATHSL: 0,72 26
Jlexumnm (JI) 0,33 12
JlabGopaTopHsbie padoTsI (JIP) 0,39 14
CamocrostensHas padora (CP): 3,17 114
[ToaroroBka k 1a60paTopHBIM paboTam 1,11 40
CamocrosiTenbHOEC U3YUYCHUE PA3/IeTIOB TUCIIUILIUHBI 2,06 74
Bua uToroBoro KOHTpOJIS: 3a4€T C OLIEHKOU 0,11 4

AHHOTanuA padoyeil NPOrpaMMbl JUCHUINIMHBI
«HNnxenepnas rpaguxka» (b1.5.13)

1. Heap AMCOMIVIMHBI — HAY4YUTh OOYYarOUIMXCS BBINOJIHEHUIO U YTEHUIO YEpTEXKeH U
IIPaBWJIaM ¥ YCIIOBHOCTSM, IpUMEHsAEMBIM ITpu 3ToM (cTa”zaptam ECK/I).

2. B pe3yabTarte u3y4yeHus TUCHMIIMHBI 00Y4AIOMMIiCS 10/KeH:

Obnaoams crnenyromumu obmenpodeccuoHanbubiMu (OIK) koMmnereHmsIMY:

- CIIOCOOHOCTBIO K CaMOOpraHHu3aluK U camoobpazosanuto (OK-7);

- BJIQJIETh OCHOBHBIMM METOJAaMH, CIIOCOOaMH M CpEeACTBAMM  IOJIYYEHHS,
XpaHEHus, nepepadboTKu HMH(OpMAalMM, HaBbIKaMU PabOThl ¢ KOMIIBIOTEPOM KakK CpEACTBOM
ynpasienus uapopmanueii (OI1K-5).

3nams:

- Croco0bl 0TOOpaXKEeHHsI TPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

— IIPaBWJIa ¥ YCIIOBHOCTH NP BBINOJTHEHUH YEPTEXKEH;

- BU/JIbI U3JIEUH U KOHCTPYKTOPCKUX JOKYMEHTOB;

- Ha YPOBHE MPEJICTABICHMSI XapaKTEPUCTUKN (POPMBI U TOBEPXHOCTU U3EIUH.

Ymems:

- BBITNOJIHATh U YUTATh YEPTEKH TEXHUUECKUX HM3ACIUN C Y4ETOM JEHCTBYIOIIMX
CTaH/IapTOB;

- BBITMOJIHATH U YUTATh CXEMbI TEXHOJIOTMUECKHUX MPOIIECCOB;

- UCIIOJIb30BaTh CPEJCTBA KOMIBIOTEPHOMN rpa@UKy A1 U3rOTOBJICHUS YEPTEKEH.

Braoemy:

- croco0amu U pueMaMy U300pakeHHsI TPEIMETOB Ha IUIOCKOCTH;

- rpadudeckoit cuctemoit «Kommacy.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

Mognyib 1. U3nenus 1 KOHCTPYKTOPCKUE JOKYMEHTHI.

1.1. Bunpl u3genuii 1 KOHCTPYKTOPCKUX JOKyMeHTOB. Buabl uznenuii no I'OCT: netans,
cOopouHasi €IUHMIIA, KOMIUIEKC, KOMILICKT. BHIBI KOHCTPYKTOPCKHX JOKYMEHTOB: YEpPTEkK
neTanu, CcOOpPOYHBIM dYepTex, UepTexk oOmero Buaa, crenudukamms, cxema. udps
KOHCTPYKTOPCKHX JOKYMEHTOB. KpaTkue CBE€IeHHS O CTPOUTEIBHBIX YEPTEkKAX.

1.2. Cxembl. Knaccudukanus cxem no Bugam u tunam. O6o3HaueHue cxem. [Ipasmra

34



BBIIIOJIHEHUSI ~ CTPYKTYPHBIX M NPUHIMIUAIBHBIX ~ TEXHOJOTHYECKHX cxeM. Cxembl
PAcCIIONIOKEHHUSL.

1.3. Apmarypa TtpyOompoBoaoB. Kiaccupukanus apmaTypsl TPyOONPOBOJOB TIO
Ha3HAYEHUIO, 110 TUIly MEPEKPhITHs MOTOKa pabodel cpenbl, MO CIOco0y MPUCOCTUHEHUS K
TPyOONIPOBO/LY, 1O CIIOCO0Y TepPMETU3AIUH IITTHHCIS.

1.4. Ocku3pl W TexHUUYECKHE pPHUCYHKH pneraneil. IlocienoBarenbHOCTb BBITOJHEHUS
n300pakeHnid  JeTand: BHIOOp TJIABHOTO HM300paKEHHs, ONpeAeJeHHEe HEoOXOIUMOro
KOJINYEeCTBA M300pa’KeHMI; MOArOTOBKA MOJIS YepTexka K M300pakeHUI0 JeTalu; U300paxkeHue
OCHOBHBIX BHELIHUX M BHYTPEHHUX ouepTaHuil netanu. OOMep JeTaau IpU BBIIOJHEHUU €€
scku3a ¢ Harypel. OdopmiieHne ueprekell M 3Cku30B gAetaneld. IIpaBuia BHINONHEHUS U
oopMIIeHHS TEXHUYECKUX PUCYHKOB. O003HAUEHUS MaTEPUATIOB.

Mopyns 2. CoennHeHus neraneil.

2.1. Pe3pOoBble m3Aenusi U coequHEHHUs. Pe3pObl: oOpa3zoBaHme, KiaccuuKanus,
n3o0pakeHre u o0o3HaueHHe Ha uyeprexe. CrangapTHble pe3bOoBble u3nenusd. OnpexpeneHue
pe3sObl m3mepenueM. CoenuHeHHs neTaneidl OonroM M mMIHIbKOW. Pe3pOoBbie TpyOHBIE
coeauHeHus. llankoBble coenHEHMS.

2.2. W3zobpaxenuss coenuHeHudd netaned. dmannessie coenuHeHus. Llnunersie u
HINMOHOYHbIe coenuHeHus. CoenuHeHus MTUGTOM U IIUIMHTOM. Hepa3beMmHble COETUHEHMS
JeTajneil: cBapka, maika, CKiieuBaHue, 0OBaJIbIIOBKA, Pa3BAIbI[OBKA, COCTMHEHHUE 3aKJICTIKOM.

2.3. T'eomerpuueckue XapakTepUCTUKU (GOPMBI M IOBEPXHOCTH uzfenuil. Pasmepsl,
IpaBWJia UX HAaHECEHUs Ha ueprexe. Pa3mepbl MCIONHUTENbHBIE U CIpPaBOYHbIE, ra0apUTHBIE,
KOOPJMHUPYIOIME M 4acTHble. ba3bl mM3MepuTenbHble, KOHCTPYKTOPCKUE, TEXHOJIOIMYECKHE,
BcriomorarensHble. Hanecenue pasmepoB ot 6a3. [IpenenbHble OTKIOHEHUSI pa3MEPOB IUIATKUX
LWIMHJIPUYECKUX TIOBEPXHOCTEH, AOMYCKH, MOcaaku. JlONMyCKM M MOCAaAKH sl JeTaled C
pe3bOoiil. IllepoxoBarocTh MOBEPXHOCTEW JeTalel, MapaMeTpbl LIEpOXOBAaTOCTH, IpaBuia
HAHECEHMsI MapaMETPOB LIEPOXOBATOCTU MOBEPXHOCTEN Ha uepTeke. IIpenenbHble OTKIOHEHUS
(GhOpMBI U PACTIONOKECHHUS.

Monyns 3. UepTexu cOOPOUYHBIX €AMHUL]. DIEMEHThI KOMIBbIOTEPHOH rpaduKH.

3.1. Yeptexku cOoopounsix enunull. [IpaBuna BbImoiaHeHUs U oopmileHUS cOOPOYHOIO
yepTexka: BbIOOp IJIaBHOI'O M300pakeHUsl, ONpeeseHHe KOJIMYecTBa U300pakeHuil, HaHeceHne
HOMEPOB TO3UIIMNA, HAHECEHHE pPa3MEPOB (TabapuUTHBIC, YCTAHOBOYHBIC, MPUCOCAUHUTEIBHBIC,
sKCIuTyatanonHble). Crneuundukanus. [IpaBuia BeinosHeHUs U opopMIIeHHs YepTeka OOIIero
BUJA.

3.2. JleranupoBanue yepTexxeil cOOpoUHbIX equHuL. [IpaBuia getanupoBaHus depTexeit
cOOpOYHBIX eMHUIL. BhinonHeHne yepTexxeid 1 TEXHHYECKUX PUCYHKOB JeTale.

3.3. DnemeHTsl KoMIblOTepHOH rpaduku. KommbroTepHas rpaduka u pemaemble €10
3anaun. ['papuueckrie 0ObEKThI, IPUMUTHUBBI, aTpUOYTHI, CUHTE3 M300paxenus. Ilpencrasnenue
BUACOMH(POPMALIMU U ee MalnHHasg reHepanus. CoBpeMEHHbIE CTaHIAPThl KOMIIbIOTEPHOMH
rpaduku, rpaguueckue A3bIKU U MeTadailnbl. Peanuzanus anmapaTHbIX MOIyJel rpaduueckoi
cucteMbl. OCHOBHBIE IpauuecKre aITOPUTMBI Ha TUIOCKOCTH U B IpocTpaHcTBe. [Iporpammubie
rpaduyeckre CUCTEMbI U UX IPUMEHEHHUE.

4. O0beM y4eOHON JUCHUNJIMHBI

Buapl yueOHOI AesITENBHOCTH B sasemupix | B akanew.
eIMHUIIAX yacax
OO6m1ast TpyI0€MKOCTh TUCIMUIUIMHBI TI0 Y4€OHOMY TUIaHY 4 144
AyIUTOpHBIE 3aHATHS: 0,33 12
Jlextmu (JI) 0,11 4
[Tpaktuyeckue 3ausatus (I13) 0,11 4
Jlaboparopusie paboTs! (JIP) 0,11 4
CamocrostensHas padora (CP): 3,56 128
Kypcosast pabota 0,33 12
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Jlpyrue BHIbI CAMOCTOSTENBHON PabOTEI 3,22 116

By HTOrOBOro KOHTPOIIS: 3a4€T C OLEHKOM 0,11 4

AHHOTaNuA padoyeil MpPOrpaMmMbl JHCUUIIIMHBI
«IIpukaaanas mexanuka» (b1.b5.14)

1. Meab aucuMmiMHbI —  OOyd€HUE TBOPYECKOMY IOAXOAY K BBINOJIHEHUIO
WH)XCHEPHBIX PacyeTOB Ha IPOYHOCTb, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLUH,
JleTaJe U y3JI0B MalllUH U alnaparos.

2. B pe3yabTaTe M3y4YeHUs JMCHUILINHBI 00y4aI0 M IACH J0JIZKEeH:

Obaaoams crienyromumu obmenpodeccruonanbabiMu (OITK) koMmereHITUAME:

— CHOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCLHUIUIMH B
npodeccronanproi aesteabroctu (OITK-1);

— CHOCOOHOCTBIO HCHOJB30BATh 3HAHUS O COBPEMEHHOHM (DM3MYECKON KapTHHE MUpA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIECTBA JUId TOHHMaHUs
OKpY’Karoliero Mupa u sisnenuii npupoast (OITK-2).

3nams:

— OCHOBHBIE YPAaBHEHMsSI M METOJbl PELICHUS 3aJad CONPOTUBIEHHUS MATEPUANIOB U
JeTane MallluH;

— OCHOBHBIE METOJIbl PACYETOB Ha MPOYHOCTh, KECTKOCTh M YCTOMYMBOCThH 3JIEMEHTOB
KOHCTPYKLMI MalllMH U allapaTos;

— OCHOBBI TEOpHMM pacyera JEeTaled M Yy3JI0B MallMH M alapaToB XUMHUYECKON
TEXHOJIOTHH.

Ymemn:

— MPOBOJUTH PACUYETHI JIEMEHTOB KOHCTPYKIIMM Ha OCHOBE METOJIOB CONPOTHBIICHHUS
MaTepuasos;

— paccuuThIBaTh U KOHCTPYUPOBATh AETAIM MAILIUH 110 UCXOAHBIM JAHHBIM;

— IpPOU3BOAUTH pPACyYeThl IO OCHOBHBIM  KpPUTEpPUAM paboOTOCHOCOOHOCTH U
KOHCTPYMPOBAHUS J€Talei MalluH.

Braoemy:

— HaBBIKaMU pacyeTa CONPOTUBIICHMS MATEPHAJIOB aHAIMTUYECKUMH METO/IaMU;

— HaBBIKAMU BBIOOpa MaTEpUANIOB 1O KPUTEPUSIM POYHOCTH;

— pacyeTaMu THIIOBBIX JE€Tajl€d MAIlUH, II0Jb3YysACh CIPAaBOYHOM JIMTEPATYpOUd U
'OCTamu.

3. Kparkoe comepxanue Q11 CUUIITHHbBI

Bgenenue.

Pone mpenmera «IIpukinanHas MexaHuka» B (OPMHPOBAHMM HHXKEHepa XUMMKa-
texHojora. «[IpuknaaHas MexaHHWKa» Kak OCHOBa JUIsi NMOHMMAaHUs pPalbOThHI, yCTpOMCTBa U
0e30MacHOM 3KCITyaTalluy 000PYA0BaHHS XUMUYECKOTO TIPOU3BOJICTBA.

Monynsb 1. Onpenenenue peakiuii onop. PacTspkeHue-cxarue.

1.1. Omnpenenenue peakuuii omop. AOCOIIOTHO TBEPAOE TeNO. DJIEMEHThl CTAaTHKH.
OcHoBHbIE IOHATHA. AKCHOMBI CTaTUKU. Y paBHEHUS paBHOBecusl. CBSA3M U UX pEaKIIUU.

1.2. Pacrskenue-cxatue. OCHOBHBIE JONYIIEHHWS W IPUHLHUIBI CONPOTUBIICHUSA
MarepuanioB. Meton cedenmii. Hampsbkenus, nedopmamuu u mnepemenieHus. 3akoH ['yka.
[locTpoeHue »HmiOp BHYTPEHHHX YCHIMM, HampshkeHUW U nepemeiieHuit. CTaTH4ecKu
ONpeACIUMbIE M CTaTUYECKM HEONpPEEeNMMbIE 3anadu. JluarpaMMbl pacTSDKCHMS U
IUIACTUYHBIX M XPYNKUX MaTepUaJoB U HX XapaKTePUCTUKHU. JlomyckaeMmble HalpsKEHUS.
VYcnoBrue NpOYHOCTH NP PACTSIKEHUH (CKATHH).

Monyns 2. Kpyuenue. U3ruo.

2.1. Kpyuenue. 3akon ['yka npu cnBure. BuyrpenHue cunoBbie (pakTopbl IpH KPyYEHHH.
Hanpsoxenust B CTEpKHSAX KPYToro cedeHusl. Y CI0BUe IPOYHOCTH MPU KPYUEHHH.
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2.2. M3rub. I'eomeTprdeckne XapakTEpPUCTHKHU IUIOCKUX cedeHui. [lonsaTue yncroro u
nornepeyHoro u3ru6os. IlpaBuia nocTpoeHus SMI0p NOMEPEYHbIX CHIT U U3THOAIOIIMX MOMEHTOB.
OnpeneneHue HOpPMalbHBIX HANpPSOKEHUH. YClIOBUE MNPOYHOCTH mnpu u3rude. OmnpeneneHue
KacaTeJIbHbIX HanpshKeHUH. PannonanbHble GOpPMBI ceUeHUH.

Monyib 3. CiiokHOE HaNpsiKEHHOE COCTOSIHUE.

3.1. CnoxHoe HanpshKeHHOE cocTosiHue. OCHOBBI TEOPUHU HAIPSHKEHHOTO COCTOSIHUS U
rUNoTe3bl NPOYHOCTU. lloHATHE HANpPSKEHHOrO COCTOSHUSA. [JaBHbIE IUIOIIAJKKA M TJIaBHbIE
HanpsbkeHus. OO0oO0wmeHHbli 3akoH ['yka. Hasnauenuwe rumnore3 mnpouHoctu. [lonsTue
HKBUBAJIEHTHBIX HANPSKEHUHN U KPUTEPUEB IPOYHOCTH.

3.2. Tonkoctennble cocynbl. TOHKOCTEHHBIE COCYABl XUMHUYECKMX IPOU3BOJICTB.
Onpenenenue HalpsDKeHUH 10 O0e3MOMEHTHOW Teopuu. OCHOBHbIE JonylieHUs. BriBoj
ypaBHeHust Jlamnaca. PacueT TOHKOCTEHHBIX 000J04eK M0 ypaBHeHMto Jlamaca u 1o
CTaHJAPTU30BAaHHON METOJMKE. Y CIIOBHE ITPOYHOCTH.

3.3. Pacuer cxaTbIX CTEpXKHEH HAa YCTOWYUBOCTb. YCTOWYMBOCTH JJIEMEHTOB
KOHCTpyKuui. IloHsiTHEe KpuTHYeckoM cuibl W Kod(dduuumeHtra 3amaca npoyHOCTH. Pacuer
KpUTHYECKOW cuiibl o Dunepy. Ilpenensr npumeHumocTt dopmyiasl Dinepa. [IpakTuyeckuii
crocob pacuera Ha yCTOWYUBOCTb.

Mopyns 4. Jletanu MamivH.

4.1. Coenunenue pneraneid mamuH. Knaccupukanusi neraneil MaliMH M anmapaToB
XUMHUYECKHX MpPOU3BOJACTB. Pe3bOoBble coenuHeHus. Pacuer OONTOBBIX COEIUHEHUN NpU
MONEPEYHbIX W MPOJAOJbHBIX Harpy3kax. lllmoHounble coenuHeHus. HasHaueHue u BuUIbI
mIMOHOK. Pacuer mmoHOK Ha cpe3 M cMmsaTve. Buabl cBapku. OOnacte npumeHeHus. Buabl
CBapHbIX IIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U HAXJIECTOYHBIX ILIBOB.

4.2. Banbl ¥ ocH, UX ONOpPHI U COeAMHEHUs. Banbl, ux kiaccudukanus U Ha3HAuYEHUE.
Ocu. IlpoekTupoBouHbIE pacueThl BaIOB M oced. [logmmmHuKKA CcKoJbx)eHus. Marepuaibl
Biuanpimeil. IlonmmnHuky  kadeHusa. IlpuHnunumanbHOE  yCTPOMCTBO M OCHOBHBIE
reoMeTpuueckue pazmepsl. JlOCTOMHCTBA, HEJOCTATKH W OOJIACTH NMPUMEHEHHUsS TMOIIIUITHUKOB
KadeHus U ckoibxeHus. [IpuBoansie mydTsl. Haznauenne. Knaccudukanus Myt no npuHIumy
neicTBUs U xapakTepy paboTsl. [Topsaok mogdopa MypT U OCHOBBI MPOYHOCTHOI'O pacyeTa.

4.3. Mexanndeckue nepefaud. 3yOuaresie nepegaun. OKpyXKHOE M pajuaibHOE YCHIIUS.
Penykropsl. Onipenenenne u knaccudukanus. [[pumepsr cxem peayKTopoB.

4. O0beM y4eOHOH JUCIHILJIMHBI

B! yae6HOM paGoTsI B 3ageTHBIX B akanmem.
eIMHHIAX Jacax

OO6m1ast Tpy10€MKOCTh TUCIHUIUIUHBI IO Y4€OHOMY TUIaHY 4 144
AyIUTOPHBIC 3aHSATHUS: 0,34 12

Jlexmmm (JI) 0,17 6

ITpaktuyeckue 3ansatus (I13) 0,17 6
CamocrosrensHas pabota (CP) 3,55 128
Bu uTOroBOro KOHTpOJIS: 3a4€T ¢ OLEHKON 0,11 4

AHHOTanus padoyeil NPporpaMMbl M CHHUIJIMHBI
«JIEKTPOTeXHHKA M NPOMBILILJICHHAs dJIeKTpoHuka» (b1.6.15)

1. Heap aucuMniauHbl — (GopMUpOBaHME Yy OOYyYalOMIMXCS  KOMIETEHLUH,
00ECTIeYNBAOIINX TEOPETUUYECKYI0 M TPAKTHYECKYIO TOJTOTOBKY BBITYCKHHKA, YMEIOIIETO
BBIOMPATh M KCILTYaTHPOBAThH HJIEKTPOTEXHUUECKUE U AJIEKTPOHHBIE YCTPOICTBA, BIIAJICIOIIETO
HaBBIKAMH  HWCIOJB30BAHUS ~ COBPEMEHHBIX  HMH(MOPMAIIMOHHBIX  TEXHOJIOTHH IS
ABTOMATH3UPOBAHHOTO MOJIETIMPOBAHUS M pacy€Ta 3JIEKTPUUECKUX U SJICKTPOHHBIX IIeTIeH.

2. B pe3yjbTare H3y4YeHUs JUCHUILIMHBI 00y4ar0IMIiCs 0JIKEeH:

Obnaoams  crnenyromumu  o0mekynsTypabiMu  (OK) u  obmenpodeccrnoHalbHBIMU
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komnereHnusamu (OI1K):

— CIOCOOHOCTHIO K CAaMOOPraHu3aliuy U camoobpasoBanuio (OK-7).

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (M3MYECKOH KapTWHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHHMM BELIECTBA I IOHUMaHUs
OKpyXxarouiero mupa u siiieanit npupozsl (OI1K-2);

— CIIOCOOHOCTBIO BJIJIETh OCHOBHBIMH METOJaMH, CIIOCO0aMU U CPEICTBAMHU MOTYUYCHHUS,
XpaHeHHs W TepepaboTku WH(pOpPMAIMK, HaBBIKAMU PAa0OTHI ¢ KOMIIBIOTEPOM KakK CPEICTBOM
ynpasienus uapopmanueii (OITK-5).

3uams:

— OCHOBHBIE [TOHATHUSA, ONPEEICHUS U 3aKOHBI AEKTPUYECKUX LIETEH;

— METOJAbl MOJEJIMPOBAHMS, aHaIM3a U pacyéra LEned MOCTOSHHOIO M IEPEMEHHOIO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHMUI;

— YCTPOHCTBO ¥ MPHHLOUIBI Pa0OTBI DIEKTPOTEXHHUYECKOTO M AJIEKTPOHHOTO
o0opynoBaHus, TpaHC(HOPMATOPOB, STEKTPUUECKUX MAIIUH, HCTOYHUKOB MMUTAHUSI.

Ymems:

— TPUMEHATh TEXHOJIOTMM  MOJEIMPOBAHMS, aHalu3a, pacu€ra W HKCILTyaTaluu
AIIEKTPUUYECKUX CETEH, MPOMBIIIICHHOTO 3JIEKTPOOOOPYAOBAHUS U AIIEKTPOHHBIX TPUOOPOB;

— BBIOHUpaTh DNIEKTPOTEXHUYECKOE U AJIEKTPOHHOE 000pYAOBaHUE ISl peLICHHUsS 3a1ad
IPOEKTUPOBAHUS U PEATTU3ALUN XUMUKO-TEXHOJIOIMUECKUX MPOIIECCOB U MPOU3BOJCTB.

Braoemy:

— METOJaMH MOJECITMPOBAHUS U pacyéTa dJIEKTPUUECKUX U AIEKTPOHHBIX LIETIEH;

— HaBBIKAMH MPAKTHYECKON pabOTHI C DIEKTPUYECKON ammapaTypoll M 3JEKTPOHHBIMH
YCTPOMCTBAMMU.

3. KpaTtkoe cogep:xaHue JUCHHUILIAHBI

Beenenune. Ilpeamer, OCHOBHBbIE TIOHSATHUS, METOJOJIOTHUSA  DJIEKTPOTEXHUKU U
MEeKTpoHUKU. KpaTkue wncropuueckue cCBeAeHHA. 3aladyd M MECTO Kypca B IOATOTOBKE
OaxanaBpa TEXHUKU U TEXHOJIOTUU.

Monyinb 1. DnekTpudecKue LEemnu.

1.1. OcHOBHBIE ONpEeNENeHUs, ONMUCAaHUsA TMapaMeTpOB W METOJOB pacuéra
3JIEKTPUYECKUX LEHEN.

OcHOBHbIE TOHATHSI M OOO3HAUYEHHUs DOJEKTPUYECKUX BEJIMYMH U  DJIEMEHTOB
anekTpuyeckux uemnei. OcHOBBI  3nekTpoOe3omacHOocTH. OCHOBHBIE TOHATHS  TEOPUU
aneKTpudeckux ueneil. OCHOBHbIE MPUHLHUIIBI, TEOPEMBI M 3aKOHBI 3JIEKTPOTEXHUKU. MeTobl
MOJIEJIMPOBAHUS, AHATIN3a U pacy€Ta JMHEWHBIX MEKTPUUECKUX LIENEH TTOCTOSIHHOTO TOKaA.

1.2. DnexkTpuyeckue U3MEpeHus u IpudopHI.

Metoapl M3MepeHusl DJIEKTPUYECKMX BEIMYMH: NPSMbIE M KOCBEHHBIE. AHAJIOTOBBIE
AIIEKTPOU3MEPUTEIIbHBIE U LIU(PPOBBIE FTEKTPOHHBIE TPUOOPHI: YCTPOMCTBO, MPUHIIMII JIEHCTBUS,
oOmacti mpuMeHeHHs. VI3MepeHHMe BIEKTPUYECKMX  BEJIMYMH: TOKOB,  HAIpPSDKEHHH,
COIPOTUBIIEHUH, MOIITHOCTH U SHEPTUH.

1.3.  Awnanu3 u pacuét JMHEHHBIX LIeNei MepeMeHHOro TOKa.

CrniocoObl mpencTaBieHHs] (B BHUJE BPEMEHHBIX JUarpamMm, BEKTOPOB, KOMIUIEKCHBIX
qucen) M mapameTpsl (aMIUIMTYyJa, 4acToTa, HadajdbHas (a3a) CHUHYCOMUJANBHBIX (DYHKIMH.
MrHoBeHHOe, cpefHee U JIEHCTBYIOIEE 3HAUYEHUS IEPEMEHHOT0 CHUHYCOMAAIBLHOIO TOKa
(nanpspxenust 1 D/1C). AKTUBHOE, PEaKTUBHOE U IOJHOE COMPOTHUBIICHUS BETBH. MOIIHOCTH B
nensx nepeMeHHoro toka. Koagouiment momuoctu (cos([])) U ero TeXHUKO-DKOHOMUYIECKOE
3HayeHue. [Ipumenenune anreOpsl KOMIUIEKCHBIX YHCEIl B AJIEKTpOoTeXHUKE. KoMIUIeKCHBINH MeToA
pacuéra JMHENHBIX 1eneld NEPEMEHHOr0 ToKa. bajaHc MOIIHOCTH B LENSAX MEPEMEHHOTO TOKa.
Pe3oHaHCHBIE sIBIIEHUS B DJEKTPUYECKHMX LENsAX. Pe3oHaHC HanpsyKEeHWH W TOKOB. AHaIU3 U
pacu€r Tpex(da3HBIX LeTel MePEMEHHOT0 TOKa. ABTOMaTU3UPOBAHHOE MOJCIUPOBAHUE U PACUET
ANIEKTPUYECKHX M AIIEKTPOHHBIX (makeTs! mporpamMm MultiSim, Mathcad, Excel).

Monynb 2. DneKTpoMarHuTHbIE YCTPONUCTBA U 3JIEKTPUUECKUE MAIIMHBI.

2.1. Tpancdopmaropsl.
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Ha3nauenne u oOmacT mnpuUMEHEHUs TpaHcHOpMaTOpoB. YCTPOMCTBO M MPUHIIMIT
neiictBus  ogHo(dazHOro TpaHchopmaropa. AHaIM3  BJIEKTPOMATHUTHBIX  IPOLIECCOB B
TpaHcpopmarope, cxema 3amemieHus. Ilotepum oHeprum B TpaHcpopmarope. Buemnwme
XapaKTEPUCTHUKH.

2.2. ACUHXpOHHBIE MallIHBbI.

VYcrpolicTBO M NpUHLMI  JeMCcTBUSA — TpeX(Pa3HOrO  aCUMHXPOHHOTO  JIBUTATElIs.
Mexanuueckue 1 paboune XapakTepUCTUKU. DHepreTnyeckue aquarpammsl. [1yck acMHXpOHHBIX
JBUTaTeNlell ¢ KOPOTKO3aMKHYTBIM M (a3HbIM poTopoM. PeBepcupoBaHue M peryaupoBaHUe
YacTOThI BPAIICHHUS.

Monaynb 3. OCHOBBI 3JIEKTPOHHUKH.

3.1. DnemenTHas 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOHCTB.

[TonynpoBoHUKU. YClIOBHBIE O0O3HAYCHMs], NMPUHLMIT JEHCTBUSA, XapaKTEPUCTHKH M
Ha3HAY€HHE MOJIYIPOBOAHUKOBBIX JHMOAOB, TPAH3UCTOPOB, TUPHUCTOPOB. MHTerpanbHble
MHUKPOCXEMBI, X Ha3HAYCHHE, KIACCU(PHUKALMS U MAPKUPOBKA.

3.2. IcTOYHUKY BTOPUYHOTO 3JEKTPOIUTAHUS U YCHIINTENIH IEKTPUUECKUX CUTHAJIOB.

ITomynpoBOIHUKOBBIE BBIIPSIMUTENN: KJIACCU(UKALIKs, OCHOBHBIE IMapaMeTpPhbl, CXEMbl U
IOPUHLMII pabOThl BBIIPAMUTENA. Oyekrpudyeckue ¢uiabTpbl. Krnaccuduxanuss m OCHOBHbIE
XapakTepucTUku ycunurened. OOpaTHble CBs3UM B omnepalMoHHbIX ycuimutensx (OV), ux
BJIMSIHUE Ha MapaMeTpbl U XapaKTepUCTUKHU ycunuTessd. OCHOBHBIE THUIbl yCHJIUTENEH Ha 0asze
oVv.

4. O0béM y4eOHOMH JUCHHUIJIMHBI

Brasl yac6HOM paGoTs! B 3aueTnBIX | B akazem.
SIMHATIAX qacax
OOw1ast TpPyA0EMKOCTh AUCHUILIUHBI IO Y4eOHOMY IIJIaHy 5 180
AynutopHas padora: 0,39 14
Jlexmum (J1) 0,11 4
[Ipaktuueckue 3anstus (I1P) 0,11 4
Jlaboparopusie paboTs (JIP) 0,17 6
CamocrostensHas padota (CP): 4,36 157
KonTtposbHbie paboThl 1,11 40
Pedepar 0,56 20
CaMocCTOsATeIbHOE U3YYCHUE PA3/IeIOB TUCITUTUIAHBI 2,69 97
By utoroBoro KOHTpOJIS: 3K3aMEH 0,25 9

AHHOTanuA padoyeil MPOrpaMmbl AUCUUIIMHBI
«be3onacHocTh xu3HeAessTeabHOCcTH (B1. B.16)

1. Heap aucuuniaunbl — GopMUpOBaHHUE MPOPECCHOHATBHON KYIbTYyphl 0€3011acHOCTH,
1oJl KOTOPOW TITOHMMAaeTCcs TOTOBHOCTh W CIIOCOOHOCTh JIMYHOCTH HCIIOJNIB30BaTh B
npodeCCHOHATBHON esTeIbHOCTH MPUOOPETEHHYO COBOKYITHOCTh 3HAHUM, YMEHHUI 1 HaBBIKOB
st obecnieueHus Oe3omacHOCTH B cdepe MpodecCHOHATHHOW JeATEIbHOCTH, XapaKTepa
MBIIUICHUSI M LIEHHOCTHBIX ~ OpHUEHTAalMH, TpPH KOTOPHIX  BOMPOCHl  OE€30MaCHOCTH
paccMaTpUBAIOTCS B KAYECTBE IIPUOPUTETA.

2. B pe3yabTare u3yyeHusi JMCHUIIMHBI 00y4aKOIIMIics JOIKEH:

Obnaoams  crnepyromumu  oOmekynsTypHeiMu  (OK) u  obmenpodeccrnoHalbHBIMU
komrereHnusamu (OITK):

— CIOCOOHOCTHIO K CAMOOPTaHMU3aIK U camoobpazoBanuto (OK-7);

— CHOCOOHOCTBIO UCIIOIB30BATh MPUEMBI OKa3aHHS IEPBOW MOMOIIIH, METOBI 3aIIUTHI B
YCIIOBUSX Ype3BbIuaitHbix cutyanuii (OK-9).
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— BJIQJETh OCHOBHBIMU METOJIaMU 3aILLUThI IPOU3BOJICTBEHHOI'O MIEPCOHAJIA U HACEJICHUS
OT BO3MOXHBIX MTOCJICICTBHUI aBapwii, KatacTpod, ctuxuiiabix 6emcteuii (OITK-6).

3uams:

— OCHOBHBIE TEXHOC(EPHBIE ONTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH;

— XapakTep BO3JEHCTBHs BPEIHBIX M OMNACHBIX (PAKTOPOB HA YEJIOBEKA U MPUPOAHYIO
cpedy, METOJbl 3alllUThl OT HHUX HPHUMEHUTEIbHO K cdepe cBoed mnpodeccCHOHATBLHON
JESTENIbHOCTH.

Ymems:

— UACHTU(HUIHMPOBATH OCHOBHBIE OMIACHOCTHU CPE/Ibl OOMTAHUS YEIIOBEKa,;

— OILIGHMBATh PUCK MX peaju3ally, BBHIOMpPATh METOJAbl 3alIUTHI OT OMACHOCTEH
NPUMEHHUTENBHO K cepe cBoeil mpodeccnoHanbHON AEATENbHOCTH M CHOCOOBI oOecredeHust
KOM(OPTHBIX YCIOBUH KU3HEAEATEIbHOCTH.

Braoemy:

— 3aKOHOJATEJIbHBIMM M IIPAaBOBBIMM aKTaMM B 00JacTH O€30MaCHOCTH M OXpaHbl
OKpy’Karoliel cpenpl, TpeOOBaHUSIMU K O€30MacHOCTH TEXHUYECKHUX DErJIaMeHTOB B cdepe
po(hecCHOHATLHOM e TEIbHOCTH,

— crnoco0amM U TEXHOJIOTMSMH 3aIlUThl B YpE3BbIUAHBIX CUTYaLUAX;

— MOHATUIHO-TEPMUHOJIOTUYECKUM alapaToM B 00JacTH 0€3011aCHOCTH;

— HaBbIKAMU  palMOHAIM3alMM  NPOPECCHOHATBHOW  JESATEIbBHOCTH €  LEJbI0
obecrieueHrst 0€30MACHOCTH U 3aIIUTHI OKPYKAIOIIEH CpeIbl.

3. KpaTkoe cogep:kaHue TUCHUIINHBI

1. BBenenue B Oe3omacHocTh. OCHOBHBIE MOHATUS U ompeneneHus. besomacHocts u
YCTOHYHMBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMITIOHEHTOB.

CoBpeMeHHOE cOCTOsIHME TeXHOC(hepsl U TeXHOC(epHOI 0e30MacHOCTH.

3. Unentudukanus 1 BO3ACHCTBUE HA YEJIOBEKA BPEIHBIX M OMACHBIX (DAKTOPOB CpeIibl
oOuTaHuUS.

Knaccudukanus HeraTUBHBIX (AKTOPOB cpenbl OOUTaHUS YeEIOBEKa. XUMHYECKHE
HeraTuBHblE (DakTOpbl (BpedHble BellecTBa). MeXaHMUECKHME W aKyCTHUECKHE KoyeOaHMs,
BUOpalMsg W IIyM. OJIEKTPOMAarHUTHBIE W3Iy4deHHs u mosid. MoHu3upyromue u3ydyeHue.
Onextpudeckuil Tok. OmacHele MexaHudeckrne GpakTopsl. IIponeccsl ropeHus U MmoxxapoB3pbIBO-
OIIacHbIE CBOMCTBA BEIIECTB U MaTepraioB. CTaTHYECKOE AIEKTPUUYECTBO.

4. 3amuTa 4yejaoBeKa U cpesibl OOMTAaHUS OT BPEJHBIX M OMACHBIX (PAKTOPOB MPUPOHOTO,
AQHTPOIOTEHHOTO U TEXHOT€HHOT'O MPOUCX0KICHUSI.

OCHOBHbBIE MPUHIIMIIBI 3ALIUTHI. 3alUTa OT XUMHUYECKUX U OMOJOTMYECKUX HETaTHBHBIX
¢dakTopoB. 3amuTa OT SHEPreTHYecKUX BO3AeHcTBUM U ¢u3znyeckux mnosneid. ObecrieyeHue
0€30IaCHOCTH  CHCTeM, paboTaloMMX IMOJ JaBJeHHUEM. be3omacHocTh  SKCIUTyaTaluu
TpyOOIIPOBOJIOB B XMMHMUYECKOM MPOMBIIIJIEHHOCTU. be3onacHas skcruryaTaiusi KOMIIPECCOPOB.
AHanu3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U IPUPOAHBIX PUCKOB.

5. OGecneueHre KOMPOPTHBIX YCIOBUM ISl KU3HU U JI€ATEIbHOCTH yesoBeka. [lonsaTue
KOM(OPTHBIX WIM ONTHUMAIbHBIX YCIOBHH. Mukpokmumar nomenieHuid. OcBeleHne 1 CBETOBas
cpelia B IOMEIICHHH.

6. Ilcuxodusuonornyeckre 1 IpProHOMHUYECKUE OCHOBBI O€3011aCHOCTH.

[lcuxuueckue Mporecchl, CBOMCTBA U COCTOSIHMS, BIUSIONINE Ha 0€30MacHOCTh. Buabl u
YCIIOBUS TPYIOBOU JAEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30IaCHOCTH.

7. Upe3BbIUaliHbIE CUTYAIIMU U METO/IbI 3aUTHI B YCIIOBHAX UX PeAIN3alUH.

O6mme ceenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 00BEKTaX.

Pamnanmonnsie  aBapuu. [lpubopsl  pagualMoOHHOM, XMMHUYECKOH pa3BelKH U
JO3UMETPUYECKOTO KOHTpOJIA. Ype3BblUaliHble CHUTyalluM BOEHHOTO BPEMEHM. 3allluTa
HAacelleHWss B YpEe3BBbIYAMHBIX CUTyalUsX. YCTOMYMBOCTh (PYHKIIMOHUPOBAHUS OOBEKTOB
HSKOHOMHUKH B UPE3BbIUANHBIX CUTYaLUX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEIEATETLHOCTH.
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3aKkoHOJATENbHBIE W HOPMATHBHBIC IPABOBBIC OCHOBBI YIPABICHUS OE30MaCHOCTHIO
JKU3HEACITEIIBHOCTA. DKOHOMHYECKHE OCHOBBI YIpaBJICHHUS Oe30macHOCThi0. CTpaxoBaHUE
puckoB. ['ocynapcTBeHHOE yIipaBieHuEe 6€30MaCHOCTHIO.

4. O0beM yueOHO# JUCUMIIJIMHBI

o B 3aueTHBIX B akanem.
Bup yaebHo# paboThl
SIMHATIAX qacax

OO6m1as TpyA0€MKOCTh JUCIUIUIMHBI TI0 Y4COHOMY TUTaHY 4 144
AyIUTOpPHBIC 3aHSITHS: 0,33 12

Jlexmmm (JI) 0,22 8

Jlaboparopusie pabots (JIP) 0,11 4
CamocrositenbHas pabora (CP): 3,42 123

IToaroToBka K KOHTPOJIBHBIM paboTaM 1,11 40

[ToaroToBka K 1a00paTopHbIM paboTam 0,56 20
Jlpyrue BUIbI CaMOCTOSTEILHON pabOThI 1,75 63
But uToroBoro KOHTPOJIS: 9K3aMeH 0,25 9

AHHOTanusA padoyeil NporpaMMspl JUCHHIJIMHBI
«IIpouecchl U annmaparbl Xumuueckoit Texnoaorum» (b1.6.17)

1. Heap AUCHUIUIMHBI — BMECT€ C KypcamMH oOOIIed XHUMHUYECKOH TEeXHOJIOTUH,
XUMHUYECKHX TPOIECCOB M PEAKTOPOB M JIp. CBsI3aTh OOIICHAYYHYIO W OOIICHH)KCHEPHYIO
MOJIFOTOBKY XMMHUKOB-TEXHOJIOTOB, YTO HEOOXOAUMO NP MOJArOTOBKE 0aKkaaaBpOB MO JaHHOMY
HAIPABIICHUIO TSI HAYYHO-HCCIICIOBATEILCKON U IPAKTHYECKON paOOThI HAa TIPEIITPUATHSIX.

2. B pe3yabTare u3yueHus JMCUUIIMHBI 00yYAIOUIUICS TOJIKEH:

Obaaoams ciienyromumu obmnienpodeccruonanbHbiMu Komnerenmusmu (OI1K):

— CIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUTHH B ipodeccuonanbroi aesreaproctu (OTTK-1);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAaHUS O COBPEMEHHOW (U3NYECKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHWM BEIICCTBA JMJIs TIOHUMAHUS —
OKpYy»aroriero Mupa u siienuit mpupos (OI1K-2);

— TOTOBHOCTBIO HCIIOJb30BaTh 3HAHUS O CTPOEHUH BEIECTBA, MPHUPOAEC XMUMHUECKOMN
CBSI3M B Pa3IMYHBIX KJaccax XUMUYECKUX COCTUHEHHH Isl MOHMMAaHHs CBONCTB MAaTEpPHAIIOB U
MEeXaHU3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAIIMNX B oKpyxkaroriem mupe (OITK-3).

3namu:

— OCHOBBI TECOPHH IIEPEHOCA HMITYJIbCA, TEIUIA W MACChl, TPUHIHUIB (PUINIECKOTO
MOJICTTUPOBAHUS TPOIIECCOB; OCHOBHBIC YPAaBHEHUS [IBIKEHUS >KUIKOCTEH; OCHOBBI TEOPUU
TEIUIONIEPeIaur; OCHOBBI TECOPHH MAcCCOIIepPEeIadyd B CHCTEMaxX CO CBOOOTHOW W HETOBHIKHOM
rpaHuiieil pasgena (as3; TUMOBBIE MPOLECCHl XUMUYECKOW TEXHOJOTHUHU, COOTBETCTBYIOIIUE
anmapaTthl ¥ METOJIbI UX PACUeTa;

— METOAbl TOCTPOCHHUS] OMIMPHUYECKHX U TEOPETHYECKUX MOJeNeld  XHUMHKO-
TEXHOJIOTHYECKHX TPOIECCOB.

Ymems:

— OMNpEACHATh XapaKTep ABMKCHUS JKUIKOCTEH W Ta30B; OCHOBHBIE XapaKTEPHCTHUKH
MIPOIIECCOB TEIUIO- M MAacCOMNepeayr; PacCUYNTHIBATh MMapaMeTphl M BLIOUPATh ammapaTrypy Uit
KOHKPETHOT'O TEXHOJIOTHYECKOTO MPOIIecca;

— pacCUMTHIBATh OCHOBHBIC XapPAKTEPUCTUKH XUMHKO- TEXHOJOTHYECKOIro IMpolecca,
BbIOUpATh PALlUOHATIBHYIO CXEMY.

Braoems:

— METOJAaMM TEXHOJOTHYECKHX DPACUETOB OTHEIbHBIX Y3JIOB U JeTaliell XUMUYECKOTro
000pyIOBaHUs;

— HaBBIKaMU IPOEKTUPOBAHUS THUIIOBBIX aIMAPaTOB XMMHYECKOH MPOMBIIUICHHOCTH;

— METOJaMHU OMpeAeNieHUus]  PaIlMOHATBHBIX TEXHOJIOTUYECKUX PEKHUMOB PaOOTHI
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000pyI0BaHUSI.

3. Kpartkoe coaep:kanue IUCHHILIUHBI

Monyne 1. T'maponuHaMuyeckue NpoLEcChl U amnmapaThl XUMUYECKOW TEXHOJOIHH.
OcHoBBI TeopuH siBiIeHUH nepeHoca. O01re 3aKOHOMEPHOCTH TMIPOJMHAMUKY, TEIIonepeaadn
u Macconepenayn. JKunkoctu u Tasel. ['maponumnammka. Teyenne B TpyOax M KaHayax.
[Tono6Hoe mpeobpazoBanue ypaBHeHus HaBbe-Ctokca. be3pazmepHbie nepeMeHHbIe - KPUTEPHU
rupoarHamuyeckoro moaobus (Oinepa, PeitHonpaca, @®pyaa, TOMOXPOHHOCTH), HX
bu3nyeckuil CMbICH; NapameTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHE JBHXKEHUS
BA3KOH xuakoctu. Beibop ckopocrelt notokos. Ilepemernienne »xuIkocTeil U ra30B ¢ NOMOIIbIO
MaIllMH, NOBBIIIAIOIINX JAAaBJICHUE.

Mopynsb 2. TernsoBsie MPOIECCHI U anapaThl XUMUYECKON TEXHOJIOTHUH.

OcCHOBHBIE TEIJIOBBIE MPOLECCHl B XMMUYECKOH TexHojoruu. JuddepeHunanbaoe
ypaBHEHHE TIIepeHoca OHHEpruu B (¢GopMme TermioThl. KOHBEKTHUBHBIA TEPEHOC TEIUIOTHI.
PaagunanTHslil Teronepenoc. Temonepenada B MIOBEPXHOCTHBIX TEINIOOOMEHHHUKAX.

Mopyns 3. Ilpouecchl u ammapaThl pasjieieHuss TOMOTeHHbIX cucteM. (OCHOBHBIE
MaccOOOMEHHBIE TTPOIIECCHI).

OcHoBBI MaccooOMeHHBIX TporeccoB. Juddepennnanbnoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpenax. Macconepeaaya. MarepuaibHblil OalaHC HENPEPHIBHOIO
yCTaHOBMBIIETOCS Tporiecca. Pacyer MacCOOOMEHHBIX MPOILIECCOB M aIMapaToB JJISi CHCTEM C
OJIHHUM DPACIPENEIAEMBIM KOMIIOHEHTOM.

Pacuer mnomepeuHoro cedeHus (IMaMeTpa) KOJIOHHBI; MPEAEIbHO JONyCTUMas H
SKOHOMHYECKU ONTUMAaJbHAsi CKOpPOCTH CIUIOIIHOM (a3bl. OCHOBBI pacyera BbICOTHI
MacCOOOMEHHBIX aNnaparoB C HENPEpPhIBHBIM M CTYNEHYaTbIM KOHTAKTOM ¢a3. OOuue
OPUHIUIBL YCTPOMCTBA M KJAcCH(UKALMs anmapaToB A MacCOOOMEHHBIX IPOLIECCOB B
cucTemax «ra3 (map)-kuakoctb». OcoOeHHOCTH KOHCTpYKUUN abcopOepoB. OCHOBBI pacueTa U
anmnaparsl JUIsl JUCTHILISALIN.

Monyne 4. OcHoOBHbIE TruJpoMexaHuyeckue mnpoueccbl. Ilpoueccsl u  anmaparsl
pa3esieHusl TETEPOreHHBIX CUCTEM.

Pa3znenenue ®UAKMX M ra3oBbIX N€TEPOr€HHBIX CHCTEM B IOJI€ CHUJI TSDKECTH. TedeHue
4yepe3 HEMNOJBUKHBIE 3€PHUCTBIE U IICEBIOOXKIKEHHBbIE CloM. DUIbTpOBaHHE CYCHEH3UH U
OUYHMCTKA ra30B OT MbUIEH HA QUIbTPaxX.

4. O0beM yueOHOH AU CHUILIMHBI

Bcero 6cemectp 7 ceMecTp
Bunst yueOHoM paboTh 3a4y. | akaja. | 3a4y. | akajA. | 3a4. | akami.
el. yac. e. yac. e. yac.
OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI T10 10 360 5 180 5 180
y4yeOHOMY IIaHy
AynuropHast pabora: 1,12 40 0,56 20 0,56 20
Jlexiuu (J1) 0,56 20 0,28 10 0,28 10
IMpaktuaeckue 3ansaTus (I13) 0,56 20 0,28 10 0,89 10
CamocrositenbHas pabora (CP): 8,38 302 4,19 151 419 151
CaMocCTOsATeIbHOE U3YYCHUE PA3JIeIIOB 838 | 302 | 419 | 151 | 4.19 151
JUCIUTITNHBI
Byt nTOroBoro KOHTpOJIS: SK3aMEH/IK3aMeH 0,5 18 0,25 9 0,25 9

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«O6mast xummnveckas Texnosiorus» (b1.5.18)

1. Heap AUMCHMILUIMHBI — TPUOOPETEHUE OOYUYAIOMUMHUCS 3HAHUN OOIIUX XUMHUYECKHX
MIPOU3BOJICTB, MPOOJIEM CHHTE3a U aHAIIN3a XUMHKO-TEXHOJIOTHYECKIX CUCTEM.

2. B pe3yabTaTe 0CBOEHHMS JUCHMILIMHBI 00y4AKOIIHUIACH 10JIKEH:

Obnaoams cnenyrommmu obmenpodeccuonanbubiMu (OIIK) u mpodeccruonanbHbIMU
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(ITK) xoMIeTeHUUSIMHU:

—  CHOCOOHOCTBIO U TOTOBHOCTBIO  HCIIOJb30BAaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIMH B npodeccnonanbHoi nestenbaoct (OI1K-1);

— CIOCOOHOCTHIO MPUHUMATh KOHKPETHbIE TEXHHUUECKUE PELICHUS MPU pa3paboTKe
TEXHOJIOTHYECKHX MPOIIECCOB, BEIOUPATh TEXHUYECKHUE CPEIICTBA M TEXHOJIOTHH C YIETOM
9KOJIOTHYECKUX MocieacTBuil ux npumenenus (I1K-4).

3namo:

— OCHOBHBI€ MPUHLHUIIBI OPraHU3alMU XUMUUYECKOTO MPOU3BOJICTBA, €TI0 UEPAPXUUECKOM
CTPYKTYPHI;

— METObI OLIEHKH 3(PPEeKTUBHOCTU MPOU3BO/ICTBA;

— o0mme 3aKOHOMEPHOCTH XHMHUYECKHUX IMPOIECCOB; OCHOBHBIE XUMHYECKHE
MIPOU3BOICTBA;

Ymems:

— PacCUUTHIBaTh OCHOBHBIE XapaKTEPUCTUKU XMMUYECKOTO MTPOLIECCa;

— BBIOMPATH PAlMOHAIBHYIO CXEMY IIPOU3BOACTBA 33JJaHHOTO MTPOJIYKTA;

— OLIEHUBATh TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH MPOU3BOJICTBA;

Braoemy:

— MeToAaMu aHanu3a dPPEKTUBHOCTH PabOThl XUMHUUECKUX MPOU3BOICTB.

3. Kparkoe comepxxanue q1MCUMILTHHBI

Mopyns 1. BBenenue. XuMnuueckoe npou3BOACTBO.

XuMuueckasi TEXHOJOTHs Kak Hayka. [loHsTHEe 0 XUMUYECKOM Mpou3BoacTBe. OO0mme
byHKMM (MHOTO(YHKIIMOHAIBHOCTh) XUMHUYECKOTO MPOU3BOJACTBA. OOIas TexXHOJIOrn4ecKas
CTPYKTypa XUMHUYECKOTO Mpou3BojacTBa. OCHOBHBIE OINEpallid B XMMHUYECKOM IPOM3BOJICTBE.
OCHOBHBIE TEXHOJOTHYECKHE KOMIIOHEHThl. KauecTBeHHbIE M KOJUYECTBEHHBIE MOKAa3aTeNlu
3¢ (HEeKTHBHOCTH XHMHYECKOTO Tpou3BojcTBa. Kiraccupukamusi cwiphsi. BropudyHOe ChIpbe
(oTXOaBl TPOM3BOACTBA M OTXOABI MOTpeOieHus). Boma kak chlpbe M BCIIOMOTATENbHBIH
KOMIIOHEHT XHWMHYECKOT0 MpPOU3BOACTBA. [IpoMblluieHHass BOAOMOATOTOBKA. OpraHuzarus
BOI0000pOTa HA XUMHUYECKOM NPEANPHUITHH. DHEPrOEMKOCTh XUMHUYECKOTO IPOU3BOJICTBA.
OcHOBHBIE BHJBl DHEPreTUYECKUX pecypcoB. llepBuuHBIE M BTOPHUYHBIE DHEPTETHUYECCKUE
pecypcbl.  HMepapxuueckas oOpraHu3aunus I[pPOLECCOB B XMMHUYECKOM  IPOU3BOJICTBE.
MeTtoaomoruueckiue OCHOBbl XUMUYECKON TEXHOJIOTHH KaK HAyKU: CUCTEMHBIA aHAJIN3 CIIOXKHBIX
CXEM M B3aMMOJICUCTBHUI UX JIEMEHTOB.

Moaynb 2. ®U3UKO-XUMUYECKUE OCHOBBI XUMUYECKUX MPOLIECCOB.

DU3NKO-XUMHUYECKHE 3aKOHOMCPHOCTH XUMHUYCCKHUX HpeBpaH_[eHI/Iﬁ -
CTCXUOMCTPUICCKHC, TCPMOANHAMUNYCCKUC, KHHECTHYCCKHC. bazucuHas CcHuCTEMA
CTCXUOMCTPUICCKHUX ypaBHeHHﬁ. IlokazaTenn XHUMHYECKOTO npeBpamcHusa — CTCICHb

NpEBpallleHHs], BBIXOJ TPOJYKTa, HHTErpasbHas M JuddepeHanbias CeleKTUBHOCTH.
CTGXI/IOMGTPPI?I B TCXHOJIOTMYCCKHUX pPacCUCTax. PaBHOBecHEe B TEXHOJOTHMYECKUX pacucrax.
TennoBoil >3QQexT peakuuu B TEXHOJOTMYECKUX pacyerax. CKOpOCTh peakIu M CKOpPOCTh
IpeBpalleHuss  peareHToB. KuHeTMdeckoe ypaBHeHHE peakuuu. IlyTu  moBbleHUs
3(QPEKTUBHOCTH XUMHUYECKUX TMPEBPAIICHUH Ha OCHOBE 3HAHMA HX (U3UKO-XUMHUECKUX
CBOMCTB.

Monyib 3. XUMHUYECKUE MPOLIECCHI.

CTpyKTypa MpoIeccoB B XUMHUYECKOM peakTope. MoaenrpoBaHne, KaKk HaydHBIH METO/I
UCclieIoBaHus npoleccoB. CxemMa MaTeMaTH4eCKOTr0 MOJETUPOBAHUS XUMHUECKUX MTPOLIECCOB U
peaktopoB. Mepapxudeckasi cTpyKTypa IpOIECCOB B XUMHUECKOM PEaKTOpe U HepapXuveckKas
cucremMa Mojenei. OmpezneneHne XUMHUYECKOro Imponecca. Kiaccupukanus XUMHYECKHX
mponeccoB IO pas3IMdYHbBIM IIPU3HAKaM. Bmusaane XuMmpueckux IIPpU3HAKOB U YCJIOBI/Iﬁ
IPOTEKaHUs TOMOT€HHOT0 Ipoliecca Ha ero nokasatenu. Crocobsl nHTeHcupukanuu. [TonsTue
ONTUMAJIBHBIX TemrepaTyp. OnTuMaabHble TEMIEPATyphl ISl 0OpaTUMBIX U HEOOPATUMBIX IK30-
U SHJIOTEPMUYECKUX MTPOIECCOB.

CtpyKTypa reTeporeHHOro Impoiiecca M ero cocrapismoomue (craguu). Habmonaemas
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CKOpOCTh ~ XMMHYECKOro mnpeBpamieHus. Oo6mactu  (peXHMbl) MPOTEKaHHWs —Ipolecca,
JTUMUTHPYIOIIas craaus. [ eTeporeHHbld XUMUYECKHUU Tpolecc '"Ta3(>KHIKoCTh)—TBepaoe'.
O06ocHOBaHME, TOCTPOCHUE U aHAJIU3 MATEMAaTUYECKOW MOJEIH JUIsl peaklMi ropeHust (MOJAEIb
"coxuMmaromascs cdepa') ¥ TOMOXMMHUYECKOW (MOENb ''C HEB3aMMOJCHUCTBYIOIIMM sapoM™).
Habmrogaemasi cKOpOCTh TNpeBpaIIeHusi, BpeMs MPEBpaIleHUs] U MYTH WHTCHCU(DUKALUHM IS
pa3iIMuYHbIX O00JacTeil mpoTekaHwsl mporecca. ['eTeporeHHBld XUMHYECKHH  Ipoiiecc
"ra3(KUAKOCTH)—KHUAKOCTh". OOOCHOBaHME, MOCTPOCHUE M aHAIU3 MATEeMAaTHYE€CKOW MOJEH.
Habmomaemast ckOopocTh TpeBpamieHHss W o0jacTh  mpoTekaHwst mporecca. Ilyrm
MHTECHCU(PUKAIUY JIJIS1 pa3IMYHBIX PEKUMOB IIpoLiecca.

I'eTeporenHslii Katanu3 Ha TBEPIOM KatanuzaTope. OO0CHOBaHUE, IOCTPOCHUE U aHATIN3
MaTEeMaTUYeCKOW MOJIEIN Ha KaTAIUTHYECKOM MOBEPXHOCTU U B MOPUCTOM 3€pPHE KaTajln3aTopa.
Habmomaemast ckopocTh TpeBpamieHHss W o0nacTé  mpoTekaHus mnpomecca. CremneHb
UCIIONIb30BAaHUsl  BHYTpeHHeW moBepxHOocTH. [lyTm UWHTeHcHUUKAIUKM  KaTaTUTHYECKHX
npoueccoB. BiusHue TemonepeHoca Ha TE€TEPOreHHBIM U TE€TEPOr€HHO-KATaTUTHUYECKUMN
MIPOLIECCHI.

Mopyns 4. XuMHYECKUE PEAKTOPHI.

[IpencraBinenne o xumuueckoM peakTope. OO030p KOHCTPYKIUMH U CTPYKTYpPHBIX
AJIEMEHTOB XMMHUYECKUX peakTopoB. OOOCHOBaHWE M IMOCTPOCHHE MATEMATHUYECKUX MOJeNen
mpolecca B peakTopax pasnuyHoro tuna. Kinaccudukaius nporeccoB B XUMUYECKOM PEaKTope
U UX MareMmathyeckux wmojenei. Cucremaruszanus M KilaccU(PUKaAUs MaTeMaTHYeCKHUX
ONMCaHUM MPOLECCOB B peakTopax. M3orepMuyeckuil mpouecc B XHUMHUYECKOM pPEAKTOpE:
pPeXHMBl HJEATBHOIO CMEUICHHMS] NEepPUOAMYECKUA M UAEaIbHOTO BBITECHEHUS, PEXUM
U/1eaIbHOTO CMEIICHUs B MPOTOYHOM peakTope. CpaBHeHHE 3((HEeKTUBHOCTH pabOThl peakTOpOB,
ONMCHIBAEMBIX  PA3JIMUYHBIMU ~ MOJENSIMU — HJAEAJbHOTO CMELIEHUS U  BBITECHEHUS.
HewnsorepMuueckuii mpouecc B XMMHUYECKOM PEAKTOpE: OpPraHu3alusl TEIUIOBBIX MOTOKOB U
pPeXMMOB B XUMHUUYECKUX peakTopax. Pacnpenenenue temmneparypbl U KOHUEHTpalUui (CTEeHn
IIPEBpaAllCHKs]) B pPEAaKTOPE B PEKMMax HIACAIBHOTO CMELIEHUS M paclpeieiieHus,
annabatnyeckoM M C TemiooOMeHoM. CBs3b TeMIepaTypbl W CTENEHHM IPEBpAIECHUS B
aguabatuueckoM mporecce. ComocTaBleHHE C H30TEPMUYECKUM pPEKUMOM. Yucio u
YCTOMYMBOCTh CTAllMOHAPHBIX PEKUMOB B a/lnadaTUYECKOM pEaKkTOpe MA€aIbHOrO0 CMEIICHUS U
AaBTOTEPMUYECKOM PEAKTOPE UAEAIBHOIO BBITECHEHN. ONTUMHU3ALMS XUMMHUECKOT0 IIpOLEcCca B
peakrope. [IpoMBILITIEHHBIE XUMUYECKUE PEAKTOPHI.

Moayns 5. XumMuueckoe Mpou3BOACTBO: XMMHUKO-TexHoJornyeckas cuctema (XTC).

Crpykrypa XTC. CocraB XTC: anemeHTHI, CBsI3H, MojacucTeMbl. DneMeHThl XTC, ux
kiaccupukanus. MHOroyHKIIMOHAIbHBIE JIeMEHTHI. TexHoornyeckue cBs3u aneMeHToB X TC
(morokm). Omucanne XTC. Onucarensurpie u rpapudeckue Mmoaenu X TC. CucTeMHbIi TOAX0I K
ux BbIOOpY npu cuHTe3e U ananuze X TC.

Mopyns 6. Ananuz XTC.

CpoiictBa XTC xak cucrembl. Ilosenenne B XTC HOBBIX KaueCTBEHHBIX CBOMCTB, HE
XapaKTEepPHBIX I OTACIBHBIX 3JIEMEHTOB. MarepuanbHbI U TEIUIOBOW OaylaHchl. Metoauka
COCTaBIIEHUS W pacueTa MaTepualbHBIX U TEIUIOBbIX OamancoB XTC u ee moacucreM.
banancoBble ypaBHEHMs B cxemax ¢ peuukyiioM. QopMbl mpeacraBieHus] OanaHcoB (TaOnMIIbI,
auarpamMmbl B Ap.). MartepuanbHblii  OamaHc AN MEXaHUYECKHX, MacCOOOMEHHBIX U
PEaKIMOHHBIX AJIEMEHTOB U nojcucteM. O000IIEHHBIE CTEXUOMETPUUECKHE COOTHOLICHUS U MX
Pa3HOBUAHOCTH JIS IOACHUCTEM. ODHTAIbIIMUHBIN, 3HEPreTudeckuil (MO IOJIHOM 3HEPruu) u
skcepretudyeckuid  Oamancel u  KIIJ. Dxceprermueckuii aHamm3 Kak METOA  OIEHKH
3¢ (HEeKTUBHOCTH UCTOIH30BAaHUS TOTEHIMANA ChIPbS U SHEPTUU. TeXHOIKOHOMHYECKUN aHaIH3
XTC. Omnpenenenue ocHOBHbIX mokazareneil d3¢dexktuBHocTH XTC. YyBCTBUTETBHOCTH K
OTKJIOHEHMSIM ~ YCJIOBUM JKCIIyaTallud M HapylleHUusM pexuma, HajaexHocts XTC,
0e30MmacHOCTh MPou3BoACTBA. [IpobieMbl mycka 1 OCTAHOBKH arperaTos.

Mognyins 7. Cunre3 XTC.

[Tonsite u 3agaun cunte3a (mocrpoenus) XTC. OcHoBHble 3Tanbl pazpadotku XTC.
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Ponp maremarmyeckux M 3BpUCTHUECKMX MeToN0B. OcHOBHblE KoHuenuuu cuHTeza XTC.
Cunrte3 ogHOpoAHBIX NoacucTeM. OCHOBBI MOCTPOEHUS ONTHUMAIbHOM CTPYKTYpPBI IMOJACUCTEM
TEII000MEHHUKOB, Pa3/IeJIeHMsI CI0KHOM CMeCH, peaKTOpPOB.

Mopynsb 8. [IpombllITIEeHHBIE XUMUUYECKUE IPOU3BOJICTBA.

[Toctpoenne XTC KOHKpPETHBIX MPOU3BOJICTB U OPTaHU3AIUs MPOIIECCOB B XMMHUYECKUX
peakTopax. [lepcriekTrBHBIC HaMpaBICHUS B CO3/IaHUU OE30TXOJHOTO ITPOU3BOJICTBA.

4. O0beM y4eOHON JUCHHIJIMHBI

o B 3auerHbIx B akanem.
Bupl yue6HO# paboThI
eIMHUIIAX qacax

OO01mas TpyA0EMKOCTh JUCIUTIINHBI TI0 YIeOHOMY TIaHy 6,0 216
AyauTOpHBIC 3aHATHS: 0,55 20

Jlexmmwm (J1) 0,22 8

[Tpaxtuueckue 3ausatus (I13) 0,22 8

Jlaboparopusie paboTs (JIP) 0,11 4
CamocrosrenpHas padora (CP) 5,20 187
By ©TOroBoro KOHTpOJIS: 9K3aMeH 0,25 9

AHHOTaNuA padoyeil NPOrpaMMbl TUCUUIIMHBI
«Cucrembl ynpasJjieHUs] XMMHKO-TeXHOJIorH4eckumu npoueccammn» (b1.5.19)

1. Heas QUCHMIJIMHBI — JaTh 0a30BBIE 3HAHUS 0 TEOPHH CHCTEM YIIPABICHUS
xuMHUKo-TexHonoruueckumu mporeccamu (CY XTII), nmpuBUTh HAaBBIKM U yMEHHUE aHaIHM3a
CBOMCTB XMMHKO-TexHOsnoruueckux mnpoueccoB (XTII) kak o0OBeKTOB ympaBiaeHUS U
MPAKTUYECKOT0 MPUMEHEHHUS TEXHUYECKUX CPEJICTB yIPABICHHUS.

2. B pe3yabTare 0cBOeHHUS AMCHUILIHHBI 00YYAIOLIUICS T0JI/KEH:

Obnaoamye cnepyromuMu odmenpodeccuonanbHbiMu kKomnereHusmu (OIIK):

— CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO ~ WCIOJB30BAaTh 3aKOHBI ~ €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B ipodeccuonanbroi aesreapaoctu (OIIK-1);

— FOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHA O COBPEMEHHOW (M3MYECKON KapTHHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM BeIIeCTBA JUIsl TMOHUMAaHUsA
OKpYy’Karomiero Mupa u spieauii mpupozst (OITK-2);

— FOTOBHOCTBIO HCIOJb30BaTh 3HAHUS O CTPOECHUU BEIIECTBA, NMPHUPOJAE XUMHUYECKOU
CBSI3U B Pa3IMYHBIX KIIACCaX XMMHUYECKHX COCIWHEHHM /ISl MOHUMaHUS CBOMCTB MaTepHajoB U
MeXaHW3Ma XUMHYECKUX MPOLIECCOB, MPOTEKAIOIINX B OKpyxatorieM mupe (OI1K-3).

3nams:

— OCHOBHBIC TMOHSATHA TEOPUM YOPABICHMUSA; CTATUYECKHE M  JUHAMUYECKHE
XapaKTEPUCTHKH OOBEKTOB yIPaBIICHUS;

— ocHoBHble BuAbl CAY u 3akoHBl perynupoBaHus; TunoBsle CAY B XumMHUYecKoH
IIPOMBIIIIEHHOCTH;

— METOIbl U CpPEICTBA H3MEPEHHS OCHOBHBIX TEXHOJIOTHYECKHUX IapaMeTpoB;
ycroiunBocTh CAY;

— OCHOBHbIE TOHATUS O HenuHeHHbIx CAY, penelHbIX cHcTeMaX, JOIMYECKHX
QITOPUTMAX YIPABIICHUS, aJAIITUBHBIX M ONITUMAIBHBIX CUCTEMAaX YIPaBJICHUS.

Ymems:

— ONpeNeNsATh OCHOBHBIC CTAaTHYECKHE M TUHAMHUYECKHE XapaKTEPUCTUKH OOBEKTOB
yIpaBICHUS;

— BBIOMpATh PANMOHATBHYIO CHCTEMY pETYJIMPOBAHUS TEXHOJOTHUECKOTO MpOIlecca;
OIICHUBATH YCTOMUNUBOCTh CAY;

— BBIOMPATh KOHKPETHBIC TUIIBI MPpUOOPOB Jy1st AruarHocTuku X TTI.

Braoemw:

— METOJJaMH TEOPHH aBTOMATHYECKOTO PEryJIMPOBaHUS, OPraHU3aIllii U pacuéra CUCTEM
ONITUMAJIHOTO YIIPABIIEHHS MPOLIECCAMU XUMUYECKOM TEXHOJIOTUH 3alIUTHl OT KOPPO3UH.
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3. Kparkoe cogep:kanue JTUCHUIIHHBI

Mopynb 1. OCHOBHBIE TOHATHUS YIPABICHUSI XUMHKO-TEXHOJIOTHYECKUMH MPOLIECCAMM.

3HaueHue aBTOMAaTHUUYECKOI0 YIPABJICHUS JUIsl Pa3BUTUS XUMUYECKOW MPOMBIIUIEHHOCTH.
OcoOeHHOCTH  YIpaBiCHHUS XUMHUYECKUM MPEANPUITHEM UM  XUMHUKO-TEXHOJIOTUYECKUM
nporeccoM. TeXHUKO-3KOHOMUYECKHHA 3((EeKT BHEAPEeHHS aBTOMATH3UPOBAHHBIX CHUCTEM
ynpasineHus. Ponb cucrem ympaBieHuss B oOecrieueHUM 0O€30MaCHOCTH XMMHYECKOTO
IIPOM3BOJICTBA U OXPaHbl OKpy:karolel cpeabl. OCHOBHBIE TEPMUHBI U onpeaeneHus. Mepapxus
ynpaeneHusi. OCHOBHbIE TNPUHIUIBI yrOpaBieHus. Kiaccudukamus cucteM yHpaBlieHUs
®ynkuuroHanbHas crpykrypa CAY. [lokazarenu kauecTBa yrnpaBieHHUsL.

Mopynb 2. OCHOBBI TEOPUH aBTOMATUYECKOIO YIIPABJICHHUS.

Maremaruueckue monaenu CAY. Iunamuyeckue xapakrepuctuku CAY. Mcnonb3oBanue
ONEPALMOHHOIO ncuucienus ag ananuza CAY. TunoBele TuHaMHYECKUE 3BeHbs. BpeMeHHbIe
M YACTOTHBIE XapaKTEPUCTHKH. OKBHBAJICHTHbIE NPe0oOpa3oBaHUS CTPYKTYPHBIX CXEM.
YeroiunBocTh nmuHEHHBIX CAY ¢ oOpaTHOi cBsi3bro. Kiaccudukanus u OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBiieHHs. MeTOoAbl OIpeaeNeHus] CBOHCTB 00BEKTOB ympanieHus. OCHOBHbBIE
3aKOHBI PeryaupoBaHus. PeryiasTopsl Ha OCHOBE UCKYCCTBEHHBIX HEMpPOHHBIX ceTeil. [ludpoBrbie
U poOacTHBIE CHUCTEMBl YIpaBieHHA. BbpiOOp 3akoHa pEeryaupoBaHHs W OINpE/ICICHUE
ONTUMAaJIbHBIX TAPAMETPOB HACTPOMKH TPOMBILUIEHHBIX PETYJIATOPOB.

Monyne 3. H3MmepeHue TEXHOJOTMYECKHX MapaMeTPOB XUMHKO-TEXHOJOTHYECKOTO
npoiiecca.

l'ocynapcTBeHHast cuctemMa NPOMBIIUIEHHBIX HpUOOPOB M CPEACTB aBTOMATHU3AlMH.
OcCHOBHBIE TEpMHUHBI U omnpeneineHus Merposnoruud. Meroasl usmepenuil. Cpencrtsa
U3MEPUTEIIBHOM TEXHWKH, MX CTaTHYeCKHMe M JIWHaMH4YecKue cBoicTBa. [lorpemnoctu
u3Mepenuii. CriocoObl nepenaun MHGopManuu Ha paccrossHue. OpraHu3zaius JUCTAaHIIMOHHON
nuarHoctTukn  XTII. M3MepeHune OCHOBHBIX TEXHOJIOTMYECKUX IapaMeTpOB: JABJIICHUS,
TEMIIEpaTyphl, pacxola U KOJMYECTBA, YPOBHA XUIAKOCTU U CHIIYYUX MATEPUAIIOB, COCTaBa U
(U3UKO-XMMHUYECKHUX CBOMCTB BEIIECTB.

Monyns 4. OCHOBBI NPOEKTUPOBAHUS ABTOMAaTUYECKMX CHUCTEM YIPABICHHSI XMMHKO-
TEXHOJIOTMYECKUMU ITPOLIECCAMH.

OcoGennoctu ympaienuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOTHMUECKUX
apaMeTpoB: pacxoja, JaBleHus, TeMmieparypbl, ypoBHs, PH. Texunuueckue cpencrtsa CAY.
OcHOBHBIE Pa3HOBUAHOCTH YIPABJLSIIOIIMX YCTPOMCTB. THIbBI, XapakTEpUCTHKHM U PACUET
VCIIOJTHUTENIbHBIX MEXaHU3MOB M PEryIHpYyIOIKX opraHoB. OQopmiieHne MPOEKTHOTO 3aJaHus
Ha aBTOMATH3allMI0 TEXHOJOTWYECKOro mpolecca. BbpiOOp Touek H3MepeHus, KOHTPOJ,
yOpaBIsieMBbIX [apaMeTpOB U  YIpPaBIAIOMIMUX Bo3jaedcTBUH. CraHgapTl W yCIOBHbBIE
o0o3HaueHust uid TexHojoruueckux cxeM. OcHoBHble cBefeHus 00 ACY TII B xumudeckoi
npombiniuieHHOCTH. [Tpumepst ACY TII B xumudeckoit mpoMBITIUIEHHOCTA. OCHOBHBIE BBIBOJIBI
o kypcy. CoBpemennsble TeHaeHuu B pazsutuu CY XTIL.

4, O0bEM yueOHOI TN CIUNITHHBI
Bun yue6HOM paboThI Be;;{{f;{;x B zﬁgiM'

OO0w1ast TPyA0EMKOCTh AUCHUILIUHBI IO Y4eOHOMY IJIaHy 5 180
AynutopHas pabora: 0,78 28

Jlexmn (JT) 0,28 10

I[TpakTuueckue 3anstus (I13) 0,22 8

Jla6oparopusie pa6oTsl (JIP) 0,28 10
CamocrostensHas pabora (CP): 3,97 143

CaMocTOATENFHOE U3yYeHUE PA3/IeNOB JUCIUILIHHBI 3,97 143
Byt uTOroBOro KOHTPOJIS: SK3aMeH 0,25 9
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4.4.2. IlucuMIuIinHbI BApMATHBHOM YacTH (00513aTeJIbHbIE TN CHUIIIUHBI)

AHHOTanuA padoyeil NPOorpaMMbl JUCHUIJIMHBI
«OCHOBBI I)KOHOMMKH U ynpasJjenusi npoussoacrsom» (b1.B.O/1.1)

1. Heap aMCUMIVIMHBI — TIOJYyYEHHUE CHUCTEMbl 3HAHMM 00 HSKOHOMHUYECKUX
3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAHUS  IMPOMBINIICHHOTO  MPOW3BOJICTBA B CHCTEME
HAI[MOHAJILHOW SKOHOMHKH; OOy4YeHHE SKOHOMHYECKOMY MBIIUICHUI0O M HCIOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUM B MPAKTUYECKOH JCSITEIIBHOCTH.

2. B pe3yabTrare nu3ydyeHus JUCHUILIMHBI 00y4aI0IIUIiCSH J0JKEH

Obnaoams cnenyromumu  obmekynbTypabiMu  (OK) u mpodeccuonansubivu  (11K)
KOMIIETEHIIHSIMHU:

— CIIOCOOHOCTBIO HCIIONB30BaTh 3HAHUS OCHOB HSKOHOMHKM B Pa3iIMuYHBIX cdepax
xusnenestensaoctu (OK-3);

—  CHOCOOHOCTBIO  AHAIM3UPOBATH  TEXHUYECKYIO  JIOKYMEHTAIUIO, IOAOUPAThH
00opya0BaHKe, TOTOBHTH 3asABKH Ha MPHOOpeTeHHE u peMOHT obopymoanus (I1K-9).

3nams:

— OCHOBBI 2KOHOMUKH B PA3IHUHBIX cepax KU3HEACATETbHOCTH;

— HOPMATHBHEBIE MPABOBBIC aKTHI, PErIIAMEHTHUPYIOIINE JIEATSIBHOCTD MPEATPUSATHUS;

— METO/IbI pa3pabOTKU ONEPATUBHBIX U MTPOU3BOACTBEHHBIX IJIAHOB,;

— METOJIbI M CIIOCOOBI OTUTATHI TPY/A.

Ymems:

— COCTaBIIATh 3aIBKM Ha 00OPYOBAHHE;

— COCTaBJIATH OTUETHI MO BBHITOJIHEHUIO TEXHUYECKUX 3aJaHUN;

— COCTaBIIATh TEXHUYECKYIO TOKYMEHTAIIHIO;

— OpraHu30BaTh pabOTy KOJUIEKTHBA B YCJIOBUAX JCHCTBYIOIIETO MPOU3BOJICTBA;

— TOTOBUTH HMCXOJHBIC JaHHBIC 1 BbIOOpa MU OOOCHOBAHMSI HAYYHO-TEXHUUYECKHX U
OpTaHU3AIMOHHBIX PEIIEHU Ha OCHOBE SKOHOMUYECKOT'O aHAJN3a,

— paspabarThiBaTh OINEpPaTHBHBbIE IUTAHBI Pa0OT MEPBUYHBIX IPOU3BOACTBEHHBIX
MOApa3IeJICHUM.

Braoemy:

— METOJaMH M HWHCTPYMEHTaMH TPOBEACHUS DJKOHOMHYECKOTO aHalu3a 3aTpaT u
PE3yNbTaTOB EATEILHOCTU MTPOU3BOACTBEHHBIX MOAPA3/ICIICHUNL;

— HMHCTPYMEHTaMH IUIAHWUPOBAHUS W BBHIMOJIHCHUS MEPONPHUITHHA TIO TPOM3BOACTBY
IPOJLYKLINH;

— OCHOBaMH SKOHOMHYECKUX 3HAHUI B pa3NUYHbBIX c(hepax KU3HEACSITeIbHOCTH.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

Monyns 1. Beenenue. OCHOBBI ppIHOYHOM YKOHOMUKH.

1.1 DxoHomuueckue MOTpEeOHOCTH, Ojara U pecypcbl. DKOHOMUYECKUE CHCTEMBI M HX
cymHOCTh. OOIIEeCTBEHHOE MPOU3BOJCTBO M SKOHOMUYECKHE OTHOIIECHHs. [Ipon3Bo/ICTBEHHBIE
BO3MO>KHOCTH OOIIIECTBA U SKOHOMHUYECKUN BhIOOP. KprBas mpou3BOJCTBEHHBIX BO3MOKHOCTEH.
3aKkoH yOBIBAIOIICH MPENETbHON TMOJIE3HOCTHM. THIBI M MOJAETH SKOHOMHYECKUX CHCTEM.
DNeMEeHT SKOHOMHYECKON cUCTeMbl. TpaaunnonHas skoHOMuYeckas cuctema. CoOCTBEHHOCTS:
dbopMBI U TTyTH UX TTpeoOpa3OBaHMsI.

1.2 PriHOYHBINA MeXaHU3M crhpoca U mpemioxeHus. COBEpIIeHHAas U HECOBEpIICHHAsS
KOHKYpeHIIMU. TOBapHBIM (PHIHOYHBIM) THIT OOIIECTBEHHOTO Mpou3BojcTBa. CyIIHOCTh U
YCIIOBUSI BOSHUKHOBEHHUS PhIHKA. BUIBI PHIHKOB U UX CTPyKTypa. OyHKIMH phiHKA. ToBap u ero
cBoiicTBa. Crpoc U npeiokeHrue Ha peiHKe. [IoHsATHE «3MacTUYHOCTE». DIaCTUYHOCTh CIIpoca
U TpEeANioKeHUusi, ToueuyHas M pgyroBas. CoBepllieHHass W HECOBEpIIECHHAS KOHKYpPCHIIUU.
Monononus. Makcumu3zanusi IpuObLTH MOHONOIUCTOM. OJIUTONONHS.

1.3 [loHsiTHE HALIMOHAJIBLHOW KOHOMHKH, OCHOBHBIE MAaKpPOAIKOHOMUYECKUE MOKA3ATENH.
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[ToHATHS COBOKYITHOTO CHpPOCa W COBOKYIHOTO MNPEAJIOXKEHHUS, (AKTOPHI, BIUSIONIME HA HX
u3MeHeHus. IlotpeGnenuss m cOepexeHus. DKOHOMHUYECKUH Kpyroobopot. IIpomsBoxctso,
oOmeH u pacnpeznenenue. [lotpediienue, coeperxeHre, THBECTUIIUH TOBAPOB U YCIIYT.

1.4 dunancoBasg cucremMa M (UHAHCOBas MNOJUTHKA oOmecTBa. ['ocynapcTBEHHBIH
OrOKET M rocyAapcTBEHHBIN noar. Hanoru u Hanorosas cuctema.

Monysb 2. DKOHOMHYECKHE OCHOBBI YIIPABICHUS IPOU3BOICTBOM.

2.1 Ilpenmpusitue Kak CyOBEKT PBIHOYHOI'O XO3siiicTBa. DKOHOMUYECKUE 3aKOHBI U
0COOEHHOCTM MX TMpOsBICHUA Ha npeanpustud. Ponp  cnenuanucra XMMHUYECKOH
npoMbllieHHOCTH. [lpeanpustue B cucteme pbhIHOYHOM SKOHOMUKH. [lpenmpusitue — kak
CyObeKT M  O0BEKT MpPEJIPUHUMATENBCKON  AEATeNbHOCTH. 3aKoHOoJaTelnbHas  0a3a
IPEIIPUHUMATEILCKON JieATenbHOCTH. HopMmaTuBHO-IIpaBOBbIE aKThl, PErJIaMEHTHPYIOIINE
NeSITeNbHOCTh npeanpuatus. OpraHu3aluOHHO-TIPABOBbIE  (POPMBI  MpeANPUHUMATENBCKOM
JESTEIIbBHOCTH U KPUTEPUH UX BbIOOpa. DOopMbl COOCTBEHHOCTU. BHEWIHSAS U BHYTPEHHSS cpela
HOPENPUATHSL.

2.2 MarepuanbHO-TexHHUYEeCKass ©0a3a mpousBoicTBa. CreIpbeBasi U TOIUIMBHO-
JHepreruyeckas ©0a3a XMMHYECKMX MpOU3BOACTB. IIpou3BOACTBEHHass mporpamma u
IIPOM3BOJICTBEHHAs] MOIIHOCTb Npeanpuatus. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKLIUU.
OkoHOMHYeckoe  0OOCHOBaHME BBIOOpPa  Chipbs M TOomMBa.  PecypcocOepexeHue.
AJbTEepHAaTUBHBIE HCTOYHUK ChIpbs U 3Hepruu. OpraHu3anus cKiIaJCcKoro Xo3sicraa.

2.3 MarepuanbHO-TEXHHUUYECKUE pecypchl npennpuarus. OCHOBHbIE MPOU3BOACTBEHHbBIE
(GOHIIBI XMMHUYECKUX MpEANpUATUN: MOHATHE, Kiaccupukauus U crpykrypa. llonarue u
CTPYKTYpa OCHOBHBIX cpeacTB. OlleHKa OCHOBHBIX CpPEACTB. MeTOoJbl OLEHKH OCHOBHBIX
¢onnoB. IlokazaTenn WCMONB30BaHUS OCHOBHBIX IPOM3BOACTBEHHBIX (oHAO0B. W3HOC 1
amopTH3alus OCHOBHBIX (oHA0B. OueHka 3(Q(GEKTUBHOCTH HCHOIb30BAHUS OCHOBHBIX
IPOM3BOJICTBEHHBIX (POHIOB. BocmponsBoAcTBO OCHOBHBIX cpeacTB. OOOpOTHBIE CpeAcTBa
OPEINPUATHS: OHATHE, COCTaB U CTPYKTypa. McTouHuku (GopMupoBaHUs 00OPOTHBIX CPE/ICTB.
O6opaunBaeMOCTb  OOOPOTHBIX CpeAcTB. MarepuanbHble 3amacbl Ha  HOPEIIPHUSTHH.
Onpenenenre NOTpeOGHOCTH B 00OPOTHBIX CPEACTBAX.

2.4 Tpynossle pecypcbl mpeanpustus. [lepcoHan mnpennpusThss U €ro CTPYKTypa.
OCHOBBI OpraHu3aluy TpyJaa Ha npeanpusaTud. IPGEeKTUBHOCTh MCIOIb30BAHUS MEPCOHATA U
pabouero Bpemenu. [Ipom3BonuTeILHOCTh Tpyda U ormiata Tpynaa. OpraHuzamus 3apaOoTHOM
IU1aThl Ha npeanpusaTii. CocTaB U CTPYKTYpa NMPOMBIIUIEHHO-IIPOM3BOACTBEHHOTO NIEPCOHAIIA.
[Tpon3BOaUTENBHOCTD TPYy/Ja: MOHITHE, MTOKA3aTeNH U METOAbl u3MepeHus. HauBuayanbHas u
oOIIeCTBEHHAss  NMPOMU3BOJAUTENBHOCTh  Tpynda. PesepBbl U (AaKTOpbl  MOBBIMIEHUS
MIPOU3BOIUTENILHOCTH TpyAa. POPMBI, CUCTEMBI U Pa3Mep OIJIATHI TPyAa Ha MPEAPUATHH.

Monyib 3. TeXHUKO-9KOHOMHUYECKUI aHAJIN3 NHKEHEPHBIX PELICHUM.

3.1 Jloxonapl M pacxojabl Ha IMPOU3BOJCTBO, U PEATU3ALNI0 MPOAYKLUUU NPEANIPUATHUS.
W3nepxku  TPOM3BOACTBA TMPOAYKIUU (C€OECTOMMOCTH), TPUOBLIb, PEHTA0CIBHOCTh U
neHooOpazopanue. IloHsATue 3aTpaTbl Ha MPOU3BOJICTBO U  peANU3aLUI0  MPOIYKIUU
(cebecroumocTh). Buapl u 3HadeHue kiaccupukanuu 3arpar. CTpykTypa 3aTpaT Ha
MIPOU3BOJICTBO U peanu3aluio Mpoaykiuu. OcoOeHHOCTH pacueTra 3aTpaT Ha MPOM3BOACTBO U
peann3anuio NPOAYKIUN B KOMIIIEKCHBIX MTPOU3BOACTBaX. OCHOBHBIE ITyTH CHUYKEHUS 3aTpaTr Ha
IPOU3BOJCTBO MpoAykuuu. Jloxoasl npeanpustus. [lonarue npubelin U 10X01a NpeANpUsTHS,
MeTo/bl UX pacueTa. PentabenbHOCTD, €€ BUABI M METO/IbI pacueTa. [lyTu moBbleHUs nprObLTH
U PeHTa0eNbHOCTH Ha MPEAIPUITHSX.

3.2 lleHooOpa3oBaHue W IIEHOBas MOMUTHKA. lleHa Ha NPOAYKIHIO W MPUHIIMIIBI
neHooOpaszoBanus. Buasl neH. CTpykTypa 1eHbl, cucteMa IieH. B3auMocBsi3u 1ieH U U3/iepiKeK.
ITenoBast monutuka. Pa3paboTka 1IeHOBOW CTpATEruH.

3.3 duHAHCOBO-KPEIUTHBIE OTHOIIEHUS MPEINPUITUA U CHUCTEMa HaJIOro00JIOKEHHUS.
[Tonsitue, coctaB M CTPyKTypa (uHaHCOB mpeanpusatus. CymHOCTb, (YHKUMU W 3a]aud
¢unancos npennpustus. CoOCTBEHHbIE U 3aeMHbIe (PUHAHCOBbIE pecypchbl. bamaHc 10X0/10B U
pacxonoB. HamoroBas mnonutuka. IlpuHnunsl HamorooOnoxenus. Hamorm u  miarexu,
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YCTaHOBJICHHBIE 3aKOHOAATEIhCTBOM: BHJBI, CTaBKH, OOBEKTHI HAJOTOOOJIOKEHHS M CPOKH
yILJIaThl HAJIOTa B OFOJIKET.
4. O0beM y4eOHOH JUCHUIJIMHBI

o B 3adeTHBIX B akazmewm.
Bun yueOHol paboThl
CIMHULIAX gacax

OO61as TpyA0EMKOCTh AUCHUIIIMHBI IO Y4eOHOMY IIIaHy 3,0 108
AyIUTOpPHBIC 3aHSITHS: 0,22 8

Jlexumm (JI) 0,22 8

[IpakTuueckue 3anstus (113) - -
CamocrositenbHas pabora (CP): 2,52 91

CaMoCTOsITEeIbHOE H3YUYCHHUE PA3/ICIOB TUCIIUILUIMHBI 2,52 91
But uToroBoro KOHTPOJISI: 9K3aMeH 0,25 9

AHHOTanuA padoyeil MPOrpaMMbl JUCHHNJIMHBI
«IIpaBoBenenue» (b1.B.O/.2)

1. Henp AUCHMIUIMHBI — OBIAJCHHE OCHOBAaMHU MPABOBBIX 3HAHMH; (QopmupoBaHUE
IIPABOBOM KYJbTYpPbl aKTUBHOTO, 3aKOHOIIOCTYIITHOTO IPa)KIaHUHA.

2. B pe3yabTaTe M3y4eHUs JMCUUILINHBI 00y4aI0 M IACH J0JIZKEeH:

Obnadamy cnepyromumMu o0mekyasTypabiME (OK) KoMIeTeHIUAMU:

—  CHOCOOHOCTBIO HCHOJb30BaTh OCHOBBI MPABOBBIX 3HAHHWM B pa3iuyYHBIX cdepax
nestensHocTH (OK-4).

3nams:

—  OCHOBBI POCCHICKOM MPABOBOW CUCTEMBI U POCCHICKOTO 3aKOHOIATEIbCTBA, OCHOBBI
opranm3ani ¥ (QYHKIMOHUPOBAHHS CYAEOHBIX ¥ WHBIX NPABONPUMEHHUTEIBHBIX U
MIPaBOOXPAHUTEIHHBIX OPTaHOB;

— TpaBOBble M HPABCTBEHHO-3THYECKHE HOpPMBI B cdepe mpodeccuoHambHOM
JIeATEIbHOCTH;

— TpaBOBbl€ HOPMBI, PErYJIHPYIOIINE OTHOIIEHUE YelIOBEKa K YeJIOBEKY, OOIIECTBY,
OKpYKaroIlei cpese;

— TpaBa U 00S3aHHOCTH IPAKIAHIHA,

—  OCHOBBI TPYZOBOI'O 3aKOHOAATEIbCTBA;

—  OCHOBaMH XO35IMICTBEHHOIO IPaBa.

—  TpaBOBbIE aCMEKThI NPOPECCUOHATBHON ACSITEIbHOCTH.

Ymems:

—  HCIOJb30BaTh 3TUYECKUE U MTPABOBbIE HOPMBI, PETYJIUPYIOIINE OTHOIIEHUE YeIOBEKa
K YelOBEKY, OOIIEeCTBY, OKpY)KaloIIeH cpeae, MCMOIb30BaTh MpaBa W CBOOOABI YEIOBEKa M
rpakAaHUHA IPU pa3paboTKe COLUATbHBIX MPOEKTOB;

—  HCIOJb30BaTh U COCTABIIATh HOPMATHUBHBIE U MPABOBBIE JOKYMEHTbI, OTHOCSALIUECS K
npoecCHOHANBEHOM AEATeIbHOCTH, MPEeANPHHUMATh HEOOXOAMMBIE MEPbl K BOCCTAHOBJICHHIO
HapyIIEHHBIX MPaB;

—  peanu30BBIBATH MpaBa U CBOOOABI YENOBEKa M Tpa)kJIaHWHA B Pa3iMYHBIX chepax
KU3ZHEACITEIbHOCTH;

—  J1aBaTh HPaBCTBEHHYIO OLEHKY KOPPYIIIMOHHBIM MPOSBICHUSIM.

Braoemy:

— TIONYYEHHBIMH TPABOBBIMH 3HAaHUSIMH B TPO(PECCHOHAIBHOW M HWHBIX cdepax
JEeSITEIbHOCTH.

3. Kparkoe cogep:kanue TUCHHUIINHBI

[lonsitTne w mnpusHaku rocyaapctBa. PopMmbl rocyaapctBa. MYHKIMU TrocydapcTBa.
[Tonsitue u npuszHaku npaBa. OCHOBHBIE TPABOBbIE CUCTEMBI COBpeMEHHOCTU. [loHATHE U BUIBI
HMCTOYHHKOB mpaBa. OmpeneneHne 3akoHAa W TOA3aKOHHBIX aKTOB. JlelicTBHE HOPMAaTHBHBIX
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IPaBOBBIX aKTOB BO BpeMeHH. OOpaTHas cuia 3akoHa. [IoHsATHE MPpaBOBBIX HOPM, X CTPYKTYypa.
Cucrema npaBa. YacTHoe M mnyOiauuyHOe MpaBo. MarTepualbHOE M IpOLECCyalbHOE IPaBo.
[IpaBooTHOLIEHNE: OOBEKT, CYOBEKT U CO/IepKaHue MTpaBooTHOMEHHH. FOpuanaeckue GpaxTol.

Koncturynus — ocHoBHoil 3akoH Poccuiickoit @enepaunu. PeaepartuBHOE YCTPOMCTBO
P®. Cucrema rocynapCTBEHHBIX OpPraHOB M MpUHIMUI pazaenenus Biacteir B PD. [lowusrue
rpaxaaHcTea. [IpusHanue, coOirofeHue, 3allMTa pPaBHBIX IMPAB JKEHIIMH U MYXYMH Kak
OCHOBHasi 00513aHHOCTb TOCY/JJapCTBa.

[Tonatue u npeaMeT aIMUHHCTpAaTUBHOrO Ipasa. Obmas xapakrepuctuka Konekca PO
00 aAMMHHMCTPATUBHBIX MPABOHAPYIIECHUAX. AJIMUHUCTPATUBHBIE IPABOHAPYILIEHUS: [TOHITHE U
IIPU3HAKUA. AJIMUHUCTPATUBHAs OTBETCTBEHHOCTD: ITOHATHE U NPUHLUIELL. [[oHATHE, IpU3HAKY U
BH/IbI AIMMHUCTPATUBHBIX HAKa3aHUM.

[lonsTe W mnpeaMET YroJOBHOIO IIpaBa. YTOJIOBHAs OTBETCTBEHHOCTH: IIOHSTHE,
OCHOBaHME BO3HUKHOBeHus. [loHsTne mnpecryruieHusa: mnpus3Haku, crpykrypa. CocraB
npectymienus. Coydactue B npecTymieHnd. OOCTOATENbCTBA, MCKIIOYAIOIINE MPECTYIHOCTh
nesHus. IlonsaTue, nmenu M BHUIBI HAaKa3aHWWA. YTOJOBHAs OTBETCTBEHHOCTb 3a COBEPILCHHE
IPECTYIUIEHUH. YCIOBHOE OCYXAEHUE, OCBOOOXKIEHHE OT YrOJIOBHOW OTBETCTBEHHOCTH.
[IpenMer M 0O0BEKT KPUMHMHAIUCTUKU. MeToasl M 3agauum  KpuMUHANUCTUKU. [loHsThe
KPpUMMHAIUCTHUECKOM — uaeHTHU(ukaumu. OOBEKTBI M BHJBl  KPUMHUHAIUCTUYECKOH
uaentTuukanuu. KpuMunanucruyeckast TexHuka. KpuMuHamucTuyeckast TAKTHKA.

DKOJI0ru4ecKoe MpaBo: NOHATHE, IPEAMET METOJ] M UCTOYHHMKHU JKOJIOIMYECKOIo IpaBa
P®. Ilonsatne, BUIBI U CTPYKTYypa JKOJOTHMUECKUX MPABOHAPYIICHHWM, OTBETCTBEHHOCTh 34 MX
COBEpLICHHUE.

[Tonstue nndopmanuu. OTBETCTBEHHOCTh 3a HapyllEHHE 3aKOHOJATENIbCTBA O 3alllUTe
uHpopmanuu. ['ocymapcTBeHHass TailHa: TOHATHE, 3allUTa, [PaBOBOE pPEryJIMPOBAHUE
rOCyJapCTBEHHOHM, Ciy>)keOHOH u wHON uHpopmauuu. KouduaeHnmambHas WHGOpPMALIKS:
MIOHSITHE, BUBI U 3aIIMTA. 3alIUTa IEPCOHAIBHBIX JaHHBIX TPakIaHUHA.

[lonsaTte, mnpeagMer © METOJ TIpaxKJaHCKOro mpasa. IloHsATme rpakxaaHcKoro
npaBoOTHOLIeHUs, ero  crneuu¢uka. CTpykTypa  TpaXJaHCKOTO  MPABOOTHOLICHMS.
[TpaBoaeecnocOOHOCTh CYOBEKTOB Ipak/1aHCKOT'O MPaBOOTHONICHUS. ['pakaHe Kak CyObEKTbI
rpaxkJaHcKoro npasa. @u3nyeckue 1 IpUANYECKUe JIUIA: OHATHE, IPU3HAKHU, KIacCU(UKALMSL.
Opunnueckne ¢aktel. IIpaBo cobctBenHocTu. Ilonarue aBTopckoro mpaBa. [lonstue
nateHTHoro npasa. [loHsTHe uHTe/mekTyaabHON cobctBeHHOCcTH (MC) M MCKIIIOYUTEIHHOTO
npaBa. Knaccudukanus MC. Cucrema npaBoBOW OXpaHbl MHTEIUIEKTYaIbHON COOCTBEHHOCTH,
AaBTOPCKMX U MATEHTHBIX MPaB.

[TonsiTre xo03sHCTBEHHOrO (IPEANPUHUMATENLCKOr0) MpaBa. [IpeaMer Xo3siiCTBEHHOIO
(MpempUHUMATENIBCKOT0) TpaBa, NMPU3HAKH, METOJbl IpPaBOBOro peryiaupoBaHus. [loHsrue
XO3AMCTBEHHOW U MPEATIPUHUMATEIIBCKON 1EATEIbHOCTH.

IIpaBoBOe peryianpoBaHUe CEMEWHBIX OTHOIICHUH. 3aKiIroueHHe U MpeKpalleHue Opaka.
[IpaBa u o6s13aHHOCTH ponuTene u aetei. AmumeHTsl. DOpPMBI BOCTIMTaHUS ACTEH, OCTABIIUXCS
0e3 rmomneyeHus poaUTENIeH.

[Ipeamer u wmertox TpyaoBOro mpasa. TpyAOBOW JOTOBOP: TOHSTHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpems orapixa. TpynoBsle criopbl. JlUcHIUIUIMHA TPYAA.

[lonsatne m wucroku kKoppynuumu. HopmatuBHOEe onpeneneHue koppynuuu. [IpudamHbL
pacripocTpanenus koppynuuu. Hakasyemble W HeHakazyemble (opMmbl Koppynuuu. CKphIThIE
(maTeHTHBIE) (QopMBI KOppynuuu. PopMmbl KOpPpyHUHUH-TIpECTYIUIEHUS. DOpMbI KOPPYILUHU-
npoctynka. DOpMbl MOJUTHUECKOW Koppynuuu. HopmaTHBHBIE MpaBOBbIE akThl B cdepe
npotuBoaencTBus  Koppynuuu. @enepanbHblid  3akoH  oT  25.12.2008 Ne 273-d3 «O
IIPOTUBOJACUCTBUU KOPPYIILIUNY.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHBIX B akanem.

Bunast yueOHoM paboTh
eIMHUIIAX Jacax

OO611ast TPYA0EMKOCTh AUCHUILIMHBI IO y4eOHOMY IIJIaHY 3,0 108
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AyauTOpHBIC 3aHATHS: 0,11 4

Jlexuuu (JI)

[Tpaktrueckue 3austus (I13) 0,11 4

CamocrosrenpHas padora (CP) 2,78 100
By ©TOroBoro KOHTpOJIS: 3a4eT 0,11 4

AHHOTaUUs padoyeil NPOrpaMmMbl JUCHHUILIHHBI
«Teopusi BeposiTHOCTEl 1 MaTeMaTu4eckas cratuctuka» (b1.B.0O/1.3)

1. Ileap TUCHMIIAHBI — (OPMUPOBAHUE CHCTEMbI OCHOBHBIX TIOHSTHH, HCIIOIb3YEMbIX
JJISL MMOCTPOCHUA Ba)KHEUIINX MaTEMATHNYCCKUX MOﬂeHeﬁ, n YMCHUA HUCITOJIB30BATh
MaTEeMaTHYECKUE METO/IbI JJIS1 OMIMCAHMS PA3IMYHBIX MPOIECCOB.

2. B pesyabTare n3ydyeHusi JHCHUILIMHBI 00YYAKOMIMIACS TOJKEH:

Obaaoams crnenyromumu npodeccuonansabivu (I1K) komnereHnusIMu:

— CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOIUTH (PH3HMUECKUE U XUMHUECKUE IKCTIEPHUMEHTHI,
IPOBOAUTH O0pabOTKY UX PE3YyJIbTaTOB M OLIEHMBATh MOTPEIIHOCTH, BbIJIBUraTh TMIIOTE3bl U
YCTaHAaBIMBATh I'PAHUIBI UX IPUMEHEHUs, NPUMEHITh METOJbl MAaT€MaTHYECKOI0 aHajau3a U
MOJICTTMPOBAHHUSI, TEOPETUICCKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16).

3namu:

— OCHOBBI TEOPHUH BEPOSATHOCTEN U MATEMATUYECKON CTATHUCTHUKY;

— MaTeMaTU4YeCKHEe TEOPUM M  METOIbl, JIEKallue B  OCHOBE IOCTPOCHUS
MaTeMaTUYEeCKUX MOJCIICH;

—  OCHOBBI IPUMEHEHHUSI MaTEMaTUUECKUX MOJENIEH U METOJIOB.

Ymems:

— BbIOMpATh MaTeMaTUYECKUE METO/Ibl, IPUTOIHBIE IS pEIIEHUs] KOHKPETHOM 3a/1auu;

— HCIOJIb30BaThb MAaTEMAaTUYECKUE IOHATHS, METOAbl M MOJEIN JJs ONUCaHMS
pa3IMYHBIX IIPOLECCOB;

— BBIABIATH MAaTE€MaTHYECKUE 3aKOHOMEPHOCTH, JIEKAlllHe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

—  HUCHOJb30BATh OCHOBHBIE METOIbl CTATUCTUYECKON 00paOOTKH 1aHHBIX;

— IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS Ha MEXIUCLHUIUIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMHM (PyHJAMEHTAJIbHBIX MAaTEMaTHUECKUX TEOPHUM U HaBbIKAMU HCIIOJIb30BAHUS
MaTEMaTUUYECKOTO anrmapara;

— METO/IaMHU CTaTUCTUYECKO 00paboTKN UH(pOpMaLIUH.

3. Kparkoe cogep:xkanue 1ucCUHNIAHBI

1. Teopus BeposTHOCTEN. CiydaiiHble BETMUMHBI U UX 3aKOHBI PACIIPEICICHHUS.

[Ipeamer teopum BeposTHOcTed. Cnyuaiinbie cOObITHS. [IpOTHBOMONOXHBIE COOBITHSI.
HezaBucumble coObiTusa. OtHOcuTenbHas uacToTa. Kiaccmueckoe M TeOMETpHUYEcKOoe
OIpe/iefieHue BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BeposiTHOCTEH. MeTolbl BBIYMCICHUS
BeposTHOCTeH. IlpocTpaHcTBO  sneMeHTapHBIX — coObiTuid.  Kiaccuueckoe — ompezaeneHue
BEPOSTHOCTH.  Anredpa  coObITHIH: TeOpeMbl O  BEPOATHOCTH  CYMMBI  COOBITHI,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yroLIHX
MOJIHYIO TPYNIy. AKCHOMaTHYECKOe OIpeieleHre BepossTHOCTU. CTaTUCTUYECKOE OIpe/ieTieHue
BEPOATHOCTH. YCIIOBHAsl BEPOSATHOCTH. TeopeMbl O BEPOATHOCTH IPOU3BENEHUS 3aBUCHMBIX U
He3aBUCUMBIX coObITHid. [lomHas BepositHOCTh. [loBTOpHBIE McnbITaHus. Popmyna bepryiu.
JlokanpHas u uHTErpanpHas reopemsl Myaspa-Jlamiaca. @opmyina Ilyaccona.

[TonsTre cinyyaliHOM BeNMYMHBL. J[MCKPETHBIE W HENPEPBIBHBIE CIIyYalHbIE BEIMYHHBI.
3aKoH pacrpesereHus ciydyaifHoi BennuuHbl. DYyHKIMS paclpeieieHus, €€ CBOWCTBa, Irpaduk.
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[InoTHOCTH pacnpeneneHns HENPEPHIBHOW CIydyallHOM BEJIMYMHBI (IUIOTHOCTH BEPOSITHOCTH).
®opmyna Uil BEPOSITHOCTH TMOMaJaHUs HENPEPHIBHOM CIIydalHOW BEJIWYMUHBI B JTaHHBIN
MHTEPBAJI, BBIPAKCHHBI Yepe3 IUIOTHOCTh BEPOSITHOCTH, T€OMETPUYECKUN CMBICT (HOPMYIIHI.
bunomuanbHOe pacmpexaenenue, pacrnpezaenenue lIlyaccona, paBHOMEpHOE pacmpeneieHue,
HOpPMAaJIbHOE paCIIpeieIeHUE, IKCIIOHEHIINATIbHOE PACIIPEAETICHHE.

2. MaremaTudeckas CTaTUCTHKA.

[Ipeamer Maremarnueckoil  cTaTUCTUKU. (OCHOBHBIE  33Jlayd  MaTEMaTHYECKOU
CTaTUCTUKH. BpiOopounblii mMeroa. CraTtuctudyeckoe omucaHue. BpiOopku. I'mcrorpamma u
noJuroH 4actoT. CraTtucTudeckas (AMIupudeckas) QyHKmusi pacrpeneicHus. Buibopounbie
XapakTepucTuku u wux pacnpenenenus. CocrosrenbHble, 3(QQGEKTUBHBIC CMEIICHHBIC U
HECMEIIEHHbIE OLICHKU MapamMeTpoB. CTaTUCTUYECKOE CpEeAHee, CTAaTHUCTHYECKas TUCIepCUsl U
CTATUCTUYECKOE CPEIHEE KBAPATUYHOE KaK TOUYCUHBIC OIICHKH HEU3BECTHBIX: MATEMAaTHYECKOTO
OXKHMJIaHMSI, TUCTIEPCUH, CPEAHETO KBAJIPAaTUYHOTO OTKIJIOHEHHUs. J[OBepUTEIbHBIE MHTEPBAIBI U
WHTEpBaJIbHbIC OIICHKU. JlOBepUTENbHBIC OIICHKM HEU3BECTHOM BEPOSITHOCTH IO OOJBIIUM
BbIOOpKaM. JloBepUTenbHAs OLICHKA MAaTEeMaTU4YECKOTO OKUAAHUS MMPU HEU3BECTHOM JIUCIIEPCHUH.
JloBepuTenbHas OIICHKAa CPEIHEr0 KBAaJPATUYHOTO OTKJIOHCHHS. TOYHBIE BBIOOPOYHBIC
pactipenenenusi: Crerogenta (1- pacnpenenenue), Pumepa-CHenexopa (F-pacnpenenenue),
ITupcona (xz-pacnpez[eneHne). [IpoBepka CTaTUCTUYECKUX THUIOTE3. MaTeMaTHYECKHUE METOJIbI
MIPOBEPKHU CTATUCTUUYECKUX TUIIOTE3. DIIEMEHTHI TEOPUU KOPPEIISALIUH.

4. O0beM yueOHO#i 11 CUUIJIMHBI

. B 3ageTHBIX B akanewm.
Bunel yue6HoI paboThI
eINHHUIIaX yacax

OO61mas TpyA0eMKOCTh AUCHUIIIMHBI IO Y4eOHOMY MIIaHy 3 108
AyIUTOpPHBIC 3aHITHS: 0,33 12

Jlexmmm (JI) 0,11 4

[Tpaktuyeckue 3anstus (I13) 0,22 8
CamocrosrenbHas pabora (CP) 2,55 92
Bug nToroBoro KOHTpoJIsi: 3a4€T 0,11 4

AHHOTan U padoyeil NPOrpaMMbl JUCHUIJIMHBI
«J/IabGopaTopHbie padoThl o oprannyeckoit xumun» (b1.B.0/1.4)

1. Heab AMCHUIIMHBI — MPUOOPETEHUE OCHOBHBIX HABBIKOB CHHTE3a OPraHUYECKUX
BELIECTB.

2. B pe3yabTrarTe n3ydyeHUus QUCHUILIMHBI 00Yy4AI0IIUIiCH T0JIKEH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) kommerenmusmu:

— CIIOCOOHOCTBIO TUIAHUPOBATH U MIPOBOIUTH (PU3HMUECKUE U XUMHUECKUE SKCIIEPUMEHTHI,
POBOIUTh 00pabOTKY WX pe3yJbTaToB M OIICHWBATH IOTPEIIHOCTH, BBIIBUTATh THITOTE3HI
YCTAQHABJIMBATh I'PAaHUIBI UX HMPUMEHEHMs, NMPUMEHATh METOJbl MAaTEeMAaTHYECKOI0 aHalu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienaoBanus (I1K-16);

— TOTOBHOCTBIO MCIOJIb30BaTh 3HAHHS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB, COCIMHEHUN U
MaTepualioB Ha X OCHOBE JUISI PelIeHus 3a1a4 npodeccuonanbHol aestenaprocty (I1K-18);

— TOTOBHOCTBIO M3y4aTh HAayYHO-TEXHHYECKYI0 WH(POpPMAIUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT o TeMaTHke ucciaenopanus (ITK-20).

3nams:

— TEXHUKY 0€30MacHOCTH B JJaOOPAaTOPHH OPraHUYECKON XUMUH;

— MPHUHLHUIBI 6€30MaCHOTO 0OpaIleHNs ¢ OPraHUYEeCKUMHU COCIMHEHUSIMH,

— METOJIbl ¥ BUJIbI XpOMaTorpaduu sl OIpeAeICHNs COCTaBa PEaKIIMOHHON CMecCH;

— TEOpPETUYECKHE OCHOBBI CIOCOOOB BBIACNCHHS, OYHUCTKH U HWACHTU(PHUKAIMU
OpPraHUYECKUX BEIECTB;
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— OKCIEPUMEHTAJIbHBIE METO/bI IPOBEICHHUS] OPTaHUUECKUX PEaKIil, MPOTEKAIOMINUX IO
pa3IMYHbIM MEXaHU3MaM;

— OCHOBHBIE O0OIIME METOAWKH B3aUMHON TpaHC(HOpPMALUU KIIACCOB OPraHMYECKUX
COCIMHEHU.

Ymems:

— MPHUMEHATh TEOPETHUYECKUE 3HAHMUA W DKCIIEPHUMEHTAIbHBIE METOABl HCCIECIOBAHUS
OpPraHUYeCcKOl XMMHHU NIPU PELICHNHU MPO(EeCCHOHANBHBIX 33/1a4;

— ¢dopMyaupoBaTh IpodIeMy U 0OOCHOBBIBATH BEIOOP MPHOOPOB M KCIIEPUMEHTATBHBIX
METOJIOB MCCIIEI0BAaHMUS, IOCTABUTD LEJIU U 337]a4i U HAMETUTh ITyTH UX JOCTUKECHHUS;

— CHUHTE3UpPOBaTh COEAMHEHHUS 110 NPEATI0KEHHON METO/IUKE;

— MPOBOJUTH BBIICJICHUE U OUUCTKY CHHTE3UPOBAHHBIX BEIIECTB HAa OCHOBE
TEOPETUYECKUX 3HAHUU 110 OPraHUYECKOU XUMHH;

— BBIOMpATh palMOHAIbHBIA CHOCOO BBIACNEHUS W OYUCTKH  OPraHUYECKOTrO
COCJIMHEHUS;

— MpeACTaBIATh JaHHbIE Ja0OpaTOPHOTO  UCCIENOBaHHMS B  BHUAE TI'PaAMOTHO
0(OPMIICHHBIX METOJIUK;

— MPOBOJAWTH aHAIW3 M KPUTHYECKH OILICHWBATh IOJYYCHHBIE SKCIIEPHMEHTAIbHBIC
JaHHbIe, 0000IIaTh U JeNaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB;

— BBIOUPATH CIIOCOO UICHTU(PUKALIUN OPTAHUYECKOTO COSAMHEHHUS.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX SKCIIEPHUMEHTAIBHBIX METOJ0B OPTaHHUECKOW XUMHUH IS
pelIeHNs KOHKPETHBIX HCCIIEI0BaTENbCKUX 3a/1aY;

— JKCIEPUMEHTAIBHBIMU METOJaMH MTPOBEACHUS OPraHUUECKUX CHUHTE30B;

— OCHOBHBIMHU METOJaMH HJICHTU(UKALIUY OPTAaHUYECKUX COCAMHECHUIA;

— npuemMamu 00pabOTKH U BbIIEICHUS CHHTE3UPOBAaHHBIX BEILIECTB;

— 3HAHUAMU OCHOBHBIX 3aKOHOB OpraHUYECKOM XUMHUHU [UId COAepKaTeabHOU
MHTEPIPETAMU MTOYUYEHHBIX SKCIIEPUMEHTAIbHBIX PE3YJIbTaTOB.

3. KpaTkoe coaep:kanue JUCHUIITHHBI

besomnacHbie premsl U mpaBuia padoTkl B 1a00paTopun OpraHMUYecKON XUMHUU.

OO6mme meTonbl paboThl B JabopaTopuu opranndeckoit xumud. [locyna, Hanbomee 4acto
npuMensiemass B Jaboparopun. HarpeBanue. Oxnaxnenue. IlepememmBanue. MeTobl
UJICHTU(PUKAIIMA U OYUCTKH OPTaHMYECKUX BemlecTB. MaeHTHU(UKAIHS OpraHmYecKiX BEIIECTB
MOCPEACTBOM  pa3nuyHblXx BuIOB xpoMmartorpaduu (TCX, xpomatorpadust Ha Oymare,
noHooOMeHnHass xpomarorpadusi, BDOXX), temneparypsl mmiaBieHus U pedpakKTOMETPUH.
MeToap! crieKTpaabHON UAEHTH(PHUKALIMN OPTaHUYECKUX COCTUHEHUH.

Henn wm 3amauM SKCHEpUMEHTAa B OPraHUYECKOM CHHTe3e. TeopeTHuecKkue OCHOBBI
nporecca. Bpibop ycnoBuit peakunu. Pacuer cuuTe3a. OOmmue mnpaBuia MOATOTOBKH U
poBeJeHUs cuHTe3a. TexHuka Oe3onacHoctu. [Ipubop s nposenenus cuHresa. [IpoBenenue
onbiTa. KoHTponb 3a XomoMm peakiuu. Beinenenue, ounctka U aHanu3 npoaykTa. CHHTE3bI
BELIECTB PA3JIMYHBIX KJIACCOB OpPraHMYECKUX coeluHeHui. [IpoBeneHne sKcrnepuMeHTaIbHbIX
METO/OB MCCIIeI0OBaHUS PEAKIIUH.

[IpoBenenue peaknuii, POTEKAONIUX 110 MEXaHU3MAM:

— HYKJICO(UIBHOTO 3aMENIEHHsI — CHHTE3 raJlor€HAJIKaHOB;

— HYKJICOQWIBHOTO MPUCOEIUHEHUS — CHHTE3 CJIOXKHBIX 3(UPOB KapOOHOBBIX KHUCIOT,
aMHJI0B KapOOHOBBIX KHCIIOT, a30TCO/ICPIKAIINX aJTbIETHI0B U KETOHOB;

— 2JEeKTPO(UIHLHOIO 3aMEIICHHUs B apOMAaTUYECKOM Py — peaklUH HUTPOBaHUS,
OpoMupoBaHUs, CYTb(PUPOBAHUS;

— peakuuii AMa30TUPOBAHUS U A30COUYETAHNUS;

— peakuMid OKHCIEeHHUs (CHHTe3 aleroHa, 1,4-0eH30XWHOHA, OCH30HHOM KHCIOTHI) U
BOCCTAHOBJICHHS.

5. O0beM yueOHOI THCHUTTUHBI
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BHA e HoR paGoTE B 3aueTHBIX B akanmewm.
CAUHUIIAX yacax

OO61mas TpyA0€MKOCTh AUCHHUIIINHBI IO YUeOHOMY IIIaHy 2 72
AyauTOpHBIEC 3aHATHS: 0,9 32

Jlexmmm (JI) - -

[Tpaktuueckue 3ausatus (113) - -

JlabopaTtopusie padoTs (JIP) 0,9 82
CamocrosrenbHas padora (CP) 1,1 40
Bua uToroBoro KOHTpOJIA: 3a4eT - -

AHHOTaNuA padoyeil NpPOrpaMMbl IHCUUIIMHBI
«Pu3nyeckas XMMHS TYTOIUIABKHX HEMETAJIMYECKUX CHINKATHBIX MATEPHAJIOB)»
(b1.B.O1.5)

1. Heab auCcHUIVIMHBI — TpUOOpEeTEeHHE NPEACTAaBICHUH O CTPYKTypax
TYTOIUIaBKMX HEMETaNIMYecKuX cuiMkaTHbiX MarepuanoB (THCM) B pa3iauuHbIX COCTOSIHUSX U
UX CBOMCTBax, a TaKke O (U3MKO-XUMHUYECKUX 3aKOHOMEPHOCTSX IPOLIECCOB, JEXKalluX B
OCHOBE IIPOEKTUPOBAHMSI COCTABOB M TEXHOJOTUU MOJTYyYEHHS PA3IMYHBIX CUJIMKATHBIX U APYTUX
TYTOIUIABKUX HEMETANIMYEeCKUX MaTepuasioB (KepaMMKH, BSKYIIMX MaTepuaioB, CTeKlIa WU
CUTAJIJIOB).

2. B pesysabTare n3y4eHus JMCHUIIIHHBI 00YYAIOIIMICS 10JIZKEeH:

Obnadams cnenyronumu npodeccuonanbubiMu (I1K) kommerenmusmu:

— CIIOCOOHOCTBIO TUIAHUPOBATH U MIPOBOIUTH (PU3HMUECKUE U XUMHUECKUE SKCIIEPUMEHTHI,
IPOBOAUTH O0pabOTKY MX PE3yJIbTaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIJIBUraTh TMIOTE3bl U
yCTaHaBJIMBATh I'PAHUIIBI UX NPUMEHEHHUs, IPUMEHSATb METO/bl MaTeMaTHYeCKOro aHajiu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienoBanus (I1K-16);

— TOTOBHOCTBHIO MPOBOJUTH CTaHJApTHbIE U  CEPTH(PUKAIMOHHBIE HCIBITAHUSA
MaTepUalioB, U3ACIHUN 1 TexXHOIorudeckux mnpomeccos ([TK-17);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUE CBOMCTB XMMUYECKUX AJIEMEHTOB, COCIUHEHUN U
MaTepualioB Ha X OCHOBE JUISl PelIeHUs 3a1a4 npodeccuoHabHoi nesrenpHoctH (I1K-18);

— TOTOBHOCTBIO M3y4aTh HayYHO-TEXHHUYECKYI0 HWH(POPMALIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoanus (I1K-20).

3namu:

— OCOOEHHOCTH CTPOEHHMSI CWJIMKAaTOB U JIPYyIMX TYrOIUIaBKMX HEMETaNIMYeCKUX
MaTepHaloB, B KPUCTAIUIMYECKOM, CTEKJIO00pa3HOM, BEICOKOIMCIIEPCHOM U YKUJIKOM COCTOSTHHH,
B3aMMOCBS3M CTPYKTYpPbl M CBOWCTB MAaTEpUAJOB B PA3JIMYHBIX COCTOSIHMSAX, & TaKXKe IYTH
ynpasnenus csoiicteamu THCM;

— METOJbl TEPMOAMHAMHYECKOT0 OINHCAaHUs XMMHUYECKHX U (Pa30BbIX paBHOBECHHl B
MHOTOKOMITIOHEHTHBIX CUCTEMAX;

— METO/Ibl MOJIY4YEHMsI, CBOWCTBA U IPUMEHEHNE HEKOTOPBIX HECUIMKATHBIX COEUHEHUN
KPEMHHS, UCIIOJIb3YEMBIX B TEXHOJOIMH CHUIINKATOB;

— OCHOBHBIE TOJOXEHHUs y4eHHMsS O (Pa30BBIX PABHOBECUSAX M JHarpaMMmax COCTOSIHUS
pa3IMYHBIX CHUJIMKATHBIX CHCTEM, JIeKAIUX B OCHOBE pacuera COCTaBOB TEXHUYECKHUX
CHJIMKATHBIX MPOYKTOB;

—  (U3MKO-XMMUYECKME OCHOBBI B@)KHEHIIMX IPOLECCOB, IMPOUCXOIAIUX IpU
BBICOKOTEMIIEPATYPHOM CHUHTE3€ CHJIMKATOB U APYTUX TYTOIUIABKUX COSIUHEHMH (Iucconuanus,
Jeruapatanus, TBepAo(}a3oBble peaklUM, CHEKaHWe, PpEeKpUCTAIM3alus, IUIaBJICHHE,
o0pa3oBaHue 3apObILIEH U POCT KPUCTAILIIOB).

Ymemu:

— OmpeieisaTh TEepMOJUHAMUYECKHE XapaKTePUCTUKU XUMHUECKHUX peakuuil u
PaBHOBECHBIE KOHIIEHTPAIIH BEILIECTB;
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— TPOTHO3MPOBATH BIMSHHUE DPA3JIMYHBIX (PAKTOPOB HAa PABHOBECHE B XHMHYECKHX
peaxkuusx;

— OIPEAEIISTh HAIIPABJICHHOCTH MPOLECCa B 3aJaHHBIX HAYaJIbHBIX YCIOBUSAX;

— YCTaHaBIMBAaTh TI'paHMLbI oOsacTe YCTOHYMBOCTH (a3 B OJHOKOMIIOHEHTHBIX H
OMHApHBIX U TPEXKOMIIOHEHTHBIX CUCTEMAX;

— OIPEENATh COCTAaBbl COCYILECTBYIONIMX (a3 B F€TEPOreHHBIX CUCTEMAX;

— COCTaBJISITh KUHETMYECKHWE YpPAaBHEHMsI pEaKUMi M IPOrHO3UPOBATH BIMSHHE
TEMIIEPATYPBI HA CKOPOCTh IIPOLECCa;

— MHCIONIb30BaTh 3HAHUA O CTPOCHUM BEILIECTBA, NPHUPOJIE XHMHUYECKOM CBA3M B
pa3IM4YHBIX KJIAaccax XMMHMYECKHX COEAMHEHHH NJIs IIOHUMaHWS CBOMCTB MaTEpHalIOB U
ME€XaHU3Ma XUMHUYECKHUX IIPOLIECCOB, IPOTEKAIOIIUX B OKPYKAIOIIEM MUPE.

Braoemy:

— METOAMKON paboThl € JuarpaMMaMd COCTOSIHMSI M YMETh MCIOJIb30BaThb MX JUId
pelIeHusT MPaKTHMYECKUX 3ajjad CHJIMKATHOM TEXHOJOIMH, BKJIIOYas BBIOOP ONTHMAJIbHbBIX
COCTaBOB TEXHUYECKUX MPOAYKTOB U OLIEHKY MapaMeTpOB (PU3UKO-XUMHUYECKHUX MPOIIECCOB;

— TEOPETUYECKUMHU OCHOBAaMM IIPOLIECCOB CHHTE3a CUJIMKATOB, BKJIOYAs 3HAHHUA HX
MEXaHU3Ma, KHUHETHUKM W BIUSHUS OCHOBHBIX TEXHOJIOTMYECKUX IapaMeTpoOB Ha HUX
HaIpPaBJIEHUE, CKOPOCTh U CTENIEHb 3aBEPLUICHHOCTH;

— METOJAMM M CpPEICTBAMHM TEOPETHYECKOTO M DKCIIEPUMEHTAIBHOIO HCCIIEIOBAHUS
IIPOLIECCOB CUHTE3a, M3Y4YEHHUsS CBOWCTB CHJIMKATHBIX MAaTEPHUAJIOB B Pa3JIMYHBIX COCTOSHMSIX
BEIIECTBA.

3. Kparkoe cogepxxanue 1uCHUMNIHHBI

Mopyns 1. Coenunenust kpemaus B TexHojorun THCM» (caMOCTOSITEIBHOE U3yUYeHHE).

OnemeHnTtapHblii KpemHuil. [lomydenue, cBoiicTBa, npuMeHeHne. CHUIMIMIBI KPEMHUS.
[Tonyuenue, cBoiictBa, npumeHenue. Kapoun kpemuus. Ilonydenue, cBoilicTBa, NMPUMEHEHHUE.
Kpemuesonopoasl. Ilomydenue, cBolictBa, mnpumeHeHue. Kpemueranorensl. Ilomyuenue,
CBOMCTBA, IpuMeHeHue. KpemHuliopranuueckue coenuHeHus. Ilosydenue, CBOMCTBa,
IIPUMEHEHHE.

Monynp 2. CunKatsl U Jpyrue TyromjlaBKUe COeMHEHNS] B PA3JIMUHbIX COCTOSTHUSAX.

XuMuyeckas CBsI3b B CWIMKATaX W JAPYrHe€ TYTOIUIABKUX coelnHeHusX. CWIMKaTbl U
Ipyrue  TYrOIJIaBKME  COEQUHEHHs B  KpUCTAIM4eckoM  coctostHMM.  CTpykTypa
KPUCTANINYECKUX CHIMKATOB M uX kiaccudukanus. [Tomumopdusm. Homutunusm. dedextsr
KPUCTAJJTMYECKON pPEIIETKU: TBEPJAbIE PpAacTBOPbHI 3aMEIEHUs, BHEAPEHUS W BbIUWTAHUS;
TouyeuHble TeruioBble JedekTsl mo Hlortku n ®penkento; nuHeEHbIE Ae()EKTHl — KpaeBble U
BHUHTOBBIE JUCIOKAIIH.

PacrnaBel  cunmkatoB. OcCOOEHHOCTH JKUAKOTO COCTOSIHHS W CTPOEHHUE PpacIIaBOB
cunukaToB. OcoOEHHOCTH M CBOMCTBA CHJIMKATHBIX paciiaBoB CHIMKAaThl B CTEKIO00pa3HOM
COCTOSIHUHU. ['MMOTE3bl CTPOCHMS CTEKJa. YCJIOBHS OOpa3oBaHMs CTEKOJ. Buibl cTekod M HX
cBorictBa. CwiIMKaThl B  BBICOKOJUCIEPCHOM  COCTOSTHUH. OcoOEHHOCTH  CBOWMCTB
BBICOKOJMCIIEPCHBIX CUCTEM. Y CTOMYMBOCTb U KOAryJIALMs KOJUIOMIHBIX CUIMKATHBIX CHCTEM.
KomnonHeie cBolicTBa KpeMHE3eMa, I'elM KPEeMHEBOM KHCIOTBL. CTPYKTypHO-MEXaHUYECKHE
CBOMCTBA CHJIMKATHBIX BBICOKOJMCIEPCHBIX CHCTEM Ha IpHUMEpax KPEMHEreled U CHCTEMBI
IJIMHAT — BOJA.

Monayns 3. Yuenue o (a30BbIX PaBHOBECHSX M JUArpaMMbl COCTOSIHUSL CHIIMKATHBIX
CUCTEM.

3HaueHUe [uarpaMM COCTOSIHMSI JUIsl PEIIEHUS TEXHUYECKUX 3aJad4 B TEXHOJIOTUU
CHWJIMKATOB U APYTUX TYroIulaBkux coeauHeHuid. [IpaBuio a3 ['mb0ca u ero npumeHeHue npu
paboTte ¢ quarpaMmmamu COCTOSIHUsL. MeTo/ bl TIOCTPOEHUSI JUarpaMM COCTOSTHUS.

JluarpaMmbl  COCTOSIHMSI ~ OAHOKOMIIOHEHTHBIX ~ CHCT€M.  OJIEMEHTbl  CTPOEHUs
OJTHOKOMITOHEHTHBIX ~ JHiarpaMM  cocTosiHus. Jlmarpamma  cocrosiHust  cuctemsl  SiOs.
[Tonmumopduble MOAMpUKALIMN KpEeMHE3eMa - KBapll, TPUAUMUT, KPUCTOOATIUT, XapaKTePUCTHKA
UX CTPYKTYpHI U cBOWCTB. [locnenoBaTenbHOCTh U CKOPOCTH (ha30BBIX MPEBPALICHUN B CHCTEME
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SiO; u BiOHMsSHUE MHHEPAIM3aTOPOB HA OTH MNpeBpamicHus. M3MeHeHHe yaenbHOro oObema
MaTepuaia npu ¢GazoBbIX MpeBpaiieHusX. OTKIOHEHHS OT PAaBHOBECHBIX COCTOSHUN B CHCTEME
SiO;. OcoOble pPa3HOBUAHOCTH KpeMHe3eMa (KOICHT, KHUTHT, CTHUIIOBUT, BOJIOKHHCTBIN
KpPEMHE3eM) M YCIIOBHSI MX MOJy4YeHUs U CBolcTBa. KBapiieBoe crekio. 3HaueHue cucteMbl SiO;
JUTS XUMUHU B TexHosioruu cuinkaroB. Cuctembr MgO, Al,Os.

JmarpaMmbl COCTOSTHUSI JIBYXKOMIIOHEHTHBIX cucTeM. OCHOBHBIE THUIIBI AHarpamm,
AJIEMEHTHI WX CTPOCHUS U TMpaBwia paboThl ¢ HUMU. [IpaBuiio peryara u ero NpUMEHEHHE IS
KOJIMYECTBEHHBIX PACUYETOB B JIBYXKOMIIOHEHTHBIX cHCTeMax. J[marpaMmbl COCTOSIHHSI CHCTEM
Na,O-Si0,, Ca0-Si0,, Al,03-Si0;, MgO-SiO;. OcoOEeHHOCTH 3THX CHCTEM M KpaTKas
XapaKTePUCTHKA CYHIECTBYIOIINUX B HUX COCIMHEHHUH (CHIIMKAThl HATPUS, METACHIIMKAT KaJIbLIUA,
JMBYXKAIBIIUEBbIA CHWJIMKAT W €ro TOJUMOPPU3M, TPEXKAIbLIUEBBIM CHJIMKAT, MYJUIUT,
dopcrepur, sHctaTuT). OmpeneneHre MOCIEAOBATEIHHOCTH (PA30BBIX MPEBPAICHUH B 3TUX
CHUCTEMaxX IPU HU3MCHEHUW TEMIIEpaTyphl. 3HAYCHHE CHCTEM JUIS XWUMHH M TEXHOJIOTHU
CUJIMKATOB U JAPYTUX TYTOIUIABKUX COEIMHEHUH.

JluarpaMmbl COCTOSIHUSL TPEXKOMIIOHEHTHBIX CHUCTeM. OCHOBHBIE THUIBI JHArPaAMM,
9JIEeMEHThl HMX CTPOCHHS U TMpaBuia paboTel ¢ HUMH. V3oTepMuueckue ceueHuss u
MOJIMTEPMHUYECKUE pa3pe3bl. [IpuMeHeHne mpaBmiia perlyara JUis KOJMYECTBEHHBIX PAcuyeTOB B
TPEXKOMITOHEHTHBIX cucTemax. Juarpammer coctosuusi cucrem Na,O-CaO-SiO,, CaO-Al,O3-
SiO,, MgO-Al,03-Si0,, MgO-Ca0-SiO,. OcoOeHHOCTH 3TUX CUCTEM U KpaTKas XapaKTepUCTHUKA
CYLIECTBYIOIIUX B HUX COCIWHEHUH (IEBUTPUT, TEIEHUT, AHOPTHUT, UIMHHENb, KOPIUEPHUT,
canupuH, MOHTHYCIUIUT, MEPBUHUT, OKCPMAaHUT, JHWOICHJI, TBEpPJbIC PACTBOPHI ITHX
coenuHeHuil). OnpeneneHrue MociaeI0BaTeIbHOCTH (DAa30BBIX MPEBpPALICHUI B ATHX CHCTEMax
pH M3MEHEHUHM TEMIIepaTyphl. 3HAYCHWE CHUCTEM JUISI XHUMHH W TEXHOJOTHH CHJIMKATOB W
JIPYTHUX TYTOIJIABKUX COCTUHEHHIH.

Monyib 4. ®U3UKO-XUMUIECKIE OCHOBBI ITPOLIECCOB TPU CUHTE3€ CHITMKATHBIX M IPYTHX
TYTOTJIABKUX COETMHEHUH.

Huccormanus. KoHcTanTa paBHOBECHUSI U YIIPYTOCTh JIUCCOIMAIIMNA B UX 3aBUCUMOCTH OT
TEeMIEepaTyphl i1 KapOOHATOB, CyNb(})aTOB U HUTPATOB, UCIOJIB3yEMbIX B KaYECTBE CHIPHEBBIX
MaTepUaIOB B TEXHOJIOTUH CHIIMKATOB M IPYTHX TYTOIIAaBKUX MaTePHAIIOB.

Herunparamnusi. @opMbl CBSI3U BOJBI B TBEPHABIX TelIaX M €€ CTPYKTYPHOE COCTOSHHE:
KOHCTUTYITUOHHAS,  KPHCTAUIM3AIIMOHHAs W QJCOpOIMOHHAsS  Bojaa. [ MAPOKCHUIBI,
KPUCTAIJIOTHAPATHl TIOCTOSTHHOTO W TMEPEMEHHOI0 COCTaBa, IEONHUTHL. MexclioeBas BoJa B
TIMHUACTBIX MHHEpaax. MakTopkl, BIUSIONIME Ha Mpolecc Jeruaparanud. [loBeieHrue BEmecTB
U CTPYKTYpPHBIC U3MEHEHUS TIPU JeTUapaTAUU. DHTAIBIUS ASTUAPATAIIH.

TBepnodazoseie peakiuu. OOmME CBEACHUS U 3HAYCHUE TETEPOTCHHBIX PEAKIMH IS
TEXHOJIOTUHM CHJIMKATHBIX U JPYTUX TYTOMJIABKUX MaTtepuanoB. Buabl u mexanusm muddysun
npu  TBepA0(A30BBIX peaKNHsIX W CTAAUH, JTUMHUTHPYIOIIHE WX CKOPOCTh. CXeMbl
muh y3MOHHBIX MPOILIECCOB HAa MPUMEPE HEKOTOPBIX PEaKIii B TBEPAOM COCTOSHUU. Teopus
Tammana-Xensana. OnucaHue KUHETUKHA TBEPAO(A30BBIX PEAKIUH C TOMOIIBIO Pa3IMIHBIX
Mojesneit. OcoOeHHOCTH PeakIuii B TBEPOM COCTOSIHUU U (PaKTOPHI, BIUSIONINE HA UX CKOPOCTb.
Ponp xunkoi u rasoBoit (a3 mnpu TBepAo(}a30BBIX peaknusax. TepmMoauHamMuUecKas
XapaKTepUCTUKA PEaKIIMii B TBEPIOM COCTOSIHHH.

Crekanme. CyniHOCTh, NMPHU3HAKA M JIBIDKYIIAs CHJIA IIpollecca CHeKaHus. Bubl
cnekanus. Mexanusm TBepaogazoBoro cnekanus no @penkento u [luHecy, MexaHU3M JIPYrUX
BHJIOB CIIeKaHUs. Poib KpUBH3HBI TOBEPXHOCTH HAa TPAHMIIE pasjieia «IIopa-TBEPIOE TEII0» MPH
cniekaHuu. ['paueHT KOHIIEHTpAIlMU BaKaHCHi B TBepJoM MopucToM Tene. Kunernka mporecca
crekanus. KoaslecueHnMss M KpuTepualbHbBIA pasmep nop no [erysuny. Ponb BszkoctH m
MOBEPXHOCTHOTO HATSHKEHUS KUAKOW (Da3bl MpU KUIKOCTHOM ClieKaHUU. DaKTOphI, BIUSIOIINE
Ha TIpOIlecC CIeKaHWs. BUsSHUE CIIEKaHWs HAa CTPYKTYpY M CBOHCTBA CHJIMKATHBIX W JAPYTHX
TYTOTJIaBKMUX MaTEPHUAaJIOB.

Pekpucrammmzanus.  CymiHocTh, TNpW3HAKM W JABWKYIIas  CWJIa  Tmporiecca
pekpuctaum3anuu. llepBuuHas W BTOPUYHAS pPEKpUCTAIU3ANMSA. MeXaHW3M M KHHETHKa
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nporecca pekpucramzanuu. Cxema pocra 3epeH NpU BTOPUYHON PEKpUCTAJUIM3ALNU T10
bypke. Ponb KpuUBH3HBI TOBEPXHOCTM Ha TpaHULE CONPHUKOCHOBEHUS 3€peH IpHu
pexpuctaim3anyyi. DakTopsl, BIUSIONIME HAa CKOPOCTh PEKPHCTAILIM3AIMM, W €€ BIHMSHHE Ha
MHUKPOCTPYKTYPY M CBOMCTBA CHJIMKATHBIX U JPYTUX TYTOIJIABKUX MaTepuanoB. Ilnaenenue.
[TnaBnenue xak (a3oBbIi mepexos nepBoro poja. CTPyKTypHbIE M3MEHEHHs IMPH IUIABJICHUU.
[Ipennnasnenue U mporecc KOONEpaTMBHOIO MO3UILMOHHOIO pasymnopsodeHus. Temmeparypa
IUTaBJICHUS M €€ CBsA3b C TEIUIOTOH IUIABICHWS W WM3MEHEHHEM OJHTPONUH. BHyTpeHHuEe u
BHEIIHUE (AKTOpPbI, BIMSIONME HA TEMIIEpaTypy IUIaBieHus. TyrominaBKue BelECTBA.
Crieruduika riaBieHUs] KPUCTAIUIMIECKUX H aMOPQHBIX TEIL.

Kpucramnuzamus. OOpa3oBaHue ILIEHTPOB KPUCTAUIM3ALMU U POCT KPHUCTAIJIOB.
OCO0OEHHOCTH M MEXaHH3M TOMOTEHHOTO U T€TEPOTeHHOTO 3apOIbIIIe00pa3oBaHusi HOBOU (a3bl
B pacmiaBax. CKJIOHHOCTh pacIlIaBOB CHUJIMKAaTOB K IEPEOXJaXKICHHI0. MexaHu3M pocrta
KPHUCTAJIOB B CHJIBHO M CJIa00 TMEPECHIIICHHBIX paciiaBax. Poib NeeKTOB KpUCTATUITMYECKON
peleTK (AMCIOKAIMi) MpU pocTe KPUCTAJUIOB. 3aBUCUMOCTh 4Hcia 00pa3yIOUIMXCsl LEHTPOB
KPUCTATU3AMM W JIMHEHHON CKOPOCTH pPOCTa KPHUCTAIJIOB OT CTENEHHU IEPEOXIIaKICHHUS.
Kpussle Tammana. 3HaueHue mpouecca KpUCTALIM3aLMU B TEXHOJOIMU CHUJIMKAaTOB M €ro
BJIMSIHAE Ha CBOMCTBA TEXHHUUYECKUX MPOIYKTOB.

4. O0beM yueOHOM AU CUMIIIMHBI

. B 3auernbix | B akanmem.
Bunel yueOHoI paboThI
CIIMHUIIAX qacax

OO611ast TPYA0EMKOCTh AUCHUIUIMHBI IO y4eOHOMY IIJIaHy 6 216
AyIUTOPHBIC 3aHITHS: 0,56 20

Jlexmmm (JI) 0,22 8

[Tpaktuyeckue 3anstus (I13) 0,17 6

JlaGopaTtopusie padoTs (JIP) 0,17 6
CamocrosrenpHas padora (CP): 5,20 187

[ToaroToBka K KOHTPOJIBHBIM paboTaM 1,00 36

Pedepar 1,50 54

CaMOCTOSTeTbHOE N3YYECHHE TUCIIUILIAHBI 2,70 97
By HTOroBoro KOHTpOJIS: 3K3aMeH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«MHCcTpyMeHTaIbHBIE MeTOAbI pu3nKo-xuMmuieckoro ananusa» (b1.B.0/1.6)

1. leabp AUMCHMIUIMHBI — MPUOOpPETEHHWE 3HAHMW M HABBIKOB B IUIAHMPOBAHUM U
IOpOBEEHUN  (PU3MKO-XMMHUYECKHUX  HCCIEJOBAaHUI  TYrolJIaBKUX  HEMETANIMYECKUX U
cunukaTHbx MatepuanoB (THuCM) ¢ ncnonb30BaHHEM COBPEMEHHBIX TPUOOPOB U METO/I0B.

2. B pesyabTrare n3y4eHusi AMCUHUIIMHBI 00y4AIOLINICH JOJIKEeH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) kommerenmusmu:

— CIIOCOOHOCTBIO TNIAHUPOBATH U MPOBOIUTH (PU3HMUECKUE U XUMHUECKUE KCIIEPUMEHTHI,
MPOBOAUTH OOpPaOOTKY MX pPE3YyIbTaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIIBUraTh T'MIIOTE3bI U
YCTaHABIMBATh TPaHMIBI UX NPUMEHEHMS, IPUMEHATH METOAbl MATEMAaTUYECKOIO aHaJIW3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepruMeHTanbHoro uccienaoBanus ([1K-16);

— TOTOBHOCTBHIO MPOBOJUTH CTaHJAPTHBIE U  CEPTH(PUKALMOHHBIE HCIBITAHUS
MaTepualioB, U3IEIHi 1 TexHomoruueckux mnporeccos (ITK-17);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMSI CBOMCTB XUMUYECKUX COCIUHEHUN U MaTepUaloB
Ha UX OCHOBE JUTS PelIeHus 33/1a4 npodeccuoHanbHoi nesirenbaoctr (ITK-18).

3uamo:

— COBpPEMEHHBbIE HayuyHble JOCTI)KEHUS M IIEPCHEKTHBHBIE HAIIPaBICHUs pPaboOT B
o0yacTu aHaM3a TYrOIUIaBKUX HEMETAINTIMYECKUX U CHJIMKATHBIX MaTepuasos;

— BO3MOYKHOCTH HMHCTPYMEHTAIbHBIX (DU3MKO-XMMHUYECKUX METO/A0B aHalu3a IMpU
pelIeHNH KOHKPETHON Hay4yHOU 3aJjaui M 00JaCTH UX TPUMEHEHUS;
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— OCHOBHBIE  AHAJIUTHYECKHE M  HMHCTPYMEHTAJIbHBIE  METOJAbl  MCCIIECIOBAHMUS
TYIOIUIABKMX HEMETANIMYECKMX UM CHWIMKATHBIX MAaTEpPHAIOB M HMX METPOJIOTHMYECKHE
XapaKTEPUCTHUKHU.

Ymems:

— 00OCHOBaHHO BBIOMpATh METOJBl HCCIENOBAHMS, COOTBETCTBYIOIIUE IPHPOJIE
aHAJIM3UPYEMOr0 MaTepralla v 3ajadaM dKCIIEPUMEHTa;

— IJJaHUPOBATh U NIPOBOJUTH AHATUTUYECKHUE UCCIIEIOBAHUS;

— aHaJIM3UPOBATH IIOJYYEHHBIE PE3YIbTAThI U OIIPEAEIIATH IOIPEIIHOCTH U3MEPEHUN.

Braoemy:

— MeToAaMHu paboThl C HAYYHO-TEXHHUECKOW, CIIPABOYHOM JTUTEPATypOl U 3JIEKTPOHHO-
OMONMMOTEYHBIMH pecypcamMH, B TOM YHCIIE, MO BONPOCaM aHATUTHUYECKHX HCCIEIOBAHUI
THuCM;

— IPaKTUYECKUMHU HABBIKAMU IIPOBEJICHUS AHAJUTUYECKUX OIpEACNICHUll, MEeToJaMu
MOJITOTOBKH MPO0 K aHAIIU3Y;

— CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K COBEPLIEHCTBOBAHUIO METOJHUK MCCIEIOBAHUSA U UX
IPUMEHEHHUI0O B CaMOCTOATEIbHOW HAy4yHO-HCCIEN0BAaTENbCKOW JEATENIBHOCTH B o0iacTu
HEOPraHUYECKOT0 MATEPUAIIOBEICHHUS.

3. KpaTkoe coaep:kanue JUCHUTIIHHBI

Beenenne.  ®OuU3MKO-XMMHMYECKHE U TEXHUYECKHE  CBOWCTBA  TYIOIUIABKMX
HEMETAJUIMYECKUX U CUJIMKATHBIX MaTepUaioB U HMHCTPYMEHTAJIbHbIE METO/Ibl X UCCIIET0BAHUS.

1. Metozpb! uccienoBanus (pa3oBoro cocraBa U CTpPYKTYphl CHIIMKATHBIX MaTepUaJIOB.

1.1. Tepmuueckne MeTO/1bl AaHATIU3A.

Knaccuukanus TepMUUeCKUX METONOB aHanu3a: AuddepeHnnanbHO-TepMUYECKHH,
TEPMOTPAaBUMETPUYECKHM, Ta30BOJIOMOMETPUYECKUN, auinaroMerpudyeckuid. [Ipocteie n
muddepeHManbHble  KpUBble — HarpeBaHus.  OCHOBBI ~ METOJOB  TepMorpapuu |
muddepennmanbHo-Tepmuyeckoro ananusa (ATA). Tepmuueckue 3¢ dexThl, COMPOBOKIAIOIINE
¢uznueckue M XMMHMUYECKHME NPEBpAIICHMs] MaTepuaioB. MeToAbl TEpPMOIpaBUMETPUM H
muddepeHmanbHoOi Tepmorpasumerpun. Q — nepuBarorpadus. lepuarorpadus, annaparypa
U TEXHUKa NIpoBeAeHMs aHanu3a. KauecTBEeHHBI M KOJMYECTBEHHBIN JepuBaTorpaduyeckuil
aHamu3. PacumdpoBka nepuBarorpamMm. Merton  auddepeHnmanbHOM  CKaHUpYOIIEH
nepusarorpaduu (JICK). TeopeTnueckne 0OCHOBBI METOAA.

1.2. Pentrenoa3oBelii aHAIH3.

Bo3nukHOBeHHE W TMpUpOAAa PEHTTEHOBCKUX Jydeil. Jludpakuuss peHTTEHOBCKOTO
u3nydyeHus. YpaBHeHue Bynbga-bperra. MIcTouHukn peHTT€HOBCKOTO M3JIy4€HUs, YCTPOHCTBO
PEHTT€HOBCKUX JU(PpakTOMETpoB. WaeHTHUUKaus KpUCTAUIMYECKUX BEIIECTB METOA0M
nopouika. Ilpurorosnenue obpasios. KauecTBeHHbli peHTreHoda3oBblii ananu3. Pacmudposka
pentreHorpamM. OlleHKa pa3MepoB HaHOKpHCTaIoB MeroaoM Jlebas-Illeppepa. Metonbl
KOJINYECTBEHHOT'O PEHTTeHO(ha30BOr0 aHAN3a.

1.3. CnektpodoTomMeTpruecKuii aHaIH3.

OcHoBHbIE 3aKOHBI CBETOIOTJIOILICHHUS. CriocoOsr IIPEICTaBICHMS
cnektpodoromerprueckux BeauuuH. [Ipuunnbl oTkiIoHEeHHH oT 3akoHa byrepa-Jlam6epra-bepa.
TexHuka onTHueckoi crnekTpockonuu B Y@ u BuauMoii obnactsx crnektpa. [I[puMeneHue 3toit
CHEKTPOCKOINUY JUIsl U3YUYEHUS IPONYCKAHUSI, OTPa’KEHUS U MOTJIOLIEHHS CBETa OECI[BETHBIMU U
OKpAaILlIEHHBIMU CHUJIMKaTHBIMU MaTepUallaMu.

Teopernueckue ocHoBbl KosebartenbHoM (K- n KP-) cnekrpockomuu crekon u
KPUCTAJIIMYECKUX CUIMKATOB. TexHuka n nposeaeHue aHanu3oB Ha K- u KP-cniekrpomerpax.
WNurepnperanus cnekrpoB. Ilpumenenne WK wu  KP-cnmekrpockomum uisi  CTPYKTYPHBIX
UCCJIEOBAaHUM CUIIMKATHBIX MaTepUaJIOB.

1.4. Mukpockonusi.

Ontuyeckass MuKpockonus. CoOBpeMEHHbIE  MeTaulorpauuecKue  MHUKPOCKOIIBI.
[IpyHuMNUaIbHBIE CXEMbl ONTHYECKUX MHKPOCKOIOB, OCHOBHBIE THIIBI ONTHYECKHUX
MUKpockomnoB. [lonsaTue ontuueckoro yBenuueHuss. OCHOBHBIE METOAUKHM CBEMKH Ha
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METaJuIOrpapuIecKX MHUKPOCKOTIAX.

OnekTpoHHass ~ MHKpockomusi.  PactpoBas ~ mukpockonus.  [IpocBeumBaromias
MUKpockorus. [loaroroBka oOpasloB Uisi KCCIEAOBAaHHUS MaTepHajOoB HAa MHKPOCKOIAX.
Wudopmanusa, momydaemas Ha pPAacTPOBBIX M MPOCBEUMBAIONIMX MHKpockomnax. I[Ipsmoe u
KOCBEHHOE HCCIICZIOBAaHHE.

2. Metoasl uUCCENOBaHUS JUCHEPCHOCTH CHJIMKATHBIX MaTepHalioB U IOPOBOMU
CTPYKTYPBI HCKYCCTBEHHOTO KaMHSI.

2.1. Metoasl ompeneneHUs  JIUCIEPCHOCTH  MOPOIIKOOOpa3HBIX  MaTepUasioB.
XapakTepucTUKa IUCHEepPCHBIX cucTeM. OCHOBBI aHalM3a TOPOIIKOOOPa3HBIX MAaTepHajoB.
Teopus 5KBUBaJIEHTHBIX cep.

Mertoapl onpeneneHuss TOHKOCTH MOMOJIA. Y JIeNbHasi MMOBEPXHOCTh MOPOIIKOOOPa3HbIX
MmaTtepuainoB. OrpeneneHue yIEIbHOW MOBEPXHOCTH METOJIOM BO3AYXOIPOHUIIAEMOCTH.
Omnpenenenne yaenpHOW TOBEPXHOCTH 110 METOLY HU3KOTEMITEPaTypHOU aicopOIMu a3oTa.

MeTtoapl onpezeneHus: TpaHyJIOMETPUUECKOTO cocTaBa MaTepuanoB. CUTOBOW aHANU3.
XapaktepucTuka mkanbl cuT. CearMEHTAllMOHHBIM aHadN3 U OCOOCHHOCTH €ro MpPOBEACHUS
OpU aHauu3e pa3iuuHbiXx MartepuanoB. CenapanuoHHbI aHanu3. CBeTOBas ONTHYECKas
MHUKPOCKOTIHS.

Meton nazepHoil qudpakiui, TEOPETHUYECKHEe OCHOBbI Merona. [IpuHuun nencTBus
Ja3epHOTO0 MUKPOAHATU3aTOPA.

CpaBHUTENBHBII aHAIW3 Pe3yIbTaTOB OMPEICIICHUS TUCIEPCHOCTH MOPOLIKOOOPA3HBIX
MaTepHaJIoB, NOJYYCHHBIX Pa3IHYHBIMU METOJIAMH U IPUYHHBI UX PACXOXKICHUSI.

2.2. Metoabl ccleA0BaHUS TOPOBOM CTPYKTYPHI KAaUJUIIPHO-TIOPUCTHIX TETI.

XapakTepucTHKa KaMMUIIPHO-TIOPUCTRIX Ten. Kiaccudukanust mop B TOPHCTHIX
Mmarepuaiax. B3auMOCBiI3b MeXIy KanWUIAPHO-TIOPUCTOW CTPYKTYpOH MaTepuala U €ro
(U3UKO-TEeXHUIECKUMHU CBOMCTBAMH. XapaKTEPUCTUKH IOPOBOTO IMPOCTPAHCTBA IIEMEHTHOTO
KaMHS.

Knaccupukanuss  MeTOlOB  ONpeNeNieHUus]  MOPUCTOW  CTPYKTYphl — MaTepUaoB.
OnpezneneHue MOPUCTOCTH METOJOM PTYTHOH mopomerpuu. Pacdyer oObema M auamerpa mop
Marepuana. OrmnpeneneHnue OTKPHITOM TMOPUCTOCTH METOJIOM HachkimeHus. Pacder 3akpeiToin
MOPUCTOCTH.

Onpenenenre koapduueHTa U CKOPOCTH KaIWIIIPHOIO BOJONOIIOUIEHHS MaTepHara.

3. Meroas!l nccaea0BaHUs MEXaHUYECKUX U YIIPYTUX CBOMCTB.

3.1. Metoapl onpeaeneHns IPOYHOCTHBIX XapaKTEPUCTHK.

OO6opynoBaHre W METOABI ONPEEIICHUS] TIPOYHOCTH TPU CXKATHUH, PACTSHKEHHUH, U3THoe,
HOJrOTOBKA U XpaHeHHe 00pas3IioB.

3.2. Metonpl ompeneneHus  TPEIIUMHOCTOMKOCTH  (KPUTHYECKUH  KOd(hHUIMeHT
WHTECHCUBHOCTHU HAMPSIKEHUI).

3.3. OnpeneneHue MOIYJIS YIPYTOCTH KEPaMUYECKUX MATEPHAJIOB IO CTpeie mporuda u
PE30HAHCHBIMH 3BYKOBBIMU METOJIaMH.

4. O0beM yueOHOW TUCUUIIJIMHBI

Brs! yaeGHOR paboTs! B 3auernrix | B akagem.
eIMHULIAX qacax

OOw1ast TPyA0EMKOCTh AUCHUILIUHBI IO Y4eOHOMY IIJIaHy 4 144
AyIUTOpPHBIE 3aHATHS: 0,28 10

Jlexumu (JI) - -

[Ipaktrueckue 3ausarus (113) 0,28 10
CamocrostenbHas padora (CP): 3,61 130

CamocTrosTenbHOE U3YUYCHHUE Pa3/IeIOB TUCIIUILUIUHBI 3,61 130
Bug uTOroBoro KOHTpOJIS: 3a4€T C OLIEHKOU 0,11 4
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AHHOTan U padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Ixoaorus» (b1.B.O/1.7)

1. Heab aucuMmauHbl — GOPMUPOBAHUE TPEICTABICHUS O COBPEMEHHBIX
IKOJIOTHUECKUX TpodiieMax, 0 (PU3NKO-XUMUYECKUX TMPOIeccax, MPOTEKAIONUX B Pa3IMYHBIX
KOMIIOHEHTax OKpPYXKAaIled cpelpl U O CTENEHUW AaHTPOIOIE€HHOTO BO3JECUCTBUS Ha 3THU
MIPOIIECCHI; BRIPAOOTKA HABBIKOB CHCTEMHOTO ITOX0/a K U3YUCHHIO U PEHICHHIO YKOJIOTHUSCKUX
npo0JieM, BO3HUKIIUX B PE3yNIbTaTe MPOMBIIIJICHHO-XO3SICTBEHHON NEATENIbHOCTH 4YeJIOBEKa;
pa3BUTHE MBIIUICHUS, TO3BOJIAIONIETO MPABWILHO OLIGHUBATh JIOKAJbHBIE W OTJAJICHHBIC
MIOCJIE/ICTBHS IPUHUMAEMBIX PEIICHUN 111 OKPYKAIOIIEH Cpeibl U YEJIOBEKaA.

2. B pe3yJbTaTe M3y4YeHUs] AUCHUILIMHBI 00y4aIOIIHIiCH T0JIKEH:

Obnaoams cnegyromumu oduienpodeccuonanbubiMu (OIK) komneTeHusIMu:

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O COBPEMCHHOW (PU3MYCCKOW KapTHHE MHpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBA I IOHUMaHUs
OKpy»Xxarouiero mupa u siieanit npupozsl (OI1K-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMS O CTPOCHUM BEUIECTBA, INPHUPOAE XUMHYECKOM
CBSI3U B PA3JIMYHBIX KJaccaX XMMHUYECKUX COCIMHEHUM JJIsi TOHUMAHHS CBOMCTB MaTEpHUAJIOB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriem mupe (OITK-3).

3namo:

OCHOBHBIE 3aKOHBI OOIIEH IKOJIOTHH;

— 3aKOHOMEPHOCTH CTPOEHHUS U (PYHKIIMOHUPOBAHUM OHOChepHI;

— COBPEMEHHBIE KOJIOTUYECKUE MPOOITIEMBIL;

— OCHOBBI PAIIMOHATILHOTO TTPUPOIOTIOIB30BAHHS;

— OCHOBHBIE TPUHITUIIBI 3aIUTHI IPUPOJHOMN CPEbl OT aHTPOIIOT€HHBIX BO3IEHCTBUIA;
CTPOCHHE OCHOBHBIX Teochep 3eMiid M OCHOBHBIC (U3HKO-XHMHUYSCKHUE IPOIIECCHI,
MPOTEKAIOIIME B HUX;

— OCHOBHBIC TTOHSTHUS U TPUHITUIIBI KOHIICTIIIUN YCTOMYHBOTO Pa3BUTHUS,

— OCHOBHBIE CBeJeHHS O TI00anbHOW mpoOJeMaTuke, NPUPOIHBIX pecypcax,
MJIaHETApHBIX TPAHUIIAX, AaHTPOMOTEHHOM BO3JICUCTBUHM HAa OKPYXKAIOIIYIO CPeNy, YIpaBICHUU
KaueCTBOM OKPY’KaIOIIEH Cpe/bl;

— TIPUHITUIIBI 3€JICHON XUMUHU.

Ymemy:

— TPUMEHATh TOJYYCHHBIC 3HAHWS I OIICHKU COCTOSIHHS OKpY)KAIOUIEH Cpeabl U
palMOHAIBHOTO UCHOJIb30BAHMS IPUPOIHBIX PECYPCOB;

— HCTOJB30BaTh CETEBBIE KOMIBIOTEPHBIC TEXHOJOTUM M 0a3bl JAHHBIX I PELICHUS
KOHKPETHBIX 9KOJIOTHYECKHUX MPOOIIeM.

Braoems:

— TMOHSTHIHBIM amlmapaToM B 00JacTH 00IIeH SKOIOTHH, PallHOHAILHOTO MUCTIOIh30BaAHUS
MIPUPOTHBIX PECYPCOB U 3aIUTHI OKPYKAIOIIEH CPEIbI.

3. Kparkoe coaep:kanue TUCHHUIIIAHBI

Brenenue, OCHOBHBIC TTOHSATHS TUCITUTIIIUHBL.

MecTo TUCHUIUIMHBI B CUCTEME OOIIEer0 M XMMHYECKOTO 00pa3oBaHMs. DKOJIOTHUECKOE
oOpaszoBaHue W 00pa3oBaHHWE JJIA YCTOMYMBOTO pa3BUTHsA. OOIIECTBO M OKpYXKaromias cpena.
[IoHsATHE YCTOWYMBOIO pa3BUTHS.

Mopayns 1. OO6mme Bompockl skojoruu. buocdepa. buoskomorus. buochepa u
YCTONYUBOCTb.

1.1  OcHoBHBIE 3aKOHBI OJKOJOTWU. buoskonorusa. IlonsTne 00 dKocHCcTEMaX.
YcroitunBoCcTh dKOCHCTeM buocdepa, ee IBOMONHS U YCTOHYMBOCTh. DKOCHCTEMBI 3eMIIU U
yCTONYMBOCTh. OCHOBHBIE CBEAEHUS O MUIaHeTe 3emisi. OCHOBHBIE TOHATHS YKOJIOTHH. 3aKOHBI U
npuHUUINbBl  3kosoruu. [loTokm »sHeprum u BemectBa B 3kocuctemMax. (OCHOBHbBIE
OMOreOXMMHYECKHE LUKIIbI (KpYyroBOpOTH BemlecTB). LIMKIMYHOCTH mpoleccoB B 6uochepe u
YCTONYUBOCTb.
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1.2 Hapopmonacenenue. YenoBedecTBO Kak wyacTb Ouocdepsl. Jlemorpaduyeckue
POOJIEMBI

JluHaMuKka 4YeIOBEYECKOM TMOMMYJSAIHNH, POXKIAEMOCTb, CMEPTHOCTb, BO3pacTHAs
cTpykTypa. [IpobiieMbl coBpeMeHHOro 3Tara pocTa YUCIEHHOCTU HaceneHus. [ eorpaduueckoe
pacnpezeneHue HaceaeHus. PerynupoBannue HapoJOHACEIEHUS.

Monayne 2. Crtpoenue u coctaB reochep 3emnn. OcCHOBHBbIC (HU3UKO-XUMHUUYECKHE
MPOIIECCHI, IPOTEKAIOIIUE B reocdepax.

2.1 Atmocdepa 3emiu

Crpoenne aTmocdepbl, posib (HOTOXUMHUYECKUX peakiuid B (OPMHPOBAHUU COCTABA
aTMocQepBhl.

[MapaukoBsiii d¢dekrt. [TapaukoBbie Ta3el B atMochepe. KimMaTudeckue mocieacTBus
AHTPONOTEHHOW JeSTeIbHOCTH.

Pacnipenenenuie koHIieHTpauu 030Ha B arMmocdepe. O30HOBbIN cinoi. [IpupoaHbIil UK
o30oHa. CoBpeMEHHOE COCTOSTHHE 030HOBOTO ciod. [locnencTBus pazpyiieHuss 030HOBOTO CIIOS
3emim s yenoBeka u Ouocheps B menom. CtparocdepHsiit 030H U TponochepHbI 030H:
CXOACTBO U paziauuusi. MexIyHapoJHOe COTPYAHMYECTBO B O0JacTU OrpaHUYCHUE
MIPOM3BOJICTBA U UCTIOJIB30BAaHMS 030HOPA3PYIIAOIINX BeIIecTB. MOHpEaIbCKUN TPOTOKOI.

KucnotHble 101 1 IpoIecChl OKUCIEHUS npuMeceil B Tponocdepe. DoTOXMMUYECKHA
CMOT.

2.2. T'uapocdepa 3emnu

Buast Bom nHa 3emite. IlpecuHbie Boawl. ['maposmoruueckuii 1uki. [moGanmbHbie
JKOJIOTHUECKHe MpoOsieMbl Tuapocheprl. ['maBHbIE KAaTHOHBI M AHUOHBI TPUPOJHBIX BOJI.
KucinoTHO-OCHOBHOE paBHOBecHE B TPUPOAHBIX Bojax. LI[eT0YHOCTh TPUPOMHBIX BOI.
OCHOBHBIE TNpPUYMHBI, OSTalmbl W MOCIEJICTBUS  3aKUCIEHUS MPUPOAHBIX  BOJOEMOB.
OKHCIUTEBHO-BOCCTAHOBUTENBHBIE TPOIECCHl B MPHPOIHBIX Bopoemax. Crpatudukanus
IpUpOAHBIX BooeMoB. [Iporeccsl adTpodukanuu BogoeMoB. [IpHunHbl U ocneacTBuUS.

2.3. JIutocdepa 3emnu

3emHas kopa. I[louBa. Ctpoenue mnouBeHHoro cinos. CocraB mouB. OpraHuyeckue
BEIIECTBA B MMOYBE. POJb JKUBBIX OPraHU3MOB B (POPMHPOBAHWU TIOYBEHHOTO CJOs. TspKelnbie
MeTasbl B ouBe. Jlerpananus nous. BoiHas u BeTpoBas 3po3us MOUB.

Mopayns 3. AHTpPONOTeHHOE BO3JIEWCTBHE Ha OKPYXKAIOIIYIO CpPeay M palliOHAIBHOE
PUPOIONOIB30BAHNUE.

3.1. Ilpupomubie pecypcol. llonsTne 00 OTX0max MPOU3BOJCTBA M TOTPEOJICHUS.
ManooTxoHble 1 0€30TXOJHBIE TPOU3BOICTBA.

3.2 Ilonsate O IUIAHETapHBIX TIpaHUIAX. AHTPONOIeHHbIE  BO3MYILEHUS
OMOreoOXMMHUECKUX LUKIOB a30Ta U (pocdopa. OCHOBHBIE IPUHIIUIIBI 3€JIEHONH XUMUH.

Monynb 4. YcToiiuuBoe pa3BUTHE

[lonatue 006 ycroitunBom pasButuu. Mcropus crtaHoBieHuss moHATHA. Bkian
OTEYEeCTBEHHBIX  y4eHbIX. Llemn  ycroitumBoro pasButms OOH. MexmyHapogHoe
COTPYAHHUYECTBO B O0JACTH YCTOWYMBOIO pa3BUTHs. IIpOMBbIIITIEHHAs SKOJIOTUS M 3eleHas
XUMHS KaK HHCTPYMEHT 00eCTieueH s YCTOHYNBOTO Pa3BUTHL. DKOJIOTHYECKAst ITHKA.

4. O6beM yueOHOI TMCIHHNJIMHBI

. B 3auerHbIx B akanewm.
Bunpsl yaeOHOM paboThI
eIMHUIIAX qacax

OO01mas TpyA0eMKOCTh TUCHUTUIHHBI TI0 Y4eOHOMY IIAHY 3,0 108
AyJIUTOpHBIE 3aHATHS: 0,34 12

Jlexmum (J1) 0,17 6

ITpaktuueckue 3ansatus (I13) 0,17 6
CamocrositenpHas pabora (CP): 2,55 92

CaMocTosiTenbHbIE paOOTHI C 3aIaHUSIMHU 1,88 68

Jlpyrue Buapl caMOCTOSITENIbHON paboThI 0,67 24
By utoroBoro KOHTpOJIS: 3a4eT 0,11 4

61



AHHOTanuA padoyeil MPOrpaMmbl TUCUUIIMHBI
«TensioBble MPOLECCHI M ArPeraThbl TYrolJIaBKUX HEMETAJIMYECKHX CHIINKATHBIX
matepuaio» (b1.B.0/1.8)

1. Heap aMCUMIUVIMHBI — TpUOOpeTeHHE  3HAHWM MO TEOPETHUYECKUM OCHOBaM
reHEepaly TeIjla W TEIUIOBBIX IIPOLECCOB, MPOTEKAOIIMX IPU TOJYyYEHUU CHIIMKATHBIX
MaTepuaioB M HW3JENHHA, a Takke MPUHIUIAM pabOThl, YCIOBUAM OJKCIUTyaTallMH, OCHOBaM
IPOEKTHpOBaHUs TeIoBbIX arperatoB THCM.

2. B pe3yabTaTe 0cBOeHH S JUCUUIIJIMHBI 00YUAKOIIMIACS T0JI/KEH:

Obnadams cnenyromumu npodeccuonansabivu (I1K) komMneTeHIusIMHU:

— TOTOBHOCTBIO K OCBOGHMIO M IKCIUTyaTalli¥ BHOBb BBOAMMOTro obopymoBanus (I1K-
8);

— CIOCOOHOCTBIO  AHAIM3UPOBATH  TEXHUYECKYI0  JoKyMeHTanuio. [lonOupats
000py/I0OBaHUE, TOTOBHUTH 3asBKU Ha MpHOOpeTeHune 1 peMoHT obopynoBanus (I1K- 9);

— CHOCOOHOCTBHIO BBISBISATH M YCTPAHSITh OTKJIOHEHHS OT PEXHUMOB pabOThI
TEXHOJIOTUYECKOTO 000pYI0BaHUS U TApaMeTPOB TexHoJoruueckoro nporecca (ITK-11).

3namo:

— TEOPETUYECKUE OCHOBBI OPraHU3allMU TEIJIOBOM OOpabOTKH B TEIUIOBBIX arperarax
CUJIMKaTHOM TEXHOJIOTUN

— TPUHIUIBI BBIOOpA U pacueTa GpyTepoBok TemioBbix arperatos THCM

—  TEOPETUYECKHE OCHOBBI IIPOLIECCAa CYLIKH CBIPbEBBIX MATEpUAIOB U U3JAEIHUU
CUJIMKATHOM TEXHOJIOTHH;

— KOHCTPYKIMHM M HPUHLUIBI PabOThl OCHOBHBIX TeIuloBbIX arperaroB THCM wu
CYILIWJIOK JUISl CYIIKH ChIpbst U n3nenuit THCM.

Ymemu:

- OCYIIECTBIISATH BHIOOP TEIIOBOM 00pabOTKH M UCTOYHHUKA TETIa JIJIsl IPOU3BOJICTBA
nagaoro suna THCM

— TpOU3BOJAUTH BBIOOp KOHCTPYKLIMH TEIUIOBOTO arperata Jajisi IPOHU3BOJCTBA
THCM u ocyuiecTBiasATh HEOOXOMMbIe KOHCTPYKTHUBHBIE U TEIJIOTEXHUUECKUE PacUeThl;

—  BBIIOJHATH U YUTATh YEPTEKHU OCHOBHBIX TEIJIOBBIX arperatoB THCM;

— HCIIOJIb30BaTh CPEJICTBA KOMIIBIOTEPHOU I'paUKy JUIsl H3TOTOBIICHUS YepTeKeH.

Braoemy:

— 3HaHWsIMH 00 A3((HEKTHMBHOCTH HMCIOIB30BaHUS U CIIOCO0AX IKOHOMHUM TEIUIa IMPHU
npoussojactee THCM

— 3HaHUSAMHM 00 OCHOBHBIX (PM3MKO-XMMHYECKHUX Ipolieccax, MPOUCXOIAIINX INpHU
cunte3e THCM u ux cBsizu ¢ npoieccamu TermiooOMeHa

— 3HAHMSMHU O COBPEMEHHOM TeIuloTeXHHuYeckoM obopynosanuu THCM

—  METOAMKON KOHCTPYKTMBHBIX M TEIUIOTEXHMYECKHX PACUETOB TEIUIOBBIX ArperaTtoB
THCM.

3. Kpartkoe cogep:xanue TUCUMIIMHbBI

OOu1re smeMeHThl KOHCTPYKIMHM TEIUIOBBIX arperaroB: 30HAa I'eHEpaluu Terja U 30Ha
TEXHOJIOTMYECKOT0 IPoLecca.

I'enepanus TEmIOTHl B TEIUIOBBIX arperarax  Buabl ToIIMBa M HMX OCHOBHBIE
XapaKTepuCTHKU. PacueT mporiecca ropeHusl TOIUIMBA, CIIOCOOBI M YCTPOWCTBA AJISL CHOKUTAHUS
pa3HbIX BMJIOB TOILIMBA. BUIbl 35eKTpoHarpeBareneil A nedeil CONpOTUBIEHUS: MaTEpUaIbl,
KOHCTPYKIUU U YCIIOBUS CITYKOBI.

Ponb ra3oBBIX MOTOKOB B OpraHu3alMu paboThl TeoBbIX arperaroB THCM.
Oco0eHHOCTH IBI)KEHUSI Ta30BBIX TTOTOKOB B ycTaHOBKax THCM.

TenmooOMeHHBIE TMpOIECCHl NPU TEIUIOBOM 00paboTke B meuax u cymmiakax THCM.
KonBekTuBHBIN peskuM paOOTHI TEIUIOBBIX arperatoB. PaguanoHHbIN pexuM padoThl TEIIOBBIX
arperaToB. Pa3HOBHHOCTH M 00JIaCTH MPUMEHEHHSI paIMallMOHHOTO TEIII000MEHa.
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[Ipob6nembl TeMION30IAINHY TpU padOTe TEIUIOBBIX arperatoB. TpeOoBanus K GpyTepoBKe,
OTHEYNIOPHBIE ¥ TEIUIOM3OJIALIMOHHBIE MAaTEpHajbl, HCIOJIb3yeMble IPH KOHCTPYMPOBaHUU
teroBbix arperatoB THCM. Pacuer (¢yTepoBOK B  yCIOBUSIX CTAallMOHAPHOTO U
HECTAllMOHAPHOI'O TEIUIOBOTO MTOTOKA.

[Iponeccsl, mpoucxopsive IpU YAAJIEHUHM BIArM M3 MaTepUaloB WM U3JEIuH,
MEXAHU3MBI [IEPEMEILEHNUS BJIaTrd BHYTPH MaTepHalla, yCaJOuHble HANPSKCHUS, [IOBEPXHOCTHBIN
U KPUTUYECKUH IPaIUEHT BIAXKHOCTH. BBHIOOp ONTHMaNbHBIX peXUMOB CylIku. KoHCTpykuuu u
OPUHIUI paboOThl CYIIMWJIOK [UIS CYIIKH ChIPEBBIX MaTepHalioB M CYIIKM KepPaMHUYECKHUX
U3JIEIHN.

OcHOBHBIE (DPU3MKO-XMMHUYECKUE IPOLECCHl, MPOUCXOASIIME NpU OOXKHUIe H3ACIUM
KEpaMHUUYECKON TEXHOJIOTUH, UHTEPBAJI CIIEYEHHOI'O COCTOSIHUS U €r0 BIUSHHUE HA OpraHU3ALUI0
nporecca ooxura. Knaccugukanus nedeit 1y o0xura kepamuueckux uzaenuil. Koncrpykuus u
OpUHLMII paboThl nedyeld mnepuoaumyeckoro peicteus — [leun HempepbIBHOTO JI€HCTBUS,
KJaccu(uKanus no pexxuMy ookura 1 BUAy Kepamuyeckux uzzenuil. Konctpykuus u npuHuumn
JICHCTBUSI  TYHHEIBHBIX II€YE€d  OTKPBITOrO IUIaMEHH. Pacuer IpOU3BOAUTENBHOCTH,
reOMETPUUECKUX PasMEPOB U CTPYKTypa TEIUIOBBIX OaJlaHCOB TYHHENBHBIX nedel. IIpuHimn
paboThl, 0OCOOEHHOCTH KOHCTPYKIMH U 00JacTb NMpUMEHEHHS] My(QelbHBIX Meueil 1 o0xura
U3Jenuil KepaMHuecKol TeXHOJoruu. OCOOEHHOCTH KOHCTPYKLUMH M 00JacTh NPUMEHEHUS
KOHBEHEpHbIX Iedel. OjekTpuueckue mneud. TpeOoBaHusS K MaTepually HarpeBarels,
0COOEHHOCTH KOHCTPYKLIMM M OpraHu3anuu oOxura. BwlcokoTemmepaTypHble 3J1€KTpUYECKUe
MIeYH JIJIs 00KHUTa U3JIETTUN TEXHUYECKON KepaMHUKH.

TemoBele arperatbl CTEKOJBHOM TexHonoruu. Ilpomeccel, npoucxopsmue mpu
TepMO0OOpaboOTKEe CTEKOJIbHOW MmuXThl. Kiaccudukanus crekioBapeHHBIX medeil. Bribop
KOHCTPYKLIMM CTEKJIOBAapEHHOW Ie4YM B 3aBHCHMOCTHM OT COCTaBa CTEKJIa, BUJa M crocola
BbIpa0OTKM crekygousgenuil. KoHCTpykuuss M HOpUHUMI JSHCTBUS Medyell MepuoJnyecKoro
neictBus. KOHCTpyKnns W NpUHIUN JOEHCTBUS BAaHHBIX I€YEH HENPEPBIBHOTO JIEHCTBUS.
Knaccugukanus, odmpe 3neMeHThl KOHCTPYKIHHA. KOHCTPYKIIMY M IPUHITUT IEHCTBUS THITOBBIX
ne4yeld HENpEpPhIBHOIO JEHCTBUS JUIsl NMPOM3BOACTBA CTEKJIa M crekinousnenuil. CpaBHEHHe
Pa3HbIX TUIIOB Meuel Mo TerioBoil agdexkTuBHOCTH. [Iponeccsl TenaoodMeHa 1 Bapka cTekia u
B BAHHBIX I1€4aX HEIPEPBIBHOIO AEHCTBUSA. PacueT KOHCTPYKTUBHBIX Pa3MEPOB CTEKIOBAPEHHBIX
nevyeil  HENmpephIBHOIO  JEHCTBUS, CTPYKTypa TEIUIOBBIX OanmaHcoB. Mcnonb3oBaHue
AIIEKTPO3HEPTUU Ul BapKM CTEKJIA. DJIEKTPUUYECKUE MEUM NEPUOANYECKOTO U HENPEPHIBHOTO
neiicTBus, TpeOoBaHMS K 3yekTponaM. ['azoanexkTtpuueckue neun. CpaBHEHUE IUIAMEHHBIX,
ANIEKTPUUYECKUX, Ta303JeKTPUUECKUX IMedyeld 1Mo 3(PQPEeKTMBHOCTH HCHONb30BAHUS TEIIOBOM
DHEPIHUH, YIEIbHOMY ChbeMy. BeroMorarenbHble Iedr CTEKOJIBHOW TEXHOJIOTHH.

TennoBble arperarsl 17 NIPOM3BOJCTBA BSKYIIUX MarepuainoB. [Iporecc obpa3oBanus
KJIMHKEpa B NIEUHBIX arperarax. MoKpbIil 1 cyXol criocod Mpou3BOACTBA LIEMEHTHOTO KJIMHKEpA.
OU3NKO-XMMUYECKHE IPOLECChl, MPOTEKaoUIMe TMpH OOXKWUIEe CHIPbEBOM CMecH U
TEIJIOTEXHUYECKHUE XapaKTEPUCTUKN OCHOBHBIX TEXHOJIOTMYECKUX 30H IIEYHOTO arperara.

Koncrpykuus w mnpuHmuMn paGoThl  BpalAIOMIMXCS Ie4Ye MOKpOro  crocoba
npousBojacTBa. Ilpomeccsl TemooOMeHa BO  BpalIAOLICHCs Me4M MOKPOro —crocoda
IPOM3BOJICTBA, NMYTH MHTEHCU(UMKALMU KOHBEKTUBHOW Temionepeaaun. Ileunsle arperarbl
CyXoro cmocoba NpOU3BOJACTBA C 3all€YHBIMU TEINIOOOMEHHUKAMU. BBIHOCHBIE pPEAKTOPHI-
JIeKapOOHU3aTOPHI MEYHBIX arperaToB CyXoro crnoco0a, ux pasHOBUIAHOCTU M MPUHIUN PabOTHI.
KoHcTpyKIuu U TemioTeXHU4ecKre 0COOEHHOCTH paboThl XOJOAMIBHUKOB MEYHBIX arperaToB
JUIs IPOU3BOJCTBA LIEMEHTHOI'O KIMHKEpa PacyeT KOHCTPYKTUBHBIX pa3MepOB BpaIAOLIUXCS
nevel, CTpyKTypa TEIUIOBOTO M MaTepHaIbHOTO OalaHCOB BpallalOMIMXCS MeYeil MOKpPOro u
Cyxoro croco0a Mpou3BOICTBA IEMEHTHOTO KJIMHKepa. ['a30-MaTepuanbHble TOTOKU B MIEYHBIX
arperatax II€MEHTHOTO IPOM3BOJACTBA M HX B3aMMOCBSI3b C MPOIECCAMU TEIIOOOMEHa.
KoHCcTpyKkiuss M DOpUHLMIN JAEHUCTBUS INAXTHBIX TI€Yed M Ne4Yeld KUIALIEro Cios s
MIPOM3BOJICTBA M3BECTU. ['MIICOBApOUHBIE KOTJIbI, YCTAHOBKM COBMECTHOI'O MOMOJIa U OOXKHra
(cymkn) cblpbeBbIX MaTepuanoB. KoHTposb Hax paboTON TEMIOBBIX arperaTos.
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4. O0beM y4eOHOH JUCHUIJIMHBI

Bunbr yueOHOM paboThI Beero
B 3au. en. B akan. gacax

OO01mas TpyA0eMKOCTh JUCIUTIINHBI TI0 YIeOHOMY TIaHY 4 144
AyauTOpHBIC 3aHATHS: 0,75 27

Jlexmmm (J1) 0,33 12

[Tpaxtrueckue 3ansatus (113) 0,41 15
CamocrositensHas padbora (CP) 3 108

Kypcosoii npoext (KII) 1,5 o4

Jlpyrue BUIBI CaMOCTOSITEILHON pabOThI 15 54
But uToroBoro KOHTPOJISI: 9K3aMeH 0,25 9

AHHOTaIUA padoyeil MPOrpaMMsbl AU CHUILIMHBI
«Haueprarenbnasi reomerpus» (b1.B.0/1.9)
1. Heab AMCHUNIIMHBI — H3Y4YEHHE CIIOCOOOB OTOOpa)KEHHS MPOCTPAHCTBEHHBIX

(GopM Ha TUIOCKOCTH, BBINOJIHEHUE U YTEHHUE YEPTEKEW, MPaBUII U YCIOBHOCTEH, MPUMEHSIEMBIX
npu 3toM (ctanaaptel ECK/I).

2. B pesyabTare n3y4eHusi AMCUMILIMHBI 00y4AIOIIUICH JOJI/KEH:

Obnaoame caenyromumu  o0mekyabTypHsiMu (OK) u  obmenpodeccuoHambHBIMU
(OIIK) KOMITETeHIUSIMU

— CIIOCOOHOCTBIO K CaMOOpraHu3aiuu u camoodpaszosanmio (OK-7);

— CHOCOOHOCTBIO K BJIAJIEHHUI0O OCHOBHBIMH METOJAMM, CIOCOOAMHM U CpPEICTBaMU
MOJTyYeHUs, XpaHEeHUs, MepepaboTKu HHQOpPMAINK, HAaBBIKAMHU PabOTHI C KOMIIBIOTEPOM Kak
cpencTBoM yrpasieHus uapopmarmeit (OI1K-5).

3namu:

— cTI0cOo0BI 0TOOpaKEHUS TPOCTPAHCTBEHHBIX (HOPM Ha TUIOCKOCTH;

— MpaBWJIa ¥ YCIOBHOCTU NPU BBIOJIHEHUN YEPTEXKEH;

— BHUJIBI CHMMETPHH T'€OMETPHUECKUX QUTYp;

— BO3MOXXHOCTU TPUMEHEHHUS METOJOB HauepTaTeIbHOW TEeOMETPUM sl peleHHs
(UBUKO-XUMHYECKHUX 3a/1a4.

Ymemn:

— BBIIOJIHATh U UYUTATh YEPTEHKU T'€OMETPUUYECKUX MOJENEH C y4eTOM JIEHCTBYIOIIUX
CTaHJapTOB.

Braoemy:

— crocob6aMu ¥ MprueMaMu U300pakeHUsl IPEMETOB Ha TIOCKOCTH.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Monayns 1.00mmue npaBuia BEIIOJIHEHHUS YEPTEKEH.

1.1. IlpaBuna BbIIOJIHEHUS W OQOPMIICHHUS 4YEepTEXKEH B  COOTBETCTBUH C
['OCT. ®opmatbl: pa3smeppl M O00O3HAYEHHWE OCHOBHBIX M JONOJHUTENIBHBIX (HOpMaTOB.
Pacnonoxkenne ¢dopmaroB. MacmTab: HaTypalbHBIM MaciiTad, CTaHIAPTHBIE MAacCIITaObI
YMEHBIIEHUs W yBenudeHus. JluHum: Tunsl ¥ TommuHa JuHui. Hpudt: THOBI M pasmeps
mpudtoB. OCHOBHbIE HAJIIUCH IPaQUUECKUX U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckne mnoctpoeHus. ConpspKeHUs: OCHOBHBIE BHIbl W IIpaBHia
BBIMOJIHEHUs. YKJIOHBI U KOHYCHOCTH: pacueT M IpaBWjia HaHECEeHUs Ha deprexe. JlemeHue
OKPYKHOCTH Ha paBHbIe YacTu. HaHeceHne BBIHOCHBIX M pa3MEpPHBIX JIMHUN Ha YepTeke.

Monyns 2. [IpoeunpoBaHye reoMeTpHUECKUX QUTyp.

2.1. Mertoxn npoexkuuii. Buasl npoenuposanus. LleHTpanpHOE NpoenMpoOBaHME: LIEHTP
IIPOCLMPOBAHUS, IUIOCKOCTh MPOEKIHM, NpOoeHupyromue Jydd, npoekuuu. CBoilcTBa
LIEHTPaJIbHOTO MPOeHUpOBaHus. JlIOCTONHCTBA U HEOCTATKH LIEHTPAJIBHOTO MPOELIMPOBAHHUS.

[TapannensHoe mnpoenupoBanue. Hanpasnenwe mnpoenupyrommx maydeid. CBoiicTBa
napajuleIbHOTO  IpoeuupoBaHus. [IpoennpoBaHMe  KOCOYrOJIBHOE M IPSIMOYTOJIBHOE
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(oproronanbHoe). CBOWCTBa OPTOrOHAJIBHOrO mpoenupoBanus. OOpa3oBaHHE KOMILJICKCHOTO
yeprexxa (dmopa Monka). OpToroHanbHbIH depTex Toukn. KoopauHatel Touku. [locTpoeHue
TOYKH I10 €€ KOOpIUHATaM.

2.2. IIpsimbie uHUU. CriocoObl 3aanus IpsaMoi Ha dyeprexe. Kiaccudukamms: mpsamMbix
[0 PacMOJIOXKEHUI OTHOCUTENBHO APYr Jpyra: MNpsMbIe INEpeceKarolluecs, NapauieiabHble U
ckpemuBaromuecs. Knaccuduxaius npsMbIX OTHOCUTEIBHO IUIOCKOCTEH MPOEKLUN: HpsIMbIe
OOLIEro W YacTHOTO MOJIOKEHUS — MPAMbIE YPOBHS U npoenupytomue. IlpuHapiexxHocTs TOUKH
npsimoid. Teopema o mpoenrpoBaHUM MPSMOTO YTIIa.

2.3. [Tnockocts. CriocoOBI 3aaHKs TUIOCKOCTH Ha yepTexe. Kinaccudukanus miockocTeit
[0 PACIOJIOKEHUI0 OTHOCUTEIBHO IUIOCKOCTEM NPOEKLMH: IUIOCKOCTH OOLIEro M YacTHOIO
II0JIO’KEHHUS — IPOELUPYIOIIKE U YPOBHS. [IprHaII€KHOCTh TOUKHU U MIPAMON MIIOCKOCTH.

2.4. Kpussle nunuu. Knaccudukanuss KpUBBIX: LUPKYJIbHbIE U  JIEKAJIbHEBIE,
3aKOHOMEpHbIE U He3aKkoHOMepHbIe. [lopsiiok kpuBoi uHuu. [110cKue KpUBbIe IMHUU BTOPOTIO
MOpsZIKa: AJUIMIC, Mapaboia, rumnepOona. I[IpocTpaHcTBEeHHBIE KpUBbBIC: IMIMHIpPUYECKAs U
KOHUYECKasi BAHTOBBIE JINHUMU.

2.5. Tloepxnoctu. OOpazoBaHue M  3aJlaHUE TIOBEPXHOCTEH Ha  YEPTEKe
(knHeMaTHYeCcKuil W KapkacHbI crocoOwl). [lonarne o0 ompeaenuTene MOBEPXHOCTH.
Knaccudukanus MmoBepxXHOCTeH: nMHeHYaTble M HeIWHEeHYaThle, MOBEPXHOCTH BpalllCHUS,
MOBEPXHOCTU C JIByMs HaIpaBJAIOIIMMU M IUIOCKOCTbIO TMapajienusma. BuHTOBbIE
MOBEPXHOCTU. XapaKTepHbIE JIMHUY MTOBEPXHOCTEH BpalllEHUS: MEpUIUaHbl, TJIaBHBIA MEPUIUaH,
napajuiesiy, 3KBaTop, rop:io. IIprHauiexxHOCTh TOUKH MOBEPXHOCTH.

2.6. T'eomerpuyeckue Tena. [I[poeknnu MHOTOTPaHHUKOB (TpaHHBIE T'E€OMETPHUYECKUE
Tena), B TOM YHCIIe MpaBWIbHbBIE (TETPa’p, TeKcadqlp, OKTadap, AOAEKa’dap, UKOCadp), Tena
BpaleHus (IMIUHIP, KOHYC, L1ap, TOP).

2.7. Cummerpusi reomeTpudeckux Quryp. CHMMETpUsi OTHOCHUTEIFHO IUIOCKOCTH,
npsiMOM, TOUKU. CHMMETpHS BpallleHUs, TOPSAJOK OCH CUMMETPHH.

2.8. OmnpeneneHune HaTypaJbHOM  BEJIMYMHBI  OTpe3Ka MPSAMOM M IUIOCKOM
¢urypsl. OnpeseneHrne HaTypalbHOM BETHMUMHBI OTpE3Ka MPSAMON CHOCOOOM MPSIMOYTOJIBHOTO
TPEYrojbHUKa U CIOCOOOM MPOEHUPOBAHUS HA JOMOJHHUTENbHYIO IUIOCKOCTh. IlocTpoenue
HATYpaJIbHOM BEIMYMHBI TUIOCKOI (PUTYPHI.

2.9. IlepeceueHue reomeTpuyeckux  o00pa3oB. IlepeceueHre  MHOTOTPaHHUKOB,
MHOTOTpaHHMKa C IIOBEPXHOCTBIO BpauieHHs. [lepecedyeHne MOBEpXHOCTEH BpallEHHS: JBYX
MPOEUUPYIOIINX [MOBEPXHOCTEHW, Mpoeuupyomed ¢ Henpoeuupyronieid. Ilepeceuenne
HENPOELUPYIOIINX IOBEPXHOCTEH BpalleHWs ¢ MapalielbHbIMU OcAMH. Teopema o
NepPEeceYeHN COOCHBIX TOBEpXHOCTeM BpamieHus. [locTpoeHue JUHUM TepeceyeHus
HENPOELUPYIOIINX IOBEPXHOCTEH BpalICHWs C IEPECEKAOIMUMUCA OCAMH  METOJIOM
KOHIEHTpUYecKkux cdep. YacTHble cliydad IepeceueHus MOBEPXHOCTEW BTOPOro MOpsAKa:
TeopeMa MOHXa U ee CIIEICTBUE.

Monyns 3. U3o0paxenus npeameros mo 'OCT 2.305-20009.

3.1. U3o06paxenus. Bunsl nuzobpaxennii mo 'OCT: Buabl, pa3pesbl, CEYCHHs], BLIHOCHBIC
aneMeHTbl. OcHOBHBIE BHUJbI. ['N1aBHBIN BuA, TpeOOBaHUS, NMPEAbSBISIEMblEe K TJIAaBHOMY BUIY.
JlononmHUTENbHBIE U MECTHBIE BHJBL. Pa3pesbl, knaccuuKaiys pa3pe3oB MO PacloyIOKEHUIO
CeKyIlllel IIJIOCKOCTH OTHOCHTEJIBHO IIJIOCKOCTEH NpOeKUui: pa3pe3bl BEepPTHKAIbHbIE,
TOpPU30HTAJIbHBIE M HakIOHHbIE. Kiaccupukanus pa3pe3oB MO YUCIY CEKYLIMX IUIOCKOCTEM:
pa3pe3bl MPOCThIE U CJIOXKHBIE — CJOXHBIE CTYIEHUYaTble U CIJOKHBIE JIOMaHble pa3pe3bl.
CoBmenieHHble  U300pakeHHs. MecTHble pas3pesbl. CeueHus: HalOoXEHHbIE U BBIHECEHHBIE.
BriHocHble anemenTsl. [IpaBuia 0603HaueHUs H300paskeHUH.

3.2. HaknoHHble ceueHus: reoMeTpuueckux Tei. [locTpoeHne npoekuil 1 HaTypaibHbIX
BEJIMYMH TeOMETpUYecKHX Ted. HakioHHble ceueHUs MHOTOrpaHHUKOB. Buael u mnpaBuia
IIOCTPOECHUS CEUYEHUH LMIMHApPA. 3aBUCHUMOCTh BHJAa HAKJIOHHOIO CEYEHUs KOHyca OT
pacroIOkKeHUs] CeKyIleld TIOCKOCTH OTHOCHTEIBHO OCH KOoHyca. HakjoHHbIE cedeHus mapa.
ITpaBuiia NOCTPOEHNSI HAKJIOHHBIX CEYEHUN COUTICHEHHBIX TEI.

65



3.3. AkcoHOMeTpuueckue yepTexku uznenuil. OOpa3oBaHHEe aKCOHOMETPUYECKOTO
yepteska.  [leppuunHas u BTopuuHas  mpoekuud.  KospduuueHTsl  MCKakeHHS
AKCOHOMETPHUYECKOTo ueprexa. l[lepexon OT HaTypaltbHBIX KOI(P(OUIMEHTOB HCKAKEHUS K
IOPUBEJCHHBIM. Buapl akcoHomeTpuu. BplnosHeHne dyepTexeill MHOIOYrOJbHHKOB U
OKPY)KHOCTEH B TPSAMOYTOJIBHOM M KOCOYroJbHOW (TOPU3OHTAJIbHONH H  (PPOHTANBHOI)
U30METPUSIX. AKCOHOMETPUUECKUE YEPTEXKHU F€OMETPHUUECKUX Tell. Pa3pesbl B akCOHOMETpUH.

3.4. [IpumeHenne o00pa30B M METOJOB HAYEPTATEIBHOW TE€OMETPUU MJISi PELICHHS
du3uko-xumMHuyeckux 3anad. ['padpudeckoe n3obpaxeHue cocraBa MHOTOKOMIIOHEHTHBIX CHCTEM:
OTPE30K COCTaBa, TPEYrOJILHUK COCTaBa, TETpalip cocrasa. I padudeckoe n3o0paxeHue CBOUCTB
MHOI'OKOMIIOHEHTHBIX cHucTeM. ['paduueckoe u300pa)xkeHHE CTPYKTYpbl BELIECTB, MPHUMEPHI

M300pakeHHs BEIIECTB.
4. O0beM y4eOHOI TUCHMIIIIHHBI

o B 3auerHBIX B akanem.
Bunpl yueOHOM AeqTenbHOCTH
eIMHUIAX qacax

OO611ast TPYA0EMKOCTh AUCHUILIMHBI IO y4eOHOMY IJIaHY 4 144
AyIUTOpHBIE 3aHATHUS: 0,44 16

Jlexmmm (JI) 0,17 6

[TpakTnueckue 3anstus (113) 0,27 10

JlaGopaTtopusie padoTsr (JIP) - -
CamocrositenbHas pabora (CP): 3,44 124

PacueTHo-rpaduueckre paboThI 0,94 34

IToaroToBKa K KOHTPOJIBHBIM paboTam 0,55 20

Jpyrue BUIBI CAMOCTOSITENIEHOM PaOOTHI 1,83 66
By HTOroBoro KOHTpOJIS: 3a4€T C OIEHKOM 0,11 4

AHHOTaNuA padoyeil NPOrpaMMbl AU CHUIIIMHBI
«MatepuaJjioBeleHue U 3amuTa ot Koppo3un» (b1.B.0/1.10)

1. Heab AMCHMIUIMHBI — TPHOOPETEHNE 3HAHUM, HEOOXOIUMBIX JIJISi CAMOCTOSITEIIBHOTO
pelIeHusT BOIPOCOB, CBSI3aHHBIX C BHIOOPOM  MaTepHalloB OOOPYAOBaHUS MPOMU3BOJCTBA
TYrOIJIaBKMX HEMETAJUIMUECKUX M CHJIMKATHBIX MaTepuajoB, a TaKXKe HSKOHOMHUYECKUX U
HKOJIOTHYECKUX (DaKTOPOB.

2. B pe3yabTare u3y4eHusi AMCUMILIMHBI 00y4aIOIIUICA J0JI/KEH:

Obnadams cnepyromumu npodeccuonanbHbMU (ITK) komnerenusamu:

— CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeUIeHHs] NpU pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHMHM C YYeTOM
9KOJIOTUYECKUX TochencTBrid ux npuMeHenus (I[1K-4);

— CIIOCOOHOCTBIO MPOBOJAUTH AaHAJIM3 ChIPbs, MaTE€pUajIOB U TOTOBOW MPOAYKIUH,
OCYIIECTBIIATH OLEHKY pe3ynbraToB aHanu3a ([1K-10);

— TOTOBHOCTBbIO MPOBOJUTH CTaHJAPTHBIE U  CEPTH(PUKALMOHHBIE HCIBITAHUSA
MaTepualioB, U3IEINi 1 TexHOoMoruueckux mnporeccos (ITK-17);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHME CBOMCTB XMMHMUYECKHUX JJIEMEHTOB, COCIUHEHUN U
MaTepralioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHoi aestenaprocty (I[1K-18).

3nams:

— KJaccu(UKaIuio, CTPYKTYpY, COCTaB U CBOMCTBAa MaTepUasoB;

— MapKHpOBKY MAaTE€pPHAJIOB IO POCCUNCKUM CTaHAapTaM;

— OCHOBHBIE KOHCTPYKLHOHHBIE U (YHKIIMOHAJIbHBIE
TYTOIUIABKMX HEMETAJTIMYECKUX U CHJIMKATHBIX MaTepUaoB.

Ymems:

—  PpamMOHANBbHO  MOAOUPATh  KOHCTPYKIMOHHBIN MaTtepuan  Jias  XUMHUKO-
TEXHOJIOTHYECKOro Ipolecca (peakropa, amnmnapara, MalldHbl) ¢ yY€TOM METOOB 3alllUThl OT
BO3MO>KHOT'O BO3JEMCTBHS TEXHOJOTUYECKONW CPEBI.

MaTc€pualibl IMMPOU3BOJACTBA
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Braoemy:

— METOAAMH ONPEJEJICHUS CBOMCTB MATEPHAJIOB;

— JAaHHBIMU JJI IPHUHATHUS KOHKPETHBIX TEXHUYECKUX PpEUIeHUH Ipu pa3paboTke
TEXHOJIOTMYECKHUX IPOLECCOB MPOM3BOACTBA TYIOIUIABKUX HEMETAUIMYECKUX M CHJIMKATHBIX
MaTepHaJIOB C TOUYKH 3PEHHs TEXHUKO-3KOHOMUYECKOH 3(h(heKTuBHOCTH.

3. KpaTtkoe cogep:xaHue JTUCUMILIHMHbBI

1. Beenenue.

MarepuanoBe/jeHue Kak Hayka: e, 3aJaud W 3HayeHue AucuumiuHsl. OOmume
TpeOoBaHUs, NPEABABISIEMbIE K MaTepHajlaM B 3aBUCUMOCTU OT YCJIOBUM MCIIOJIb30BaHMS WU
JKCITyaTauu.3Ha4YCHUE MaTepUaloB B Pa3BUTHH XHMHKO-TEXHOJIOIMUYECKHX IIPOLIECCOB U
oOecrieyeHnn UX 0€30MaCHOCTH.

2. OCHOBHbIE MOHATHS O CTPOCHHMM, CTPYKTYype M CBOWCTBaX MarepuanoB. MeTojbl
U3YYEHHUS CTPYKTYpPbI U CBOMCTB MaTepHaoB.

Crpoenue marepuanos. Kpucramnnueckue u amopdubsie MaTepuainsl. Hanomarepuassl.
CtpykTypa U CTpPOEHHE METANIMYECKMX M HEMEeTaNIM4ecKuX MarepuanoB. CBoiicTBa
MaTepuanoB. MeTonbl onpeesieHus: CBOMCTB MaTepuasioB. [TokazaTrenn MEXaHUYECKUX CBOWCTB,
onpezenseMble IPH  JUHAMMUYECKUX M IUKJINYECKUX UCIIBITAHUSAX.

3. ®U3NKO-XUMHUYECKNE OCHOBBI MaTEPUATIOBEICHUS.

OcHOBBI TEOpPHM CILIABOB. JlnarpaMMmbl COCTOSIHHSA CIUIaBOB. JlMarpamMmbl — «COCTaB-
CBOWCTBOY.

4. Metannuueckre MaTepHuabl.

Xeneso u cruaBbl Ha ero ocHoBe. CTanu U 4YyryHBI.

XKenesoyrnepoaucroie cruiaBbl. CTPYKTYphl CIUIAaBOB Keje30-yriaepoh. Jluarpammsl
COCTOSIHUS KeJe30-eMeHTUT. KOMITOHEHThI, (a3bl U CTPYKTYpPHBIE COCTABIIAIOLINE CTaled U
OeJbIX YYT'YHOB.

KoHcTpyKIIMOHHBIE MeTauIMYeCKue Marepuaibl. KOHCTPYKIMOHHBIE CTald W CILIABBI.
WHcTpymMeHTabHblEe cTanu M ciiaBbl. UyryHel U TBepable cmiiaBbl. CBolcTBa, 00sacTh
IIPUMEHEHHUS, MapKUPOBKA.

Teopust ¥ mpakTHKa TEPMHUECKON M XMMHMKO-TEPMHUYECKOH 0OpaOOTKM METalIoB U
CIUIaBOB. BiusHue TepMHUUYeCcKOl, TEPMOMEXaHUUECKONH M XMMUKO-TEPMUUYECKOH 00paboTKH Ha
MeXaHU4YecKue cBoicTBa cranu. Bunabl u crnocoObl nementanuu. Juddy3nonHoe HacwleHHe
HOBEPXHOCTH HeMeTayutaMu. J{uddy3rnoHHas MeTamu3anus.

[{BeTHBIE METAIIIBI U CIUIABBI HA UX OCHOBE.

OOmiast xXapakTepuCTHKa M KJIacCU(pHUKAIMS MEIHbIX, ATIOMUHUEBBIX, MarHMEBBIX U
TUTAHOBBIX CIIJIaBOB. TyroruiaBKue METaJuIbl U CIIJIaBbl HA UX OCHOBE.

5. OcHOBBI KOPpPO3UHU METAIUIOB. [ [pUHIINIIBI U METOIBI 3AIUUTHI OT KOPPO3HH.

OcHOBHbIE MPUYMHBI KOppo3uu MerawioB. [lokazarenn kopposuu. Knaccudukanus
KOPPO3MOHHBIX MpOILeccOB. XUMuyeckas kopposus. ['azoBas kopposus. Koppo3us B )KUIKOCTIX
— HEINIEKTPONHTaX. OJEKTpoxXxumHuueckas Koppos3us. Kopposus wmeramioB B yCIOBHUAX
TEXHOJIOTMYECKHUX CPEJl XUMUYECKUX ITPOU3BOJICTB.

[lpyuHIMIBI U METOABI 3alIUTBl OT KOppo3uu. Koppo3noHHOCTONKHE MeTauIMuecKue
MaTepuaibl. 3alUTHBIE IOKPBITUA. MeTONbl 3aIlUMThl MAllMH W allaparoB XUMHYECKHX
IIPOM3BOJICTB TYTOIUIABKUX HEMETANIMYECKUX U CHIIMKATHBIX MaTEPUAJIOB OT KOPPO3HUH.

6. Hemeramnueckue MaTepuasbl.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIDHBIX coequHeHni. CTpoeHue W CBOWCTBA
noJuMepoB. TepMOpeakTUBHBIE M TEPMOILIACTHUYHBIE MOJUMEpbl. OCHOBHBIE Pa3HOBUIHOCTHU
MIPOMBINIIEHHBIX TOJUMEPOB U Iu1acTMacc. Pe3suHbl 0011ero Ha3HayeHUsl, ClielalbHbIe PE3UHBI
U 00y1lacTu UX NpUMEHEHus. JIakoKpacouHble MaTepPHUAIB.

TyromnnaBkue HeMeTaJUIMYECKUE U CHIIMKaTHbIE MaTepraiibl. Kepamuueckue MaTepuarbl.
KoHcTpyKIIMOHHAs, MHCTpYMEHTaJIbHAasE M TEXHHUYECKas Kepamuka. Heopranmdeckoe CTEKIIO.
Cutamnsl. ['padut. Acbect. CBoiicTBa 1 007IaCTH TPUMEHEHHUSI.

KoMmo3unmoHHele MaTepuasbl Ha METAUIMYECKOM W HEMETAIJIMYECKOH OCHOBE.
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Kepamuueckne KOMIO3ULUOHHBIE MaTepUalbl. Y TIepOAHbIE KOMIIO3UIIMOHHBIE MaTEPUAIIBI.
7.9xoHOMUYECKH 0OOCHOBAHHBIN BHIOOP MaTEPHAIIOB /ISl KOHKPETHBIX IEJICH.

BpiOop  KOHCTPYKIIMOHHBIX ~ MaTEpHaJIOB  JJisi  MPOM3BOJCTBA  TYTOIIABKUX
HEMETAJUIMYECKUX U CHUIIMKATHBIX MaTepUaIoB. DKOJIOTMUYECKHE aCHEKThl MaTEPUATIOBEICHUS U
3alIUTHl METANIOB OT KOPPO3HUH.

4. O0beM yueOHOM JUCUMIIJIMHBI

o B 3aueTHBIX B akanem.
Bunasr yue6HOM paboThI
eIMHUIIAX gacax

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI IO Y4€OHOMY TUIaHY g 108
AyIUTOpPHBIC 3aHSATHS: 0,33 12

Jlexumnm (JI) 0,16 6

[Tpaktuyeckue 3ansatus (113) 0,17 6
CamocrostensHas pabora (CP): 2,55 92

Pedepar 1,05 38

CamocToATeNbHOE U3YYEHUE PAa3/IeiIOB AUCIUIUINHBI 1,39 50
Bun uToroBoro KOHTpoOJIs: 3a4eT 0,11 4

AHHOTanuA padoyeil MpPOrpaMMbl THCUUIIMHBI
«MopenupoBaHue XUMHKO-TeXHOJIornyeckux npoueccon» (b1.B.0O/1.11)

1. Ieap aMCHMIVIMHBI — TIPUOOPETEHHE 3HAHUH B O0JACTH KOMIIBIOTEPHOTO
MOJICIUPOBAHUS XUMUKO-TEXHOJIOTUYECKUX MPOLECCOB C MPUMEHEHUEM COBPEMEHHBIX CHUCTEM
KOMIIbIOTepHOW Marematuku, B dactHocth MATLAB u VBA, a Takxke mnpuoOpereHue
IPAaKTUYECKUX HABBIKOB Pa3pabOTKU JAHHBIX KOMIIBIOTEPHBIX MOJENeH ¢ OJHOBPEMEHHBIM
pelIeHnEeM 3aJ1a4 CTPYKTYPHOHM U MapaMeTpUUYeCKON HAeHTU(PUKALIUN.

2. B pe3yJibTaTe 0CBOEHUS JMCHHUILIMHBI 00y4YaIOIIMiics J0/KeH:

Obnaoame caenyromumu obmenpodeccuonanbubiMu (OIIK) u nmpodeccuonambHpIMU
(ITK) xoMITeTeHIIUSIMHU:

— CIIOCOOHOCTBIO BJIAJIETh OCHOBHBIMHM METOJAaMHU, CIIOCO0aMU U CPEJICTBAMU IOJIYUYEHHUS,
XpaHeHUs, NepepaboTKu HH(pOpMAIMK, HaBbIKAMH pPA0OThl KOMIBIOTEPOM KakK CpEACTBOM
yrpasienus uapopmanueii (OITK-5);

— TOTOBHOCTBIO TPUMEHATh AHAIUTUYECKUE U YHCICHHBIE METOJbl pEIICHUS
MOCTaBJIEHHBIX 33/1a4, UCII0JIb30BaTh COBPEMEHHBIE MH(OPMALIMOHHBIE TEXHOJIOTUH, IPOBOIUTH
00paboTKy MHGpOpPMALMU U MCIOJb30BAaHUEM IMPHUKJIAAHBIX TPOIPAMMHBIX CpPEACTB chepshl
poecCuOHANBHOM AESITETbHOCTH, UCIIOJIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUHU U 0a3bl
JAHHBIX B CBOEH NPOQECCHOHATBHON [EATENbHOCTH, IMAKeThl MPUKIAAHBIX MPOTrpaMM s
pacuéra TeXHOJOTHYECKUX mapameTpoB obopymoBanus (I1K-2);

— CIOCOOHOCTBIO HAJIAXKHUBATh, HACTPAUBATh U OCYLIECTBIATH MPOBEPKY 00OPYAOBAHUS U
nporpammHbIx cpeacts (ITK-6).

3nams:

— METOJbl IMOCTPOECHUSI IMIMPUYECKUX (BEPOSTHOCTHO-CTATUCTHUUECKUX) U (PU3UKO-
XUMHUYECKHX (TEOPETHUYECKHX ) MOJIENeH XUMUKO-TEXHOJIOTHYECKHUX TPOLIECCOB;

— METO/IbI MICHTH(PHUKAINYA MATEMAaTHIECKUX OMMUCAHUN TEXHOJOTHYECKUX MPOIECCOB Ha
OCHOBE IKCIIEPUMEHTAIBHBIX JAHHBIX;

— METOJbl ONTUMM3ALMU XHUMHKO-TEXHOJIOTUYECKUX IIPOLECCOB € MPUMEHEHUEM
AMIUPHYUECKUX U/WIN PU3UKO-XUMHUUYECKHX MOJEIEH.

Ymemo:

— MPHUMEHATh M3BECTHBIE METOJbl BBIUYUCIUTEIBPHOW MAaTeMaTHKH U MaTeMaTU4YecKOn
CTaTUCTHKM JUI PELICHUs KOHKPETHBIX 3aJau pacuera, MOJECIMPOBAHUS, WACHTUDHUKALMHU U
ONTUMU3AIMU TPU HCCIEIOBAHUHU, MPOEKTUPOBAHUM U YIPABICHUU MPOLIECCAMH XMMUYECKOH
TE€XHOJIOTHH;

— HCIIOJIb30BaTh B CBOCH MPaKTHUECKOW AEATENbHOCTU JJISl JOCTHIKEHHS ITOCTAaBICHHBIX
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11eJIel N3BECTHBIE MMAKETHI IPUKIIATHBIX IPOTPAMM.

Braoemy:

— METOJaMH MaTeMAaTHYECKOW CTATUCTHKHU Ui OOpabOOTKH pe3yabTaTOB AKTHBHBIX H
IIACCUBHBIX 3KCIIEPUMEHTOB;

— METOJaMU BBIYMCIUTEIBHON MaTeMaTHUKU Ul pa3padOTKM M peaau3alud  Ha
KOMIIbIOTEpPAX aAJITOPUTMOB MOJEIUPOBAHUS, WIACHTUGUKAIMM M ONTUMHU3ALUM  XUMHUKO-
TEXHOJIOTMYECKUX IPOIIECCOB.

3. Kpatkoe cofep:kanue A CHHILIUHBI

1. OCcHOBHbBIE NPHUHIMIBI KOMIBIOTEPHOTO MOJAEIUPOBAHUS XHWMHUKO-TEXHOJIOIMUYECKUX
nporeccoB (XTII).

MareMaTHYeCKUe SMIIMPUYECKHE U MaTeMaTH4ecKue (PU3MKO-XUMHUYECKUE MOJETH M
KOMIIBIOTEPHOE MOJEIUPOBaHuE. [leTepMUHUPOBAHHBIE M BEPOSTHOCTHBIE MAaTEMaTHYECKHE
Mozenu. IIpuMenenue MeTo10JI0rMK CUCTEMHOTO aHaI3a JUIsl PEeLeHUs 3a/1a4 MOJIEIUPOBAHU.
[IpumeHeHHEe DIpPUHLMIA «UEPHOrO SLIMKa» IPd  MAaTeMaTUYeCKOM  MOJAEIMPOBAHUU.
ABTOMAaTHU3MPOBAaHHBIE CUCTEMbl NPUKIAAHON uHPopMaTtuku. HMepapxuyeckas CTPYKTypa
XUMHYECKMX IPOU3BOJICTB M HX MaTEeMATHYECKUX Mojened. [IpumMeHeHHe KOMIBbIOTEPHBIX
MoOJieJIe XMMHUYECKUX MPOLECCOB [UIsl aHalu3a, ONTHUMM3alUMUd M CHHTE3a XHMHKO-
TEXHOJOTMYECKUX  cUcTeM. (OCHOBHBIE IIPUEMBI  MAaTEMaTHYECKOIO  MOJEIUPOBAHUA:
OIMIIUPHUYECKUH, CTPYKTYPHBIH ((HPU3UKO-XUMHUUECKU) U KOMOMHHPOBAHHBINA (TEOPETHUECKUH).
[TocTpoeHne cTaTUYECKUX U JUHAMUYECKUX Mozenei. Pemenne npsameix 3anad. [IpoexTHsiil n
MOBEPOYHBIN (OIEHOYHBIN) pacyeT mpolieccoB. Pemenue oOpatHbix 3anad. [lapamerpudeckas u
CTPYKTYpHasi HICHTU(UKAUS MaTeMaTHYeCKUX Mojeneil. YcTaHOBJIEHHE aJeKBaTHOCTU
MaTeMaTuyeckux  Mojenei. CrpaTerus MNPOBENEHUS  pacueTHBIX  HMCCIEAOBAHUNW U
KOMIIBIOTEPHOI'O MOJIEJIMPOBAHUS PEAIbHBIX IIPOLIECCOB.

2.IlocTpoeHne SMIUPUUECKUX MOJEIIEH.

@opMyIUpOBKa 3aJauM aNNpOKCHMAlUU JAHHBIX JUIsl OMMCAHUS IKCHEPHUMEHTAIbHbBIX
3aBUCUMOCTEH M IOJIY4EHHMS OSMIMPHYECKUMX MOJENEH IpoLeccoB. Buael kpurepues
annpoxkcuMauuu. Kpurepuil MeToga  HaMMEHBUIMX KBazpaToB. PemeHue 3amaumn
aNnpoOKCHMalUU JJIs HEIWMHEHHBIX M JIMHEHWHBIX II0 IapaMmerpam Mozened. MarpuuHas
(dopMynHMpoBKa 3aauM anmpoKCUMAalMU. AHATUTUYECKHH U alrOPUTMHUYECKUNA MOIXOIBI IS
pellleHusl 3aJadyd annpoKCUMAalMU Ul JIMHEHHBIX W JIMHEAPU30BaHHBIX MOJEIEH METOJOM
HAaUMEHBIINX KBaJPaTOB.

3aKOH HOPMAJbHOTO paclpeiesieHuss A BEKTOPHBIX CIy4YalHBIX  BEJIMYUHBI U
ONPECIICHNE MX YHUCIOBBIX XAPAaKTEPUCTHK. MaremMaTH4ecKoe OXKHMIAaHUE M JUCIEPCHs I
BEKTOPHBIX CIIy4alHbIX BEIWYMH. JIUCIEPCHUOHHBIM WM KOPPEJIALMOHHBIN aHanmu3. IloHsaTus
JUCIIEPCUM  BOCHPOM3BOJUMOCTH U aJ€KBAaTHOCTH, a TAaKXKE OCTaTOYHOW JHCIEPCHH.
OmnpeneneHne BHIOOPOUHBIX KOA(PHHUIMEHTOB KOPPEISALUU U KO3 (HUIMEHTa MHOXKECTBEHHOM
koppensiuu. CTaTUCTUYECKUH TMOJIXOA K ONpPEAENCHHI0 OIIMOOK M MOTPEHIHOCTeH B
AKCIEPUMEHTAIbHBIX TOUKAX U3MEPEHUM.

PerpeccroHHbI 1 KOPPETALMOHHBIN aHAIU3 ISl TIOCTPOEHUSI SMIUPUUYECKUX MOJEIEH
Ha OCHOBE JaHHBIX IMMACCUBHOIO 3KcnepuMeHTa. [loHATHS (QyHKUMM OTKIMKAa U (HaKTOPOB.
OcHOBHBIE OMYHICHUS PETPECCMOHHOTO M KOPPEISLMOHHOrO aHanus3a. Kpurepun npoBepku
OJIHOPOAHOCTH Jucnepcuii. BulOop BuIa ypaBHEHHMH perpeccud, a TakXkKe OIpeaeseHue
KO3(QHIMEHTOB perpeccMd M HUX 3HAYMMOCTH C UCHONb30BaHUEM Kputepus CTblOJEHTA.
[lponienypa  MCKIIOYEHUS  HE3HAYMMBbIX  Kod(¢uimeHntoB  perpeccun.  OmpeneneHue
aJIeKBaTHOCTU PETPECCUOHHBIX MOJEINEN ¢ TOMOIIBIO kKputepus dumepa.

OCHOBHBIE MOJIOKEHUSI TEOPUH IIIIaHUPOBaHUS dKcriepuMeHToB (I): moHbIN (pakTopHBIHA
skciepuMmeHT (IID3) m obOpaboTka ero pe3ynbraroB. ONTHUMalbHBIE CBOWCTBA MAaTPHUIIBI
IUTAHUPOBAHUSL U CBOMCTBO OpTOroHadbHOCTU. OrmpeneneHue KO3POUIMEHTOB MOJENEH, HX
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3HAYMMOCTH M NPOBEpKa aJEKBAaTHOCTU ypaBHEHMs perpeccur. CBOWCTBO pOTaTabelbHOCTH
MOJTHOTO (PaKTOPHOT'O 3KCIIEPUMEHTA.

OcHOBHBIE TIOJNIOKEHMSI TEOpUM IIaHUpoBaHUs dskcrnepumeHToB (II): oproroHanbHBIM
HeHTpaabHbI KoMmo3unnoHHbIH mwiaH (OLKIT) skciepuMeHTOB 1 00paboTKa €ro pe3ylbTaToB.
ObecnieueHne OpTOroHAJIbHOCTH MaTpPHULIbI IUTAHUPOBAHMSI U OIPEIEIICHUE BEJIMYHUHBI 3BE3JHOIO
wieya. Ormnpenenenue Kod(PQOUIMEHTOB MOJENH, UX 3HAUUMOCTH U OLEHKAa aJIeKBaTHOCTHU
ypaBHEHMs perpeccuu. PacueTHoe BbIYMCICHHE KOOPIUHAT TOYKH ONTUMYMa (3KCTpEMyMa).

OnTtuMuzanusi 3KCIEPUMEHTAIBHBIX HCCIEIOBaHUNH C IpUMEeHeHueM Mmerona bokca-
Bunbcona. OcHOBHBIE MOAXOAbl K ONTHMM3ALUM SKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUI.
OKCHEpUMEHTAIBHO-CTATUCTUYECKUI MeTo. CTpareruss ABMXKEHHMS K ONTHUMYMY II€JIEBOM
¢ynkunu (QyHKIMM — OTKJIMKA) TPAJMEHTHBIM METOAOM. KpuTepuu HOCTHIKEHHS «II0YTH
CTallMOHAPHOM 00JIaCTH» U METOAB! YTOYHEHHUS TOJO0KEHUS ONTUMAIBHON TOYKH B (paKTOpHOM
IIPOCTPAHCTBE.

3. IlocTpoeHne GU3NKO-XUMUYECKIX MOJIEIEH.
Ortanbl MareMaTH4ecKoro MojenupoBaHus. @DopMynHpoBKa THUIIOTE3, MOCTPOECHUE

MaTeMaTUYECKOI0 ONUCaHUs, Pa3paboTKa MOJECIUPYIOLIEro alrOpuTMa, MPOBEPKa aIeKBaTHOCTU
MOJENM W HIACHTU(UKAUS WX IMapaMeTpoOB, PAacUETHBIC HCCIENOBaHUS (BBIYMCIUTEILHBINA
AKCIIEPUMEHT).

CocraBieHue CUCTEM ypaBHEHMH MaTeMaTHMYeCKOro OMMCAaHMs IPOLIECCOB U pa3paboTKa
(BbIOOpP)  ANTOPUTMOB UX peueHusd. bIOYHBI OPUHIUI [OCTPOCHHUS CTPYKTYPHBIX
mMareMaTHueckux mojeneil. O0o01meHHoe onucaHue JABMKEHHMs NMOTOKOB (a3 B ammaparax ¢
INOMOIIBIO  TUAPOJMHAMUYECKUX  MoOJeNed,  yYUTHIBAIOIIMX  COCPEJOTOYEHHBIE U
pacnpenelieHHble MCTOYHUKM BEIIECTBA M 3HEpPruu (TemsaoThbl). JIokanbHbIE MHTEHCHUBHOCTH
HMCTOYHUKOB BEIIECTBAa M TEIUIOTHI B TIOTOKaX, COOTBETCTBYIOIIME PAa3JIMYHBIM (UZHUKO-
XUMHUYECKHUX mpoueccaM. OCHOBHbIE THUIIBI YpaBHEHUN MaTeMaTHYECKOI'O ONUCAHUS XMUMMKO-
TEXHOJIOTHYECKUX MPOIECCOB — KOHEYHBbIE, OOBIKHOBEHHbIE auddepeHnnanbupie U
muddepeHIManbHble YpaBHEHNS B YACTHBIX ITPOU3BOIHBIX.

MaremaTuueckoe MOJEIMPOBAaHUE CTALMOHAPHBIX U JUHAMMYECKHUX PEKUMOB
THJIPABINYECKUX MPOIECCOB B TPYOOIIPOBOIHBIX CUCTEMAX, IJI00abHbIE U I€KOMIIO3UIIMOHHBIE
METOJbl PEIICHHUsS CHCTEM HEIMHEWHBIX YPAaBHEHHMH, a TakKe SBHBIE M HESIBHBIE METOJbI
YUCJIEHHOTO PEUIeHUs] CUCTEM OOBIKHOBEHHBIX AuddepeHnnanbHbix ypaBHeHH. CocraBieHue
YPaBHEHMI MaTeMaTH4ecKoro omnucaHus npouecca. [locrpoenne MHMOPMAMOHHBIX MaTpHIL
MaTeMaTHUYeCKUX Mojeneil g BblOOpa OOLIEro ajaropuTtMa pelieHus — MOJIENIHUPYIOIIEro
anroput™ma. Peanmuszanuss =~ anropuTMOB — pELIEHUS ~ HEIMHEWHBIX U OOBIKHOBEHHBIX
muddepeHMaNbHBIX ypaBHeHHH. Onucanue cranuoHapHsix pexxumoB XTII ¢ nmpumeHeHunem
CUCTEM JIMHEHHBIX W HEJIMHEWHBIX YypaBHEHUH. ITepanMoHHbBIE aIrOPUTMBI PEILEHUS.
[IpumeHenne MeTOAOB MpPOCThIX uTepanuii U Helorona-Padcona ans moiydeHus pelieHus.
[Tpobnema cXOOUMOCTH Mpolecca pelieHus. J{eKOMIO3UIIMOHHBIA METOJ PEeIIEHUs CIO0XKHBIX
CHUCTEM KOHEUHBIX ypaBHeHHMH. [locTpoenue HH-(GOpMAIMOHHON MaTpHUIBl Ui BBIOOpa
ONTUMAJILHOTO AJIFOPUTMA pelleHus 3aaa4u. [loHarue xecTkocTH cucteM AudQepeHnnaIbHbIX
YpaBHEHUH U KPUTEPUHU >KECTKOCTH. SIBHBIE (OBICTpble) U HesIBHbIE (MEAJICHHBIE) METOIbI
pemeHusi. Metosl iepBoro (Metos Dumnepa), Broporo ( MoauduImpoBaHHbBIE METOBI DUjepa)
u yerBepToro nopsaka ( Meron Pynre-Kyrra). OnieHKka TOYHOCTH METOJI0B — OIIMOOK YCEUCHMS.
[lepexonuble omMOKM U OMIMOKM  OKPYIJICHHS MPH  YHUCICHHOM HHTETPUPOBAHHU
muddepeHMaIbHbIX  ypaBHEHHH. CrnocoObl oOecredeHuss CXOAMMOCTH pELICHUs 3a7ayM.
[IpuMeHeHHe HESBHBIX METOJOB JUIsl PpEIICHUs IKECTKUX cHucTeM auddepeHInanbHbIX
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ypaBHeHui. OnpeneneHns mara MHTErpUPOBaHNs UTEPALIMOHHBIM MeTogoM. Metonos Kpanka-
Huxonbcona (MeTon Tpanenui.

MareMaTnueckoe MOJEIMPOBAHUE CTALMOHAPHBIX PEXUMOB MPOLIECCOB TEIUIONEpEIaun
B IJJACTUHYATBIX M 3MEEBHKOBBIX TEIUIOOOMEHHUKAX. MaTreMaTHuyeckoe OMHCaHue MPOIecCoB C
NpUMEHEHHEM MoJeNiell WJeaqbHOro CMEIIeHWs M BhITeCHeHWs. Bpibop u rpaduyeckoe
IIPEJICTAaBICHUE AITOPUTMOB pelleHus. l[puMeHeHne CTaHIapTHBIX METOJOB BBIYMCIUTEIBHON
MaTEMaTUKU JJIs pELIEHUs 3aa4.

MatemaTnyeckoe MOJIEIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB TEIUIONEPEIaYH
B NPSAMOTOYHBIX U MPOTUBOTOYHBIX TPYOUaThIX TEMJIOOOMEHHMKOB, pelieHue 3agaun Komm u
KpaeBoO# 3a/1a4M MIPH UHTETPUPOBAHUH CUCTEM OOBIKHOBEHHBIX TU(PEpEeHIINATBHBIX YPaBHEHHM.
MaremMaTuueckoe OIMCAaHHUE IPOLIECCOB C IPUMEHEHUEM MOJCIICH HJICAIbHOIO BBITECHEHHS.
Pemenne 3amaun Komm m kpaeBoil 3amaun. lIpencraBieHne alropuTMoOB BBIYMCIICHWM B BHJIE
UH(POPMALIMOHHON MaTpHIIBI CUCTEMbl ypaBHEHMH MaTEMaTHYeCKOro ONHMCAHUS U OJOK-CXeM
pacueroB. Maremarndyeckoe onucanue XTII ¢ npuMeHeHHEeM cHCTEM OOBIKHOBEHHBIX
T depeHManbHbIX ypaBHeHU. OnucaHne 0ObEKTOB C paclpe/leIeHHbIMU B IPOCTPAHCTBE
napaMmerpamMyu. GOpMyJIHpPOBKAa HAYAJIBHBIX M KPAeBbIX YCIOBUHM 3ajad pelleHus. YHUCICHHBIN
anroput™ l-ro nopsaka g pemeHus 3azaud Komm. Merton «pucTpenkw» A peleHus
KpaeBOM 3a/1a4u.

Maremarnueckoe MOACIMPOBAHNE CTALMOHAPHBIX PEKMMOB IIPOLIECCOB B peaKkTopax ¢
Memankoi. OnucaHue MUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKaHMsI IMPOU3BOJIbHBIX
CIIO)KHBIX XHMHYECKHX peaKimuil B JKUAKOW (ase Ii MHOTOKOMIIOHEHTHBIX CHCTEM.
OnpeneneHue KIIOYEBBIX KOMIIOHEHTOB CJIIOJKHBIX XHMHUYECKHMX PEAKUUH ¢ IPUMEHEHUEM
METO/I0B JIMHEHHON aJire0phbl - PaHrOB MaTpPULl CTEXMOMETPUYECKUX KOI(P(PUIIMEHTOB pEaKI1H.
MaremaTnueckoe ONUCAaHHWE PEAKTOPHOIO Ipolecca ¢ pyOalikoi s MPOU3BOJIBHOM CXEMBI
NPOTEKaHUs XMMHUYECKOH peakiuu. BbiOOp anropuTMoB pelleHus 3afadd ¢ NpUMEHEHHEM
UHPOPMALIMOHHOM  MaTpHIlbl  CHCTEMbl  YpaBHEHMH  MaTeMaTH4YecKoro OMNHMCaHUS U
IIPEJICTaBICHUS aJITOPUTMA PELICHHS C TOMOIIBIO OJIOK-CXEMBbI pacyeTa Mpolecca.

MaremaTtnueckoe MOJAEIUPOBAHNE HECTALMOHAPHBIX PEKMMOB IIPOLIECCOB B PEAKTOPAX C
MeIIanKo. MareMarndeckas MOCTaHOBKA 3aJadyd Il PEaKkiud C  [TPOU3BOJIBHOM
crexuoMerpuueckon cxemoil. dopmynupoBka 3amaum Komm — 3agauuM ¢ HadalbHBIMHU
ycinoBUsAMHU. Pa3HOCTHOE MpejicTaBlIe€HUE CHCTEMBbl OOBIKHOBEHHBIX JH(QepeHIHaIbHbIX
ypaBHeHuid. IlocTpoeHne WHPOPMALMOHHOM MaTpUIBl Uil BbIOOpa aaropuTMa perieHHs.
['paduueckoe npeacTaBieHne alrOpUTMa peIIeHUs B BUJIE OJIOK-CXEMBbI pacyera.

MareMaTHuecKkoe MOJETUPOBaHHE CTAMOHAPHBIX PEKUMOB B TPyOUaThIX PEaKTOpax C
IIPSIMOTOYHBIM ¥ IIPOTUBOTOYHBIM JIBHJKCHHMEM TEIUIOHOCUTENEH. Maremarndeckass IOCTaHOBKA
3a/1a4M JUIS PEaKIMM C KOHKPETHOM CTEXMOMETPUYECKON cxeMoil. @opMynnpoBKa 3anaun Komm
— 3aJa4¥ C HA4YAJIBHBIMU YCJIOBUSMH M KpacBOM 3aJadd — 3aJa4d C KPACBBIMHU YCIIOBHSIMH.
Pa3HocTHOE mpencTaBieHHME CUCTEM  OOBIKHOBEHHBIX JAU(DQPEpeHLMaNbHBIX  YPaBHEHM.
[Toctpoenre MHGOPMALMOHHBIX MATpHIl AJIs BBIOOpAa aJrOpuTMOB permieHus. I 'paduueckoe
IpeJICTaBIeHNE AITOPUTMOB PELICHHs B BUIE OJIOK-CXEMBbI pacyera.

MareMaTHuecKoe MOJEIMPOBAHNE HECTAI[MOHAPHBIX PEKHMMOB IPOILIECCOB B TPYOUATHIX
PEaKTOpax U YMCICHHbIE aITOPUTMbI TUCKPETU3ALUH JUISl pEILICHHs CUCTeM JU(depeHIIaTIbHBIX
YPaBHEHHI C YaCTHBIMH NPOM3BOAHBIMU. MareMaTndeckas IOCTaHOBKA 33aJa4d JUIsl PEaKLHU C
KOHKPETHON CTEXHOMETPHUYECKOU cxeMon. POpMynMpOBKa HaYaIbHBIX U IPAHUYHBIX YCIOBUU.
duddepenunansaple  ypaBHEHUS B YaCTHBIX  NPOM3BOAHBIX -  BJUIMITHYECKOTO,
napaboJMYeckoro ¥  TUMEPOOIMYECKOTO  THUNOB. AJNTOPUTMBI  PELIEHUS  ypaBHEHUM
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napabonuyeckoro Tuma. MaTemaruyeckass MOJENb ~ XMMHUYECKOTO  MpeBpalleHuss B
U30TEPMHUYECKUX YCIIOBHSX JJIsl HECTALlMOHAPHOTO IMpolecca B TPyOUaThIX ammaparax ¢ y4eToM
IPOJIOJILHOTO TIEPEMEIINBAaHUS W C TMPUMEHEHHEM OJIHOMapaMeTpudeckor nud¢y3noHHON
MOJIENIN /ISl ONTUCAHUS THAPOJANHAMHYECKOW OOCTAHOBKU B PEAKIIMOHHOM MOTOKE. AJTOPUTMBI
pelieHus B BHUJE CHCTEM HEJIMHEWHBIX ypaBHEHHUH, a Takke OOBIKHOBEHHbIX
muddepeHIMaNbHBIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSAIKOB.

MaremaTrueckoe MOAETUPOBAHUE CTALMOHAPHBIX PEXKUMOB IMPOIECCOB HEMPEPHIBHON
MHOTOKOMIIOHEHTHOU pekTudukanuu u abdbcopOuuu. MaTemaruyeckoe OINHMCaHUE Ipoliecca
MHOTOKOMIIOHEHTHOU peKTU(UKAIMK B TapenbuaToi KoyioHHe. MopaenupoBanue (Ha30BOro
paBHOBECHSI U IIpOLIECCa Maccolepelaul Ha Tapejakax B MHOIMOKOMIIOHEHTHBIX CUCTEMaxX. YUeT
TEIUIOBBIX OallaHCOB Ha Tapeskax IpUd MOJACIMPOBAHUU TIpolLecca B PEKTU(UKALUOHHOU
KOJIOHHE. JIeKOMITO3UITMOHHBIN aJrOpuUTM pacyera Tpolecca pPeKTH(PHUKAIUKA B KOJIOHHOM
anmapare. MaTeMaTu4yeckoe ONHMCaHUEe Npoliecca MHOTOKOMIIOHEHTHOM —abcopOruu B
HACaJI0YHON KOJIOHHE. MojenupoBaHue Mpolecca MHOTOKOMIIOHEHTHOM Maccorepenadd B
CEKLHMAX HACAJOYHON KOJOHHBI. AJITOPUTM pELICHUS KpaeBOW 3ajaud [Isl MOJEIHPOBAHUS
nporecca abcopOIHK B HACAAOYHON KOJIOHHE.

4. OCHOBBI ONITUMHU3AIMH XUMHKO-TEXHOJIOTHYECKUX TTPOIIECCOB.
Pemienne 3amad  onTUMH3AIMKM  C  TEPMOJMHAMUYECKHUMH, TEXHOJIOTHYECKHUMH,

SKOHOMMYECKUMHU, TEXHUKO-DKOHOMUYECKUMH U IKOJIOTMYECKMMH KPUTEPUAMH ONTUMAIBHOCTH.
OntumansHble pecypcocOeperatonie XTII. BpiGop kpuTepueB ONTHUMaIbHOCTH (LIETIEBBIX
¢bynkuuit). DopMynIHpOBKa MHOTOKpUTEpUAIbHOM 3ajmaun ontumuzanuu. OcobeHHOCTH
pelieHuss  ONTHUMM3alMOHHBIX 3agad XTIl 1npu  Hanuuum  HECKOJIBKMX  KPUTEpUEB
ONITUMAIIFHOCTH, OBPKHOM XapaKTepe 1eIeBoi (GYHKIMH U HAJTMYUU OTpaHUYEHUH 1-ro 1 2-To
pona.

ANTOpUTMBI OAHOMEPHOM M MHOTOMEPHOM ONTHMHU3ALMU. MeToabl CKaHUPOBaHUS,
JOKaJHM3alMd JKCTPEMyMa, 30JI0TOro cedeHuss M yucen PuboHaum B cirydae OZHOMEpPHOU
onTUMH3aMKU. MeTo/Ibl MHOTOMEPHON ONTHMU3ALIMU HYJIEBOTO, IIEPBOTO U BTOPOTO MOPSIIKOB.
CuMIiekcHble, CllydaiiHble M T'paJUEHTHbIE METOAbBl MHOTOMEPHOM onTuMHu3auuu. Merton
mTpadHbIX GYHKINHA.

5. 3akmouenue. [lpumeHenune kommbroTepHbIX Mozened XTIl mpu mpoexkTupoBaHUU
xumuueckux npoussoacts — B CAIIP. 3amaun cucteM aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS
(CAIIP) u cTpykTypa CcHCTEM KOMIBIOTEPHOTO MHpoekTupoBanus. WHdopmannonHoe u
matemaruueckoe obecriedenne CAIIP. ABToMaTU3MpOBaHHOE MTPOSKTUPOBAHKUE C TPUMEHEHHUEM

KOMITbIOTEPHBIX Monener XTI
[Ipumenenne kommbroTepHbIX Monened XTIl mpu ynpaBieHMM TEXHOJIOIMYECKUMU

npoueccamu — B ACVYTII. KommnbrotepHoe mopenupoBanue XTIl B pexume peanbHOro
BpeMeHU. Cuctembl MpsIMOTO HUGPOBOro (KOMIBIOTEPHOTO) YMPABIECHUS TEXHOJIOTHYECKUMHU
MPOLIECCAMM. OcobenHoctu peanuzanuu KOMITBIOTEPHBIX MoJenen XTII B
aBTOMATH3UPOBAHHBIX CHCTEMAax YIpaBieHHs TexHolornueckuMu npoueccamu (ACYTII).

4. O0beM yueOHOH THCIHHIIINHBI

Buss! yueGHOi paGoTh! B 3aueTHBIX B akanem.
eUHALIAX gacax
OO01mas TpyA0€MKOCTh JTUCIIATLIHHBI 3 108
AyIUTOpPHBIC 3aHSITHSL: 0,45 16
Jlexrm (J1) 0,28 10
[Tpaktnueckue 3anstus (I13) - -
JlabopaTtopusie padots (JIP) 0,17 6
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CamocrositensHas padbora (CP) 2,44 88

By uTOroBoro KOHTpOJIS: 3a4ET C OLIEHKOU 0,11 4

AHHOTaN U padoyeil NPOrpaMMbl JTUCHUIIIHHBI
«Munepagiorus u kpucrauiorpapus» (51.B.0/1.12)

1. lleap JMCHUIVIMHBI — TpHOOpeTeHHE 3HAaHUM 00 OCHOBHBIX IOHSATHSAX
KpucTamorpaduu, KpPUCTAUIOXMMHHA, MHUHEPAIOTUHM W TeTporpaduu s TOHUMaHHA
B3aMMOCBSI3M BHYTPEHHETO0 CTPOEHUS TBEPAOIo Teja C ero (pU3MKO-XUMHUECKUMH CBOMCTBAMHU
JUISl YIIPaBJIEHUS! CTPYKTYPOM U Kaue€CTBOM TEXHUUYECKUX MaTEpUaJIOB.

2. B pe3ysabTare H3y4eHHsl JUCHMILIMHBI 00y4AIOIMIICH JOJIKeH:

Obnaoams cnenyrommmu  obmenpodeccruonanpabiMu (OIIK) u mpodeccrnoHanbHBIMU
(ITK) xoMITeTEeHIIUSIMHU:

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA O CTPOCHMM BEIIECTBA, MPUPOAE XUMHUYECKOU
CBSI3U B Pa3IMUYHBIX KJaccaX XMMHUYECKMX COCIMHEHMH AJI TOHMMaHUS CBOMCTB MaTepHalioB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAONINX B OkpyxatouieM mupe (OI1K-3);

— TOTOBHOCTBIO UCIOJIb30BaTh 3HAHHE CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCIMHEHUN U
MaTepualioB Ha X OCHOBE JUISl PeLICHUs 3a1a4 npodeccuoHabHoi nesrensHoctH (I1K-18);

— TOTOBHOCTBIO M3y4aTh HAayYHO-TEXHUYECKYI0 HH(POPMALIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).

3namu:

— OCHOBHBIE TMIOHATHS KpUCTaLiorpaduu;

—  OCHOBHbIE MIOHATHSI KPUCTATNIOXUMHH;

— OCHOBHBIE TIOHATHSI MUHEPAJIOTUH U TIETporpaduu.

Ymemn:

— ONpeneisiTh OCHOBHbIE KpHUCTaIOTpadUUecKhe XapaKTEPUCTHKU  HJI€ANbHbBIX
KpPHUCTAJLJIOB;

— OIpenesTh OCHOBHBIE KPUCTANIOXUMUYECKUE XAPAKTEPUCTUKH KPHUCTAJUINYECKUX
CTPYKTYp KPHCTaJLJIOB;

— OIpeneisTh OCHOBHBIE KPHUCTAUIOONTUYECKUE XapaKTEPUCTUKH MUHEPAIbHOTO
CBIPbSl U TEXHUYECKUX MTPOJYKTOB;

— TPOBOJUTH KpUCTAIOrpapuuecKkoe, KPUCTALIIOXUMUYECKOE M MHUHEPaTOTHYecKOe
ONKMCAHNE MUHEPATILHOTO CHIPbsl CUIIMKATHON IIPOMBILUIEHHOCTH.

Braoemy:

—  METOJMKOW onucaHust MOpQOJIOrUH KPUCTAIIIOB,

—  METOJMKOW ONUCaHMs OCHOBHBIX THUIIOB KPUCTAILIMUECKUX CTPYKTYD;

—  METOAMKOW MPOBEIEHUS KPUCTAIUIOONTHUECKOTO aHa/IN3a MUHEPAJIOB, TOPHBIX IOPOJ
U TEXHUYECKOTO KaMHSI.

3. Kparkoe coaep:kanue THCHUIIAHBI

Baenenue.

Conepxanne M 3amaud Kypca. Mcropus pasBuTHs MHMHEpAJIOrHM, KpucTamiorpaduu,
KpucTaymoxumMun. Csi3b KpucTamiorpapuu, KpUCTAIIOXUMUN, MUHEPAJIOTUU U ETporpaguu ¢
00I11eTeOpeTHYECKUMHU AUCHUIUIMHAMU U CTIEHUAIbHBIMU KYPCAMHU.

Monyns 1. Kpucramnorpadusi.

1.1. Kpucrannuueckas CTpyKTypa U XapakTepHble CBOHCTBA KPUCTAILIOB.

Kpucrannuueckast pemerka. XapakTepHble CBOICTBa KpPUCTAIOB (OJHOPOJHOCTb,
AQHU30TPONHS M CIIOCOOHOCTh K CaMOOTPAHEHUIO0). DJIIEMEHTHl OTPaHEHHs] KPHCTAIOB. 3aKOH
HOCTOSIHCTBA YIi10B. OCHOBHBIE METO/Ibl BBIPALMBAHMS KPUCTAIUIOB (M3 pacTBOPOB, PacIljlaBoOB,
U3 pacTBOpa B pacIjiase).

1.2. CummeTpust KpUCTAIIIOB. DJIEMEHTHl CHMMETPUH U CHMMETPUYECKHE ONIEPALUH.

Teopembl cioXeHHsI 3I€MEHTOB cuMMeTpuu. Popmyna cummerpun. CHMMETpHs Kak
NPUHLINI KJIacCU(UKALUK KpUCTAIIOB. ENUHMYHBIE M CUMMETPUYHO DaBHbIE HaIpaBIICHUS.
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Kareropun, cuaronuu. 32 xiacca CHMMETPHUH (TOYEUHBIE TPYIIbI KpUCcTa/LioB). KoopauHaTtHbie
CHCTEMBl M CHUMBOJIBI I'paHeil. BeIOOp KOOpIMHATHBIX Ocell B KpHCTalslaX HU3IIEH, CpeqHel U
BeIcIICl KaTeropuu. Ilpoekiuu crepeorpaduueckue W THOMOCTepeorpapuueckue. 3aKoH
npocThix umcen. Kpucramiorpapuueckue cuMBOIbI IpaHed kpuctamuioB. CumBoibsl Muiiepa
(hKI).

1.3. ®opMBI naeanbHBIX U peallbHbIX KPUCTAILIOB.

3akoHbl pacrnojioxeHuss rpaHeid B Kpucramiax. Popmsl kpucramios. Ilpoctsie u
KOMOUHUpoBaHHbIe (opMbl. OrpaHeHHEe KPUCTAJUIOB HU3ILICH, CpefHel U BBICIIEH KaTEeropHH.
Peanbubie kpucramibl. opMbl peanbHbIX KpUCTALIOB. VICKa)KEHHbBIE U YCI0KHEHHBIE (POPMBI.
Kpucrannuueckue ckenersl M AeHAPUTH. HUTEBUIHBIE M BOJOKHHMCTBIE (POPMBI KPHCTAJIOB.
HezakoHomepHbie, NpHOIMKEHHO-3aKOHOMEpPHBIE W 3aKOHOMEPHBIE  CPOCTKH  (IpY3BI,
napajelibHble CPOCTKH, JBOWHUKU CPACTaHUS U JABOMHHUKHU MPOpACTaHUs, MMOJIMCUHTETHUYECKUE
JTBOWHUKH, CPEPOITUTHI, STTUTAKCHUSI.

Mopyns 2. Kpucramioxumus.

2.1. KpucramioxuMruyecKue XapakTepUCTUKU CTPYKTYP KPUCTAILIOB.

IIpenmer u 3agaun kpuctauioxumuu. OnMcaHue AajdbHEro MOpPSJIKa B KPUCTALIAX C
MOMOIIIBI0 MTPOCTPAHCTBEHHBIX pemieTok. Kpucrayumyeckas CTPyKTypa W CIIOCOOBI  ee
MOJIEIUPOBaHMs. DJIeMeHTapHas siueiika KpUCTAJUIMYECKON peIIeTKH Kak CHcTeMa TPaHCISALMM.
[Tapamertpsl, cummerpus (popma) u tumsl neHTpoBok (P, C, I, F) snemenrtapubeix syeek. 14
pewerok O.bpaBe, ux pacnpenenenue no cUHroHusM. [IoHATHE O MPOCTPAHCTBEHHBIX IpyHIax
CUMMETPUU. DJEMEHTHl CUMMETPUU KPUCTAUIMYECKUX CTPYKTYpP (IJIOCKOCTU CKOJB3AIIETO
oTpakeHuss U BuUHTOBBIE ocu). Cummerpusi 230 mpoctpanctBeHHbix rpynn E.C.denoposa.
CumBonsl A.lllenduuca. IlpeacraBieHue KpUCTAUIMYECKUX CTPYKTYp B BHUJAE IIAPOBBIX
YyIIaKOBOK M KJIAJOK. [ekcaroHaabHas W  KyOuWdeckas  IUIOTHEHIIME  YIAaKOBKH.
KoopauHnanuoHHble yrcia 1 KOOPAUHAMOHHBIE MHOIOTPAHHUKH.

2.2. OCHOBHBIE CTPYKTYPHBIE THIIBI KPUCTAIUTMYECKUX BEILECTB.

CucremaTnka KpUCTAUIMYECKUX CTPYKTyp. OmucaHue CTPYKTYPHBIX THUIIOB IPOCTBIX
BEIIECTB (M€, MarHus, rpadura, anmaza u Jp.), OuHapHbIX coenumHeHuid thuma AX, AX,
(ranura, ¢proopuTa, pyTuia U ap.), TEepHAPHbIX COETUHEHUH (IIMUHENTH, IEPOBCKUTA U Ip.).

2.3. CTpyKTypa OCHOBHBIX MOAM(DUKALUI KpeMHE3eMa U CTPOCHUE CUIMKATOB.

CtpykTypa OCHOBHBIX MOAU(UKAIUNA KpeMHe3eMa (KpUCTOOANMUT, TPUIUMHUT, KBapII).
CucremMaTuka CHIMKATOB. OCTPOBHbBIE [SiO4]4', KOJIBLIEBBIE [SiOg]nz', LIEOYEYHbIE [Sigog]n4',
CIIOWCTBIE [Si205]2', kapkacubeie [SiO], [AISi308]1',[AIZSi208]2' u gap. Koopaunammonuoe
COCTOSIHUE TIOMMHUS B CHJIMKaTax. Pazinuuue B CTpPOSHUM alFOMOCHUIIMKATOB (TIOJIEBbIE IIMATHI,
He(enMH, U JIp.) U CWIMKATOB AIFOMUHMS (CUIMMAHUT, IUCTEH, MYJUIUT U JIp.).

2.4. UnenTndukanus KpUCTAIIMUYECKUX BEIIECTB C MOMOLIbI0 PEHTT€HOCTPYKTYPHOTO U
peHTreHo(a30BOro aHaJIN30B.

VYpaBuenue bperra-Bynbda 1 nHpOopMaTUBHOCTh pEHTT€HOBCKMX METOJIOB aHAIU3a MPHU
W3YYEHUU KPUCTAJIIMYECKHUX BEIIECTB.

Monyns 3. Munepasorus u nerporpagus.

3.1. BaxHneiimne Kjacchl MHHEpPAJIOB M HMX JIUArHOCTHKA MO (PU3UKO-MEXaHHMYECKUM
CBOMCTBAaM.

OcobenHoctu coctaBa U (usnueckue cBoicTBa. ['eHe3uc u GOpMbI HAXOXKICHUS
MHUHepaJIoB B mpupoje. CamMOpoaHble METaIbl U METAIOWABI. 30JI0TO, IJIAaTHHA, Tpadwur,
anmas, cepa. Okcuabl U ruaApokcuabl. OKCUIBI Kelle3a: reMaTUT (KpacHBIH jKele3HsIK), MarHeTUT
(MarHUTHBIN KENE3HSK), XPOMHUT (XPOMUCTHIH JKEJIEe3HSK), TUMOHUT (OYpbIi Kene3HsK). OKCUIBI
KpeMHUS: KBapll (TOpHBIA XpyCTallb, XKWJIbHBIA KBapl, MOPUOH), XaJILEJOH, araTbl, oman -
NPUPOIHBIN Tellb KpeMHEKUCIOThl. CHUIIMKATHL: TIOJEBbIE MINAThl, He()EINH, MUPOKCEHBI, TIIUHBI,
TalbK, acOecT, CepNeHTUHUT, nupopuumt. Amatut u Qochoputsl. KapOboHaThl, HUTpATHL,
cynb(arbl: KaJbIUT, MarHe3uT, JIOJOMHUT, THIIC, COJa, TPOHA, MUPAOWIUT (TOpbKas COJb),
QITyHUT (KBAacLIOBbIM KaMeHb). ['aloreHujpl: raJuT M KaMeHHas COjb, CUJIbBUH, (DIIOOpPHUT.
Cynbhuapl, apceHUIbl U aHTUMOHMBL: MUPHUT (CEPHBIM KOMYenaH), XaJbKOMUPUT (METHBIN
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KoyryesiaH) u Jip. Jlnarnoctiuka MUHEpaIoB MO UX (PU3UKO-MEXaHUYECKUM CBOMCTBAM: T€HE3HC U
(GopMBl HAXOXAEHUS MUHEPAJIOB B MPUPOJE, LIBET, LIBET YEPThbl, MPO3PAYHOCTh, CHAMHOCTS,
TBEPAOCTb, INIOTHOCTb U UX IPUMEHEHHUE B IPOMBIIIJICHHOCTH. .

3.2. Cucremaruka TOpHBIX IOPOJ W HUX JUArHOCTUKAa MO (PU3MKO-MEXaHUYECKUM
CBOMCTBAM.

MarmaTuyeckie TOpHBbIE IOpPOAbI: TITyOMHHbIE NOPOABI (TPaHUTHI, He(EIUHOBBIE
cueHuTsl U Ap.). MznuBmmecs mnopoabl (6a3anbTbl, nopguputsl u  Ap.). IIpogyktsr
BYJIKAHUYECKOM JesITenbHOCTH (Ty(]bl, emM3a, NepauTsl U Ap.). JKuiabHble OpoJibl (IIErMaTUTHI,
KUIBHBIN KBapi). Ocajo4yHble TOpHBIE TOPOABL: OOJIOMOYHBIE MOPOJIBI (MECKH, MECUYAHUKH),
[JIMHBl  (KAOJIMHOBBIE, MOHTMOPWJJIOHUTOBBIE). XHUMHUYECKHE U OHOJIOIMYECKHE OCaJIKH
(MUHEpaNbHBIE COJM: aHTUIPUT, THIIC, KAMEHHAs COJIb, KAPHAIUT U JIp.; KapOOHATHBIE TTOPOIBIL:
W3BECTHAKH, MEJ1, JOJIOMUTBI, MATHE3UThI, MEPIeJIN; KPEMHE3EMUCTBIE ITOPOABI: OIIOKH, TPEIENBbI,
TUAaTOMHTHI). MeraMoppHUUecKue TOpHBIE TOPOABI: MEPEeKPUCTAUTU30BAHHBIE TMECKU |
NECYaHUKH (KBapLUTHI), EPEKPUCTATIIN30BAaHHbIE U3BECTHAKHU U MeJ (MpaMop), CIAaHLbl U Jp.
JlmarHocTrKa rOpHBIX MOPOJ MO MX (U3NKO-MEXaHWUYECKHM CBOMCTBaM: MHUHEPAJIbHBIA COCTAB,
CTPYKTYpa, TEKCTypa U F€HE3UC TOPHBIX IOPOJ U IIPUMEHEHUE B IPOMBIIITIEHHOCTH.

3.3.  Kpucrauioontuyeckue MeETOJAbl HCCIEAOBAHUS MHUHEPAIBLHOTO ChIPbS U
TEXHUYECKUX MPOAYKTOB.

OCHOBHbIE ONTHYECKHE XapPaKTEPUCTUKU KPHUCTAUIOB: MOJSApU3aLMsl U JBOIHOE
Jy4YEnpeIoMIICHUE CBETa B KPUCTALIaX, MOKA3aTeIN MPEIIOMIICHUS, ONTUYECKUE WHIUKATPHUCHI
KPUCTAJIJIOB BBICIIEH, CpEAHEH M HU3IIEH KaTeropuy U JAUCIEPCHs] MHIUKATPUCHI, aHU30TPOIHS
IOMJIOIEHUST CBeTa KpHUcTauiaMHu (IuieoxpousM). [IpakTHKyM IO KpUCTAJUIOONTHYECKUM
METOJIaM HMCCIIE0BAHUS MUHEPAIBHOTO ChIPbS U TEXHUYECKHUX MPOAYKTOB: MUKPOCKOIMMYECKHUI
(B MPOXOASIIEM U OTPAKEHHOM CBETE) U MMMEPCHOHHBIN METO/Ibl aHAIIN3A.

4. O0beM y4eOHOH JUCHUIJIMHBI

o B 3auetHbIX | B akamem.
Bunsl yaeOHOM paboThI
CIMHATIAX gacax

OO01mas TpyA0eMKOCTh JTUCIUTUIHHBI TI0 Y4eOHOMY IUIaHy 3 108
AynuropHas pabora: 0,22 8

Jlexumu (J1) 0,05 2

[Tpaktuueckue 3anstus (I13) 0,17 6
CamocrositenbHas padora (CP): 2,67 96

ITonroroBka mokmanma 0,78 28

CaMOoCTOATEIbHOE N3YUYEHUE PA3AEIOB TUCIUIIIMHbI 1,5 54
By uTOroBoro KOHTpOJIS: 3a4€T 0,11 4

AHHOTanuA padoyeil MPOrpaMmbl JTUCUUIIIIMHBI
«XHUMHYeCKAs] TEXHOJOTUSI TYTOMJIABKMX HEMETAINYECKHX H
cuJMKaTHLIX Matepuasion» (b1.B.0/1.13)

1. Henp aMcHUMIUIMHBI — MpPUOOpETEHHE NpPEJCTaBICHUH 00 OO0IIKMX OCHOBaX
TEXHOJIOTUM CHJIMKATHBIX MAaTE€pPUaoOB, U3ydeHHE (GU3NKO-XUMHUECKUX U MH)KEHEPHBIX OCHOB
TEXHOJIOTUM ¥ METOJOB YIPABJICHUS MPOIECCAMU MPOU3BOJICTBA CHIIMKATHBIX MaTEepPHAaJOB H
U3/IeNNil; 03HAKOMJIEHHE C COBPEMEHHBIM YPOBHEM TE€XHOJIOTUH PA3IMYHBIX BHJIOB CHIIMKATHBIX
MaTepuasoB.

3agaum JUCIUIIINHBL:

— oOydyeHHME OCHOBaM TEXHOJOTHYECKUX TIPOIECCOB OOpabOTKH  CHIMKATHBIX
MaTepHasoB,

— BBIpa0OTKAa HABBIKOB OPTaHU3AIlMH TEXHOJOTWYECKHX CXEM, TIO3BOJISFOIINX
POM3BOJIUTH U3JIENHUS C 3alaHHBIMU XapaKTEPUCTUKAMH.

2. B pesyabTare udydeHus AUCHUILIMHBI 00YYAIOLIUIACS 10JIKEH

Obnaoams cnenyroummu npodeccruonanbabiMu (ITK) kommereHusamu:
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— CIOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBIJIATH TEXHOJIOTMYECKHH TMpolecc B
COOTBETCTBUM C PEIIAMEHTOM M HCIOJIB30BAaTh TEXHUYECKUE CPEACTBA I H3MEPEHUS
OCHOBHBIX [TAPAaMETPOB TEXHOJOTMYECKOTO MPOIIecca, CBOMCTB Chipbst U npoaykiuu (ITK-1);

— CHOCOOHOCTBIO NPHUHUMATh KOHKPETHblE TEXHMYECKHE peIleHUs Ipu pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMPATh TEXHHUYECKUE CPEACTBA M TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MociieacTBUi ux npumenenus (I1K-4);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHME CBOWCTB XMMHUYECKHUX AJIEMEHTOB, COSIUHEHUHN U
MaTepHaioB Ha X OCHOBE JUIS peleHus 3aaa4 npodeccuonanbaoi nesirensroctu (ITK-18).

3uamo:

— KJIaCCU()MKALMIO OCHOBHBIX BUJOB CHJIMKATHBIX MaTepHallOB U U3CIHI;

— CBHIpBEBYI0 0a3y TEXHOJOTMH BSDKYIIUX MaTepHANIOB, CTEKJIOM3AEIHA, CHTAIJIOB,
KEpaMHUYECKHUX U3JEJIMNA U OTHEYIIOPOB U IIPUEMBI UX MOATOTOBKU M KOHTPOJISI KA4€CTBa;

— TEXHOJIOTUYECKUE CXEMBbI MOIY4YEHMsI PA3IMYHbIX TUIIOB CHJIMKATHBIX MaTepUaloB U
u3genuii U BuAbl 00OpYNOBaHMA, MCIOJIB3YeMble [UId HUX pealu3alud; — CHOCOOBI
NPUTOTOBIICHHUS CHIPEBBIX CMecel, (HOpMOBaHMUS, CYLIKH, BBICOKOTEMIIEPATYpHOl 00pabOoTKU
CHJIMKaTHBIX MAaTEPUAJIOB U U3/1EIIU;

— OCHOBBI (DM3MKO-XUMHUYECKUX TIPOIIECCOB, NPOTEKAOIUX IIPU CHUHTE3€ CTEKIa,
KEpaMHKH, BSKYIIUX U CTEKIOKPUCTAININYECKUX MaTEpUAJIOB;

— CBOMCTBA CHJIMKaTHBIX MAaTEpUAlIOB U HUX B3aUMOCBS3b C TEXHOJOTHYECKUMU
(dakTopamu, a TaKKe CrocoObl U IPHUEMBI, O0eCcIIeUrBaOIMe OTYYeHUE U3IeIUi 1 MaTepraoB
C 3aJJaHHBIMH CBONCTBAMU;

— OCHOBbI KOMIIOHOBOYHBIX PELICHUH TEXHOIOTHYECKOI0 000PYA0BaHMUS.

Ymemu:

— BBIOMpATh CHIPbEBbIE MaTepHajbl JUIsl pealu3allid TEXHOJOTMYECKHX IPOLECCOB
MOJIyYEHUS U3JEIUN U3 CTEKJIa, KEPAMUKU U BSKYILIUX MAaTE€pPUAJIOB;

— paccUuTBIBAaTh COCTABbI CHIPHEBBIX CMECEH, 00eCIeUBAIOIIUX MTOJyYeHHE CHITMKATHBIX
U3JIeIMHA U MaTepUasoB ¢ 3aJJaHHbIMU CBOICTBaMH;

— BbIOMpaTh Haubosiee YPPEKTUBHBIE TEXHOJOTHYECKHE CXEMbl M PEXHMMbI Ha Pa3HbIX
nepejenax Nporu3BOACTBA CUIIMKATHBIX MaTepUaIoB U U3/ENINI;

— KOHTPOJINPOBATH KAYECTBO MOJIy4a€MbIX MAaTEPUAJIOB U U3JIEIINH;

— MPOU3BOJIUTH PACUETHI MO0 TEXHUKO-3KOHOMHYECKOMY OOOCHOBAHHUIO TEXHOJIOTUYECKUX
CXEM ITPOU3BO/ICTBA CHJIMKATHBIX MAaTEPUAJIOB U U3EIINN;

— IPOBOJUTH AHAIN3 HAYYHOW, TEXHUYECKOW 1 HOPMAaTUBHOM JOKYMEHTALIVH.

Braoemy:

— METOJaMHM U CpPEICTBaMU TEOPETHUECKOI0 U SKCHEPHMEHTAIbHOIO HCCIEAOBAHUS
IIPOLIECCOB ~ CUHTE3a, M3YYEHHUS CBOWCTB TYIOIUIABKMX HEMETAIUIMYECKUX M CHIMKATHBIX
MaTepuasos;

— TIpUeMaMU TPOEKTHPOBAHUS COCTABOB CBIPHEBBIX CMeced, 00ecreunBaonIX
MOJIyUYEHUSI MaTEepHUaJioB U W3JAEIUI C 3aJlaHHBIMU (PU3UKO-XUMUYECKUMHU, MEXAHUYECKUMHU U
XYyJ0’)KECTBEHHBIMU CBOICTBaMU;

— 3HaHUSAMHU 00 OCHOBHBIX Ipoleccax U 000pyAOBaHUU, 00ECHIEUNBAIOIINX TPOBEACHHE
TEXHOJIOTUYECKUX MPOLECCOB, 00€CIEUNBAIOIINX BBICOKOE KaueCTBO MPOAYKIIUH;

— METOJaMU TPOBEACHUSI CTAaHAAPTHBIX HCHBITAHUN [0 ONPEAENICHUI0 (U3UKO-
XUMHUYECKHX M (PU3UYECKUX CBOHCTB OCHOBHBIX BHIOB TYIOIUIABKMX HEMETAIIMUECKUX U
CHJIMKATHBIX MaTepHaioB

— KEPaMHMKH, CTEKJIA, BSOKYIIMX MaTEpUasoB;

— METOJaMH pacyeTa SKOHOMHUYECKON >(P(PEKTUBHOCTH BHEIPSEMBIX TEXHOJOTUYECKUX
pELICHUH U IIPOEKTOB;

— palMOHAILHBIMU ITPHEMaMHU MTOMCKa U MCTIOIb30BAHMSI HAYYHO-TEXHUYECKOM
UHpOpMaLINH.

3. Kparkoe cogepxxanue TuCUHNIAHBI

Monaynas 1. OOmme mNpUHUMOBI TEXHOJOTHH TYromjaBKUX HEMETAJUIMYECKHX U
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cunukatHbix Matepuanos (THCM).

OcHOBHBIE TOHATUS W TepMuHOoJorus B TexHojgoruu THCM. Uctopus paszButus
TEXHOJIOTHI KEpaMMKH, CTEKJIA U BXKYLIUX MaTepuasioB. [IpuHIMNIMaIbHbIE CXEMbl TEXHOJIOTUI
CUJIMKATHBIX MaTepUAIOB — KEPAMUKH, BKYIIUX U CTEKJIA, UX OOIINE ¥ OTIIMYUTEIbHbBIE YePTHI,
[I0CJIEI0BATENBHOCTh TEXHOJIOTUUECKUX T1EPEEIIOB

CoIpbeBble  MaTepualibl, HMX IMOJATOTOBKA, COCTABICHHUE  CBHIPHEBBIX  CMECEH.
XapakTepuCcTUKa OCHOBHBIX BHJIOB INPHUPOJHBIX, CUHTETHUECKUX U TEXHOICHHBIX CBIPHEBBIX
MaTepuaioB, Ucnoib3yeMbix B TexHoiorun THCM, u mpenbsBisieMble K HUM TpeOOBaHUS.
KpemHezeMucTrle, TIMHO3EMHUCTHIE, MTOJIEBOIITIATOBbIC, KapOOHATHBIE U CYJIb(paTHBIC CHIPHEBBIC
matepuaisl. [Ipourie nmpupojHbie ChIpbeBble MaTepuanbl. Vcrnonb3oBaHUEe B KayeCTBE ChIPbs
OTXOJI0B TPOU3BOJACTBA TYIOIJIaBKMX HEMETAJUIMYECKUX W CHIMKATHBIX MAaTepuaioB U
TEXHOT'CHHBIX MPOIYKTOB IPYTHX OTpaciieidl MPOMBIIIICHHOCTH.

JoObrya, oOoraimenue, ycpenHeHHe, o00paboTka MHUHEPAIBHOTO  CBHIPbS, €ro
TpaHCIOPTUPOBKAa M XpaHeHue. OCHOBHBIE CMOCOOBI (PU3MKO-MEXaHUYECKOW MOATOTOBKU
CBIPHEBBIX MaTepHaIoB (ApoOIeHUE, TOMOJ, PacceB, KIaccu(ukanus 1 T.1.).

Teopernueckne OCHOBBI Ipoliecca U3MeNbUeHUs TBepAbIX Tel. Crenuduka mpoueccoB
npoOieHuss W 1oMojda. TBepAOCTh W XPYHNKOCTH  CBIPHEBBIX ~ MaTEpHANOB;  IIKaia
Pa3MoIIOCTIOCOOHOCTH CHIPHEBBIX MaTepuaioB. Beibop crocoba u3menbueHus: B 3aBUCUMOCTH OT
TBEPAOCTH U XPYHKOCTH Marepuayia. DOU3NKO-XUMUYECKHE METOAbl HHTEHCU(UKALNU
MIPOLIECCOB M3MEJIbUCHHUS; BIHUSHHE IOBEPXHOCTHO-aKTUBHBIX J100aBok. Cyxoe M MOKpoe
u3MenbYeHue. BnusHue TOHKOCTM HW3MENBYEHHS HAa KAuyeCTBO  CBHIPHEBBIX  CMecei.
Knaccudukanus u npuHIUN 1eHCTBUS U3METIbUYUTEIeH OCHOBHBIX THUIIOB.

MexaHuueckass COpTUPOBKa M KJIacCHU(PHUKAIUS M3MEIbYEHHBIX MaTepualioB. 3€pHOBOM
COCTaB MOPOIIKOOOPA3HBIX MAaTEPHATIOB U PA3IUUHBIE CIIOCOOBI €r0 BHIPAXKEHHUS.

CMmecuTenbHble YCTPOMCTBA M HIPUHLUUI UX JehcTBUSA. KOHTpOJIb OJHOPOAHOCTH
CBIPBEBBIX CMECEH; KPUTEPUM KayecTBa CMEIIMBAHMS W HX BIUSHUE Ha MOCIEAYIOLIUE
TeXHOJoruueckue mnpoueccbl. CrocoObl TPaHCIOPTUPOBKM M XPaHEHUS ChIPbEBBIX CMECEH.
['panynupoBaHue U OpUKETHPOBAHUE ILUXT.

Mopyns 2. OO01miast TEXHOJIOTUS BSIKYITUX MaTEPHUAIIOB.

OcHOBHbBIE TEPMHUHBI U TOHSATHSA, HCIOIb3yeMbIE B TEXHOJIOTUU BSIKYIIMX MATEpPUANIOB,
METOJbl OLEHKM KayecTBa BsDKyIIMX MaTepuaioB. OOmias TexHOJoruyeckas cxema
IIPOU3BOJICTBA BSDKYILIUX MaTEPHATIOB, IOCIENOBAaTENIBHOCTh TEXHOJIOIMYECKHUX IIEPENETIOB U
3aJja4i, pelacMble Ha HUX.

Knaccugukanus u xapakTepucTUKa CHIPhEBBIX MAaTEPUAIOB IS TPOU3BOICTBA BSKYIIHUX
MaTepuaioB (kapOoHATHOE, IIIMHUCTOE, KapOOHATHO-TIIMHUCTOE, INIMHO3EMHUCTOE U CYlIb(paTHOE
CBIPbE, JOMEHHBIE U 3IEKTPOTEPMO(POCHOpPHBIE HITAKH, 3071bI).

TexHonorus, cBOMCTBA U MPUMEHEHUE TUIICOBBIX BSXKYIIUX BUABI THUIICOBBIX BSKYIIUX U
CXeMbl MX NpPOM3BOACTBA. JlermapaTtanus TUICOBOIO KaMHsA. TE€XHOJIOTHMS IPOU3BOJCTBA
CTPOUTENILHOTO U BBICOKOIPOYHOTro rurca. OCOOEHHOCTH KPUCTAIUIMYECKON CTPYKTYpBI a- U [3-
CaS0,-0,5H,0. TBepeHue TUrcoBBIX BKYIIHX.

TexHonorus, cBONCTBa, MIPUMEHEHUE M3BECTKOBBIX W MarHe3uaibHBIX BSKYHIIMX. Buabl
M3BECTKOBBIX BSDKYILMX MaTepuasioB. ChIpbEBbIE MaTEpHAJIbl U CXEMBI IPOM3BOJICTBA HETAIEHON
u3BecTU. TexHoylornyeckue mapaMeTpbl Mpolecca MOJy4YeHUs OKCUAA KallbliMsi B HIAXTHBIX U
Bpallarolmxcs nevyax. I'maparanus M TBEpAEHUE M3BECTKOBBIX BSIKYLIIMX U UX CMECEH C
[IJIAKOM, MYII0JIaHAMH, KBAapLEBBIM MECKOM U T.A. TBepAeHHE H3BECTKOBO-KPEMHE3EMHUCTHIX
KOMIIO3UIIUI TpH THIpOoTepManbHOW 00pabdoTke. OCHOBHBIE BHIBI H3ICIUI Ha OCHOBE
U3BECTKOBO-KPEMHE3EMHUCTBIX BSDKYIIMX W 0O0JIacTU HUX TNpUMeHeHHs. PasHOBUAHOCTH
MarHe3uajbHbIX BSDKYHIUMX BewlecTB. ChIpbEBBbIE MaTE€pUaAbl U TEXHOJIOTHUS HUX IOJyYEHUS.
3aTBOPUTENH JJI1 MarHe3ualbHbBIX BSKYIIUX BELECTB, TUApaTalus U crienurKa UX TBEPACHUS.
CBolicTBa UM NPUMEHEHHE KAYCTUUYECKOIO MarHe3uTa U KayCTHYECKOIO JOJIOMUTA.

TexHonorus, CBOWCTBA W NPUMEHEHUE NOPTIAHALEMEHTA. XHMHUYECKHUH COCTaB
KIIMHKepa. Ponp OTHENbHBIX OKCHAOB B KIMHKEpe. ['MApaBIMYECKHH, KPEMHE3EMHCTBIA U
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TJIMHO3EMHUCTBI MOJTyH, KO3()(UIIMEHT HACKHIIEHUS KIMHKEpa U3BECThI0. MUHEpaIOTHYeCKUn
COCTaB KJIMHKepa. XapaKTepUCTUKAa OCHOBHBIX MUHEPAJIOB M UX CBOMCTBA. CXEMBI TPOU3BOJCTBA
HNOPTJIAHLEMEHTA PA3IMYHBIMU CIOCOOAMU: MOKPBIM, CYXUM, KOMOMHUPOBAaHHBIM. TEeXHHUKO-
SKOHOMMUYECKHE MPEUMYILIECTBA KaXJ0r0 M3 HUX. TEXHOJIOrMY4eCKOe 3HAaYCHHE MHUHEpaIbHOU
Opupoabl M (PU3MUECKUX CBOMCTB ChIPbs. Posib 100aBOK, BBOJMMBIX B CHIPbEBYIO CMECh U
nopTiaHaueMeHT. JlpoOieHue W U3MelbYeHHE ChIpbeBbIX MarepuanoB. Iloaroroka u
KOPPEKTUPOBAHUE ChIPHEBOI CMECH.

IIponiecc oOpa3oBaHusl KIMHKEpa BO BpALIAIOIIUXCs Me4ax. TeXHOIOrn4eckue 30Hbl BO
Bpaltaroeics neur. XuMUKO-MHUHEPAIOrHUecKue U GU3NYECKUE MPEBPALICHUS 00KUTaeMOTo
MaTepuaia 1o JUiMHe nedn. OXnakacHue KIMHKepa. XOoJIOAWIbHUKY. 3MenpueHne KIMHKepa u
[I0JIyUYEHUE [IEMEHTa. XpaHEHUE, YIAaKOBKa U OTrpy3Ka ieMeHTa. KOHTpoJib IPOn3BOJACTBA.

I'mapatanyst KIMHKEPHBIX MUHEpanoB. XHUMHYECKUH M (Da30BbIH COCTaB MPOAYKTOB
BBICOKOTEMIIEPATYpPHOTO CHHTE3a M €ro BIMSHHE HAa TUAPABIMYECKHE CBOWCTBA BSDKYILHX
marepuainos. IIponeccel TBepaeHNS U GOPMHUPOBAHUS CTPYKTYPhI HEMEHTHOTO KAMHSI.

Koppo3us nopTinanaieMeHTHOr0 KaMHsI

TexHosorus, CBOWMCTBA M NPUMEHEHHE CHELUAIBHBIX LEeMEHTOB. IlynmonaHoBele u
HnuIakonopTianaueMeHTsl CocTaBbl, OCHOBHBIE CBOMCTBA, OCOOCHHOCTH TEXHOJOTUU U 00J1acTU
IIPUMEHEHHUs. benblil 1 IBETHBIE [IEMEHTHI.. TaMIIOHa)KHBIE IEMEHTBI.

['muHO3eMUCTBIN 1IeMeHT. XMUMHKO-MHUHEPAIOTHIECKUH COCTaB, CIOCOOBI MOMYYCHUS U
cBoiicTBa. O6nacTu nmpuMeHeHus. Pacmupsromuyecs: eMeHTbl Ha OCHOBE MOPTIAH/LEMEHTa U
[JIMHO3EMHUCTOTO LIEMEHTA, CYJIb(OaTIOMUHATHBIE U CYIbPO(EPPUTHBIE LIEMEHTHI.

CrpoutenbHble pacTBOPBI, OETOH, XkKene300eToH. ChIpbeBble MaTepHallbl,
NPUHLIMIIAATIbHBIE TEXHOJIOTUYECKUE CXEMBI MotydeHus. OcoOOEHHOCTH COCTaBOB U CBOWCTB
06eTOHOB pazaMuHOro Buaa. OCHOBHBIE METO/1bI (POPMOBaHMS, UCTIONb3YEMbIE B TEXHOJIOTUU
BSOKYIINX MaTepUaioB (BUOPOYIUIOTHEHHE, IPECCOBAHKE, TpaMOOBaHKE, IICHTPO(DYTHPOBAHHE).

Monyns 3. O61mas TEXHOIOIUs KEpaMUKH U OTHEYTIOPOB.

BBenenue B TexHosnoruio kepaMmuku. CTpykTypa Kepamuueckoro marepuaia. OCHOBHbIE
TEPMUHBI U MOHATHUS, UCIIOJIb3yeMble B TEXHOJOTHH KepaMHUKU U orHeynopoB Knaccudukanus
KepaMHYECKHX MaTepUajoB U U3ENUH [0 COCTaBy, CTPYKTYpe U 00JacTsM npuMeHeHus. Oomas
TEXHOJIOTMYECKAsi CXEMa IIPOM3BOJCTBA KEPAaMUKH, IIOCIENOBAaTEIbHOCTb, HA3HAYCHUE U
CYILIHOCTh TE€XHOJOTMYECKHUX MEpPEesIOB U 33/a4u, peliaeMble Ha HUX — MOATOTOBKA ChIPbEBOM
cMmecH, pOopMOBaHHE, CYIIKa, OOKUT.

Knaccudpukanus u XapakTepUCTHKa CBIPHEBBIX MAaTEpUANOB [UId IPOU3BOJCTBA
TPaJUIIMOHHON KepaMHUKU (IJIaCTUYHbIE M OTOINAIOUIME MaTepualibl, IU1aBHU). CeIpbe UIs
IIPOM3BOJICTBA OTHEYNOPOB M TeXHMUYECKON ((yHKUMOHaNbHOM) Kepamuku. Iloaroroska
CBIpBEBBIX MaTepuasoB. [IpuHIMIBI pacueTa ChIpbEeBBIX cMecel. THUIBI CBIPBEBBIX KEPAMHUUECKHUX
macc. IlpuroroBneHue ChIppEBBIX CMEcCed MOKpPBIM U CyXHM crnocoboMm, 000pyAOBaHUE,
MCIIOJIb3YEMOE IIPHU 3TOM

dopmoBaHHE KepaMUYecKoro mnoisygadpukara: Iuiactudeckoe (OpMOBaHUE, JIUThE W3
BOJHBIX CYCNEH3MH, auThe 1OoJ JaBieHueM). CylIHOCTh TNPOLECCOB U MPUMEHsEMOe
obopynoBaHue

Ponp u 3amaum mporecca Cyllku B TEXHOJIOTUH KepaMUKU. Pexumsl cymku. CyIiHOCTh
IPOLIECCOB, IPOTEKAIOIIUX IIPH CYLIKE

BricokoTeMnieparypHble MpOLIECCHI, IPOTEKAIOIIUE IIPU H3TOTOBIECHUM KEPAMUKH.
[TapameTpsl, XapakTepU3YIOILIUE MMOJTHOTY CIEKAaHUS KEPAMUKHU U UX U3MEHEHHUE B 3aBUCHUMOCTH
OT Temreparypbl o0kura. BiusiHue ycioBHH BBICOKOTEMIIEPATypHOTO CHHTE3a Ha KOHEUHBIN
(ba30BbIi COCTAB MOTyYaeMbIX MaTEPHAIOB

TexHomnorus, CBOWCTBA, MPUMEHEHHE CTPOUTEIbHOM KepaMuku. I'pydasi cTpouTenbHas
KepamuKka (TJIMHSHBIM KUPOHMY, Yepenuua, ApeHaxHble TpyOsl). Knaccudukauusa wusaenui,
npeabsBisieMble TpeOoBaHMS M 00JacTH NpPUMEHEHHUs. TuIoBas TEXHOJOTHYECKas CXema
U3TOTOBJICHUSI TPyOOH CTPOUTENBHOM KEpaMHKH METOJOM IUIaCTHYeCKOro (OpMOBaHUS Ha
IIpUMepE TIIMHSAHOTO KUpInya.
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OO6nunoBouHble, (hacajHble TUIMTKUA U IUIMTKU U TOJ0B. Pasnuuus B TpeOoBaHUAX K
n3zenusiM. TexXHOJIOrus MIUTOK C UCIOJIb30BAaHUEM NOTOYHO-KOHBEHEPHBIX JIMHUN. OCHOBHbBIE
BU/Ibl XUMHUYECKHU CTOMKUX KEPAMUYECKUX U3JIEIHUMH.

TexHomnorus, cBOMCTBa, NMpUMEHEHUE TOHKOU kepamuku. Knaccudukanus dapdopo-
(dasHCOBBIX ~ M3JENUil  (XO3SMCTBEHHBIE, CAHUTAPHO-TEXHUYECKUE, DICKTPOTEXHHUECKUE).
TpeboBanust kK HUM. TUIIOBBIE CXEMBI IOJIOTOBKM Macc, IIACTHYECKOro (POPMOBAHUS U JIUTHS.
['mazypoBanue u nekopupoBanue ¢apdopo-pasacoBeix wusgenmid. OcoOeHHOCTH 00XKUTA.
OcCHOBHBIE HaIIpaBJICHUs Pa3BUTUS TeXHOJIOTWMHU. ['nasypoBaHue u JexopupoBaHue (apgopo-
¢dasHCOBBIX M3Aenud. OCOOEHHOCTH IPOU3BOJCTBA CAHUTAPHBIX KEPAMMUYECKUX H3AEIUN U
JEKTPOU30JIATOPOB.

TexHonorus, cBoOicTBa, NpPUMEHEHHWE OTHEYNOPHBIX MarepuanoB. Kiaccupukanus
orHeynopoB. OCHOBHBIE 3KCIULyaTallUOHHBIE CBOWCTBAa OrHeynopoB. Mx B3auMMoOCBA3b €O
CTPYKTYpO#, XuMHU4ecKkuM U (pa3oBeIM cocTaBoM. Crnenmduyeckre TpeOOBaHHUA K CHIPHEBBIM
MaTepuanaMm Uil IPOU3BOJCTBA OTHEYNOpOB. THIOBas cxema M3rOTOBJICHMSI OTHEYNOPOB Ha
IpUMEpEe TEXHOJOTMU IIaMOTHBIX wu3aenuil. KpemHezemucrthie ormeynopsl. OrHeynmopsl U
KepaMMKa U3  KBapueBoro crekina. Orheymopsl Ha  OCHOBE  OKCHJA  MarHus.
XpoMoMmarse3uajibHble UM  MarHe3uajibHO-UINUHENUAHbIE  orHeynopsl. OrHeymopsl U
BBICOKOTEMIIEpAaTypHbIE  3JIEKTpOHarpeBaTead M3  Kapbuga  KpemHMs.  JlerkoBecHble
(TEenIOU30SMOHHBIE) OTHEYIOPHbIE W3JEIUS U U3JENIHS U3 BbICOKOOTHEYIOPHBIX BOJIOKOH.
Crpoenne u Ttemnoduznyeckre cpoicTBa uzfenuil. TexHoskoHomMHuecKkass 3((PEKTUBHOCTh
UCIIOJIb30BAaHUSl TEIUIOM30JISILMOHHBIX OTHEYNnopoB. COBpEeMEHHbIE HAIpaBICHUsS pPa3BUTHUS
IIPOU3BOJICTBA OTHEYIIOPOB.

TexHonorus, cBoiicTBa, NpPUMEHEHHE TeXHUYeCKoW Kepamuku. Kraccudukanus
TEXHUYECKOH KepaMMKH [0 CcocTaBy M oOjacTaM mnpumeHeHus. OOmue 0coOeHHOCTH
TEXHOJIOTUH U3ACTNIA TeXHHUECKOU Kepamuku. Crenndudeckne TpeOOBaHUS K CHIPbI0. MeTo b
dbopmoBanus. OcobeHHocTH oOxwura. CroernuanbHble METOJbI 00paboTKH (MeTalIu3aIus,
MexaHuuyeckass oopaborka). TumoBas cxema TEXHOJIOTMH TEXHUYECKOW KEpaMHKU Ha IpUMEpe
KOPYHAOBBIX U3JIEIHUH. Kepamuka Ha OCHOBE MHIUBUAYAJIbHBIX OKCHJIOB.
BricokornuHo3zeMucras 1 MarHe3uajibHas KepaMmuka. Marepuanbl KOHIEHCATOPHONH KEpaMHUKH.
Baxuelilme Tunbl Nbe30KepaMUKM MarHuTHas KepaMHKa Ha OCHOBE (DeppoOLINHHENCH.
Kepamuka Ha ocHOBE OE€CKHCIOPOJAHBIX BBICOKOOTHEYIOPHBIX COEIMHEHUN (HATpUbl, KapOuabl,
cuwmnuael. Kepamuueckne KOMIO3UIMOHHBIE MaTepuaibl. Pojb TEXHUYECKOW KEpaMUKH U
HAy4YHO-TEXHUUYECKOM MpOorpecce.

Monynb 4. O61as TEXHOIOTHS CTEKJIA U CUTAJLIOB.

OcCHOBHbIE TIOHATHS U ONPEIEICHUS, UCIOJIb3YEMbIE B TEXHOJIOTUN CTEKJIa U CUTAJUIOB.
Creki000pa3HOe COCTOSIHUE M CBOICTBa CTEeKOJI.. Temmeparypa CTeKJIOBaHMS Tg W MHTepBal
cTekioBaHud. OCOOEHHOCTH M3MEHEHUS CBOMCTB B MHTepBaie cTekyioBaHUS. COBpeMEHHbIE
IIPEJICTaBICHNS O CTPOCHUH CTEKIIA.

TexHonornueckue cBoiicTBa cTeKia. Bs3KOCTh M ee poib B TEXHOJOTMU CTEKJIA.
KpucrannuzanonHas CroCOOHOCTb CTEKOJ M €€ pojib B TEXHOJOTMM cTekna. Pusmko-
XUMHHMYECKHE UM MEXaHMYeCKHe CBOMCTBa crekia. Terodusmueckue, 3MeKTpopU3NUEcKUe U
ONTUYECKHE CBOMCTBA U MX POJIb B TEXHOJIOTMH M DKCIUTyaTallUM CTEKOJ M CTEKJIOU3JEIINN.
BinsHMEe XMMHYECKOr0O COCTaBa M TEMIIEpaTyphbl HAa 3T CBOMCTBA. XHMMHUYECKasi yCTOWYUBOCTh
crekoi.. Ilpemensl MpoOYHOCTH CTEeKNa Ha pacTsbKeHHe, W3rub, cxkartue, ynpap. CrocoObl
YIpOYHEHHUs cTekia. [[pHHIMIBI TPOEKTUPOBAHUS CTEKOJ C 3a/laHHBIMU 3KCIUTyaTallHOHHBIMU U
TE€XHOJIOTUYECKMMH CBOMCTBAMH

Krnaccudukanys npoMbIIUIEHHBIX CTEKOI M CTEKJIOU3AETNI M0 XUMUYECKOMY COCTaBYy,
CBOMCTBaM, HAa3HA4Ye€HUI0O M oOO0NacTAM MNpUMEHEHUS TEXHOJIOrMUYeCKHe IpOLEcChl B
npou3BoJCcTBE cTekna. OOoOlIeHHass TEXHOJIIOTUYEeCKass CXeMa M OCHOBHBIE CTauu
IIPOU3BOJICTBA CTEKJIOU3/IEIINH.

Krnaccudukanus u xapakTepucTHKa ChIPHEBBIX MAaTEPHANIOB ISl POU3BOJICTBA CTEKIIA U
cutayioB. OCHOBHBIE CBIPDBEBBIE MAaTEpHUalbl — KHUCIbIE, LIEJIOYHbIE, IIEI0YE3EMEIIbHBIE.
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BcrniomorarennHuie CBIPLCBBIC MAaTCpUuajibl — YCKOPUTCIH, OCBCTIUTCIIU, BOCCTAHOBUTCIIU,

O6€CHBC‘H/IB3TCJ'H/I, KpaCuTeiu, TJIIYHIUTCIN. TexHOIOTUUECKHE CXEMBI U OCOOEHHOCTH
IMOATOTOBKH CBIPbA U IPHUI'OTOBJICHHA HIWXTHI HA CTCKOJIbHBIX 3aBOAaX.
CTGKHOBapCHI/Ie. OcHOBHEBIE OTallbl CTCKJIOBApPCHUA: CI/IJ'II/IKaTOO6pa3OBaHI/IC,

CTEKJIOOOpa30BaHME, OCBETJICHHME, TOMOTCHHM3alMs, CTyAKa. TEeXHOJNOTHYECKHE OCHOBBI
MIPOMBIIIJICHHOTO CTeKJoBapeHusi. Buapl medeil. YciaoBust 1 0cOOEHHOCTH MpoBapa HIMXTHI B
MPOMBIIIICHHBIX CTEKIOBAPEHHBIX TeyaX. TexXHOJOTHYeCKHe PeXMMbl BapKH OCHOBHBIX THIIOB
MPOMBIIUICHHBIX CTEKON.  MeTo/bl MHTCHCHU(DHUKAIMN CTEKJIOBAPEHUS — JOMOJIHHUTEIbHBIN
AJIEKTPONOJOTPEB, IEPEMELLIMBAHNE CTEKIOMACCHI, JIEKTPOBAapKa, TEIIOBAsk U30JISILIMS [TeYeH.
®opmoBanue  crekiousnenuii. HempepslBHOE M HuKIM4eckoe — (GOpMOBaHHE.
TexHOJIOTHYECKHE XapaKTEPUCTHKH U TTapaMeTPhl IPOMBIIIIJICHHBIX CIIOCOO0B (hOPMOBaHUSI.

TemnnoBast 00paboTKa CTEKIOU3ACINIA (OTXKUT, 3aKalika). XapaKTepUCTHKA TIPUMEHIEMOT0
o0opynoBaHus. MexaHnyeckass W XUMHUYecKas o00pabOTKa IOBEPXHOCTH CTEKJIOM3ECIIHM.
Haznauenne u knaccudukanusi crnoco0oB 00paboTku. DPU3NKO-XUMHUYECKHE MPUHIHUIBI U
TEXHOJIOTUYECKUE PEKUMBI METOZ0B 00paboTku. KOHTpOIIb MPON3BOICTBA.

JlucroBoe crekio. TexHonornyeckas cxema nojaydeHus. XapakTepuCcTHKa, aCCOPTUMEHT,
CBOICTBa JIMCTOBBIX CTEKOJ]. THUIBI U TEXHUKO-PKOHOMHYECKHME IOKa3aTeNU CTEKJIOBapEHHBIX
nevel, NpPUMEHSEMbIX B TPOHM3BOACTBE JHCTOBOro crekna. Kiaccupukamus MeTonoB
¢dopmoBanus.  [IpuHIUNIBI, TEXHOJIOTMYECKHE PEXKHUMBI, ammaparypHoe  odopmieHne
dbopmoBanus crekna uepes jgoa0uky (BBC), co cBoboanoi nmosepxnoctu crekiomaccsl (BBBC),
Ha pacriaBe Metawia (¢uioar-meron). CpaBHUTEIbHAS XapaKTEPUCTUKA METOAO0B (hOpMOBaHUS
auctoBoro crekia. CoBpeMeHHbIe TEHACHIIMM Pa3BUTHUS TEXHOJOTHH JIMCTOBOTO CTEKIa U
paciIupeHus ero acCOPTUMEHTA.

ApPXUTEKTYpPHO-CTPOUTENBHOE  CTEKJO0. TexHoloruyeckas CcXeMa  HW3TOTOBJICHHUS.
Ha3nauenue, acCOpTUMEHT M XapaKTEPUCTHKA OCHOBHBIX BHJIOB apXHTEKTYPHO-CTPOUTEIHHBIX
CTEKOJ (apMHMpPOBAHHOE M Y30pYaTO€ CTEKJIO, CTEKJIOOJIOKH, CTEKJIOMAaKeThl, MEHOCTEKJIO,
OOJMIIOBOYHBIE MaTepualbl Ha OCHOBE CTEK/IA). TEeXHOJIOrMYeCKHMe CXEMbl M HapaMeTpbl
IIPOU3BOJICTBA.

Tapnoe crekio. TexHonornueckasi cxema U3roToBieHus. Bupl, Ha3HaueHHEe U OCHOBHbIE
TpeOOBaHUs, NPEIBIBISIEMbIE K CTCKISSHHON Tape. TEeXHOJOTHYEeCKHEe CXEeMbl U IapaMeTpbl
MPOU3BOJCTBA. MeTOo/1bl YIPOUHEHHUS CTEKIIOTAPHI.

ACCOPTUMEHT M COCTaBbl cOpmo6ozo cmekna. OCOOEHHOCTH BapKd U BBIPAOOTKU
XPYCTAIBHBIX ¥ IIBETHBIX CTEKOJ. METO bl IEKOPUPOBAHUS COPTOBOTO CTEKJIA.

Texnuueckoe crexso. TexHojormueckas cxema mnonydeHus. Kiaccudukanus
TEXHUUYECKOTO CTEKJa 10 Ha3HAYeHMIO, COCTaBaM, CBOMCTBaM. XapaKTEpUCTHKAa OCHOBHBIX
TUIIOB TEXHUYECKOT'O CTEKIIA.

Curamnipl W LIUIaKOCUTaIbl. TeopeTHyeckue OCHOBBI HANpaBICHHOM OOBEMHON
KPUCTAIIM3AIUN CTeKoJI. KaTtamu3aTtopbl KpUCTAIUIH3AIUN, UX BUABI U MPEABABIAEMbIE K HUM
TpeOoBaHus. TexHOJOrM4YecKre CXEeMbl IOJYYEHHUS CHUTAJUIOB. XapaKTEpUCTUKAa OCHOBHBIX
BU0B. OCOOEHHOCTH CBOIMCTB U IPUMEHEHUSI.

4. O0bem yueOHON HATPY3KH

Bribl yaeGHOM paboTs! B 3auerneix | B akagem.
eIMHUIIAX qacax
OOw1ast TPyA0EMKOCTh AUCIHUILIUHBI IO Y4eOHOMY IIJIaHy 5 180
AyIuTOpHBIE 3aHATHSL: 0,34 12
Jlexrum (J1) 0,17 6
[TpakTnaeckue 3anstus (I13) 0,17 6
CamocrositensHas pabota (CP): 4,55 164
Pedepar 1 36
[TonroToBka K KOHTPOJIBHBIM paboTam 1 36
ITonroToBka K MpakTUYeCKUM paboTam 1 36
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CamocTosiTeTbHOC H3YUYCHHE Pa3IeTIOB Kypca 1,44 52
Bug uTOroBoro KOHTpOJIS: 3a4€T C OLIEHKOU 0,11 4

AHHOTanus padoyeil NPorpaMMbl AU CHHUILIMHBI
«JIaGopaTopubie padoTnl o ¢puznveckoii xumun» (b1.B.0O/1.16)

1. Heab AMCUMIIMHBI — U3YYE€HHE OCHOBHBIX 0a30BBIX IKCIEPUMEHTAIBHBIX METOIOB
busznyueckoil XxuMHuHM, 00IacTel W TPENesNoB NPUMEHEHHUS STUX METOJOB HCCIeI0BaHUS,
MOHMMAaHUE WX MPHHIHUIIAATHHBIX BO3MOXHOCTEH M OTPAaHUYCHUN TPU PEIICHUH KOHKPETHBIX
9KCIIEPUMEHTANIBHBIX 3a7au.

2. B pe3yabTare u3yyeHus JMCHUIIMHBI 00YYaKOMIMIiCS JOIKEH:

Obnadams cnenyronumMu podeccuoHaibHbIMUA KoMmmeTeHIusIMu (I1K):

— CHOCOOHOCTBIO TMPOBOAWUTH CTAaHJAPTHBIE W CEPTU(PUKALUOHHBIC HCHBITAHUS
MaTepHalIoB, U3JCIUil 1 TexHoJornueckux nporecco (IMK-17);

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHMUSI OCHOBHBIX (DM3MUYECKUX TEOPUN MJISl peIICHUS
BO3HUKAIOIIUX (PU3MUECKUX 3a/1a4, CAMOCTOSTEIILHOTO MpUoOpeTeHns GU3NYECKUX 3HAHUHU, TS
NOHUMAaHHS PUHIUIIOB paboTHl MPUOOPOB U YCTPOICTB, B TOM YHCJIE BBIXOSIINX 32 TPEACIIbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3nams:

— MPUHIUIBI PaOOTHI U CXEMBI UCIIOJIb3YEMbIX U3MEPUTEIbHBIX YCTAHOBOK;

— BO3MOXKHOCTH METOJOB CIEKTPOXMMHUHU Ui TPOBEICHUS KAueCTBEHHOTO W
KOJIMYECTBEHHOTO aHAJIN3a XMUMHYECKHX CHCTEM, OIPENEICHUS] TePMOIUHAMUYECKHX CBOWCTB
XUMHUYECKHUX BEIICCTB;

— KOHJIYKTOMETPHUYECKHMA ¥  TMOTCHIMOMETPUYECKUH  METOABl  HaXOXKICHHUS
TEPMOJMHAMHUYECKUX  XAPAaKTEPUCTHUK AJIEKTPOIMTOB (aKTHMBHOCTEH W  KOX(PPHUIMEHTOB
AKTUBHOCTH, KOHCTaHTBI AUCCOIMAIINH, TEPMOJUHAMUYECKUX XaPAKTEPUCTUK PEAKIUN);

— (pu3HKO-XMMHUYECKHE METO/IbI HCCIIEIOBaHUS U aHainu3a (Pa30BbIX PABHOBECHUN B OJTHO-
¥ MHOTOKOMITOHEHTHBIX CUCTEMaX, yTH IMMOCTPOCHUS (Pa30BhIX AUATPAMM COCTOSHHS,

— OJKCIEpUMEHTAIbHBIE METOJbl M3yYEHUS KHMHETUKH XUMUYECKUX pPEaKIHid, CIOCOObI
OTIpeieNIeHUs] KOHCTAHT CKOPOCTEH U MOpsAKa XMMUYECKUX PEaKIii.

— KaJIOPUMETPHUYECKHE METOJBl OMpPEICNCHHs TETUIOEMKOCTH, TEIUIOBBIX d()(EeKTOB u
JIPYTUX TEPMOXUMHYECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemu:

— TMPUMEHATh TEOPETHUECKHE 3HAHUS U SKCIEPUMEHTAJIbHBIE METO/bl HCCIEAOBAHUS
(bu3nYECKON XUMUU NP pelIeHUH MPO(PECCHOHAIBHBIX 33/1a4;

— chopmynupoBarh MpodiieMy U OOOCHOBaTh BBIOOpP HKCHEPUMEHTAIBHOTO METOJa
WCCJICTOBAHMSI, TIOCTABUTH L€ U 3a/1a4M U HAMETHUTD IYTH UX JTOCTHKEHUS;

— MPOBECTH MaTeMaTU4YeCKyl0 OOpabOTKy OSKCHEpUMEHTAlIbHBIX JAHHBIX Ha 0a3e
TEOPETUYECKUX 3HAHUU N0 (PU3HUECKON XUMUU;

— TPEACTaBIIATHh JaHHBIC J1a0OPATOPHOTO HCCIENOBaHUsA B rpaduyeckord GopMe W Ha
OCHOBE TOJYYCHHBIX 3aBHCHMOCTEH ONpEAESATh COOTBETCTBYIOIINE TEPMOJUHAMHYECKHE U
KUHETHUYECKHE XapaKTePUCTUKH XMMUUYECKON CUCTEMBI M XUMUUYECKOTO MpoIiecca;

— MPOBOJUTH aHAIM3 M KPUTHYECKH OIICHWBATh MOJYYCHHBIE OJKCIIEPHUMEHTAIBHBIC
JaHHBIE, 0000IIaTh U JeNIaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBENEHHBIX OTBITOB.

Braoemw:

— KOMILJIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOJI0B (DM3MUECKONH XMMHUU JUIS
pelleHnss KOHKPETHBIX UCCIIeI0BATEIbCKUX 33/1a4;

— OKCHEPUMEHTAIBHBIMH  METOJIaMU  HCCIEIOBAaHUS  COCTOSIHUS  XUMHUYECKOTO
pPaBHOBECHSI U KWHETHKH XMMHUYECKOT0 Ipoliecca.
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— mnpueMamMu OO0pa0OTKH TOJIYYCHHBIX OMNBITHBIX JAHHBIX [UIsl  BBIABICHUS W
YCTAaHOBJICHHSI B3aUMOCBSI3ed MEXIYy TEPMOJMHAMUYECKUMH CBOWCTBaMU U (DU3MUECKUMHU
napaMeTpamH Mpolecca;

— 3HAHUSMU OCHOBHBIX 3aKOHOB (U3WYECKOW XUMHUU IS  COZIEpPKATeIbHOM
MHTEPIIPETALMU MTOYYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

[Ipumenenne MeTOAOB (U3MKO-XMMHYECKOTO HCCIEAOBAaHUS NS ONpPEIeICHUS
TEPMOJMHAMHYECKUX U KHHETUUECKUX XapaKTEPUCTUK XUMHUUECKUX CHCTEM.

CrekTpoxuMuyeckue MeTonbl uccienoBaHus. KauecTBeHHBIM aHalW3 BeIECTBA
(ompeneneHne MEXbsJIEPHBIX PACCTOSHUN, MOMEHTOB MHEpUUH MOjeKyn). OmnpeneneHue
KOJIMUECTBEHHBIX XapPaKTEPUCTUK (CTENEHW [AUCCOIMAIlMM M KOHCTAHTHI JIUCCOLIMALIUU
AJIEKTPOJINTOB, TEIJIOEMKOCTH BEIIECTBA).

DnekTpoxuMuueckue Metoabl  uccienoBaHus. Kowgykromerpusa. OmnpeneneHue
KOHCTaHThl JHUCCOLMALIMM C€1a00ro 3JEKTPOJIUTA, CTEHNEHM IUCCOLMALMHU, 3JIEKTPUUECKON
IPOBOAMMOCTH  MpPU  OECKOHEUYHOM  pa30aBICHUU  KOHAYKTOMETPUYECKUM  METOIOM.
[Torenunomerpus. OnpeneneHue TEPMOJUHAMUUECKUX XapaKTEPUCTUK XUMHUUYECKON peakuuu

(AH®, AG°, A,S°), TemneparypHoro kosdduuuenta DC (dEO/dT ), cranmaptHoit DJIC

(E®), n3yueHue BIUsHUS 100ABOK Ha MOTEHIIMAT IEKTPOA.

@da30Bo€ paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTeMax. PU3MKO-XMMHUYECKUN AHAIIN3.
N3y4yeHne 3aBUCUMOCTH CBOWCTB CHUCTEMBI OT €€ cocTaBa. Kpussle oxnaxaenus. Onpeznenenue
coCTaBa 3BTEKTHUYECKOW cMecH. IlocTpoeHue auarpaMM KHMIIEHUS M JHAarpamm IUIABKOCTH IS
O6uHapHbIX cucTeM. OrpaHUYEHHAasi pACTBOPUMOCTh B TPEXKOMIIOHEHTHBIX CUCTEMAX.

Xumunyeckoe paBHoBecue. OrnpeneneHre KOHCTaHThl XMMHMUYECKOTO paBHOBECUS U
TEIUIOBOr0 3P eKTa XMMUYECKON peaku Ha IpuMepe peakuil pa3ioKeHus.

Tepmoxumus. Kanopumerpus. Onpenenenue TEINIOEMKOCTHU BEILIECTB
KaJIOPUMETPUYECKUM METOIOM.

4. O0beM y4eOHOH JUCIUIJIMHBI

Bcero SceMecTp 6 cemecTp

Bunel yueOHoI paboThI 3a4. | akaja. | 3a4. | akaxa. | 3a4. | aKam.

ell. Jac. en. | uac. ell. Jac.
OO6m1ast Tpy1I0€MKOCTh TUCIUIUIUHBI TIO 4 144 5 79 5 79

y4eOHOMY IIaHy

AymutopHas paboTa: 1 36 0,5 18 0,5 18
Jlaboparopusie paboTsl (JIP) 1 36 0,5 18 0,5 18
CamocrositenbHas pabota (CP): 2,8 100 1,4 50 1,4 50
By uroroBoro KOHTpOJIS: 3a4eT/3a4eT 0,2 8 0,1 4 0,1 4

AHHOTaNuA padoyell MPOorpaMMbl JUCHUINJIMHBI
«IIpoekTupoBanme nerajei mammH u annaparos» (b1.B.0O/1.7)

1. Heab aucuumiIMHbl — (OPMHUPOBAHHE TBOPUYECKOTO MOAXO0JA K BBINOJHEHHIO
MHKEHEPHBIX PacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOMUMBOCTb 3JIEMEHTOB KOHCTPYKIUH,
JieTajlel ¥ y3JI0B MAlllMH U allapaToB.

2. B pe3yabTrare u3ydyeHUusl JUCHHUILIHHBI 00yYAI0IIUIICH 10JI/KEH :

Obaaoams crienyromumu obmenpodeccruonanbHbiMu (OITK) koMmeTeHIusIMU:

- CIIOCOOHOCTBIO UCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenbaoctr (OTTK-1);

- CHOCOOHOCTBIO HCIOJIB30BATh 3HAHUS O COBPEMEHHOM (H3MUECKON KapTUHE
MUpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUM BEIIECTBA Ul IMOHUMaHUS
OKpyXaromiero Mupa u siiieanit npupozsl (OI1K-2);
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- TOTOBHOCTBIO UCIIOJIB30BAaTh 3HAHUS O CTPOCHUH BEILIECTBA, IPUPOAEC XUMHUECKON
CBSI3U B Pa3IMYHBIX KJAccaX XMMHUYECKHX COCIMHEHMH AJI TOHMMaHUS CBOICTB MaTepHalioB U
MEXaHHU3Ma XUMHYECKUX MPOLIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3).

3namo:

— KOHCTPYKIIMH, THIIAXXH U KPUTEPUU pabOTOCTIOCOOHOCTH JeTajei MalinH, COOPOYHBIX
enuHull (y3JI0B) U arperaTos;

— OCHOBBI TEOPUHU COBMECTHOW pabOTHI M METOJbI pacueTa AeTaleld W y3JI0B MAIlWH U
anmnapaToB XUMHUYECKOW TEXHOJOTHH.

Ymems:

— BBIIOJHATh U YHUTaThb TEXHUYECKHE CXEMBbl, YEPTE€XH MU ICKHU3bl JeTanel, y3JIoB U
arperaToB MaIllnH, COOPOYHBIX YEPTEKEH U 4ePTEkKH OOIIETO BU/IA;

— IPOU3BOAMUTH pacueTbl [0 OCHOBHBIM KPUTEpPUAM paboOTOCHOCOOHOCTH U
KOHCTPYUPOBAHHUS JeTalel MalllnH;

— MPOU3BOAMUTH PACUETHl U KOHCTPYHUPOBAHME AETaleld MallluH U MEXaHU3MOB C y4ETOM
IPOM3BOJICTBEHHOI TEXHOJIOTUHU U HKCILTYaTaI|H.

Braoemy:

— HaBBIKAMH KOHCTPYHPOBAHUS M TEXHUIECKOTO TBOPYECTBA;

— MpaBWJIaMH ITOCTPOEHUS TEXHUYECKHX CXEM M YepTexkKell;

— OCHOBHBIMH METOJIaMH PacyeTa U MPOSKTUPOBAHHUS MEXAaHUYECKHUX Y3JIOB U DIIEMEHTOB
TEXHUKH.

Kpartkoe cogepxanne 1ucuMNJIHHbI

Monayns 1. Pacder XxumHuUeckoro ammapara ¢ MEXaHWYECKHM IepeMeIIBaIOIINM
YCTPOMCTBOM.

ITo BceM aTamam KypcoBOTo mpoekTa oopMIIIeTCs eIuHas MOSICHUTENbHAS 3amucka. B
HNOSCHUTENBHYIO 3alMCKy BKIIOYAIOTCS IPOEKTHbIE M IMPOBEPOUYHBIC PACUYETHI THIIOBBIX
DIIEMEHTOB B COOTBETCTBUU C JICUCTBYIOUIMMH MeTOMuKamu. IIpomsBoautcsi: BBIOOp
KOHCTPYKLIMOHHBIX MAaTE€pHajJOB; pacueT OCHOBHBIX TI'€OMETPHUECKHX pa3MepoB armapara;
pacyer TOJIIMH CTEHOK anmnapata M pyOamku; Hoa0op NpuBoAa; pacueT (IaHIEBOrO
COEJMHEHUS KPBIIIKK C KOPIIYCOM ammapaTa; pacueT Bajla MeIlaJKd Ha BUOPOYCTOMYMBOCTh U
MPOYHOCTh; TO00P U pacueT My(PThl; HOJO0P U pacueT YIIOTHEHUS.

Monyns 2. YUepTex ob1iero Buja ammapara.

BoimonHsiercss dyeprexx oOIiero Buia amnmnapaTa ¢ BHJAMH, pa3pe3aMH, CEUEHUSIMU U
BBIHOCHBIMM 3JIEMEHTaMH, JAIOUIMMHU IOJIHOE NpeJICTaBlIeHHe 00 ero ycTpoHCTBEe M NMPUHIIMIE
paboTel. YepTex o011ero Buaa annapara Coaep>KuT:

— HW3oOpaxenue anmapata (BUABI, pa3pes3bl, CEUCHHs, BBIHOCHBIC 3JIEMEHTHI),
coJiepKalie OKOHYATeIbHbIE KOHCTPYKTHBHBIE PEIICHHS.

— OCHOBHBIE pa3MepBl.

— PacnionoeHnue mrynepos, J10Ka, ONop ammapara.

— Tabnuiy Ha3HaYSHMS LITYLIEPOB B ammapare.

— TexHUYECKYIO XapaKTePUCTUKY U TEXHUYECKHE TPEOOBAHHS K HEMY.

Ha BTOpOM nHCTE BBIMOJHSIOTCA YEPTEXH COOPOUHBIX €IUHMII M Jeraneid. Ueprexu
BBITIOJIHSIFOTCS Ha JTucTax popmara Al.

KypcoBoii mpoekT sBIseTcs CcaMOCTOSTENbHONH paboToil CTyaeHTa, KOTOpbIM HeceT
MOJIHYIO OTBETCTBEHHOCTH 3a €€ Ka4eCTBO (IIPaBUIILHOCThH pacueToB, O(hOpMIICHUE YepPTEKEH) 1
CBOEBPEMEHHOCTh BBINIOJIHEHHUSI BCEX 3TanoB padoT. IlpenonaBarens — pyKOBOAMTENb MPOEKTA
HarmpasisgeT paboTy CTyIEHTa, KOHCYJIbTUPYET IO HESICHBIM BOIIPOCAM, ONpPENENseT CTENEHb
3aBEPILIEHHOCTH OT/IEJIbHBIX 3TANOB MIPOCKTUPOBAHUS.

O0bem yueOHOM TUCUUIITIMHBI

o B 3auernbix | B akamewm.
Bunast yueOHoI paboThI
eIMHALAX qacax
OO6m1ast TpyI0€MKOCTh TUCIHUIUIUHBI TI0 Y9€OHOMY TUTaHY 2,0 72
AyJIUTOpHBIE 3aHATHSL: 0,28 10
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Jlexumu (JI) - -

[Tpaktuueckue 3ansatus (113) 0,28 10
CamocrostensHas pabora (CP) 1,61 58
By nTOroBoro KOHTpOJIS: 3a4€T C OLEHKOU 0,11 4

4.4.3. JucCuUMIJIMHBbI BAPUATUBHOM YaCcTH (UCHMILIHMHBI 10 BHIOOPY)

AHHOTanus paboueid MporpaMMbl AUCITUTIITMHBI
«[Ipukaaanas ¢pusnyeckas KyJbTypa»

1. Heab AMCHMIUVIMHBI — (OPMHPOBAHHME MHPOBO33PEHUS U KYIBTYPHl JHYHOCTH,
IpaXXAaHCKOU HO3ULINH, HPaBCTBEHHBIX KayecTB, 4yBCTBa OTBETCTBEHHOCTH,
CaMOCTOSITENIbHOCTH B PUHSATHH PEIICHHI, CIOCOOHOCTH MCIIOIB30BaTh Pa3HOOOpa3HbIe (JOPMBI
(bu3n4ecKoil KyJabTypbl M CIIOPTa, U TYpU3Ma AJISi COXPAHEHMs U YKPEIUIEHUs! CBOETO 3/10pPOBbs U
3I0pOBbsI CBOMX OJM3KUX B MOBCEIHEBHOM KU3HU U TPOPECCUOHATLHON EATEIIEHOCTH.

2. B pe3yabTrare nu3ydyeHus JUCHUILIHNHBI 00y4aI0UIUIiCS T0JKEH:

Obnaoams cnenytouumu o0mexkynbTypabsiMU (OK) komneTeHIusIMu:

— CHOCOOHOCTBIO K caMoopraHu3anuu u camoodpasosanuto (OK-7);

— TOTOBHOCTBIO MCIIOJIb30BaTh METOJbl M CpEICTBA (PU3MUECKOW KyIbTYphl IS
o0ecrieueHHs IOTHOIICHHOH connabHO# U podeccnonansHoi aesteapaoct (OK-8).

3namy:

— Hay4YHO-TIPaKTUYECKHE OCHOBBI (DM3MYECKON KYJIBTYpPHI U CIIOPTA, U 3I0pPOBOTO 0Opasza
JKU3HU;

— COIMAJIbHO-OMOJIOTHYECKHE OCHOBHI (PH3MUECKON KYJIBTYPHI U CIIOPTA;

— BIUSHHE O3JIOPOBHUTENBHBIX CHCTEM (U3UYECKOIO BOCHHMTAHUS Ha YKpeEIJICHHUE
3I0pOBBsI, MPOPMIAKTUKY MTPOGECCHOHATBHBIX 3a00JICBaHHI U BPEIHBIX PUBBIUCK;

— crHocoObl  KOHTpOJIA M OLEHKM (U3MYECKOT0 pa3BUTUA U (pusnueckoi
MOJIFOTOBJIEHHOCTH;

— MpaBWia M CIIOCOObI MJIAHUPOBAHUS MHIUBHUIYaJIbHBIX 3aHATUH pa3IM4YHOM ILeJIeBOH
HaIPABJICHHOCTH;

— cnoptusHble Tpaguuud MXTU-PXTY um. J[.1. Menneneesa.

Ymemn:

— CaMOCTOSITENbHO 3aHUMAThCS (PU3MUECKON KYJIBTYpPOH U CIOPTOM;

— OCYILECTBJISATH CAMOKOHTPOJIb 33 COCTOSIHUEM CBOET0 OpTaHu3Ma U coOI0aTh paBuia
TUTUEHBl U TEXHUKU 0€30I1aCHOCTH;

— BBINOJHATh UHAWBUIYAJIBHO MOJOOPAHHbBIE KOMIUIEKCHI MO (PU3MYECKON KYNbType U
pa3IM4YHBIM BHJIaM CIIOPTa;

— BBINOJIHSTH [IPOCTEHIINE IPUEMbBI CAMOMAccaXka U peslakcalluu;

— BBIIIOJIHATH IPUEMBI 3aIIIUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAaXOBKH;

— OCYIIECTBIISITh TBOPYECKOE COTPYAHHUYECTBO B KOJUJIEKTUBHBIX (QopMax 3aHsITHH
¢u3nuecKoil KyIbTypoil U CIIOPTOM.

Braoemw:

— CpeACTBAMHM M METOJAaMHU YKPEIUJICHUS HHIUBUAYAJIbHOTO 370POBBS, (DU3UYECKOTO
CaMOCOBEPILIEHCTBOBAHMUS;

— JIOJDKHBIM ~ ypOBHEM  (DM3MUYECKOW TOATOTOBIEHHOCTH, HEOOXOOUMBIM  JUIs
KayeCTBEHHOI'0 YCBOCHHUSI MPO(PECCHOHANBHBIX YMEHHI 1 HaBBIKOB B IIpoliecce 00y4ueHus B BY3e,
JUis o0ecrieyeHusl TOJHOLIGHHOW COIUaNbHOW M NPO(PEeCcCHOHATBHON esITeNbHOCTH TOCIe
OKOHYaHUs y4eOHOIr0 3aBEICHHUS;

— TEXHUYECKMMH U TAKTUYECKMMH HABBIKAMU B OJIHOM M3 BUJOB CIIOPTA.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

[IpakTryeckuii pa3aen mporpaMMbl peann3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSX B
yueOHBIX rpynmnax mo oOuieil ¢usnueckod MOArOTOBKE WM IO BBIOPAHHBIM BHJAM CIIOpTA.

84



[IpakTudeckuil paszmen BkJIOYaeT B ceOs monpaszziensl: Mo olmiel (u3M4ecKkoil MOAroToBKE
(O®II) u cienmanbHOU (hu3mdeckoit moaroroske (CDII).

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upylOTCs Ha  LIMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUN W METOAMYECKHX YMEHHI, HAa NMPUMEHEHHH DPa3HOOOpPa3HBIX CPENICTB
($u3UUeCcKOil KyIbTyphl, CHOPTUBHOM U MPO(PECCHOHATBHO-TIPUKIATHON TTOATOTOBKU CTY/IEHTOB.

KoHuTponbHbIll pa3fen ocyliecTBisSeT OOBEKTHBHBIA YYeT Ipolecca U Pe3ylbTaToB
y4eOHON AESITEIIbHOCTU CTYJEHTOB M OCYILIECTBIISCTCS 10 PEUTUHIOBOM CHCTEME, MPUHSITON B
PXTY um. JI.11. MeHaeneeBa.

4. O0beM y4eOHOH JUCHUILJIMHBI

B ToM uucne no
. Bcero
Bunet yueOHoi paboThI cemecTpam

4acoB > 4 5
OO6m1as TpyA0€MKOCTh JUCIUIUIMHBI TI0 YICOHOMY TUTaHY 328 108 108 112
AyIUTOpHBIC 3aHATUS 328 104 104 | 108
[Tpaktrueckue 3ausatus (I13) 316 104 104 108
By uToroBoro KOHTpOJIs: 3a4eT 12 4 4 4

AHHOTanuA padoyeil NPOrpaMMbl THCUUIIMHBI
«BpruncanrenbHass Matematuka» (b1.B./[B.1.1)

1. Heab IMCHUIUIMHBI — MPUOOPETEHUE TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHMM M HaBBIKOB MCIOJb30BaHUSI COBPEMEHHBIX MAaTEMaTHYECKHUX METOJOB C MPUMEHEHHUEM
nakera wmarematuueckux mnporpaMmm MATLAB nans pemeHuss MIMPOKOro Kpyra 3ajad
BBIUMCIUTEIbHON MaTeMaTHKU.

2. B pesysbTare n3y4eHus JMCHUIIIMHBI 00yYAIOIMICS 10JIZKEeH:

Obaaoams crienyromumu npodeccuonansabiMu (ITK) kommeTeHIusIMu:

— CIIOCOOHOCTBIO TIAHUPOBATH U MPOBOAUTH (PU3NUECKUE U XUMUUECKUE IKCIIEPUMEHTHI,
IPOBOAUTH O0pabOTKY UX PE3YyJIbTATOB M OLIEHMBATh MOTPEIIHOCTH, BBIABUTATH TMIIOTE3bl U
YCTaHABJIMBATh TPaHMIBI UX NPUMEHEHMs, IPUMEHATH METOAbl MATEMAaTUYECKOIO0 aHalu3a U
MOJICTTMPOBaHHMSI, TEOPETUIESCKOTO U IKCIIepUMEeHTaIbHOro uccienobanus (I1K-16).

3HaTh:

— (U3MKO-XMMHMUYECKHE U XHMMHKO-TEXHOJIOTMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
IIPOLIECCOB M3MEHEHHUs arperaTHOro COCTOSHUSA Napo(ra3o)-KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
IIPOLIECCOB M OCHOBHBIX MPOLIECCOB Pa3/ICICHNs XUMAYECKON TEXHOJIOTUH;

— METOABl M QITOPUTMBI KOMIIBIOTEPHOTO MOJEJIMPOBAHMS OCHOBHBIX IIPOLIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIOTHYECKUX CXEM XUMUYECKUX MTPOU3BO/ICTB,;

— TPUHLUIB NPUMEHEHHUS] METOAOJIOTMM KOMIIBIOTEPHOTO MOZEIMPOBAHUSA XHUMHKO-
TE€XHOJOTMYECKHUX IPOLIECCOB NPU aBTOMATHU3UPOBAHHOM IPOCKTHPOBAHMM U KOMIIBIOTEPHOM
YIPaBIECHUN XUMUYECKUMH IIPOU3BOICTBAMH.

YMmern:

— pemaTh 3aJa4u KOMITBIOTEPHOTO MOJICIIMPOBAHUS MPOLECCOB MapO(Ta30)->KUAKOCTHBIX
paBHOBECH, aOCOPOLIMU, AUCTUIUIALNHN, PEKTU(PUKAIINHN U HKUAKOCTHON SKCTpaKIUU;

— MPUMEHSAThH NOJyYEHHBIE 3HAHMS NIPU PEUICHUH MPAKTUYECKUX 33]a4 KOMIIBIOTEPHOTO
MOJIEJTUPOBAHUS OCHOBHBIX IPOILECCOB XMUMHMUYECKON TEXHOJOTHMH W TEXHOJOTHYECKHX CXEM
XUMHUUYECKHUX IIPOU3BOCTB.

Baapers:

— MeTOoJaMH TNPUMEHEHHUS CTaHJAPTHBIX MakKeToB NpukiIaaHbx mporpamm (IIIIII) u
nakeroB Mojenupytouux nporpamm (IIMII) s monenupoBaHHs OCHOBHBIX IIPOIIECCOB
XUMHYECKON TEXHOJIOTUN U TEXHOJIOTHYECKUX CXEM XUMUYECKUX MTPOU3BOJCTB.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

Beenenne. llenn wu 3agaunm  kypca. KpaTkuii HMCTOpHMYECKMM O4YEpK pa3BUTHUSA
OTEUYECTBEHHON U 3apyOeKHOI BBIYUCIUTEIbHONW MaTeMaTuKH. OCHOBHBIE ATambl pa3pabOTKH U
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peau3alyy aIropuTMOB Ha KOMITBIOTEPAX.

Mopnyns 1. Berancnurensaas MateMatnka. OCHOBHBIE 3Tambl: pa3paboTKa U pearn3anus
aIropuTMOB Ha KommbloTepax. Cuctema xommbioTepHoil marematuku (CKM) MATLAB s
peuIeHus 3a4a4 BBIYMCIUTEIbHON MaTeMaTHKH.

1.1. Co3nanue M-mporpaMM M OCHOBHBIE omneparopbl M-s3blka IporpaMMUpOBaHUs
MATLAB. Bapuantel ctpyktypbl mporpamm Ha MATLAB: opranusamms pabodero crosa
Desktop Layout; ocuoBubie omeparua B Command Window; ocHoBubie omepanuu B Editor;
JUHEHHO OpraHW30BaHHAs MporpaMma (aaropuTM); BETBICHHS C OJHUM  YCIOBHEM,
HECKOJIbKUMH YCIIOBUSIMU, BIIOYKCHHBIC, CO CITMCKOM yciioBui. If, Switch; soruueckue onepanuu
and, or, Not; MUKJIBI CO CYSTYUKOM, C MIPEIYCIOBHEM, C IIOCTYCIOBUEM, C IIPEPHIBAHUEM ITOJTHBIM
U MIPEephIBAHUEM YAaCTHYHBIM, C 3alaHHBIM [IaroM CYETYUKA, C OTJEIbHBIM OTCUETOM HTEPALUii;
for, while, break, continue; ¢ Bei30BOM (hyHKIHMIA; ¢ aUaIorom ¢ mojb3oBareieM B Command
Window u B crieliaabHbIX THAIOTOBBIX OKHAX.

1.2 CrangapTHble 1 HecTaHapTHBIE GyHKIUH M-s3bIKa IPOrpaMMHUPOBAHUS 1 OCHOBHBIE
peurarenu (solvers) MATLAB: ¢yukuuu ¢ rpadudeckum BeiBoJIoM pe3yibratos; plot, subplot,
surf, mesh, polar; ¢yukuuu ¢ urciaoBBIM BEIBOIOM pe3yabTaroB B Command Window; dyHkiwm
C 3amMChI0 pe3ynbTaToB B (pain; QyHKIMH, BIOKEHHBIE B TJIABHYIO (YHKIHIO; QYHKIHH C
HepEeMEHHBIM YUCIIOM apryMEHTOB; (D)YHKIMH, BBI3BIBAIOIIUE APYTYIO (YHKIUIO, UM KOTOPOM
nepeaHo KaK apryMeHT.

Mopnyne 2. Bekropsl n Mmarpunbl. CHcTeMa JHMHEHHBIX anreOpandecKux ypaBHEHUN
(CJIAY).

2.1. O6patHas matpuia. YMHoxenue marpuil. Omneparop inv; oneparopsr Strcat, int2str,
numz2str; oneparopsr length, min, max, mean, sort; oneparopsr dot, tril, triu, eye, zeros, ones,
diag; omepatopsr rand, linspace, logspace, repmat; oneparopsi Size, det, trace, norm.

2.2. Meron I'aycca. Meron npocteix urepanmii. Onepatopsi linsolve, rank, eig.

2.3. O6ycrnoBieHHOCTH cucTeMbl. Yucmno odycnosnenHoctu. Onepartopsr cond, rcond.

Monyne 3. O0OpaboTka pe3yabTaTOB HM3MEpPEHUS OIHOW BeMWYMHEL. [IpubmmkeHue
byHKINN.

3.1. Kputepuii Cteronenra. Oneparops polyfit, polyval.

3.2. Annpokcumarus. Omnepatop Isqcurvefit.

3.3. Unrepnomnsus. Oneparops! interpl, linear, spline, nearest.

Monynb 4. UnuciaeHHOe HHTETpUPOBaHUE.

4.1. Metoap! npsaMoyroibHUKOB. OniepaTropsl SUM, mean.

4.2. Merons! Tpanenuii. Oneparop trapz.

4.3. Meron Cumncona. Onepatop quad, int.

4.4. Meron Hetotona-Koteca 8 mopsiika. Onepatop quads.

Monayns 5. YpaBHEHHE C OJHUM HEU3BECTHBIM.

5.1. Meron aenenus nomnosiam. Onepatopsl conv, deconv, polyval, polyder.

5.2. Meton kacarenbHbix. Oneparopsl roots, poly, fzero.

Monyinb 6. CrcTeMa HEIMHEWHBIX ypaBHEHUI.

6.1. Meronx Herorona-Padcona. Oneparopsr solve, diff, subs.

6.2. Meron npoctbix urepanuii. Oneparopst simplify, collect, pretty.

Mopyns 7. OmHoMEpHas ONTHMHU3ALINS.

7.1 Metoasl ogHOMepHoO# ontiMu3aru. Onepatopsr fminbnd

Mopyne 8. MHOroMepHas ONTUMU3ALIMS.

8.1 Metoap! MHOTOMepHO# ontumu3anuu. Oneparopsl fminsearch, linprog, fmincon.

Monynsb 9. luddepenumanbHble ypaBHEHUS.

9.1 Meronp! pemienus audpepeHnnanbHbIX ypaBHenuid. Oneparopsr dsolve, diff

3axitoueHne. 3aKITF0UNTENbHAS JIEKITUS 110 TTOABEICHHIO HTOTOB Kypca.

4. O0beM yueOHOH AU CHUIIIMHBI

B 3auetHrix | B akagewm.

Bunsr yueOHOI padoThI
Rty p e IUHULIAX yacax
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OO6m1ast TpyTI0EMKOCTh TUCIHUIUIMHBI IO YI€OHOMY TUTaHY 3 108
AyIUTOpPHBIC 3aHATHS: 0,33 12
Jlexmum (J1) - -
Jlaboparopusie pabotsr (JIP) 0,33 12
CamocrositensHas padota (CP): 2,56 92
ITonroToBka K 1a00paTopHBIM paboTam 0,94 34
CamocTosiTeIbHOE M3YUYCHHE Pa3JIesIoB Kypca 1,5 o4
By uToroBoro KOHTpOJIS: 3a4eT 0,11 4

AHHOTanuA padoyeil MPOrpaMMbl AUCUUIIIMHBI
«luckpernas marematuka» (b1.B.[IB.1.2)

1. deap aucuMmIMHbI — GOPMUPOBAHHE CUCTEMbI OCHOBHBIX MOHSITHMH, MCIIOJIb3YyEMbIX
JUIsL TIOCTPOEHHUS Ba)KHEHIIMX MAaTeMaTH4YECKHUX MOJENeld, U MaTeMaTHYeCKUX METOJI0B JUIs
ONMCAHUA Pa3IMYHBIX IIPOLIECCOB.

2. B pesyabrare n3y4eHusi AMCUHUILIMHBI 00y4AIOLINICSH JOJIKEeH:

Obnadamye crleayomUMU Npo(pecCUuOHATbHBIMA KOMIIETEHIUSMMU:

— CIIOCOOHOCTBIO TUIAHUPOBAThH U MPOBOIUTH (PH3MUECKHE U XUMUYECKHAE IKCTICPUMEHTHI,
IPOBOJIUTH OOPabOTKY MX pe3yJabTaTOB U OLIEHMBATh MOTPELIHOCTH, BBLABUIaTb I'MIIOTE3bl U
YCTaHABJIMBATh TPaHUIIBI UX NPUMEHEHMs, IPUMEHATh METOIbl MATEMAaTUYECKOro aHalIu3a U
MO/ICIIUPOBaHHMsI, TCOPETUIECKOTO U IKCIIepUMeHTaIbHOTrO nccnenoBanus (I1K-16).

3nams:

— OCHOBHBIE IIOHATUS U METOJbl TUCKPETHOW MAaTEMaTHKH, MaTeMaTUYECKUX METOAOB
perieHus npodeccuoHaIbHbIX 3a/1a4.

Ymemu:

— NPUMEHATh MaTeMaTHYeCKHE METOJbl NPU PEIICHWH TUIOBBIX MPOPECCHOHATBHBIX
3aj1ad.

Bnaoemy:

— METOJJaMH NIOCTPOEHMS MaTeMaTHUECKOM MOJIENIN THIIOBBIX MPO(GECCHOHATBHBIX 3aau
U COJIEpKaTeNIbHON UHTEPIPETAI[MH ITOTYYEHHbBIX PE3YJIbTAaTOB.

3. Kparkoe cogep:kanue TUCHHUIINHBI

1. Beenenue. Posb AucKpeTHON MaTeMaTUKH MPHU pa3pabOTKe U IKCILTyaTallud XUMHUKO-
TEXHOJIOTMYECKHUX CHCTEM.

2. DNeMeHTHl TEOPUU MHOXKECTB M alNreOpandecKue CTPYKTYPHI.

BBenenue B JUCKpETHYIO MaTeMaTHKy. Poiib AMCKpETHOI MaTeMaTUKH MpU pa3paboTKe U
AKCIUTyaTallMl XHUMHUKO-TEXHOJIOTUYECKUX CHUCTEM. MHOXecTBa, OTHOUIEHMS M (PYHKIHU.
3ajaHue MHOXECTB M OCyIIecTBIeHUE omnepauuii Hajg HUMHU. CrnocoObl 3amanus. Omnepauuu
00BbEIMHEHHUS, [IEPECCUEHUs], PA3HOCTH, JONOJIHEHUS U JeKapTOBa IPOU3BEICHNA. AKCHOMATHKA
TeOpUH MHOXeCTB. Anredpa Kantopa. MuHuMu3anus npeacTaBIeHUd MHOXKeCTB. JlMarpaMmbl
Ditnepa-Benna. bunapusie oTHomeHus. CriocoObl 3amaHusi OMHApHBIX OTHomIeHuU. CBOICTBA
OuHapHbIX OoTHOUIeHUH. Pa3ouenns. OTHOLIEHNS SKBUBAJIGHTHOCTH M nopsijika. [peacraBnenue
N-apHBIX OTHOILEHUN OMHapHbIMH. AsreOpa oTHoueHui. OyHkunu. UHbeknus, cropbekuus u
Oouekuus. AunreOpandeckue CcTpykTypbl. [lomyrpynmsl. Monouasl. ['pynmel. Iloarpynmsr.
[uxnmuaeckue rpynmbel. ['pynmbel moacranoBok. M3omopdusm rpymm. CMmexHBIE KIIAcCHl IO
noarpynne. Hopmanbsable aenutenu. Paxkrop-rpynmnbl. Kosbpna: omnpeneneHusi, CBOWCTBA,
npumepsl. [Toss.

3. DneMeHTBI TeopuH rpados.

I'padbl. 3amanue u xapakrepuctuku rpados. Bunel rpados. Iloarpagsl. Martpuiis
CMEXHOCTH M HMHIUAEHTHOCcTH. Crenenu BepmmH. Mapmpyrsl Llenu. I{uknsl. Paccrosnue
MeXy BeplinHaMu. /luametp u paguyc rpada. YHapHble U OMHApHbIE onepaiu Haja rpadamu.
Hononnenue rpada. YnaneHue u JoOaBieHUE BEpUIMH. YaajdeHHe U jaobaBieHue pedep.
OroxnectBienne BepmuH. Pacmerienne BepmuH. OObeauHenue rtpados. Ilepeceuenue
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rpadoB. KomroHeHTsl cBs3HOCTH. MocTbl. BepmmnHas u pebepHas cBs3HOCTb. CBS3HOCTb
OPUEHTHPOBAHHBIX I'paoB. AJTOPUTM BBIYMCIECHUS CBSI3HOCTU. BHYTpeHHss yCTOHYMBOCTS.
BepmmaHOe unciio HezaBucMMOCTH. PebepHoe uncio HeaBucuMocTd. BepmmHHoe U pebepHoe
nokpelTue rpada. BuemHss ycroluuBocTh. BepmmHHOe M pebepHOE 4MCIO BHEIIHEH
yctoiunBocTd. LMKiIBI U pa3pe3nl. DinepoBbl HUKIBL. ["aMuIbTOHOBBI UK. [1anapHocTs u
ykiagka rpagos. I'panu minockoro rpaga. Packpacka rpados. Xpomaruueckoe yucio. I'unoresa
yeTelpex Kpacok. JlepeBwsi. Ompenenenus. CpoiictBa. Teopema Komm. dynpamenTtanbHas
cuctema 1UKIOB. OCTOB HaMMEHBLIETO Beca. YIIOPsIOYEHHBbIE AepeBbs. bUHApHBIE NEPEBBA.
JlepeBbst cOpTUPOBKU. AJITOPUTM IOUCKA B AIEPEBE COPTUPOBKH.

4. ByneBbl QyHKIHH.

Anrebpa noruku. byness! ¢pynkiun. CriocoOb! 3a1anus. byneBsl GyHKINN OJHON U IBYX
HNepeMEeHHbIX M MX cBoilcTBa. Popmynbl OyineBod anreOpsl. OCHOBHbBIE 3aKOHBI OYiIeBOM
anreOpbl.  DKBUBAICHTHOCTh  (opmyn.  Ilpmammn — aBoiictBeHHOCcTH.  COBEpIICHHBIC
JTU3BIOHKTUBHBIE M  COBEPLUCHHbIE KOHBIOHKTHBHBIE HOpManbHble (opmbl. CucTeMsl
3JIEMEHTApHBIX OyneBbIX QyHKIMH. DYyHKINOHAIHHO MOJHBIE CHCTEMBI JIEMEHTAPHBIX OyJIEBBIX
¢ynkuuii. Ilpumepbl (QyHKIMOHANbHO NOJHBIX Oa3zucoB. BakHeillne 3aMKHYTbIE KIIACChI.
Teopema o QyHKUMOHANBHOH mMosHOTEe. MuHUMH3anus OyneBbix ¢yHkuuid. CoKpaiieHHas,
TynuKoBass ¥ MUHHUManbHas (opmbl. Kaptel Kapno. Metox codeTaHus MHIEKCOB U METOA
Kyaiina. MuHUMU3a11s1 KOHBIOHKTUBHBIX HOPMAIBHBIX (hopM. O030p MPHUIIOKEHUN JUCKPETHON
MaTEMAaTHKH. Pazpabotka 3¢ dEeKTUBHOTO MaTEMaTHYECKOrO, IIPOrPaMMHOTO,
WH()OPMAIIMOHHOTO M TEXHUYECKOTO OOECleyYeHuss Ha OCHOBE METOJOB JIUCKPETHOM
MaTEMAaTHKH.

5. Wcuncnenune BbICKa3bIBaHUM.

BBeneHne B MaTeMaTHUECKYIO JIOTUKY. KpaTkue cBeeHMs U3 UCTOPUU MAaTEMaTHYECKON
jgorukd. Ponp MaTemaTuyeckol JIOTMKM Ipu  pa3paboTKe M 3KCIUTyaTallud XHUMHKO-
TEXHOJIOTHYECKUX cUCTEM. PopMalbHbIE aKCMOMAaTHYECKHE cUCTEMBI. CHMBOJIBI, BBIPAXKCHMS,
(dopMyiibl, akcuoMbl. [IpaBuiio BbIBOJa, HETIOCPEACTBEHHOE CIIEJICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMil. Jlorndeckuii BpIBOI. Akcrombl. [IpaBuiio modus ponens. Teopema neAyKiuu u
npaBwio  cuwutorusma. [lomHota ¥ HempoTUBOpeYMBOCTh. HeE3aBUCHUMOCTH — aKCHOM.
Paspemmmmocts Teopuu. [pyrue axcuomarmszaumu. I[IpoBepka BBIBOAMMOCTH C IIOMOIIBIO
UCTUHHOCTHBIX Tabmuy. CexBenuuu [eninena. Moaens Mupo Kpunke. Merox pesomnronuit
PoOuncona. Metoa knay3 Bonra. O0pathslii Mmetoa MacnoBa (61aronpusiTHeIX HaOOpOB).

6. Mcuncnenue npeanKaToB U HEUYETKAs JIOTHKA.

Jloruka mpeaukaToB. ABTOMAaTH3allUsl JIOTHYECKOro BbIBoJa. IlepemenHble, ¢yHKuuH,
TE€pPMbI, MpENUKaThl, KBAHTOPbI, (GopMynbl. OOnacte neiicTBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIE NepeMeHHble. VIHTepnpeTanny, paBHOCHIBHOCT. Pacrio3sHaBaHNe 00IIe3HAYUMOCTH.
[IpoGnema pazpeminMocTH. AKCHOMBI U IpaBHJIa BbIBOJIa MCUHUCIIEHUS IMpeAuKaToB. Teopema
Jenykuuu. HenmpoTuBopeuMBOCTP M IOJIHOTA. BbIHECEHME KBAaHTOPOB M IpeABapeHHas
HOopMaibHast ¢opma. CKylneMOBCKHE CTaHJapTHbE (GOpMbl. DpOpPaHOBCKUM YHUBEPCYM U
Teopema DpbOpana. [loncranoBka n yHupukanus. Meron pesomonuii u ero nonHora. Ctpareruu
MeTona pe3ontouuid. JIu3ploHkTel XopHa. [IpUHIUD JOTHYECKOro MPOrpaMMHpPOBAHUS.
Heuerkne MHoOxecTBa. Heuerkas noruka. IlosBienue u cyrs HederkocTu. dopmanmzanus
HeueTkocTu. DyHKUMS NpuHaIeKHOCTU. JIMHrBHcTHYeckass mnepeMeHHasd. Ormnepauuu Hal
HEUETKUMH MHOXecTBamu. HeueTkast apudmeruka. Meronsl nedaszszudukanuu. Heuerkue
oTHomeHus. CTaHIapTHBIE HEYETKHE JJornueckue onepanun. Heuetkuit BeiBoa. CTeneHu Mg

7. Koneunsle aBToMaThl, MamuHb! ThropuHra-Ilocra, c0)KHOCTb BBIYMCIEHUH.

DnemMeHTHl TeopuH aBTOMaToB. [loHsATHE aBTOMAaTHOTO MpeodpazoBaHusl WH(GOPMALIUU U
KOHe4yHoro aBromara. CriocoOsl 3a1aHust aBToMaTtoB. ABToMatel Munu u Mypa. IIporpammuas u
anmnaparHasi peaju3alys aBTOMAaTOB. DKBUBAJCHTHOCTh U MUHHUMHU3ALMS aBTOMATOB. MallnHbI
Teropunra-Ilocta. @opmanuzanus NOHATHS AIropuT™Ma M (opMalbHbIE MOJENIN AITOPUTMOB.
Mammna TeropuHra: onpezeneHus, CBOiCTBa, rpadbl nepexonoB. Mammna Ilocra. I[IporpamMmet
s mamuH.  [Ipobnema  pacnosnaBanus. [Ipobirema  OCTaHOBKHM.  AJNTOPUTMHUYECKH
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Hepaspemumble 1poOneMbl. CIO0XKHOCTh alNrOpUTMOB. Mepsl clio)kHOCTH. Bpemennas wu
€MKOCTHasl CJIOXKHOCTb. ACHMMTOTHYECKAas CIOKHOCTb, MOPAIOK CIOKHOCTH, CJIOXKHOCTH B
CpeaHeM M B XyAdmeMm ciydae. TpymHopaspemmmbie 3anaund. HeneTrepMUHHpOBaHHAS MallnHA
Teropunra. Kmaccelr P u NP. NP-monsasie 3amaun. NP-mogHOTa 1pOOJEMBbI BBITTOJHUMOCTH
¢dopmyn oruku BhICKa3biBaHUK. O030p MPUIIOKEHUI MaTeMaTH4ecKoi Jioruku. Hampasnenus
UCIIOJIb30BAHUs aliapara MaTeMaTU4YecKOM JIOTHMKM B 3ajayaxX MPaKTUYECKOW WHGOPMATUKU.
Crnemudukanmus ©u  BepuUKaUs  OPOrpaMMHO-ANIAPATHBIX  MPOEKTOB,  JIOTHYECKOE
POrpaMMHUPOBaHKE, TOCTPOSHUE OHTOJIOTUH, SI3bIKU OOIICHUS WHTEIJIEKTYalbHBIX areHTOB.

4. O0beM y4eOHOI TN CHUNITHHBI
N B 3auernbix | B akanmem.
Bunpr yueOHOM paboThI .
€IMHUIIAX yacax
OO01mast TpyA0eMKOCTh TUCHUTUIHHBI TI0 Y4eOHOMY IIaHY 3 108
AyIUTOPHBIC 3aHATHUSA: 0,33 12
Jlexuuu (JI) - -
Jlabopartopusie padoTs (JIP) 0,33 12
CamocrositenbHas pabora (CP): 2,56 92
Bug uToroBoro KOHTpOJIs: 3a4€T 0,11 4
AHHOTaN U padoyeil MPOrpaMMbl AU CHUIIMHBI
«XumMuyeckas KuHeTuka u karaaus» (b1.B./1B.2.1)
1. Henp AMCHUNIMHBI — OBJIAJEHUE 3HAHUSMU OO0 OCHOBHBIX KHHETHUYECKUX

3aKOHOMEPHOCTAX MPOTEKaHUSI XUMHUYECKHUX TIPOLECCOB, NYTSIX BBISBICHUS METOJIOB,
MO3BOJIAIONINX YCTAaHABIMBATh MPUPOIY CKOPOCTH-OMPEIENAIONIeld CTaAud U JeNIaTh BBHIBOJBI O
BO3MOKHOM MEXaHU3M€ PEaKIINH, TOHUMATh POJIb KaTalln3a IJisi XUMUYECKON TEXHOJIOTHH.

2. B pe3yabTaTe M3y4eHUs IMCUMUILINHBI 00y4aI0 M IACH J0JIZKeH:

Obaaoams criienyromumu npodeccuonansabiMu (ITK) komMmeTeHIusIMu:

- CIIOCOOHOCTBIO MIAHUPOBAaTh U TMPOBOJAUTH (PU3UYECKHME U XUMHUYECKUE
9KCIIEPUMEHTHI, IPOBOUTH 00PaOOTKY UX PE3yNbTAaTOB U OLIEHUBAThH MOTPEIIHOCTH, BBIABUTaTh
TUTIOTE3bl M YCTAaHABIWBATh T'PAHUIIBI UX MPUMEHEHUS], TPUMEHSATh METO/Ibl MaTEMaTHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS, TCOPETUYECKOTO M IKCIIEpUMEHTaIbHOTO uccienoanus (I1K-16);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUSI OCHOBHBIX (PM3MUECKUX TEOPHM JIJIsl PEIICHUS
BO3HHUKAIOIMNX (PU3MUECKUX 33]1a4, CAMOCTOSITEIFHOTO MPUOOpeTeHUsT (PU3NISCKUX 3HAHUU, IS
MOHUMAaHUS TPUHIIUIIOB padOThl MPUOOPOB M YCTPOICTB, B TOM YHCII€ BBIXOASAIIUX 33 TIPEIEIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3nams:

— OCHOBHbIE€ KNHETHYECKHE 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX PeaKIUil;

— TEOpUU XUMHUYECKOW KHUHETHUKH, IIYTH TEOPETHUYECKOr0 pacueTa CKOpPOCTeH
XUMUYECKHUX PEaKIUid U OTPAaHUYCHUS B IPUMEHUMOCTH PaCUETHBIX METOIOB;

— OCHOBBI TeOopuU (POTOXMMHUYECKUX M LEMHBIX PEaKIHid, peakiii B pacTBOpax.
O0COOCHHOCTH MX CTaJIMHHOTO MPOTEKAHUS U YCIOBUS OCYIIIECTBICHHUS;

— OCHOBHBIC HYEpPThl TOMOTEHHOTO M TETEPOTreHHOTO KaTalau3a, MPUYUHBI YCKOPEHHS
XUMHYECKOTO TpoIiecca B MPUCYTCTBUM KaTaIM3aTopa.

Ymemn:

— TPUMEHATH TEOPETHUYECKHE 3HAHMS M DKCIIEPUMEHTATIbHBIE METOJBI HCCIICIOBAHMS
GuU3NYECKON XWUMHUU I PEIIEHUS BOMPOCOB, BOZHUKAIOUIMX TMPH M3YyYCHUH KUHETHKU
XUMUYECKHUX PEAKINN;

— HaXOJUTh CKOPOCTh U YCTAHABIUBATH MOPSAOK XUMUUECKOU PEaKIINH;

— TPOBOJUTH aHAIM3 U KPUTHUYECKH OLICHUBATH IOJIYYCHHBIE HKCIIEPUMEHTAIbHbIE
JIaHHBIE, 0000IIaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:
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— 3HAHUSAMHU OCHOBHBIX 3aKOHOB XMMHUYECKON KMUHETHUKH, BIMSIHUS PA3TUYHBIX (aKTOPOB
(TeMIieparypsbl, 1aBJIEHUS, KaTAIM3aToOpa) Ha CKOPOCTh XMMHUECKON peakIuHu.

— KOMILJIEKCOM METOJOB ONPEEIICHUS OPSAKAa U CKOPOCTH PEAKLINY;

— MOAXOAAMM [UIsl YCTAHOBJICHUS JIMMHUTHUPYIOLIEH CTaJWM U MEXaHM3Ma H3ydyaeMou
XAMHYECKON PEaKIUU.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

Xumnueckas KuHeTuka. CKOpOCTh XMMUUYECKOM PEAKIMHU, KOHCTaHTa CKOPOCTH, MOPSII0K
U MOJICKYJIIPHOCTh peakinu. KuHeTnka HeoOpaTHMMBIX peakuuid 1-ro, 2-ro, 3-ro W HYJIEBOTO
nopsakoB. JluddepeHnuanbaple ¥ UHTETPANbHBIE METOJBI OMPEACICHHS TOPSIKAa PEaKIHH.
Cnoxnple peakuuu. [IpyHIMI — HE3aBUCHMMOIO INPOTEKAaHUS DJIEMEHTAPHBIX  PEaKLHM.
OOpatumble, mnapaielbHble M IOCIENOBaTeNbHblE peakuuu 1-ro mnopsnaka. IlpuHnun
JUMUTHPYIOIIEH CTaJuM NOCIEA0BATEIbHOW XUMUYECKON peakiuu. MeTo1 KBa3uCTallMOHAPHBIX
KOHIIGHTpaluii, o0jacTe NpUMEHEHHA. BiusHue TteMmepaTypsl Ha CKOPOCTh PEaKIHH,
npuOmmkenHoe mnpaBwio Bant-I'obda. VYpaBHenue Appenuyca, mauddepeHnmanbHas u
UHTETpaibHbIe (OPMBI ypaBHEHUS. DKCIIOHEHIMAIbHAS (JopMa ypaBHEHHsSI AppeHuyca. DHEpPTHs
AKTHBALMU U IPEISKCIOHECHIIMAIbHBIA MHOKHUTEIb.

Teopun XxuMu4yeckol KMHETUKH: TEOPUsI aKTUBHBIX COYJIApPEHUM U T€Opusl NEPEXOIHOTO
cocrosanuss TIIC (axTuBHpoBaHHOro komiuiekca). OcHoBHble nojoxeHus TAC, MmMexaHu3M
akTHBalMu MOJIeKyJ. KoHCTaHTa CKOpOCTH OMMOJNEKYISIpHOM peakiuu. PU3NUeCKHil CMBICI
IIPEIIKCIIOHEHIIMAIBHOTO MHOXHTENS W DHEPrUM aKTUBAllMM B paMKax TEOPUM AKTHBHBIX
coynapenuii. Crepudeckuii pakTop, HEOOXOTUMOCTh €0 BBEJCHHS B KHHCTHUECKOEC ypaBHEHUE
peakuuu. JlocToMHCTBA W HENOCTaTKM TEOPUM AKTHBHBIX COyJapeHHi. MexaHusMm
MOHOMOJIEKYJISIPHBIX Tra3oBbIX peakuuid B pamkax TAC. Cxema Jlunpemana. Teopus
nepexonHoro coctosiHus (aktuBupoBaHHoro komruiekca) (TIIC wumu TAK). OcHoBHBbIE
nonoxkenus TIIC, kuHeTnyeckas cxema peakuuu. AKTUBUPOBAaHHBIA KOMILIEKC M €r0 CBOMCTBA.
[ToBepxHOCTh mMOTeHHMANbHOW dHepruu. Koopaunata peakuuu, npoduiab MyTH peakiuu,
SHEprus aKTUBAaLUU. OHTaIbIUA U SHTPOMHUS aKTUBaIUU. HcTtonkoBanue
MPEIPKCIIOHEHIIMATEHOTO MHOKHUTEINSI U CTEPUUECKOro (pakTopa B paMKax TEOPHH MEPEXOAHOTO
cOCTOSIHUS. JI0CTOMHCTBA U HEJJOCTATKU TEOPHUH.

@DOTOXMMHUYECKHE peakIuu. XUMHUYeckhue M (oTopuzndeckue CTaJud, BTOPUYHBIC
npoueccel. Kunernka ¢oroxumuyeckux peakuuid. CeHcHuOMIM3UpOBaHHBIE (POTOXHMHUYECKUE
peakuuu. llemHble peakuM, MEXaHU3Mbl 3apOXJIEHUS, PAa3BUTUA M OOpbIBAa LEMH.
Hepa3sBeTBieHHble U pa3BETBICHHbIE LIETIHbIE peakui. BeposTHOCTHAS Teopus pa3BETBICHHBIX
peakumii. IlpenenbHble SBIIEHHS B LENHBIX pEaKLUAX, HWKHUM W BEPXHUM IpENeIbl
BocruiaMeHeHus. . OCOOEHHOCTH MPOTEKaHUsl XUMUYECKMX peakiuil B pacTBopax. KiertouHslit
apdexT. Kunernueckas cxema npoTekaHust OMMOJIEKYISIpHON peakuuu B pactBope. [IpenensHele
Cllydau TpOTeKaHUs peakuuu. beictpele (I (y3MOHHO-KOHTPOIUPYEMbIE)  pPEaKIIUU,
TG PYy3MOHHBIN Tpenen KOHCTaHThl CKOPOCTH peakuuu. YpaBHeHHe bpencrema-breppyma.
KuneTnka MOHHBIX peakuuii B pacTBopax. BiMsHME HMOHHOM CHIIBI pacTBOpa Ha CKOPOCTh
peakuuii ¢ ydJacTueM HMOHOB. MakpokuHeTuka. Ponb nu¢¢y3un B KMHETHKE TeTepOreHHbIX
peakuuii. PaznuuHble pexuMbl IPOTEKAHUS peakluil (BHEIIHAS KUHETUYecKasi 00J1acTh; o0nacTu
BHEIITHEW U BHyTpeHHel nuddysun).

Karanu3. T'omoreHHbli u rereporeHHbli Karanu3. OCHOBHbIE 3aKOHOMEPHOCTHU
KaTaJIUTHYECKUX peakuuil. BiausHue karanuzaTtopa Ha TEPMOJMHAMHYECKHE UM KHUHETUYECKUE
napameTpsl peakiiui. CeJIeKTUBHOCTh KaTaJIN3aTopa, KaTaTUTUYECKask aKTUBHOCTh. | OMOT€HHBIN
karanu3. CIuUTHBIA M pa3fesIbHBI MEXAHM3Mbl KaTAJIMTUYECKOIO JEHCTBUSA. DHEPreTUYECKUE
qUarpaMMmbl  B3aUMOJCHMCTBHSI peareHToB ¢ KaTtanuzaropoM. OOmmii u crneuuduueckuit
KHCJIOTHO-OCHOBHOM  KaTaJlu3. Karanuz  kommiekcaMu — NEPEXOJHBIX  METAJUIOB.
depMEHTaTUBHBIN KaTalnu3. ['eTeporeHHbIl KaTanu3. THUNbl T€TEPOTeHHBIX KaTaJIU3aTOPOB.
3aKOH JEHCTBYIOIMX NMOBEPXHOCTENW. KMHETHKa reTeporeHHbIX peakuui. Teopun karanusa.

4. O0beM yueOHO# JUCUMIIJIMHBI
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Bie! yue6Hof patoTs B 3auernbix | B akanmem.
eIMHUIIAX qacax

OO01mast Tpy10€MKOCTh TUCHUTUTHHBI TI0 Y4eOHOMY TUIaHy 5 180
AynuTOpHBIE 3aHATHS: 0,44 16

Jlexmum (J1) 0,22 8

[Tpaxtrueckue 3ausatus (113) 0,22 8
CamocrosenbHas padota (CP) 4,31 155
Bug uToroBoro KOHTpoOJIsi: AK3aMeH 0,25 9

AHHOTanus padoyeil NPOrpaMMbl JUCHHIJIMHBI
«JlonoJiHUTEIBHBIE TJIaBbl pu3ndeckoit xumuun» (b1.B./1B.2.2)

1. Heap JMCHUIIMHBI — O3HAKOMJICHHE C TEPMOJAMHAMUYECKON TEOPHEH paCTBOPOB
AJIEKTPOJIUTOB U 3JIEKTPOXUMHUECKUX Lienel (rajJbBaHUYECKUX JIEMEHTOB), ITOHSATh OCHOBHBIE
KMHETUYECKUE 3aKOHOMEPHOCTH IPOTEKaHUS XMMHMUYECKHX IIPOLECCOB, pOJIb KaTauu3a Ul
XUMUYECKON TEXHOJIOTHH.

2. B pe3yJbTaTe H3y4YeHUs1 AUCHHUILINHBI 00y4aIO M IACH JOJIKeH:

Obaaoams criienyromumu npodeccuonansabivu (I1K) komneTreHIusIMuU:

— CIOCOOHOCTBIO  IUIAHMPOBATh M NPOBOAMTH  (PU3MUYECKHE U  XUMHUYECKHE
9KCHEPUMEHTHI, IPOBOJUTH 00PaOOTKY MX pe3yJbTaTOB U OLEHUBATh MOIPEIIHOCTH, BbIIBUT'ATh
TUIOTE3bl U YCTAHABIMBATh IPAHMIIBI UX MPUMEHEHHS, IPUMEHSITh METOJbl MaTEMaTH4YECKOIO
aHaJIM3a U MOJICITMPOBAHUS, TEOPETHUECKOTO U IKCIIepUMeHTalIbHOro HccnenoBanus ([1K-16);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMUSI OCHOBHBIX (DM3MYECKUX TEOPUN MJIs pELICHUS
BO3HHMKAIOIINX (PU3NYECKUX 3aJau, CAMOCTOSATEIILHOTO pruoOpeTeHus (GU3NYeCKUX 3HaHUH, 17
MOHWMaHHS TPUHIUIIOB paboTHl MPHUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJSIINX 32 MPEICIBI
KOMIIETEHTHOCTH KOHKpeTHoro Hampasnenus (I1K-19).

3nams:

— OTJIMYUTENIbHBIE OCOOCHHOCTH B NOBEJIEHUHU PACTBOPOB IEKTPOJIMTOB, CBS3aHHBIC C
IIPOXOKACHUEM NIEKTPUYECKOTO TOKA;

— TEOpPHUIO ralbBaHUYECKUX SIBJICHMI;

— TEOpUU KUHETHUKH, IyTH TEOPETUUYECKOTO pacueTa CKOPOCTeH XUMUYECKUX peakuuil u
OTrpaHHYEHUs] B IPUMEHUMOCTH PaCUETHBIX METOJIOB;

— OCHOBBI T€OPHH (POTOXMMHUYECKUX M LEMHBIX PEAKIMNHA, 0OCOOEHHOCTH UX CTaJAUNHHOTrO
IIPOTEKAHUS U YCIOBUS OCYLIECTBIICHUS;

— OCHOBHBIE YE€PThl NOMOT€HHOIO M TE€TEPOre€HHOI0 KaTajlu3a, MPUYUHBI YCKOPEHHUS
XUMHUYECKOT0 IIpoliecca B MPUCYTCTBUU KaTalau3aTopa.

Ymems:

— TNPUMEHATh KOHAYKTOMETPUYECKHE U TOTCHIMOMETPUYECKUE HW3MEpPEHUs JUisl
onpezeNeHus: TepMOJANHAMUYECKUX (PYHKIMH XMMHUYECKUX PEaKIUi, KOHCTaHThl AUCCOIMALINH,
IIPOU3BENIEHUS PACTBOPUMOCTH, pH pacTBOpOB U T.1.

— TMPUMEHATh TEOPETHUECKUE 3HAHMUSI U SKCIIEPUMEHTAJIbHBIE METOJbl HCCIEAOBAHUS
¢u3nUecKoil XUMHMM Ui PEIICHUS BOIPOCOB, BO3HHUKAIOMIMX IPH HW3YYEHUH KHHETHUKU
XUMUYECKHUX PEAKINN;

— MPOBOJUTH AHAJIU3 M KPUTUYECKH OLIEHUBATh IIOJYYEHHbBIE OSKCIIEPUMEHTAIIBHBIE
JTaHHbIe, 0000I1IaTh U JeaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX ONBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3JEKTPOXMMMUECKHX METOJOB HCCIEIOBAHUS  JUIS
OIpeAEIIEHUs] TEPMOIMHAMUYECKUX XapaKTEPUCTHUK JIEKTPOJIUTOB U XMMUUECKHUX PEAKIIMIA;

— METOJAAMM  ONpeJeNieHUuss TOopsaKa M CKOPOCTH  PEaKIHH, YCTaHOBJICHUS
JUMUTHPYIOIIEN CTaINA U MEXaHNW3Ma U3y4aeMOl XUMUYECKON PEaKLINH;
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— HaBBIKAMM COCTaBJICHHUS TaJbBAaHUYECKHX DJJEMEHTOB [UIsl Ii€JIel ONpEeesICHUs
TEPMOJMHAMUYECKHUX XapAKTEPUCTUK U KOHCTAHT PABHOBECHS HCCIENYEMON PEAKIUHY;

— 3HAHUSAMHU OCHOBHBIX 3aKOHOB XMMUYECKON KMHETHUKH, BIMSIHUS PA3TUYHBIX (PaKTOPOB
(TeMIieparypsl, 1aBIeHUS, KaTaIM3aToOpa) HA CKOPOCTh XMMHUECKOHN pPEaKLIUH.

3. KpaTtkoe cogep:xaHue JTUCUMILIHMHbBI

PactBopbl 3nexTponuToB. Onekrpocratudeckas Tteopus Jlebas-Xrokkens. Pacuer
AKTUBHOCTHU U CPEJHUX MOHHBIX KOA(P(GHUIMEHTOB aKTUBHOCTH CHIIBHBIX 3JIEKTPOJIUTOB B
pa30aBiIeHHBIX M KOHIIEHTPUPOBAHHBIX PAcTBOPOB U PACTBOPAX YMEPEHHOH KOHIIEHTpAIUH.
VYaenpHas U MOJSIPHAs JJIEKTPUYECKUE IMPOBOAUMOCTH. CKOPOCTb IBMKCHHS M IOABUKHOCTH
noHOB. [IpenenbHble MOJSIPHBIE 3JIEKTPOIPOBOJHOCTA MOHOB. 3aKOH HE3aBHCHUMOIO JIBUKECHUS
noHoB Konbpayma. [IpumeHeHre n3MEpEeHUN 3IEKTPUUECKON POBOIUMOCTHU JISl ONPEAEICHUS
CTENEHH U KOHCTAHTbI IUCCOLMALINN CIIA0BIX 3JIEKTPOJIUTOB.

DNEeKTPOXUMHUYECKUE CUCTEMBI (1ienn). Bo3HMKHOBEHHE CKayKka MMOTEHIMala HarpaHHLie
pa3nena npoBoaHukoB | u |l pona. /[BoitHOW aneKTpuyecKuil Ciloil. DJIEKTPOJIBHKYIIAs CHJIa
raJIbBAHUYECKOTO  JJIEMEHTA, OJIEKTPOAHBIM IOTEHUHald. TepMoanHaMuyecKas Teopus
raJlbBAHUYECKUX SIBICHUH, ypaBHeHHe HepHcra. Onexrpoxumuueckas Qopma OCHOBHOIO
ypaBHEHUS TEPMOAMHAMUKH, TemmeparypHbiii kodddunuent DJC. Dnexrpoast | u Il poxa,
ra3oBble U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIC AIEKTPOAbI. THUIIBI TaJbBaHUYECKUX 3JIEMEHTOB!
XMMHUYECKHE, KOHIIEHTPALMOHHBIE, C IEPEHOCOM U 0e3 nepeHoca. XUMHUYEeCKHe UCTOYHUKH TOKa,
TOTIMBHBIE 3JIEMEHTBHI.

Xumnyeckass KUHeTHKa. CKOPOCTh XMMHUYECKON PEAaKIMK, KOHCTaHTa CKOPOCTH, MOPSII0K
U MOJIEKYJIIpHOCTh peakuuu. Kunetnka HeoOpaTuMbIX peakuuil 1-ro, 2-ro, 3-ro u HyJIE€BOTO
nopsiakoB. JluddepeHunanbHble ¥ MHTErpaIbHbIE METOJbl ONpEAETeHUs MOpsIKa pPEeaKIUH.
Cnoxuple peakuuu. [IpuHIMI HE3aBUCUMOIO MPOTEKAHUS 3JIEMEHTAPHBIX  PEaKLUM.
OOpartumMble, mnapaljienbHble U IOCIEAOBaTeNbHbIE peakuuu 1-ro mnopsaka. BrusHue
TEMIIEpaTypbl Ha CKOPOCTb peakIuH, NpuOImkeHHoe mpaBuiao Baut-I'odda. YpaBuenue
Appennyca, nuddepeHIranbHas U HUHTErpajbHbIe (OPMBI ypaBHEHUS. OKCIOHEHIMAJIbHAs
¢dopMma ypaBHeHUSI AppeHuyca. JHEprusi akTUBAllUU U MPEA3KCIIOHEHIIUAIbHBIA MHOXKHUTEb.

Teopun XuMHUYECKOW KMHETUKH: TEOPHs aKTUBHBIX COYIApPEHUM U TEOpUsS NEPEXOIHOTO
cocrossHust TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTAJbIMS M SHTPOINUS AKTHUBALIUU.
DoTOoXMMHYECKHE peakuud. XuMudeckue u (poTopuszndeckue CTaguu, BTOPUYHBIE MPOLECCHI.
Kunernka dotoxumuuecknx peakiuid. CeHCHOMIM3UpPOBAaHHBIE (POTOXMMHUYECKHE PEaKIUH.
LlenHble peakiy, MEXaHU3Mbl 3apO’KICHUS, Pa3BUTUS U oOpbIBa 1enu. Hepa3BeTBieHHbIE U
pa3BETBIIEHHBIE LIEMIHbIE peakUuu. BepoATHOCTHAas Teopus Ppa3BETBIEHHBIX PEAKIIH.
[TpenenbHbIe SABICHMS B LIETTHBIX PEAKIUAX, HUOKHUN U BEPXHUH NPEAEIIbl BOCIUIAMEHEHUS.

Karanu3. T'omoreHHbli u rereporeHHbli Karanu3. (OCHOBHbIE 3aKOHOMEPHOCTHU
KaTaJIUTHUYECKUX peakuuil. BiausHue karanmsaropa Ha TEPMOJMHAMHUYECKHE U KUHETUYECKHE
napaMeTpsl peakiui. CeleKTUBHOCTh KaTaIN3aTopa, KaTaIUTHUECKasl aKTUBHOCTh. [ OMOreHHBIN
katanu3. CIuUTHBIA W pa3JesbHbI MEXaHW3Mbl KaTaJIMTUYECKOIO JIEHCTBUS. DHEpPreTudecKue
arpaMMbl  B3aUMOJICMCTBUSL peareHToB ¢ KaTanu3zaTtopoM. OOmuil u  crnenuduyuecKuii
KHCIIOTHO-OCHOBHOM  KaTaju3. Karanmms KOMILIEKCaMH IEPEXOJHBIX  METaJUIOB.
DepMEHTAaTUBHBIN KaTanu3. l'eTeporeHHbIl KaTanu3. TUlbl T€TepOreHHBIX KaTaJIU3aTOPOB.
3aKoH NeHCTBYIONUX MMOBEepXHOCTENW. KnHETHKa reTeporeHHbIX peakiuil.

4. O0beM y4eOHOM JUCHUILJIMHBI

. B 3auetHpix | B akagewm.
Bunael yue6HOM paboThI
€IMHUIIAX qacax

OO6m1ast Tpy1I0€MKOCTh TUCIMILIMHEI TI0 Y4€OHOMY TUIaHY 5 180
AyIUTOpHBIC 3aHATUS: 0,44 16

Jlexmum (J1) 0,22 8

[Ipaktuueckue 3ausarus (113) 0,22 8
CamocrostenbHas pabota (CP) 4,31 155
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By uToroBoro KOHTpOJISI: 3K3aMEH ‘ 0,25 ‘ 9

AHHOTanuA padoyeil NpOrpaMmbl IUCUUIIIMHBI
«XuMHYecKasi TEXHOJIOTus BsKyux marepuaaos» (b1.B./1B.3.1)

1. eap AMCHMIVIMHBI — TONyYCHHE 3HAHWHA, YMEHWH, BIaJeHHA W (OpMHpPOBaAHUE
KOMIIETEHIIMH B 00JIACTH TEXHOJIOIMHU BSKYIIMX MaTepUalIOB; Ipolieccax, MPOUCXOAALIMX IpU
CUHTE3€, TUApATalM U TBEPJIEHUU BSDKYIIMX MaTepUalioB, CTPYKTYpPE U JOJITOBEYHOCTH
LIEMEHTHOI'O0 KaMHs, TEXHHUUYECKOTO0 U TEXHOJIOTHYECKOro KOHTPOJIS, HKOJOIMUYECKUX IMpobdiieM
IIPOM3BOJICTBA BSKYIIMX MaTEpUAIOB.

2. B pe3yabTaTe u3yuyeHHus JUCHMILIUHBI 00y4YAIOIIUIICA T0JIKEH:

Obnadams cnenyromumu npodeccuonansabivu (I1K) komMneTeHIusIMHU:

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYLIECTBISATh TEXHOJOIMUYECKHH Ipolecc B
COOTBETCTBUM C PEIIAMEHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA I H3MEPEHUS
OCHOBHBIX [TAPaMETPOB TEXHOJIOTHYECKOTO MPOIIecca, CBOUCTB Chipbs U mpoaykiuu ([TK-1);

— CHOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHWYECKHE PEIICHHs TNpH pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHMHM C YYeTOM
IKOJIOTMYECKUX TociencTBri X npuMeHenus ([1K-4);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUE CBOMCTB XMMMUYECKUX JIEMEHTOB, COCIMHEHUN U
MaTepualioB Ha X OCHOBE JUISl PelIeHus 3a1a4 npodeccuoHabHoi nestensHoctH (I1K-18);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpUH UIsl peLIeHMs
BO3HUKAIOIINX (PU3NUECKHX 33/1a4, CAMOCTOSITEIIbHOTO NMPUOOpeTeHns (PU3NYECKUX 3HAHUMU, JUIS
HNOHUMAaHMS IPUHIUIIOB paboThl MPUOOPOB U YCTPOWUCTB, B TOM YUCIIE BBIXOJSIIUX 32 MPEAEibl
KOMITETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19).

3namu:

- TEOPETUUECKHE OCHOBBI U CIIOCOOBI OCYILIECTBICHHS TEXHOJIOTUYECKUX MPOLIECCOB
MOJIyYEHUSI OCHOBHBIX BUJOB BSDKYILUX MAaT€pHAJIOB;

- IOPUHLMIBL  TIOCTPOEHUS] TEXHOJOTMYECKMX CXEM IPOU3BOJACTBA  BSDKYIIMX
MaTepUasos;

- OCHOBHbIE TpeOOBaHUSI CTaHAAPTOB Ha ChIPbEBBIE MaTepuaibl U TOTOBYIO
MPOAYKIHIO;

- OCHOBBI OXpaHbl OKpYXKaroUlel cpenpl NpU OpraHU3alud U YIPABICHUU
IIPOU3BOJCTBAMH BSDKYIIIMX MaTEPUAJIOB.

Ymemo:

- 000CHOBaTh BBIOOpP cIt0cOOa MPOU3BOJICTBA MOPTIAHALIEMEHTA C YYETOM CBOMCTB
U PalMOHAIBHOTO  WCIOJIB30BaHMSI  NPUPOAHBIX  CBIPBEBBIX  MaTEpUajoB, TOILIUBA,
AIIEKTPOIHEPIUH, @ TAKXKE C MAKCUMAJIbHO BO3MOKHBIM HCIIOJIb30BAaHUEM BTOPHUUHBIX PECYPCOB;

- yCTaHaBJIMBaTh TPEOOBaHMS K TEXHOJIOTMYECKUM IPOILIECCaM C LENIbI0 CHIDKEHUS
MaTepUaIOeMKOCTH, SHEPTOEMKOCTH U CO3AaHUS MAaJTOOTXOAHBIX TEXHOIOTH;

- OCYILIECTBIIATh TEXHOJOTMYECKUM IMpOLECC B COOTBETCTBUU C PETJIAMEHTOM U
UCIIOJB30BaTh ~ TEXHMUYECKHE  CpPEACTBA  JUIl  W3MEPEHUS  OCHOBHBIX  I1apaMETPOB
TEXHOJIOTHYECKOI0 IIPOLIEcCca, CBONCTB ChIPbs U MPOTYKIUH.

Braoems:

- METOJJaMH TPOBEACHUSI CTAHIAPTHBIX HCHBITAHUN IO OMNPENENICHUI0 (DU3HKO-
XUMHUYECKHUX U (PU3HUECKHX CBOMCTB BSDKYLIMX MaTepHAJIOB;

- METOJIaMH U CPEACTBAMH TEOPETHUECKOIO M IKCIIEPUMEHTAIBbHOTO UCCIEIOBAHUS
IIPOLIECCOB CUHTE3a, U3yUEHUS CBOMCTB BSDKYILUX MaTepUalIOB.

3. Kpartkoe copep:xaHue TUCHUILTHHBI

Hcropuss M nNepcrneKTHBBl pa3BUTHS XMMHUHM M TEXHOJIOTMM BSDKYIIMX MaTepHalIOB.
CoBpeMeHHOE COCTOsIHIE U MEePCIEKTUBbI MPOU3BOJICTBA NopTiIanaleMenTa B PO, crpanax EC u
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B MHUpE.

TepMuHonorus B XMMHUM U TEXHOJOTHMH BSDKyImMX MarepuanoB. Kiaccuduxarms
BSDKYIIMX  MaTepHAIOB.  TeOpeTHYecKHe OCHOBBI  IIPOSIBJICHUS  BSDKYIIUMX  CBOMCTB.
[TopTnanaueMeHT Kak OCHOBHOM BUJI TUAPABIMYECKUX BSKYLIUX MaTEPUAIIOB.

BemiecTBeHHbI  cOCcTaB  MNOPTIIAHALIEMEHTA. XHMUKO-MUHEPAJIOTHUYECKUA  COCTaB
HNOPTIAHAUEMEHTHOTO  KJIMHKepa. MoaynbHble  XapaKTEPUCTHUKUA  NOPTIAHIALEMEHTHOTO
KJIMHKepa. PoJib BTOPOCTENEHHBIX KOMIIOHEHTOB. PaBHOBECHBI MHUHEPAJIOTHMYECKHU COCTaB
MOPTIAHALEMEHTHOTO KiIMHKepa. HepaBHOBeCHbIe MUHEpasbl B KIMHKEpE. TBepIble pacTBOPBL.
[Momumopdusm, n1eGeKTHOCTh U OJI0YHOCTh KPUCTAIIOB KIIMHKEPHBIX MHUHEPAJIOB.

CoIppeBble MaTepUalbl JJIs NPOU3BOACTBA MOpTIaHALEMEHTAa. W3BECTHAKOBBIE U
AIIFOMOCUJIMKATHBIE MOPOJABbI, KOPPEKTUPYIOUIUE 100aBKH. XUMHUUYECKMA U MHUHEPATIOTHYECKUI
cocraB MaTepuasioB. [Ipumecu B cbipbe. Du3nyeckue cBOWCTBA: TBEPAOCTh, BIAXKHOCTh U JIPyrue
TEXHOJIOTHYECKHE XapaKTepUCTUKU. Vcrosb30BaHME NMPOMBINUIEHHBIX U OBITOBBIX OTXOJOB B
KAauecTBE ChIPbEBBIX MaTepuasoB. CoCTaB M CBOMCTBA >KEJIE30COACPKALIUX MAaTepUasoB:
IIAPUTHBIE OrapKH, KOJOLIHHMKOBAs IIbUIb, JKEJIE3HBIC PYyIbl, OTXOAbI Pa3JIMYHBIX OTpacieH
MPOMBINUIEHHOCTH. KpeMHe3eMHUCTble U TIJIMHO3EMHUCThIE KOPPEKTHUPYIOIIUE KOMIIOHEHTBI.
Karanmutnuecknue u  MomuUIMpYONME KOMIOHEHTH. [HIICOcoaepkamme MaTrepHaibl.
Hcnionb3oBaHue runcocoiepKaiiux 0TX0A0B Mpy MIPOU3BOJCTBE LIEMEHTA.

[IpyHIMNIAANBEHBIE TEXHOJOTUYECKHE CXEMBI IIPOM3BO/CTBA ITOPTIIAHALEMEHTA. MOKpBIH,
CyXOi, TMONYCYyXOM M TOJYMOKPBIA CIOCOOBI MPOU3BOJCTBA, TEXHUKO-SKOHOMHUYECKUE
IIPEUMYILECTBA KaXKI0I0 U3 HUX.

[Ipouieccyl MOATOTOBKH CBHIPHEBOM cMmecH. J[0ObI4a CHIPHEBBIX MaTEpUAOB, CIOCOOBI
TPAHCIIOPTUPOBKH CHIPbS HA 3aBOJI, HOPMA 3aIlacoB ChIPbSl HA IPEANIPUATHH.

JpoGnenue MaTtepuasnioB. BeiOop IpoOMIIBHBIX arperaroB B 3aBUCHMOCTH OT CBOWCTB
CBIPBS, CTAIUHHOCTD JPOOJIEHUS, CYIIKa MaTEPHAJIOB.

N3menbuenune matepuanos. [lyTu nHTeHCHpUKAIMK TOMOJIA ChIpbEeBBIX cMeceil. [Tomon B
CyXOM U MOKpOM cocTOssHUU. COBMECTHBI NOMOJ U CYyLIKa cbipbd. OnTuMu3anus Impoiecca
TOHKOI'O U3MENbYECHNS MAaTEPHUAIIOB.

CrIppeBOll IJIaM KakK JUCIIEpCHAas cUcTema. BakHeWne CTpyKTypHO-MEXaHHYECKUE
CBOICTBa IIIaMa: BJIAKHOCTb, TeKydecTh. [lyTH CHUXKEHHs BIAQXXHOCTU MUIama, (UIbTparus
uIaMa.

Pa3zmep u ¢popma yacTuIil B CyXUX MOPOIIKOOOPA3HBIX ChIPBEBBIX cMecax. OTHOPOJHOCTh
cocTaBa U (GU3NYECKOI CTPYKTYpPhl HOPOLIKOB. TeKyU4ecTh U SIBI€HHE ayTOTE€3UH B MOPOIIKAX.

KoppektrupoBanue u TOMOT€HHU3alMs CHIPHEBOTO IIJIaMa U CYXHX ChIPbEBBIX CMECEH.

[Ipoueccel 00Xura NOPTIAHALUEMEHTHOIO KIMHKepa. TepMuyeckue mpeBpalieHus
OTHEIBHBIX CBIPHEBBIX KOMIIOHEHTOB IIpU HarpeBaHWM. MeXaHW3M M KUHETHUKA IIPOLECCOB
CYyIIKH, JAeTHApaTaluuu, aucconuanuu. Peaknuy B TBEpAOM COCTOSHUM, MEXAHU3M M KUHETHKaA
TBepao(dazoBeix peakiuil. Ilpomeccel ¢ yuactueM >Xuakod ¢as3pl.. MexaHHU3M U KUHETHKA
peakuuii ¢ ydacTueM KJIMHKEPHBIX paciyiaBoB. MexaHu3M 00pa30BaHUs KIMHKEPHBIX T'PAHYIL
Ponp cxopoctu oxnaxiaeHus B (OPMHUPOBAHMM KOHEYHOTO MHHEPATOIMYECKOrO COCTaBa.
CrtpyKTypa NOpTIaHALIEMEHTHOTO KIMHKepa, KPUCTAJUIU3AINS OCHOBHBIX KIMHKEPHBIX (ha3.

OcobeHHocTH  O0XMra MOPTJIAHJIEMEHTHOIO KJIMHKEepa B Ie4yaX pas3JIMyHOM
KOHCTpyKUMHU. TexHonormdyeckue 30HBI Bpamaromencs nedn. IloarotoBka W cKuraHue
TEXHOJIOTUYECKOT0 TOIUIMBA. VICMONb30BaHUE TOIUIMBOCOACPIKAIIMX OTXOAOB IpPH OOXKUTE
kiuHKepa. @yTepoBoYHbIE MaTepraibl KIMHKEPOOOKUraTeNbHbIX Nedueld. OO0pazoBaHue oOMazKu
U Kojel BO Bpamaromieiica neun. Kpyroob6opor marepuana B neud. [IbuieBBIHOC M3 Tedei,
CIocoObl YTUIN3AIUH YIOBIEHHON MBLIH.

IIponeccsl momosia MOPTIAHALEMEHTHOIO KIMHKEpAa U IOJIYYEHHS MOPTIAHILEMEHTA.
BnnsiHME MUKPOCTPYKTYpBI Ha pa3MaiblBAEMOCTh KIMHKEPOB. Pacxo1 sHeprun npu

Okosornyeckue  mpoOsieMbl  NMPOM3BOACTBA  MOpTIaHiaueMeHTa.  lloBblmieHue
9Heprod(PEeKTUBHOCTHA TPOU3BOJICTBA IIEMEHTA. BBIOPOCH! BPEIHBIX BEIIECTB B OKPYKAIOIIYIO
cpey Ipu MPOU3BOJICTBE IEMEHTA U METO/Ibl OOPbOBI C HUMHU.

94



OU3NKO-XUMUYECKUE TPOIECCHl THApATallM ©  TBEPJACHHS  MOPTIAHIIEMEHTA.
XUMHUYECKUE PEaKIui TUApATallid MHHEPAJIOB MOPTIAHAIIEMEHTHOTO KIMHKepa. ['maparanms
ATIOMUHATOB W aMOMO(EPPUTOB KalbIHMsl B MPHUCYTCTBUU JABYBOJHOTO THiica. CKOpOCTh
THJIpaTalii MUHEpaioB. MexaHu3M mpolecca ruaparanuu, teopun Jle Illarense, Muxasmuca,
COBpPEMEHHBIC TEOPUHU THIpATAIMK MOpTIaHAleMeHTa. KuHeTrnka nmporecca rupaTauy auTa 1
Ipyrux MuHepasoB. [lpupoga HHIYKIMOHHOTO MEpuoja Ipollecca TUApaTanud. BrusHue
TEMIIepaTypbl Ha CKOpPOCTh INpoIlecca TUApATalMU. 3aMEUIMTENId M YCKOPHUTEIH Ipolecca
THJIpaTaluy MopTIaHAneMeHTa. Kpucrammu3aius ruipaTHbix ¢a3. XUMUYECKUN COCTaB JKUIKOU
da3pl pW THApaTallMd W TBEPACHUW MOPTIaHAIEMeHTa. MexaHu3M o0pa3oBaHUS M pPOCTa
3apojpliell ruApaTtHeIX (a3. BiusHue pa3nuuHbIXx (HaKTOPOB Ha CTPYKTYPY U MOP(OJIOTHIO
ruapaTHeix  ¢a3. [lepBuunble u BTOpUYHBIE ruApatHbie (a3el. CTpyKTypa H COCTaB
00pa3yIONIMXCS KPUCTAIUIOTHPATOB.

CxBaTplBaHHE€ W TBEpJCHHE IIEMEHTHOTO pacTtBopa. Poylb THIIca Kak peryisTopa
CXBaThIBaHUsSI IIEMEHTA. B3anMMOAEWCTBUE pa3IMUYHBIX KPUCTAUIOTHIPATOB JPYr C JAPYrOM:
aare3usi, KOre3Ws, KpHCTAIMYECKHe CpocTku. OOpa3zoBaHMe KPHUCTALIMYECKOTO U
TeJICKPUCTALIMYECKOT0 Kapkaca B IIEMEHTHOM KaMHE. ApMHPYIOIAs pojb KPYIHBIX
KpucTayioB. OObeMHBIC H3MEHEHHS IIPU TBEPJICHUH [IEMEHTOB, KOHTPAKITHS.

CuHTE3 IPOYHOCTH LIEMEHTHOTO KaMHs. KuHeTnka TBep/ieHHs 1IEeMEHTA, BIMSHUE Ha Hed
XUMHUKO-MHHEPAIIOTHYECKOTO, BEIIECTBEHHOTO COCTaBa, ITUCIEPCHOCTH IIEMEHTA, YCJIOBUU
TBepAcHuA. CTpyKTypa 3aTBEpIEBIIEr0 IEMEHTHOro KamHs. Teopusi mukpobderoHa. Dopmbl
CBSI3M BOJIBI B IIEMCHTHOM KaMHE, CTPYKTypa mop. TpaHCIIOPTHEIC SIBJICHUS B IIEMEHTHOM KaMHE.
MeToibl HcclieIOBaHUSI MUKPOCTPYKTYPBI IIEMEHTHOTO KaMHSI.

Koppo3uss u 10JITOBEYHOCTh IEMEHTHOTO KaMHS. BHIBI W MEXaHWU3MBI KOPPO3HH.
ABTOKOpPpO3US IIEMEHTOB. Mepbl 00pHOBI C KOPPO3HUEH 1IEMEHTOB.

CTpouTeIbHO-TEXHUYECKUE CBOMCTBA MOPTIIAHIIEMEHTa. AKTHBHOCTh, MapKa W KJIacc
OpOYHOCTH 1ieMeHTa. I[lnoTHocTh W oOBeMHas Macca IIeMEHTa. TOHKOCTh TOMOJIA.
Boponorpe6HOCTh, HOPMabHAS TYCTOTa, BOAOYICPKHBAIOIIAS CIIOCOOHOCTH, BOAOOT/CIICHHE
nemMeHToB. (CXBaThIBaHHE, pPABHOMEPHOCTh W3MEHEHHS OObeMa IIEMEHTHOTO TecTa.
TerutoBbIIeICHHE TIPU TBEPJCHUHM I[IEMEHTOB. BiusHWE pa3inuduHbIX (aKTOPOB HA TPOYHOCTH
IIEMEHTHOT'O KaMHSI.

4. O0beM y4eOHOH JUCIUILINHBI

o B 3auetnpix | B akagem.
Bunsl yaeOHOM paboTh
eIMHUIIAX qacax

OO6m1ast TpyI0EMKOCTh TUCIHUIUIUMHBI IO Y4€OHOMY TUTaHy 9 324
AyIUTOpHBIE 3aHATHSL: 0,5 18

Jlexmum (J1) 0,17 6

[Ipaxktuueckue 3ausarus (113) 0,17 6

Jlaboparopusie paboTsr (JIP) 0,16 6
CamocrositenbHas pabora (CP): 8,25 297

CamocTosITeIbHOE U3YUCHUE Pa3/IeJI0B TUCIIUIUINHBI 8,25 297
Byt nTOroBoro KOHTpOJIS: K3aMeH 0,25 9

AHHOTaUA padoyeil MporpaMMbl AUCHUIIMHBI
«Xumuyeckasi Texnosorusi kepamukn» (b1.B./1B.3.2)

1. Heap AucuMmiInHbl — npuoOpereHre 00yJyaromUMuUCs 3HAHUNH OCHOBHBIX IPOLIECCOB
KEpaMHYECKUX IPOU3BOJACTB, TEXHOJOTMA OCHOBHBIX BHMJIOB KEPAMUYECKUX H3ACIUN
(TEXHMYECKON KEpaMHUKH, OTHEYNOPOB, CTPOUTEIbHOW M XO3AWCTBEHHOM KEpaMHMKH) M HX
(GU3UKO-XMMHUYECKUX  CBOMCTB  (CTPYKTYPHBIX,  MEXaHHYECKHX, TEPMOMEXaHHUYECKHUX,
TEIOPU3NUECKUX, HEKTPOPUZNIECKUX, MATHUTHBIX, ONITHYECKUX U JIp.).

3agaun AMCUMIUIMHBL (OPMUPOBAHHME  MpPEACTaBICHUM 00 OCHOBaX TEXHOJIOTHH
KEpaMUKH; O3HAKOMJICHHE C MPOLECCAMH U3TOTOBJICHUS KEPAMUYECKUX MAaTEpPUAJIOB U U3JEIUN
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OCHOBHBIX BHJIOB; MpUOOpETEHNE 3HAHHMI O CBOMCTBAX KEPAMUYECKUX MATEpPHAIOB M METOAAX
IIPOBEJCHUS CTAHJAPTHBIX UCIBITAHUH T10 UX ONPEIEIICHUIO.

2. B pesyabTrare u3y4eHusi AMCUMILIMHBI 00y4AIOLINIACH JOJIKEeH:

Obnaoams crnenyromumu npogpeccuonansubiMu (I1K) komnereHuusamu:

— CIIOCOOHOCTBIO OCYIIECTBISATH TEXHOJOTMYECKHM IPOLECC B COOTBETCTBUM C
pPErIaMEHTOM M MCIOJIb30BaTh TEXHUYECKHE CPEICTBA Il U3MEPEHUs OCHOBHBIX I1apaMETPOB
TEXHOJOTUYECKOT0 TpolLiecca, CBOWCTB ChIpbst U npoaykimu (I1K-1);

— TOTOBHOCTBIO TNPUHMMATh KOHKPETHbIE TEXHHUYECKHE pELICHHUs IMpU pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BbIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHMM C YYETOM
IKOJIOTUYECKUX TociencTBri X npuMeHenus ([1K-4);

— TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUE CBOMCTB XUMHYECKHUX 3JIEMEHTOB, COCIMHEHUN U
MaTepHaloB Ha X OCHOBE JUIS peleHus 3a1a4 npodeccruonanbHoi nesrenproctr (I1K-18);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MYECKHX TEOpPUH Ui peIIeHUs
BO3HHUKAIOIMIUX (U3NYECKUX 33]]a4, CAMOCTOATEIBHOTO MproOpeTeHus: (PU3NYECKUX 3HAHUH, IS
IOHUMAaHMsl IPUHIUIIOB paboThl MPUOOPOB U YCTPOMUCTB, B TOM YUCIIE BBIXOJSAIIUX 32 MPEAeibl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namu:

- TEXHOJIOTHYECKHE IIPOLIECCHI MOJIy4EHUS OCHOBHBIX BUJIOB
KepaMHUKHU(TEXHUYECKON KEPAMUKH, OTHEYIIOPOB, CTPOUTEIBLHON U X03sIIICTBEHHON KEPAMUKH );

- METO/Ibl TEOPETUYECKOIO MPOEKTUPOBAHMS U SKCIIEPUMEHTAIILHOTO HCCIIEA0BAaHUS
CTPYKTYPBI U CBOMCTB OCHOBHBIX BUJIOB KEPAMUKU;

- OCHOBHbIE TpeOOBaHUS CTaHAAPTOB Ha ChIPbEBBIE MaTepuanbl U TOTOBYIO
IPOYKIHIO;

- OCHOBbI ~ OXpaHbl  TpyJla, TEXHUKH OE30IIaCHOCTH, MPOTHUBOIOKAPHOU
0€30MacHOCTH M 3allUThl OKPYXAloUlel cpeapl MNpu  OpraHu3allud W YIpPaBJICHUU
IPOM3BOJCTBAMM KEPAMUKH; TNPUHLMIIBI OpraHU3alMM »HEPro- U pecypcocOeperaronmx
IIPOU3BOJICTB KEPAMUUYECKUX MATEPHAIIOB.

Ymems:

- IPUMEHSATh TEOPETUYECKHE 3HAHMSI 10 XUMHUU U TEXHOJIOTUHM KEepaMHYECKHX
MmaTepuaioB npu BeinmonHennn HUP, kBanupukannonHoi paboThl, a Takke MpU MNPOXO0XKIECHUU
IIPOU3BOJICTBEHHON IIPAKTHKH;

- yCTaHaBJIMBaTh TPEOOBaHMS K TEXHOJIOTMYECKUM IPOLIECCaM C LENIbI0 CHIDKEHUS
MaTepUaIoeMKOCTH, SHEPrOEMKOCTH U CO3/1aHUS MAJOOTXO/IHbBIX TEXHOJIOTHIA;

- OIPEACIIATh CBOMCTBA OCHOBHBIX BUJOB KEPAMMUYECKHUX MAaTEpHUaJIOB; IPOBOAUTH
AQHAJIN3 HAYYHO-TEXHUYECKON JIUTEPATYPBHI.

Bnaoemy:

- 3HAHUSMHM O B3aMMOCBSA3HM COCTaBa, CTPYKTYpPBhl, CBOMCTB U TEXHOJIOTMHA OCHOBHBIX
BUJIOB KEPAMUYECKUX MAaTEPHUAJIOB;

- crocobaMy OpraHu3allid M OCYLIECTBICHMM BXOJHOIO KOHTPOJS ChIPbS U
MaTepuaoB, UCIIOJIb3YEMBIX B IPOU3BOJCTBE KEPAMUKH;

- METOJAaMH OpraHM3alMM M OCYILECTBICHHS KOHTPOJII CBOWCTB T'OTOBOM
MPOAYKIMH, CIOCOOAMHM MTOMCKA M aHATN3a HayYHO-TeXHUUYECKOM JINTEpaTypHI.

3. Kparkoe cogep:kanue TUCHHUIINHBI

KpaTtkue cBeneHus 1o UCTOPHUHM KEpaMHUKH, COBPEMEHHBIN YpOBEHb M MEPCIEKTHBBI
pasBuTHs. OO0OOIIEHHAass cXeMa TEXHOJIOIMYEeCKOro Ipolecca IMPOM3BOACTBA KEPAMUKH H
OTHEYIIOPOB U XaPaKTEPUCTUKA OCHOBHBIX IIEPENIEIIOB.

IIpoueccsl TeXHONOrMHM KepaMuKH. M3menbueHHE U 3€pHOBOM COCTaB IIOPOLLIKOB.
YpaBHeHUsT U3MenbueHUsA. B3aMMOCBA3b  CTPYKTYpPbl KE€PaMHMYECKMX  MAaTEpHUajoB ¢
JIMCTIEPCHOCTBI0 TOpoIIKoB. Kitaccudukanus M XapakTepUCTHKa METOJOB JUCIEPTUPOBAHMUS,
MeXxaHMu3MbI aucneprupoanus. [logdop 3epHOBOrO cocrasa.

CwmemmBaHue W TOATOTOBKAa Macc. TpeOoBaHHS K OJHOPOIHOCTH MacC, CIOCOOBI €e
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oueHkd. CTpoeHune QOPMOBOYHBIX MacC Uil MOJYCYXOro MPECCOBAHUs, IUIACTUYECKOTO
(bopMOBaHUs, NUTUKEPHOTO JUThA. BpeMeHHbIE TEXHOJIOTHYECKHE CBSI3KU M TPeOOBaHUS, K HUM
IpeIbsBISEMbIE.

dopmoBanue nonydadpukara. Knaccugpukanus cnoco6os npeccoBanus. TeopeTuyeckue
OCHOBBI M MPAKTHYECKasi peau3alys pa3InyHbIX CIIOCO0O0B, BIMSIHUE PA3IHMYHBIX (PAaKTOpOB Ha
nponecc mnpeccoBanus. YpaBHeHus bepexHoro wu [lommibckoro-Cmons. Ilnactuueckoe
¢dopmoBanue. CTpoeHHE M PEOJIOTUYECKUE CBOMCTBA (POPMOBOYHBIX MacC. XapaKTEPUCTHKU
¢dopmoBouHBIX Macc. Cioco0bl maacTu4eckoro popmoBanus. JINTbe KepaMUUECKUX LUTUKEPOB—
KJaccu(uKamusi METOAOB, TpeOOBaHUS K CYCIEH3HsIM, OCOOCHHOCTH Tmpouecca. P
Iopwmeiictepa.  CrocoObl  peryaupoBaHUss  CBOWCTB  mUIMKepa ©  moiydabpukara.
WHTeHCU UKL TUThS.

OCHOBHBIE METOABI CYIIKH KEpaMHU4YeCKOro rmonydadbpukara ¥  CIOCOOBI  ee
uHTeHCU KA. YyBCTBUTENBHOCTH K cylke o HocoBoii u mo Umkckomy.

O6xur kepamuueckoro mnonydadpukara. OCHOBHBIE MPOLECCHI, MPOUCXOJAIINE TPU
oOxwure. M3meHenue cBoicTB noiydadpukata B obxure. CriekaHne Kak OCHOBHOM Ipolecc,
IPOUCXOAAIINN TpH 00xure. OcHOBHBIE cTaauu criekanus. CriocoObl OLIEHKU U XapaKTepUCTUKU
cnekanusa. TepnodaszoBoe cnekanue. KuakodasHoe cnekaHue. PeakunoHHOe crekaHHe.
Crioco0b1 MHTEHCH(DUKALIMH TIPOLIECCOB CTICKAHMUS.

JlonoaHUTENbHbIE BUIbI 00pabOTKM KepaMMUYeCKHX H3/AeIMi — HUIM(OBKaA, MOJIMPOBKa,
METaJIM3alusl, Nailka, TeKOpHUpOBaHUE.

Crpoenne u cBoiictBa KepaMuku. Da30BbIi €OCTaB, Makpo- M MHKPOCTPYKTYpa,
HOPHUCTOCTh U IUIOTHOCTh KEpaMUKU. Pacripenienenne KpucTauIM4ecKol U CTEKJIOBUAHON (a3 u
nop. Bunel op. IIpoHniiaeMocTs KeEpaMuUKH.

Mexanuyeckue M ynpyrue CBOWCTBAa KEpaMUKH. TE€OpHUM MEXaHWYECKOW ITPOYHOCTH
(OpoBana-I'puddurca, Belibymna, kuHeTndeckas Teopusi). MexaHU3MBbl pa3pymIeHHUs] KEPAMHUKH.
ITpoyHOCTE KEpAaMHUKHU IIPH Pa3IMYHBIX BUJAX MEXaHUYECKHUX BO3ICUCTBUMA. TpeIMHOCTOMKOCTS,
CrocoObl ee OLIEHKH. TBEepAOCTh U HM3HOCOCTOMKOCTh KepaMHKU. DakTophl, ONpEIelsolne
(bu3uKO-MeXxaHn4YeCKHUe CBOMCTBA KepaMUKH. [TyTH MOBBIICHUSI MEXaHUYECKUX CBOMCTB.

Tennopusnyeckne  cBoiicTBa  KepaMHUKH.  TeIIOEMKOCTb,  TEIJIONPOBOAHOCTbD,
TepMuyeckue Ko3(pPUUUEHTHl JUHEMHOro W OOBEMHOIO0 pacCIIMpPEHHUs KepaMHUYECKUX
MatepuanoB. Teopust [lebass mpUMEHHUTENBHO K KepaMuueckuM marepuaiam. @opmyna Jlob6oa.
@dakTopbl, ompeAedOIIMe TerIo(U3NYecKHe CBOWCTBAa KepaMUKu. [lyTw moBbIIIEHUS
TeTII0(U3NIECKIX CBOUCTB.

TepmoMexaHnuecKkre CBOMCTBA KEPAMMKH. TepMUYECKHE HANpPsDKEHHS B MaTepHalle U
U3JIENHSIX, TEPMOCTOMKOCTh KepaMUKH. DaKTOpBI, ONPEENSIOIINE TEPMOCTONKOCTb. MeTozbl
oueHKkd. OrHeynopHocTb U JAedopMalMOHHBIE CBOICTBa KEPaMUKHU TIpU TOBBIIIEHHBIX
temneparypax. Ilomsydects (kpur) kepamMuku. Meronpl OLEHKH. BiusHHE CTPYKTYpBI,
IIOPUCTOCTH, TeMmueparypbl. JluuTenbHas NOPOYHOCTh KepaMuku. Ilytm  noBblmeHus
TEPMOMEXaHUYECKUX CBOUCTB.

Onexkrpodusznueckue  cBoiictBa  kepamuku. [IpoBomumocTs.  30HHAs  TeopHs
npoBoaumocTH. [lonspuzanust kepamuku. Bunabl nonspusanmuu. [lusnekrpudeckue mnorepu u
JNIEKTpUYECKasl TMPOYHOCTh KepaMukd. Buasl u  mexanusmbl mpobos. IIbe3okepamuka.
CerneroanekTpuyecKue MaTepuaisl. XapakKTepUCTUKU U BUIBI IbE30- U CErHETONIEKTPUIECKUX
KepaMH4eCKHX MaTepuaioB. [IeTisi cerHeTOANEKTPUYECKOrO0 TUCTEPE3NCA, XapaKTEPHbIE TOUKH.
3akon Kropu-Beiica M1 CErHETORJIEKTPUUYECKUX MaTepuanoB. DakTopbl, OMPEAENSIONINe
aNeKTpou3ndYecKue CBOUCTBa KepaMHKH. [TyTu moBbIeHNs J1eKTPOYU3NIECKUX CBOMCTB.

MarauTHbIE CBOMCTBA KEPAMMKH. XapAKTCPUCTUKHA M BHJbl MATHUTHBIX KEPaMHUYECKHX
MmatepuainoB. [leTnss MarHUTHOrO rucrepesuca, XapakTepHble TOYkd. 3akoH Kropu-Beiica ans
MarHUTHBIX MaTepuanoB. DakToOpbl, ONpeAeNSIoNIe MarHUTHbIE CBOMCTBa Kepamuku. llytu
MOBBILIEHNS] MATHUTHBIX CBOMCTB KEPAMUUECKUX MaTEpUAJIOB.

OnTnueckue cBoicTBa kepamuku. 3akoH Jlambepra-byrepa-bepa mnpumenuTenbHo K
KepaMu4yeckuM MaTepuanaM. Kepamuka Kak MOJTyIMpo3padyHOe Teslo, OelM3Ha KEepaMUKU U
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METOJbl ce OleHKU. OnThueckas MpO3pPavyHOCTh KepaMUYECKMX MarepuanoB. dDakTopsl,
BIUSIONIME Ha O€lMM3HYy M ONTHYECKHE CBOMCTBAa KepamMHuKu. I[lyTu moBbIIEHUS OEMU3HBI U
ONTUYECKUX CBOMCTB KEPAMHUECKUX MaTEpUAIIOB.

XuMudeckue CBONCTBa kepaMuku. [loBeneHue KepaMUKHU B Pa3IUYHBIX KOPPO3UOHHBIX
cpenax. Kucmorocroiikocts. CTOMKOCTh KEpaMHUUECKMX MAaTEpUalOB K pacTBOpaM IIEJIOYeH.
[[[;1akoyCTOMYUBOCTh. Y CTOMYMBOCTh KEPAaMUKH K BO3JCHCTBHIO (DU3UOJIOTHYECKUX Cpel.
Marepuansl Il UMIUIaHTauuu. buouHepTHas u OuoakTHBHAas Kepamuka. DakTopsl,
OTIpEICIAIONINE XUMHYECKHE CBOWCTBAa KepaMUKH. [IyTH MOBBIICHUS XUMHYECKHX CBONCTB
KepaMHYECKHX MaTepUajoB.

4. O0beM yueOHOM JUCUMIIJIMHBI

o B 3auernpix | B akagem.
Bunsl yaeOHOM paboThI
SJIMHAIIAX gacax

OO6m1ast TpyTI0EMKOCTh TUCIMILIMHBI IO YI€OHOMY TUIaHY 9 324
AyIUTOpPHBIC 3aHATHS: 0,5 18

Jlexmum (JI) 0,17 6

[Tpaktuueckue 3ansatust (I13) 0,17 6

Jlabopartopusie padoTs (JIP) 0,16 6
CamocrostenbHas pabora (CP): 8,25 297

CamocTosiTeIbHOE U3YUYECHHUE PA3JIeTIOB TUCIIUILUIMHBI 8,25 297
By uToroBoro KOHTpOJIS: 3K3aMeH 0,25 9

AHHOTanuA padoyeil NPOrpaMMbl JUCHUINIMHBI
«XuMu4veckas Texnosaorus crekiaa» (b1.B.J1B.3.3)

1. Heap AMCHMNJIMHBI — PHOOpPETEHNE 3HAHUK M KOMIIETCHUMH B 00JacTu (U3UKO-
XUMHH CTEKJIO00PA3HOI0 COCTOSIHUSL BEILIECTBA; CTPYKTYPBI M CBOMCTB CTEKOJ B CBSI3U C HX
XUMHYECKMM COCTAaBOM, YCIOBHSIMH CHHT€3a M OKCIULyaTalluM; TEOPETUUYECKUX OCHOB
CTEKOJbHON TEXHOJOIMH M MX MPAKTUYECKOW peaiu3allud B MPOU3BOJCTBE OCHOBHBIX BUIOB
CTEKJIOU3IEIH.

2. B pe3yabTare u3y4eHust JMCHUIIMHBI 00Y4aKOIIMICS JOIAKEH:

Obnadams cnenyronumu npodeccuonanbbiMu (I1K) komnerenusmu:

— CHOCOOHOCTBIO OCYIIECTBJIATH TEXHOJIOTMYECKUH TMPOIECC B COOTBETCTBUHM C
pErJIaMeHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEJCTBA AJISI MU3MEPEHHsS OCHOBHBIX MapaMeTpoB
TEXHOJOTUYECKOT0 Tpoliecca, CBOUCTB Chipbst U npoaykimu (ITK-1);

— TOTOBHOCTHIO TNPUHMMATh KOHKPETHbIE TEXHHUYECKHE pEIICHHS IpU pa3paboTKe
TEXHOJIOTUYECKUX TIPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHHM C YYeTOM
9KOJIOTHYECKHX MociieacTBUi ux npumenenus (I1K-4);

— TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUE CBOMCTB XUMUYECKUX DJIEMEHTOB, COCIMHEHUN U
MaTepualioB Ha X OCHOBE JUIsI pelIeHus 3a1a4 npodeccuonansHoi nesrensaocty (I11K-18);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS OCHOBHBIX (PU3WYECKUX TEOPHUH UIsl pellieHus
BO3HUKAIOIIUX (PU3UYECKHX 33/1a4, CAMOCTOSATEIBHOIO NproOpeTeHust GU3NUECKUX 3HAHUM, IJIs
NOHUMAaHMsI IPUHIUIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOIAIINX 32 MpeAesbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3nams:

— OCOOEHHOCTH CTPYKTYpPBI, CTPOEHHS W CBOMCTB BEILIECTBA B CTEKJIOOOPa3HOM
COCTOSIHUY;

— o0mue 3aKOHOMEPHOCTH  (PU3MKO-XMMHUYECKMX  SBJICHMH W  IPOLECCOB B
CTEKJI000pa3yIoIMX pacijaBax U CTeKIax;

— TEOPETUYECKHE U TEXHOJOTMYECKHE OCHOBBI IIPOLECCOB CTEKOJBHOM TEXHOJIOTHH,
OCHOBHBIE TEXHOJIOTUYECKHE PEXUMBI U TapaMeTPhl PA0OTHI TUMIOBBIX MPOMBINUIEHHBIX JTUHUI.

Ymems:
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— aHaJIM3UPOBATh B3AMMOCBS3M XMMHYECKOTO COCTaBa, CTPYKTYPBI U CBOMCTB CTEKOI;

— TPOTHO3UPOBATh YPOBEHb CBOWMCTB M OIICHMBATh BO3MOXKHBIE O0JIACTH MPUMEHEHUS
CTEKOJI B 3aBUCUMOCTH OT XUMHUYECKOTO COCTaBa M TEXHOJOTUH IMOTYYCHHUS;

— TMPUMEHSITH OCHOBHBIC TEOPETUUCCKUE TIOJIOKEHHUS K aHAIIU3Y Pe3yIbTaTOB HAYYHBIX U
TEXHOJIOTMYECKHUX MCCIIEIOBAHUI B 00JIaCTH CTEKIIA.

Brnaoems.:

— METOJIaMH MPOBEICHUS CTAaHIAPTHBIX UCIBITAHUH IO ONPEICIICHUIO CBOMCTB CTEKOI U
CTEKJIOU3JICITNH;

— METOJIaMHU pacyeTa (PU3UKO-XUMUUYECKHX CBOMCTB CTEKOJ;

— HaBbIKAMU TIOCTAHOBKHM W TIPOBEJCHUS OSKCIIEPUMEHTA, aHajdu3a M HU3JI0KCHHS
pEe3yNbTATOB JKCIIEPUMEHTA TIIPH BBITIOJIHEHHH HCCIICIOBATEIbCKOH paboThl B obOsacTu
TEXHOJIOTHH CTCKJIA.

3. Kpartkoe cogep:xaHue JUCUMIIMHbBI

CoBpeMeHHBIN YPOBEHBb U TIEPCIIEKTUBBI Pa3BUTHSI TEXHOJIOTUU cTekia. CTekiioo0pa3Hoe
COCTOSIHUE M CTPOCHHME CTEKJIAa. XapaKTepHble MPU3HAKH CTEKJIOOOpPAa3HOTO COCTOSHHUSI.
Knaccudukanus 1 0COOEHHOCTH CTPOCHUS Pa3IHYHBIX TPYIIN CTEKOM.

TexHomornueckue ¥ SKCIUTyaTallMOHHBbIE  CBOWMCTBAa  cTekia. TeopeThyeckue
MIPEJICTABJICHHUS U PEabHBIA YPOBEHb CBOMCTB CTEKOJI pa3HBIX THUIOB. O0IINe 3aKOHOMEPHOCTH
BIIUSTHUSL OTJICTBHBIX KOMIIOHEHTOB CTEKJIa Ha ero cBoWcTBa. [IpHHIMIBI pacueTa CBOWMCTB H
MPOSKTUPOBAHMS COCTABOB CTEKOJI C 3a/JIaHHBIMH JKCIUTYaTAlIHOHHBIMH M TEXHOJIOTUYCCKUMU
XapaKTEPUCTUKAMH.

OO06oOmenHass TEXHOJOTHYECKass CXeMa MPOU3BOJACTBA CTEKJIa M CTEKJIOU3JICTHUH.
OCHOBHBIE TEXHOJIOTUYECKHE CTAJIUU U UX XapakTepucTruka. CBOHCTBA CTEKOJIbHBIX PACILJIaBOB U
CTEKOJI, ONIPEACIISAIONTNE TEXHOIOTHISCKUE 0COOCHHOCTH MTPOU3BOJICTBA CTCKIION3ICITHH.

ChIpbeBbIE MaTEpHAIIbl ISl CTEKJIOBApCHHUS, MPEIbABIsICMble TPEOOBaHMS, 0COOEHHOCTH
UX IIOATOTOBKM Ha CTEKOJBHBIX 3aBOAaxX. TE€XHOJOIHS IIOJATOTOBKH CTEKOJBHBIX IIIHXT.
TeopeTrnueckne W TEXHOJIOTHYSCKUE OCHOBBI CTCKJIOBApPECHHS M IPOU3BOJACTBA CTEKIIOW3ICIU.
[TpakTHdeckas peaim3anus CTEKJIOBApEHUS B COBPEMEHHBIX CTCKJIIOBAPCHHBIX ITeYaXx.

dopMoBaHHE CTEKIOU3ACTHI — TEOPETHUECKHUE OCHOBBI, CITOCOOBI (HOPMOBAHUSI.

OTXHT CTEKJIOU3JICIMIA — Ha3HaUYCHUE, TEOPETUICCKOe 0OOCHOBAHHWE TEXHOJIOTHYCCKHUX
PEKHUMOB, TpaKTUYECKas  peanu3aluss B  TEXHOJOTHYECKUX  JIMHUSX  IPOU3BOJICTBA
CTCKIJIOU3ICIIHIA.

Buner Opaka cTekiia U CTeKJIOU3ISNNA, JUATHOCTUKA U MEPOMPHUSITHS 110 UX YCTPAHECHUIO.

4. O0beM y4eOHOH JUCIUIJIMHBI

o B 3auetHbIX | B akagem.
Bunsl yueOHoM paboThI
SIMHATIAX qacax

OO01mas TpyA0€MKOCTh JTUCIUIIINHBI 110 YIeOHOMY IUIaHy 9 324
AyAUTOpHBIE 3aHATHUSL: 0,5 18

Jlexru (J1) 0,17 6

[Tpaktuueckue 3ansatus (113) 0,17 6

Jlaboparopusie paboTsl (JIP) 0,16 6
CamocrtosrenbHas pabora (CP): 8,25 297

CamocTosITeIbHOE H3YUYCHHUE PA3/IeTIOB TUCIIUIUIMHBI 8,25 297
By ©TOroBoro KOHTpOJIS: 9K3aMeH 0,25 9

AHHOTanuA padoyeil MPOrpaMMbl IHCUUIIIMHBI
«OcHoBbI MeHe:kMeHTa 1 MapkeTuHra» (b1.B./IB.4.1)

1. Henb AUCHUIUIMHBI — IIOJIYYEHUE CHUCTEMBl 3HAHUM O 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUS MPEANPUATHI B CHUCTEME HAIIMOHAJIBHON SKOHOMHKH, MpEACTAaBICHUN B
o0lacTH  MEHE[PKMEHTa M  MapKeTHHra, BKJIOYas  METOJOJOTMYECKHE OCHOBBI U
3aKOHOMEPHOCTH, (PYHKIIUU, METO/Ibl, OPTraHU3AI[IOHHbIE CTPYKTYphI, OpraHU3aI1I0 MPOILIECCOB,
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TEXHUKY W TEXHOJIOTHMIO MEHEI)KMEHTAa M MApKETHHra B YCJIOBHUSX PBIHOYHON SKOHOMHKW;
3aJI05K€HUE OCHOB MPO(ECCHOHATBHON AeSITENFHOCTH OaKalaBpoOB.

2. B pe3yJbTatam u3ydeHus AUCHUIIMHBI 00yYAOUIUICH TOJIKEH:

Obnaoams cnenyrommmu obuienpodeccuonanbubiMu (OIIK) u npodeccronHanbHBIMU
(ITK) xoMIieTeHIUSIMHU:

— CHOCOOHOCTBIO TMOHMMATh CYIIHOCTh M 3HadeHHe HH(POpMAlMM B Pa3BUTHH
COBPEMEHHOTO WH(OPMAITMOHHOTO O0IIECTBA, CO3HABATH OIMMACHOCTh U YTPO3bl, BOZHUKAIOIINN B
3TOM TIpolecce, COONMI0AAaTh OCHOBHBIE TpeOoBaHMsS WHGOPMAIMOHHON O€30MacHOCTH, B TOM
YHCIIe 3aIIUTHI rocyaapcTBeHHOH Taitabl (OI1K-4);

— F'OTOBHOCTBIO HCIIOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI IO Ka4eCTBY, CTaHIapTU3AINH
U cepTU(UKANMKA TPOAYKTOB M WX U3JCIUN, DSIEMEHTHl JIKOHOMHYECKOTO aHaiMu3a B
npaktuyeckoit pestensHocTH (ITK-3);

—  CHOCOOHOCTBIO  AHAIM3UPOBATH  TEXHUYCCKYIO  JIOKYMCHTAIMIO, IOAOUpPATh
00opy/ioBaHHE, TOTOBHUTH 3assBKH Ha MpUOOpeTeHre U peMOoHT obopymoBanus (ITK-9);

— TOTOBHOCTBIO H3Yy4aTh HAYYHO-TEXHHUYECKYIO HH(POPMAINIO, OTCUSCTBEHHBIA W
3apyOeKHBIN OMBIT 10 TeMaThke uccienoBanus (ITK-20).

3nams:

- TPUHIUIBI COCTABICHUS TEXHUYECKOM TOKyMEHTaluu (rpa@uKoB paboT, MHCTPYKIIHA,
MJIaHOB, CMET, 3asIBOK Ha MaTepuaibl 1 000pyI0BaHUE) U JP.;

- TEOPETUYECKHE OCHOBBI U METOJIbI BEIPAOOTKHU IIeTieil U cTpaTeruu OusHeca;

- TIPUHIUOBI TOATOTOBKH JOKYMEHTAMM JUIS CO3JaHHS CHCTEMBl MCHEIDKMEHTA
KauyecTBa MPEATNPUATHUS;

- METOBI ¥ TEXHOJIOTUY NPUHATHS U peaTn3aIuyl YIIPaBICHICCKUX PEIICHUH.

Ymemn:

- COCTABJIATH 3asBKU Ha 000pYIOBAaHHE;

—~ pa3pabaThiBaTh TEXHUUECKYIO JOKYMEHTAIIHIO;

- MPUHUMATH YIPABICHUYCCKHUE PEIICHUS U OPTaHU30BBIBAThH UX BHITIOJHEHHCE,

- coOupartb, 00pabaThIBaTh U UCIIOJIL30BAThH YIIPABICHUECKYIO HH(POPMAIIHUIO;

— paboTaTh C yNpaBICHUYECKOH JOKYMEHTAIIHEH, IMOIh30BaThCsl 3aKOHAM, HOPMAaMH
U TIpaBUJIaMH aIMUHUCTPATUBHOM J1€ATEIbHOCTH;

— pacnpenensaTh 00sI3aHHOCTH ¥ OTBETCTBEHHOCTE;

— UCTIONIb30BaTh METO/Ibl MOTHBAIIMH [IEPCOHANA,

—~ KOHTPOJIMPOBATH U PETYJINPOBATH UCIIOJHEHHUE IIAHOB.

Braoemy:

- HABBIKAMHU TPUMECHECHUS ONTHUMAIIBHBIX IMOAXOJOB JUISl JHATHOCTUKA M aHAN3a
PBIHKA,

- METO/IaMH PYKOBOJICTBA TIEPCOHAIIOM;

- UHCTpyMEeHTaMU 3((HEKTUBHOTO YIPABICHHS MPEATPUSITUEM.

3. KpaTkoe conep:kanue TUCHUNTHHBI

Monynb 1. OcHOBBI yripaBieHUs TPEAIpUITHEM

1.1 Beenenue. [Ipeamer, MeToq U conepKaHue AUCHUILTAHBI «OCHOBBI MEHEI)KMEHTA U
MapKeTHHTa». Teopus ymOpaBleHUsS: yMpaBieHHE Kak MOTPEeOHOCTh M Kak (akTop ycmexa
JESTSIIbHOCTH, CYIIHOCTh M COZICPKAHHE YIPABJICHUS, MECTO TCOPUHU YIPABJICHHS B CHCTEME
COBPEMEHHBIX 3HAHUMU, Crenu(UKa YIpPaBIEHYCCKOU ESTEIBHOCTH, COBPEMEHHBIE MPOOIIEMBI
yrpaBieHus. ['€He3UC Teopuu YIPaBIICHUS: YIPABICHUYCCKHE PEBOJIONUH, BO3HHKHOBECHHE
HAyYHOW TEOpUU YMpPaBIEHUS, UCTOKM M TEHICHIIUH Pa3BUTHS POCCHICKOTO YIPaBIICHUS.
3aKOHOMEPHOCTH W TPHUHIIMITB YIPABJICHUS: CYOBEKTUBHBIE M OOBEKTHBHBIC (DAKTOPHI B
yIIPaBICHUH.

1.2 Cucrema ympaBiieHUs NpeAnpustueM U ee cTpykrypa. Onenka 3ddexTuBHOCTH
yrnpapneHus. CucTemMa yIpaBlIeHHUs: MOHATHE CUCTEMBI YIPABIICHUSA, paclpeaeneHue (yHKIIIH,
MOJTHOMOYHI ¥ OTBETCTBEHHOCTH, IMIPUHIIMITH TOCTPOCHUS CHCTEM yrpaBieHus. [leHTpanm3amus
U JICIICHTpANIM3AIKsl YIPABJICHUS, JEICTUPOBAHUE MOJHOMOYHMI B TMpOIEccax YIpaBlIEHUS.
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OpranuzanuoHHas CTpykTypa u ee BuAbl. OCHOBHBIC MOHATUS d()PPEKTUBHOCTH YIIPABICHUS.
[Toxazarenu 3hPeKTUBHOCTH yIIPABICHHUS.

Monaynb 2. OCHOBBI MEHEIKMEHTA

2.1 Llenu B cucteme ynpasneHus. PazpaboTka cTpareruii u manoB opranusanuu. Lemn u
LIeJIETIONIaraHue B YIPaBICHUM: pOJIb LEIM B OpPraHU3allUd U OCYIIECTBIEHUU IPOLECCOB
yhpaBieHus, KiaccupuKanus Lenei, MOCTpOeHUe JepeBa LieJieil; coueraHue pazHooOpasus
neneil u (QyHKIMHA MEHEIKMEHTa; CHCTEMa YIPABJICHUS IO IIENsAM; CTpaTerus M TaKTHKa
ynpapneHus. CylHOCTb, IPUHIUIIBI K METOABI IIaHupoBaHus. [Iporecc BbIpabOTKH CTpaTeruu.
DopMBI TEKYIIETO TUTAHUPOBAHUS.

2.2 TexHonoruss pa3pabOTKH ¥ TPUHATHS YIpaBIEHYECKUX pelieHui. Pa3paboTka
VIPaBICHYECKUX PEHICHWI: TMOHATHE U KJIACCU(UKANMS  YIPABICHUYCCKUX  PEIICHUI,
OCHOBOIIOJIATAIOIINE 3JEMEHThl JEATEIbHOCTH, YCIOBHS M KPUTEPUU NPHUHATHS PELICHUH,
IPOLECC M MOJEIM MPHUHATHS YIPABICHUYECKUX PEIICHUM, pealn3alnusi YIpaBICHUYECKUX
pelIeHU.

2.3 Bnactb B cucTeME yNpaBICHUS. JUAEPCTBO U CTUIIb yIpaBiieHNus. OTHOIIEHUS BJIACTH
B CHCTEME YIPABJICHMS: NOHATHUE M TUIIOJOTWs BJIACTH; BIACTh U aBTOPHUTET MEHEIKEpa;
npu3Haky, (AKTOpPbl W TPOSBICHUS HEYNPABISEMOCTH; HMCTOYHUKH BJIACTH B YIPABJICHUU
OopraHu3alieii; NapTHEPCTBO B IpoIeccaX MEHEMKMEHTa. JIMaepcTBO M CTHIIb yIpaBJICHUS:
nporiecckl  (OPMHUPOBAaHHS ¥ OCHOBHBIC COCTaBISIONIME JIUACPCTBA, (OpMajbHBIE U
HedopMasbHbIe (HAaKTOPBI JIUJEPCTBA, MPOSBICHUE JUEPCTBA B CTUIIEC YIPABICHUS, TCHACHIUS
Pa3BUTHS CTUJISL YIIPABIICHHUS.

2.4 MoTHBaIIMOHHBIE OCHOBBI YIpaBieHHUs] U KOH(MIUKTH. MoOTHBaLUA IEATEIHHOCTH B
YIPaBJICHUH: MOTHUBBI JIEATEILHOCTH YEJIOBEKa U X POJIb B YIIPABICHUH, OCHOBHBIC MTOHSATHS U
JIOTHKa Tpolecca MOTHBAIUH, (QakTopsl (HOpMHpPOBAHHS MOTHUBOB TpYyJAa; MHCIIOJIb30BAHHE
MOTHBAIIMM B TPAKTHKE MEHEKMEHTA; (aKTOpbl dP(EKTHBHOCTH MOTHBAIIUU; COBPEMCHHBIC
KOHIENIIMK MOTHBalMU. ['pymnmoBas AMHAMHKA U KOH(JIUKTHL: POJIb TPYMMbl B MOBEICHUH U
JeSITeIbHOCTH YeJIOBEKa, (POPMHUPOBAHUE TPYII, B3aUMOJCHCTBUS B TPYIIIE U B OpPraHU3AIlUH;
BO3HUKHOBEHHE, TPOSBICHHE W PA3HOBUAHOCTH KOH(IUKTOB, BIHSHHE KOH(PIMKTOB Ha
yIpaBJIeHHE.

Mopynb 3. OCHOBBI MapKETHHTA.

3.1 MapkeTHHT KaK cHUCTeMa yIpaBJeHUs, peryJIupoBaHusl U U3y4deHus poiHka. [loHsTue
MapKETHUHTa, IPOUCXO0K/IEHUE U CYIIIHOCTh MapKETHHTa, LIeIU MapKeTuHra. OCHOBHBIE IPU3HAKU
MapKETUHTOBOTO CTWis yrnpaieHus. Konmenmuu mapkernnra. OCHOBHBIC BHIBI MapKETHUHTA.
MapxkeTuHroBas cpeja.

3.2 Kommiekc MapketruHra. OCHOBHbIE MapKETUHIOBble MHCTpYMEHTHI. ConepikaHue u
MpOLIECC YIpaBieHus MapkeTUHroM. OcHOBHbIe (DYHKIIMM MapkeTHHTa. ToBapHas, IeHOBas,
CcOBITOBas 1 KOMMYHUKAIIMOHHAs OJUTUKU (upMmbl. ToBapHbie cTparerun. PazpaboTka HOBBIX
TOBapOB.

4. O0beM y4eOHOH JUCHUIJIMHBI

. B 3auernbix | B akanem.
Bunsl yaeOHOM paboThl
€IMHUIIAX yacax

OO11ast TPYA0EMKOCTh IUCHUILIMHBI 0 Y4eOHOMY IIJIaHy 3 108
AyIUTOpHBIE 3aHATHSL: 0,11 4

Jlexmum (J1) 0,05 2

[Tpaktuueckue 3ausarus (113) 0,05 2
CamocrositenpHast pabota (CP): 2,77 100

CaMocTOosITeIbHOE U3yUYE€HUE PA3/IeTIOB JUCIIUILIUHBI 2,77 100
By utoroBoro KOHTpOJIS: 3a4eT 0,11 4

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OCHOBBI TEXHHMYECKOI'0 PeryJMpoBaHus U ynpasJjeHus kadecrsom» (b1.B./1B.4.2)
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1. Heap AMCHMIUIMHBI — MPUOOpPETEeHHE CMOCOOHOCTEM MPUMEHATH KOHTPOJBHO-
WU3MEPUTEIIbHYIO M HCIBITATEIbHYIO TEXHUKY, OCBOEHHE METOJIOB M CPEICTB TEXHUYECKOTO
pPEryJIupOBaHMs, METOJOB KOHTPOJISI KQUeCTBA BBIITYCKAEMON MPOIYKIIUU, COBPEMEHHBIX CUCTEM
yIpaBIeHUS Ka4YeCTBOM.

2. B pe3yabTare udydyeHus JUCHUIIHHBI 00yYAIOUIUIICS T0JKEH:

Obnaoams cnenyrommmu  obmienpodeccuonanbabiMu (OIIK) u npodeccrnoHabHEIMU
(ITK) xoMIieTeHIUSIMU:

— CMOCOOHOCTbHIO BJIa/IeTh HOHUMAHUEM CYITHOCTU U 3HAYCHUS MHPOPMAIMH B Pa3BUTHH
COBPEMEHHOr0 MH(OPMAIMOHHOTO 00IECTBA, OCO3HAHNE OMACHOCTH U YrPO3bl BOSHUKAIOUINX B
9TOM TIPOIECCE, CIIOCOOHOCTBHIO COOJIFO/IaTh OCHOBHBIC TpeOOBaHUS WHPOPMAITMOHHON
0€30MacHOCTH B TOM YHCJIC 3aIUTHI rocyaapcTBeHHO# TaitHbl (OI1K-4);

— TOTOBHOCTBHIO HCIOJHITh HOPMATUBHbIE JOKYMEHTHI IO KOHTPOJI KadyecTsa,
CTaHJapPTH3AIUU U CePTU(PUKAIINK MPOTYKTOB U U3JEIHMA, 2IEMEHTHl IKOHOMUYECKOTO aHaIHn3a
B nipakTuueckoit nestensHocTH (ITK-3);

—  CHOCOOHOCTBIO  QHAIM3MPOBATH  TEXHUYECKYIO  JOKYMEHTAllMIO, MOAOUpaTh
00opyioBaHue, TOTOBUTD 3asBKH U IPHOOPETATh U peMOHTHPOBaTh 00opyaoBanue (ITK-9);

— TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHMUYECKYI0 HMH(OpPMAINIO, OTCUECTBEHHBIA H
3apyOCIKHBIN OMBIT 10 TemaTuke uccienoBanuii (ITK-20).

3namo:

— 3aKOHOJATEIbHBIE W HOPMATHBHO MPABOBBIC AKThI, METOJAMYECKHE MAaTepUabl IO
TEXHUYECKOMY PEryJIupPOBaHUIO;

— MEPCHEKTUBbl TEXHUYECKOTO PAa3BUTHS U OCOOCHHOCTU JESTEIIBHOCTH OpTraHM3allui,
KOMIIETEHTHBIX Ha 3aKOHOJIaTEIHHO-TIPABOBOI OCHOBE B 00JIACTH TEXHUYECKOTO PETYINPOBAHMUS,

— OCHOBBI TEXHUYECKOTO PETYJIUPOBAHUSA.

Ymemn:

— TPUMEHSATH METOABl W TPHUHIUIBI CTaHIAPTU3AIMKU MPU pa3pabOTKe CTaHIAPTOB M
JIPYTUX HOPMATHUBHBIX TOKYMEHTOB;

— TIPOBOJUTH TOATBEPKICHUE COOTBETCTBUSA TMPOAYKIIMH, TIPOIECCOB W  YCIYT
MPeIbABISIEMBIM TPEOOBAHUSIM;

— IPUMEHSATh METO/Ibl KOHTPOJIS U YIPABICHUS KAUECTBOM;

— aHANM3UPOBATh JJAHHBIE O KAUYECTBE MPOAYKIIUU U ONPEAETSATh MPUIHHBI OpaKa;

— HCTOJIb30BaTh KOMIBIOTEPHBIC TEXHOJIOTHH IS TUIAHUPOBAHUS U MPOBEJCHUS paboT
M0 TEXHUYECKOMY PETYIHPOBAHHUIO.

Braoemy:

— HaBBIKAMH UCIIOJIb30BaHMSI OCHOBHBIX MHCTPYMEHTOB YIPABJICHUS KaYECTBOM;

— HaBbIKaMU OGOPMIICHUSI PE3YJIHTATOB HCIBITAHUNA W TPUHSITHS COOTBETCTBYIOIIUX
peLIeHu;

— HaBBIKaMH 0()OPMIICHUSI HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIHH.

3. Kparkoe conep:xanue TUCIHUNIHHBI

Monayins 1.

1.1 Beenenue. 3akoH P® «O TeXxHHUYECKOM pEryaupoBaHUU». Mepbl TEXHHYECKOTO
peryaupoBaHusi, OCHOBaHHBIE Ha 3aKOHOJATENBCTBE OO0 OTBETCTBEHHOCTH 3a KaueCTBO U
0€30MacHOCTh IMOCTABISIEMON MPOAYKIINHU («3aKOH O 3aIIUTE MIPAB MOTPEOUTENICH»).

1.2 HeoTBpaTMMOCTb OTBETCTBEHHOCTH HW3TOTOBUTENS M OpraHU3alUd B LENH
«M3TOTOBHUTENB-TIPOIABEI-IOTpeONTENb». HemoOpokadecTBeHHass TpoAyKmnus. VckaxkeHHas
uH(popMalrsg 0 PaKTUUYECKUX XapaKTepUCTUKaX Mpoaykuuu. PanbcupuiumupoBaHHas MPOTyKIHS.
OTBETCTBEHHOCTH MPOJABIA U U3TOTOBUTEIIS.

1.3 Jloka3aTenbcTBO JOOPOKAUECTBEHHOCTH pean3yeMOoil MPOAYKIMH H3FOTOBUTENIEM.
Csa3p Mexay HanmuuueMm jaedexkta u BenuuuHoOW ymiepba. KauecTBeHHass MpoAyKIUs-YCIOBUE
BbDKHMBaHUSI (UPM B KOHKYPEHTHOM Oophoe.
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1.4. TexHuueckoe pEryJIHMpOBaHUE, OCYIIECTBIsIEMOE TOCYyIapcTBOM B 001acTu
0€30I1aCHOCTH  NMPOJYKTOB. TEeXHHYECKHE pEerJIaMeHThl M OLeHKa COOTBETCTBHA. Bujel
TEXHUUYECKUX peryiaMeHToB. CoJiepkaHue TEXHUUYECKUX periaMeHToB. [IpaBuia noctpoeHus.

1.5. ®opmbl TexHHYECKOro peryiaupoBaHus. [loaTBep)kaeHHe  COOTBETCTBUS,
roCy/1apCTBEHHBI KOHTPOJIb, HAA30P.

1.6. AkkpenuTanus kak (popma rocy1apcTBEHHOI0 TEXHHUYECKOro peryaupoBanus. Llenn
U TIPUHIMIBI aKKpeAUTAlMH. AKKPEIUTAlWs OPTaHOB IO CEePTU(UKAIMHN W MCIBITATEIbHBIX
naboparopuil.  CepTH(UKALMOHHBIE  MCHBITAHUS  NPU  aKKpeauTauuu.  3apyOerkHas
aKKpeIuTalysl.

1.7. Mepsl, mnpenycMaTpUBAIOLIME MCIIOJIb30BaHUE JIOOPOBOJIBHBIX CTaHIApTOB U
nobpoBonbHON ceprudukaruu. KauectBo. Buenpenme cucrem kadectBa. OOydeHue u
HH(pOpMUPOBaHUE TTOTPEOUTEIICH.

1.8. TIpuHIMTIBL U OPMBI TIOATBEPKACHUS COOTBETCTBHUSA. CXEMBI.

Mopyns 2.

2.1 Meronnuyeckue OCHOBBI ympaBieHUs KauecTBOM. CTaauM >KM3HEHHOI'O LIMKIIA
OpoAYKIMH. MeTobl OLIEHKH KauecTBa NpoayKiuu. CTaHaapTu3alnys B yIPaBICHUH KaueCTBOM
— Mexnynapoansie ctangaptsl cepun 9000. 3apyOeKHBI U OTEYECTBEHHBIN OIBIT YIPABICHHS
kagecTBoM. KoHuenmus «Bceobiero ynpasieHust kauecTBOM». MeTposioruyeckoe odbecreyeHue
KayecTBa MPOIyKIUH.

2.2 Jlunien3upoBaHue. 3aKOH O JTUIEH3UPOBAHUH.

2.3 CepTudukanus Kak rnpoueaypa noATBEpKACHHUS] COOTBETCTBHUS.

2.4 TlpuHUMIIBL U GOPMBI TOATBEPKACHUS COOTBETCTBUSL.

2.5 Cxemsbl ceptudukanuu U aexiapupoBanus. OnucaHue cxeM jaexiapupoBanus (1a-
7n). u cepTudUKaIym.

2.6 J1oOpoBOJIbHOE MOATBEPK/IEHUE COOTBETCTBUS. DKCIOPTUPYEMasi U UMIIOpTUpYEMast
HOPOAYKIMS, MoJyIeXkanas 00s3aTeIbHOMY HOATBEPIKJICHHIO COOTBETCTBUA. Y CIOBHS BBO3a Ha
TeppuToputo Poccun npoaykiuu, noanaexaniei 00s3areIbHOMY OATBEPKACHUIO COOTBETCTBHUS.

4. O0beM yueOHON AU CUUIIIMHBI

. B 3auetnrix | B akagem.
Bunaer yue6HOM paboTh
€IMHUIIAX yacax

OOu1ast TPyA0EMKOCTh AUCHUILIUHBI 0 Y4eOHOMY IIJIaHy 3 108
AyIUTOpHBIE 3aHATHSL: 0,11 4

Jlexmum (J1) 0,05 2

[Tpaktryeckue 3anstus (I13) 0,05 2
CamocrositenbHas pabora (CP): 2,77 100

CamocCTOsITeThHOE H3YUYCHHUE PA3/ICTOB AUCITUTUTHHBI 2,77 100
By utoroBoro KOHTpOJIS: 3a4eT 0,11 4

AHHOTanus padoyeil NPporpaMMbl M CHHUIJIMHBI
«O0opyaoBaHMe ¥ OCHOBBI IPOCKTHPOBAHMS MPeANPHATHI
10 NPOU3BOACTBY BSKyIIMX MaTtepuaiaos» (b1.B./[B.5.1)

1. Henp agucHumiIuHbl — 1puOOpeTeHME 3HAHWW, YMEHUM, BIAJEHUH U
¢dopmMHpoBaHHE KOMIETEHIIMI B 001acTH 00OPYAOBaHUS 3aBOAOB IO MPOU3BOJCTBY BSIKYIIUX
MaTepuasoB, BBIOOPY ONTUMAIBHOTO BHUJA 00OpPYIOBaHUS Ul OCYIECTBICHHS TOM WM MHON
CTaJIud TEXHOJIOTUYECKOTO IIPOLECCa, OCHOBAM IPOEKTHUPOBAHUS TEXHOJIOTMYECKUX JIMHUUN
3aBOJIOB I10 MPOU3BOICTBY BSKYIINX MaTEPUAJIOB.

2. B pe3yabTare H3y4yeHus AUCHMIIJIMHBI 00y4AIOIMIiCA JOJI2KeH:

Obnadams cnenyronumu npodeccuoranbabiMu (I1K) komneTenusamu:

- CMOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHHUUECKUE pEIIeHUs Mpu pa3paboTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEJCTBA U TEXHOJIOTUH C YYETOM
9KOJIOTMYECKUX MocieAcTBUi ux npumenenus (11K-4);
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- TOTOBHOCTBIO K OCBOEHHIO M HKCIUIyaTallM BHOBb BBOJUMOIO OOOPYHAOBaHUS
(IIK-8);

- TOTOBHOCTBIO HCIOJIB30BATh 3HAHHS OCHOBHBIX (PM3MUECKUX TCOPHA IJISl PELICHUS
BO3HHUKAIOIMINX (PU3NYECKUX 33]a4, CAMOCTOATEIBHOTO MpUoOpeTeHus: (PU3NIECKUX 3HAHUH, IS
IOHUMAaHMs IPUHIUIIOB pabOThl MPUOOPOB U YCTPOUCTB, B TOM YUCIIE BBIXOJAIIUX 32 MPEAEibl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus ([TK-19).

3namu:

- OPUHIUIBL  pabOThl M 3KCIUTyaTallud  COBPEMEHHOTO  TEXHOJIOTHYECKOTO
00opyoBaHus 1Jis IPOU3BOJICTBA BSKYIIMX MAaTEPUAJIOB;

- HOPUHIUIBL  [TOCTPOEHHUSI TEXHOJIOIMYECKMX CXEM IPOM3BOJCTBA  BSDKYILHUX
MaTepHagoB, MpaBWia I0A0Opa M COINIACOBAHUSA OO0OPYNOBaHMA JJIsl  OCYILECTBIICHUS
KOHKPETHOI'0 XMMHKO-TEXHOJIOIMYECKOI0 IIpolecca;

- OCHOBBl KOMIIOHOBOYHBIX PELICHUH TEXHOJIOTMYECKOr0 O0OpYyAOBaHUS MU
MeXaHHU3alMK TPAHCIIOPTHBIX ONEpalUil 110 11eXaM U y4acTKaM BCEro MPOU3BOJICTBA;

Ymemo:

- 000CHOBaTh BBIOOpP O0OpPYIOBaHMS C YYETOM CBOMCTB M PalMOHAIBHOTO
UCIIOJIb30BaHUSI NPUPOAHBIX CBIPHEBBIX MAaTEPUaIOB, TOIUIMBA, IEKTPOIHEPIUH, a TaKXKe C
MaKCHMaJIbHO BO3MOKHBIM HCIOJIb30BAHUEM BTOPHUUHBIX PECYPCOB;

- yCTaHaBJIMBaTh TpeOOBaHMS K OOOPYIOBAHHIO M TEXHOJIOTMYECKMM JIMHUSAM C
LIEJIbI0 CHU)KEHUSI MaTEpUATIOEMKOCTH, SHEPTOEMKOCTH U CO3/1aHUsI MAJIOOTXO/IHBIX TEXHOJIOTHA;

- OpUHUMATh  KOHKPETHBbIE  TEXHMYECKHE  pelIeHHus  [pu  pa3paboTke
TEXHOJIOTUYECKUX  IPOLECCOB, BbIOMpAaTh OOOpPYAOBAaHME W TEXHOJIOIMH C  Yy4eTOM
9KOJIOTMYECKUX MOCIEICTBUN UX TPUMEHECHNUS;

Braoemy:

- METOJIaMH MPOEKTHUPOBAHUS U pacdyeTa OCHOBHBIX TE€XHOJOIMUECKUX JMHHMM AJis
IIPOM3BOJICTBA BSKYIIMX MaTepUANIOB;

- METOJaMHU HCIIOJIb30BaHUSI OCHOBHBIX (DM3MUECKUX TEOpPUHA M  peIieHUs
BO3HHUKAIOIIKUX MPOoOIeM, A MOHMMAaHUS NMPUHLUIOB paboThl 000pYJOBAaHUSA M YCTPOICTB, B
TOM YHCJIE€ BBIXOSIINX 32 MPEeibl KOMIIETEHTHOCTH KOHKPETHOTO HalpaBIeHUSI.

3. Kpartkoe cogepxanne JucuMNIMHBI

Krnaccudukanus ob6opynoBaHust Ajs MPOU3BOJCTBA BXKYIIMX MaTepuanoB. OCHOBHbIE
nokasareau paboThl TEXHOJIOTHYECKOT0 000py10BaHMUS.

Knaccudukanmss mporieccoB  usmenbueHus. CrocoObl M3MENbUEHUS MaTepUasoB.
Knaccudukanus obopynoBanus aias uaMenbueHus marepuaioB. O6opyaoBaHue sl IpoOIeHUS
TBEP/AbIX MaTepUasoB: IIEKOBbIE U KOHYCHble ApoOunku. OOopynoBaHue Uisl ApoOsieHus
MSTKHX, TUIACTUYHBIX M BJIQXKHBIX MaTe€pHUajoOB: BAJKOBBIE M IEYHO-BAJIKOBBIE IPOOMIIKH,
3y06uaTsie apoOuiku. OCOOEHHOCTH KOHCTPYKIIMH BaJKOBBIX JIPOOMIIOK MOPTIAHIIEMEHTHOTO
kiauHKepa. OOopyaoBaHue uis ApoOJieHUs XPYHNKHX MaTepUaoB: MOJIOTKOBBIE M yIapHO-
oTpaxkaTteJabHble APOOMIKU. JIpOOMIKH-CYIIMIIKH CBIPHEBBIX MaTepUaloB W KeKa. THIOBBIE
cXeMbI Apo0JIeHNsI MAaTePHAJIOB C PAa3IMYHBIMU (PU3UUYECKUMHU XapaKTEPUCTUKAMH.

[[TapoBble MenbHUIBI, UX Kiaccupukanus. KoHCTpyKIMsS OCHOBHBIX AeTajell U Y3JI0B
IIapOBBIX MEJIbHULL. Teopus paOboThl MIAPOBBIX MEIbHUIL. BinsHue TexHOMOrnyeckux (Gpakropon
Ha pa0OTy MIApPOBBIX MENbHUIL. AcCHHUpanus MEIbHUIl. 3aMKHYTBIH LMK pabOThl IIApPOBBIX
MEJIbHUI], CIIOCOOBI OpraHU3aluU 3aMKHYTOTO LUKJa. [ THHOOONTYIIKK U POTOPHBIC MEJIBHUIIBL.
Menpaunel  camoumsmenbueHus Aspodon u  ['mapodon. BeprukanbHble CpeIHEXOIHBIC
menbHUIlbl. [llaxTHBIE, a’pOoOUIBbHBIE U POJIMKO-MAasTHUKOBBIE MENbHUIBI. BUOpOMENbHHUIIBL,
CTpyiiHbIe MesbHULIBI. HoOBBIE BHUJBI MOMOJBHBIX arperatoB, wmenabHHII HOROMIL.
TexHoIornuecKkne CXeMbl U3MENNbUEHUS, UX aHAJIN3 U TEXHUKO-I)KOHOMUYECKAs OLICHKA.

Jozaropsl 1 nutatenu. CrnocoObl JO3UPOBKU MaTepraioB. J[03aTopbl NEPUOANUECKOTO U
HENPEPbIBHOTO JEWCTBUS, OObEMHBIE M BECOBBIE /103aTOPHI. J03aTOPHI-MHUTATENN CBHIPHEBBIX
[IJTAMOB: KOBIIOBBIM MUTATENb, aBTOMATUYECKUN PEaKTUBHBIN MUTATENb IIIJIaMa.

Ob6opynoBanue A Kiaccu(UKalUM MaTepruanoB. MeToabl pa3/ielieHus MaTepHuasoB 1o
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pasmepam 3epHa. OCOOCHHOCTH KOHCTPYKIIMM CHT ¥ TPOXOTOB, HCIOJb3YEMBIX IS
IIPOM3BOJCTBA BSDKYIIMX MarepualoB. Teopus cemapalMd 4YacTULl B BO3LYLIIHOM IIOTOKE.
OcoOeHHOCTH KOHCTPYKILMU CENaparopoB, HCIHOJIb3YEMBIX JUIsI IPOU3BOJCTBA BSKYIIMX
marepuaioB. OOGopynoBaHHe Ul KiacCU(UKALUM TBEPAbIX YaCTHIl B CBHIPHEBBIX ILIaMaXx.
JlyroBble cuTa, THIPOLUKIIOHBI.

OO6opynoBaHue sl BHYTPU3ABOJCKOM TPaHCIOPTUPOBKU MarepuanoB. OcoOEeHHOCTH
KOHCTPYKLUU BHYTPU3aBOJCKUX TPAHCIIOPTHBIX YCTPOMCTB, MCHOJB3YEMBIX JUIsl IPOU3BOJCTBA
BSOKYIIUX MaTepuanoB. O0opyoBaHue JUIsl TPAHCIOPTUPOBKH ChIPHEBBIX LIJIAMOB.

O6opynoBanue Il 00SCIBUTUBAHUS TEXHOJIOTHYECKUX Ta30B. CIIOCOOBI OYMCTKU Ta30B
oT nblIM. OCOOEHHOCTH KOHCTPYKLIMK O00OpYyIOBaHUA Ui OOECHBUIMBAHUS TEXHOJOTHYECKUX
ra3oB, HCIIOJIB3YeMOIrO JUIsl MPOM3BOJACTBA BSDKYIIMX MarepuaioB. KoMOMHHpOBaHHBIE
YCTQHOBKM 11 OOECHBUIMBAHMS IPOMBIIIJICHHBIX ra3oB. MHorocraauitHoe oOeclblUIMBaHHUE
ra3oB. BeiOop onTuManbHOM cXeMbl 00eCIIbUTUBAHHS. TeXHUKO-9KOHOMUYECKasi OIIEHKA CXEMBI
o0ecnbUIMBaHUS.

OOopynoBanue il XpaHEHHUS W ycpenHeHHs MartepuanoB. CKIagpl UIs XpaHEHHS
CBIpBEBBIX MaTepuaios. [IpenBapuTenbHOe ycpelHEHnE MaTepUalIoB Ha CKiIafax. BepTukanbHbie
Y TOPU3OHTAJIbHBIC HITTaMOacceiHbl. [ OMOTeHN3alMOHHBIE CHIIOCA CHIPhEBOM MYKH.

IlemenTHbIe critoca. [IHeBMOpasrpykaTeny LeMeHTa. Y IaKOBOYHbIE MAILIUHBI.

O6opynoBanue i 00Kura MopTiaHALIEMEHTHOrO KJIMHKepa. Bribop neuHoro arperara
B 3aBHCHUMOCTH OT croco0a Mpou3BOJCTBA NopTiaHaueMenTa. Kiaccupukanus BpaIiaronmxcs
nevei. JIeMEeHThl KOHCTPYKIIMK Bpalllaloluxcs nedyei. Y cTpoicTBa /Ui BO3BpaTa YJIOBICHHON
oblIiM B nedb. OCOOEHHOCTM KOHCTPYKLMM BpAIIAOLMXCA Ie4ed MOKporo cmoco0a
MIPOU3BOJICTBA, BHYTPHUIIEUHbIE M 3al€4Hble TeII00OMeHHble ycTpoiicTBa.  OcoOEHHOCTH
KOHCTPYKLIMHU BPAIIAIOLINXCS eYel cyxoro crnoco0a Mpou3Bo/ICTBA.

CycrieH3MOHHBIE IIUKJIOHHBIE TeTNI000MEeHHUKH. [1]aXTHO-ITUKIOHHBIE TETIOOOMEHHUKH,
cucrema Oaiinmaca ra3oB. CycleH3MOHHBIE TEINIOOOMEHHHUKH C JeKapOOHU3aTOpaMU ChIPbEBOM
Mykd. Cxembl BKIIIOUEHHUS JeKapOOHU3aTOPOB B CHUCTEMY IMKJIOHHOTO TEIJIOOOMEHHHKA.
PazHoBusHOCTH JeKkapOOHU3ATOPOB. TEXHMKO-?KOHOMHUYECKHE TIOKa3zaTeslu 3(PEPEKTUBHOCTH
npUMEHEeHUs JekapOoHu3aTopoB. (OCOOEHHOCTM  KOHCTPYKLMM  BpalllalolUXcsl — Iedyeit
KOMOMHUpPOBaHHOTO crnocoba mpousBoacTBa. Ileun cucremsr Jlemons. KonBeilepHble
KaJIbLIUHATOPBI. ['OpeKy Bpamaonmxcs neyei.

VYcrpoiicTBa Ui TpaHYJISLUM CBHIPEBOM MyKH. YCTpoHcTBa Al 00€3BOKHMBAHUSA
celppeBbIX nuiamMoB. IllaxTHeie meun s oOkura knuHKepa. Iledn kumsiero cios,
CIIEKaTEJIbHbIE PEIIETKH, IIMKIOHHBIE TONKH. TeloBele arperaTsl AJs MOJY4YEHHs KIMHKEpa
METOJIOM IIJIaBJIEHHUSI, BATPAHKH.

KnunkepHble xonoquibHUKU. bapabGaHHble M peKylnepaTOpHble XOJIOAWIbHUKH, IMyTH
NOBBILICHUST 3(PPEKTUBHOCTH pPabOTBl PEKYNEPaTOPHBIX XOJOAWIBLHUKOB. KojlocHUKOBBIE
NEPETATKUBAIOIINE XOIOANIBHUKH.

Ob6opynoBanue sl CyIIKM MaTepuanoB. bapabaHHble, BUXPEBbIE CYIIWIKH, CYLIMIKH
KHUIIAIIETO CJI0sI, a9pOQOHTAHHbIE CYLITHIIKH.

O6opynoBaHue Ui MPOU3BOJCTBA BSDKYIIMX MaT€pHalOB BO3AYIIHOIO TBEPACHUS.
OO6opynoBaHue 111 IPOM3BOJICTBA TMIICOBBIX BSDKYLIMX MaTepHaioB. CymnibHble OapabaHbl,
TUIICOBAPOYHBIE KOTJIbI IEPUOINYECKOTO U HEpepbIBHOTO AeiicTBusl. [llaxTHbie 1 a3poOuibHbIe
MEJIbHUIIBI, YCTAHOBKU JUI OOXKMIa TMIICA B KHILAIIEM Clloe, KOHBeHepHble meuyu. TeroBsle
arperarsl JiIsl IPOU3BO/ICTBA BHICOKOIIPOYHOTO TUIICA: ieMIep, caMo3anapHUK, aBTOKJIaB.

Ob6opynoBanue st POU3BOACTBA U3BECTH. OCOOEHHOCTH KOHCTPYKIIMH BpAIaOIIUXCs
neyedt s oOxura wm3Bectu. lllaxtHple meunm st oOkumra wm3BecTu. OOopynoBaHUE st
MIOJIyYEHUS U3BECTU-TIYIIOHKH, U3BECTKOBOTO TECTA.

OCHOBBI TPOEKTHPOBAHMS 3aBOAOB BSKYHIMX MarepuanioB. CTpyKTypa NpPOEKTOB U
B3aMMOCBS3b COCTABIISIIOIINX MX YacTeld. HOpMBI TEXHOIOIMUECKOT0 IPOEKTUPOBAHUS.

TexHIKO-2KOHOMHYECKOEe 000CHOBaHME MPOEeKTa. BHIOOp paitoHa ¥ TOYKU CTPOUTETHCTBA
npeanpustis. O60CHOBaHUE €r0 MOUIHOCTH, aCCOPTUMEHTA BBITYCKAaeMON MPOIYKIIMH, aHATIU3
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00ECIIEYeHHOCTH  CBIPhEM, JJIEKTPOIHEpPruel, TEXHOJIOTMYECKHMM TOIUIMBOM W  BOJOM.
ObocHoBaHMe crioco0a TEXHOIOTHYECKOro Mpolecca mpou3BoacTBa. Obecnedenne TpeOoBaHUN
OXpaHbl OKPY’KAIOIIEW Cpenbl NMpU MPOEKTHUPOBAaHUU. [locienoBaTeslbHOCTh TEXHOJIOTHYECKHUX
pacyeToB NpH IMPOEKTUPOBaHUU. BbIOOp 0a30BOro cocraBa MOPTIAHILEMEHTHOIO KIMHKEpA.
Marepuanpublii Oananc 3aBoja. [IpuHIMIBI pacdeTa arperaTHO-MOTOYHBIX JIMHUH, MOIO0p
000pyI0BaHUs /17151 KOMIUIEKTALMU arperaTHO-MIOTOYHBIX JIMHUH. ['paduueckas yactp npoexTa.

4. O0beM yueOHOI TN CHUNTHHBI
Bcero
Bunbl yueOHOM paboThI S B aKkaj.
qacax
OO6m1as TpyA0€MKOCTh JUCIMIUIMHBI TI0 Y4COHOMY TUTaHY 7 252
AyIHUTOPHBIC 3aHITHS: 0,28 10
Jlexmmm (J1) 0,11 4
[Tpaktuyeckue 3anstus (I13) 0,17 6
CamocrosrenpHas padora (CP): 6,47 233
Kypcogoii npoext (KIT) 2,0 72
CaMocCTOsITeIbHOE H3YUYCHHE PA3IeTIOB TUCIIUTUIMHBI 4,22 152
By nTOroBoro KOHTpOJIS: 9K3aMeH 0,25 9

AHHOTaNuA padoyeil NPOrpaMMbl AU CHUNIMHBI
«O0opynoBaHNe U OCHOBbI NPOEKTUPOBAHUSA MpPeANPUATHIA
1o npou3soacTBy kepamukm» (b1.B./1B.5.2)

1. Heab aucuMmimHbl  npuoOpeTeHre OOy4YalOUIMMUCS YIUIYONIIEHHBIX 3HAHUK U
KOMIIETEHIIM B OO0JacTH O0O0OpyIOBaHHMS W OCHOB NPOCKTHPOBAHUS TPEANPHIATHN TI0
MIPOU3BOJICTBY KEPAMUKHU.

2. B pe3yabTarTe u3y4yeHUus QUCHUILIMHBI 00Yy4AI0UIUIICH T0JIKEH

Obnaoams cnepyromumu npodeccuonanbHbMU (ITK) komnereHmsMu:

— CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pPEIICHUs Tpu pa3paboTke
TEXHOJIOTMYECKHUX IPOLIECCOB, BBIOUPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHMH C Y4YETOM
IKOJOTUYECKUX TocneacTBri ux npumeHenus ([1K-4);

— TOTOBHOCTBIO K OCBOCHHIO U IKCILTyaTallid BHOBb BBOJMMOro obopynoBanus (I1K-8);

— CHOCOOHOCTBIO HCITONIB30BATh 3HAHUS OCHOBHBIX (DM3WYECKHX TEOPHUH Ul PEIICHUS
BO3HHUKAIOIMIUX (PU3NYECKUX 337a4, CAMOCTOATEIBHOTO MPUOOpeTeHus: pu3nyeckux 3HaHUH, I
MOHUMaHHS PUHIUIIOB pabOThl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE BBIXOJSIINX 32 TPEICIHI
KOMIIETCHTHOCTH KOHKpeTHoro Hampasienus (I1K-19).

3nams:

— IPUHIUNBI PabOTHI, JOCTOMHCTBA M HEJOCTAaTKH, HauOoJee MPOrpecCUBHBIE CIIOCOOBI
HKCIUTyaTalli 000py10BaHUs JJIsl IPOU3BOJCTBA KEPAMUKH;

— pacdeT 1 000CHOBaHUE ACCOPTHMEHTA TOTOBOW MPOAYKIIUH M MOIIHOCTH TIPEATIPHSITHS,
pacyeTbl MOTPEOHOCTHU ChIPbs, MaTepPHaIOB, 000PYAOBaHUS;

— OCHOBBI KOMIIOHOBOYHBIX PEIICHUH TEXHOJIOTHYECKOTO 000pYIOBaHHUS M MEXaHHU3AINH
TPAHCHOPTHBIX OIEpaLMil 10 1IeXaM U Y4acTKaM BCEro MPOU3BOJICTBA.

Ymems:

— BBIIOJIHATH PACUeThl MO0 TEXHUKO-3KOHOMUYECKOMY OOOCHOBAHMIO II€JIECOO0Pa3HOCTH
MIPOCKTUPOBAHUS (CTPOUTEIIHCTBA), TEXHOJIOTMYECKOM pa3pabOTKe MPOCKTa;

— MPUMEHATH 3JIEMEHTHI aBTOMATH3AIMH PadOThI 000pyI0OBaHHUS;

— IPOBOJUTH aHAJIU3 HOPMATUBHOM TOKYMEHTALIUU.

Braoemw:

— B3HaHUSIMH O TIPOTPECCHBHBIX TEXHOJOTHUECKMX TIpOIeccax W 00O0pyHIOBaHHH,
o0ecreynBaroIuX BbICOKOE KaueCTBO MPOMYKIMH, MOBBIIICHHE MPOU3BOAUTEIBHOCTH TpyJa U
KYJIBTYPHI TIPOU3BOJICTBA,
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— TEXHUYECKUMH pEIICHUSAMH, OOCCHeYMBAIOIIMMU yMEHBIICHHE 3arps3HEeHus
OKpY’Karollel cpesibl, ylydlleHue YCIOBUH Tpyaa;

— crioco0aMu IIOMCKa U aHaIM3a HOPMaTUBHOM JOKYMEHTALIUH.

3. Kpartkoe cogep:xanue JUCUMILIMHbBI

O6opynoBaHne 1 OCHOBBI IPOCKTHPOBAHUS — BAKHEHINIAs COCTaBHASI YaCTh TEXHOJIOTUU
KepaMuKHU. [lepcrieKTUBBI pa3BUTHS KEpaMUUECKOW MpoMbIuIeHHOCTH. OCHOBHbBIE HAlpaBJICHUS
COBEPILICHCTBOBAHMS OOOPYAOBAaHUS M TEXHOJOTMUYECKHX IMporeccoB. OOmas Oi0k-cxema
MalllMHbl, CHCTEMbl CHHXPOHM3ALIUU U MTPEJOXPAHUTEIbHBIE CUCTEMBI.

ObopynoBanue 11 U3MEIBYCHUS U TIOATOTOBKHA (hOPMOBOYHBIX Macc. OCHOBHBIC THIIBI
IpoOuioK, MenbHull. [IpuHIMIBEl X paboThl, KOHCTPYKTUBHBIE 31eMeHThl. O0opynoBaHuE IS
COpTHPOBKH. [ pOXOTHI, CUTa, cenmapaTopbl, IUKIOHKI, Kiaccudukaropsl. [IpuHIUIBL pa3neneHus
MaTepHaoB, OCHOBHbIE KOHCTPYKTHBHBIE 3JIEMEHTHl 000pyZ0BaHus. BrieneHne nbuieBUIHBIX
¢paxuuii. CnocoObl U MeTonbl mbLIeynaBiuBaHud. [lpuleynaBiauBaroliee 00OpyIOBaHUE.
MarnutHas cenapainysi ¢ IpUMEHEHHEM 3JIEKTPOMAarHuTOB U CHUJIbHBIX MOCTOSIHHBIX MarHUTOB.
O6opynoBaHue JUisl 103UPOBAaHUs, TPAHCIIOPTUPOBKH U XpaHEHUSI MaTEpUAJIOB.

OO6opynoBaHue i CMEIIMBAHUs MaTEpUANIOB, JUIS NEPEKAYNMBaHMS KUAKUX Macc, Ul
MOJAJICpKAHUS UX BO B3BEIICHHOM COCTOSHUU. THIIBI M YCTPOWCTBA CMECUTENEH, MEIAJOK,
HacocoB ManmHsbl 151 00€3BOKMBAaHUS LUIMKEPOB. [ paHynupoBaHue NOPOLIKOB: I'PaHyJIATOPHI,
IPaHyJIATOPbI KUIISIIETO CIIOS.

ITpuMepbl KOMITIOHOBKH 00OPYZOBAaHUS MAacCO3aroTOBUTEIbHBIX LIEXOB.

Ob6opynoBanue a1 (opMOBaHUS 3aroToBOK (Iosiygabpukara) - Ui IUIACTHYECKOIO
dopmoBanus, Uid (GOPMOBAHUS METOJIOM PACKATKU, s (POPMOBaHMS METOAOM JIONPECCOBKU
(wrammnoBku). OcHOBHbIE THUIBI TpeccoB. Bunapl Opaka, MX NpPUYUHBI, JUATHOCTHKA,
MEpOTPHUATHS [0 CHIDKEHUIO Opaka.

OO6opynoBanue i IpeccoBaHusl MOpomIkooOpas3Hbix Macce. Kiaccudukanust mpeccos,
KOHCTPYKTHUBHBIE 0COOEHHOCTH, TEXHUKO-3KOHOMUYECKHE TToKa3aTean paboTbl. OCHOBHBIE BUIbI
Opaka 1 uX MPUYUHBI.

Ob6opynoBanue 11 (OPMOBAHUS METOJIOM JIUThSI KEPAMHUYECKUX IIIMKEpOB. MalIHbI
JUISI TUThS 3aTOTOBOK U3 BOJHBIX IIIJTUKEPOB, U3 Mapa(UHOBHIX HUIMKEPOB, METO0M OOTOUYKH.

I'ma3zypoBaHue M HaHECEHHWE PUCYHKOB Ha KepaMHuecKue u3zenus. MOokpble U Cyxue
MeTO/Ibl Ii1a3ypoBaHusi. OCHOBHBIE METOJIbl HAHECEHUS PUCYHKOB: LIENIKOrpadusi, nepeHecenme
LITAMIIOM, POTOKOJIOP.

OcHOBHbIE TEHJCHIIUM COBEPILIEHCTBOBaHMS MallIKH. [I[puMeHeHre MUKPOIIPOLIECCOPOB U
KOMITBIOTEPOB JUIsl ONTUMM3AIMK pabOThl MAIIMHBI, XpaHEHHUs M NepepaboTKu MH(pOpMAIUU O
paboTe MalIMHBI, KOHTPOJS COCTOSHUS Y3JI0B M MX CBOEBPEMEHHOM 3aMEHbl, OIpEJeIeHHE
HeucnpaBHOCTe. [IpuMEHEHHME HOBBIX MAaTEpUANOB, COBEPIICHCTBOBAHNWE KOHCTPYKLUU
arperara.

OCHOBBI TPOEKTUPOBAHUS TMPENNPUATHI Ui TNPOU3BOACTBAa Kepamuku. OOmue
MOJIOKEHUST O TMPOEKTUpOBaHUU. Paznenbl mpoekTa MNPOMBIIUIEHHOTO —MPEANpPUSITUS.
OCOOEHHOCTH MPOEKTUPOBAHUS MPH PEKOHCTPYKLUUHU JACUCTBYIOLIETO NMpennpuarus. Tumosble
peleHus o BHIOOPY U pa3MeleHUI0 000py10BaHUS.

4. O0beM y4eOHOM JUCHHUIJIMHBI

Bcero
Bunbt yueOHOM pabOThI S qulé:i[.

OO6m1ast TpyA0€MKOCTh JUCITUIUIMHBI TT0 YICOHOMY TUUIaHy 7 252
AyIUTOpHBIE 3aHATHUS: 0,28 10

Jlexmmm (JI) 0,11 4

[Ipaktuueckue 3anstus (113) 0,17 6
CamoctosrenbpHas padora (CP): 6,47 233

Kypcosoii npoekt (KIT) 2,0 72

CaMOoCTOATEIbHOE N3YUYEHNE PA3AEIOB TUCIUILIMHBI 4,22 152
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| B HTOTOBOTO KOHTPOIIS: SK3aMeH | 0,25 | 9 |

AHHOTan U padoyeil MPOrpaMMbl JUCHUNJIMHBI
«O0opynoBanue M OCHOBBI IPOEKTUPOBAHUS CTEKOJIbHBIX 3aB010B» (b1.B./IB.5.3)

1. Henp AUCHUIUIMHBI — TMpUOOpETeHHE 3HAHUW W KOMIETEHLUHA B oO0jactu
TEXHOJIOTUYECKOT0 000PYAOBAaHUS COBPEMEHHBIX CTEKOJIBHBIX 3aBOJIOB, IIPUHIIUIIOB €r0 PabOThI
U KOHCTPYKTUBHOTO O(OpPMIICHHUS, PEKUMOB U OCOOCHHOCTEW 3KCIUTyaTallld, B3aUMOJCHCTBUS
OTJIENbHBIX BUI0B 000PY/J0BaHUS B COCTaBE TEXHOJIOTMYECKUX JIMHUM, OCHOB MPOEKTUPOBAHUS
TEXHOJOTUYECKHX JIMHUNA CTEKOJbHBIX TPOU3BOJICTB.

2. B pe3yabTare n3yueHus JMCHHMIIJIMHBI 00yYAIOMINIACS J0JIKEeH:

Obnadams cnenyronumu npodeccuonababiMu (ITK) komneTenusaMu:

— CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHUYECKHE DEUICHHS IpH pa3paboTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MoceacTBUi ux npumenenus (I1K-4);

— TOTOBHOCTBIO K OCBOCHHIO M JKCILTyaTal[ii BHOBb BBOMMOTr0 obopynoBanus (ITK-8);

— CHOCOOHOCTBIO MCHOJIb30BaTh 3HAHMSI OCHOBHBIX (DU3MUECKUX TEOPUH I PELICHUS
BO3HHUKAIOMNX (U3NIECKUX 33]a4, CAMOCTOATEIBHOTO MproOpeTeHus: (GU3NIeCKUX 3HAHUH, IS
MOHUMAaHUS PUHILIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE€ BBIXOAAIIUX 33 MPEIEIIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namu:

— THWIIBI, TPUHIMIIE PAOOTBI, OCOOCHHOCTH KOHCTPYKIIMM W CHUCTEM YIPaBICHHS
OCHOBHOT'O MEXaHUYECKOI0 U TEIIOTEXHUYECKOTO 000PYOBAHUSI CTEKOIBHOIO TPOU3BO/ICTBA;

— TEXHMKO-?)KOHOMMYECKHE  XapaKTePUCTHUKH  OOOpPYIOBAaHUS M  OCHOBBI  €ro
9KCIITyaTalliu B COCTaBE TEXHOJIOTUYECKUX JTUHUM;

— OCHOBHBIE 3Tanbl M MPUHIUINBl [POECKTHUPOBAHMSI TEXHOJIOTUYECKUX JIMHUUN
IIPOU3BOJICTBA CTEKJIOU3EIINN.

Ymemo:

— BBIOMpaTh  palMOHaJbHblE U 3()(EKTUBHBIE TEXHOJIOIMYECKHE CXeMbl H
TE€XHOJIOTMYECKHE PEKUMBI U3TOTOBIICHUS CTEKIION3IEIN;

— moaouparh 000pyI0OBaHUE TEXHOJOTUYECKUX JTUHHUM MPOU3BOJICTBA CTEKJIOU3ACIUN U
MPOBOAUTDH €0 KOMIIOHOBKY;

— aHAJIN3UPOBATh TEXHUYECKYIO U HOPMATUBHYIO IOKYMEHTALIHIO.

Braoemy:

— METOJaMH pacueTa OCHOBHBIX IapaMETPOB U XapaKTEPUCTUK TEXHOJIOTMYECKOTO
000py/10BaHUs CTEKOJIbHBIX 3aBOJIOB;

— METOJaMH COCTaBJIEHHs TPOU3BOICTBEHHOM ITPOrPaMMBbl CTEKOJIBHOTO ITPOU3BOJICTBA;

— HAaBBIKAMH MCIIOJIb30BaHMS TMPOIPAMMHBIX CPEICTB M MPHKIAIHBIX MPOrpamMM JUIst
TEXHOJOTMYECKUX pPacyeToB OOOpYNOBaHUS M IPOECKTHUPOBAHUS TEXHOJOTMYECKUX JIMHUN
IIPOU3BOJICTBA CTEKJIOU3EIINH.

3. Kparkoe coaep:kanue JUCHUIINHBI

TexHuueckuil  ypoBEHb CTEKOJIbHBIX TEXHOJOTMH W  MacmrTabbl  MAaIlWHHOTO
IIPOU3BOJICTBA cTeKa B Mupe U B Poccun. IloaroToBka chlpbeBbIX MaTepUaioB, IPUTOTOBIEHUE
IIMXTHl U €€ 3arpy3ka B CTCKJIOBapEHHbIC ME€YM - HOPMATHUBHBIE TPEOOBaHMUSA K CBHIPBIO, €ro
MOJIFOTOBKE, IPUTOTOBIIEHUIO IIUXTHI. TeXHOIOTUYECKHE CXEMbl, OCHOBHOE U BCIIOMOTaTEIbHOE
00OpyJIOBaHUE, €ro KOMIIOHOBKA B J03UPOBOYHO-CMECHUTENIBHBIX JIMHUSAX U OTJAEICHUSX
COCTAaBHOTO I€Xa CTEeKOJbHOro 3aBoja. CrocoObl M CHCTEMBI 3arpy3ku IIUXTHI U 00sl B
CTEKJIOBApEHHbBIE TICUH.

®opmoBanue crexnousaenuii. Knaccudukanus cnoco6oB popMoBaHUs CTEKIOU3ACTHI.
Matepuansl s M3roToBIEHUS (GopM U (HOPMYIOIMIMX YCTPONCTB M HPHUHIMIBI HUX
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KOHCTpyupoBaHus. PopMOBBIE KOMIUIEKTHI cTekiIodopmyomux MamuH. CrnocoObl HMUTaHUS
CTEKJIOMAcCOi CTEKJIO(POPMYIOIIMX MAaIIUH. YCTPOHCTBO MUTATeNel, MX KiacCUpUKaluus U
TEMIIEPATYPHBIE PEXKUMBI PAOOTHI.

[Tpunuuner  GopMOBaHMS, OCHOBHOE U BCIOMOTaTelbHOE OOOpYyHOBaHUE  JUIS
IPOM3BOJICTBA JIMCTOBOTO CTEKJIA, CTEKIIIHHBIX TpyO. IIpokaTHbIe CTEKIO(POPMYIOIINE MAITHHBI
- Pa3HOBHJIHOCTH, YCTPOMCTBO, TEXHHUYECKas XapaKTEPHUCTHKA, OCOOCHHOCTH SKCILIyaTal[HH.
KomnonoBka 000pynoBaHus B JIMHUSIX HENIPEPHIBHOIO IpokaTa. PacueT mpon3BOIUTENIBHOCTH U
MOIIIHOCTH MPHUBO/IAa IPOKATHON MAITUHBI.

Ob6opynoBanne i (HOpPMOBAHMS HITYYHBIX CTEKJIOM3JEIHHA - MPECCOBBIE aBTOMATHI,
BBIIyBHBIE TIPECCOBBIAYBHBIE CTEKJIO(GOPMYIOIIME MAIIWHBI, I[IEHTPOOEKHBIE MAaIIUHbI.
Opranu3anus TUTaHUS CTEKJIO(QOPMYIOIIMX MAIIMH CTeKIoMaccoil. TexHoiormveckue u
KMHEMaTU4YeCKHE CXeMbl paboThl  CTEKIOGOPMYIOIIMX  MAIIUH, UX KOHCTPYKTHUBHBIE
0COOEHHOCTH, TEXHUYECKAasl XapaKTePUCTHUKA, TPEOOBAHMS K SKCILTyaTaI[iH.

OOGopynoBanue JuUisl TEPMHUUECKOM OOpabOTKM CTEKIOM3AENuil - Kiaccupukanus,
YCTPOMCTBO TEIUIOBBIX arperaTtoB, IPUMEHSEMbIE TEINIOHOCUTEIN U CHCTEMBI 000rpeBa,
TEXHUUYECKasl XapaKTePUCTHKA.

OCHOBBI IPOEKTUPOBAHHUS CTEKOJIBbHBIX 3aBOA0OB. OOIIUE MMONT0KEHHS, OCHOBHbIE CTaJAUU
npoeKkTupoBaHus.  [IpUHIMOBI ~ TPOEKTUPOBAHUS U KOMIIOHOBKM  OOOpYIOBaHUS
TEXHOJIOTMYECKHUX JIMHUA IIPOU3BOJICTBA CTEKJIOU3IEIIH. Meroauku pacuera
MIPOU3BOJICTBEHHON MPOTrpaMMbl MPOU3BOJICTBA, MOTPEOHOCTH OCHOBHOTO M BCIIOMOTATEIbHOTO
obopynoBanus. O6uue cenenus o ECKJI.

3. O0beM yueOHOH ANCHUIIMHBI

Bcero
Bunst yueOHOI paboThI S qulcczi.

OO6m1ast TpyA0€MKOCTh JUCIUIUIMHBI TI0 YI€OHOMY TUTaHY 7 252
AyAUTOpHBIE 3aHATHSL: 0,28 10

Jlexumn (JI) 0,11 4

[Tpaktuueckue 3anstus (I13) 0,17 6
CamocrosrenpHas padora (CP): 6,47 233

Kypcosoii mpoexT (KIT) 2,0 72

CaMOoCTOATEIbHOE N3YUYEHUE PA3AEIO0B TUCIUIUIMHbI 4,22 152
But uTOroBoro KOHTPOJISI: K3aMeH 0,25 9

AHHOTanusA padoyell NpOrpaMMspl JUCHUILIMHBI
«CnennajbHble TEXHOJIOTHHM POU3BOACTBA BSLKYIIMX MaTepuaaos» (b1.B./1B.6.1)

1. Heap aucumnjuMHbl — yriyOJeHue 3HaHUM, yMEeHUH, BlajeHuil u (opMHpOBaHUE
KOMIETEHIIMH B 00JacCTH NPOM3BOACTBA CHELMATIBHBIX BSDKYIIMX MAaTepUajoB, H3y4EHUS
IIPOLIECCOB TUApPATAllMi M CBOWCTB CIELUAIBbHBIX BSDKYLIIMX MAaTE€pPHAIOB JJIS MOCIEAYIOLIEH
IIPOU3BOJICTBEHHO-TEXHOJIOTMYECKON U HAyyHO-HUCCIIEeI0BATENIbCKON JAESITEeIbHOCTH B 00NacTu
TEXHOJIOTHH BSDKYILHUX MaTepUalloB.

2. B pesyabTare n3yyeHusi AMCUMIIIMHBI 00y4AIOLIUICH JOJI/KEH:

Obnadoams cnenyromumu npodeccuonansubivu (I1K) komneTeHnusIMHu:

— CIOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBJIATH TEXHOJOIMUYECKHM Ipouecc B
COOTBETCTBUM C PEIJIAMEHTOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA I H3MEpPEHUS
OCHOBHBIX MTapPaMETPOB TEXHOJIOTMYECKOTO MpoIiecca, CBOMCTB ChIpbst U mpoaykuuu (I1K-1);

— TOTOBHOCTBIO IPOBOAMTH CTAHIAPTHBIE U  CEPTU(PUKALMOHHBIE HCIBITAHUS
MaTepHasIoB, U3CIUil 1 TexHoJornueckux nporeccos (ITK-17);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUE CBOMCTB XUMHUUYECKUX 3JIEMEHTOB, COEIMHEHUHN U
MaTepualioB Ha X OCHOBE JUISI pelIeHus 3a1a4 npodeccnonansHoi aestenpHocty (I[1K-18).

3nams:
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— OCHOBHBIE BUJIbI CTICIUAIBHBIX BSDKYIIUX MaT€pPHAIOB U CIIOCOOBI MX MOJTY4EHUS;

— OCHOBHBIE TpeOOBaHMS HOPMAaTHBHON JOKYMEHTAllMM Ha ChIPbEBBIE MaTepHajbl U
TOTOBYIO NPOAYKLHUIO;

— METO/bl OIICHKM Ka4ecTBa FOTOBOM MPOTYKIUH.

Ymemo:

— NIPUMEHATH TEOPETUYECKUE 3HAHUS 110 XUMUU U TEXHOJIOTUN CIEIUAIBHBIX BSDKYIIHUX
MaTEpUasoB B CBOEH HAYYHO-IIPOM3BOJCTBEHHOMN AEATEIbHOCTH;

— OIpeAessaTh CBOMCTBA Pa3IMYHbIX BUJOB CIIELUAIbHBIX BSDKYIIUX MaTepUaoB;

— TPOBOAMTH CTAHIAPTHBIC U CEPTU(UKALMOHHBIE HCIIBITAHUS MAaTEPHAIOB, H3ACTHI U
TEXHOJIOTMYECKUX IPOLIECCOB.

— YCTaHaBIMBaTh TPEOOBAHMS K TEXHOJIOTMYECKUM MpOIeccaM C LEIbI0 CHHKEHHS
MaTepUaIOeMKOCTH, SHEPTOEMKOCTH U CO3AaHUS MAaJTOOTXOAHBIX TEXHOIOIHH;

— IPOBOAWTH AHAJIN3 HAYYHO-TEXHUYECKOW JIUTEPATYPBHI.

Braoemy:

— HaBbIKaMHM OpraHU3allUd W OCYIIECTBJIEHUU BXOJHOTO KOHTPOJS CBIpbS U
MaTepUaoB, UCIOJIb3YEMBIX B IPOU3BOCTBE CIIELUAIBHBIX BSDKYILUX BEILIECTB;

— HaBbIKaMHM BEJIECHUSA TEXHOJOTMYECKOrO IIpolLecca IPOU3BOACTBA CIELHATIbHBIX
BSDKYIIIMX MaTE€pUaIoB B COOTBETCTBHM C TPEOOBAaHUSIMU TEXHOJOIMUECKOTO PETJIAMEHTA;

— HaBbIKaMH IUIAHUPOBAHHUSA U MIPOBEJICHUS HAYYHBIX UCCIIEOBAHUN B 00JIaCTU CUHTE3A
HOBBIX CIIELIMATIbHBIX BSDKYIIUX MaTepUAIOB.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

Mopnyinb 1. TexHOJIOTUS TUIICOBBIX BSKYIIMX MaTEpHUajIoB

Knaccudukanus runcoBbIX BsKYIIMX. BUIBI CHIPHEBBIX MaTEpPHAIOB Ui MPOU3BOJICTBA
TUTICOBBIX BSDKYIIUX. Vcmonb30BaHWE Cynb(aTcoaepKammx oTXonoB (docdorumnca u ap.) B
IPOM3BOJICTBE TUIICOBBIX BSDKYLIMX MaTepuanoB. OCOOEHHOCTU TEXHOJOTHYECKOW MOATOTOBKU
cyib(arconepKamux 0TX0I0B U UX MOCIETYIONIEH mepepaboTKH B THIICOBBIE BSDKYIIUE.

@U3NKO-XMMUYECKHE OCHOBBI Ipolecca Jeruaparauuu rumca. CocTaB INPOIYKTOB
JNerujpaTtaldd, OCOOCHHOCTH HMX  KPUCTAUIMYECKOro  CTpoeHus. BnusHue  ycioBuit
JETHpaTallid TUIICA Ha CBOMCTBA M KauecTBO THUIICOBOrO BshKylero. IIpomsBoactso
CTPOUTENILHOTO M BBICOKONPOUYHOro runca. [Ipou3BOACTBO aHTUIPUTOBOTO BSDKYIIETO U
BBICOKOOOKUTOBOTO THIICA.

lMunpaTtanust u TBepAEHNUE TMIICOBBIX BSDKYIIMX. MexaHU3M I'HJipaTalliyd CTPOUTEILHOTO
TUIICA U aHTMJAPUTOBOIO BSKYIIEro. PerynupoBaHue NpOLIECCOB CXBAaTbIBAaHUS W TBEPIEHUS
rurca, Kiaccupukanus XMMHYECKUX 100aBOK. CBOWCTBA TMIICOBBIX BSDKYILIHX.

KomnosunuoHnHele rumncoBble BsKyliue. lIpuumHBl HHM3KOM BOJOCTOMKOCTH H
MOBBILICHHON MOJI3Y4€CTH THIICOBBIX M3/enuil. CriocoObl MOBBIIEHNS BOJOCTOMKOCTH THIICOBBIX
BsKyIMX. COCTaBbl, OJIy4EHUE U CBOWCTBA KOMIIO3UIIMOHHBIX TMIICOBBIX BSKYIIUX.

Monyinb 2. TexHOJIO0rusl U3BECTKOBBIX U MarHe3HaJbHBIX BSKYILIMX MaTEpPHUAJIOB

Bunsr u3Bectn. Knaccudukanus u tpeOGoBaHMsS K KauecTBY KapOOHATHOIO CBIPbS JUIS
IIPOM3BOJICTBA U3BECTH. BiinsHue TexHONOrnueckux (akTopoB Ha Mpolecc 00XKHUra U KauecTBO
u3BecTu. IIpon3BOACTBO BO3AYIIIHONW U3BECTH.

I'maparanys m TBepAeHUE BO3AYLIHOW M3BECTH. MexaHU3M B3aMMOJEHCTBHS U3BECTH C
BOMOM. [amieHMe W3BECTH B MYIIOHKY M TeCTO. TBeplIeHME H3BECTKOBBIX PAacTBOPOB IIPU
00bI4HON TemmepaType. MexaHU3Mbl THAPATAIMOHHOTO M KapOOHATHOIO TBEPJEHUS U3BECTH.
TBepaeHne N3BECTKOBO-TIECUAHBIX PACTBOPOB IPH MOBHIIEHHBIX TeMnepaTypax. Cuctema CaO-
Si0,-H,0. B3aumoeiicTBre OKCHIa KAIbIUSI ¢ KPEMHE3EMOM B Cpeie HACKIIIEHHOTO BOISHOTO
napa. MexaHn3m ruipoCUJIMKaTHOTO TBEPJAEHHS U3BECTKOBBIX PACTBOPOB.

Pa3HOBHIHOCTH MarHe3WajJbHBIX BSKYHIIMX MAaTepUajoB. YCIOBUS JUCCOLUALUU
yriaekucnoro Maraus. [Ipon3BoACcTBO KayCTHMUECKOTO MarHe3uTa U KayCTHYECKOIO JOJOMMTA.
3aTBOpPEHHE MAarHe3MalbHBIX BSDKYIIMX  pacTBOpamMu  coyied. MexaHu3M  TBEpACHUS
KayCTUYEeCKOT0 MarHe3uTa M KaycThdeckoro nojoMuta. CBoiicTBa M 007acTh NPUMEHEHUS
MarHe3uaJlbHbIX BSDKYILUX BEIIECTB.
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Mogyns 3. CnenuanbHble LIEMEHTBI

ANIOMUHATHBIE IIEMEHTBl. XUMUYECKUM U MHHEPAJIOTHMYECKUN COCTaB INIMHO3EMHCTOIO
nemeHTa. [losydeHre riinHO3eMUCTOro IEMEHTA IUIaBJIEHUEM U METOI0M cniekaHus. CTpoeHue u
CBOWCTBA BBICOKOQJIIOMUHATHOI'O paciljiaBa, BIMSHHUE PEXHMa OXJIaXIEeHHUs Ha (a30BbIi cocTaB
kiauHKepa. llpomeccsl ruapaTanMu W TBEpIACHHS TJIMHO3EMHCTOro IemeHnta. OcobeHHoCTH
TE€XHOJIOTUH BBICOKOTJIMHO3EMUCTBIX LIEMEHTOB.

Pactmmpsirommecss u Hampsraromue 1eMeHTHl. [legopmanusi IIEMEHTHOrO KaMHS,
MEXAHU3M €ro PAaCIIMPEHHs U CAMOHAIPSDKEHHA. BUIbl paclIMpsAIOMKXCS KOMIIOHEHTOB, MX
XapaKTepUCTHKA, KHHETHKAa TuapaTauuyd. TexHOJoruss M CBOMCTBA Cyiab(aTUPOBAHHBIX
KIIMHKEPOB.

Monyib 4. Pa3HOBUIHOCTH NTOPTIAHILIEMEHTA

Knaccugpukanus uementoB. PasHoBuaHoctu mnoptiaanauemenra. HopmupoBanue
CHEIHaJIbHBIX CBOICTB LIEMEHTA.

BricokonpouHbie U ObICTPOTBEpACIONINE LIEeMEHThl. ONTUMHU3aLUs IPOLECCOB 00XKHUra U
U3MENbYCHUS KIMHKepa. MoauuIpoBaHue CTPYKTYphl KIMHKEPHBIX MHHEPAJOB U
ontummuzanys (a3zoBOro cocraBa KIMHKepa. BimsHue n006aBOK, yCKOPSIOIIMX IpoLecc
TBepacHUs. OCOOEHHOCTH TEXHOJIOTHH 0COO00BICTPOTBEPICIONINX IIEMEHTOB.

JlexopaTuBHble 1IeMEHTHI. [Iprpona HBETHOCTH KIMHKEPHBIX MHHEPAJIOB U LIEMEHTOB.
Oco0eHHOCTH XMMHUYECKOI0 U MMUHEPAJIOIMUECKOTO COCTABOB ChIPHEBBIX CMECEM M KIMHKEPOB.
[Tpou3BoacTBO 6€I0r0 NOPTIAHALEMEHTA, METO/Ibl OTOSIMBAHMS KIMHKEPA.

MHorokomMnoHeHTHble 1leMeHThl. Knaccudukanus 100aBOK A 1IEMEHTOB. BiusiHue
aKTUBHBIX MMHEPAJbHBIX J100ABOK Ha IMPOLIECC TBEPACHUS W CBOMCTBA BSKYIIMX BEIIECTB.
CocraBpl, cBOMCTBAa U 00JIaCTU NMPUMEHEHUS] MHOTOKOMIIOHEHTHBIX LieMeHTOB. Ilporecch nx
THJIpaTallii W TBEPJAEHHUs, COCTaB U CTPYKTypa THApaTHbIX (a3. YCTOHYMBOCTb
MHOTOKOMIIOHEHTHBIX [IEMEHTOB IPOTHUB JI€UCTBUS arPECCUBHBIX CPE/I.

TammonaxxHsle 1eMeHTHl. [lomyueHue, cocTaBbl, CBOMCTBa M 00JacTb NPUMEHEHHS.
OnTumu3zanus coctaBa U CBOWUCTB.

Mopyns 5. Martepuaisl Ui CyXUX BSOKYIIUX KOMITO3ULIUI

OcHoBHbIE TEpMUHBI U onpezeneHus. Kinaccuduxamnus cyxux BKyIUX KOMIIO3UIUH.

Marepuansl i1 Tpou3BOACTBa Ccyxux Bsokymmx kommosunuid (CBK). Oo6mue
TpeOoBaHus K MarepuanaM ais npoussojctBa CBK. Munepanbable Bsxkymiue. Mcnonb3oBanue
HNOJMMEPHBIX BXKYIMMUX MaTepuanoB B coctaBe CBK. 3amonnurenu mis CBK. Knaccugukarnus
u cBoiicTBa meckoB. Hamomawmtenmu nmns mpousBoiactBa CBK. Bnumsuue namomxuTenei Ha
ceoiictBa CBK. IIpupoaHble W CHHTETMYECKHE BOJIOKHUCTBIE HANoONHUTENHW. lIpuponHeie u
uckyccTBeHHbIie murMenThl ajist CBK.

OyHKIMOHANbHBIE 100aBkM s npousBoacTBa CBK. Monandukanus cTpouTeIbHBIX
pactBopoB aoOaBkaMu. OOmue TpeOoBaHUS K (PYHKIMOHAIBHBIM AoOaBkaM. Knaccudukanus
nobaBok, 100aBKM TepBOH M BTOpod ouepeau. Bopopenyuupyrome m00aBku — —
mwiacTu(uKkaTopsl, Cymnep- M TUNEPINIaCTU(PHUKATOPBI: COCTaB, CTPYKTypa, CBOWCTBA,
CpaBHUTENbHBIC XapaKTEPUCTHUKU. MeXaHU3M BOAOPEAYLHUPYIOIIEro JeHCTBUS J00aBOK.
Penucnieprupyempie  MONMMEpPHBIE TOPOWIKU: COCTaB, IOJYyYEHHE, CBOMCTBA. BrusHue
pPENUCIIEPTUPYEMBIX IOJMMEPHBIX IOPOIIKOB HAa CBOMCTBA CTPOMTENIBHOIO  PacTBOpA.
BopoynepxxkuBatrormue u  3arymarome  jgo6aBku.  BozayxoBonekawoomue — 100aBKH—
nopooOpaszoBarenu. Mexanusm neiictBus [IAB mpu BoBieueHMM BO3QyXa B CTPOUTEIbHBIN
pactBop. JloOaBKH—TIEHOTACUTEIN, MEXaHW3M WX JAeUCTBHUA. [IpuMeHEHHE TeHoracuTelel B
cocraBe CBK npu npoun3BoacTBe caMOYIIJIOTHSIOIMXCS U CaMOBBIPAaBHUBAIOIIMXCS PACTBOPOB.
JloGaBKkM — peryyiaTopbl cXBaThIBaHUS U YCKOpPUTENU TBepAeHUs. [IpoTuBoycagouHblie 100aBKU.
Buokoppo3us 3aTBEpAEBUINX CTPOUTEIBHBIX PACTBOPOB U MEpPHI €€ MPeAOTBPALICHHUS, T00aBKU—
OMOLMIBI.

Monyinb 6. TeXHOIOTHS CyXHX BSKYIIUX KOMITO3ULIUN

Pa3pabotka cocraBoB u mnpousBoacTBo CBK. OieHka NpoeKTUPYEMBIX CBONCTB
pPacTBOPHON CMECH M 3aTBEPJEBLIETO CTPOUTEIHLHOIO pacTBopa. BriOop BsuKyllero marepuania,
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3aI0JIHUTENS, HAITOJTHUTENS U J00aBOK MepBoii ouepenu. [IpenBapurenbHOe UCIIBITAHHE CBOMCTB
CBK. Ilogbop mob6aBok BTOpoil odepenu. Bwibop okxonuatenpHOU penentypsl CBK.
[TpuntunuanpHas TexHomoruveckas cxema npousBojactBa CBK. OcoOGeHHOCTH mpon3BOACTBA
CBK pa3nnyHoro Ha3HAuYEHUs.

Cpoiictea CBK, pacTBOpHBIX cMecell UM 3aTBEPAEBIIHUX PAaCTBOPOB PA3IUYHOTO
HasHaueHus. CBOWMCTBAa TOTOBBIX K YIOTPEOJGHHUIO pPAcTBOPHBIX cMmeced. CBoiicTBa
3arBepAeBIIUX pacTBopoB. Mertoasl ucneitanus CBK. Ilpumepnsie penentypst CBK s
BBIMIOJTHEHUS] TUTMTOYHBIX, BBIPABHUBAIOIIUX pPA0OT, CHUCTEM TEIUIOM3OJSIUU, YCTPONCTBA
HaJIMBHBIX 110JIOB, THApou30isiinoHHbBIX CBK.

4. O0beM y4eOHOI JUCUMIIJIMHBI

o B akan.
Bunbt yueOHOM pabOThI B 3au. en. qacax
OO6m1as TpyA0€MKOCTh JUCIMIUIMHBI TI0 Y4COHOMY TUTaHY 9 324
AyIUTOpHBIC 3aHATHUS: 0,72 26
Jlexmmm (JI) 0,22 8
Jlaboparopusie pabota (JIP) 0,17 6
[Tpaktuueckue 3anstus (113) 0,33 12
CamocrosrenbHas pabora (CP): 8,0 289
Pedepat 2,0 72
[TonroroBka k 1a60paTOpHOMY MPAKTUKYMY 2,0 72
CamoCTOsITeThHOE H3YYCHHE PA3/ICTIOB TUCIIUTUIMHBI 3,75 135
By ©TOroBOoro KOHTpOJIS: 9K3aMeH 0,25 9

AHHOTanuA padoyeil NpOrpaMMbl JHCUUIIMHBI
«CrnenuajbHble TEXHOJIOTHU NMpou3BoacTBa Kepamukn» (b1.B./1B.6.2)

1. Heab AUCHMIVIMHBI — TIPUOOPETEHHE OOYYAIONMMHCSA YIIyOJCHHBIX 3HaHUM,
HEOOXOJUMBIX CHEIHMaIrcTaM B O0JAacTH TEXHOJIOTMH KEepaMHMKH, I  IOCIeayrolei
MIPOM3BOJICTBEHHO-TEXHOJIOTHYECKOH M HAYYHO-HCCIEIOBATENbCKON  NEATENbHOCTH,  JUIS
MOJYYEeHHUs TPOAYKIMH 33JJaHHOTO KauecTBa U TEXHUUYECKH IPAMOTHOTO €€ MPUMEHEHUSI.

2. B pe3yabTare n3yyeHus JTUCHUIIMHBI 00YYAKOMIMICS TOTKEH:

Obnadamy cnenyrommmu npodeccuonanbHbMu (I1K) komnereHmsamu:

— CIOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBJIATh TEXHOJOIMUYECKHM Ipouecc B
COOTBETCTBHUHM C pPETJAMEHTOM M WCIOJb30BaTh TEXHUYECKHE CPEJACTBA JUII HW3MEPEHUS
OCHOBHBIX [TAPaMETPOB TEXHOJIOTMYECKOTO MpoIecca, CBOMCTB ChIpbst U npoaykiuu (I1K-1);

— TOTOBHOCTHIO TPOBOAWTH CTAaHIAAPTHBIE W  CEPTH(PHUKAIMOHHBIE HCIBITAaHHUS
MaTepualioB, U3ACIHUN 1 TexHOomoruueckux npoueccos (I1K-17);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWE CBOWCTB XUMUYECKUX JIEMEHTOB, COCIMHEHUH U
MaTepualioB Ha X OCHOBE JIUIsSI PEeLIeHUs 3aa4 npodeccnoHanbHoi nestenpaoctH (I1K-18).

3namy:

— TEXHOJIOTUYECKHE IPOIECChl TOMYYECHHUs CIEIUAIBHBIX BUOB KEPAMHUKH; METOJIbI
TEOPETUYECKOT0 U HKCHEPUMEHTAIbHOTO HCCIENOBaHMA B OOJIACTH CHHTE3a CIHEHMaIbHbBIX
KEePaMUYECKHX MAaTEPHUAJIOB;

— TpeOOBaHUs CTAaHIAPTOB Ha CHElMaIbHbIE BUABI TOTOBOIM NMPOAYKIIMH; METO/bI OLIEHKU
Ka4yecTBa FOTOBOW NMPOAYKIUH;

— OCHOBBI OXpPaHbI TpyJa, MPOTUBOMOKAPHON TEXHUKU U 3aLIUTHI OKPYXKAIOIIEH Cpesbl
IPY OPraHU3aLMK U YIPABICHUN IPOU3BOJCTBAMU KEPAMUYECKUX MATEPUATIOB.

Ymemy:

— TPHUMEHATh TEOPETHUUECKHE 3HAHWA 10 XHMHU W TEXHOJOTHH CIeIHaTbHBIX
KepaMHUYeCKUX MaTepuanoB npu BeimosHeHUnH HUP 1 BeImyckHOM KBaIM(UKAIIMOHHONW paboTHI;

— yCTaHaBIIMBaTh TPEOOBAHUS K CIEIHATBHBIM TEXHOJIOTHYECKHUM MPOIECcCaM C IENbI0
CHIDKEHHSI MaTepPUAIIOEMKOCTH, YHEPIOEMKOCTH U CO3JIaHHsI MATTOOTXOAHBIX TEXHOJIOTHIA;
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— IIPOBOJUTH QHAIN3 HAYYHO-TEXHUYECKOU JINTEPATypHI.

Braoemy:

— 3HAHUAMHU O B3aMMOCBSI3HM COCTaBa, CTPYKTYPBI, CBOMCTB U TEXHOJIOTMH CIELUATbHBIX
BHUJIOB KEPAMUYECKUX MATEPHAJIOB;

— METOJIaMM OPTaHMU3ALUU U OCYLIECTBICHUS KOHTPOJII CBOUCTB FOTOBOU IPOAYKIIVH;

— IUTAHUPOBAHMEM U NPOBEJCHHUEM Hay4YHbIX MCCIEJOBAHUN B 00JACTH CHHTE3a HOBBIX
CIIELMAJIbHBIX KEPAMUYECKUX MATEPHUAIIOB;

— cI10co06aMu MOMCKA U aHAJIM3a HAyYHO-TEXHUYECKOH JINTepaTyphl.

3. Kparkoe coaep:kaHue TUCHUIINHBI

Knaccugukanus kepaMuku 1 orieynopos. OCHOBHbIE BU/IbI 3/1€IMHA, U3rOTaBINBAEMbIX
U3 CTPOMUTEIBHOM KEPAMHMKH, OTHEYIOpPOB, TEXHUYECKOM KEpaMUKHM, HUX Ha3Ha4CHHE U
IIPUMEHEHUE, TEXHUYECKHUE I10Ka3aTeH, IPUMEHAEMBIE I UX XapaKTEPUCTUKH.

XUMHUECKasi TEXHOJOTHsS CTPOUTENBHOW M XO3SHCTBEHHO-OBITOBOH  KEpPAMHUKH.
OTnuuuTenbHble OCOOCHHOCTH TEXHOJOIMM H3JEJNIUN  CTPOUTENBHOM KEepaMHKH M HX
kinaccupukanus. CTEHOBBIE MaTepuaibl M OCOOCHHOCTH HMX TEXHOJOTMH. TexXHOJIOorus
JPEHaXHBIX U KAaHAIM3aLMOHHBIX TPYO, (hacajHbIX IJIMTOK, IUIUTOK AJS MOJOB. XHMHUYECKU
CTOWKas KepaMuKa. XO3sSHCTBEHHO-ObITOBash kKepamuka. Wsmenwmst mu3 dasaca u  dapdopa.
I'mazypoBanue 1 1eKOpUpPOBaHUE U3ACIUI.

XuMuyeckasi TEXHOJIOTHsS OrHeynopoB. TpeOoBaHMsS K OrHEYNOPHBIM MaTepuaiaM.
Knaccu¢ukanus, Tunsl ¥ BHIbl OTHEYNOPOB, XUMHUYECKUH M (ha30BbIH COCTaBbl, (PU3MKO-
XUMUYECKHE M DKCIUIyaTalHOHHBIE CBOMCTBA. TEXHOJIOTMYECKHE CXEMBbI IPOU3BOJICTBA,
OTJMYUTENbHbIE TPU3HAKM W OCOOCHHOCTH TexHoioruu. IIpuMeHeHHe OrHeymopoB B
IIPOMBILUICHHBIX TEIUIOBBIX arperarax.

XuMHuecKkasi TEeXHOJIOIUsl TeXHUYeCKol kepamuku. Knaccupukanuss U oTAMYUTETbHBIE
OCOOEHHOCTH TEXHHUYecKOoM kepamMuku. Kepammka u3 TyromnaBkux okcujaoB. Kepamuka Ha
OCHOBE CHJIMKATOB M alIOMOCHIINKaTOB. KepaMuka Ha OCHOBE IMOKCH/1a TUTAaHA, TUTaHaTa Oapus
U JPYIMX COCJUHEHHH C BBICOKOM JUAIEKTPUYECKOW NpoHMIaeMocTero. Kepamuueckue
KOHZEeHCAaTOpbl. CerHeTodIeKTpUUYecKre MaTepuallbl, MbE30KEPAMUUECKUE MaTepuaibl. Buubl
(dbeppOMarHuTHOM, CBEPXMPOBOAsIIECH Kepamuku. OnrTuyeckas kepamuka. Kepammueckue
OpoHeBble Marepuanbl. Kepamuka Ha OCHOBE BBICOKOTEMIEPATYPHBIX OECKHCIOPOAHBIX
COeIMHEHUI. Buipl, CBONCTBA U MPUMEHEHHE PA3JIMYHBIX MAaTEPUAIIOB TEXHUYECKON KEPAMUKH.

Kepamuueckre KoMno3unuoHHble Matepuanbl. OCOOEHHOCTH METAJUIN3ALUU KEPAMUKH.
Bakyy™m-mimotHbie cmam kepaMuku ¢ MetamimaMud. OCOOEHHOCTH MEXaHWYEeCKOM 00paboTKu
KepaMUKU. llepCcrekTuBBl  COBEpIIEHCTBOBAHMSA TEXHOJOrMM KepaMuku. Ilepexonm Ha
HAaHOYPOBEHb — JajbHEilllIee pa3BUTHE TEXHOJIOTUN KepaMUKU. OTKa3 OT TEXHOJIOTUH, BPEIHBIX
JUISL 3I0POBbs JIIO/IEN M OKpYsKarollel cpezbl. [I[ppumenenne HoBoro o00py10BaHuUs.

4. O0beM yueOHOM JUCUMIIJIMHBI

o B akan.
Bunbt yueOHOM pabOThI B 3au. en. qacax
OO611ast TPYA0EMKOCTh AUCHUILIMHBI IO y4eOHOMY IJIaHy 9 324
AyIAUTOpHBIE 3aHATHUSL: 0,72 26
Jlexru (J1) 0,22 8
JlaGopatopusie pabora (JIP) 0,17 6
[TpakTuaeckue 3austus (I13) 0,33 12
CamocrosrenbHas padora (CP): 8,0 289
Pedepar 2,0 72
[TonroroBka Kk 1a60paTOpHOMY NMPAKTUKYMY 2,0 72
CamocTOosITeIbHOE H3YUYECHHE PA3JIeTIOB JUCIIUIUIMHBI 3,75 135
By uTOroBoro KOHTpOJIS: SK3aMeH 0,25 9

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNINHBI
«CrnenuajbHble TEXHOJOTHHU CTEKOJ U MaTepuaaoB Ha ux ocHose» (b1.B./1B.6.3)
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1. Heap AUCHUIUIMHBI — TpPUOOpPETEeHHE 3HAHUW W KOMIETEHIHH B o0JacTtu
CIICLMATIbHBIX, HOBBIX W TIEPCIEKTUBHBIX BHUJOB CTEKOJ, MaTEpPHAJIOB Ha UX OCHOBE,
CTEKJIOM3/IEJIUI U CHIENUAIbHBIX TEXHOJIOTUM, UCIIOJIb3YEMBIX IIPU UX MMPOU3BOJCTBE.

2. B pe3yJbTaTe M3y4YeHUs] AUCHHUILIMHBI 00y4aOIIUIiCH TOJIKEH:

Obnadams cnenyromumu rpodeccuoHanbHbiMe (1K) komneTeHmsaMuU:

— CHOCOOHOCTBIO OCYILECTBIATh TEXHOJOTMYECKUH TPOLECC B COOTBETCTBUU C
pErjlaMeHTOM M MCHOJIb30BaTh TEXHUYECKHUE CPEACTBA JJIsi U3MEPEHUs] OCHOBHBIX IapamMeTPOB
TEXHOJOTUYECKOT0 MPOILecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

— TOTOBHOCTHIO TMPOBOJUTH CTAHJAPTHBIE M  CEPTHU(PUKAIUOHHBIE HCIBITAHUS
MaTepuaioB, U3AEIHU 1 TexHOomoruueckux mnporeccos (ITK-17);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUE CBONCTB XUMUYECKUX 3JIEMEHTOB, COCIMHEHUIN 1
MaTepHaOB Ha MX OCHOBE JIJIS pelIeHus 3a1a4 nmpodeccruoHanbHo aesrenbaoctu (I1K-18).

3namo:

—  KJAacCHU(HKAIMIO, XUMHUYECKHE COCTaBBl, CHENH(PHUUECKHE CBOWCTBA CTEKON M
MaTepHaJIOB PA3INYHOTO (PYHKIIMOHAIBHOTO Ha3HAYCHUS;

— TEOpPETHYECKHE OCHOBBI, CIIOCOOBI U METOABl UX MOJIyYEHUs, apaMeTPbl OCHOBHBIX
CTaJuil IPOU3BO/ICTBA;

— OCHOBHBIC HAMPABIICHUS U MEPCIIEKTUBBI Pa3BUTHUS TEXHOJIOTHM.

Ymemo:

— TPOBOAUTH U3MEPEHHS CIeU(PUUECKUX CBOWCTB CTEKOJ U MAaTEPUAIOB;

— HCIHOJb30BaThb  HOPMATHBHBIE JIOKYMEHTHI TIO0 Ka4yeCTBY, CTaHIAPTHU3ALMH W
cepTudUKaIIU TPOTYKTOB U U3IEIHI;

— T[PUMEHATb TEOPETUYECKHE IIOJOKEHUS K aHajau3y pe3yJbTaTOB HAay4yHbIX U
TEXHOJIOTHYECKHX UCCIIEJIOBAHUI B 0OJIACTH CIIEUATBHBIX BHIOB CTEKOJ M MaTEPHAIIOB.

Braoemy:

— METOJaMH JIKCIIEPUMEHTAIBHOTO OMpeeNieHUs] CIelu(PUUeCKUX CBONCTB CTEKON U
MaTepuaIoB B COOTBETCTBUU C X (DYHKIIMOHAILHBIM Ha3HAYCHHUEM;

— HaBBIKAMU TUTAHUPOBAHMS, IOCTAHOBKH M MPOBEJEHUS SKCIIEPUMEHTA, U3JIOKEHUS U
aHaJIM3a pe3yJIbTaTOB SKCIEPUMEHTA MPU BBIMOJIHEHUN UCCIIEI0BATEIbCKOM paboThI;

— METOJaMH YIPABJICHUS XUMHUKO-TEXHOJOTMYECKHUMH MPOILIECCAMH B IPOU3BOJICTBE
CIELMAJBbHBIX BUJIOB CTEKOJ U MaTEPHUAJIOB.

3. Kparkoe coaep:kanue JUCHUTIUHBI

Hcropuueckuil acekT CO3/aHMsI U PA3BUTHUSI COBPEMEHHBIX THUIIOB M BHUJIOB CTEKOJ U
CTEKJIOMAaTEpPUAJIOB, WX MECTO B CTPYKTYpE€ COBPEMEHHOIO0 MaTepHalOBelIeHHUs. THUmoBbIe
TEXHOJIOTHYECKHE CXEMbI B IPOU3BOJCTBE cTekia. Kimaccudukaims cTekon v CTeKIOU3AeTHi.

KpynHoTOHHa)XHBIE BUABI CTEKON — JIMCTOBOE, TAapHOE, COPTOBOE  CTEKIIO.
XapakTepucTuka, acCCOPTUMEHT, COCTaBbl, CBOWCTBA, 00JIACTH MpPUMEHEHHS. TeXHOIOrHYecKue
napaMeTpsl U OCOOCHHOCTHM NPOM3BOJCTBA cCTeKJIon3aeauid. KOHTposib TEXHOJIOTHYECKHX
MIPOLIECCOB U KAaUeCTBa CTEKIOU3AENHNM. TeXHUKO-IPKOHOMUYECKHE MTOKA3aTeNId MPOU3BO/ICTBA.

TexHuuyeckue BUbI CTEKOJ — XMMHUKO-1a00paToOpHOE, MEIULIUMHCKOE, CBETOTEXHIUYECKOE,
KBapleBoe, ontuueckoe. Kiaccudpukanus, HazHAYeHHE, ACCOPTUMEHT TEXHUYECKHX CTEKOIL.
Oco0eHHOCTH XHMMHYECKMX COCTaBOB, BEAYIIME OHKCIUTyaTallMOHHbIE CBOWMCTBA, IOKa3aTeIu
KauecTBa. TEeXHOJOTMYECKHE CXEMbl M TapameTpbl MPOU3BOJCTBA. PacTBopuMblE M KUAKUE
CTeKJIa.

TeopeTnueckue M TEXHOJOTHYECKHE OCHOBBI MPOMBIIUICHHOW MepepaboTKU CTeKIa —
MEXaHUYECKOW, TEPMUUYECKOM, XUMHUYECKOM. Pe3ka, mmmdoBka, moNMMpoBKa CTEKIA.
MonnupoBanue. MeToapl M CIOCOOBI YNPOYHEHUS CTEKJIa — 3aKaJCHHBIE, OE30IMacHEIE,
JAMUHHPOBAHHBIE CTEKJIA. TEXHOJOrnyeckne CXembl M IapameTpbl IPOWU3BOJACTBA, CBOWCTBA,
obnmacTu mNpuUMEHeHHs. XUMUYEecKas MTONUpoBKa crekina. OCOOEHHOCTH CHEKaHUsl CTEKOIL.
[TeHocTekio — CTpyKTypa, CBOMCTBA, IPUMEHEHHE.

CTeKIIIHHOEe BOJIOKHO CTPOMTEIBHOTO M TEXHHUYECKOTo HasHaueHus. Kmaccudukarms,
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TUIIBL U COCTAaBBI CTEKOJ, cHenu(uyeckrue CBOWCTBA BOJIOKOH. TEXHOJIOTHYECKUE CXEMBI,
MeToZIbl (pOopMOBaHMsI, OCHOBHOE oOopyaoBaHue. OOIacTH NMPUMEHEHHUS W TMEPCIEeKTHBBI UX
paciupeHus.

Omanun u nokpbiTus. Kriaccudukamnuss CHIMKATHBIX TOKPBITUH, XapaKTepUCTHKA
OCHOBHBIX THIIOB. (OCOOCHHOCTH XHMHYECKHMX COCTaBOB U MAaKpOCTPYKTYpPBI 3MaJeBbIX
NOKpBITH. DU3MKO-XMMHYECKHE TIPOLECChl M SBICHUS NPU SMATMPOBAHUM METAJUIOB.
TexHonornyeckas cxema, XapakTepUCTHKa OCHOBHBIX TEXHOJIOITMYECKHUX CTaAUM 3MalupOBaHus,
pUMEHseMoe 000pyI0BaHHeE.

Crexnokpucrajuinueckue  Marepuansl  (CKM).  OOmue  MonoXeHuss  TEeopuu
KaTaJIM3UPOBAaHHOM KPUCTAJUIM3AIlMM  CTEKJa Kak Hay4dHoll ocHOBbl mnosydeHus CKM.
OcuoBuple Tunel CKM - (a3oBblii cocTaB, CTPYKTYypa, CBOMCTBa, 00JacTH MPUMEHCHHS.
[lepcnextuBHbie CKM.

4. O0beM y4eOHOM JUCHHILINHBI

. B akan.
Bunsr yue6HOI paboThI B 3au. en. qacax
OO01mast TPYA0EMKOCTh AUCHUIUIMHBI IO y4eOHOMY IIJIaHY 9 324
AyIUTOpPHBIC 3aHITHSL: 0,72 26
Jlexumu (J1) 0,22 8
JlabopaTtopusie padota (JIP) 0,17 6
[Tpaktuyeckue 3anstus (I13) 0,33 12
CamocrosrenbHas pabora (CP): 8,0 289
Pecdepar 2,0 72
[ToaroroBka K 1a00paTOPHOMY MPAKTUKYMY 2,0 72
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIO0B TUCIUIUIMHBI 3,75 135
But uToroBoro KOHTPOJISI: 9K3aMeH 0,25 9

AHHOTaNUs padoyeil MPOrpaMMspl TUCHHIINHBI
«OcHoBbI kBaHTOBOM xumMumw» (b1.B./IB.7.1)

1. Heaun AucuMnIMHbL:

- JIOTUYECKH  OpPraHU30BaHHOE O3HAKOMJIEHME C OCHOBHBIMHM  IOHATHSAMH
COBPEMEHHON KBAaHTOBOW XMMHH;

- WU3YYEHHE OCHOBHBIX KBAaHTOBO-XMMHMYECKHX METOJOB pacyeTra CTPOEHUS H
CBOMCTB XUMHUYECKUX CUCTEM;

- O3HAKOMJICHHE C OCHOBHBIMM NIPEJCTaBICHHUAMH O XHMMHMUYECKOH CBA3M U
MEXXMOJIEKYJISPHBIX B3aUMOIEHCTBUSX;

- O3HAKOMJICHHE C OCOOCHHOCTSAMU XHMMYECKOW CBSI3U, MEXMOJEKYIISPHBIX
B3aUMOJICVICTBUI U CBOMCTB MOJIEKYJIIPHBIX CHUCTEM U ITOJIMMEPOB;

- npuoOpeTeHre HaBBIKOB pabOThl € OCHOBHBIMH  KBAaHTOBO-XMMHUYECKHUMHU
KOMITbIOTEPHBIMH IIPOrPaMMaMH, UCIIOJIb3YEMbIMH Ha IPAKTHKE.

2. B pe3yabTare wu3yyeHMs IMCHUILIMHBI oOydamolimiics O Nporpamme
0akajaBpHUaTa q0JIKEH:

Obnadams cnenyrouumu npodeccuonHanbabiMu ([1K) komneTenusamu:

- TOTOBHOCTBIO TPUMEHATh AHAJIUTUYECKHME M YHCIEHHBIE METOJbl PELICHUS
MOCTaBJIEHHBIX 33/1a4, UCIIOJIb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUH, TPOBOIUTH
00paboTKy WH(pOpPMALMU C MCIOJB30BAaHUEM TNPUKIAIHBIX HPOTPAMMHBIX CPEICTB Chepbl
npoQeCCHOHATIBHOMN JESTENbHOCTH, UCIOIb30BATh CETEBbIE KOMIIBIOTEPHBIC TEXHOJIOTHUH M 0a3bl
JAHHBIX B CBOEH NpodeccHOHaIbHOM 00JacTH, MaKeThl MPUKJIAJHBIX MPOTrpaMM JJIsl pacyera
TEXHOJIOTMYECKUX mapaMeTpoB obopynoBanus (I1K-2);

- CMOCOOHOCTBIO  IUIAHUPOBaTb M TMPOBOAMTH (U3MYECKHME M XUMHYECKHE
SKCIIEPUMEHTHI, IPOBOJUTH 00paOOTKY UX PE3yJbTAaTOB U OLIEHUBAThH MOTPEIIHOCTH, BBIABUTATh
TUIOTE3bl M yCTAaHABIUBATh I'PAHMIIBI UX NPUMEHEHHUS, IPUMEHATh METOJbl MaTEMaTHUECKOTO
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aHaJIM3a U MOJICIMPOBAHUS, TEOPETHYECKOTO U dKCIIepUMeHTaIbHOTo uccnenosanus (I1K-16).
3namo:

- OCHOBHBIE IIOJIO)KEHHMSI KBAaHTOBOM XMMHHM, COBPEMEHHOW TEOPUU XUMHUYECKOU
CBSA3M M MEXMOJIEKYJSIPHOIO B3aUMOJEHCTBUS U IPUMEPBHI €€ NPUMEHEHUS K KOHKPETHBIM
XUMUYECKUM CHCTEMAM;

- IPUHLMINBL  KOJIMYECTBEHHOW XapaKTEPUCTHKM AaTOMHOM M DJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJISIPHBIX CUCTEM U IOJIMMEPOB;

- OCHOBHBIC B3aUMOCBSA3M MEXAY JJIEKTPOHHOH CTPYKTYpoH U  (DU3HKO-
XUMHYECKHMH CBOMCTBAMU BEILECTB, JIEKAINME B OCHOBE YIIPABIICHHs CBOMCTBAMU;

- BO3MO)XHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHUYECKUX PACUETHBIX
METO/OB M 00J1aCTH MX IPUMEHUMOCTH.

Ymemn:

- IIPUMEHATh  KBAaHTOBO-XMMHMYECKME IIOAXOAbI M METOABl I  pacyera,
MHTEPIIPETALMN U IPEICKA3aHNUS CTPOCHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U ITOJIMMEPOB.

Braoemy:

- JJIEMEHTApHBIMU HABBIKAMHU IIPUMEHEHUS KBAHTOBO-XMMUYECKUX IOAXOIOB H
METO/0B M MHTEPIIPETALMU PE3YJIbTAaTOB IIPU PELICHUN IIPAKTUYECKUX TEXHOJOTMYECKHX 3a]a4
Y CTaHJAPTHBIMU KBAaHTOBO-XMMHYECKUMH KOMIIBIOTEPHBIMU IIPOIPaMMaMH.

3. Kpartkoe cogep:kanue JUCHUIIMHBI

Beenenne. Ilpenmer kBaHTOBOM XMMHH. Poib KBAaHTOBOM XMMHMM B OIMCAHHUU
XUMUYECKHUX SIBIICHHA M IPOLECCOB. B3aMMOCBA3b KJIACCMYECKOM M KBAaHTOBOM Mojenen
MOJIEKYII.

Mopayasb 1. O0mivie MpUHIMIBI KBAHTOBOM XUMHUH

OCHOBHBIE TIOJOXEHUS KBAaHTOBOW MEXAaHUKHM. BapHallMOHHBIM METOJ HAaXO0XKJIECHUS
BOJHOBBIX (pyHKIMi. [IprOarkeHre He3aBUCUMBIX YacTHIl. MeTO | CaMOCOTIaCOBAaHHOTO IMOJIS
1t aToMoB. [IpnbnmkeHne HeHTpaabHOTO MoJid. ATOMHBIE OPOUTANIN U UX XapaKTEPUCTHKH.

OHOZTIEKTPOHHBIE U MHOT03JICKTPOHHBIE BOJIHOBBIE (DYHKIIUU M METOBI HX pacueTa.

AHTHUCUMMETPUYHOCTh ~ DJIGKTPOHHOW  BOJMHOBOM  (QyHKuuu.  CrnuH-opOuTanu.
Herepmunant Crneiitrepa. Benenue B Meronpl Xaprpu-®oka um Kona-lllama, xumuueckas
TPAKTOBKA PE3YyJIbTAaTOB. DJIEKTPOHHbIE KOH(MUIYypallMM aTOMOB C TOYKM 3pPEHHsS KBAaHTOBOU
XUMUH.

Moayasb 2. Metoabsl KBaHTOBOM XUMHUH

[Ipubnmxenne bopua-Onnenreiimepa, aguabaTudyeckuil MOTEHUMAN M IOHSITHE
MOJIEKYJISIpHOM  cTpyKTypsl. Metonsl Xaprpu-®oka u Kona-Illsma myig MosIEKyJbl.
[Mpubmxenne MO JIKAO. DOnexktponHas koppemsuus. Metonq KOHOUTypallMOHHOTO
B3auMonencTBus. Teopus Bo3myleHui. PacyeT 3HEpruu AUCCOLMALMY XUMHYECKUX CBA3CH.

Hepapxust MeTonoB KBaHTOBOW xumuu. Heamnuprueckas kBaHTOBass XUMHs. basucHbie
(byHKUIMU U1 HEAMIIUPUUECKUX pacueToB. ATOMHBIE U MOJIEKYJISIpHbIE Oa3ucHble HaOOpbl. Poib
0a3ucHBIX (YHKLIMHA B ONHUCAHUU CBOWCTB MoJiekyil. [lomysmnupuueckue metonsl. BanentHoe
npubimkeHne. m-3IeKTpoHHoe npubmkenue. Meron Ilappuzepa-Ilomna-Ilappa. [Ipoctoit u
pacIMPEHHBIA METO/IbI XIOKKEJIA.

TO4YHOCTH KBAHTOBO-XUMUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

Mopayasb 3. XuMuueckasi CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOCHCTBUS

OpOurtanbHas KapTUHA XUMHYECKOH CBA3M. KOHCTpyKTHBHass W JeCTPYKTHUBHAs
uHTepdepeHus opourtaneil. MomnekynspHble OpOUTaTU U WX CHUMMETpHIHAsS KiacCU(pUKaLAL.
Koppensiyonnsie auarpaMMbl. DIEKTPOHHBIE KOH(UTYPAIIMH IBYXaTOMHBIX MOJIEKYJ. AHaIN3
3acereHHOCTel opOuTaneil mo Mamnukeny. [lonsTue o 3apsnax u nopsakax cBs3eil.

IIpocTpaHCTBEHHOE pacHpeNeeHUe DJIEKTPOHHOM IUIOTHOCTH W XHMMYECKas CBS3b.
MexmoiekyisapHbie B3aumojieicTBus. JledhopmanmonHas IeKTpOHHAs IUIOTHOCTh. CHilbl B

MOJIEKYJIax.
3akmrouenre. KBaHTOBas XMMUS KaK MHCTPYMEHT MTPOTHO3a B XUMHUH.
4. O0beM y4eOHOI TN CHUIITHHBI
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Bunbr yueOHOM paboThI B 3aderHBIX B akanmem.
SIMHHIIAX gacax
OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI IO Y4COHOMY TUTaHY 3,0 108
AyIUTOpPHBIE 3aHITHSL: 0,34 12
Jlexmm (Jlek) 0,17 6
[TpakTnaeckue 3anrstus (I13) 0,17 6
CamocrosrenbHas pabora (CP): 2,55 92
By koHTpOIIS: 3a4eT/3K3aMeH 0,11 4

AHHOTanus padoyeil NporpaMMbl AU CHHUILIMHBI
«JlomostauTenbHbIE ri1aBbl pusuxkuw» (b1.B.JIB.7.2)

1. ey TMCHMIVIMHBI — IPHOOPETEHNE 3HAHUH 110 OCHOBHBIM pa3jienaM (pU3uKu U
YMEHUIO IPUMEHSTh UX B APYTMX €CTECTBEHHOHAYYHBIX AUCLUIIMHAX.
2. B pesyabTare n3yyeHus JMCHMIIJIMHBI 00y4aKOLIUICH JOJIKEH:

Obnadams cnenyronumu npodeccruonanbupiMu (I1K) koMmereHusamu:

— TOTOBHOCTBbIO TPUMEHSTh AHAIMTUYECKWE W YHUCICHHBIE METOAbl pEIICHUs
MOCTaBJICHHBIX 33/1a4, UCIIOJIb30BATh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH, IPOBOIUTH
00paboTKy WHGpOpPMAMK C KCIOJB30BAaHUEM NPUKIAJHBIX MPOrPAMMHBIX CPENCTB chepbl
npohecCHOHANBHOM AeITeTbHOCTH, UCIIOIb30BATh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTUHU U 0a3bl
JaHHBIX B CBOEH Npo(ecCHOHATBHOM 00J1acTH, MaKeThl MPUKJIAJAHBIX MPOrpaMM sl pacuera
TEXHOJIOTHYECKUX mapaMeTpoB obopymoBanus (ITK-2);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MYECKUX TEOPUH ISl pEeLIeHU
BO3HUKAIOIMUX (PU3NUECKUX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpeTeHns GU3NYECKUX 3HAHUHU, TS
MOHUMaHHS PUHIUIIOB paboThl MPHUOOPOB U YCTPOWMCTB, B TOM YHCIIC BBIXOJSIINX 32 TPEICIBI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3nams:

— (u3HUecKre OCHOBBI KBAHTOBOH CTaTUCTUKU (HMCXOJHBbIE «0a30BbIE» MOJIOKECHHUS,
OCHOBHbBIE KBaHTOBbIE CTATUCTUYECKUE PACTIPECIICHNUSA);

— DJEMEHTHl 30HHOM TEOpPUHM INIPU TPAKTOBKE pA3JIMUHBIX CBOWCTB METAJUIOB,
JUAJIEKTPUKOB U MOJIYIIPOBOHUKOB;

— 0a3oBble (hU3MYECKHE TMOHATHS O KBAHTOBBIX TEOPHUSAX TEIUIOEMKOCTH (Ha IpUMeEpe
KPUCTAIIMYECKUX Tel);

— BJIEMEHTHl (PU3MKHU TBEPAOTO Teja (MCXOAHBIE MOHATHA O KpHcTaliorpaduu, TUmax
KPUCTAILIMYECKUX  CTPYKTYp;  CBEIEHUS O  SBJIEHUUM M  KBAHTOBOW  TPaKTOBKE
CBEPXIIPOBOJAMMOCTH).

Ymemu:

— TIPUMEHATH HCXOAHBbIC (u3nyeckue (TEOPETHUECKHE) 3HAaHWUA TMPU PEHICHUH
npodeccuoHaIbHBIX 33/1ay;

— MPOBOJUTH OLIEHOYHBIE PACUETHI U OCYILECTBIATH (Ha KAYECTBEHHOM YPOBHE) aHAJU3,
Ha0II0aEMBIX SIBIICHUIA.

Braoemy:

— HaBbIKAMU OOOCHOBAHMsI CBOUX CY)KJEHHH, UTO CIIOCOOCTBYET MPaBUJIBHOMY BBIOOPY
METOJUKH MTPOBOAMMOIO CTYJEHTOM HCCIIEOBAHMUS.

3. Kparkoe cogep:kanue 1uCHUIINHBI

1. DnemMeHThl KBaHTOBOW CTATHCTUKH.

OneMeHTbl KBaHTOBOM cTaTUCTHKM. KBaHTOBasg cucTeMa M3 OAMHAKOBBIX YACTHILI.
[IpyHIMIT TOXKAECTBEHHOCTH OJMHAKOBBIX dYacTull. CHMMETpUYHBIE W HECUMMETPUYHBIE
BOJIHOBbIC (DYHKIIMH, OIMCBHIBAIOUINE COCTOSHUS TOXJIECTBEHHBIX MHKpPOUYacTHUIl. BO30HBI U
dbepmuonsl. [Tpunmun Ilaynu. KBantoBeie cratuctudeckue pacrpeaenenus: boze-DiHmreitHa
®epmu-/Iupaka. BeIpoxkIeHHBIH IIEKTPOHHBIH r'a3 B KpHCTA/UIAX (METaJUIBI).

2. Metanisl, UAIEKTPUKN U TOJIYIPOBOJHUKH C TOUKH 3PEHUS 30HHON TEOPHH.
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OHepreruueckue 30HBL: craructuka ®depmu-llupaka, sHeprus @epmu. DNEKTpPOH B
NepPUOANYECKOM ToJie Kpuctamia: 3¢ deKTUBHAS Macca dJEKTPOHA.

3. DnemeHTsl (PU3UKH TBEPOTO Tea.

®wusuka TBEpaoro Tena (OTT): onpenenenue, CBA3b C APYTUMU JUCIUILIMHAME, OOBEKTHI
U3y4deHHsI, Kpyr pemaembix 3anad. CBs3b ¢ Kpucramwiorpaduei, KpUCTAUIOPU3UKOW U
kpuctauioxumueid. KonaeHncupoBanHoe coctosHue. [logxonq Kk onMcaHuio TBEPABIX Tell.
Crpykrypa xkpuctamioB. Cummerpus ¥ (U3HYECKHE CBOWCTBA KPHCTALIOB. THIBI
KPUCTAIIIMYECKUX CTPYKTyp (oOmiasi xapakrepuctuka). [[IOTHBIe ymakoBKH: KyOudeckas H
reKcaroHajibHass (Ha KayecTBEHHOM ypoBHeE). [loHsiTue O cBepXIpoBOAUMOCTU (KBAaHTOBBIE
MIPEJICTaBICHUS Ha KaYECTBEHHOM ypPOBHE).

4. O0beM yueOHOM TUCUMILIUHBI

Bunst yueOHOI paboThI B 3auerHbIX B akanem.
€IMHUIIAX qacax
OO01mas TpyA0€MKOCTh JUCIUTUINHBI IO Y4eOHOMY TIaHY 3,0 108
AyauTOpHBIC 3aHATHS: 0,34 12
Jlexiuu (Jlek) 0,17 6
[Tpaktuueckue 3anstus (I13) 0,17 6
CamocrosrenpHas padora (CP): 2,55 92
Bun koHTpouIs: 3aueT/7K3aMeH 0,11 4

4.5. IlpakTuku
AHHoOTanus padoueil nporpamMmmsl yueOHo# npakTuku (b2.Y.1)

1. eab JMCHMNIMHBI — TIOJYyYEHHE CTYIEHTAaMU OOIIMX MPEACTABIEHUN 00 OCHOBHBIX
BUJaX TYTOIUIAaBKMX HEMETAUTMUYeCKUX M cuiukaTtHeix MmartepuanoB (THCM), 3nakoMcTBO ¢
paboToi TPEeANpPUITHA W TEXHOJOTUYECKHX JIMHUN TO HW3TOTOBJICHHUIO H3JEIUN HMX JITHX
MaTepuasoB, a TAaKXKe MOJYYeHHE MEPBUYHBIX MPO(PECCHOHAIBHBIX YMEHUN M HABBIKOB MYyTEM
CaMOCTOSITEJIbHOTO TBOPYECKOIO BHITIOJHEHUS 33/1a4, [IOCTaBJICHHBIX IPOrPaMMOI MPAKTUKH.

2. B pesyabTare n3y4eHust AMCUHUILIMHBI 00y4aIOLIUICH JOJI/KEH |

Obnadams cnenyromumu npodeccuoHanbHbiMe (1K) komneTenmsamu:

- FOTOBHOCTh NPHUMEHATh AHAIUTUYECKHE W UHCIEHHBIE METOJAbl PpEeLICHUs
MOCTaBIICHHBIX 3a/1a4, UCIIOJIb30BATh COBPEMEHHBIE NH(OPMAIIMOHHBIE TEXHOJIOTHUH, MIPOBOIUTH
00paboTKy HH(}OpPMALUKM C HCHOJB30BAaHUEM MPHUKIATHBIX MPOTPAMMHBIX CPEICTB CQeEpbl
npodecCHOHATIBHOM JeSITeNbHOCTH, UCIOIb30BATh CETEBbIE KOMIBIOTEPHBIC TEXHOJIOTHH M 0a3bl
JaHHBIX B CBOEH Npo(ecCHOHATBHOM 00J1acTH, MaKeThl MPHUKIAJAHBIX MPOrpaMM JJsl pacuera
TEXHOJIOTUYECKUX MapaMeTpoB obopynoBanus (ITK-2);

- FOTOBHOCTBIO  HCIIOJIb30BaTh ~ HOPMAaTHBHBbIE JIOKYMEHTBHl 10  KaydecTBY,
CTaHJapTU3aLUU U CePTU(PUKAILIMY MTPOTYKTOB U U3JEIHUNA, 3IEMEHThl IKOHOMUYECKOTO aHaIn3a
B nipakTuueckoit nestenpHocTH (ITK-3);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX JIEMEHTOB, COCUHEHUM
U MaTepHajoB Ha KX OCHOBE JJIs pellieHUs 3a/1a4 npodeccroHanbHoit aestenbHoctu ([TK-18);

- TFOTOBHOCTh M3y4yaTh HAay4YHO-TEXHMYECKYI0 MH(OpMaIio, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke ucciaenoBanus (I1K-20).

3namo:

- ocHoBHEI¢ Bl THCM u n3aenuii Ha UX OCHOBE;

- OCHOBHBIE CIIOCOOBI M TEXHOJOrMUYecKue mapamerpbl mpousBoiactBa THCM u
W3S Ha UX OCHOBE;

Ymemo:

- onpenensaTs BUJ U HazHaueHne THCM u u3genuii Ha UX OCHOBE;
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- WCIIOBb30BaTh HOPMATHUBHBIE JIOKYMEHTHI 10 KadyeCTBY, CTaHAApTU3alUU H
cepTuUKany NPOAYKTOB M H3JEIUN, AJIEMEHThl SKOHOMHUYECKOTO aHajn3a B MPaKTUYECKOU
JESITEIIbHOCTH;

Braoems:

— KOMILIEKCOM TE€PBOHAYAIBHBIX 3HAaHUM M TPEJICTaBICHHH 00 OpraHu3anuu
npoussojcTtBa THCM u n3nenuii Ha uxX OCHOBE;

- HaBbIKAMHM H3JIOKEHUS IOJYYEHHBIX 3HAHUU B BUJAE OTUETA O IPOXOXKICHHUU
MPaKTUKH, ONMCAHUS MCXOAHBIX MAaTepUaIOB, TEXHOJOIMYECKOW CXEeMbl IPOU3BOJICTBA,
KOHTPOJISI KaueCTBA TOTOBOM IIPOAYKIINH;

- HaBbIKAMU pPabOThl C Hay4YHO-TEXHUYECKOW, CIPAaBOYHON JIUTEPATypoll W
3JIEKTPOHHBIM PECYpCaMH 110 TEOPETUUECKUM U TexHosornyeckuM acnekram THCM.

3. Kpartkoe cogep:xaHue pa3iesioB JUCHUNINHBI

Mopyinb 1. O3HaKOMJIEHHE C TEXHOJOTUEN TPOU3BOJICTBA U CTPYKTYPOU MPEAPUATHS 11O
npoussoactsy THCM.

O3HakoOMJIEHHE C MCTOPHUEN MPOM3BOJCTBA CHUIMKATHBIX MATEPUATIOB U W3JEIUN Ha UX
OCHOBE, IPHUPOJHBIMM MaT€pUaJaMU, HCHOJB3YEMBIMU JUIsI 3TUX Lened. O3HaKkoMJIeHUE ¢
OCHOBHBIMH TEXHOJIOTMYECKUMHU CTaIusMU U crocobamu mpousBojactBa THCM, cBoiicTBamu
U3JIeNUi 1 00JacTSIMU UX IPUMEHEHMUSL.

OOmass xapakTepucTuka mnpeanpustus. HomeHknaTypa U 0O0BEMBI BBITYCKAEMOM
npoaykuuu. Merton npousBojcTBa. llpuHnunuanbHas TEXHOJOTMYECKass CXeMa IPOU3BOACTBA
npoaykuuu. CTpyKTypa NpeanpusiTus, OCHOBHbIE TPOU3BOJACTBEHHBIE 11€Xa U OT/AEICHUS.

Mopnynp 2. VI3yuyeHue OCHOBHBIX TEXHOJIOTMUYECKUX IMPOLIECCOB, MapaMETPOB U METOJOB
UX PETyJIMPOBaHUs Ha KOHKPETHOM MpeAnpusiThu 1no npousoactsy THCM.

OcHOBHBIE MTPOU3BOJICTBEHHBIE MPOLECCHl B COOTBETCTBUU C TEXHOJOTHYECKONW CXEMOM
npennpusatus. OCHOBHbIE — MapamMeTpbl  MPOU3BOJCTBEHHBIX  IMPOLIECCOB U pabOTHI
TEXHOJIOTHYECKOT0 000pyAoBaHMs. MeTonbl KOHTPOJIE W YHPABICHUS TEXHOJIOIMYECKUMU
npoueccamu. KoHTpob kKayecTBa TOTOBOM NPOLYKIIUU.

Mogyns 3. CuctemaTuzaius MaTepraia, moAroToBKa OT4eTa.

O06o6menre M cucTeMaTH3alUsl JaHHBIX IO CTPYKType, TEXHOJOTHU TMPOU3BOJICTBA,
IpUMEHSIEMOMY 000pYIOBaHHIO, BHIITYCKaeMOH MPEAIPUATHEM MPOIYKIIUU, METO1aM U (hopmam
KOHTPOJIS poayKuuu. [Touck u c60p HEAOCTAIOUIMX TaHHBIX.

O3HakOMJIEHHE C MEPCNEeKTUBHBIMU HAayYHBIMHM pa3paboTKamMH B 00JIACTH CO3JaHUS U
npumenenus THCM. Ilocemenue Hayunblx JabopaTopuid kadeap W 3HAKOMCTBO C
opranu3zaiueil paboThl B HCCIIE0BATEILCKON 1abopaTopuu.

[ToaroToBka v HallMCAHHUE OTYETA.

4. O0beM y4eOHOM JUCIHUILINHBI

. B 3auernpix | B akamewm.
Bunast yueOHoIi paboThI

eIMHUIIAX qacax
OO1w1ast TPyA0EMKOCTh AUCIHUILIUHBI IO Y4eOHOMY IJIaHy 3,0 108
CamocrositenpHas padota (CP) 3,0 108
CamocTosTenbHOe MOJTy4YeHHE U OCBOCHUE 3HAHUMN, YMEHUN 3.0 108

1 HAaBBIKOB B COOTBETCTBHU C HpOFpaMMOfI

Bun KoHTpOIIS: 3a4€T C OLEHKOU - -

AHHOTanus padoyeil NporpaMMmsl
HAy4YHO-HCCIIe0BaTelbcKoi padoTs! (52.H.1)

1. Heab AMCUMIUIMHBI — TPHOOPETEHHE OOYyYaIOIMMUMCS 3HAHWUWA W KOMIIETEHIIUH TI0
OpTaHHW3allMi W TMPOBEIECHUIO HAYYHBIX HUCCIICJJOBAHMA B OOJIACTH TEXHOJOTHHU TYTOIUIABKUX
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HEOPraHMYECKUX W CUJIMKATHBIX MaTepHUajoB, MO OO0pabOTKEe W TMPEACTABICHHUIO PE3yJIbTaTOB
HAyYHBIX MCCIIeOBaHUN B (hOpME HAYYHBIX MyONMUKAINI U BHICTYIUICHUH.

2. B pesyabTrare u3dy4eHusi AUCUMILIMHBI 00y4AIOLIUIACH JOJIKEeH:

Obnaoams crnenyromumu npogpeccuonansubiMu (I1K) komnereHuusamu:

— IJIAaHUPOBATh W TMPOBOJUTH (DU3MUECKUE M XUMUYECKUE IKCIICPUMEHTHI, IPOBOJHUTH
00paboTKy UX pe3yJabTaTOB U OLEHUBATh MMOTPEIIHOCTD, BBIIBUTaTh TUIIOTE3bl U YCTAHABIMBATD
TPaHUIIBl UX MPUMEHEHHUS, TPUMEHSATh METOJbl MAaTEeMAaTHYECKOTO aHalM3a U MOJCIUPOBAHUSA,
TEOPETHUYECKOT0 U 3KCIepuMeHTabHOTrO uccneaoBanus (ITK-16);

— TOTOBHOCTBbIO H3Yy4aTh HAyYHO-TEXHMUYECKYI0 HMH(OpPMAINI0, OTEUECTBEHHBIH MU
3apyOeKHBIN OMBIT 110 TeMaThke uccneaoanus (ITK-20).

3uams:

— COBPEMEHHBIC Hay4HbIC JIOCTH)KEHUS M IEPCHEKTHUBHBIC HAIpaBlieHUs padboT B
00J1aCTH TEXHOJIOTMH TYTOIUIABKUX HEOPraHMYECKUX U CUJIMKaTHEIX MaTepuanos (THCM);

— CTaTUCTHYECKHE METOJIbI 00pabOTKH SKCIIEPUMEHTAIBHBIX PE3YyIbTaTOB;

— COBPEMEHHBIE METOJbl UCCIICJOBAHMS TYTOIUIABKUX HEOPraHUYECKUX U CHIIMKATHBIX
MaTepuasoB.

Ymems:

— TMPUMEHSATh 3HAHUS, TOJYYCHHbIE TP H3YYCHHH ECTECTBEHHOHAYUYHBIX H
CHEIHUAlbHBIX AUCHUUIUIMH, A7 pelieHus (yHIaMEHTAIbHBIX M MPHUKIAIHBIX 3a7ad B 00JIacTH
TEXHOJIOTHH TYTOIIJIABKUX HEOPTAHMYECKUX U CUITUKATHBIX MaTepUaJIOB;

— (dopMynupoBaTh LEIH U 33JJa4l HAYYHOTO HCCIETOBAHNUS;

— oOpabaTeiBaTh, aHAJIU3UPOBATh, WHTEPIPETUPOBATH H 0000IIATh pPE3yabTATHI
HAYYHOTO UCCIIEI0OBAHUS;

— IPEICTaBJISATH MOJYYEHHbIE PE3yJbTaTbl HAyYHOIO MCCJIEIOBAaHUS B BHJIE OTUETOB,
Hay4YHbIX CTATEH, IPE3CHTALINM.

Braoemy:

— HaBbIKaMU IUIAHUPOBAHHSA U IIPOBEJIEHUS HAY4YHbIX HCCIEJOBaHUM B oOnactu
TEXHOJIOTMH TYTOIJIABKUX HEOPTAHMYECKUX U CUJIMKATHBIX MaTEPHUAIIOB;

— HaBblKaMH pa0OTBl C HAyYHO-TEXHMUYECKOH, CIPaBOYHOM JUTEpaTypol u
AIIEKTPOHHBIMHU PECYpCaMHU.

3. KparTkoe cogep:kaHue JUCHHUIINHBI

1. [TocTanoBKa 1M U OMpeeNieHne 3a1a4 uccienoBanus. OneHKa aKTyalbHOCTH TEMBI
Hay4HO pa®otsl. [I1annpoBaHue Hay4yHON pabOTHI.

2. CocTaBiieHIE aHATUTUYECKOTO 0030pa 10 TEME UCCIICT0BAHMS.

3. Be1bop MeTo10B ucCleIoOBaHUs IS pEIIeHHs] KOHKPETHBIX HAYYHBIX 3a/1a4.

4. OueHka JOCTOBEPHOCTH IIOJIYUEHHBIX pE3yJlbTaToOB. MeTOAbl CTaTUCTUYECKON
00pabOTKH IKCIIEPUMEHTATBHBIX TaHHBIX.

5. I'paduueckoe mpencTaBieHHe Pe3ynbTaTOB HccheaoBaHus. [lonroroBka nokiaga u
IPE3EHTAIMU 110 TeME PaOOTHI.

OranaMu Hay4yHOTO HCCIIEJJOBaHMsS SIBISIOTCSA: aHaIU3 U OOOOIIEHHE COBPEMEHHBIX
TEOPETUUECKHX MPEICTABICHUI U UX MPAKTUYECKON pean3aliy 10 TeMaTUKe Hay9HOH paboThI;
dbopMyIupoBaHHUE IIEJICH, 3aJa4 W HaAINpaBICHUW HWCCIEAOBaHUS; BBIsIBICHHE S()PEKTUBHBIX
METOZIOB M METOJMK JOCTH)KEHHUS JKEIAeMbIX pPE3yJbTaTOB UCCIEIOBAHMS; MPOBEJICHUE
COOTBETCTBYIOIIUX OSKCIIEPUMEHTOB Ui MOJNYyYEHHUS MPAKTUYECKUX pPE3yJbTaTOB; aHaJM3,
UHTEpIpeTanuss W 0000IIeHNe pe3yabTaTOB HCCIEAOBaHUS, (OPMYITUPOBKA BBHIBOJIOB;
HalMcaHWe oT4yeTa. Y Ka3aHHbIE ATalbl JOJDKHBI IPUCYTCTBOBATh B HAYYHOM OTYETE CTYACHTA U
MPEACTABISTHCS UM Ha 3a4eTe.

Byl HaydHBIX HCCIIEIOBAHUMN, BBITIOJIHSIEMBIX CTY/IEHTOM:

— AHaJIUTHYECKHUE UCCIICJOBAHMSI, HAIpPABJICHHbIE HA M3YYEHUE M aHaJIU3 HOBBIX
TEXHOJIOTHI B 00JIACTH TYTOIUIABKUX HEOPTaHUYECKHUX U CHIIMKATHBIX MaTepUAIIOB.

— Hayunble uccnenoBaHusi, HapaBJI€HHbIE Ha PElIEHUE KOHKPETHBIX HAay4YHBIX 3a7au
JUTSL CO3JJTaHUSI HOBBIX MaTEpUajIOB U U3YYEHHUE UX CBOMCTB.
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4. O0beM y4eOHOH JUCHUIJIMHBI

o B 3auernsix | B akan.
Bunsl yueOHol paboThI A

eIMHUIIAX Jacax
OO01mas TpyA0€MKOCTh TUCHUTUIHHBI IO Y4eOHOMY IUIAaHy 3 108
AyIUTOPHBIC 3aHSATHSA: 3 108

CamocrositenbHas pabora (CP): - -
Bu1 HTOroBOro KOHTPOJIS: 3a4€T ¢ OLCHKON - -

AHHoOTanus padoyeil mporpaMmmsl npou3BoacTBeHHO npakTukn (b2.11.1)

1. Heap AMCHMIVIMHBI — TPAKTUYECKOE O3HAKOMIIEHME U H3YyYEHHE MPOLIECCOB
IIPOM3BOJICTBA OCHOBHBIX BUJOB BSKYLIMX MAaTEpUAOB, CTPYKTYPBI NPEANPUATUN, METOJIOB U
0COOEHHOCTEH YIpaBlIeHHUs] TEXHOJIOIMUYECKHMM IIPOLIECCOM M OCHOBHBIM TEXHOJIOIMYECKHM
000py/TIOBaHUEM.

2. B pe3yabTaTe u3yuyeHUs TUCHHUILUIUHBI 00yYAIOIIUICH T0JIKEH:

Obnadame cnenyromumu npodeccuonanbHbiMu KommeTeHusmMu (I1K):

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOTHYECKUH Ipolecc B
COOTBETCTBUM C pErjJaMeHTOM M HCIHOJb30BAaTh TEXHUYECKHE CpPEACTBA JUIsl H3MEPEHMs
OCHOBHBIX MTAPAMETPOB TEXHOJIOTMYECKOTO MPOIIecca, CBOMCTB Chipbst U npoaykiuu (ITK-1);

- TOTOBHOCTBIO IPUMEHATh AHAIUTUYECKUE M YMCICHHbIE METOAbl pEIIeHUs
MIOCTABJICHHBIX 33]1a4, HCIIOJIb30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOIOTHHU, TPOBOINUTH
00paboTKy HH(pOpMALMU C MCIOJB30BAHUEM NPUKIAJHBIX MPOrPaMMHBIX CPEICTB chepbl
npodecCHOHATIBHOM JeSITeNbHOCTH, UCIOIb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTHH M 0a3bl
JaHHBIX B CBOEH Npo(ecCHOHATBLHOM 00J1acTH, MaKeThl NMPUKIAJAHBIX MPOrpaMM s pacuera
TEXHOJOTUYECKUX apaMeTpoB obopynosanus (I1K-2);

- FOTOBHOCTBIO  HCIIOJIb30BaTh  HOPMAaTHBHBIE  JIOKYMEHTHI 10  KaydecTBY,
CTaHJApTU3aLMM U cepTU(UKALUU TPOJYKTOB U U3EIUM, 3IEMEHThl YJKOHOMHUYECKOT0 aHalu3a
B npakTHyeckoit aesrenpHocth (I1K-3);

- CHOCOOHOCTHIO IPUHUMATh KOHKPETHbIE TEXHUUECKUE pEIleHUs MpU pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHHM C YYeTOM
9KOJIOTUYECKUX TochencTBrid ux npuMeHenus ([1K-4);

- CIOCOOHOCTBIO HCII0JIb30BATh IIpaBuJIa TEXHUKHU 0€30I1aCHOCTH,
IPOM3BOJICTBEHHOI CaHUTapHH, MOKAPHOH 0€30MacCHOCTH U HOPMBI OXpaHbl TPyAa, U3MEPATh U
OLICHMBATh IapaMeTphl IMPOU3BOJACTBEHHOIO MHUKPOKIMMATa, YPOBHS 3albUIEHHOCTH U
3ara30BaHHOCTH, IlIyMa, ¥ BUOpaIuu, ocBenieHHocTH pabounx mect (TIK-5);

- CIIOCOOHOCTBIO ~ HaJaXWBaTh, HACTpPaWBaTb U  OCYLIECTBIATH  INPOBEPKY
obopymoBanus u nporpamMmmHubix cpeacts (ITK-6);

- CIOCOOHOCTBIO ~ TPOBEPSATh  TEXHUYECKOE  COCTOSIHHE,  OpPraHU30BHIBAThH
npopHIAKTHYECKHE OCMOTPBI M TEKYIIMH PEMOHT 00OpYyIOBaHHS, TOTOBUTh O0OPYAOBaHHE K
PEMOHTY U MIPUHUMATH 000pyaoBaHue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOEHHMIO M HKCIUIyaTallMM BHOBb BBOJUMOIO OOOPYAOBaHUS
(TIK-8);

- CIIOCOOHOCTBIO ~ QHAIM3HPOBATh TEXHUYECKYIO JIOKYMEHTAllMI0, MOJ0MpaTh
000py/IoOBaHUE, TOTOBUTD 3asBKU Ha IpHOOpeTeHne 1 peMoHT obopynosanus (I1K-9);

- CIOCOOHOCTBIO IIPOBOJUTh AHAIM3 ChIPbs, MAaTEPUAIOB U I'OTOBOM NMPOLYKILHUH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a (I1K-10);

- CIOCOOHOCTBIO BBIABIATH M YCTPAHATh OTKIOHEHHS OT PEKUMOB PaOOTHI
TEXHOJOTUYECKOT0 000PYI0BaHUs U TTAPaMETPOB TeXHOIornueckoro mnpomecca (I1K-11);

- CIIOCOOHOCTBIO  IUIAHUPOBAaTh U TMPOBOJAUTH (PU3MYECKHME U XUMHUYECKHE
9KCIIEPUMEHTHI, TPOBOJUTH 00pabOTKY UX PEe3yabTaTOB U OLIEHUWBAThH MOTPEIIHOCTH, BBIABUTATh

121



TUTOTE3bl M yYCTAHABIMBATH TPAHUIIBI UX MPUMEHEHHsSI, TPUMEHATh METOJbl MAaTEeMAaTUYECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TEOPETHUCCKOTO U 3KCIIepUMeHTabHOro nccienosanus (I1K-16);

— TOTOBHOCTBIO TPOBOJUTH CTAHJAPTHBIE H CEePTHU(PHUKAIMOHHBIC WCIBITAHUS
MaTepUaioB, U3ACIUi 1 TexHOoMoruueckux mporeccos (ITK-17);

— TOTOBHOCTBIO ~ HCIIONB30BaTh 3HAHHE CBOWCTB XHMHYECKHUX  DIJIEMEHTOB,
COCIMHEHUH ¥ MaTepUaJioB HAa WX OCHOBE I peHmIeHUS 3amad  npodeccruoHaIbHON
nesreapaocTr (ITK-18);

— TOTOBHOCTBIO MCIIOJIB30BATh 3HAHUSI OCHOBHBIX (PM3WYCCKUX TEOPUH IS PEIICHUS
BO3ZHUKAIOIMNX (PU3UUECKHX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpeTeHNs GU3NYECKUX 3HAHUU, TS
MOHUMAaHUS MPUHIIUIIOB paObOThl MPUOOPOB M YCTPOIMCTB, B TOM YHCIIE€ BBIXOAAIIUX 33 MPEIEIIbI
KOMITIETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19);

— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYI0 HH(GOPMAIUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 110 TeMaThke uccneaoBanus (ITK-20).

3namo:

- TEXHOJIOTHYECKHE MPOLECCHl, MPUHIUIHAIBHYIO TEXHOJIOTHYECKYIO CXEMY
MIPOU3BOJICTBA u OCHOBHOE TEXHOJIOTHYECKOe o0opy/noBaHue, UCIOJIb3yEMOE B
MIPOM3BOJICTBE BSKYIIMX MaTSPUAIOB WM M3/CIUI Ha UX OCHOBE;

— OpPTaHM3AIMOHHYIO CTPYKTYPY TMPEANPUATHNA 1O TMPOU3BOJACTBY BSIKYIIUX
MaTepuaoB WM U3AETUIl Ha UX OCHOBE,

- OCHOBHBIC TPHUHIIMITBI, METOABI W  (OPMBI  KOHTPOJS  TEXHOJOTHYECKOTO
MpoIecca, UCXOTHOTO ChIPbS M KadecTBa MPOIYKIUH;

- OCHOBHBIC HOPMATHUBHBIC JOKYMEHTHI MO CTaHJAPTH3AlUU H CcepTUGUKAIIH
MPOIYKIIMH MTPEATPHUATHH 110 TIPOU3BOACTBY BSIKYIIIMX MAaTEPHUAJIOB;

— IpaBuJia TEXHUKHU 0€30MacHOCTH, SKOJIOTHH U TPOU3BOJCTBEHHON CaHUTAPUU;

Ymemy:

- NPUHUMATh  KOHKPETHBIE  TEXHHYECKHWE  pEIIeHUs  NpH  pa3paboTke
TEXHOJIOTHYECKHUX IPOIECCOB, BBIOMPATh TEXHHUYECKHUE CPEJICTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX TMOCIEeICTBUN UX IPUMEHEHHUS,

- UCIIOJIb30BaTh HOPMATHBHBIC JIOKYMEHTBI IO Ka4yeCTBY, CTaHIAPTH3AIMH U
cepruUKaM TMPOJYKTOB M W3JCIIHN, DJIEMEHTHI YKOHOMHUYECKOTO aHajIn3a B MPaKTHICCKOU
NEeSITEIIbHOCTH;

Braoems:

— CIIOCOOHOCTBIO  AHAIM3MPOBATh TEXHOJOTHUYECKHH TMpolecc Kak OOBeKT
yIpaBleHUS, BBISIBIATH U YCTPAHITh OTKJIOHEHHUS OT PEKHUMOB PabOTHI TEXHOJIOTHYECKOTO
000py/I0BaHUs U TapaMeTPOB TEXHOJIOTMUECKOT0 MpoIlecca;

— CIIOCOOHOCTHIO u TOTOBHOCTBIO  OCYIIECTBISITh TEXHOJOTUYECKHIA
MPOLECC B COOTBETCTBUH C PETIAMEHTOM.

3. Kparkoe coaep:xaHue TUCHMILIHHBI

OOmass xapakTepucTuka mnpeanpustus. HomeHkmaTypa U 00BEMBI BBITyCKaeMOU
npoaykiuu. MeTosl Ipou3BojcTBa. [IpuHIMNHAbHAS TEXHOJIOTHYECKash cxXeMa TPOU3BOICTBA
npoaykuuu. CTpyKTypa TpeanpHsTHs, OCHOBHBIE IPOW3BOJCTBEHHBIC II€Xa M OTACICHHS.
XapakTepuCTUKH OCHOBHOI'O 000PY/10BaHUSI.

OcHOBHBIE MTPOU3BOJICTBEHHBIE MPOIECCHl B COOTBETCTBUHU C TEXHOJOTHYECKON CXEMOM
npennpusaTas. OCHOBHBIE — TapaMeTphl  IPOW3BOJCTBEHHBIX  IMPOIECCOB W pabOTHI
TEXHOJIOTHYECKOTO 000pyAoBaHUsA. METOIbl KOHTPOJS M YIPABJICHUS TEXHOJIOTHYECKHUMHU
nporieccamu. KOHTpOJIb KauecTBa TOTOBOW TTPOTYKITHH.

BrinonHenne WHAWBUTYaTbHOTO 3a/IaHUS.

OO6o0mieHre M cucTeMaTh3alus JaHHBIX [0 CTPYKTYpE, TEXHOJIOTUHM MPOU3BOJICTBA,
MPUMEHSIEMOMY 000PYI0OBAaHUIO, BBITYCKaEMOU MPEANPHUITHEM MPOAYKIIUU, METOaM U (hopMam
KOHTpOJISI TpoayKIuu. [ToAroToBKa M HalMMCaHKWe OTYETA.

4. O0beM y4eOHOM JUCHUIINHBI
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Buzet yueGHOH paBoTs: B 3auernbIX | B akamewm.
SIMHHIIAX gJacax

OO6m1ast Tpy10€MKOCTh TUCIUIUIMHBI TI0 YICOHOMY TUTaHY 3,0 108
CamocrostensHas padora (CP) 3,0 108

[Tocemenne npeanpusaTuii mo npouspoactsy THCM 1,0 36

Pabota Ha npeANPUATHH 10 HHAWBUAYAILHOMY 3aIaHHIO 1,5 54

IToAroToBKa U ¢aya OTYETa IO MPAKTHKE 0,5 18
Byt uTOroBOro KOHTPOJIS: 3a9€T C OIEHKON - -

AHHoOTanus padoueil nporpamMmsl npeaauIoMHoi npaktuxku (b2.11.2)

1. eab AMCHMNIMHBI — BBIIOJIHEHUE BBITYCKHON KBaTH(PHUKAIIMOHHON pabOTHI.

2. B pe3yJbTaTe H3y4YeHUs] AUCHHUILIMHBI 00y4ar0IIHUIiCH JOJIKEH:

Obnadame cnenyromumMu npodeccuonanbHbiMu KoMmmereHusamu (I1K):

- CIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATh TEXHOJOTHYECKUH Ipolecc B
COOTBETCTBUM C PErJIaMEHTOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA I H3MEPEHUS
OCHOBHBIX [TAPAaMETPOB TEXHOJOTMYECKOTO MPOIIecca, CBOMCTB Chipbst U npoaykiuu (ITK-1);

— TOTOBHOCTb TMPUMEHATh aHAJIUTUYECKWE W YHUCJICHHBIE METOJbl PEIICHHUS
MIOCTaBJIEHHBIX 33]a4, UCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUHU, TPOBOAUTH
00paboTKy HH(}OpPMAlUKM C HCIOJIB30BAHUEM NPUKIATHBIX IMPOTPAMMHBIX CPEICTB CQepbl
poecCHOHANBHOM AEeATeIbHOCTH, UCIIOIb30BAaTh CETEBbIE KOMITBIOTEPHBIE TEXHOIOTUU U 0a3bl
JAHHBIX B CBOEH Mpo(decCHOHAIBHOW 00JacTH, TMAaKeThl MPUKJIAIHBIX MPOTpaMM IS pacyera
TEXHOJIOTHYECKUX apaMeTpoB obopynosanus (ITK-2);

- TOTOBHOCTh ~ WCIOJb30BaTh  HOPMATHMBHBIE  JOKYMEHTHI [0  KaudecTBY,
CTaHJAPTU3AIMH U CePTU(UKANNU MPOJYKTOB M U3ICINH, SIIEMEHTH SKOHOMUYECKOTO aHAIIN3a
B mpakTHyeckoit aesrensHocth (ITK-3);

- CIOCOOHOCTh MPHUHUMATh KOHKPETHBIE TEXHHUYECKHE pEIICHUs MpH pa3paboTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C YYETOM
IKOJIOTHYECKUX mociencTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTH MCIOJIB30BaTh MPaBHia TEXHUKH O€3011aCHOCTH, TPOU3BOICTBEHHON
CaHWTapWH, TOXXAPHOH OE30MacHOCTH M HOPMBI OXpaHbl TPyAa, HM3MEpATh M OICHUBATh
napamMeTpsl MPOU3BOJCTBEHHOI0 MHKPOKJIMMATa, YPOBHS 3albUIEHHOCTH U 3ara3oBaHHOCTH,
nryma, 1 BUOpamuu, ocsemeHHoctd padbounx mect (I1K-5);

- CIOCOOHOCTh ~ HAJaXWBaTh, HACTpauBaTh U  OCYIIECTBIATH  IPOBEPKY
obopynoBanus u nporpamMmmHsbix cpencts (ITK-6);

- CIOCOOHOCTh ~ TPOBEPSATh  TEXHWYECKOE  COCTOSIHHE,  OpPraHU30BHIBATH
npopHIaKTHYECKHE OCMOTPBI M TEKYIIMHA PEMOHT 00OpyIOBaHUs, FOTOBUTH O0OpYyIOBaHUE K
PEMOHTY U MIPUHUMATH 000pyaoBaHue U3 pemonra (I1K-7);

- TOTOBHOCTb K OCBOEHHIO M HKCIUTyaTallii BHOBb BBoJMMOro odopynosanus (I1K-
8);

- CMOCOOHOCTh ~ aHAIM3MPOBATH  TEXHUUYECKYI0  JOKYMEHTAIMIO, IOJ0OHpaTh
00opya0BaHue, TOTOBHUTD 3asBKH Ha MPHOOpETEHHE U peMOHT obopynoBanus (ITK-9);

- CIOCOOHOCTh MPOBOJUTH AHAJIU3 CBHIPbS, MAaT€pPHaJIOB M TOTOBOW MNPOIYKIIWH,
OCYIIECTBIISAITH OIIGHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIIOCOOHOCTh BBISBJIATH M YCTPAHATh OTKJIOHEHHS OT PEXKUMOB pabOThI
TEXHOJIOTHYECKOTO 000pYyI0BaHMS U TTapaMeTPOB TexHooruueckoro mporecca (ITK-11);

- CHOCOOHOCTh  IJIAHUPOBAaTh W TMPOBOAMUTH  (PU3MUECKHE U  XUMHUYECKHE
HKCHEPUMEHTBHI, TPOBOAUTH 00pabOTKY MX pEe3yJabTaTOB U OLEHUBATH MOTPELIHOCTH, BBIIBUTATh
THIOTE3bl M YCTAHABIUBATh TPAHUIIBI X NMPUMEHEHHUS, IPUMEHSATh METOJbl MaTeMaTHIECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TEOPETHYECKOTO U dKCIIEpUMEHTaIbHOTO nccnenosanus (I1K-16);
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- TOTOBHOCTh TNPOBOAMTH CTaHAAPTHbIE M CEPTH(PUKALMOHHBIE HCIBITAHUSI
MaTepHaIoB, U3CIUil 1 TexHoJornueckux nporeccos (ITK-17);

— TFOTOBHOCTb HMCII0JIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COEIMHEHUIN
U MaTepuasioB Ha X OCHOBE [UIS PELICHHS 3a1a4 podeccuonanbHoi nesteabHocTu (ITK-18);

- TOTOBHOCTb HCIIOJIb30BAaTh 3HAHUSI OCHOBHBIX (PU3NYECKUX TEOPUN ISl pEIICHUS
BO3HUKAIOIIUX (PU3NUECKUX 3a/1a4, CAMOCTOSTENILHOTO NMpUoOpeTeHns GU3NYeCKuX 3HaHUHU, IJIs
NOHUMaHMS TPUHIUIIOB paboThl MPHUOOPOB U YCTPOWMCTB, B TOM YHCIIE BBIXOJSIIUX 32 MPEACIbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

— TOTOBHOCTh H3y4aTh HAYYHO-TEXHHYECKYI0 HH(OpMaIMio, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).

3namo:

— IOPUHLMIBL  TPOEKTUPOBAHUS MPEANPUATHH, TEXHOJOTMYECKUX JIMHUM 110
npou3BoactBy THCM, pasmemenue, (yHKIMOHMPOBAHUE W OOCIYXMBaHHE OCHOBHOTO
TEXHOJIOTHYECKOT0 000pyI0BaHUS;

— OPUHLMIIBL  YNPaBICHUS]  OCHOBHBIMM  TEXHOJIOTMYECKMMHU  IIpOLIECCaMU
IIPOMBIIIIIEHHOTO IPOU3BO/CTBA;

- OpraHU3alMl0 U IMPOBEACHUE BXOJHOIO, ONEPAIMOHHOTO KOHTPOJS, KOHTPOJS
Ka4ecTBa rOTOBOW MPOAYKIIUH;

- NPUHUMUIIBI U METOJAbl BBINOJIHEHUSI SKCIEPUMEHTOB M HUCHBITAHUN IO TeMe
BBIMTYCKHOMN KBaTU(UKALMOHHON pabOTHI;

Ymemo:

- BBITMOJHATH MOUCK, 00pabOTKY, aHAIN3 U CUCTEMATU3AINI0 HAYYHO-TEXHUYECKOM
UHPOPMALIMU, OCYHIECTBIATh BBIOOD METOJUK M CPEACTB pPELICHMs 3a/ad, MOCTaBJIEHHBIX
IPOTPAMMOM MTPAKTHKH U TEMOW BBIITYCKHOW KBaTH(PHUKAIIMOHHON padoTHI,

- BBIIIOJIHSITh OCHOBHBIE TEXHOJIOTMYECKUM pacyeTsl Ipu npousBoactee THCM;

- BBINOJIHATH 00pabOTKY M aHAIN3 PE3yIbTaTOB 3KCIIEPUMEHTOB U HCIIBITAaHU;

- OCYLIECTBIISAITh KOHTPOJIb TEXHOJIOTMYECKON TUCUUIUIMHBI IpPU IPOU3BOACTBE
THCM;

- QHAIM3UPOBAaTh  BO3HUKAIOIIME B IPOU3BOJCTBEHHOM M HAy4yHO-
MCCJIE0BATEIBCKOM 1E€ATENbHOCTH 3aTPYAHEHUS U UCKATh IIyTH UX pa3pelleHUs;

Braoemy:

- CIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE PELICHUs Ipu pa3padoTke
TEXHOJIOTHYECKUX TPOLIECCOB, BbIOMpaTh TexHonoruu mnpousBoactea THCM ¢  yuetom
3KOJIOTUYECKHX ITOCJIEICTBUIM UX TPUMEHEHUS;

- CIOCOOHOCTBIO K MCIIOJIb30BaHUIO MOJYYEHHBIX TEOPETHUECKUX U MPAKTHUECKUX
3HaHUH B 00JacTM XMMHUM UM TEXHOJOTHMM JUIsl peIHIeHus 3agady MpodecCHOHATbHON
JeSITEIIbHOCTH.

3. Kparkoe coaep:kanue JTUCHUIIIAHBI

Henn wm 3amaum npenauruioMHoOM npakTHkU. CoOCTaBl€HHWE M COIJIACOBAaHUE IJIaHa
BBITTOJIHEHUS BBITYCKHON KBalM(PUKALMOHHOM paboThl, KOHTPOJBHBIX TOYEK, BHAA U 00BbeMa
MIPEACTABISIEMOrO K Ka)XJ0W KOHTPOJIBHOM TOUKe MaTtepuana. OpraHu3allMOHHO-METOANYECKUE
meponpustus. WHCTpykTaxku Ha  paboueM  MecTe, IO  3JIEKTPOOE30MacHOCTH U
IIPOTUBOMNOXKAPHOH 0€30M1aCHOCTH.

COop HayuyHO-TEXHHWYECKOH HMHGOpMAIMM IO TeMe BBINTYCKHOM KBaJM(UKATMOHHON
paboTsl. OTpaboTKa METO/IMK U BHITIOJHEHHE SKCIIEPUMEHTAIBHBIX UCCIEI0BAHNM.

ObocHoBanne oOme konnenuuu JuHUM 10 mnpousBoAcTBy THCM. Ilogbop wu
COTJIaCOBAHUE IPOU3BOJUTEIBHOCTH OCHOBHOIO M BCIIOMOIaTE€IbHOIO TEXHOJOTHYECKOIrO
o0opynoBaHusi. BbINOTHEHWE OCHOBHBIX TEXHOJOTHMYECKUX pacyeToB. Omnucanue padoThl
TEXHOJOTHYECKOM JTuHUU npousBoactea THCM.

Co6op, oOpaboTtka u cucremMarusauus Mmarepuana. OdopmieHus oT4yera IO
MPEIUIIOMHON TPAKTHKE.
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4. O0beM y4eOHON JUCHHUILINHBI

. B 3agernbix | B akagem.
Bunsl yueOHOI paboThI

eIMHUIIAX qacax
OO01mast Tpy10€MKOCTh JUCIUTLIINHBI TI0 Y4eOHOMY IIaHY 9,0 324
CamocrosrenpHas padora (CP) 9,0 324

Bua uToroBoro KOHTPOJIS: 3a4ET C OLEHKOM - -

4.6 I'ocynapcTBeHHAsi HTOrOBasi ATTECTALMS

AHHOTaNUA padoyei MpOrpaMmmbl
rocyaapcrBeHHoii utoropoi arrecranuu (b3)

1. Heasb rocyaapcTBeHHOM HTOrOBOM aTTecTallMH — OOBEKTHBHAS OIEHKA YPOBHS
c(OPMUPOBAHHOCTH  OOIIEKYIBTYPHBIX, O0O0MIENpPo(ecCHOHANBHEIX ¥ TPO(HeCCHOHATBHBIX
KOMIIETEHIIMI BBITYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTHU K BBIMOJIHEHUIO IPO(ECCHOHATIBHBIX
3azad.

2. BbimycKHUK, OCBOMBIINI MporpaMMy 6akajaBpHuaTa, J10JIKeH:

Obnaoams cnenyrommmu o0mekynsTypHbiME (OK), obmenpodeccrnonanbabivu (OITK)
u npopeccuonansubiMu (I1K) koMOeTeHIIMSIMEI, COOTBETCTBYIOLIUMH BUAaM MPOGECCHOHATBHON
JEeSITeIbHOCTH, Ha KOTOpble OPUEHTHPOBaHa NMporpaMma OakaiaBpuara:

— CIIOCOOHOCTBIO MCIIONIB30BATh OCHOBBI (PMIOCOPCKUX 3HAHUHU ISl HOPMUPOBAHUS
MupoBo33peHueckoi mosummu (OK-1);

- CIIOCOOHOCTBIO ~ aHAJIM3UPOBATh  OCHOBHBIE  JTalbl M 3aKOHOMEPHOCTHU
HCTOPUUECKOTO pa3BUTHs 00IIecTBa Ui POpMUpPOBaHUs rpaxaanckoi nosumun (OK-2);

— CIIOCOOHOCTBIO HCIOJIB30BAaTh OCHOBBI SKOHOMHMYECKHMX 3HAHUW B Pa3IUYHBIX
chepax xusneneatenpHoct (OK-3);

— CIIOCOOHOCTBIO MCIOJIb30BAaTh OCHOBBHI MPABOBBIX 3HAHWUU B Pa3iMUYHBIX cdepax
nesrenapaoctr (OK-4);

- CIIOCOOHOCTBIO K KOMMYHHUKAIIMM B YCTHOM M NUCbMEHHOU (popMax Ha pycCKOM U
MHOCTPAaHHOM  f3bIKaX JJI1 pelleHus 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeicteus (OK-5);

- CIOCOOHOCTBIO paboTaTh B KOJJIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATh COL[UANIbHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pasnuuus (OK-6);

- CIIOCOOHOCTBIO K CaMOOpraHu3aluu U camoodpazosanuto (OK-7);

- CMOCOOHOCTBIO HCHOJIB30BATh METOJbl U MHCTPYMEHTHI (PU3MUECKOW KYJIbTYpHI
1151 0OeCTIeUeHUsI OTHOLICHHOM COLMAIBbHOM U npodeccroHanbHoil aestensHoctu (OK-8);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh MpPHEMbl OKa3aHUs IE€PBOM IOMOIIM, METOIbI
3alUTHI B YCIOBUAX Upe3BblYaiiHbix cutyaruii (OK-9);

- CIOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJB30BATh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIMH B npodeccnonanbHoi nestenproct (OI1K-1);

- TOTOBHOCTBIO MCHOJIb30BaTh 3HAHUS O COBPEMEHHOM (pU3MUECKON KapTHHE MUDA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEIECTBA Ul TOHHMaHUsA
OKpy»Xaromiero Mupa u siiieanit npuposl (OI1K-2);

- TFOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHUS O CTPOEHUM BEILLIECTBA, IPUPOJE XUMUYECKON
CBSI3M B Pa3JIMUHBIX KJaccax XMMUYECKUX COECIUHEHHH JUIsl TOHUMAaHMs CBOMCTB MAaTEPHAIIOB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAOIINX B oKpyxkatorem mupe (OI1K-3);

- BJIAJCHUEM IIOHMMAaHMUSA CYIIHOCTH U 3HaueHHs HWHQPOpMAlUU B PA3BUTHH
COBPEMEHHOT0 MH(OPMAIIMOHHOTO O0IIECTBa, OCO3HAHUS OMTACHOCTH M YTPO3bl, BOSHUKAIOUINX B
3TOM IIpoLEecce, CIOCOOHOCTBhIO COONIOIaTh OCHOBHBIE TpeOoBaHUS WHGOPMALMOHHON
0€30MacHOCTH, B TOM YHMCIIE 3aIUTHI rocyaapcTBeHHOM TaiHbl (OI1K-4);
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- BJIaJICHUEM OCHOBHBIMH METOJaMH, CHOCOOaMH UM CpEICTBAMU TOJyYEHUS,
XpaHeHus1, nepepaboTku WHGOPMAIMKH, HAaBBIKAMH Pa0OThI C KOMITBIOTEPOM KaK CpPEICTBOM
ynpasienus uapopmarueii (OITK-5);

- BJIQJICHHEM OCHOBHBIMH METOAAMH 3allUThl MPOU3BOJCTBEHHOIO IEpCOHANa U
HaCeJICHHS OT BO3MOYKHBIX ITOCICACTBHUI aBapuii, kKaractpod, ctuxuiiueix oenctuii (OITK-6).

— CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJOTHYECKUN IMpoIecc B
COOTBETCTBUHM C pPETJaMEHTOM M HCIOJb30BaTh TEXHUYECKHE CPEACTBA JUIS H3MEPEHUs
OCHOBHBIX [TAPAMETPOB TEXHOJOIMYECKOTO MPOIIecca, CBOMCTB Chipbst U mpoaykiuu (ITK-1);

- TOTOBHOCTBIO MPHUMEHATh AHAIUTUYECKUE M YHCJICHHBIE METOABI PpEIICHUS
MIOCTAaBJICHHBIX 33]a4, HUCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHHU, IPOBOINUTH
00paboTKy uH(OpPMALMKM C HCHOJB30BAHMEM MPUKIAIHBIX MPOTPAMMHBIX CPENICTB CQepbl
npo¢eCCHOHATILHOMN JEeSITEeIhHOCTH, UCIIOIB30BATh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTHH M 0a3bl
JTaHHBIX B CBOEH mpodeccuoHambHOM 00J1acTH, MakeThl MPUKIAAHBIX MPOrpamMm AJis pacuera
TEXHOJOTMYECKUX apaMeTpoB obopynosanus (I1K-2);

- TOTOBHOCTBIO  HCIIOJIb30BaTh  HOpPMAaTHBHBIE JIOKYMEHTBHI 10  KaydecTBY,
CTaHJapPTU3ALUU U CePTU(PUKAIINKN MPOTYKTOB U U3JIEIHNA, 2IEMEHThl YKOHOMUYECKOTO aHaIn3a
B nipakTHueckoit aestenpHocTH (ITK-3);

- CHOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHUUECKUE pEIleHUs Mpu pa3paboTke
TEXHOJIOTUYECKUX IIPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA W TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TociencTBrid ux npuMeHenus ([1K-4);

- CIOCOOHOCTHIO UCIOJIb30BaTh npaBuia TE€XHUKU 0€30MacHOCTH,
IIPOM3BOJICTBEHHOM CAaHUTApHH, IMMOKAPHOH O€30MacHOCTH W HOPMBI OXPaHbI TPYZa, U3MEPSTh U
OLICHUBATh [apaMeTpPhl MPOM3BOJACTBEHHOTO MHUKPOKJIMMATA, YPOBHS 3albUICHHOCTH U
3ara3oBaHHOCTH, IIIyMa, U BUOpauu, ocBereHHocty pabounx mect (ITK-5);

— CIIOCOOHOCTBIO  HaJaXWBaTh, HACTPaWBaTb U  OCYHIECTBIATH  MPOBEPKY
obopymoBanus u nporpammHubix cpeacts (ITK-6);

- CIOCOOHOCTBIO ~ TIPOBEPSATH  TEXHUYECKOE  COCTOSHHE,  OpPTaHU30BHIBATH
NpOopHIAKTHIECKAE OCMOTPBI M TEKYIIMHA PEMOHT O00OpYIOBaHUS, TOTOBUTH O00OPYAOBaHHE K
PEMOHTY M IPUHUMATEL 000pyaoBanue u3 pemonta (ITK-7);

- TOTOBHOCTBIO K OCBOCHHIO M OKCIUTyaTalli BHOBH BBOJUMOIO OOOPYIOBaHUS
(TIK-8);

- CHOCOOHOCTBIO  AHAJIM3MPOBATH TEXHUUYECKYIO JOKYMEHTAIUIO, I0J0HpaTh
000py/IoBaHUE, TOTOBUTD 3asBKU Ha pHOOpeTeHne 1 peMoHT obopynosanus (I1K-9);

- CIOCOOHOCTBIO TIPOBOJIUTH AHAJHM3 CHIPhSI, MAaTEPUAIIOB M TOTOBOW MPOIYKIIWH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3a (I1K-10);

- CIOCOOHOCTBIO BBIABIATH M YCTPAaHATh OTKJIOHEHHMS OT PEKUMOB pPAOOTHI
TEXHOJOTUYECKOT0 000PYI0BaHUs U ITAPaMETPOB TexXHOIornueckoro nponecca (I1K-11);

- CIOCOOHOCTBIO  TUTAHUPOBATh M TPOBOAWTH (DU3MUYECKHME W XUMHUYECKHUE
HKCIEPUMEHTBI, MPOBOJAUTH 00pAaOOTKY MX pe3yJIbTaTOB U OLEHUBATh MOIPEIIHOCTH, BBIIBUTaTh
THIOTE3bl M YCTAHABIMBATh T'PAHUIIBI X NMPUMEHEHHUS, MPUMEHSATh METOJbl MaTeMaTHYECKOTO
aHaJIHM3a U MOJICIMPOBAHUS, TEOPETHYECKOTO U 3KCIIEpUMEHTaIbHOTO nccnenosanus (I1K-16);

- TOTOBHOCTBIO TPOBOJUTH CTaHAAPTHBIE W CEePTU(UKANUOHHBIC WCIIBITAHUS
MaTepualioB, U3ICIHUI 1 TexXHOMoruueckux mnporeccos ([TK-17);

- TOTOBHOCTBIO ~ HCIIOJIb30BaTh 3HAHME CBOMCTB  XMMHMYECKHX  JJIEMEHTOB,
COCIMHEHUH M MaTepuaJioB Ha HUX OCHOBE Uil pelIeHHs 3agad NpodecCHOHATbHON
nestensHocTH (TTK-18);

- TOTOBHOCTBIO HCIOJIH30BATH 3HAHHSI OCHOBHBIX (PU3UUECKUX TEOPH IS PELICHUs
BO3HHUKAIOIMINX (PU3NYECKUX 33J]au, CAMOCTOSATEILHOTO puoOpeTeHus (GU3NIECKUX 3HAHUH, 1T
MOHWMaHHS PUHIUIIOB pabOTHl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE BBIXOJSIINX 32 TPEICITHI
KOMITETEHTHOCTH KOHKpeTHoro Hanpasinenus ([1K-19);
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- TOTOBHOCTBIO H3Y4aTh HAYYHO-TEXHHYECKYI0 HMH(POPMALMIO, OTCUYECTBEHHBIH WU
3apyOeKHBIN OMBIT 10 TeMaTHke uccneaoBanus (ITK-20).

3aBepIiaronuM 3TarnoM o0ydeHus 1o HampasieHuto moarotoBku 18.03.01 Xumuueckas
TEXHOJOTHsS, Mpodumo «XuMUYecKass TEXHOJOTHS TYrOIJIaBKUX HEMETAJUIMYECKUX U
CHJIMKAaTHBIX ~MaTEepHaJiOB» SBISETCS 3allUTa BBIMTYCKHOM KBaTU(HUKAIIMOHHONH paboThHI
Oakasnaspa.

B pesynbrare npoxoxkAeHHsI TOCYAApCTBEHHOM MTOrOBOM arTecTaluu (BBIIOJHEHUS
BBIMTYCKHOM KBaTU(UKALMOHHON pabOThI) CTYIEHT JTOJKEH:

3uams:

— TOpSAIOK OpraHu3aluy, MUIAHUPOBAHHS W TMPOBEACHUS HAYyYHO-HCCIETOBATENbCKUX
paboT ¢ UCIOJIb30BAHKUEM MOCIEAHUX HAYYHO-TEXHUUYECKUX TOCTHXKEHUH B TaHHOM 00J1acTH;

— (U3UKO-XMMHUYECKHE OCHOBBI CHHTE3a TYIOIUIABKMX  HEMETATUYECKUX H
CHJIMKAaTHBIX MaTePUAJIOB U IPUMEHSTH 3TH 3HaHUS HA IPAKTUKE;

— OCHOBHBIE TPEOOBAaHHUSA K MPEICTABICHUIO PE3YIbTATOB MPOBEACHHOIO UCCIIEIOBAHUS
B BU/JIC HAYYHOI'O OTYETa, CTaThU WU JOKJIAJa;

Ymems:

— CaMOCTOSITENILHO BBISIBIISITH MEPCIEKTUBHBIC HAIIPABJICHUS HAYYHBIX HCCIEIOBaHUM,
000CHOBBIBAaTh AaKTyaJbHOCTb, TEOPETUYECKYI0 M TMPAKTUYECKYI0 3HAUYUMOCTH MPOOJIEMBI,
IPOBOAMTH JKCHEPUMEHTAIbHbIE HCCIEIOBaHMs, AaHAJIM3UPOBaTb U  HHTEPIPETUPOBATH
MOJTy4YeHHBIE PE3YIbTaThI;

— OCYILECTBIATh MOUCK, 0OpabOTKY M aHaAJIW3 HAayYHO-TEXHUYECKONW MHPOpMAIUH I10
TEME BBIIOJIHSIEMOM pabOoThI, B TOM YUCJIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUI;

— paboTaTh Ha COBPEMEHHBIX MPUOOpPaX, OPraHU30BLIBATh MIPOBECHUE IKCIIEPUMEHTOB
Y MCIIBITaHUH, IPOBOIUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3YJIbTATHI,

Braoemy:

— METOJOJIOTUEH W METOJMKOW IMPOBENEHUS HAyYHBIX HCCIIEIOBaHUI; HaBbIKAMHU
CaMOCTOSITENIbHON HAYYHOU U MCCIIE0BaTENbCKON paboThl;

— HaBbIKaMH pabOThl B KOJUICKTHBE, IJIAHHUPOBATh U OPTraHU30BBIBATH KOJUICKTUBHBIE
HAy4YHbIE HCCJIEIOBAHUS; OBJIAJEBAaTh COBPEMEHHBIMH METOJAAMM HCCJIEJOBaHUS W aHalIMu3a
MOCTaBJIEHHBIX MPOOJIEM;

— CIIOCOOHOCTBIO pelIaTh MOCTAaBJICHHBIC 3aJaud, WCIOJb3yd YMEHHUS W HaBBIKH B
OpraHu3ali HayYHO-UCCIEeI0BaTEIbCKIX U TEXHOJIOTHYECKUX paboT.

BBIIIYCKHOM KBaJNU(UKALMOHHONW paOOThl. ANEUsiiMs O HECOIJIaCUU C pe3yJibTaTaMu
3alUTHI BHITYCKHOM KBAJM(HUKAIIMOHHON paboThl HE IPUHUMAETCSI.

3. KpaTkoe conep:kaHue rocyapcTBeHHOH HTOTOBOW aTTeCTAIIHH

I'ocynapcTBeHHass UTOroBas arrectanusi oOydyaroUmMxcs B (opMe 3aliuThl BBITYCKHOMN
KBaJIM(UKAIIMOHHOW paboThl MPOBOAMUTCS TOCYIapCTBEHHOW SK3aMEHAIIMOHHOW KOMHUCCHEH
(I'SK).

3amuTa BBITYCKHOW KBaJU(UKAIIMOHHOW PabOTHI sBiIIETCS 00sA3aTeIbHONW MpOLEeaypoit
UTOTOBOM  TOCYIapCTBEHHOW aTTeCTallMM CTYAEHTOB BBICIIMX Y4YEOHBIX 3aBelICHHH,
3aBeplIalOIMX OOydeHHEe IO HaNpaBJIEHUIO MOJArOTOBKM OakanaBpuata. OHa MpPOBOAUTCSA
nyOoJIMYHO Ha OTKpBITOM 3acefaHuu ['OK coriacHo yTBep»JA€HHOMY JeKaHaToM rpaduky, Ha
KOTOPOM MOTYT MPUCYTCTBOBATh BCE JKEJAIOIIHE.

Marepuaisl, pecTaBIsIeMble K 3alIUTE:

BBITTYCKHAs KBaTu(UKaImoHHas paboTa (MOSCHUTEbHAS 3aITUCKa);

3ajaHue Ha BeimoaHeHue BKP;

oT3bIB pykoBoauteis BKP;

peuensus Ha BKP;

npe3eHTanus (pa3gaTovyHblil MaTepHa), MOAMNNCAHHAs PYKOBOAUTENEM;

JOKJIAJ.
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B 3agaun I'OK BXonsT BBISBIEHHE MOATOTOBICHHOCTH CTYJCHTAa K MPOQECCUOHATHLHOM
JEATeTLHOCTH WM TPUHATHE PEIICHUS O BO3MOXXHOCTH TIPUCBOCHHUS €My KBaTu(HUKAIUN
«OakanaBpy.

Pemennie o mpucyXIeHUU BBIMTYCKHUKY KBalu(UKAMKU «OakajgaBp» MPUHUMAETCS Ha
3aceganuu ['OK mpocThiM OOJBIIMHCTBOM HPHU OTKPHITOM T'OJOCOBAHUM WICHOB KOMHUCCHM Ha
OCHOBAHMHM pE3yJIbTATOB MTOTOBBIX MCIbITAHUN. Pe3ynbTaTbl ONpEnensoTCa OIEHKaMU
COTIUYHOY, «XOPOIIOY, KYAOBICTBOPUTEIHHOY, KHEYTOBICTBOPUTEIHLHO.

OOyuaromuiics MMeeT MpaBO IMOAaTh B ANCIUISIUOHHYI0 KOMHCCHUIO AamelUIIHI0 O
HapyIIEHUH, TI0 €r0 MHEHHUIO, YCTAaHOBJICHHOMU MPOLIETYPHI 3aIUATHI

4. O0beM rocy1apcTBeHHOI UTOTOBOI aTTeCcTAMU

locynapcTBeHHasi WTOTOBasi aTTecTalus IMPOXOJUT B 8 ceMecTpe Ha 0Oa3e 3HaHUH,
MOJIYYEHHBIX CTYACHTaMU IpU HM3y4eHUHM AuCHUIUIMH HanpasieHus 18.03.01 Xwumwuueckas
TeXHOJIOTHS, Tpomib «XHUMHUECKash TEXHOJIOTHS TYrOIUIaBKUX HEMETAUNIMYECKUX |
CUJIMKATHBIX MaTEPUAJIOB.

KonTpons 3HaHuMii  00ydaromMXcsi, TMOJYYEHHBIX IPU  OCBOEHMM  OCHOBHOM
0o0pa3oBaTeNbHOM  IPOrpaMMbl,  OCYIIECTBIsieTcs B (opmMe  3amuThl  BBITYCKHOMH
KBTN(DUKAIIMOHHOU PabOTHI ¥ MIPUCBOCHHMSI KBATH(PUKAIIUN «OaKaIaBp.

. B 3agernsix | B akagem.
Bunsl yaeOHOM paboTh

SIMHHIIAX gacax
OO61as TpyA0€MKOCTh TUCHHUILIMHBI IO YUeOHOMY MIIaHy 6 216
CamocrositenbHas padora (CP): 6 216
Brinonnenue, Hanucanue u opopmienue BKP 6 216

Bup xoutpons: 3amura BKP

4.6. ®akyJIbTATHBbI

AHHOTaI U padoyeii MPOrpaMMbl U CHUIIINHBI
«IlepeBox HaydHO-TexHHYecKoil auTepatyps» (PT/.1)

1. Heab AUCHUIIMHBI — MPUOOpPETEHUE O0yUYaIOIMMHUCS 001Iel, KOMMYHUKATUBHON U
npoecCHOHANBFHOM KOMIIETEHIIUH, YpPOBEHb KOTOPBIX Ha OTAENBHBIX JTamax A3bIKOBOM
MOJTOTOBKH TO3BOJISIET BBIMOJHATH Pa3jIMYHBbIE BHUIBI MPO(ECCHOHAIBHO OPUEHTHPOBAHHOTO
MepeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU JAEATEITbHOCTH.

2. B pe3yabTare u3y4eHus AUCUUILIMHBI 00yYAIOUIUIACS TOJIKEH:

Obaaoams crnenyromumu o0mekyasTypHbiMu (OK) koMneTeHuusaMu:

— CIOCOOHOCTHI0O K KOMMYHHUKAIIMM B YCTHOW M MUCHMEHHOW (opMax Ha PYCCKOM H
WHOCTPAaHHOM  SI3bIKax JJIsl  pEIIeHUs 3a7a4  MEXKIMYHOCTHOTO UM MEXKYJIBTYpHOTO
B3aumoeiicTeus (OK-5);

— TOTOBHOCTBIO H3y4aTh HAayYHO-TEXHHYECKYI0 WH(POPMAIHIO, OTCYECTBEHHBIA W
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3nams:

— OCHOBHBI€ CIIOCOOBI JOCTH)KEHHSI SKBUBAJICHTHOCTHU B IIEPEBO/IC;

— OCHOBHbIE IIPUEMBI IEPEBOJIA;

— SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITUU SI3bIKA KAK CUCTEMBIL;

— J0CTaTOYHOE Ui BBIMIOJIHEHUS [E€pPeBOJa KOJMUYECTBO JIEKCHYECKHX EIUHMUII,
(b pa3eonoru3MoB, B TOM YHCIIE COLUATHHBIX TEPMUHOB U JTMHTBOCTPAHOBEIUECKUX PEANUA.

Ymems:

— IPUMEHSTH OCHOBHBIE ITPUEMBI TIEPEBO/IA;

— OCYIIECTBIISITh TMHUCHMEHHBIA TEPEBOJ C COOJIOJICHHEM HOPM  JIEKCHYECKOH
HKBHUBAJIEHTHOCTH, COOJIIOICHUEM TPAMMATHUECKUX, CHHTAKCHUECKUX U CTHIIMCTUYECKUX HOPM;

— 0(OPMIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PENIAKTOPE;
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— OCYLIECTBIATH MEPEBOJ C COONIONEHUEM HOPM JIEKCHUYECKOH OSKBUBAJICHTHOCTH,
COOJIIO/IEHHEM TPaMMAaTHYECKUX, CHHTAKCHYECKUX U CTHIMCTUYECKUX HOPM TEKCTa MepeBoaa U
TEMIOPAJIbHBIX XapAKTEPUCTUK UCXOAHOIO TEKCTA;

Braoemy:

— METOAMKOM NpPEeanepeBOAUYECKOr0 aHajlu3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY
BOCIIPHUSATHIO HCXOIHOT'O BBICKAa3bIBaHUS;

— METOJIMKOHM TOATOTOBKH K BBIMOJHEHHIO NEPEBOJA, BKIIOYAs MOUCK WH(GOpMAIMU B
CIPAaBOYHOM, CIIELUAILHON JIUTEPAType U KOMIIbIOTEPHBIX CETHX;

— OCHOBaMM CHCTEMBbl COKpPALLEHHOW MEpPEeBOJYECKONM 3alluCU TNpPU BBINOJIHEHUU
HepeBo/Ia;

— OCHOBHOW MHOS3BIYHOM TEPMHUHOJIOTHUEN CIIEHUAIIBHOCTH,

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JINTEPATYPHI 110 CIIEUATIBHOCTH.

3. KpaTkoe coaep:kanue IUCHUIITHHBI

Beenenue. IIpenver u ponb mepeBofa B COBPEMEHHOM oOuiectBe. PasnuyHble BHIbI
nepeBoJia. 3alauy U MECTO Kypca B IOATOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.

Moayns 1

1.1. CpaBHeHHe ToOpsKa CIIOB B aHTJIMHCKOM M PYCCKOM mpeioxeHusx. [leperoa
IPOCTOT0 IOBECTBOBATEJILHOTO MPEIOKEHUS HACTOSILEr0, OyAyIIero 1 MpoIeIiero BpeMeHH.
OcoOeHHOCTH TIEpeBOAAa BOMNPOCUTENBHBIX M OTPHULATEIbHBIX IPEAJOKEHUN B PA3IUUYHBIX
BpEMEHaXx.

1.2. [lepeBon npemioxenuii Bo BpemeHax Indefinite, Continuous. Yrenue u nepeBoj 1no
TeMe «XUMUD».

Monyisb 2.

2.1. TlepeBoxm mpemnoxenuii Bo Bpemenax rpynm Perfect, Perfect. Continuous
(YTBepAMTENbHBIE, BOPOCUTENbHBIC U OTpHLATENbHBIE (opMbl). OCOOEHHOCTH YNOTpeOIeHUs
BCIIOMOTaTEJIbHBIX IJIaroJIOB.

2.2 llepeBox crpanarenbHOro 3anora. TpynHble ciydyaud IEpeBOAa CTPaAaTeIbHOIO
3ayora. UreHue u mepeBoj TeKcToB mo TeMe «Hayka u HayuyHble MeTOAB». AKTHBH3aLUs
JIEKCUKU MTPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoj mpuaaToOuHbIX mpepioxeHuil. Ilpuaarounsie nomnexamue. [pugarounsie
ckazyemble.  Ilpunmarounsie  ompenenurenbHble.  [Ipuaarounble  OOCTOATEILCTBEHHBIE,
IIPUIATOYHBIE JOTIOJIHUTENbHBIE.

2.4. Tunsl YCIOBHBIX NPEUIOKEHUM, MpaBuia U 0COOEHHOCTH MX mnepeBoja. [IpakTuka
nepeBoJia Ha mpuMepax TeKCcToB o Xumuu, /{. M. Menoeneese, nayke u mexnonocuu.

2.5. lTlepeBon mpeAsioKEHUN C Yy4eTOM IIpaBWiIa corjacoBaHus BpemeH. [Ipsmas u
KOCBEHHasl peyb.

2.6. PaznuuHble BapuaHThI IEPEBOA CYILIECTBUTEIBHOTO B MIPEITIOKEHUH.

2.7. MopnanbHble I1arojisl 1 0cOOEHHOCTH MX IepeBojia. Pa3BuTre HaBBIKOB MEpPEeBOA IO
teme «Hayka 3aBTpaiHero JHs».

2.8. CrienmasibHasi TEpMHUHOJIOTHS 110 TeMe «JlabopaTopus».

2.9. Cokpamenus. OCOOEHHOCTH UX MepeBojia. Pa3BuTre HaBBHIKOB MEPEBO/Ia HA IPUMEPE
TEKCTOB Mo TeMe «JlabopaTopusi, U3MEpEeHUs: B XUMHUM.

Mopyns 3.

3.1. Henuunble popmel rnarona. Mupunutus (HeonpeaenenHas ¢opma riaroia). Poib
MH(UHUTHBA B IPEUI0KEHUN U BapUAHTHI IIepeBo/ia Ha pycckuil si3bIK. [Ipuyactus u repyHauil.

3.2. HudunutuBHble 000poTH.. OOOPOT [OMONHEHHE € MH(PUHUTHBOM. BapuaHThI
IIepeBOIa HAa pycCKui sA3bIK. TepMuHonorus rno reme «CoBpeMEHHBIE TEXHOJIOTHH.

3.3. OOGopor mnomiexariee ¢ HHPUHUTHBOM. Pa3nudyHble BapuUaHTHl TEPEBOJA.
TepmunosIOrHs O TeMe «XUMHUYECKAs] TEXHOIOTHUSD.

3.4. IlepeBoa mpUYacTHBIX 000pOTOB. AGCONMIOTHBIN MpUyacTHEI OO0POT M BapUaHTHI
nepeBojia. Pa3BuTie HaBBIKOB MEpeBoO/ia Mo TeMe « XUMHUYeCcKasi TEXHOJIOTUS».

4. O0beM y4eOHOH JUCHUIIINHBI
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Bits! yuc6Hoi paGoTs! B 3auetHBIX | B akamewm.
SAMHUIIAX gacax

OO01mmast Tpy1I0€MKOCTh TUCHUTUTHHBI TI0 Y4eOHOMY IUIaHy 4 144
AyauTOpHBIE 3aHSATHUS 0,55 20

Jlexknuu - -

[IpakTrueckue 3aHATUS 0,56 20
CamocrositenbHas padoTa: 3,33 120
By uToroBoro KOHTpOJIS: 3a4€T C OIEHKOM 0,11 4

AHHOTanus padoyeil NPOrpaMMspl AU CHHUILIMHBI
«'pakaanckasi 321U TA B Ype3BbIYaMHBIX cuTyanusax» (PT/ .2)

1. Heap MMCUMIVIMHBI — TIOJATOTOBUTH CTYACHTA K OCMBICICHHBIM MPAKTHYCCKUM
JNEHCTBUSAM 10 00ECNeYeHHIO CBOEH 0E30MacHOCTH U 3alllUThl B YCIIOBUSX BO3HUKHOBEHUS
Ype3BBIYANHON CUTYAIIUH IPUPOTHOTO, TEXHOTCHHOTO M BOGHHOTO XapakTepa.

2. B pe3yabTaTe M3y4eHUs JMCUUILINHBI 00y4aI0 M IACH J0JIZKeH:

Obnaoams cnenyrormmumu o0mekyasTypHbiME (OK), obmenpodeccrnonanmsapivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTreHIusAMu:

- CIOCOOHOCTBIO HUCIIOIB30BaTh MPUEMbl OKa3aHHS MEPBOM MOMOIIU, METOIbI
3alUTHI B YCIOBUAX Upe3BbluaitHbix cutyarui (OK-9);

- BJIQJICHUEM  OCHOBHBIMM  METOJAMU  3alIUTHl  [IPOU3BOACTBEHHOI'O
nepcoHata U HaceJeHUs] OT BO3MOXKHBIX IMOCJIE/ICTBUN aBapwii, KaTacTpo(, CTUXUHHBIX
oencreuii (OITK-6);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUECKUE PEIICHUsl MpH pazpaboTke
TEXHOJIOTHYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJIOTUU C YYETOM
9KOJIOTMYECKUX TOoCieACTBHIH ux npumeHenus ([1K-4).

3namo:

- XapaKTePUCTUKU MPUPOIHBIX OCIICTBUH, TEXHOTCHHBIX aBapuii M KaracTpod Ha
paaMaIMOHHO, XUMHYECKHA U OMOJIOTUIECKH OMACHBIX 00BEKTaX, MOpaXKaromue GakTopsl IPYrHx
OITIaCHOCTEM;

- OCHOBBI BO3JICHCTBUS OMACHBIX (PAKTOPOB UPE3BBIYAIHBIX CUTYallUH Ha YellOBEKa
U IIPUPOJHYIO Cpey, TOIMYCTUMBIE ITpe/iebHble KpUTEPUN HETaTUBHOTO BO3ACHCTBUS;

— Mepbl 0€30MacHOro TMOBEEHUS MPHU MPeObIBAHUU B paiioHaX (30HaxX) IMOXKapoB,
PaZi0aKTUBHOIO, XMMHUYECKOIr0 U OMOJIOrHYECKOro 3arps3HEHMS;

— CIOCOOBI U CPECTBA 3alTUTHI YEIOBEKA OT BO3JICUCTBUS MOPaXKAOMUX (aKTOPOB
Ype3BBIYAHBIX CUTYAIMH IPUPOJAHOTO, TEXHOTCHHOTO U BOGHHOTO XapakTepa.

Ymemu:

— UCIIONIb30BaTh CPEJICTBA 3AIlIUTHI OPTaHOB ABIXAHUS M KOXKU, MEIUIIMHCKUE IS
CaMO3aIlUThl U OKA3aHUS TOMOIIH IPYTHM JOJISIM;

- MPUMEHSTH TIEPBUYHBIC CPEJICTBA TMOXKAPOTYIICHUS JUTS JTOKAIN3AIMA U TYIICHUS
Mo’kapa, BOHUKIIIETO B ayTUTOPUU (J1TaOOpaTopuH);

— OKa3pIBaTh ce0€ © JPYrMM TIOCTPAJaBIIUM MEIUIHUHCKYIO TIOMOIIb C
UCTIOJIb30BaHUEM TaOCIBHBIX U MOAPYYHBIX MEIUIIMHCKHUX CPECTB.

Braoems:

— npuéMaMy TMPOBEACHUS YACTHYHOM CaHUTApHOW OOpabOTKH TpU BBIXOAEC U3
paifoHa (30HbBI) PaAMOAKTUBHOTO, XUMHUYECKOTO U OMOIOTHYECKOT0 3arps3HeHUs (3apakeHUs );

- CIOoCO0aMH M TEXHOJIOTHSIMH 3aIUTHI B YPE3BBIYANHBIX CHTYAIIHSIX.

3. Kpartkoe coaep:xaHue TUCUMILIHHBI
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1. OmacHoctu mnpuponHoro xapaktepa. CTuxuiiHble O€ICTBUSA, SBICHUS HPUPOIBI
pa3pyLIUTENbHOM CHJIBI — 3€MIIETPSICEHUS, HABOJHEHUS, CEJIEBBIC MMOTOKH, OMOJI3HU, CHEXKHBIE
3aHOCBHI, U3BEPKEHHUE BYJIIKAHOB, 00BAJIbI, 3aCYXH, yparaHbl, Oypu, HoxKapsbl.

2. OmacHOCTH TEXHOTEHHOTO XapakTepa. ABapuH U KaTacTpodbl HA paAHallMOHHO
OIIAaCHOM OOBEKTE, XUMUYECKH OIACHOM OO0BEKTe, OMOJOrMYeCKH OINACHOM OOBEKTE, Ha
TpaHcropTe  (KEJIe3HOJOPOKHOM,  aBTOMOOMJIBHOM,  pEYHOM,  aBHUAllMOHHOM);  Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIBHBIX CUCTEMAaX KU3HE00eCIeUeHHUS.

3. OnacHocTH BOGHHOr0 Xapakrepa. [Ipumenenue opyxus MacCOBOro MopaxeHus
(simepHOro, XMMHYECKOro, OMOJIOrMYECKOro), OOBIUHBIX CpPEACTB C  3aKUraTelIbHbIM
HaIlOJIHEHUEM, HOBBIX BHJOB OpYXKHA. 30HBI 3apak€HUs OT CpPEICTB MOPAKEHUS U HX
BO3JICHCTBUE HA HACEIICHUE U OKPYKAIOLIYIO IPUPOJHYIO CpENy.

4. Tloxapnas 06€30MacHOCTb — COCTOSHME 3allUIIEHHOCTH HaceleHUs,
UMYIIECTBa, oOOLIeCTBA W TrocyigapcrtBa oT moxapoB. [loxkapHas omnacHOCTh (IPUYMHBI
BO3HUKHOBEHHUS MOXKapoB B 3[aHUX, JIECHBIE MOKaphl). Jlokanuzanus U TylIEHHE MOXKApOB.
[Tpocreiine TexHUYECKUE cpeacTBa noxaporyumenus (oruerymureny OIl -8, OY-2) u npasuiia
M0JIb30BAaHUS UMH.

5. KoMIutekc MeponpusiThii rpaXKJaHCKOM 3aIUThl HACEJICHMUS.

Onosemienue u uHGOpMHUpOBaHHE HaceneHus 00 omacHocTH. [IpuHsATHE HaceneHueM
curHaioB omnoBemieHus («Buumanue Bcem!y», «BoszmymHas TpeBoray, «PagmanumonHas
OMACHOCTBY, «XHUMHUEcKas TpeBora», «OT00il OMacHOCTU») W MOPSAOK JACUCTBUS MO HUM.
OBakyalus HaceJIeHHs U3 30HbI OMacHOCTH. CHocoObl »BakyallMM OKCTpEHHas »BaKyallus
CTYJIEHTOB U3 ayJUTOPUU NP BOBHUKHOBEHHUH I10XKapa.

CpenctBa MHAMBUAYAIbHON 3amuThl opraHoB neixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-
2K, PITA-1, PIIT"-67M, PVY-60M, «®enuxcy, I'’I3K, AT, AIIT-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauIMHCKHIE CPEACTBA 3aIIUTHI.

CpencTBa KOJUIEKTMBHOW 3alllUThl HaceneHus. Ha3zHaueHue,  3alIuTHBIE CBOMCTBA
yoexum. [IporuBopanuanmonnsie ykpbiTust (IIPY, mnoasemHble memexoaHble MEPEXO.bl,
3ariayOJIeHHbIE CTaHIIMM METPOIIOJIUTEHA), MpOCTEHIINE YKPBITUS (TpaHIIEH, OKOIIbI,
nepexpbIThie menn). [IpaBuia 3anarus yoexuina.

6. OxkazaHue NHepBOM MEIUIMHCKOW NOMOIIM NPH 0XKOraxX, PAHEHUSX, 3apaXKECHUsIX.
[TpoBeneHne 4acTUYHON CaHUTApHON 00pabOTKM KOXHBIX MOKPOBOB YENIOBEKA IPH BBIXOJE U3
30H PaJMOaKTUBHOTO, XMMHUYECKOTO M OHOIOTUYECKOTO 3apa)XeHHs (3arpsi3HEHus), U3 30H
MI0>KAPOB.

7. JluxkBumanus mocieaCTBUM Ype3BBIYAWHOW CUTyallMu. PagualniMoHHas U XUMHUYECKas
pa3Beaka odyara mopakeHHs (3apaxkeHus). ABapuilHO-cmacaTelbHbIe padoThl. CrernuanbHas
00paboTKka TEXHHMKH, MECTHOCTH, OOBEKTOB (JIe3aKTHBAIUS, Jerasanus, JAe3HH(EeKIus,
JIE3UHCEKIINSA).

8. DOKcTpeHHas »HBakyalluss U3 ayauTopuu (1abopaTopuu) B YCIOBHUSX TIOXKapa,
pPaAMallMOHHOTO, XUMUYECKOT0, OMOJIIOTMYECKOT0 3arpsi3HEHUsI TEPPUTOPUU C HUCIIOJIB30BAHUEM
npocredmx cpencts 3amuThl («Denukey», ['I3K, nporusorasa I'T1-7 ¢ JII1I'-3).

4. O0beM y4eOHOH JUCHUIJIMHBI

o B 3auernpix | B akamewm.
Buz yuebHoit paboTbl
eIMHUIIAX qacax
OO0w1ast TPyA0EMKOCTh AUCHUILIUHBI TI0 Y4eOHOMY IIJIaHy 1 36
AyIUTOpPHBIE 3aHATHS: 0,11 4
Jlexkuun 0,11 4
CamocTosiTenbpHas padboTa 0,78 28
Bug uToroBoro KOHTpOJIs: 3a4€T 0,11 4

5. TPEBOBAHMUSA K YCJIOBUSAM PEAJIM3AIIUU TPOT'PAMMBbI
BAKAJIABPUATA
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5.1. TpeOoBaHus K KaApOBOMY o0ece4eHH 0

KanpoBoe obecnieuenue mporpamMMmbl OakajaBpuaTa COOTBETCTBYET TpeOOBaHUSAM
dI'0C BO:

— peanu3alMIO MporpaMMbl OakajaBpuaTa OO0ECHEUMBAIOT HAYYHO-TIEAArOrMuecKue
pabOTHUKM YHUBEPCUTETa, a TakKe JHIA, NIPUBJIEKAEMble K pealu3aliyd IpOorpaMMbl
OaxanaBpuaTa Ha yCJIOBUSAX I'PakJaHCKO-IIPAaBOBOT'O JOTOBOPA;

—  KBaIM(UKAIMSA PYKOBOASIIUX U HAYYHO-TIEJArornuecKux pabOTHUKOB YHUBEPCUTETA
COOTBETCTBYET  KBaTU(UKAIMOHHBIM  XapaKTEpPUCTHKAM, YyCTAHOBJIEHHbIM B Eaunom
KBAJTM(HKAIIMOHHOM CIIPABOYHUKE JOJDKHOCTEH PYKOBOIUTENCH, CHEIHUAINCTOB U CIyXKalluX,
paznene «KBanupukalnoHHbIE XapaKTEPUCTUKU AOHKHOCTEH PYKOBOJIUTENEH U CIIEUATNCTOB
BBICHIETO TPO(PECCHOHATBFHOTO ¥ JOMOJHUTEIBHOTO MpodhecCHoHAIBHOTO 00pa3oBaHUs,
YTBEPKACHHOM TpPUKa30oM MUHHCTEPCTBA 3APaBOOXPAHEHUS M COLMAIBHOTO Pa3BUTUA
Poccuiickoit @enepaunu ot 11 suBaps 2011 r. Ne 1H (3apeructpupoBaH MHHHCTEPCTBOM
toctuiii  Poccuiickoir ®deneparuun 23 mapra 2011 1., perucrpammonubeii Ne 20237) u
PO eCCHOHAIBHBIM CTaHIAPTaM;

— Jond IUTaTHBIX HAy4YHO-TIENAarormyeckux pabOTHUKOB (B  MPHUBEIEHHBIX K
[EJIOYHCICHHBIM 3HAYEHHUsIM CTaBOK) Oosiee 50 MPOIEHTOB OT OOIIETr0 KOJMYECTBA HAYYHO-
[earornyeckux paboTHUKOB YHUBEPCUTETA (aKaJeMUUECKUil OakanaBpuar);

— 0Nl HAy4YHO-NEJarormyeckKux paOOTHUKOB (B MPHUBEACHHBIX K IEIOYHCICHHBIM
3HAUEHUSM CTaBOK), MMEIOIIUX YYEHYIO CTeneHb W (WJIM) y4yeHOe 3BaHUE, B OOIIEM 4YHUCIe
HAyYHO-TIEJArOTHYCCKUX PAOOTHHUKOB, pEaTM3yIOIIUX IporpaMMmy OakamaBpuarta, Ooiee 60
IIPOLIEHTOB;

— 0N HAy4YHO-TIENAarorM4ecKuX pPaOOTHUKOB (B TPUBEICHHBIX K IEIOYNCICHHBIM
3HaYCHHUSM CTaBOK), MMEIONIMX 00pa3oBaHWE, COOTBETCTBYIOIIEE MPOQIIII0 TPErnoJaBacMoi
JTUCIUIUIAHBL (MOJyJs), B OOIIEM YKCie HAyYHO-TIEJAarormueckux pabOTHUKOB, PeaU3YIOIINX
nporpamMmy OakajiaBpuara, COCTaBIsATh Oojee 80 MPOIIEHTOB;

— CpeIHeroJoBOo€  YHCIO  MyONWKAlMi  Hay4yHO-TIENarorui4eckux  pabOTHHUKOB
YHHUBEpCHUTETa 3a MEpHOJ pealu3alui MporpaMMmel OakanaBpuara B pacyere Ha 100 HaydHo-
MeIarOrMYecKiX PaOOTHUKOB (B MPUBEACHHBIX K IIEJIOYHCICHHBIM 3HAYCHUSM CTAaBOK) JTOJIKHO
COCTaBIISITh HE MeHee 2 B XKypHaJlax, MHACKCHpPyeMbIX B 0a3ax manueix Web of Science wmu
Scopus, nmn He Menee 20 B JKypHaax, MHISKCUpYEeMbIX B PoccuiickoM HMHIEKCe HAaydHOTO
LUTUPOBAHUS;

— 707151 paOOTHUKOB (B MPUBEACHHBIX K LEIOYNCICHHBIM 3HaYCHHUSIM CTaBOK) U3 YHUCIIA
pykoBojguTened M paOOTHUKOB  OpraHM3aluii, JesATeNIbHOCTh KOTOpPBIX CBfA3aHa C
HalpaBJIEHHOCTBIO (IpoduiieM) pealu3yeMol IporpamMmbl OakanaBpuara (MMEIOIIMX CTax
paboThl B 1aHHOW NpodecCuoHANIBHOM 00acTH He MeHee 3 jieT) B oOmieM yucie paboTHUKOB,
peanu3yoLmx nporpaMmy 6akanaBpuara, He 6osee 10 mporeHToB.

— olliee pyKOBOJICTBO HAy4yHBIM COJEpXKaHHEM IporpaMMbl OakajlaBpuaTa
ONpENeNICHHOW  HamNpaBlIeHHOCTH  (Mpoduis)  OCYILECTBISETCS  IUTATHBIM  HAay4dyHO-
MeAarorndyeckuM pabOTHUKOM OpraHU3allii, UMEIOIIMM YYEHYIO CTENeHb, OCYILECTBISIOUINM
CaMOCTOSITeNIbHbIE HAYYHO-HUCCIIE0BATENILCKUE MPOEKThl U YYAaCTBYIOIIUM B OCYIIECTBICHUHU
TaKUX IPOEKTOB IO HAIPaBJIEHUIO (TPO(UITIO) TOATOTOBKH, UMEIOIIUM €KEr0JHbIE MyOINKaluU
o pe3yibTaTaM YKa3aHHOW HAy4YHO-MCCIIEOBATENbCKOM  JIEATENPHOCTH B BEIYLIMX
OTEYECTBEHHBIX U (MJIM) 3apYOCKHBIX PEIICH3UPYEMBIX HAYUHBIX JKypHAJIaX U U3AaHUAX, a TAKKE
OCYIIIECTBIISAIOIUM €KETOTHYIO0 anpoOanuio  pe3yabTaToB yKa3aHHOH  Hay4HO-
HCCJIEIOBATENIBCKOM 1eATEIbHOCTH HAa HALIMOHAJIBHBIX U MEXTYHAPOIHBIX KOH(GEPEHIINSX.

5.2. MaTepuajibHO-TeXHHYECKOE 0O0ecriedyeHue

MaTCpI/IaJIBHO-TeXHI/IquKaH Oaza YHUBCPCUTETA COOTBCTCTBYCT HeﬁCTBYIOHlHM
MMPOTHUBOMNOXKAPHBIM IIpaBWJIaM W HOpMaM H obecrieynBaeT MMPOBCACHUEC BCEX BHUIOB

132



JUACHUIUIMHAPDHOM W MEXKIUCLUUIUIMHAPDHOM  MOATOTOBKH, IPAKTUYECKOW M HAYYHO-
UCCIIEI0BATEIbCKON PabOThl 00yUarOIUXCsl, IPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM.

[lepeyeHp MaTepHaIbHO-TEXHHUYECKOTO OOECIECUEHUS BKIIIOYACT: JIGKIIMOHHBIC YYeOHBIC
ayauropun  (00OpyZOBaHHBIE BHJICONPOEKLMOHHBIM 000OpylOBaHHEM JJIs  Ipe3eHTaLuil,
CpeACTBaMU 3BYKOBOCIIPOM3BEICHHS, SKPAaHOM, U UMEIOIIMMU BbIX0J B MIHTEpHET), mOMEIIeHUs
JUI TIPOBEJICHHS] CEMMHAPCKUX U IPAKTUYECKUX 3aHATHH (000pynoBaHHbIE yueOHOH Mebenbio),
Oubnmuoreky (MMeEIONIyr0 pabodne KOMITBIOTEPHBIC MecTa Ui 0akalaBpoB, OCHAICHHBIE
KOMIIbIOTEpaMHU C JOCTYHNOM K ©0a3aM JaHHBIX M BbIXOoJOoM B HHTepHer), nabopaTopuu,
OCHAIIIEHHBIE COBPEMEHHBIM OOOpYIOBaHHWEM /ISl BBIOJHEHHS HAyYHO-HCCIIEI0BATEIHCKON
paboThl, KOMIbIOTEpHbIE Kiacchl. IIpy HMCIONB30BaHUM AJIEKTPOHHBIX H3JAHUN YHUBEPCUTET
o0ecreynBaeT KakJoro oOydyaromerocss BO BpeMs CaMOCTOSITENIbHOW MOATOTOBKU pabovYuM
MECTOM B KOMIIBIOTEPHOM KJIacCe€ C BBIXOJOM B MHTEpHET B COOTBETCTBUM C TPYIOEMKOCTHIO
U3y4aeMbIX JUCIUTUIHH.

MarepuanbHo-TexHuueckoe obecnedenne OOIl OakanaBpuaTa 1O HaIpaBICHUIO
noarotoBku  18.03.01 Xwumwuyeckas TexHONOrus, MNpopmwib «XUMHYECKass TEXHOJIOTHA
TYTOIUIABKUX HEMETANIMYECKUX U CHJIMKATHBIX MaTepHaJIOB), BKIFOUACT:

5.2.1. O6opynoBanue, He0OX0aMMOe B 00pa30BaTEJLHOM Ipolecce

—Ilapk evicokomemnepamypHo20 24308020 U INEKMPOMEPMULECKO20 000PYOOBAHUA!
IeYM BBICOKOTEMIIEPATypHBIE THUTEIbHBIE C Ta30BbIM OOOTPEBOM JIJIsi BapKH CTEKIa;
JJIEKTPONEYH CONPOTHBICHUSA C HarpeBareidsiMu u3 xpomuta JsantaHa (BHUHNUITO);
aneKTponieun conpoTuBieHus BakyymHble (tun CIIB3, CIIBJI); neun mnabopaTtopHbie
TUT€JIbHbIC 3JEKTPUUYECKHUE C CHIIMTOBBIMM HarpeBaTeIsIMU U aBTOMAaTHYECKUM PEryJIMpOBaHUEM
temneparypsl IIJI 5/12,5; mneup osnexTpuueckas [JIsi ONTHYECKOTO CTEKJIOBApPEHHs] CO
CTEKJIOMELIAIbHOW MAIlMHOW; MeuYb JJIEKTpUYecKas ¢ YCTAaHOBKOM JJIsi BBITATHBAHUS JIEHTHI
CTEKJIa; T€Yb OJJIEKTpUYECKas C PEryJupyeMoOr Tra30BOM CpEIoW; IMeYd DICKTPUYECKHE
My(denbHble W YCTaHOBKM BBICOKOTEMIIEPATypHBIE C MPOTPAMMHBIM YIIPaBICHHEM; II€UYb
AIIEKTpHYECKas TpalueHTHas; 000pyIOBaHKE Ul OTIIMBKHA CTEKOJILHBIX PACIUIaBOB; CYIIHIIbHBIC
mKagdbl; CymmIbHbIE mKadpbl BakyymHbie (MLW).

- Obopyoosanue 01151 cunmesa U n0O20MOBKU 00PA3Y08 MAMEPUANLOB:

BECHI DJICKTPOHHBIE TeXHHUEcKUe U aHanuTrueckue Cauw-120D, Caux 220, DB-60H u ap.; Becsl
naboparopusie (ACCULAB VICON); Becwl ananutuueckue (Gibertini Crystal); ma6opatopras
mianeTapHas MenbHuia RetschPM 100 ¢ pasmonbHbIMEH Tenamu ¥ OapabaHaMu; MelTbHHUIIA
BaNKOBass JabopaTOpHas, MeENbHHUIIA ImapoBas JabopaTopHas; MEJbHHIBI  IIapOBBIC
JIByXKaMepHbIe; IpoOHIIKa IeKoBas JabopaTopHas; ycraHoBka AIIP; MenbHMIIa BUOpalMOHHAs
(BUBPOMAIII); mensuuna rutanerapuas (CAH/, CatypH); apoOuika mekoBasi; BUOPOCTOII C
Ha0OpOM CHT; UCTUpATENIN JUCKOBbIE C HA0OpaMU CHUT; aHAJUTUYECKas MPOCEUBAIOIIas MALIHHA
AS 200 basiC ¢ KOMIUIEKTYIOIIMMH; OJHOIUCKOBas NLTH(OBATHLHO-TIONIMPOBATIbHAS MaIIUHA C
ABTOMAaTUYECKHM MPUCIIOCOOJICHUEM Ui ToAayn o0paslloB; yabTpa3ByKoBas BaHHa ProSonic
1000; turnu xopyHnoBsle oobemoM 10 - 500 mur; Turnu mamotHsle 06beMoM 500 - 1000 mu;
XUMHYecKas mocyaa dapdopoBasi; XMMUYECKas IMOCyla CTEKJIsSHHAs; BBITSDKHbIE HIKaQbl;
YCTAaHOBKA ISl NDIM(QOBKH H TOJWPOBKH MaTEpUAIOB; BHUOPOCTOJNBI, YCTaHOBKA IS
rerepo(azHOro OCaXKaAECHus.

- Ilpubopsl u 060opyoosanue 0151 NPoGedeHUsL CIMPYKMYPHBIX UCCIE008AHULL:
peHTreHoBckue audpakTomMeTpel ¢ 0Oasamu Kpuctauiorpadguueckux nanHeix ICDD  u
uHGOPMAIMOHHO-TTOMCKOBOM cructemoit SciGlassSofrwareSuite, B T.u. nudpaxromerp D2 Phaser
Bruker AXS; nepuBarorpadsl ¢ QoTorpaduyeckoii U IEKTPOHHON perucTpanuei, npudop
CHHXPOHHOTO Tepmuyeckoro ananusa STA 449 F3 Jupiter; nuddepeHnnanbHblii CKAaHUP YOI
KaJOpPUMETp; CHEKTPaIbHO-aHATIUTUYECKUN KOMILIEKC Ha 0a3ze MOHOXpomaropa/crekrporpada
MS3504i; criekTpoMeTp KOMOWHAIIMOHHOTO PACCESIHUS CBETa HCCIIEIOBATEILCKOrO Kiacca C
BBICOKOpa3penialonuM  KoHpoKanbHbIM ~ MHKpockormom  Horiba, LabRamHRVisible-NIR;
ONTHYECKHEe MHUKPOCKOmbl, B T.4., Olimpus BX 51 ¢ KOMOBIOTEpHBIM yIpaBICHHEM U C
BBICOKOTEMIIEpaTypHbIM cTosukoM LinKam; na3epHsiii ananuszarop 3ineMeHTHOTO coctaBa LEA-
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S500 ¢upmbr «Solary; macc-criekTpomMeTp ¢ WHIYKTUBHO cBsizaHHOW 1ma3moit ICAP-Q;
dbeMrocekyHaHBIN Ja3epHbIi Komruiekc TETA-X ¢ cucTteMoil MUarHOCTHKWA W3IydeHUsS |
MO3UITMOHUPOBAHUS, YKOMIUIEKTOBAHHBIM ONTHYECKHM CTOJIOM; IuppoBoii ocumuiorpad TDS-
154D, ronumomerp I'5SM, wmukpockon JENAPOL; na3zepHblii rpaHyloOMETp; MHUKPOCKOI
ontrueckuid monsipusanuonubiii (IIOJIAM-211); mukpockon Meramnorpaduyeckuii (MUH-8);
MamuHbl paspeiBHbIe (FM-250, FM-500); ycraHoBka it ONpeAesieHHUs] TEeIJIOMPOBOAHOCTH
orHeynopoB HecranuonapabiM MetonoM (ISO 8894-1, meTon KpecTOBHHBI), YCTaHOBKA IS
OmpefieNieHUs]  TEIUIONPOBOAHOCTH  BBICOKOTEIUIONPOBOAHBIX ~ MaTE€pPHAlIOB  CTAIl[MOHAPHBIM
meronoM; moct emkocted (E8-2); tepaommerp (E6-13); usmepurens ummutanca (E7-20);
ocrmutorpad (MPY-1M); mukpockon ckanupyroutuii anektponubiii (TESCAN); nepuatorpad
(MOM).

- Ilpubopvr u o0060pyoosanue O NPOBEOeHUs MEXHOLOSULECKUX —UCHbIIMAHULL:
YHUBEpCalibHas ~ paspbiBHas  MamuHa  Shimadzu;  aunaroMeTpsl  BEpTUKAIBHBIE U
TOPU30HTAIBHBIN ¢ KOMITbIOTepHBIM yrpaBieHueM Dil 402 PC; MukpoTBepioMephl ¢ pydHbIM H
ABTOMATHUYECKUM Harpy>KeHUeM; MPHOOPHI JUIs ONIpeIeNIeHUs YASTbHOW OBEPXHOCTHU MTOPOIIKOB
I[ICX 11 (SP) u IICX-2; npodunomerp [Ipoton - MUDT 130; ycTaHOBKHM aJid OnpeaeieHus
XUMHUYECKOM CTOMKOCTH MarepuaioB; mnosspuckon-noaspumerp I[IKC-125; ycranoBku s
ompeeeHus MII0THOCTH MaTepraiioB; pH-meTpsr; pedpakromerp A66e ontuueckuiit NAR-3T;
TUIPABIMYECKUN Mpecc pydyHOI; THIpaBIUyYecKuil mmpecc nonyasromar ycunuem go 10 T (UII-
10); runpaBnuueckuii npecc moiayaBromar ycuiauem ao 50 1 (UII-50); ruapaBaudeckuii mpecc
nonyasroMar ycwiueM a0 100 1 (MIIC-100); xnumaruyeckas kamepa JiabopaTopHasi;
BHUCKO3MMETP BHUOPALIMOHHBIA; BUCKO3UMETP POTALIMOHHBIN;, BUCKO3UMETp OHTIIEpa; Hpudop
BacunseBa; npubop Buka; npubop Jle-llatense.

5.2.2. Y4eOHO-HAIJISITHBIE TOCOOUH

KommuiekTsI c1aiiJoB K JIKIIMOHHBIM KypcaM; HaOOpbl 00pa3lioB BBICOKOTEMIIEPATYPHBIX
HEMETAINIMYECKUX MAaTepuajoB M JEMOHCTPALMOHHBIX H3JeNuil U3 HuX; Habop o00pa3loB
TUNIMYHOrO Opaka wu3Jenuid; Iiakatel TUNOBbIX mnoctepoB HUWP, Habopel mnpoaykuuu
OPOMBIIIICHHBIX —NPEANpPUATUH; KOMIBIOTEpHas MporpaMma IO OOYYEHUIO BEIEHUS
TEXHOJIOTMYECKOro TMpolecca mpou3BojcTBa nopriananementa «75th ECS/CEMulator System
from the World Leading Cement Equipment Manufacturer)) dbupmer «FLSmIidt; marmsgHo-
JTUIaKTUHYeCKAH MaTepuall MO TEXHOJOTMH IPOW3BOJICTBA HM3JENUH M3 CTEKJa, KEePaMUKH,
BSDKYIIUX U KOMITO3UIIMOHHBIX MaTepUasoB; alb0OMbI TU(pPaKTOrpaMM TIIMHUCTHIX MUHEPAIIOB;
anbOombl  MK-ciekTpoB ~ HEOpraHMuYeCKHX  COEAMHEHMH;  anbOOMBl  PEHTIE€HOIpaMM
HEOpPraHMYeCKUX MaTepHaloB.

5.2.3. KommnbioTepsl, UH(POPMAIMOHHO-TEJIEKOMMYHUKAIIHOHHBIE ceTH,
annapaTHoO-NPorpaMMHbIe U ay/IMOBH3yaIbHbIe CPeICcTBA

[lepcoHanbpHBIE KOMIBIOTEPHI, YKOMIUIEKTOBaHHBIE mpourpsBatensimu CD u DVD,
OpUHTEpAaMH W TNPOTPAMMHBIMH  CPEICTBAMM; HPOEKTOPHI; OSKpaHbl; ayIUTOPHH  CO
CTallMOHAPHBIMHI KOMILIEKCAMH OTOOpaXeHUsT HH()OPMAIHH C JIF0OOOTO 3JIEKTPOHHOTO HOCHUTEIIS;
WEB-kameps1; 1nudpoBas kamepa K ONTHUYECKOMY MHMKPOCKOIy; IH(poBOH (oToanmapar;
KOTIMPOBAJILHBIE AIMAPATHL; JIOKAIbHAS CETh C BBIXOAOM B MIHTEpHET.

JIM1eH3MOoHHOE MTPOrpaMMHOE 0OecrieueHHe:

HaumenoBanue Cpox
Ne Kareropus o [Tonreepxnaroniue
nporpammuoro | Ha3nauenue JEeUCTBHS
wn o0ecreyeHus 1o JIMIICH3UU JIOKYMEHTHL
Microsoft . :
. JUIEeH3u0 | OeccpouH Microsoft Open License
1 WmeV\;S Starter ocC HHOE ast Howmep muniensun 47837477
2 Microsoft oC auIeHsno | GeccpouH Microsoft Open License
Windows 7 Pro HHOE ast Howmep mumensun 47837475
3 Microsoft Office | OducHsrit muneHsno | Oeccpoun | [ocynapcTBeHHBIM KOHTPaKT
Standard 2007 MaKeT HHOE ast Ne 143-1642A/2010 ot
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14.12.10, Axt Ne Tr048787,
HakianHas Ne Tr048787 ot
20.12.10
Microsoft Open License
Howmep nunensun 42931328

Cucrema
+ | Suito Uttimate. | ommimore | Mmeismo | Gecepous | Cepuiiii noviep: 559-
2016 (AE) IPOEKTUPOBA HHOC as 43856017
HYS

5.2.4. TleuaTHbIe U YJIEKTPOHHBIE 00pa30BaTeIbHbIe 1 HH(POPMAIMOHHBIE PECYPChI

NudopmaninoHHO-METOIMYECKHE MaTepHalbl: ydeOHble MOCOOHS MO0 AUCHUIUITMHAM
BAPUMATUBHOW YaCTH IMPOTPAMMBbI; METOJUYECKHE PEKOMEHJAMHN K MPAKTUYECKUM 3aHATUSIM;
KaTajord THUIOB M BUJIOB NPOAYKIMH M3 BBICOKOTEMIIEPATYPHBIX HEMETATMUYECKHUX
MaTepHaJioB; KaTaJIOTH MPOAYKIIUU MPOMBIIUICHHBIX MPEANPUITHI; pa3aaTOYHbIM MaTepuanl K
JIEKIIMOHHBIM KypcaM; ydeOHble (GUIbMBI IO MPOIEccaM TEXHOJIOTUU U CTIOoco0aM MPOU3BOJICTBA
OTJENbHBIX BUOB HM3JEJHI; AJIEKTPOHHBIE y4yeOHBbIC M3JaHUs IO JUCIUIUIMHAM BapHUaTHUBHOU
YacTH, HAYYHO-TIOMYJISIPHBIE AJIEKTPOHHBIC U3TaHUS.

DNeKTpOHHBIE 00pa30BaTENIbHBIC pecypchl: KadeapaabHble OMOIMOTEKH SJECKTPOHHBIX
U3JIaHUI 10 JOUCHUIUIMHAM BapUAaTHBHON YAaCTH; SJCKTPOHHBIE MPE3CHTAUU K paszaenam
JIEKIIMOHHBIX KYPCOB; Y4YEOHO-METOAMYECKHE pa3paboTku KadeAapbl B SJIEKTPOHHOM BHJIC,
yueOHble (QUIBMBI K pa3fenaM JUCHUIUIMH, OJJICKTPOHHBIE KaTajJord  MPOIYKIUU;
WH()OPMAIIMOHHO-METOJUYECKME MaTepuaibl B TIEYaTHOM M JJICKTPOHHOM BHJIE IO
MIPOU3BOJICTBY U3JEIHUIA W3 BBHICOKOTEMIIEPATYPHBIX HEMETAIIIMYECKUX MAaTepUAIOB; COOPHHUKHU
TEXHOJIOTHYECKUX CXEeM, OYKJIEThl M KaTaJoTH OO0OPYIOBaHHUS, CIPABOYHUKHU IO CHIPHEBHIM
MaTrepuaiaM, CIpaBOYHUKU MO HAWTYUYIIUM JIOCTYNHBIM TE€XHOJOTHUSIM MPOU3BOJCTBA U3JIETUIN
U3 KEpaMUKH, CTEKJa, MPOW3BOJCTBA BSDKYIIMX MATEpPUAJIOB; CIPABOYHBIC MaTepuabl B
MEYaTHOM M D3JEKTPOHHOM BHJIE€ MO CTPOCHHUIO U CBOMCTBAM TYTOIUIABKUX HEOPTaHUYECKHX
BEIIECTB; 3JIEKTPOHHAsI KapTOTEKa MO0 PEHTTeHO(Pa30BOMY aHAJIU3Y; 3JIEKTPOHHAs KapTOTeKa I10
¢da30BBIM AMarpaMMaM COCTOSHUS TYTOIUIABKHUX COEIWHEHUWH; JJIEKTpPOHHas KapToTeKa
dororpaduit MUKPOCTPYKTYpbI TYTOIUIABKUX HEOPTaHUYECKHUX BEIECTB.

5.3. YueOHO-MeTOAMYECKOE o0ecleYeHne

Jlnst peann3aliul OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKU MO HpPOTrpaMMme
OaxanaBpuarta no HampasieHuto 18.03.01 Xumwuueckass TexHonorus, npoduib «XUMHUYECKas
TEXHOJIOTUSl TYTOIUIABKMX HEMETANIMYECKUX M CHJIMKATHBIX MAaTEPUATIOB» HCIIOJIb3YIOTCS
¢doHnbl yueOHOH, Y4eOHO-METOAMYECKOH, HAy4yHOM, NEepUOANYECKON Hay4yHO-TEXHHUYECKON
auteparypsl Uapopmannonno-oudanoreunoro nenrpa (MbL) PXTY um. JI. 1. Menneneesa u
Kadep, y4acTBYIOUINX B peaiu3aliy IPOrpaMMBl.

Nudpopmannonno-oubanoreunslii neHtp PXTY um. JI. . MenneneeBa oGecneunBaer
UHPOPMALIMOHHYIO  TOJJCPKKY  peaTH3allid  MPOTPaMMBI,  COJCHCTBYET  IOATOTOBKE
BBICOKOKBJIM()UIIMPOBAHHBIX  CIIELMAINCTOB, COBEPLICHCTBOBAHMIO Y4eOHOro Ipolecca,
Hay4HO-UCCIICIOBATEILCKOM PabOThI, CIIOCOOCTBYET Pa3BUTHIO MPO(ECCHOHATBLHON KYJIbTYPHI
OyIyIIero CrenuagnucTa.

CtpykTypa u coctaB OMOIMOTEYHOTO (POHIIA COOTBETCTBYET TpeboBaHusaM lIpumepHoro
MOJIOKeHUss O QopMupoBaHuu (POHIOB OHONHOTEKH BBICHIETO Y4YeOHOTO 3aBEJEHUS,
YTBEpP)KJIEHHOTO0 TpukazoM MwunoOpHayku Poccum ot 27.04.2000 1. Ne 1246. WUBI]
YHHUBEpPCHUTETa OOECIeYrBAaeT OOYYaIOUIMXCS OCHOBHOM YueOHOH, y4eOHO-METOAMUYECKOW H
HAYYHOH JMTEpaTypod, HEOOXOAMMOW JUIsl pealM3allid W KadyeCTBEHHOTO OCBOCHUS
OakanmaBpaMu 00pa30BaTENBHOTO IpoIecca M0 BCEM TUCHMITIMHAM OCHOBHOW 00pa3oBaTeIbHOM
mporpamMMbl  TTOATOTOBKM OakanaBpoB mo HampasieHnio 18.03.01 Xwumuueckas TeXHOJIOTHS,
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npoduib

MaTepuaIoBy.
O6muit 06semM MmHOTOOTpaceBoro ¢ponaa UBI] cocrabiser 1 675 949 k3.

@oHn y4eOHOM U yueOHO-METOIUYECKOW JHUTepaTypbl YKOMILJIEKTOBAH IMEeYaTHBIMU
U3JIaHUSMU U3 pacdyeTa He MeHee 50 IK3eMIUIIPOB Ka)Xa0ro U3 U3JIaHUI OCHOBHOM JIMTEpaTyphl,
MEPEYUCIICHHON B pabouMx MporpaMMax IUCHMIUIUH (MOIyiel), MpakTUK, U He MeHee 25
HK3EMIUISIPOB JIOMOJIHUTEILHOM JIuTepaTypsl Ha 100 oOyuaromuxcsi.

oduLMaIbHEIE,

@®oHI ONOJIHUTENBHON JHTEpaTyphl
cIpaBoO4YHO-OUOIMOrpaduueckue,

«XuMuueckas

TCXHOJIOI'us

3apyOexKHbIe IEPUOANYECKUE U NHPOPMALIMOHHBIE U3IAHUS.
NudpopmaninoHHO-OMOINOTEUHBIA  IIEHTP OO0ECIeYrBAET CaMOCTOATENbHYIO padoTy
0akanaBpoOB B YMTAIbHBIX 3ajaX, MPEAOCTABIASA IMIUPOKUNA BBIOOp JUTEPATyphl MO AKTYyaJbHBIM
HaNpaBJICHUSM, a TaKkKe OOECIeYnBaeT JOCTYH K TNpOo(ecCHOHANBHBIM 0a3aM JaHHBIX,
UH(POPMALIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CHCTEMaM.
Kaxnpiii oOyuatommuiicss obecrieueH CBOOOIHBIM JOCTYIIOM U3 JII000H TOYKH, B KOTOPOU

UMEETCsl  JOCTyNl K
YHuBepcurera,

cetu HMurepuer, k
KOTOpas

COACPKUT pPa3jInuHbIC H3JAHUS

TYTrOIUIaBKUX  HCMCTAINIMYCCKUX U

AJIEKTPOHHO-OMOIMOTEYHOM

CHJIMKATHBIX

BKJIFOY4a€T IIOMHMO yqe6H0171 JINTECPATypPhL
CIICHUAJIM3UPOBAHHBIC OTCYCCTBCHHBIC U

cucreme (ObC)
[0 OCHOBHBIM H3y4aeMbIM

JUCIUIIMHAM U c(hOpMHpOBaHA MO COTJIACOBAHUIO C MpaBOOOIafaTesIMU y4eOHON U yueOHO-
METOINYECKOM JINTEPATYPHI.

OoJtee

Jliist

IIOJIHOI'O n

OIICPATUBHOI'O

CIpaBOYHO-OMOMIMOrpaduieckoro

uH(popmanmoHHoro oocayxuBanus B b1 peannzoBana TexHOI0THA DIEKTPOHHOM TOCTaBKH.

JIEKTPOHHO-HH(OPMALMOHHBIE PECYPChI, HCNOJb3yeMble B 00y4eHUH

Ne DIEKTPOHHBIN IIpuHanIEKHOCTD, CCHUIKA HA CAUT XapakTepucTuka
pecypce OBbC, KONMYeCTBO KIIIOYEH 9JIEKTPOHHOTO pecypca

1. |9BC «Jlanb» IIprHaNIIE)KHOCTD - CTOPOHHSSL. Pecypc Bkitouaet B ce0s Kak
00O «M3narenscTBO «JIaHbY. JJIEKTPOHHBIE BEPCUU KHUT
Ccpuika Ha caiit ObC - U3/1aTenbeTBa «JIaHb» U Apyrux
http://e.lanbook.com KonuuecTBo  |BeAyIIuX M3aTEIbCTB YICOHOMH
KJIFOUeH - JOCTYII JUIsl BCEX JUTEPATYpPhl, TAK U JIEKTPOHHBIE
nosib3oBareneit PXTY ¢ moboro BEPCUU NTEPUOTUYECKUX U3TAHUN
KOMIIBIOTEpA. 10 €CTECTBEHHBIM U

TEXHUYECKHUM HayKaM.

2. OnexTpoHHas 6a3a | [IpuHaIeKHOCTh CTOPOHHSIS. B/l « Reaxys» congepxur

IAHHBIX WznatensctBo « Elseviery. Cebuika |[uH(OpMAaIuio o:
XUMHUYECKUX Ha CauT-WWW. reaxvs.com - 55 MIIH. OpraHUY€ECKUX,
COEIMHEHUN U KonunuecTBo Kkirodel - 1oCTyn Al (HEOPTaHUYECKUX U
peakuuii «Reaxys» |Bcex noib3oBareneit PXTY ¢ METAJLIOOPraHUYECKHUX
0000 KOMITBIOTEPA. COEIMHEHUN;
- 36 MJIH. XUMHUYECKHUX PEaKIINii;
- 500 MiTH. OIMyOJIMKOBAHHBIX
PE3yJIbTaTOB 3KCIEPUMEHTOB.

3. DIIEeKTPOHHO- [MpuHaAIEKHOCTD - COOCTBEHHAs. | DJIEKTPOHHBIE BEPCHH YUEOHBIX U
OubIoTeYHAas PXTY um. /.. MenneneeBa Hay4HbIX U3JIaHUN aBTOPOB
cucrema MBI Ccnuika Ha caiit 9BC — http: /1 i b|PXTY.

PXTY um. JI.N. .muctr.ru/ Toctyn ans
Menpeneena (Ha nonb3oBareieilt PXTY ¢ moboro
6aze AUBC KOMIIBIOTEpA.

«Hpbucy)

4. |MadopmannonHo- |IIpuHAIIEKHOCTH CTOPOHHSIS. DnekTpoHHas 6ulIMoTEeKa
CIIpaBOYHAs 000 «MTH®OPMIIPOEKT» HOPMAaTUBHO-TEXHUYECKUX
cucreMa Ccruika Ha caiit ObC - m3paanii. ConepxuT 6osee
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http://e.lanbook.com/
http://reaxvs.com/
http://reaxvs.com/
http://muctr.ru/

«TEXOKCIIEPT» |http://refoirna.kodeks.ru/reforma/  |40000 HanmoHaIbHBIX

«Hopwmpsl, npaBuna, |[KoanuecTBo Kitoue - JOKaIbHBIN (cTaHaapToB u ap. HT/]

CTaHJIapThI JoCcTyn ¢ koMibiotepos MBI,

Poccuny

OneKTpoHHAas [IpuHaIEKXHOCTD - CTOPOHHSISL. Pedeparusnsiii xxypuain (PXK)

BepcHUs 000 «HTHU-KOMITAKT» «XuMUAY, MyOIUKyeT pedeparsl,

PedeparuBnoro KonuyectBo kittoyeif - TOKaNbHBIA  |aHHOTALWHU, OMOIHOrpaduuecKue

KypHaJia noctyn ¢ komnsrotepos MBI OIMCaHUs KHUT U CTaTeH U3

«XUMUA» na CD KYpHAaJIOB U COOPHUKOB,
MaTepuaioB HAYYHBIX
KOH(epeHIni.

DJIEKTPOHHAS [IpuHaayIexKHOCTH - CTOPOHHSIS. B OB/l noctyrnHbl 37€KTPOHHbBIE

ouobanoreka Ccruika Ha cait 9bC - BepcuM auccepTanuii Poccuiickoit

muccepranuit (ObJ1)

http://diss.rsl.ru/ Konngecto
kJroueil - 10 (JlokanbHbBIN 10CTYI C
xomnbrorepos UBIL).

['ocynapcTBeHHON OUOIMOTEKH: C
1998 ropa-mo cnenuaaIbHOCTIM:
«DKOHOMHYECKUE HAYKH,
«fOpuanaeckue HAyKn»,
«Ilegarornueckue HayKu» 1
«IIcuxonornyeckue HaAyKu»; ¢
2004 roma - mo BceM
CHEIHUAIBHOCTSIM, KpOME
MeaunuHbl 1 Gapmaruu; ¢ 2007
roja - 1o BCEM CHELHAILHOCTSIM,
BKJIFOYas pabOThI 110 MEAUITUHE U
dhapmanuu.

bJI BUHUTU PAH

[TpuHaIeKHOCTH CTOPOHHSIS.
®I'bBYH BUHUTUH Ccpuika Ha calT
-http://www?2.viniti.ru/ Koaugecrso
KJIFOYEH - JOCTYII K PECYpCy
JIOKAJILHBIH, 00€eCIIEYnBaAETCS
corpyaaukamu MBLI.

baza nanneix (1) BUHUTU
PAH - kpynneiimas B Poccun o
€CTECTBCHHBIM, TOYHBIM H
TEXHUYECKUM Haykam. OOuuit
o0bem BJI - 6omee 28 MiTH.
nokymeHToB. bJl hopmupyercs
M0 MaTepHraiaM NepUoAUIECKUX
U3JIaHUI, KHUT, PUPMEHHBIX
U3JIaHU, MaTepPHUAaJIOB
KOH(epeHIIHii, TE3UCOB,
MaTEHTOB, HOPMATUBHBIX
JIOKYMEHTOB, IENOHUPOBAHHBIX
Hay4HBIX pa0doT, 30 % KOTOpBIX
COCTaBIISIIOT POCCUNCKHUE
HMCTOYHUKH.

9BbC «HayuHo-
DIIEKTPOHHASI
onbmoreka

eLibrary.ru»

[TpuHAICSKHOCTD - CTOPOHHSISL.
000 «PYHDb» Ccrinka Ha cauT -
http://elibrarv.ru Koauuectso
KITFOUeH - JOCTYI JUIs
nons3oBateneit PXTY no IP-
aJipecamM HEOTpaHUYEH.

DJIEKTPOHHBIE U3TAHUS,
3JIEKTPOHHBIE BEPCUU
MEePUOANYECKUX UITU
HETEepUOANYECKUX U3TaHUI

Royal Society of
Chemistry Journals

[Tpunagnexnocts croponnsis HIT
«HOUKOH» Ccruika Ha caiiT -
http: //www. rsc. or g KonruectBo
KJIFOYEH - JOCTYI IS
noJip3oBareier PXTY mo IP-
aZjpecaM HEOTpaHWYCH.

Pecypchl nuznarenscTBa,
npuHaanexamiero Koponesckomy
XUMHUYECKOMY OOIIECTBY
(BenukoGpuranus).
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http://www2.viniti.ru/
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10.

Nature - HaydHBII
xypHan Nature
Publishing Group

[Tpunaanexnocts ctoponnsiss HIT
HOHWKOH Ccrinka Ha cauT -
http://www.nature.com/nature/ind
ex.html

KonunuecTBo kintouelt - noctyn ais
nosn3oBareiieit PXTY mo IP-
azpecaM HEOrPAHUYECH.

MynabTUIUCIUTIITMHAPHBIN
KypHaJ, 001aIafoIIHi CaMbIM
BBICOKUM B MHPE€ WHJIEKCOM
UTUPOBAHUS.

11. (Wiley [TpuHAIIEKHOCTH CTOPOHHSIS Pecypc conepxur 6omee 1300
OI'VII «BHENTHEIKOHOMUYECKOE | KYpHAJIOB 11O BCEM 00J1acTsIM
o0beTMHEeHNE «AKAZIEMUHTOPT 3HaHUH, B TOM yucie oonee 300
PAH», M0 TEXHUYECKUM U €CTECTBEHHBIM
http://www.informaworld.com HayKaM.

KonnuecTBo kitodeit - 1octy st
nosib3oBareneit PXTY no IP-
ajzipecam.

12. |Springer [Ipunannexxuocts croponHss HII | DnekTpoHHbIE Hay4YHbIE
HOUKOH, Ccpinka Ha calT — MH(}OpMaLIMOHHBIE PECYPCHI
http://link.sprineer.com/ U3/1aTenbCcTBa Springer.
KonnuecTBo KIt04eit - 1OCTYI s
nosib3oBareneit PXTY no IP-
aJipecam.

13. |Scopus IIpuHaaIeKHOCT CTOPOHHSIS MynbsTy 14 CIUT JIMHAPH ast
I'TIHTB, pedepaTuBHAs U
Ccpuika Ha cailT - HayKOMeTpHueckas 0a3za JaHHBIX
http://www.scopus.com n3narenscrea ELSEVIER
KonnyecTBo Kimtoueit - mocty s
nosib3oBareneit PXTY no IP-
ajipecaM HeorpaHW4eH.

14. |Pecypch [IpuHaIeKHOCTH CTOPOHHSSI OTKpBIT IOCTYM K pecypcam:

MEXIYHAPOAHOU I'TIHTB, Ccrinka Ha caiT - WEB of SCIENCE -
xommanuu Thomson |http://webofknowledge.com pedepaTuBHas U
Reuters na KonuyectBo Kitoueit - ocTym /i [HayKoMeTpudeckas 6a3a
mnardopme Web of |nmone3oBareneit PXTY mo IP- JaHHBIX.
Knowledge azipecaM HEOTpPaHUYEH. MEDLINE - pedepaTtuBHas
0a3a JaHHBIX TI0 MEIUIMHE.
Journal Citation Reports -
CBEJICHUS 110 [IUTUPYEMOCTH
KYPHAJIOB.
15. |American Chemical |IIpunamgmexnocts ctoponuss HIT  |Komtekmus )ypHaAJIOB IO XUMHH
Society HOHKOH, Ccpuika Ha caiT - U XUMHUecKoi TexHonoruu Core
http://pubs.acs.org/ Konmnuectso + u3parenberBa American
KITFOUEH - JOCTYI JyIst Chemical Society
noab3oBareneid PXTY no ip-
ajipecaM HeorpaHHYeH.
16. |Science - nayunsiii |[Ipunagnexuocts ctoporssst HIT  [Science - oauu u3 cambix

KypHA
(amexTpoHHas
BEpCHUs HAYYHOU
0a3bl JaHHBIX
SCIENCE
ONLINE-SCIENCE
NOW) kommanuu

HOUKOH, Ccrinka Ha caiiT —
www.science.com KonudecTBo
KIIFOUEH - JOCTYH s
nosas3oBareseir PXTY mo ip-
aZpecaM HeOTPaHUYECH.

ABTOPUTCTHBIX aMCPUKAHCKHUX
HAy4YHO-TIONIYJISIPHBIX KYPHAJIOB.
Hosoctu HAayYKH 1 TCXHHUKHU,
Nepe0BbIC TEXHOJIOTHH,
JIOCTHIKEHUS TIpoTpecca,
00CyXIeHUE aKTyaTbHBIX
po0OJieM U MHOTO€ JIPYTOE.
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The American
Association for
Advancement of
Science

17. |AmepukaHckuii [Tpunamnexnocts croponnss HII | Kosmekuus xypHanoB o
uactutyT ¢pusukn  [HOUKOH, Cebuika Ha caiiT- TEXHUUYECKHUM U €CTECTBEHHBIM
(AIP) http://scitation.aip.ora KonuyectBo |Haykam U3aaTeIbCTBA

KJIIOYEH - JOCTyn AJis AMEpUKaHCKOTO HHCTUTYTA
nosb3oBateneid PXTY mo ip- ¢dusuxu (AlP)
aJjpecaM HEOrpaHUYEH.

18. |CnpaBouHo- [IpuHaIeKHOCTD CTOPOHHSIS l"apanT - cipaBoYHO-TIpaBOBAas
npaBoBas cuctema |CchUika Ha cait -http:// www. CUCTEMa IO 3aKOHOATEIIbCTBY
«["apanT» earant.ru/ KomuuecTtBo Kiroueit - Poccuiickoit @enepanuu.

noctyn juist noas3osarenei PXTY
110 ip-aapecam.

5.4. KoHTpo/1b Ka4ecTBa 0CBOEHHS NPOrpaMMbl 0aKkajlaBpuara.

@oHbI OLIEHOYHBIX CPEICTB

KoHnTponb kauecTBa 0ocBOEHHUsI NporpamMmbl OakajaBpuaTa BKJIKOYAET B ceOsl TEKyILU
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXKYTOUHYI0O M HTOTOBYIO (TOCYJAapCTBEHHYIO HTOTOBYIO)
aTTECTAIMIO0 00yUYaIOIIUXCSI.

Texymuii KOHTPOJIb yCIIEBAEMOCTH OOECIeurnBaeT OLIGHWBAaHHWE XOJa OCBOCHHUSA
TUCIUIUIIMH W TPOXOXKIEHUS TPAKTHK, TMPOMEKYTOYHAsl arTecTalus oOyJarommxces -
OIICHUBAHHE IPOMEKYTOYHBIX W OKOHYATENIBHBIX PE3YJIbTATOB OOYYCHHS 10 JUCHIUTUTHHAM,
MIPOXOKICHUSI MIPAKTHUK, BBITIOJHEHUS] HAYYHBIX UCCIICIOBAHMIA.

@DOH/BI OIICHOYHBIX CPEACTB BKJIFOYAIOT: KOHTPOJIbHBIE BOIIPOCHI U TUIIOBBIE 3aJJaHUs /IS
MPaKTUYECKUX 3aHSATHH, KOHTPOJBHBIX PabOT, 3a4€TOB U SK3aMEHOB, NMPUMEPHYIO TEMAaTHKY
pedepaToB, KypcOBBIX pPabOT; WHBIE (OPMBI KOHTPOJISA, ITO3BOJIAIONINE OIICHUTH CTENECHb
c(hOpMUPOBAHHOCTH KOMITETCHIIMK oOy4aromuxcsi. OIEHOYHBIE CpPEJCTBAa TPEICTABICHBI B
pabounx mporpammax TUCIHUILTUH.

locynmapcTBeHHass WTOTOBasi aTrTecTanus OOydaromierocs SBISETCS 00s3aTenbHOW U
OCYIIECTBIISIETCS  TOCJIE€ OCBOEHHUS TMporpaMMmbl OakajmaBpuara B TOJTHOM OObeMe.
l'ocynapcTBeHHass WTOroBas arTecTalMs BKIIOYAET TMOATOTOBKY W 3allMTYy BBITYCKHOU
KBaJTM(PHUKAIIMOHHOHN pabOoTBhI.

139


http://scitation.aip.ora/
http://
http://earant.ru/

ITpunoxenue 1
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Oo6menpodeccuo

OOIIEKYyIBTYPHEIE
m y yp HAJIbHBIC

[Mpodeccuonanbubie

HanmeHoBaHUE AUCLIUILIMHBI KOMHCTCHHI/II/I o<t

OK-1
OK-2
OK-3
OK-4
OK-5
OK-6
OK-7
OK-8
OK-9
OIIK-1
OIIK-2
OIIK-5
OIIK-6
IK-1
IK-2
IK-3
[IK-4
IK-5
IIK-6
MK-7
K-8
I1K-9
I1K-10
IK-11
I1K-16
IK-17

OIl
OIl

=+

MHoCTpaHHBIN 3bIK

Ounocodus +

Wcropus +

duznyeckasi KyJbTypa U CIOPT +| +

Maremartuka +

Wudpopmarnka +| +

dusuka

061.[[215[ 1 HCOPIraHNYCCKasl XUMUSL

Opranmnyeckas XuMHs +

du3nyecKass XUMUS

KOJ'IJ'IOI/I,Z[Haﬂ XHUMHUA

ba3oBas yacTs

|+ |+ ]+ ]+
+
|+ |+ |+ |+

AHaguTHIeCKas XHUMUS

WnxenepHas rpaduka +

HpI/IKJIazLHa;{ MEXaHHUKa +| +

DNeKTPOTEXHHUKA U MPOMBIIUICHHAS 3JIEKTPOHUKA + + +

be3omacHOCTE KU3HEAEITEILHOCTH + + + +

IIpouecchl 1 anmapaTbl XUMUYECKOW TEXHOIOTHH +| |+

Oﬁﬂlaﬂ XUMHNYCCKas TCXHOJIOTUA + +

CucreMbl YIpaBJCHUSA XUMHUKO-TCXHOJOTMICCKUMHU IPOLCCCAaMU + + +

OCHOBBI 9KOHOMHUKH U YIIpaBJICHUSA MMPOU3BOJACTBOM + +

IIpaBoBeaeHue +

TCOpI/IS{ BCpOHTHOCTeﬁ N MaTCMaTH4YCCKasa CTaTUCTHKA +

I[OHOJ'IHI/ITSJ'[LHBIG T'JIaBbI OpFaHH‘ICCKOﬁ XUMHH +

I/IHCprMGHTaJ'ILHLIC METO bl XUMHYCCKOI'O aHAaJIn3a +| +

DKOJIOTHS

+
+

HpOCKTPIpOBaHI/Ie JeTajiell MalluH 1 anrmnapaToB +| +| +

HaqepTaTenLHaﬂ TeoOMETpHUd + + +

du3nyeckas XUMUs TYTOIUIAaBKUX HEMCTAJINIMYCCKUX U CUJIIMKATHBIX
MaTepHrajioB

TemnoBnie MMPOUECCHI U arperaTbl TYroljIaBKUX HEMCTAINIMYCCKUX U
CHUJIMKATHBIX MAaTCpHaJIOB

BapuarusHnas yacth
JUCIUTLTAHBI

MuHepanorus 1 Kpucrajuiorpagus +
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OK-1
OK-2
OK-3

OK-4
OK-5
OK-6
OK-7
OK-8
OK-9
OIIK-1
OIIK-2
OIIK-3
OIlK-4
OIIK-5
OIIK-6
IK-1
IK-2
IK-3
[K-4
IK-5
IIK-6
MK-7
IK-8
TIK-9
IK-10
IK-11
I1K-16
IK-17
I1K-18
I1K-19
I1K-20

XuMuuyeckass TeXHOJIOT U TYTOIUIaBKUX HEMECTAUIMUCCKUX U CUJIMKATHBIX
MaTCpHaIOB

+

I/IHCprMeHTaJILHLIe MCETOIbI (I)I/ISI/IKO-XI/IMI/I‘I€CKOFO aHaJin3a

+
+
+

MaTepI/IaJIOBe,Z[eHI/Ie M1 3al1UTa OT KOPPO3HHU

MO,I[CJII/IpOBaHI/Ie XUMHUKO-TCXHOJIOT'MICCKUX NPOLCCCOB

JlabopaTopHBIe pabOTHI IO GU3NIECKON XIUMHU

OO0s3areNbHbIE

JlabopaTopHble pabOTHI IO OPraHUIECKOH XUMHHN

DJeKTHBHBIE KYPChl N0 (PU3HIECKOH KYIbType U CIOPTY

BrruncnurenpHas MaTeMaTHKa

JuckpeTHas MaTeMaTHKa

XuMudeckas KHHETHKA U KaTallu3

Jor. rmaBel Gu3ndeckoil XUMun

+ |+ |+ ]+

Xumudeckass TeXHOJIOT U BOXKYIINX MAaTCpHaJiOB

Xumudeckass TeXHOJIOT U KECpaMHKHN

+
+
+

XHUMHUYecKast TEXHOJIOTHS CTEKIIa

+ |+ |+ |+ |+

OCHOBEBI MCHCPKMCHTA 1 MApKCTHUHTa

OCHOBBI TEXHUYECKOTO PETYIHPOBAHUS U YIIPABICHHUS KAYECTBOM

O6opynoBaHre 1 OCHOBBI IPOCKTHPOBAHUS MPEIIIPUATHH 110
MPOU3BOJICTBY BSKYILIMX MAaTEPHAIIOB

O6opynoBaHre M OCHOBBI IPOCKTHPOBAHUS MPEIITPUATHIH 10
IPOU3BOJACTBY KEPaMUKH

JIMCIUIUIHHBI 110 BBIGOPY

O6opynoBaHre 1 OCHOBBI IPOSKTHPOBAHUS CTEKOJIFHBIX 3aBOJIOB

CHeLII/IaIII)HI)Ie TCXHOJIOI'MU MPONU3BOJICTBA BAXKYIIUX MATCPHUATIOB

CneunanLHme TCXHOJIOI'MU MPONU3BOJICTBA KEPAMUKHN

+
+
+

CHGL[I/IaIII)HI)Ie TCXHOJIOI'MU CTCKOJI U MAaTCPHUAJIOB HA UX OCHOBEC

OCHOBBI KBAHTOBO# XMMUH

BBGI[GHI/IC B XUMHWYCCKYIO TCXHOJIOTUIO

VYueOHnast nmpakTka. [IpakTrka no noixyueHuto npodhecCuoHaIbHBIX
YMEHUI U HaBBIKOB, B TOM YKCJIE IEPBUYHBIX YMEHUI U HaBBIKOB
HAY4YHO-HMCCIIEOBATENLCKON AEATENbHOCTH

Hayuno-ucciienoBarensckas paboTa B ceMecTpax

IIpakTuku

IIpousBoacTBeHHas NpakTUKa. [IpakTrKa 10 Nony4eHuIo
npodeccHoHaIBHBIX YMEHUH U OMbITa MPOECCHOHATBHON ACATEIBHOCTH

IIpenauuioMmHas mpakTUKa +| +| +

I'MA | 'ocymapcTBeHHasi UTOTOBast aTTeCTALIMS +| +| +

Dak

IlepeBon HayYHO-TEXHUUECKOM JINTEPATYPHL

aTUuB
bI

YIBT

I'paxknanckas 3amuTa B Ype3BbIYaMHbBIX CUTYaLUSIX
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