AHHOTalUM paboYnX NPOrpaMM JUCHUIINH
JAucuuMmimHbl 0013aTeIbHOM YacTH (0a30Bast 4acTh)

AHHOTanus padoyeii mporpamMmpl Aucuumiinnbl «HocTrpannsiii sa3bik» (b1.5.01)

1. Heab OMCUMIUIMHBI — TPHOOpPETEHUE OO0YYAIOUIMMHUCS OOIIeH, KOMMYHHUKAaTUBHOU W
podecCHOHAIEHON KOMIIETCHIIMM, YPOBEHb KOTOPBIX HAa OTICIBHBIX JTamaxX S3bIKOBON
MOATOTOBKM  MO3BOJIAET  MCHOJb30BaTh  MHOCTPAHHBIM  S3BIK  IPAKTUYECKH KaK B
npodeccnoHanbHON  (TIPOU3BOACTBEHHOW W HAyYHOW) MAEATENBHOCTH, TaK W JUId LeJel
caMo00pa3oBaHUS.

2. B pe3yabTare u3ydyeHusl JMCHUILIMHBI 00y4alouuiics mo mporpaMMe 0akajiaBpuara
JOJIKEH:
Obnadams ClenyONUMA KOMIIETSHIIUSMHU:
- CHOCOOHOCTh K KOMMYHHUKAIIMM B YCTHOM M MMCbMEHHOM (popMax Ha pycCKOM M MHOCTPAHHOM
SI3BIKAX JUIS PEHICHUS 3a]1a4 MEeXKIMYHOCTHOTO U MEXKKYIbTYpHOTO B3aumoaeictBus (OK-5).
3namo:
- OCHOBHbIE CHOCOOBI  COYETAEMOCTH  JIEKCHYECKHX €IMHULL U OCHOBHBIE
CJIIOBOOOpa3oBaTEILHBIC MOJICIIH,
- PYCCKHE SKBUBAJCHTHI OCHOBHBIX CJIOB U BBIPAKEHUH pEUU B MPOLECCE MEXKINIHOCTHOTO U
MEXKYJIbTYPHOTO B3aWMOAECHCTBUSI;
- OCHOBHBIE IPUEMBI U METO/Ibl peeprpOBaHUS U AHHOTUPOBAHHUSI JINTEPATYPHI;
- MaCCUBHYIO M AaKTHUBHYIO JIEKCHKY, B TOM 4Hcje OOIICHAy4YHYI0 U CIEHHUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO 71l pa0OTHI HaJl TUIIOBBIMU TEKCTaMHU;
- TpuemMbl paboThl C OPUTHHATILHON JIUTEPATYpOil HA HMHOCTPAHHOM SI3BIKE.
Ymems:
- paboTath C OPUTHHAIBHOMN JINTEPATYpOI HA HHOCTPAHHOM SI3BIKE;
- pabotath cO cl0BapeM;
- BECTU TEPENUCKY Ha M3Y4aeMOM S3bIKE C LEIbI0 MEKIUYHOCTHOTO U MEXKKYJIBTYPHOIO
B3aUMO/ICHCTBUS;
- BECTH  pEYEBYID  JIEATEIBHOCTh  NPUMEHHUTETbHO K  cdepe  ObBITOBOH |
npodeccuoHaIbHON KOMMYHHUKAIUH.
Braoemy:
- MHOCTPaHHBIM SI3bIKOM Ha YPOBHE MEXKIUYHOCTHOTO U MEXKKYIBTYPHOTO OOIICHUS, HABBIKAMHU
U YMEHUSIMH PEUYEBOM NEATEIHHOCTH MPUMEHUTENBHO K cdepe ObITOBOM U mpodeccuoHaIbHON
KOMMYHHKAIIMH, OCHOBAMH MTyOIMYHON peyn;
- OcHOBamH pedepupoBaHUs U AHHOTHUPOBAHUSI TUTEPATYPhl HA U3y4a€MOM MHOCTPAHHOM SI3BIKE.
3. Kparkoe coaep:xkaHue TUCHUIINHBI:
Mooyns 1. I pammamuyeckue mpyoHOCmuU U3yuaemo2o s3blka

1.1 JInunble, NpUTSHKATENbHBIE U IPOYNE MECTOUMEHHMUS.

CrpsokeHue riiarojia-CBs3KH.

W3meHeHue rinarosa-cBs3ku B (hopmax Hactosiiero BpeMeHu. O06pazoBaHHe pa3IMnYHbIX
BUJIOBPEMEHHBIX (OpM € MOMOIIBIO Tiaroja-cBa3ku. OOpa3oBaHue u ymnoTpebieHue (Gpopm
MTACCUBHOTO 3aJI0TA.

1.2 Tlops 10K €JI0B B NpeATIOKEHUH. IM(paTHUECKIEe KOHCTPYKLIUH.

2.1. Nudpunutus. @opmel nHpuuutuba. [IpogomkeHHbt U nepdeKkTHbIH WHOUHUTUB.
Oynkuuu  uHGUHUTHBA B mpemnokeHuu. OOpa3zoBaHue W ynotpeblieHue WHOUHUTHBHBIX



000pOTOB THNA «CIOKHOE TMOJJICKAIEE» U «CIO0XKHOE JOTMOJHEHHe». BapuaHThl mepeBona
WH(OUHUTUBHBIX O00OPOTOB HA PYCCKHIA SI3BIK.

2.2. Bunopemenssie ¢opmbl TiarosioB. OOpa3oBaHHE MPOCTHIX, MPOJOKEHHBIX,
neppeKTHBIX ¥ Tep(HEeKTHO-MPOJODKCHHBIX BpeMeH. BompocHuTenbHbIe MPEAIOKEHUs B
pa3nuaHbIX BpeMeHax. OOpa3oBaHUe OTPHUIIATEIBHBIX (POPM TiIarosa B pa3IuvIHBIX BpeMEHaX.
Mooyns 2. Umenue memamuueckux mekcmos.

UTeHne TEKCTOB MO TEMaM:

1. BBenenue B crieinagbHOCTh

2. I.1. Menneneen

3. PXTY um. [I.W. MenneneeBa

[TonsTue 0 BUAax ureHus: Ha mpuMepax TekctoB o Xumuu, /.. Menaeneese, PXTY um,
J.N. Menneneena.

AKTHBU3AIMS JTEKCUKH POYUTAHHBIX TEKCTOB.

N3yuatoiiee yTeHNnE HAYYHO-TIOMYJISIPHBIX TEKCTOB 10 BEIOPAHHOM CIIEIUATBLHOCTH.

[IpuMepHas TeMaTHKa TEKCTOB:

«Hayka, TeXHOJIOTHSI U HAYYHBIE METOIBI»

«XUMUYIECKOE MPETPUITHEY.

Jlexcuueckne  OCOOCHHOCTH  TEKCTOB  HAYYHO-TEXHHYECKOW  HANPABJICHHOCTH.
TepmuHOIOTHS HAYYHO-TEXHUYECKON JIUTEPATYpPhl HA U3YIa€MOM SI3bIKE.

Mooy 3. I[Ipakmuxa ycmuou peuu

[IpakTrka yCTHOUM pedu MO TEMaM:

1. «I"'oBopuM 0 cebey,

2. «B ropoge»,

3. «Paiion, rae g KuBy».

MomnoJsiorrudeckasi peub Mo TeMe «o cede». JIekcuueckne 0COOEHHOCTH MOHOJIOTHYECKOMN
peun. PeueBoil aTUKET MOBCETHEBHOTO OOIIEHUS (3HAKOMCTBO, MPEACTAaBICHUE, YCTAHOBJICHUE U
MoJJiep>)kKaHue KOHTaKTa, 3alpoc U coolmieHue wuHpopmanuu, NoOyXAeHHE K JeHCTBHIO,
BBIpaOKE€HUE TMpOChObI, cornacus). DOHETUYECKHE XapaKTePUCTUKH H3y4aeMOTO  SI3bIKa.
Oco0eHHOCTH JUAIOTUYECKON pedH Mo MPOMIEHHBIM TEMaM.

OO6mIee KOJIMYECTBO MOAYJIEH - 3.

4. O0beM y4yeOHOM TUCHHMILINHBI

N 5 B aKazeM.
Buner yue6HO# paboTh 3a4ETHBIX
qacax

eIMHULax
O0mas TpyA0eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHY 8 288
KonraktHas padora (KP): 2.2 80
Jlexuuu yueonvim niaHom He npeodycmMompenvl - -
[Tpaktiaeckue 3anstus (I13) 2.2 80
JIaGopaTopHbIe 3aHATHUS YUeOHbIM NIAHOM He NPe0yCMOmMpeHbl | - -
CamocrositesbHas padora (CP): 4.8 172
VYnpakHeHus 10 COOTBETCTBYIOIINM pa3zesiaM AUCLUIIIMHbI 4.8 172
Bua konTpoJs: 1 36
KoHTakTHast paboT — mpOMeXyTOYHast aTTeCTaIIs 0,4
IloaroToBka K 3K3aMeHy 35,6




Buja urorosoro KOHTPOJIsA DK3aMeH

B
Buner yae6HOI paboThI 3a4ETHBIX B ACTPOHOM.
qacax
eIMHUIAX
O01mas Tpy10eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHY 8 216
KonTakTtHas padora (KP): 2.2 60
Jlexuuu yueOnvimM niaHom He npedycmMompeHol - -
[IpaxTnueckue 3anstus (113) 2.2 60
JlaGopaTopHbIE 3aHITHS YUeOHbIM NAAHOM He NPeOYCMOMPeHbl | - -
CamocrositesbHas padora (CP): 4.8 129
VYpakHeHus: 0 COOTBETCTBYIOIUM pa3fiesiaM JUCHUTIITNHbBI 4.8 129
Bua konTpoasn: 1 27
KonTakTHast paboT — MPOMEXYTOUHASI aTTECTAIIS 0,3
[ToaroTroBka K 3K3aMeHy 26,7
Bua uToroBoro KOHTpoJIst JK3aMeH

AHHOTanusA padoyeil nporpaMmsl AUCHUILIMHBI “@Puinocodpusn” (b1.5.02)

1. HEJIM M1 3AJIAYM JUCTUTLINHBI

[Iporpamma coctaBieHa B  COOTBeTCTBHM ¢  TpeOoBanusimu  DenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa Bbicmiero ooOpazoBanus (PI'OC BO) mo
o0pa3oBaTellbHOM TporpamMme BhICIIEro oOpa3oBaHusl — mporpamme OakanaBpuara 18.03.01 —
XUMHUYecKasi TEXHOJIOTHS, C PEKOMEHIAIMSAMH METOIMYECKON CeKIMu YueHoro coBera PXTY
um. J1. 1. Menneneena.

[IporpamMmma oTHOCHTCS K 0a30BOM 4yacTH Ojoka muciuIuIMH ydeOHoro rurana (b1.6.2) u
paccunTaHa Ha u3y4yeHue Ha | romy oOydeHus.

Heap aucummamubl «dunocodus» —  chopMUpoBaTh y CTYIEHTOB KOMIUIEKCHOE
MpPE/ICTaBJICHHE O PpOJIM U MecTe (QHIoCOPpUH B CUCTEME TYMAHHTAPHBIX, COLMAIBHBIX U
€CTECTBEHHBIX HayK, IO3HAKOMHUTH UX C OCHOBaMHU (PUI0CO(CKOro 3HaAHUS, HEOOXOAUMBIMU IS
pElIeHNs TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

2. KOMIIETEHIU BAKAJIABPA B OBJIACTH ®UJIOCOPUN

W3ydeHne MUCHUILIMHBL HAlpaBIeHO Ha (OPMHPOBAHHME W PA3BUTHE CIIEAYIOIINX
OOIIEKYIBTYPHBIX KOMICTEHIHA:

- CIMOCOOHOCTH WCIOJb30BaTh OCHOBBI (PHUIIOCOPCKHUX 3HaHHH s (HOPMHPOBAHUS
MUpoBO33peHdeckoit nosuin (OK-1);

B pesynbrate ocBoeHus Kypca GUI0CO(GUHU CTYAECHT JODKEH:

3HaTh: OCHOBHOC COJICp)KaHUE TJIABHBIX (HIOCOPCKAX IMIKOJI W HAlpaBIeHUH,
NpEACTaBUTENIEH 3TUX MIKOJ, CBA3b W pa3iuude uX (PuiaocopCckux Hiaed, CBsI3b HCTOPHKO-
br1ocoPCcKUX KOHIEMIUI ¢ COBPEMEHHBIMHU MPOOIeMaMi MHAWBUAYAIbHON M OOIIECTBEHHOM
KU3HU;

yMeTh: TOHHMAaTh W  aHAJIM3UPOBATh  MHUPOBO33PEHUYECKHME, CONUAIbHBIC U
WHIUBUIyaTbHBIE  NPOOJEMBI  COBPEMEHHOW  JKM3HH; TPaMOTHO BECTH  JHMCKYCCHIO,




apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO MO3UIMIO 10 3HAYMMBIM (HIOCOPCKUM TMpodieMam
COBPEMEHHOW J>KM3HHM, OMNHUpAasCh Ha HapaboTaHHBIH B wucropud (Qumocodhuun Marepuarn;
MPUMEHSTH MOJIy4eHHbIE (prIocodckre 3HaHUS K PElIeHUI0 TPoecCHOHANBHBIX 3a/ay;

BJIAJIeTh: TPEACTABICHUSIMH O UIOCOPHUN KaK HAYKE U CUCTEME LIEHHOCTEH, ee MecTe B
CHCTeMEe TYMAaHWTapHOTO 3HaHUS; OCHOBAaMH (HIOCO(CKOTO MBIIIICHUS; KaTeropHalbHBIM
anmapaToM W3ydyaeMoW TUCIMIUIMHBL, GHI0COPCKIMH METOIaMH aHAJIM3a PA3IMYHBIX MPOOIIeM,
HaBBIKAMH (HIOCO(CKON KYIbTYPHI UISI BBIPAOOTKM CHCTEMHOTO, IEJIOCTHOTO B3IJIsiIa Ha
JEWCTBUTEIFHOCTh M MECTO XUMHUH U XUMHUYECKOH TEXHOJIOTHH B [IEJIOCTHOM KapTUHE MHpA.

Ob0mas Tpynoemkoct, wuzydeHus gaucuumiauabl: 5 3E (180 waco). U3 Hux
aynutopHasi Harpy3ka — 48 (yiekiuit — 32 yaca, IpakTUYeCKUX 3aHsATUNH — 16 "acoB). Dopma
KOHTPOJISl — DK3aMEH.

3. KPATKOE COAEP) KXAHUE JUCHUIIJIUHBI:

Brenenue. ®unocodus, ee mMporuCXoXIeHNE U POJIb B OOIIECTBE.

Moayab 1. OcHoBHBIE (ua0COPCKHME MIKOJIbI.

AnTtnuHas  ¢uiocodus (mocokpatuku, coductel, Coxpar, emokput, Ilnaros,
ApucTOTENb, JUIMHUCTUYECKH-pUMCKas ¢uiocopus). OcHOBHbIE MPOOIEMBbI CpPEIHEBEKOBOM
¢unocopun u snoxu Bospoxaenus. dPunocodpus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas knaccuueckas uiocodus. Pycckas ¢unocodus XIX —
XX BB. OcHOBbl MapkcucTckoit ¢uminocodpuu. OCHOBHbIE HaNpaBiICHUS COBPEMEHHOMN
dbunocodum.

Monyasb 2. ®uiiocopckue KOHUENIUH ObITHS U TO3HAHMS.

[Ipo6nema OwiTust B ucropuu umocopuun. [loHATHS MaTepuasbHOTO W HICATHHOTO.
OcHoBHbIE (rutocodckre HaIpaBJICHHS: MaTepuadn3M W uaeanu3M. [IpuHnum rio6asbHOTO
3BOJIIOIMOHU3MA B COBPEMEHHOW HAYYHON KapTHHE MUpA.

KoHuenuuu npoctpaHcTBa U BpeMEHHU B UCTOPUU GUIIOCOPHUH U HAYKH.

[Ipoucxoxaenue coznanus. Posb Tpyaa B mpoucxoxaeHuu co3Hanus. Maeanucruueckue
U MaTepuajgucTHueckue KoHueniuu co3Hanus. Co3znanume u Mmo3r. Co3HaTenpbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HaHUE U CAMOCO3HAHHE.

Konuenuuu rHoceosorun B HCTOpUM  (puiocoduu: CEHCyallu3M, PpPalUOHAIU3M,
CKENTHUIM3M, arHOCTUIIM3M, KOHIICTILIUS BPOKICHHBIX UJIeH, anpuopu3M. JlnaneKkTuka mo3HaHus:
YyBCTBEHHOE U panuoHaibHoe. OCHOBHBIE TEOPUH UCTHHBI.

Mogayas 3. IIpodJiembl yesioBeka B puinocodpun.

Yenosek kak mpeaMet ¢uinocodckoro ananusza B uctopuu ¢uiocoduu. Ilpoucxoxnenue
YeloBeKa: MPUPOJIHbIE U COIHUANIbHBIE YCIOBUS aHTPOINOCOLMOTEeHe3a. buomoruueckoe u
COILIMANIbHOE B YesoBeke. HAMBUA, MHAUBUIYaTIbHOCTD, TUYHOCTD.

CMBbICH KU3HU U NpeAHa3HaueHue uenoBeka. JKusHb, cMepTh, Oeccmeprtue. [IBukeHue
HEHACWIMs, €ro poJib B coBpeMeHHOM xu3HM. llenn u nenHoctu. CBobojga BoMM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, pETMTHO3HbIE, 3CTETHYECKHE LIEHHOCTH.

Moayas 4. ®unocodus ncTopuu 1 o0ecTBa

YenoBek B cHCTeME COLMAIbHBIX cBs3ell. JlMuHOCTP W Macchl, cBoOoda W
HeoOxoauMocTh. Duiocopust ucTopun: (GOPMAMOHHAS W LMBUIM3ALMOHHAS KOHLEMIHUU
UCTOpHUECKOro pa3BuTHA. IIporpeccucTckre M HMUKIMYECKHEe MOJAENH pa3BUTHs. [oOanbHble
npo6semMbl coBpeMeHHOCTH. KoHIenus ycToH4rBOTO pa3BUTHS U CLICHAPUU OYAYLIETO.

OOmectBo u ero crpykrypa. ComuanbHas, MOJUTHYECKass U IyXOBHas cQepsl
oOmectBa. Konuenmuu rocynapcrsa B ucropuu puinocodcekoit Mpician. I'paxaanckoe o01mecTBo



U IIPaBOBOE TOCYapCTBO.

Moayas 5. ®unocodckue npodieMbl XMMUHM U XMMHYECKOI T€XHOJIOTHH

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHHS, €r0 METOJbI M (OPMBI.
Hayunble peBosroliMM M CMEHa TUIIOB paluMoHanbHOCTU. Hayka B coBpeMEHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCTb YYEHOTO.

[IpoGnema cooTHOmIEHUS Hayku © TeXHUKU. ColualbHBIE TOCIEACTBUS HAYyYHO-
TEXHUYECKOTO Iporpecca. ODTUYECKHME M SKOJIOIMUECKHE HMIEPATUBbl pa3BUTHA HAyKU U
TEXHUKH.

MecTo XMMHHU B CHCTEME €CTeCTBEHHBIX HayK. OcHOBHas po0ieMa XMMHH KaK HAyKd H
npousBojacTBa. llenn w  3amaum  xumudeckod — TexHodoruu. Crneuuduka XUMHUKO-
TEXHOJIOTUYECKOI0 3HaHUA: (PyHIaMEHTAIbHOE U MPUKIIAJHOE, SMIIMPUYECKOE U TEOPETUUECKOE.

4. OFbEM JUCHUTIJIMHBLI 1 BUJbI YYEBHON PABOThHI

. B 3avernnix | B akanem.

Buabl yueoHoii padoThl
SIMHUIIAX gacax

O0masi  TPyA0eMKOCTb JMCHMIUIMHBI 1O | 5 180
yueOHOMY IJIaHY
AyIMTOpPHBIE 3aHITHS: 4/3 48
Jexunu 8/9 32
Cemunapsi (C) 4/9 16
CamocrosTebHas padora (CP): 8/3 96
Bua konTpoJs: 1 36
KonTtakTHas pabor — MIPOMEKYTOUHAS 0,4
aTTecranus
[ToaroroBka K 3K3aMeHy 35,6
Bua uToroBoro KOHTpoJIst DK3aMeH

. B 3auetnbix | B acTpon.
Buabl yueOHoi padboThl

eAMHUIIAX qyacax

OO0masi  Tpya0eMKOCTh JAUCHMIUIMHBI 1O | 5 135
y4eOHOMY IJIaHYy
AYIMTOpPHbBIE 3aHSITHS: 4/3 36
Jlexunu 8/9 24
Cemunapsi (C) 4/9 12
CamocTosiTeibHast padora (CP): 8/3 72
Bua xonTpoJis: 1 27
KoHTakTHas paboT — mpoMeXyToUyHast aTTecTaIus 0,3
IToaroToBka K 3K3aMeHy 26,7
Buja nToroBoro KOHTpoOJIst JK3aMeH

AHHOTaus padoveil MPOrpaMMbl 1M CHUILTHHBI

«HUctopus» (b1.5.03)



1. Heab aucuuMmiauHbl: (GopMUpOBaHHE Yy CTYACHTOB KOMILUICKCHOTO MPEICTABICHUS O
poJiM M MeCTe HCTOPUU B CHUCTEME TyMAHUTAPHBIX M COLMAIBHBIX HAayK, KYyJIbTYpPHO-
UCTOPHUYECKOM cBoeoOpasuu Poccum, ee mMecte BO BCEMHUPHO-HMCTOPUYECKOM Ipolriecce, 00
0COOEHHOCTSIX M OCHOBHBIX 3Tamax €€ MCTOPHYECKOTO Pa3BHUTHUS; BBEJIECHHE CTYIEHTOB B Kpyr
HMCTOPUYECKUX MTPOOIIEM, CBS3aHHBIX C 001acThi0 Oy Iymiei mpodecCHnoHAIBHON I TEIIBHOCTH.

2. B pesyabraTre H3y4YeHHs] JUCHHUILUIMHBI 0OydYamluiicd 10 Nporpamme
O0axajiaBpuaTa J0JI/KeH:

Obnadams CIENYIOUUMU 00U EK)IbMYPHbIMU KOMIIECTCHITUSIMH:

- CIOCOOHOCTH aHAIM3UPOBATH OCHOBHBIE JTAIbl M 3aKOHOMEPHOCTH UCTOPHUYECKOTO PA3BUTHS
obiectBa i hopMupoBaHus rpaxaaHckoi mosuimu (OK-2).
3uams:
- OCHOBHBIE HAlpaBJIEHUs, TPOOIEMbI U METO/Ibl HICTOPUUYECKON HAYKH;
- OCHOBHBIE 3Tallbl M KJIKOYEBbIE COOBITHS UCTOpuM Poccum M Mupa; 0COOEHHOCTH DPa3BUTHS
POCCHUHCKOTO TOCYAapCTBa, BBIIAOIINXCS JIeATeNIel OTeUeCTBEHHOM U BCEOOIIei HCTOPUH.
Ymemo:
- COOTHOCHUTH OOIIIME MCTOPUYECKHE MPOLIECCHl U OTAENbHbIE (DAKThHI; BHISBIATH CYIIECTBEHHBIE
YepThl UCTOPUUYECKHUX TIPOIIECCOB, SBICHUN M COOBITHI; aHATM3UPOBATH COIMATBHO-3HAYNMBIE
poOIeMBbl;
- (dopMynupoBaTh U APryMEHTHPOBAHO OTCTAaWBaTh COOCTBEHHYIO MO3UIUIO MO Pa3IUYHBIM
npoOiemMaM UCTOPHUH.
Bnraoemy:
- MpeACTaBICHUSIMHU 00 HCTOPUU KaK HayKe, €€ MECTe B CUCTEME I'YMaHUTApHOTO 3HAHUS;

- IpE€ACTaBJICHUAMU 00 OCHOBHBIX 3Tallax B HUCTOPHUH YECJIIOBCUCCTBA U X XPOHOJIOTUH;

- KaTeTOPHaIbHO-NIOHATUWHBIM alllapaToM U3y4aeMOM IUCLUILINHEI;
- HaBBIKAMHM aHAJIN3a UCTOPUYECKUX NCTOUYHUKOB.

3 Kparkoe coaepxanmue TUCUMIIIMHBI.

Moayas 1. Hcropusi B cHCTeMe CONHAJIbHO-TYMAHUTAPHBIX HayK. (OCHOBBI
METOJA0JIOTHH MCTOPUYecKOoil Hayku. OCO0EHHOCTH CTAHOBJIEHUS TOCYJAPCTBEHHOCTH B
Poccun.

Mecto wuctopun B cucreme Hayk. IIpeamer uctopudeckod Hayku. Posb Teopuu B
no3HaHuu npoiuwioro. CymHocTs, (GopMbl, (PYHKIHH HCTOPHUYECKOrO 3HaHUA. VICTOYHMKM IO
OTE€YECTBEHHOM HCTOpUHM, MX Kiaccupukaums. Hcropus Poccum — HeoThemiiemas 4acTb
BCEMHUPHOM ucTopuu; ol11ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUH.

Hagano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycb. OTHOKynbTypHBIE U
COLIMAIIBHO-TIOJIMTUYECKUE IIPOLECCHI CTAHOBJIEHUSI POCCUIICKOM rocynapcTBeHHOCTH. [Ipunsatue
XpUCTHAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OOpa3oBanue Poccuiickoro rocynapcrsa, ero
ucropudeckoe 3Hayenue. Poccus B cepenune XVI — XVII BB.

Mopny.asb 2. Poccuiickast umnepust B XVII1- Hayane XX B.

Poccniickoe rocymapctBo B XVIII Beke — Beke MOIEpHM3aLlMM W IPOCBELICHUS.
Pedopmer Ilerpa 1 kak mepBas TOMBITKA MOJAEPHM3AIMU CTpaHbl, €€ O0COOEHHOCTH.
®opmupoBanue Poccuiickoli nmnepun. OCHOBHBIE HAIPABIIEHUS «EBPOIEU3ALMN» CTPAHBI.
DOBOTIONUS COLMAIBHONW CTPYKTYphI obmiecTBa. [lanbpHelimee pacuupenue rpanul Poccuiickoit
HUMIIEpUH.

Poccusa B XIX cronerun. IIpomsbiuiennsiii nepesopot B EBpone u Poccuu: oOmee u



ocobenHoe. Baxwneiimme ycnosus nepexonaa Poccun kK MHAYCTpUAIbHOMY OOILIECTBY — PELICHHE
KpPECTbSIHCKOTO BOIIpOCa u OTpaHUyYEHUE CaMoJIep>KaBHUsL. JUINTENbHOCTD,
HETOCJIeI0BATENIbHOCTh, MHUKIMYHOCTh Tporecca OypikyazHoro pedopmupoBanus. Poib
CyOBEKTUBHOTO (pakTOopa B mpeojosieHuu oTcTaBanms. Pedopmbr XIX Beka, wX 3HAYCHHUE.
O6mectBennbie aBmwkeHus B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcobeHHOCTH COLMATBHO-PKOHOMUYECKOTO
pazButusi Poccum B Havane XX Beka. OOBEKTHBHAs MOTPEOHOCTh HHIAYCTPHAIBHOU
Moaepau3anuu Poccun. CooTHomienue mnojauthyeckux cuwin B Poccum B Hauvane XX Beka.
Hapacranue kpusuca camojnepxkaBus. llepBas poccwuiickas peBomtoius. (OOpa3oBaHHe
MOJIMTUYECKUX mnapTui. locymapcTBeHHas nayma Hadaina XX BeKa KaK TEPBBIA  OMBIT
poccuiickoro napiaameHtapuzma. CToJbIIUHCKas arpapHas pedopma. IlepBas MupoBast BoiiHa U
yuactue B Hedl Poccun. @eBpanbckas peBostonus 1917r. M KOpeHHblE HU3MEHEHUS B
MOJIMTUYECKOM JKU3HU CTPAHBI.

MoayJsb 3. OT cOBETCKOI0 rocyaapcrBa Kk coBpemenHoi Poccun.

®dopmupoBaHue M CyHIHOCTb coBeTckoro crpost (1917-1991rr.). IloarotoBka um mobena
OxTs6pbckoro BoopyxeHHoro Bocctanus B Ilerporpane. II Beepoccuiickuit cve3n CoBeToB u
€ro peueHus. JKOHOMHYECKas U COIMalIbHAsl MOJUTHKA OOJBIIEBUKOB. [ pakaaHckas BoliHa U
nHoctpanHas wuHTepBeHIMsA. Cynpba u 3Hauenue HOIla. VYTBepxaeHue ogHOMAPTUHHOM
noyuTrdeckoit cuctemel. O6pazoBanue CCCP. [Tonutnaeckas 6oppda B MapTUU U TOCYTAPCTBE.
CCCP B roap! nepBbix msaTwiIeToK (koHer 20-x rr. — 30-¢ rT.). DopMupoBaHHe pekuMa JTHIHON
Bracth CranuHa M KOMaHJHO-aJIMHHHCTPATHUBHOW CHCTEMBI YIPABICHUS TOCYIAPCTBOM.
Buemnss momutnka CCCP B 20-30-¢ 1. CCCP BO BTOpOHi MmpoBOoWi  u Benukoii
OrteuecTBEHHOM BOiITHE. MI3MEHEHHE COOTHOIIECHHS CHJI B MUPE MOCJE BTOPOH MUPOBON BOWHBI.
Hauano «xonoanoit BoiHbI». TpymHoctu mnocineBoeHHoro pazputus CCCP. VYixkecroueHue
MOJIMTUYECKOTO  peXUMa U HJCOJOTMYECKOro  KOHTpoJisi.  IlombiTkm — OOHOBIEHUSA
«rocygapctBeHHOTo cormanuiamay. XX cwe3a KIICC u ocyxnenue kyapra Tu4HOCTH CTanuHa.
«OtTtenenby B AyXoBHOU cepe. DkoHOMUUeckue peopMbl cepeauHbl 60-X TOI0B, MPUUUHBI
UX He3aBeplIeHHOCTH. HapacTanue KpH3UCHBIX SIBIIEHHII B COBETCKOM oOmiectBe B 70-¢ —
cepeaune 80-x rogoB. Buemnss nonuruka CCCP B koH1e 60-x Havane 80-X IT.: OT pa3psaku K
o0ocTpeHuio MexAyHapoAHoW o6ctaHoBkU. «llepecTpoiika»: CyIIHOCTb, LENH, 3a/JayH,
OCHOBHBIE 3Tarbl, pe3ynbTarsl. Pacman CCCP. O6pazoBanue CHI'.

CraHoBieHHEe HOBOW poccHiickoi rocyaapcTBeHHOCTH (¢ 1991- mo Hacrosiee Bpemsi).
JluGepanbHass KOHUEMNIMS poccHiickuX pedopM: Tmepexoa K pPbIHKY, (QopMupoBaHue
rpakJaHckoro oOmiecTBa W mpaBoBoro rocynapctBa. «llloxoBas Tepamus» 3KOHOMHYECKHX
pebopm B Hawame 90-x romoB. Koncturyuus Poccuiickoit ®enepauuu  1993r.
MexnannoHanbHble oTHomeHus. [lonuTudeckue maptuu u oOLIeCTBEeHHbIE BIXKEHUS Poccum
Ha CcOBpeMeHHOM »7tamne. Poccuss Ha mnytu monepHuzauuu. Poccuss B cucreMe MHPOBOM
SKOHOMUKH M MEKTyHAPOAHBIX CBS3EH.

4. O0beM yuyeOHOM TUCHHMILINHBI

Bunpl yueGHOM paboThI B 3a4eTHbIX | B akaneM.
eAMHMIIAX qacax

OO01ast Tpy/10eMKOCTh JMCHUILUIMHBI 110 y4eOHOMY IJIaHy | 4 144

Konrakthas padora (KP): 1,3 48




Jlexuu (JIek) 0,9 32
[MpakTaeckue 3anstus (I13) 0,4 16
CamocrosiTesnnasi padora (CP): 1,7 60
[ToaroToBKa K KOHTPOJILHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
Buj koHTpoas: 1 36
KonTakTHas paboT — IpOMEXyTOUHAS aTTECTAIIS 0,4
[ToaroToBka K sK3aMeHy 35,6
Buja nToroBoro KOHTpoOJIst JK3aMeH
Buner yue6HOI paboTh B 3a4eTHbIX | B actp.
eIMHHIIAX Jacax
OO0uiasi Tpy10€eMKOCTh AUCHUIIMHBI 110 y4eOHOMY IU1aHy | 4 108
KonrtakTtnasi pa6ora (KP): 1,3 36
Jlexuu (JIek) 0,9 24
[IpaxTnueckue 3anstus (113) 0,4 12
CamocrositesibHas padora (CP): 1,7 45
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 7,5
Pedepar, acce 0,6 15
Bua konTpoJs: 1 27
KonTtakTHas paboT — mpoMeXyToYHas aTTeCTaIus 0,3
[ToaroroBka K 3K3aMeHy 26,7
Bua uToroBoro KOHTpoOJIs DK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIIHHBI
«Dusnyeckas Kyabrypa u copm (b1.b5.04.)

1 Hegb AMCHMIVIMHBI: OBJIAQJICHUE METOAOJIOTUEH HAyYHOTO MO3HAHHUS (U3HMUECKOU
KyJIbTypbl M CIOPTa; CHCTEMOM IpaKTHMYECKMX YMEHMH M HaBBIKOB, OOECIEeYMBAIOLIUX
COBEpILEHCTBOBAHUE MCUXO(PHU3NUYECKUX CIOCOOHOCTEH; 3HAHHWE HCTOPUYECKUX, HAYUHBIX H
NeIarOTMYECKUX OCHOB (PU3MYECKON KYNbTYpbl, CHOPTa W 370pOBOro oOpasza KHU3HH;
¢opMuUpOBaHHE  MOTHBALMOHHO-LIEHHOCTHOIO  OTHOINEHUS K  (U3UYECKOM  KyJIbTYpE,
($U3nYeCKOMy COBEPILIEHCTBOBAHUIO U CAMOBOCIIUTaHMIO, YCTAHOBKA HA 370POBBIN 00pa3 KHU3HH.

2 B pe3yabrare wH3yYeHHus] IMCHMIUIMHBI O00y4YawlIuiics N0 NporpaMmme
0akajaBpuAaTa J10JIKeH:

Obnadams crnepyromuMu o01meKkyabTypHbIME (OK) KoMIeTeHIusImMu:

—  CIOCOOHOCTh K CaMOOpraHM3aiuu u camooopaszosanuio (OK-7);

—  CIIOCOOHOCTH MCIIOJIb30BaThb METOJbl M CpeAcTBa (PU3MUYECKOW KYIbTYphl JUIs

obecriedeH s OJHOICHHO colManbHOM U mpodeccuoHanbHoi nesrenbroct (OK-8).

3uamo:

—  Hay4YHO-IIPAKTUYECKHE OCHOBBI (DU3MUECKON KyJIbTYpbl M CHOPTa, TypuU3Ma U

3JI0pOBOT0 00pa3a )KU3HHU;

—  COIMAJIbHO-OMOJIOTHUECKHE OCHOBBI (PU3HYECKOM KYIbTYpHI U CIIOPTA;

—  HCTOpPHUYECKHE OCHOBBI (PU3MYECKON KYIbTYpPhI U CHIOPTA;



—  HUCTOpUIO (DU3MYECKON KyIbTYyphl M CHOpPTA, MUMETh MPEACTABICHUE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEU CTpPaHbI, HO ¥ MHPOBOTO YPOBHS; BayKHEHIIIHE
JOCTHIKEHHS B 00JIACTH CIIOPTA;

— cnopruBHble Tpaguiuu MXTU-PXTY um. J[.1. MenneneeBa, MOMHUTD O MOJABUTaX
CIIOPTCMEHOB B rojibl Bennkoit oreyecTBeHHOM BOiHBI 1941-1945 rr.

Ymems:

—  TNPUMEHATH MOJYyYEHHBIE TEOPETUUECKUE 3HAHUS B MIOBCETHEBHOW, 00pa30BaTEIbHOM
1 IpO)eCCHOHANBHOM eI TENbHOCTH;

—  CaMOCTOSITEJIbHO COBEPIICHCTBOBAaTh M Pa3BUBAaTh CBOW KyJbTYPHBIA YpPOBEHb B
006sacTu ucTopun PU3NIECKON KYJIBTYPHI U CIIOPTA;

—  ONepupoBaTh TEMATUYECKUM MOHATUITHBIM anmnapaToM COBPEMEHHON (u3n4ecKon
KYJBbTBI M CTIOPTA;

—  BBINIOJHATH 3aJIaHUS, CBS3aHHBIE C CAMOCTOSITEIbHBIM aHaJu30M U 00pabOTKOM
WH(pOpMAIIUU TT0 U3y4aeMbIM TEMaM.

Bnaoemy:

— HaBBIKAMU KPUTHUYECKOTO MBINUICHUs, O0O0OOmeHnsT W aHauu3a WHGOPMAIIHH,
MMOCTAHOBKH II€JIA U BEIOOpA MYTH €€ JOCTIKCHHUS;

—  HCMOJB30BaTh (DU3KYJIBTYPHO-O3J0POBUTEIBHYIO JEATEIBHOCTD I YKPETUICHHS
3I0POBBS, JOCTKEHUS KU3HECHHBIX U TIPO()ECCHOHATBHBIX LIETIEH;

— Merogamu GuI0co(CKoro Mo3HaAHUS, HaBBIKAMH pedIECKCHUH.

3 Kparkoe coaepxxanue JUCHUIIITHHBI

Jucuunnuna (Moxynn) no «®dusndeckoi KylbType U CIOPTY» peaiu3yloTcs B paMKax

06a3oBoii yactu bioka 1 «/lucummiuabl (MOIyM)» TporpaMMbl OakaiaBpuata B oObeme 72
aKaJeMUYecKnX 9acoB / 54 acTp. 4. (2 3a4eTHBIC CIMHUILIBI) TIPU 3A0YHOU (hopme 00yUeHus.

[Iporpamma paccunTaHa Ha U3y4eHUE NUCIMIUIMHBI B TEUYEHUE JIBYX CEMECTPOB (2-ro U 6-

ro), MpearnojiaraeT, 4ro oOydyaromuecs IMOJYy4aroT TEOPETHUYECKYI0 MOJArOTOBKY B 0O01acTu
«Dusnueckas KylbTypa U CIOPT.

Pa3pesnl fucuIJIMHBI 1 BUABLI 3aHATHH

Monaynb | HazBanue momyss Bceero, Yacos

akam.u/3.en. Jlek CP KP

[Ipenmer «®usuyeckas Kynbrypa u36/13.e1 # 30 P
copt». Cnopt u mnoxasur. Hcropus
CIIOPTUBHBIX OOIIECTB CTPAHbI

Crnopt BeicluX gocTwkeHuil. Mctopusad6 /1 3.en. #@ 30 2
OIIMMIINHACKHUX, MapaJTuMIMHACKUX,

CHeIHaNbHBIX, Ae()IUMIUNCKUX UTP
HACOB 8 60 4

Mogyne | HazBanue Monyns Bcero, Yacos
actp.u/3.ea. Jlek CP KP

[Mpenmer «®wusuyeckas kymnbrypa u27/13.e1 B3 22,5 1,5
cnop™». Crnoptr u monsur. Hcropus

CIIOPTUBHBIX OOIIECTB CTPAHBI

Croopr Beicmux aoctmwkenuid. Mcropus27 /1 3.eq. 3 22,5 1,5

OIMMIINHACKHUX, MapaJIuMIIMHACKUX,




CICHUATBHBIX, TePIUMIUHCKIX UTP
HACOB 6 45 3

Kaxnpiii Moy Ib MPOrpaMMBbI HMeEET CTPYKTYPY:
- JICKIIHH;
- IPAKTUYECKUH pa3jien (JoMallHee 3aJaHue — CaMOCTOsITeIbHasE paboTa CTYJIEHTOB);
- KoHTpOJbHBEIN paznen (KP).

Teopernueckuii pazgen GopMupyeT CUCTEMY HAYYHO-TIPAKTHUECKUX U CIIEIHAIBHBIX
3HaHUH, HEOOXOJAWMBIX /ISl TOHUMAaHUSA NPHUPOJHBIX W COLMAIBHBIX  IIPOIIECCOB
(GYHKIMOHUPOBAHUS (PU3UYECKOW KYIbTYPHI OOIIECTBA W JIMYHOCTH, YMEHHUS MX aJalTHBHOTO
TBOPYECKOTO  HCIOJNB30BAaHUS  JUISI  JMYHOCTHOTO M NMPO(ECCHOHANBHOTO  Pa3BUTHS,
CaMOCOBEPIIIEHCTBOBAHMS, OPTraHU3allly 3JJI0POBOTO 00pa3a KM3HM IMPH BHIIOJHEHUH Y4eOHO,
po(hecCHOHATFHON M COIIMOKYIBTYPHOU eI TETHHOCTH.

CamocTosiTeIbHAsA padoTa IpeaycMaTpPUBAET M3yYEHHE OCHOBHBIX METOJIOB M CIOCOOOB
dbopmupoBanus y4eOHBIX, MPO(PECCHOHATBHBIX W XU3HEHHBIX YMEHHH W HaBBIKOB CpEICTBAMHU
(bU3NIECKOi KYIbTYpHI U CIIOPTA.

KonTpoabublii pazgen. Kpurepuem ycnemHOCTH OCBOEHHS y4eOHOro marepuana
SIBIISIETCSI OIIEHKA TIPETIOaBaTeNsl, YIUTHIBAIONIAs CBOCBPEMEHHOCTH BBIITOJHEHUS JOMAITHUX
3aJJaHWl, YETKOCTh W TIOJIHOIIGHHOCTh BBINOJHEHHWS KOHTPOJBHBIX PadOT, 3HAHWUU
TEOPETHUYECKOTO Pa3/iena mporpaMMebI

4 O0bem yueOHOH TUCHUIIMHBI

B B 1 Vi
Bunbr yue6HOM paboThI 3aUETHBIX | aKaJeM. | CEMEeCTp | ceMecTp
eAUHHUIAX | yacax
OO0masi TPyA0eMKOCTh JTUCHHIJIHHBI 1o | 2,0 72 1,0 3.ex. | 1,0 3.en.
y4eOHOMY IIAHY 36 yac. | 36 yac.
Konraktnas pa6ora (KP): 2,0 72 36 36
Jlexuunu (Jlek) 0,6 8 4 4
KonTtponbHblii paznen, Bxoaut B ayautopusie | 0,4 4 2 2
3ansatus (KP)
CamocrositeqbHas padora (CP): 1,0 60 30 30
Pedepar 0,5 30 15 15
[IpakTHueckoe 3aganue 0,5 30 15 15
Bua koHTpoJs: 3a4eT / IK3aMeH 3auer 3auer 3auer
B B 1 Vi
Buner yae6HOI paboTh 3aUETHBIX | ACTPOHOM. | CEMECTp | CEMECTp
eIMHHUIAX | yacax
OO0masi Tpy10eMKOCTh AUCHUILIUHBI 1o | 2,0 54 1,0 3.ex. | 1,0 3.en.
y4eOHOMY IJIAHY 27 gac. | 27 vac.
KonraktHas padora (KP): 2,0 54 27 27
Jlexuuu (Jlek) 0,6 6 3 3
Kontponbubiii pazzen, BXOJIUT B |04 2 1 1

ayautopusle 3ausaTHs (KP)

CamocrositesbHas padora (CP): 1,0 46 23 23




Pedepar 0,5 23 12 11

[IpakTuueckoe 3aganue 0,5 23 11 12

Buja xoHTpoJs: 3a4eT / 3k3aMeH 3auer 3auer 3auer

AHHOTAIUs padoyell MPOrpaMMbl AU CHHUIJIHHbI
«Marematuka» (b1.5.05)
1.Lenp0 TUCHUIUIMHBI SBISICTCS (OPMUPOBAHWE Y CTYICHTOB CHUCTEMBI OCHOBHBIX
MOHATHH, UCTIOIB3YEMBIX JUISl MMOCTPOSHUS BAKHEHIIIMX MATEMATHUYECKUX MOJCICH, M YMCHHUS
WCII0JIb30BaTh MAaTEMATHYECKUE METOIBI JUTS OTICAHHSI PA3JTUYHBIX TTPOIECCOB.

OCHOBHBIMH 32/1a4aMM JAWCHHUIUIMHBI, PEIICHUE KOTOPHIX 00ECIIEYMBACT JOCTHKCHHE
LIETTH, SIBJISTFOTCS:
— (opmupoBaHUE TOHUMAHHUS 3HAYUMOCTH MATEMATHYECKON COCTaBJISIONICH B
€CTECTBEHHOHAay4YHOM 00pa30BaHUU OakasaBpa;
— O03HAKOMJICHHE C CUCTEMOW MOHSATUM, UCIOJIb3yEMBbIX NI ONMHCAHUS BaKHEUIINX
MaTeMaTHIEeCKUX MOJICIICH U MaTeMaTHYECKUX METO/I0B, M HX B3aHUMOCBSI3bIO;
— O03HaKOMJICHHE C TPUMEpaMH IIPUMEHEHUS MaTeMaTHISCKUX MOJICIICH ¥ METOJIOB;
— (opmupoBaHUE HABBIKOB U YMEHUH HCIIOJIB30BAaHHUS MAaTEMATHICCKUX MOJICIICH H
MaTeMaTHIECKHX METOIOB.
2.TpeGoBaHusA K pe3yJIbTATAM OCBOCHUS U CHUIIINHbBI
N3yuenne xypca MaTeMaTUKH MPpU NMOATOTOBKEe OakanaBpoB mo Hampasienuio 18.03.01
XHMHYeCKasi TEXHOJIOTHS CTIIOCOOCTBYET MPHUOOPETEHUIO CIIETYIOIUX KOMIIETEHIINHI!
2.1. O6menpodeccrnoHaIbHbIC:
-CIIOCOOHOCTHIO 1 TOTOBHOCTBIO MCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCHIHUIUIAH B podeccronanbroi aesreapaocTu (OTTK-1).
B pesynbrare u3yueHus IUCHMIUIMHBI OOydalolMiics Mo mporpamme OakajaBpuara
JIOJIKEH:
3namo:
OCHOBbI  Ju(depeHIInaIbHOrO U UHTETrPaIbHOTO HCUUCIeHUs, TuddepeHInaTbHbIX
YpaBHECHUM;
MaTeMaTH4eCKUe TEOPUH U METObI, JISKAIIUE B OCHOBE MOCTPOSHUS MaTeMaTHYECKHX
MOJIeTIeH;
OCHOBBI IPUMEHEHHS] MAaTEMaTHYECKIX MOJIeIeH 1 METOJIOB.
Ymemy:
-BBIOMpaTh MaTeMaTHYE€CKHE METO/Ibl, TPUTOAHbIC IS PEIICHUsS KOHKPETHOM 3a/1a4u;
-MCMOJIh30BaTh MaTEMAaTUUYECKHE TTOHITHS, METOIbl M MOJAETH TSl OMUCAHUS Pa3IMUHBIX
MPOLIECCOB;
-BBISIBIATH MAaT€MaTHYeCKHEe 3aKOHOMEPHOCTH, JIeKallie B OCHOBE KOHKPETHBIX
MPOLIECCOB;
-MCIOJIh30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOM 00pabOTKU TaHHBIX;
-IIPUMEHATh MaTEMAaTHUYECKUE 3HAHUS Ha MEKIUCIMILTHHAPHOM YPOBHE.
Braoemy:
-OCHOBaMHU (pyH/JIaMEHTAIbHBIX MaTEMaTHUYECKUX TEOPUN U HaBBIKAMH HCTOJIH30BAHUS
MaTeMaTHYeCKOro anmnapara;
-METOJIaMH CTaTUCTUUECKOH 00pabOTKH MH(pOPMAIIHH.



Kpatkoe conep:xanue THCHMILINHBI:
1 CEMECTP
1.BBenenue.
[Ipeamet u meToabl MaTemaTuku. OnrcaHUE OCHOBHBIX pa3ziesioB Kypca. [IpaBuna
1 TpeOOBaHMs TP U3YYCHHUHU Kypca.

2. D1eMeHTHI aJredphl.

UucnoBele MHOXECTBA, KoMIUIeKCHble uuncia. Omnpegenutenu II u Il mopsaxos.
BekTophl: OCHOBHBIE MOHATHUS, CKAJISIPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUSI BEKTOPOB.
AHanuTndeckas reoMeTpus: NpsiMasi Ha IUIOCKOCTH, KpuBble Il mopsaka. Marpuusl: nercTBus
HaJ MaTpHUIlaMH, IPUBEJIEHUE K CTylleHYaToMy Buay U Buny I'aycca. Panr marpunpl. OOpatHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenne cucrem JHHEWHBIX —alre0pandecKux
ypaBHeHUH. CoOCTBEHHbIE UnCiIa U BEeKTOpbl. KBagpaTuuHbie GOpPMBIL.

3. ®yukuus oaHoi nepemenHoii. [lpenen pynkuun. HenpepoiBHOCTD QyHKIMH.

Oyukua. CrocoOsl 3amganus QyHkiuu. Ilpenen dbyHkiuu B Touke. OAHOCTOPOHHHE
npenensl. [Ipenenst Ha 6eckoHeyHOCTU. beckoHeuHo Manbie U OeCKOHEYHO OoJblue (PYHKIUH,
WX CBOWMCTBa M B3aWMHasg cBs3b. CBoiicTBa mpenenoB. [lepBblii M BTOPOUl 3aMedaresibHbIE
npeaensl. HenpepblBHOCT (GYHKIIMM B TOYKE M Ha mpoMmexyTke. CBoiicTBa (QYHKIWH,
HEeNpephIBHBIX Ha oTpe3kaX. Touku pa3pbiBa GYHKIIMH U UX KJIACCU(PHUKAIHUS.

4. InddepennuaibHoe ucuncieHue GyHKIUU OHOI MepeMeHHOI.

[IpousBonHas (GyHKIMHM, €€ TeoMeTpUYecKud U MexaHudeckuil cmbicia. [IpaBuia
muddepenniupoBanms. Tabmuia OCHOBHBIX MpOW3BOIHBIX. Jluddepenmuman ¢yHKIMM, ero
INPUMEHEHUs] K TPUOIMKEHHBIM  BBIYMCIEHUSAM. VIHBapuaHTHOCTE  (OpPMBI  NEPBOTO
mupdepennnana. IlpowsBomHast cioxHoit ¢yHkiuu. uddepenuupyemoctp QyHKIUU:
ONpeNieNieHue, TEOpeMbl O CBA3M  JUPPEPEeHIUPYEMOCTH C  HENPEPBIBHOCTBIO U €
CYIIECTBOBaHHEM IPou3BOIHON. OCHOBHbIE TeopeMbl AU (HepeHInalIbHOTO ncuncienus: Poss,
Jlarpamxka, Komm. IIpaBmio Jlonmurans (packpbiTue HeomnpenaeneHHocte). IlpousBoanbie
BbICIIMX NOPsAKOB. JIokanbHbIN 3kcTpeMyM (yHKIMH. HeoOXxonumble 1 JOCTaTOUHBIE YCIOBUS
skcTpemymMa. [IpaBuno uccienoBanHust (yHKIMHM Ha MOHOTOHHOCTh M 3KcTpeMyM. llpusHaku
BBIIYKJIOCTH ¥ BOrHyTocTH QyHKIMH. Touku nepernda. Heo0xoanmoe u JoCTaTouHOE YCIOBUSA
nepern0a. AcuUMNTOTHl (YHKIMH, MX BHIbl M CHOCOObl HaxoxzaeHus. OOmas cxema
uccieoBaHus (PyHKIMMA, HOCTpOEHHE UX I'paHKOB.

5. UHTerpanbHoe ucuucjienne GyHKIUMN OTHON mepeMeHHOM.

IlepBooOpa3znas ¢ynkuusa. HeompeneneHuslii uHTerpas u ero coiictBa. TaGmuna
OCHOBHBIX HHTETpaJIOB. MeToabl HMHTETPUPOBAHMS: HEMOCPEACTBEHHOE MHTEIPUPOBAHUE,
UHTErPUPOBaHUE NIOACTAHOBKOM, HHTETPUPOBAHUE 10 YacTsaM. MIHTerpupoBaHue panoOHaIbHbIX
npoGeit. MHTerpupoBaHHe HEKOTOPBIX HPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX (YHKLHUH.
OnpeneneHHblil UHTErpall, €ro reoMeTpuuecKuil cMpicia. CBOMCTBA ONPEAEIEHHOTO MHTErpaa.
®opmyna Herotona-Jleitbnuna. TeopemMa o0 cpeaHeM 3HAuUeHMM. 3aMeHa IEPEeMEHHOH W
UHTETPUPOBAHUE [0 YacCTAM B ONPEICICHHOM HHTerpane. lIpuiokeHuss ompeneneHHOro
MHTErpaja K BBIYUCICHUIO IUIomaae miockux ¢uryp. [oHsTHe HeCOOCTBEHHBIX MHTErPANIOB:
OTIpEENIEHNs, CBOMCTBA, METO/IbI BEIYUCIICHUS.

2 CEMECTP

1.InddepenunanbHoe ucunucieHne (GyHKIUH HECKOJIBKHX IEPEMEHHBIX. JJIEMEHTBI
TEOPHH T0JISI.



Oyaku AByX H 0Ooyiee TEpEeMEHHBIX: OmNpejaeieHue, o0IacTh oOmpeaeneHus, o01acTh
M3MEHEHHsI, TeOMETpPHUECKasi HMHTeprperauus, JUHUM ypoBHs. [Ipenen ¢yHKuMHM B TOYKe.
YactHble mpou3BoaHbIEe (Ha mpuMepe (QyHKIMHM ABYX mnepeMeHHbIX). uddepenunpyemocts
(GYHKIIMM HECKOJBKUX IepeMeHHbIX. JloctaTounsie ycnmoBusi auddepenmupyemoctu. IlomHas
npousBoaHas. [IpousBonnas cnoxHoit ¢yakumu. [lommerii quddepennnan. MHBapuanTHOCTH
noinHoro  auddepeHnuana.  AHAUIMTHYECKHH  TpU3HAK  TOJHOTO  nuddepeniuana.
Huddepenunpoanne (QyHKIMH OJHOW W JBYX NEPEMEHHBIX, 3aJlaHHOW HesBHO. YacTHbIe
NPOU3BOJHEIE M TOJNHBIE AuddepeHIransl BBICIIMX MHOPSAAKOB. Teopema O paBEHCTBE
CMEIIAaHHBIX MPOU3BOAHBIX (11 (YHKIMM JBYX MepeMeHHbIX). JIOKanbHBIE SKCTPEMYyMBI
(GYHKIMM BYX MEPEMEHHBIX: HEOOXOJIMMOE U JOCTATOYHOE YCIOBUS AKCTpeMyMma. Y CIOBHBIN
aKkcTpeMyM (MeToa MHokuTenen Jlarpanka). HanGosnbiiiee 1 HauMeHbIee 3HaueHue QyHKIIUN B
3aMKHYTON oOnactu. OcHOBHBIE MOHATUS Teopuu mouid. CkamspHoe noje. IloBepxHoctu u
nuHUM ypoBHs. [IponsBojHas no HampaBiieHHIO. ['pafueHT CKaJspHOTro MOJS U €ro CBOICTBA.
Bekropnoe nose. Juseprenius nosst. Porop momnst. CBsizb MKy TPAAUEHTOM M TIPOU3BOJIHOMN
10 HAINpaBJIEHHUIO.

2. KpaTHble nHTErpaJjbl.
JIBOMHOM MHTErpaj: ONpeleIeHUe, TEOMETPUIECKUN CMBICT, CBOMCTBA. BhI4uKClIeHHe TBOWHOTO
HWHTETpajla B JIEKapTOBOM M MOJISIpHOW cuctemax koopauHaT MHurerpan Ilyaccona. TpoitHOM
WHTETpAJL: OIIPeeIeHNE, TEOMETPUYECKNNA CMBICT, CBOMCTBA. BpIuncieHne TpOMHOTO HHTErpaa.
[IpunoxeHust ABOWHOTO U TPOWHOTIO NHTETPAJIOB.

3. KpuBoJiuHeiiHbIEe ¥ IOBEPXHOCTHBIE HHTErPAJIbl.
KpuBosmHeWHbI HHTETpa IO KOOpJWHATAM: OTpeesieHne, CBOMCTBA, BrIUMCIeHHE. PaboTa B
cunoBoM mnosie. @opmyna ['puna. KpuBosMHEWHBIE WHTErpajibl, HE 3aBUCIIIUE OT IYTH
unterpupoBanus. [loTeHnmanbHas QyHKIUSA, MOTEHIHUAIbHOE MoJe. [loHATHE MOBEPXHOCTHOTO
unterpana. [fotok BekTopa uepe3 moBepxHOCTh. Teopema [Maycca-Octporpaackoro. @opmyna
Crokca.

3 CEMECTP

1. JuddepenunanbHbie ypaBHEHHUsI IEPBOTro MOPsiAKA.
Huddepenunanbiple  ypaBHEHUS: TOPSAIOK, pEHIeHHe, TeopeMa  CYyIIEeCTBOBAaHUS U
€AMHCTBEHHOCTH pemeHnd. 3anada Komm. YpaBHeHUs ¢ pa3AenstolIUMHCS [EPEeMEHHBIMMU.
Opnoponusie nuddepenuanpupie ypaBHeHus. Jluneiinole auddepeHnnaibHble YpaBHEHUS
MIEPBOTO MOPSI/IKA. YpaBHEHUs B MOJNHBIX Auddepennnanax. HTerpupyomui MHOKUTENb.

2. Iu¢pdepenunaibHbie YypaBHEHHS BTOPOro M N-ro NOpsAKa.
Juddepenunanbaple  ypaBHEHHS BTOPOrO TMOPSAKa, JOMYCKAIOIIME TIOHIKEHUE MOpPsaKa.
Jluneitnbie nuddepeHnraibHble ypaBHeHUs BTOporo nopsiaka. CBoiicTBa peuieHuil. Jlnneinas
He3aBUCUMOCTh pyHKIU. Onpenenurens Bporckoro. CTpykTypa 001Iero pemeHus JMHEHHOTO
middepeHLnanbEble  ypaBHEHUsT BTOpOro mnopsaka. @DyHIaMeHTaJdbHAas CHUCTEMa peIIeHUil.
JIuneitHble ofHOpPOAHBIE AU(DdepeHInanbHble YpaBHEHUS! BTOPOTO MOpAAKA C MOCTOSHHBIMU
KoapduureHTaMu: MocTpoeHue oodiero pemenus. Meron Ditnepa. JIuHeliHble HEOTHOPOIHBIE
mddepeHLnanbHble ypaBHEHUsI BTOPOTO HOPsi/IKa ¢ MOCTOSIHHBIMU Ko duumenramu. Oduiee u
YaCTHOE pelIeHUs] HEOJHOPOAHBIX ypaBHeHUH. JIuHeltHble quddepeHnnanbable ypaBHEHUS N-TO
MOpsAZIKAa: CBOMCTBA pEILICHUH, TEOPEMbI O CTPYKType OOIIEro pemieHus, METOJ BapHaluu
NOCTOSIHHBIX. JIuHelHble auddepeHnnanbHble ypaBHEHHUS N-TO TMOPAJKA C IMOCTOSTHHBIMH
Koa(duimeHTaMu. AJTOPUTM MOCTPOESHHS OOIIErO PelIeHusl.

3. Cucremsl A PpepeHIHAIBHBIX YPABHCHH .



Cuctembl auddepeHInanbHbIX ypaBHEHHH TIE€PBOrO MOpsAKa: OOIKe TMOHATHS, Teopema
CYIIECTBOBAaHMS M  EIMHCTBEHHOCTH  oOmero  pemeHus.  CHCTeMBl  JIMHEHHBIX
middepeHInanbHbIX YpaBHEHUH IMEPBOTO MOPSIKA: MHTETPHUPOBAHHE METOJOM HCKITIOUCHHS.
Cuctembl JMHEHHBIX AuddepeHInanbHbIX YpaBHEHUH MEPBOrO MOPSAKA: CBOMCTBA PELICHHIA,
TEOPEMBI O CTPYKTYpe OOILEro peuieHusi, MeTo]l Bapualuu NoCTOSHHBIX. CHCTEeMBbl JIMHEWHBIX
ONHOPOJHBIX W  HEOMHOPOIHBIX  TU(PQPEpPEHINATBHBIX  YpPAaBHEHHH C  TOCTOSHHBIMHU
KodpduureHTaMu. JIEMEHTHl TEOPUU YCTOWYMBOCTH. METOAbI YHUCIEHHOTO pEHICHUS
maddepeHnnanbHbIX ypaBHEHUH.

4. Yncnosble U PyHKIMOHAIbHBIE PAIBI.

UucnoBele pslbl: OCHOBHbBIE MOHSATHS, CBOMCTBA CXOJSALIUXCSA PSAAOB, HEOOXOAMMBIN IpU3HAK
cxoquMoctu. ['apmonmueckuii psan. Paper  Jdupuxne. IlpusHaku CpaBHEHHMsS psAlOB €
MOJIOKUTENbHBIMU usieHamu. [lpusnak JlanamOepa. VHTerpanbHbIl U paJuKaabHBIA MPU3HAKU
Kommu. 3nakouepenyrommuecss psapl: npuszHak JleiOHuia. 3HaKONEpEeMEHHBIE PSIIbI: TOHSATHUS
aOCOIOTHOM M YCIIOBHOM CXOAMMOCTH, NpU3HAaK aOCOJNIOTHOM CXOJUMOCTH, CBOMCTBa
a0COJIFOTHO U YCJIIOBHO CXOMSIIIUXCS PSIIOB.

OyHKIMOHAIbHBIE PS/Ibl: OCHOBHBIE MOHATHSA, 001acTh cXO0AUMOCTH. CTENeHHbIE PSI/IbL:
paguyc, WHTEpBas, obOmacTh cxoaummocTH. CBOWCTBAa CTEMEHHBIX psAoB. Psgasr Teitmopa wu
MakiopeHa: CBOWCTBa, YCIOBHE CXOAMMOCTH psAa K HCXOJHOW (QYHKIUH, OCHOBHbBIE
paznoxenusi. Paznoxkenue ¢yHkuuu B psg MakiopeHa ¢ MOMOIIBIO OCHOBHBIX DPAa3JIOKEHHH.
I'maBHOe 3HaueHuwe ¢yHkuuu. OkBHBaJieHTHble (yHKUuU. [Ipumenenue psgos Teitnopa u
MaxnopeHa 1y BBIYUCIICHUS IPENETIOB.

5. 3akirouennue.

Hcnonp30BaHne MaTEMaTUYECKAX METOJIOB B IPAKTUYECKOU JESTEIBHOCTH.

4.00beM y4eOHOH TUCUUIIIMHBI

Bcero 1 cemecTp |2 cemecTp 3 cemecTp
Buapl yueoHo# padoTh 3au4. e/ 3a4. ej./ 3a4. ex./ 3a4. ex./
aK.uac aK.gac aK.yac aK.uac
Oomas TPYA0EMKOCTh
AHUCIHILIUHEL 110 yiebHoMy 15/540 5/180 4/144 6/216
Iany
AYIMTOpPHbBIE 3aHSITHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexuunm (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
Hpaxirieciue 2,65/96 0,88/32 0,88/32 0,88/32
sanstus (I13)
CamocrosiTeabHas padora (CP): |7,7/276 2,23/80 2,23/80 3,24/116
KonrtakTHas camocTosITenbHas paboTa /0,2
CaMocTosATeIbHOE HU3Yy4YCHHUC pa3JCiioB /79 8
T CHIMTUTMHBI '
B womrposst: 2172 1/36 1/36
IK3aMeH/3a4eT
K _
OHTaKTHas pabora 0.4 0.4
[POMEXKYTOUHAS ATTECTAIIU




[ToaroToBka Kk sK3aMeHy /35,6 /35,6
3auer (v
Buj1 HTOroBOro KOHTPOJIsS IK3aMeH . IK3aMeH
OLIEHKOIT
Bcero 1 cemecTp |2 cemecTp 3 cemecTp
Buabl yueoHoi padoThl 3a4. e/ 3a4. e./ 3a4. e./ 3a4. e./
acTp.4ac acTp.4ac acTp.4ac acTp.yac
Oo0masn TPYAOEMKOCTh
AHCUHILTHHEL 110 y1eGHOMY 15/405 5/135 4/108 6/162
MJIaHy
AyIHTOPHBIE 3aHATHS: 5,3/144 1,77/48 1,77/48 1,77/48
Jlekiuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
II
parctrecie 2,65/72 0,88/24 0,88/24 0,88/24
sanstus (I13)
CamocrosiTesibHas padora (CP): |7,7/207 2,23/60 2,23/60 3,24/87
KoHTakTHas caMOCTOSATENbHAs paboTa /0,33
CaMocTosTeIbHOE M3ydYeHrEe Pa3/IeioB /59,67
T CITATITMHBI
Bt wonrposst: 2/54 1/27 1/27
3K3aMeH/3aueT
K 0 —
OHTaKTHas pabota /0.3 /0.3
[IPOMEIKYTOYHAS aTTECTAIIUS
[ToaroToBka K 3K3aMeHy 126,7 126,7
3auer C
Buja uToroBoro KOHTpoOJIs DK3aMeH . DK3aMeH
OI[EeHKO#
AHHOTANUA padoyeil MPOrpaMMbl JUCHUIIIMHBI
«HAndopmaruka» (51.5.06)
1.Ilear JgUCHMIUIMHBI — npuoOpereHHe 0a30BBIX 3HAHMM O  COBPEMEHHBIX

I/IH(bOpMaI_[I/IOHHBIX TCXHOJIOIHAX, a TaKXKEC YMeHI/Iﬁ U IIPAKTUYCCKUX HABBIKOB B obnactu

I/IH(bOpMaTI/IKI/I, HCIIOJIB3YEMBIX IIPpU PCIICHHUU HAYYHBIX W IPAKTUYCCKUX BbIYHCIINTCIIbHBIX
3aa4 CTYACHTAMU BCEX CHELUAIbHOCTEM.

33}13'—[1/1 AUCHUIIJIMHBI -

HN3Yy4CHHUE MCTOAOB XpaHCHUA, 06pa60TKI/I n 1nepeaadyu

HH(bOpMaHHH C HUCIIOJIb30BAHHWEM IICPCOHAIBHBIX KOMIIBKOTCPOB, JIOKAJIBHBIX H r00aIbHBIX

CeTeﬁ; HU3YUYCHUC YHCIICHHBIX MCTOJOB PCIICHUA HpOCTCfII.HPIX 3agady MaTeMaTHu4dCCKOIo

OMHCAaHUSA XUMHUKO-TCXHOJIOTMYCCKHUX TPOUECCOB; INPUBUTUC HABBIKOB aJOPUTMU3AIIUA U

nporpaMMUpOBaHusaA C HCIIOJIb30BAHUCM CTAHAAPTHBIX IIAKCTOB IMPUKIIAIHBIX IIPOTpaMM IIpU

peIICHNN HpOCT@ﬁIJ.IHX BBIYMCINTCIIBHBIX 3a4a4.

TpeGoBanus Kk pe3yibTaTamM 0CBOCHHUS TUCHHILINHBI




W3yueHne AMCHUIUIMHBI TPU TOATOTOBKE KAaJpOB BBICHICH KBaTU(HUKAIMH  TI0
00pa30BaTeNIbHON MporpamMMe BBICHIETO 00pa3oBaHUs MO HampaBieHHIO noarotoBku 18.03.01
«XHUMHYECKAsI TEXHOJIOTHS CIIOCOOCTBYET (POPMUPOBAHUIO CIICAYIOIIMX KOMIICTCHIIHIA:

OobmenpodeccuoHaIbHbIE KOMIIETEHUMU:

- BJIAJICHHE MMOHMMAaHUS CYIIHOCTH M 3HaUYeHHUS MH()OPMALUN B Pa3BUTHHA COBPEMEHHOTO
oOriecTBe, 0CO3HAHHUS OMACHOCTH W YrpO3bl, BO3HUKAIOIIUX B 3TOM IIPOILECCE, CIIOCOOHOCTHIO
coONII0IaTh OCHOBHBIE TpeOOBaHUS HH(POPMAIMOHHONW OE30MacHOCTH, B TOM YHCJE 3aIlUTHI
rocynapcTBenHoit taitnsl (OI1K-4);

- BJIQJICHUE OCHOBHBIMM METOJIaMHU, CHOCO0aMU M CPEACTBAMHU IOJYYEHMs, XpaHEHUs,
nepepaboTkn WHGOPMAIIUK, HUMETh HaBBIKM pPaOOThI C KOMIIBIOTEPOM KakK CpEJACTBOM
ynpasnenus uadpopmanueii (OI1K-5).

2. B pe3yabrare wu3y4YeHUs IUCHMIUIMHBI o0y4yaloluiicsi 1O Mporpamme
O0axajiaBpuaTa J10JI7KeH:

3HATH

- cBOlicTBa MH(pOpMaIuy, CIOCOOBI €e XpaHEeHHsI U 00paboTKH;

- CTPYKTYpPY, IPUHITUIIBI pa0OTHl 1 OCHOBHBIE BO3MOKHOCTH DBM;

- TONOJIOTUIO U APXUTEKTYPY BBIYUCIUTENbHBIX CETEH;

- IPUHIUIBI aJpecaliy MoJb30BaTeNel, KOMIIbIOTEPOB U pecypcoB B ceTu MHrepHerT;

- paznuyath U pacuindpoBbiBaTh [P — anpec, tToMeHHOE UMSI KOMITBIOTEPA;

- a TaKXke BJAJETh HAaBBIKAMU CAMOCTOSATEIBHOIO pEHIeHHs 3aJad Ha KOMIIbIOTEpE,
BKJTFOYAOIIME TTOCTAHOBKY 3aJa4d, pa3pabOTKy aJropuTMa U OIEHKY er0 3((HEeKTHBHOCTH;

- CTPYKTYpPY, IPHHITUIIBI pa0OTHl 1 OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE TUIIBI AJITOPUTMOB, SI3bIKH IPOTPAMMHUPOBAHNS;

- CTaHJapTHBIE MPOTrPaMMHBIE 0OecTieyeH s CBOeH MpodecCuOHATIbHOM IS TEIbHOCTH;

- QITOPUTMBI PEIICHUS HETMHEHHBIX YPaBHEHU;

- QJITOPUTMBI OJTHOMEPHOU ONTUMU3ALUH;

YMETH

- MICaTh U OTJIaKUBATh TporpaMMbl Ha VBA 1o pa3paboTaHHBIM aIropuTMam;

- IPUMEHATh METO/Ibl MATEMAaTUYECKON CTATUCTUKU JUISl PELIEHNsI KOHKPETHBIX 3a/a4;

- HCIIOJIb30BaTh MAaKeThl MPUKIAJAHBIX MPOrpaMM TMpU JalbHEWIIeM OOydYeHUH W
MIPAKTUYECKOU JIeATETbHOCTH.

BJIAJIETD

- HaBbIKAMHM CaMOCTOSITEJIBHOTO PELICHWS 3aJad Ha KOMIIBIOTEPE, BKIIIOUYAIOIINE
MOCTAaHOBKY 3ajlaud, pa3pabOTKy airoputMa H OLEHKY ero 5((eKTUBHOCTH METoJaMu
MaTeMaTH4eCKON CTAaTUCTUKH I 00pabOTKU SKCIIEPUMEHTA;

- METOJAMH PEAIM3ALAN AITOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe copepxxanue JMCUMILINHBI:

3.1. ApxuTekTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® LCTOPHS Pa3BUTHS BHIYMCIUTEIHON TEXHUKH U MEPCOHANBHBIX KOMIIbIOTEPOB. KpaTkas
UCTOPHsSI Pa3BUTUS BBIUMCIUTENBHOW TEXHMKM U NepcoHalbHbIX KoMmbioTepoB (IIK).
Bbruncnurensnas MammbHa @on-Helimana u wmamwmba Teropunra. Paspabotku Hopbepra
Bunepa;

eapxutektypa lIK, anmaparneie cpencta IIK. HMcmonb3yemble cHCTEMBI CUMCIIEHUS,
AJIEMEHThl MaTeMaThueckoi Joruku. OOmee npeacraBienue o IIK u MX BO3MOXKHOCTSX.
OyuknuonansHass cxema [IK, wmarucrtpanbHO-mMonynbHbld npuHnun noctpoenus [IK.



Anmnaparnsie cpencrsa IIK: mukpormnpoueccop, onepaTuBHas U K31 NaMATh, BHELIHSSA NAMSATh,
IIMHBI aJpeca, KOMaHJ U JIaHHBIX, TaKTOBBIM TreHepaTop. [IpHHIIMI OTKPBITON apXUTEKTYpPHI:
cucTeMHas uHa, pa3psaaHocTs. [lepudepuiinsie ycrpoiictsa I1K: kmaBuatypa, MbIlb, MOHUTOP,
npuHTep U Ap. OcoOEHHOCTH MPEACTaBIECHUS JaHHBIX Ha MallMHHOM ypoBHe. IIpenmyiectsa
U(pPOBOTO TPEACTABICHUS HWHPOPMALUU Tepe] AaHaJIOTOBBIM IIPEICTABICHUEM: BBICOKOE
Ka4ecTBO 3allMCH M OToOpakeHWsi WH(OpMAaIMM, MPOCTOTAa W HAACKHOCTH JTyONMpPOBAaHUS
(kommupoBanusi) uHMopmanuu 0e3 mnoTepu KadecTBa. CHCTEMbl CUYHCICHHS (JeCATHYHAS,
JIBOMYHAs, BOCbMEpPHYHAs, IIECTHAALIATEPUYHAs), MpaBWiia IEPEeBOJa W3 OJHON CUCTEMBI B
Ipyryt0. DJIEMEHThl MAaTeMaTH4YeCKON JIOTUKU: TOHATHS (POpPManbHON JIOTHMKH, OCHOBHBIE
JIOTHUYECKHE orepanuu u Gopmysbl, Jorudeckue ocHOBbI padoTsl [1K;

® KOMIIBIOTEPHBIE CETHU: TOMOJOTMM ceTeil, ux xapakrepucTuku. KommbloTepHas cerpb -
COBOKYITHOCTh KOMIIBIOTEPOB U Pa3IMYHBIX YCTPOMCTB, OOECHEUMBAIOMINX HMH(POPMAIIMOHHBII
OoOMEH MeXJy KOMIIbIOTepaMH B CeTH 0€3 HCIOJIb30BaHUS KaKUX-JIHOO MPOMEXYTOUHBIX
HocuTenel nHpopManuu. TomoJoTuM ceTei: 3Be3/HasA, IUHHAs, KojblieBas. CeTu 3aKphITOrO
TUIA: JOKAJIbHBIE U pacIpe/ielieHHbIE CEeTH, KOpIopaTuBHbIE ceTH. [IporpaMMHO-TEXHUYECKOE
ofOecrieueHue: ajganTep, KOTOPBIM ympaBiseTcs CIENMaTIbHOM HporpamMmon JpaiiBepoMm;
OTepalMOHHAs CHCTEMa, YIPaBISIOMIas KOMIIBIOTEPOM, MPEAOCTABISIIOIIUM  PECYPCHI;
MIPOTOKOJIBI - 0COOBIE SI3BIKH, Ha KOTOPBIX OOMEHHUBAIOTCS MHPOpPMAIMe KOMIBIOTEPHI B CETU
(TCP, TCP/IP, UDP). I'no6ansubie cetn pasnuuHoro macmrada (WAN —Wide Area Net, MS
Network wu Internet). Bosmoxxknoctu cetu WHTepHer. OnekTpoHHas mourta. Jloctyn K
nHpopManmoHHEIM pecypcaMm. Cucrema TenekoH(epeHMid. Afapecanusi ¥ TPOTOKOIBI B
HNuTtepner;

® MyJIbTUME/IMA — JUAJIOroBasi KOMIbIOTEpHAsl cUCTeMa, 00eCeunBaronias CHHTE3 TEKCTa,
rpaduky, 3ByKa, peud M BHUICO. YCTpOHCTBAa MyibTUMenua. TpeboBaHUsA K MYJIbTUMEIUWHBIM
CpelncTBaM KOMIBIOTEpPOB. PacmupeHHbie BO3MOXKHOCTH 00pabOTKH, peoOpa3oBaHus, CUHTE3a
nHpopManuu (KOMITBIOTEPHAST aHUMAIWs, MOAU(PUKAIIMSA U300paKEHUM, TpeXMepHas rpaduka).
MynbsTuMeauiinbpie nporpammsl. [Iporpammel penakTupoBaHusi, MOHTaXKa 3ByKa U Buzeo. Buzaeo-
pemaKkTopbl, MOIYIMH cHelPPPEKTOB, MOHTAXKHBIE CTYAUH. OJIEKTPOHHBIE MPE3CHTALUU
(ocHOBHBIE BO3MOXHOCTH MS PowerPoint), s3Tambl co3maHus TPE3CHTALMMA, CTPYKTypa
Mpe3eHTali U 0COOEHHOCTH pabOThI C PEIAKTOPOM.

3.2. IIporpammHoe oOecrieyeHue:

® CTPYKTypa OIEpALMOHHBIX CHCTEM, HMaKeThl MpUKIamHbIX mporpamm, Microsoft Office.
Knaccugukanus nporpaMMHusIx cpecTB. CHCTEMHOE U IPUKIIAHOE POrpaMMHOe o0ecriedeHre
ITK. O630p onepaunonusix cucteM (OC). Ilpunuunst coznanus u coctaB OC: sapo, uatepdeiic,
npaiiBepsl. Kpartkas xapakrepuctuka WINDOWS, monynpHbli npuHiun noctpoenus. Cpena
WINDOWS: okna, ux s1eMeHThl, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObexTamu
WINDOWS. Spasiku u pabota ¢ Humu. Ilanku: coznanue, nepeMMeHOBaHHE; KOTUPOBAaHUE U
nepeMeleHue 00beKTOB (TMaroK U SPJIBbIKOB), ynaieHne o0bekToB. Kop3uHa u ee Ha3HaueHHE.
Hactpoiiku WINDOWS: nata u Bpemsi, HacTpoiika MBIIIH, 3KpaHa. DJIEMEHThl TEXHUYECKOIO
cepBuca IIK: ycTaHoBKa onepanMOHHONW CHCTEMbI, CO3JJaHME MHIUBHIYalbHON OIepariMoOHHON
cCpeabl MOJb30BaTeNs, MOAJEPKKa IETOCTHOCTH MH(OpMAIMM, paclIMpeHHe U MOJEPHU3AIUSL
KOH(UTypaluy anmnapaTHbIX U IPOrPaMMHBIX CPEJICTB

e TexcroBelii penaktop WORD, penaktopsl MaTeMaTHUeCKUX W XUMHUYECKUX (opmyi.
OCHOBBI HCHOJB30BAHUS TNPOrpaMM OOILIEro HazHaueHus (KpaTKuil 0030p) Ha MpUMepax



TEeKCTOBOro pemaktopa WORD, pegakropoB MaTeMaTH4YeCKUX M XUMHUYECKUX (POPMYIL
Ocob6ennoctu TekcToBoro peaakropa WORD. BBon u penaktupoBanue Tekcra. KonupoBanue u
nepemMenieHue oOBEKTOB, pabora ¢ Tabmumamu. Bpeibop Buma, pasmepa mpudra,
dbopmarupoBanue CcuUMBOJIOB u ab3aneB. KommpoBanume (opmara. OCOOCHHOCTH CO3TaHUS
CCBUIOK, ormaBieHud. Co3maHue JOKYMEHTOB pa3iuyHbIX  (GopMm  (CTaHDApTHBIX U
HECTaHIApPTHHIX). lcmonp3oBaHWEe peaakTopa MareMaTHYecKuX (OpMylT B  TEKCTOBBIX
IOKyMeHTaX. Pemaktop Xumudecknx (OpMyN, Ha3Ha4yeHHE U OCOOCHHOCTH PabOTHI.
KonupoBanue xumuaeckux (opMys B TEKCTOBBIE IOKYMEHTEHI.

e Cucrema ympanieaus 6azamu naHHeix ACCESS: cospmanme momnp3oBatenbckux CYB/,
dbopmupoBanue 3amnpocoB, oTuyeToB u GopM. HHPopMammonusie cucteMsl. CucTeMbl
yrpaBieHus: 6aHkaMu U 0a3aMH JaHHBIX. PensipioHHast Mojaenb MaHHbIX. CTPyKTypa 3amucH,
MeTOJBl JocTyna K uHpopmarmu. OOMeH naHHbIMH ¢ apyrumu npuioxenusma WINDOWS:
TEKCTOBBIMH PEIaKTOPAMHM U AJIEKTPOHHBIMU Tabnuuamu. Pensiimonnas 6aza nanueix ACCESS.
['maBHOE OKHO, MEHIO KOMaH], MaHellb MHCTpyMeHTOB. Co3/laHWe U OTKPBITHE 0a3bl JaHHBIX.
BBoJ 1 peakTupoBaHue NaHHBIX B peKUMeE TaOIHIBI M pekuMe KOHCTpyKTopa. DopMupoBanue
3aIpocoB. 3ampochl MPOCThIE H MHOTOTAOIMYHBIE, 3aMIPOCHI C ycinoBUsAMU. Co3aHue OTYETOB U
dhopm. Texnosorus peanuzaruu npocrenmux 3aaad cpeacrsamu CYBJl ACCESS.

e PemieHne BBIYMCIHUTEIBHBIX 3a7ad ¢ ucnoib3oBanueM EXCEL: oGpabGoTka Tabmui,
MOCTpOeHHE TpaUKOB H JauarpaMM, BBIUMCIEHHE MAaTPUYHBIX BhIpakeHWiH. Ha3HnaueHue
anekrpoHHbIXx Tadmu (MS EXCEL). OcobenHoctu TtabimuHoro mporeccopa EXCEL wu
HCII0JIb30BAHUE €T0 IS perieHus] HHGOPMAIIMOHHBIX U MHKEHEPHBIX 3a/1ad. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AOcomtoTHas W OTHOCWUTENbHAs ajapecainus. BeijeneHue sdeexk,
nepemenieHue no padodyemy ymcry. Pacder mo gopmynam. Konupoanue ¢opmyn. Iloctpoenue
rpa¢ukoB. PacueT GpyHKIIMOHANBHBIX 3aBUCUMOCTEH M MOCTPOCHUE rpaduueCKUX U300paKeHUH
¢ wucnosib3oBanueM craHgapTtHeIXx (yakmouit EXCEL wu wmacrepa ¢ynkmuii. Iloctpoenue
MOBEPXHOCTEN € UCMOJIb30BaHUEM MacTepa auarpamm. Pabdora ¢ tabnuunamu. dopMarupoBanue,
opopmienne Ttabmuiu. YwucrnoBsle U Modb30BaTenbckue Gopmarthl. CBOAHBIE TAOIHIIBI.
[Toctpoenue nuarpamm. PazpaboTka u peannzanys MpoCTEHIINX AITOPUTMOB C UCIIOJIB30BAHUEM
Bo3mokHocTeld EXCEL (HaxoxkaeHHe MaKCUMaJbHOTO (MUHMMAJIBHOTO) 3JIEMEHTa BEKTOpa U
MaTpHIIbl, HAXOXKJICHHE CYMMbl JJIEMEHTOB BEKTOpa M MATPHUIlbl, BBIUMCICHHE MaTPUYHBIX
BBIpAKEHUH ).

3.3. AIropuTMBI U OCHOBBI TPOrpaMMHUPOBAHUS:

e AropuT™MBI, TUIIBI ArOpuUTMOB. [loHsiTHe anroputma u ero coiictBa. CriocoObl 3amucH
IrOpUTMOB. MOAYIBHBIN MPUHIUI MTOCTPOSHUS AITOPUTMOB U IIPOTPaMM.

o XapaKTepUCTUKU S3BIKOB MporpamMMmupoBaHus. OCHOBHBbIE CTPYKTYpbl WU MPUHIUIIBI
CTPYKTYpHOTO TMpOorpaMMupoBaHusi wumocTpauusa. CTpyKTypHOE NpOrpaMMHUPOBAaHUE, €ro
ocobeHHocTH. TexHonoruss OOBEKTHO-OPUEHTHPOBAHHOTO IPOrPaMMHUPOBAHUSA; CBOMCTBa
SI3BIKOB: HACJIEJIOBAaHHUE, WHKANCYIALUSA, MOTUMOpPu3M. [ToOHATHS S3BIKOB: KIACCHl U OOBEKTHI.
DBOMIOUS U KiIaccu(PUKaIys S36IKOB IporpaMMupoBanus. [IoOHSITHS TpaHCIANN, KOMITHIIALINY,
WHTEPIpETAlNK, WX pa3nuyus. ba3oBble anropuTMHUECKHE KOHCTPYKIUU (CleTOBaHHE,
BETBIICHUE, MOBTOpPEHHE), MpuUMepbl uX peanu3anuu. OCHOBHbIE KOHCTPYKIIMH SI3BIKOB
MPOrPaMMHUPOBAHMUSL. SI3BIKH MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSL.

¢ BoruricnuTeNnbHbIE alTOPUTMBI U MPOTPaMMHBIE peanu3anuu Ha VBA mis o6paboTku
unpopmanuu Ilporecc pemenus 3agad Ha KommbloTepax. [IporpamMmmupoBanue Ha si3bike VBA:
OCHOBHBIE OMNEPATOPHI SA3bIKa, Mpoleaypsl U GyHKuU. PazpaboTka u peanuzaiius MpoCTEHIINX



QITOPUTMOB 00paboTKH WH(GOpMaNWU (pEelIeHHe 3ahad C OJHOMEPHBIM M MHOTOMEPHBIM
o0veMoM uHpopMaIuu). UnCIeHHbIE METO/IbI aHATTN3a OJJHOTO HEIMHEHHOTO YPaBHEHHMS: TTOUCK
KOpHEH, pelleHre 3aJaud OJHOMEPHOW ONTUMH3AIUU (HaXOKJIEHHE TOUYEK MaKCUMyMma U
MUHUMYMa (YHKIHH). METOapl CTaTHCTUYECKOW OOpabOTKM pe3yabTaTOB HM3MEpPEHUN OIHOMN
BEJIMYHMHBI: BEIYMCIICHHE TOYCIHBIX (CPEIHETO, TUCTICPCUH, CTAHIAPTA) U UHTEPBAIBHBIX OIICHOK
CIy4aliHOU BEJIMYHHBI.

3.4. 3amuTa uHpOpMAaLIUK:

ANropuTMBI 3alIUTHl UHPOPMALIMK: METObI 3AILUThI, KOMIIBIOTEPHBIE BUPYCHI U O0pHOa C
HuMu. lloHatue Oe30macHOCTH KOMIBIOTEPHON HMHGPOpPMAIMK: HAAEKHOCTh KOMIIbIOTEPA,
COXPAaHHOCTh JIaHHBIX, 3allliTa OT BHECEHUS W3MEHEHHH HEYNOJIHOMOUYEHHBIMU JIMLAMU,
COXpAaHEHUE TaWHbl TMEPENHUCKA B DBJIEKTPOHHOM ceTH. MeToapl peanu3aluy  3alliuThl
nH(popMaluy: MpOrpaMMHBIE, amnnapaTHble, OpraHu3alUoOHHbIE. VCTOpUS BO3HUKHOBEHHS
BUPYCOB U aHTUBUPYCOB. CriocoObl 3apakeHus, 3aliuThl U 60pbObl ¢ BUpycamu. OcoOeHHOCTH
paboThl aJTOPUTMOB BHUPYCOB: PE3UACHTHOCTb, TMOJUMOPPUYHOCTE M CaMOIIU(pPOBAHHE.
KommbrotepHbie BUpyChl, UX cneluduKka 1 aHTUBUpycHble porpammel (Kacnepckuii, Dr. Web,
Avast, AVG). CnocoObl mudpoBanus u mepemaun WHPOpMaANMU Ha JadbHUE PACCTOSHHUS.
OTKpBITHIN U 3aKpBITHIN KiIt0uM mHdpoBanus. JedhparmMenranus aucka.

4. O0beM yuyeOHOW JUCUMIIIIMHBI

Buna yueoHo¥# padoThl 3au.en. - 3

Bcero aKam.
4acoB B CEMECTpE

OO0uiast TPy10€eMKOCTb AU CIUTIIIMHBI 108
B ToM 4ucsie Ha o0yuyeHHe 108
AyAUTOpPHBbIE 3aHATHS: 48
Jlexknuu
JlaGopaTopHbie pabOTHI 32
[IpakTrueckue 3aHATHS 16
CamocrosiTesibHas padora: 60
Pacuetno-rpaduueckue paboTh
[ToaroroBka k 3amute pedepara 5
Jpyrue BUIbI CaMOCTOSATEIBHON PabOThI 54,8
KonrakTHas camocrositenbHas paboTa 0,2
Buja nToroBoro KOHTpoOJIst 3auer
Bup yuyeOHo# padoTnl 3au.en. - 3

Bcero JacoB
aCTpOH. B CEMECTpE

OO0masi Tpy10eMKOCTh AV CHUTIIHHbBI 81

B Tom unciae Ha o0yueHnue 81




AYIUTOPHBIE 3aHATHUS: 36

Jlexkunu
JIabopatopHbie pabOThI 24
[IpakTuueckue 3aHATUS 12
CamocrosiTesibHas padora: 45
PacuerHo-rpaduueckue padboThI
[ToaroroBka k 3ammure pedepara 3,75
Jpyrue BUIbI CAaMOCTOSATEILHON paboThI 41,10
KonrtakTHas camocTosiTenbHast pabota 0,15
Buja nToroBoro KOHTpoJIst 3auer

AHHOTaNUA padoyeil NPOrpaMMbl JUCHUTITIHHBI

«®Dusuka» (51.5.07)

1. Tlesu u 3a1a4M AUCHUNIMHBI
Heab0 TUCHUIIMHBI SIBISETCS NMPUOOpETEHHE CTYACHTAaMH 3HAHWN 0 OCHOBHBIM
pasnenam (GU3UKHA U YMEHHUIO IPUMEHSTh X B IPYTUX €CTECTBEHHOHAYYHBIX AUCITUTUTHHAX.

OCHOBHBIMH 33a4aMH JHCHHUIIMHBI, PEIIEHIE KOTOPBIX 00ECIIEUNBACT JOCTIKECHHE
TEJH, SIBIISTIOTCS: (JOPMHUPOBAHUE MIPECTABICHI 00 OCHOBHBIX (PM3MYECKUX 3aKOHAX MPHUPOJIBI
U METOJIaX TEOPETUYECKUX HCCIEIOBAHUM pazIUuHbIX (U3MUECKUX SIBICHUN, a TaKXKe [aTh
MIPEJICTaBJICHUS O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METO/IaX UCCIIEI0OBAHUSI.

2. TpebdoBaHus K pe3yabTaTaM OCBOEHUS THCIIUTIHHBI

N3yuenne kypca (uU3uMKH TpH MOJATOTOBKE OakamaBpoB mo HampasieHuto: 18.03.01
XuMHYeckasi TEXHOJIOTHS CIIOCOOCTBYET MPUOOPETEHHIO CIECAYIOIUX KOMITETEHIUI:

CriocoOHOCTP UM TOTOBHOCTh  HCIOJIb30BaTh ~ OCHOBHBIE  3aKOHBl  (M3UKH B
npodeccronansHo aestenpHocty (OITK-1)

['oTOBHOCTP HKCIOJIB30BAaTh 3HAHHS O COBPEMEHHOH (U3MYECKOW KapTUHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BELIECTBA JUIsl TOHUMaHUS
OKpY»KaroImero Mupa u spienuii mpupost (OITK-2).

[TnanupoBaTh U IPOBOAUTH (PU3HUECKUE SKCIIEPUMEHTHI, IPOBOAUTH 00pabOTKY X PE3yabTaTOB
U OIIEHUBATh MOTPEIIHOCTH, BBIBUTATh TUNOTE3bl U YCTAHABIMBATH TPAHUIIBI UX MPUMEHEHUS
(TIK-16).

Hcnonb3oBaTh 3HaHUS OCHOBHBIX (DU3MYECKUX TEOPUH JUIS PEUICHHA BO3HUKAIOIINX
buznuecKkux 3agad, CaMOCTOSITENLHOTO MPHOOpeTeHHs (PU3MUECKUX 3HAHWM, IJIS MOHUMAaHUS
MPUHIMIOB paboThl MNPUOOPOB W YCTPOMCTB, B TOM YHCJIE BBIXOAANIMX 3a MPEIesbl
KOMITETEHTHOCTH KOHKpeTHOro HampasieHus (ITK-19).

B pe3ynbraTe u3ydyeHus AUCHUILTUHBI CTYIEHT JI0JKEH
3HATh!
- (huznyeckre OCHOBBI MEXaHWKH, (U3MKU KOoJeOaHWH M BOJIH, HJIEKTPUYECTBA M MAarHeTU3Ma,
ANIEKTPOAMHAMUKHU, CTATUCTUYECKON (PU3UKU U TEPMOIUHAMUKHN, KBAHTOBOW (DU3UKH;
- CMbICI (YHIAMEHTAIbHBIX (PU3MUYECKMX 3aKOHOB, NPUHIMIIOB U IOCTYJaTOB; HX
(OpMYIHUPOBKH U I'PAaHUILIBI IPUMEHUMOCTH;
- CBSI3b IIMPOKOTO Kpyra (PU3NUECKUX SBJICHUN ¢ (yHIaMEHTAIbHBIMU IPUHIUIIAMHU 1 3aKOHAMHU
¢bu3uky;



- OCHOBHBIE METO/Ibl PEIICHHS 3a/1a4 MO ONHUCAHUIO (PU3UYECKHX SIBIICHU;
- METOJIbI 00pPabOTKU PE3yIbTaTOB (PU3NUECKOTO IKCIEPUMEHTA.
YMETB:
-IIPUMEHATh TEOPETUYECKUE 3HAHUS M OKCIIEPUMEHTAIBHBIE METOJbl HCCIECIOBAaHUS IpU
pelieHny npo(ecCUOHAIBHBIX 33/1a4;
-IIPOBOJIUTH PACUYETHI, OCYLLECTBIIATH AHAJIU3 U HA OCHOBE 3TOTO J1e1aTh 000CHOBAHHBIE BHIBObI;
- aHaAJM3HUpOBAaTh PE3YJbTaThl HAOMIOACHUNW M SKCIEPUMEHTOB C INPUMEHEHHEM OCHOBHBIX
3aKOHOB U IPUHLUIIOB (PU3UKH;
- OmpeAeNsATh XapakTep (U3MYECKHX IMPOLECCOB IO KOMIUIEKCY OSKCHEPUMEHTAIHHON
nH(pOopMaLUK IPU MOMOUIN IpapUKOB, TAOJINI U YpaBHEHUII;
- IPEACTABJIATH 00pPa0OTaHHYIO AKCIEPUMEHTAIbHYIO U TEOPETUUYECKYIO MH(POPMALIHIO B YCTHOM
U TUCBbMEHHOW (opMe, B TOM 4YHUCIE C MCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHH.
BIIAJCTh!
- HaBbIKAMU pabOThI C IUPOKUM KPYToM (pU3HUECKUX MPUOOPOB U 000pyI0BaHUS;
- HaBBIKaMHU 0OOCHOBAHMSI CBOMX CYXKJIEHU 1 BBIOOpA METO/1a UCCIICIOBAHUS;

KpaTkoe coneprkanue IUCHUTIIHHBL

Cemectp 2

BBenenue
[Ipenver ¢u3uku. Meroabl (GU3NYECKOTO HCCIEIOBAHUS: OIBIT, THUIOTE3a, HSKCIEPUMEHT,
TeopHusl.

1. ®usuveckue 0OCHOBbI MEXaHUKHU
[Ipenmer  kuHematuku.  Ilepememienue,  ckopocTb,  yckopeHue.  Kunemarmdeckue
XapaKTEPUCTUKN BpalIaTEIbHOIO JBUKEHHUs. 3aKOHbI HbproTOHA. 3aKOH BCEMHUPHOTO TATOTEHHSL.
JIBr>keHrue Tena TEpPEeMEHHOM Macchl. 3aKOH BCEMHUPHOrO TATOTeHUA. JIBWkeHWe Tena
nepeMeHHoM wmacchl. YpaBHeHus Memepckoro. ®opmyna I[{uonkoBckoro. VYmpyruit u
HEYNpYruil yaapel MmapoB. MOMEHT HMHEPUMHM MATEpUAIbHOM TOYKM M TBEPAOro Tea.
Kunematuka rapmonuueckux kojeOanuil. [IuddepeHunanbHoe ypaBHEHHE TapMOHHYECKHX
koneOanuil. [loHsATHE O 3aTyxarOMMX W BBIHYXJIEHHBIX KoJiebaHusx. BoigHOBoe nBHKEHHE.
BosHbI po0IbHBIE U IOTIEPEYHBIE.

2. OCHOBBI MOJIEKYJISIPHOM (PU3HKH
DneMeHTbl TepMOJAWHAMUKU U (¢u3ndeckoil kuHeTuku. MpaeanmpHblii Ta3. Pacnpenenenue
bomeuiMana u ero ooOmedusnueckuii cMbici. PeanpHbii Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmoaunamuueckuit mMeton B ¢usuke. PaBHOBecHble cocTosiHHs. Hauama TepMoauHaMHKH.
[uknel. DHTpONUSA U €e CTaTHCTUYECKOE ToJIKOoBaHUe. SIBneHue nepenoca. Juddysus. 3akon
®uxka. TermnmonpoBoaHocTh. 3akoH Dypbe. BuyTpennee Tpenue (BA3kocTh). 3akoH HproTOHA.

3. DJIEKTPOCTATHKA H MOCTOSIHHBIN 3JIeKTPUYECKUH TOK
3akon  Kynmoma.  Teopema  Octporpanckoro-I'aycca.  [JQunosie.  J[IudnexkTpuku B
IEKTPOCTATUYECKOM II0JIE.

Cemectp 3

1. DyleKTpoMarueTu3m
3akoH Ammepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopennia. MarneTuku. DaeKTpoMarHuTHas
MHAYKIUSA. YpaBHEHHE MakcBea.

2. OnTuka



Wntepdepennust BonH. dudpaxmust BosH. Ilonspusanus BomH. TemoBoe u3mydeHue. 3akoH
Kupxroda. T'mnore3a Ilmanka. KBaHTOBOE€ 0OBsSCHEHHE TEIUIOBOrO H3IydeHUs. DPPext
Komnrona. Snepuas monens aroma. [locrynarsl bopa. Atom Boopoaa o bopy.
3. DJjieMeHTbI KBAHTOBOM (pU3nKHn

I'unore3a ne bpoinsa. BomnoBoe ypaBHenue Illpenuurepa uisi CTaMOHApPHBIX COCTOSHHIA.
Omnerter Lltepua-I'epnaxa. Muorosnektponnsiii atom. Oddexr 3eemana. [Ipunuun I[laymu.
KBanroBble craTucTuueckue pacnpeneneHuss bosze-Diinmreiina u ®epmu-/upaka. DOHOHBI.
3akonsl [lebas u DiHIITeiHA. XapaKTepUCTUKH s/pa: 3apsij, Macca, SHEPTHUs CBSI3M HYKJIOHOB.
Snepusle peakiuu. OyHnaMeHTalIbHbIE B3aUMOJECUCTBUS U OCHOBHBIE KJIACCHI 3JIEMEHTApPHBIX

YaCTHII.
O06beM yueOHOM TUCIIUIUIAHBI

Bcero 2 cemectp |3 cemecTp
Buab1 yueoHoii pa6oTni 3au. en./ |[3a4.en./ |3au. en./
aK.Jac aK.Jac aK.Jac
Obumas TPY10EMKOCTh
JHMCUMILINHEL N0 YHEOHOMY |06y |3 951160 | 6,05/200
JIaHy
AYIMTOpPHBIE 3aHITHS: 3,6/128 1,35/64  |2,25/64
Jlexiuu (JIek) 1,35/48 |0,45/16 |0,9/32
JlaGopaTopHbie 3aHATHS 0,0/32 0,45/16 0,45/16
(JTa0)
[IpakTnueckue 3aHATUS 1.35/48 0,45/16 0,9/32
(I13)
CamocrosiTesibHasi  padoTa) 4,4/160 1.6/60 2.8/100
(CP):
Buna xonTpos: 2/79 IK3aMeH- | DK3aMeH-
IK3aMeH/3a4eT 1/36 1/36
KonrakTHas pabota — 10.4 10.4
POMEKYTOUHAS ATTECTALHUS ' '
[ToaroToBka K SK3aMeHY. /356 /356
Bu1 HTOroBOro KOHTPOJIS: IK3aMeH |3K3aMeH
Bcero 1 cemecTp |2 cemecTp
Buabl yueoHol padoThI 3auy. en./ |3a4.en. |3ad.em./
acTp.4ac |acTp.4ac |acTp.4ac
Oo0masn TPYAOEMKOCTh
AHCIUHILIHHLL 110 YHEOHOMY | 070 |3 951190 [6,05/150
MJIAHY
AYIUTOPHBIE 3aHATHUS: 3,6/96 1,35/64  |2,25/64
Jlexuunm (JIek) 1,35/36 0,45/12 0,9/24
JlaboparopHbie saustus 0,9/24 0,45/12 0,45/12




(J1ab)

[IpaxTrueckue 3aHATUSA 1.35/36 0,45/12 0.9/24
(I13)

CamocrosiTesibHasi padoTa) 4,4/120 1.6/45 2.8/75
(CP):

Bua xkoutpoJs: 2/54 JK3aMeH- | IK3aMeH-
IK3aMeH/3a4eT 1/27 1/27
KonTakTHas paboTa — /0.3 10,3
MPOMEKYTOUHAS aTTECTALIMS

[ToaroToBka K 3K3aMeEHY. 1267 1267
Bux HTOroBOro KOHTPOJIS: SK3aMEH | 3rc3amen

AHHOTaNuA padoyeil NPOrpaMmbl
«O6masn u Heopranuveckast xumus» (b1.5.08)
1.1lesn v 3212494 AUCUUILIHHBI
Ilenpro  MTUCIUIUIMHBI ~ sBIISETCS  (OPMHpPOBAHWE y  CTYACHTOB  IICIOCTHOTO
€CTECTBCHHOHAYYHOTO MHpPOBO33peHHUs. Omnupasch Ha IMOJIYYCHHbIE B CpeJHEH MIKOJIe
XUMUYECKHE 3HAHUS, MporpaMMa MpeaycMaTpuUBacT HalIbHEHIIee YriyOJieHHEe COBPEMEHHBIX
MPEACTABICHUI B 00JACTH XUMHUH.
3amadyeil TUCIMILINHE] SIBISIECTCS:
— H3y4YeHUE OCHOB OOIMEeH M HEOPraHMYECKOWM XHMHH C IIEIbI0 NMPUMEHEHUS HX TpHU
M3YUYEHUH TTOCIEIYIONIUX XUMUUECKUX JUCITUTIIINH;
— OBJIQJICHHME OCHOBAMHM XHMHYECKOW TEPMOJMHAMHUKH, KUHETHKH, YUEHHS O pacTBOpax U
OCHOB CTPOEHHS BEIIECTBA KaK TEOPETUUECCKUMHU OCHOBAMHU XHUMUHU;
— U3YYCHHE TIEPUOINIECKOTO 3aKOHA KaK OCHOBBI HEOPraHUYECKON XUMHH;
—  paccMOTpeHHE  CBOHCTB s-, p-, d-, f-smemMeHTOB ® WX  COCIMHECHMIA,
— W3Y4YEHHE CIIOCOOOB MOJyUYeHUs HanbojIee MUPOKO MPUMEHSIEMBIX BEIIECTB U UX CBOMCTB;
— (opmupoBaHHE y CTYACHTOB HABBIKOB 3KCIIEPUMEHTAIBHOW pabOTHI, JEMOHCTpAIU UM
METOJIOB U CPEACTB XMMHYECKOTO HCCIICIOBAHMS, KOHKPETHOE 03HAKOMJICHHUE C BEIECTBAMHU U
WX TPEBPAICHUSMHU;

— Pa3BUTHE HABBIKOB PEIICHHS KOHKPETHBIX MPAKTHUYCCKHX 33Jlad M HCCIEIOBATEIBCKOM
paboThl, a TakkKe 3aKpelyieHue B TMaMITH CTYJEHTOB TEOPETHYECKUX CBEICHHH O
3aKOHOMEPHOCTSIX HEOPraHUYECKON XMMHH, BO3MOXKHOCTh TIOYYBCTBOBATH 3TH 3aKOHOMEPHOCTHU
B MpaKkTU4ecKor paboTe, yOeAUThCS B X JIEHCTBEHHOCTH.

2.B pe3yabTaTe U3y4eHus! AUCUUILIMHBI CTYIEHT 10JI/KEH |

OO6naaath claenayrOIMMI KOMIETCHIIUSIMU:

— CHOCOOHOCTBIO U TOTOBHOCTBIO MCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccruonansHoil nestensaoctr (OITK-1);

— FOTOBHOCTBIO UCTIOJB30BaTh 3HAHUS O CTPOSHHUH BEIIECTBA, MPUPOJEC XUMUUYECKON CBSI3U
B PasNMYHBIX KJAccaX XHMHYECKUX COCIWHEHUH /s TMOHMMAaHUsS CBOWCTB MaTepUANOB U
MeXaHH3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIIUX B OKpyxkatomieM mupe (OI1K-3).

B pesynbraTe n3yueHus: AUCUUILTUHBI CTYJCHT JTOJIKEH:
3HaTh:



— DIIEKTPOHHOE CTPOCHUE aTOMOB U MOJICKYIT;

— OCHOBBI TEOPUHM XUMHUUYECKOU CBSI3U B COCIMHEHUSIX Pa3HbIX TUIIOB, CTPOCHHUE BEIIECTBA
B KOH/ICHCUPOBAHHOM COCTOSIHHU,

— OCHOBHbBI€ 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKHX MPOILIECCOB U XaPAKTEPUCTUKHU
PaBHOBECHOTO COCTOSIHUS;

— METO/Ibl OMIMUCAHUsI XUMHUYECKUX PABHOBECHI B paCTBOPAX 3JIEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJAMHAMOHHBIX COEAUHEHUI;

— XAMHYECKHE CBOMCTBA DJIEMEHTOB PA3JIMUHBIX TPYII MEPUOJUIECKON CUCTEMBI M UX
BaXXHEHUIITNX COCTUHCHUI,

YMmeTs:

— BBINIOJIHATH OCHOBHBIE XHMHUYECKHE OIEpaIli, OMNPENCNSITh TEPMOIUHAMUYECKUE
XapaKTEPUCTHKN XUMUYECKUX PEAKIUi U PAaBHOBECHBIE KOHIIEHTPAIIUU BEIIECTB;

— HCIIOJB30BaTh OCHOBHBIE XHUMHUYECKHE 3aKOHBI, TEPMOJMHAMUYECKHUE CIPABOYHBIC
JAHHBIC JIJIs1 PEeIIeHHs Mpo(ecCHOHATBHBIX 33/1a4;

— TIPOTHO3UPOBATh BIIUSHUE PA3UYHBIX (PAKTOPOB HAa PABHOBECHE B XHMHUYECKHX
peakImsIx;

Bmaners:

— TEOPETHYECKHMMHU METOJaMH OIHUCAHHS CBOWCTB MPOCTHIX M CIIOXKHBIX BEIIECTB Ha
OCHOBE DJIEKTPOHHOTO CTPOEHHUS HMX aTOMOB U TIOJIOXKEHUS B TIEPUOJIUYECKON CHCTEME
XUMUYECKUX DJIEMEHTOB;

— DKCINEPUMEHTAJbHBIMU METOJAaMU ONPENCIICHNUS HEKOTOPbhIX (PU3UKO-XUMUYECKUX
CBOMCTB HEOPraHUYECKUX COCTUHEHU.

3.Kpartkoe coaepxxanue TUCUMIIIMHBI

CtpoeHue aToMOB U MEPUOTUYECKUI 3aKOH.

BonHoBBIE CBOWCTBA MaTepHaTbHBIX OOBEKTOB. YpaBHeHHe e bpoita. CooTHomieHue
HeonpeaenenHoctel ['elizenOepra. [lonsTre o kBaHTOBOM MexaHuKe u ypaBHeHuU LlIpeaunrepa.
CoBpemenHas (hopMyIupoBKa MepHoIMUecKoro 3akoHa. [leproaudeckas cuctema u ee CBs3b CO
CTPOEHHEM aTOMOB. 3aloJIHEHHE DJIEKTPOHHBIX CIOEB U 000JIOYEK aTOMOB B NEPUOAMYECKOM
cucreme snemeHToB J[.M. MenneneeBa. CterneHn OKHCICHUS. BakHeWllne OKHUCIUTEIN HU
BOCCTAaHOBUTENU. BaxkHelnne  cXemMbl NpPEBpallEeHUs  BEIIECTB B  OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKLIUSIX.

XuUMHUYECKasi CBA3b U CTPOCHUE MOJIEKYJI.

KoBaneHnTtHast cBsI3b, OCHOBHBIE IOJIOKEHUSI METOJA BaJICHTHBIX cBsizeil. PaccMmorpenue cxem
MepeKpbIBaHUsl aTOMHBIX opOuTaneil mpu oOpa3oBaHMM CBsizel B Mousekynax. OCHOBHBIE
MOJIOKEHUS MeTo1a MoJieKylsapHbIX opoutaneit (MO JIKAO). O0miue cBeieHus: 0 KOMIIEKCHBIX
COCIMHEHUSAX, UX CTpoeHue. MeXMOeKylsapHas U BHYTPUMOJIEKYJISpHAs BOJOPOJHAs CBA3b.
HNonHast cBs3p Kak TpeNeNbHBIN cilydyail KOBaleHTHOU cBsi3u. OOmue mpeacTaBleHUs o
MEXKMOJIEKYJIIPHOM ~ B3aUMOJICUCTBUM: OPUEHTAUMOHHOE, HHIYKIMOHHOE, JIHUCIIEPCUOHHOE
B3aUMOJICHCTBUS.

DHepreTuka peakluii 1 XMuMUYECKOe PaBHOBECHE.

[TonsiTHE © XMMHUYECKOW TEpPMOJUHAMHKE, TEpPMOJUHAMHUYECKHE (YHKIIMH COCTOSHUS
(xapaktepuctuueckre (GYHKIUH). XUMHYECKOe paBHOBecwe. VICTHHHOE U Kaxylieecs
paBHOBecHs. KOHCTaHTa XMMHYECKOTO PABHOBECHS. DIEKTPOXMMHUECKHE MPOLECCHI, TOHITHE
00 DNEKTPOJHBIX MOTEHIMANaX. DJIEKTPOJBIDKYINAS CHJIA OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakluii 1 KpUTEPU CaMOIIPOU3BOIBHOTO MPOTEKAHUS POLECCOB.

PaBHOBecus B pacTBOpax



[Iporeccrl, conpoBOXkAAIOIINE 00pa30BaHKE KHUJKAX HUCTUHHBIX PACTBOPOB HEAIEKTPOJIUTOB H

JIEKTPOJINTOB.  ACCOLIMMpPOBAHHbIE U  HEACCOLMMPOBAHHBIE  BJIEKTPOIUTHL.  CTeneHb
mucconuanuu. Koncranra aucconmranuu. PaBHoBecue B cucreMe, COCTOSILIENH U3 HACBILEHHOTO
pacTBOpa MaJOpPaCTBOPUMOIO JJIEKTPOJIATA M €ro KpPUCTALUIOB. PaBHOBecHE B pacTBOpax
KOMIUIEKCHBIX COeAVHEHUN. PaBHOBecHe AuMCCOLMAanMM BOJbI, HOHHOE IPOU3BEICHHUE BOJBI U
€ro 3aBUCUMOCTb OT Temnepatypsl. lkana pH. 'ugponus conen.

CKopocCTh peakuuii U KaTajius.
[Tonsarue o xumudeckoil kunetuke. OAHOCTATUNHBIC U CIIOKHBIE PEAKIIUU. 3aKOH JACHCTBYIOIHNX
Macc. Koncranta ckopocTH peakiuud. MOJEKYISPHOCTh M TOPSIOK PEaKIUuU. 3aBUCUMOCTH
CKOPOCTH peakUuu OT TeMIepaTypbl; SHTAJbIINS AKTUBALMU. | OMOT€HHBIH M TeTepOreHHBIN
KaTaJn3.

XHUMHUSA S- ¥ P- IEMEHTOB
Bonmopon-nepBelii  3JIEMEHT NEPHOAUYECKON CHCTEMBI, €ro JBOWCTBEHHOE IIOJIOXKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoauueckoil CUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHUU
ANIEKTPOHHBIX KOHQUIypanuil, BEJIMYMH pPaJAUYCOB, 3JIEKTPOOTPUIATEIBHOCTH W SHEPTrUu
MOHU3AIMM aTOMOB. THUIIMYHBIE CTENIEHN OKUCIEHHUS. XHUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOEHHMM M CBOMCTBAX OCHOBHBIX THIIOB coeauHeHud. [Ipuponnsie
COEIMHEHMS, IOJy4YEHNE U IPUMEHEHNE.

Xumus d- u f- anemenTon
DneMeHThl 3-12 rpynn nepuoInyeckoil CUCTEMbI. 3aKOHOMEPHOCTH B U3MEHEHUU JJIEKTPOHHBIX
KOH(pUTypanuii, BeIUUYUH PaJUyCOB, SHEPIHMHU MOHU3ALMU, XapaKTEPHBIX CTENCHEW OKUCICHHUS,
KOOPAMHAIIMOHHBIX 4uced aroMoB. lIpuponHble coeanHEHMs, MOJIYyYEHHUE M COIMOCTaBIICHUE
(bu3MYECKUX U XUMUYECKHX CBOMCTB MPOCTHIX BemiecTB. CTpoeHHE U CBOWCTBA OCHOBHBIX THUIIOB
coemnHeHuil. OcobenHoctH f- 35memMeHTOoB.

4.00beM y4eOHOH TUCUUIIMHBI

B 3au. | B akan. | B 3au. | B akaxn. | B 3au. | B akan.
er. yacax el gacax el. gacax
Oomas TPYA0EMKOCTh
AUCHMILUIMHBI 10  y4yeOHoOMmy | 12 432 7 252 5 180
IUIAHY
AYyIUTOpPHBIE 3aHATHSI: 4.44 160 2,67 96 1,77 64
Jlexuunu (Jlek) 1,78 64 0,89 32 0,89 32
[pakTuueckue 3ansatus (113) 0,89 32 0,89 32
Jlaboparopubie padoTsl (JIP) 1,78 64 0,89 32 0,89 32
CamocrositeabHas padora (CP) | 556 200 3,33 120 2,23 80
CamocTrosTeapHOe U3yueHue 556 200 3.33 120 203 80
pa3aenoB JUCIUILTUHBI
Bua koHTpOJISI: IK3aMeH 2 72 1 36 1 36
KonTtakTHas pabota — 04 0.4
MIPOMEKYTOYHAS ATTECTAIIHS
[ToaroroBka K 3K3aMeHy. 35,6 35,6
Bu HTOroBOro KOHTPOJIS: IK3aMeH IK3aMeH
B 3au. | B actp. | B actp. | B actp. | B actp. | B actp.
el qacax el gacax el gacax




Oo0masn TPYAOEMKOCTh

AUCHUILUIMHBI 1O  y4yeOHOMY | 12 324 7 189 5 135
JIaHy

AyIMTOpHBIE 3aHATHS: 4,44 120 2,67 72 1,77 72
Jlexuuu (JIek) 1,78 48 0,89 24 0,89 24
[MpakTaeckue 3anstus (I13) 0,89 24 0,89 24

JIaboparopubie paboTsl (JIP) 1,78 48 0,89 24 0,89 24
CamocrosteabHas padora (CP) | 556 150 3,33 90 2,23 90
CamocTosiTeTbHOE M3y4YeHUE

a0 oL i 556 | 150 333 |90 223 |90
Bua xonTpoJs: 3k3aMeH 2 54 1 27 1 27
KonTakTHas paborta - 0.2 0.2
MIPOMEKYTOYHAS aTTECTAIIUS

[ToaroTroBka K 3K3aMeHY. 26,8 26,8
Buja uTOroBoro KOHTpoOJIf: JK3aMeH JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUIIMHbBI
«Oprannyeckas xumus» (51.5.09)

1. Heab AuCUMIUIMHBI — IPHOOPETCHHUE CTYJCHTAMU 3HaHUH O CTPOCHHUU OPTaHUYECKUX
COCIIMHECHUH, OCHOBHBIX XHMHYECKHX CBOMCTBaX pa3UYHBIX KJIACCOB OPTaHUYECKUX
COCIIMHEHUH M METOJAX UX MOJy4eHHsI, KaK MPOMBIIUICHHBIX, TAK U JJA00PATOPHBIX.

2. B pe3yabTare H3y4eHus JHCHUIJIMHBI CTYE€HT T0JIKEH:

Obnadams  crnenyromumu  oOmekynbTypHbiMH ~ (OK)  um  oOmenpodeccnoHaaIbHbIMU
kommneteHmusamu (OI1K):

- CIOCOOHOCTBIO PabOTaTh B KOMaHE, TOJCPAHTHO BOCIPUHHMMAs COIMAIBHBIC U KYJIbTYpPHBIE
pazmuns (OK-6);

- CITIOCOOHOCTHIO K CaMOOpranu3anuu u camoobpaszoBanuio (OK-7);

- CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX
JMCUUIUIMH B TPO(PECCUOHAIBHON JESITEIbHOCTH, NPUMEHATH METOABl MaTeMaTHYeCKOTrO
aHaJIM3a U MOJICTUPOBAHUS, TCOPETHUECKOTO U IKCIIepUMeHTaIbHOro nccienoBanus (OI1K-2);

- CHOCOOHOCTh HCHOJIB30BaTh 3HAHUS O COBPEMCHHOW KapTHHE MUpA, MPOCTPAHCTBEHHO-
BPEMCHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA ISl NMOHUMAHHS OKDPYXKAIOIIEro MHpa U
siBienuit mpupo sl (OITK-3).

3namu:

— TEOPETUUYECKHUE OCHOBBI CTPOCHUS M CBOMCTB PA3IMYHBIX KJIACCOB OPraHMYECKUX COCAMHEHUN;
— CMOCOOBI MOJTYYECHUS U XMMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTAaHUYECKUX COCTMHEHUM;
— OCHOBHBIE MEXaHU3MBI TPOTEKAHUSI OPTAaHUUECKUX PEaKITHil;

Ymemn:

— TPUMEHATh TEOPETUUYECKUE 3HAHUS ISl CHHTE3a OPraHUYECKUX COCIWHEHUN pa3IMYHbIX
KIIACCOB;

— aHAIIM3UPOBATh U MPEJICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHEHU;

— COCTaBJISTh CXEMBI CUHTE3a OPraHMYECKUX COSMHEHUHN, 3aJaHHOTO CTPOCHHS;




Braoemy:
— OCHOBaMHU HOMEHKJIATYPhl U KIACCH(PHUKAIIUN OPraHUICCKUX COCTMHEHUN;
— OCHOBHBIMH T€OPETUUYECKUMU MPEACTABICHUSIMU B OPraHUYECKON XUMUU;
— HaBBIKAMH 00OCHOBAHUS PAIMOHATLHBIX CIIOCOOOB TOTYYCHHUS] OPTaHUICCKIX BEIICCTB.

3. KpaTkoe copepxkaHue Q1MCUMILIHHbBI
Homenkiarypa opraHnyeckux coeauHEHUH. Teopusi XMMHYECKOIO CTPOEHUS M HACBILICHHBIE
yrieBojiopoasl (YB). Ipupona xoanentnoi cBszu. @opmynsl JIstonca. @opmanibHbINA 3apsil.
Dddextrr 3amectuteneii. [IpoMexxyToUHbBIE COCTUHEHHUS M YACTUIBI OPTaHMYECKUX PEaKIUIX.
DHepreTuyeckas auarpamma peakuud. Mexanusm peakiuu. Crepeousomepus, €€ BHUIbl U
0003HaYEeHMUSL.
Amudarnyeckue coeauHeHus. HacbieHHble M HeHachIeHHbIe Y B. AJKaHbl, UKIOATKAHBI,
QJIKEHbI, aJKUHBI, TOJHEHBl (IWeHbl). B Kaxmom Kiacce paccMaTpUBAIOTCA CIEIYIOIIUE
paszenbl: HW30MEpHs, HOMEHKIATypa, (U3MYEeCKHe W XUMHYECKHE CBOMCTBA, CIOCOOBI
nostyueHusi. MexaHu3Mbl peakluid. JHepreTuueckas quarpaMmma peakiui.
Apomatudeckue coeauHeHus. Teopuu apomatuuHocTi. CoenuHeHust 0EH30JbHOTO psija.
N3omepus. Howmenkmarypa. CrocoObl  monydeHus. XWUMHUYECKHE CBOWCTBA. BrusiHue
3aMeCTUTENeH B OEH30JIbHOM KOJIbIIE Ha HAIPaBJICHUE W CKOPOCTh PEAKIHK AIEKTPO(OUILHOTO
3aMeIICHHUS.

4. O0bem yueOHOH TUCUMIIIIMHBI

O6beMm
Bun yaeOHol paboThI B 3adeTHBHIX | B akameMuuecknx
eIMHUIIAX qacax
OO01ast TPY10eMKOCTh THCIUTIIIHHBI 3 108
Mo Y4eOHOMY IJIaHy
AYIUTOPHbBIE 3aHATHS: 48/36 48
Jlexuuu (JIek) 16/36 16
[Ipaktuueckue 3ansarus (I113) 32/36 32
JlaGopaTtopust - -
CamocrosTeabHas padora (CP): 60/36 60
KonTtakTHas camocTosTenbHas paboTa 0,2
CamocrosiTeIbHOE U3YUEHHE Pa3JIeiioB 50,8
JMCUIUTUTHHBI
Bua koHuTpoJs: 3a4er / 3K3aMeH 3adeT ¢ OEHKOH
O06bem
Bun yue6Hoit paboThl B 3a4eTHbIX | B aCTPOHOM.
eIMHUIIAX qacax
OO0masi TpyA0eMKOCTh IV CHUTIIHHbBI 3 81
1o y4e0HOMY ILIAHY
AyAuTOpHBIE 3aHATHS: 48/36 36/27
Jlexmuu (JIek) 16/36 12/27
[TpakTuaeckue 3anstus (I13) 32/36 24127
JlaGopaTopus -
CamocrosiTesbHast padora (CP): 60/36 45/27




KonrakTHas camocTosiTenbHast pabora 0,15
CaMoCTOATEeTFHOE U3YUCHHUE Pa3/IeoB 4485
JUCIUTUINHBI ’

Bua konTpoJIsi: 3a4eT / IK3aMeH 3a4er c oueHkoM

AHHOTaN U Y4eOHOI NPOrpaMMbl AU CHHUILIMHBI
«®Pu3nueckas xumusn» (b1.5.10)

1. Ileab IMCHUIVIMHBI — PAaCKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIFOIIMX XOJ0M
XMMMUYECKOTO Ipoliecca, NMoKa3aTh 00JacTU MPWIOKEHHUS 3TUX 3aKOHOB U HAay4UTh CTYJEHTA
IrPaMOTHO IPUMEHATDH UX MPHU PELIEHUH KOHKPETHBIX TEOPETUYECKUX U PAKTUUECKUX 3a/1a4.

2. B pe3yabTarte nzyuenus kypca «®@u3n4eckoil XMMHI» CTYIEHT /0JIKEH:

Obnadams cnenyronumu oomenpodeccuoHanbHbiMu KomneTeHIusMu (OI1K):

— CIHOCOOHOCTBIO U TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B ipodeccuonanbHoi nestenbHocTr (OIMTK-1);

— TOTOBHOCTBIO MHCIIOJIb30BaThb 3HAHUS O COBPEMEHHOW (QHU3MYECKON KapTHMHE MHMpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMM BEIIEeCTBA JJs MOHHUMAaHUS
OKpy»Karoriero mupa u siieruii npupost (OI1K-2);

— TOTOBHOCTBIO HCIIOJI30BATh 3HAHME O CTPOCHUU BEILIECTBA, MPUPOJAa XUMUUYECKOHW CBSI3U B
Pa3IMYHBIX KJacCaX XUMHUYECKMX COEIMHEHUU i1 MOHUMaHHUS CBOWMCTB MaTepHalioB U
MeXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B Okpykatomiem mupe (OITK-3).

3namo:

— OCHOBHBbIE 3aKOHBI (U3NYECKOM XUMUHU, B3aUMOCBA3b (U3MYECKUX U XUMHUYECKUX
XapaKTEepPUCTUK MPOIIECCa;

— YT ONIpENENICHUs BAXKHEHIINX XapaKTEPUCTUK XMMUYECKOTO paBHOBECHs (KOHCTaHTHI
paBHOBECHS, pABHOBECHOTO BBIXOJA MPOJYKTa, CTENIEHU MPEBPAIECHUs UCXOAHBIX BEIECTB)
Y BIUSHUS PA3UYHBIX (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS;

— YCJOBHS YCTaHOBJIEHUS (pa30BBIX PAaBHOBECHI B OJIHO- U MHOTOKOMIIOHEHTHBIX CHCTEMaXx,
BO3MOYHOCTH Ppa3JIeIeHUs CJIOKHBIX CUCTEM Ha COCTABJISIONINE KOMIIOHEHTHI;

—  TepMOJMHAMUYECKOE OMKCAHUE CBOMCTB UACaIbHBIX U HEUACATbHBIX PACTBOPOB, MOAXOJIBI K
HaX0XJACHUIO MapIHAIbHBIX MOJIIPHBIX BEJINYMH KOMIIOHEHTOB PacTBOPA.

Ymemn:

— TPUMEHATH TEOPETHYECKUE 3HAHMS U OSKCIEPUMEHTAIbHbIE METOAbl HCCIEIOBAHUS
(bu3nyuecKoi XUMUU TIPU PelIeHNH NMPOQPecCUOHANBHBIX 3a/1a4;

— TPOBOJUTH TEPMOJUHAMUYECKHE PACUEThI, OCYIIECTBISATh aHAIM3 U Ha OCHOBE 3TOr0 JAeNaTh
000CHOBAaHHBIE BBIBOJIBL;

— TPEICKa3bIBaTh U HAXOJIUThH ONTHMAJbHBIE YCIOBHUS IPOBEIEHUS XMMHMUYECKOTO IIpolecca ¢
LEJIbI0 TIOJYYEHHS] MAaKCUMaJIBHO BO3MOKHOTO BBIXOJJa MHTEPECYIOLIETO IPOAYKTA;

— TPEJCTaBIIATh JaHHbIE JJAOOPATOPHOIO MCCIENOBaHUS B rpaduueckoil GpopMe U Ha OCHOBE
MIOJIyYEHHBIX 3aBHCHUMOCTEH OIpEAENATh COOTBETCTBYIOIIME TEPMOJMHAMUYECKHE H
KMHETUYECKUE XapAKTEPUCTUKN XUMHUECKON CUCTEMBI 1 XUMUYECKOTO ITPOLIECCa;

— TPOBOJWUTH AHAIU3 U KPUTHYECKU OLIEHUBATH IOJIyYEHHBIE 3KCIIEPUMEHTAJIbHBIE JaHHBIE,
00001m11aTh 1 feaTh 000CHOBAaHHBIE BHIBO/IBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOJ0B (PM3MUYECKOW XUMHU IS PeLIeHHs
KOHKPETHBIX MCCIIEA0BAaTENbCKUX 33124,



— HaBbIKAaMHU OIPEICIEHUS COCTOSHUS PABHOBECHS M CaMOIIPOU3BOJILHOIO HAIpaBJICHUS
XMMHUYECKOTIO IPOLIECCa;

— TnpueMaMu OOpabOTKM TOJYYEHHBIX OTBITHBIX JAHHBIX JUIS BBISBICHHS W YCTAHOBJICHUS
B3aMMOCBS3€H MEXIy TEPMOJMHAMUYECKHUMH CBOWCTBAMHM M (DU3MYECKUMHU IapaMeTpaMu
poriecca;

— 3HAHWUAMHU OCHOBHBIX 3aKOHOB (PM3MYECKOW XMMHUHU Ui COJAEP)KATEIbHONW WHTEPHpETAInu
TEPMOJIMHAMHYECKHUX PACUETOB;

3. KpaTkoe conep:kaHue 1UCHUILINHBI

XuMnueckass TepMoAHMHAMHKA. 1-blif ¥ 2-01 3aKOHBI TEPMOJUHAMUKH, TOCTYJIAT
[Tnanka. B3auMoOCBsA3b TEIJIOTHI, paOOTHl U M3MEHEHMs] BHYTPEHHEH SHEpPTHH B TpOIEccax C
ydacTueM uAeadbHOro rasa. TemnoémkocTh TBEPAbIX. JKuAKMX M ra3000pa3sHBIX BEIIECTB.
Tepmoxumus. Borurcnenue TemnoBbIX 3(PPEKTOB XUMHUYECKUX peaklui, IpoLeccoB (Pa3oBbIX
MIEPEX0JI0B, PACTBOPEHUS U JPYruX (QU3MKO-XUMHUYECKUX mpoueccoB. ODHepruss ['mb0ca u
sHeprusi ['enbMrosbia Kak KpPUTEPUM HANpPaBICHUS XHMMHUYECKOTO Ipouecca. Pacuér
a0COIOTHOM SHTpONUU. XUMHYECKoe paBHOBecue. KOHCTaHTa XMMHUYECKOro paBHOBECHUS U
METOJpl €€ pacuéTa M SKCIEPUMEHTAIBHOIO OINpezesieHHs. PaBHOBECHBIM BBIXOJ IPOAYKTA,
BIIUSIHUE JAaBJIEHUS, TEMIIepaTypbl, NPUMECH HHEPTHOTO Tra3a Ha pPABHOBECHBIN BBIXO/I.
VYpaBHenust uzorepmbl U u300apbl Bant-T'odpda. Crarucrtuyeckas TepMmoanHamuka. Pacuér
TePMOJUHAMUYECKUX (PYHKIIUN Ha 0a3e MPEeCTaBICHUI O CyMMeE TI0 COCTOSTHHSIM.

da3oBble paBHOBecHS B OJHOKOMIIOHEHTHBIX cucTeMax. DazoBble NEPEXOJbl U
(da3zoBas nTuarpamMma COCTOSTHUS JJIi OJHOKOMIIOHEHTHBIX CHUCTeM. TpoiHas TOuka. YpaBHEHHE
Knaneiipona-Knay3uyca. 3aBUCHUMOCTh JaBJICHUSI HACBIIIEHHOTO Iapa OT TEMIIEPATYphI.
Omnpenenenre TepMoaMHaAMUYeCKUX (GYHKIMA mporecca (aszoBoro mepexoma. Kpurudeckas
TeMIeparypa.

Tepmoaunamuyeckasi Teopusi pacrBopoB. Kiaccuduxamus pactBopoB. CrnocoObl
BBIpOKEHUSI cOocTaBa pacTBopa. llapuumanbHble MOJSIpHBIE BeNWYMHBL YpaBHeHHs ['nGbca-
Hiorema. Wneanpubie pacTBOpbl. TepmoanHamuueckue (DyHKUIMU CMEIICHUS Uil UACaTbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pa3zbaBienHble pacTBopbl, 3akoH ['enpu. HewmpgeanbHbie
pacTBOpBI,  IOJIOKUTEJIBHBIE W  OTpPHULATENIbHBIE  OTKJIOHEHHs OT  3akoHa  Payns.
TepMoanHaMuyeckoe OINUCAaHUE HEUACATbHBIX PACTBOPOB, AaKTHUBHOCTh, KOA(M(UIIHEHT
akTUBHOCTH. KoJmMraTuBHbIE CBOICTBA pPAacTBOPOB HEJNETYYUMX BEIIECTB B JIETY4EM
pactBoputene. Kpuockomnus, 30ymnockomnusi. OcMoc, 0CMOTHYECKOE IaBIICHUE.

da3oBble PABHOBECHSI B MHOINOKOMIIOHEHTHBIX cHcTeMaX. JluarpaMMbl «J1aBlIeHHE-
COCTaB», «TEMIIEPATypa-COCTaB», «COCTAB Mapa-CoCTaB JKUJIKOCTWU» Ui UICAIbHBIX U
HeuJeanbHBIX pacTBOpoB. 3akoHbl ['nOOca-KonoBamoBa, Azeorpomusa. DPU3NKO-XUMHYECKHE
OCHOBBI pa3JIeIeHUus KHUAKHX cMmeceld, pekThudukanus. OU3NKo-XUMUYECKUN U TEPMHUUYECKUN
aHanu3. Pa3nuyHble TUIBI AHarpaMM IJIaBKOCTH. DBTEeKTHKA. [IpaBuiio (a3 u mpaBuio peryara.

4. O0beM yuyeOHOM TUCHHMIIINHBI

. B 3a4YeTHBIX | B aKazaeM.
Buabl yuedHoit padoThI
eIUHHIAX gyacax
O0mass TPYyAoEeMKOCTh AUCHHUILVIMHBI 110
Py 5,0 180

y4eOHOMY IJIaHy

AyIUTOpPHBbIE 3aHATHS: 1,78 64




Jlexuu (JIek) 0,89 32
[MpakTaeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80

Buja xkoHTpoJA: 3a4eT / 3k3aMeH sk3amed (1,0) | a3x3amen (36)
KonraktHas  pabora  —  MIPOMEKYTOYHAS 0.4
aTTecTarus

[ToaroroBka K SK3aMeHY. 35,6

Buja nToroBoro KOHTpoJIsi: JK3aMeH

. B 3a4YeTHBIX | B aCTPOHOM.
Buabl yue6Hoii padoThl

eIMHUIAX yacax
O0masi  TPYA0EMKOCTh JAUCHHUILUIMHBI  TO 5.0 135
y4eOHOMY IVIaHY
AyAUTOpPHBbIE 3aHATHS: 1,78 48
Jlexruu (JIek) 0,89 24
[Mpaktugeckue 3ausTus (I13) 0,89 24
CamocronTesannasi padora (CP): 2,22 60
Bua xkoHTpoJisi: 3a4eT / 3k3aMeH 3k3amen (1,0) | ax3amen (27)
KontakTtHas  pabora —  MpOMEXKYTOYHAS 0.3
aTTecTaIus
[ToaroroBka K ’K3aMeHy. 26,7
Bua uToroBoro KOHTpoJIs: DK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«Konsongnas xumus» (b1.b.11)

1. Ieab AMCHMIVIMHBI —  O3HAKOMJICHHE CTYACHTOB C OCHOBAaMH TEPMOJAMHAMHKU
MOBEPXHOCTHBIX SIBJICHHH, CIOCOOAMHU TOJYYCHHS M BAXHEUIIMMH CBOMCTBAMH JUCIIEPCHBIX
CHCTEM.

OCHOBHBIMH 3aJ]a4aMH JTUCIMILIHHBI SBJISIOTCS: PACCMOTPEHUE 0COOCHHOCTEH MOBEPXHOCTHBIX
CIIOEB, UX TEPMOJMHAMHYCCKHX CBOWCTB, aJre€3Wd, CMAaYMBaHHs, afCOPOLUH, SIEKTPUICCKUX
SBJICHHHA Ha TMOBEPXHOCTH; H3yYCHHE KHHETHYECKUX CBOMCTB JUCIEPCHBIX CHCTEM,
arperaTuBHOM u CeTMMEHTAHOHHO I YCTOWYHUBOCTH, KHHETUKU KOArYJISAIHH,
CTPYKTYPOOOpa30BaHUs U CTPYKTYPHO-MEXaHHUYECKUX CBOWCTB JUCIIEPCHBIX CHCTEM.
Nzyuenne mucruruinabl «KosonaHas XuMmus» crocoOCTBYeT (HOPMHUPOBAHUIO CIIEIYHOIIUX
obmenpodeccronanpabix komnerenuii: OIIK-1, OITK-2, OIIK-3.

2. B pe3yabTare H3yuyeHusl TUCHHUILIHHBI CTYAEHT H0JKEH

3Hamo.
OCHOBHBIE TOHATHUS U  COOTHONIICHHS  TEPMOJMHAMHKH  TOBEPXHOCTHBIX  SIBJICHUMN
(TepMOIMHAMUKA TOBEPXHOCTHOTO CJIOS; aAre3us, CMauyMBaHWE M PACTCKaHUE >KUAKOCTEH;
JHMCIEPCHOCTh M TEPMOJMHAMHYECKUE CBOMCTBA TEI; aJcOPOIMs Ta30B U MapOB, aacopOLus u3
pacTBOpOB);
OCHOBHBIE METO/IbI TTOJYYEHUSI JUCIIEPCHBIX CHCTEM;



OCHOBHBIE CBOMCTBA UCHEPCHBIX CUCTEM (3JIEKTPOINOBEPXHOCTHBIE CBOWCTBA; KUHETUYECKUE U
ONTUYECKUE CBOMCTBA; CBOMCTBA PaCTBOPOB KOJIJIOWHBIX [IOBEPXHOCTHO-AKTUBHBIX BEILIECTB);
OCHOBHBIC TOHSATUS M COOTHOIIEHUS TEOPUW arperaTUBHOM YCTOWYMBOCTH U KOATYJISIIUU
T10(OOHBIX TUCTIEPCHBIX CHCTEM;
OCHOBHBIE 3aKOHOMEPHOCTU CTPYKTYpOOOpa30oBaHMsI M PEOJIOTMYECKUE CBOMCTBA JUCIIEPCHBIX
CHUCTEM;
ymemby:
IIPOBOJUTH  PACUYEThl C  MHCIOJIb30BAHUEM OCHOBHBIX COOTHOIIEHUH  TEPMOJIMHAMUKU
MMOBEPXHOCTHBIX SIBJICHUI U pacyeThl OCHOBHBIX XapaKTEPUCTUK JUCTIEPCHBIX CHCTEM;
enaoemp:
METO/IaMU H3MEpPEHUsl MOBEPXHOCTHOTO HATSDKEHHUS, KPAaeBOTO YIJia, BEIUYMHBI aJCOpOLMU U
YAETbHON MOBEPXHOCTH, BSI3KOCTH, KPUTHYECKOW KOHIIEHTpAIMM MHUIEI000pa30BaHus,
AIIEKTPOKMHETHYECKOIO TMOTEHIMaNa; METOJaMH MpPOBEICHHUS JUCIEPCHOHHOIO aHalu3a,
CHUHTE3a JUCIEPCHBIX CUCTEM M OLIEHKU UX arperaTuBHON YCTOWYMBOCTH.
3. KpaTtkoe conep:kaHue 1uCHUNIIUHBI
Monyns 1. [Ipeamet u npu3Haku 00HEKTOB KOJUIOUIHON XUMUN
Komnonanas xumus - Hayka O MOBEPXHOCTHBIX SBJICHUSX U JUCIEPCHBIX cucTtemMax. OCHOBHbBIE
MPU3HAKUA JTUCHEPCHBIX CUCTEM - T€TE€POr€HHOCTh M JMUCIIEPCHOCTH; MOBEPXHOCTHAS SHEPTHS;
KOJIMYECTBEHHBIE XapaKTePUCTUKH auctiepcHocTU. Kitaccuukanys TuCepCHbIX CUCTEM.
Moayasb 2. TepmoguHaMHUKA OBEPXHOCTHBIX SIBJICHU I
OO6mrast xapakTEepUCTHKAa TMOBEPXHOCTHOUN sHepruu. [loBepXHOCTHOE HATSHKEHUE. YpaBHEHHE
I'm60ca-I'enbmronpia Uit  BHYTPEHHEH  yIETbHOW TOBEPXHOCTHOM dJHEpruu  (MOJIHOU
MMOBEPXHOCTHOW YHEPTUH).
Meton u36wpiTKOB ['mO6ca. dyHmameHTanbHOE ancopOnuoHHoe ypaBHeHue ['mbOca. YactHoe
BbIpakeHue ypaBHeHusi ['uO0ca. I[loBepXHOCTHO-aKTUBHbIE U TOBEPXHOCTHO-MHAKTHUBHBIC
BEILIECTBA.
Anresus m koresusa. YpaBHenue Jlrompe mis pabotel anresun. CmaumBanue, 3akoH HOHra.
VYpasuenue [lronpe-lOnra. Pactexkanue xumkocreid, koddduiueHt pacrekanus mo ['apkuHcy.
Dddext MapaHronu, mpaBujio AHTOHOBA.
[IpaBuno ¢a3 ['mb6ca m nucnepcHOCTh. BnusHHEe KPUBU3HBI MOBEPXHOCTH Ha BHYTPEHHEE
nasieHue ten (ypaBHenue Jlamnaca). Kamumnspaeie sBinenus. YpaBuenue KenpBuna. BriusiHue
JUCIIEPCHOCTH HAa PACTBOPUMOCTb, KOHCTAHTY PABHOBECUSI XMMHUYECKON pEaKLMH, TEMIIEpaTypy
(bazoBoro nepexoja.
MeTonel  mONMy4eHHsS ~— JUCIEPCHBIX  cucTeM. YpaBHeHue PeOGunaepa s paboThl
mucneprupoBanus. Iddexr Pebunaepa. ['oMorenHas u rereporeHHasi KOHACHCAlMsA. DHEPrus
I'u60ca oOpazoBaHus 3apo apiia HOBOM (a3bl. KuneTnka oOpa3oBaHus HOBOH (a3bl.
MoayJasb 3. AncopOumoHHbIE PABHOBECHS
[Tpuponaa ancopOIMOHHBIX CUII. AACOPOIIKS ra30B ¥ MapOB HA OJTHOPOJIHON TOBEPXHOCTH. 3aKOH
I'enpu. Mogens u ypaBHenue Jlenrmiopa. Teopust nmonmumoneKkyisipHoi afgcopOuuu bpynayapa,
Ommera, Temtepa (BOT). Onpenenenue yaenabHON noBepxHOCTH MeTo10M BOT.
AncopOuusi Ta3oB U MapoB Ha MOPUCTBHIX Marepuanax. Kmaccudukanus mop mo JyOuHuHy.
Teopuss xanuuiApHON KoHAeHcauuu. PacueT uHTerpanbHo M nudQepeHIaTbHON KPHUBBIX
pacripeniesieHus: 00beMa Hop o pa3Mepam.
AncopOumsi Ha  MHUKPOTIOPUCTBIX — MaTepuaniax. [lorenuuansuas Tteopust llonsiHu.
Xapakrepuctudeckass KpuBas ajacopOruu. O06oOmieHHoe ypaBHeHHE Teopuu JyOuHuHA
00BEMHOT0 3aNIOJTHEHHS] MUKPOTIOpP, YpaBHeHue JlyonnuHa - PagyimkeBuya.



AncopOnusi MOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBuino rokmo - Tpaybe. 3aBucHMOCTH TI0-
BEpPXHOCTHOI'O HATSDKEHMS OT COCTaBa pacTBopa. YpaBHeHue IIIMIMKOBCKOro. YpaBHEHUs
COCTOSIHUS Ta3000pa3HBIX MOBEPXHOCTHBIX (aICOPOIIMOHHBIX) IJIEHOK. Beckl JIenrmiopa.

Mopyas 4. DjieKTpu4ecKHe siBJeHUsI HA TOBEPXHOCTH
Mexanu3mbl 00pa3oBaHusi ABOWHOro anekrpudeckoro cios ([A9C). Vpasuenus Jlunnmana.
Onekrpokamwisipabie  KpuBble. Teopuu ctpoenusi JIC. Pemenue ypaBuenust Ilyaccona-
bomeumana s qiuddysuoit vactu JI2C. JID3C no teopun lLlltepna, nepezapsiika moBepXHOCTH.
DONEeKTPOKUHETUYECKHUE SIBJICHHUS, JIEKTPOKUHETUYECKUI NOTeHIMal. YpaBHeHue [ eapmronbia-
CMOITyXOBCKOTO JIJIS 3JIEKTPOOCMOCaA U AIIEKTpodopesa.

Moayab 5. KuHeTuyeckue CBOMCTBA JUCHEPCHBIX CHCTEM
CBsI3b CKOPOCTH OCA@XKJEHHUS YacTUI[ C UX pa3MepoM. YcioBusl coOmtoaeHust 3akoHa CTokca.
CenMMeHTAlMOHHBIM aHaNM3 MOJUAMCIIEPCHBIX cucTeM. KpuBble pacmpesneneHuss 4acTull o
pasmepam. Ilpupoma OpoyHOBCKOro mABWXEeHHS. 3akoH OWHImTeHHa - (CMOJIYXOBCKOTO.
CnenctBus U3 Teopun OpoyHOBcKoro jpwxkeHus. CeauMmeHTanMOHHO-IU(pdy3noHHOE
paBHOBECHE, TUTICOMETPUUECKUN 3aKOH.

Moayab 6. ArperaTuBHasi yCTOMYMBOCTD U KOATYJISALMS AUCIIEPCHBIX CHCTEM
CenuMeHTallMOHHAs M arperaTuBHas yCTOMYMBOCTU cHcTeM. JInoduibHele u n10(poOHBIE
cucrembl. Kpurepuit muodpunbHoctu mo Pebunaepy-lllykuny. JlnodunsHbie aucrnepcHble
cucrembl. Kiaccudukanys NoBEepXHOCTHO-aKTUBHBIX BeUIeCTB. TepMoJAMHAMUKa M MEXaHHU3M
muteooopazoBanus. Ctpoenne mutemt [TAB. Comobunuzamnus. Kputnueckas KoHIEHTpaIus
MULEI000pa30BaHUsI, METO/IbI €€ OTIpeACTICHUSI.

JInodoOHBIe mucniepcHBbIE CHCTEMBbl. DaKTOPBI YCTOWYMBOCTH JIMO(POOHBIX cHCTeM. bhicTpast u
MeluieHHas Koarymsauus. Kunetnka koarymanuu 1o (CMOJIyXOBCKOMY. 3aBUCUMOCTb YHCIA
YaCTHUI[ Pa3HOro mnopsaka OT BpeMeHH. OCHOBHBIE MOJOXKEHUs Teopuu J[lepsaruna, Jlannay,
®epesi, Oepoeka (JJIDPO). PackimauBaromee maBieHHe M e€ro cocrtapisroniue. OOmee
YpaBHEHUE MJI1 SHEPIMM B3aWMOJCMCTBUA IUCHEPCHBIX YacTul. lloTeHuumanbHbIE KpHBBIE
B3aMMOJCICTBUA 4acTull. HelTpanu3annoHHas M KOHLEHTpauuMoHHas Koaryisuus. IIpaBuio
[lyneue-TI'apau.

Monyns 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA

JUCIEPCHBIX CUCTEM

Tunsl cTpykTyp, 00pa3yromMXcsi B JIUCHEPCHBIX cUCTeMaX. B3auMocBs3b MeXAy BUIOM
MMOTEHIIMAIBLHON KpUBOH B3ammoaercTBus dacTuil (mo teopun J[JIDPO) u TMIIOM BO3HUKAIOIIHMX
cTpykTryp.  KoaryiasiimoHHO-TUKCOTPOIIHBIE M KOHJEHCAlMOHHO-KPUCTAIU3allUOHHbIE
CTPYKTYPBIL.

Peonornueckuii MmeToa uccienoBaHUs JUCHEPCHBIX cucTeM. OCHOBHBIE MOHATUSA U UCAIbHBIC
3aKOHBI peoJioruu. MoenpoBaHrue peoIOTUUYECKUX CBOKUCTB TEJl.

Knaccudukanuss TUCHEPCHBIX CHCTEM IO CTPYKTYPHO-MEXaHHMUECKHM CBOMCTBaM. Bsi3kocTh
KUJKUX arperaTMBHO YCTOMYMBBIX JUCIIEPCHBIX CUCTEM. YpaBHeHus OiHmTelHa, IlTay-
nuHrepa, Mapka - XayBuHka. Peonorndeckue cBOHCTBA CTPYKTYPHUPOBAHHBIX KUAKOOOPA3HBIX U
TBEPI00OPA3HBIX CUCTEM.

4. O0bemM yuyeOHOM TUCHHMILINHBI

O0bem
Bub1 yaednoii padotsl B 3a4yeTHBIX B akageMmuueckux
eIMHULAX yacax
O0mas TpyA0eMKOCTDb M CIHMIIJIMHbBI 3) 180




1o y4e0HOMY ILIAHY

AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuu (JIek) 0,89 32
[IpaxTnueckue 3anstus (113) - -
Jlaboparopusie paboTsl (JIP) 0,89 32

CamocrosiTesbHasi padora (CP) 2,22 80
[NoxroroBka k 1abopaTOpHBIM paboTam 1,11 40
Jlpyrue Bubpl caMOCTOSITENBHOM paboThI 1,11 40

Buj HTOroBOro KOHTpOJIS: IK3aMeH 1 36

KoHTakTHas pabdoTa — MpOMEXYTOUYHAsI aTTECTAaLHs 0,4
[TonroToBKa K SK3aMeHYy. 35,6
Bua nTOroBOro KOHTPOJIsi: JK3aMeH
O0bem
Buanl yue6Hoii paboThi B sa4eTHLIX B
JE— ACTPOHOMHYECKHX
yacax

O0mas Tpya10eMKOCTb JUCUMIIIIMHBI 5 135

1o y4eOHOMY IJIAHY

AyaUTOpPHbIE 3aHATHS: 1,78 A8
Jlexuunu (JIek) 0,89 24
[Ipaktuueckue 3ansarus (113) - -
JlabopaTtopusie paboTs (JIP) 0,89 24

CamocrositesbHas padora (CP) 2,22 60
[ToaroroBka K 1abopaTopHBIM paboTam 1,11 30
Jlpyrue BUIBI CaMOCTOSATEIBLHON pabOThI 1,11 30

Bua uTOroBOro KOHTpPOJIsi: IK3aMeH 1 27

KonTtakTHas paboTa — MpoOMEKyTOYHAS aTTeCTaIUs 0,3
[ToaroroBka K 3K3aMeHY. 26,7
Bux uTOroBOro KOHTPOJIS: JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI

«AHaJuTH4YecKas XuMus U GPU3NKO-XMMHU4YecKHe MeToabl aHaau3a» (b1.5.12)

1.1lesn m 32729 JUCHUILTHHBI

HCJ'IL JAUCITUITIINHBI: HpI/I06peTeHI/Ie O6y‘laIOI_HI/IMI/IC$I 3HaHUI IO OCHOBHBIM Ipyinmnam
MCTOAOB XHUMHUYCCKOI'O aHaIn3a, HanOoJee HIMPOKO MTPHUMCECHACMBIX B TIPOMBINIIICHHOCTH U

HCCIIeN0BaTEIbCKOM pa60Te, a TaKXKe KOMHGTCHHHP'I, HeO6XO,I[I/IMBIX XUMHUKaM-TCXHOJIOI'aM BCEX

CHEIHUAIBbHOCTEH sl pelIeHHs] KOHKPETHBIX 33]1a4 XUMHUUYECKOTO aHaJn3a.
2. B pe3yabTaTe 0CBOCHHS IMCUMILINHBI 00y4AIOIIMICSH T0JIKEeH:

OBJIAJIETh CIEAYIOUIUMU oO1IenpodeccuoHanbHbIME KoMmeTeHusmu (OI1K):
- CmOCOOHOCTHIO M TOTOBHOCTBHIO HCIOJB30BATh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JTMCUUIUIAH B ipodeccronanbhoit nesrenproctu (OIMK-1);




- TOTOBHOCTBIO HMCIOJIb30BaTh 3HaHUS O CTPOCHUHU BEIIECTBA, MPUPOJE XUMHUYECKOU CBSI3U B
pPa3NMYHBIX KJIaccax XHMHYECKUX COCAMHCHUW I TOHUMAaHUS CBONCTB MAaTepHallOB U
MeXaHM3Ma XUMHUCCKUX MPOIECCOB, MPOTEKAIOIIUX B okpyxkatoiieM mupe (OI1K-3);

3namu:

OCHOBHBIC ITOHSTHS, TEPMUHBI, METOBI ¥ IIPUEMBI KAYECTBCHHOTO U KOJIMYECTBEHHOTO
XMMHYECKOTO aHAIM3a, TEOPUI0 XHMHYCCKUX H (PU3UKO-XMMHYECKUX METOJIOB aHaIN3a,
MIPUHIIUIIE PAa0OTH OCHOBHBIX MMPUOOPOB B (DH3UKO-XUMUYCCKUX METO/IaX;

Ymems:

MIPUMEHSTh MPUOOPETCHHBIE MPAKTHYECKUE HABBIKA B MPOGECCHOHATBHON IEATCIBHOCTH IS
pelleHusT KOHKPETHBIX 3ajad; BJIAJICTh. IMOHUMAHHEM IIEJIeH W aJlrOPUTMOB XHUMHYECKOTO
aHaM3a, Croco0aMu pelIeHrs aHATUTUYECKHUX 3a/1a4, OIEHKOW BO3MOXKHOCTEH Ka)0ro MeTo1a
aHajn3a, OCHOBAMHU METPOJIOTHYECKOW OIEHKH PE3YJIhTaTOB KOJIMYECTBEHHOTO XHMHYECKOTO
aHaIn3a;

Braoemy:

MMOHMMAaHUEeM IIeJIed W aJIrOPUTMOB XUMHUYECKOTO aHaju3a, CIOCO0aMH perieHUs
QHATUTUYECKUX 3a]a4, OIEHKOM BO3MOXKHOCTEH KaXJOro METOoJa aHajln3a, OCHOBaMU
METPOJIOTHYECKON OIIEHKHU Pe3yIbTaTOB KOJIMYECTBEHHOTO XUMHUUECKOTO aHAIN3a;

Humems npedcmasnenue 0 €IUHOW JIOTUKE XUMHUYECKOTO aHAW3a, 0 MHOTOOOpa3uu
METOJIOB XMMHUYECKOTO aHaju3a M O KOHTPOJE KauecTBa pPE3yJbTAaTOB KOJUYECTBEHHOTO
XUMHUYECKOTO aHaJn3a.

3. Kparkoe cogep:xanue TUCHMILIUHBI:

Beenenue. Ilonatue 00 anamuTudyeckodr xumuu (AX) Kak O CHCTEME 3HAHHM,
MO3BOJISIIONIEH YCTAaHOBUTHh KAaYECTBEHHBIM M KOJMYECTBEHHBIM COCTaB BemiecTna. 3amaun AX.
AHaTUTUYCCKUN CUTHAJI KaK HOCUTENh KAa4eCTBEHHOW M KOJMYECTBEHHOW wuH(popmaruu o0
o0bekTe aHanu3a. [lonstue o mpobGootrbope m mpobdomoaroToBke. OCHOBHBIE TpeOOBaHUS,
MpenbsBIsiEeMble K METOJaM XHMHYECKOro aHajau3a. YCJOBHS BBINOJHEHHUS ONpPEICICHUN.
Ananutuyeckas ¢popMma, aHATUTHYECKUE TPU3HAKU. AHAJIUTHYECKHUE KIaCCU(PHUKAIIMN KaTHOHOB
Y aHUOHOB.

Cucrematnveckuii u JpoOHbI aHamu3. COBPEMEHHBIC METOJbl HACHTH(UKALINH
AJIEMEHTOB U coeuHeHn. OpraHnveckre aHaTUTUYECKUE PEareHThl B aHAIM3€ HEOPraHUUECKUX
BelecTB. PaBHOBeCHsI B aHAIUTUYECKMX TOMOTEHHBIX U TeTepOreHHbIX cucremax. OCHOBHBIE
TUIBI peakuui, mpuMeHseMblX B AX (KHUCIOTHO-OCHOBHOE B3aMMOJICHCTBUE, OKHCICHHE-
BOCCTaHOBJIEHUE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanue paBHOBECHUS aHATUTHYECKUX
peakiuil ¢ MOMOIIbI0 KOHCTAHT PAaBHOBECHS. YUeT MOOOYHBIX PEaKIMil C MOMOMIBbIO almapara
YCIOBHBIX KOHCTaHT paBHOBecHs. lcmonp3oBaHMe YCIOBHBIX KOHCTaHT paBHOBECHUS st
ONTUMM3AIMHA AHATMTHYECKUX PEAKIUN M MPAKTUYECKUX YCIOBUH UX BbIMOIHEHUS. OCHOBBI
METO/IOB KOJHMYECTBEHHOTO XHMHYECKOTO aHaln3a. MeToAbl KOJMYECTBEHHOTO aHalu3a.
TpebGoBanusi, TpeabsBISEMble K XUMHUYECKHUM pPEAKIUSAM, HCIOIb3yeMbIM B XHMHYECKOM
aHanu3e. OTambl KOJMYECTBEHHOTO aHanu3a. [loHATHE O TpaBUMETPUYECKOM aHaJH3e.
TeopeTndeckne OCHOBBI TUTPUMETpPHUYECKOro aHamuz3a. [lpuembl THTpoBaHms. PacueTsl B
tutpuMeTpun. ['padudeckoe oToOpaxkeHue mporecca TuTpoBaHus. CKadyoK TUTPOBAHUS, TOUKA
SKBUBAJIEHTHOCTH, KOHEYHAsl TOUKAa TUTpOoBaHUs. [lepBUYHBIC U BTOPUYHBIE CTaHIAPTH. MeTon
KHCIIOTHO-OCHOBHOTO THUTpPOBaHMs. BBIOOp KHUCIOTHO-OCHOBHOTO WHIuKatopa. I[Ipumepsi
ompeneneHuil. MeToAbl OKUCIUTENHLHO-BOCCTAHOBUTEIHLHOTO TUTpOBaHUsA. OKUCIUTEIHHO-
BOCCTaHOBUTEIHHBIN OTEeHIIMAN. DaKTOPHI, BIUSIONINE HA €r0 BeIHUnHy. Y paBHeHne HepHcra.

Iepmanranatomerpus. Momomerpus. ONTHMHM3AIMS  YCIOBHi ompeeneHns. MeTo



KOMIUIEKCOHOMETPHUECKOTO TUTpoBaHUsA. (OCOOEHHOCTH peakiHii KOMILIEKCOOOpa3oBaHuUs
(xemaroobpazoBanusi) uoHOB MetawwioB ¢ OJITA. Bpibop onNTHManbHBIX  YCIOBUU
KOMIIJIEKCOHOMETPUYECKOTO ~ TUTpOBaHWs.  TurpoBaHue 1O  METOLYy  OC&XKJICHUS.
Metponoruueckass OLIEHKAa pe3yJlbTaToOB aHanu3a. VHAMKAaTOpHBIE W HMHCTPYMEHTAJIbHbBIE
CTOCOOBI YCTAHOBJICHHUS TOYEK SKBHBAJICHTHOCTH.

BBenenne B (pM3MKO-XMMHUYECKHE (MHCTPYMEHTAIBHBIC) METOABI XUMUYECKOTO aHAIIN3a
(MMXA-OXMA). Knaccudpukanus (QU3NKO-XUMHUYISCKHX METOJIOB aHAIHM3a. AHATMTHYCCKUN
CHTHAI Kak WHQOpMaTuBHAs (QYHKIUS CcOCTaBa BemiecTBa. MeETOIbI KOJMYECTBEHHBIX
m3mepenui B ®OXMA, wux xapakrepucTuka. AHAIUTHYECKHME M  METPOJIOTMYECKUE
XapaKTEPUCTUKU METOJUK ONpEeACTICHUS.

4. O0beM yueOHOM THCHHUIIINHBI

Buasbl yue6Hoii padoThl Bcero 3/4 cemecTp
B B B 3au. | B akan.
3a4. | akal. | efl. yacax

€. qacax

O01mas Tpya10eMKOCTh

4 144 4 144
AUCHMILIHHBI TI0 Y4eOHOMY IJIaHY
AyauTOpPHBbIE 3aHATHS: 1,78 | 64 1,78 64
Jlexmuu (JIek) 0,45 | 16 0,45 16
Jlaboparopubie paboTsl (JIP) 1,33 |48 1,33 48
CamocrosiTesqibHast padboTa
(CP) 2,22 | 80 2,22 80

CamocTOosITeIbHOE U3YYECHUE
pa3aesioB JUCIHUILTUHBI

2,22 | 80 2,22 79,8

KonTtakTHas camocTosiTennbHas pabota 0,2

Buja KoHTpoOJIs: 3a4eT/3K3aMeH . .
3a4éT c omeHKOoM

Buabl yueOHO# padoThl Bcero 3/4 cemecTp
B B B 3a4. | B actp
3a4. | acTp. | en. yacax

el. | yacax

Oo0masi Tpy10eMKOCTh

4 108 4 108
AMCHUIIJIMHBI 10 Y4eOHOMY ILUIaHY
AyIMTOpHBIE 3aHATHS: 1,78 | 48 1,78 48
Jlexuunm (JIek) 0,45 | 12 0,45 12
JIaGopatopusie padotsl (JIP) 1,33 | 36 1,33 36
CamocrosiTesibHast padora
(CP) 2,22 | 60 2,22 60

CaMocTOSTEeIIEHOE HU3YUCHUC
pasaciioB TUCHUTIIINHBI

2,22 | 60 2,22 59,85

KonTakTHas camocTosiTenbHas pabora 0,15

Bua koHTpOJIS: 3a4eT/3K3aMeH . .
3a4éT ¢ oneHkoM




AHHOTaI U padoyeil MPorpaMMbl TUCHUILIHHBI

«Hnxenepunas rpapuxa» (b1.613)

OBBEM JUCIHUILIVHBI 1 BUJbI YYEEHOM PABOTBI.

Bun yae6HO# paboThI B akagem. yacax B 3au. en.
O0mas Tpy10eMKOCTb JMCIHIIJIHHBI 144 4
AyIMTOpHBIEC 3aHATHUS: 48 1,3
Jleximn 16 0,4
[IpakTuueckue 3aHATUS 24 0,7
JIaboparopHbIe pabOTHI 8 0,2
96 2,7
CamocTrosrenbHas padbora:
PacuerHo-Tpaduueckue padboThI 34 0,9
[ToaroToBKa K KOHTPOJIBHBIM paboTam 9 0,3
Kypcogas pabota 27 0,8
Jlpyrue BHIIBI CAMOCTOSTEINEHOW PabOTHI 17,8 0,5
[ToaroToBKa K 3a4eTy ¢ OI[CHKOM 8 0,2
KonTtakTHas camocTosiTenbHas paboTa 0,2
Bua uToroBoro KOHTpoOJIs 3ader ¢ OLIEHKOM

Bun yue6Hoit paboThl B 3au. en. B actponowm.
yacax

OO0masi TpyA0eMKOCTh M CHUILIHHbBI 4 108
AyIUTOpHBIC 3aHATHSA: 1,3 36
Jlexkun 0,4 12
[IpakTrueckue 3aHATHS 0,7 18
JlaGopaTopHbie pabOTHI 0,2 6

2,7 72
CamocTosTeabHas padoTa:
Pacuetno-rpaduueckue paboTsl 0,9 25,5
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,3 6,75
Kypcosast pabota 0,8 20,25
Jlpyrue BUIbI CaMOCTOSTEIBHON pabOThI 0,5 13,35
[ToaroroBka K 3a4eTy ¢ OLEHKOU 0,2 6
KonTakTHas camocrosiTenbHas paboTa 0,15
Bux uToroBoro KOHTpoJIs 3ayer ¢ OEHKOH

1. Hean TUCHUMIHHBI

—HAy4YUTh CTYAEHTOB BBINOJIHEHUIO U YTEHUIO YEPTEKEW M IPAaBUIAM M YCIOBHOCTSIM,
npuUMeHsieMbIM 1pH 3ToM (ctanaaptam ECKJI).
3aaua U3y4yeHHs MH)KEHEpHOW IpaUKu CBOJUTCS K Pa3BUTHUIO MPOCTPAHCTBEHHOTO



NPEJCTAaBICHNUS, KOHCTPYKTHBHO-TE€OMETPUUYECKOTO MBIIIJICHHUS, CIIOCOOHOCTEH K aHaIu3y M
CHUHTE3y MPOCTPAHCTBEHHBIX (OPM U COOTHONICHWUH MEXKAy HHUMH, H3YyYCHHIO CIOCOOOB
KOHCTPYHPOBAHUSI PA3IMYHBIX TEXHUYECCKUX H3JIENIHA, CIIOCOOOB IMOJYUYEHUS WX UYEpTEekKed Ha
ypoBHE rpaduyeckux Mojeneil, O03HAKOMICHHIO CO CHOCOOaMHU BBITMIOJIHEHHUS YepTexen
METOJIJaMU KOMITBIOTEPHOU IpapuKH.

2. B pe3yabTare n3yueHusi AMCUMILIMHBI 0aKaJIaBp J0JIKEH:
oBJaJeTh ciaeaywmuMu o0mekyabTypHbiMU (OK), odomenpodeccuonaibubiMu (OIIK) u
npopeccuonanbubiMu (ITK) koMnerenuusimm:

—CIOCOOHOCTh OCBaMBaTh METOAHMKH WCIOJIb30BAHUS TIPOTPAMMHBIX CPEICTB VIS
pemieHus npakrnyeckux 3aaad (OI1K-2);
3HATh:
—CIoco0bl 0TOOpaKeHUsI TPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH;
—IpaBUia U YCIOBHOCTH MIPH BBHITOJTHEHUHN YEPTEKEH;
—BUJIbI U3/IETTUN U KOHCTPYKTOPCKUX JTOKYMEHTOB;
—Ha YpOBHE MPEJICTABIICHUS XapaKTEPUCTHKN (DOPMBI U TIOBEPXHOCTHU U3/ICTUH;
yMeTh:
—BBITIOJTHATH U YMTATh YEPTEKHU TEXHUUECKUX U3IETUI C YIETOM JCHCTBYIONNUX CTAaHAAPTOB;
—BBITIOJTHATh U YUTATh CXEMBI TEXHOJOTUYECKHUX TPOIIECCOB;
—HCI0JIb30BATh CPEICTBA KOMIIBIOTEPHOM TpaduKu Ui U3TOTOBIICHUS YepTEKEH.
BJIA/IeTh:
—crocobamMu ¥ mprueMaM# H300paKeHUs MPEAMETOB Ha TUIOCKOCTH;
—rpadudeckoit cucreMoit «Kommacy

2. ConepkaHue pa3Ae/ioB AHCHHILTHHbBI
BBenenne. Ilpenver u metonsl uHKeHepHoOU rpaduxu. KpaTkue ucropuueckue CBeIEHUS.
3ajayn 1 MECTO Kypca B MOArOTOBKE OakajaBpa TEXHUKH U TEXHOJIOTUU.
Monyas 1. U31eisi 1 KOHCTPYKTOPCKHE TIOKYMEHTBI.
1.1. Buabl u3aej i 1 KOHCTPYKTOPCKHUX IOKYMEHTOB.
Bunet wm3penuit mo I'OCT: pgeranb, cOopoyHas eAWHHIA, KOMIUIEKC, KOMILIEKT. Buapl
KOHCTPYKTOPCKHUX JTOKYMEHTOB: YEpPTEX AeTaiau, COOPOUYHBIA uUepTexk, yepTex oOIero BUIa,
cnenudukanus, cxema. [udpel KoHCTpyKTOpcKkMX HOKyMeHTOB. KpaTkue cBeaeHus o
CTPOUTENBHBIX YepPTEKaX.
1.2. Pe3b00BBIC M3eJIMS M COCANHEHUS.
Pe3nObl:  oOpasoBanue, kiaccudukamus, u300paxeHHe U 0003HAYCHHE Ha 4YEPTEKe.
Crangaptabie pe3pOoBbie u3aenus. OnpeneneHue pe3bObl n3mepenueM. CoequHEHUs eTaneit
60nTOM U MNUILKOH. Pe3p00BbIe TpyOHBIE coenuHeHus. [[ankoBbie coeqMHEHMUS.
1.3. IcKu3bI M TeXHHYECKHE PUCYHKH JeTaJIei.
[TocnenoBaTenbHOCTh BBIMOJIHEHUS H300paKEHUN JeTanu: BbIOOP TJIABHOTO H300paKeHUS;
ompejieieHue HEOOXOJAUMOTO KOJIWYeCTBa M300paK€HUI; MOJArOTOBKA MO YepTexa K
M300paXeHUIO JeTalH; U300paKEHUE OCHOBHBIX BHEIIHWX M BHYTPEHHUX OUYEPTAHWM JETalu.
OOmep geranu TpU BHIOTHEHHHM €€ 3CKu3a ¢ HaTypbl. OdopMmieHHe uepTekeld M ICKHU30B
neraneil. [lpaBuna BeIMONHEHHS U OGOPMIICHHUS TEXHHUYECKHX pPHCYHKOB. (003HaueHUs
MaTepuasiosB.
1.4. YepTexu cOOPOYHBIX €IMHMIL.
[IpaBuna BeImoMHEHUS U OQOpMIIEHUS COOPOYHOTO YepTeka: BHIOOP TIABHOTO HM300pa)KEHUS,



OIIpE/IENIEHNE KOJIMYECTBA M300paKEHUM, HAHECEHHE HOMEPOB IO3ULIMH, HAHECEHUE Pa3MEpOB
(rabGapuTHBIC, YCTAaHOBOYHBIC, NPUCOCIMHUTENBHBIC, OHKCIUTyaTalMOHHBIE). Crenuduxamnus.
[IpaBuna BEIIOTHEHUS M OPOPMIICHHS YepTeKa 00Iero Buja.

Mopyas 2. CoennHeHus JeTajieil.

2.1. Cxembl.

Knaccupukamuss cxem mno Bumam u tunam. OO6o3HaueHme cxeM. I[lpaBuia BBIOJTHEHUS
CTPYKTYPHBIX U IPUHIUTTHAIBHBIX TEXHOJIOTHIECKUX cXeM. CXEMBI PacIoioKeHUsL.

2.2. N300pakeHus coeJUHEHHUI 1eTaJieil.

@nannessie coenuHenus. lllnunessie u mmoHouHble coeauHeHus. CoequHEeHUs MTHPTOM U
mIMHTOM. HepasbeMHbIe COeMMHEeHMs JAeTaliell: cBapka, Maiika, CKIeHBaHHE, O0OBaJIbIIOBKA,
pa3BaIbIIOBKA, COCTMHEHHE 3aKIIETIKOM.

2.3. Apmatypa Tpy0onpoBoO/0OB.

Knaccugukanuss apmaTypbl TpyOONIPOBOZOB MO HA3HAYEHUIO, 10 THITY TEPEKPHITHS IOTOKA
pabouei cpefpl, MO CHOCO0y MPUCOEAUMHEHHUs K TPyOOIpOBOMYy, MO CIOCO0Y TepMeTH3alluu
IITTHHETIS.

MoayJsb 3. UepTexn cOOpPOYHBIX eAHHHUI. JJIEMEHTbl KOMIILIOTEPHOU IpaguKH.
3.1. I'eomeTpruyecKkue XapaKTepUCTUKH ()OPMBbI M IOBEPXHOCTH M3/AEJIH M.
Pa3mepsnl, npaBuna Mx HaHeceHUs Ha yeprexe. Pa3Mepbl HCIOJHUTENbHBIE U CIIPaBOYHBIE,
rabapuTHbIC, KOOPAWMHHUPYIOIIME M dYacTHble. ba3bl H3MepuTeNbHbIE, KOHCTPYKTOPCKUE,
TEXHOJIOTHYecKHe, BcroMmorarenbHble. Hanecenue pasmepoB ot 6a3. [IpenenbHble OTKIOHEHUS
pa3MepoB TIaJKUX IMMOBEPXHOCTEH, JAOMYCKH, MOcaaku. Jlomycku M TOCaiaKkd g JAeTajiel ¢
pe3pboii. IllepoxoBaToCTh MOBEPXHOCTEHW JeTaneil, MmapamMeTpbl IIEpOXOBATOCTH, TMPaBHIIA
HaHECEHHUs apaMETPOB LIEPOXOBATOCTH MOBEPXHOCTEN Ha yeprexe. [IpenenbHble OTKIOHEHUS
(hOopMBI U pacroIOKEHUsI.
3.2. letasmpoBaHue YepTeskeil COOPOYHBIX eIMHHUILL.
[IpaBuna peranupoBaHUs uepTeXeill COOPOYHBIX €AMHMIL. BbIONHEHHE uepTexed u
TEXHUYECKUX PUCYHKOB JI€TaJICH.

3.3. Di1eMeHTbI KOMIIbIOTEPHOI TpaduKu.
KowmmblotepHas rpadguka u pemaeMmble €10 3agaud. ['paduueckue OOBEKTHI, MPUMHTHBBI,
aTpuOyThl, cuHTe3 wu3o0pakenusa. llpencraBienue BuaeoMHbOPMAlMM H €€ MallUHHAS
redHepanusi. COBpeMEHHBIE CTaHIAPThl KOMIIBIOTEPHOUW rpaduku, rpaduueckue S3bIKU U
Mertadaiinbl. Peanmuzanus anmapaTHeIX Moaynedl  rpaduueckoi  cuctembl. OCHOBHBIE
rpaduyeckue aaropuTMbl Ha IJIOCKOCTH W B mpocTpanctBe. [Iporpammubie rpaduyeckue
CUCTEMBI U UX IPUMEHEHUE.

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIITHHBI
«IIpukaagnas mexanuka» (b1.5.14)

1.Ileam u 3a7a91 TUCIUIIJIMHBI

Heab OMCUMIUIMHBI - HAYYUTh CTYJEHTOB TBOPYECKOMY IMOJAXOAY K BBINOJHEHUIO
WHXEHEPHBIX PacdyeToB HA MPOYHOCTh, )KECTKOCTb M YCTONYMBOCTH 3JIEMEHTOB KOHCTPYKIIUH,
JeTaneil ¥ y3J10B MallliH U anmaparos.



OCHOBHBIMH 33Ja4aMM JMCHUILUINHBI, PEHICHUE KOTOPHIX 00ECHeUnBACT JOCTHKCHUE
LIEJIH, ABJIAIOTCA:

J M3yYEHHE TUTIOBBIX AJIEMEHTOB KOHCTPYKIIMHA XUMUYECKOTO 000PYI0BAHMUS;

J NpaBUIBHBIA BBIOOpP pacyeTHOM MOAEIM U TpOBEIEHHE HEO0OXOAMMBIX
IIPOYHOCTHBIX PACYETOB B IIPOILIECCE MPOEKTUPOBAHUS U OLIEHKH pab0TOCIIOCOOHOCTH JIEMEHTOB
KOHCTPYKLUH XUMHUYECKOTO 000pYJOBaHUS U YCTAaHOBOK;

. NOHMMaHHE TECHON B3aMMOCBSI3M KOHCTPYKIIMH XHMHYECKOTO O0OPYHOBaHUS C
TEXHOJIOTMYECKUMH IIPOLIECCaMU, UX B3aMMHOT'O BIMSIHUSL IpYT Ha ApYra;

. obecrieyeHne HEOOXOJMMOW TEXHHUYECKOW WHPOpManMeld s BOCHPHUSATHS
CTYACHTaMH psja MOCIETYIOUUX TUCIUIUINH.

2.TpeGoBaHus K pe3yJbTaTaM OCBOCHHS AUCHUIINHBI

N3yuenne kypca «llpuxiagHas MexaHuKa» criocoOCTBYET MPUOOPETEHHUIO CIENYIOINX
KOMIIETEHIIUH:

® CIIOCOOHOCTBIO  KCIMOJB30BaThb OCHOBHBIE 3aKOHBI ~ €CTECTBEHHOHAYUHBIX
JMCIUILINH B ipodeccuonanbHoi nesitenbHoct (OTTK-1).

3.B pe3yabrare U3y4eHHs] AMCUUIJIMHBI CTYAEHT J0JI2KEeH

3HaTh:

. OCHOBHBIE YpaBHEHHSI U METOJIbl PELICHMs 3aJa4 CONMPOTUBJICHUS] MaTepUaOB U
JIeTajaey MaIlluH;

J OCHOBHBIE METOJbl pAcyeToB Ha IMPOYHOCTh, IKECTKOCTh U YCTOWYMBOCTH
3JIEMEHTOB KOHCTPYKIMI MaIlIMH U aNiaparos;

o OCHOBBI TEOPHUM pacueTa JeTajed M y3JI0B MallMH W allapaToB XUMHUYECKOU
TEXHOJIOTUH.

yMeTh:

o MPOBOJUTH  pacueTbl  3JEMEHTOB  KOHCTPYKIMII HAa OCHOBE  METOJOB

COMPOTHBIICHUS MaTEPUAJIOB;

o paccUuTHIBaTh U KOHCTPYHPOBATH JETAIU MAIKH 10 UCXOAHBIM JaHHBIM;

o IPOU3BOJUTH pacueThl MO OCHOBHBIM KPHUTEPHUSIM pabOTOCIOCOOHOCTH U
KOHCTPYHPOBAHUS JeTajieil MalllvH.

BJIA/IETh:

° HaBBIKAMH pacyeTa COMPOTUBJICHUS MAaTePUAIOB aHATUTHICCKUMH METOIaMU;

° HaBBIKAMH BbIOOPA MAaTEPUAJIOB TIO KPUTEPUSIM MPOYHOCTH;

° pacueTamM THUIIOBBIX JleTalied MalllhH, MOJb3YysACh CIPABOYHOM JHUTEPATypod H
I'OCTammu.

4. Kparkoe coaep:kaHue TUCHUILUINHBI:
1. BBenenue
Ponp mpenmera «llpukiannas mexaHuka» B (OPMUPOBAHUU HHKEHEpa XHUMHKA-TEXHOJOTA.
«[IpuknangHas MexaHHKa» Kak OCHOBa JUid MOHUMAaHHs pabOThI, YCTpOWCTBA U 0Oe30mMacHOM
SKCIUTyaTaIlii 000pyIOBaHUS XUMUYECKOTO MPOU3BOJICTBA.
2. Moayas 1 «Onpenenenue peakuuii onop. PacrsizkeHne-caxaTue».
Pazgen 1.1. Onpenenenuie peakiuii onop.
AOCOTIOTHO TBEpAOE TeNno. DieMeHThl CcTaTuku. OCHOBHBIE TMOHSTHS. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHoBecHsi. CBSI3U U UX PEAKLIUH.
Pasnen 1.2. PactskeHue-cxxartue.
OcCHOBHbBIE JIOMYIIEHUSI M NPUHUUIBI COMPOTHBJIEHUS MarepuagoB. MeTon CeueHUi.



Hanpsoxenus, nepopmanuu u nepememieHus. 3akoH ['yka. IlocTpoenue smiop BHYTPEHHHX
yCWINM, HanpsokeHuit u  nepemeinieHuid. (CraTUyeckd ONpeAesiUMble U CTaTUYECKU
HEOIpEeeIMMBbIE 3a1aul. JluarpaMMbl pacTsDKEHMS JUIsl IUNIACTUYHBIX M XPYIKUX MaTepUalioB U
UX XapakTepucTUKu. J[lomyckaemple HanpsKeHHs. YCIOBUE INPOYHOCTH MPU PaCTKEHUU
(cxatum).
3. Moayas 2 «Kpy4yenue. U3rud».
Pazgen 2.1. Kpyuenue.
3akon ['yka mpu casure. BuHyrpeHHue cwiioBsie (akTopbl mpu KpydeHud. HampspkeHust B
CTEPXHSX KPYIJIOro ceueHus. Y CJI0BHE IPOYHOCTH IPU KPYUEHUH.
Paznen 2.2. U3rud.
I'eomeTprueckre XapakTEpPUCTHKM IUIOCKMX CedYeHHMH. [IoHATME YHMCTOrOo M IMONEpPEedHOro
n3ru6oB. IlpaBwiia mOCTpOEHHUs HMIOP TNOMEPEYHbIX CHJI W M3rMOAIOUUX MOMEHTOB.
Omnpenenenre HOpPMalbHBIX HANpPSHKEHUH. YCIIOBME NPOYHOCTU Hpu u3ruode. OnpeneneHue
KacaTeJbHbIX HallpshkeHui. PaninonansHeie GopMbl ceueHui.
4. Moayab 3 «C10:kHOe HATIPSIZKEHHOE COCTOSTHHE.
Paznen 3.1. CnoxxHO€ HaNpsHKEHHOE COCTOSTHUE.
OCHOBBI TEOPUH HAIMPSHKEHHOTO COCTOSIHUSI M TUIOTE3bl MpOoYHOCTH. [loHATHE HampsKEHHOTO
cocTostHUsl. [ J1aBHBIE TUIOMIAAKA W TJaBHble HampspkeHus. O0o0meHHbrd 3axkoH ['yka.
Haznauenune rumote3 mnpoyHocTd. [loHSTHE 5SKBUBAJIEHTHBIX HANPSHKEHUH M KPUTEPUEB
MIPOYHOCTH.
Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYIbl XMMHUYECKHMX MIPOU3BOACTB. OmpeneneHue HaNpsHKEHUW 10
06esmMoMeHTHON Teopuu. OcHOBHBIC jomnyiieHus. BwBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0YeK Mo YypaBHeHMIO Jlamjmaca M 1O CTaHAAPTHU30BAHHOW METOJMKE.
YcnoBue NpoYHOCTH.
Paznen 3.3. Pacuet ckaThIX CTEpKHEW HA YCTOMYHMBOCTD.
Y CcTOMYUBOCTH 3JIeMEHTOB KOHCTpYKUMi. [loHATHE KpuTHUEeCcKOH cuiibl U Kod(dduiireHTa 3amnaca
nmpovyHocTd. Pacder kputmueckod cuiasl 1o Ditepy. Ilpeaensl mpuMeHUMOCTH (OPMYIIbI
DOiinepa. [IpakTudeckuii crocod pacyera Ha YyCTOMUHUBOCTb.
5. Monyanb 4 «JleTajgu MammH».
Pa3nen 4.1. Coenudenue nerajei Maliui.
Knaccudukanus pgeraneil MamuH ¥ anmaparoB XUMHYECKUX MPOU3BOJACTB. Pe3bOoBbie
coenuHeHus. Pacuer OONTOBBIX COEIUHEHHWI MPH TMOIMEPEYHBIX M TMPOJOJIBHBIX Harpy3Kax.
[Inonounsle coeauHenus. Haznauenue u BuAbl MINOHOK. PacueT MINOHOK Ha Cpe3 U CMSTHE.
Buner cBapku. O6nacts npuMeHenus.. Bupl cBapHBIX MIBOB. PacueT Ha MpOYHOCTh CTHIKOBBIX U
HaxJIECTOYHBIX IIBOB.
Pa3nen 4.2. Banel u ocH, X ONIOPBI U COETUHEHMUS.
Banbl, ux knaccudukamus u HazHaueHue. Ocu. [IpoeKkTHpOBOYHBIE pacyeTbl BajoOB M OCEH.
JREINII020005020 5 CKOJIBKEHHUSI. Marepuansl  BKJIAJBIIIEH. [Hogmumnuanku KaueHMUsI.
[IpyHIMNMATBHOE YCTPOMCTBO M OCHOBHBIE TI€OMETpHUYECKHE pasMmepbl. JlOCTOMHCTBA,
HEJOCTAaTKU U OONACTH NPHUMEHEHUs MOAIINITHUKOB KayeHUs U CKOJbXeHus. llpuBomgHbIe
mydtel. Hasznauenune. Knaccuduxamust Mypt mo mpuHIUNY ACHCTBUS U XapakTepy pabOTHI.
[Topsinok noadopa My(T 1 OCHOBBI TPOYHOCTHOTO PacyeTa.
Pa3nen 4.3. Mexannueckue nepenayu.
3ybuarbie nepemaun. OkpyxHOe U paguanbHoe ycunusa. Penykropel. Ompenenenue u
kiaccugukanys. [IpuMepsl cxem peryKTOpoOB.



O0beM yueOHOI AUCHUNINHBI

B 3auetdrix | B akagewm.

eIMHHIIAX qacax
O01mas Tpy10eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IVIaHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64

Jlexmum (JI) 0,89 32
[Tpaktuyeckue 3ausTus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonTakTHas camocTositennsHast pabora 0,2
CamocTosATenpHOE U3YUEHNE Pa3IeIOB JUCITUTUIMHBI 79,8

Bua konTpoJs: 3a4er / 3k3aMeH 3auer c

OLICHKOM

B 3adernsix | B actpon.

CAMHHUIIAX yacax

OO0uiasi TPyA0€eMKOCTh AUCHUIIIMHBI 110 Y4eOHOMY IJIAHY 4,0 108

AyAUTOpPHBbIE 3aHATHS: 1,78 48

Jlexruu (JT) 0,89 24

[Ipaktuueckue 3ausatus (113) 0,89 24

CamocrositesbHas padora (CP): 2,22 60

KonTtakTHas camocTosiTennbHast pabota 0,15

CaMocTOsATEeT HOE U3YUEHUE PA3ICIOB AUCITUTIIMHBI 59,85

Bua koHTpoOJIAA: 3a4eT / IK3aMeH 3auer c
OLICHKOH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«JIEKTPOTEXHUKA U NMPOMBbIILIeHHAA dJIeKTpoHnka» (b1.b.15)

eap nMCHMIIMHBI:
¢dopmupoBaHue Yy O0OydYalOUIMXCSl KOMIETEHLUH, oOecneyuBaromuX  TEOPETHUYECKYI0 H
IPAKTUYECKYI0 IOJrOTOBKY BBIIYCKHHMKA, YMEIOIIEro BbIOMpaTh M 3KCIUTyaTHPOBATh
JJIEKTPOTEXHUUECKUE U HIIEKTPOHHBIE YCTPOWCTBA, BJIAJCIOIIEI0 HABBIKAMHM HCIOJIb30BAHUS
COBPEMEHHBIX HMH(OPMAILMOHHBIX TEXHOJOIMH JUIsi aBTOMATH3UPOBAHHOTO MOJICIIMPOBAHUS U
pacuéra 3NIeKTPUYECKUX U SIEKTPOHHBIX LIETIeH.

B pesynbraTe M3ydyeHHUs IUCHMILIMHBI OOydarouuiics Mo mporpaMMe OakanaBpuara
JIOJKEH OBJIAJIETh CIETYIOUIMMH KOMIETEHIHSIMMU:
ObwexynbmypHoie:
- CrmocoOHOCTh K CaMOOpraHu3alui u camoobdpasosanuto (OK-7).
Obwenpocgheccuonanvhvie:
- TOTOBHOCTb HCHOJB30BAaTh 3HAHHS O COBPEMEHHON (u3Myeckod KapTUHE MHUpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIEeCTBA JJIs TMOHUMAaHUS
OKpy»Xatoriero mupa u sinennii npupoast (OI1K-2);




- BIIaZICHWE OCHOBHBIMH METOJAMH, CHOCOOAMH M CpEICTBAMM IMOJYYCHHS, XPAHEHUS U
nepepaboTku MH(OpPMAIMH, HAaBBIKAMU PAaOOTHI ¢ KOMIBIOTEPOM KaK CPEICTBOM YIIPaBJICHUS
undopmarmeit (OI1K-5).
3. B pe3ynbpTare 0CBOSHHS JUCUUILUINHBI O0YJarOIUICS JOIKEH:

3nams:
- OCHOBHBIC TIOHSITHS, OTIPE/ICTICHUS M 3aKOHBI JIEKTPUIECKUX LIETEH;
- METOJAbl MOJEJIMPOBAHUA, aHaIW3a U pacyéra Ienell MOCTOSHHOTO U IEPEMEHHOr0 TOKOB,
METO/I0JIOTHIO JIEKTPOTEXHUYECKUX U3MEPEHU;
- YCTPOWCTBO M TMPHHIUIBI PAa0OTBHI ANEKTPOTEXHUYECKOTO M 3JIEKTPOHHOTO 000pYyIOBaHUS,
TpaHC(HOPMATOPOB, DIEKTPUIESCKUX MAIIUH, HCTOYHHKOB MTUTAHUS.
Ymemo:
- IPUMEHSATh TEXHOJOTUM MOJEIUPOBAHNUS, aHAJIN3a, PACUETa U AKCIUTYaTallUH IEKTPUUECKUX
CeTei, MPOMBIIIJIEHHOTO AJIEKTPOOOOPYI0BAHUS U ANEKTPOHHBIX MPHUOOPOB;
- BbIOMpaTh DJJIEKTPOTEXHUYECKOE U JJIEKTPOHHOE O00OpylOoBaHUE ISl pelIeHHs 3ajad
MIPOEKTUPOBAHUS U pealIn3allii XMMHKO-TEXHOJIOTMYECKUX MPOIECCOB U IPOU3BO/ICTB.
Bnraoemy:

- METO/IaMU MOJIETMPOBAHUS U pacuéra dJIEKTPUUECKUX U AIEKTPOHHBIX IIETIeH;

- HaBBIKAMM NPAKTUYECKON palbOTHI C AJIEKTPUUYECKONW ammapaTypoil M 3JIEKTPOHHBIMHU
YCTPOMCTBaMHU.

4. Kpartkoe coaepxxanue JTUCUMILIHHbI
Beenenue. Ilpenmer, OCHOBHBIE NOHSATHS, METOJOJOIHS 3JIEKTPOTEXHUKH M 3SJIEKTPOHUKH.
Kparkue ncropuueckue cBefieHus. 3aa4l U MECTO Kypca B MOATOTOBKE OakanaBpa TEXHUKH U
TEXHOJIOTUH.

Moayas 1. DieKkTpuvecKue Henu

OCHOBHBIE OIpENIENICHNs], ONUCAHKUs MapaMEeTPOB M METOJOB pacuéra 3IIEKTPUYECKHX
LEen.
OcCHOBHBIE NOHATUS M 0003HAYEHUS SIEKTPUUYECKUX BEJIMYHMH U DIIEMEHTOB HJICKTPUUYECKUX
nenei. OcHOBBI 3ekTpoOe3onacHoCTH. OCHOBHBbIE HOHATUS TEOPUU AIIEKTPUUYECKHUX IIEHei.
OCHOBHBIE ITPUHIUIIBI, TEOPEMBI U 3aKOHBI IEKTPOTEXHUKU. MeTo 1l MOICIMPOBAHUS, aHAIU3a
U pacyéTra JMHEHHBIX 2JEKTPUUYECKUX LIeNeH MOCTOSIHHOTO TOKa.

1.2. DaexTpudecKrue N3MEPEHHS U MPUOOPHI.
Metoabl U3MEpEHHUs NEKTPUYECKUX BEJIMYMH: IMpsIMble M KOCBEHHbIE. AHAJIOTrOBbIE
3JIEKTPOU3MEPUTENbHBIE U LIU(POBBIE IEKTPOHHBIE TPUOOPBI: YCTPONUCTBO, IPUHIMI EHCTBHS,
oOmactu mpuMeHeHMs. VI3MepeHHMe  SJIEKTpPUYECKUX  BEIMYMH: TOKOB,  HAIPSDKEHHH,
COIIPOTHUBJIEHUH, MOLITHOCTH U SHEPTUH.
AHanu3 ¥ pacy€T JUHEUHBIX LIETEeH MEePEMEHHOT0 TOKa.
CrniocoObl mpencTaBieHus (B BUJE BPEMEHHBIX JuarpamMM, BEKTOPOB, KOMIUIEKCHBIX YHMCEN) U
napameTpsl (aMIUINTYZa, 4acToTa, HadanbHas (a3a) CHHyCOMAANbHbIX (PyHKUMNA. MrHOBEeHHOE,
cpeaHee M JeWCTByIOlee 3HAYCHHs NEPEMEHHOTO CHHYCOMJAIBHOTO TOKa (HANpsDKEHUS U
OJIC). AKTHBHOE, pEaKTMBHOE M TIOJHOE CONPOTHUBICHHUS BeTBH. MOIIHOCTh B IEIsIX
nepemMeHHoro Toka. Koadduumuent momuoctu (cos([])) M ero TEXHUKO-3KOHOMHUYECKOE
3HavyeHue. [IpumeHenune anredppl KOMIUIEKCHBIX YUCET B 3JIEKTPOTEXHUKE. KOMITIIEKCHBIN MeTo
pacuéra JMHEHHBIX Leneil mepeMeHHoro Toka. bajgaHc MOITHOCTH B IEMsIX MEPEMEHHOTO TOKa.
PezoHaHCHBIEC SIBIEHUS B 2JEKTPUUECKUX IeNsX. Pe3oHaHC HampsHKeHWH M TOKOB. AHAIU3 U
pacuér TpexdazHbIX 1eneil IepeMEeHHOTo TOKa. ABTOMAaTU3UPOBAaHHOE MOJICIMPOBAHHUE U PACUET
ANMEKTPUUECKHUX M DIIEKTPOHHBIX (TakeTs! mporpamMm MultiSim, Mathcad, Excel).



Mopyas 2. DjIeKTPOMATHUTHBIE YCTPOICTBA U 3JIeKTPUYeCKHe MALIHHbI

2.1. Tpanchopmaropsl.

Ha3nauenue u oOnacTu mpuUMEHEHHS TpPaHC(POPMATOPOB. YCTPOHCTBO M MPUHLUN JICHCTBUS
onHo(dazHoro TpanchopmaTopa. AHaNIM3 EKTPOMATHUTHBIX MPOIECCOB B TpaHChOpMarope,
cxema 3amenienus. [lorepu sHeprun B Tpanchopmarope. BHemHIe XapaKTepUCTUKY.

2.2. ACUHXpOHHBIE MAIINHBI.

YCTpONCTBO M NMPHHIMIT JEHCTBHUS TPeX()a3HOrO0 aCHHXPOHHOTO JBUTATENA. MeXaHWYecKue U
paboune XapaKTEepUCTHKH. DHEpPreTHUecKue nuarpaMmsbl. [Iyck aCHHXpOHHBIX ABHTraTeNen C
KOPOTKO3aMKHYTBIM U (a3HbIM poTopoM. PeBepcupoBaHue U peryaupoBaHHE YacTOTbI
BpaICHUS.

Moayasb 3. OcHOBBI 3JIEKTPOHMKH

3.1. DnemeHnTHas 6a3a COBPEMEHHBIX AEKTPOHHBIX YCTPONCTB.

[TonynpoBoaHuKH. VYciaoBHbIE O00O3HAUY€HUs, NPUHLMII JEHCTBUS, XapaKTEPUCTHKU U
Ha3HA4YE€HHE IOJYIPOBOJHUKOBBIX JTUOJOB, TPAaH3UCTOPOB, THUPUCTOPOB. IHTErpanbHbIe
MHUKpPOCXEMBI, UX Ha3HaueHue, KiIaccu(uKalus U MapKUpoOBKa.

3.2. ICTOYHHUKY BTOPUYHOTO IEKTPOIUTAHNS U YCUIUTENN dJEKTPUIECKUX CUTHAJIOB.
[TonynpoBOAHUKOBBIE BBIIPSIMUTENN: KiIaccU(UKALMs, OCHOBHBIE IapaMETpbl, CXEMbl H
MPUHIMUN PpaboThl BBIIpAMUTENS. nekTpuueckue ¢GuiabTpbl. Krnaccuduxanuss m OCHOBHBIE
XapakTepucTuku ycunurteneil. OOpaTHble CBSI3U B omnepaluoHHbIX ycunutensax (OY), ux
BIIMSIHUE Ha MapaMeTphbl U XapaKTepUCTUKH ycunuTens. OCHOBHbIE THIBI YCHJIUTENEeH Ha Oasze

oVv.

4. O0bEM y4eOHOI TUCTUNIMHBI

V cemecTp
Buabl yueOHo# padoThl

3au. en. AK. ygac.
O0masi TPyA0eMKOCTb JUCHUILIAHBI 5 180
10 Y4eOHOMY IJIAHY
KonrakTHasi pa6ora: 1,3 48
Jlexuun (Jlek) 0,4 16
JlaGopaTtopHubie paboTs (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,7 96
KoHTponbsHbIe paboThI 1,1 40
Pedepar 0,6 20
N3yuenune pa3aenoB AUCHUILUIAHBI 1 36
Bua uToroBoro KOHTpOJIsi: SK3aMEH 1 36
KonraktHas pabota — mpoMexyTouHas 0.4
aTTecranus
[ToaroroBka K 3K3aMeHy. 35,6




Buja urorosoro KOHTPOJIA: JK3amMeH

V cemecTp
Buabl yueoHoii padoThl
3au. ef. AcTtp. gac.
OO0masi TPyI0eMKOCTh JAUCHHIIHHBI 5 135
o yye0HOMY ILIAHY
KonTakTHasi padora: 1,3 36
Jlexuuu (Jlek) 0,4 12
JlabopaTtopubie paboTs (JIP) 0,9 24
CamocrositesibHas padora (CP): 2,7 72
KonTponsHbIe paboThI 1,1 30
Pedepar 0,6 15
N3yuenune pa3nenoB AUCIUTUTMHBI 1 27
Buja uTOroBoro KOHTpOJIfA: YK3aMEH 1 27
KonrtaktHas paGoTa — mpoMexyTouHas 0.3
aTTecranus
[ToaroroBka K 3K3aMeHy. 26,7
Buja uTOoroBoro KOHTpoOJIs: DK3aMeH
AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIIMHBI
«be3onacHocTb xu3HeaeaTeabHocT» (b1. 5.16)
VYueOnas ngucuuiuinHa  "be3omacHOCTh  JKM3HENESATENBHOCTH' -  oOs3aresbHast

TUCHMILTMHA (eiepalIbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BCEX HAIIPABIICHUI
MIEPBOTO YPOBHSA BhICIIETr0 MpodeccuoHansHoro oopa3zoBanus (0akamaBpuara) u crieliuaInTeTa.
1. Heab aucuumIMHbI -- GopMupoBaHue IpohecCHOHATBFHONU KYIbTYphl O€30MacCHOCTH,
0/l KOTOPOH TOHMMAETCsl TOTOBHOCTb M CIIOCOOHOCTh JIMYHOCTH HCIIOJIb30BaTh B
poeccuOHATBHON JIEITETbHOCTH NPUOOPETEHHYI0 COBOKYITHOCTh 3HaHUH, YMEHUI U HaBBIKOB
s obecriedyeHust Oe30macHOCTH B cdepe Mpo(ecCHOHAIBHOM JIeATeNIbHOCTH, XapakTepa
MBILIUIEHUS] M [IEHHOCTHBIX  OpHUEHTAallMi, TpU KOTOPHIX BOMPOCH  0€30MacHOCTH
paccMaTpuBarOTCs B KAU€CTBE IIPUOPUTETA.
OCHOBHBIMU 337]a4aMH JUCLUIUIMHBI SIBIISIOTCS:
* npuoOpeTeHre MOHUMAaHUs MPOoOJIeM YCTOMYMBOIO pPa3BUTHS U PHUCKOB, CBSI3aHHBIX C
JESITEIbHOCTBIO YETIOBEKA;
* OBJIAJICHUE MPHUEMAMH PALMOHAIM3ALNN JKU3HEIEATEIBHOCTH, OPUEHTUPOBAHHBIMU Ha
CHIDKEHHSI aHTPOIIOTCHHOTO BO3JIECHCTBHSI Ha MPUPOJHYIO Cpedy M obecrieueHre 0e30MacHOCTH



JINYHOCTHU U OOILECTBA;
* (hopmupoBaHue:

- KyJIbTYpbl 0€30MMaCHOCTH, 3KOJIOTHYECKOTO CO3HAHUS U PUCK-OPUEHTHUPOBAHHOTO MBIIUICHUS,
IIPU KOTOPOM BOIIPOCHI 0€30MAaCHOCTH U COXPAHEHUS OKPYKAIOMIEH Cpeibl pacCMaTPUBAIOTCS B
KaueCTBE BOKHCHUIIUX MPUOPUTETOB KU3HEACITCILHOCTH YCIIOBEKA;
- KyJIbTyphl TpO(eCcCHOHATBLHOW O€30MacHOCTH, CIIOCOOHOCTEH I HICHTH(DUITUKAIIUU
OTIACHOCTH W OIICHUBAHHSI PUCKOB B Cepe CBOCH MPOPeCCHOHAIBHOMN NEATEIIbHOCTH;
- TOTOBHOCTH TPUMEHEHHS TPO(ECCHOHANBHBIX 3HAHWW i MHUHUMHU3AIWNA HETATHBHBIX
IKOJIOTHYECKUX TOCIEACTBHM, OOecredeHus] OE30MacHOCTH M YIYYIICHHUsS YCIOBHU Tpyla B
ctepe cBoelt mpodeccuoHaNTbHON ASITENbHOCTH,

- CIIOCOOHOCTEH K OIleHKE BKJIaJa CBOEH MPEeIMETHON 00JIaCTH B PEIICHUE YKOJOTHUYECKUX
npo6seM u mpoOsieM 6e30MacHOCTH.

N3ydenne xypca 0€30MaCHOCTH >KU3HEICATEIILHOCTH TPH TOJATOTOBKE OakaJaBpOB IO
TEXHUUYECKUM HAIPABJICHHUSIM IMOJTOTOBKHA M CICIHAIBHOCTSM HAIMPABICHO Ha MPUOOpETeHUE
cenyromux komnerennuii OK-3, 7, 9; OIIK- 6.

2. B pe3yabTaTre 0CBOEHHUSI TUCHUIIIMHBI CTYIEHT /I0JIZKEH

3HamMb:

-- OCHOBHBIE TeXHOC(EepHBIC OTTACHOCTH, UX CBOMCTBA U XapaKTePUCTHKHU;

-- XapakTep BO3JICHCTBUS BPEIHBIX W OMACHBIX (DAKTOPOB HA YEJOBEKA W MPHUPOIHYIO
cCpely, METOJAbl 3allUThl OT HHUX MPUMEHHUTEIbHO K cdepe cBoel mnpodeccrnoHaNbHON
NeSITeIbHOCTH

ymemb:

-- UICHTU(PULIHPOBATH OCHOBHBIE OMTACHOCTU Cpeibl OOMTAHUS YEeTIOBEKa;

-- OLIEHMBaTh PHUCK HX peaJu3allud, BBHIOMpPATh METOJbl 3aIIUTHl OT OINAacHOCTEH
MPUMEHUTENEHO K cdepe cBoei MpodecCHOHATBHON NEATEeILHOCTH U CIOCOOBI oOecredueHus
KOM(OPTHBIX YCIOBHH KU3HEIEATEIHHOCTH

61a0emy:

-- 3aKOHOJIATEJIbHBIMU U MPABOBBIMH aKTaMU B O01acTu O€30MacHOCTH U OXPaHbI
OKpyXarolei cpefpl, TpeOOBaHUSIMH K O€30MaCHOCTH TEXHUYECKHX PErIaMeHTOB B cdepe
npodeccruoHalbHOM 1eATEIbHOCTH;

-- croco0amMy U TEXHOJIOTHSIMU 3aIlIUThI B YPE3BBIYANHBIX CUTYALIUSX;

--TIOHSATUITHO-TEPMHUHOJIOTMYECKUM annapaToM B 006JacTH 0€30MacHOCTH;

-- HaBBIKAMH PAIlMOHATIN3AIUU TPO(ECCUOHATBHON IS TEILHOCTH C 1IeJIbI0 00ecTIeueHUs

0€30MacCHOCTH U 3alIUThl OKPYKAIOLIEH CPeIbl.

3. Kparkoe cogep:xaHue JUCHMILIHHBI.

1. BBenenue B Oe3omacHocTh. OCHOBHBIE MOHSATHS M OMNpeleseHusd. be3omacHOCTh U
yCTOHYHMBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TexHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOE cocTosIHIE TeXHOC(hephl U TeXHOCepHOiT 0€30MacHOCTH.

3. WUnentudukanus 1 BO3ACHCTBUE Ha YEIOBEKAa BPEIHBIX U OMACHBIX (PAKTOPOB Cpebl
oOuTaHMsI.

Knaccudukarnuss HeraTUBHBIX (AKTOPOB cpenbl OOWUTAHUS 4YeloBeKa. XHUMHUYECKUE
HeratuBHbIE (aKTOphl (BpeAHBIE BemIeCTBA). MeXaHWYEeCKHe U aKyCTHUeCKue KoyeOaHus,
BUOpalMsi U IIYM. OJNEKTPOMArHUTHBIE W3My4eHUs W mois. VOHW3UpYIOUINE W3IIyudeHHe.
Onextpuueckuit Tok. OmacHble MexaHudeckue (GakTopsl. [Iporecchl TOpEeHUs U MOXKAPOB3PHIBO-
OTIaCHBIE CBOWCTBA BEIIECTB U MaTepraiioB. CTaTUYECKOE AINEKTPUIECTBO.



4. 3amura 4emoBeKa M cpeibl OOMTaHUS OT BPEIHBIX M OMACHBIX (PaKTOPOB MPHPOTHOTO,
AHTPOIIOTEHHOI'0 U TEXHOT€HHOI'O MPOUCXOKICHHUS.

OCHOBHBIEC TIPUHIIHIIBI 3aIIUTHL. 3alUTa OT XUMUYECKUX U OMOJIOTUYECKUX HETaTUBHBIX
¢dakTopoB. 3ammTa OT SHEPreTUYECKHX BO3JCHCTBUU M (usnmyeckux mnoseld. OGecrieueHue
0€30MaCHOCTH  CHCTEM, pPa0OTalOMMX TOJ JaBJI€HHWEM. be30macHOCTh  JKCIUTyaTallH
TpYOOIIPOBOJIOB B XMMHUYECKOW MPOMBIIIICHHOCTH. be3onmacHast sKcITyaTanusi KOMIIPECCOPOB.
AHanu3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U IPUPOIHBIX PUCKOB.

5. Ob6ecnieuenrie KOM(POPTHBIX YCIOBUM ISl )KM3HU U JEATEIBHOCTH 4esioBeka. [lonsrue
KOM(DOPTHBIX WM ONTHMAIBHBIX YCIOBUI. MuKpokiumar nomemieHuii. OCBEIeHne U CBETOBas
cpelia B IOMEUICHHUH.

6. Ilcuxousunosornueckre u ProHOMUYECKUE OCHOBBI 0€30MMaCHOCTH.

[Tcuxuyeckue MpoIECcCchl, CBOMCTBA U COCTOSIHUS, BIMSIONIME HA O€30macHOCTh. Buabl u
YCJIOBUS TPYAOBOM JI€ATETLHOCTH. IPTOHOMUYECKUE OCHOBBI O€30TTACHOCTH.

7. Upe3BbI4aiiHbIE CUTYallMM U METO/IbI 3aIUTHI B YCIOBUIX UX PEaTU3alU.

O6uue ceeaenus o YC. Ioxkap u B3pbIB. ABapun Ha XUMHUYECKHU OMAaCHBIX 00BEKTaX.

Pagnanvonnsie  aBapuu. [lpubopbl  pagualiMOHHOM, XMMHMUYECKOM pa3BeAKH U
3amura

YCcTOoMUnMBOCTh  (PYHKIIMOHUPOBAHUS OOBEKTOB

AOBUMETPUUCCKOTO KOHTPOJIA. IIpesBLIqaﬁHHe CUTyallui BOCHHOI'O BpPEMCHHU.
HacCeCJICHUA B qpesquaﬁme CUTyalusx.
OKOHOMUKHU B '—IpCSBBI‘-I&ﬁHBIX CUTyalusiX.

8. YmpaBnenue 6€30MaCHOCTHIO KU3HEIEATCTLHOCTH.

3akoHOJATENbHBIE M HOPMAaTHBHBIE IPABOBBIE OCHOBBI YIIPaBJICHHUS OE30MaCHOCTHIO
KU3ZHEJCATEIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHus Oe3omacHocThlo. CTpaxoBaHue

puckoB. ['ocynapcTBeHHOE yIpaBlieHHE O€30MTaCHOCTHIO.

4. O0beM yueOHOH TUCUMIITIMHBI

Bun yue6HOM paboTht B 3aderHBIX equHMIIAX B akazmem. gacax
O0mas Tpy10eMKOCTh TUCHUILIHHBI 4 144
AYyAUTOPHBIE 3aHSTHS: 1,33 48
Jlexuuu 0,89 32
JlabopaTopHbie pabOTHI 0,44 16
CamocrosiTeJibHas padoTa 1,67 60
[lomroroBka K KOHTPOJBHBIM paboTam 1,11 40
[ToxroroBka k 1abopaTopHBIM paboTam 0,56 20

Buja MTOroBOro KOHTpOJISA: IK3aMeH 1,0 36
KonrakTHas pabota - IIPOMEKYTOUHAS 0,4
aTTecTalnus

[ToaroroBka K 3K3aMeHy. 35,6
Buja nToroBoro KoOHTpoJs: IK3amMeH

Bun yue6HoM paboThl

B 3auderHbIX enuHAIIAX

B actpon. yacax

O0mas Tpy10eMKOCTb IMCUHUILIUHBI

4

108

AyIMTOpHBIE 3aHATHS: 1,33 36
Jlexnun 0,89 24
JlabopatopHbie paboThI 0,44 12




CamocTosiTeJbHas padoTa 1,67 45
[TonroroBka K KOHTPOJBHBIM pa0boTam 1,11 30
[MonroroBka K 1abopaTOpHBIM paboTam 0,56 15

Buja uToroBoro KOHTpOJIS: IK3aMeH 1,0 27
KonraktHas  pabora —  HpOMEXyTOUYHAs 0,3
aTTecTalus

[ToaroroBka K 3K3aMeHy. 26,7
Buja nToroBoro KOHTpoJIsi: IK3aMeH

AHHOTanus padoyeil NPorpaMMbl AU CHMUIIJIMHBI
«IIpoueccsl U anmaparsbl XuMH4YecKoil TexHoaorumw» (b1.6.17)

1.leab AUCUMUILVIMHBI:

BMECTE C KypcaMH 00IIel XUMUYECKON TEXHOJIOTUH, XUMUYECKHX IIPOLIECCOB U PEAKTOPOB U Jp.
CBsA3aTh OOIIEHAYyYHYI0 U OOUIEMH)KEHEPHYI0 IMOATOTOBKY XUMHKOB-TEXHOJIOTOB, YTO
HEOOX0MMO TMpU TOJArOTOBKE OakajdaBpoB MO JAHHOMY HaIlpaBICHUIO Il Hay4HO-
HCCIIEIOBATENIbCKON U MPAKTUYECKOMN paboThl HA MPEANPUATHUSAX.

2.B pe3yabrare u3y4YeHUs] IMCHMILVIMHBI oOyuyaloummiics 10 mNporpaMmme
O0axajiaBpuAaTa J0J7KeH OBJIaJeTh CJeAYIOIHMH KOMIeTeHIMIMH:
Obwenpogheccuonanvnvimu (OIIK):

— CIOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCHUIUIAH B podeccronanbroi aesrenproctr (OIMK-1);

— TOTOBHOCTBIO HCHOJb30BaTh 3HAHHUA O COBPEMEHHOW (PU3MUECKOM KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUM BEIIECTBA I NOHUMaHUSA —
OKpY»KaroIero Mupa u ssieHuii mpupoast (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMS O CTPOCHUHU BEIIECTBA, MPUPOJE XMMHUUYECKOU CBSI3U B
pa3IMYHBIX KjaccaX XUMHUYECKHX COEIMHEHHUM JUIsi TMOHMMAHMS CBOWCTB MATEpUAJIOB H
MeXaHU3Ma XUMHUYECKHX MTPOIIECCOB, MPOTEKAIIKNX B OKpyxKatomem mupe (OITK-3).

3.B pe3yJsibTare 0CBOCHUSA IMCHUIIUHBI 00yYAIOIIUICS TOJIKEH:
3HATD:

- OCHOBBl TEOpUU TIEPEHOCA HMIIYJIbCa, TEIJIa W MAacChl; MPUHIMIBI (UNYECKOTO
MOJIEIMPOBAHUS IPOLIECCOB; OCHOBHBIE YPAaBHEHHUS [BHKEHHUS KUIKOCTEH; OCHOBBI TEOPUU
TerUionepeiayn; OCHOBBI TEOPHH Maccolepefadyd B CHUCTEMax cO CBOOOJHON M HEMOJBMKHOMN
rpanuleil pasgena (as; THUMOBBIE MPOLECCHl XUMUYECKOW TEXHOJOTHH, COOTBETCTBYIOIIHE
anmnapaTbl U METOJIbl X pacyeTa;

- METOJbl NOCTPOEHUS SMIUPHUUYECKUX U TEOPETHUECKUX MOJENIEH XMMHKO-TEXHOJOTMUECKHX
IIPOLIECCOB.

YMETh:

- OINPENENATh XapaKTep ABM)KECHUS KUIKOCTEW U ra30B; OCHOBHBIE XAPAKTEPUCTUKH MPOLIECCOB
TEeIJI0- U Maccolepeiadn; paCCUUTHIBAThH MapaMeTphl U BHIOMPATH anmnapaTypy JUisi KOHKPETHOTO
TEXHOJIOTUYECKOI0 MPOLECCa;

- paccUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU XUMHUKO- TEXHOJOTHYECKOTrO Mpollecca, BIOUPATh
paLMOHAIBHYIO CXEMY.

BJIAJJETh:

- METOJaMH TEXHOJIOTUYECKUX pAcuye€TOB OTIENbHBIX Y3JI0B M JETalell XUMHUYECKOTO
o0opynoBaHuUs;




-HaBbIKaMH IIPOEKTUPOBAHUS TUIIOBBIX allapaTOB XMMUYECKOW MTPOMBIIIIIEHHOCTH;
- METOJIaMH OTIPE/ICIICHUSI PAIIMOHABHBIX TEXHOJOTHYECKUX PEKUMOB PabOThl 000pYyI0BaHUS.
4.KpaTtkoe copep:kaHue JMCIUITHHBI

Mopyas 1. I'mapoauHamMuyecKue Npouecchbl W annmaparbl XHMHYECKOHl TEeXHOJIOTIHH.
OcHoBBI Teopuu sABJIEHUH nepeHoca. OOe 3aKOHOMEPHOCTH TUPOAUHAMUKH, TEIIONEpeiaun
n Mmacconepenaun. JKuzakoctu u rassl. I'mapoanHamuka. TedeHue B TpyOax M KaHajiax.
[Tono6Hoe npeodpazoBanue ypaHenus HaBbe-Crokca. be3pasMepHbie mepeMeHHbIC - KPUTEPHH
TUApOIUHAMUYECKOTO momobust (Diinepa, Peitnonbaca, ®Opyna, ToMOXpOHHOCTH), WX
(bu3nYecKuii CMBICK; TapaMeTpuuecKkue Kputepuu. KpurepuanbHOe YpaBHEHHE IBHKCHUS
BSI3KOM *uaKocTU. BeiOop ckopocteiil nmotokoB. [lepemenienne KuaAKOCTENH U Ta30B C MOMOIIBIO
MallliH, MOBBIIIAIOIINX AaBJICHUE.

Mopayas 2. TenJioBble npouecchl H aNMapaTbl XMMHY€CKOl TEXHOJIOTHH.

OcCHOBHBIE TEIUIOBBIE IMPOLIECCHl B XUMUYECKON TexXHOoJIOTHU. JluddepeHnmanbHoe ypaBHEHHE
nepeHoca dSHepruu B QopMe TerIoThl. KOHBEKTHBHBIM MMEpPEHOC TEIJIOTHl. PaauaHTHBIM
TeronepeHoc. Temnonepeaadya B MOBEPXHOCTHBIX TETUIOOOMEHHUKAX.

Moayas 3. Ilpouecchl M anmapartbl pas3jejieHHMsi TOMOreHHbIX cucremM. (OCHOBHBbIE
Macco00OMeHHbIE NPoLecChl).

OcHOBBI MaccoOOMEHHBIX mpolieccoB. JuddepeHnnanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpenax. Macconepenada. MarepuaibHblil OanaHc HEMPEPHIBHOTO
yCTaHOBHUBILErocs mporecca. Pacdyer MaccOOOMEHHBIX MPOILIECCOB U allllapaToB AJIsi CUCTEM C
OJIHMM pacIpeaessieMblM KOMIIOHEHTOM.

Pacuer momepeyHoro cedeHus (AMaMeTpa) KOJIOHHBI; MPENEIbHO JOMYCTHUMas H
HSKOHOMMYECKH ONTUMAallbHasg CKOPOCTH CIUIOIIHOM (¢a3pl. OCHOBBI pacyera BBICOTHI
MacCOOOMEHHBIX ammapaToB C HEMPEPBIBHBIM W CTYMEHYaThIM KOHTakToM (a3. Oobmue
MPUHIMIBI YCTPOIcTBAa W Kiaccu(UKalMsl ammaparoB Jii MaccCOOOMEHHBIX IPOIIECCOB B
cucTeMax «ras(map)-kugkocTb». OCOOEHHOCTH KOHCTPYKIHiI abcopbepoB. OCHOBBI pacyera U
anmnaparsl JUisl JUCTULISLUY.

Moayiab 4. OcHoBHbIe ruapoMexaHuuyeckue mnponeccohl. I[lpomeccsl W anmaparbl
pa3aesieHusl reTeporeHHbIX CHCTEM.

Paznenenue XuAKUX U ra30BbIX FETEPOrE€HHBIX CUCTEM B IOJIE CUJI TsKECTH. TedeHue uepes
HEIO/BUYKHBIE 3€PHUCTBIE U IICEBIOOKUKEHHBbIE CIIOUM. PUIBTPOBAHUE CYCHEH3MM M OYMCTKA
ra3oB OT IbLICH Ha QUIbTpax.

5. O0bem y4eOHOH AUCHUNIIMHBI

Bcero V cemectp VI cemecTp

Bunsl yaeGHOM paboTh 3au AK. 3au.
" | Ax. gac. | 3au. en. Ax. 4ac.

el Jac. ell.
Oo0masn TPYAOEMKOCTh
AMCHUTJIMHBI 1o Yy4eOHomy | 10 360 5 180 5 180
JIaHY
KonrakTHas pa6ora: 3,56 | 128 1,78 64 1,78 64
Jlexuuu (Jlek) 1,78 | 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 1,78 | 64 0,89 32 0,89 32




CamocTosiTeibHAsE ~ padora 4.44 | 160 222 80 222 |80
(CP):
CamocrosiTeTbHOE  HM3y4YEHUE 4.44 | 160 222 80 222 80
pa3aenoB QUCHUIUIAHBI
Bua wuTOroBoro KoHTpoOJA: 9 79 1 36 1 36
IK3aMeH
KonTtaktHas pabora - 0.4 04
IPOMEKYTOYHAS aTTECTALINS ’ ’
IToaroToBka K dK3aMeHy. 35,6 35,6
Bujx uTOroBOro KOHTpOJIs: JK3aMeH JK3aMeH
Bcero V cemectp VI cemectp
Buter yuebHo#M paboTeI 3au. | Actp 3 Actp 3au. | Actp
ad. en.
ea. | vac. A qac. el qac.
Oomas TPYA0E€MKOCTh
AUCHMIUIMHBI 1O Yy4edHomy | 10 270 5 135 5 135
JIaHy
KonrakTHasi pabora: 3,56 | 96 1,78 48 1,78 48
Jlexuu (Jlek) 1,78 | 48 0,89 24 089 |24
[Tpaktuueckue 3ausatus (I113) 1,78 | 48 0,89 24 0,89 24
CamocTrosiTebHasA padora 4.44 | 120 2.2 60 2,22 60
(CP):
CamocTosaTenpbHOE  HM3y4YCHHE 4.44 | 120 222 60 222 | 60
pa3aesioB JUCIUILITUHBI
Bua uMTOroBOro KOHTPOJISA: 9 54 1 97 1 97
IK3aMeH
KonTaktHas pabota - 0.15 0.15
HPOMEXYTOUHAs ATTECTAIIU ’ ’
[ToarotoBka K 5K3aMeHy. 26,85 26,85
By UTOroBOro KOHTpO.IS: JK3aMeH JK3aMeH

AHHOTanusA pado4ye NPOrpaMMsbl M CHHUILIHHBI
«Oo0mas xummnyeckasi Texnoaorus» (b1.5.18)
1.1leap TUCUMIJINHDI:
MOJIydeHHEe 3HAHMKA B OOJIACTH peaH3alliid XUMHUKO-TEXHOJIOTHYECKUX MPOLECCOB C YUETOM
(U3UKO-XUMHUECKUX OCOOEHHOCTEH MPOTEKAIOIUX Peakiuid, BbIOOpa ONTHMAIbHBIX YCIOBUM
peann3yeMbIX MpOLECCOB, BbIOOpa 3((EKTHUBHBIX pPEAKTOPOB, NPUOOPETEHHsS HABBHIKOB B
COCTaBJICHUM MaTepHAJIbHBIX M TEIUIOBBIX OalaHCOB, B pacyeTe MpOILIECCOB M PEaKTOPOB Ha



OCHOBE MAaTEMaTHYECKOTO MOJCIMPOBAHUS, NOJY4YEeHUS 3HAHUH B 00JacTH pa3pabOTKu
sHeprocOeperaIux XuMHKo-TexHoorudecknx cucreM (XTC), 6€30TXOAHBIX U MAJOOTXOIHBIX
TEXHOJIOI'MI Ha IpUMEpPE COBPEMEHHBIX IPOU3BOJICTB

2.B pesyabrare uH3y4YeHHUs] AMCHMILVIMHBI oOO0y4yamoummiics 10 Nporpamme
O0akajiaBpuaTa J0J7KeH OBJIaJeTh CJAeAYIOIHMH KOMIIeTeHUMIMH:
Obwenpogheccuonanvuvie. CNOCOOHOCTP W TOTOBHOCTBIO HCIOJB30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIAH B IpodeccuonanbHoit nesrensHoctr (OITK-1);
IIpogheccuonanvnvie: cNOCOOHOCTh TPUHUMATh KOHKPETHBIC TEXHHUUYECKHE PEIICHUS TPU
pa3paboTKe TEXHOJOTHYECKUX MPOIECCOB, BHIOMPATh TEXHHUYECKHE CPEICTBA M TEXHOJIOTHH C
Y4ETOM IKOJIOTHYECKUX TociecTBuil ux npumenenus (I1K-4).

3.B pe3yabTaTe 0CBOCHHS IMCIUIIIHHBI 00YYAIOIIMIiCS 10I7KEeH:
3nams:
- OCHOBBI TEOPUH XUMHUYECKHX IIPOLIECCOB U PEAKTOPOB;
- METOJOJIOTHIO HCCIEAOBAHUS B3aMMOJEHCTBHS XWMHUYECKMX IPEBPAIlCHUN U SBICHUU
IepeHoca Ha BCEX MaCIITa0HBIX YPOBHSX;
- METOAMKY BbIOOpa peakTopa U pacyéra mporecca B HEM;
- OCHOBHBI€ PEAKIIMOHHBIE MTPOLIECCHI U PEAKTOPBI XUMUYECKOIN 1 OMOTEXHOJIOTUH;
- OCHOBHbBIE€ MPHUHIMIBl OPraHU3alUd XUMUYECKOTO IPOU3BOJCTBA, €ro HEepapXUUecKyIo
CTPYKTYPY, METO1bI OLIeHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;
- OCHOBHbBIE€ XUMHUYECKHE TIPOU3BOICTBA.
Ymems:
- paccuuTaTh OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOTO MPOIIECCa;
- BBIOpATh pallMOHAIBHYIO CXEMY NMPOU3BOACTBA 3aJaHHOTO MPOJIYKTa;
- OLIEHUTH TEXHOJOTHYECKYIO 3 (HEKTUBHOCTH TPOU3BO/ICTBA;
- BIOpaTh A (HEKTUBHBIN THI PEaKTOPa;
- IIPOBECTH PACYET TEXHOJIOIMYECKUX ITApaMETPOB IS 3aIaHHOTO MPOIIECCa;
- ONPEJENIUTh MAPaMETPhl HAMITYYLIEH OpraHu3aliuy Ipouecca B XMMUYECKOM PEAKTOpE.
Braoemy:
- MeToJaMHu aHanu3a 3pPeKTUBHOCTH PabOTHl XUMUYECKHX IIPOU3BO/JICTB;
- METOJlaMH pacueTa M aHajlu3a IMPOLIECCOB B XMMHUYECKHUX pEaKTopax, ONpeIeiIeHUs
TEXHOJIOTMYECKUX MMOKa3aTeNeH;
- METOJaMH BbIOOpA XUMUYECKHX PEAKTOPOB.

4. Kpartkoe coaepxxanue JUCUUIIIMHBI

Mopyns 1. Xumudeckasi TEXHOJOTUS U XUMUYECKOE TIPOU3BOICTBO

1.1. OcHOBHBIE ONpeAENICHUs U MOJOKEHHUS.
XuMuyeckass TEXHOJOTHS - Hayka 00 OKOHOMHMYECKH, OKOJOTHMYECKH U  COIMAJIbHO
000CHOBaHHBIX croco0ax M Mpoleccax MepepaboTKU ChIPbsi C M3MEHEHHEM €ro cocTaBa
CBOMCTB IyTeM MPOBEACHMUS XMMHMYECKMX M (PU3MKO-XUMHUECKUX MpPEBpAIlleHUH B MpeaMeThl
NoTpeOJIeHNUssT M CpelcTBa MpPOU3BOACTBA. OOBEKT XMMHUYECKOM TEXHOJOTHMH - XHMHUYECKOEe
IIPOU3BOJICTBO. MeXOTpacieBol XapakTep XUMHYECKOW TEXHOJIOTMH. Pa3BUTHE XMMHYECKHX
IIPOU3BOJICTB U XUMHUYECKON TEXHOJOIMH. MeECTO XMMHMUYECKON TEXHOJIOTMHM B IPOMBIIIIEHHON
chepe M METOJIOB XMMHUYECKOW TEXHOJIOTMM B HEXMMHUYECKUX OTPACIAX MPOMBIIIICHHOCTH.
MeTonpl XUMHUYECKOM TEXHOJOTMM — CHUCTEMHBIM aHalIM3 U METOJbl MaTeMaTH4ECKOIo
MozenupoBaHus. CUCTEMHBII aHAINU3 CIOXHBIX CXEM M B3aUMOJECHCTBHUI JIEMEHTOB CXEMBI —
MOHATHE U coAepkaHue MeToa. DU3ndyeckoe U MaTEMATUYECKOE MOJEIIMPOBAHNE, OTIPECIIEHUE



Y OCHOBHBIC TMOHSTHS, MX MECTO B WHXCHEPHO-XMMHUYECKHX HCCICIOBAHUSAX U pa3paboTKax.
MecTo 1 3HaYCHHE HATYPHOTO W BEIYMCIUTEIILHOTO SKCIIEPUMEHTA.

Coneprkanue 1 3aa4u yueOHOTO Kypca.

1.2. XuMHueckoe Mpou3BOICTBO.
[ToHsiTHE O XMMHYECKOM IPOM3BOJICTBE KaK O CHCTEME MAIlMH M allaparoB, COCIWHEHHBIX
MaTepHaTbHBIMA W JHEPreTUYCCKHMMH  TOTOKAMH, B  KOTOPBIX  OCYIIECTBISIOTCS
B3aMMOCBSI3aHHBIC XUMHUYECKHE TPEBpaIleHUs U (PU3UIECKHEe MPOIECCH IepepaboTKU ChIPhS B
MPOIYKTEl. MHOTO(YHKIIMOHATBHOCTh XUMHUYECKOTO IMPOMU3BOJICTBA - MMOJIydCHHE IPOIYKTOB,
JHEPro- M pecypcocOepekeHrne, MUHUMHU3AINS BO3JCHCTBUS Ha OKpYyXKarolyo cpexy. Oomas
CTPYKTypa XHUMHYECKOT'O TPOU3BOJCTBA - COOCTBEHHO XHMHYECKOE MPOU3BOJICTBO, XpaHEHHUE
CBIPBSI ¥ TIPOIYKIIHH, TPAHCIIOPT, CUCTEMbI KOHTPOJIS U Oe3omacHoCTH. OCHOBHBIC ITOICHCTEMBI
XUMHYECKOTO TIPOU3BOJACTBA - TOJTOTOBKA CHIPbS W MaTepUAIOB, XUMUYECKHE WU (U3UKO-
XUMHYECKUE TPEBPAMICHUS. BBIICICHHE TPOJAYKTOB, 00E3BPEKUBAHUE YTHIIH3AIUS OTXOJIOB,
TEIJIO- W DHEProoOecreyeHne, BOJOMOATOTOBKA, YIpPAaBIeHUE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTHYECKHEC KOMIIOHCHTBI - CBIPbE, BCIIOMOTATCIIbHBIC MaTepHajbl, OCHOBHOH U
JOTIOTHATEIBHBIA TTPOAYKTHI, OTXOJIbI, SHEPTETHICCKHAE PECYPChI, 000pyI0BaHUE, CTPOUTEILHBIC
KOHCTPYKITUU ¥ TIPUOOPBI, TPOU3BOICTBCHHBIN IIEPCOHAI.
KauecTBeHHBIC U KOJWYESCTBEHHBIC ITOKA3aTEIIM XUMHUICCKOTO MMPOHU3BOJICTBA: TEXHOJIOTHUSCKUE
MOKAa3aTeIu - MPOU3BOIUTECIEHOCTh M MOIIHOCTH IMPOM3BOJICTBA, BBIXOJ MPOJIYKTA, PACXOIHBIC
KOO (GUIMEHTHI 10 CHIPHI0 W JHEPTHH, WHTCHCHBHOCTH IIPOIIECCOB, KAdeCTBO IPOJIYKTA;
HSKOHOMHUYECKUE TIOKa3aTeNu - CeOECTOMMOCTh TPOIYKTa, MPUBEIACHHBIC 3aTPAThl, yICIbHBIC
KaluTaJbHBIC 3aTPaThl, MPOU3BOJUTEIFHOCTh TpPY[A; OJKCIUTyaTallMOHHBIC TMOKa3aTenu -
HQJIGKHOCTh M 0€30MacHOCTh  (PYHKIIMOHUPOBAHHSI ~ CHCTEMBI,  YYBCTBHUTEIBHOCTD,
pPEeryaupyeMOCTh W YHPaBISIEMOCTh IPOIIECCA; COIMAIbHBIC MMOKa3aTelu - BO3JCHCTBHE Ha
OKPYXKAIOIIYIO cpeny, 0e30MacHOCTh 0OCTYKHBAHHUs, CTETICHh MEXaHU3aIlUU 1 aBTOMATH3AIIHH.

1.3. CeipbeBbIC pecypChl, BOJa M SHEPTUS B XUMHUYECKOM ITPOU3BOJICTBE.
Knaccugukanust ChIpbeBBIX PECYpCOB IO Pa3IMYHBIM MpPH3HAKaM - (Pa30BOMY COCTOSTHHIO,
MPOUCXOXKICHUIO, HCTOYHHKAM. MUHEpanbHOE ChIpbE (PYAbl W TIOJIC3HBIC HWCKOIAEMBIE),
OpPraHu4ecKoe MPHPOTHOE ChIphe (TOPIOUUE HMCKOIAEMbIC), PACTUTEIBHOE U JKUBOTHOE CHIPHE,
BTOPUYHOE CHIPbE - UX HCIOJIb30BaHUE U MYTH mepepadoTku. OCHOBHBIE CHOCOOBI MEPBUYHOM
00paboTKH ChIphs (OOOTaIEHUE, OYHMCTKA, MOJATOTOBKA K TPAHCIIOPTUPOBKE M IEpepadOTKe).
[lonsiTMe, CYIMIHOCT, W TPUMEPHI YIIyOJIICHUS WCIOJIb30BAHUS ChIPbS, KOMOWHHPOBAHHUSI
MIPOU3BOJICTB M KOMIUIEKCHOW NIEPEPadOTKU ChIPHSI.
3HaueHWe W WCMOJb30BAaHUE BOJBl B XUMHUYECKUX IPOHU3BOACTBAX. VICTOUYHHUKH BOJBI.
TpeGoBanusi K TEXHOJOTMYECKOH W OBITOBOM Boje. [IpoMblliuieHHasl MOATOTOBKA BOJIBI U
METO/IbI €€ OYMCTKH OT mpumeceil. OCHOBHBIE METOJbI KOHTPOJISI KaueCTBa BOJABL. DKOHOMHUS
BOJIONIOTPEOICHUS B TPOU3BOCTBE. BOI0OOOOPOTHBIE CHCTEMBI.
Bunel ¥ MCTOYHUKK SHEPTUM B XUMHUYECKOW MPOMBIIUIEHHOCTH. MacmTaldsl moTpebaeHus U
CHocOoObl YMEHbBIIIEHUs JHepreTudecknx 3aTpar. CyIIHOCTP U TPUMEPHl pEreHepanuu |
pEeKymepanuu SHEPTUHU. DHEPrOTEXHOJOTHMUYECKHE CHCTeMBbl. BTOpHUHBIE SHEpreTHYecKue
PECYpCHL.
Monyns 2. TeopeTndeckie 0OCHOBBI XUMUYECKUX MTPOIIECCOB M PEAKTOPOB

2.1. OcHOBHBIE ONPEEICHUS U TIOJOKEHUS
OU3NKO-XUMUYECKHUE 3aKOHOMEPHOCTH XHMHYECKUX MPEBpAIICHUH - CTEXHOMETPHUYECKUE,
TEpMOJUHAMHUYECKHUE, KHHeThueckue. [lokazaTenn XUMUYECKOTO WPEBpAIICHHUS - CTEleHb



NpeBpaIlleHus, BBIXOJ NPOAYKTa, WHTerpaibHas u aupdepeHruanbHas CeIeKTUBHOCTH,
CKOPOCTH PEaKLIU{ U MPEBPAIECHUs PEareHTOB.

2.2. XUMHYECKHUE TPOLECCHI.
Omnpenenenue. Kraccupukanuss XUMHUYECKHMX MPOIECCOB MO PAa3IMYHBIM TMPU3HAKAM -
XUMHMUYECKUM (BHJI XUMHUYECKOW peaklMH, TEPMOJMHAMHUYECKHE XapaKTEPUCTUKH, CXema
npeBpaleHuii) U Gpa3oBbIM (YMCIIO U arperaTHoe cOCTosTHUE (a3).
I'omorennslii xumuueckui mnpouecc. OrmnpeneneHue W HOpUMEpbl. BinsHHe XUMHYECKHX
MIPU3HAKOB U YCIOBHI MPOTEKaHMsI MpoIiecca Ha ero nokaszarenu. CrocoObl MHTEHCH DUKAITHH.
[lonsTe onTuManbHbIX Temmeparyp. OnNTUMallbHbIE TeMHepaTypbl i OOpaTUMBIX U
HEO0OpaTUMBIX K30~ U IHJIOTEPMUYECKUX PEAKIIHA.
I'ereporenHslii (HekaTalUTUYECKUH) XUMHMUYecKUd mpouecc. OmpeneneHue U MPUMEPHI.
CrpykTypa mpoliecca U ero coctapistomue (craauu). Habmromaemas CKOPOCTh XUMHYECKOTO
npespaieHus. O0nactu (pexuMbl) IPOTEKAaHUS MpoIlecca, IUMUTUPYIOLIAs CTaIusl.
I'ereporenHslil XMMHUYECKU npoliecc "ra3 (KUAKOCTh) - TBepaoe". O60CcHOBaHME, TOCTPOCHUE U
aHaJIM3 MaTeMaTU4YeCKON MoJenu Ais peakiuil ropeHus (Mozens "cxxumaromasics chepa') u
TOMMOXUMHUYECKOW (Moaens 'c HeB3ammojmencTByromuM siapom"). HaGmromaemass ckopocTh
MIpEeBpALEHUS,, BpPeMs MpPEBpallleHUuss U MyTH HHTEHCHU(UKAUWU A pas3IMuHbIX obsacteit
MPOTEKAaHUs MpolLiecca.
I'ereporenHslil XUMHYECKH Mpoliece "ra3 (JKUIKOCTb) - KUAKOCTh". OO0CHOBaHME, TOCTPOCHHE
U a”anu3 MaTemaTtuuyeckoil Mmopenu. HalOmromaemass ckopocTh MpeBpauieHUss U oOnacTu
npoTtekanust npouecca. [lyTn MHTeHCHpUKanuy 471 pa3IMyHbIX PEKUMOB IIpoliecca.
Karanutnuecknit nmporniecc. OnpenencHue, KiaccupuKamus, MpuMepsl. | eTeporeHHbIN KaTaau3
Ha TBepJOoM KaraimuzaTope. OOOCHOBaHUE, MOCTPOCHUE U aHAIN3 MATEMaTHUYECKOW MOJENH Ha
KaTaJIMTUYECKON MOBEPXHOCTM M B NOPUCTOM 3epHE KaTtanmzatopa. HaOmromaemast ckopocThb
IpeBpalleHuss M oOnacTu npoTekaHus mnpouecca. CTeneHb UCMONb30BaHUS BHYTPEHHEH
noBepxHocTHu. [IyTn nHTEeHCHUKAMK KaTaTUTHYECKUX IPOLECCOB.

2.3. XuMHYECKHE PEAKTOPBHI.
OmnpeneneHne U Ha3HaAYEHUE XUMUYECKOT0 peakTopa. PeakTopbl B XUMUUYECKMX U HEXUMUYECKUX
oTpacisaX NpOMbIIUIEHHOCTH. O030p TUIIOB XMMUYECKUX PEAKTOPOB, UX CTPYKTYPHBIE 3JIEMEHTHI
(peakMOHHAas 30HA, YCTPOMCTBa BBOJA M BBIBOJA, CMELICHHUS, Pa3[elIeHUs] U paclpeesIeHus
IIOTOKOB, TEIJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IIPOLIECCHI U SBJICHHS B HUX.
Cucremaruzanysi MpOLECCOB B XMUMHMYECKOM pPEAKTOpe IO MaciuTtady HuX M[pPOTEeKaHUs:
XUMUYECKas peaklus, XUMHUYECKHIl Impolecc B 3JIEMEHTapHOM o00beMe, MpoLecchl B
PEAaKIIMOHHOM 3JIEMEHTE U B PEAKTOpE B LIEJIOM, - UX B3aMMOCBSI3b U Mepapxuyeckasi CTpyKTypa
MaTeMaTH4ecKoil Mojenu mpolecca B peaktope. IIpumepsl mporeccoB B pa3ivuHBIX BHIAX
XUMUYECKUX PEaKTOPOB.
Knaccugukamus mnpoueccoB B peakTopax MO pa3IMYHBIM MPU3HAKAM - BHJ XHMHYECKOTO
mporecca, OpraHu3alusi IMOTOKOB PEAareHTOB (CXeMa JBHXKEHHS PEreHTOB 4Yepe3 peaxTop,
CTPYKTypa MOTOKOB B PEAKIIMOHHON 30HE), OpraHu3alys TEeIUIOBBIX MOTOKOB (TEIIOBON PEXUM,
cxema TeIrio00MeHa), CTallMOHApHOCTh Mpoliecca.
O6ocHOBaHME U OCTPOECHUE MaTeMaTHYECKOW MOJIENU Mpoliecca B peakTopax pa3IMyHOro TUMa
KaKk CHCTEMBbl YypaBHEHUH MaTepHalbHOTO W TEIUIOBOIO OalaHCOB HAa OCHOBE [aHHBIX O
CTPYKTYpE MOTOKAa, XUMHUUYECKUX MPEBPAIICHUSX, ABJICHUSAX NEPEHOCA TEIUIA M BEIECTBA U MX
B3auMoieicTBUU. CrcTeMaTu3anus U Kiaccu(uKalus MaTeMaTHYeCKUX MOJEJIeH MpOLEeccoB B
peakTopax.



N3oTepmuueckre nporecchl B XUMUYECKOM peakTope. BiausHue cTpykTypsl NOTOKA (M1eaIbHOE
CMEIIEHWE M BBITECHEHUE), CTAllMOHAPHOCTH Ipouecca (IPOTOYHBIM M MEPHOAUYECKHIN),
napaMeTpoB U YCIOBHM MPOTEKaHUs Ipolecca (TemMreparypa, KOHICHTpalus, JaBlieHHe, 00beM
peaKMOHHOM 30HBI, BpEMS), BUJa XUMHUUYECKOHN peakuuu (IpocTas W CIOoXHas, oOpatumas u
HeoOpaTuMasi) ¥ ee mapaMeTpoB Ha MPO(UIN KOHIEHTPALUK U IMOKa3aTeNU MPOLecca B PEeakTope
(cTerneHp MpeBpalleHUs, BBIXOJ MPOJYKTA, CEIEKTUBHOCTH Ipouecca). OCHOBBI pacueTa
npoiiecca B peakrope. ComnocraieHue 3QpPEKTUBHOCTH MPOLIECCOB B PEAKTOPAX, OMUCHIBAEMBIX
MOJIEJISIMU UACATBHOTO CMEIIICHUS U BHITECHEHUS.
Heunzorepmuueckue mporecchl B XMMHUECKUX peakTopax. OpraHusanus TEIUIOBBIX MOTOKOB U
pPeKUMOB B XMMHUYECKUX peakTopax. PacmpeneneHue temmeparypbl, KOHIICHTPALUM U CTENEHU
MIPEBPALLIEHUS B PEAKTOPE B pEKUMAX UJCATIbHOTO CMEIICHUS U BHITECHEHHUS, aadaTHYECKOM U
¢ TerooomMeHoM. CBsi3b TeMIepaTypbl U CTENEHH MPEBpaIlleHUs B anadaTUYeCKOM MpoIiecce.
ComnocraBieHue ¢ U30TEPMUUECKUM PEXUMOM. HUCIIO 1 YCTOWYMBOCTH CTAllMOHAPHBIX PEKUMOB
B pEaKTOpax UJACAIbHOTO CMEIIECHUSI.

2.4. IIpoMBIIIIEHHBIE XUMUYECKHUE PEAKTOPBI.
Ha xoHkpeTHBIX mpHMepax MNPEAMETHO PACCMATPUBAIOTCS IPOMBIILUICHHBIE PEAKTOPHI IS
MPOBEACHUS TPOILIECCOB TOMOTEHHBIX, TETEPOTCHHBIX M KATATUTHYECKUX - THIBI PEAKTOPOB,
KOHCTPYKTHBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH peXUMa, 0071acTH UCIIOJIB30BaHUSL.
Monyne 3. Xumuueckoe Npou3BOACTBO, Kak XUMHUKO-TexHoJorndeckas cucrema (XTC).

3.1. CTpyKTypa 1 ONMMCAHUE XUMHUKO-TEXHOJOTHUYECKON CUCTEMBI.
XUMHYECKOE MPOU3BOJICTBO Kak XUMHUKO-TexHosorndeckas cuctema (XTC). Tlonstue cucremsl
n XTC. Cocrap XTC: smeMeHTHl, cBsi3u, mojacuctembl. DnemeHThl XTC, kmaccudukanus mo
BHIY TIPOIECCOB W HA3HAYCHUIO. TexHojorndeckue cBs3u d3jaeMeHToB XTC (moTokm).
[TocnenoBarenbHas, mnapajienbHas, pa3BETBJICHHAs, IOCIEIOBATEIbHO-00BOIHAs (Oaiimac),
oOpaTHas (PEIKI) TEXHOJIOTHIECKUE CBSI3U. X cXemMbl 1 Ha3HaUYEHUE.
Onucanne XTC. Buasr moneneit XTC - onucartenpHbie U Tpaduueckue. OnucaTeabHbIe MOACTH
- XUMHYECKasi cXxema M MareMaThdeckas Mojenb. ['paduueckue moaenu - QpyHKIuOHaNbHASI,
TEXHOJIOTHYECKasi, CTPYKTYpHas U Japyrue (cnenuaibHble) cxembl. HasHaduenue, npuMeHeHue u
B3aMMOCBSI3b MOJIEJIEH.

3.2. Ananusz XTC.
[Tonstue, 3agaun u pesynbTaThl aHam3a XTC - coctossnue XTC, MarepranbHbIil U TEIJIOBOM
0anmaHChl, MOKA3aTEIN XMMHUYECKOTO IPOU3BOICTBA.
CpoiictBa XTC Kak CHCTEMBI: B3aUMOCBS3aHHOCTb PEXUMOB JIIEMEHTOB, pa3nyue
ONTUMAJIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHUCTEME, YCTOMYMBOCTb U CYILECTBOBaHUE
CTallMOHAPHBIX PEKUMOB U Jp.
MartepuanbHblii M TEIJIOBOM OamaHchl. MeToauKa COCTaBICHHUS M pacdyeTa MaTepuaibHBIX U
terioBelx OanaHcoB XTC u ee moacucteM. OcoOeHHOCTH pacueTa OajJaHCOB B CXeMax C
perkiom. @opmbl MpecTaBiIeHHs 0alaHCOB (TaONUIIbI, TUATPAMMBI U JP.).
MartepuanbHplii 0amaHc Uis MAacCOOOMEHHBIX M PEaKIMOHHBIX 3JIeMEHTOB. lcmonb3oBaHue
CTEXMOMETPUYECKHX, TEPMOAMHAMUUYECKUX U MexX(a3HbIX OaJaHCOBBIX COOTHOIICHUH.
CrexuomMeTpruecKiue COOTHOLIECHUS M UX Pa3HOBUJIHOCTU. CTENEeHb MCIOIb30BAHUS CHIPHEBBIX
pecypcos.
OHTaANBNUIHBIN, SHEpreTHYeckuil (1o MOJIHOM 3Hepruu) u sKcepreruyeckuil 6amancel u KIT/.
Nx conocrapienue u ucnonb3zoBanue B ananuze XTC.

3.3. Cunres XTC.



[Monstne u 3amaunm cunHte3a (moctpoenusi) XTC. OcuoBHble 3Tanbl pazpabotku XTC. Ponb
MaTEeMaTUYECKUX U 3BPUCTUYECKUX METOJIOB.
OcHoBHble KOHIENIMHU ITpU cuHTe3e X TC: M0JIHOE UCII0JIb30BAHUE CHIPHEBBIX U SHEPIETUUECKUX
pecypcoB, MUHUMH3ALUs OTXOA0B, ONTUMAJILHOE UCIIOJIb30BaHue amnmnaparypsl. Mx conepxanue
n crnocoOpl peanuzanuy. KoMOMHUpOBaHHBIE IPOM3BOJACTBA, COBMEIIEHHBIE IIPOIIECCHI,
BTOPUYHBIE SHEPreTUUYECKHE PECypPChbl, SHEPrOTEXHOJOTUYECKHE CHCTEMBI, MepecTparuBacMble
XTC, 3aMKHYTBIE, MaJIOOTXOJHBIE POMU3BOICTBA - UX MOHITHS, OCOOCHHOCTH U IPUMEHEHHE.
OAHOPOHBIE TEXHOJIOTMUECKHUE CXEMBI: CHCTEMa PEKYIEpaTUBHOIO TEIUIOOOMEHa, cucTema
paszesieHuss MHOTOKOMIIOHEHTHOW cMecH, cucrtemMa peakTopoB. OCHOBBI TOCTPOEHHUS HX
ONTUMAJIbHOU CTPYKTYpBI

Monynsb 4. IIpoMbliIeHHbIE XMMHUECKHE TPOU3BOICTBA.
XUMHYECKHE TPOU3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO Kak peanu3alus H3y4eHHBIX
TEOPETUYECKUX OCHOB XHUMHUKO-TeXHoJornyeckux mpoueccoB u XTC, koHUenmuili nocrpoeHus
BbicOKO3(pextuBHOM XTC. OCHOBHOHM aKklEeHT nenaercd Ha (U3MKO-XMMHYECKHE OCHOBBI
KOHLIETIIIUM [OCTPOCHUS TEXHOJOTMYECKOM CXeMbl TPOM3BOJCTBA U €ro IOJCHCTEM.
[TpousBoacTBo cepHOil kucHoThl. [Ipon3BoacTBO ammuaka. [Ipon3BOACTBO a30THOW KHCIIOTHI.
[IpounsBoacTBO cTUpOIA.

Monynb 5. CoBpeMeHHbIE TEHAECHIIMHA B PA3BUTUH XUMHUYECKON TEXHOJIOTHUH.
Tekyiee cocTosiHME XMMHMYECKON MPOMBIIUIEHHOCTH B MHUPE M TEHJEHIUH €€ DPa3BUTHSL.
[lepcriekTHBHBIE HCTOYHUKHU ChIpbs U dHepruu. Kiacrepuszanus XuMHUECKON MPOMBIIIIEHHOCTH.
CoBmenieHHble mpouecchl. ['mOkue M mepecTpauBaeMble TEXHOJIOTHYECKHE cxeMbl. HoBble
XUMHUKO-TEXHOJIOTHUECKHE ITPOLIECCHI U CIIOCOOBI MOTydeHHs MporykToB. HaHoTexHOMOT M.
5. O6beM y4eOHOM MUCIIUTUTAHBI

Buasl yueonoii padors! (VI cemectp) B savernpix | B akazem.
eAMHHUIAX yacax

OO01mas Tpy10eMKOCTb JMCHUIIJIMHBI 10 y4eOHOMY ILUIaHy | / 252
AyauTOpHBIE 3aHATHSI: 2,22 80
Jlexuunu (Jlek) 0,89 32
Cemunapckue 3ansTus (Cem) 0,89 32
JlaGopaTtopHsbie 3ansatus (J1ab) 0,44 16
CamocrositeqbHas padora (CP): 3,78 136

Bua koHTpoJs: IK3aMeH 1,00 36
KonrakTHas paboTa — mpoMeXyTOYHAs AaTTECTAIIHS 0,4
[ToarotoBka K 5K3aMeHy. 35,6

Buja nToroBoro KOHTpoJIs: IK3aMeH

Buasbi yueonoii padorsi (VI cemectp) B sateribix | B actpor.
eIMHULaxX qacax
OO01ast Tpy/10eMKOCTh JHCIHMILIMHBI 10 Y4eOHOMY IIaHy | 7 189
AyIMTOpHBIE 3AHATHS: 2,22 60
Jlexuuu (Jlek) 0,89 24
Cemunapckue 3ansaTtus (Cem) 0,89 24
JIaGopatopusbie 3ausaTus (JIad) 0,44 12




CamocrositesbHas padora (CP): 3,78 102

Buja koHTpOJIA: IK3aMeH 1,00 27
KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIHUA 0,3
[ToaroTroBka K 5K3aMeHY. 26,85
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanus paboyei NPorpaMMsbl M CHMUIIJIMHBI
«Cucrembl ynpasJieHUs XMMHKO-TeXHoJIorH4eckumu npoueccammn» (b1.5.19)

1. Henp aucuumiIumHbl — 1aTh 0a30Bble 3HAHUS [0 TEOPUU CHCTEM YIPABIICHUS
xuMHKo-TexHoJoruueckumu mnpoueccamu (CY XTII), npuBuTh HaBBIKM M yMEHHE aHalIM3a
cBoiictB XTIl kak 0OBEKTOB ynpaBiIeHHUS U MPAKTUUECKOTO MPUMEHEHUS TEXHUYECKUX CPECTB
yIpaBiIeHUS.

2. B pesyabrare u3yuyeHus IMCHMIIMHBI oO0ydamoummiics 10 NporpaMmme
0akajiaBpuaTa J10JIKeH:

Obaaoams cnenyromumu obmenpodeccuonanbubiMu (OIIK) u npodeccronanbHbIMI
(I1K) xomneTeHuusAMU:

- BJIaJICHUEM OCHOBHBIMHM METOJIaMH, CIIOCO0aMU U CPEICTBAMU IOJIy4YeHUs, XpPAHEHUS,
nepepaboTku MHQOpPMAIMK, HaBbIKaMU pabOThl ¢ KOMIIBIOTEPOM KakK CPEACTBOM YIIPaBJICHUS
undopmarmeit (OITK-5);

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBJIATH TEXHOJOTMYECKUH TMpoLecc B
COOTBETCTBUM C PErJaMEHTOM M HCIOJIb30BATh TEXHUYECKHE CPEJICTBA JUISI H3MEpPEHUs
OCHOBHBIX ITApPaMETPOB TEXHOJOTHYECKOTO MPOIecca, CBOMCTB ChIpbs U mpoaykiuu (ITK-1);

- CIIOCOOHOCTBIO  BBISABIIATh M YCTPAHATh OTKJIOHEHHS] OT PEXKUMOB PabOThHI
TEXHOJIOTHYECKOTO 000PyI0BaHKS U ITApaMeTPOB TeXHoIoruueckoro mporecca (ITK-11);

3namo:

- OCHOBHBIE TIOHATHUSI TEOPUHU YIIPABIICHNUS,

- CTaTUYeCKUEe M JMHAMHUYECKUE XapaKTEPUCTUKH OOBEKTOB YIPABICHHUS; OCHOBHbBIC
BUAbl CAY U 3aKOHBI pEryJIupOBaHUs;

- TunoBble CAY B XUMHYECKOW MPOMBIIIIIEHHOCTH;

- METO/IbI ¥ CPEJICTBA U3MEPEHUS] OCHOBHBIX TEXHOJIOTMUYECKUX [1apaMeTPOB;

- yctoitunBocTh CAY; oCHOBHBbIE MOHATHS O HeaMHEHHBIX CAY, peneiHbIX cucremax,
JIOTMYECKUX aIrOPUTMax YIpaBJiIeHUs, aJalTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPaBICHUS;

Ymemy:

- OTNIpeNIesITh OCHOBHBIE CTAaTHMYECKWE U JWHAMUYECKHE XapaKTePUCTHKU OOBEKTOB
yIpaBIICHHUS;

- BBIOMPATH PAIlMOHANBHYIO CHCTEMY PEryJIUpOBaHHUs TEXHOJIOTHUECKOTO MpoIlecca;

- OlleHMBaTh ycTonunBocTh CAY;

- BBIOMpATh KOHKPETHBIE THIIBI TPUOOpOoB 11 AuarHoctuku X T11;

Braoemy:

- METOJIaMH TEOPUH aBTOMATUYECKOTO PEryJIMpOBaHMs, OPraHU3ALMKN U pacu€ra CUCTEM
ONTUMAJIBHOTO YIPaBJIEHUS MPOIIECCAMU XUMUUECKOM TEXHOJIOTUH 3alIUThl OT KOPPO3HUHU.

3. Kpartkoe conep:xaHue TUCHHIINHBI

Moayas 1. QOcHOBHble TOHATHSI YIPaBJEHHA XMUMHKO-TEXHOJOTHYeCKMMH
Npoueccamu.



3HaueHue aBTOMATHUYECKOIO YIPABJIECHUS JJIsl Pa3BUTHUS XUMUYECKON MPOMBIIUIEHHOCTH.
OCOOCHHOCTH ~ YNpaBJICHUS XUMHUYECKHUM MNPEANPUATHEM M XUMHUKO-TEXHOJOTHMYECKHM
nporeccoM. TexHuKo-3KoHOMHYEeCKHH 3()(EeKT BHEIPEHUS aBTOMATH3UPOBAHHBIX CHUCTEM
yrnpasieHus. Poib cucrem ympaBieHuss B 0oOecneueHHMH 0e30MacHOCTH XMMHYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYyxaromell cpeabl. OCHOBHBIE TEPMUHBI U ompenenenus. Mepapxus
yrnpasienusi. OCHOBHBbIE TNPUHOWIBI yrpaBieHus. Kiaccupukamuss cucteMm yrnpaBieHUS
OynkunoHanbHas crpykrypa CAY. [lokazarenun kauecTBa yrpaBiIeHHUS.

Mopyasb 2. OcHOBBI TeOPHH ABTOMATHYECKOI'0 YIIPABJICHHUS.

Maremaruueckue moaenu CAY. [lunamudeckue xapakrepuctuku CAY. Mcnonb3oBanue
onepalMoHHOTO ucuuciaeHus it aHanu3a CAY. TunoBele nuHamMuueckue 3BeHbs. BpeMeHHbIe
U YacTOTHBIE XapaKTEpPUCTUKU. OKBUBAJEHTHbIE NPEOOpa30BaHUSI CTPYKTYPHBIX CXEM.
YcroitunBocth nuHeHbIX CAY ¢ o0paTHOi cBsi3pio. Knaccudukanus u OCHOBHBIE CBOMCTBa
00BEKTOB YyIpaBieHUs. MeTonbl OIpeaeieHus] CBOMCTB 00beKTOB yrpaBieHHus. OCHOBHbIE
3aKOHBI PETyIpoBaHus. PeryisTopsl Ha OCHOBE UCKYCCTBEHHBIX HEMpOHHBIX ceTell. [{udpossie
n poOacTHbIE CHUCTEMBl yIpaBieHUs. BpiOop 3akoHa peryiMpoBaHUs U OIpeJesieHue
ONTUMAJIBHBIX MTAPAMETPOB HACTPOMKHU MPOMBIIUIEHHBIX PETYISTOPOB.

Moayas 3. U3MepeHne TeXHOJOTHYECKHX MAPAMETPOB XMMHUKO-TEXHOJIOTHYECKOI0
npouecca.

lNocynapcTBeHHasi cucTteMa MPOMBINUICHHBIX TPHOOPOB M CPEIACTB aBTOMATH3AIlUU.
OcHOBHBIE TEPMHUHBI U ONpeneieHuss MeTrposioruud. Metoapl wu3Mepenuii. Cpencrtsa
W3MEPUTEIIBHOM TEXHWKH, MX CTAaTHUYeCKHEe W JMHaMu4yeckue cBoiicTBa. Ilorpemnoctu
m3meperuii. CrocoObl nepenaun uHGOpMauK Ha pacctosHue. OpraHu3amus JUCTAHIIMOHHON
nuarHoctukn  XTII.  HM3MmepeHne OCHOBHBIX TEXHOJOTMYECKHX MapaMeTpoB: JaBJICHHS,
TEMIIEPATYPhl, PACXOJAa U KOJIMYECTBA, YPOBHS KUIAKOCTU M CHIIYYMX MATEpUaJOB, COCTaBa U
(U3UKO-XMMHUYECKUX CBOMCTB BEIECTB.

Moayiab 4. OcCHOBbI NPOEKTHPOBAHUS ABTOMATHYECKMX CHCTEM YIpPaBJIEeHUS
XHMHUKO-TEXHOJIOTH4eCKMMHU MPOLEeCCAMHU.

Oco6ennoctu  ympasieHuss XTII. PerynupoBaHwe OCHOBHBIX TEXHOJIOTHYECKUX
rapaMeTpoB: pacxoja, AaBlIeHUs, Temreparypbl, ypoBHs, pH. Texuuueckue cpeacrBa CAY.
OCHOBHBIE PA3HOBHJIHOCTU YIPABJISIIOUIMX YCTPOMCTB. THIBI, XapaKTEPUCTUKH U PACUET
WCIIOJIHUTENBHBIX MEXaHU3MOB U PETYIHPYIOMNX opraHoB. OgopmieHre MPOEeKTHOTO 3aJaHus
Ha aBTOMATHU3AIMI0 TEXHOJOTUYECKOTO Ipolecca. BpiOop Touek u3MepeHus, KOHTPOJI,
VIOPABISIEMBIX [AapaMeTpOB MW  YOpPABJISAOWUX Bo3AecTBUiA. CTaHIapTbl M YCIOBHBIE
obOo3HavyeHus sl TexHoJorudeckux cxeM. OcHoBHbIe cBeneHus 00 ACY TII B xumuueckoit
npomsbinieHHOCTH. [Ipumepsr ACY TII B xumMuueckoit mpoMbInIeHHOCTH. OCHOBHBIE BBIBObI
1o kypcy. CoBpeMennble TeHAeHIMU B pazButun CY XTII.

4. O0béM y4eOHOM TUCHUIINHBI
. B 3a4eTHBIX | B akajmeM. gacax
Bunsl yaeGHOM paboThl
eIMHULaxX
O0mas TpyA0eMKOCTb JMCIHIIIHMHBI 5 180
1o y4e0HOMY ILIAHY
Konrakthas padora (KP): 1,33 48
Jlexuuu (Jlek) 0,89 32
[Ipaktuueckue 3ausarus (113) 0 0




JIaboparopusie 3ansaTus (J13) 0,44 16
CamocrosiTesbnasi padora (CP): 2,67 96
CamocTosTenbHOE U3YUEHUE Pa3/IeI0B AUCITUILIMHBI 2,67 96
JK3aMeH
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 1 (36)
KonTakTHas paboTa — MpOMEXKYTOYHAsT aTTECTAIHS 0,4
[ToaroToBka K SK3aMeHYy. 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH
Bt yue6Hoii paboTs! B 3a4eTHbIX | B aCTPOHOM.
SIMHMIIAX gacax
OO0uiasi Tpy10€eMKOCTb AU CIIUTIIMHBI 5) 135
1o y4e0HOMY ILIAHY
KonrtakTnasi pa6ora (KP): 1,33 36
Jlexmuu (JIek) 0,89 24
[Mpaktugeckue 3ausTus (I13) 0 0
Jlabopatopusie 3ansatus (J13) 0,44 12
CamocrositesibHas padora (CP): 2,67 72
CaMocCTOsATEe HOE U3YUEHUE PA3ICIOB AUCITUTLTMHBI 2,67 12
JK3aMeH
Bujx uTOroBoro KOHTpOJIfA: 3a4eT / IK3aMeH 1 27)
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,3
[ToaroroBka K ’K3aMeHy. 26,7
Buja uTOoroBoro KOHTpoOJIs: DK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIIHHBI

«OCHOBBI 3)KOHOMMKH U ynpaBJieHus npoussoacTtsom» b1.B.01

1 Ileap JAUCHMIVIMHBI - TIOJYYE€HHE CUCTEMbl 3HAHUH 00 HKOHOMMYECKUX
3aKOHOMEPHOCTSX  (PYHKIMOHHUPOBAHHUS  INPOMBIIUIEHHOIO  IPOM3BOJACTBA B  CHCTEME
HAIlMOHAJILHOW 3KOHOMHUKH, (OPMHPOBAHUE SKOHOMHYECKOTO MBIIUICHUS U HCIOJIb30BAHUE
[IOJIy4EHHBIX 3HAaHUH B IPAKTUYECKOH NeSATEIbHOCTH.

2 B pesyabTare MH3y4YeHHs IMCUMILUIMHBI o0Oydawoumiicas 10 mnporpamme
0akajaBpuAaTa J10JIKeH:

Obnadams CleAyOMUMI KOMITETEHIIUAMU:

ObwexynomypHoimu.:

- CMOCOOHOCTh HCHOJIB30BATh 3HAHUS OCHOB SKOHOMHUKU B DPa3IUYHBIX cdepax
xusHenesTenpHoctu (OK-3).

IIpogpeccuonanvrvimu:

- CMOCOOHOCTh  aHAJIM3MPOBATh  TEXHUYECKYIO  JOKYMEHTAIUIO, I0J0HpaTh
o0opyoBaHue, TOTOBUTH 3asBKU Ha proOpeTeHne u peMoHT obopynosanus (I1K-9).

3nams:



— OCHOBBI PKOHOMUKH B PA3IMYHBIX Cepax KU3HEACATEITbHOCTH;

— METObI pa3paOdOTKH OTIEPATUBHBIX U MPOU3BOJICTBEHHBIX TUIAHOB;

— METOJBI ¥ COCOOBI OTIATHI TPYAA;

Ymemo:

— COCTaBJISITh OTYETHI MO BHIMIOJHEHUIO TEXHUYECKUX 3aJIaHUN;

— TOTOBUTH HMCXOJHBIC JTaHHBIC JJIsi BBIOOpa M OOOCHOBAHUS HAYYHO-TCXHUYCCKHX H
OpraHU3al[MOHHBIX PELIEHUI Ha OCHOBE SKOHOMUYECKOTO aHAJIN3a;

— pa3pabaTeiBaTh OIEPAaTHBHBIC IUTAHBI PA0OT TEPBUYHBIX IPOU3BOIACTBCHHBIX
MOJIpa3ICIICHHI;

Braoemy:

— METOJAAMM M HMHCTPYMEHTaMU TPOBEAEHHS SKOHOMHYECKOIO aHajlu3a 3aTpar Hu
pe3yJbTaTOB AEATEILHOCTH MPOU3BOACTBEHHBIX MOAPA3ICIICHUI;

— WHCTPYMEHTaMHU IUIAHUPOBAHUS W BBITIOJHEHUS MEPONPHUATUNA TO TMPOU3BOJICTBY
MIPOAYKIIUH.

3 Kparkoe coaepxxanue JTUCUMILIHHbBI

Moayas 1. Beenenne. OCHOBBI PHIHOYHOM IKOHOMHUKH

DKOHOMHYECKHE TMOTpeOHOCTH, Omara m pecypchl. OOmEecTBEeHHOE TPOU3BOJICTBO M
SKOHOMMYECKHE OTHOIIEeHUs. [Ipon3BoaCTBEHHBIE BO3ZMOKHOCTH OOIECTBA U AKOHOMUYECKUI
BbIOOp. KpuBas mnpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBarouiel mpeneiabHOU
MOJIE3HOCTUM. TpaauiMoHHas 3KoHOMHUYecKas cuctema. CoOCTBEHHOCTh: (OPMBI M MYTH HX
npeoOpazoBaHus. PwIHOYHBIA MexaHW3M cmpoca U npemioxeHus. CoBepiieHHas |
HecoBepuIeHHast KOHKypeHUHU. CyIIHOCTh U YCTIOBUSI BOSHUKHOBEHHS phIHKA. BUIbI PHIHKOB U
ux crpykrypa. @yHkuuu peiHKa. ToBap M ero cBoictBa. CHpoc W MPEAJIOKECHHE Ha PHIHKE.
[lonsitne «onactuyHocTh». CoBeplIeHHas M HECOBEpPUICHHAs KOHKypeHIUH. MOHOMOIHS.
Onurononus. IloHsATME HAaLMOHAIBHOM HSKOHOMHKH, OCHOBHBIE MaKpOIKOHOMHUYECKHE
nokazarenu. Ilotpebnmenuss u cOepexenus. IlpousBoacTBo, 0OMEH U pacHpeneseHHeE.
[ToTpebnenue, coepexeHre, UHBECTUIIMM TOBapoB U yciyr. uHaHcoBas cucteMa U pMHAHCOBas
noymMTuka obmectsa. Hamoru u Hanorosas cucrema.

Moayab 2. JKOHOMHYECKHE OCHOBBI YIIPABJIEHHUSI POU3BOACTBOM

[Ipenmpusitie kak CcyOBEKT pPBIHOYHOTO XO3SHMCTBA. DKOHOMHYECKHE 3aKOHBI H
OCOOCHHOCTHM WX TMpPOSBIEHUS Ha mOpeanpustuu. Ponp croemmamucra XUMHYECKOMN
npoMelieHHocTu. [lpennpustue B cucrteMe pbIHOYHOW SKOHOMHKH. [Ipeampusitue — Kak
CyOBeKT U OOBEKT MPEeANPUHUMATENLCKON  JesATeNbHOCTH. 3aKoHojaTenbHass  0Oasza
MPEeANPUHUMATENBCKON eaTenbHOCTH. HopMaTHBHO-TIpaBOBBIE aKThI, PErIaMEHTHPYIOIINE
JesITeNbHOCTh npennpustus. OpraHu3aloOHHO-TIPABOBbIE  (OPMBI  MPEANPUHUMATENHCKON
JEeSITENFHOCTH U KPUTEPUH UX BbIOOpa. DopMbl cOOCTBEHHOCTH. BHEIIHAsS 1 BHYTpEHHSS cpea
npennpusaTHs. MartepuanbHO-TexHU4Yeckass ©0aza mnpousBoAcTBa. ChIpbeBass W TOIIUBHO-
JHepreTHueckas 0a3a XHUMHYECKMX TPOW3BOACTB. [IpoM3BOACTBEHHas TMporpaMma U
MIPOM3BOJICTBEHHAS! MOIIIHOCTh Mpeanpuatus. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKIUH.
DOKkoHOMHYeckoe OOOCHOBaHME BbIOOpa CHIpb U TomMBa. PecypcocOepexeHue.
ANbTEpHaTUBHBIE MCTOYHHUK CBIPbSI M SHEpPruM. MarepuanbHO-TEXHUUECKHE PEeCypChl
npennpusaTus. OCHOBHBIE TPOM3BOJACTBEHHBIE (DOHIBI XUMHUYECKHX TNPEANPUATUN: TOHSTHE,
Knaccudukanus u cTpykrypa. [loHsiTue u cTpyKTypa, 1 olleHKa OCHOBHBIX cpecTB. [lokazarenu
WCIOJIb30BaHUsI OCHOBHBIX MPOU3BOJCTBEHHBIX (OHAOB. M3HOC M amMopTuzanus, W OICHKa
3¢ (GEKTUBHOCTH HUCIOJB30BAaHUS OCHOBHBIX IPOW3BOJCTBEHHBIX (POHIIOB. Bocmpoun3BoacTBo



OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeACTBAa NPEANPHITHSA: TOHATHE, COCTaB M CTPYKTYypa.
Hctounuku ¢GopmupoBanus 0O0OpPOTHBIX cpeAcTB. OO0OpauynBaeMOCTb OOOPOTHBIX CPEICTB.
Marepuanbible 3amacbl Ha NpeanpusTud. Tpynosble pecypcsl mnpennpusatusa. Ilepconan
OPEONpUSATHS U €ro CTPYKTypa. O(P(PEKTHBHOCTh HCIOJB30BAHUS IEpcoHala W pabodero
BpemeHH. [IpousBoauTenbHOCTh TpyAa U orulata Tpynaa. OpraHuzanus 3apaOOTHON IUIaThl HA
npeanpusTii. [Ipon3BOaUTENBHOCTh TpyAa: MHOHSTHE, IOKa3aTed M METOJbl HU3MEpPEHUS.
WupuBuayanpHass W OOIIECTBEHHAs IPOM3BOIAMTENBHOCTh Tpyna. PesepBel u  (akTopsl
MOBBILIEHUS POU3BOJUTENBHOCTH Tpylda. DOpMbl, CUCTEMBI U pa3Mep OIUIaThl Tpylda Ha
MPENIPUITHH.

Mopyasb 3. TexHMKO-IKOHOMHYECKUI aHAJIM3 HHKEHEPHBIX peleHuit

Jloxonpl M pacxoabl Ha NIPOU3BOJCTBO, M PpEATHU3ALMI0 MPOAYKIUU MPEANpPUATHUS.
WM3nepxku mpou3BOACTBA MPOAYKIHMH (CEOECTOMMOCTH), MPUOBUIb, PEHTA0EIBHOCTh U
neHooOpasoBanue. lloHdaTve 3arpaTbl Ha TNPOM3BOJACTBO M pealM3alUI0  IPOAYKLUUHU
(cebectoumocTh). Buasl u 3HaueHwe kinaccudukanuu 3arpar. CTpykTypa 3aTpaT Ha
MIPOM3BOJICTBO M pEATU3aLNI0 NPOAYKIUHU. TEeXHUKO-IKOHOMUYECKUH aHalu3 HHKEHEPHBIX
pemenuii. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJICTBO M PEATM3AIMI0 TPOIYKIIUUA B
KOMITJIEKCHBIX Tpou3BoAcTBaXx. (OCHOBHBIE TMyTH CHUKEHHUS 3aTpaT Ha IPOU3BOJACTBO
nponykuuu. Jloxoasl npeanpustus. [lonarue mpuObUiM U 10X0Aa MPEANPUATHS, METOJBI HX
pacuera. PeHtabenbHOCTh, €€ BUABI M MeTonAbl pacuera. [lyTw mMOBBIIEHUS NPUOBLIM U
peHTalbenbHOCTH Ha mnpeanpusatusx. llenooOpa3oBanue u 1eHoBas mnonutuka. llena Ha
OPOAYKIMIO M HPUHLMNBI LIeHooOpa3oBaHus. Bunel neH. CTpykTypa LEHBI, CUCTEMa IICH.
B3aumocssizau 1ieH u usnepkek. lleHoBas monuTmka. Pa3paboTka II€HOBOM CTpaTerwu.
@DUHAHCOBO-KPEAUTHBIE OTHOIIEHUS MPEINpUATHH M cucteMa HanoroobOnoxkenus. Ilonstue,
COCTaB M CTPyKTypa (HUHaHCOB mnpeanpuatus. IlpuHumnel Hamoroo6noxenus. Hamorm u
IUIaTeXXH, YCTAHOBJIECHHBIE 3aKOHOJATEIbCTBOM: BHJIbl, CTABKH, OOBEKThl HAJIOTOOOJIOXKEHUsS U
CPOKH YIUIaThl HAJIOTa B OIOJKET.

4 O0beM yueOHOH TUCHUIIIMHBI

. B B aKaJeM.
Bubl yue6HOM paboThI 3a4ETHBIX
gyacax

eAMHUIIAX
O0mas TpyA0eMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHY 4 144
Konraktnasi padora (KP): 1 36
Jlexuun (Jlek) 0,5 18
[Ipaktueckue 3anstus (113) 0,5 18
CamocrositesbHas padora (CP): 3 108
Buner camocTosTensHON paboThI
Bua koHTpOJIA: 3K3aMeH 1 36
KoHTakTHas paboTa — MpOMEXyTOUYHas aTTeCTalHs 0,4
IToarotoBka K 3K3aMeHY. 35,6
Buja nToroBoro KOHTpoOJIs: IK3aMeH

Bunsl yaeOHOM paboThI B B actponoMm.




3QUETHBIX | Yacax
eMHHIIAX

OO0mas Tpy10eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IUIaHY 4 108

Konraktnas padora (KP): 1 27

Jlexuu (JIek) 0,5 13,5

[Tpaktuyeckue 3ausTus (I13) 0,5 13,5

CamocronTesnnnasi padora (CP): 3 81

Buabl camocTosiTennbHON pabOThI

Bujx KoHTpOJIs: IK3aMeH 1 27

KonTakTHas paboTa — mpoMeXyTo4Hast aTTecTarus 0,15

[ToaroToBka K 3K3aMeHY. 26,85

Bua nToroBoro KOHTpoOJIsi: IK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«IIpaBoBenenue» (b1.B.02)

1. Heau AUCUMIIIIMHBI:

—  OBJIAJICHUE OCHOBAMM MPABOBHIX 3HAHUN;

—  (opmMupoBaHHUE TPABOBOM KYIbTYpPhl aKTUBHOTO, 3aKOHOTIOCIIYIIIHOTO TPa)kIaHUHA.

2. B pe3yabTate u3yuyeHus JUCUMILIMHBI 0aKAJIABP T0JIKEH:

Obnadams cnenyronumMu 00meKyIbTypHbIMU (OK) KoMIeTeHITSAMU

—  CIOCOOHOCTBIO HCHOJB30BaTh OCHOBBI MPABOBBIX 3HAHWNW B pa3IMUHBIX cdepax
nestenpHocTH (OK-4);

3uams.

—  OCHOBBI POCCUHCKOM MTPABOBOM CUCTEMBI U POCCUHUCKOTO 3aKOHOIATENIbCTBA, OCHOBBI
opranu3anu ¥ (YHKIMOHUPOBAHMSI CYA€OHBIX W HHBIX IPABONPUMEHUTENBHBIX U
MIPAaBOOXPAHUTEIBHBIX OPraHOB;

— TpaBOBbIE M HPABCTBEHHO-3THYECKHME HOpPMBI B chepe mnpodeccHoHaTbHON
NEeSTENbHOCTH;

— TpaBOBbIE HOPMBI, PErYIHUPYIOIIUE OTHOILIEHHE YeNIOBEKa K YeJIOBEKY, OOIIECTBY,
OKpYXalollen cpeae;

— TpaBa U 00S3aHHOCTH IPaKJaHIHA,

—  OCHOBBI TPYJIOBOTO 3aKOHOJIaTEIbCTBA;

—  OCHOBaMH XO35IHCTBEHHOI'O MPaBa.

—  TpaBOBBIE ACMEKTHI NPOGECCHOHATBHON AEITEIbHOCTH.

Ymemn:

—  HCIOJb30BATh 3TUYECKUE U MTPABOBBIE HOPMBI, PETYIUPYIOIINE OTHOIIEHUE YETIOBEKA
K YeJlOoBeKy, OOIIEeCTBY, OKpYKaroIlel cpele, MCHOIb30BaTh MpaBa M CBOOOJIBI YelOBEKa W
rpakJaHUHA MPU pa3paboTKe COLUATBHBIX TPOEKTOB;

—  HCIOJb30BATh U COCTABJISITH HOPMATHUBHBIE U MPABOBbIE TOKYMEHTBI, OTHOCSIINECS K
npodeccuoHAbHON AEITeNTbHOCTH, MPEANPUHUMATh HEOOXOIMMbIE MEPhl K BOCCTAaHOBIIECHUIO
HapyIIEHHBIX MPaB;

—  peanu30BBIBATH MpaBa W CBOOOJBI YENOBEKa W TpakJaHWHA B Pa3IMUHBIX cdepax
KU3ZHEACSITEIIbHOCTH;




—  J1aBaTh HPaBCTBEHHYIO OLIEHKY KOPPYILIMOHHBIM IIPOSIBICHUSM.

Braoemy:

— TIOJIyYCHHBIMH TIPAaBOBBIMH 3HAaHUSMHU B TPO(ECCHOHANBHONM M HHBIX cdepax
JESITEIbHOCTH.

3. KpaTtkoe conep:kanue IUCHUIIIHHBI:

[lonstne u mnpusHaku rocynapctBa. Popmbl rocynapcrBa. @OyHKIMM TOCYAAapCTBa.
[TonsTie n npusHaku npaBa. OCHOBHBIE MPAaBOBbIE CUCTEMBI COBpeMeHHOCTHU. [loHATHE M BUJIBI
HUCTOYHUKOB MpaBa. OrmpeneneHue 3akoHa U IOJ3AKOHHBIX akTOB. JlefiCTBHE HOPMAaTHUBHBIX
IIPaBOBBIX aKTOB BO BpeMeHU. OOparHas cuia 3akoHa. [loHsATHE TPAaBOBBIX HOPM, UX CTPYKTYpa.
Cucrema mnpaBa. YactHoe u myOnuuyHOe MpaBo. MarepualibHOE U MpPOLECCYaIbHOE IMPaBo.
[IpaBooTHOIIEHUE: 0OBEKT, CYOBEKT U COJIepKaHue paBooTHOoLIEeHUH. IOpunnueckue GpaxTol.

Konctutymus — ocHoBHo# 3akoH Poccuiickoit ®denepanun. deaepatuBHOE YCTPOUCTBO
P®. Cucrema rocyaapcTBEHHBIX OpPraHOB W TpUHIMIT paszzaeneHusi Biacted B PD. TlonsTue
rpaxzaancTBa. IIpusHanue, coOmiofeHue, 3alluTa pPaBHBIX NpPaB KEHIIMH M MYXYHH Kak
OCHOBHasi 00s13aHHOCTh TOCYAApPCTBA.

[TonsiTHe U mpeaMeT aAMUHUCTpAaTUBHOTO MpaBa. Ob6mas xapakrepuctuka Konexkca PD 06
aJIMUHHUCTPATUBHBIX TPABOHAPYIICHUAX. AOMUHUCIPAMUBHbIE NPABOHAPYUleHUs. TIOHATUE U
MPU3HAKUA. AOMUHUCMPAMUBHAS OMEEMCME8EeHHOCMb. TIOHATHE W npuHUUIbl. [loHsTHeE,
MIPU3HAKU U BUJbI aIMUHUCTPATUBHBIX HaKa3aHUM.

[lonsiTve ¥ TpeaMeT YrojaoBHOTO TIpaBa. YTOJIOBHAs OTBETCTBEHHOCTb: IMOHSTHE,
OCHOBaHWE BO3HUKHOBEHMS. [lonamue npecmynnenus: TpU3HaKH, cTpykrypa. CocraB
npectrymieHus. Coydactue B mpecTyrieHHH. OOCTOSTENbCTBA, MCKIIIOYAIOIINE MPECTYIHOCTh
nesiHud. [lonsituwe, nenm W BUIABI HAKa3aHWW. Yeonoewas omeemcmeenHOCmb 34 cogepuienue
npecmynienuti. YCIOBHOE OCYXJICHHE, OCBOOOXIEHHE OT YrOJOBHOW OTBETCTBEHHOCTH.
[IpenMer ¥ OOBEKT KPUMHUHAIMCTUKUA. MeToapl M 3aJaud  KpUMHHATUCTHKU. [loHsTne
KpUMUHAIUCTUYECKOW — uaeHTUukanuu. OOBEKTbI M BHUJBl  KPUMHUHAIUCTUYECKOU
unentuduxanuu. Kpumunanucruueckas Texuuka. KpumuHanuctuyeckas TaKTHKA.

DKOJIOTMYECKOE MPaBO: IMOHATUE, NMPEAMET METOJ U HCTOYHUKH HKOJIOTMYECKOrO IpaBa
P®. IlonsATue, BUABI U CTPYKTypa SKOJOTHMYECKUX MPABOHAPYLIEHUH, OTBETCTBEHHOCTh 3a UX
COBEpILEHHUE.

[Tonstne undopmarmu. OTBETCTBEHHOCTh 332 HapYIICHHE 3aKOHOJATENHCTBA O 3alllUTe
undopmanuu. [ocymapcTBeHHass TaifHa: TIOHATHE, 3alllUTa, TMPABOBOE pPETyIUPOBAHUE
roCy/lapCcTBEHHOU, cCiy:keOHOW u uHOW wuHbopmanuu. KoundunennmansHas uHbopMmaus:
MOHSATHE, BUJIbI U 3aIIUTA. 3allUTa IePCOHAIbHBIX JAHHBIX I'PAXKIaHUHA.

[londarue, mnpeaMer ©W  MeTOA TpPaXKJAHCKOro mnpasa. [loHsATME TpakJAaHCKOTrOo
MpaBoOTHOLIEHUs, ero  crnenupuka. CTpykTypa  TIpaXIaHCKOTO  MPaBOOTHOILIEHUSI.
IIpaBogeecniocoOHOCTh CYOBEKTOB I'pakJaHCKOTO NMPaBOOTHOMIEHUs. I'pakaaHe Kak CyOBEKThI
rpaXkJIaHCKOTO MpaBa. PU3NUECKUE U IOPUANYECKHE JIUIA: TIOHITHE, TPU3HAKH, KIacCU(PHUKALINSL.
Opunuueckue ¢axtel. IlpaBo cobctBenHocTH. IloHsTHE aBTOpckoro mpasa. IlonsTHe
nateHTHoro mnpasa. IlonsTue uHTemnekryanbHoi coOctBeHHOCTH (MC) M UCKIIOYUTETHHOTO
npasa. Knaccupukanus MC. Cuctema npaBoBOH OXpaHbl MHTEIEKTYalIbHON COOCTBEHHOCTH,
ABTOPCKUX M MATEHTHBIX IIPaB.

[TonsiTne X034KWCTBEHHOTO (TPEANPUHUMATENHCKOT0) MpaBa. [IpenMeTr X03sHCTBEHHOTO
(IpeanpuHUMATENbCKOTO) IpaBa, NPU3HAKH, METOABI IPaBOBOro peryaupoBaHus. llonsatue
XO35IIICTBEHHON U NPEANPUHUMATENIBCKON AEATEIBHOCTH.



[IpaBoBO€ perynupoBaHHE CEMEWHBIX OTHOLIEHMH. 3aKIIOUYEHHE U IpEeKpallleHue Opaka.
[TpaBa u 00s3aHHOCTH poaUTENCH U neTeil. AmuMeHThl. @OPMBI BOCIUTAHUS JIETECH, OCTaBIIMXCS
0e3 MoreyeHus: poauTeNeH.

[IpenMer u MeTo1 Tpy1OBOTO Mpasa. TpyaoBOi JOroBOp: MOHATHE, CTOPOHBI, COACPKAHUE.
Pabouee Bpems. Bpems otapixa. TpynoBeie criopsl. Juciurinaa Tpyaa.

[lonatne m wucrokum koppynuuu. HopmaruBHOe onpeneneHue xoppynuuu. IIpuanHbl
pacripoctpaneHust koppynuuu. Hakasyemble n HeHakazyemble (GopMmbl Koppynuuu. CKpBITBIE
(;maTentHbIe) (GOpMBI Koppynuuu. POpMBl KOppyNUUHU-TIpecTyIieHus. DopMbl KOPPYIIIHU-
npocrtynka. OopMbl MONIUTUYECKOW Koppynuuu. HopMaTuBHBIE IpaBOBbIE aKThl B cdepe
npotuBoAelictBus  koppynuuu. denepanbHblii  3akoH  oT  25.12.2008 Ne 273-®3 «O
MPOTUBOICUCTBUU KOPPYILIAK.

4. O0beM yueOHOM THCHHMIIINHBI

Buner yue6HOM paboTh B 3auerHsIx | B akangem.
CAMHHUIIAX yacax
OO01mas TPyA0eMKOCTb TUCIUIIJIMHBI M0 Y4eOHOMY TIAHY 3,0 108
AyIUTOPHBbIE 3aHATHSI: 0,9 32
Jlexruu (JT) 0,45 16
[Mpaktugeckue 3ausTus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
KonTakTHas camocTosiTennsHast pabora 0,2
CaMocCTOsATEeT HOE U3YUEHNE PA3ICIOB AUCITUTIIMHBI 75,8
Bua koHTpoOJIAA: 3a4eT / IK3aMeH 3a4yerT
Bunbr yue6HOM paboThI B 3auernnix | B acTpos.
CAMHHUIAX yacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 81
AyauTOpHBbIE 3aHATHS: 0,9 24
Jlexuuu (JI) 0,45 12
[Ipaktuueckue 3ansatus (113) 0,45 12
CamocrositesibHas padora (CP): 2,1 57
KoHTtakTHas caMocTosTebHAsI paboTa 0,15
CaMocToATenbHOE U3YUEHUE Pa3/IeiOB IUCIUTUIUHBI 56,85
Bua koHTpoJsi: 3a4eT / 3K3aMeH 3averT

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI

«Ixosiorus» (51.B.03.)

1. Heap IMCHUIUIMHBI «DKOJIOTUS» — CPOPMHUPOBATH y CTYACHTOB IPEACTaBIECHUE O
COBPEMEHHBIX IKOJIOTHYECKUX MpobiIeMax, 0 GU3NKO-XUMHUECKUX Mpolieccax, MPOTeKaroIuX B
Pa3IMYHBIX KOMIIOHEHTaX OKPY)KAIOWIEH CPENbl U O CTENIEHH aHTPOIONEHHOTO BO3ACHCTBUS HA
3TH MPOLECCHI; BBIPA0OTATh Y CTYI€HTOB HAaBBIKM CUCTEMHOTO MOJIX0/a K U3YUEHHIO U PEIICHUI0
9KOJIOTUYECKUX  MpoOJieM, BO3HUKUIMX B  pe3yiabTaTe MPOMBILIUICHHO-X03IHCTBEHHOM
JESITEIbHOCTH YEJIOBEKA, Pa3BUTh MBIIIJIEHHUE, MIO3BOJISAIONIEE IPABUIIBHO OLIEHUBATH JIOKAJIBHBIE
U OTJJQJICHHBIE NTOCJIEICTBUS IPUHUMAEMBIX PELIEHUH 711 OKPYKAIOUIEH Cpebl U YeI0BeKa.

2. B pe3yabTarte
O0akajiaBpuaTa J0JI/KeH:

M3yYeHUsl JAMCHMILUIMHBI o0y4yamoummiics 10 NporpaMmme



Obaadams CIENYIOIAMA KOMIICTCHITHSIMH:

J TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUA O COBPEMEHHOW (PHM3MUECKOW KapTHHE MHUPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA JJIsI TMOHUMAHUS
OKpy»Karolero Mupa u ssieHuid mpupoasl (OI1K-2);

J TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHUS O CTPOCHUH BEIIECTBA, IPUPOAEC XUMHUUECKOUN CBSI3U
B Pa3NMYHBIX KJIAaccaX XWMHUYECKHX COCIMHEHWH JUIs MOHMMAaHHUS CBONCTB MaTepHUAIIOB H
MeXaHHU3Ma XMMHUYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyxkatomem mupe (OITK-3);

3Hamy:
J OCHOBHBIE 3aKOHBI OOIIIEN IKOJIOTHH;

. 3aKOHOMEPHOCTH CTPOEHHUS U QYHKIIMOHUPOBAHUU OHOChEpHI;

J COBPEMEHHBIE IKOJIOTMUECKHE TPOOIIEMBI;

J OCHOBBI PallMOHATILHOTO MPHUPOA0NOIb30BAHNUS;

J OCHOBHBI€ MPUHIMIIBI 3aIIUTHI IPUPOJTHON CPEbl OT AHTPOIIOT€HHBIX BO3JEHCTBUIA;

. CTPOCHHE OCHOBHBIX Teocdep 3eMsid M OCHOBHBIE (DU3UKO-XUMHUYECKHE TPOIECCHI,

IMPOTECKAIOIINUE B HUX;

L OCHOBHBIC IMMOHATHUA Y TPUHIOHWIIBI KOHICTIIUH yCTOI\/II'-II/IBOF0 paSBI/ITI/IH;

J OCHOBHBIE€ CBEJICHUS O TJI00ATBLHON MpoOIeMaTuKe, MPUPOTHBIX pecypcax, MiIaHeTapHBIX
TpaHUIaX, aHTPOTIOTEHHOM BO3JICHCTBUH Ha OKPYKAIOIIYIO CPETy, YIIPaBICHUU KaueCTBOM
OKpYXKarollen Cpeibl;

. MIPUHIIKUIIBI 3€JICHON XUMUU;

yMmemb:

. MPUMEHSTh TIOJYYCHHBIC 3HAHWS I OICHKH COCTOSHHUS OKPYXKAIONICH Cpeasl H
PaIMOHAIBLHOTO UCIIOJIB30BAHUS ITPHPOJIHBIX PECYPCOB;

. WCIIOJIb30BAaTh CETEBBIC KOMIIBIOTEPHBIC TEXHOJOTHH M 0a3bl JAHHBIX IS PEIICHUS
KOHKPETHBIX 3KOJIOTHYCCKHX TPOOIIeM;

enaoemsn:

. MOHATHIHBIM aIllapaToM B 00JacTH OOIIeH 3KOJOTHH, PAIlMOHAIBHOTO HCIIOJIb30BAHHS

MIPUPOHBIX PECYPCOB U 3ALUTHI OKPYKAOLIEH Cpeibl.

3. Kpartkoe cogep:xaHue QU CHHUILITHHBI
BBenenue, OCHOBHbIE TOHATHUS JUCLUIUIMHBI.
MecTo AUCHUIUIMHBI B CHCTEME OOIEero M XUMHUYECKOro oOpa3oBaHHs. OJKOJIOTHYECKOE
oOpa3oBaHue u 00Opa3oBaHHE UIsI YCTOWYMBOTO pa3BuTHsA. OOHIECTBO M OKpyKaromias cpena.
[TonsTHE YCTOMYMBOTO Pa3BUTHS.
Mooyns 1. Obuue Bompocsl 3kosoruu. buocdepa. buoskonorus. buocdepa u ycroitunBocTs.
1.1 OcHoBHbIe 3aKOHBI 3KOJOTHU. buoskomnorus. Ilonstue 06 skocucremax. YCTOWUHMBOCTD
skocucteM buocdepa, ee BONIONUS U YCTOWYMBOCTh. DKOCHCTEMbI 3€MIIM U YCTOWYHBOCTb.
OcHoBHbIE cBefieHUs1 O MiaHere 3emuist. OCHOBHbBIE MOHSTHS HKOJOTMU. 3aKOHBI M MPUHIIMUIIBI
skonorun. [loToku sHepruum u BemecTBa B 3kocucTeMax. OCHOBHbIE OMOT€OXMMHUYECKUE ITHKITBI
(kpyroBopoTsl BemecTB). L{IUKIMYHOCTE Tipo1ieccoB B Orochepe U yCTOWYUBOCTD.
1.2 Hapoponacenenue. UenoBeuecTBo Kak yacTh Ouocdepsl. Jlemorpaduueckue mpodaeMpl
JIlnHamMuKa YeOBEYECKOM NOMYJSALMHU, POKIAEMOCTb, CMEPTHOCTH, BO3pacTHasi CTPYKTypa.
[IpobGnemMbl  COBpPEeMEHHOTO dTama pocTa YHCIEHHOCTH HaceleHus. [ eorpadudeckoe
pacripenieneHue HaceneHus. PerynrpoBanue HapoJOHACENEHUS.
Mooyns 2. Ctpoenue u coctaB reocdep 3emmn. OCHOBHBIE (DU3HKO-XUMHUYECKHE MPOIECCHI,
MpOoTEeKaIne B reocdepax



2.1 Atmocdepa 3emu

Ctpoenue atMocdepsl, posib (GOTOXUMUYECKUX PeaKUil B JOPMHUPOBAHUH COCTaBA aTMOCHEPHI.
[MapaukoBeiii  3ddexr. IlapaukoBbie razel B armocdepe. Knmmaruueckue MOCHenCTBUS
AHTPOINIOTE€HHOM JESITEIbHOCTH.

Pacripeniennenne koHIEeHTpauu 030Ha B atMochepe. O30HOBEIH cioi. [IpupoHbIil UK 030HA.
CoBpemeHHOE cOoCTOsIHHE 030HOBOrO ciiosi. IlocnencTBust paspyiieHus 030HOBOrO oSl 3eMiin
JUIs 9eoBeka u ouocdepsl B menom. CtpatocdepHbIil 030H U TPONoc(epHBIA 030H: CXOJICTBO U
pazmuunsi. MeXIyHapoJHOE COTPYAHHYECTBO B 0O0JAcTH OrpaHUYEHUE IPOU3BOJCTBA H
HCII0JIb30BAHUS 030HOPA3PYILAIOLIMX BellecTB. MOHpealbCKU TPOTOKOJI.

KucnoTtHeie 10X a1 ¥ MPOIIECCHI OKUCIICHUS pUuMecel B Tporocdepe. POTOXUMHUUECKHI CMOT.
2.2. 'mppocdepa 3emnun

Buner Bon Ha 3emie. IlpecHbie Boabl. ['miaponoruueckuid nuki. ['moOanbHbIE HKOIOTHYECKUE
npoOneMsl rugpocdepsl. [1aBHbIE KaTMOHBI U @HHOHBI NMPUPOAHBIX BOA. KHCIOTHO-OCHOBHOE
paBHOBecHE B TPUPOAHBIX BojaX. [llenounocTs npupoaubix BoA. OCHOBHBIE MPUYHHBI, STAIbI U
MOCJIEJICTBUSL  3aKUCIIEHUS  TNPUPOIHBIX  BOAOEMOB.  OKHCIMTENBbHO-BOCCTAHOBUTEIILHBIE
mpoueccsl B NPUPOJHBIX Bojgoemax. CrpaTudukanus TpUPOAHBIX BojgoeMmoB. I[Ipomeccs
a¢Tpodukanmu BogoeMoB. [[pHarHBI U TOCIIEICTBUS.

2.3. JIutocdepa 3emnu

3emuas kopa. I[louBa. Crpoenne nouBeHHoro ciosi. CoctaB nmouB. OpraHMYecKUEe BEIIECTBA B
noyBe. Pojb KUBBIX OpraHU3MOB B (POPMUPOBAHUHU IMMOYBEHHOTO CIIOS. TspKEIbIe METAUIBI B
nouse. Jlerpaganusa nous. BogHas u BeTpoBasi 3po3usi OYB.

Mooynv 3. AHTpPONIOTEHHOE BO3JIEHCTBHE Ha OKPYXKAIONMIYI0 Cpely | palroOHaIbHOE
MIPUPOIONIOJIE30BAHUE

3.1. [Ipupoausie pecypenl. [lonarre 06 oTxoaax MPOU3BOACTBA U MOTPeOIeHUA. MaIo0TX0IHbIE
1 6€30TX0/IHBIE ITPOU3BOJICTBA.

3.2 IlonsaTtne o MJaHETapHBIX TpaHUIAX. AHTPOINOTEHHBIE BO3MYILEHHS OHOTEOXUMHYECKHX
IUKIIOB a30Ta u ¢ocopa. OCHOBHBIC TPUHLIUIIBI 3€JIEHON XUMUH.

Mooynb 4. YCTOWUYNBOE Pa3BUTHE

[Tonsitne 06 ycToitunBoM pa3BuUTHH. VcTopusi craHOBIIeHUs MOHATHS. Bkian oTeduecTBEHHBIX
yueHbix. [lemn ycroitumBoro pasutusi OOH. MexayHapoaHOe COTPYAHHYECTBO B 00JaCTH
YCTOMUYMBOrO pa3BuTus. IIpoMbllnuieHHass 5KOJIOTHS M 3€J€Has XUMHS KaK HWHCTPYMEHT
obecreueHns yCTOMYMBOTO Pa3BUTHS. DKOJIOTHYECKas ITHKA.

4. O0beM TUCHUILIMHBI U BU/bI Y4eOHO# padoThl

. B 3auernpix | B akanewm.

Bun yue6Hoit paboThl
eIMHULax qacax

OO01mast Tpy/10eMKOCTh JMCHUILIMHBI 10 yueOHoMy miany | 3,0 108
Konrakthas padora (KP): 0,9 32
Jlexuunm (JIek) 0,45 16
[TpakTueckue 3anstus (I113) 0,45 16
CamocrosteanHnast padora (CP): 2,1 76
Pecdepar / camocTosiTenbHast mpakTuyeckas padora 1 36
CamocTosATeNbHOE U3YUEHUE TUCHUTIITUHBI 1,1 39,8
KonTakTHas camocTosiTenbHas pabota 0,2
Buja xoHTpoOJIA: 3a4eT - -




B B .
Bun yae6HO# paboThI SAICTHbIX actp
eIMHULIaX gacax
OO0wmast Tpy/10eMKOCTh JMCHUILUIMHBI 110 Yy4eOHoMy miiany | 3,0 81
KonrakTHast pa6ora (KP): 0,9 24,3
Jlexuuu (Jek) 0,45 12,15
[Tpaktuyeckue 3ausatus (I13) 0,45 12,15
CamocrositesbHas padora (CP): 2,1 56,7
Pedepar / camocTosiTenpHas mpakTudeckas padora 1 27
CamocTosATenpHOE U3YUEHUE TUCITUTIITUHBI 1,1 29,55
KonrtakTHas camocTosiTenbHast pabota 0,15
Bua koHTpoJIs: 3auer - -
AHHOTaNuA padoyeil NPOrpaMmMbl AUCUUIIIHHBI
«Haueprartenbnas reomerpusi» (51.B.04)
OBBEM JJUCHUIIJIMHBI U BUJbl YYEBHOMN PABOTHI.
Bun yae6HO# paboTh B B actponoMm.
3ad.el. Jacax
OO0masi TpyA0eMKOCTh IM CHUILIMHbI 4 108
KonrtakTHbIE Yachl 1,33 36
Jlexkuun 0,44 12
[IpakTuueckue 3aHATHS 0,67 18
JlaGopaTopHbie pabOTHI 0,22 6
CamocrosiTesibHas padora: 2,7 72
Pacuetno-rpaduueckne paboTh 1,89 51
IToaroroska K KOHTPOJIbHBIM 0,25 6,75
pabotam
Jpyrue  BUIBI  CaMOCTOATEIBHOUN 0,30 8,10
paboTHI
ITonaroToBka U cgada 3aueTa 0,22 6
KonrakrHas CaMOCTOSITEIbHAS 0,15
pabota
Bua uToroBoro KOHTpoJIs 3ader ¢ OEHKOH




Bun yueOHo# paGoThI B B akanem.
3a4.el.
Jacax

OO0masi Tpy10€eMKOCTb AN CHUTIJIMHbBI 4 144

KonTakTHBIE Yachl 1,33 48

Jlexn 0,44 16

[IpakTuueckue 3aHATHS 0,67 24

JIaGopatopHbie pabOThI 0,22 8
CamocrosiTesibHasi pa6oTa: 2,7 96

PacuerHo-Tpaduueckue padboThI 1,89 68

IToxroroska K KOHTPOJIBHBIM 0,25 9

pabotam

Jlpyrue  BUABI  CaMOCTOSITEIBHOM 0,30 10,8

paboThI

IToaroroBka v cgaya 3adera 0,22 8

KonTaktHas CaMOCTOATENbHAS 0,2

pabota

Bua uTOroBOro KOHTpOJIs 3a4yer c oLeHKOM

1. Hean TUCHUNIUHBI

— HAY4YUTh CTYJCHTOB CIIOCOOaM OTOOpaXE€HUs MPOCTPAHCTBEHHBIX (hOPM Ha TIOCKOCTH,
BBITIOJIHEHUIO M YTEHUIO YepTeKed, U MpaBUIiaM, U YCIOBHOCTSIM, MPUMEHSEMBIM MpPH 3TOM
(ctanmapram ECK]I).

3amada u3y4eHHsl HauepTaTeIbHONH T€OMETPUN CBOJIUTCS K Pa3BUTHIO
MIPOCTPAHCTBEHHOTO MpeJICTaBICHMUS, KOHCTPYKTHBHO-T€OMETPUUECKOTO MBIILUICHHUS,
CIOCOOHOCTEH K aHaIU3y M CHUHTE3Yy MPOCTPAHCTBEHHBIX ()OPM U COOTHOIIECHUN MEXKIY HUMH,
M3YYEHHUIO CII0COO0B KOHCTPYHPOBAHUS PA3TUUYHBIX T€OMETPHUUECKUX 0OBEKTOB.

2. TPEBOBAHUSA K PE3YJBbTATAM OCBOEHUSA JUCIHUITIMHbI

W3y4yenue Kypca HauepTaTeIbHOI F€OMETPUH IIPU MOATOTOBKE OAaKaJIaBPOB 110
HAIpPaBICHUIO «XMMUYECKasi TEXHOJIOTHS» JOJDKEH OBJIAJICTh CIETYIOIINMI KOMIIETCHIUSMH:
obuexynpTypHbiMH (OK), o6menpodeccuonansusimu (OIIK) u npodeccrnonansuasiMu (11K):

- TOTOBHOCTbH MCIIOJIB30BATh 3HAHUS O COBPEMEHHON (PM3MUYECKOM KapTHHE MUpa,
POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA JJIsl IOHUMAHUS
OKpy»Karoliero Mupa u sisnenuii npupoast (OITK-2);

- CIIOCOOHOCTBIO AHATM3UPOBATH TEXHUUECKYIO IOKYMEHTALUIO, TO0UpPaTh
00opyI0oBaHUe, TOTOBUTD 3asIBKH Ha MpHoOpeTeHre 1 peMoHT obopyaoBanus (IT1K-9);

- CII0OCOOHOCTH IUIAHUPOBATh U MPOBOAUTH PU3UUECKUE U XUMUYECKHE IKCTIEPUMEHTHI,
IIPOBOJIUTH 00pabOTKY MX pe3yJabTaTOB U OLEHUBAThH MOIPEIIHOCTH, BHIABUIaTh THIIOTE3bI U
yCTaHaBJIMBATh TPAHUIIBI UX IPUMEHEHHUs, IPUMEHATh METOIbl MAaTEMATUYECKOTO aHAIN3a U
MOJICTUPOBAHMSI, TEOPETUYECKOTO U dKCIIepuMeHTanbHoro uccnenoBanus (I1K-16).

3HATh:

- OCHOBHBIE 3aKOHBI TE€OMETPHYECKOTO (OPMHUPOBAHUS, MOCTPOCHUS U B3AUMHOTO
nepeceueHust MoJiesiel TNIOCKOCTH M MPOCTPAHCTBA, HEOOXOAUMBIE JUIS BBIIIOJHEHUS! U YTEHUS



yepTeXel KOHCTPYKLMH, pEIIeHuEe NO3UIMOHHBIX, METPUYECKUX 3a/ay; [PEeuMyLIECTBa
rpaduuecKoro crnocoda npeacTaBieHus nHpopmanum; rpadpudeckue Gopsi;

yMeTh:

- BOCIPUHHMATh ONTHUMAJIbHOE COOTHOIICHUE YacTeil U IeNIOr0 Ha OCHOBE Ipa)UuecKux
MoJieNiel, MPaKTUYECKH pEealM3yeMbIX B BHUJAE YEpPTEKEH KOHKPETHBIX IPOCTPAHCTBEHHBIX
00BEKTOB; HCIOJIB30BATh YEPTEXK, TEXHHUECKHH PUCYHOK Ui TPaQHUUECKOTO TMPEICTABICHUS
TEXHUYECKUX PEIICHUI; UCroab30BaTh cranaapTel ECKJ]l, KOHCTPYKTOPCKYIO JOKYMEHTAIIUIO B
MIPOU3BOICTBEHHOM, IPOEKTHON 1 UCCIIEI0BATENIbCKOM padoTax;

BJIAJIeTh:

- OCHOBHBIMHU TNOHSTHUSIMH, CBSI3aHHBIMM C rpaUuecKUM IMpeAcTaBlIeHueM MH(GOpMaluu
rpadguyeckuMu crnoco0aMu peHieHus: METPUUYECKUX 3ajad IPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTexax, METOJaMH MPOECLIUPOBAHMSI U U300pakKeHUsI POCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH.

3. Kpatkoe cogep:xaHue AMCUUTIHHBI:

Mopyas 1. OOmivie npaBuia BEIIOJHEHUS YepTEkKeEH.

[IpaBuna BeinosHeHUs U odopmieHus yeprexeil B coorserctBuu ¢ I'OCT. @opmartsr:
pa3Mepsl 1 0003HAYEHHE OCHOBHBIX U JIOMOJHUTENbHBIX (hopMaToB. Pacnonoxenue popmaros.
Macmitad: HaTypalbHbI MacimiTald, CTaHJApPTHbIE MAacHITaObl YMEHBIIEHHS M YBEIHMYEHUS.
Jluauu: tunel ¥ tomuuHa JUHUNA. pudt: Tunel u pasmepsl mpudroB. OCHOBHBIE HAANKUCU
rpaduyecKuX U TEKCTOBBIX JOKYMEHTOB.

I'eomerpuueckue noctpoeHus. ConpskeHUsi: OCHOBHbIE BUbl U MPaBUJIa BBIMOIHEHUS.
VYKIIOHBI U KOHYCHOCTH: pacyeT W MpPaBWJIa HAaHECEHUs Ha uyepTexe. JlelleHne OKpyKHOCTH Ha
paBHbIe yacTH. HaHeceHne BEIHOCHBIX U pa3MEPHBIX JUHUI Ha YEpTEXKE.

Monayas 2. [IpoenmpoBanue reOMETPUICCKUX PUTYD.

Meron mnpoekuui. Buasl mnpoenupoBanus. lleHTpanbHOE TpPOEHUPOBAHUE: ILEHTP
NPOCUUPOBAHUS, TUIOCKOCTh MPOCKIUM, MpoeHupyomue Jydd, npoekuud. CBoiicTBa
LEHTPaIbHOr0 NpoeurnpoBanusl. JlOCTOMHCTBA U HEAOCTATKHU LIEHTPAJIIBHOTO MTPOCLIMPOBAHUS.

[TapannensHoe npoenupoBanue. Hanpapienue npoenupyroniux iyyeid. CBorcTBa
napajuieJIbHOT0 IpoennpoBanus. [IpoenrpoBanye KOCOYroiabHOE U MPSAMOYTOJIbHOE
(optoronansHoe). CBOWCTBa OPTOrOHAIBHOTrO mpoenupoBaHus. OOpazoBaHUE KOMILJIEKCHOTO
yeprexka (dmopa Monka). OproroHanbHbIl yepTek Toukd. Koopmuuatel Touku. [TocTpoenue
TOYKH I10 €€ KOOPIAUHATaM.

[Ipsmeie muaun. CriocoObl 3amanus mpsiMoi Ha deprexe. Kiaccubukanus npsMbIX 10
PACIOJIOKEHUIO OTHOCUTEIBHO JAPYr JApyra: NpsMble IEpeceKaroluecs, MNapajulelibHble U
ckpemuBawomuecs. Knaccudukanus npsMbIX OTHOCHUTEIBHO IIIOCKOCTEH MPOEKIUM: MpsSMbIe
00IIero ¥ YacTHOTO MOJIOKEHUs —IpsSMbIE YPOBHA U Tpoeuupytomiue. [IpuHaane:xHOCTh TOUKU
npsiMoii. TeopeMa o0 mpoenupoBaHUM NPSIMOTO yria.

ITnockocts. CriocoObl 3a1aHus TUIOCKOCTH Ha yepTexe. Kiaccudukanus niaockocte mno
pacIoNIOKEHUI0 OTHOCHUTENIBHO TJIOCKOCTEH MPOEKIMI: IIOCKOCTH OOIIero M 4YacTHOTO
IIOJIO’KEHUS —IPOELUPYIOIIKE U YPOBHs. [[puHaNIEKHOCTh TOUKH U IPSAMOM INIOCKOCTH.

Kpussie nmunun. Knaccudukanysi KpUBbIX: LUPKYJIbHBIE U JEKaJbHbIE, 3aKOHOMEPHBIE U
He3akoHoMepHbIe. [Topsaaok kpuBoi nuHKUM. [1n0CKKMEe KpUBbIE TMHUKA BTOPOTO MOPSAJIKA: JIUIUIIC,
napabosa, runep6ona. [IpocTpancTBeHHBIE KpUBbIE: HUIMHAPUYECKass U KOHUYECKas BUHTOBbIE
JIMHUU.

IToBepxnoctu. OOpa3oBaHuE U 337aHUE NTOBEPXHOCTEH Ha yepTexe (KMHEMAaTHUECKUH U
KapkacHblii  crocoObr). Ilonstme 006 omnpexenurene noBepxHocTu. Kiaccudukanums
MIOBEPXHOCTEN: JIMHEWUAThIe U HEJIMHENYAThIe, TOBEPXHOCTU BPAILEHHUS, TIOBEPXHOCTH C JBYMS



HaIPABJIAIOIIMMYI U IJIOCKOCTBHIO Mapajienu3mMa. BUHTOBbIE TOBEPXHOCTU. XapaKTEpHbIE JINHUU
[IOBEPXHOCTEH BpalllEHUs: MEpUUaHbl, TJABHBIA MEpHUJUAH, [ApPAJIENH, 3KBAaTOp, TOPJIO.
[IpuHa1€KHOCTh TOYKU IOBEPXHOCTH.

I'eomerpuueckue Tena. [Ipoekii MHOrOIrpaHHUKOB (IpaHHbIE TEOMETPUUYECKUE TEIIA), B
TOM 4YHMCJI€ NMPaBUJIbHBIE (TETPadIp, TeKca’ip, OKTadAp, AOJAEKAdIp, UKOCA3/p), Tejla BpallleHus
(muuHAp, KOHYC, 1ap, Top).

Cummerpus reomerpuueckux ¢uryp. CUMMETpUs OTHOCHUTEIBHO IUIOCKOCTH, MPSIMOH,
TouKkd. CUMMETpHS BpallleHus, IOPSII0K OCH CUMMETPUH.

OmnpeneneHre HATYpAIbHOM BETMUMHBI OTPE3Ka MPSIMOKN M TUIOCKOW (DPUTYPBHI.
Onpenenenre HaTypaJIbHOM BEJIMYUHBI OTPE3Ka MPSIMON CIIOCOOOM MPSIMOYTOJIBHOTO
TPEYroJbHUKa W CHOCOOOM MPOEIUPOBAaHUS Ha JOMOJHUTENBHYIO IIOocKoCTh. IlocTpoenue
HaTypaJIbHON BEJIMYUHBI IIJIOCKON (PUTYpPHI.

[lepeceuenue reOMETPUYECKHUX 00pa3oB. Ilepeceuenue MHOTOTPaHHHUKOB,
MHOTOTpaHHUKa C IMOBEPXHOCThbIO BpaileHus. IlepeceueHre MOBEPXHOCTEH BpallleHUsS: IBYX
MPOCHUPYIOIINX MOBEPXHOCTEH, MpOeHHpyrome ¢ He mnpoeuupyromeit. I[lepeceuenne He
MPOELMPYIOUINX MMOBEPXHOCTEHN BpallleHHs ¢ MapauieIbHBIMU OCAMU. Teopema O mepeceueHun
COOCHBIX MOBEpXHOCTeW BpamieHus. [locTpoeHue JMHUM TepeceyeHus He MPOELUPYIONINX
MOBEPXHOCTEH BpalIEHUS C MEPEeCeKalolUMUCA OCSIMH METOJO0M KOHIIEHTPHUYECKUX cdep.
YacTHble cllyyall IepecedyeHus IOBEPXHOCTEH BTOPOro mopsaka: TeopemMa Momxka U ee
CJIEJICTBHE.

Moayas 3. M3o06paxenus npeametor o ['OCT 2.305-2009.

Nzobpaxenns. Buabl uzobpaxkennit mo ['OCT: Buapl, pa3pesbl, CeUeHHs, BHIHOCHBIE
sneMeHThl. OcHOBHBIE BHBL. ['NaBHBIN Bu, TpeOOBaHMs, MpEeabsABIsSEMble K IIaBHOMY BHIY.
JlononHUTENbHBIE U MECTHBIE BHUABL. Pa3pesbl, Kiaccu@HKaus pa3pe3oB MO PaCHOJIOKEHHUIO
CEeKyled IIJIOCKOCTM OTHOCHUTENIBHO TUIOCKOCTEHM MPOEKIHM: pa3pe3bl BEPTUKAIbHBIC,
TOpU30HTANIbHBIE W HakIOHHBbIE. Kiaccudukamus pa3pe3oB MO YHUCITY CEKYIIUX IJIOCKOCTEH:
paspe3bl MPOCThIE M CIOKHbIE —CJIOKHBIE CTYNEHYaTble W CIIOXKHBIE JIOMAaHbIE pa3pes3bl.
CoBMmeniennble H300pakeHusi. MecTHble pa3pe3bl. CeueHHUs HaJOKEHHbIE W BbIHECEHHBIE.
Brinocuele anemenTsl. [IpaBuna o603HaueHus: n300paskeHUH.

Haknonnsle ceuenusi reomerpudeckux Ten. llocTpoeHue mnpoeknuil U HaTypalbHBIX
BEJIMYMH FreOMEeTpUUECKUX Tejl. HakiioHHbIe ceueHnss MHOTOTpaHHUKOB. Bubl u npaBuia
MOCTPOCHUS CEYCHHM LUINH/IPA. 3aBUCUMOCTh BUAa HAKIIOHHOTO CEYEHUs KOHYCa OT
PaCMoOJNIOKEHUsI CEeKYIIel TIOCKOCTH OTHOCHTENBHO OCH KOHyca. HakioHHBIE ceueHus miapa.
[IpaBuna mocTpoeHust HAKJIIOHHBIX CEYCHHUM COUJICHEHHBIX TEl.

AxcoHoMmeTpuyeckue depTeku uznenuil. OO0pa3oBaHHE aKCOHOMETPUYECKOTO YepTexka.
[lepBuunas u BTOpuYHass mpoekuuu. KodpPUIHMEeHTh HCKaKEHUS aKCOHOMETPUYECKOTO
gyepTexka. llepexosl OT HaTypalbHBIX KOI((UIMEHTOB MCKAXKEHHs K MpHUBEICHHbIM. Buis
aKCOHOMETpHH. BrinonHeHne yeprexeil MHOTOYTOJIBHUKOB M OKPYKHOCTEM B IPSIMOYT'OJIBHOM U
KOCOYT'OJIbHON (TOPU30HTAJIbHON M (PPOHTANBHON) M30METPUSIX. AKCOHOMETPUYECKHE YePTEKU
reOMETPUYECKUX Tell. Pazpessl B aKCOHOMETPHH.

[Ipumenenune oOpa3oB U METOJOB HAuepTATEIbHOM I€OMETPUM JUIsl pelieHus (U3UKO-
XUMUYECKUX 3anad. ['paduueckoe wnzo0pakeHHE COCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM:
OTPE30K COCTaBa, TPEYTOJILHUK COCTaBa, TETPayAp cocTasa. I paduueckoe n3o0pakeHre CBOWCTB
MHOTOKOMIIOHEHTHBIX cHcTeM. ['paduyeckoe u300pakeHHE CTPYKTYpPbl BEIIECTB, NPHUMEPHI
n300pa’keHMsI BELIECTB.



AHHOTanuA padoyeil MPOrpaMMbl AW CHHUIIJIMHBI

«OCHOBBI KBAHTOBOW XHMHUH aHTHKOPPO3HOHHBIX MaTepuaJioB» (51.B.05)
1. Heab aucuunJInHbI
JOTMYECKH OPraHM30BAaHHOI'O O3HAKOMJIEHUS C OCHOBHBIMHM IOHSTHSIMH COBPEMEHHOMN
KBaHTOBOI XUMUH;
M3Y4YE€HUS OCHOBHBIX KBAaHTOBO-XMMMUYECKHX METOJOB pacueTa CTPOEHUS U CBOMNCTB
XUMHUYECKUX CHCTEM;
O3HAKOMJIEHHSI C  OCHOBHBIMHU  IHPEICTABJIECHUSMU O  XMMHMUYECKOM  CBSI3U WU
MEXMOJIEKYJISIPHBIX B3aUMOJACHCTBUSIX;
03HAKOMJIEHHUS C  O0COOEHHOCTAMM  XMMHMYECKOH  CBSI3U, MEXKMOJIEKYISIPHBIX
B3aMMOJICHCTBUN U CBOMCTB MOJIEKYJISIPHBIX CUCTEM H ITOJIMMEPOB;
MPUOOpPETEHUsI HAaBBIKOB PabOTHl C OCHOBHBIMH KBAHTOBO-XMMHUYECKMMH KOMITbIOTEPHBIMU

MIpOrpaMMaMH, UCTIOJIb3yEMbIMU Ha NMPAKTUKE.
2. B pesyabrare wu3yvyeHusi AMCUMIUIMHBI OO0y4yaloummiicss IO mporpamme

0akajiaBpuaTa J10JIKeH:
Obaaoams cnenyromumu  obmmenpodeccunonanbupiMu (OIIK) u npodeccuonansubsivu (I11K)
KOMIICTCHIIUAMMU:

TOTOBHOCTh HCTOJB30BaTh 3HAHUSA O COBPEMEHHOW (HM3MYECKOW KapTHHE MHpa,
MMPOCTPAaHCTBCHHO-BPEMCHHBIX 3aKOHOMEPHOCTAX, CTPOCHHU BCHICCTBA IJIA IIOHUMAHUA
OKpY»KaroIero Mupa u ssieHuii mpupoast (OITK-2);

TOTOBHOCTH HCIOJb30BaTh 3HAHUS O CTPOEHUHU BELIECTBA, MPUPOJIE XMMHUYECKOW CBS3U B
pPa3IMYHBIX KJaccax XUMHYECKUX COCIUHEHHMM s MOHMMaHHUS CBOWCTB MaTepHalOB U
MEXaHH3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpy»xkaromeM mupe (OITK-3);

TFOTOBHOCTh MPUMEHATh AHAIUTUYECKUE U YHUCIIEHHBIE METOJbl PEIIeHHs] MOCTaBICHHBIX
3a/1a4, MCIOJIb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJIOTHH, TPOBOAUTH 00pabOTKY
uHopMallud C  HUCHOJb30BAHUEM  MPHUKIAIHBIX [POTPAMMHBIX  CpPeACTB  chepbl
npodeccuoHabHON /eATeNbHOCTH, MCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUU U
0a3bpl JaHHBIX B CBOEH MpodeccHOHANIbHON 00JIacTH, MaKeThl MPHUKIAJHBIX MPOTpaMM s
pacdera TEXHOJIOTHYECKUX mapaMeTpoB obopymoBanus (I1K-2).

3name:

OCHOBHBIC TIOJIOKCHUS KBAaHTOBOMU XHUMHU, COBpeMeHHOﬁ TCOPHUU XUMHWYECKOH CBSI3H H
MCIKMOJICKYIIAPHOTO B3aHMOHeﬁCTBHH U IIPHUMECPbBI €€ IIPHUMCHCHUA K KOHKPCTHBIM
XHUMHYCCKHMM CHCTCMaM,

IIPpUHOUIIBI KOJINYECTBEHHOM XapaKTepu3alnuu aTOMHON U SHGKTpOHHOﬁ CTPYKTYDPBI
MOJICKYJIAPHBIX CUCTEM U IIOJIUMCPOB,

OCHOBHBIC B3aMMOCBA3U MCKIY 3HCKTpOHHOI>'I CTPYKTypOﬁ n (1)H3I/IKO'XI/IMI/I‘leCKI/IMI/I
CBOMCTBaMH BCIICCTB, JICKAIIUC B OCHOBC YIIPABJICHHUA CBOﬁCTBaMH;

BO3MOKHOCTH OCHOBHBIX COBPEMCHHBIX KBAHTOBO-XHMHWYCCKHUX PACUCTHBIX METOHOB U
o0JracTu ux MMPUMCEHUMOCTH.

Ymems:

HpI/IMCHHTL KBAHTOBO-XUMHUYCCKUC TOAXOAbI U MCTOJbI IS pacdy€Ta, UHTCPIIPCTALIUN U
npeACKa3aHus CTPOCHUA U CBOICTB MOJICKYJIIIPHBIX CUCTEM U ITOJIMCPOB.

Braoemw:



OneMeHTapHbIMU HaBbIKaMU IPUMEHEHUSI KBAHTOBO-XUMUYECKUX MTOIX0JI0B U METO/I0B
U MHTEPIIPETALMU PE3YNIBTATOB IIPH PEIICHUN IPAKTUUECKUX TEXHOJOTHYECKUX 3a]a4 U
CTaHJAPTHBIMU KBAHTOBO-XMMHYECKUMH KOMIIBIOTEPHBIMU IIPOrpaMMaMU.
3. Kparkoe cogep:kanue JUCHUIINHBI
Beenenne. IlpenMer kBaHTOBOM XUMHHM. POlb KBAaHTOBOW XMMHHU B ONMCAHUA XUMHUYECKHX
SIBJICHUH U IPOLECCOB. B3aMMOCBs3b KIaCCUYECKOW ¥ KBAaHTOBOM MOJIEIIEH MOJIEKYII.
Mopyas 1. OOmiyie NpUHIUIBI KBAHTOBON XUMUHU
OcHOBHbIE TOJIOXKEHUS KBAaHTOBOW MEXaHUKU. BapuallMOHHBIA METOJ HaXO0XJIEHUS BOJIHOBBIX
¢bynkuuii. [Ipubnmkenne He3aBUCUMBIX YacTUIl. MeTO T CaMOCOTJIACOBAHHOTO TOJIS JIJIsl aTOMOB.
[Ipubnmxenne HEeHTPaIbHOTO MOJIsL. ATOMHBIE OPOUTANIN U UX XapaKTEPUCTUKHU.
AHTUCUMMETPUYHOCTh 3JIEKTPOHHON BOJHOBON (yHKiMU. CrnuH-opbutanu. JletepMuHaHT
Cnetitepa. BBenenne B Meroapl Xaptpu-®oka u Kona-Illoma, xumuyeckas  TpaKkTOBKa
pe3yIbTaTOB. DIEKTPOHHbIE KOHPUTypaIllii aTOMOB C TOUKH 3pEHHUs KBAHTOBOW XUMUMU.
MoayJsb 2. MeTo/1bl KBAaHTOBON XUMHUHU
[Tpubmmxkenne bopHa-Onnenrelimepa, aanadaTuyecKuil MOTEHIMA U TOHATHE MOJEKYJISIPHOU
cTpykTypsl. Metonsl Xaptpu-®oka u Kona-1llaoma s monexynsl. [pubnmxenue MO JIKAO.
DOnekTpoHHas  Koppensuus. Meros  KOHQUIYpallMOHHOTO  B3auMojeWcTBUsA.  Teopus
BO3MYyIIeHUN. PacdeT sHeprum Aucconuanni XMuMUYECKUX CBSI3EH.
Uepapxuss meTon0B KBaHTOBOM XuMuW. Hesmnupuueckas KBaHTOBass XuMHs. ba3zucHbie
(GYHKIMM A7 HEOMITUPUUECKUX pacyeToB. ATOMHbIE U MOJIEKYJIIpHbIe Oa3ucHbIe Ha0Oophl. Poib
0a3uCcHBIX (DYHKIMI B OMHCAaHUHM CBOWCTB MoJiekyi. I[lomysmmupudeckue mMeroisl. BameHTHOE
NpUOIIDKEHHE. T-IJIeKTpoHHOE mnpuommwkenue. Meton Ilappusepa-Ilomma-ITappa. Ilpoctoit u
pacIIUPEHHBIN METOAbI XIOKKEIS.
TO4YHOCTP KBAHTOBO-XUMHUYECKHUX PACUETOB CBOMCTB MOJIEKYIL.
Moayab 3. XuMudeckas CBA3b U MEKMOJICKYJISIPHbIE B3aUMOACHCTBUS
OpOutanbHas KapTHHa XUMHYECKOM cBs3u. KOHCTpyKTHMBHas ©  JeCTpyKTHBHAs
unTepdepeHus opoburaneil. MonekyasipHble OpOUTANIM U UX CUMMETPHIHAS KiIacCU(HUKAIMS.
Koppensuuonnsie nuarpaMmsbl. DJIeKTPOHHbIE KOHPUTYpallMU JABYXaTOMHBIX MOJIEKYJ. AHaIu3
3acelIeHHOCTel opOuTaneit mo Mammukeny. [loHsTre o 3apsnax u mopsiaKax CBsA3ei.
[IpocTpaHncTBEHHOE pacHpeneraeHue 3JIEKTPOHHOM IUIOTHOCTU W XUMHUYECKAsl CBS3b.
Mexmonekynasipabie B3auMozelcTBus. JledhopmannoHHas 3MeKTpoHHas IMIOTHOCTh. CHibl B
MOJIEKYJIax.
3akirouenue. KBaHTOBasi XUMHMSI KAaK UHCTPYMEHT IPOTHO3a B XUMHUH.
4. O0beM y4eOHOH TUCHHUIIMHBI

Buner yue6HO# paboTh B 3aueTHRIX | B aKaJieM.
eIMHULax qacax
O0masi TpPyA0eMKOCTh AUCHUIVIMHBI 1O Y4eOHOMY | 3 108
IJIaHy
AyIuTOpHBbIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) 0,45 16
[TpakTiueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 2,11 76
KonTakTHas camocTosiTenbHas pabora 0,2
CaMocTOATENBHOE N3YUEHUE PA3/IETI0B IUCHUIUINHEI 75,8
Bua koHTpoOJISi: 3a4eT / IK3aMeH - 3a0




Bunpl yaeOHOI paboThI B 3aueTHBIX | B acTp. wacax
SMHHIIAX
O0masi TPyA0eMKOCTh JAUCHUIVIMHBI MO Y4eOHOMY | 3 81
JIAHY
AyIUTOPHBIE 3aHATHS: 0,89 24
Jlexuuu (Jlek) 0,45 12
[IpaxTueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57
KonrtakTHas camocTosiTenbHast pabota 0,15
CaMocTosATeIbHOE U3YUEHUE PA3JICIIOB TUCITUTUIAHBI 56,85
Bua konTpoJs: 3a4er / 3k3aMeH - 3a0

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«Teopusi BepOATHOCTEH U MATEMATHYECKAS CTATUCTUKA B TE€XHOJOTMH 3aIIUTHI OT
koppo3un» (b1.B.06)

1.1lean v 3a1a44 JUCHUIIJIMHBI
Lenbto OUCHUIUIMHBL SBISETCS (OPMUPOBAHHME Y CTYJEHTOB CHUCTEMbl OCHOBHBIX IOHSATHUH,
WCIOJBb3YEMBIX JJI IOCTPOCHHSI BAKHEMIIMX MAaTeMaTH4YECKUX MOJENe, MU yMEHHs
HCIIOJb30BATh MATEMATUYECKHE METO/IBI AJI1 ONIMCAHUS Pa3IMYHBIX MPOLECCOB.
OCHOBHBIMU 3a7jauaMU JUCUUIUIMHBI, pElIeHHEe KOTOPhIX oOecmeduBaeT AOCTHXKEHUE IIeNu,
SIBJISIFOTCSL:
(dbopmupoBanue MMOHUMAaHUS 3HAYMMOCTH MaTeMaTH4eCKOM1 COCTAaBJISIFOLIEH B
€CTECTBEHHOHAyYHOM 00pa3oBaHuU OakaliaBpa;
O3HAaKOMJICHHE C CHCTEMOM TIOHSATUM, HCIOJB3YEMBIX JJIsi ONMCAaHUS  BAXKHEHIIMX
MaTeMaTHYECKUX MOJIEIEN 1 MaTEMaTUHYECKUX METOJIOB, M MX B3aUMOCBSI3bIO;
03HAaKOMJIEHUE C TPUMEPaMU IPUMEHEHUSI MaTEMAaTUYECKUX MOJIETIEH U METO/I0B;
dbopMHUpOBaHHE HABBIKOB W YMEHHIl HCIOJNB30BaHUS MaTeMaTHYeCKHMX MojJelell
MaTeMaTH4YeCKUX METOJIOB.

2. Tpe0oBaHus K pe3yJibTaTaM OCBOCHMS AUCHUIITHHBI
Nzyuenue kypca TBuMC npu noaroroBke 6akanaBpoB 1o HampasieHuto 18.03.01 Xumuueckas
TeXHOJorusl, Mpouiib «TeXHOJOrusl 3alUTHl OT KOPPO3HM» CIOCOOCTBYET MPHOOPETESHUIO
CJIeIYIOLIMX KOMIIETEHIIUMN:

2.1. IIpodeccuonanbHbIE:
- CHOCOOHOCTBIO TUIAHMPOBAaTh U MPOBOIUTH (DHM3MUECKHE M XUMHYECKHE DKCIEPUMEHTHI,
MPOBOJUTH 00pabOTKY WX pPe3ylIbTaTOB U OIEHHBATh MOTPEIIHOCTH, BBIABUTATh TMIIOTE3bI U
YCTaHABJIMBATh T'PAHMIIBI UX NPUMEHEHUs, NPUMEHITh METOJIbl MAaTeMaTHYEeCKOro aHalu3a M
MOJICITMPOBAHUS, TEOPETUYCCKOTO U dKCIIepuMeHTanbHOro nccnenoanus (I1K-16).

3.B pe3yiabTrare uU3y4YeHHs JAUCHUILVIMHBI O0y4Yyawiuuiics M0 mNporpamme
O0akajiaBppuaTa J0JIKeH :
3HaTh:




OCHOBBI TEOPUU BEPOSATHOCTEN U MATEMATUYECKOW CTaTUCTHKU;
MaTeMaTHYECKUE TEOPUU U METO/IbI, JIEXKAIIUE B OCHOBE IIOCTPOEHUSI MaTEMaTUYECKUX MOJEIIEN;
OCHOBBI IPUMEHEHHUSI MATEMaTHYECKUX MOJIEIECH U METOJIOB.
YMETh:
BBIOMPATh MATEMATUUYECKUE METO/IbI, IPUTOTHBIC JIJIsl PEIICHUST KOHKPETHOH 3a1a4u;
WCIIOJIb30BaTh MATEMATUYECKUE TOHSTHS, METOJIbl W MOJENH Ui OMHCAHUS Pa3IWYHbBIX
IIPOLIECCOB;
BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, JIEKAIME B OCHOBE KOHKPETHBIX IIPOLIECCOB;
WCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKONU 0OPAOOTKHU JaHHBIX;
MPUMEHSATHh MaTeMaTHYECKUE 3HAHUS HA MEKTUCIUTUIMHAPHOM YPOBHE.
BIIAJIETh:
ocHOBamMHU (yHJIAaMEHTAJbHBIX MAaTeMaTHYECKUX TEOPUH ¢ HaBBIKAMU HCIOJIb30BaHUS
MaTeMaTHYeCKOIo anmnapara;
METO/IaMU CTaTUCTUYECKOW 00paboTKU MH(pOpMaLUK.

4.Kpatkoe coziepkaHue JUCIUILINHBIL:

4 CEMECTP

1. Teopusi BepositHocTeii. CiryualiHble BeJJMYMHBI U UX 3aKOHBI pacnpe/iesieHusl.
[Ipeamer Teopum BepostHOcTel. CoydaitHpie coObITHSA. [IpOTHMBOTIONOXKHBIE COOBITHS.
HezaBucumble coObiTua. OTHocutenbHass uacTtoTa. Kiaccuueckoe U reoMeTpHYecKoe
OTpe/ieieHue BEPOSITHOCTU. OJIEMEHTapHas Teopusl BeposiTHOCTEH. MeTo/bl BBIYMCICHHS
BeposiTHOCTe.  [IpocTpaHcTBO  snemMeHTapHBIX  coObITHA. Kiaccmdeckoe — ompesereHue
BEpOSATHOCTH.  AnreOpa  COOBITHI: TEOpEeMbl O  BEPOSTHOCTH CYMMBI  COOBITHIA,
MPOTUBOTIONIOKHBIX COOBITUM, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrommx
MOJHYIO IpyNIly. AKCHOMAaTH4ECKOE ONpeIeIeHUE BEPOATHOCTU. CTaTUCTUYECKOE ONPEIETICHUE
BEPOSATHOCTH. Y CIIOBHAsI BEPOSATHOCTb. 1€0PEMBI O BEPOSITHOCTU NPOU3BEIACHUS 3aBUCUMBIX U
He3zaBUCUMBbIX coObITH. [lonnas BepositHOCTh. [loBTOpHBIE HcnbiTanus. Popmyna bepuymmu.
JlokanbHas 1 UHTErpaibHas TeopemMbl MyaBpa-Jlamnaca. @opmyna [lyaccona.
[Tonsitue cny4aitHoi BenUuYUHbI. [[MCKpPETHBIE WM HENPEPBIBHBIC CIIydailHbIE BEJIMYMHBI. 3aKOH
pacnpezeneHuss ciay4yailHoi BenuuuHbl. DOYHKIMS pacmnpeieseHus, ee CBOilcTBa, rpaduk.
[InoTHOCTH pacmpeneneHnss HEeNPEPHIBHOM ClydyallHOW BEJIWYUHBI (IUIOTHOCTH BEPOSITHOCTH).
dopmyna Aig BEPOSTHOCTH MOMAJAHUS HENPEPHIBHOM CIy4allHOM BEJIWYMHBI B JIAHHBIN
WHTEPBAJI, BBIPAXKEHHBIM 4epe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPHUECKUN CMBICT (DOPMYIIBI.
bunomunansHOoe pacnpenenenue, pacnpenenenue Ilyaccona, paBHOMEpHOE pacmpeaeieHue,
HOPMAaJIbHOE pacipeesieHue, SKCIIOHEHIMAIbHOE pacipeieiieHue.

2.MaremaTn4yecKasi CTATHCTHKA.
[Ipeamer Maremarnuecko cTatUCTHKUA. OCHOBHBIE 3a/layd MaTeMaTHYE€CKOM CTaTUCTHKH.
Bri6opounsiii Metoa. Cratuctudeckoe omnucanue. Beibopku. ['nctorpaMma v MOJMUTOH YacToT.
Cratuctuueckas (dmnupuueckas) GyHKIHs pacrpeneieHus. BriOopouHble XapaKTepUCTHKH U
ux pacmpenenenus. CoctosarenbHble, YPPEKTUBHBIE CMEIICHHbIE M HECMEIEHHBIE OIEHKU
napameTpoB. CTaTUCTUYECKOE CPEAHEE, CTATUCTUYECKAsH AUCTIEPCHS] U CTATUCTUUYECKOE CpEe/IHEe
KBaJPAaTUYHOE KAK TOYEUYHBIE OLICHKM HEWU3BECTHBIX: MATEMATHYECKOTO OKMJIAHUS, TUCIIEPCHUH,
CpPEeIHEro KBaJIpaTHUYHOIO OTKJIOHEHHs. [loBepUTenbHbIE MHTEPBAJIBI U MHTEPBAIbHBIE OIICHKU.
JloBepuTeNbHBIE OIEHKA HEU3BECTHOW BEPOSITHOCTH MO OONbIIUM BbIOOpKaM. JloBepuTenbHas
OIIEHKa MAaTeMaTUYECKOT0 OXUJaHUs NPU HEU3BECTHOW aucnepcuu. JloBeputenbHas OlLIEHKa
CpeIHero KBaapaTUYHOTO OTKJIOHEHUs. TodHble BBIOOpOUHBIe pacmperneneHusi: CTeroaeHTa (t-
pacnipenienenue), ®dumepa-Cuenexopa (F-pacnpenenenue), Ilupcona (y?-pacmpesencHue).



HpOBepKa CTAaTUCTUUYECKUX THUMNOoTe3. MaTemaTudecKue MCTOZbI MPOBCPKHU CTATUCTUYCCKUX

TUTIOTE3. DIIEMEHThI TEOPUU KOPPEIIALIHH.

O0beM yueOHOI JUCHUNIMHBI

Bcero 4 cemecTp
Bujb1 yueoHoii padoThi 3a4. e./ 3a4. ej./
aK.4ac aK.4ac
O0masi TPyA0eMKOCTh JAUCHUILIMHBI 10 3/108 3/108
y4eOHOMY IIaHY
AYIUTOpPHbBIE 3aHATHSI: 1,33/48 1,33/48
Jlexmuu (JIek) 0,44/16 0,44/16
[IpakTuyeckue sansatus (I13) 0,88/32 0,88/32
CamocrosiTesibHas padora (CP): 1,67/60 1,67/60
KoHTakTHas caMOCTOSATENIbHAs paboTa /0.2
CaMOCTOSITeIbHOE U3YUEHHE Pa3IeioB /59 8
TTACIIMTUTUHBI ’
Bua xkontpous: 3aver ¢
JK3aMeH/3a4ueT OIIEHKOM
Bcero 4 cemecTp
Buapl yueoHo# padoTh 3a4. ef./ 3a4. ei1./
acTp.uac acTp.uac
O0masi TPya0eMKOCTh JMCHUIUIMHBI 110 3/81 3/108
y4eOHOMY IIAHY
AYIUTOPHbBIE 3aHATHS: 1,33/35,10 1,33/36
Jlexuuu (JIek) 0,44/10,80 0,44/12
[IpakTuueckue sarstus (I13) 0,88/23,76 0,88/24
CamocrositeabHasi padora (CP): 1,67/45,09 1,67/45
KoHTakTHas caMOCTOsATEIbHAs paboTa /015
CaMOCTOSTEIbHOE U3yYCHHE Pa3/IeioB /44 85
TUCITUTUTIHBI '
Bua xonTposs: 3ader ¢
3K3aMeH/3a4ueT OlleHKOM

AHHOTaN U padoyeil NPOrpaMmMbl JUCHUIIIHHBI
«JlabopaTopHsbie padoTsl Mo oprannyeckoii xumun» (51.B.07)

1. He.]'lb AUCHUIIJIMHBI — HpI/IO6pCTeHI/Ie CTYACHTAMH OCHOBHBIX CHHTC3a OPraHUYCCKUX

BCIIICCTB.



2. B pe3yabTare u3y4yeHus JHCUHUIJIMHBI CTYEHT J0JI2KeH:

Obnaoams cienyromumu mpodeccnonansabiMu KoMieteHIsIME (11K):

- CMOCOOHOCTBIO TUIAHUPOBATH M IMPOBOJUTH (PU3MYECKHE U XUMHUECKUE IKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY HMX pe3ylbTaTOB W OLEHHMBATH IOTPEIIHOCTH, BBIABHIaTh THIIOTE3BI
YCTAaHABJIMBATh TPAHUIBI UX NPUMEHEHHS, NMPUMEHSATh METOJbl MAaTEMAaTHYECKOTO aHaIM3a |
MOJICTUPOBAHMSI, TEOPETUIECKOTO U IKCIIepUMEeHTanbHOro rccnenoBanus (I1K-16)

- TOTOBHOCTBIO HCIOJIB30BATh 3HAHUS CBOWCTB XMMHUYECKUX JJIIEMEHTOB, COCTUHEHUN U
MaTepHaJIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccnonanbHoi nesirensHoctH (I1K-18)

- TOTOBHOCTBIO H3y4yaTh HAYYHO-TEXHHYECKYI0 WH(GOpPMAIHMIO, OTCYECTBEHHBIH M
3apyOeKHBIN ONBIT 1Mo Tematuke uccienopanus (I1K-20).

3nams:

- TEXHUKY 0€3011aCHOCTH B JJAOOPATOPHH OPraHUIECKON XUMHUH;

- MPUHIUTIBI 0€30MaCHOTO 00paIeHHs ¢ OPraHUIEeCKUMHU COETMHEHHUSIMU;

- METOJIBI ¥ BHJIBI XpOMaTOTrpaduu JUTsS OTIPEICTICHUS COCTaBa PEaKIIMOHHON CMeCH;

- TEOPETHUYECKHE OCHOBBI CIIOCOOOB BBIJICNICHUS, OYHCTKA W WACHTH(PHUKAINA
OpPraHUYeCKUX BEIIECTB;

- OKCTIEpUMEHTAIbHBIE ~ METOJBI  MPOBEACHUS  OPraHWYeCKUX  PEaKInH,
MIPOTEKAIOIINX 0 PA3INIHBIM MEXaHU3MaM;

- OCHOBHBIE OOIIHE METOJMKH B3aUMHOHN TpaHCPOPMAIUU KIIACCOB OPTaHUYECKUX
COEIMHEHU M.

Ymemo:

- MPUMEHATh  TEOPETHYECKHME  3HAHMS M OKCIEPUMEHTANbHBIE  METO/JIbI
MCCIIEIOBAaHUSI OPIraHUYECKOM XUMUU MPU pelIeHUH NMPOoPecCHOHANBHBIX 3a/1aY;

— chopmynupoBaTh ~ mpoOseMy W O0OCHOBaTb  BbIOOp  TpHOOPOB U
AKCIEPUMEHTAJIbHBIX METOJIOB UCCIIEJOBAHMS, MOCTABUTh LEIH U 3aJja4d U HaMETUTh MyTH UX
JOCTHKEHHUS;

- CHUHTE3UPOBATH COCTUHEHUS 110 MPEIOKEHHON METOTUKE;

- IPOBECTU BBIJCIIEHUE U OYHCTKY CHHTE3UPOBAHHBIX BEIIECTB HAa OCHOBE
TEOPETUYECKUX 3HAHUI M0 OPraHUYECKONH XUMHUH;

- BbIOMpATh paIMOHAJBHBIA CHOCOO BBIICICHHUS W OYUCTKH OPraHu4ecKoro
COEJIMHEHUS;

- OPEJICTaBISATh JlaHHBIE JAOOPAaTOPHOTO WCCIENOBaHWS B BUIE TI'PAMOTHO
0(OPMIIEHHBIX METO/IUK;

- IPOBOAMTH aHAIIM3 M KPUTHYECKHU OLICHHWBATH IMOJYUYEHHBIE IKCIEPUMEHTATbHbBIC
JaHHbIE, 0000IIaTh U JeaTh 000CHOBAHHBIEC BHIBO/IBI HA 0a3e MPOBEAEHHBIX OTIBITOB;

- BBIOPATh CMOCO0 MJICHTU(UKAIIMN OPraHUYECKOTO COEAUHEHHUS.

Braoemy:

- KOMILIEKCOM COBPEMEHHBIX SKCIEPUMEHTAIbHBIX METOJI0B OPraHMUECKOM XUMUHU
JUISl pELIeHNs] KOHKPETHBIX UCCIIeI0BATEIbCKUX 3a/1a4;

- 9KCIEPUMEHTATBHBIMI METOJAMU IIPOBE/ICHUS] OPraHUYECKUX CUHTE30B.

- OCHOBHBIMHM METOJJaMH UICHTU(UKAIIMH OPraHUYECKUX COeTUHEHUN

- nprueMamMu 00pabOTKH U BBIJIEICHHUS] CHHTE3UPOBAHHBIX BEILIECTB;

3HaHUSIMH OCHOBHBIX 3aKOHOB OpPraHMYECKOW XHMHUHU JUIS  COJepKaTeIbHOU
MHTEPIPETAMU NOJTYYEHHBIX IKCIIEPUMEHTAIBHBIX PE3Y/IbTAaTOB.

3. KpaTkoe coaepxkaHue JMCUMILIAHbBI



be3onacHble npreMbl U paBuiIa padoThI B 1a0OPaTOPUN OPraHMYECKOW XUMUH.

OO6mue MeTo bl paboThl B TabopaTtopuu opranudeckoi xumun. [locyna, Hanboiiee yacto
npuMensemass B Jaboparopuu. HarpeBanue. Oxnaxnenue. IlepememmuBanue. Mertoab
UACHTU(HUKAIIMA U OYMCTKU OPraHUYecKuX BeuiecTB. VIeHTUUKAIMS OpraHuYecKHX BEIIEeCTB
MOCPE/ICTBOM  pas3inuuHbIX BuAOB xpomarorpadpum (TCX, xpomarorpapuss Ha Oymare,
noHooOMenHast xpomatorpadus, BDXKX), Ttemmeparypel 1uiaBieHHs HU pedpaKTOMETPHUH.
MeTo bl crieKTpanbHON UAEHTU(UKALINYA OPTaHUYECKUX COEANHEHUH.

Henn wm 3amauM 3KCIEpUMEHTAa B OPraHUYECKOM CHHTe3e. TeopeTnueckue OCHOBBI
nporecca. BriOop ycnoBuii peakinuu. Pacuer cunTeza. OOmue mnpaBwia TOATOTOBKH H
npoBeJieHUs] cuHTe3a. TexHuka Oe3onacHocTu. [Ipubop s nposenenus cuHresa. [IpoBenenue
onbiTa. KoHTponbs 3a xomoMm peakuuu. Boiaenenue, ounctka M aHanu3 npoaykra. CHHTE3BI
BEIIECTB Pa3IMYHBIX KJIACCOB OPraHMYECKHX coeanHeHui. IIpoBeneHue sKcrniepuMEHTAIbHBIX
METOJIOB MCCIIEA0BAHUS PEAKIIHIA.

[IpoBenenue peakuuii, TPOTEKAONIUX 10 MEXaHU3MAM:

- HYKJ1€0(DUIIbHOTO 3aMeIlleHUs] — CUHTE3 IaJIor €HAIKaHOB;

- HYKJIEO(QWIBHOTO MPHUCOEAUHEHUS — CHUHTE3 CJOXKHBIX 3(QHUPOB KapOOHOBBIX KHUCIIOT,
aMUJI0B KapOOHOBBIX KUCIIOT, a30TCOAEPKALUX aIbJAETHAOB U KETOHOB;

- 2JEeKTPO(UIBLHOIO 3aMEUIEHUS B apOMAaTUYECKOM psAy — pPEaKIUH HUTPOBAHUSA,
OpoMupoBaHus, CyIb(HUpPOBaHUS;

- peakuuii JMa30THPOBAHUS U A30COUYETAHMUS;

- peaknuil OkucieHus (CMHTE3 areroHa, 1|,4-0eH30XWMHOHA, OCH30WHOW KHCIOTHI) M
BOCCTaHOBJICHUS.

4. O0beM yueOHOH TUCUMIITIMHBI

Bupr yue6HOM paboThI B B
3a4eTHBIX aKaJeM.
eAMHHUIAX yacax

O0masi Tpya0eMKOCTh AUCHUILIMHBI M0 Y4eOHOMY 5 79

JIaHy

AYIUTOPHbBIE 3aHATHS: 32/36 32

Jlexuunu (JIek) - -

[Ipaktrueckue 3ausarus (113) - -

JIabopaTopus 32/36 32

CamocrosiTeibHas padora (CP): 40/36 40

KoHrakTHas camocTosTenbHas paboTa 0,2

CamocTosITeIbHOE U3YUEHHE Pa3/IeiioB JUCIUTUINHBI 39,8

Buja xoHTpOJIA: 3a4eT / IK3aMeH 3auge

) T

Bunsl yueOHOM paboTh B B
3aYETHBIX acTPOH.
eMHMIIAX gyacax

O0masi Tpya0eMKOCTh JAUCHUILVIMHBI MO Y4eOHOMY 9 54

JIaHy




AYIUTOPHBbIE 3aHATHUS: 32/36 24127
Jlexuuu (Jek) -

[IpaxTnueckue 3ansrus (113) -

Jlaboparopus 32/36 24127
CamocrosiTeibHast padora (CP): 40/36 30/27
KonrtakTHas camocTosiTesibHast pabota 0,15
CaMocCTOsTeIbHOC U3YUEHHUE PA3JICIIOB TUCITUTUIAHBI 26,85
Bua koHTpoJIsi: 3a4eT / IK3aMeH ) 3aue

T

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«OpraHuyeckasi XuMHsI B TEXHOJIOTHH 3alIUTHI 0T Koppo3un» (51.B.08)

1. Heap qMCHUIUIMHBI — IPUOOpPETEHUE CTYIE€HTaMU 3HAHUNA O CTPOCHMM OPraHUYECKUX
COCIMHEHUHN, OCHOBHBIX XMMHWYECKHX CBOWCTBAX pA3JIMYHBIX KJIACCOB OPraHUYECKHUX
COEIMHEHUI U METO/IaX UX MOJIY4YeHHs], KaK IPOMBILUICHHBIX, TaK U TaO0OPaTOPHBIX.

2. B pe3yabTare u3y4eHus AMCHUINJIHHBI CTY€HT JT0JI3KEH:

Obnadams cnenyronumu npodeccuoHanbHbIME KommeTeHIusMu (I1K):

- CIIOCOOHOCTBIO TJIAHWPOBATh M MPOBOJNUTH (PH3MUECKHE W XUMHUYECCKHE IKCTICPUMEHTHI,
MPOBOJUTH 00pabOTKY HMX pE3yJbTaTOB M OLEHHBATh MOTPEHIHOCTH, BBIABUTATH T'HIOTE3bI
YCTaHaBIMBATh TPAHUIIbl UX NPUMEHEHHS, MPUMEHATh METOJbl MAaTeMAaTUYECKOro aHaiu3a U
MOJICITHPOBAHUS, TEOPETHUCCKOTO U IKCIIEpUMEHTaIbHOr0 rcciaeaoBanus (I1TK-16)

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMSI CBOWCTB XMMHYECKHX AJIEMEHTOB, COCTUHEHHUH U
MaTepHAaJIOB Ha MX OCHOBE JUTS PEIIeHHUs 3a1a4 npodeccroHansHoi aestensaocta (ITK-18)

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHUYECKYI0 HWH(GOPMALIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccaeaoBanus (ITK-20).

3nameo:

— TEOPETUYECKHUE OCHOBBI CTPOCHHMS W CBOWCTB PAa3JIMYHBIX KIACCOB OPraHUYeCKHUX
COCIMHCHU;

— crnocoObl TOJy4eHHs] U XHMMUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHMYECKHX
COCJIMHCHUH;

— OCHOBHBIE MEXaHU3MbI TPOTEKAHUSI OPTraHUUECKUX PEaKIIHil;

Ymemy:

— IPUMEHATH TeopeTnueckue JlaboparopHsie

— aHAJIM3UPOBATh U MPEJICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHU;

— COCTaBJISITh CXEMBI CUHTE3a OPraHUYECKUX COEAUHEHUH, 3aJaHHOTO CTPOCHHS;

Braoemns:

— OCHOBaMHU HOMEHKJIATYphl U KJIaccu(PUKAIIMN OPraHUIECKUX COCTUHEHUII;

— OCHOBHBIMH T€OPETUYECKUMH MPEACTABICHUSIMU B OPraHUYECKOM XHUMUM;

— HaBBIKAaMH 00OCHOBAHUS PAIMOHAIBLHBIX CIIOCOO0B MOTYYEHHSI OPTaHUYECKIX BEIIECTB.

3. KpaTkoe coaepxaHue IMCUMILIAHbBI

lanmorenonpon3BoAHbIE. Knaccuduxkarus. Howmenkmarypa. Ankun- u
AITWITATOTeHUIbL.apoMaTyeckue  ramoreHuabl.  M3omepusa. Homenkmarypa.  CrmocoObl
nonyueHusi. [IpocTpaHcTBeHHOE M dIEKTpoHHOE cTpoeHue. dusmueckne cpoiicTBa. Peakiuun
HYKJICO(UIHHOTO 3aMelieHus] W oTimerieHus. [loHsTne HyKIeoQUIBHOCTH W OCHOBHOCTH




peareHToB. AMOHICHTHbIE HYKJICO(HIBbHBIE PEareHTHI.

DNEeMEHTOOPraHM4eCKUe COEOUHEHMs. Tumbl CBS3€dl B 3JIE€MEHTOPraHUYECKUX
coeuHeHUsIX. CrocoObl MOMYYEHHUS JTUTUH- U MarHUMOpraHMYECKUX coeAuHeHui. Peakius
I'punbsipa, Mmexanu3m. Peakuun ¢ kapOOHUIBHBIMU coeMHEHUAMU. CHHTE3 aHTUKOPPO3HOHHBIX
COCIMHECHU M.

Crupter. @enoinbl.  [lpocteie 3¢dupbl. DnokcucoeanHEHHs. AJBACTHIIBI, KETOHBL
KapOoHOBBIE KHCIOTBHI M MX MPOHM3BOJHBIC. B KaXIIOM Kilacce paccMaTpHBAIOTCS CIIEAYIOIINE
paszenbl: HM30MEpHUs, HOMEHKIATypa, (QU3NYECKUE U XUMHUYECKHUE CBOMCTBa, CHOCOOBI
nostyueHusi. MexaHu3Mbl peaklinii. AHTUKOPPO3UOHHBIE CBOMCTBA COEAMHEHUH.

KapOoHoBbIE KHCIOTBI M HUX MpPOU3BOJHBIE. B KaxaoM Kilacce paccMaTpUBarOTCs
CIIEyIOIINE pa3/ienbl: H30MepHus, HOMEHKJIATypa, (U3NYeCKHe M XUMUYECKHE CBOMCTBA,
crocoObl oay4eHusl. MexaHu3MBbl peakiuil.

ManounoBeiit 3¢up. Ilonydyenune. Ctpoenue, CH-Kucnotnocts. Peakiuu koHaeHcarmn
MaJIOHOBOTO 3(upa M MaJIOHOBOM KHCIOTHI C albJAeruaaMu. AMUHOKHUCIOTHL. [[ukapOoHOBBIE
KHCJIOTBI.

A3oTcoaepKalme COEIUHEHHUS. Hurpocoenunenns. AmuHbl. B Kaxkaom kiacce
paccMaTpuBaroTCs CIEAYIOUIUE pa3/ieibl: U30MEpHs, HOMEHKIIaTypa, PU3NYecKrue 1 XUMHUYECKUE
CBOICTBa, CIIOCOOBI MOJTydeHHs. MeXaHU3Mbl peaKiuil.

A3a- 1 1na3ocoeMHEeHNs

[Tonyyenne nua3ocoeNMHEHUN peakUuend JIUa30TUPOBAHUSA: YCIOBUS IPOBEICHUS
peakuuu W MexaHu3M. Pusnyeckue cBoilcTBA. XuMHudeckue cBoicTBa. [lonyuenue wu
MPUMEHEHUE a30COCIMHEHUN.

4. O0beM yueOHOH TUCUMIITIMHBI

O6bem
By yaeOHol paboThI B 3a4eTHRIX | B akameMunuecknx
eIUHUIIAX gacax
OO0masi TpyA0eMKOCTh M CHUILIHHbBI 5 180
10 y4eOHOMY IIaAHY
AyauTOpHBbIE 3aHATHS: 1,78 64
Jlexuun (Jlek) 0,89 32
[Ipaktnueckue 3anstus (113) 0,89 32
JlaGopaTtopust - -
CamocrositesbHas padora (CP): 2,22 80
Jlpyrue BUabpl cCaMOCTOSATEIbHON pabOThI 2,22 80
Bua xoHTpOJIA: 3a4eT / 3K3aMeH 1 JIk3ameH (36)
KonTakTHas pabota — MHpPOMEKYTOUHAs 0,4
aTTeCTaIus
[ToaroroBka K 3K3aMeHy. 35,6
Bua HTOr0OBOIr0 KOHTPOJIS: IK3aMeH
O0bem
Bun yue6HO#I paboThI B 3aueTHBIX | B
eAMHUIIAX ACTPOHOMHYECKUX




qacax
OO0masi Tpy10€eMKOCTb IV CHUTIJIMHbI 5 135

1o y4e0HOMY ILIAHY

KonrakTHas paGora — ayautopsble | 1,78 48

3aHATHS

Jlexuu (JIek) 0,89 24
[Tpaktuyeckue 3austus (I13) 0,89 24
JlabopaTtopust - -
CamocronTesnnnasi padora (CP): 2,22 60

Jlpyrue BHIIBI CAMOCTOSTENEHONW PabOTHI 2,22 60

Bua xoHTpoJisi: 3a4er / 3k3amMeH 1 Ik3ameH (27)
KonTaktHass pabota — MPOMEKYTOYHAsS 0,3
aTTecTanus

[ToaroroBka K 3K3aMeHYy. 26,7

Bu HTOroBOro KOHTPOJIS: JK3aMeH

AHHOTaNUA padoyeil NPpOorpaMmMbl JUCUMIIIIMHBI
«MunepaJgorusi u kpucrauiorpagus» (b1.B.09)

1. Heab AMCHMIIMHBI - COCTOUT B MPUOOPETEHUU CTYIEHTAMH 3HAHWH 00 OCHOBHBIX
MOHATUAX KPUCTAIUIOTpaduu, KpUCTATUIOXUMUN, MUHEPAJIOTHH U TIeTporpaduu Jisl IOHUMAaHUS
B3aMMOCBSI3U BHYTPEHHETO CTPOEHHUS TBEPIOTO Teja C €ro (PU3MKO-XUMUUYECKUMH CBOHMCTBAMH
JUISl YIPABJIEHUSI CTPYKTYPOU M KAYECTBOM TEXHUYECKHUX MAaTEpPUAJIOB.

2.B pe3yabtare wu3ydYeHMs [MCUMIUIMHBI oOy4yawuuiics 10 mnporpaMmme
0akajiaBpuaTa J10J/IKeH:

Obnadams CIEYIONTUMA KOMITETCHIUSAMMU:

- FOTOBHOCTBIO HCIIOJIB30BAaTh COBPEMEHHBIE 3HAHUS O KPUCTAIIIOXUMHUYECKOM
CTPOEHHUH BEIIECTBA JUIs IOHUMAaHHUs OKPYXKAIOIIEro Mupa u siacHuil mpupo sl (OITK-2);

- CIIOCOOHOCTBIO  HMCMOJIB30BaTh 3HAaHUSA O CTPOCHHUM BEIIECTBa, MPHUPOJIES
XUMHUYECKOHN CBSI3M B PA3IMYHBIX KJIACCAX COCIMHECHHUM I IIOHUMAHHS UX (PU3UKO-XUMHYECCKHX
csotict (OITK-3);

- CHOCOOHOCTBIO MPOBOJUTH KPUCTAUIOXMMHUYECKUN aHAIIM3 CBHIPbs, MaTECPHAIIOB H
TOTOBOM MPOYKIMH, OCYIIECTBISATH OLIEHKY pe3ysibTaToB aHamu3a (ITK-10);

- CIIOCOOHOCTBIO  IUIAHUPOBaTh W MPOBOJAWTH  KpUCTAJUIOrpadudecKoe,
KPUCTAJIOXUMUYECKOE W MHHEpaJoruueckoe H3ydeHHe, MPOBOIUTH 00pabOTKy ero
Pe3y/IbTaTOB, MPUMEHSATH METOIbI KOMITbIOTEpHOTO MoaenupoBanus (ITK-16);

- TOTOBHOCTb HCIOJIb30BAaTh 3HAHUS KPUCTAUIOXMMUYECKHUX CBOMCTB COEIUHEHHUI U
MaTepHaioB Ha MX OCHOBE JUTS pelIeHHUs 3a1a4 podeccronanbhoi aesteaproctd (ITK-18).

3name:

- OCHOBHBIE  3aKOHBI W  TOHATUS  Kpuctawiorpaduu, KpUCTAIIOXUMUH,
MUHEPAJIOTUHU U meTporpaduu

- OCHOBHBIE  TOJIO)KEHHUSI ~ CTPOEHUSI  KPUCTALUIMUECKHX  TBEPABIX  TeN:
KpUCTAJUITMUECKasi CTPYKTypa BELIECTBA, MPOCTPAHCTBEHHBIE TPYNIbl CUMMETPUHU, OCHOBHBIE



TUTBI KPHUCTAJUIMYECKUX CTPYKTYP, B3aMMOCBS3b KPUCTAJUTMUECKOW CTPYKTYpPHI M (DPHU3HUKO-
XUMHUYECKUX CBOMCTB;

- 00ITMe MPUHITUIBI KIACCH(PUKAIIUN ¥ ONTUCAHUS KPUCTALTUIECKUX CTPYKTYP

- OCHOBHBIE  KpHCTaUIOTpaduyeckue ¥ KPUCTAUIOXUMHUYECKHUE  METOJIBI
HCCIIEIOBAHUS KPUCTAJUIMYECKUX TBEPJIBIX TEII,

Ymems:

- OTIPENICIIATh W ONMHUCHIBATH OCHOBHBIC CTPYKTYpPHBIC THUIBI (YHCIO (OPMYIBHBIX
€AVHUI], KOOPAMHAIIMOHHBIE YHMCIIA, KOOPAMHAITMOHHBIE MHOTOTPAHHUKH, HAJTMYUE TJIOTHEHIIINX
YIAKOBOK), pEIIaTh THUIOBBIE 3aJauyd TI0 OINPEICICHUI0 KAaTEeropuH, CHUHITOHHH, THUIY
LIEHTPUPOBAHUS KPUCTATUIMUECKOU PEIICTKY;

- YCTaHABJIMBATh B3aUMOCBS3h MEXKJY KPHUCTAJUIMUYECKOW CTPYKTYpOll U (U3UKO-
XUMHYECKUMU CBOMCTBAMU;

- WCTIONb3Ysl 3HAHUSI OCHOBHBIX IMATHOCTUYECKUX CBOMCTB MUHEPAIOB M TOPHBIX
MOPOJ MPOBOJIUTh UX OMUCAHUE;

- WCIIONb30BaTh COBpeMEHHbIe VIHTepHET-pecypChl, TeMaTH4eCKiue 0a3bl JAHHBIX U
MOJIEIMPOBAHWE B MPUKIAJAHBIX MpOrpaMMax JUisi COCTaBJICHUS OINWCAHUS 33JaHHOTO
KPHUCTAJUIMYECKOTO BEIIECTBA.

Bnaoemw.:

- METOIUKOM OMMCaHusI MOP(OJIOTUN KPUCTATTMIECKIX TBEPIBIX TET;

- METOIUKOHN OnpeIeIeHUS bopmyn CUMMETPHH KPUCTAJUIMYECKUX
MHOTI'OTPaHHUKOB;
- METOAUKON KPUCTAJUIOXUMUYECKOTO OnucaHus OCHOBHBIX THIIOB

KPUCTANINYECKUX CTPYKTYD;

- HaBbIKAMM  WACHTUGUKAIMM  BEIIeCTBA IO  JAHHBIM  KauyeCTBEHHOIO
pEeHTreHo0(a30BOr0 aHAIN3a;

- METOJMKOM OINpe/IeNIeHUs] U ONMCAHUSI OCHOBHBIX MUHEPAJIOB U TOPHBIX MOPOJ 110
JIMarHOCTHYECKUM MPU3HAKAM.

3. Kpartkoe cogep:xaHue U CHHILITHHBI

Beenenue. CopnepkaHue, 3aJadyd W B3aMMOCBSI3b € JIDYTUMH  JTUCHMIUIMHAMU
CHELUAIBHOCTH.

OcHoBbl kpuctauorpaguu. Kpucramanueckass CTpykTypa U CUMMETPHsS KPUCTAJUIOB.
CummeTpusi Kak MNPUHLUI KJIACCU(DUKALMU KPUCTAUIMYECKUX TBEPABIX TeJl, IMOHATHE 00
MU30TPOIIHBIX M AaHHU30TPONHBIX  KpucTaulax.  OCHOBHBIE  CBOWCTBA  KPHUCTAJUIOB:
aHU30TPOIUS/M30TPOIHS, OJHOPOJHOCTb, CHOCOOHOCTh OIPAHATHCA, CHUMMETpPHUS. JIEMEHTbI
CUMMETpUM KOHeuHbIX ¢uryp. dopmyna cummerpuu. [loHATHA KaTeropuu, CUHIOHUH, BHJ
CUMMETpUU. MeXIyHapoaHas CHUMBOJIMKA M TEOPEMBbl CIOXKEHHs. 32 BUJA CHUMMETPHUH.
IIpaBuna kpucramiorpaguyeckoil YCTaHOBKM KpUCTAJUIOB, cTepeorpaduyeckue MpOeKIUU
JIEMEHTOB CHMMETPUM M IPOEKIMH TpaHed KpHucTauioB. POpMbI HICATBHBIX KpPUCTAJUIOB:
IPOCThIE M KOMOMHHMpOBaHHBIE (DOPMBI OTpaHEHUs, MPOCThle (GOPMBI OrpaHEHHs HU3LIEH,
CpPEIHEN M BBICIIEW KAaTEropuil, MPOEKIUN I'paHel. PealbHble KpUCTAUIb: OCHOBHBIE METO/bI
BBIPAIIMBAHUS KPUCTAJUIOB U3 PACTBOPOB U PacIIaBOB, (POPMBI PEATbHBIX KPUCTAIIIOB.

OCHOBBI KpUCTAJUNIOXMMHUHU. OJIEMEHTHl IPOCTPAHCTBEHHOW pemeTku. TpaHcuanus.
OneMEeHTbl CHUMMETPUM  KPUCTAUIMYECKMX  PELIETOK. OjeMEeHTapHas  siueika. Tumbl
TPAHCISLUMOHHBIX pewmeTok. 14 TtunoB pewerok bpasa. IlpocTpaHcTBEHHBIE Ipynmbl IO
®enopoBy. 230 mpocTpaHCTBEHHBIX Tpynn. OCHOBHBIE CTPYKTypHbIE TuIbl. OmnmcaHue
KPUCTANIMYECKUX CTPYKTYp: HYHCIO (POPMYIBHBIX €IMHHUIl M CTeXHOMETpuueckas (opmyna



COEJIMHEHUS, KOOPAMHALMOHHOE YMCIIO, KOOPAWHALMOHHBI MHOTOTPAaHHMK, PEHTI€HOBCKAs
IUIOTHOCTh, IUIOTHEHIINE YHNAKOBKM U 3allOJHEHHOCTb IIyCTOT, TPOEKIHs Ha 0a30BYIO
II0CKOCTh. OMHUCaHne CTPYKTYPHBIX THIIOB MPOCTBHIX BEIIECTB (Meau, Maruus, rpadura, anMasa
u 1p.), OuHapHbIXx coemuHeHuit tuma AX, AXn (ramuta, ¢umoopura, pyTHiaa © Ap.),
CIIOKHOOKCUJHBIX COEOUHEHMM (IUNUHENH, MepoBckUTa H Jp.). Kpucramnoxumuueckas
kinaccupukanus cwiukatoB. [loHsATHs w30MOpGU3M ¥ HOTUMOP(U3M KPHCTAITMYECKUX
TBEpAbIX Tei. TBepable pacTBOpPHl M yciaoBUs MX oOpasoBaHus. OOIMe NpPEICTaBIECHUS O
PEHTI€HOBCKUX METOJaX aHaJIM3a, KAYeCTBEHHOM PEHTIeHO(}a30BOM aHAIM3e, UACHTH(PHUKALINS
BELIECTBA 10 JAHHBIM PEHTI€HO(a30BOTO METOA aHAIN3A.

CoBpemeHHbIE TeMaTHUeCKHe 0a3bl JaHHBIX M0 KpUCTAIIOrpapuu, KpUCTAUIOXUMUU U
MUHEpAJIOTUM U TPUKIAJAHbIE KOMIIBIOTEPHBIE MPOrPAMMBI Ul OMUCAHUS KPUCTAIIIMYECKUX
TBEPAbIX TE.

OcCHOBBI MHHEpaAJIOTUM U  meTporpaduu. OOmue cBeaeHUsT O MHHEpalax:
KJIacCU(UKAIUsI MUHEPAJIOB M0 XUMHUYECKOMY COCTaBYy M OCHOBHBIE MPEICTABUTEIN Pa3HBIX
KJIaCCOB, JIMarHOCTUYECKHE CBOWCTBA MHUHEpAJIOB (TeHe3uc, MOp(oIorus, XUMHUYECKHI COCTaB,
LBET, I[BET uepThl, OJEeCK, TBEPJAOCTh, CHAWHOCTb, MPO3PAYHOCTh, IUIOTHOCTH HJIP.).
Ompenenenre MUHEPATOB MO WX (DU3UKO-MEXaHWYECKUM cBoMcTBaM. OOmme CBeIeHUs O
TOPHBIX MOPOJIaX: CUCTEMAaTHUKa FOPHBIX MOPO/JI [0 TEHE3UCY. ONKMCAaHUE TPECTaBUTENEH Pa3HbIX
TUIIOB TOPHBIX MOPOJ, OCHOBHBIE XapaKTEPUCTUKH TOPHBIX MOpoJ (IFe€HEe3UC, MUHEpPaIbHBIN
COCTaB, CTPYKTYpa, TEKCTYypa, TBEPAOCTb, IJIOTHOCTh TOPHBIX Mopon). OmpeneneHrne ropHbIX
HOPOJI O X (PU3UKO-MEXaHUYECKUM CBOMCTBAM.

4. O0beM yueOHOH TUCUMIITIMHBI

Bunx yaeOHoli paboTh B 3a4eTHBIX | B akageMudeckux
SAMHUIIAX yacax
OO0mas TPyA0eMKOCTh TUCIHIIJIHHBI 3 108
10 y4eOHOMY ILIaAHY
AyauTOpPHBIE 3aHATHS: 1,33 48
Jlexuunm (JIek) 0,44 16
[IpakTrueckue 3aHATHS 0,44 16
Jlabopatopus (JIab) 0,44 16
CamocrositeqbHas padora (CP): 1,67 60
CaMocToaTenbHOE U3yUeHHUE pa3/ielIoB Kypca 1,67 59,8
KoHTtakTHas caMocTosTeIbHAs paboTa 0,2

Bua uroroporo KOHTPOJIA: 3a4Y€T - -

Bun yue6HO# paboThI B 3a4eTHBIX | B actpoHOM.
eIMHULaxX qacax

O0mas TpyA0eMKOCTb JMCIHIIIMHbI 3 81

1o y4e0HOMY ILIAHY

AyIuTOpHBbIE 3aHATHS: 1,33 36

Jlexuunu (Jlek) 0,44 12
[IpakTuueckue 3aHATUS 0,44 12
JIaGopatopus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 1,67 45

CaMocCTOATENBHOE N3YUEHUE PaA3/IENoB Kypca 1,67 44,85




KonrakTHas camocTosiTenbHast pabota 0,15

Buja urorosoro KOHTPOJISA: 3a4€T - -

AHHOTanus padoyel NMpPOrpaMmbl JMCHUIIHHBI
«IIpoekTHpoOBaHue 1eTajleil MAIIMH U ANIIAPATOB B TEXHOJIOIMHU 3aIlMTHI OT
koppo3un» (b1.B.10)

1. Henun 1 3apa4u AU CHMIIMHBI

Henp aucuMnJMHBI - HAy4YdUTh CTYJIEHTOB TBOPYECKOMY IMOJIXOAY K BBIIOJIHEHHUIO
UMHXEHEPHBIX PACYETOB HA IPOYHOCTb, KECTKOCTh U YCTOMUMBOCThH 3JIEMEHTOB KOHCTPYKIIH,
JieTajneil ¥ y3J10B MallluH U anmaparos.

OCHOBHBIMH 32/1a4aMM JAUCHUMILIMHBI, PEIIEHUE KOTOPHIX 00ECIeUMBAET TOCTHKEHHE
LeJIU, SIBJIIOTCS:

° M3Y4YE€HHE TUIOBBIX 3JIEMEHTOB KOHCTPYKIUH XUMHUYECKOTO 000pYyIOBaHMS;
J OCBOEHHE OCHOB METOJIMKHU MPOCKTHPOBAHUS;
. obOecriedyeHre HEOOXOIMMOM TexXHMYecKOM uHpopMaluend i BOCHPUATHS

CTYACHTAMH PsJia MOCICYIONUX TUCITUTUINH.

TpeOoBaHMsI K pe3yJIbTaTaM OCBOCHHUS JUCIHILTAHBI

Nzyuenne kypca «l[IpukimagHas MexaHHKa» CIIOCOOCTBYET MPHOOPETEHUIO CIICAYIOIINX
KOMITETCHIIUI:

o CIIOCOOHOCTh  HaJlaXXMBaTh, HACTPAWMBaTh W  OCYIIECTBJIATH  IPOBEPKY
obopynoBanus u mporpaMmmubix cpeacts (ITK-6);

o CIIOCOOHOCTh ~ AQHAJIM3UPOBATh TEXHUYECKYI0 JOKYMEHTAllUIo, MoAOUpaTh
000pya0BaHKE, TOTOBHUTD 3asBKH Ha MPHOOpeTeHne u peMoHT obopyaoBanus (ITK-9).

2. B pe3yabTaTre u3ydeHUs AUCHMILUIMHBI OO0Y4YalOIIUICA 1O NporpamMmme

0axajiaBpuaTa J10JI5KeH 3HATh:

o KOHCTPYKIMM, THIQXU W KPUTEPUH pPabOTOCIOCOOHOCTH JeTaliel MalllKH,
cOOpPOYHBIX eMUHHMI (Y3JI0B) U arperaros;

o OCHOBBI TEOPUHM COBMECTHOM pabOTHI U METO/bI pacueTa JAeTajiei U y3JI0B MalluH
Y anmnapaTtoB XUMUYECKOU TEXHOJIOTHH;

yMeTh:

. BBITIOJHATh M YUTATh TEXHUUYECKUE CXEMBbI, YEPTEXKH U ICKU3bI JeTajlel, y3JI0B U
arperaTtoB MalllH, COOPOYHBIX YepTEKeH U YepTekH OOIIEro BU/IA;

. IPOU3BOIUTH pAacueThl MO OCHOBHBIM KPHUTEPHUSIM pabOTOCIOCOOHOCTH H
KOHCTPYHPOBaHUs JeTaleil MallluH;

. IPOU3BOJIUTH pacuyeThl U KOHCTPYMPOBAHHE JETajeil MalluH U MEXaHHU3MOB C
Y4ETOM MPOU3BOICTBEHHOM TEXHOJOTUH U SKCILTyaTaliH;

BJIAJIETh:

° HaBbIKAMU KOHCTPYUPOBAHUS M TEXHUYECKOTO TBOPUECTBA;

° paBUIaMU NOCTPOEHUS TEXHUUECKUX CXEM U YepTEexKeEH;

° OCHOBHBIMM METOJAaMHU pacyeTa U MPOEKTUPOBAHUS MEXAHMUYECKHX Y3JIOB U

3JIEMEHTOB TEXHUKH.
. Kpartkoe conep:xanue TUCUUTLTUHBIL:
Moayas 1. «PacyeT XMMHYECKOr0 anmnapara ¢ MexaHH4eCKHM IepeMelInBa M
YCTPOMCTBOM.
ITo BceM aTamam KypcoBOro mpoekTa odopmiiseTcs: euHasi OSCHUTENbHAS 3amucKa. B



MOSICHUTENIFHYIO 3alMCKYy BKJIIOYAIOTCS TPOCKTHBIE M TPOBEPOUYHBIC pPACUYECTHl THUIIOBBIX
3JIEMEHTOB B COOTBETCTBHH C JICHCTBYIOIIMMHU MeTOAUKaMu. [IponsBoaurcs:

1) BbIOOP KOHCTPYKIIMOHHBIX MaTePHAJIOB;

2)pacyer OCHOBHBIX I€OMETPUYCCKUX PAa3MEPOB armapaTa;

3)pacyer TOJNIIMH CTEHOK armapaTa u pyOaIlku;

4)ox0op MpPHUBOA;

5)pacuer ¢uaHIIEBOrO COCANHEHHUS KPBILIKH C KOPITYCOM ariapara,

6) pacuer BaJia MEIIAJIKK HA BUOPOYCTOWYUBOCTh M IPOYHOCTB;

7)on0op u pacyer My(Thi;

8)mo100p M pacueT YO THEHHS.

Moayas 2. «HepTe:x 00111ero BUAa annaparay.

BrimonHseTcss 4epTexk oOIIero BHa ammapara ¢ BUIAMH, pa3pe3aMH, CEYCHUSIMHU U
BBIHOCHBIMH DJIEMEHTaMHU, JAIOUIMMH TIOJIHOE TIPE/ICTaBlIeHHEe 00 €ro yCTpONCTBE M MPUHIIHIIC
paboTel. UepTex 00I11ero BUIa anmapara COJAEPIKUT:

1. N300paxkenne amnmapara (BUABI, pa3pe3bl, CEUEHUS, BBIHOCHBIE D3JIEMEHTHI),
coJieprKaliue OKOHYaTeIbHble KOHCTPYKTUBHBIE PELICHUS.

2. OcHOBHBIE pa3MepBhI.

3. Pacnionoxenue mtynepos, Jir0Ka, ONOp anmapara.

4. Tabnuiy Ha3HaYeHHs ITYLEPOB B arapare.

o. TexHuyeckyro XapakTepUCTUKY U TEXHHUECKHE TpeOOBaHUs K HEMY.

Ha BTOpOM sHcTe BBITIOJHSAIOTCS YEPTEKH COOPOUYHBIX €OUHUIl U AeTaneld. UepTexu
BBITIOJTHSIOTCS HA JiucTax gopmara Al.

KypcoBoi#i mpoekT sBISETCS CaMOCTOSTEIIBHOW pabOTOW CTyneHTa, KOTOPBIA HECET
MIOJIHYI0 OTBETCTBEHHOCTh 3a €€ Ka4eCTBO (IIPaBHILHOCTh PacdyeToB, 0POpMIICHHE YePTEKEN) U
CBOEBPEMEHHOCTh BBINOJIHEHMs BceX 3TanoB pabot. [IpenonaBaTens — pyKoBOAWUTENb MPOEKTA
HampaBJigeT paboTy CTyJEHTa, KOHCYJIbTHPYET IO HESCHBIM BOIIPOCaM, OMpeEeNsieT CTeleHb
3aBEPUICHHOCTHU OTENIbHBIX ATAIOB IPOEKTUPOBAHUS.

O0beM yueOHOH M CHUIINHbBI

B 3auerdrix | B akanem.
eIMHULIAX gyacax
O0mas TpyA0eMKOCTb JMCIHIIJIMHBI 110 Y4eOHOMY IVIaHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,44 16
Jlexuuu (JI) - -
[IpakTuueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 2,56 92
Bua xoHTpOJIA: 3a4eT / IK3aMeH KypcoBoii
npoext/
3auer c
OLIEHKOH
B 3ayerHBIX | B acTpoH.
eIMHULIAX gacax
O0mas TpyA0eMKOCTb JMCHHILJIMHBI 110 Y4eOHOMY IUIaHY 3,0 81
AyIUTOpPHBbIE 3aHATHS: 0,44 12
Jlexrum (JI) - -




[Ipaktuueckue 3ausarus (113) 0,44 12

CamocrosiTesnnasi padora (CP): 2,56 69

Buja xoHTpoJs: 3a4eT / 3k3aMeH Kypcosoii
npoext/
3auer c
OLICHKOM

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«JlaGopaTopHbie padoThl N0 GU3NUYECKOI XMMHU KOPPO3HOHHBIX npoiueccoB» (b1.B.11)

1. Iean 1 3212494 AUCUMIJIMHBI
Heabp TUCHUNINHBI — 0O3HAKOMHTH U PACKPBITh BO3MOKHOCTH OCHOBHBIX 0a30BBIX
IKCMIEPUMEHTAIBHBIX METOJOB (DU3WYECKOW XHMHUH, HAYYUTh CTYJAEHTA BHUICTH OO0JIACTH U
mpeenbl MPUMEHEHUST 3TUX METOJIOB WCCIICJOBAaHUS, YETKO MMOHUMATh WX MPUHIHITHAILHBIC
BO3MOYXHOCTH ¥ OTPAaHUYCHHUS TP PEIICHUN KOHKPETHBIX SKCIIEPUMEHTATBHBIX 33]1ad.
3agauu M3YYCHHS TUCITUIUIMHBI CBOISTCS K (DPOPMHPOBAHHUIO Y CTYJICHTA TBOPYECKOTO
MOJIX0J1a K Pa3BUTHIO HABBIKOB (DU3MKO-XMMHYECKOTO HWCCIICOBAHMS, TPAMOTHON TOCTAaHOBKE
Ja00paTOPHOTO MCCIIEIOBAHMS M HAXOXKJICHUIO MyTEeH €ro peaau3aliy, aHaiu3a U 0000IeHus
MTOJTYYEHHBIX IKCIIEPUMEHTATBHBIX PE3yJIbTATOR.
2. B pe3syabrare u3ydeHusi kKypca «JlabopaTopHblii MPpakKTUKYM MO (PU3HMUYECKOM
XMMMU» CTYJEHT /10JIZKeH:
Oobnadamp cnenpyromumu npodeccnonaabHbMu KomneTeHusmu (11K):
-CIIOCOOHOCTBIO TMPOBOJUTH CTAHJIAPTHBIE M CEPTU(PUKAIMOHHBIE HCIBITAHUS
MaTepHaIOB, U3JCIUI U TeXHOJorHueckux nporeccos (ITK-17);

— CIIOCOOHOCTBIO  HCIOJIb30BaTh 3HAHME CBOWCTB XMMHUYECKHUX 3JIEMEHTOB,
COCIMHEHUN M MaTepualioB Ha KX OCHOBE IS peuieHusl 3aaad MNpodecCHOHAIbHOU
nestenpHocTH (ITK-18);

— TOTOBHOCTbHIO HCIIOJIH30BATh 3HAHUSI OCHOBHBIX (PU3NYECKUX TEOPUH ISl PELICHHS
BO3ZHUKAIOMIMNX (PU3UUECKHX 33/1a4, CAMOCTOSATEIBHOTO MpUoOpeTeHns (PU3MUECKUX 3HAHUM,
JUIS TIOHUMaHUS TPUHLKIOB pabOThl IPUOOPOB M YCTPOICTB, B TOM YHUCIIE BBIXOSIIUX 32
npeIesbl KOMIIETEHTHOCTH KOHKpeTHOTO HampasieHus (ITK-19).

3namo:

— TPHUHIMIBI PAOOTHI H CXEMbI UCTIOJIB3YEMbIX U3MEPUTEIHHBIX YCTAHOBOK;

— BO3MOXHOCTH METOJIOB CIIEKTPOXUMHUHU JJIsi TPOBEICHHS KAueCTBEHHOTO W
KOJIMYECTBEHHOTO0 aHAJIM3a XWMUYECKUX CHCTEM, OIpPEIEeNICHUs TEePMOJAMHAMUYECKUX
CBOMCTB XUMHUYECKHX BEIIECTB;

— KOHJIYKTOMETPUUYECKUH H  MOTCHIUOMETPUYECKUN  METOAbl  HAXOXKICHHS
TEPMOJUHAMHYECKUX XapaKTEPUCTUK DIEKTPOIUTOB (aKTHUBHOCTEH U KOA(DOUIIUEHTOB
AKTUBHOCTH, KOHCTaHTBI JUCCOIHAIINH, TEPMOAMHAMUYECKUX XapaKTEPUCTUK PEAKIIUH);

—  (pUBHKO-XUMHUYECKHE METOJIbl MCCIeAOBaHMs M aHaiu3a (ha30BBIX paBHOBECUH B
OJIHO- U MHOTOKOMITOHEHTHBIX CHUCTEMAaX, MMyTH MOCTPOCHUS (Da30BBIX JUArPaAMM COCTOSIHHS,

— DKCINEpPUMEHTAIbHBIE METOJbl H3yYCHHsS] KUHETUKH XHMHUYECKUX PEaKIIHii,
CHOCOOBI OTNpeIeTICHHS] KOHCTAaHT CKOPOCTEH U MOPSAIKAa XUMUYECKUX PEaKIUil.

— KaJOpPUMETPHYECKHE METOJbI OMpeAeNeHUs TeTIOEMKOCTH, TEMIOBBIX d(PQeKToB
U APYTUX TEPMOXUMHUYECKHX CBOMCTB M3y4aeMbIX OOBEKTOB.




Ymemo:

— TPUMEHATh  TCOPETHUYSCKUE 3HAHUS M OKCICPUMEHTAIBHBIE  METOJIBI
HCCIIeIOBaHUS (PU3NYSCKON XUMUH MPU PEIICHUH MPO(PEeCcCHOHABHBIX 3a7a4;

— chopmynupoBaTh podIEeMy U 000CHOBATH BHIOOP SKCIIEPUMEHTAIBHOTO METOJa
WCCIICTIOBAHUS, IIOCTABUTH [IETU U 3a/1a9M M HAMETHUTH ITYTH UX JIOCTHKCHUS,

— TIPOBECTH MAaTEeMaTHYECKYyI0 0OpabOTKy 3KCIIEpUMEHTAIBHBIX JAHHBIX Ha 0ase
TEOPETUYECKUX 3HAHUN N0 (PU3MUECKON XUMUU;

— TIPEICTaBJIATH JaHHBIC TAOOPATOPHOTO UCCIICIOBaHUS B rpaduueckoit popme u Ha
OCHOBE TIOJIy4CHHBIX 3aBUCHMOCTEH OMPECNIATh COOTBETCTBYIOIINE TEPMOJMHAMHYCCKUAC U
KHHETUYECKUE XapaKTEPUCTUKNA XHMHUECKON CUCTEMBI M XUMHUYECKOTO TTPOIIecca;

— TIPOBOJHTH aHAIM3 W KPUTHYCCKH OIICHUBATH TOJTYYCHHBIE SKCIICPHUMCHTAIHHBIC
JaHHBIE, 0000IIaTh U JesIaTh 000CHOBAHHBIC BBHIBOJIBI HA Oa3e TPOBEAEHHBIX OTIBITOB.

Bnaoemy:

— KOMIIJIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJ0B (U3NYCCKOW XHMHHU
JUTSL PEIICHUS KOHKPETHBIX HCCIIeI0OBATEIBCKUX 33]1a9,

— DKCINEPUMEHTAJIBHBIMH METOJAMH  HWCCIICJIOBAHMS COCTOSHUS XHMHUYECKOTO
paBHOBECHS M KHHETHKH XUMHUYIECKOTO IpoIiecca.

— TpueMaMH OOpa0OTKHM ITOJIYYCHHBIX OTBITHBIX JAHHBIX JIUIS BBISBJICHHS W
YCTAHOBJICHUS B3aMMOCBS3CH MEXy TEPMOIUHAMUYCCKHMH CBOMCTBAMU H (DH3UYCCKHUMH
napamMeTpamMH Mporecca;

— 3HAHMSMH OCHOBHBIX 3aKOHOB (HU3MYECKOW XUMHUU U1 COAEpKATeIbHOU
WMHTEPIPETAINH MOJTYYEHHBIX S9KCIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. Kparkoe coaep:xanue TUCHMILIHHBI

[Ipumenenne MeTONOB  (U3UKO-XMMHYECKOTO MCCIEAOBAHUSA JJISl  ONpENeNICHUs
TEPMOJIMHAMUYECKUX U KHHETHUYECKUX XapaKTePUCTUK XUMHUYECKUX CHUCTEM.

CnekTpoxumMuyecKkne MeTOAbl HcciaeqoBaHus. KauecTBeHHBbIH aHanMM3 BEIIECTBA
(ompeneneHre MEXbSACPHBIX PACCTOSIHUM, MOMEHTOB HMHEpUUH MoJiekyn). OrmnpeneneHue
KOJIMYECTBEHHBIX XapakTEPUCTUK (CTENEHH AMCCOIMAIMM M KOHCTAaHThl JUCCOLMALUU
AIIEKTPOJIUTOB, TEINIOEMKOCTH BEIIECTBA).

JileKTPpOXMMHUYecKHe MeToabl uccienoBanusi. Konaykromerpusi. OrnpeneneHue
KOHCTaHTBl JHMCCOIMAIMKN CcIab0ro AIIEKTPOJIUTAa, CTENEHU AUCCOIMALMM, DIIEKTPHUYECKOU
MPOBOAUMOCTH  MpU  OECKOHEYHOM  pa30aBICHHM  KOHIYKTOMETPUYECKUM  METOJOM.
Iotenunomerpus. OnpeneneHue TEPMOJMHAMUYECKUX XaPAKTEPUCTUK XMUMHUYECKON peakiuu
(AH®, AG®, A,S°), TemniepatypHoro ko3 duuuenra IC (dEO/dT ), crangaptHoit DJIC (E°),
M3y4eHUEe BIUSHUS J100aBOK HA MOTEHIIUANT JIEKTPOIa.

@da3oBoe paBHOBecHE B OJHOKOMIOHEHTHBIX cHcTeMaX. DUHKO-XMMHYECKH
anaau3. V3ydeHue 3aBUCHMOCTH CBOMCTB CHUCTEMBI OT €€ cocTaBa. KpuBble OXJIa)KICHHUS.
Omnpenenenne cocraBa 3BTeKTHUECKOW cMecd. [locTpoeHue auarpaMM KHUIIEHUS W AHarpamm
IUIABKOCTH Ui OMHapHBIX cucTteM. OrpaHW4YeHHas pPAacTBOPHUMOCTh B TPEXKOMIIOHEHTHBIX
CUCTEeMaXx.

Xumuyeckoe paBHoOBecue. OmpeeneHre KOHCTAHTHI XUMHUYECKOTO PABHOBECHS H
TEIUIOBOTO d(PPeKTa XUMUIECKON peaKkiluu Ha IPUMepPe PEaKIMi pa3IoKeHUS.

Tepmoxumusi. Kanopumerpus. Omnpenenenue TEMIOEMKOCTH BEILIECTB
KaJIOPUMETPUYECKUM METOJIOM.

4. O0beM yueOHOM TUCHUIINHBI



B 3a4YeTHBIX | B aKajaem.
eIMHUIAX yacax
O0masi Tpya0eMKOCTh AUCHHUILUIMHBI MO Y4eOHOMY 3.0 108
IJIAHY
AyIUTOPHBIE 3aHATHS: 0,89 32
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): Buabl yueoHoi 76
padoThI
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3a4yer
B 3a4YeTHBLIX | B aCTPOH.
eIMHUIAX yacax
OO0masi TPyA0eMKOCTh JAUCHHUIUIMHBI MO Yy4eOHOMY 30 81
TJIAHY
AyIUTOPHBbIE 3aHATHSI: 0,89 24
Jlaboparopus 0,89 24
CamocrositesbHas padora (CP): Buabl yueoHoi 57
padoThbI
Bua koHTpoOJIAA: 3a4eT / IK3aMeH - 3ayerT

AHHOTANUA padoyeil MPOrpaMMbl IUCUUIIIMHBI
«MHCTpYMeHTAIbHBIE METOIbl XHMHYECKOT0 AHAJIN32 B TEXHOJIOTUH 3AIUTHI OT
koppo3un» (b1.B.12)
1.1lesu 1 3a1a4H AU CHHUILTTHHBI
Lenp aucuuIuiHbBL: TpUOOpeTeHHEe OOYYarONIMMHUCS 3HAHMKW TI0 OCHOBHBIM TpYIIam
WHCTPMEHTAIBHBIX ((PU3HKO-XUMHECKHUX) METOJI0OB XxuMuueckoro aHaimmsa (MMXA), naubosee
IIMPOKO TIPUMEHSEMBIX B TPOMBINUICHHOCTH W HUCCIEI0BATEeIbCKOW padoTe,
KOMIICTCHIMH, HEOOXOJAMMBIX XHMHUKaM-TEXHOJOraM BCEX CIICHUAIBHOCTEH ISl PEHICHHUS

a TaKXKe

KOHKPETHBIX 33J1a4 XHUMHUYECKOTO aHaJIn3a.
2. B pe3yabTaTe 0CBOCHHS IMCUUILINHBI 00y4AIOMIUICA 10JI2KEeH

OBJIAJIETh CIEAYIOUIUMHU KOMIIETEHIIUSMHU:

- CIIOCOOHOCTBHIO MPOBOIUTH aHATHU3 ChIPhS, MATEPUATIOB U TOTOBOM MPOAYKIIUHU, OCYLIECTBISATh

oleHKY pe3ynbraToB anaiau3a (ITK-10);

- CIOCOOHOCTHIO TUIAHMPOBATh W TMPOBOJIUTH (PU3MYECKHE W XUMHUYECKHE SKCIIEPEMEHTHI,

MPOBOJUTH O0pabOTKY pe3yNbTaTOB U OILIEHUBATH IMOTPEIIHOCTH, BBIABUTATh TUIOTE3Bl U U

YCTaHABJIMBATh T'PAHMIIBI UX NPUMEHEHUs, NPUMEHSTh METOJbl MAaT€MAaTHYECKOrO0 aHalu3a

MOJICTTUPOBAHHSI, TEOPETHYECKOTO U IKCIIepeMeHTaIbHOTo ucciaenoBanus (ITK-16);
- TOTOBHOCTHIO TMPOBOJUTH CTaHAAPTHBIE M  CEpTU(UIHUPOBAHHBIE

MaTepHaIOB, U3JICNIUI U TeXHOJoruueckux npoieccos (ITK-17);

HUCIIbITAHUA

3uamop:

— TEOpEeTUYECKHUE OCHOBBI MeTOJI0B UMXA;

- mpo1iecchl JOPMHUPOBAHUS AHATUTUIECKOTO CUTHAMA B pa3nuyHbix UMXA;
— paccMOTpeHHE MPUHIIMIIOB U3MEPEHHH B CTAaHAAPTHBIX MPUOOpax;



— ocHoBbI MeTpoJiorun UMXA B cootBetcTBUM ¢ pekoMeHaanusmu MIOITAK.—
Ymems:
- TPUMEHATh TPHOOPETEHHBIE TEOPETHUECKUE 3HAHMUSA M MPAKTUYECKHE HAaBBIKU B
npohecCHOHATBHON AEATENILHOCTH ISl PEIICHUS] KOHKPETHBIX XMMHUKO-aHAINTHYECKUX 3a/1a4;
Bnaoemp:
- merogosnorueit UMXA, mupoKo UCHOJB3YEMbBIX B COBPEMEHHOW aHATUTUYECKON MPAKTUKE;
- CHCTEMO¥ BBIOOPA METO/1a KaYeCTBEHHOTO M KOJIMYECTBEHHOTO XUMUYECKOTO aHAJIH3a,
- OLIEHKO} BO3MOYXKHOCTEN METO/1a aHAIN3a;
- OCHOBHBIMH CIIOCOOAMHU METPOJIOTMUECKON 00padOTKH pe3ylbTaTOB KOJIMYECTBEHHOTO
XMUMHUYECKOTO aHaJIN3a.

3. Coaep:xkanue JUCHUNIMHBI
Oo6mas xapakrepuctuka UMXA. OcHOBHBIE HCTOUHUKH MOTPEUTHOCTEN PEe3yIbTaTOB aHAIN3a U
crocoObl ux oneHku. OneHka mpenena oOHapyXeHus ¢ ucrosb3oBaHueM Gopmynsl Kaiizepa u
CTaHJIaPTHOIO OTKJIOHEHUS MUHHMaJIbHOTO JeTektupyemoro curHana rno MIOITAK. JIunelnbiit
JMana3oH ompenenseMblx KoHIeHTpauuil. CrangapTHele oOpa3bl cocrtaBa. (OCHOBHbIE
AHAJIUTUKOMETPOJIOTMYECKUE XapaKTEPUCTUKH METOJIOB U Pe3yJabTaTOB aHallM3a, CIOCOObI MX
OLICHKHU: Tpefesn OOHapyKeHUs, KOAXPOUIMEHT 4YYBCTBUTEIBHOCTH, TpPAHMIIBI JIHAlla30HOB
OTIpeIeNIAEMbIX COACPKAHUM, CEIEKTUBHOCTh, MPELU3UOHHOCTb, MPAaBUIBLHOCTh, SKCIIPECCHOCTD.
Mertoasl mpoOo0TOOpPaA, pa3aesieHuss 1 KOHIIEHTPUPOBAHUS BEIIECTB.
Metononorus HMMXA. Ilpuembl KOJWYECTBEHHBIX H3MEpPEHHH (METoJ TIpagyupOBOYHOMN
3aBHCUMOCTH,. BHEIIHEr0 M BHYTPEHHEro CTaHIapTa, METOA J00aBOK). AHalUTHYECKHE U
METPOJIOTUYECKUE XapPAKTEPUCTUKU pPa3IUYHbIX HHCTPYMEHTaJIbHbIX MeToJ0B. [loHstne 00
aTTecToBaHHOW Mertoauke. [IpoGmembl BeiOOpa meToma aHanmza. OOOOIICHHBIE CBEICHUS O
I'OCT P UCO 5725 (2002).
OOmiasi xapakTepUCTHKa CIEKTPAJIbHBIX METONOB aHanu3a. Kiaccudukanus CHeKTpalbHBIX
MeTOJI0B aHanu3a. lloigydyeHue XHMMUKO-aHATUTHYECKONH HH(OpMalMM NIpU B3aHMMOACHCTBUU
3JIEKTPOMArHUTHOTO M3JIy4eHHMs C BELIECTBOM. ATOMHAas M MOJIEKYJSIpPHAs CIIEKTPOCKOIMSL.
AGCopOIIMOHHBIE U SMUCCUOHHBIE METOIbI aHAJIN3A.
ATOMHO-3MHUCCHOHHBIN CHEKTpaJIbHBINA aHaiau3. TeopeTnyeckue OCHOBbI ATOMHO-3MHUCCHOHHOTO
CHeKTpaJibHOro aHanu3a. VcTouHuku Bo30yxaeHus crnekTpoB. KauecTBeHHas XapaKTepUCTHKa
AQHAJIMTUYECKOTO CUTHana. VIHTEHCHUBHOCTh CHEKTPAJIbHBIX JMHUM Kak Mepa COAEp:KaHUs
anieMeHTa B mpoOe. DakTopbl, BIUAIOIIME HA MHTEHCUBHOCTb CHEKTPAIbHBIX JIMHUM.
CnexTpanbHble HpUOOPbl U CHOCOOBI PErUCTpPAllMM CIEKTpa. paclIu(ppoBKa SMHCCHUOHHBIX
CIEKTPOB W MJCHTU(DUKAILUSA 3JIEMEHTOB IO MX CIEKTpaM. ATOMHO-3MHUCCHUOHHBIA aHaIu3 ¢
UHAYKTUBHO  CBsi3aHHOW  1ua3moil.  KosmyecTBeHHBIM  aHanu3.  ATOMHO-3MHUCCHOHHAs
¢doromerpus mamMeHu. 1'a30Bble IIaMeHa Kak BUAbl HU3KOTEMIIEpaTypHOH mia3mbl. biok-cxema
IUIaMeHHOro (otoMeTpa. Bo3MOXKHOCTH MeTO/1a M €r0 OrpaHUYeHUs. AHMOHHBIM U KaTHOHHBIN
addexTo. ObmacTu NPUMEHEHHSL.
AToMHO-abcopO1roHHast crekTpoMerpus. OOmas XapakTepuCcTHKa METO/Ia U aHAJTUTHYECKOro
curHana. Ilormomenue 37€KTPOMArHUTHOTO M3IY4YE€HUs CBOOOJHBIMM aToMaMu. biok-cxema
npubopa. VICTOUHMKHM MOHOXpOMaTH4yeckoro wusiaydyeHus. CrnocoObl aTOMH3alUMU HPOOBI.
CpaBHEHHE aHATUTUYECKUX XapaKTEePUCTUK METO/I0B aTOMHOI abcOpOILIUK U aTOMHOM SMUCCHH.
AnanuTuyeckas MOJIEKYJSpHas CHEKTpOcKomus. MeToapl ONTHYECKOW  MOJEKYJISIPHON
CIEKTPOCKONUU. XapaKTEPUCTUKA aHAIUTUYECKOTO curHaia. [lormomenue 31eKTpoMarHiTHOIO
U3JIy4EHUS] MOJIEKYIaMH. DJIEKTPOHHBIE MEPEXOAbl M CIEKTPHI MOTJIOLICHHUS MOJIEKYJI. 3aKOH
Bbyrepa-JlamGepTa-bepa. Monsipublii koagduuneHt nornomeHus. CiekrpoGoToMeTpuuecKuii u



dboToMerprueckuii ananu3. ONTUMU3ANNS YCIOBUNA aHAMTHYECKUX omnpeneneHnid. OTKIOHCHHUS
ot 3akoHa byrepa-JlamGepra-bepa. Anmaparypa aist criekTpo- u GOTOMETPUISCKIX U3MEPECHUH.
Tounocts pe3ynbTaToB (oTOMETpUUYecKux onpeneneHuid. luddepenunansuas ¢GoToMeTpus.
MeTto bl crIeKTPOPOTOMETPUIECKOTO TUTPOBAHUSI.

diyopumerpudeckuii  aHanm3. [lpupoma aHATUTHYECKOTO CHTHAIA (QIIyOpecleHIUU U
dochopecnenmu. KBaHTOBBIH W JHEPreTUYECKHid BBIXOJbI. DakTOpHI, BIUSIONIME Ha
MHTEHCUBHOCTb  (IyopecueHuu. TemmepaTypHOoe U KOHIEHTPALMOHHOE  TYILIEHUE
¢dyopecueHun. 3epKaibHas CHMMETPHs CHEKTPOB TOTJIOMICHUS W HCIyCKaHUS (TPaBUIIO
JlemmHa). 3akoH BaBmioBa. Cxema ¢uryopuMeTpU4ecKuX M3MepeHuid. BriOop mepBUYHOTO U
BTOPUYHOTO CBETOPMIBTPOB. [ pagynpoBOYHAas 3aBUCIMOCTh U KOJIMYECTBEHHBIN aHAIH3.
TypOunumerpuueckuii u  Hedenomerpuyeckuii Meronapl aHanu3a. PaccesHue cBeta
TUCTIEPCHBIMH ~ cucTeMaMu. CBsI3b  ONTHUYECKOW IUIOTHOCTH  JUCHEPCHOW CHCTEMBI C
KOHIICHTpaluen onpenensiemoro BemiectBa. Koadduiment myrnoctu cuctemsl. TeopeTudeckue
OCHOBBI TypOuguMeTpuu U HedenomeTpuu. YpaBHenue Panes. CpaBHUTENbHAS XapaKTepUCTHUKA
QHATUTUYECKUX CUTHAJIOB B TypOUAUMETpun U Hedenomerpuu. TpeboBaHus, MPEAbIBISIEMbIC K
HCTIOJIb3YEMBIM aHATUTUYECKUM PEAKITUSIM.

OOmiasi XapakTepUCTHKa 3JEKTPOXMMHUYECKHX METOJOB aHalu3a M UX KiaccHu(UKaIus.
Knaccudukanus >71eKTpo/IoB B 3JIEKTPOXMMHUECKUX MeToAax aHanu3a. llomspusyemble u
HETIOJISIpU3yeMble AJEKTpoAbl. VCTmomp3yemMble XUMUYECKHE W DIIEKTPOXHUMHUYECKUE PEaKIINH,
TpeOOBaHUs, IPEABIBISIEMbIC K 3TUM peakiusaM. Bosmoxxnoctn IXMA.

Konngykromerpusi U KOHAYKTOMETpHUYecKoe TUTpoBaHue. OOImias XapakTepUCTUKAa METOJa.
AHaIUTUYECKUN CUTHAJ B KOHAYKTOMETPHUH. Y I€NIbHAs U SKBUBAJIEHTHAs JIEKTPOIPOBOJIHOCTh
pacTtBOpoB  3neKTpoiuToB.  [logBmkHOCTH  MOHOB.  IIpsMas  KOHIyKTOMETpUS U
KOHJIyKTOMeTpu4eckoe TuTpoBaHue. Kpuble TuTpoBaHusa. DakTopel, BIUAOIIHAE HA BUJ
KpUBBIX TUTpoBaHMs. [IpuHIMOManbHAsE cXeMa YCTAaHOBKH [UIsl KOHIAYKTOMETPUYECKHX
U3MEPEHUH, HCIOJIb3yeMble 3JeKTpoabl. Bo3moxnoctn wmetona. Ilpumepsl omnpeneneHuil.
BricokouacToTHOE TUTpOBaHUE. Bo3MOKHOCTH METO1a.

[loreHunomMeTpuss W NOTEHUUOMETPUYECKOE THUTpOBaHHE. HHIMKAaTOpHBIE 3JIEKTPOAbl U
3NEeKTpOobl cpaBHEHMs. [loTeHIMan 3JIeKTpoJa Kak aHAIWTUYECKH curHai. oHomerpus.
HNonnanoBckuid u  auddy3MoHHBIH  moTeHIManbl. Kiaccudukaiuss HMOHOCEIEKTUBHBIX
3NEeKTpOo10B. YpaBHeHne Hukosbckoro-OitzeHMana. MeToabl KOJMYECTBEHHBIX ONPEAEICHUN U
ycnoBus ux npumeHeHus. [Ipsmas notenuromerpus (pH-merpus, nonomerpusi). BosmoxHoctu
MeToaa. Metopsl TuTpoBaHus. OOpaboTKa KPUBBIX MOTEHIIMOMETPUUYECKOTO TUTPOBAHUSI.
Bonsramnepomerpuueckre mMetoabl ananuza. Knaccuueckas momsiporpadus. [lomspo-rpaMmel.
WNurepnperanuss  nonsiporpaMMm.  OCTaTOYHBII M KOHJACHCATOPHBIM TOKU. YpaBHEHUE
nossiporpadguueckoil  BonmHbl  [eiipoBckoro-UnbkoBuua.  [loTeHnuan  MHOTYBONHBI  Kak
KaueCTBEHHAas  XapaKTePUCTHKA  AHAIUTUYECKOTO  CHUTHajga. Bpibop #  Ha3HaueHuUe
nossiporpadguueckoro  ¢ona. Ilpenenbupiii  auddy3noHHBIM TOK Kak KOJMYECTBEHHAS
XapaKTepUCTHKA AaHAUTHYECKOrO0 CHUrHala. AmmepomMeTpuyeckoe TuTpoBanue. OOmias
XapaKTepUCTUKa METOJa M aHaJUTHYECKOTO CUTHaja. BpiOop ycloBHil ammepoMeTpHu4ecKux
n3mepeHuil. [IpuHiMnuanpHas cxeMa aMnepoMeTpUIeCKOoro TUTpoBaHus. KpuBble TUTPOBAHUS.
[IpuMepsl MPaKTUYECKOTO UCIOIb30BaHUS METO/IA.

Kynonomerpuueckuii MeTo1 aHanmn3a

Knaccudukanuss mMeTonoB KyiaoHOMeTpud. KomudecTBO 3MEKTpHYecTBa KaK aHATUTHUYECKUN
curHan. llpsimass KkynoHOMeTpussi U KyJIOHOMETpUYECKOe TUTpoBaHue. Pacuer konuyecTBa
ANIEKTPUYECTBA, 3aTPAYCHHOTO0 Ha JJIEKTPOXUMHUYECKYI0 peakuuto. KynoHomerpuueckoe



TUTpoBaHue. Bpibop Toka anekrponnsa. IlpuHuuMnuaneHas cxeMa YCTaHOBKM IS
KYJIOHOMETPUYECKOTO TUTPOBAHUS. [IpakTnueckoe IIPUMEHEHUE MeTo/1a.
DnekTporpaBUMeTpuueckuil aHanu3. OOmas XapakTepUCTUKa METOJla U aHAJUTUYECKOTO
CUTHAJIA.

OOmass  xXapakTepUCTHKa  XpoMaTorpauueckux  METOJ0B.  TeopeThueckue  OCHOBBI
xpomarorpaduyeckux MerogoB. Xpomarorpamma. Ilapamerps! ynepxuBanus. KauecTBeHHas u
KOJIMYECTBEHHAsl XapaKTEPUCTUKU AHAIUTUYECKOTO CHUTHaJla B KOJIOHOYHOW XpomaTorpaduu.
OU3MKO-XMMHUYECKHE OCHOBBI XpoMaTtorpaduueckoro mpouecca. Knaccupukamuss MeTomoB
XpoMarorpauu IO arperaTHOMy COCTOSIHHIO (a3, MO MeXaHH3My pa3felieHHs W CHocoly
opopmienust mpouecca. CTeneHb pa3leNeHus U KpuUTepui cenekTuBHOCTH. Kpurepuit
paznenenus. OnTuUMHU3anMs TPOLECCOB  pasjenieHus cmecedl BemecTB. KoaddunmeHt
pacnpenenenusi. OcHOBHOe ypaBHeHUe xpomartorpaduu. Csi3b (OpMBI BBIXOJHON KpUBOHl ¢
M30TEPMOM  pacmpelielieHuss B KOJIOHOYHOW Xpomartorpaguu. Beicota, 5sKBUBaleHTHas
TeopeTudeckoit Tapenke. Kuneruueckas Teopus xpomarorpaduu. Ypasuenue Ban-Jleemrepa.
lNazoxxuakocTtHast xpomarorpagus. OOmas xapakrepuctuka metona. IlpuHnunuanbHas cxema
ra3oBoro xpomarorpada. YcCTpoHCTBO M Ha3HaueHue Y3J0B xpomarorpada. TpebGosanus,
MpeabsSBIsIEMbIEe K HETOIBIKHOW M MOJBIKHOM (dazam. JletexkTtopbl. MeToabl uaeHTH(DUKAITIN
BEIIECTB B ra3oBoil xpomatorpaduu. MneHTHUUKaus KOMIIOHEHTOB pa3fefsieMbIX cMeceill ¢
MTOMOIIBIO0 JIOTAapU(PMHUUECKUX HHIEKCOB yaepkKuBaHHA. CrocoObl KOJUYECTBEHHOIO aHAJIN3a.
[Ipumepbl MpakTUYECKOTO UCIIOIB30BAHMSI Fa30BON XpomaTorpaduu.

Kunkoctaas xpomarorpadus. Kriaccudukamus MeTOJOB JKHUIKOCTHOW XpomaTtorpaduu.
Ocob6ennoctn  BOXX. IlpunnunuanpHas cxemMa JKHJIKOCTHOTO xpomarorpada. Tumsl
nerexkropoB B BOXXX. XKXunkocrnoancopormonnas BOXKX. HopmansHo-(a3oBeIit 1 0OparieHo-
(ha30BBIi BapHaHTBI: COPOCHTHI, AMIOEHTHI, pa3jieiisieMble BemecTBa. Y paBHeHrue Hokca. MeTtoapl
HUIeHTU(DUKAIIMN BEIIECTB W KoJaudecTBeHHOro aHanu3za B BOXKX. Ilpumepsl mpakTHdeckoro
ucnionb3oBanuss BOXKX. PacmpenenurenvHas OymaxkHas xpomarorpadus. KadectBeHHas u
KOJIMYECTBEHHAsl XapaKTePUCTHKU aHaJuTH4eckoro curHama. OOnacte mnpuMeHeHus. [ enb-
xpomatorpadus. Ilogswknas u HenonBmwxHas ¢(aszpl. OOliee ypaBHEHHE, OMHCHIBAIOIIECE
nporecc reib-xpomatorpaduu. BozmoxkHocTu reiab-xpomarorpaduu. [Ipumepsl mpakTH4ecKOro
ucnosib3oBanusa. MonooOMenHass U voHHasi xpomartorpadus. TpeOoBaHUs, MPEIbsABISEMbIE K
peakiusiM HOHHOro obOmeHa. OcoOeHHOCTH HOHOOOMEHHOH Xxpomarorpaduu. KoHcranrta
noHHOTO oOmeHa. M3oTepMbl nmoHHOrO oOMeHa. Karmonutsl u anuoHUTH. Kosdduuuent
cenektuBHocTU. Monnas xpomartorpadus. biok-cxema nonHoro xpomarorpada. Paznensroniue
Y KOMIIEHCAIIMOHHbIE KOJIOHKU. AHAIUTHYECKHE BO3MOKHOCTA METO/Ia.

ABTOMAaTHYECKMI M aBTOMAaTU3UPOBAHHBIM aHamu3. [Ipyrue mertonapl aHanusa. JUCKpeTHble
aBToMaruyeckue aHanuzatopbl. [lpuHnun neiictBus. HenmpepblBHBIA NPOTOYHBIN aHANM3 U
POTOYHO-MHXKEKIIMOHHBIH aHanu3. IloHsTne 00 aHATUTHYECKOW Macc-CIeKTPOMETPHUH.
CymHocTh MeTOa. AHAJIN3 OPTAaHNYECKUX BELIECTB. DJIIEMEHTHBIN aHAJIN3.

4. Pa3gesns] AMCOUILINHLI 1 BHABI 3aHATHH

Bunsl yaeOHOM paboThI O6Bem

B B
AKaICMHUYCCKNX ACTPOHOMHYCCKUX
gacax gacax

B 3auverHBIX
117050500 :0:¢




OO0masi Tpy10eMKOCTh 3 108 81
AUCHUILIAHBI 10 Y4e0HOMY MUIAHY
AyIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexuuu (Jlek) 0,44 16 12
JlabopaTtopubie padoTs (JIP) 0,89 32 24
CamocrosiTesibHas padoTa

1,67 60 45
(CP)
KoHTakTHas caMoCTOsITeIIbHAS 0.2 0.15
pabota
CamocTosTenpHOE U3yUeHNe 598 44 85
pa3esioB JUCIUILTAHBI ’ ’
Bujx uTOroBoro KOHTpoOJIf: .

3a4eT ¢ OLEeHKOM (3.0.)

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«JIaGopaTopHbIi NPAKTHKYM [0 MPOIlECCAM M ANNAPATAM XUMHYECKO TeXHOJI0THI»
(b1.B.013)

1. eab TUCHUIUIUHBI:

3aKkperuieHre 3HaHU|, TTOJTYIeHHBIX TPU U3y4eHUN TUCIUTUTHHBI «IIpotiecchl u anmapaTsl
XUMUYECKOH TEXHOJOTHW» B O0JacTH OCHOB THIPABIMYECCKUX, TEIJIOOOMEHHBIX U
MacCOOOMEHHBIX MPOIIECCOB, YTO HEOOXOAUMO TPH IMOATOTOBKE OaKallaBpOB IO JaHHOMY
HAMpaBJIECHUIO ISl HAYYHO-HCCIIEI0BATEIBLCKON U MPOEKTHO-TEXHOJIOTUYECKON JeSATETbHOCTH.

2. B pe3yabTaTre wu3ydeHUs AUCHMILUIMHBI O0y4YalIIMHCA 1O MporpaMmme
0akajiaBpuara JMOJIZKEH OBJIA/IETh CJIeYIOIUMHU o0menpogeccnoHaIbHBIMU
kommnereHuusamMu (OIIK) u npodeccuonanbubiMu komnerenuusamu (ITK):

- CITOCOOHOCTBIO M TOTOBHOCTBIO HCITOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
IMCUUIUIAH B podeccronanbroi aesrenpaoctu (OIMK — 1);

- CIMOCOOHOCTHIO HaJaXWBaTh, HACTPaWBaTh U OCYIIECTBISATH IPOBEPKY
obopynmoBanuss u nporpammubeix cpeacte (IIK — 6) B oOmacty TpPOM3BOACTBEHHO-
TEXHOJOTMYECKOU JIEATEIIbHOCTH;

- CITOCOOHOCTHIO TIJIAHUPOBATh U MPOBOANTH (PHU3UYECKUE U XUMHYECKHE SKCIICPUMEHTHI,
MIPOBOJUTH 00pabOTKY UX pe3ylIbTaTOB U OIEHHBATh MOTPEIIHOCTH, BBIABUTATh TMIIOTE3bI U
YCTaHABJIMBATh TI'PAHMIIBI UX NPUMEHEHUs, IPUMEHITh METOJIbl MAaTEeMAaTHYECKOrO aHaiu3a M
MOJISTMPOBAHUS, TEOPETHUYECKOTO M 3KcnepuMeHTabHoro uccienoBanus (IIK — 16) B o6nactu
Hay4HO-UCCIEA0BATENbCKOMN 1€ATEIbHOCTH.

3. B pe3yiabTaTe 0CBOCHHS IMCUMILINHBI 00y4aI0OIMIiCH TOJIKEH:

3HATD:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TETUIOTHI U MACCHI;

- OCHOBHBIE YpaBHEHUs NPUKIAJHONW THUJPABIMKA M 3aKOHOMEPHOCTU MEPEMEILECHUS
JKUJIKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH IMPOIIECCOB OCaXACHUs, (PUIBTPOBAHUS U TEUCHUS uepe3
3€pHUCTHIE CIIOU;

- (U3UYECKYIO CYITHOCTH MPOIIECCOB TEIIIO- U MACCOOOMEHA; OCHOBHBIE KHHETHYECKHE

3aKOHOMEPHOCTH MacCOMEepeHoca JIIsl CHCTEM Ta3(Iap)->KUIKOCTh;

- TUTIOBBIE MPOIECCHl XMMUYECKON TEXHOJOTHH, COOTBETCTBYIOILIME annapaTrbl U METO/IbI



UX pacuera.

YMETHb:
- OIIPEJENATh XapaKTep ABMKEHUA XKUAKOCTEH U ra3os;
- UCIOJIb30BaTh OCHOBHBIE KUHETHYECKHE 3aKOHOMEPHOCTH TEILIO- M MACCOIIEPEHOCA IIPH

aHaJIM3€ TCINIOBBIX M MacCOOOMEHHBIX IMpOoLECCCOB;

- COCTaBJISITh MaT€pPHAJIbHBIE U TEIUIOBBIE OaJIaHCHI [yl CUCTEM ra3(Iap)->KuIKOCTb;
- pacCUMTHIBATh IaPaMETPbl HACOCHOI'O, TEILIO- U MaCCOOOMEHHOI0 000Py10BaHMS;
- COCTaBJISITh TEXHOJOIMUYECKHUE CXEMbI M M300pakaTh Ha HUX OCHOBHBIE allllapaThl;
- aHAIU3MPOBATh SKCIEPUMEHTAIBHO IOJIYYEHHbIE U TEOPETHUYECKU pacCUUTaHHbIC

IIOKa3aTciin pa6OTI)I arnmnaparTos.

BJIAJIETh:

- METOJIOJIOTHEN pacueTa THAPOMEXaHUUECKHUX, TeTJIOBBIX U MaCCOOOMEHHBIX MPOIECCOB.
- METOJAMH COCTABJICHUS TCXHOJOTUYCCKUX CXCM.

4, KpaTkoe conep:kaHue TUCHUILTHHBI

Ne i/t

HaumeHoBaHue 1a00paTOPHBIX padoT

1 OmnpeneneHne peXUMOB TCUSHHSI KUIKOCTEH.

2 N3yuenune mpoduis ckopocTeld oToKa B TPyOOTIPOBOJIE.

3 I'mapaBnwueckoe  COMPOTHBIEHHE B TPyOOINpPOBOJAX
(MeTanInIecKkoM " CTEKJISTHHOM ) u AJIEMEHTaX
TpyOOTIPOBOIHOM apMaTyphl.

4 OmnpeneneHne  THAPABINYECKOTO COMPOTUBIICHUS TPSIMOTO
ydacTka TpyOompoBoa.

5 OmnpeneneHne THIPABINYECKOTO CONPOTHBIICHHUS B 3JIEMEHTaX
TpyOOTIpOBOHOM  apmarypbl  (muadparma, IpOCCETbHBIN
BEHTHJIB ).

6 OmnpeneneHne THIPOJIMHAMHYECKOTO COMPOTHUBIICHUS CYXOM
CHTYATOM TapelKu KOJIOHHOTO amiapara.

7 Omnpenenenre THIPABIMYECKOTO COMPOTHUBIICHUS OPOIIAEMOM
CHTYATOM TapesKu KOJOHHOTO ammapara.

8 W3MepeHne TUIAPABIMYECKOTO COINPOTHBIICHUS TPYOHOrOo H
MEXTPYOHOTO MPOCTPAHCTBA TEIUIOOOMEHHOTO arapara.

9 KanubpoBka pacxogoMepa BECOBBIM METOJIOM.

10 N3yueHne xapakTepUCTUK LIEHTPOOEKHBIX HACOCOB.

11 Omnpenenenne ko3¢ puienTa Terionepeaay B ABYXTpYOHBIX
TETMI000OMEHHUKaX.

12 Tennonepenaya B METAUIMYECKOM U CTEKJISIHHOM

KOXYXOTPYOHBIX TETJIO0OMEHHHKAX.




13 NHTEeHCUBHOCTH TeIUIonepe1aun B TUTACTUHYATOM
TEII00OMEHHUKE

14 W3yuenne rmporuecca HECTalMOHAPHOTO TeIIoOOMEHa B
amnmapare ¢ MEIIaIKOW U IOTPYKHBIM 3MEEBHKOM.

15 Onpenenenrne kKo3hGUIIUEHTOB MAacCOOTIa4M B Ta30Boi (ase
MPU WCIIAPSHUH JKUJKOCTH B BO3AYIIHBIA TIOTOK WM IIPU
KOHJICHCAIIMM TIapa Ha IUICHKE J>KUJIKOCTH B HACAIOYHOMI
KOJIOHHE.

16 Onpenenenre kKo3p(GUIUMEHTOB MAacCOOTIauu B KUAKOHU (haze
MpH JIeCOPOIMH JTUOKCHIA YTIepoJa W3 BOJBI B TUICHOYHOM
KOJIOHHE.

17 N3ydyeHne cOBMECTHOTO TEIJIO- U MaccooOMeHa B HacaJ04HOM
KOJIOHHE.

18 N3yuenne mporiecca MpOCTOM TEPErOHKM OWHAPHOW CMecH
M30TIPOTIAHOJI-BOIA.

19 N3yuenne mporiecca MPOCTOW TEPETOHKHM OWHAPHOM CMecH
BO/J1a-3TUJICHTJTUKOJTb.

20 N3yuenne  mporecca  MEPHOJUYECKONW  peKTU(DUKAIIUN
OMHAPHOM CMECH 3TaHOJ-BOJIA.

21 Pazngenenne  pacTBOpoB  HHM3KOMOJICKYJSPHBIX — BEIIECTB
00paTHBIM OCMOCOM.

22 OmpeneneHre CKOPOCTH CBOOOTHOTO OCaXKICHHUS TBEPABIX
YaCTHUII U BCIUIBITUS MYy3bIPEN B KUAKOCTSX.

23 N3yuenune mporiecca GuiIbTPOBAHKS CYCIICH3HUH.

24 l'unponuHamMuka  HEMOABIKHOTO W IICEBIOOKHMKEHHOTO
3€pHUCTOrO CIOAL.

5. O0beM y4eOHONH AUCHUILTHHBI

Bunasr yueOHoli | Beero VI cemecTp

paboThl 3au. en. AK. yac. 3au. en. AK. yac.

Obmas

TPYAOEMKOCTh 2 72 2 72

TUCHUIUIMHBL  TIO

y4eOHOMY IIaHy

KonTakTHasn 0,89 32 0,89 32

pabora:

Jlexruu (JIek) ; : : ;

[IpakTnueckue B } ) -

sanstus (I13)




JIa6.paboTsl 0,89 32 0,89 32

CamocrToaTelbHas
pa6ora (CP): 1,11 40 1,11 40

Bun NTOTOBOI0
KOHTPOJIAA: 3a4eT

Buner y4ueOHoii | Beero VI cemectp

paboThI 3au. ef. AcTtp. dac. | 3au. ef. AcTp. 4ac.
Obmas

TPYAOEMKOCTh 2 o4 2 54
IMCUUIUIAHBL  TIO

y4ueOHOMY IUIaHy

KourakrHas 0,89 24 0,89 24
padora:

Jlexuunu (Jlek) B - -

[IpakTnueckue B - -

3ansaTus (I113)

Jla6.paboTsl 0,89 24 0,89 24
CamocrosiTesqbHasA

padora (CP): 1,11 30 1,11 30

Bun HTOrOBOro0
KOHTPOJIA: 3a4eT

AHHOTAIUA padoyeil MPOrpaMMbl IUCHUIIIMHbBI
«IIpoeKkTHpOBaHHE MPOIECCOB U ANNAPATOB XUMHYeCKOii TexHomorun» (b1.B.14)

1.11leqb AUCHUILIAHBI:

Cy1l1ecTBEHHO pacUIMpUTh, CUCTEMATU3UPOBATh M HCIIOJIb30BAaTh HA MPAKTUKE 3HAHUM
OCHOB THUJPABINYECKHX, TEIJIOBBIX U MAacCOOOMEHHBIX IMPOILIECCOB XUMHUYECKOW TEXHOJOTHUH,
MO3BOJISIFOIIMX BBIMTYCKHUKAM OCYIIECTBJIATh HAy4YHO- HCCIEIOBATENbCKYI0 M MPAKTHUYECKYIO
paboTy Ha IPEAIPUITUSIX.

2.B pe3yabraTre u3y4YeHHMs [MCUMIUIMHBI OOy4YalOUMICA 10 MporpamMmme
0akajiaBpUAaTa J0JIKeH OBJIA/IETh CJeIYIIUMH KOMIIECTEeHIIUSIMHU

Ipogpeccuonanvrvimu (I1K):
B 00J1aCTH MPOU3BOJCTBEHHO-TEXHOJIOTMUECKOMN NeITeNbHOCTH

- CIOCOOHOCTHIO TMPHHUMATHh KOHKPETHBIE TEXHHUYECKHWE pEeUIeHUs MpH pa3zpaboTke
TEXHOJIOTHYECKHX TMPOIECCOB, BHIOUpATh TEXHHUUYECKHUE CPEACTBA M TEXHOJOTHUU C YUETOM —
AKOJIOTHYECKUX mociencTBui ux npumenenus (I11K-4);

- CIIOCOOHOCTBIO BBISBISTH W YCTPAHSATh OTKIOHEHHS OT pPEXUMOB pabOTHI
TEXHOJIOTHYECKOT0 000pYIOBaHUS U MapaMeTpoB TexHoIornueckoro nporecca (ITK-11).

B 00JIaCTH HAYYHO-UCCIIEA0BATEIbCKOM I TEIILHOCTH .




- CHOCOGHOCTBIO IJIaHUPOBATH U IPOBOJUTH (1)I/I3I/I‘-I€CKI/IG U XUMHUYCCKHUEC SKCIICPUMCHTHI,
MIPOBOJUTH 00pabOTKY WX PE3ylIbTATOB W OICHHBATh MOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U
YCTAaHABJIMBATh T'PAHUIBI UX NPUMCHCHUSA, NPUMCHATH MCTOABI MAaTCMATUYCCKOI'0 aHajlihn3a U
MOJICTTUPOBAHMSI, TEOPETUYECKOTO U dKCIIepuMeHTanbHoro uccnenoBanus (I1K-16).

3. B pe3ysbTaTe 0CBOEHUS AUCHUILIMHBI 00YYAIOUIMIACS TOJIAKEH:

3HATD:

- METObI pacyeTa TeIio- 1 MaCCOOOMEHHBIX alIapaTosB;

- OCHOBHBIC TPUHIMIIBI OpraHru3aluu ImponccCcoB XUMHYECKOM TEXHOJIOT'UH,

- TUIIOBBIC IMPOLCCCHI XUMHUYECKOU TCXHOJIOTMH, COOTBCTCTBYIOIIUC allapaTrbl 1 MCTOAbL
UX pacuera;

- METO/Ibl COCTaBJICHUSI TEXHOJIOTMYECKUX CXEM C HAHECEHUEM BCEX aIlliapaToB.

YMEThb:

- COCTABJIATh MAaTCPUAJTIbHBIC 1 TCIIJIOBBIC OaraHchl JJIsI CUCTEM I'a3-KUJIKOCTh,

- paccuMThHIBaTh MapaMeTphl TEIJIO- U MacCOOOMEHHOT0 000PYAOBaHUS U HACOCOB;

- moadWpaTh  CTaHIApTHOE OO0OpYyIOBaHHWE, HCIOJb3YyeMOE B  XHUMHUYECKOU
MMPOMBIIIJIICHHOCTH.

BJAJETD:

- MeTO,HOJ'IOl"I/IeI\/'I pacdu€Tta OCHOBHBLIX IIapaMETPOB THAPOMCXaHUYCCKUX, TCIIJIOBBIX M
MaccOOOMEHHBIX MPOIIECCOB;

- OCHOBaMH MPaBUIBHOTO MOI00pa TEIJI0 U MaCCOOOMEHHOTO 000pYyI0BaHUS;

- METOJAaMM COCTaBJICHUS TEXHOJIOTUYECKUX CXeM U Tpaduyeckoro Hu300pakeHus
OCHOBHOTO 00OPY/IOBaHUSI.

4.Kpartkoe coaepxxanue JUCUUIIHHBI

Beenenue. Omnmcanue NPUHIUNAAILHONW CXEMbl PEKTH(PUKAIMOHHON YCTAaHOBKH
HernpepbeIBHOTO JeiicTBusl. CpaBHeHHE U 00JacTH NPUMEHEHHs] HACaJOYHBIX U TapeiabdaThIX
koJioHH. [locTpoeHne paBHOBECHOM TMHUHM Ha OCHOBE MOJyYEHHBIX MHIUBUTYyaTbHBIX 3aJaHUH.

Moayasb 1. Pacuer pekTH(PUKAIUOHHOM KOJIOHHDI.

Pacuer HacajmouyHOW U TapenbyaTOd PEKTHU(PHUKAIMOHHON KOJOHH HENpPEPBHIBHOIO
neiictBus. MaTtepuasibHblii OanaHc KOJOHHBL PacueT MHUHMManbHOrO M paboyero (prermoBoro
gucna. I[loctpoenue pabGounx nuHuNA. Pacder ckopocTu mnapoB U JAvaMeTpa KOJIOHHBI.
Omnpenenenue BBICOTHI ammapara. PacueT TruapaBiIMYecKOro COMPOTHUBICHUS KOJIOHHBI.
CpaBHeHHE [aHHBIX pacyeTa HAcaJ0YHOW M TapenpbyaToid KoJOHH. COIOCTaBlieHHWE JaHHBIX,
MOJIyYEHHBIX MO MPOrpaMMaM KOMITBIOTEPHBIX M PYYHBIX pacueToB. BbIOOP KOJOHHBI.

MoayJs 2. Pacuet u BbIOOP TEN1000MeHHUKOB.

Pacyer wu BbIOOp TEMIOOOMEHHUKOB (HMCHApUTeNs, KOHAEGHCATOpa, MOJOrpeBaTens,
XOJIOIMJIBHUKOB AUCTUJUIATA U KyOOBOTO OCTaTka) mo obmieit cxeme. ConocTraBieHUe aHHbBIX,
MOJIyUEHHBIX MO MpOoTpaMMaM KOMITBIOTEPHBIX M PYYHBIX pacyeToB. [ MapaBIuyecKuil pacuer.
Br16op ontumManbHOro BapraHTa TEIIO0OMEHHUKA.

Moayas 3. I'mapoamHaMu4vecKkue pacyersbl.

Pacyer rumpaBiIryecKkoro COMpPOTHUBIEHUS TPYOONPOBOJOB. PacueT onTHUMalbHBIX TUAMETPOB
TpyOonpoBo10B. PacueT u moi6op HacocoB.

Monyas 4. I'paduueckoe opopmiaeHue.

Texnomornueckas cxema. PektudukanonHas KOJIOHHA OIMPEIEICHHOTO THMA ¢ U300paKeHueM
JeTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MoIyne 1.
4.00beM yueOHOM IMCUMILINHBI



VIl cemectp

Buja yueOnoii paGornl B
y P B  3averHBIX
aKkajgeMHYecKuX
eTMHHUIAX
yacax
OO0masi Tpy10€eMKOCTDb IV CHUTIJIMHbI 72 2,0
AyAUTOpPHBbIE 3aHATHS: 16 0,44
Jlexunu - -
[IpakTnueckux 3anaruii 3anarus (113) 16 0,44
CamocrosiTesibHasE padora: 56 1,55
KoHTakTHas camocTosiTeNbHas paboTa 0,2
CaMocTosATeIpHOE U3YUeHUE Pa3/IeiOB UCIUIUTHHEL | 55,8
By uToroBoro KOHTpOJIA: 3a4eT

VIl cemectp

Bupa yueOHo# padoThbl B 334eTHLIX

B actpoHn. yacax

eIMHUIIaX

OO0uiast Tpy10€eMKOCTb AN CIUTITIHHBI 54 2,0
AyaUTOpPHBbIE 3aHATHS: 12 0,44
Jlexkuu - -
[Tpaktuueckux 3ansatuit 3anstus (113) 12 0,44
CamocrosiTesibHasi padora: 42 1,55
KonTtakTHas camocTosiTennbHast pabota 0,15
CamMocrosTensHOE H3ydeHre pa3/ieoB AucuuIumael | 41,85
By utoroBoro KOHTpOJIS: 3a4eT

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«MonesimpoBaHue XMMHKO-TE€XHOJIOTHYECKUX
NMPOLECCOB B TEXHOJIOTMH 3a1IMTHI 0T Koppo3umn» (b1.B.15)

1.Henp AMCUMIVIMHBI: TIONy4eHUE CTyJIeHTaMu-OakalaBpaMu 3HaHUA B 00IacTH
KOMITBPIOTEPHOTO MOJICTMPOBAHUS XUMHUKO-TEXHOJOTUYECKUX TMPOLIECCOB C MPUMEHEHHUEM
COBPEMEHHBIX CHUCTEM KOMIbIOTepHON Marematwiku, B yactHocTd MATLAB u VBA, a Takxke
MproOpeTeHne MMM MPAKTHYECKUX HABBIKOB Pa3paOOTKU JaHHBIX KOMIBIOTEPHBIX MOJEIeH C
OJIHOBPEMEHHBIM pelIeHUEM 33]1a4 CTPYKTYPHOU U MapaMeTpUyecKoil uaeHTHU(PUKAIIUH.

2.B pe3yabTaTe 0CBOCHHS TUCHUILIUHBI CTY/IEHT-0aKaJIaBp JA0JKeH:

3HATb meToqpl TOCTPOCHUSI SMITUPUUECKUX (BEPOSITHOCTHO-CTATUCTUYECKUX) U (PU3UKO-
XUMHUYECKUX (TEOPETUYECKUX) MOJENeH XUMHUKO-TEXHOJOTHUUYECKUX TMPOIIECCOB;  METOIbI
UICHTU(QHUKAIIMM MaTeMaTHYeCKHX ONMHCAHUNA TEXHOJIOTUYECKUX IMPOILIECCOB HAa OCHOBE
AKCMEPUMEHTATIBHBIX JaHHBIX; METOJbl ONMTHUMU3AINHA XUMHUKO-TEXHOJIOTHUYECKUX MPOIIECCOB C
MPUMEHEHHEM SMITUPUUYECKUX U/WITH (PU3UKO-XUMUYECKUX MOJETIEH;

YMETHh nupumeHATb  U3BECTHbIE  METOJbl  BBIYMCIMTEIBHOM  MAaTeMaTUKU U
MaTeMaTHYeCKOW CTATUCTHKU [JIs PEIICHHUS KOHKPETHBIX 3aJad pacdyera, MOJCTUPOBAHUSA,



UICHTH(PHUKAIIMM W ONTHUMH3AIMU TPH HUCCICJOBAaHUHU, MPOSKTUPOBAHUM W YIPABJICHUU
MPOLECCAMU XUMHUUYECKON TEXHOJIOTHH, A TAKXKE YMETh HMCIIOJb30BaTh B CBOEH IMPAKTUYECKOU
JESATEIBLHOCTH JIJIs1 JOCTHXKEHUSI 3TUX 1IeJIeld U3BECTHBIE MAaKEThl MPUKIAJIHBIX POTPAMM.

BJIAJIETh weTonaMud MaTeMaTUYeCKOW CTaTHUCTHKU JJis 0O0pabOTKHM pPe3yiabTaToB
AKTUBHBIX U MMACCHUBHBIX SKCIIEPUMEHTOB, a TAK)KE€ METOJJaMHU BBIYUCIIUTEIHON MaTEeMAaTUKHU JIJIs
pa3paboOTKK M peau3alii Ha KOMITBIOTEpax aJITOPUTMOB MOJCTUPOBAHUS, UICHTH(PUKAIIUU U
ONTUMHU3AINH XUMHUKO-TEXHOJIOTHUYECKUX MPOIECCOB;

3. KpaTtkoe conep:kanue IUCHUIIINHBI:

3.1. OcHOBHBIC TMPUHIUIBI KOMIBIOTEPHOTO MOJICITUPOBAHHS XUMHUKO-TEXHOJOTHICCKHX
nporeccoB (XTII). Maremarnueckue >MIUPUUECKHE W MaTeMaTHYECKHE (DPU3UKO-XUMUUYECKHE
MOJENUM U KOMIBIOTEPHOE MOJEIUpoBaHue. JleTepMHUHHpOBaHHBIE U  BEPOSTHOCTHBIE
MaTemaTHueckue mojenu. [IpumeHenre MeTo0J0rui CUCTEMHOIO aHau3a Ul pelieHus 3a1a4
MOJIeNpoBaHus. [IpuMeHeHHe TPUHIMIA «UEPHOTO SIIUKA» TMPU  MaTEeMaTHYECKOM
MOJISTMPOBAHUN. ABTOMATU3UPOBAHHBIE CUCTEMBI IPUKIAAHOW nHPopMaTuku. Mepapxuueckas
CTPYKTypa XHMHUYECKHX TMPOU3BOJICTB M HUX MaTeMaTHyeckux wmojeneit. [Ipumenenue
KOMIMBIOTEPHBIX MOJIENeH XMMHYECKHUX TPOILECCOB IS aHajdu3a, ONTHMHU3AIMU W CHHTE3a
XUMUKO-TEXHOJIOTHUECKNX CHUCTeM. (OCHOBHBIE TPHEMBI MaTEMAaTHYECKOTO MOJICIUPOBAHUS:
SMIUPUYECKUHN, CTPYKTYPHBIN ((PU3UKO-XUMUYECKUN) U KOMOMHHUPOBAHHBIN (TEOPETUUECKHI).
[TocTpoenne cTaTM4eCKUX M JUHAMUYECKHX MoJenel. Pemenue npsameix 3agad. [IpoexTHei n
MMOBEPOYHBIN (OIIEHOYHBIN) pacueT mporeccoB. Pemenue oOpaTHeix 3amad. [lapamerpudeckas u
CTPYKTypHasi HWICHTH(PHUKAIUS MAaTeMaTHYeCKHMX MoOJeleld. YCTaHOBJIEHHE aJIeKBATHOCTH
MaTeMaThudeckux  mojene. CrpaTeruss NOPOBEIACHUS  PACUETHBIX  HCCIENOBaHUM U
KOMIBIOTEPHOTO MOJIETUPOBAHUS PEATBHBIX MPOLIECCOB.

3.2 IlocTpoeHre SMIUPUYECKUX MOJICTICH:

e @DopMynIHpPOBKA 33/a4M ANIPOKCUMANWHU AAHHBIX UL OMHCAHHS SKCIEPUMEHTATBHBIX
3aBUCHMOCTEHl ¥ TIOJydEHHUS SMIIMPUYECKUX MOJeNell mpoueccoB. Buabl kpurepues
anmpokcumanuu. Kpurepuit Merosa HaWMEHBIIMX — KBajapartoB. Perienue 3amaum
aNMpOKCUMAIMH JUIA HEIWHEHHBIX M JIMHEHHBIX 10 Mapamerpam Mmojeneid. Marpudnas
(bopMyIHpOBKA 3a1a4M alIPOKCHUMAIMN. AHATUTUYECKUI M aITOPUTMHYECKUN TIOIXOIbI
IUISL PEUICHUs 3a7a4yd anmpoKCHMAIMK Ul JIMHEHHBIX M JMHEapU30BAHHBIX MOJIENCH
METO/I0M HaMMEHBIINX KBaPaTOB;

® 3aKOH HOPMAJBHOTO pACHpENENEHHs JIsi BEKTOPHBIX CIy4alHBIX  BEJIMYMHBI H
OTIpeJIeTICHNEe MX YHCIIOBBIX XapaKTEPUCTHK. MaTeMaTHYecKoe OXXHIaHUE U JUCIIEPCUs
IUIS BEKTOPHBIX CIIy4allHBIX BEIMYHMH. J[MCTIEPCHOHHBIN M KOPPEIALMOHHBIA aHaJH3.
[ToHaTHs 1McnepcHH BOCIPOM3BOAMMOCTH M aJIeKBAaTHOCTH, a TaKKe OCTATOYHOM
aucniepcuu. OnpeneneHre BbIOOPOYHBIX KO(PGHUIIMEHTOB KOppensiuuu 1 ko3dduimenra
MHO>KECTBEHHOM Koppesaiuu. CTaTUCTUYECKUH MOAXOJ K OIpeNesIeHUI0 OIIMOOK U
MOTPELTHOCTEN B SKCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHUH;

® PErpecCHOHHBIM M KOPPENSLUOHHBIA aHaIM3 Ui MOCTPOEHUS SMIUPUYECKUX MOJesei
Ha OCHOBE JJaHHBIX ACCUBHOTO 3KcnepuMeHTa. [IoHATHS QYHKIIMHM OTKIMKA U (PaKTOPOB.
OCHOBHBIE JIONYIIEHUS PErpeCCHOHHOTO W KOPPEISIIMOHHOTO aHanu3za. Kputepuu
MPOBEPKH OJHOPOAHOCTH mucnepcuil. Beibop Buaa ypaBHEHHMIl perpeccuu, a TaKxke
onpeneneHue Ko3()(UIIMEHTOB perpeccud M HMX 3HAYUMOCTH C MCIIOJIb30BaHHEM
kputepust CtpromeHTa. Ilpomenypa HCKIIOYEHHS HE3HAUYUMBIX KO3 (HUIIMEHTOB



perpeccun. OmnpeneneHue aaeKBAaTHOCTH PETPECCUOHHBIX MOJENEH C  I[OMOLIBIO
kpurepus duiepa;

OCHOBHBIE TIOJIOKECHHUSI TEOPHU IUIAHUPOBAaHMS 3KcriepuMeHTOB (I): momHbIi (aKTOpHBII
skcriepuMenT (IIDD) u 06padoTka ero pe3yiabTaToB. ONTUMAIBHBIE CBOMCTBA MaTPUIIbI
TUTAHUPOBAHUS U CBOWCTBO OpTOroHAILHOCTH. OnpenencHue ko3pPpuuneHToB Moenei,
UX 3HAYMMOCTH M TIpOBEpKa aJEeKBaTHOCTU YypaBHEHHUs perpeccud. (CBOHCTBO
poTaTabenbHOCTH TOJTHOTO (PaKTOPHOTO SKCIEPUMEHTA;

OCHOBHBIE TOJIOXKEHHUSI TeOpUM IIaHupoBaHus s3kcriepumeHToB (II): opToronanbHbIN
HeHTpabHbI  KoMmro3uuoHHbi mian (OLKII) skcnepuMeHnToB M 00paboTKa ero
pe3ynbraToB. ObecredeHre OpTOroHaIbHOCTH MaTpUIlbl MJIAHUPOBAHUS U ONpE/eSIEeHUE
BEJIMYMHBI 3B€3/1HOTO Tuieda. OmnpeneneHre Ko3pGUIUEHTOB MOJENIH, UX 3HAUYMMOCTH U
OIICHKA a/IeKBaTHOCTU YpaBHEHMsI perpeccuu. PacueTHoe BhIUKMCIEHUE KOOPAUHAT TOUKU
onTUMyMa (3KCTpEMYMa);

ONTUMM3ALMS SKCIEPUMEHTAJIbHBIX MCCIEI0BAaHUI C mNpuMeHeHueM Meroaa bokca-
Bunbscona. OcHOBHbIE MOIXOAbI K ONTHUMHU3AIMU SKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUM.
DKclepuMEeHTAIbHO-CTaTUCTUYeCKHiT  MeToa. Crparerusi JABWKEHHS K ONTHUMYMY
neneBor GpyHkuMu (GyHKIIUK OTKIMKA) TPAAUCHTHBIM METOJIOM. KpuTepuu 10CTHREHUS
«TMOYTH CTALlMOHAPHOM 00JIACTH» U METObl YTOUHEHHUS MOJI0KEHHS ONITUMAIIBHON TOYKU
B (paKTOPHOM IPOCTPAHCTBE.

3.3. ITocTpoenune HU3NKO-XUMHUIECKUX MO/IEIICH:

JTambl MaTeMaTU4YecKoro MojenupoBaHus. @OpMyIHpOBKa THIOTE3, I[OCTPOCHHE
MaTeMaTHYeCKOro OINUCaHus, pa3paboTka MOJETUPYIOIIET0 ajlropuT™Ma, IpOBEpKa
aJIeKBaTHOCTU MOJIENM W HWAECHTU(UKALUS UX MapaMeTpOB, PacCUETHBIE HCCIEIOBAHUS
(BBIYMCIIUTETBHBIN SKCIIEPUMEHT);

COCTaBJIEHHE CUCTEM YPaBHEHHUU MAaTeMaTHYECKOI'0 OMUCAHHS MPOIECCOB M pa3paboTKa
(BpIOOp) anNropuTMOB HMX peuieHUs. bBIOYHBIN NPUHIMI MOCTPOEHHS] CTPYKTYPHBIX
MaremMaTH4eckux wmojeineil. OOoOIIeHHOe ONUCaHUE JBMXKEHHUS IMOTOKOB (a3 B
anmapatax ¢ TOMOIIbIO  THUJIPOJUHAMHYECKUX  MOJIENEH, YYUTBIBAIOIIUX
COCpPEIOTOUEHHBIE W PpACIpe/Ie]ICHHbIE HCTOYHHKU BEIIECTBA W HHEPrUM (TEIUIOTHI).
JlokanbHble WHTEHCHMBHOCTM HCTOYHUKOB BeEIIECTBA M TEIUIOTHI B  MOTOKaXx,
COOTBETCTBYIOIIME PA3NUYHBIM (DU3UKO-XUMHUECKUX mporieccaM. (OCHOBHBIE THIIBI
YpaBHEHUN MAaTeMaTUYeCKOTO OIMHCAHUS XUMHUKO-TEXHOJOTMUECKUX  IPOILIECCOB —
KOHEYHbIE, OOBIKHOBEHHbIE nuddepeHnnansupie U auddepeHuanbuble ypaBHEHHS B
YaCTHBIX MTPOU3BOIHBIX;

MaTeMaTH4eCKOe MOJCIUPOBAHHE  CTAl[MOHAPHBIX U JUHAMHYECKUX  PEXKHMOB
TUAPABIMYECKUX TPOIECCOB B  TPYOONPOBOAHBIX CHCTEMax, TIJIOOAIbHBIE W
JEKOMIIO3UIIMOHHBIE METO/IbI PEILICHUs] CUCTEM HEJTMHEWHBIX YPABHEHUH, a TAKKE SBHBIC
Y HESIBHBIE METOJIbl YHCJIICHHOTO PEIICHHs CUCTEM OOBIKHOBEHHBIX AU(depeHInanbHbIX
ypaBHeHu. CocTaBieHHME YpaBHEHMII MaTeMaTHMYeCKOro OIMCaHUs Mpolecca.
[TocTpoenne HHPOPMAITMOHHBIX MATPHUI] MAaTEMAaTUYECKUX MOJIENel IJ1sl BBIOOpa 00IIero
QIrOpUTMa PelIeHUs — MOJICIUPYIOLIEro anroputMa. Peannsanus anropuTMoB petieHus
HEIMHEWHBIX M  OOBIKHOBEHHBIX Au(QepeHIHaNbHBIX  ypaBHeHUH. OnucaHue
crauroHapHbIX pexuMoB XTIl ¢ mpuUMEHEHHWEM CHCTEM JIMHEWHBIX W HEIUHEHHBIX
ypaBHeHUH. HTepalMOHHBIE aNTOPUTMBI pelleHus. [IpumMeHeHue MeTO0B MPOCTHIX
utepauuii 1 HpiotoHa-Padcona ans momydenus pemnenus. [Ipobmema cxoaumMocTu



rpoiiecca peieHus. [J[eKoMIo3uIMOHHBIA METOJ] PEeUICHUs CIOKHBIX CUCTEM KOHEUHBIX
ypaBHeHuid. [loctpoeHue WH-QOpPMAITMOHHONW MAaTPULBI s BBIOOpAa ONTHUMAIBHOTO
aroputT™Ma pemeHus 3amadd. [loHsATHE IKECTKOCTH cHucTeM uddepeHIHaTbHBIX
yYpaBHEHUH U KPUTEPHH JKECTKOCTH. SIBHBIC (OBICTpPEIE) M HESIBHBIC (MEIJICHHBIC) METO/IBI
pemrenus. Metoapl miepBoro (Meroja Jimepa), BToporo ( Moau(UIMPOBAHHBIE METOJIbI
Diinepa) u yerBeptToro nopsiaka ( meron Pynre-Kyrra). Onenka TOYHOCTH METOJOB —
omunOoK ycedeHus. [lepexomHble OMMOKUM M ONIMOKH OKPYIJICHHS TIPU YHUCICHHOM
WHTETPUPOBAaHUH MU PepeHInaNbHbIX ypaBHeHUH. CrIocO0bI 00ecreueHus: CXOMMOCTH
pemeHusi 3amaud. lIpuMeHeHUE HESABHBIX METOIOB JUIsl PEIICHHUS KECTKUX CHUCTEM
muddepeHnnanbHbIX ypaBHeHUN. OnpeneneHus mara HHTETPUPOBAHUS UTEPAITMOHHBIM
MeTtoo0M. MeronoB Kpauka-Hukonbcona (MeTo Tpanemnuii);

MaTeMaTH4eCKOe MOJIETMPOBAHUE CTAIIMOHAPHBIX PEKUMOB IIPOLIECCOB TEIJIONEpPEaaYH B
IJACTUHYATBIX W 3MEEBUKOBBIX TEIMJIOOOMEHHUKAaX. MareMaTH4ecKoe OIUCaHue
MIPOLIECCOB C MPUMEHEHHEM MOJIeell WIeallbHOTO CMEIIEHHs] U BbITeCHEHHs. Bbibop u
rpaguveckoe TMPEJCTaBICHWE AJITOPUTMOB pemieHus. [IpuMeHeHne CTaHmapTHBIX
METOJIOB BBIUUCITUTEILHON MaTEeMaTHKHU TSl PEIIEHUs 3a/1a4;

MaTeMaTH4eCKOe MOJIEIMPOBAHUE CTAIMOHAPHBIX PEKMMOB TPOIECCOB TEILIONEpEadn
B TPSIMOTOYHBIX W TMPOTHBOTOYHBIX TPyOUATHIX TEIJIOOOMEHHHMKOB, PEIICHHUE 3aJadu
Komm w kpaeBoil 3amauym mpu  WHTETPUPOBAHUU  CHUCTEM  OOBIKHOBEHHBIX
muddepeHInaIbHbIX  ypaBHEHHI. MareMaTtnueckoe OIMCAaHHE IPOILECCOB C
NPUMEHEHUEM MOJIEIEH HACAIbHOTO BBhITECHEHHUA. Pemenne 3amaun Komwm u kpaeBoit
3amaun. IlpencraBieHue anropuTMOB BBIYMCIEHUN B BuEe MHGOPMAIMOHHON MaTpPHIIbI
CUCTeMbl YpaBHEHHUH  MaTeMaTHYEeCKOro ONUCaHUus M  OJOK-CXeM  pacydeToB.
Maremarnueckoe omnucanue XTIl ¢ mnpumMeHeHHEM CcHUCTEM  OOBIKHOBEHHBIX
muddepennnanbHbIX  ypaBHeHUH. Onmcanue OOBEKTOB C  paclpeqeieHHBIMH B
npoctpaHcTBe napameTrpamu. DopmynupoBKa HavyadbHBIX M KPaeBBIX YCIOBHM 3aaay
pewienusi. YucieHHbll aroput™M 1-ro mopsaka ans peumeHus 3anadn Komm. Meton
«TIPUCTPEIKU» IS pEIICHUs KpaeBOH 3a1a4u;

MaTeMaTH4eCKOe MOJETUPOBAHUE CTAI[MOHAPHBIX PEKUMOB IPOIECCOB B pPEAKTOpax C
Memankod.  OnucaHue  MHUKPOKMHETHYECKMX  3aKOHOMEPHOCTEM  MpOTEKaHHs
MPOU3BOJIBHBIX  CJOXHBIX  XUMHYECKMX  peakuuid B  KUAKOH  daze s
MHOTOKOMIIOHEHTHBIX cHucTeM. OrmpeeneHue KIYEeBbIX KOMIOHEHTOB CIIOMXKHBIX
XMUMHUYECKUX PEAKIHH C MPUMEHEHHEM METOJOB JIMHEHHOW anreOpbl - paHrOB MaTpUIl
CTEeXHOMETpUYEeCKX  Kod(dduuueHToB  peaknuu. MareMaTHyeckoe  ONMUCAHHE
PEaKTOPHOTO Mpoliecca ¢ pyOalKon Ui MPOU3BOIBHOM CXeMbl TPOTEKAHUS XUMHUECKOMN
peakiuu. Bpibop anropuTMoB pelieHHs 3aJaud ¢ TpUMEHEHHEeM HHQGOPMAIMOHHOMN
MAaTpULbl CHUCTEMBl YPAaBHEHUW MATEMaTUYECKOTO ONHCAHUS U MPEJICTaBICHUS
ITOPUTMA PEIICHHS ¢ TOMOIIBIO OJIOK-CXEMBI pacuera Impolecca;

MaTeMaTH4YeCKOEe MOJEIMPOBAHUE HECTALMOHAPHBIX PEKUMOB IIPOILIECCOB B PEAKTOpax ¢
Melmankod. MaremaTudeckass MOCTAaHOBKA 3aJadd JJsl PEaKUuMh C TPOU3BOJIBHOU
CTEXHUOMETpUUYecKor cxeMoi. @opMynupoBka 3anaun Komm — 3agauv ¢ Ha4aJlbHBIMU
ycnoBUsIMU. Pa3HOCTHOE Mpe/cTaBlieHNne CHCTEMbl OOBIKHOBEHHBIX AU(PEepeHITNATHHBIX
ypaBHeHui. [locTpoeHre HHPOPMAITMOHHOW MATPUIIBI A7 BEIOOPA allfOPUTMa PELICHUS.
I'padmyeckoe npeacTaBaeHNe anropuT™Ma pelieHus B BUae OJI0K-CXeMbl pacueTa;



MaTeMaTU4YeCKOE MOJCIMPOBAHNE CTAMOHAPHBIX PEXHMOB B TPYOUaTBHIX pEaKTOpax C
IPSMOTOYHBIM M IPOTUBOTOYHBIM JBWKEHHEM TEIIOHOCUTENeH. MareMmarudeckas
IIOCTAHOBKA 3aJauyd JUIi pPEaKUMHM C KOHKPETHOW CTEXHOMETPUYECKOU CXEMOM.
®opmynupoBka 3aaaun Komm — 3a1a4n ¢ Ha4aapbHBIMH YCIOBUSAMM U KPacBOW 3a/1aud —
3aJaud C KpaeBbIMU YCJIOBHSMHU. Pa3HOCTHOE TpelCTaBlIeHHE CHCTEM OOBIKHOBEHHBIX
maddepennnanbHbix ypaBHeHuil. [loctpoenne mHOOPMAIMOHHBIX MATPUIl Ui BEIOOpA
anroputMoB peuieHus. ['paduueckoe mnpencraBiaeHUE AJTOPUTMOB pEIICHUS B BUJE
0JIOK-CXEMBI pacuera;

MaTeMaTH4YeCKOe MOJEJIMPOBAHUE HECTAllMOHAPHBIX PEXUMOB IPOLIECCOB B TPyOUaThIX
peakTopax M YHUCJIEHHbIE QITOPUTMbl JMCKPETU3AllMU JUIsl PEIICHHUS CHUCTEM
mipdepeHunaibHbIX YpPaBHEHMM C€ YacTHBIMM HPOM3BOJIHBIMHU. MareMarudeckas
MOCTAHOBKA 3aJa4ydl JUIi pPEaKUMUu C KOHKPETHOW CTEXHOMETPUYECKOM CXEMOM.
@opMyIHpOBKa HavyaJdbHBIX M IPaHUYHBIX ycnoBuil. Juddepennuansupie ypaBHeHHs B
YaCTHBIX MPOU3BOAHBIX - AIIMNTUYECKOT0, MapabOJMYecKOoro M THIEepOOIMYEecKOro
TUINOB. AJNTOPUTMBI pEIIEHHs] ypaBHEHUU Mapabojmdyeckoro Tuma. Maremaruyeckas
MOJIeNIb XUMHUYECKOTO MPEBPaIlleHNs B U30TEPMUYECKUX YCIOBUSAX JUIsl HECTAllMOHAPHOTO
mpolecca B TpyOdaThIX ammaparax € y4eTOM IMPOJOJIbHOTO TEPEMEIINBAHUS U C
MPUMEHEHHEM  OJHOMapaMeTpuueckod AUPPY3HOHHON MOJenu Juis  ONMUCAHUS
TUAPOIMHAMUYECKOW 0OCTAHOBKH B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI PELICHUS B BUJIE
CUCTeM HENUHEHHBIX YpaBHEHUH, a TakkKe OOBIKHOBEHHBIX AU(QepeHInanbHbIX
YpaBHEHUH MEPBOTO U BTOPOTO MOPSAKOB;

MAaTeMaTHYE€CKOE MOJEIUPOBAHUE CTALMOHAPHBIX PEKHMMOB IPOLIECCOB HEMPEPHIBHOMN
MHOTOKOMIIOHCHTHOM peKTUPHUKanuu W adbcopOmuu. MaTremaTH4ecKoe OIMCAaHHE
mpouecca  MHOTOKOMIIOHEHTHOM — pekTHUKaud B Tapeiabyarodl  KOJOHHE.
MonenupoBanue (a3oBoro paBHOBECHs] W Ipoliecca Maccolepefauyd Ha Tapelkax B
MHOTOKOMIIOHEHTHBIX CHCTEMaxX. YueT TeIJIOBbIX OajJlaHCOB Ha Tapeikax IMpH
MOJENUPOBAHUU TIpolecca B PEKTU(PUKALMOHHONW KOJOHHE. J[eKOMIMO3UIIMOHHBIH
QITOPUTM pacyeTa Ipolecca PeKTH(PHUKAIMU B KOJOHHOM ammapare. MareMaTtudyeckoe
ONMHCAaHHWE TpoIlecca MHOTOKOMIIOHEHTHOW abcopOuuu B HAcaoOyHOH KOJIOHHE.
MogenupoBanue npouecca MHOIMOKOMIIOHEHTHOM — Maccomepeadyd B CEKIMSIX
HacaJOYHOW KOJIOHHBL. AJITOPUTM pELICHUsS] KpaeBOM 3aaud JUisi MOJAEIIMPOBAHUS
nporecca abcopOIK B HACaJOUHOM KOJIOHHE.

3.4. OCHOBEI OIITUMHU3AIUHU XUMHUKO-TCXHOJIOTHYCCKUX ITPOLCCCOB!

pelieHre  3agady  ONTUMM3AllMM C  TEPMOJAMHAMMYECKHMMHM, TEXHOJIOIMUYECKHMH,
SKOHOMHUYECKUMH, TEXHUKO-DKOHOMHUYECKUMH U  HKOJOTHUECKUMH  KpPUTEPUSAMHU
ontumaibHocTH. OnTuManbHele pecypcocOeperatomue XTII. Bbeibop kpurepuen
ONTUMAJILHOCTH (LeNeBbIX (QyHKIM). DopMyITHMpOBKAa MHOTOKPUTEPUANBHOM 3amauu
ontumuzanui. OcoOEHHOCTH pelIeHHs ONTMMU3AIMOHHBIX 3afay XTIl npu Hanuuuu
HECKOJIBKUX KpPUTEPUEB OINTHUMAJIbHOCTH, OBPHXHOM XapakTepe IeNneBoil (QyHKUMH U
HAJIMYMK OTpaHudeHuit 1-ro u 2-ro pona;

QITOPUTMBl OJHOMEPHOM M MHOTOMEPHOM ONTUMHU3AaLMUA. MeTonbl CKaHWPOBAHUSA,
JIOKaTM3aIluK SKCTPEMYMa, 30JI0TOTO ceueHHs U urcen @uboHauu B ciydyae 0AHOMEPHOU
ONTUMH3ALMHU. MeToibl MHOTOMEPHOM ONTHMHU3ALMK HYJIEBOTO, MEPBOTO U BTOPOIO
nopsiikoB. CHUMIUIEKCHBIE, CIIydallHble W TI'pPaJUEHTHbIE METOJbl MHOTOMEPHOM
ontuMu3auu. Meto1 TpadHbIX QYHKIUI.



3.5. 3aximo4eHue:

e [puUMEHEHUE KOMIBIOTepHbIX Mozened XTIl npu NpoEeKTHPOBAHHM XUMHUYECKUX
npousBojactB — B CAIIP. 3amaum cucteM aBTOMATU3MPOBAHHOTO IPOEKTHPOBAHUS
(CAIIP) u cTpyKTypa CUCTEM KOMIIBIOTEPHOTO NpoeKkTupoBanus. HpopmannoHnoe u
MaTemarudeckoe obOecrieuenne CAIIP. ABTOMaTM3MpoOBaHHOE MPOEKTHPOBAHUE C
IIPUMEHEHHEM KoMIbIoTepHbIX Moaener XTII;

e qnpuMeHeHue KoMmmbroTepHbIXx Mozened XTIl nmpu ymnpaBiieHMM TEXHOJIOTHYECKHMH
npoueccamu — B ACYTIIL. Komneroreproe monenupoBanue XT1I B pexxume peanbHOTo
BpemeHu.  Cucrembl  npsmMoro  HU(pPoBOro  (KOMIBIOTEPHOTO)  YIPABJICHUS
TEXHOJIOTMYECKUMHU TpoleccaMu. OcoOEHHOCTH pean3allii KOMIBIOTEPHBIX MOJAENeH

XTII B aBTOMaTU3UPOBAHHBIX CUCTEMAX YIPABICHUS TEXHOJIOIMYECKUMH IPOLECCaMU
(ACVYTID).

4, KoMnerenuuu cnymaTeﬂeﬁ IPpH OCBOCHUH JUCHUIIJIUHBI:

['oTOBHOCTH MPUMEHSATH AaHAIUTUYECKUE W YUCIIEHHbIE METO/bl PELICHUsI TOCTABJIECHHBIX 3ajad,
UCIO0JIb30BaTh  COBPEMEHHBbIE HH(OPMAlMOHHBIE TEXHOJOTWH, TMPOBOJIUTH 00pabOTKY
nHpopMallMd W HCHOJb30BAaHUEM  MPUKIAJHBIX  IPOrPaMMHBIX  CpPEACTB  c]epsl
podeccuoHabHOM JesITeIbHOCTH, HCTIOJIb30BaTh CETEBbIE KOMITbIOTEPHBIE TEXHOJIOTHUU U 0a3bl
JAaHHBIX B CBOEM MNpo¢eCCHOHANbHON MAESITETbHOCTH, IMAaKEeThl MPUKIAIHBIX MpOTpamMm s
pacuéra TeXHOJOrH4YecKuX rmapamMeTpoB odopynoBanus (I1K-2);

CrocoOHOCTh aHANMM3UPOBATh TEXHUYECKYI JTOKYMEHTAIMIo, TMOA0MpaTh oO0OpyJAOBaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

['0TOBHOCTP UCIIOJIB30BaTh 3HAHUE CBOMCTB XUMHUYECKUX DIIEMEHTOB, COSTMHCHHI U MaTEPHaIoB
Ha MX OCHOBE IS pelreHus 3aaau npodeccruonansHoi aestenpaoctu (ITK-18);

5. O0beM JUCHUILIMHBI U BHAbI YUeOHOMH HATPY3KH

KonnuectBo Bcero akanmewm.
3aUETHBIX €JIUH. | YacOB B
ceMecTpe
OO0uiast Tpy10€eMKOCTb IV CIIUTIJTHMH bI 3 108
B ToMm uncine Ha 0OydeHue 3 108
AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexkuun 0,89 32
[IpakTrueckue 3aHATHS - -
JIaGopaTopHble pabOThI 0,44 16
CamocrosiTesibHast padora 1,66 60
PacuetHo-Tpaduueckue paboThI - -
Jlpyrue BUbI CAMOCTOSITENBHON pabOThI
KonTakTHas camocrositenbHas paboTa 0,2
CaMocCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUIUINHBI 59,8
Bux HTOroBOro KOHTPOJISI 3HAHUI (324€T ¢ OLEHKOM) - -




KosmmuectBo Bcero actpos.
3a4ETHBIX €/IUH. | YaCOB B
cemecTpe
O01mas Tpy10eMKOCTb JMCIHIIIMHBI 3 81
B ToMm uncne Ha o0y4eHue 3 81
AyIUTOPHBIE 3aHATHS: 1,33 36
Jlexmun 0,89 24
[IpakTueckue 3aHATHS - -
JlabopaTopHbie pabOTHI 0,44 12
CamocrosiTesibHasi padoTa 1,66 45
PacuetrHo-rpaduueckre paboTsl - -
Jpyrue BUbl CaMOCTOSITENILHON paObOThI
KonrtakTHas camocTosiTenbHas pabota 0,15
CamocCTOsITeNTbHOE U3YUYECHHE PA3/IETI0B TUCIIUITIIMHBI 44,85
By HTOroBOro KOHTPOJISI 3HAHUI (324ET ¢ OLEHKON) - -

AHHOTaNUA padoyeil NPOrpaMMbl U CHUILIMHbBI
«Teopernueckne ocHoBbI KOppo3umw» (b1.B.16)

1. eab IMCUMIUVIMHBI: TPUOOPETCHHE CTYIACHTAMW 3HAHUW O KOPPO3HMOHHBIX
rpolieccax, MPOTEKAIINX B Fa30BbIX U KUJKUX CPeax, O BUIaX KOPPO3UHU, UMEIOIIUMHU MECTO
B IPUPOJIHBIX U TEXHOJIOTUYECKHUX Cpeax.

2. B pe3yabrare wu3y4YeHHsi IMCHUILVIMHBI O00ydYalouuiici 1O NporpamMmme
0akajiaBpUaTa J10JIKeH:

Obnadams crnenyrommMu npodeccuoHanbHbIMUA KoMiieTeHusamMu (11K):

-CIIOCOOHOCTBI0O W TOTOBHOCTBIO  OCYIIECTBIISTH TEXHOJOTMYECKUMH IMpolecc B
COOTBETCTBUM C PErJaMEHTOM M HCIOJb30BATh TEXHUYECKHE CpPEACTBA JUIsl HM3MEpPEHUs
OCHOBHBIX [TAPAMETPOB TEXHOJIOTMIECKOTO MpOIiecca, CBOMCTB Chiphbs u mpoaykimu (ITK-1);

- CIOCOOHOCTBIO MCMOJIB30BaTh MpaBUja TEXHUKU OE30MACHOCTH, MPOU3BOJCTBEHHOU
CaHUTApUU, TMOXApHON O€30MacHOCTH W HOPMBI OXpaHbl TPyAa, HU3MEPATh U OICHUBAThH
rnapamMeTpbl MPOU3BOJACTBEHHOTO MHUKPOKIMMATa, YPOBHS 3albLJICHHOCTH W 3ara30BaHHOCTH,
1rymMa, 1 BuOpanuu, ocBemieHHoctu padounx mect (ITK-5);

-TOTOBHOCTBIO K OCBOCHHUIO M IKCILIyaTal[iid BHOBb BBOIUMOTO 00opymoBanus (ITK-8);

-CIIOCOOHOCTBIO ~ BBISBJISATH M YCTPAHSATh OTKJIOHEHHUS OT PEKUMOB  padOTHI
TEXHOJOTMYECKOro 000PyIOBaHMUS U TTAPAMETPOB TeXHOIorHUeckoro mporiecca (ITK-11);

-TOTOBHOCTBIO HCIIOJIB30BATh 3HAHWE CBOMCTB XMMHUYECKUX DJIEMEHTOB, COCIUHEHUN U
MaTepHaioB Ha MX OCHOBE JJIS pelieHus 3a1a4 npodeccuonansHoi aesrensaoctr (ITK-18);

-TOTOBHOCTBIO HM3y4aThb HAay4YHO-TEXHHYECKYI0O HH(OpPMAIMIO, OTEUECTBEHHBIA W
3apyOeKHBIN OMBIT 1Mo TeMaTtHke ncciaenoanus (ITK-20)

3namo:

- (bu3MUeCKUit CMBICT MPOIIECCOB, TPOTEKAIOIINX Ha YJIEKTPOIaX;

- MEXaHU3MbI POTEKAIOIINX KOPPO3ZUOHHBIX MPOIIECCOB;

- METOJIbl HCCIIEJOBAHUS KWUHETUKH ODIJIEKTPOAHBIX MPOIECCOB M IPOLIECCOB

KOppO3uH;




- crocoObl KOPPO3UOHHBIX UCTIBITAHUM;

Ymemo:

- CHUMATh IOJIIPU3ALMOHHBIE KPUBBIE DJIEKTPOJIHBIX IPOLIECCOB, CTPOUTH
JyarpamMmbl KOppO3uu;

- OIIPENENATh HAa OCHOBE DKCIIEPUMEHTANIBHBIX MCCIECIOBAHUM W JIUTEPATYPHBIX
JAHHBIX TOKH U MOTEHIUAJIBI KOPPO3HH, ITIOKA3ATEIN KOPPO3UH;

- OIIPENEIATh JMMUTUPYIOIIYIO CTAUI0 KOPPO3UOHHOIO IIPOLIECCa;

- IIPOU3BOJUTH OLIEHKY KOPPO3MOHHOM CTOMKOCTH MAaTe€pUaloB B arpeCCHBHBIX

cpenax;

- MIPOBOJUTH YCKOPEHHBIE KOPPO3UOHHBIE UCTIBITAHUS;

- NPUMEHATh  TOJY4YEHHYI0  HMH(OpMaluio  JUid  pelleHHsT  KOHKPETHBIX
TEXHOJIOTMYECKHUX 3a7a4;

Braoemy:

- HaBbIKaMU HaCTPOMKH TEXHOJIOTMYECKOTO 00opynoBaHus, HaJaJKu
MPUCIIOCOOICHUM, MHCTPYMEHTA U APYTroil OCHACTKH, BKJIIOYEHHOH B JIAOOPATOPHBIN MPAKTUKYM.

3. Kpatkoe conepxaHue JUCIUILTAHBI

Beenenue

3HadyeHWe, Lenu M 3a7ayd JucHuIuiHbl. COBpEMEHHOE OIpEAENIEHHE KOPPO3UH U
COMPOTHBIIEHUSI MaTepHasioB. 3HaueHHe O0pBHObI ¢ Koppo3uel. OCHOBHBIE pa3/ieNbl U MOHATUS
mucuumnHel. Knaccudukanust BUIOB pa3pylieHUs MaTepualioB MO JIEHCTBHEM arpecCUBHBIX
cpen. KonnuecTBeHHas o1ieHKa KOPPO3HOHHOTO Pa3pyIIEHUsI MATEPUANIOB. DJIEKTPOXUMUYECKAS
U XUMHYECKasi KOPPO3HUs.

Teoperndeckas 3NEKTPOXUMHSL.

OcHOBHBIE IOHATHSA NIEKTPOXUMUMU.

npoBoHUKH I u II poga. DeKTpoIn3 KaKk OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIIECC.

Knaccugukanus npoBOJHMKOB M IMPOX0XKJIEHHE IMOCTOSHHOTO 3JIEKTPUUYECKOTO TOKa
gyepe3 OJIEKTPOXUMHUYECKHE CHCTEMbl. OCHOBHBIC THIIBI 3JIEKTPOXMMHUYECKHX CHCTEM M HX
cocraBHple 4acTd. OrmpenencHue MNOHATHM Karod W aHoA. OTIMYMTENbHBIE IPU3HAKU
IEKTPOXUMUYECKUX PEAKIUH.

3axonbl Dapazes, KaKymuecs OTKIOHEHMs. BbIxoa 1o Toky.

OCHOBBI NIEKTPOXUMUYECKON TEPMOIUHAMUKHI

[IpyurHBI BO3HUKHOBEHUS JJIEKTPOXMMHUYECKOIO IOTEHLMANa HAa TPAHMIE DJIEKTPOJ-
pactBop. PaBHOBecue B 3IEKTPOXMMHUYECKON Lenu. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHbIE
MOJIypEeaKLMU U HOHATHE 3JeKTpoiHOro noTeHuuana. Knaccudukanus snekrpoaos. Konnenuus
3JIEKTPOHHOTI'O PaBHOBECHsI HA TpaHMILIE AeKTpoA-MeTaul. Kinaccupukanus 3eKTpoXuMUUECKUX
uenei. [IpaBuno 3nakoB u pacuer DIC.

BonoponHblii 35€KTpoJ U cTaHAApTHas BOAOPOAHAs IIKajia. KHCIOpOIHBIM 3IEKTPOL.
Huarpamma [Typbe. MemOpaHHbIe paBHOBECHE, MEMOPaHHBII MOTEHIUAIL.

CrpoeHne JBOWHOTO JIEKTPUUECKOTO CIIOs

CBsI3b 2JIEKTPUUECKUX U aJCOPOLIMOHHBIX SIBICHUN Ha rpaHule paszgena (as. EMkocTb
JBOMHOIO 3JIEKTpUYecKoro cios. [loTeHnuanel HyneBoro 3apsja U MEXaHU3M BO3HHUKHOBEHUS
O/1C 2neKTpOXUMHYECKOM 1enH.

OcHOBHBIE MO/JIENBHBIE MPEACTABIEHUS O CTPOCHUH JIBOMHOTO 3JIEKTPUUECKOTO CIIOS.

OCHOBBI WIEKTPOXUMUYECKON KUHETUKH



OOmass  xapakTepUCTHKA  JJIEKTPOXMMUYECKUX  mpoleccoB.  [loyspusanuoHHas
XapakTepUCTUKA B YCIOBUSAX JUMHUTUPYIOIIEH CTaAUU MaccollepeHoca. MeToa Bpamaromerocs
JMCKOBOTO 3JIEKTPO/IA.

Teopust 3amenneHHOTO pas3psja U €€ COBpeMeHHOoe oOOoCHOBaHWE. MeTOoNbl M3ydeHUs
CTaANi pa3psii-HOHU3AIMHU. 3aKOHOMEPHOCTH AJIEKTPOIHBIX MPOLIECCOB B YCIOBUAX MEIJICHHOU
XUMHUUYECKOM cTani. MHOrocTaIniiHble pEaKUUHU C MOCIEI0BATENbHBIM IEPEHOCOM IEKTPOHOB.

DIEeKTPOXUMHUYECKasi KOPPO3HSL.

DNEeKTPOJHBIC MOTEHIIMAIBI U TEPMOJIUHAMUYECKAsT BOBMOXKXHOCTh KOPPO3HUHU.

Koppo3ust B kucabix pacTtBopax. MexaHuW3M BOCCTaHOBJIEHHUs Bojaopoaa. Kopposus B
HEUTpPAIbHBIX W MIEJOYHBIX cpenax (KUCIOpoJHas KOopposus). MexaHu3M BOCCTAHOBIIECHUS
KHUCJIOPO/Ia.

[Tonsipu3aninoHHBIe AUArpaMMbl KOPPOIUPYIOMIUX MeTauioB. CHATHE MOJISPU3ANUOHHBIX
KpHBBIX. Pacuer ckopocTeil KOppo3uu Mo MOJISIPU3ALMOHHBIM JTaHHBIM. BiIusHNE COOTHOLICHUS
IJTONIAJIEN KaTO/Aa U aHOJIa Ha TOKU KOppo3uu. Teopust KaTOJHOM 3alUTHI.

[TaccuBamusa. Xapakrepuctuka mnaccuBauun W Pnage noreHuman. [loBenenue
naccuBatopoB. [TacCUBHOCTH kee3a B a30THOM KHUCIIOTE.

AHopHas 3ammTa W nepenaccuBanms. Teopus maccuBHOCTH. CTabuimu3arys MacCUBHOU
IJICHKU BO BpeMeHH. [[elicTBUE XJIOPUI-UOHOB U aKTUBHO-TIACCUBHBIE 3JIEMEHThI. Kputnueckuit
MOTEHITMAaJ MUTTUHT000pazoBanus. JlIokansHas aHoHas maccuBanus. [[acCHBHOCTH CIIIIaBOB.

Brnusiane BHyTpeHHUX (DaKTOPOB Ha KOPPO3MOHHOE IIOBEJICHUE: TPHUPOJa METalla,
CoJIepKaHWe W CTPYKTypa CIUIaBa, COCTOSSHHE M 00paboTKa IMOBEPXHOCTH, MEXaHUUYECKHE
HaNpsHKEHUS.

Brnusiane BHemHHMX (PakTOpOB Ha KOPPO3MOHHOE TIOBEICHHME: COCTaB M XapakKTep
arpecCMBHOM Cpeipbl, TemIlepaTypa, MOaBJICHUE, CKOPOCTh JBHXKEHHUS CpPEIbl, BHEIIHSA
MOJIApU3aIsl, KOHTAKT C METaJUIaMy U HEMETaJJIaMH.

XumMuyeckasi Kopposusi.

MexaHnu3m ra3oBoi KOppo3uu. TepMoauHaMuKa ra3oBoi Koppo3uu. Kuneruka rasoBoit
KOppo3uu. BiausHue BHyTpeHHUX (aKTOPOB Ha Ta30BYI0 KOPPO3HIO: COCTaB, CTPYKTYpa CILUIABOB,
MEXaHWYECKHUE HampsoKeHWst W Jedopmanus, oO0paboTKa IMOBEPXHOCTH. BiusHue BHENIHUX
(hakTOpOB Ha Ta30BYI0 KOPPO3HIO: COCTAB CPE/bl, TEMIIEpaTypa, JaBJICHUE CKOPOCTh ABHKCHUS
cpeapl.

4. O0beM yuyeOHOM TUCHMILINHBI

Bcero 6 cemecTp 7 ceMmecTp
Buner yue6HOI paboTh Bzau. | Bakag. | B3au. | Bakan. | B3au. | B akaz.
e/l yacax e/l. yacax e/l. yacax

LG NS 12 432 6 216 6 216
MMCUUIJIMHBI 110 V4eOHOMV
TIaHy
AyIUTOPHBbIE 3aHATHS: 4,44 160 2,22 80 2,22 80
Jlexmuu 1,77 64 0,89 32 0,89 32
[IpakTUueckue 3aHATUS 0,88 32 0,44 16 0,44 16
UlabGopatopHbie pabOThI 1,77 64 0,89 32 0,89 32
CamocrosiTeJibHas padoTa 5,55 200 2,78 100 2,78 100
Bua HTOr0BOIr0 KOHTpOJIA: 2 72 1 36 1 27
DK3aMeH




KoHnraktHas pabota — 0,4 0,3
[IPOMEKYTOYHAS aTTECTALIUS

[TonroToBKa K SK3aMeHy 35,6 26,7

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUNINHBI
«3ammura ot koppo3umw» (b1.B.17)

1. Heap auCHUIUIMHBI: TPUOOPETEHHE CTYACHTAMH 3HAHUM IS OOOCHOBAHHUS M
pealiM3ali PEIICHUH TPU BBHIOOPE KOHCTPYKIIMOHHBIX MATEPHAJIOB TPH H3TOTOBIICHUU U
3aIUTe OT KOPPO3UH 000PYAOBAHHSI XUMUIECCKHUX TIPOU3BOJICTB.

B pe3yabraTre uM3yYeHHsi JUCHUILUIMHBI  o0yyammmiics 1O mporpamme
0axajiaBpuaTa J10JI/KeH:

Obnadams cnenyromumu npodeccuoHaibHbiMU KoMiieTeHusmu (11K):

-CIIOCOOHOCTBIO TIPUHUMATh KOHKPETHBIC TEXHHYECKUE PpEIICHHUS TIpH pa3padoTKe
TEXHOJIOTHYECKHMX IPOIIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHUU C YYETOM
IKOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

- CMOCOOHOCTBIO MCMOJb30BaTh MpaBUja TEXHUKU OE30MACHOCTH, MPOU3BOJICTBEHHOU
CaHWTApHUH, TOXAPHOH OE30MMacHOCTH W HOPMBI OXpaHbl TPyAa, H3MEPATh W OICHHBAThH
nmapaMeTpsl MPOU3BOJCTBEHHOTO MUKPOKIIMMATA, YPOBHS 3allbUICHHOCTH W 3ara30BaHHOCTH,
Iryma, ¥ BuOparuu, ocsemenHoctd padounx mect (ITK-5);

-CIIOCOOHOCTBIO MIPOBEPSATH TEXHUYECKOE COCTOSIHUE, OpraHU30BbIBATH
MpOQUIAKTUYECKHE OCMOTPHI M TEKYUIUl PEeMOHT 0OOpyaOBaHUS, TOTOBUTH O0OPYIOBaHHE K
PEMOHTY M IPHHUMAThL 000pyaoBanue u3 pemonra (I1K-7);

-TOTOBHOCTBIO HCIOJIB30BaTh 3HAHUE CBOWCTB XMMMUYECKUX 3JIEMEHTOB, COCIMHEHHUH U
MaTepUaJIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuonanpHoi nesrenpHoctr (ITK-18);

-TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3UYECKUX TEOPUU Ui pelleHus
BO3HMKAIOMIKNX (PU3UUECKHX 33/1a4, CAMOCTOATEIBHOTO MpuoOpeTeHns (GU3NUECKUX 3HAHUM, IS
MMOHUMAaHUS IPUHIIMIIOB pabOThl MPUOOPOB M YCTPONCTB, B TOM YHUCIIE BBIXOAAIIUX 32 MPEIENbl
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

3namo:

-00I111€e CBEICHUS O COCTOSIHUUA M M3MEHEHUHU CBOMCTB KOHCTPYKLIMOHHBIX MaTepUajoB B
YCIOBUSAX XMUMHUYECKUX MPOU3BOICTB

-OCHOBHBIE UCTOYHUKH KOPPO3UOHHOTO BO3ACHCTBUS Ha KOHCTPYKIIMOHHBIE MaTepUabl B
YCIOBUSAX XUMHYECKUX MPOU3BOJICTB, MX KaYECTBEHHbIC M KOJIMYECTBEHHBIC XapaKTEPUCTHKH,
METOAbl U CHOCOObI MPOTHO3UPOBAHUS HANECKHOCTH XHMHUYECKOTO O0OpyIOBaHHS U
MOCJIEJICTBUI KOPPO3HOHHOTO BO3/ICHCTBUS;

METO/IbI 3aIIUTHI OT KOPPO3HH;

-KOHIIETIIIMIO KOMITJIEKCHOTO 00ecTeueHus 3alliThl MAaTepUAIOB OT KOPPO3HUH;

Ymemy:

-OLIEHUTh XapakTep BIUSHUS OKPYKAIOIIed WIM TPOU3BOJCTBEHHOW Cpenbl Ha
3aKOHOMEPHOCTH T€UEHUSI KOPPO3ZHOHHBIX MPOIIECCOB;

-BBIOpaTh KOHCTPYKIIMOHHBINA MaTepua,

-pa3paboTaTh KOMIUIEKC MEPOTIPHUATHI MO 3aIIUTE METAIIIIOB OT KOPPO3HH;



-000CHOBAaTh KOHCTPYKIMIO amnmapaTa ¥ KOMIUIEKC MEpPONPHUSTHHA 10  3aIluTe
000pYyZIOBaHUS U TPAHCTIOPTHBIX KOMMYHUKALIUH OT KOPPO3UOHHOTO BO3JICHCTBUS OKpYXKArOIeH
Cpelpbl.

Braoems:

-pa3IM4YHBIMU CLOCOOAMH 3aLUTHI MATEPUATIOB OT KOPPO3UOHHOIO pa3pylIECHHUS;

-JIaHHBIMH O KOPPO3UOHHBIX XapaKTEPUCTUKAaX METAJUIOB U CILUIaBOB;

-JAaHHBIMH, ITO3BOJIIOIUMHU BbIOpaTh Heo0xouMoe o0opyioBaHuE u
KOPPO3UOHHOCTOMKHI MaTepua JJisl €ro U3rOTOBJICHHUS.

3. KpaTkoe cofepxaHue AMUCLMIIMHEI

1. Beenenue

Knaccudukanus n 00630p METOJOB 3alIMTHl METAUIOB OT KOPPO3UM U OOOCHOBaHHE
BBIOOpA METO/Ia 3aLTUTHI

2. 3amura oT KOppo3uu 00pabOTKOM cpebl.

VY nanenue arpecCUBHbIX KOMIIOHEHTOB, IOHWKEHUE KOHIIEHTPAIIMY OKUCIUTENEH

Wurunburopsr  xoppo3un. OmpeneneHue, Kinaccupukalus, MEXaHU3M JIEHCTBUS
(MexaHU3M MMacCUBallMM M MHTUOMPOBAHMS) U OOJACTH MPUMEHEHUS WHTHOUTOPOB KOPPO3HH.
Heoprannueckue uHruOuTopsl kKoppos3uu. OpraHuyeckue WHTHOUTOpPBI KOPPO3WH, BKIHOYAS
KOHCUCTEHTHBIE CMa3Kh M MHTUOMTOPHI TpaBieHus. Jleryuue (mapo-¢azHble) MHTHOUTOPHL
Onenka 3pPeKTUBHOCTH IEHCTBUS UHTUOUTOPOB (3aLUTHBIN AP HEKT).

Koncepanus metammuecku usaennid. CpeacTsa 1 METObI KOHCEPBALIMH.

Heaspanust. OO6paboTka X0JIOMHOW W Topsiued BoJbl. [loaroToBKa BOABI TSI TTAPOBBIX
KOTJIOB. METOIbI MPOTUBOKOPPO3UOHHON 00pabOTKH KOTIIOBOM BOJIBI.

3. DIEeKTpOXUMHYECKas 3alIUTa.

Karonnas 2neKkTpoXuMHUUYeCcKas 3aluTa.

Karognas 3amuTa OT BHEIIHETO HCTOYHUKA TOKa. KaToqHO-IIpoTeKTOpHas 3amuTa.

AHOZIHAs 3IIEKTPOXUMHUYECKAs 3aIuTa. AHOIHAS 3alllUTa OT BHEIIHETO UCTOYHHUKA TOKA.
AHOZHO-TIPOTEKTOpHAs 3aILHTA.

4. 3amMTHBIC TOKPBITHSL.

Meramnndeckue nokpbiTHs. Knaccuukanus — 3aliMTHBIX — HOKpBITHH.  MeTobl
noxydeHus. OnpeneneHue 3aluTHON CIIOCOOHOCTH M KOPPO3MOHHOM CTOMKOCTH TOKPBITHH.
Buner  Meraummueckux — HMOKpbITUH.  [loAroToBKa  NMOBEPXHOCTH  IEpell  HAHECEHUEM
METaJUNIMYeCKUX MNOKpbeITUW. IluHkoBble mnokpeiTHa. KanMuesble mnoxkpbiTus. Hukenessie
NOKpbITUA. MenHble MOKpbITUSA. OJIOBSHHBIE TOKPBITUSA. XpPOMUPOBAaHHAs CTAJIb JJI1 KOHCEPBHOMI
tapbl. KOHBepCHOHHBIE MOKPHITHS. XpOMaTUpPOBaHUE (OLMHKOBAHHBIX M KaJMHUPOBAaHHbBIX
noepxHocteit).  OxcupupoBanue cranun  (Boponenuwe). OxcuaupoBaHuE — aIOMUHMAL
®ocdarupoBanue. Hemerammueckue mMOKpbITHA. HaHeceHue JTaKOKPAaCOUHBIX IOKPHITHH.
Hanecenune MOKpBITHI M3 MOPOUIKOB, CYCIEH3MM M KUAKMX KOMIO3UIMH. JlakokpacouHsle n
noJMMepHble TOKphITHS. Hanecenue mnokpbiTuii w3 suctoB (IlmakupoBanue, ¢yTepoBka
JIMCTOBBIMU NOJMMEPHBIMU MaTepHaIaMu).

5. TIpoTuBokOppo3HOHHOE JerupoBaHue (JlerupoBaHue JUis NPUAAHUS KOPPO3HOHHOM
CTOMKOCTH).

4. O0beM yuyeOHOM TUCHHMILINHBI

B 3auernbix | B akanmem. B actp.
Bugpl yue6HOH paboThI eIUHHUIIaX gacax gacax

O0mass TpyAoeMKOCTb JUCHHUILUIMHBI MO Yy4eOHOMY 6 216 162




AyIUTOPHBIE 3aHATHS: 2,22 80 60
Jlexuu (JIek) 0,89 32 24
I[IpakTuueckue 3ausaTus (I13) 0,44 16 12
JlaGoparopusie pa6ots (JIP) 0,89 32 24
CamocrosiTebnas padora (CP): 2,78 100 735
Pedepar 0,5 18 13,5
CamMocTosATeTbHOE U3yUEHUE Pa3/IeOB AUCIIUIUIMHBI 2,28 82 61,5
Buja koHTpoJIsi: 3K3aMeH 1 36 27
KonTakTHas paboTa — MpOMEXKYTOYHAST aTTECTAIHS 0,4 0,3
[ToaroToBka K SK3aMeHy 35,6 26,7

AHHOTanuA padoyeil MporpaMMbl
«Y4eOHasi HAYYHO-HMCCJIeIOBATEIbCKasi padoTay
(b1.B.18)

1. Heas YHUP — nonyyenue npodeccCHoHaIbHBIX YMEHUHN U OMbITa MPpOo(eccnoHanbHOM
NEATeTbHOCTH TYTEM CaMOCTOSATEIBHOTO TBOPYECKOTO BBITIOJHEHUS 3a/1a4, TOCTAaBIICHHBIX
nporpammon YHIP

2. B pesyabrate BpinosiHenuss YHUP oOyuaromuiicsi no nporpamme 0akajnaBpuarta
HOJIKEH:

Ob6aaoams crnenyromumu (I1K) komnerenuusmu:

—  CHOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHWYECKHE PEIIeHUs MpU pazpaboTke
TEXHOJIOTHYECKUX IMPOLIECCOB; BBHIOMPATh TEXHWYECKHE CPEICTBA M TEXHOJOTHMH C Y4EeTOM
AKOJIOTHYECKUX MOCIeACTBUI ux npumeneHus (I1K-4)

— TOTOBHOCTBH K OCBOEHHIO M IKCIUTyaTallud BHOBBH BBOAUMOro obopynosanus (I1K-
8)

— CHOCOOHOCTH  aHANM3UPOBATh TEXHUYECKYI0 JOKYMEHTAIUlo, MOoJI0HpaTh
000pya0BaHKe, FTOTOBHUTH 3asBKH Ha IproOpeTenne u peMoHT obopynoBanus (ITK-9)

— CHOCOOHOCTh IUIAHUPOBAaTh M MPOBOJAUTH (U3UYECKHE U  XUMHYECKHE
AKCIEPUMEHTHI, IPOBOAUTH 00pabOTKY UX PE3yIbTAaTOB U OLIEHUBATH MMOTPEIIHOCTH, BbIIBUTaTh
TUIOTE3bl U yCTAHABJIMBATh FPAHULIBI UX MPUMEHEHHS, IPUMEHATh METOJbl MaTeMaTHYECKOTO
ananu3a u MoenupoBanus (ITK-16);

— TOTOBHOCTH HCIOJb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKUX TEOPHUIl A pelieHus
BO3ZHUKAIOMIMNX (PU3UUECKHX 33/1a4, CAMOCTOSATEIBHOTO MpruoOpeTeHns (PU3HMUECKUX 3HAHUM, NI
MMOHUMAaHHUS IPUHIIUIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE BHIXOAAIIUX 32 MPEIEIbI
komnerentHocTH (ITK-19);

3namo:

— HNOAXOJbl K OpraHu3alldd CaMOCTOSITENIbHOW M KOJIJISKTUBHOM — HaydHO-
HCCIIeIOBATENIbCKOM PabOThI;

- HOPUHIUIBI OpraHU3alliy IPOBEIEHHs SKCIEPUMEHTOB U UCIIBITAHUIA;

- NPUHIUIBI U CIIOCOOBI 3alIUThl OOBEKTOB MHTEUIEKTYaIbHON COOCTBEHHOCTH M
KOMMeEpIHATU3aliH [TPaB Ha 0OBEKThl HHTEIUIEKTyalbHONH COOCTBEHHOCTH.

Ymemu:

- BBINOJIHATH MOUCK, 00pabOTKY, aHAJIN3 U CUCTEMATU3aLlUI0 HAYYHO-TEXHUYECKOM
uH(pOpMAIIUY, OCYHIECTBIATh BBIOOP METOAMK M CPEJACTB pELICHHMs 3a/ad, IOCTABICHHBIX
nporpammon HUP;

- BBITIOJIHATE 00pabOTKy U aHAJIU3 Pe3yabTaTOB 3KCIIEPUMEHTOB U MCIIBITAHHIA;

- aHAJM3UPOBaTh BO3HHMKAIOIIME B HAYYHO-HCCIIEAOBATEIBCKOM AEATENbHOCTH
3aTpyAHEHHS U COCOOCTBOBATH MX pa3pelIeHHIO.



Braoemy:
- npueMamMu  pa3pabOTKM  IUIAHOB M MPOTpaMM  TPOBENEHHUS  HAYYHBIX
UCCIIEI0OBAaHUM, TEXHUUECKUX pa3pabOTOK, 3aAaHUM U1 UCHIOJHUTENIEH
3. KpaTtkoe coaep:kaHue NPAKTHKH

YHUP Bximrouaer sTanbel O3HAKOMIIEHMS C IPUHLWIIAMHA OPraHHU3alMy Hay4YHBIX
uccneaoBaHui (Moaynau 1, 2) W 3Tanm MPAKTUYECKOTO OCBOCHHUS JCSATEIBHOCTH YYEHOTO-
uccaenosatesst (MOIyib 3).

Monyne 1. Benenune — uenn u 3amaun YHUP. OpranusanuoHHO-METOqMYECKHE
MeponpHUATHS. TEeXHOIOTMYEeCKHE HHCTPYKTaXKH.

Mopynb 2. 3HaKOMCTBO C OpraHU3alMEe HAyYHO-MCCIIEIOBATEILCKOM EATETLHOCTH,
CHCTEMOW yIIpaBIICHUS] HAyYHBIMH HCCIeNOBaHUAMHU. [IpuHIMIBI, TexXHOJOTHH, (OPMBI U
METO/Ibl OpraHM3allM¥ HAaY4YHO-HCCIIEOBATEIbCKON JEsITeIbHOCTH Ha IMPUMEpPE OpraHu3aluu
HaydHOU paboTel Kadeapsl (mMpobieMHON JlabopaTopuu, HaydyHOW Tpymmbl). [lnanupoBanue
Hay4YyHOU J1eATeIbHOCTH OpraHu3aliu.

Monyne 3. BbinonHenue wuHAMBHAyadbHOTO 3amaHus. COop, oOpaboTka u
cucreMarusanus HHpopMmanuoHHoro wmarepuana. OdopmieHue otdera. JluyHoe ywacTue
00yuaronierocs B BHIIIOJHEHUH Hay4YHO-UCCIEA0BATENbCKUX PabOT Kadeapsl.

4. O0beM TUCHHUILINHBI

Byl yue6HOM paboThI Bcero
3auer. AxaneM. ACTpOH. 4acoB
EIINHHALL JacoB
O0mas Tpy10eMKOCTb JUCUHUILJIMHBI 10 3,0 108 81
yueOHOMY IJIaHY
Konraktnas pabora (KP): 1,45 52,2 39,15
CamocrositesibHas padora (CP): 2,99 55,8 80,85
KonTtakTHas camocTosiTebHas paboTa 0,005 0,2 0,15
CamMocTOsATeTbHOE  BBITIOJIHGHHE — Pa3JIeiioB 1,54 55.6 41,7
JACLUILINHGI
Bua uTOoroBoro KOHTpoJIs: 3a4er / 3ader ¢ OLEHKOM
JK3aMeH

AHHOTaNUA padoyeil MpOorpaMmMbl JUCUUILIMHBI
«JJIeKTHBHbIE JUCHMILINHBI 10 Ppu3nyeckoii KyabType u cnopty» (51.B.19)

1 Leap AMCHMINIMHBI: OBJAJCHUE METOJOJOTHUEH HAy4YHOTO IO3HAHUS (H3MYECKOH
KYJAbTYPBI U CIOPTa; 3HAHUE MCTOPUYECKHMX, HAYYHBIX U IEAArOTUYECKUX OCHOB (PU3MYECKOM
KYJbTYPBI, CIIOpTa U 3A0POBOTO 00pa3a KU3HU; OBJIAJCHHE CHCTEMOM TEOPETHYECKUX 3HAHMIA,
NPaKTHYECKUX YMEHUH M HaBBIKOB, 00OECIICUMBAIONIMX COXPAHEHHE M YKPEIUICHHWE 37I0POBbS,
NICUXUYECKoe  Onaromnoyiyyuie, pa3BUTHE W COBEPLICHCTBOBAaHME  ICHXO(U3MUYECKHX
CIOCOOHOCTEH, KauecTB M CBOMCTB JIMYHOCTH, CAMOOIIpe/eIeHue B (U3UUECKOW KYIbType U
CIIOpTE; M3y4YEHHE TEOPETUYECKUX, TEXHHMYECKUX M TAKTHUECKHX IPUEMOB OJHOTO W3 BHUJIOB
cropra.

2 B pesyabrare wu3yYeHHs IHCHMIUIMHBI OOYYaIOIIMiiCSi 1O TpoOrpaMme
O0akajiaBpuaTa J0JI/KEeH:

Obnaoams crnenyromumu ooOexyabTypHbiMU (OK) KoMIeTeHIIUAMHU:

—  CIOCOOHOCTB K caMOOpraHu3anuu u camooopaszosanuto (OK-7);

—  CIIOCOOHOCTH HCIIOJIB30BAaTh METOJBl W CPEACTBA (PU3MYECKOW KYIBTYPHI JUIS




o0ecrieueHHs OJTHOLIEHHOH coMalibHOM U npodeccuonanbHo# nestensHoct (OK-8).

3uamo:

—  Hay4YHO-TIPAKTUYECKHUE OCHOBBI (PM3NYECKOH KYJIBTYpHI U CIIOPTA, 310pOBOrO 0Opasza

KU3HU;

—  COIMAJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3MYECKON KYIBTYPHI U CIIOPTA;

— BIHUSHHUE O3J0POBHUTEIBHBIX CHCTEM (PH3MUECKOTO0 BOCIHUTAHHS Ha YKpEIUICHUE

3II0POBBS, TPOPHIAKTHKY TPO(HECCHOHATBLHBIX 3a00JIEBAaHUI M BPEAHBIX TPUBBIUCK;

—  c1ocoObI KOHTPOJISI I CAMOKOHTPOJISA, OIICHKH (PU3MYECKOTO Pa3BUTHS U (PU3HUECKON

MIOATOTOBJIEHHOCTH.

Ymemns:

—  COCTaBJISITb KOMIUIEKC YIPXKHEHUH IS CAaMOCTOSATENBHBIX 3aHATHUN (DU3UYECKOM

KYyJIbTYpOH U CIIOPTOM;

— COCTaBISITh W  BBIIOJHATH HWHAMBUAYAJbHO T0J00paHHBIE KOMILJIEKCHl I10

(bu3nueckoi KyabType U pa3InyHbIM BUJAM CIIOPTa;

—  OCYLIECTBJISTH CAaMOKOHTPOJb 3a COCTOSIHHEM CBOETO0 OpraHM3mMa M coOIoJaTh

MIpaBUJIa TUTUEHBI U TEXHUKHU 0€30TIaCHOCTH;

—  TPUMEHSATH MOJIyY€HHbIE TEOPETUYECKUE 3HAHUS B IIOBCEJHEBHOM, 00pa30BaTEIbHOMN

1 Ipo(hecCUOHATIBHOM eI TeNIbHOCTH;

—  CaMOCTOSITENIbHO COBEPLICHCTBOBATh W pa3BHBaTh CBOM KYJIbTYPHBIH YpOBEHb B

o0sacTu uctopun PU3NIECKON KYJIBTYPHI U CIIOPTA;

—  ONepupoBaTh TEMATHUYECKUM TOHSATHUHBIM aIllapaToM COBPEMEHHOW (DH3HMYECKOI

KYyJbTYpbI U CIIOPTA;

—  BBINOJHATH 33/1aHUs, CBS3aHHBIE C CAaMOCTOSITEIbHBIM aHalu30M M 00paboTKOU

nH(OPMAaLIUU TIO U3Y4aeMbIM TEMaM.

—  OCYILIECTBJSTH TBOPUYECKOE COTPYTHUUECTBO B KOJUIEKTUBHBIX hopMax 3aHITHIM.

Braoemy:

— CpeAcTBaMHM M METOJaMU YKPEIUIEHUS HHIWBHUIYATbHOTO 3/I0POBBS, (HHU3HUUECKOTO

CaMOCOBEPILIEHCTBOBAHUS;

—  TEOPETHUYECKUMH, TEXHUYECKUMU W TAKTUYECKUMHU HaBbIKAMU B OJHOM M3 BHUJOB

CIOPTA;

— HaBBIKAMHM KpPUTHUYECKOTO MBIIUICHH, O0O0O0OIeHNsT H aHanmu3a WH(opMaluu,

MIOCTAaHOBKH 1IeJIei U BEIOOPA MYTH €€ JOCTHKEHUS;

—  HCMOJb30BaTh (PU3KYIBTYPHO-O3I0POBUTENBHYIO NEATENbHOCTh IS YKPEITICHUS

3JI0pPOBbSI, JOCTHXKEHUS dKUZHEHHBIX U MPOPECCUOHAIBHBIX LETCH.

3 Kparkoe coaepxanue JTUCUUIIIMHBI

Kypc muciunianeel «JJeKTHBHbIE JUCHUIUIMHBI 1O (U3MYECKOH KYJIbType H
CIOPTY» peanu3yercs Yyepe3 BapuaTUBHBIM KOMIOHEHT (3JIEKTUBHBINA MOTynb) 328 akaj. yacoB /
246 acTpoHOM. 4. (KOHTakTHas paboTa + camocTosATenbHas padoTa CTYIAECHTOB), B 3a4E€THBIC
€IMHUIIBl HE TEepPEeBOJUTCS, SBISAETCS 00s3aTelbHBIM [UI HCIOJHEHHUS NpPU 3A04YHOU ¢hopme
00yuenus.

Kypc muciumuiiHbl «JJIeKTHBHbIC JMCHUILIMHBI 10 (U3NYecKO KyJbType H
CIIOPTY» 3aKaHUMBAETCS 3aue€TOM B KOHIE KaXJ0ro 4YeTHoro cemecrpa. KoHTpois
OCYIIECTBIISICT OOBEKTUBHBIN YUET Mpoliecca U pe3yabTaToB YUeOHON JeATeIbHOCTH CTYJEHTOB
U OCYUIECTBIIAETCS 10 MPUHATON B YHUBEPCUTETE PEUTHHIOBOM cucTteMe [yl cTyaeHToB O3 un
30 obyueHwus.



[Iporpamma paccuMTaHa Ha M3y4€HHE AMCLUIIIMHBI «JJIEKTHBHBbIC THCHUILIMHBI 10
¢puznyeckoii KyabType M CHOPTY» B TEUYEHUE IIECTH CEMECTPOB U MPEANojaraer, 4ro
oOyyaromuecss MMEIOT TEOPETUYECKYIO IMOATOTOBKY B 00JAacTH JUCHMIUIMHBL «Du3nueckas
KYJIbTYpa U CHOPT».

KputeprueM ycrnemHocTH OCBOEHHUs yueOHOro MaTepuana SBISeTCs] IKCIEpTHas OLEHKa
MIPENnoJaBaTelisl, YUUThIBAIOIIAsl CBOEBPEMEHHOCTh U MOJHOTY BBINOJIHEHUS IOMAIIHUX 3aJJaHUH,
YETKOCTh W TIOJIHOIIGHHOCTh BBITIOJHEHUS KOHTPOJIBHBIX PAa0OT M MPAKTUYECKOTO 3aJlaHMs,
3HAHUN TEOPETUUECKOI0 pa3jesa AUCHUILIMHBIL.

Mopyas 1. Teopernuecko-MeToau4ecKue 0CHOBBI (pr3NUecKOl KyJbTYPbI U CIIOPTA.

1. OznopoBuTeNbHAS HANPABIEHHOCTh — KaK BayKHEHIINNA MPUHLUI CUCTEMBI (PU3HUECKOTO
BocnuTaHus. OCHOBBI TOCTPOEHHUS 03/JOPOBUTENBLHON TPEHUPOBKHU.

2. @U3KyIBTYPHO-03I0POBUTEIBHBIE METOIUKH U CUCTEMBI.

3. OneHka COCTOSIHUS 3/10pOBbsi M (DU3UYECKOM MOJArOTOBJIEHHOCTH 3aHUMAIOIIUXCS

(bu3nyecKoil KyJabTypoil U CIIOPTOM.
Mopyas 2. JIBurateibHble BO3MOKHOCTH 4eJIOBeKa — BocnUTaHMe (u3nuecKux
kavecTB. BOCK I'TO.
1. TlosiBnenue u BHeapeHue komiuiekca I'TO
2. Bocrmranue (U3NYECKUX KadyecTB OOydaromuxcs (OTIeTbHBIE KaueCTBEHHBIE CTOPOHBI
JIBUTATEIbHBIX BO3MOYKHOCTEH YeJI0OBEKa).
Moayas 3. Meroauka OpraHM3alMy M NPOBEACHHUS CIIOPTHUBHBIX COPEBHOBAHMN M
(GuU3KYyJILTYPHO-MACCOBBIX MEPONIPUSITHIA.
1. XapakrepucTuka ClIOPTUBHBIX COPEBHOBAHUN U (U3KYIBTYPHO-MACCOBBIX MEPOTIPUSATHH.
2. ®enepanpubiii 3ak0H 0T 04.12.2007 Ne 329-®03 «O ¢(usnyeckoil KyIbType U CIOPTE B
Poccuiickoit  ®epeparun». OpraHuzainus CHOPTUBHBIX  Meponpusithuil. VHBEHT-
MEHEPKMEHT B CIOPTE.
3. OcHoBHbIe TOHATHS TUKU crioprta. Fair Play. TIpodunaktiuka HapymieHUid CHOPTUBHOM
atuku (0opbOa ¢ gornuHrom B criopre). BAJIA.

4. O0beM y4eOHOH TUCUMIIIIMHBI (BAPUATUBHBIH KOMIIOHEHT)

B Cemectpbl
Bun yaeOHOU paboThI aKajieM. | I 11 AV Vv Vi
yacax
OO61ast TpyI0eMKOCTh TUCHUILUIMHEI 10 | 328 32 66 66 66 66 32
yueOHOMY IUIaHy
Konraktnas padora (KP): 26 10 6 10
Jlexuu (JIek) 26 10 6 10
CamocrositeanHnast padora (CP): 302 32 56 66 60 66 22
KonTakTHas camocrosiTenbHas paboTa 0,2 0,2 0,2
CaMocTOATENTbHOE U3YUEHHUE Pa3/IeioB
IACIUTUINHEI
Pedepar 96 14 158 | 21 148 | 21 9,8
[IpakTuueckoe 3aganue 206 18 41 45 45 45 12
Buja xoHTpoOJIA: 3a4eT / IK3aMeH 3a- 3a- 3a-
qger qer qer




B CemecTpsl

Bun yae6HO#I paboThI acTpoHoM. | | I Il v V Vi
gacax

OOmast TpyAOeMKOCTh JMCIHILIUHBI | 246 25 49 49 49 49 25

o y9eOHOMY TUTaHy

Konraktnas patora (KP): 17 7 3 7

Jlexuuu (Jlek) 17 7 3 7

CamocroniTesbHasi padora (CP): 229 25 42 49 46 49 18

KoHTakTHas camocTosiTeibHas padboTa 0,15 0,15 0,15

CaMocCTOATENBHOE N3YUEHUE
PasaCsIioOB AUCHUIIIIMHBI

Pedepar 72 10 11,8 | 15 11,8 | 15 7,85
5 5

[IpakTuyeckoe 3aganue 157 15 30 34 34 34 10

Bua konTpoJs: 3aueT / 3k3aMeH 3a- 3a- 3a-
qyerT qyerT qyerT

AHHOTANUA padoyeil MPOrpaMmMbl TUCUHUILINHBI
«OcHOBBI MeHeKMenTa 1 Mmapkerunra» (b1.B.J1B.01.01)

1 IHeap AUCHUIUIMHBI — TIOJYYEHHE CHUCTEMBl 3HAaHUH O 3aKOHOMEPHOCTAX
(GYHKIIMOHUPOBAHUS TMPEANPUATHS B O00JIACTH MEHEKMEHTa W MAapKeTHHIra; H3y4YeHHe
OpraHU3aI[MOHHON CTPYKTYpbI NPeaNpUaThs, (GOPMbI U METO/IbI YIIPABICHUS UM.

2 B pe3yabrare Mu3y4YeHUs1 JAUCUMIUIMHBI O00y4Yamoumuiicssi IO NporpamMmme
0akajiaBpuaTa J10J/IKeH:

Obaadoams CleNyOIUMUA KOMIIETCHIIUSIMHU:

Ipogheccuonanvrvimu:

- UCIIOJIb30BaTh HOpPMAaTHBHbIE JOKYMEHTBHI IO KayecTBY, CTaHIApTHU3ALUH U
cepTu(UKaIUK TPOAYKTOB U UX U3JEIUN, FIIEMEHThl IJKOHOMUYECKOTO aHalli3a B MPAKTHUYECKON
nesrensHoctd  (IIK-3);  aHanu3upoBaTh  TEXHHUYECKYIO  JOKYMEHTAlMIO,  MOJIOHpaTh
obopymoBaHHWe, TOTOBUTH 3asiBKH Ha MpuoOpeTeHne U peMoHT obopynoBanus (ITK-9);
CIIOCOOHOCTh TMPOBOAWTH AHAIN3 CBIPhS, MATEPUATIOB TOTOBOM MPOIYKIHMH, OCYIIECTBIATH
omenky pesynpratoB aHaimu3za (I[IK-10); roToBHOCTH H3y4aTh HAyYHO-TEXHHUYECKYIO
uH(OpMaIHIO, OTEUECTBEHHBIN U 3apyOeKHBII OMBIT 1Mo TeMaTuke uccienoanus (ITK-20).

3namo:

- TEOPETUYECKUE OCHOBBI U METOIbI BEIPAOOTKH 1IeJIel U CTpaTeruu On3Heca;

- TMPUHIUIOBl T[OATOTOBKH JOKYMEHTALlMU JUISI CO3JAaHUS CHCTEMBl MEHEKMEHTa
MIpEeNPHUITHS;

- METOJbl M TEXHOJIOTHH MPUHATHUS U peallU3alliy YIIPABICHUECKUX PEIICHHH.

Ymemn:

- TMPUHUMATH YIPABICHUYCCKUE PEIICHUS;

- cobupath, 00pabaThIBaTh U MCIOIH30BATh YIIPABIECHUYECKYIO HH(OPMAIIHIO;

- pacmpenensts 00s3aHHOCTH ¥ OTBETCTBEHHOCTb.




Braoemy.:
- METOJaMH PYKOBOJICTBA MEPCOHAJIOM;
- MHCTpyMEHTaMHu 3PPEKTUBHOTO YIPABICHUS NPEANPHUITHEM.

3 Kpartkoe coaep:kanue JHCHUILTHHBI

Mooynwv 1. Ochosul ynpasnenus npednpusmuem

Beenenne. Ilpenmer, meton © colepKaHWE AUCUUILUIMHBL. Teopus yIpaBIEHUS.
CymHocTs U copaepkanue ympasieHUs. OCHOBHbIE TOHATHS S((EKTUBHOCTH YIPaBJICHUS.
Cnemmduka  yrmpaBlIEHYECKOH  NESITEIHHOCTH, COBPEMEHHBIE TMPOOJIEMBbI  yIpaBJICHUS.
3aKOHOMEPHOCTH M TpHHIUNBI yrpaBieHus. CyObeKTHBHBIE W OOBEKTHBHBIC (DakTOpHI B
ynpasieHuu. Cucrema ynpaBjieHHUS TpeAnpusITHEM U ee cTpykrypa. Onenka 3phekTuBHOCTH
ynpasneHus. [loHsTHe cucTeMbl ymnpaBieHUs, pacrpeaencHue (yHKIUN, MOJIHOMOYUN U
OTBETCTBEHHOCTH. [IpMHIMNBI TOCTpOEHUsT CHCTeMbl ymopasieHus. LleHTpanuzanus u
JelleHTpanu3alus ynpasieHus. JlenerupoBaHue IOJTHOMOYMH B IpOLiECCax YIPABJICHUS.
OpranuzanvoHHasi CTPYKTypa npeanpusituss W ux Buapl. I[lokasatenu >¢p¢peKTUBHOCTH
yIpaBiIeHUS.

Mooynb 2. OcHosbl menedxcmenma

enu B cucteme ynpapneHus. PazpaboTka crpareruii u mjiaHoB opranmzanuu. Llemm u
LesenojaraHue B yIhpaBieHUHU. Poib 1€ B OpraHM3aldd W OCYIIECTBICHHH IPOIIECCOB
ynpasieHus, kiraccudukanus menei. [loctpoenune aepeBa teneit. Coderanwe pazHOOOpasus
neneit u Qyakumii MeHemxmenTta. Cucrema ympaBiaeHuss mo 1emsiM. CTpareruss U TaKTHKa
ynpasneHusi. CylHOCTb, IPUHLHUIIBI ¥ METO/IbI TIaHupoBaHus. [Iporiecc BEIpabOTKU cTpaTeruu.
@opMBl TEKYIIETO IJIaHUPOBaHMs. TeXHOJOrus pa3pabOTKH U MPHUHATHUS YIPABICHYECKUX
pemenuii. Pa3paboTka  ympaBICHYECKHUX  PEIICHHIA. [lonstne wu  Knaccudukamms
YIPABJIEHUYECKUX PEIIEHNUH, OCHOBOTIOJIAralOIIUE AIEMEHTHI IEATEIbHOCTH, YCIOBUS U KPUTEPUN
MPUHATHS PELIEHUM, MPOLECC U MOJEIU NPHUHATHS YIPABICHUYECKUX PEIICHUH, pealn3anus
YIpaBJIEHUYECKUX pelieHuil. Biacte B cucteme ynpasieHus. JIuaepcTBo M CTUIIb YIIpaBJICHUS.
OTHoOLIEHUS BJIACTU B cUCTEME yrpaBieHus. [[oHsATHE 1 TUIOJIOTHS BJACTH; BJIACTh U aBTOPUTET
MeHe/Kepa. VICTOUHMKM BIacTM B YIPAaBIECHUM OpraHU3alyel; MapTHEPCTBO B IpOLiEccax
MeHekMeHTa. JlumepctBo u ctuib ymnpaieHus. [lpoueccsl (GopMUpOBaHUS U OCHOBHBIE
COCTaBIISIOIIME JIUJEPCTBA. MOTHBALIMOHHBIE OCHOBBI YIPABICHUS M KOHQIUKTHI. ['pynmnosas
JTMHAMHKA U KOH(JIUKTHIL.

Mooy 3. Ocnoevl mapkemunza.

MapkeTuHI Kak CUCTEMa YIIpaBJCHUsS, PETYJIUpPOBaHMS M H3ydeHUs pbiHKA. [loHsTHe
MapkeTuHra. lIpoucxoxkaeHue M CyHIHOCTh MapKeTHHIa, Lenu MapkeTuHra. (OCHOBHbIE
MPU3HAKK MAapKETUHIOBOTO CTWIA yhpasieHus. Konuenuum mapkernHra. OCHOBHBIE BHbI
MapkeTuHra. MapketuHroBas cpeaa. Kommsexkc  MapkeruHra. OCHOBHbIE MapKETHHIOBbBIE
uHCTpyMeHThl. CoaepkaHWe W Tpolecc YIpaBieHUus MapKeTHHroM. OCHOBHBIE (DYHKLIUHU
MapkeTuHra. ToBapHas, IIeHOBas, cCOBITOBass M KOMMYHUKAIIMOHHAs TOJIUTUKH (DUPMBL.
ToBapusble cTpateruu. PazpaboTka HOBBIX TOBapOB.

4. O0beM yuyeOHOM THCHHMILINHBI

B
. B aKaJeMm.
Buner yae6HOI paboThI 3a4ETHBIX
qacax
eIMHUIaxX
OO0mas Tpy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIaHY 3 108




KonrtakTtnas pa6ora (KP): 1 36
Jlexuu (JIek) 0,5 18
[MpakTaeckue 3anstus (I13) 0,5 18
Jlaboparopusbie 3aHsaTus (J1ad) - -
CamocrositesbHas padora (CP): 2 72
[ToaroToBKa K KOHTPOJILHBIM 3aHATHS /9K3aMEHY 2 72
KonrtakTHas camocTosiTennbHast pabota 0,2
CamMocTosATenbHOE U3yUEHUE Pa3/IeIOB AUCIIUIUIMHBI 71,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer
B
. B aCTPOHOM.

Buner yue6HOM paboTh 3a4ETHBIX

gacax

SMHHIIAX

OO0mas Tpy10eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY ILIAHY 3 81
Konraktnas padora (KP): 1 27
Jlexmuu (JIek) 0,5 13,5
[Mpaktugeckue 3ausTus (I13) 0,5 13,5
JlabopaTtopusbie 3ansatus (J1ad) - -
CamocrositesibHas padora (CP): 2 54
[ToaroroBka K KOHTPOJIBHBIM 3aHATHS /K3aMEHY 2 54
KonTtakTHas camocTosiTennbHast pabota 0,15
CaMocTOsATEeT HOE U3YUEHNE PA3ICIOB AUCITUTLTMHBI 53,85
Bua koHTpoOJISA: 3a4eT / IK3aMeH 3ayerT

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«OCHOBBI TEXHUYECKOI'0 PeryJIMpPOBaHUs U YIIPaBJieHHe KA4eCTBOM)
(b1.B./1B.01.02)

IEJA U 3AJAYM JUCHUATIIVHBI
HporpaMMa COCTAaBJICHA B COOTBCTCTBUU C TpC6OBaHI/I$IMI/I CDGI[epaJ'ILHOFO

rocynapctBeHHOro obpazoBatenbHoro crangapra (OI'OC BO) moarotoBku OakaiaBpoB IO
HarpaBJjieHnt0 Xumudeckas TexHoyorusn18.03.01 nmpoduns «TeXHOJOrus 3auThl OT KOPPO3HH,
PEKOMEHIallui METOAMYECKON CEeKIIMU YYEHOr0 COBETAa U HAKOIUIEHHOTO OIbITAa MPENnoJaBaHus
npenMera Kadeapod cTaHAApTH3alMU W MHXKEHEpPHO-KOMIIbloTepHOW rpaduku PXTYVY.
[Iporpamma paccunTaHa Ha U3y4y€HHUE Kypca B TEYEHUE OJIHOTO CEMECTpa.

JInsi yCcHemHoro OCBOEHHUS IUCLUMIUIMHBI CTYIAEHT JOJDKEH HU3Y4UTh Kypchbl «OCHOBBI
SKOHOMUKH U YIpaBJi€HUS TPOU3BOACTBOMY, «lIpaBoBeaeHmne», « IKOIOTUS.

Henp kypca «OCHOBBI TEXHHYECKOTO PETYIUPOBAHUS M YIPABICHUE KAYECTBOMY -
Hay4YUTh CTYAEHTOB NPUMEHATH KOHTPOJbHO-U3MEPUTEIbHYIO W HCHBITATENbHYIO TEXHHUKY,
METOJJaM M CpEJICTBAM TEXHMYECKOTO pEeryjaupoBaHMUsl, METOJAaM KOHTPOJIA KayecTBa
BBIMTYCKAEMOW TMPOAYKIIMH, PECYpCO- M DHEPrOCOEPEKEHHIO TEXHOJIOTHYECKHUX MPOIIECCOB C
WCIIOJIb30BAHUEM CTAH/IAPTHBIX METOJ0B, COBPEMEHHBIM CUCTEMAM YIIPABIECHUS Kau€CTBOM.

3amauamu u3yuyeHuss Kypca «OCHOBBI TEXHHUYECKOTO PETyJUpPOBAaHUS U YIPABICHUS
KaueCTBOM» SIBJIIFOTCSI COBEPILIEHCTBOBAHUE METOJMK KOHTPOJS KayecTBa MPOM3BOACTBEHHBIX
MPOLIECCOB, pa3paboTKa CUCTEM YIpaBIEHUSI Ka4eCTBOM, pa3pab0TKa HOPMATHBHBIX TOKYMEHTOB



pasHOrO ypOBHsA, CO3JaHUE HOBBIX METOJIOB HM3MEPEHUM, IOJyY€HUE H3MEPUTEIBHOMN
uHpopMauu TpeOyeMOro KauecTna.
Ienu n 3a1a4n Kypca JOCTUTAIOTCS C IOMOILBIO:

-03HAKOMJICHUS C BUJIaMU HOPMAaTUBHBIX IOKYMEHTOB

-U3y4eHUs] HOPMATHUBHOM W 3aKOHOJATEJIbHOM 0a3bl TEXHUYECKOIO PETYIUPOBAHUS U
yIpaBieHUs] KaYeCTBOM

-O3HAKOMJICHUSI C €AMHULAMU (PU3MYECKUX BEJIMYUH, TOCYAApCTBEHHBIMH 3TajJOHAMU
METO/IaMHU U CPEACTBAMHU MTOBEPKHU CPEICTBAMHU U3MEPEHUS;

-pa3paboTku crocoO0B BBIpaKeHHsI U (HOPMBI MPEACTABICHUS PE3YJIbTATOB W3MEPECHHH,
METO/IMKH BBIIIOJHEHUS U3MEPEHUH.

-03HaKOMJIEHUS C popMaMu MOATBEPKICHHS COOTBETCTBUS

Kypc ocHOBBI TEXHUYECKOTO PEryIMPOBAHUS U KOHTPOJISI KaUeCTBa YUNTAETCS B 7 CEMECTpe
M 3aKaHuyuBaeTcsi 3a4eToM. KOHTpOJb yCHEeBAaeMOCTH CTYJIEHTOB BEAETCS IO MPHUHITON B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

2. KOMIIETEHIINU BAKAJIABPA B KYPCE «OCHOBbI TEXHUYECKOI'O
PEI'YJIMPOBAHUSA U YIIPABJIEHUA KAYECTBOM»

N3ydeHne Kypca OCHOBBI TEXHUYECKOTO PETYIIMPOBAHUS U YIIPABIICHUS KAYECTBOM TIPH
MOJATOTOBKE OaKaJaBpoOB 10 HampaBiIeHUIO « TeXHOJIOTHS 3alIUTHl OT KOPPO3HH» CIOCOOCTBYET
MPUOOPETEHHUIO CIEAYIOMNX KOMITETCHITHH.

2.1. IlpodeccronanbHble:

-TOTOBHOCTH HCIIOJTHATh HOPMATUBHBIC JTOKYMEHTHI 10 KOHTPOJIIO Ka4ecTBa, CTAaHIAPTH3AIUU H
CepTHU(HKAINN MPOAYKTOB M W3IEIUH, JIEMEHTHl YKOHOMHUYECKOTO aHaln3a B MPAaKTUYECKOMH
nestenpHocTH (ITK-3);

-CIIOCOOHOCTh ~ AHAJM3UPOBATh TEXHUUYECKYIO JOKYMEHTAIlMI0, MOoJAOMpaTh OOOpYyIOBaHHE,
TOTOBHTH 3asABKH Ha pHoOpeTenne u peMoHT obopymoBanus (I1K-9).

- CITIOCOOHOCTBH TIPOBOIUTH AHAITU3 CHIPhSI, MATEPHAJIOB U TOTOBOW MPOIYKIIMU, OCYIICCTBIISTh
oreHKy pe3ynbratoB ananuza (ITK-10);

-TOTOBHOCTBIO M3ydYaTh HAYYHO-TEXHHUYECKYIO WH(OPMAIMIO, OTECYCCTBCHHBIM U 3apyOe:HBIN
omeIT 110 TeMatuke uccienoBanus (ITK-20).

MOAYIIb 1.
1.1 Beenenne. 3akoH P® «O TexHMYECKOM peryJupOBaHUMN.
Mepbl TEXHHUYECKOTO pErylupoBaHHs, OCHOBAaHHbIE Ha 3aKOHOJATENLCTBE 00
OTBETCTBEHHOCTH 3a KaueCTBO W 0€30MacHOCTh MOCTAaBISIEMON MPOAYKUUU («3aKOH O 3alluTe
IpaB MoTpeoUuTenei»).

1.2 HeoTBpaTMMOCTh OTBETCTBEHHOCTH M3IOTOBHUTEJSI W OPraHM3allid B LeNH
«M3rOTOBHTE/Ib- MPOAABEL- MOTPEOUTEb.
Jlo6pokauecTBeHHas npoaykuus. VckaxeHnHas nHGopMarus o GakTHYECKUX

XapakTepucTukax npoaykuuu. GanscudunupoBannas npoaykuus. OTBETCTBEHHOCTH MTPOABIIA
U U3TOTOBUTEIS.
1.3 [loxka3aTtenbcTBO J00POKAYECTBEHHOCTH pealu3yeMoil NpPOAYKIUH
u3roropuresneM. Cesisb MeKAy HAIHM4YUEM JedekTa U BeJMIUHOH yinepoa.
KagecTBeHHast poIyKIUsA-yCI0BHUE BBDKUBaHUS (PUPM B KOHKYPEHTHOU 60opbOe.

1.4. Texnnueckoe peryJiMpoBaHHe, OCYUIECTBJIsieMOe TOCYJapCTBOM B 00J1aCTH



0e30nmacHOCTH MPOAYKTOB. TexHu4eckne perjaMeHThbl U OLIEeHKA COOTBETCTBHSL.

Bunabl Texuuueckux periameHToB. ColiepikaHUE TEXHUYECKUX perjiaMeHToB. [IpaBuiia
MOCTPOCHHUS.

1.5. ®opMBbI TEXHHYECKOT0 PeryJMpoBaHMS.

CrannapTu3zanusi, oATBEPKICHUE COOTBETCTBUS, TOCYIaPCTBEHHBIN KOHTPOJIb U HA30D,
aKKpeIUTaIlUs.

3akoH «O cTaHIapTU3ALII»

1.6. AkkpeauTanus Kak (popma rocy1apcTBeHHOI0 TEXHUYECKOT0 PeryJupoBaHusl.

Henn w npuHIMIBI aKKpEAWTANUUA. AKKpPEIWTAIMsI OPTaHOB TIO CEePTHPHUKAIUU |
UCIIBITATENbHBIX — JTaboparopuil. CepTu(UKAIMOHHBIE HUCIBITAHUS TPU  AKKPEIUTAIUH.
3apyOexHas aKKpeIUTaIH.

1.7. Mepsl, npexycMaTpuBaouiie HCNOJb30BaHHEe JA00POBOJIbHBIX CTAHIAAPTOB W
A00pOBOJILHOI cepTHHUKAIIUM.

KauectBo mponmyknuu. [lokazatenn kadecTBa M METONb uUX OlEeHKH OOydeHue u
nH(pOpMHUpPOBaHHUE OTPEOUTENEH.

1.8. IlpyuHuMNBLI ¥ POPMBI NOATBEPKIACHUSA COOTBETCTBHS.

MOJAYIIb 2
2.1 MeToan4yeckue OCHOBBI YIIPaBJIEHHS KAa4eCTBOM.

OcCHOBHBIE KaTETOPUU U TIOHATHUS yIIpaBJiIeHUsI KauecTBOM. Mctopus pa3BuTus TeOpUU U
MPaKTUKA B oOsacTu yrpasieHus kauectBoM. Konnenmmus TQM. [oka3zarenu kadecTBa u
METO/IbI X OLIeHKH. OpraHu3aliOHHO-METOINYEeCKHEe MPUHIUITBI 0O0eCIeueHusl KayecTBa 1
yIpaBiIeHUS KAYECTBOM.

2.2 OcHOBHBIE 3JIEMEHTBI 00eCIeYeHUsI KaYecTBa
CranmapTusanys B yIpaBieHUN KauecTBOM. MexayHapoaHas cranaaptusanus. CTaHaapTsl
cepuii 9000, 14000,22000. CoBpeMeHHBIE MOACIIH YIIPABICHUSI KAYECTBOM.
2.3 MeTtpoJiornyeckoe odecrneyeHue Ka4ecTBa NpoayKIUu
2.4 CepTudukanus B ynpaBJjieHUN Ka4eCTBOM
[Tocne n3ydeHust Kypca OCHOBBI TEXHUYECKOTO PErYIUPOBAHUS CTYAEHT AOJIKEH:
3HATh:
- 3aKOHOJATENIbHbIE W HOPMATHUBHO IIPABOBBIE AKThl, METOJAMYECKHE MaTepHaIbl IO
TEXHUYECKOMY PEryJIUpPOBaHUIO;
- MEPCHEeKTHUBbl TEXHUYECKOTO PA3BUTUS U OCOOCHHOCTH IESTENBHOCTH OpPraHMU3allMA,
KOMIIETEHTHBIX Ha 3aKOHOJATEIbHO-IIPAaBOBON OCHOBE B 00JIACTH TEXHUYECKOTO PEryJIMpOBaHUS;
- OCHOBBI TEXHHUYECKOT'O PEryIupOBaHus;
yMeTh:
- NPUMEHATh METOJBI U TMPUHIMIBI CTAaHIAPTU3ALMHU MPU Pa3pabOTKe CTaHIAPTOB U
JPYIUX HOPMaTUBHBIX IOKYMEHTOB;
- IPOBOJUTH TOJTBEPKIACHUE COOTBETCTBUS MPOJIYKIMHU, IMPOLECCOB U  YCIYr
MIpeIbSABISEMBIM TPEOOBAHUSM;
- IPUMEHATh METO/Ibl KOHTPOJIS U YIIPaBJICHUSI Kaue€CTBOM;
- aHAJIM3UPOBATH JIAHHBIE O KAYECTBE MPOJYKIUHU U ONPEAEIATh MPUYMHBI Opaka.
- HCII0JIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUHN JJIS TNIAHUPOBAHUS U TPOBEJICHUsI paboT 1O
TEXHUYECKOMY PETYINPOBAHMIO.
BJIA/IETh:
- HaBBbIKAMH UCIIOJIb30BaHUSI OCHOBHBIX HHCTPYMEHTOB YIIPABJICHHS Kau€CTBOM;
- HaBbIKaMHM O(OPMIICHHUS DPE3yJIbTaTOB HUCHBITAHUNH M HPUHATHS COOTBETCTBYIOLIUX
peLieHui;
- HaBbIKaMH 0(OPMJICHUSI HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU

OBBEM JUCIHUILIVHBI 1 BUJbl YYEEHOM PABOTBHI.



Bun yae6HO#I paboThI 3au. ex. — 3
B 3auernbIX Bcero Bcero
el. 4acoB B 7 4acoB B 7
cemecTpe cemecTpe
Akaj. yac Actp. Hac
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 3 108 81
Teopernueckoe oOyueHue:
AyIUTOpHBIE 3aHATHSL: 0,9 32 24
Jlexun 0,45 16 12
[IpakTHueckue 3aHsATH 0,45 16 12
JlabopaTopHbie pabOTHI - -
CamocrosTensHas pabora: 2,1 76 S7
[MoaroToBKa K KOHTPOIBHBIM
pabotam
Kypcosas pabora - - -
[pyrue Bubl
CaMOCTOSITENIbHOM pabOThI
KoHTakTHas camocTosiTeNbHas padboTa 0,2 0,15
CaMoCTOSATETFHOE U3YUCHHUE Pa3/IeioB 75,8 56,85
JMCIUTUTAHBI
IToaroroBka k 3a4eTy/sK3aMeHy
Bu utoroBoro KOHTpOJISI 3a4yer

AHHOTaUus padoyeit mnporpammsl aucuuminibl (b1.B.J1B.02.01)
«BpIUMCIUTEILHAS MATEMATHKA B TEXHOJIOTHH 3AIIUTHI OT KOPPO3HN»

1. IEJIX U 3AJIAYU JUCHUTTJIMHBI

Leas mporpaMMbl: Hay4WTh CTYICHTOB TEOPETHYECKUM 3HAHUSM U TPAKTUYCCKUM
YMEHHUSM M HaBBIKAM HCIOJIb30BaHUSI COBPEMEHHBIX MAaTEMAaTUYECKUX METOOB C MPUMECHEHUEM
nakera wmartemarudeckux mporpamm MATLAB nns pemenus mupokoro kpyra 3amad
BBIYMCIIUTEIILHOW MaTeMaTHKH.

Lenpro HaACTOAIIErO Kypca SIBJISETCS OOyYeHHE CIyliaTreieid COBPEMEHHBIM METO/aM
pacyeToB, pacCUCTHBIX UCCIICIOBAHMIA, aHAM3a, ONTUMH3AIMH TIPOIIECCOB MHXKEHEPHBIX 3a/1a4 C
HCIIOJIb30BaHUEM IMMaKeTa MaTeMaTudeckux nporpamm MATLAB

3agaum Kypca:
oOyueHue CTYACHTOB TEOPETUYECKUM METOJaM BBIYUCIUTEIHHOW MaTEMaTHKH, TEOPETUUECKUM
OCHOBaM CO3[IaHUSl M OpPraHHU3alMi KOMIBIOTEPHBIX YENOBEKO-MAIIMHHBIX CHCTEM pEeIleHUs
WHXEHEPHO-PACUYETHBIX 3a7]a4 METOIaMU BBIUMCIUTEIHHON MAaTEMATHKH;
oOyueHHue CTYIEHTOB MPAKTUYECKUM METOJAM BBIYMCIUTEILHON MaTeMaTHKH, TEOPETHUECKUM
3HAHUSM M TPAKTUYECKUM YMEHUSM M HaBBIKAM HCIOJIB30BAaHUS COBPEMEHHBIX METOJIOB M
KOMIIJIEKCOB MPOTPAMMHBIX CPEJICTB ISl PEIICHUs 3a]]a4 BEIYUCIUTEILHON MaTeMaTHKY;
oOyueHue METoJlaM U ajirOpUTMaM BBIYUCIUTENFHOM MaTeMaTHUKH, MPAKTUYECKHUM HaBBIKAM
WCIOJIb30BaHUS COBPEMEHHOTO MPOTPAMMHOIO OOECTeUeHHs JUIsl PElIeHUs PAacUYeTHBIX 3a1a4
BBIYHCITUTEIILHON MaTeMaTUKY;



2. TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA JUCIHUITJIMHBI
W3yueHne AMCHUILIMHBI IPU MOATOTOBKE CHOCOOCTBYET (POPMHUPOBAHUIO CIIETYIOLTHX
KOMITIETCHIIUI:

Ilpogheccuonanvnuvix:

TFOTOBHOCTbHIO MPUMEHSATh aHAIUTUYECKUE U YHCIIEHHbBIE METObI PELLICHUS IOCTABIECHHbIX 33/a4,
UCIOJBb30BaTh  COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJOTHH, TPOBOAUTH  0OpabOTKY
uHbOpMAIMM  C  HCIOJB30BAaHMEM  TNPUKIAJHBIE  MPOTPAMMHBIX  CpPeaCTB  cepbl
po(hecCHOHATBHON NI TETLHOCTH, HCIIOJIB30BATh CETEBBIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH Npo(ecCHOHANBbHOM 00JIacTH, MaKeThl MPUKIAAHBIX IpOrpamMm Ui pacuera
TEXHOJIOrMYEeCKUX apaMeTpoB obopynoBanus (I1K-2);

CIOCOOHOCTh IJIAHUPOBaThb U NPOBOAUTH (PU3MUYECKHME M XUMHUYECKUE HKCIEPHUMEHTHI,
MIPOBOJUTH 00pabOTKY HX pPE3yIbTaTOB W OLEHUBATh MOTPEIIHOCTH, BBIJBUraThb T'MIIOTE3bI U
YCTaHABIMBATh TPAHUIIbl UX NPUMEHEHUS, MPUMEHATh METOJbl MAaTeMaTHYECKOro aHaiu3a U
MOJICTUPOBAHMSI, TEOPETUIECKOTO U IKCIepuMeHTanbHoro uccnenoBanus (I1K-16);

B pe3ynbpraTe u3yueHus AUCUUILINHBI CTYIEHT JIOJIKEH:

3nameo:

(U3UKO-XMMHUYECKHE U XMMHMKO-TEXHOJOTMYECKHE 3aKOHOMEPHOCTH MPOTEKAHMsS IPOILIECCOB
W3MEHEHHUS arperaTHOr0 COCTOSIHUSA Mapo(Tra30)-KUAKOCTHBIX CUCTEM, PEaKTOPHBIX MPOILIECCOB U
OCHOBHBIX IIPOIIECCOB pa3eNieHUs] XUMUYECKON TEXHOIOT1H;

METO/Ibl M aJTOPUTMBI KOMIIBIOTEPHOTO MOJIEIMPOBAHUS OCHOBHBIX IPOLECCOB XUMHYECKON
TEXHOJIOTUHU U TEXHOJOTMYECKUX CXEM XUMHUYECKUX NTPOU3BOJICTB;

IPUHLMIBI ~ IPUMEHEHUS  METOJOJOTMM  KOMIIBIOTEPHOIO  MOJEIMPOBAaHUS  XUMHKO-
TEXHOJIOTUYECKUX IPOLIECCOB NPU ABTOMATU3UPOBAHHOM IPOECKTHPOBAHUM M KOMIIBIOTEPHOM
YIPAaBIECHUU XUMUYECKUMH IPOU3BOACTBAMH.

Ymemo:
pemaTh 3aJa4d  KOMIBIOTEPHOI'O MOJICJIIMPOBAHMS IMPOLECCOB  Mapo(ras3o)-»KHIKOCTHBIX
paBHOBecuil, abcOpOLMH, AUCTUUISALNN, PEKTU(PHUKALUN U )KUAKOCTHON 3KCTPAKIIMH;

IIPUMEHATh IIOJIYYEHHBbIC 3HAHUS IIPU PEIIEHUM IMPAKTHYECKUX 3a7ad KOMIIBIOTEPHOIO
MOJEIMPOBAHUS OCHOBHBIX IIPOLIECCOB XMMHMYECKONM TEXHOJOTMH M TEXHOJIOTMYECKUX CXEM
XMUMHMYECKUX IIPOU3BOJCTB.

Bnaoemuv:

MEeTOJaMM HPUMEHEHUs CTaHIAPTHBIX NakeToB mpukiagHbix nporpamm (IIIIII) u naxeroB
Mmozenupytomux nporpamm (IIMII) ans mMozpenupoBaHHsS OCHOBHBIX INPOLIECCOB XUMHUYECKOM
TEXHOJIOTUU U TEXHOJOTHYECKUX CXEM XUMHUUYECKUX IPOU3BOACTB.

3. KPATKOE COIEPKAHUE JUCIUIIJINHbI

Beegenmne. Ilenm wu 3amaum  Kypca. KpaTkuii HMCTOpUYECKHMH OYEPK Ppa3BUTHS
OTEYECTBEHHOM M 3apyOekHON BBIYMCIUTEIbHON MaTeMaTuku. OCHOBHBIE 3Talbl pa3paboTKu U
pean3alyy aNrOpUTMOB Ha KOMITBIOTEPAX.

Mopayas 1. BprumcaurenbHas mareMaTnka. OCHOBHBbIEC JTanbl: pa3spadoTka W
peanu3anusi aNropuTMoOB Ha KomnbloTepax. CucremMa KOMIBIOTEPHOH MAaTeMATHKH
(CKM) MATLAB nis peieHus 32/1a4 BbIYUCJIUTEIbHON MATEMATHKH.

Tema 1.1. Coznanune M-nporpaMm ¥ 0CHOBHbIE OniepaTopbl M-fi3bIKka NPOrpaMMHUPOBAHUS
MATLAB. BapuaHTbl cTPYKTYpPbI iporpamm Ha MATLAB.

Opranuzanus paboyero ctosa Desktop Layout;
Ocnosubie onepaiuu B Command Window;



OcHosuble onepaiuu B Editor;

JIuHeHO opraHU30BaHHas IporpaMMma (aJIropuT™);

BeTBiieHUs ¢ OJHUM YCIIOBHEM, HECKOJBLKAMH YCIOBHSIMH, BIIOKCHHBIC, CO CITUCKOM YCIOBHH. If,
switch; norudeckue oneparuu and, or, not;

[{ukabl CO CUYCTYUKOM, C MPEIYCIOBHEM, C IOCTYCJIOBHEM, C MpPEPbIBAHHEM IIOJHBIM U
[PEePHIBAHUEM YaCTHYHBIM, C 3aJaHHBIM IIarOM CYCTYMKA, C OTACIBHBIM OTCYETOM HTEpAIIMii;
for, while, break, continue; ¢ BbI30BOM (YHKIHIf; ¢ IUaIoroM ¢ moJsib3oBaTesemM B Command
Window u B crienMaibHbIX JUAJIOTOBBIX OKHAX;

Tema 1.2 CraHaapTHble W HecTaHJAApTHbIe (VHKIUH M-si3pIKa NPOrpaMMHPOBAHUS W
ocHoBHbIe pematean (solvers) MATLAB.

dyukIME ¢ TpadrUeCKUM BBIBOIOM pe3ynbraToB; plot, subplot, surf, mesh, polar;

DyHKIUYU ¢ YUCIOBBIM BBIBOIOM pe3yiabTatoB B Command Window;
OYHKINHU C 3aMUChI0 PE3YIbTATOB B (aili;
@OyHKINHU, BJIOKEHHBIE B TJIaBHYIO (PYHKIINIO;
OYHKINU C IEPEMEHHBIM YHCIIOM apTyMEHTOB;
@OyHKIMH, BBI3bIBAIONINE PYTYIO QYHKIUIO, UMSI KOTOPOU NEpeaHo KaK apryMeHT;
Mopayasb 2. Bekropbl 1 matpunbl. CucreMa JIMHEHHBIX ajredpandecKuX ypaBHeHHl
(CJIAY).
Tema 2.1. OOpaTHas MATPULIA. YMHOKEHHE MATPHIL

Omneparop inv;
Omneparopsr Strcat, int2str, numa2str;
Omneparopst length, min, max, mean, sort;
Omneparops! dot, tril, triu, eye, zeros, ones, diag;
Omneparopsl rand, linspace, logspace, repmat;
Omneparopsl Size, det, trace, norm;
Tema 2.2. Meroa I'aycca. MeToX IPOCTBIX UTEPALUIA.
Omneparopsi linsolve, rank, eig;
Tema 2.3. O0yCJIOBJIEHHOCTh cHCTeMbL. UHC/10 00YCI0BJIEHHOCTH.
Omneparopsl cond, rcond,;
Moayas 3. O6padoTka pe3yJbTaTOB M3MepPeHUs OJHOH BeuuuHbl. IIpudaunxenue
GyHkuun
Tema 3.1. Kputepuii CTbI0/1eHTA.
Omneparopsl polyfit, polyval;
Tema 3.2. AnnpoxkcuMaius.
Omneparop Isgcurvefit;
Tema 3.3. UnTepnojasiums.
Omeparops interpl, linear, spline, nearest;
Monyas 4. UnciieHHOe HHTETPHPOBAHHE
Tema 4.1. MeToabl IPAMOYI0JbHUKOB
OmnepaTopsr SUM, mean;
Tema 4.2. MeToabl Tpaneuuni

Onmneparop trapz;
Tema 4.3. Merox Cumiicona
Omeparop quad, int;




Tema 4.4. Metoa HeloTona-Koteca 8 mopsigka
Omneparop quads,;

Moayas 5. YpaBHeHHE ¢ OJHUM HEM3BECTHBIM
Tema 5.1. MeToa J1ej1eHUsI NI0T0JIaM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KkacaTeJdbHbIX
Omneparopsl roots, poly, fzero;

Mopyasb 6. CucremMa HeJIMHEHBIX YPABHEHMIt
Tema 6.1. Meron Horotona-Padcona
Omneparopsi solve, diff, subs;
Tema 6.2. MeToa IPOCTHIX HTEPAIIMIA.
Omneparopst Simplify, collect, pretty;

Moayab 7. OnHoMepHasi ONTUMM3 AU
Tema 7.1 MeTobl 0ITHOMEPHOH ONTUMHU3AIUU
Omneparopst fminbnd,;

MogayJsb 8. MHOroMepHasi ONTUMHM3ALMS

Tema 8.1 MeToabl MHOTOMEPHOH ONITUMH3ALUM
Omneparopst fminsearch, linprog, fmincon;
Moayas 9. InddepenunuanbHbie ypaBHeHU s

Tema 9.1 MeToabl pemienus 1uddepeHINAILHLIX YPABHEHUWIA.

Omneparops! dsolve, diff;

3akiiioueHue. 3aKIIIOUUTENbHAS JICKIIUS TI0 ITOIBEACHUIO HTOTOB Kypca.
4. OB BEM JIJUCHUIIJIMHBI 1 BU/IbI YUEBHOM PABOTBI

O0beMm
Bunx yaeOHol paboTh B 3a4eTHRIX | B akameMuueckux
eIUHHIIAX gacax
OO0uiasi TPy10€eMKOCTb N CHUTITIHHBI 3 108
10 y4eOHOMY ILIaAHY
AyauTOpHBbIE 3aHATHS: 0,89 32
Jlexkuu
JlaGopaTopHbie pabOThI 0,89 32
CamocrositeabHas padora (CP): 2,11 76
[ToaroroBka K 1abopaTopHBIM paboTam 1,055 38
CaMocToaTenbHOE U3YUeHHUE pa3/ieloB Kypca 1,055 37,8
KoHTtakTHas caMocTosTebHAs paboTa 0,2
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 3auer
O0bem
Bun yue6Ho# paboThI B 3a4eTHBIX | B acTtpon.uacax
eMHUIIAX
O0mas Tpyi0eMKOCTb JMCIHIIIHMHbI 3 81
1o y4e0HOMY ILIAHY
AyIUTOpPHBbIE 3aHATHS: 0,89 24

Jleximn




JIaGopatopHbie pabOThI 0,89 24
CamocrositesbHas padora (CP): 2,11 S7
[ToxroroBka k 1abopaTopHBIM paboTam 1,055 28,50
CaMocTosTeIpHOE U3YUEHHUE Pa3IeioB Kypca 1,055 28,35
KonrtakTHas camocTosiTennbHast pabota 0,15
Bua nToroBoro KOHTpoJIs: 3a4eT / IK3aMeH 3auer

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«/luckpeTHasi MaTeMaTHKA B TEXHOJIOTHH 3alUTHI 0T Koppo3um» (651.B./IB.02.02)

1. Iean 1 3212494 AUCUMIJIMHBI

Heab0 IMCUMILUIMHBI SIBISETCS (POPMHUPOBAHHUE Yy CTYJIEHTOB CHCTEMBI OCHOBHBIX
MOHSATUN, WCHOJB3YEMBIX JUIsI TOCTPOCHHS BAXKHEMIIMX MaTEeMaTHYECKUX MOJENIeH, u
MaTeMaTHYE€CKUX METOJIOB JJII ONTUCAHUS PA3TUYHBIX MPOIIECCOB.

OCHOBHBIMH 321a4aMH JAUCHUIJIMHBI, PEIICHHE KOTOPHIX 00ECIeYNBAET JTOCTUKEHUE
1IETTH, SIBJISIOTCS:
- O3HAaKOMJICHUE C CHCTEMOW TIOHSATHUW, MCHOJB3YEMBIX [UJII ONUCAHUS BaKHEUIIMX
MaTeMaTHYECKUX MOJIEIEH H MaTeMaTHYECKUX METOJIOB, M UX B3aUMOCBSI3BIO;
- O3HAKOMJICHHE C TIPUMEPaMH MPUMEHEHUS] MATEMAaTUUYECKUX MOJIEJICH U METOJIOB;
- (dopMHpOBaHME HABBIKOB W YMEHUN WCIOJB30BAHUS MaTEeMaTHYECKUX MoOJeNIeld u
MaTeMaTHYEeCKHUX METOIOB.

2. TpeGoBanus K pe3yJbTaTaM 0CBOCHUS JUCHUILINHbBI

N3yuenne kypca J[MckpeTHOM MaTeMaTWKH TPH MOATOTOBKE 0OaKajlaBpOB CIOCOOCTBYET
MPUOOPETEHUIO CIIETYIOIUX KOMIIETEHIIN:

2.1. [IpodeccuonanbHbIC:
- TOTOBHOCTHbIO NMPHUMEHITh AHAIUTUYECKHE W YHUCIIEHHbIE METOJbl PEUICHHUS MOCTABICHHBIX
3a/la4, HCIO0JIb30BaTh COBpEMEHHbIe WH(GOPMAIMOHHBIE TEXHOJOTHH, MPOBOIUTH 00pabOTKY
uHdopMallUd €  HUCHOJB30BaHWEM  MPUKIATHBIX  MPOTPAMMHBIX  CPEACTB  Ccdepbl
npodeccroHabHOM JesITebHOCTH, UCIOIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JaHHBIX B CBOEH mIpo(hecCHOHANbHOM 00JIacTH, MaKeThl MPUKIAIHBIX MpOrpamMMm Ui pacuera
TEXHOJIOTHYECKHX MapaMeTpoB obopynoBanus (I1K-2);
- CHOCOOHOCTBIO IUIAHUPOBATh U TMPOBOJIUTH (DU3MUECKHE U XUMHUYECKHE HSKCIEPUMEHTHI,
MIPOBOJUTH 00pabOTKY UX pPe3ylIbTaTOB U OIEHUBATh MOTPEIIHOCTH, BBIABUTATh TMIIOTE3bI U
yCTaHABIUBATh TPaHUIIBI UX MPUMEHEHHs, MPUMEHSATh METOJIbl MAaTeMaTUYECKOTO aHalu3a U
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U SKCIIepUMeEHTaNbHOrO uccnenoBanus (ITK-16).

3. B pe3yJibTaTre H3y4eHUs! AMCHUIIMHBI CTY/ICHT J10JIKeH
3HATh!
-OCHOBHbIE MOHATHUA U METOJbl JTUCKPETHOH MaTeMaTHKH, MaTEeMaTHUECKUX METOJIOB pPEeIIEHUs
npoeccuoHaIbHBIX 3aj1ay.
yMeThb:
- IPUMEHATh MaTeMaTUYECKHE METO/IbI PU PEIIEHUH TUIMOBBIX MPO(eCCHOHANBHBIX 3a/1a4.
BJIA/IeTh!
-METOJIaMH TIOCTPOEHHUS] MAaTEeMaTUYEeCKOM MOJENIH THUIOBBIX MNPO(ecCHOHANBHBIX 3aJady U
coJiepKaTeIbHON HHTEPIIPETALMH OJTYYEHHBIX PE3yabTaTOB.

4. KpaTtkoe conep:kaHue TUCHHUIINHBI:




4 CEMECTP

1. Beenenue.

Ponp nouckperHoll MareMaTMKM NOpU  pa3pabOTKE M IKCILIyaTallud  XUMHKO-
TEXHOJIOTMYECKUX CUCTEM.

2. DJIeMeHThI TeOPHU MHOKEeCTB U ajiredpanydecKkue CTPYKTypbl.

BBenenue B TuCKpeTHYI0 MaTeMaTHKy. Posib TMCKpeTHON MaTEMaTUKH IpU pa3paboTKe U
OKCIUTyaTallil XMUMHKO-TEXHOJOTHUECKMX CHCTEM. MHOXECTBa, OTHOLICHHS U (PYHKIHH.
3ajaHre MHOXKECTB W OCYIIECTBJICHHE omepanuii Haa HUMH. CrnocoObl 3amanus. Onepanuu
00beTMHEeHHUS, TIEPECCUEHHs], PA3HOCTH, JOTIOJTHEHHUS U JEKapTOBA MPOU3BEICHUA. AKCHOMATHKA
Teopun MHOXkecTB. Anrebpa Kantopa. MunuMm3amus npeacTaBieHUd MHOXECTB. J(narpamMmbl
Diinepa-Benna. bunapasie otHomienus. CrnocoOwl 3aaHusi OMHApHBIX OTHOHIeHHH. CBoMCTBA
OuHapHBIX OoTHOLIEeHUH. Pa3Ouenus. OTHOIIEHNS 3KBUBAJIEHTHOCTH U nopsaka. [IpencraBienue
N-apHbIX OTHOIIEHWN OMHapHbIMU. Anredpa oTHoueHu. OyHkuuu. MHbEKIN, CIOphEKLIUs U
ouekuus. AnreOpanueckue cTpykrypbl. Ilomyrpynmel. Monouasl. ['pynmel. Iloarpynmsr.
Huknuyeckue rpynnsl. ['pynmnsl moactaHoBok. M3omopdusm rpymm. CMexHble Kiacchl IO
noarpymnmne. Hopmansuble npenurtenu. @Dakrop-rpynmbel. Konbla: omnpeneneHusi, CBOWMCTBA,
npuMepsl. [loms.

3. DJieMeHTHI Teopuu rpagos.

I'padbl. 3amanue u xapakrepuctuku rpados. Buabl rpagos. Iloarpadesr. Matpuiist
CMEXHOCTH M HMHIMJAEeHTHOCTH. CrenmeHm BepmmH. Mapmpyrtsel Lenn. [uxnsl. PaccrosiHue
MEXIy BepiuHaMu. J{namerp u panuyc rpada. YHapHbIe 1 OWHApHBIE OTIepaliiy HaJ rpadaMu.
Hononnenue rpada. YnmaneHue u JoOaBiIeHWE BEPIIMH. YIaleHUE H AoOaBieHUE peodep.
OroxnectBiieHne BepmuH. Pacmeruienne BepmuH. OObeauneHue rtpados. Ilepeceuenue
rpadgoB. KommoHeHThl cBsi3HOCTH. MocThl. BepmmuaHas u peGepHas cBsS3HOCTh. CBSI3HOCTH
OpUEHTHUPOBAHHBIX TpadoB. ANTOPUTM BBIYUCIEHUS CBA3HOCTU. BHYTpeHHSSI yCTONYMBOCTB.
Bepmmnnoe uncio HezaBucumocTu. PebepHoe uncino He3aBucUMOCTH. Bepiinnaoe u pedepHoe
nokpeiTue rpada. BuemHsst yctoiunBocTh. BepminHHOe U pebepHOe YMCIO BHEIIHEH
YCTOMYMBOCTH. LMKJIBI U pa3pe3bl. DiiiepoBbl UK. ['aMUIBTOHOBBI UKL, [ImaHapHOCTh M
ykiazaka rpados. ['panu miockoro rpada. Packpacka rpados. XpomaTuueckoe umcio. I'unoresa
yeTbipex Kpacok. JlepeBbs. Omnpenenenus. CpoiictBa. Teopema Konu. ®dyHaameHTanbHas
cucteMa HUKIOB. OCTOB HaMMEHBLIEIO Beca. YIOPSJOUYEHHBIE NI€pEBbs. bUHApHBIE IEPEBB.
JlepeBbsl COPTUPOBKHU. AJITOPUTM MOUCKA B IEPEBE COPTUPOBKH.

4. ByaeBbl pyHKUIuM.

Anre6pa noruku. bynessl ¢pynkiuu. CriocoObl 3aganus. byiaeBsl GyHKINU OAHON U ABYX
MEPEeMEeHHbIX M UX CcBoicTBa. Dopmynbl OyneBoit anreOpbl. OCHOBHBIE 3aKOHBI OynaeBOI
anreOpel.  ODkBUBajleHTHOCTb  (opmyn.  Ilpunuun — nBoiictBeHHOcTH.  CoOBeEpIlICHHBIE
TU3bIOHKTUBHBIE W  COBEPLICHHbIE KOHBIOHKTHBHBIE HOpMaibHble (QOpMbl. CHCTEMBI
3JIEMEHTapHbIX OyneBbIX QyHKIMI. DYHKINOHAIBHO MOJIHBIE CUCTEMBI 3JIEMEHTAPHBIX OYIEBBIX
¢byakuii. [lpumepsl GyHKIMOHAIBHO TMOMHBIX 0azucoB. BakHelimme 3aMKHYTBIE KIIACCHI.
Teopema o ¢yHKIMOHANBHON mMonHOTEe. MuHMMH3anus OyneBbix ¢(yHknuid. CokparieHHas,
TynukoBass W MUHMMaibHas (opmbl. Kaptel KapHo. Metoa coueTaHus HWHAEKCOB U METOJ]
Kyaiina. MuHUMU3a11si KOHBIOHKTUBHBIX HOPMaJIbHBIX (hopM. O030p MPUIIOKEHUN TUCKPETHOM
MaTEeMaTHKH. Pa3paboTka 3 PEeKTUBHOTO MaTEMaTUYECKOTO, IIPOrPaMMHOT0,
MHPOPMAIIMOHHOTO W  TEXHUYECKOro oOOecleyeHus Ha OCHOBE METOJIOB JIUCKPETHOM
MAaTEeMAaTHKH.

S. McunciieHue BICKAa3bIBAHMI.



BBenenue B MaremMaTudeckyro JOTUKY. KpaTkue cBelleHus U3 UCTOPUUA MaTEMaTUYECKOU
norukd. Poib  MaremMaTHyecKoW JIOTMKM TpH  pa3paboTKe U JKCIUTyaTallud XUMHKO-
TEXHOJIOTMYECKUX cUcTeM. PopMaibHble akcHOMAaTHUYeCcKue cUCTeMbl. CHMBOJIBI, BBIPAKEHMUS,
(dopmynbl, akcuoMbl. [IpaBuiio BEIBOIA, HEMOCPEICTBEHHOE CIIEACTBHE, BBIBOA, TeopeMa. Jloruka
BbICKa3bIBaHui. Jlornyeckuii BpIBOA. Akcnombl. [IpaBuio modus ponens. Teopema AeayKIIUU U
npaBwiio  cwuiorudMa. [lodHota W HENPOTUBOPEUMBOCTb.  HE3aBUCHMMOCTH — aKCHOM.
Paspemmmmocts Teopuu. pyrue akcuomarusauuu. I[IpoBepka BBIBOJAMMOCTH € IIOMOIIBIO
UCTUHHOCTHBIX Tabnun. CexBeHuuu ['ennena. Mogens mupo Kpunke. Meron pesosronuit
Po6uncona. Meron knay3 Bonra. O6parsslii MmeToa MaciioBa (0J1aronpusiTHeIX HA0OpOB).

6. UcuuciieHne npeuKaToB U HeYeTKasi JJOTHKA.

Jloruka mpeaukaToB. ABTOMAaTH3alUsl JIOTUYECKOTo BbIBOJAA. IlepeMeHHble, QyHKIMH,
TEPMBbI, TpPEAUKAThl, KBaHTOPbI, (opmynsl. O6macte naeiicTBus kBaHTOpa. CBOOOMHBIE H
CBsI3aHHbIE NepeMeHHble. VIHTepnpeTayy, paBHOCWIBHOCTE. Pacro3HaBanue 00111€3HAYUMOCTH.
[Ipobnema pa3spemmmocTi. AKCHOMBI M IMpaBWJIa BbIBOJAA MCUHUCIEHUS INpeAuKatroB. Teopema
nenykuuu. HenpoTHBOpeYMBOCT, M MOJIHOTA. BbIHECEHHE KBAHTOPOB M IpelBapeHHas
HopMaibHas ¢opma. CKylneMOBCKHE CTaHIapTHble (GOpMbl. OpOpaHOBCKUNM YHUBEPCYM U
Teopema DpOpana. [loacranoBka u yaudukamus. Metoa pe3oonuii u ero noaHota. Ctparerun
Merona pesontonuil. Jlu3broHKTE XopHa. [IpUHIMI JOTHYECKOTo MpPOrpaMMHUPOBAHUA.
Heuerkne MHOxkectBa. Hewerkas noruka. IlosBnenwe m cyrb HederkoctH. Popmanmsanus
HedyeTkocTh. DYHKIMS NpUHAUIeKHOCTU. JIMHrBHCTHYecKkas mnepeMeHHas. Ormnepanuu Hal
HEYETKMMH MHOXecTBamMu. HeueTtkas apudmeruxa. Meroasl aedaszzuduxanuu. Heuetkue
oTHomeHusd. CTaHIapTHbIE HEUYETKUE JIorndeckwe omnepauuu. Hedetkuit BbiBOA. CTeneHu
HWCTUHHOCTH U CTENIEHU yBEPEHHOCTH. HeueTknil aHanor MeTo1a pe30JIroIui.

7. Koneynble aBTOMaThl, MalIMHbI Thiopunra-Ilocra, cJio:KHOCTH BbIYHCICHUI.

DnemMeHThl TeopuH aBTOMaToB. [loHsATHE aBTOMaTHOrO mMpeoOpa3oBaHUs UHPOPMALUU U
KoHe4yHoro aBromarta. CriocoOsbl 3a1anusi aBToMatoB. ABToMatel Muiu u Mypa. [Iporpammuas u
anmnapaTHasl peaju3alys aBTOMaToOB. DKBUBAJIEHTHOCTbh U MUHUMH3ALMS aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuzanus NOHATUS alropuT™Ma M GopManbHble MOJAETH aIrOPUTMOB.
Mamuna TeropuHra: onpenenaeHus, CBoicTBa, rpadsl nepexoaos. Mammuna [Tocra. [IporpamMmbl
s mamuH.  [Ipobnema  pacnosznaBanusa. IIpoGnema  oCTaHOBKH.  ANTOPUTMHYECKU
Hepazpemumble npoOneMbl. CI0XKHOCTh anropuTMOB. Mepsl clokHOCTH. BpemenHas u
€MKOCTHAsl CJI0)KHOCTb. ACHUMIITOTUYECKAs CIIOKHOCTb, MOPSIOK CJIOKHOCTH, CIOXHOCTh B
CpelIHEM M B XyAlleM ciydae. TpynHopaspemnmblie 3agaud. HenperepMuHupoBaHHas MallvHa
Teropunra. Kmaccet P u NP. NP-monnele 3amaun. NP-mogHOTa 1pOOIEMBI BBITIOJHUMOCTH
dbopMyn TOTHKH BbICKa3biBaHUil. O030p MpHIIOKEHUN MaTeMaTudeckoil Jioruku. HampaBneHus
WCIIOJIb30BAaHUS ammapaTa MaTeMaTHYeCKOW JIOTMKM B 3a/adax MPaKTUYeCKON HHPOPMATHUKH.
Crnemudukanus ©  BepupHUKAUs  MPOTPAMMHO-AMMAPATHBIX  MPOEKTOB,  JIOTHYECKOE
MPOrpaMMHUPOBAHKE, TOCTPOCHNUE OHTOJIOTHUM, S3BIKK OOIIEHHUS HHTEIIEKTYyalbHBIX areHTOB.

O0beM yueOHOI AUCHUNIMHBI

Bcero 4 cemecTp
Buabl yuedHoii paboThI 3a4. e./ 3au. en./
aK.Jac aK.4ac

O0masi TPyA0eMKOCTh JAWUCHUILIMHBI 10

3/108 3/108
y4eOHOMY IJIaHy




AYIUTOpPHBIE 3aHATHSI: 0,89/32 0,89/32
Jlexuuu (JIek) - -
[TpakTuyeckue sansatus (I13) 0,89/32 0,89/32

CamocrosiTtesbnast padora (CP): 2,11/76 2,11/76

KoHTakTHast caMOCTOsATe/IbHAs paboTa 0.2

CaMOCTOSITEeIbHOE U3YUCHHE Pa3IeioB 758

T CLIUTUTUHBI ’

B :

U1 KOHTPOJIst 3ager

JK3aMeH/3aueT

Bcero 4 cemecTp

Buab1 yuedHoii pa6oThi 3a4. en./ 3a4. exn./

acTp.uac acTp.uac

OO0masi TPYA0EMKOCTh JAUCHMUIUIMHBI  TI0 3/81 3/81

yueOHOMY IJIaHY

AYIUTOPHbBIE 3aHATHS: 0,89/24 0,89/24
Jlexuun (JIek) - -
[IpakTuyeckue sausatus (I13) 0,89/24 0,89/24

CamocrosiTesibHas padora (CP): 2,11/57 2,11/57

KonTakTHas caMOCTOsATeIbHAs paboTa 0.15

CaMOCTOSITEIbHOE H3YUEHHE Pa3IeioB /56.85

TUCITUTUTHBI '

B :

U1 KOHTPOJISt 3aver

JK3aMeH/3a4deT

AHHOTaNUA padoyeid MPOrpaMmMbl THCUUILIIMHBI
«DU3NKO-XHMHYECKHE 0CHOBBI KOPPO3HOHHBIX mpoueccoB» (b1.B.JIB.03.01)

1. ey ¥ 3a12a4H JAUCHUIINHBI
Henp QUCHUNIIMHBI — O3HAKOMUTBCS C TEPMOJUMHAMHUYECKON TEOpHUEH PAacTBOPOB
3JIEKTPOJIMTOB U JEKTPOXMMUYECKUX Lenel (raJlbBAHUYECKUX 3JIEMEHTOB), MOHATh OCHOBHBIE
KMHETUYECKUE 3aKOHOMEPHOCTH NPOTEKAaHUS XUMHYECKHX IIPOLIECCOB, POJIb KaTajlu3a s
XUMUYECKON TEXHOJIOTUU.
3agaum n3ydeHus JUCLMIUIMHBI COCTOAT B CIEAYIOLIEM:
-TMIOHATH NMPHUPOY BO3HUKHOBEHMs CKauka MOTEHIMaja Ha TPaHUIe MPOBOAIIMX (a3 u
BO3MOKHOCTH CO3JaHUsI aBTOHOMHBIX UICTOYHHUKOB DJIEKTPUYECKON JHEPTUH;
-yACHUTb BAXXHOCTb YCTAHOBJICHUS MEXaHU3Ma M METOJOB HAXOXKIECHHUS CKOPOCTEU
XUMUYECKUX PEAKIUH U1 UX IPAKTUYECKON pealln3aluu;
-l1aTh IPEJICTABIECHUE O COBPEMEHHBIX DJKCIEPUMEHTAIBHBIX METOJAX HCCIIECI0BAHUS
NEKTPOXUMUYECKUX SABJIICHUM U KHHETUKH XUMHUUYECKUX IIPOLIECCOB.
2. B pesyabTarte n3y4enusi Kypca «/lonosnnuresabHbie ri1aBbl GU3NYeCKOH XMMHN»
CTYJAEHT 0JI2KeH:



Oébnadamps cnenyroumu rnpogpeccuoHanbHpIMU kKoMmneTeHuusamu (I1K):

-CIIOCOOHOCTBIO TUIAHUPOBATh W NMPOBOJUTH (U3MUECKUE U XUMHUYECKUE SKCICPUMEHTHI,
MPOBOJUTH 00pPaOOTKY MX pE3yAbTATOB M OLEHHUBATH MOTPEIIHOCTH, BBIABUIATh TMIIOTE3bI U
yCTaHaBIIMBATh T'PAHUIBI WX TMPUMEHEHHUs, MPUMEHITh METOAbl MAaTEeMaTHYECKOro aHaiu3a U
MOJICTUPOBAHMSI, TEOPETUYIECKOTO U IKCIepuMeHTanbHoro uccienosanus (I1K-16);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (U3WYECKUX TEOPUH JUIS pELICHHUS
BO3HUKAIOMINX (PU3WYECKUX 33]a4d, CAMOCTOSITEIBHOTO MpruoOpeTeHus (GU3NYECKUX 3HaHUH, IS
MOHUMAHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIE BBIXOAIINX 3a TPEICIIbI
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus ([TK-19).

3namp:

-OTJIMYUTEIbHbIE OCOOCHHOCTH B TOBEJEHHM PAacTBOPOB 3JIEKTPOJHUTOB, CBS3aHHbBIE C
MIPOXOXKJICHUEM DJIEKTPUUYECKOTO TOKA;

-T€OPUIO TAJTbBAHNYECKHX SIBIICHUI,

-T€OPUHM KUHETUKH, MYTH TEOPETUYECKOro pacueTa CKOpPOCTEeH XMMHUYECKUX PEaKUMi U
OTpaHUYEHUS B IPIMEHUMOCTH PAaCUETHBIX METO/IOB;

-OCHOBBI T€OPUU (POTOXMMHUYECKHX W LEMHBIX peakiuil, 0COOEHHOCTH HX CTaJUWHOTO
MIPOTEKAHUSI U YCIOBHS OCYLIECTBIICHHUS,

-OCHOBHBIE 4YepThl TOMOT€HHOTO M TeTEpPOT€HHOTO KaTajlu3a, MPUYUHBI YCKOPEHHS
XMMHMUYECKOTO Ipolecca B MPUCYTCTBUU KaTanu3aTopa.

Ymemo:

-IIPUMEHATh  KOHIAYKTOMETPUYECKHE UM  INOTEHUUOMETPUYECKHE M3MEPEHHS UL
OIpeNieNIeHUs] TEPMOJUHAMUYECKUX (PYHKIMH XMMUYECKUX pEaKIMi, KOHCTaHThI AUCCOLUALINH,
IIPOU3BEACHUA pacTBOpuMocTH, pH pacTBopoB u T.1.

-IIPUMEHATb TEOPETUYECKUE 3HAHUS M DKCIEPUMEHTAIbHBIE METOABI HCCICIOBAHUS
Gu3n4eckol XUMMM Ui PEUIEHUs BONPOCOB, BO3HHUKAIOIIUX IPU H3YYCHUM KHHETHKHU
XMUMHYECKUX PEaKLINN;

-[IPOBOJIUTH AHAJIW3 W KPUTUYECKH OLIEHUBATH IIOJIyYEHHBIE JKCIIEPUMEHTAJIbHbBIE
JaHHble, 00001aTh U JeaTh 000CHOBAaHHbBIE BBIBOJIbI HA 0a3e NPOBEIEHHBIX OINBITOB.

Bnaoemy:

-KOMIUIEKCOM  COBPEMEHHBIX IEKTPOXUMUYECKUX METONOB MCCIENOBAaHUA IS
ONpEAEIICHUS TEPMOJANHAMUYECKUX XaPAKTEPUCTHUK 3JIEKTPOJIUTOB U XUMHUYECKUX PEAKLU;

-METOJaMM OINpPEAEICHUS MOPSIIKA U CKOPOCTH PEaKLUH, YCTAHOBIECHUS JIMMUTHPYIOLLEN
CTaluU U MEXaHNU3Ma N3y4aeMOM XMMUYECKOU peaKIuy;

-HaBbIKAMHM COCTABJICHHUS TaJIbBAaHUYECKUX IEMEHTOB JUId LEJIEH ONpeAcieHUs
TEPMOIMHAMUYECKHUX XapaKTEPUCTUK U KOHCTAaHT PAaBHOBECHSI UCCIIENYEMON PEAKIUY;

-3HAHUSMU OCHOBHBIX 3aKOHOB XMMMYECKOW KHUHETHKH, BIMSHUS Pa3IM4HbIX (PakTopoB
(TeMmepaTypsbl, JaBJIEHUS, KaTaau3aTopa) Ha CKOPOCTh XUMHUECKONW PEeaKIInu.

3. KpaTtkoe coaep:kaHue JUCHUILINHBI

PacTBopbl 3JIeKTPOIMTOB. JjekTpocratuueckas Teopus Jlebas-Xrokkens. Pacuer
aKTUBHOCTH M CPEJHUX MOHHBIX KOA(P(PUINEHTOB aKTUBHOCTH CHJIBHBIX AJIEKTPOJIUTOB B
pa30aBICHHBIX W KOHIIEHTPUPOBAHHBIX PAaCTBOPOB U PACTBOPAX YMEPEHHON KOHLIEHTPALUH.
VYaenpHas U MoJIsIpHas 3JIEKTPUUECKHE MPOBOAMMOCTH. CKOpPOCTb IBHXEHHUS M NOABUKHOCTH
noHOB. [IpenenbHble MOJISPHBIE IEKTPONPOBOJIHOCTH MOHOB. 3aKOH HE3aBUCHUMOTIO JIBHKEHUS
noHos Konbpayma. [IpuMeHenne usmMepeHuil JeKTpUUECKON MPOBOIUMOCTH AJISl ONPEAETICHUS
CTENEH! U KOHCTAHTHI AUCCOLMAIMH CIIA0BIX AIIEKTPOIHUTOB.



DJIeKTpOXMMHYecKHe cucTeMbl (umemu). Bo3HUKHOBEHME CKauka [OTEHIMalIa
HarpaHuue pasgena npoBoaHukoB | u |l poma. JIBOHHOM 3IeKTpUYECKHUH  CIIOM.
ONeKTpoABMKYIIas  CWJa  TaJIbBAHMYECKOTO  DJIEMEHTa,  DJEKTPOJIHBIM  MOTEHLMAI.
TepmonnHamudeckas TeOpuUs rajbBaHUYECKUX  SIBIICHUH, ypaBHEHHE HepHncra.
OnexkrpoxuMmuyeckas (popmMa OCHOBHOTO ypaBHEHHS TEPMOJWHAMHKH, TEeMIIEPATypHBIN
koadpurment DJIC. Dnekrponsl | u Il pona, ra3oBble U OKHCIUTEIHLHO-BOCCTAHOBHTEILHBIC
A51eKTpoAbl. THIIbI rabBaHUYECKHUX 3JIEMEHTOB: XUMUYECKHE, KOHLIEHTPALIMOHHBIE, C IEPEHOCOM
u 6e3 nepeHoca. XMMUYECKHE UCTOYHUKU TOKA, TOTUTUBHBIC 2JIEMEHTHI.

Xumuyeckasi KHHeTHKa. CKOpPOCTh XHMMUYECKOM peakluu, KOHCTaHTa CKOPOCTH,
MOPSIIOK U MOJIEKYJISIpHOCTh peakuuu. KuHernka HeoOpaTtuMmbix peakuui 1-ro, 2-ro, 3-ro u
HyJeBOTO MopAnkoB. [luddepeHnnanbHble U HWHTETpalbHbIE METOJbl OIpENeieHUs] MOopsaKa
peakuuu. CnoxHble peakuuu. [IpuHIMN HE3aBUCUMOTO MPOTEKAHUS AJIEMEHTapHbBIX pEeaKIuil.
OOpaTumble, nNapajulebHblE W IOCIEAOBaTelbHblE peakuuu 1-ro mnopsiaka. Biushue
TEMIIepaTypbl Ha CKOPOCTb peakiuu, npubamxeHHoe mnpaBwio Banr-T'odpda. YpaBuenue
Appenuyca, muddepeHuManbHas W UHTErpanbHble (OpPMbI ypaBHEHMs. OKCIIOHEHIMAJbHas
¢dbopma ypaBHeHUs1 AppeHnyca. DHeprus akTUBALUU U MPEIIKCIIOHEHIUATbHBIA MHOXKHUTEb.

Teopun XxuMHU4YecKko KMHETHKH: TEOPHs] aKTUBHBIX COYIApEHHUI M TEOpUsl EPEXOHOTO
cocrosiHusi TIIC (akTUBMPOBAHHOTO KOMIUIEKCA). OHTANbIKUA M SHTPONHUS aKTUBALMU.
DOTOXMMHUYECKHE pEaKLIUU. XUMUYECKHE U (POTOPHU3NYECKHE CTaIUH, BTOPUYHBIE MPOLECCHI.
Kunerunka ¢otoxummuueckux peakiuil. CeHCHOMIM3UPOBAaHHBIE (OTOXMMHUYECKHUE PEAKLIUU.
IlenHble peakuuy, MEXaHU3MBI 3apOKICHMSA, Pa3BUTHA U oOpbIBa Ienu. HepazBeTBieHHble U
pPa3BETBIICHHBIC LEMHBIC peakunu. BepoATHOCTHas TeOpHs Pa3BETBICHHBIX PEAKLIMM.
IIpenenbHble ABICHUS B LIETIHBIX PEAKLUAX, HYOKHAN U BEPXHUH IPEIEIIbI BOCIIIAMECHEHUS.

Karanm3. ['omoreHHbli uW rereporeHHbld Katain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTUYECKUX PEaKkUuil. BimsHue KarammsaTtopa Ha TEPMOJMHAMUYECKHE U KHMHETHYECKUE
napaMmeTpsl peakuuu. CeJeKTUBHOCTD KaTaau3aTopa, KaTAIMTHYECKast aKTUBHOCTb. | OMOTreHHBbIN
katann3. CIUTHBIA U pPa3fesIbHbIA MEXaHU3Mbl KAaTaIUTHYECKOTO JIECUCTBHS. DHEPreTUUYECKUE
JMarpaMMbl  B3aUMOJIEMCTBUSL peareHToB ¢ KaranuzaropoMm. OOmmii M crneuudpudeckuit
KHCJIOTHO-OCHOBHOW  KaTajus. Karanuz  koMmIUlIeKCaMH ~ NEPEXOJHBIX  METAJUIOB.
@epMeHTaTUBHBIM KaTanu3. ['ereporeHHbli Kartanu3. THIBI IeTEpOreHHBIX KaTaau3aTOpOB.
3aKOH JCMCTBYIOIINX MOBEPXHOCTEH. KMHETHKA reTepOreHHbIX peaKIuii.

4. O0beM y4yeOHOM TUCHHMILINHBI

Butb1 yueGHoii paGoTh: B 3a4YeTHBIX | B akajem.
eIMHUIAX yacax

O0masi TpyaoeMKOCTh AUCHHMILUIMHBI MO Y4YeOHOMY 5.0 180

IUIAHY

AyIuTOpHBbIE 3aHATHS: 1,78 64

Jlexuun (Jlek) 0,89 32

[Ipaktuueckue 3ausarus (113) 0,89 32

CamocrositesbHas padora (CP): 2,22 80

Bua xoHTpoOJIA: 3a4eT / IK3aMeH sk3amen (1,0) | ax3amen (36)

KonTakTHas paboTa — MpOMEXYTOUYHAsl aTTeCTalHs 0,4




[ToaroToBka K SK3aMeHy. 35,6

Bua MTOTOBOI'O KOHTPOJS : JK3aMeH JK3aMeH

Bujtet yuesnoii pagoTs: B 3a4YeTHBIX | B aCTPOH.
eIMHUIAX yacax

OO0masi TPyA0eMKOCTh AUCHHUILUIMHBI MO Y4YeOHOMY 5.0 135

IUIAHY

AyaUTOpHBbIE 3aHATHS: 1,78 48

Jlexmuu (JIek) 0,89 24

[Tpaktugeckue 3ausTus (I13) 0,89 24

CamocroniTesnnHasi padora (CP): 2,22 60

Bua xoHnTpoJisi: 3a4er / 3k3amMeH sk3amen (1,0) | s3x3ameH (27)

KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,15

[ToaroTroBka K 3K3aMeHY. 26,85

Bua nTOroBoro KOHTpoJIs: IK3aMeH IK3aMeH

AHHOTAIUA Y4eOHOH NMPOrpaMMbl 1M CHUIIMHbI
«XuMHYecKasi KHHETHKA KOPPO3HOHHBIX mpoueccoB» (b1.B.[1B.03.02)

1. lean 1 3212494 TUCUMIJIMHBI
Henp aucHUNIMHBI — OBJAJeTh 3HAHUSAMM 00 OCHOBHBIX KHHETHYECKHX
3aKOHOMEPHOCTSIX MPOTEKAaHHWS XMMHUYECKHX TMPOIECCOB, IMYTAX BBISBICHUS METOJOB,
MO3BOJISIIOIIMX YCTaHABIMBATh MPUPOLy CKOPOCTh-OMPEIeNsIonell CTaluu U JeflaTh BBIBOJIBI O
BO3MOXHOM MEXaHH3Me peaKklnu, TOHUMATh POJIb KaTanu3a Jjsl XMMUYECKON TEXHOJIOTUH.
3agauu M3ydeHus JUCHUIUIMHBI COCTOAT B CIEAYIOLIEM:
-TIOHATDH 3aKOHBI, KOTOPBIM MTOYUHSETCS TEUEHUE XMMUYECKOI0 MPoLiecca BO BpEMEHU;
-yACHUTh B@XXHOCTb YCTAHOBJICHUS MEXaHH3Ma U METOJIOB HAXOXKJIEHUS CKOpOCTel
XUMHUYECKUX PeaKLUi /Ui UX MPAKTUYECKON peann3alny;
-laTh TPEJICTaBICHHE O COBPEMEHHBIX AKCIEPUMEHTAIbHBIX METOJaX HCCIEAOBAHUS
KMHETUKH XUMHYECKHUX MPOIECCOB.
2. B pe3yabrare uzyueHuss Kypca «XHMHYECKasi KMHETHKA M KATAJM3» CTYJAEHT
HOJIKEH:
Oénaoamps cnenyromumu npodeccuoHanbHbIMU KomnereHuusamu (11K):

-CIIOCOOHOCTBIO MIAHUPOBATH M MPOBOIUTH (PU3MUECKHE U XUMUYECKHE SKCIIEPHUMEHTHI,
MIPOBOJUTH 00pabOTKY UX pe3ylIbTaTOB U OICHHBATh MOTPEIIHOCTH, BBIABUTATh TMIIOTE3bI U
yCTaHABIUBATh TPAHUIIBI UX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMaTUYECKOTo aHaiu3a U
MOJICTUPOBAHHSI, TEOPETUIECKOTO U IKCIepUMeHTaNbHOTrO uccnenoBanus (ITK-16);

-TOTOBHOCTBIO HCIOJIb30BaTh 3HAaHUS OCHOBHBIX (PH3WYECKUX TEOpUN Ui pEeIleHUs
BO3HUKAIOMINX (PU3NYECKUX 3aJ]ay, CAMOCTOSITEIBHOTO MpUoOpeTeHus! (PU3NYECKUX 3HAaHUH, A
MMOHUMAaHHUS MIPUHIIMIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE BHIXOAAIIUX 32 MPEIEIbI
KOMITETEHTHOCTH KOHKpeTHOro HampasieHus (ITK-19).

3namo:

-OCHOBHbIE KHHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX PEaKIUid;

-TEOPUH XUMHUYECKON KMHETUKH, IIyTH TEOPETUYECKOTO pacueTa CKOPOCTEN XMMHUYECKUX
peaxiuii ¥ OrpaHuYeHHsI B IPUMEHHUMOCTH PACYETHBIX METOJIOB;



-OCHOBBI TEOpUH (POTOXMMHYECKMX U IIETIHBIX pEaKIHid, peakuuié B pacTBOpax.
0COOEHHOCTH UX CTaJMHHOTO MPOTEKAHUS U YCIOBHSI OCYILIECTBIICHUS;

-OCHOBHBIE YE€PTbl T'OMOI€HHOIO M TE€TEpOr€HHOIO KaTalli3a, IPUYMHBI YCKOpPEHUs
XMMHUYECKOTO IIPOLiecca B IPUCYTCTBUU KaTAJIM3aTOPA.

Ymemo:

-IIPUMEHSATh TEOPETUUYECKUE 3HAHUS U DKCIEPUMEHTAIbHBIE METOAbl HCCICIOBAHMS
(Gu3HUeCKON XUMHUU I PEIICHUsS BOMPOCOB, BO3HHUKAIOMIMX TPH WM3YYCHHUH KHHCTHKHU
XUMHUUYECKUX PEAKIIUM;

-HaXOJUTh CKOPOCTh U YCTAHABIMBATh MOPSAIOK XUMUUECKOW PEaKIINH;

-IPOBOJIUTh AHAJIM3 W KPUTHYECKH OIEHWBATH TIOJIYUCHHBIE DSKCIIEPUMEHTAIbHbIE
JTaHHBIE, 000011aTh U JeNIaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ MIPOBEIEHHBIX OIBITOB.

Bnaoemy:

-3HaHUSIMU OCHOBHBIX 3aKOHOB XWMHYECKOW KMHETHKH, BIUSHUS Pa3IUYHBIX (DAaKTOpOB
(TemmepaTypbl, JaBJICHUS, KaTalnu3aTopa) Ha CKOPOCTh XUMHUECKOM peaKITuH.

-KOMITJIEKCOM METOJIOB OIPEACIICHUs MOPSIKA U CKOPOCTH PEaAKITUH;

-TIOJIXOJIaMH  JJIS YCTAHOBJICHHSI JUMUTHPYIOIIEH CTagud U MEXaHW3Ma HW3y4aeMOu
XUMHUYECKON PEaKIUU.

3. Kparkoe coagep:xaHue TUCHMILIHHBI

XuMnuyeckass KHHeTHKA. CKOpPOCTh XMMHYECKOM pEAaKIUH, KOHCTAaHTa CKOPOCTH,
MOPSIIOK U MOJIEKYJSIpPHOCTh peakiuu. Kunernka HeoOpaTuMbIx peakuuit 1-ro, 2-ro, 3-ro u
HyNeBOoro mnopsankoB. [uddepeHunanbHble U UHTErpajbHbIE METOJBI OINpEAETCHHs MOpsIKa
peakuuu. CnoxxHble peakund. [IpuHIKII HE3aBUCMMOIO MPOTEKAHUS 3JIEMEHTAPHBIX PEaKIIHM.
OOpatumble, mapauieJbHbIE H TOCIEAOBAaTeNIbHBIE peakiuu 1-ro  mopsaka. [IpuHnumm
JIMMUTUPYIOIIEH CTaNM MOCIEA0BATEIbHOM XUMUYECKON peaknui. MeTo  KBa3UCTallMOHAPHBIX
KOHLIEHTpaluui, oO0jacTb mNpuMeHeHHs. BnusHue TemmepaTypel Ha CKOpPOCTh peakluw,
npuOmmkeHHoe mnpaswio Bant-I'odpda. VYpasuenue Appenuyca, nuddepeHnranbHas wu
UHTerpaibHble (JOpMbI ypaBHEHUA. DKCIOHEHIIMANbHAs popMa ypaBHEHHsI AppeHunyca. JHeprus
AKTUBALMU U NIPEISKCIIOHEHIIMAIBHBIA MHOKHTEIIb.

Teopun XuMHUYECKOW KMHETUKU: TEOPHUS AKTHBHBIX COYIAPEHUN M TEOPUs MEPEXOJIHOIO
coctossausi TIIC (akTmBuUpoBaHHOTO KOMIUIeKca). OcHoBHbIe mosoxkeHus TAC, mexaHu3m
akTuBauuu Moliekyl. KoHcraHTta ckopocTu OMMONEKYNISpHON peakuuu. PU3NYECKUIl CMBICT
MPEA3KCIOHEHIMATIBHOTO MHOXUTENSI M SHEPrUM AaKTUBALMM B paMKaX TEOPUM AKTHBHBIX
coyaapenuii. Crepuueckuii pakTop, HeOOXOTUMOCTH €0 BBEACHUS B KHHETHYECKOE ypaBHEHUE
peakuuu. JIOCTOMHCTBA M HENOCTAaTKM TEOPUM AKTUBHBIX coydapeHud. MexaHusm
MOHOMOJIEKYJISIDHBIX Ta3oBbIX peakuuii B pamkax TAC. Cxema Jlunpemana. Teopus
nepexonHoro coctosaust (axtuBupoBaHHoro komiiekca) (TIIC wumu TAK). OcHoBHble
nosnoxenus TIIC, kuneTnueckas cxema peakuuu. AKTUBUPOBAHHBIA KOMIUIEKC M €r0 CBOMCTBA.
[ToBepxHOCTh mOTEHIMANBbHON 3Heprun. KoopaumHata peakuuu, NpoQuib MyTH peakiu,
SHEPrust aKTHBAIUU. OHTaNBIUA u SHTPONHS aKTHUBAIUU. HcronkoBanue
MIPEIPKCIOHEHIINATLHOTO MHOKHTENS U CTEPUYECKOro (hakTopa B paMKax TEOPHUU MEePEeX0HOTO
coCTOsIHUS. JJOCTOMHCTBA M HEAOCTATKH TEOPUH.

DOTOXUMUYECKHE pEaKIHH. XUMHUecKne U (PoTOPHU3NYECKHE CTaaud, BTOPUYHBIC
mpoueccel. Kunetnka dotoxummuueckux peakuuid. CeHCHOMTH3UPOBAaHHBIE (POTOXUMHUYECKHE
peakiuu. llemHble peaknuu, MEXaHU3MBl 3apOXKACHHUSA, Pa3BUTHSI U OOpbIBA  IIEMH.
HepasBeTBneHHbIe U pa3BETBIICHHbIE LIEMTHbIE Peakuu. BeposTHOCTHAsI TeOpUsl pa3BETBICHHBIX



peakumii. IlpenenbHble sBJIEHMS B LENHBIX PEAKLUAX, HWKHUM M BEPXHUM IIPEIEibl
BOoCIUIaMeHEHUsA. . OCOOEHHOCTH NPOTEKaHUsI XUMUYECKUX peakUHil B pacTBopax. KieTounslii
s dext. Kunernueckas cxema nporekaHusi OMMOJIEKYIIpHON peakuuu B pactBope. [Ipenensabie
cllyya TNpOTEKaHUs peakuuu. beictppie (AU (y3HMOHHO-KOHTPOIUPYEMBIE) — pEaKIHH,
(G y3UOHHBIH TIpelel KOHCTAHThI CKOPOCTH peakiuu. YpaBHeHHe bpeHcrema-breppyma.
Kunetnka MOHHBIX peakuuil B pacTBOpax. BiMsHME HMOHHOM CHJIBI PacTBOpPAa Ha CKOPOCTh
peakumii ¢ y4actueM HOHOB. MakpokuHeTuka. Ponb muddy3nn B KHHETHKE TeTepOTeHHBIX
peakuuii. PaznuuHble pexuMbl IPOTEKAHUS peakluil (BHEIIHAsS KHHETUYEecKask 001acTh; o0nactu
BHEIITHEH u BHyTpeHHeH nuddysun).

Karanus. ['oMoreHHwlii u rereporeHHbld kaTanu3. OCHOBHbIE 3aKOHOMEPHOCTH
KAaTAINTHYECKUX peaklui. BiusHue karanu3aropa Ha TEPMOJMHAMUYECKHE M KUHETUYECKHE
napaMmeTpsl peakiuu. CelleKTUBHOCTh KaTalu3aTopa, KaTaTuTHYeCKas akTUBHOCTh. [ OMOTeHHBIN
karanu3. CIUTHBIA U pa3/ieibHbIH MEXaHM3MBbl KaTaJTUTHYECKOrO JAECHCTBUSA. DHEPreTUYECKUe
ayarpaMMmbl  B3aUMOJEHMCTBHSI peareHTOB ¢ KaranuzaropoM. OOmmid U crneuuduyeckuit
KHCIIOTHO-OCHOBHOM  KaTaJIM3. Karamn3  komIiekcaMM  MEPEXOJHBIX  METAJUIOB.
@epMEeHTAaTUBHBIN KaTanu3. ['eTeporeHHbI KaTanu3. THUIBI T€TEPOreHHBIX KaTaJIH3aTOPOB.
3aKOH JCMCTBYIOIINX MOBEPXHOCTE. KNHETHKa rereporeHHbIx peakuuii. Teopun katanusa.

4. O0beM yueOHOH TUCUMIIIIMHBI

Bub yueouoii pagoTr B 3a4eTHBIX | B aKajaem.
eIMHHUIAX yacax

O0mass Tpya0eMKOCTh IMCHUIUIMHBI 1O Yy4eOHOMY 5.0 180

IUIAHY

AyauTOpPHBbIE 3aHATHS: 1,78 64

Jlexuunu (Jlek) 0,89 32

[Ipaktuueckue 3ausarus (113) 0,89 32

CamocrositesibHas padora (CP): 2,22 80

Bua koHTpoOJIsA: 3a4eT / IK3aMeH sk3ameH (1,0) | ax3amen (36)

KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,4

[ToarotoBka K 3K3aMeHYy. 35,6

Bug MTOTOBOT'O KOHTPOJIS : IK3aMeH JK3aMeH

Butb1 yueGHoii paGoTh: B 3a4YeTHBIX | B aACTPOH.
eIMHUIAX yacax

O0masi TpyaoeMKOCTh AUCHMILUIMHBI MO Y4eOHOMY 5.0 135

IUIAHY

AyIuTOpHBbIE 3aHATHS: 1,78 48

Jlexuun (Jlek) 0,89 24

[Ipaktuueckue 3ausarus (113) 0,89 24

CamocrositesbHas padora (CP): 2,22 60

Bua xoHTpoOJIA: 3a4eT / IK3aMeH yk3amen (1,0) | a3x3ameH (27)

KonTakTHas paboTa — MpOMEXYTOUYHAsl aTTeCTalHs 0,15




[ToaroTroBka K 5K3aMeHY. 26,85

By uTOroBOro KOHTpO.IA: IK3aMeH JK3aMeH

AHHOTaN U padoyeil MPOrpaMMbl TUCHHIJIMHBI
«JlomostHuTenbHbIE riaBbl pusukuw» (b.1.B./1B.04.01)

1.eau u 3212494 TUCHMILIUHBI

[enpt0 MUCHUIUIMHBI SBISIETCA MPUOOpPETEHUE CTYIACHTaAaMU 3HAHWN MO OCHOBHBIM pasjeiiam
(U3HKY ¥ YMEHHIO IPUMEHSTH UX B JPYTUX €CTECTBEHHOHAYYHBIX JUCIHILTAHAX.
OCHOBHBIMHU 33Jla4yaMU JUCIUIUIMHBI, PEIIEHUE KOTOPBIX OOECIEUMBACT JOCTH)KCHHUE IIEJIH,
SIBJISIIOTCA:  (DOPMHUPOBAHHUE TPEJCTABICHUNA 00 OCHOBHBIX (DU3WYECKUX 3aKOHAX MTPHUPOIBI U
METOJIaX TEOPETUUYECKUX HCCICOBAHUN PA3TUYHBIX (U3UYECKUX SIBJICHHM, a Takke [aTh
MIPEACTABJICHUS] O COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOaX UCCIIET0BaHUSI.

2.TpeboBaHus K pe3yJbTaTaM OCBOEHHSI JUCHUTITIHHBI
N3yuenune kypca UMK Mpu MOAroToBKE OakanaBpoB no HampasieHuro: 18.03.01 Xumuueckas
TEXHOJIOTUS
CrocoOCTBYET MPUOOPETEHHUIO CIAEAYIONNX KOMITETSHITHN:

[InanupoBaTh M NPOBOAUTH (U3NYECKUE SKCIEPUMEHTHI, MPOBOIUTH 00pPabOTKY HX
pe3ynbTaTOB U OIICHUBAThH TMOTPEIIHOCTH, BBIIBUTATh THUIIOTE3bl U YCTAHABIWBATH TPAHUIIBI MX
npumenenust (ITK-16).

Hcnonp30Bath 3HAHUS OCHOBHBIX (DU3MYECKUX TEOPUM I PEMICHUNW BO3HUKAIOIIUX
(bu3znyecKkux 3agad, CaMOCTOSITENILHOTO MPHOOpeTeHus (U3NYECKUX 3HAHUM, Uil MOHUMaHUS
MPUHIMUIOB paboThl MNPUOOPOB U YCTPOWCTB, B TOM UHCIE BBIXOJAMIMX 3a IPEICIIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

B pesynbraTe u3yueHus: AMCUUIIINHBI CTYJCHT J0JKEH:
3HATh:

- (u3nuyeckre OCHOBBI KBAHTOBOM CTATUCTUKU (MCXOJHBIE «0a30BBIC» IOJIOKEHHS, OCHOBHbBIE
KBaHTOBBIE CTATUCTUYECKHE pacpeiesieHus);

- 3JIEMEHTbl 30HHOW TEOpPUHU MPU TPAKTOBKE PA3IUYHBIX CBONCTB METAJIOB, AUAJICKTPUKOB U
MOJIYIPOBOIHUKOB;

- 0Oa3oBble (uU3MYECKHE TMOHATHS O KBAHTOBBIX TEOPUAX TEIUIOEMKOCTH (Ha mpuUMepe
KPUCTAIIMYECKUX Tel);

- oneMeHThl (u3uKku TBEPHOTO Tena (MCXOAHBIE TOHATUSA O KpHcTauiorpaduu, THIIAX
KPUCTAIJIMYECKUX  CTPYKTYp;  CBEIEHHUS O  SIBJIGHMM W  KBAHTOBOM  TPaKTOBKE
CBEPXIIPOBOJAUMOCTH).

YMETh:
- IpPUMEHATb  HUCXOJHBIe  (U3MUecKHue  (TEOpeTHYeCKHue) 3HaHUS MpPU  pELICHUHU

HpO(l)eCCI/IOHaJ'IBHBIX 3a1a4,
- HpPOBOJAUTH OLCHOYHBIC paC‘léTH U OCYHICCTBJIATH (Ha Ka4CCTBCHHOM ypOBHe) aHaJIu3,
Ha6J'IIO,Z[aeMI>IX SIBJICHUM.
BJIaJCTh:
- HaBbIKAMM OOOCHOBAaHHS CBOHMX CYH(HGHHﬁ, 4qTo CHOCO6CTByCT MMpaBHJIILHOMY BBIﬁOpy
MCTOJAUKU MMPOBOAUMOI'0 CTYACHTOM UCCIICAOBAHUA.

KpaTKoe COJACPpKaHUC NUCILUTIIINHBI:



Cemectp 4
1. DnemeHTbl KBAaHTOBOM CTaTUCTUKHU
DOneMeHTbl KBaHTOBOHM crarucTuku. KBaHTOBas cucrema M3 OAMHAKOBBIX yacTull. [IpuHimn
TOKJIECTBEHHOCTU OJIMHAKOBbIX dYacTull. CHMMETpPUYHBIE M HECHUMMETPUYHBIE BOJHOBBIE
(GYHKIMHU, ONUCHIBAIOIINE COCTOSIHUS TOXKJIECTBEHHBIX MHKpPOYACTHII. BO30HBI M (EepMHUOHBI.
[punuun Ilaynu. KBantoBble cratuctuueckue pacnpeaeneHus boze-Oitnmreiina u ®epmu-
Jupaxa. BeIpoKIeHHBIN 3JIEKTPOHHBIN ra3 B KpUcTauiax (MeTabl).
2. Metanipl, AU3IEKTPUKH U MOJIYIIPOBOAHUKH C TOUKH 3pEHUSI 30HHON TEOpUHU
OHepreruyeckue 30HbI: craTtucTka @Depmu-llupaka, osHeprus @Depmu. DIEKTpOH B
MEePUOANYECKOM TMoJie KpucTaivia: 3 peKkTuBHAsE Macca 3JIEKTpOHa.
3. DnemeHTHl (PU3UKKU TBEPIOTO TeEA.
Ousuka TtBEPAOrOo Tena (DTT): ompenenenue, cBs3b C APYTUMH JUCHMUILUIMHAMU, OOBEKTHI
U3Y4YeHHUs, Kpyr pemaeMbix 3anad. CBsa3b C Kpucramiorpadued, KpUCTAUIOGU3UKOW U
kpucrtauioxumuend. KonaeHcupoBanHoe coctostHMe. [loaxon k ommcaHuio TBEPABIX Tell
Crpykrypa kpuctamioB. CumMmerpus u  (u3MyecKue CBOWCTBA KPUCTAUIOB. THIbBI
KPUCTAINIMYECKUX CTPYKTYp (oOmas xapakrtepucTuka). [ImoTHble ymakoBKU: KyOWuyecKas U
reKkcaroHajbHas (Ha KadecTBEHHOM ypoBHe). [loHsTHE O CBepXIpOBOAMMOCTH (KBAaHTOBBHIE
MIpe/ICTaBICHHS HA KAU€CTBEHHOM YPOBHE).

O0bem yueOHOH TUCHUIINHBI

Bcero 4 cemecTp
Buabl yueoHoi paGoTsl 3a4. en./ |3a4. e/

aK.Jac aK.Jac
Oomas TPYA0EMKOCTh
AUCHMIIMHBI IO y4eOHOMY 3/108 3/108
IUIaHy
AYIHUTOPHbBIE 3aHATHS: 0,8/32 0,8/32
Jlexuuu (JIek) 0,4/16 0,4/16
JlaGopaTopHbie 3aHATHUSA

0/0 0/0
(JIa0)
[IpakTuueckue 3aHATHSA

0,4/16 0,4/16
(I113)
CamocrosiTesibHast  padoTa)

1,2/40 1,2/40
(CP):
KoHTakTHAst caMOCTOSATENbHAS /0.2

adora '
CaMoCTOATENbHOE U3YUECHUE /39.8
a3J1eJIOB TUCIUITIMHEI '

Bua xonTpossi: 1/36 IK3aMeH-
IK3aMeH/3a4eT 1/36
KonrakrHas pabota — 104
MPOMEKYTOUHAS aTTeCTAIUs '
[ToaroroBka K 3K3aMeHy. /356
Bujx uTOroBOoro KOHTpoJIs: JK3aMeH




Bcero 4 cemecTp
Buabl yue6Hoii pa6oThI 3a4. en./ |3ad4. ed./

acTp.yac |acrTp.yac
Oo0masn TPYA0EMKOCTh
TUCHUTLIAHBI 0 Y4eOHOMY 3/81 3/81
IUIaHY
AyIUTOPHBIE 3aHATHSI: 0,8/24 0,8/24
Jlexuuu (JIek) 0,4/12 0,4/12
JlabopaTopHbie 3aHATHSA 0/0 0/0
(JIa0)
[IpakTnueckue 3aHATHUS 0,4/12 0,4/12
(I3)
CamocrosiTesibHAasE  padoTa

1,2/30 1,2/30
(CP):
KoHTakTHAsI caMOCTOATENbHAS 1015
paboTa ’
CaMOCTOSITENTbHOE U3yYECHHE /29.85

a3/1€JI0B M CIUTIIINHBI ’

Bua xoHTpOJIS: 1/97 DK3aMeH
JIK3aMeH/3a4eT 1/27
KonTakTHas pabota — 0
MPOMEKYTOYHAS aTTECTAIUS '
[ToaroToBka K 3K3aMeHY. 126.7
Bua uToroBoro KOHTpoOJIA: JK3aMen

AHHOTANUA y4eOHOi nporpammel aucuuniunsi: b.1.B.JB.3
«Snepnas puzuka»

ey n 32724 TMCHUIIMHBI
Llesnbl0 AUCHUIUIMHBL SIBJISIETCS MPHOOpPETEHUE CTYIACHTAaMH 3HAHUN 110 OCHOBHBIM pazjeiiamM
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX AUCHUIUINHAX.
OCHOBHBIMU 3a/la4aMU JTUCLMIUIMHBI, PEIIEHHE KOTOPbIX OOECledYMBaeT JIOCTH)KEHUE ILelu,
ABIIAIOTCS: (OPMHUPOBAHUE TPEACTaBICHUH 00 OCHOBHBIX (PM3MYECKUX 3aKOHAX MPUPOABI U
METOJaX TEOPETUYECKUX HCCIEeIOBaHUM pa3iMyHbIX (U3UYECKUX SBICHUH, a TaKkKe JaThb
MIPEJCTABICHNUS O COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METO/1aX UCCIIE0BAHUSL.

TpeGoBanus K pe3yJbTaTaM 0CBOCHHUS IHCUMILIHHBI

N3yuenne kypca ¢u3MKM OpU TMOATOTOBKE OakamaBpoB Mo HampasieHuto: 18.03.01
XuMHuecKasi TEXHOJIOTHs
CMOCOOCTBYET MPHOOPETEHUIO CIIEAYIOMINX KOMITETCHIIUH]:

[InanupoBaTh M MPOBOJIUTH (PU3MUYECKHE HSKCIEPUMEHTHI, MPOBOJIUTH OOpPabOTKY HX
pe3ybTaTOB U OLIEHUBATh NMOTPEIIHOCTH, BBIBUTATh TMIIOTE3bl U YCTAHABIMBATH I'PAHUIIBI UX
npumenenus (I1K-16).



['OTOBHOCTH WCIONB30BaTh 3HAHUS OCHOBHBIX (DM3UYECKUX TEOPUU ISl PEIICHUS
BO3HUKAIOMINX (PU3NYECKUX 33Ja4, CAMOCTOSITEIBHOTO MpUoOpeTeHus: (GU3NYECKUX 3HAHUH, IS
MMOHUMAHWS IPUHIUIIOB PabOThl MPUOOPOB M YCTPOWCTB, B TO YUCIIC BBIXOJSIIMX 32 MPEICITbI
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

B pe3yabTaTe H3yueHUs1 AUCHHUIJIMHBI CTYAEHT J0JI7KEH::
3HaTh:
- (U3MYCCKUEe OCHOBBI KBAHTOBOW CTATUCTUKU (MCXOJHBIC «0a30BBIC» IMOJIOKCHHS, OCHOBHBIC
KBAHTOBBIE CTATUCTHUUECKHE PACIIPECIICHNUS);
- 3JIEMEHTHl 30HHOW TEOPUU TPHU TPAKTOBKE PA3IUYHBIX CBOMCTB METAJUIOB, AUDJIEKTPUKOB U
MOJTYITPOBOTHUKOB;
- 0a3oBble (UMYCCKUEC TOHATHS O KBAHTOBBIX TEOPHUSX TEIUIOEMKOCTH (Ha TIpUMepe
KPUCTAIIMYECKUX TEN);
- JNeMeHThl (QU3UKU TBEPAOTO Teia (MCXOJHBIE TOHATUS O KpHUCTaorpaduu, THUIIAX
KPUCTAJUTMYECKUX  CTPYKTYpP; CBEIEGHMS O  SIBIGHMM H  KBAaHTOBOW  TPaKTOBKE
CBEPXIIPOBOJUMOCTH).
YMETh:
- TNpPUMEHATh  MCXOJHble  (u3Mueckue  (TEOpeTHUECKHWe) 3HAHUS IpU  PELICHUU
npodeccnoHaIbHBIX 33134,
- TMPOBOJWTH OIICHOYHBIC PACUETHl M OCYIIECTBIATH (Ha KAauyeCTBEHHOM YpPOBHE) aHaJM3,
HaOJIOaeMBIX SIBJICHHI.
BIIAJIETh:
- HaBbIKaMH OOOCHOBAaHMSI CBOHMIX CYXKJEHHM, YTO CIOCOOCTBYET MPaBUILHOMY BBIOODY
METOIUKH MMPOBOJUMOTO CTYJACHTOM HCCIICIOBAHUS.

Kpatkoe conepskanne MUCIHUIUIAHBIL:
Cemectp 4
MECTO 1 3HAYEHME SJIEPHOU ®U3MKU
[Ipenmer AD. Mecto u 3HaueHue AP B COBpeMEHHOM ecTeCTBO3HAaHMHU. OCHOBHBIE 3aJayH,
mporpaMmMa U CTpykTypa Kypca. OcHOBHBIC 3Tambl pa3Butus S®D. Buapl dhyHIaMeHTaIbHBIX
B3aUMOJICHCTBUN. MacmTaObl U eIUHUIBI U3MEpeHUH (Pu3ndeckux nucuuruinH. OcoOeHHOCTH
(bMBUYECKUX SIBJICHUN B MUKPOMUPE.
CTATUYECKUE CBOMCTBA ATOMHbIX SJIEP
OCHOBHBIE CTAaTUYECKHE CBOMCTBA sIIEp: MAacCOBOE YHCIIO, AJICKTPHYCCKUN 3apsij, COCTaB,
pasMepbl, JSHEPrusi CBS3HM, CIHH, MOMEHT KOJIMYECTBAa JBWKCHHS, MAarHUTHBIA MOMEHT,
KBaApYIOJbHEIH MOMeHT. CBoiicTBa saepHbIX cuji. OCHOBBI TCOPHH SACPHBIX CHiI. Mojaenu
aTOMHBIX szep. Pa3aen Buasl pamnoakTHBHOCTH, paAMOAKTUBHBIE CEMEMCTBA. 3aKOHBI ITPOCTOTO
M CII0)KHOTO PaJMOAKTUBHOTO pacranga. 3aKOHOMEPHOCTH aibda- OeTa- W ramma- pacraja.
[Tonsatue o snepHoit sHepreTuke. IIpoOaeMbl W TEPCIEKTUBBI Pa3BUTHS MHPOBOW U
OTCYECTBEHHOM YHEPTEeTUKH, POJIb ATOMHOM SHEPTHH. DIIEMEHTapHAas TCOPHUs JACJICHUs. DHEPIHs
W TpOAYKTHl jeneHus saep. OCHOBBI IIEMHOrO Tporecca. SnepHble peakiuu CHHTE3A.
Tepmosimepusie peakuuu Bo BceenenHoidk u B yabopaTopHbIx — ycnoBusix. [IpoGiembr
YIPABIISIEMOTO TEPMOSIICPHOTO CUHTE3A
B3AUMOJIEMCTBUE U3JIYYEHUS C BELLIECTBOM
HNonmsupytommee wuznydenue. OOIME 3aKOHOMEPHOCTH B3aMMOJCHCTBHUS HOHU3HPYIOIIETO
W3JIydYeHHUs C aToMaMM BellecTBa. B3anMMoAEHCTBHE TSDKENBIX 3apsKEHHBIX YacTHIl C
BEIIECTBOM. B3ammoseiicTBre 2JeKTpOHOB M raMma- KBaHTOB ¢ BemiecTBOM. [Ipoberu wactuil
MOHHU3HPYIOIIETO U3JIeUeHUss B BemiecTBe. Kmaccudukanus sSIepHBIX peakiui. 3aKOHBI
COXpaHEHUs B AJIEPHBIX peakiuax. MexaHu3mbl U mapaMeTphl AIepHbIX peakiuuidl. OcOOEHHOCTH
SIZIGPHBIX PEAKIIUM, MPOTEKAIONIUX MPHU BO3JEHCTBUU YaCTHIl, UMEIOIINX Pa3IMyHbIe TapaMeTphl
(’HEepreTuyecKre, MacCoBbI€, 3apsA0BbIE, KOPIMYCKYISIPHO-BOJIHOBbBIE). ICTOUHUKH 3apsKEHHBIX
YaCTUIl ¥ TaMMa-KBaHTOB. VICTOUYHUKU HEUTPOHOB M JAPYTMX HEUTpadbHbIX YacTHIl. [IpUHIUIIBI
oOHapyXeHus, paauoMeTpuu U crnektpometrpun B SD. Peructpamus 3apsKeHHBIX H



HEUTpaIbHBIX

CIHUHTUUIAMUOHHBIC U TPCKOBLIC JICTCKTOPLI.

YaCTHI[ pa3IMYHBIX DHEPTHH. I'azoBrIe, MOJTYTIPOBOTHUKOBEIE,
O0beM yueOHON AUCIUILTUHBI

Bcero 4 cemecTp
Buabi yueoHoii pa6oThI 3a4. en./ |3ad. em./

aK.Jac aK.Jac
Oo0masn TPYA0EMKOCTh
MUCHUILIAHBI 0 Y4eOHOMY 3/108 3/108
IUIaHY
AYIUTOpPHbBIE 3aHSATHSI: 0,8/32 0,8/32
Jlexuuu (JIek) 0,4/16 0,4/16
JlabopaTopHbie 3aHATHS

0/0 0/0
(JIa0)
[IpakTnueckue 3aHTHUS

0,4/16 0,4/16
(I13)
CamocrosiTesqibHasi  padora)

1,2/40 1,2/40
(CP):
Bua xoHTpOJIS: 1/36 DK3aMeH-
JIK3aMeH/3a4eT 1/36
KoHnTakTHas pabora — 104
MPOMEKYTOUHAS aTTECTAIUS ’
[ToaroToBka K S3K3aMeHY. /35.6
Bua uToroBoro KOHTpoOJIA: JK3aMeH

Bcero 4 cemecTp
Buabl yueoHoi paGoTsl 3a4. en./ |3a4. e/

acTp.4yac |acrp.yac
Oo0masn TPYA0EMKOCTh
AUCHUILIUHBI 0 Y4eOHOMY 3/81 3/81
ILUIAHY
AYIMTOpPHbBIE 3aHSITHS: 0,8/24 0,8/24
Jlexuuu (JIek) 0,4/12 0,4/12
JlaGopaTopHblie 3aHATHUS

0/0 0/0
(JIab)
[IpakTuueckue 3aHATHUSA

0,4/12 0,4/12
(I13)
CamocrosiTesibHAss  padoTa

1,2/30 1,2/30
(CP):
Bua xonTpossi: 1/97 JK3amMeH
JK3aMeH/3a4eT 1/27
KonTtaktHast pabota — 03
MIPOMEKYTOYHAsI aTTECTAIIUS '
[ToaroToBKa K 9K3aMeHY. 26.7




Buja uTOroBoro KOHTpoOJIs: JK3aMeH

AHHOTanus padoyei NPorpaMMsbl AU CHHUILIMHBI
«Koppo3noHHBI MOHUTOPHHT 000PYA0BAHMS XHMHYECKUX NIPOU3BOACTBY»
(b1.B./1B.05.01)

1. Heap nucuMnaMHbl — NpuoOpETEHNE 3HAHUM O MPUYMHAX BO3ZHUKHOBEHUSI KOPPO3HUH,
cocobax ee OOHAapyXEHHs, BBIABICHUU IOTCHIMAIBLHO OIMACHBIX YCIOBUH SKCIUTyaTaIllH
000py/I0BaHUs, BO3MOKHOCTH OIPENEICHNUS] U BBIYMCICHUS MPENOIaraéMoro Cpoka CiryKObl
o0opynoBaHUs M TPyOONpPOBOJOB, CO3JaHUM ONTHUMAJBHBIX YCJIOBUM JUIl WX SKCIUIyaTalluH,
OCYILIECTBJICHUH Mepexoa OT AeHCTBUIN MO YCTPAHEHUIO K MPOPUIAKTUUECKUM MepaM.

2. B pesyabrare wu3y4yeHusi AUCUMIUIMHBI OOy4YalolIUiici MO MNporpamme
0axajiaBpuaTa J10JI7KeH:

Obnadams cnenyromumu 1 npodeccrnonanbubiMu (I1K) kommnerenmmsmu:

— TOTOBHOCTBIO HMICIIOJIB30BaTh HOPMATUBHBIC JTOKYMEHTHI 10 Ka4eCTBY, CTaHIAPTH3AINH
U cepTU(UKAIMK MMPOTYKTOB M U3JICIIHNA, JIEMEHTHl SKOHOMHUYECKOTO aHAJM3a B MPAKTUICCKOM
nestensHoCcTH (TTK-3);

— CIIOCOOHOCTBIO TPHHHUMATh KOHKPETHBIC TEXHHYECKHE PEIICHHsS TpPH pa3paboTKe
TEXHOJIOTHYECKHX IPOIIECCOB; BBIOMPATh TEXHWYECKHE CPEJICTBA W TEXHOJOTHH C Yy94eTOM
AKOJIOTHYECKUX mocieacTBuil ux npumeneaus (ITK-4);

—  CIIOCOOHOCTBIO  TPOBEPATH  TEXHHUYECKOE  COCTOSIHHE,  OpPTaHW30BBIBATH
npo(UITaKTUYECKHEe OCMOTPBI U TEKYIIMH PEMOHT O0OPYIOBaHHS, TOTOBHTh OOOPYAOBaHUE K
PEMOHTY M IPHHUMAThL 000pyaoBanue u3 pemonta (I1K-7);

—  CIIOCOOHOCTBIO  aHAIM3WPOBATh  TEXHWYECKYIO JIOKYMEHTAIMIO, TOJIOHUpaTh
000pya0BaHKe, TOTOBUTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopyaoanus (ITK-9);

— CrHOCOOHOCTBIO BBISIBIISITh M YCTPAHATh OTKIOHEHHS OT PEKHMOB pPabOTHI
TEXHOJOTMYECKOro 000pyIOBaHMUS U ITAPAMETPOB TexHOJIornueckoro mporecca (ITK-11);

— TOTOBHOCTBHIO MPOBOJUTH CTAaHIAPTHBIE W  CEPTH(PHUKANUOHHBIC HMCIBITAHHS
MaTepHaioB, U3JCIIUI B TeXHOJoruueckux npoieccos (ITK-17).

3namo:

— MPUYHHBI BOSHUKHOBEHUS KOPPO3HH;

— BO3MOJKHBIE CIIOCOOBI €¢ 0OHAPY)KECHUS;

— KJIACCU(HKAIIUIO METOJIOB KOPPO3ZHOHHOTO MOHUTOPUHTA;

— MPEUMYIIECTBA U HEJAOCTATKH METOJ0B KOPPO3HMOHHOIO MOHUTOPHHTA, MUCIIOJIb3YEMbIX
B XMMHUYECKOH, HEPTe- U Ta30J00BIBAIOIIEH OTPACIH MTPOMBIIIIICHHOCTH;

— KOHCTPYKIIHIO TaTYMKOB MIPU KOPPO3MOHHOM MOHUTOPHUHTE;

Ymemy:

— BBIOpPAaTh KOHCTPYKIMIO JaTYMKa B 3aBUCUMOCTH OT YCIOBHUH JKCIUTyaTalluu
o0opynoBaHus;

Braoemy:

— METOJUKaMHU OIpeAeeHHs MPEANoIaraeéMoro cpoka CciayXObl 0OOpyIOBaHHS W
TpyOOTIPOBOJIOB.

3. KpaTkoe coaepxxaHue JMCUMILIAHBI.



Koppo3uoHHbINi MOHUTOPHMHI pPeajbHbIX CHCTEM. BUbl KOPPO3HOHHBIX Pa3PYLLICHUM.
IloHdATHE KOPPO3MOHHOTO MOHHUTOpPHHra Ponp KOoppo3moHHOro MoHutTopuHra. Ilens
KOPPO3MOHHOIO  MOHMTOPHMHIa.  JJEMEHTbl  KOPPO3HMOHHOIO  MOHMTOpHHra. Mecra
OCYILIECTBJIEHUS! KOPPO3MOHHOI'O MOHUTOpUHIa. OpraHusanusi KOPpO3UOHHOTO MOHMTOPHUHIA
npu 100bIYe HETH U ra3a, B IPOMBIIIICHHBIX IPOU3BOJICTBAX.

KoHcTpykuun JaT4MKOB KOPPO3HOHHOIO MOHUTOpHMHra. Yro ompenenser BbIOOD
KOHCTpYKUMHU JaTunka? KOHCTpyKIMs BCTpauBaeMblX B ammapar JaT4ukoB. KoHCTpykuwus
BBICTYNAIOUIUX JATYMKOB. JlaT4MKM CHENUaNbHOTO HA3HAYEHMS: IMPU  KOPPO3UOHHOM
pacTpecKMBaHUHU MO HANPSHKEHUEM, JUIsl YTJIEBOJAOPOIHOM cpeabl, A1l aTMOCPEPHOM KOppo3HH,
MHOTO3JIEKTPOHBIE CEHCOPBI.

Metoabsl KOppO3MOHHOr0 MOHUTOpHMHra. Kiaccudukanus MeToJ0B KOPPO3HMOHHOTO
MOHUTOpHUHra. PU3NYECKUE METOJbl: T'PAaBUMETPUUECKUN M AIIEKTPUUYECKOE CONPOTHUBIICHHUE.
DONEeKTPOXUMHUYECKHE METOJbl IOCTOSHHOTO TOKA: KOJIMYECTBEHHAsl OILIEHKa HW3MEHEHUS
CKOPOCTH KOPPO3HUH C TMOMOIIBI0O METOJIa MOJSPU3ALHUOHHOTO CONPOTHBIIEHUS, aMIEPMETP C
HYJIEBBIM  CONPOTHUBIIEHUEM, MOJy4eHHEe HH(OpMAMM O KOPPO3UOHHOM  COCTOSIHUU
0o0Opy/nOBaHUs Ha OCHOBAHMM aHAJIM3a AJIEKTPOXUMUYECKUX IIYMOB. OJEKTPOXUMHUYECKHE
METOJpl IEPEMEHHOTO TOKAa: HW3MEPEHHE CKOPOCTH KOPpPO3MM C€ TIOMOIIBK METOAA
CHEKTPOCKONUU  AJIEKTPOXMMHUYECKOTO HMIIEJaHCa, AaHalu3 TapMOHUYECKHX KojeOaHui.
Hepaspymiaromue MeTo1bl MOHUTOPUHTA: YIBTPa3BYK, PEHTTEHOTpadus U Jp.

Ouenka pecypca ob6opynoBanusi. TpagullMOHHBIE METObI KOPPO3UOHHBIX UCIBITAHUN
U OLeHKH pecypca  obOopymoBanusa. CoBpeMeHHbIE  METOAbl  MPOTHO3WPOBAHUSA
AKCIUTYaTaI[AOHHOW HAJEKHOCTH 000pYyIO0BaHMs. METONbl OIIEHKH KOPPO3MOHHON CTOWKOCTH
METAJUIMYECKUX MAaTEpUAJIOB.

4. O0beM yueOHOH TUCUMIITIMHBI

Bubr yueOHOM paboThI B 3auétHpix | B akagem.

CAMHUIIAX gacax
OO0uiasi Tpy10€eMKOCTb IUCHUILIHHBI 110 Y4eOHOMY ILIaHy 3 108
AyauTOpPHBIE 3aHATHSI. 1,34 48
Jlexuun (Jlek) 0,89 32
[IpakTueckue 3anstus (I13) 0.44 16
CamocrositeabHas padora (CP) 1,66 60
KoHTtakTHas caMocTosTebHAsI paboTa 0,2
CaMocToATenbHOE U3YUEHUE Pa3/IeiOB IUCIUTUIUHBI 29,8

0,83 30
Pedepar

Bua uTOroBOro KOHTpOJIS: 3a4eT ¢ OLEHKOM

Bunsl yaeGHOM paboTh B 3auérmeix | B actpon.
eIMHUIIaX qacax

O0mas TpyA0eMKOCTb JMCIHHILJIMHBI 10 Y4eOHOMY IVIaHY 3 81

AyAUTOpPHBIE 3aHATHS. 1,34 36

Jlexuuu (Jlek) 0,89 24

[Ipaktuueckue 3ausarus (113) 0.44 12




CamocrosiTesibHasi padora (CP) 1,66 45

KonrakTHas camocTosiTenbHast pabora 0,15
CaMoCTOATENBHOE U3YUEHHUE PA3JIENIOB TUCIUIUINHBI 22,35

0,83 22,50
Pedepar

Bua uToroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM

AHHOTAI U padoyeil MPOrpaMMbl AU CHUIJIHHbI
«OcHoBbI HaYy4YHBIX ucciaenoBanuii» (b1.B./1B.05.02)

1.Heas aucnumiaMHbl - MpuoOpeTeHrne OOydYaroIMMCS 3HAHUM W KOMIIETEHIUN TI0
OpraHW3allii W TPOBEICHUIO HAYJYHBIX HCCICAOBAHMIA B OOJACTH TEXHOJOTHH TYTOIUIABKUX
HEOPTaHWYECKUX W CHIIMKATHBIX MAaTEepPHAJIOB, TT0 O00pabOTKE M MPEACTABICHUIO PE3yJIbTaTOB
Hay4YHBIX HCCIIE0BaHMM B (POpME HAyUHBIX MMyOIMKAIINH, TOKIAIOB M TPE3CHTAITHH.

2.B pe3yabTaTe H3y4YeHUs JAUCHHUILUIMHBI O0ydYarOUIUiics Mo mporpamMmme
0akajiaBpuaTa J10JIKeH:

Obnadams cnenyromumu u podeccuonanbapiMu (ITK) komneTenmsamu:

— TOTOBHOCTBIO HMICIIOJIB30BaTh HOPMATUBHBIC JOKYMEHTHI 10 KaYeCTBY, CTaHIAPTH3AIUN
U cepTU(HUKAIMK MMPOTYKTOB M WU3JICIIHMA, JIEMEHTHI SKOHOMHUYECKOTO aHaIM3a B MPAKTHICCKON
nestenprocTH (ITK-3);

— CIIOCOOHOCTBIO TPHUHHUMATh KOHKPETHBIE TEXHHUYECKHUE pEIIeHHs NpH pa3paboTKe
TEXHOJIOTHYECKHX IPOLIECCOB; BHIOMpPATh TEXHWYECKHE CPEJCTBA U TEXHOJOTUU C YYETOM
AKOJIOTHYECKUX mocieacTBuil ux npumencaus (ITK-4);

—  CHOCOOHOCTBIO  TPOBEPATH  TEXHUYECKOE  COCTOSIHME,  OPraHU30BBIBATDH
MPOQUIAKTUYECKHE OCMOTPHI M TEKYUIUil PEeMOHT 0OOpyaOBaHUS, TOTOBUTH O0OPYIOBaHHE K
PEMOHTY M IIPHHUMAThL 000pyaoBanue u3 pemonta (I1K-7);

—  CHOCOOHOCTBIO  aHAJIM3UPOBATH  TEXHUYECKYIO  JIOKYMEHTAllUI0, MOAOUpaTh
00opya0BaHKe, TOTOBHUTD 3asBKH Ha MPHOOpeTeHne u peMoHT obopynosanus (ITK-9);

—CIOCOOHOCTBIO  BBISBJISATH M YCTPaHSATh OTKIOHEHHS OT PEXUMOB  pabOThI
TEXHOJOTMYECKOro 000pyIOBaHMUS U ITAPAMETPOB TeXHOIorndeckoro mporecca (ITK-11);

— TOTOBHOCTHIO TPOBOJUTH CTaHAAPTHBIE U  CEePTU(PUKAIMOHHBIE HCHBITAHUS
MaTepUaNIoB, U3/ 1 TeXHOIOoTH4Yeckux mporeccos (ITK-17).

3namo:

COBPEMEHHbIC HAYYHbIE AOCTHKCHHS M TMEPCIEKTUBHbIC HalpaBlieHUs paboT B obiacTu
TEXHOJIOTUU TYTOIUIABKUX HEOPraHUYECKHUX U CHUIMKAaTHRIX MatepuanoB (THCM);

CTaTHUCTUYECKUE METO bl 00PabOTKU IKCTIEPUMEHTANIBHBIX PE3YIbTATOB;

COBPEMEHHBIE METOJbI HCCIIEJOBAHUS TYTOIUIABKMX HEOPTaHMYECKUX W CHIMKATHBIX
MaTepHasoB;

Ymemy:

MIPUMEHSTh 3HaHUS, TIOTyYeHHbIC TTPU U3YYCHUU €CTECTBEHHOHAYYHBIX U CHEIHMaTbHBIX
TUCHUIUIAH, Ui peuieHus: (pyHIaMEHTAbHBIX M MPUKIAAHBIX 3a7ad B 00JAacTH TEXHOJIOTHUU
TYTOTUIABKUX HEOPTAaHWMUECKUX U CUIIMKATHBIX MaTEPHAIIOB;

(dhopMyITHUpOBaTh LT U 33/1a4l HAYYHOTO UCCIICOBAHNUS;

MPOBOJUTH 00pabOTKY pe3ylbTaTOB JKCIEPHUMEHTAa, OIEHHWBATh IOTPELIHOCTH,
aHAIIM3UPOBATh, HHTEPIPETUPOBATH U 0000IATh PE3yIbTATHl HAYYHOTO UCCIIECIOBAHUS;




MIPEJICTABIIATh IIOJIyYEHHBIE pPE3yJbTaTbl HAYYHOI'O MCCIEAOBaHUS B BUJE OTYETOB,
HAay4HBIX CTAaTEH, IPE3CHTALNM;

Braoems:

HaBBIKAMH IUTAHUPOBAHUS W TPOBEACHUS HAYYHBIX HCCIENOBAaHMM B 0O01acTu
TEXHOJIOTUU TYTOIUIABKUX HEOPraHUYECKUX M CUIIMKATHBIX MaTepUaJIOB;

HaBbIKaMU pabOThl C HAyYHO-TEXHMUYECKOM, CIPABOYHOW JIMTEPATypOl U 3JIEKTPOHHBIMU
pecypcami.

3.Kpatkoe conepkaHue AUCUUIIIHMHbI

Bunel HayuyHBIX HcCleOBaHUN. AHAIUTUYECKUE HCCIIEIOBAaHUS, HAINpaBJICHHbIE Ha
M3Y4YEHHE U aHAJIU3 HOBBIX TEXHOJIOTHH B 00JIACTH TYTrOIUIABKUX HEOPTraHMYECKUX M CUIIMKATHBIX
MatepuanoB. Hayunble uccienoBanusi, HalpaBJIEHHbIE HA PEIlIEHNE KOHKPETHBIX HAYYHBIX 3a/1a4
JUIS CO3JIaHUsI HOBBIX MaTepUajoB U N3y4YE€HUE UX CBOMCTB.

[TocTanoBka 1enu u omnpezaeneHue 3aaad uccienoBaHus. OLIEHKAa aKTYaJlbHOCTH TEMBbI
HayyHOU paOotsl. [lnanupoBanue HaydHol paboThl. CocTaBieHHE aHATUTHYECKOrO 0030pa Mo
TeMe uccienoBaHus. BeIOOp METO0B HccieI0BaHus 1S PELICHHUs] KOHKPETHBIX Hay4HbIX 3a/1a4.

[InanupoBanme HayuyHbIX HcciaeqoBaHul. DakTOpHOE UM CUMIUIEKC-TNIAHUPOBAHUE
skcnepuMenTa. ONTUMU3ALUS Pe3yJbTaTOB AKCHEPUMEHTAa METOJO0M KPYTOTO BOCXOXKICHUS.
OneHka MOTPEMIHOCTH dKcrepuMeHTa. CraTthcTuyeckass 00paboTKa SKCIEPUMEHTAIBHBIX
naHHbIX. KOppensuoHHBIN U perpecCUOHHBIN aHANIN3 SKCIIEPUMEHTAIBHBIX JaHHbBIX.

I'padmueckoe mpencraBieHre pe3yldbTaTOB JKCIEpPUMEHTa. MeToJ HauMEHBIINX
KBaJparoB. Mcrosib30BaHue CTaHIAPTHBIX KOMIIBIOTEPHBIX MPOTPAMM IS aHAIN3a Pe3yIbTaTOB
JKCIIEpUMEHTA.

CrpykTypa W cojepKaHUE OCHOBHBIX pAa3[eliOB OTYETa O BBIIIOJHEHUH HAy4HO-
HCCIENOBATEIbCKONM  paboThl. AHanmM3 W 000OIIEHHE COBPEMEHHBIX TEOPETUUYECKUX
NMPEACTaBICHUN W WX TPAKTUYECKOW peanu3alud 10 TEeMaTHKe HaydHOW paboThI;
dbopMmynupoBaHue LeJeil, 3aJa4 W HaIpaBJICHUH HCCIEI0BaHUsS; BbISBICHHE 3((HEKTUBHBIX
METOJIOB M METOJMUK JIOCTHKEHHUS IKEJAEMbIX pPE3yJIbTaTOB MCCIECIOBAHUSA;, IPOBEIACHUE
COOTBETCTBYIOIIMX HKCIIEPUMEHTOB JUISl TIOJYYEHUs] IPAKTUUYECKUX PE3YIbTaTOB; AaHAJIM3,
uHTEprpeTanuss U 0000LIeHHe pe3ylbTaTOB MCCIEA0BAaHUSA;, (OPMYIHPOBKA BBIBOJIOB;
HaIllUCAaHHUE OTYETA.

[ToaroroBka Hay4yHOTO AOKJIAJA U IPE3EHTALIUN.

4. O0beM y4yeOHOM IMCHHMIINHBI

B 3a4eTH.|B aKazeMm.
Buer yae6HOM paboTh eIMHUIIAX  [dacax

3 108
OO01mas TPyA0eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY ILIAHY
AyAUTOPHBbIE 3aHATHS: 1,34 48
Jlexuum (JIek) 0,89 32
[TpakTueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,66 60
KypcoBas pabota - -
Pedepar 0,83 30
CaMOCTOSATENbHOE U3YUEHUE PA3JIEI0B AUCITUTIIMHBI 0,83 29.8
KoHTakTHas camocTosiTeNbHas paboTa 0,20
Bux KOHTPOJISA: 3a4eT ¢ OLEHKOH - -




B 3a4yeTH.B acTpOH.

Busl yaeOHOIM paboThI eAMHMIIAX  [dacax
3 81
OO01mas TPyA0eMKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IIaHy
AYIUTOPHBIE 3aHATHUS: 1,34 36
Jlexuu (JIek) 0,89 24
[IpakTnueckue 3anstus (113) 0,44 12
CamocrositesibHas padora (CP): 1,66 45
Kypcosas pabora -
Pedepar 0,83 22.50
CaMOCTOSATEIbHOC U3YUCHUE PA3JICIIOB TUCITUTUINHEI 0,83 22,35
KonTtakTHas caMocTosiTebHAs paboTa 0,15

Bu KOHTPOJISA: 3a4eT ¢ OLEHKOM -

AHHOTaUMs padoyeil MPorpaMMbl JUCIHHILTHHBI
«®u3uka u xumus nojumeposn» (b1.B./[B.06.01)

1. Heap qucHUMIUIMHBI: OBJaJeHUE OakajmaBpamMH 3HaHUN B oOnacTh (PU3MKH, XUMUU
MOJIMMEPOB M 3HAKOMCTBO C OCHOBHBIMM TMOHSATHSIMHU U 3aKOHOMEPHOCTSIMHU, CBS3BIBAIOIINMU
MOJIEKYJISIPHOE U HAJAMOJEKYISIPHOE CTPOCHHE MOJUMEPOB C UX (PU3MUECKUMH CBOMCTBaMH, a
TaKKe€ METOJIaMH UCCIEA0BaHUS ITUX CBOMCTB U CcTpyKTypel BMC.

2. B pesyabraTre wuU3yYeHHMs JAUCUMILUVIMHBI OOy4YalOIMIC MO MNporpamMmme
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyromumu u podeccuonanbapiMu (ITK) komneTeHmsamu:

— CIOCOOHOCTBIO MPOBOAMUTH AaHAJIU3 ChIPhS, MAaTepUAIOB W TOTOBOW MPOIYKILHU,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3a (I1K-10);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOMCTB XMMHUYECKHX AJIEMEHTOB, COCIUHEHHUHN U
MaTepHaJIoB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccnonansHoi nesirenbaoctr (ITK-18);

— TOTOBHOCTBHIO H3Yy4aTh HAyYHO-TEXHMYECKYI0 MH(OpPMAINIO, OTEYECTBEHHBIH HU
3apyOeKHBIN OMBIT 10 TemaTuke ucciaeaoBanus (ITK-20);

3namo:

— OCHOBHBIE TMOHSTHS, HCHONb3yeMble B (QHU3UKE M XUMUU [OJUMEPOB IS
XapaKTEePUCTUKHU CTPYKTYPHI U CBOMCTB MOJIMMEPOB;

— BIIMSHUE MOJICKYJSPHBIX MMapaMeTPOB, BKIIOUAsi BEIMYMHY MOJEKYISIPHOW Macchl U
MMP, Ha pu3nyeckue cBOMCTBA MOJUMEPOB;

— crnenuuKy HEeMHbIX U CTYNEHYAThIX MPOIIECCOB MOJIMMEPU3ALINN;

— METOJMKH HWHCTPYMEHTAJIBHOTO MCCIENOBAHUS M XapaKTEPUCTHUKU MOJIEKYISIPHOU
CTPYKTYPBI U MOP(OJIOTUH MTOJTUMEPOB;

Ymemy:

— ONpeleNsTh OCHOBHBIE CBOWCTBA MOJMMEPOB HAa OCHOBE M3BECTHON MOJIEKYISIPHOM
CTPYKTYPBHI;

— HCIIOJIb30BaTh MHCTPYMEHTATbHBIE METO/IbI aHAIM3A IS XapaKTEPUCTUKH CTPYKTYPhI
Y CBOICTB MOJIMMEPOB,

— MPUMEHSATh TNPUOOPETCHHBIE TPAKTUYECKWE HABBIKK B TPO(HECcCHOHANBHON
JEeSITeNLHOCTH JUISl PEIICHHUS] KOHKPETHBIX 3a/1a4;



— paboTaTh ¢ IUTEPATYpOl B JAHHOU 00JIACTH, B TOM YHCIIE C TIOUCKOBBIMHU CUCTEMAMH,
3HATh OCOOCHHOCTH PabOThI ¢ OMOTUOTEYHBIMU JAHHBIMU

Braoems:

— METOJaMM HCCIIeZIOBaHUS (U3UYECKUX CBOMCTB TMOJMMEPOB M  IOJHUMEPHBIX
KOMIIO3UTOB;

— METO0JIaMU CHUHTE3a MOJIMMEPOB M0 IIEMHOMY U CTYIIEHYaTOMY MEXaHHU3MaM;

3. Kpartkoe conep:kaHue JMCUMIIMHBI

1. BBenenue. OCHOBHBIC TIOHSITHS U OTIPEACIICHUS.

OnpeneneHre MOHATUS IOJMMEpP, MOHOMEpP, CTPYKTYpPHOE IIOBTOPSIIOIIEECS 3BEHO.
Crioco0b1 M300pakeHusT TOJIMMEPHBIX MoJIeKyll. HoMenknatypa u kimaccuukanusi oJIuMepoB.
Tpu OCHOBHBIX OTJIMYHUS TOJMMEPOB: ILIETHAS CTPYKTYpa, HAIWYUE B LENU MOBTOPSIOLINXCS
3BEHBEB WJIM LENHBIX ()parMEeHTOB, HAJIMYME BBICOKOM MOJIEKYJISIPHON Macchl. MoJeKysipHbIN
BEC, TMOJIMJIUCIEPCHOCTh W MOJIEKYISIPHO-MAaccoBoe pachnpenesnenue noiaumepos (MMP).
MeToibl ycpeiHEHUST MOJIEKYJIIPHOTO Beca MoauMepoB. [IprMepbl TpUpOIHBIX, CHHTETHYECKUX
1 UCKYCCTBEHHBIX MTOJIUMEPOB.

2. MonekyisipHO€ CTPOCHHE MOJTUMEPOB 1 0COOCHHOCTH UX (PU3HUECKUX CBOMCTB.

MoutekynsgpHoe CTpOEHHE MOJUMEpPOB: MOHATHE KOHGUTypaluuu U KOHPOpMAIMH B
MPWIOKEHUH K MaKpOMOJIeKyJaM, epBUYHasi, BTOPUYHAS U TPETHUYHAs CTPYKTypa MOJIHUMEPOB.
[Ipyuunbl,  oOyciaBnuBaromue  THOKOCTh — LENHBIX ~ MakpoMmosiekyd.  PaBHoBecHas
(TepMoMHaMuYecKkasi) THOKOCTb MaKpOMOJIEKYJd M oO0JacTh ee MNPUMEHEHHUs, MOHSITHE O
CTaTUCTUYECKOM cerMeHTe (cermeHT KyHa).

3. OrnieHKa THOKOCTH MaKpPOMOJICKYIL.

Pasmep cermenrta, cpeaHEKBAaJPaTHYHOE PACCTOSHME MEXAy KOHLAMH IENH, Paguyc
UHEpLUUY, MEepCUCTeHTHass JUIMHA 1enu. [HMOKOCTh  KECTKOLENMHBIX  MAaKpOMOJIEKYI.
Kunernueckas (MexaHundeckas) THOKOCTb MaKpOMOJIEKYJI, 3IaCTOMEPBI U MOJIUMEPHBIE CTEKIIA.
KuHeTnueckuii cerMeHT U €ero 3aBUCUMOCTb OT CKOPOCTH MEXaHHYECKOTO BO3/EHCTBUSL
PenakcanmoHnHele sBICHMS B IOJIMMEpPAX, BHYTPEHHAA BS3KOCTb, IOHATHE O MEXaHUYECKOM
CErMEHTe.

4. Bupl MOIUMEpoB M UX (PU3UIECKUX COCTOSHUM.

MHuoroo0pa3ue BUAOB MOJIMMEPOB M HpPOSIBIEHUH HX CBoHcTB. TepMmoruiacTUyHbIE
MOJIUMEPBI, KaydyKH, BOJIOKHA — PE3yJbTaT BIUSHHUS UX XUMUUECKONH CTPYKTYpPhl U (PU3UUECKOTO
COCTOSIHUA. ['MOKOLENHbIE M JKECTKOLENHbIE IOJUMEpPbI, TpexMmepHble ceTku. Ilommumepsl
U30JIATOPBl U HPOBOJHHUKHU. DJEKTPOHHBIE M MarHUTHBIE CBOWCTBA MOJMMEPOB C CHCTEMOMH
CONPSKEHHBIX IBOMHBIX CBSI3EH.

5. OcoOeHHOCTH aMOP(HOrO0 M KPUCTAIIMUYECKOTO COCTOSHHS JIMHEHHBIX IMOJIMMEPOB.
I'moOynsipHble KpUCTAJUIBI MOHOAMCHEPCHBIX NOJIMMEpOB. [IpocTpaHCTBEHHas opraHu3aunus U
CTEPEOPETYISIPHOCTh JIMHEMHBIX MAKpPOMOJIEKYJI KaK OCHOBHOE YCJIOBHME KpUCTAJIM3ALUU
MIOJINMEPOB. BO3HUMKHOBEHHE NEPBUYHBIX KOPOTKMX M JUIMHHBIX HHUTEBHUIHBIX Jamelen
(MukpoguOpuiT), 00pa3oBaHUE IUIACTHHYATHIX MOHOKPUCTAJUIOB M cdeponuToB. CTeneHb
KPUCTAJJIMYHOCTH IOJIMMEPOB M METOJBI €€ onpenencHus. YpaBHeHue Aspamu. [lonmnmMepHsbie
KPUCTANIUTBl C TOJHOCTBIO BBITAHYTHIMU LensMH. OCOOEHHOCTH MEXaHHMYECKHUX CBOWCTB
KPUCTANIMYECKUX MOJUMEpPoB. Me3oMop(dHbIE COCTOSHHUS HU3KOMOJIEKYISIPHBIX BEIIECTB,
KHUJIKAE M IUIACTHYECKHE KpUCTaUIbl. AMop¢HOe cocTosHMe noiauMepoB. CrexiiooOpaszHoe
COCTOSIHUE TMOJMMepoB. Pusuueckue MeToapl M HHGOpMAIMs, Modydaemas IMpH H3Y4YeHHH
(a30BBIX IMEPEXOJ0B BTOPOTO pojaa B amopdHbix mnoaumepax. Ilpupona crexnooOpasHoro
COCTOSIHUSA B nosiumepax. CTpyKTypa MakpOMOJIEKYNl U 00JIacTH TEMIepaTypHBIX MEPEX00B U3



CTEKJIOO0pa3HOTO B BBICOKODJIACTUYECKOE COCTOSIHME. Temmeparypa CTEKIOBAaHHS U ee
3aBHCUMOCTh OT TEMIIEPATYpPHOTO peXUMa OXJakJeHHsA. PaboTocrmocoOHOCTh MOJMMEPOB B
CTEKJIO00pa3HOM COCTOSIHUH, TEMIIEPATYpa XPYIKOCTH.

6. BbIcOKO31aCTHYECKOE COCTOSIHUE TIOJIMMEPOB.

[TpuanHbI, 00YCIIaBIMBAOIINE MTPOSIBIICHUE BEICOKOAIACTUICCKIX CBOMCTB B IMOJIMMEpaXx.
TepmoanHaMu4ecKui aHanu3 BBICOKODJIACTUYHOCTHU (dnopn) u UJICAIbHBIN
BBICOKOAJIACTHYECKUN mnonuMep. lIpupona penakcalMOHHBIX SBJICHUM B BBICOKOINOJIUMEpPAX,
YOPYroe IOCIEACUCTBUE M TUCTEPE3Uc. MeXxaHM4YecKne MOJECIH, YYUTHIBAIOLIME IIPOSBIICHHUE
BBICOKOJIACTUYECKUX CBOWCTB B MOJUMEpPaAX.

7. BSI3KO-TeKy4€ee COCTOSTHUE MOJUMEPOB. PacTBOPBI MOJIUMEPOB.

Bszko-Texyuee cocTosiHUE MOIMMEPOB U MHOTYPOBHEBBIN MEXaHU3M TEUCHHS PACIIaBOB
MOJMMEPOB. MexaHWYeCcKhe U BS3KOCTHBIE CBOWCTBA TEKYYMX IOJUMEPHBIX CHCTEM.
Oco0eHHOCTH TEUYEHUsI HATIOJIHEHHBIX MOJIUMEPHBIX cucTeM. CBOWCTBA PacTBOPOB MOJHUMEPOB
KaK TEPMOJMHAMUYECKH PABHOBECHBIX CHCTEM. TepMOIMHAMUKA PacTBOPOB TOJHUMEPOB:
W3MEHEHHE SHTAJBIIMM WM JHTPONUHU TPH TEepexoJie TMoJuMepa B pacTBOp, HEUACATBHOCTH
pacTBOPOB TMOJIMMEPOB, KPUTUUECKUE TEMIIEPATYPbl CMEIIEHUS MOJMMEpPA M PaCTBOPHUTEIS.
Knaccuueckass teopust pactBopoB mnojuMmepoB Propu - XarruHca. BTopoidl BupHanbHBIN
KO3 puImeHT u ero cBsA3b CO CBOOOTHOW SHeprueit. Xopomiue, Tioxue U 0-pacTBOpUTENH.
OTKIIOHEHHs OT KJIACCUYECKOM TEOPUM PacTBOPOB. HempHMEHMMOCTh KIIACCUYECKOW TEOpUHU K
OTHMCAHUIO CBOWCTB pa30aBJIEHHBIX PacTBOPOB MOJIUMEPOB. [loHATHE HCKIIIOUEHHOTO 00beMa U
ero cBs3b ¢ "HaOyxanmem" u "CokaTeM'" TOJMMEPHBIX KIYOKOB B pacTtBopax. da3oBbie
paBHOBECHS B pacTBOpax MOJUMEpPOB. BilMsHHME XECTKOCTM MakpOMOJIEKYJl Ha IIpoLecc
paznenenus (a3, BOSHUKHOBEHHUE KHIKOKPUCTAIIIMUECKON OpraHnu3ali MaKpOMOJIEKYI.

8. CTyneHvaTsie MPOIECChl 00pa30BaHUI MaKPOMOJICKYI.

[IpyHOMNHMANTBHBl  pa3auyusl MPOLECCOB CHHTE3a IOJMMEPOB MO LEMNHOMY U
CTyneH4aroMy Mexanu3smaMm. OcoOEHHOCTH CTYNEHYAThIX MPOLECCOB MOJMMEPHU3AIUN U CHHTE3
reTEPOLENHBIX NOJUMEpOB. CTEeNeHb 3aBEPIICHHOCTH PEAKLIUU U €€ BIUSIHHE Ha MOJIEKYISPHYIO
Maccy NOJIMMEPOB B CTylneHYaTbiX Iporeccax OCHOBHbIE KIIACCHl MOJIMMEPOB, IMOJIy4aeMbIX
CTYIEHYATON MOJIMMEpHU3aIueli, MeKIIEITHOM U BHYTPUIICTHOW 0OMEH U ero BiausHue Ha MMP.
Bnusinue n30bITKa peareHTOB MU MOHO(YHKIMOHAIBHBIX J100aBOK Ha MOJEKYISPHYIO Maccy
nonuMepa. TpexmepHas mnojuMmepusanus U MoAudHIMpoBaHHOE YypaBHeHue Kaposepca,
¢byakuuss MMP  ans  ciydas HenMHEHMHOW cCTymeHuaToW mnoJuMepusanuu. PaBHOBecHas
MOJIMMEPHU3alUsl B 3aKPBITBIX U OTKPBITHIX CHCTEMaX, BIHUSHHUE OCTATOYHOTO TOOOYHOTO
MPOAYKTa pEaKILMU Ha MOJIEKYJSIPHYIO Maccy mnojiuMmepa. MexaHu3Mbl peakiuil CTyleHYaTon
noJiMMepHu3ai. MeToapl MPOBEACHHs MOJMMEPU3ALIMY B paciljlaBe U PacTBOpe, 0COOEHHOCTH
MexdazHoit nonuMmepuszanud. [lomumepsl, mModydaeMble IO  pEaKUUsM  CTYNEHYaTOMN
MOJIMMEPU3ALIUU.

9.AKTUBHBIE LIEHTpPHl B LEHHOM TNOJHMMEpU3AalMd  BUHWIOBBIX  MOHOMEpOB,
WHUIMUPOBAHUE, POCT U OOphIB 1eneid. OCHOBHbIE KMHETUYECKUE YPAaBHEHMS, OMHCHIBAIOIINE
MPOLIECCHl MPH CBOOOJHO-PAAUKAIBLHON, KATHOHHOW, aHMOHHOM, aHWOHHO-KOOPIUHAIIMOHHOM
MOJMMEPHU3ALMU U METATE3UCHOW MOJIMMepU3alui. BiausHue COOTHOIIEHHUS] CKOPOCTEN pocTa 1
oOppiBa Ha BEIWYHHY MOJICKYISIpHOH Macchl U xapaktep MMP, 06e300pbiBHAs IienHas
nonumepu3zanus. CTEepeOKOHTPOJIb U CTEPEOPEryIMpPOBAHUE B MpOIEccCaX KOOPAMHAIMOHHOU
MOJIMMEPU3ALIUIO.

9.TepmouHamuka noaumepusanun. OOIre TPUHITUTIBL

3HaueHHe TEPMOJAMHAMUYECKUX MapaMmMeTpoB M MOJUMEepHu3auus. BnusHue cTpoeHus



MCXOJHOTO MOHOMEpa Ha €ro CHocoOHOCTh K MOJMMEPH3AMU. DHEPrUU CBSI3€H M TEIUIOTHI
MOJIMMEPHU3ALUU MOHOMEPOB, COJECPKALIUX ABOMHBIC U TPOMHBIC CBSI3U. DHTAJIBIIHS, SHTPOTIUS U
sHeprusi ['mb6ca B mporeccax moimMepu3anuu ainkeHoB. OOIee paccCMOTpPeHHE CIOCOOHOCTH
MOHOMEPOB K MOJMMEpPU3ALlMM HAa OCHOBE 3HAUYEHHUH TEPMOJMHAMHYECKHUX I1apaMeETpPOB.
TepMoaMHaMMYECKMI 3ampeT Ha MOJIMMEPHU3ALUI0 HEKOTOPBIX MOHOMEpOB. BrusHue
3aMECTUTENIEN IIPYU IBOWHOM CBSI3M HA MOJUMEPHU3aLHUIO aNKeHOB. [IoHATHE O BEpXHEW U HUKHEN
IpeleNbHON  Temmeparype  IMOJUMEpU3alliy, TEepMOJMHAMUYecKass M KUHETHYecKas
HECTaOMJIBHOCTh TOMMEpOB.  [loMMepr3almoHHO-eTIOIMMEPHU3allMOHHOE  PaBHOBECHE |
METOJIbl OTpE/CNECHUs TEPMOJUHAMHYECKUX BEIWYUH. TepMOIMHAMUKA TOJUMEPU3ALUU C
PacKpbITUEM LIMKJIA JAKTaMOB, JJAKTOHOB, MPOCTHIX LUKIWYECKUX 3()UPOB, LUKIONApapUHOB.
Merare3ucHasi MoiaMMEpU3alusd LUKIO0NE(PUHOB M LMKIOAMEHOB C PAaCKpPBITHUEM IUKIIA.
PaBHOBecHas noaumepu3anusi HUKIONEHTeHa MexaHn3M aHMOHHON MOJIMMEpPU3alliU JIAKTaMOB,
JIAKTOHOB, 3MOKCUAOB M IIMKJIOCHIOKCaHOB. KaTmoHHas mojgumepusanusi JIAKTOHOB U HHBIX
KHCTIopoAcoAepKaiux HUkiIoB. [lonropranogocdasensl, moaumepHas cepa u CeJieH.

10. OGr1ee paccMOTpeHUE IIEMTHOM COTOJIMMEpPU3aIIIH.

Tumbl  comoMMEpoB — CTAaTHCTHYECKHE, uYepenyroumecs, OJIOK- H  TPUBUTHIE
COTIOJIMMEpHL. Y paBHEHMSI 3aBUCUMOCTH COCTaBa COTIOJIMMEpPa OT UCXOJHOW CMECH COMOHOMEPOB
(Yonn, Yomnmunr). OTHOCUTEIbHBIE aKTUBHOCTH MOHOMEPOB B Mpolieccax COMOJMMEpPU3AlUU.
Tunsl comoJMMepH3alMOHHBIX MPOIECCOB — HAealbHasl, dYepeayrouascs, MHKpOOIOYHas.
N3menenne cocrtaBa CONOJUMEPOB BO BPEMEHUM NPHU PA3IMUHBIX CTENEHSIX KOHBEPCHU.
Pe3onancHeie u mosispHbIe APEKTHI W HX poJIb MpU comojuMmepuzanuu. Q—e cxema u
SMIIUPUYECKHE TMOJXOJbl K OLEHKE AaKTUBHOCTH COMOHOMEpOB. KaTmoHHas, aHWOHHas U
KOOPAMHAIIMOHHAS COMOIMMEPHU3aLUs aJIKEHOBBIX U INEHOBBIX MOHOMEPOB M X TPUMEHEHNE Ha
IpakTUKe. MeTo bl ONpeiesIeHNs] OTHOCUTENBHBIX AKTUBHOCTEH COMOHOMEPOB.

11. TepMOCTOMKOCTh TIOJUMEPOB M BO3JCHCTBUE arpeCCHUBHBIX Cpela M aTMOC(EpPHBIX
BO3ICHUYTBUM.

Meroasl omnpeneneHus TEPMOCTOMKOCTU. [loHATHME O TEMIOCTOMKOCTH IMOJUMEPOB M
METOJIbI €€ olleHKH. TemmocToikocTh o Maptency (50 kr/cm2), ASTM D648 (18,5 xr/cm2),
Buka (5 kr/cm2), temmeparypa pasmsrdenus (nedopmanus Oe3 Harpysku), TemIeparypa
nepexoja B BA3KOTEKydee COCTOSSHME WIM TeMmIlepaTypa IulaBieHus. Bo3sgeiicTBue
HEOPraHMYECKNX arpecCUBHBIX MXUJKOCTEH, TaKUX KaK KHUCJIOTHl M IIEJIOYM Ha IOJIUMEPHI
yIIeBOAOPOAOB (KapOOLENmHbIE MOJMMEPhI). XUMHUYECKOE COMPOTHBIICHHE KapOOLEMHBIX
MOJMMEPOB C HACHIIIEHHOW W HEHACBHIIIEHHOW YIJIEpOAHOM WENbl0, POJb OKHUCIUTEIbHBIX
peakiuil ¢ yyactueM atMoc(eporo KHCIopoja Ha XUMUYECKYIO CTOMKOCTh TaKUX IMOJIMMEPOB.
Peaknum otmienyieHuss MajbIX MOJIEKYJ OT OCHOBHBIX IOJUMEPHBIX LIETEH MOJ JeUCTBUEM
areHTOB KHUCJIOTO M LIEJIOYHOTO Xapakrepa. JleruaporalionupoBaHue MOJMBUHUITAJIOT€HUIO0B
(IIBX, monuBUHUIMAECHGTOPUI), TUAPOIU3 TMOTUBHUHUIAIIETATA — METOJAbI MONYyYEHHUS HOBBIX
MOJIMMEPOB C TIOBBIIICHHOW XHUMHYECKOW CTOMKOCTBIO (compoTuBlieHHEeM). BosnelicTBue
HEOPraHMYECKNX AarpecCUBHBIX JKUJKOCTEW, TAaKMX KaK KHCIOThl M IIEJIOYM Ha MOJIMMEpHI,
COJIepKalie B OCHOBHBIX ILIEMSAX TeTepOoaTOMbl KHCIOpPOJa, a30Ta U cepbl (TeTepolenHbIe
MOJIMMEpPHBI), TaKhue KaKk MOoAMd(UPBl, TOMUAMHABI, MOJUYpPETaHbl, MOJUKAPOOHATHI,
MOJNUCYAb(OHBI, TMOJUUMHUIBL. XUMHUYECKOE COMPOTHBICHHE TE€TEPOICIHBIX IOJIMMEPOB
MPOTEKAHUIO KOPPO3HOHHBIX MPOIECCOB C Y4aCTHEM BOJIbI, CIUPTOB, aMMHaKa, Ta3000pa3HOTO
HCl u uHBIX arpecCHBHBIX Ta3000pa3HBIX M KHUJIKUX peareHToB. [lajeHWe NPOYHOCTHBIX
XapaKTePUCTUK TaKUX IMOJMMEPOM TIOCTE JUIMTEIHHOTO BO3JCHCTBHS MOJOOHBIX BEIIECTB.
3amura MOJMMMEPOB OT AECTPYKIHMU B YCIOBHUSAX OJKCIUTyaTallud OT aTMOC(HEPHBIX M HHBIX



BO3JIEICTBUH.

4. O0neM YUeOHOM AMCIHILINHDI

B N B 3auernbIX B akanem. B actpon.
uabl y9eOHON paboThI
eIMHUIIAX Jacax qacax
00
masi TPYA0eMKOCTh JUCHUILUIMHBI IO 5 180 135
yu4eOHOMY IJIaHy
AyIUTOPHBIE 3aHATHSI: 1,33 48 36
Jlexmuu (JIek) 0,89 32 24
[Ipaxtueckue 3anstus (113) 0,44 16 12
CamocroniTesibHasi padora (CP): 3,67 132 99
KonTtakTHasi caMoCTOsITENIbHAS paboTa 0,2 0,15
CaMOCTOSATEIFHOE U3YUCHHUE Pa3/ieioB 131,8 98,85
Bua KOHTPOJIS: 3a4eT ¢ OLEHKOM

AHHOTaNUA padoyeil MPOrpaMmMbl AU CHUIIMHBI
«Jlakokpacounbie noxpoiTusi» (51.B./IB.06.02)

1. Heap OTMCUMILUIMHBI: CO3JIaHWE y CTYJIEHTOB HEOOXOJAMMOUM TEOPETHUECKOW 0a3bl 1
MPAKTUYECKUX HABBIKOB JJISl HCIOJIb30BaHUS JIAKOKPACOUHBIX MaTEepPHAaJIOB, CIOCOOOB HAHECEHUS
JIKII, MeTo10B MCTIBITAHUH JTAKOKPACOYHBIX MAaTEPHUAIIOB.

B pe3yibTare u3yuyeHus JUCUMILIMHBI 00YYAKOIIMIACA 10 MpPorpaMmMe 0aKajaBpuara
HOJIKEH:

Obnadams cnenyronumu tipodeccruonanbabiMu (I1K) koMmerenmmsmu:

CIIOCOOHOCTBIO TPOBOAMTH aHAIM3 ChIPbS, MaTEpUaJIOB M TOTOBOM MPOIYKIIHH,
OCYIIECTBIIATH OLCHKY pe3ynbraToB ananu3a (ITK-10);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUE CBOMCTB XMMUYECKUX 3JIE€MEHTOB, COCAUHEHUN U
MaTepUaJIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuonanpHoi nesrenbaoctr (ITK-18);

-TOTOBHOCTBIO H3Yy4aTh HAayYHO-TEXHHYECKYIO HWH(OPMAIMIO, OTCYCCTBEHHBIM M 3apyOC:KHBIN
ombIT 110 Temartuke ucciaenoBanus (ITK-20);

3name:

-aCCOPTUMEHT M CHCTEMbI JIAKOKPACOUYHBIX IMOKPHITHH, MPUMEHSIEMBIX JJIs 3aIIUTHl OT
KOPPO3UH B XUMHUYECKUX IPOU3BOJICTBAX;

-HOPMHPOBAHHUE PacXoia JIJAKOKPACOYHBIX MaTEPHAIOB;

-THIOBBIE arperaThl KOMIUIEKCHBIX OKPACOYHBIX JIMHUM;

-TpeOOBaHUA TEXHUKHU OE€30MACHOCTH, MOKapHOW O0e30MacHOCTH M MPOU3BOJICTBEHHOM
CaHUTApUU JJIs1 OKPACOYHBIX [[EXOB U KPACKOTPUTOTOBUTENBHBIX OT/ICICHUN;

Ymems:

-BBIOpaTh MOKPHITUS B 3aBUCUMOCTH OT YCIIOBUM AKCIUTyaTalllu;

-paccuMTaTth  SKOHOMHYECKYI0  JI(PQPEKTUBHOCTh  MPUMEHEHHs]  JIAKOKPACOUYHBIX
MaTepHaoB;

Bnaoemns:

-CTaHJAQPTU30BAHHBIMH  METOJaMH  HCTBITAHUA  JIAKOKPACOYHBIX MaTepuaioB M
MTOKPBITUH;



-CPaBHUTEIBHOM OLIEHKOW METOJJ0B HAHECCHUS JTAKOKPACOYHBIX ITIOKPBITUH.

3. Kpatkoe conep:kaHue JUCIHUILTAHBI

1. Beenenue

OO6vbekT n3ydenus. Llenu u 3a1aum Kypca «I1aKOKpaCOYHbIE TIOKPBITHS

2. OO0miast XapaKTepUCTHKA 3aLUTHBIX TOJIMMEPHBIX TOKPBITUH.

Obmas XapaKTepUCTHUKa MIOJINMEPOB, UCIIOJIb3YEMbIX JUIs MOJIy4EHHUS
MPOTHBOKOPPO3HOHHBIX 3aIIUTHBIX MOKPHITUH. OCOOEHHOCTH (U3NKO-XUMHUYECKUX CBOHCTB H
CTPYKTYpBl IPOTUBOKOPPO3UOHHBIX NOJUMEPOB. OCHOBHBIE METOJIbl IMOJYYEHUS MOKPBITHM.
Jlakokpacounsle MOKpbITHs. [lopomkoBble NOKpbITHA. MacTuunble NOKpbITUA. JIMCTOBBIE
MOKPBITUS 1 TYMMUPOBKHU

2. MexaHu3MBbl 3alIUTHOTO JEHCTBUS U €N IPUMEHEHHUS MOKPBITUH.

baszoBbie pu3nMKO-XUMHUYECKHE MPOLECCH, onpeensaonue 3(pPEeKTUBHOCT 3alIUTHOTO
JNENCTBHS NMOKPBITUI. MacconepeHoC B NOJMMEPHBIX MaTepranax. [[opucTtocTs 1 BO3MOKHOCTh
(dazoBoro mnepenoca. Juddy3uonnsiii mnepenoc. CopOlus arpecCUBHBIX KOMIIOHEHTOB U
HaOyxaHHe TOKpHITHS. BO3MOXHOCTH pealn3allud CeNeKTUBHOTO mepeHoca. Dusuko-
MEXaHWYeCKas yCTOMYMBOCTh MOKPBHITUNH. BHyTpeHHuUE HampsykKeHUs B  HOKPBITHSIX.
YCTOMYMBOCTG TPU  BHEIIHHUX BO3JEeHCTBUAX. PoJIb aare3smoHHOTO B3aMMOJCHCTBHUS B
MEXaHUYECKOM YCTOMYMBOCTH NOKpbITUH. [lpomecchl nerpajaniii NOKPBITUH W pa3sBUTHUSA
KOPPO3UOHHBIX MOPAXKEHUIA

3. CTpykTypa, CBOWCTBA M COBPEMEHHBIC TEHJCHIIMHU TPU CO3JaHUH COBPEMEHHBIX
3aIUTHBIX IOKPBITHN

OcHoBHBIE (YHKITMOHATBHBIC 30HBI MOKPHITUH. MHOTOCIIOWHBIE MOKPBHITHS KaK OCHOBA
CO3MIaHUs BBICOKOAI(D(PEKTUBHBIX MOKpHITHH. Mcmomb3oBanue >¢dexkra MHOTOCIOWHOCTH IS
CHIJKCHHs IPOHHIIAEMOCTH IOKPHITHHA. MexaHn4yeckass yCTOMYMBOCTb KOMIIO3HIIMOHHBIX
MOKPBITUM.

ObecnieueHre yCTOMUYMBOCTH aAr€3UOHHOIO coeqUHEHUs. OCHOBHBIE TUIIBI M IIPUMEPHI
IIPAKTUYECKOrO0 IMPUMEHEHHs 3allUTHBIX IOJIMMEPHBIX NOKpbITMH. HoOBBIE HanpasiieHus

COBCPUHICHCTBOBAHUSA IMOJIMMEPHBIX HOKpBITI/Iﬁ IJI arp€CCUBHBIX CPEI.
4. O0beM yueOHOI TUCHUTIIMHBI

. B 3aueTHBIX B akanem.
Buer yaue6HOI paboTh
eAMHUIIAX yacax

OO01asi TPY/10eMKOCTh JHCUHMILIMHBI 10 Y4eOHOMY ILIaHYy D 180
AyIMTOPHBbIE 3aHATHUS: 1,33 48

Jlexuunm (JIek) 0,89 32

[Ipaktuueckue 3ausatus (113) 0,44 16
CamocrositesibHas padora (CP): 3,67 132
KoHTakTHas camocTosiTeNnbHas paboTa - 0,2
CaMOCTOATENBHOE N3YUEHUE Pa3/IeI0B IUCHUIIIAHEI 131,8
Bux KOHTPOJIA: 3a4eT ¢ OLEHKOH

. B 3aueTHbIX B actpon.
Busl yaeOHOM paboThI

eANHUIIAX qacax
OO01ast TPY/10eMKOCTh JHCUHMILIMHBI 10 Y4eOHOMY IVIaHy D




AyIMTOPHBIE 3aHATHSI: 1,33 36
Jlexuu (JIek) 0,89 24
[IpaxTnueckue 3anstus (113) 0,44 12

CamocrosiTesibHasi padora (CP): 3,67 99

KonTtakTHasi caMocTOsITeNIbHAS paboTa - 0,15

CaMOCTOSATETFHOE U3YUCHHUE Pa3/IeIIOB IUCIUTUTHHBI 98,85

Bua KOHTPOJIAA: 3a4eT ¢ OLEHKOH

AHHOTaNUA padoyeil NPOrpaMMbl JUCHUTITIHHBI
“MarepuajioBe/ieHHe B TEXHOJOTHH 321U THI oT Koppo3un” (b1.B.JIB.07.01)

1. Heau AUCHUMIUVIMHBI: TPUOOpPETEHHE CTYJICHTAMHM 3HAHWUW, HEOOXOIWMBIX st
CaMOCTOSITEILHOTO PEIICHHS BOIIPOCOB, CBSI3aHHBIX C BHIOOPOM MaTepUaioB Jjisi 000PY10 BaHUS
U KOHCTPYKIIMA XUMHUKO-TEXHOJIOTHYECKUX TPOIIECCOB C YYETOM YCIOBUM SKCIUTyaTalluu, a
TaKKe SKOHOMHUYECKHUX U IKOJOTUYECKHUX (haKTOPOB.

2. B pesyabrare wu3yuyeHusi AMCUMIUIMHBI oO0yyawummiics 1o MNporpamme
0akajiaBpuaTa J10JIKeH

Obnadams cnenyronumu npodeccuoHanbHpiMu (I1K) kommeTenusamu:

-CIIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIeHUs Mpu pa3paboTKe
TEXHOJIOTUYECKHX IMPOLIECCOB; BBHIOMpPATh TEXHUYECKHE CPEICTBA W TEXHOJOTHMH C Y4ETOM
AKOJIOTHYECKUX mocieacTBuil ux npumencaus (ITK-4);

- TOTOBHOCTBIO ITPOBOJAMUTH CTAaHJAPTHBIE U CEPTUPHKAMOHHBIE UCTIBITAHUS MaTepUasoB,
U3JCTUI ¥ TeXHoJornueckux nporeccos (ITK-17);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAaHHWE CBOMCTB XMMHUYECKUX AJIEMEHTOB, COCTUHEHUHN U
MaTepHaJIOB Ha MX OCHOBE JUTS PEIIeHus 3a1a4 npodeccronansHoi aestensaoctu (ITK-18).

3namo:

—  wiaccupuKaluo, CTPYKTYpy, COCTaB M CBOWCTBA MAaT€pUAOB, HUCIOJB3YeMbIX, B
YaCTHOCTH, B TEXHOJIOTUSIX 3allIUThI OT KOPPO3UH;

—  MapKHpOBKY MaTepuajoB IO POCCHICKUM U  MEXIYHApOJIHBIM CTaHAapTam,
HCIOJIb3YEMbIX, B YaCTHOCTH, B TEXHOJIOTUAX 3aAIIUTHI OT KOPPO3HH;

—  MPUHIUIBI ¥ METOJBI 3aIIUTHI OT KOPPO3UU;

—  OCHOBHBbIE KOHCTPYKIIMOHHBIE M (YHKIIMOHAJIbHbIE MaTepuajbl, MpPUMEHSEMbIE B
XUMHYECKON TEXHOJIOTUN U XUMUYECKOM aImapaToCTPOCHUH.

Ymemy:

—  aHaJNM3upoBaTh (PHUIUKO-XUMHUYECKHE M MEXaHWYECKHE CBOICTBA MaTepUaNOB, HUX
KOPPO3UOHHYIO CTOUKOCTh U TEXHOJIOTMYHOCTb;

—  palMoHaJIbHO MOAOOpPaTh KOHCTPYKIIMOHHBIA MaTepuan A XHMHKO-TEXHOJIOTHYECKOTO
mporecca (peakTtopa, amnmapara, MallMHbBI) C Y4€TOM METOJOB 3allUThl OT BO3MOXKHOTO
BO3JICHCTBUS TEXHOJIOTUYECKOM CpPE/Ibl HA KOHKPETHBIE KOHCTPYKIIMOHHBIE MaTepHalbl;

Braoems:

—  TOpOCTEHMIIMMHU OIEepanusMH OIPEICIICHUs] CBOMCTB MAaTepHUaNiOB, HCIOIb3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTHSX 3aIIUTHI OT KOPPO3HUH.

3. KpaTkoe coaepxkaHue JMCUMILIAHbBI

BBeaenue



MarepuanoBeeHe KaK HayKa: I[EJIH, 3aJa4d W 3HaueHue AucIUIUIMHbL OO0mue
TpeOOBaHUs, MPEABSIBISIEMbIE K MaTepuaiaM B 3aBUCHMOCTH OT YCJIOBHM HCIIOJB30BAHUS WIIN
JKCIUTyaTaluu. Pa3BuTue Hayku o martepuanax. Poib pycCKMX YYEHBIX B Pa3BUTHM HayKH.
JocTtiwkeHust B o0nacTH  CO3AaHUS  HOBBIX ~ MaTepUANIOB,  TEXHUKO-3KOHOMUYECKas
3pPEKTUBHOCTh UX MPUMEHEHUS. 3HAaUEHUE MATePHAIOB B Pa3BUTUU XMMHKO-TEXHOJOTHIECKUX
MIPOIIECCOB M 00ECIICYCHUH UX O€3011aCHOCTH.

Mopyas 1. ®u3uKo-xuMnYecKre 0CHOBbI MaTepUAJIOBeleHU s

OcHOBHbIE TIOHSTHUS O CTPOCHHUM, CTPYKTYpe U CBOMCTBAX MaTepuanoB. MeTosl
W3Y4EHHUS CTPYKTYpPbI U CBOMCTB MaTE€pPHUAJIOB.

Crpoenne matepuanoB. OCHOBHbBIE TUIBI KpHUCTANIMYECKUX pemieTok. Knaccudukanus
KPUCTAJIJIOB 1O THUIIAaM CBSI3U. AHM30TpPONHUs CBOWCTB KpuctamwioB. CTpoeHHEe peaJbHBIX
KpUCTAJJIOB. Jle(heKThl peaqbHbIX KPUCTAJIJIOB M UX BIIMSHHE HAa CBOMCTBA METAJIJIOB M CIIABOB.
CpoiictBa nucnokauuid. Kpucrammumzaums weramioB u  cmiiaBoB.  CamMonpousBoJibHAs
Kpuctaum3anus.  HecamompousBosibHast — Kpuctajuimzanus.  AMopdHBIE  MaTepuabl.
AnnoTponuyeckue npeBpalieHus: MeTaljIoB.

CpoiictBa matepuaiioB. [Toka3zarenu coiicTB. Kiaccugukanus cBoiicTB. Mexanndeckue,
¢buznueckue, XUMHUYECKUE, AKCIUTyaTallMOHHbIE M TEXHOJOTHYECKHE CBOMCTBAa MaTepUasoB.
[Tokazarenn MeXxaHMYECKHX CBOMCTB, ONpeNeNseMble MpPU CTAaTHUECKUX HCIBITAaHUSIX Ha
pacTsbkeHne M u3ru0. MeToasl  ompeneneHus TBepAaocTd  MarepuanoB. IlokazaTtenu
MEXaHUYECKUX CBOWCTB, ONpeessieMble TPH JUHAMHYECKUX U IUKINYECKUX UCIBITAHUSX.

OCHOBBI TeOpHUM CILIABOB. J(MarpamMmbl COCTOSIHHS CIUIaBOB. TE€PMUHBI U ONpPEACIICHHUS.
JnarpaMmbl — «COCTaB-CBOMCTBO». Da30BbIN COCTAB CIIJIABOB. 3aBUCHUMOCTh MEK]1y CBOMCTBAMH
CILJIABOB M TUIIOM Juarpammbl coctositus. [TpaBuno H.C. Kypnakosa.

Moayab 2. Meta/uin4ecKue MaTepuaJibl

Kene3o u crmiaBel Ha ero ocHoBe. Ctamu W 4yryHbl. JKele30yriepoaucThie CIUIABBI.
CTpyKkTypbl  CIUIaBOB  JKeJIe30-yrjepoid.  JuarpamMmbl — COCTOSIHHUS — JKEJIE€30-LIEMEHTHT.
KomrmoneHTsl, Ga3bl U CTPYKTYpHBIE COCTABIIAIONINE CTaNIeH U OEJbIX YYyTyHOB.

KoHCTpyKIIMOHHBIE METAJUIMYECKUE MAaTepUaibl. YTJIEPOIUCTHIE U JIETUPOBAHHBIE CTAIIN.
Knaccudukanus craneii, ompeneneHue MOHATHS KadecTBa cTainu (TpeOOBaHHA K KAayeCTBY).
Brnusinue yriepona U MOCTOSIHHBIX (T€XHOJIOTMUYECKUX) MPUMECEe Ha KayecTBO CTajH, METOJbI
yIIydlIEHUS KauecTBa CTaiu (MOBBILICHUE €€ KOHCTPYKIMOHHOM Mpo4yHOCTH). BrusHue
JIETUPYIOLMX 3JIEMEHTOB Ha CBOMCTBa crayid. KoHCTpykKiMoHHBIE cTayid. VIHCTpyMeHTalIbHbIE
cranu. Knaccudukanus yriaepoaucThiX U JIETUPOBAHHBIX cTaniel. MapkupoBka ctaneid UyryHsl
u TBepable criaBel. CBoMCTBA M Ha3HaueHWe yyryHa. [lpouecc rpadutuzamuu. YyryHsl cepsie,
Oenbie, KOBKHE, BEICOKOIIPOYHBIE, X CBOMCTBA, 00JaCTh MPUMEHEHHSI, MAPKUPOBKA.

Tepmuueckass oOpadoTka. Teopuss M MpakTHKa TEPMUUYECKOW U XUMHUKO-TEPMUUYECKOM
00paboTKM MeTayuloB M cmiaaBoB. Ilpupoaa, MexaHU3M M YCIOBHS MPOTEKAHUS CTPYKTYPHBIX
npeBpaieHuil B ctanu. Bugsl Tepmuueckoit 06pabotku cranu: omkur I u Il pona, momaHsii u
HEMOJIHBIM OTKUI, HOpMalM3alMs, 3aKalka, OTIHYCK. 3aKaJMBAaeMOCTb M IPOKAIMBAEMOCTH
ctaneii. BnusHue tepmuueckoii o0pabOTKM Ha MeXaHHMYeCKHe CBOMcTBa ctanu. Dusmdeckue
OCHOBBI XUMHKO-T€pMHUYECKON 00paboTku. /Iuddy3noHHoe HachllleHHE MOBEPXHOCTH CTald
HeMmeTaynlaMu. Buapsl u cmocoObl 1ieMeHTauuu. AsoTupoBanue — ctanu. Juddysrmonnas
MeTayun3anus. MloHHast XUMUKO-TepMHuuecKas oopaboTka.

L[BeTHBIE METAIIBI M CIUIABbI HA MX OCHOBE. O0IIas XapaKTepUCTHKA U KIacCU(UKAIIS
MeIHBbIX craBoB. JlaryHu, OpoOH3bI, MeAHO-HUKeJIeBble cIiaBbl. OOIIas XapakTepHCTHKa
AIFOMUHUEBBIX CIUIaBOB. [leopmupyemble allOMHUHHUEBBIE CILIaBbI, JUTEHHBIC ATIOMUHUEBBIE



crmaBel. OOImIas XapakTepUCTHKa MarHUEBBIX CIUIaBOB. JleopMupyemble MarHUEBBIE CILIABBI.
JluteiiHple MarHueBbl€ CIUIaBbl. TUTAaH M CIUIaBbl HA OCHOBE TUTaHA. BIUAHHE JErUPYIOIINX
3JIEMEHTOB Ha CTPYKTYPY M CBOMCTBA TUTAHOBBIX CILIABOB. bepuiumii U CIulaBbl Ha €r0 OCHOBE.
TyromnaBkue MeTaIbl U CIUIaBbl HA X OCHOBE.

[lopomikoBble MeTalIM4eckue Marepuayibl. Marepuanbl ¢ O0COOBIMH 3JIEKTPUUECKUMHU
CBOWCTBAMM.

Moayas 3. IIpyHIMIIBI 1 METOAbI 3AIIUTHI OT KOPPO3UH.

[IpyHOMANBI ¥ METOJBI 3alIUTHI OT KOppo3uu. KOppO3MOHHOCTOMKHE METAIUIMYECKUE U
HEMETAJNIMYECKHE MaTepuaibl. MeToabl 3allluThl MAlIMH M anlaparoB  XUMHYECKHX
IIPOU3BOJICTB OT KOPPO3UH.

Mopayas 4. Hemetauyeckue MaTepuaJibl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYNIPHBIX coennHeHud. CTpoeHue M CBOMWCTBa
nonuMepoB. TepMopeakTHBHbIE M TEpMOIUIACTUYHbIE mMojuMepel. CTpoeHue H CBOMCTBA
mwiactMacc.  OCHOBHBIE  Pa3HOBUJHOCTH  NPOMBIIUIEHHBIX IOJMMEPOB M IJIacTMAcC.
["a3oHanonHeHHbIE MIaCTMACCHI.

OcoOeHHOCTH  CTPOCHHs, CBOWCTBA PpE3WMHOBBIX MarepuanoB. Pe3uHbl 00IIETO
Ha3HAYeHUsl, ClIeUaIbHbIE PE3UHBI U 00JaCTH UX MPUMEHEHHUSL.

Jlakokpacounsie matepuaibl (JIKM). OcHoBuble Bunbl JIKM. Kpacku, naku, rpyHTOBKa,
HImnartjeBKa.

Kepamuueckue marepuanbl. KoHCTpyKIIMOHHAs, MHCTpyMEHTaJdbHas M TEXHHYECKas
kepamuka. Heopranmueckoe crekno. Kiaccuduxamus cTexkon 1O Ha3Hau€HUI0O W o0nacTu
npumeHnenust. Cutamisl. ['padut. Acbect. CoiicTBa 1 007IaCTH TPUMEHEHUS.

Cma3zouHble Macia, IJIaCTUYECKUE CMa3KH, TBEPAbIE CMa304uHble MaTepuaibl. CMa304HO-
OXJIQXKIAFOIINE KUIKOCTH.

JIpeBecHbIe KOHCTPYKIIMOHHBIE MAaTE€PUAIIbI.

AHTUGPUKIIMOHHBIE METAJUTMYECKHE U HEMETAJUIMYECKUE MaTepUaIIbI.

Kommnozunmonnsie wmatepuansl (KM). OOmas xapakTepucTHKa KOMITO3UIIMOHHBIX
marepuanoB.  JlucnepcHo-ynpouenusie KM,  cioucteie KM,  BosiokHucteie  KM.
Komno3unmonnsle MaTepuaibl Ha METAUIMYECKOM U HeMeraumueckoil ocHoBe. CAII
(crieyeHHBIE ~ ANIOMUHHUEBBIE  MOPOLIKHU).  ApPMHUPOBAHHBIE  TOJHMEpPHBIE  MaTepUabl.
Kepamnueckre KOMIIO3UIIMOHHBIE MAaTEPUAIIBL. Y TIIEPOIHBIE KOMIO3ULMOHHBIE MATEPUATIBI.

[ToHATHS 0 HAHOTEXHOJIOTUsAX, HAaHOMaTepuanax. [I[puMeHeHne B NPOMBIILIEHHOCTH.

Bnusnue o0myueHUS Ha CTPYKTYpY, MEXaHHYECKHE CBOMCTBA U KOPPO3UOHHYIO
CTOMKOCTh MaTepHasioB. PainaiuOHHOCTOMKUE CTAJIA U CIUIABHI.

[loHATHS 0 HAHOTEXHOJIOTUsAX, HAaHOMaTepuaiax. [I[pumeHeHre B MPOMBIILIIIEHHOCTH.

Bnusnue o0myueHHs Ha CTPYKTYpPY, MEXaHMYECKHE CBONCTBA U KOPPO3UOHHYIO
CTOMKOCTBh MaTepHayioB. PainalilnOHHOCTOMKUE CTAJIA U CILIABHI.

Moayasb 5. JKOHOMHYECKH 000CHOBAHHBIH BHIOOP MATEPHAIOB.

Bb100p KOHCTPYKIIMOHHBIX MaTepUAIOB Ui KOHKPETHOTO TEXHOJIOTHYECKOTO Mpollecca.
Kputepuu u anroputm BeiOOpa KOHCTPYKIIMOHHBIX MaTepranoB. [IpuHiuna BeIOOpa MaTepuaioB
JUI TIPOLIECCOB, MPOTEKAIOIIUX B YCIOBHUSIX KOPPO3MOHHOIO BO3JEHCTBHA. DKOJIOTMYECKHE U
SKOHOMUYECKUE ACTIEKThl MATEPUATIOBEACHHS U 3aIIUThl MATEPUAJIOB OT KOPPO3HH.

4. O0beM yueOHOM TUCHHUILINHBI

B 3auvernnix | B akanem.
Buner yae6HO# paboTh eIVMHULIaX qacax




OO0mas TPyA0eMKOCTb JUCHUIIJIMHBI M0 Y4eOHOMY IIAHY 8 288

AyIUTOPHBIE 3aHATHS: 2,7 96
Jlexunu 0,9 32
[IpakTudeckue 3aHsATHS 0,9 32
JIaGopatopHbie pabOThI 0,9 32
CamocrosiTesibHasi pa6oTa: 4,3 156

Buj koHTpOJIsA: 3K3amMeH 1 36
KonTakTHas paboTa — MpOMEXKYTOYHAsT aTTECTAIHS 0,4
[ToaroToBka K sK3aMeHy 35,6

Bua ntoroBoro KoHTpoJIs: JK3aMeH JK3aMeH

B 3aderHbix | B actpon.

Buner yue6HOM paboTh eAMHULAX yacax
OO0mas Tpy10eMKOCTb JMCHUILJIMHBI 10 Y4eOHOMY ILIAHY 8 216
AyIMTOpHBIE 3aHATHS: 2,7 72
Jleximn 0,9 24
[IpakTuueckue 3aHATHS 0,9 24
JlabopaTopHbie pabOTHI 0,9 24
CamocrosiTesibHas padora: 4,3 117
Bua konTpoJis: 1 27
KonrtakTHas paboTa — mpoMeXyTOYHas aTTeCTaIUs 0,3
[ToaroroBka K 3K3aMeHy 26,7
Buja uToroBoro KOHTpoOJIs: DK3aMeH DK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«CTtpykTypa metasuioB u ciiiasos» (b1.B.J1B.07.02)

1. leap AUCHUIIMHBI - (OPMHPOBAHHE y CTYJIEHTOB HEOOXOIWMON TEOPETHYECKOM
06a3pl O IpHUHLHKIIAM 00pa3zoBaHusa (a3 B MeTallaXx U CIJIaBaX U O COBPEMEHHBIX METOJIaX
OMHCAHUSA MX YCTOMYMBOCTH, a TaKKe CHOCcOo0ax OMpeleNieHUs KPHUCTAUIMYECKUX CTPYKTYP
YHCTHIX METAJJIOB, TBEPIBIX PACTBOPOB M MPOMEKYTOUHBIX COETUHEHUH.

2.B pe3yabraTe u3y4YeHHMs [MCUMILUIMHBI OOy4YalOUMICA 10 MporpamMmme
0akajiaBpuAaTa J0J/IKeH:

Obnaoams cnenyronumu npodeccruonanbibiMu (ITK) komnerenusamu:

-CIIOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHUYECKUE peUIeHHS Mpu pa3paboTke
TEXHOJIOTHYECKHX IPOIIECCOB, BHIOMpATh TEXHUYECKHE CPEACTBA U TEXHOJOTHH C Y4eTOM
9KOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

-TOTOBHOCTBIO MPOBOJUTH CTAaHAAPTHBIC M CEPTU(PUKAIIMOHHBIC HCTIHITAHUS MaTEPHAIIOB,
U3/ ¥ TexHoIoTnueckux mpoiecco (ITK-17);

-TOTOBHOCTBIO HCIIOJIB30BATh 3HAHWE CBOMCTB XMMHUYECKUX DJIEMEHTOB, COCIUHEHUN U
MaTepHaJIOB Ha X OCHOBE JUIs PEIICHUs 3a1a4 npodeccruonanbHoi aestenbaoctd (11K-18);

3namu:

— TUNBl KPUCTAJUIMYECKHUX PEUIETOK, MHAEKChl Muiepa, MeTajuibl, OTHOCSAIIUECT K
Pa3HBIM KPUCTAJUIMYECKUM CTPYKTYpam;



— BIIMSHUE CTPOCHUS M CTPYKTYPHI KPUCTAIUIOB M JIe(DEKTOB MX CTPOCHHS HAa CBOWCTBA
METaJUIOB U CILIABOB;

— BJIMSIHUE IPUMECEH, B YaCTHOCTH BOJOPO/1a Ha CBOMCTBA METAJLJIOB U CIIABOB;

— MOPQOJIOTUIO TOBEPXHOCTH, POPMBI POCTA M TUITBI TOBEPXHOCTH.

Ymems:

— ompeneNsaTh NeeKThl CTPYKTYPhI METAJUIOB U CILUIABOB;

— YMETb OMNpPEACNATh TUIl CTPYKTYPHI CIUIABOB, CTPOUTH AHMArPAMMBbI COCTOSHUSA.

Braoemy:

— METOJIaMH BbIpAIIMBAaHUSI MOHOKPHUCTAILIOB;

— DJIEKTPOXUMHYECKUMHU, ONTHYCCKUMHU, MEXAaHUUYECKUMH M DJIEKTPOHHBIMH METOJaMHU
HCCTIE0OBAHUS TTPOLIECCOB KPUCTAIUTU3AIUY, CTPYKTYPHI U CBOMCTB METAJIJIOB M CIJIABOB.

3. Kpatkoe conep:xaHue JUCIUILTAHBI

1. Beenenue

OOBEKT M3yUYEHUS: CTPYKTYypa U CBOMCTBA METAUTMYECKUX MATEPHAIOB, B OCOOCHHOCTH
MIPUMEHSEMBIX B DJIEKTPOXUMHUYECKUX OOJACTAX M B 00IACTH 3aIIUTHI OT KOPPO3HUHU.

2. CTpyKTypa METaJUIOB U CIUIaBOB: OOIIUE BOMIPOCHI.

Uneanpapie w1 aeeKTHbIE CTPYKTYPHl. THIIBI KPUCTALIUYECKUX PEIIETOK, WHJIEKCHI
Muniepa, MeTauIbl, OTHOCSIIUECS K Pa3HBIM KPUCTAIUTMYECKUM CTPYKTypaM. THIIBI 1e(eKTOB.
3epHa W MeEX3€peHHbIe TpaHUIlbl. AMOPPHBIE W HAHOKPUCTALIMYECKUE METATUYCCKUE
Matepuaibl. OCOOEHHOCTH CTPYKTYPhI U CBOMCTB MaJIbIX YaCTHILI.

3. CtpykTypa METaJIOB U CIUIABOB: CIEIMATbHBIE BOIPOCHI.

CmiaBbl: TEpMOAMHAMHUKA JBYXKOMIIOHEHTHBIX CHUCTEM, JUArpaMMbl COCTOSIHMS. THIIbI
CTPYKTYpHI crutaBoB. [Iporieccrl Bo3Bpara u pekpucramum3anuu. Meramiorpadus. Mopdomorus
MOBEPXHOCTH, (POPMBI POCTA U THUIIBI MOBEPXHOCTH. CTYIMEHH pOCTa, TEPPachl, U3JIOMBI.

4. 3apoKJIeHHE U POCT KPUCTAIIIOB.

Havanpubie cTanuu 3apoxaeHus (Hykieanus). TepMoanHaMUKa U KHHETHKA HYKJICAllUU.
Poct xkpucrammoB. MaccoBas kpuctaimmzanusa. [loCIOWHBINA, CIOMCTO-CIMPAIbHBIA U
«HOPMAaJIbHBII» pocT rpaHeil. MeToapl BbIpallMBaHUs MOHOKpHUCTAIUIOB. IIpemmyinecTBenHas
OopHeHTaIus (TEKCTypa).

5. ®U3MKO-MEXaHUUYECKHE CBOMCTBA METAJIOB U CIIJIaBOB, UX CBSI3b CO CTPYKTYPOM.

Bnusinue rpanuil 3epeH U JApyrux AeQeKTOB Ha CBOMCTBA METAJIOB U CILIABOB.
MexaHuueckue, JIEKTPUYECKME U MarHUTHbIE CBOMCTBA. MeToAbl HCCIEAOBaHUS CBOMCTB.
Bnusinne npumeceii, B 4aCTHOCTH, BOJIOPOJIa HA CBOMCTBA METAJUIOB U CILJIABOB.

6. MeTo1bl uccie10BaHus IPOLIECCOB KPUCTAIU3AIUH, CTPYKTYPbl M CBOWCTB METAJNIOB
U CILJIaBOB.

DIEKTPOXUMHUYECKUE, ONITUYECKHE, MEXaHUUECKUE U 3JIEKTPOHHBbIE MEeTOIbl. HekoTopblie
METO/IbI MCCIIEOBAaHUS MOBEPXHOCTH W MOBEPXHOCTHBIX CIIOEB METAIJIOB. DJEKTpoHOrpadus,
CHEKTpalbHBIE METOJBbI, 30HJOBBIE MeToAbl. (OCOOEHHOCTH WHccienoBaHUN B oOnacTu
rajabBaHONOKPBITUNA U KOPPO3HOHHBIX CBOMCTB METAJIJIOB U CILIABOB.

4. O0beM yuyeOHOM TUCHHMILINHBI

Busie! yue6uoi paGoTsI B 3aueTHBIX B akanem. B actpomn.
eIUHUIAX yacax Jacax
OO0mass TPYI0EeMKOCTL AHUCHUILIMHBI 11O
Py 8 288 216

Y4eOHOMY IJIaHy

AYAUTOPHBIE 3aHSITHS: 2,67 96 72




Jlexuu (JIek) 0,89 32 24

[IpaxTnueckue 3ansrus (113) 0,89 32 24

JIaboparopubie paboTs (JIP) 0,89 32 24
CamocrositesibHas padora (CP): 4,33 156 117
Buja koHTpOJISI: IK3aMeH 1 36 27
KonTakTHast paboTa — MpOMEXyTOUHAS 0,4 0,3
[TonroToBKa K SK3aMeHy 35,6 26,7

AHHOTAIUs padoyell MPOrpaMMbl AN CHHUINIHHBI
«MeToabl ucc/IeTOBAHUSI MATEPHAJIOB U NMPOIECCOB XUMHYECKOIH TEXHOJI0T MM
(b1.B.J1B.08.01)

1. eab AMCHMIIMHBI MPHOOPETEHUE CTYJAEHTAaMH 3HAaHUM TEOPETHYECKUX OCHOB
COBPEMEHHBIX METO/IOB (PU3MKO-XMMHUYECKOTO aHajlu3a U HCCIeOBAaHUS MaTepHalioB U
MIPOLIECCOB XUMUYECKOM TEXHOIOTHH.

2. B pe3yabraTe wu3yYeHHs] UCHMIUVIMHBI o00y4yaloluiicss N0 mNporpamme
0akajiaBpuaTa J10JIKeH:

Obnadams cnenyronumu tipodeccruoranbabpiMu (I1K) kommerenmusmu:

-CIIOCOOHOCTBIO TPOBOAWTH AaHAN3 ChIPhS, MaTEPUAJIOB W TOTOBOM MPOIYKLHH,
OCYIIECTBIIATH OIIEHKY pe3yinbraToB aHanu3a (I1K-10);

-TOTOBHOCTBIO MPOBOJUThH CTaHIAPTHBIE U CEPTU(PHUKAIMOHHBIE UCIIBITAHUS MaTepUasoB,
U3JCTUI ¥ TeXHoJornueckux nporeccos (ITK-17);

3namo:

— KJIAaCCHMYECKHE MpHeMbl pabOThl Ha HCCIIEI0BATEIbCKIX TPUOOPAX;

— OCHOBBI IIPOBEJIECHUS CJIOKHBIX MHOTOYPOBHEBBIX HAy4YHBIX JKCIIEPUMEHTOB C
HCII0JIb30BAHHMEM HOBe1Iero o0opy1oBaHus;

— METOo/bl MIOMCKA, aHAJIM3a U CUHTe3a MHPOPMAIMH 110 MaTepuaiaM U Ipoleccam;

Ymemo:

— BBIOMpATh ONTUMAIbHBIA METOJ HCCIECJOBAaHHUS MaTEpUaJOB U IPOIECCOB IS
KOHKPETHBIX 33]1a4;

— BBINIOJIHATh (DPUBUKO-XMMHUYECKUE UCCIICOBAHMs, HaIpaBJIeHHbIE Ha pPa3pabOTKy
HOBBIX U MOBBIIIEHUE KaYECTBA YK€ CYIIECTBYIOIINX MAaTEPUAIIOB;

— OCYILECTBJIITH KOHTPOJIb COCTaBa, CTPYKTYpbl W CBOWCTB MAaTE€pUaJoB C
WCIIOJIb30BAHUEM COBPEMEHHBIX AHAIMTHYECKUX CPEACTB M KOMIIBIOTEPHOIO MPOrPaMMHOIO
obecneueHus;

— CaMOCTOATEIBHO IOJy4aTb M HHTEPIPETHPOBATh AHAIUTUYECKUE JAHHBIE C
HCIOJIb30BAHUEM COBPEMEHHOTO MPOrPaMMHO-METOAMYECKOTO 00ECTIEUEeHNUS;

Braoemy:

— OCHOBHBIMH COBPEMEHHBIMH  (PU3MKO-XMMHUYECKUMHU METOJaMM  MCCIIEIOBAHUS
MaTepHaIOB U NPOLIECCOB;

— CXeMaMHM YCTPOHCTB M NpPUHIMUIAMH pabOThl COBPEMEHHBIX HPUOOPOB IO
HCCIIEIOBAaHUIO MaTEPUAJIOB U IIPOLIECCOB.

3. KpaTkoe cofepxaHue AMCLMUILIMHEI

1. MeTo KOMOMHAIIMOHHOTO paccesiHusl Ha MUKPOCTIEKTPOMETE.



MetonoM KoneOaTeNbHOW CHEKTPOCKONUH — CIEKTPOCKONHS KOMOMHAIMOHHOTO
paccessuust (KP) wnm Raman-cnextpockonusi (RS). O3HakomiieHHE CTYJIEHTOB C SIBIICHHEM
KOMOMHAIIMOHHOTO paccerBaHMs cBeTa M comocraBieHue ero c¢ HWK-cnekrpockonueii.
O3HakoMIIEHHE CTYJICHTOB C YCTpOiicTBOM M pabotoii Raman-criektpomerpa Senterra, pupMsI
Bruker, moka3 Ha KOHKPETHBIX HpPHUMEPax CXOJCTB W BO3MOXHBIX OTJIMYMHA B CIEKTpaXx,
3aperuCTPUPOBAHHBIX IPU PA3IUYHBIX A U C MOJIAPU3ATOPOM, U C TaOJIMLIaMU, HEOOXOAUMBIMU
JUIS. UHTEPIIPETaIH CIIEKTPOB.

2. DNEeKTPOXUMHUYECKHE U (POTOCIIEKTPOMETPUUECKHUE METO bl UCCIIEI0OBAHUSI.

MeTtoipl U3ydeHHsI pacTBOPOB (C MOMOIIBIO SIAEPHOIO MarHUTHOTO pe3oHaHca (SAMP),
HEHUTPOHHOTO pAacCesiHUS, PAcCesTHUS PEHTICHOBCKUX JIyded moa MaisiMu yriaamu (PMY),
muHamuueckoro cseropaccesHus ([ICP), muddepenunanbHOM ckaHUpYIOIIEH KalopuUMETpUu
(ACK) u ap.) mIMpOKO MPUMEHSIOTCS KJIacCHYECKHEe (CIEeKTPOPOTOMETPUSi, KOHAYKTOMETPUS U
MTOTEHITUOMETPHS).

3. HccrnemoBaHue  pEOJIOTHYECKHMX CBOMCTB ~ HEHBIOTOHOBCKUX  JKHMJIKOCTEH H
BBICOKOKOHIIEHTPUPOBAHHBIX JUCTIEPCHBIX CUCTEM C TOMOIIBIO POTALIMOHHOTO BUCKO3UMETPA.

[lonmyuenue peosoOTHYECKUX KpUBBIX TeueHUusI U A(G(GEKTUBHONW BSI3KOCTH JUIA
HEHBIOTOHOBCKHUX KUAKOCTeH. O3HAKOMIIEHBI C COBPEMEHHBIM MPELHU3UOHHBIM POTALMOHHBIM
peomerpoM HAAKE RSI, koTOpBIli NO3BOJNSET NPOBOAWTH Pa3HOCTOPOHHEE MCCIIETOBAaHUE
TUKCOTPOIHBIX CBOWCTB CTPYKTYpHpoBaHHBIX nucnepcHbix cucreM (CHAC) (umkiaudeckoe
pa3pylIeHHe-BOCCTAHOBIIEHNE, BOCCTAaHOBJIEHHE IMOJ JAeWCTBUEM  Cia0OM  OCHMWJUISIIHM,
CTyMEHYaToe M IUIAaBHOE HarpyXeHHe-pasrpy)KeHHE ¢ aBTOMATHYECKOH 00paboTKOM
TMCTEPE3UCHBIX KPUBBIX), CO3/IaHHE MPOrpaMMbl AJISl CI0KHOTO MCCIIEIOBAHUS PEOTOTHYECKUX
CBOMCTB B TpeOyeMBbIX HHTEPBAJIaX PEOJOTUUECKHUX MTaPaMETPOB.

4. KpaeBoil yroja cMauyMBaHUs.

HccenenoBanue M3MeHEHHUs yrila CMauMBaHMs Ha Pa3iIUYHBIX MMOBEPXHOCTAX C TEUCHUEM
BpeMeHHU. JICTEeKTMpOBAaHME COCTOSIHUS IIOBEPXHOCTH, a TaKXKe€ aHalu3 IPOLECCOB,
IIPOUCXOJAIIMX B IPUIOBEPXHOCTHOM CJIO€ BEUIECTBA TOJIIMHOM IOPSAJKA HECKOJIBKUX
HAaHOMETPOB IIPH KOHTaKTe C J>XUAKMMH cpefaMu. l3mepeHne INOBEpXHOCTHOM DSHEPIHH,
ONpECIICHUE IIEPOXOBATOCTH IOBEPXHOCTH, YCTAHOBJICHME TOYHOIO BpPEMEHU Hayala H
CKOPOCTH MPOLIECCOB KOPPO3UU METAIIIOB, B TOM YUCJIE IIPY IPUMEHEHUH 3aLIUTHBIX IOKPBITHH,
UMEIOIUX HAaHOPAa3MEpPHYIO TOJIIUHY, OLICHKY CTENEHHU 3arpsi3HEHHOCTH IOBEPXHOCTEN
(1aHHBIM METOJIOM MOXHO BBISBJIATH 3arpsA3HEHMs], HEIETEKTHpYeMble BH3YyalbHO, a MHOTJA
Jla’ke C IOMOINBI0O MHKPOCKOIMH), HCCIIE0OBaHHE OOpa30oBaHUS CMAYMBAIOIIMX IUIEHOK Ha
MIOBEPXHOCTAX MaTepUaloB B YCIOBHSX IOBBIIIEHHOM BIaKHOCTH (IIPOLlECC MOXKET HMETh
peliaroniee 3HaYeHWE Ul MaTepuasioB, MPUMEHSEMBIX B 3JIEKTPOTEXHUKE U 3JIEKTPOHUKE),
OTIPEJEIICHUE JI0JIM KaKJI0r0 U3 KOMIIOHEHTOB B IOBEPXHOCTHOM CJIOE.

5. PEHTIeHOCTPYKTYpHBIN aHAIIU3 MATEPUAIOB

ManoyrinoBoe paccesHue M MNOpOUIKOBasg AUDpaKkIMs B HCCIEIOBAaHMM MaTepHAaJIOB.
Omnpenenenne CTPYKTYpbl WM OTJEJIBHBIX CTPYKTYPHBIX MapaMeTPOB PAacCEUBAOLIET0 00BEKTa
10 3aBUCUMOCTH MHTEHCUBHOCTH PACCEIHHOTO MOHOXPOMATHYECKOIO U3IY4YEHHUs, TPOLIEALIETO
yepe3 o0pasell, OT yriia paccestHusL.

4. O0beM y4eOHO I CHUILIMHBI

B 3auernbix| B akamem. | B actpon.
Buibl yue6HOM paboThI eIMHUIIaX qacax qacax
Oo0mast T 0€MKOCTh AWCHHUILIAHBI N0 Y4€0HOM

fast TpyA Auet y Yoo4 144 108
MJIaHy




AYyIUTOPHBIE 3aHATHUS: 1,84 66 49,50

Jlaboparopubie paboTsl (JIP) 1,84 66 49,50
CamocrosiTesibHast padorta (CP): 2,16 78 58,50
KoHTakTHas caMoCTOsITeNbHAs paboTa 0,2 0,15
CamocTosTeTbHOE H3YUeHHE Pa3AeiIoB TUCIUIUTUHBI 77,8 58,35

Buja KOHTpOJISi: 3a4eT ¢ OLleHKOM - - -

AHHOTaN U padoyeil NPOrpaMMbl JUCHUIITIHHBI
«IloxpbiTus» (b1.B./1B.08.02)
1l.lenu OUCLMIIIIMHEI:

- IpUOOpPETEHNE CTYIEHTAaMU 3HAHUI TEOPETUYECKHMX OCHOB COBPEMEHHBIX METO/IOB
(U3MKO-XMMHUYECKOTO  aHaju3a U KCCIIEOBaHUs MAaTepHalloB M MPOLECCOB, MPUMEHSIEMBIX B
TEXHOJIOTUSIX HAHECEHUS MOKPBITUH.

2. B pe3yabraTe wu3yYeHHs MCHMIUVIMHBI oO0y4yalouuiicss N0 mnporpamme

0akajiaBpUaTa J10JIKeH:

Obnadams cnenyronumu tipodeccruoranbabpiMu (I1K) koMmmerenmusmu:

-CIIOCOOHOCTBIO TIPOBOJUTH AaHAIU3 CHIPhS, MATEPUAIOB M TOTOBOW MPOAYKIIHH,
OCYIIECTBIIATH OIEHKY pe3ynbraToB aHanu3a (ITK-10);

-TOTOBHOCTBIO TIPOBOJIUTH CTAHAAPTHBIE W CEPTHU(HUKAIMOHHBIC UCTIBITAHHUS MaTEPHAIIOB,
U3 ¥ TexHosornueckux mnporeccos (ITK-17);

3Buars:

- KJIaCCU(PHMKAIMIO MOKPBITUH M0 METOAAM MOJIy4eHHs, HA3HAUYCHHUIO, XapaKkTepy (pU3UKO-
XUMHUYECKOI'0 B3aUMOJIEUCTBUS C OCHOBOMH,

- OCHOBBI TIPOBENICHUS CJIOKHBIX MHOTOYPOBHEBBIX HAyYHBIX O3KCIEPHUMEHTOB C
WCIIOJIb30BaHUEM HOBEHIIIEro 000pyI0BaHUS;

- METOJIbI TIOMCKA, aHAJIW3a U CUHTE3a HH(OpMAIUK TI0 MaTeprajaM U IpoleccaM;

Ymems:

-BBIOMPATh ONTUMAJIBHBIA METOJI HCCIICIOBAHNS MaTepraia MOKPBITUS JJI1 KOHKPETHBIX
3a]ad4;

-BBINIOJIHATh HMCCJICIOBAHMS, HAIpaBiCHHbIE Ha pa3paOOTKy HOBBIX W TOBBIIICHUE
KauyecTBa YK€ CYIIECTBYIOIIUX TOKPBITHH;

-OCYIIECTBJISATh  KOHTPOJIb  COCTaBa, CTPYKTYphl M  CBOMCTB MOKPBITHHA €
WCIIOJIb30BAHUEM COBPEMEHHBIX AHAIMTHYECKUX CPEACTB U KOMIIBIOTEPHOTO IPOTrPaMMHOTO
o0OecIeyeHus;

-CaMOCTOSITENIFHO ~ TMOJy4aTh W  HWHTEPIPETHUPOBATH AHANUTHYECKHE JaHHbBIE C
HCIOJIb30BaHUEM COBPEMEHHOTO MPOTrPaMMHOT0 00ECTICUeHUS;

Bnaoemo:

-OCHOBHBIMU  COBPEMEHHBIMU  (PU3UKO-XUMUYECKUMHU  METOJaMHU  HCCIEIOBAaHUS
MaTepHaIoB U MPOLIECCOB;

-CXe€MaMH yCTPOMCTB U MPUHITUIIAMH padOThl COBPEMEHHBIX MPUOOPOB MO UCCIETOBAHUIO
MaTepHaIoB U MPOIIECCOB.

3.KpaTkoe cogep:kanue pa3aejioB AUCHUIIHHBI
JucuumuinHa Brmoyaer 11 mabopaTopHbIX paboT, CrpyNIUPOBAaHHBIX B 5 MOTYyJIEH.
Mopyas 1. Meroasl NOATrOTOBKH 00pa3uoB VIS HCCJACAOBAHMI M oNpeaeseHue



TOJIIIMHBI ¢()OPMUPOBAHHOIO MOKPBHITHS.

HccnenoBanue MUKPOCTPYKTYPbI METOJJAMU MUKPOCKOIIMYECKOTO aHAJIN3a C IIOMOIIIbIO
ONTUYECKOTO WM 3JIEKTPOHHOTO MUKpockona. [lonydyeHne npakTHYecKuX HaBBIKOB MOATOTOBKU
o0pa3moB il HMCCIENOBAaHMKA METOJaMH MHKPOCKONMHMYECKOro aHanuza. OnpenencHue
KOJIMYeCTBa, (OPMBI, pasMepa OTACIBHBIX (a3, UX B3aHMMHOTO PACIIOJIOKEHUS; UMEIOIIHNECs B
o0pa3ie BKIIOUYeHUs! 1 MUKPOAePeKThI; popmMy, pa3mMepsl 3epeH U Top.

Omnpenenenre TONIIUHBI METAUIMYECKUX TMOKPBITUNH XUMHUYECKUMHU U (PU3NUYECKUMHU
METOJaMH.

Mopyas 2. XumMuveckne MeTobl HaHeCeHHUs! OKPBHITHIA.

HccnenoBanue mporiecca OCakJI€HUS HUKEINs MyTeM XUMHYECKOTO BOCCTAHOBJICHMUS;
HCCIIEIOBAaHUE CKOPOCTH MPOIlecca XMMUYECKOTO0 HUKEIUPOBAHMS B 3aBUCUMOCTH OT MPHUPOIbI
MIOKPBIBAEMOTO METajula, cocTaBa pacTBopa, pH u TeMmeparypsl; onpeneneHue cTabUIbHOCTU
pacTBopa B pPa3IMYHBIX YCIOBUSX IPOBENEHUs 3KcrnepuMeHTa. O3HAKOMIIEHHE C IPOLIECCOM
OCQKJCHHS MEIU IMyTeM XMMHYECKOTO BOCCTAaHOBJIEHUS; UCCIEI0BaHNE BIMSHUS TUIIA JIMTaH[a
u pH pacTBOpa Ha CKOPOCTH OCAKIEHHS METU M KAU€CTBO MOKPBITHS.

Moayas 3. HaHnecenue NOKPBITHI MeTOAaMH  OKCHAUPOBAHUS "
dbochaTuposanus

HccnenoBanue mpoieccoB KPUCTAIUIMUECKOTO M aMopdHoro docdaTupoBaHus.
OmnpeneneHre ONTUMAIbHBIX IapaMeTpPoB pabOYMX PACTBOPOB, ONpEJEIIEHUE CBOMCTB
(hochaTHBIX TOKPHITHH.

N3ydenue mporeccoB GOpMUPOBAHUS OKCHUJIOB HAa TIOBEPXHOCTH YEPHBIX WM I[BETHBIX
MeTaiioB. OKCUIMPOBAHUS aTIOMUHUS U €r0 CIIaBOB. TepMuyeckoe, XUMUUECKOe (BOPOHEHHE)
¥ DIEKTPOXUMHUIECKOE OKCHANPOBAHME YEPHBIX METaUIOB. [loydeHne MOKPBITHIA C 3aJaHHBIMH
CBOMCTBAMHM: BBICOKOH TBEPAOCTBIO, M3HOCOCTOMKOCTBIO, XOPOMIMMH JMAIEKTPUUECKHMH
CBOMCTBAMM., MATOBBIX, YEPHBIX, OIECTAMINX, C CHHEBATHIM OTIUBOM.

Moayib 4. . DJIeKTPOXUMHYECKHE MeTOJbl HaHeCeHHUs MOKPBITHIA.

N3ydyeHue »HIEKTPOXMMHUYECKHX CIIOCOOOB TOJIYYEHUS TMOKPBITUH - LIMHKOBaHUA,
KaJIMUPOBAHMS, MEHEHUS, HUKEIUPOBAHUS, XPOMUPOBAHHUS, OJIOBSHUPOBAHUS, CBUHLICBAHMS,
KOOAJIbTUPOBAHMS, KEJIC3HEHUsI, CepeOpeHHUs, 30JI0UCHHSI.

HccnenoBanue 1mpouecca 3JIE€KTPOXMMHYECKOTO IMHKOBAaHMS, BIUSHUA COCTaBa
ANEKTPOJINTA U PEXKHUMA JIEKTPOJIN3a HAa KAYECTBO MOKPBITUN, CTPYKTYPY U BBIXOJ 10 TOKY.

HccnepoBanue mnpouecca METHEHUs, BIUSHUA COCTaBa JJIEKTPOJIMTA MU PexXUMa
AIIEKTPOJIM3a HA BBIXOJ MO TOKY MEIW, Ka4ecTBO M (PU3MKO-XUMHUYECKUE CBOWCTBA MEIHBIX
MOKPBITHIA.

HccnenoBanue npoiecca 0JOBIHUPOBAHUS, U3yUYEHUE BIMSIHUS COCTABA JJIEKTPOJIUTA U
pexuMa 3MIEKTPOJIM3a Ha KAYeCTBO MOKPBITUM U BBIXOJ 110 TOKY.

Moayas 5. Hcciieqopanue MEXaHHYECKUX H CTPYKTYPHBIX CBOMCTB IOKPBLITHH

N3ydyeHne MeTOMOB KOHTPOJS TBEPAOCTH MOKPBITHI. 3HAKOMCTBO C YCTPONCTBOM
MHUKpPOTBEPJOMEpPA U METOJUKON M3MEPEHHUsT MUKPOTBEpAOCTU. OIpeneacHne MUKPOTBEPIOCTH
JUIL OLIEHKM TBEPJOCTU OYEHb MaJblX (MUKPOCKONHMYECKHX) 00beMOB MarepuaioB. OleHka
TBEPJIOCTU OTJIENBHBIX (a3 WM CTPYKTYPHBIX COCTABISIONIMX CIUIABOB, a TaKXKe pPa3HUIIBI B
TBEPAOCTH OTACIBHBIX YYaCTKOB 3THUX COCTABJISAIOIINX.

N3ydyeHne METOJOB KOHTpOJII NOPUCTOCTH MOKPBHITHI. 3HAKOMCTBO € METOJUKOU
U3MEpPEHUs1 MOPUCTOCTHM M NPUTOTOBIEHHUS COOTBETCTBYIOIIMX WHIAMKATOPHBIX MacT U
pactBopoB. [IproOpeTeHne HaBBIKOB ONpeAEIeHNs MOPUCTOCTH PA3TUYHBIX MTOKPBITHH.



B 3auernbix| B akagem. | B actpos.
Bu/b! yae6HOH paboTh! eMHMIAX |  dYacax Jacax
O0masi Tpya10eMKOCTh JMCUMILIMHBI MO Y4eOHOMY] 4 144 108
MJIaHy
AYyIUTOPHBbIE 3aHATHUS: 1,84 66 49,50
Jlaboparopubie paboTsl (JIP) 1,84 66 49,50
CamocroniTesbHasi padora (CP): 2,16 78 58,50
KoHTakTHas caMOCTOsITeNIbHAS paboTa 0,2 0,15
CaMOCTOSATEIbHOE U3YUSHUE PA3JICIIOB TUCITUTUIAHEI 77,8 58,35
Bu KOHTPOJISA: 3a4eT ¢ OLEHKOM - - -

AHHOTanuA padoyeil nporpaMMbl
«IIpakTHKA M0 MOJYyYeHUIO IEPBUYHBIX MPO(eCCHOHATBHBIX YMEHH H HABBIKOB, B TOM
YHCJIe TEPBUYHBIX YMEHHH H HABHIKOB HAYYHO- HCCJIEI0BATEIbLCKOI TesITeTbHOCTH
(b2.B.01(Y))

1. Heab npakTUKH — TOJydeHHE OOYYAIOUIMMCS TIEPBUYHBIX MPOGECCHOHATBHBIX
YMEHUH M HaBBIKOB ITyTEM CaMOCTOSITETLHOTO TBOPYECKOTO BBITIOJTHEHUS 3a/1a4, TIOCTABICHHBIX
MPOrpaMMON  TPAKTHKH, B TOM YHCJIC TICPBUYHBIX YMEHUH W HABBIKOB HAyJYHO-
MCCIIEI0BATEIILCKOM eI TeTbHOCTH.

2. B pe3yabrare mnpoxoxaeHUs TMNPAKTHUKH O0y4YalwIIUiicA 10 MNporpamMmme
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyronumu (I1K) komneTeHImsIMMU:

- CIIOCOOHOCTP U TOTOBHOCTb OCYHIECTBJIATh TEXHOJOTHYECKUIl Mpolecc B
COOTBETCTBUU C PErjJaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CpEeACTBAa JUIsl H3MEpEHUs
OCHOBHBIX ITApaMETPOB TEXHOJOTHYECKOTO MPOoIecca, CBOMCTB chIpbs U nmpoaykuuu (ITK-1);

- TOTOBHOCTb TMPUMEHSATh AHAJUTUYECKUE U UHUCICHHBIE METOJbl PEeLICHUS
MIOCTABJICHHBIX 3aja4, HCIOJIb30BaTh COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH, MPOBOIUTH
00paboTky uH(pOpPMALMKM C HCIOJB30BAHUEM TMPUKIAJAHBIX MPOrPAMMHBIX CPEICTB CQepsl
npodeccronansHo aestensroctu (ITK-2);

- TOTOBHOCTh ~ HCIOJB30BaTh  HOPMATHUBHBIE  JOKYMEHTHl IO  KauyecTBY,
CTaHJapTU3AIMHN U cepTU(UKALMY MPOTYKTOB U U3CIUMN, 2JIEMEHTHl 5KOHOMUYECKOTO aHaIHU3a
B mpakTuyeckoil nestensHoctH (ITK-3);

— CIIOCOOHOCTh NMPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUS HpU pa3paboTke
TEXHOJIOTUYECKHX IPOLIECCOB; BBHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHH C Y4ETOM
9KOJIOTMYECKUX TOoCeAcTBHI ux npumeHenus (I[1K-4);

— CIIOCOOHOCTH MCIOJIB30BATh MTPABUJIa TEXHUKH 0€30MaCHOCTH, TPOU3BOICTBEHHON
CaHUTApUU, TMOXApHOW O€30MacHOCTH W HOPMBI OXpaHbl TPyJa; H3MEpATh U OILIEHHUBATH
napaMeTpbl MPOU3BOJCTBEHHOTO MHUKPOKIMMATAa, YPOBHS 3albUICHHOCTH M 3ara30BaHHOCTH,
rymMa, ¥ BUOpanuu, ocserieHHocTd pabounx mect (ITK-5);

- CIIOCOOHOCTh ~ HallaXMBaTh, HACTpauBaTh W  OCYIIECTBISATH  MPOBEPKY
obopymoBanus u mporpammHubIx cpeacts (ITK-6);

- CMOCOOHOCTh  TPOBEPSATh  TEXHUYECKOE  COCTOSHHE,  OPraHU30BBIBAThH
MpOQHUIAKTUYECKUE OCMOTPHI M TEKYIIUl PEeMOHT 0OOpydOBaHUS, TOTOBUTH OOOPYIOBaHHE K
PEMOHTY M IPUHUMATH 000pynoBanue u3 pemonta (I1K-7);

- - TOTOBHOCTh K OCBOCHHMIO W DKCIUTyaTallud BHOBb BBOJMMOTO 00OpPYIOBAaHHS
(IIK-8);

- CIIOCOOHOCTh ~ AQHAIM3MPOBATh TEXHUYECKYIO JOKYMEHTAIlMI0, [OJA0UpPAaTh
00opyoBaHue, TOTOBUTH 3asBKU Ha MproOpeTeHne u peMoHT obopynoBanus ([1K-9);



- CIOCOOHOCTh MPOBOJUTH AHAIU3 CHIPbSl, MATEPUAJIOB M TOTOBOW IPOIYKIUH,
OCYIIECTBIIATH OLIEHKY pe3ysbraToB aHaimmu3a (I1K-10);

- CMOCOOHOCTh BBIABIATH M YCTPAHATH OTKIOHEHUS OT PEXUMOB palbOTHI
TEXHOJIOTHYECKOT0 000pyIOBaHMS U TApaMeTPOB TexHoJIoruueckoro mporecca (ITK-11);

- CMOCOOHOCTh  IJIAHMPOBAaTh W TMPOBOAWUTH  (PU3HYECKHME U XHUMHUYECKHE
HKCTIIEPUMEHTHI, IPOBOJUTH 00paOOTKy MX PE3yIbTAaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATh
THIOTE3bl M YCTAHABIMBATh T'PAHUIIBI WX IMPUMEHEHHUs, MPUMEHATh METOJbl MaTeMaTHYECKOTO
aHaJIM3a U MOJICTUPOBAHUS, TEOPETHUYECKOTO U IKCIIepUMEeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTh TPOBOJHMTH CTaHAAPTHBIE H CEPTU(UKALMOHHBIE HWCIBITAHUS
MaTepHaioB, U3JCIHNI 1 TeXHOIorn4eckux mnporeccos (I1K-17);

- TOTOBHOCTbH HCIIOJIb30BaTh 3HAHNWE CBOMCTB XMMHUYECKHUX DJIEMEHTOB, COCIHHEHUI
Y MaTepualioB Ha UX OCHOBE VTS PEIICHHs 3a1a4 npodeccroHanbHoit aestenpHocTh ([TK-18);

- TOTOBHOCTH MCIOJIB30BAaTh 3HAHUS OCHOBHBIX (DM3NYECKUX TEOPUH ISl peIIeHUs
BO3HUKAIOMNX (PU3WYECKHUX 33]a4d, CAMOCTOSITEIBHOTO MpUoOpeTeHus (PU3NYECKUX 3HaHUH, IS
MOHUMaHUS MPUHITUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOSAIINX 32 TPEACIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTh M3y4aTh HAayYHO-TEXHUYECKYI0 WH(MOPMAIMIO, OTEYCCTBEHHBIH U
3apyOeKHBIN ONBIT 1Mo Tematrke nccienopanus (ITK-20)

3namo:

- MOPSZIOK OpTaHW3allfy, IJIAHWUPOBAHUS, TPOBEACHHUS W 00ECHeueHHUs] HayIHO-
HCCIIEIOBATENIbCKUX pabOT € UCTIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOT Uil

- MOPSZIOK ~ OpraHW3alli{, IUIAHWUPOBAHWS, TIPOBENEHHs H  OOecredeHUs
00pa3zoBaTeIbHON JEATEIHHOCTH 10 TTPO(HITIO H3ydaeMOi MporpaMMbl OakaiaBprata

Ymemo:

- OCYIIECTBJISAITh MOUCK, 00pabOTKYy M aHAJIN3 HAyYHO-TEXHUYECKOW HHGMOpMAIN
o PO (PHITIO MPOMACHHON MPAKTHKHU, B TOM YHCIIe C MpUMeHeHueM Internet-rexnosnoruii;

- HCII0JIb30BAaTh COBPEMEHHBbIE MPHOOPHI U METOIUKU MO MPO(UIII0 HTPOrpaMMBI
OakanaBpuaTa, OpraHU30BBIBATH IMPOBEACHUE 3KCIIEPUMEHTOB U HCIBITAHUN, MPOBOIUTH HUX
00paboTKy U aHAIU3UPOBATH UX PE3YIIbTATHI;

- BBINIOJHATH ~ MeJarornyeckue  (GyHKIHUH, [POBOJUTH  MPAKTUYECKUE U
nabopaTopHble 3aHATHS CO CTYIEHYECKOW aynuTopued Mo BBIOPAHHOMY HAIpPaBIICHUIO
MOATOTOBKH.

Braoemy:

- CIOCOOHOCTBIO U TOTOBHOCTBIO K UCCIIEIOBATENILCKON JAESITENLHOCTH MO MPOQHITIO
M3y4aeMoi mporpaMMmbl OaKanaBpuara;

— METOJIOJIOTUYECKUMU MOAXO0IaMU K OpraHu3aliyd HayYHO-HCCIIEI0BATEIIbCKON U
00pa30BaTENbHO 1eATEIbHOCTH;

— CIIOCOOHOCTBHIO Ha MPAKTHKE HCIOJIb30BaTh YMEHHUS M HaBBIKM B OpraHU3alUU
HAyYHO-MCCIIEI0BATEIbCKUX U MPOEKTHBIX padoT;

— HaBbIKaMU BBICTYILUICHUH Mepes] yueOHOM ayiuTopuei.

3. KpaTtkoe coaep:kaHue NPAKTHKH

[IpakThka BKIIOYAET ATambl O3HAKOMJICHHS C MPUHIUIIAMH OpPraHHU3aI[UH HayYHBIX
uccieioBaHUl M ydeOHOM paboTel (Moayau 1, 2) M 3Tam NPAKTHYECKOTO OCBOCHHUS
NeATeNbHOCTH yYeHOTo-H1cciaeroBaress (MoIynb 3).

Monayns 1. BBemenume — nenu u 3amadd ydeOHOM mpakTuku. OpraHu3alioOHHO-
METOIMYECKUE MEPOIIPUSATHS.

Moayns 2. 3HAaKOMCTBO €  OpraHuzalueil  HaydyHO-HMCCIEIOBAaTENbCKOM |
o0Opa3oBaTesIbHON JesITeIbHOCTH. [IpUHIUMBI, TEXHOJIOTHH, (OPMBI M METOJbl OpraHHU3aluU
HAy4YHO-HMCCIIeIOBATEIbCKON JIeATENIbHOCTH Ha TpUMEpEe OpraHu3alud HaydyHOH paboThI
kadenpsr (mpobremHo maboparopur, HaydHOU rpymmbl). [IpUHIIUTBL, TEXHOIOTHH, POPMBI U
METO/Ibl 00Y4EHHs CTYIEHTOB Ha PUMepe OpraHu3aluu yuieOHO! paboThl Kadeaphl.



Monayns 3. BeimosnHeHue uHAMBHAyalbHOTO 3amaHus. COop, oOpaboTka u
cucremaruzanus uH(opmarmoHHoro Mmarepuana. Odopmiienue ortderta. JlnmgHoe ydacTHe
00y4aronerocst B BHIIIOJHEHHH HayYHO-NCCIIEA0BATENBCKOM paboThl Kadeapbl.

4. O0beM NMPAKTHKH MO MOJYYEHUI0 MEPBHYHBIX NMPo(eccHoHATbHBIX YMEHHIl H
HABBIKOB, B TOM 4YHCJ€ NEPBHYHBIX YMEHHIl M HABHIKOB HAYYHO- HCCJIEI0BATENIHCKOI
AesITeJIbHOCTH

Bunpl yaeOHOM paboThI Bceero
3auer. Axkaznem. AcTpoH. 4acoB
€IMHHII 4acoB
OO01ast TPY/10€MKOCTh THCIUILIMHBI 110 81
3,0 108
Y4eOHOMY IVIAHY
KonrakTHasi pa6ora (KP): 0,005 0,2 0,15
Camocronitesnnasi padora (CP): 2,99 107,8 80,85
KoHTakTHas camocTosiTebHas paboTa 0,005 0,2 0,15
CaMOCTOSATETFHOE  BBITIONHEHUE —Pa3JeiioB 2,98 107.6 80,7
JTUCIMILIAHBI
Bua ntoroBoro KoHTpoJsi: 3a4er / 3ayer c oLeHKOI
IK3aMeH

AHHoTanus padoueil nporpammsl «Hay4uHo-ucciieqosarenbckas padora»
(b2.B.02(H))

1. Hear HUP — nonyuenue npodeccnoHalbHBIX YMEHUN U OmbITa MpodeccruoHaNbHON
NESITEIbHOCTH IyTEM CaMOCTOSITEJIBHOTO TBOPYECKOTO BBIMOJHEHHS 3a/1ad, MOCTaBJICHHBIX
nporpammor HAP.

2. B pe3yabrare BbhinojHennss HUP oO0yuyaromuiicss mo mporpamme O0akajgaBpuara
HOJIKEH:

Obnadams cnenyronumu (I1K) komneTeHImsIMuU:

- CIIOCOOHOCTh  IUIAHUPOBAaTh M  MPOBOJIUTH (U3NYECKUE U  XUMHYECKHE
AKCIEPUMEHTBHI, IPOBOAUTH 00pabOTKY UX Pe3yIbTAaTOB M OLIEHUBAThH MMOTPEIIHOCTH, BbIIBUTaTh
TUIOTE3bl U yCTAHABJIMBATh IPAHULIBI UX MPUMEHEHUsSI, IPUMEHSATh METOJbl MaTeMaTHYECKOTO
ananu3a u MoaenupoBanus (ITK-16);

- FOTOBHOCTb HPOBOAMUTH CTAHIAPTHBIE M CEPTU(MUKALMOHHBIE HCHBITAHUS
MaTepHaIOB, U3JCIUI U TeXHOJOrnueckux mporeccos (ITK-17);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUUYECKUX 3JIEMEHTOB, COCAMHEHUN
M MaTepHalioB Ha UX OCHOBE VIS PEIIeHHs 3a1a4 mpodeccruoHanbHoi AestenpHocTh ([TK-18);

— TOTOBHOCTh HCIIOJIb30BAaTh 3HAHHSI OCHOBHBIX (PM3UYECKUX TECOPUUN VIS PEIICHUS
BO3ZHUKAIOMIKNX (PU3UUECKHX 33/1a4, CAMOCTOSATEIBHOTO MpUoOpeTeHns (PU3HMUECKUX 3HAHUM, IS
MMOHUMAaHHUS IPUHIIMIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIEC BBIXOAAIIUX 32 MPEIENbI
komnerentHocTH (ITK-19);

— FOTOBHOCTh HU3y4aTh HAaYYHO-TEXHHYECKYI0 HH(OPMAIMIO, OTEYECTBEHHBIA H
3apyOeKHBIN OMBIT 1Mo TeMatuke nccienoBanus (ITK-20)

3namy:

- MOAXOJAbl K OpraHu3allid CaMOCTOSITENIbHOM ¥ KOJUIGKTHBHOW — HAy4yHO-
UCCIEeIOBATENIbCKON PabOTHI;

— MPUHIIMIIBI OPraHU3alluy TPOBEICHUS SKCIIEPUMEHTOB U UCTIHITAaHUIA;

— MPUHIIMIBI U CIOCOOBI 3aIUThl OOBEKTOB MHTEUIEKTYallbHOM COOCTBEHHOCTH U
KOMMeEpIHAIU3aluy PaB Ha 00BEKTHl MHTEIIEKTYallbHOM COOCTBEHHOCTH.

Ymemo:

— BBITIOJIHATH TIOUCK, 0OpabOTKY, aHAIU3 M CUCTEMATH3AIUI0 HAYYHO-TEXHHUUECKON
nH(pOpPMAIIUY, OCYIIECTBISATH BBIOOpP METOJWMK M CPEJICTB pEIIeHHs 3ajad, IMOCTAaBJICHHBIX
nporpammon HUP;




- BBITIOJIHATE 00pabOTKy U aHAJIHU3 Pe3yIbTaTOB 3KCIIEPUMEHTOB U MCITBITAHHIA;
- AQHAJIM3UPOBATh BO3HUKAIOIIME B HAYYHO-UCCIIEOBATEIbCKON JIE€ATEIBHOCTH
3aTpyJHEHMS U CIIOCOOCTBOBATh UX Pa3pELICHHUIO.
Braoemy:
- npueMamM  pa3pabOTKM  TUIAHOB M MPOTpaMM  TIPOBENEHHS]  HAYYHBIX
UCCIIEIOBAaHUM, TEXHUUECKUX pa3pabOTOK, 3aJaHUM JJIsl UCIIOJHUTENEH
3. Kpartkoe conep:xanue HUP

HUP Brirodaer ortambl O3HAKOMIICHUS C IPUHLUIIAMHA OpPraHM3alMd Hay4YHBIX
uccinenoBanuii (Moxynu 1, 2) m 3Tanm NpPakTUYECKOTO OCBOEHUS JAEATEIbHOCTH YYEHOTO-
uccaeaoBarens (MOIyib 3).

Monyne 1. BBemenne — unenn u 3agaun HUP. OpraHu3zanimoHHO-METOJUYECKHE
MeponpHUATHS. TEeXHOIOTHYECKHE NHCTPYKTAXKH.

Mopyns 2. 3HaKOMCTBO C OpraHU3aIME HAyYHO-MCCIIEIOBATEILCKON EATeTLHOCTH,
CHUCTEMOW yIpaBJieHHUs Hay4YHBIMU HCCIeIOBaHUSAMU. [IpUHLMIBI, TEXHOJOTHH, (QOPMBI U
METO/Ibl OpraHM3allM¥ HAaY4YHO-HCCIIEOBATEIbCKON JEsITeIbHOCTH Ha IMPUMEpPE OpraHu3aluu
HayyHOU paOoThl Kadenpsl (mpobieMHON JabopaTopuu, HaydHOW Tpymmsl). I[lnanupoBanue
Hay4YHOU J1eATeIbHOCTH OpraHu3aluu.

Moayns 3. Bemonnenue wuHAMBUAYyanbHOTO 3amaHus. COop, o0paboTka w
cuctemMaruzamnusi uHpopManmonHoro wmarepuana. Odopmienue otdera. JluyHoe ydactue
00yuarouierocs B BINOJHEHUH HayYHO-UCCIEA0BATENbCKUX PabOT Kadeapsl.

4. O0beM HAY4YHO-HCCJIeI0BATEILCKOM PadoThI

Byl yue6HOM paboThI Bcero
3auer. Axanem. ACTpOH. 4acoB
€I HHAIL 4acoB
O01mas Tpya10eMKOCTb JUCUHUILJIMHBI 10 3,0 108 81
y4eOHOMY IJIAHY
Konraktnas pa6ora (KP): 0,005 0,2 0,15
CamocrositesibHas padora (CP): 2,99 107,8 80,85
KonTtakTHas camocTosiTenbHas paboTa 0,005 0,2 0,15
CaMocCTOsATEeTLHOE BBHITIOJIHEHHE Pa3zeiioB 2.08 107.6 80,7
JACLUILINHGI
Bua uTOoroBoro KOHTpoJIsA: 3a4er / 3ader ¢ OLEHKOM
JK3aMeH

AHHOTANUA padoyeil MPOrpamMmbl
«IIpaKkTHKa 110 MOJYy4eHHI0 TPO(PeCcCHOHAIBHBIX YMEHHUI U ONBITA NPO(ecCHOHAIBHOM
nesareabnoctn» (b2.B.03(I1))

1. Ileabr DNpakTUKM — TOJy4eHHE NPO(ECCHOHANBHBIX YMEHHH U  OMbITa
podecCHOHANBHOM eATENbHOCTH MMYTEM CaMOCTOSITEIbHOTO TBOPYECKOTO BHITIOJHEHHS 3a7a4,
MOCTaBJIEHHBIX MPOTPaMMOU IPAKTUKH.

2. B pe3yabTrare mnNpoXoxkIAeHHA TMNPAKTHKH O0yYalOUMIICA 1O NporpamMmme
0akajaBpuAaTa J10JIKeH:

Obnaoams crnenyromumu (I1K) komnereHmusaMu:

- CIIOCOOHOCTP W TOTOBHOCTH OCYHIECTBIIATH TEXHOJOTUYECKUI TMpOIecC B
COOTBETCTBMU C PErJaMEHTOM M HCIOJb30BATh TEXHUYECKUE CPEACTBA JUIsl HM3MEpPEHUs
OCHOBHBIX MTAPAMETPOB TEXHOJIOTMIECKOTO MPOIlecca, CBOMCTB Chiphbs u mpoaykimu (ITK-1);

— FOTOBHOCTh NPUMEHSATh AHAIUTHUYECKHE W YHUCIEHHBIE METOJbl PEIICHUS
MOCTABJICHHBIX 3a7a4, HCIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHUH, MIPOBOIUTH
00paboTky WH(MOpPMAIMKA C HCIOJb30BAHUEM TNPUKIAJAHBIX MPOTPAMMHBIX CPEICTB CQepsl
npodeccuoHanbHOU aestenbHocTH ([TK-2);




- TFOTOBHOCTh ~ HMCIOJb30BaTh ~ HOPMAaTHUBHBIE  JOKYMEHTbl IO  KauyecTBY,
CTaHJApTH3AIMK U CePTU(DUKAIUH MTPOIYKTOB U M3/EIHNA, SJIEMEHThl IKOHOMHYECKOTO aHaJIHM3a
B mpaktuyeckoit nesitenpHocTH (ITK-3);

- CMOCOOHOCTh NMPUHUMATh KOHKPETHBIE TEXHHUYECKHE DPELICHUs MpH pa3paboTke
TEXHOJIOTUYECKHUX TIPOIIECCOB; BBIOMPATh TEXHUYECKHUE CPEJACTBA M TEXHOJIOTUU C YYETOM
IKOJIOTMYECKUX TocieAcTBI ux npumeHenus (I[1K-4);

- CIOCOOHOCTh UCTIOJIb30BaTh MPABUIIA TEXHUKU 0€30MTaCHOCTH, TPOU3BOICTBEHHOM
CaHUTApUH, IOXKApPHON O€30IIaCHOCTH U HOPMBI OXpaHbl TpyAa; HU3MEpSITh M OLCHUBATH
napaMeTpbl MPOU3BOJCTBEHHOIO MHUKPOKIMMATa, YPOBHS 3albUIEHHOCTH M 3ara30BaHHOCTH,
ryma, 1 BuOpauuu, ocsemieHHoctu pabounx mect (I1K-5);

- CHIOCOOHOCTh ~ HaJlaXMBaTh, HACTpauBaTb U  OCYLIECTBISATh  MPOBEPKY
obopynoBanus u nporpammHubIx cpezcts (ITK-6);

- CIIOCOOHOCTh ~ MpPOBEPATh  TEXHUYECKOE  COCTOSIHME,  OpraHU30BBIBATH
MPOPUIAKTUYECKHE OCMOTPHI M TEKYUIUIl PEMOHT 0OOpyIOBaHUS, TOTOBUTH 00OPYJOBaHHE K
PEMOHTY ¥ IPUHUMATH 000pyHoBaHue u3 pemonra (I1K-7);

- - TOTOBHOCTh K OCBOCHHMIO M JKCIUTyaTalluM BHOBb BBOJMMOIO 000pPYIOBaHUs
(IIK-8);

- CIIOCOOHOCTh ~ AQHAIM3MPOBATh TEXHUYECKYIO JIOKYMEHTAallMI0, [0A0UpPAaTh
o0opymoBaHue, TOTOBUTD 3asBKU Ha MproOpeTeHne u peMoHT obopynoBanus (I1K-9);

- CIIOCOOHOCTh TPOBOJUTH AHAIMU3 CHIPhS, MaTEpPUAJIOB U TOTOBOM MPOIYKLIHH,
OCYIIECTBIIATH OIEHKY pe3ynbraToB aHanu3a (ITK-10);

- CIIOCOOHOCTh BBISBIATH U YCTPAHATh OTKJIOHEHHS OT pEKHUMOB padOThI
TEXHOJIOTHYECKOTO 000PyI0BaHKS U ITApaMeTPOB TeXHooruueckoro mporecca (ITK-11);

- CHOCOOHOCTh ~ MJIAHUPOBAaTh M  MPOBOJIUTH (PU3MUECKHME U  XUMHUYECKHE
AKCIEPUMEHTBHI, IPOBOAUTH 00pabOTKY X PE3ylIbTaTOB U OLIEHUBATh MOTPEUIHOCTH, BBIABUTAThH
TUIOTE3bl U yCTAHABJIMBATh FPAHULIBI UX MPUMEHEHHsSI, TPUMEHATh METOJbl MaTeMaTHYeCKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS, TEOPETUUCCKOTO M IKCIICpUMEHTaIbHOTO rccieaoBanus (I1K-16);

- TOTOBHOCTh MPOBOAWTH CTAHJIAPTHbIE U CEepTU(GUKALMOHHBIE HCIBITAHUS
MaTepHaIOB, U3JC/IUI M TeXHOJOruueckux npoieccos (ITK-17);

- TOTOBHOCTbH HCIIOJIb30BaTh 3HAHUE CBONCTB XUMHUYECKUX 3JIEMEHTOB, COCAMHEHUN
U MaTepualioB Ha UX OCHOBE VIS PeIIeHHs 3aj1a4 npodeccroHanbHoit aestenpHocTr ([TK-18);

- TOTOBHOCTb HCIIOJIb30BATh 3HAHMSI OCHOBHBIX (PM3WYECKUX TEOPHM ISl peuieHus
BO3ZHUKAIOMIMNX (PU3UUECKUX 33/1a4, CAMOCTOSATEIBHOTO MpuoOpeTeHns (GU3NUeCKUX 3HAHUM, IS
MMOHUMAaHUS IPUHIIMIIOB pabOThl MPUOOPOB M YCTPONCTB, B TOM YHUCJIEC BBIXOAAIIUX 32 MPEIENbI
KOMIICTEHTHOCTH KOHKpeTHOro Hamnpasienus (ITK-19);

— TOTOBHOCTh HM3y4aTh HAay4YHO-TEXHHYECKYID HH(OPMAIMIO, OTEYECTBEHHBIA H
3apyOeKHBIN OMBIT 1Mo TematHke nccienobanus (ITK-20)

3namo:

— HNOPAIOK OpraHu3alliy, IJIAaHUPOBAHHS, MPOBEICHHS U OOECHedeHHs Hay4dHO-
HCCIIEIOBATENIbCKUX PaboOT € UCHOJIb30BAHUEM COBPEMEHHBIX TEXHOIOTHIi

— NOPAOK  OpraHW3aly, IUIAHUPOBAaHMS, TMPOBEACHHUS U  oOecredeHus
00pa3oBaTeNbHON IEATENHHOCTH M0 MPOGIITIO U3ydyaeMOi MporpaMMbl OakajgaBpHuara

Ymemn:

- OCYILIECTBIISITH TIOUCK, 00pabOTKY M aHadN3 HayYHO-TEXHHUYECKON WHGOpMaIun
1o MpoQIITI0 MPOUIECHHON MPAKTHKH, B TOM YKCIe ¢ pruMeHeHueM Internet-rexaomnorui;

- UCIIOJIb30BaTh COBPEMEHHBbIE MPUOOPHI U METOIAMKU MO MPO(UII0 MPOTrpamMMbl
OakanaBpuaTa, OpPraHM30BBIBATH IMPOBEACHUE JKCIIEPUMEHTOB U HWCIBITAHWUN, MPOBOIUTH HUX
00paboTKy U aHATM3UPOBATH UX PE3YIIHTATHI;

— BBITIONHATh ~ TeJarorudeckue  (QyHKIUH, TMPOBOJUTH  TMPAKTUYECKHE U
nabopaTopHble 3aHSATHS CO CTYJIEHYECKOW ayauTopuel 1Mo BBIOPAHHOMY HAIpPaBICHUIO
MIOATOTOBKH.



Braoemy:

- CMOCOOHOCTBIO ¥ TOTOBHOCTBIO K HCCIIEIOBATEIBCKOM IESTEFHOCTH 110 PO (U0
M3y4aeMoi porpaMMbl OakanaBpuara;

- METOI0JIOTMYECKUMHU MOJX0JAaMU K OpraHM3alMM Hay4HO-HCCIIEI0BATENbCKOU U
00pa30BaTEIILHON JIeATEITHPHOCTH;

- CMOCOOHOCTBIO HA IMPAKTHKE KCIIOJIb30BAaTh YMEHHS W HABBIKM B OpPTraHU3ALUH
Hay4YHO-MCCJIEI0BATENbCKUX U MPOEKTHBIX padoT;

- HABBIKAMU BBICTYIUICHUH TIepe yueOHOH ayTMTOPUECH.

3. KpaTtkoe conep:kanue NPpaKTHKH

VYyeOHas mpakTHKa BKIIOYAET 3Tanbl O3HAKOMIICHMS C NPUHLIUIAMH OpraHu3aluu
Hay4YHBIX HCCIEAOBAHUNA U y4eOHOH paboThl (Monxynu 1, 2) m 3Tam NpakTHYECKOTO OCBOEHUS
NEeSITETFHOCTH YYEHOTO-UCCienoBaress (Moayib 3).

Monyns 1. BBenenwe — uenu M 3anadu yueOHOM mnpakTuku. OpraHu3aliMOHHO-
METOAUYECKUE MEPOTIPUSATHUS.

Moayns 2. 3HAaKOMCTBO C OpraHu3aldei HayYHO-UCCIIENOBATEIbCKOM U
oOpa3oBaTelbHON JAedaTenbHOCTU. [IpUHLMIBI, TEXHOJOTUH, (OPMBI U METOAbl OpraHU3aAIUU
Hay4YHO-MCCJIEI0BATENbCKON JESATEIbHOCTM Ha NpHUMEpe OpraHu3alud HaydHOW paboThl
kadenpsl (mpobiaemHoi naboparopun, HaydHoM rpynmbl). [IpuHnumel, TexHosnoruu, GopMbl U
METO/1bl 00y4YEeHHUsI CTY/IEHTOB Ha IPUMEpPE OpraHu3aIi yaueOHoi paboThl Kaderpol.

Monayns 3. Bemonnenue wuHAMBUAYyaTbHOTO 3amaHus. COop, o0OpaboTka w
cucteMaruzamnusi uHPopManmoHHoro Marepuana. Odopmienne otderta. JlnuHoe yuactue
oOyuaronierocs B BbIMOJIHEHUH HAyYHO-HCCIIEI0BaTENbCKOM paboThl Kadeapsl.

4. O0bem y4eOHON NPAKTHKH IO IOJYYEHHI0 NPOPecCHOHANBbHBIX YMEHUH H
ONbITA NMPO(eCCHOHATILHOM NeSITeJIbHOCTH

Bupr yue6HOM paboThI Bcero
3auer. Axanem. ACTpOH. 4acoB
€IMHUII JacoB
OO0uiasi Tpy10€eMKOCTb T CHUTIIHHBI 10 81
3,0 108
yueOHOMY IJIAHY
Konraktnas pa6ora (KP): 0,005 0,2 0,15
CamocrositesibHas padora (CP): 2,99 107,8 80,85
KonTtakTHas camocTosiTebHas paboTa 0,005 0,2 0,15
CaMocTOsATeTbHOE  BBITIOJIHGHHE —Pa3JIeiioB 2.08 107.6 80,7
JUACIUTUIMHBI
Bua uToroBoro KOHTpoJIs: 3a4yet / 3adeT ¢ OEHKOH
IK3aMeH

AHHOTANUA padoyeil MPOrpamMmbl
«[IpenanmioMHasi MPAKTHKA»
(b2.B.04(I1x))

1. Ileab MPAKTHKH — BBIOJHEHHUE BBITYCKHOM KBATM(UKAIIMOHHON PAOOTHI.

2. B pe3yabTare mNpPOXO0XkKIeHHS TNPAKTHKH O0yYalOUIWiicsi 1O mporpaMmme
0akajlaBpUAaTAa JI0JIKEeH:

Obnaoams crnenyromumu (I1K) komnereHuusMu:

- CIIOCOOHOCTP U TOTOBHOCTH OCYIIECTBIIATH TEXHOJOTUYECKUI TMpOIEcC B
COOTBETCTBUU C pErJaMEHTOM M UCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUISI W3MEPEHUs
OCHOBHBIX MTAPaMETPOB TEXHOJIOTHYECKOTO Mpoliecca, CBOMCTB Chipbst U npoaykuuu (ITK-1);

- TOTOBHOCTh TNPHUMCHSATh AHAIUTHUYCCKHE ¥ YHCICHHBIE METOMbl PEIICHUS
MOCTaBJICHHBIX 3aJ1a4, MCIOJIb30BaTh COBPEMEHHbBIC MH(POPMAIIMOHHBIC TEXHOJIOTHHU, TPOBOIUTH
00paboTKy WHGOpPMAIMKA C UCIOJB30BaHUEM TPUKIATHBIX MPOTPAMMHBIX CPEICTB chepbl
npodeccuoHanbHOM AestenbHocTr ([TK-2);




- TOTOBHOCTh  HCIIOJIb30BaTh  HOPMATHUBHBIE  JOKYMEHTBI IO  KauyecTBY,
CTaHJApTH3AIMK U CePTU(DUKAIUH MTPOIYKTOB U M3/EIHNA, SJIEMEHThl IKOHOMHYECKOTO aHaJIHM3a
B mpaktuyeckoit nesitenpHocTH (ITK-3);

- CMOCOOHOCTh NMPUHUMATh KOHKPETHBIE TEXHHUYECKHE DPEUICHUS NPU pa3padoTKe
TEXHOJIOTUYECKUX TIPOILIECCOB; BBHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHH C YUETOM
IKOJIOTMYECKUX TocieAcTBI ux npumeHenus (I[1K-4);

- CIOCOOHOCTh UCTIOJIb30BaTh MPABUIIA TEXHUKU 0€30MTaCHOCTH, TPOU3BOICTBEHHOM
CaHWTApUH, TOKAPHOH OE30MaCHOCTH M HOPMBI OXpaHbl TPYAa; W3MEPSATh U OLEHUBATH
napaMeTpsl MPOU3BOJICTBEHHOTO MHUKPOKJIMMATA, YPOBHS 3albLICHHOCTH W 3ara3oBaHHOCTH,
uryma, u Buopauuu (I1K-5);

- CMOCOOHOCTh  HaJaXWBaTh, HACTPaWBaTh W  OCYIIECTBIATH  IPOBEPKY
obopynoBanus u nporpammHubIx cpezcts (ITK-6);

- CMOCOOHOCTh  TIPOBEPSATH ~ TEXHWYECKOE  COCTOSIHHE,  OpPTraHW30BBIBATH
npo(UITaKTUYECKHEe OCMOTPBI U TEKYIMIMHA PEMOHT O0OPYIOBAaHHS, TOTOBHTH OOOPYAOBaHUE K
PEMOHTY ¥ IPUHUMATH 000pyHoBaHue u3 pemonra (I1K-7);

- - TOTOBHOCTh K OCBOCHHMIO M OJKCIUTyaTalldl BHOBb BBOJAMMOTO OOOPYIOBAHWSI
(IIK-8);

- CMOCOOHOCTh  aHAJIM3WPOBATH  TEXHHUYECKYIO  JOKYMEHTAIUIO,  IT0J0MpaTh
o0opymoBaHue, TOTOBUTD 3asBKU Ha MproOpeTeHne u peMoHT obopynoBanus (I1K-9);

- CMOCOOHOCTh TPOBOJUTH AHAIU3 CHIPhS,, MATEPHAJIOB M TOTOBOW IPOIYKIUH,
OCYIIIECTBIIATH OIICHKY pe3yibTaTtoB aHanu3a (I[1K-10);

- CMOCOOHOCTh BBIBIISATH M YCTPAHATH OTKIIOHEHUS OT PEKUMOB pPabOTHI
TEXHOJIOTHYECKOTO 000PyI0BaHKS U ITApaMeTPOB TeXHooruueckoro mporecca (ITK-11);

- CHOCOOHOCTh ~ MJIAHUPOBAaTh M  MPOBOJIUTH (PU3MUECKHME U  XUMHUYECKHE
AKCIEPUMEHTBHI, TPOBOAUTH 00pabOTKY X PE3yIbTAaTOB U OLEHUBATH MOTPEUIHOCTH, BBIABUTATh
TUIOTE3bl U yCTAHABJIMBATh FPAHULIBI UX MPUMEHEHHsSI, TPUMEHATh METOJbl MaTeMaTHYeCKOTO
aHanu3a u MoaenupoBanus (ITK-16);

- TOTOBHOCTh MPOBOAWTH CTAHJIAPTHbIE U CEepTU(GUKALMOHHBIE HCIBITAHUS
MaTepHaiOB, U3JCIUI U TeXHOJOrnueckux mporeccos (ITK-17);

- TOTOBHOCTbH HCIIOJIb30BaTh 3HAHUE CBONCTB XUMHUYECKUX 3JIEMEHTOB, COCAMHEHUN
U MaTepualioB Ha UX OCHOBE VIS PeIIeHHs 3aj1a4 npodeccroHanbHoit aestenpHocTr ([TK-18);

- TOTOBHOCTb HCIIOJIb30BATh 3HAHUSI OCHOBHBIX (PU3UYECKUX TCOPUH JIs pellieHUs
BO3HUKAIOMIKNX (PU3UUECKHX 33/1a4, CAMOCTOSITEILHOTO MPpUOOpeTeHusl (PU3NUECKUX 3HAHUH, AJis
MMOHUMAaHUS IPUHIIMIIOB pabOThl MPUOOPOB M YCTPONCTB, B TOM YHUCJIEC BBIXOAAIIUX 32 MPEIENbI
komnerentHocTH (ITK-19);

— TOTOBHOCTh HM3y4aTh HAay4YHO-TEXHUYECKYID HH(OPMAIMIO, OTEYECTBEHHBIA H
3apyOeKHBIN OMBIT 10 TematHke nccneaoanus (ITK-20)

3namo:

— HNOAXOJbl K OpraHu3allid CaMOCTOSITENIbHOM M KOJUIGKTUBHOW — HAy4yHO-
HCCIIeIOBATENIbCKOM PabOoThI;

- HNPUHIUIBI OpraHU3aliy MPOBEIEHHs SKCIEPUMEHTOB U UCIIBITAHUIA;

- HOPUHIUIBI U CHOCOOBI 3alIUThl 0OBEKTOB MHTEIUIEKTYaIbHONH COOCTBEHHOCTH U
KOMMeEpIHATU3ali1 1TpaB Ha 00bEKThl HHTEJUIEKTYyaIbHONH COOCTBEHHOCTH.

Ymemn:

— BBINOJIHATH MOUCK, 00pabOTKY, aHAJIU3 U CUCTEMATU3allUI0 HAYYHO-TEXHUYECKON
uHpOpMAllUY, OCYHIECTBIATh BBIOOP METOAMK M CPEJACTB pELISHMs 3a/ad, I[OCTABIEHHBIX
MPOrpPaMMO¥ PaKTUKH;

- -BBINIOJIHATH 00paOOTKY M aHAJIN3 PE3YJIbTATOB SKCIEPUMEHTOB U UCIIBITAHUIA;

— -aHaJIM3UPOBATh BO3HMKAIOUIME B HAyYHO-UCCIIEAOBATENLCKOM AEATENbHOCTU
3aTpyAHEHHs U CIOCOOCTBOBATH X pa3pelIeHHIO.

Braoemy:



- npueMamMu  pa3pabOTKM  IUIAHOB M MPOTpaMM  TPOBENEHHUS  HAYYHBIX
UCCIIEI0OBAaHUH, TEXHUUECKUX pa3pabOTOK, 3aJaHUi JUIs UCIIOJIHUTENIEH
3. KpaTtkoe coaep:kaHue NPaKTHKH

[IpenmumuioMHas nOpakTHKa BKIOYAeT JTalbl O3HAKOMIIEHMSI C [PUHLMIIAMHU
OpraHM3alMi HAay4HbIX HccienoBaHUM (Monaynu 1, 2) W 3Tanm NPaKTUYECKOTO OCBOCHHS
JEeSITEIFHOCTH YUYEHOTO-UCCienoBaresns (Moayib 3).

Mopnyne 1. BBenenue — uenu 1 3a1a4u NpeJIMIIIOMHON npakTuku. Oprann3alioHHO-
METOAUYECKUE MEPONPUATHUS. TEXHOIOTNYECKUE UHCTPYKTAXKH.

Mopynb 2. 3HaKOMCTBO C OpraHU3aIME HAyYHO-MCCIIEIOBATEILCKOM IEATETbHOCTH,
CHCTEMOW yIpaBJIEHUS] HAYYHBIMH HCCIEIOBAaHUAMHU. [IpUHIMIIBI, TEXHOJOTHH, (HOPMBI |
METO/Ibl OpraHMU3allM¥ HAY4YHO-HCCIIEOBATEIbCKON JESITEIbHOCTH Ha IMPUMEpPE OpraHu3aluu
HayyHOU paOoThl Kadeapsl (mpobieMHON JabopaTopuu, HaydHOW Tpymmbl). I[lnanupoBanue
Hay4YHOU J1eATeIbHOCTH OpraHu3aluu.

Monyne 3. BblnonHenue wuHAMBHAyadbHOTO 3amaHus. COop, oOpaGoTka
cucreMaruszanus HHPopMmanuoHHoro wmarepuana. OdopmieHue otdera. JluyHoe yuwacTue
00yuaronierocs B BbINOJHEHUH HayYHO-UCCIEA0BATENbCKUX PabOT Kadeapsl.

4. O0beM npeYIUIIOMHONH MPAKTHKH

Byl yue6HOM paboThI Bceero

3auer. AxaneM. AxaneM.

€IMHHI] JacoB JacoB
OO0uiasi Tpy10€eMKOCTb M CHUIIIHHBI MO 9.0 304 243
Y4eOHOMY IJIAHY ’
Konraktnas pabora (KP): 0,005 0,2 0,15
CamocrositesibHas padora (CP): 8,99 323,8 242,85
KonTtakTHas camocTosiTenbHas pabota 0,005 0,2 0,15
CamMocTosiTeTbHOE BBITIOJIHEHHE Pa3JIeiioB 8,98 323,6 2427
JUACIUATUINHBI
Bua uToroBoro KOHTpoJIs: 3a4er / 3ader ¢ OLEHKOM
K3aMeH

AHHOTANUA padoyeil MPOrpamMmbl
«3ammTa BBINYCKHOI KBATH(PUKANMOHHONH PadoThI»
(b3.5.01)
1. Heab rocylapcTBeHHOW WTOrOBOW aTTecTallMd — BBISIBJICHUE YPOBHS

TEOPETHUYECKOW W TPAKTUYECKON IOATOTOBJICHHOCTH BBIMTYCKHUKA BYy3a K BBIITOJHEHHIO
npo(ecCHOHANBHBIX 33a7ad M COOTBETCTBHS €ro moarotoBku tpeboanusm OI'OC BO mo
HanpasieHuto noaroroBku 18.03.01 Xumuueckas TexHosiorusi, mo mnpodmio «TexHomorus
3alIUTHI OT KOPPO3UKY.

2. B pe3yabTrare mnNpoOXoxkIAeHHA TMPAKTHKU O0y4YalIMICA 10 MporpamMmme
0akajiaBpuAaTa J0J/IKeH:

Obnaoams crnenyromumu (OK, OIIK, T1K) komnereHIusMu:

- CIIOCOOHOCTh HCIOJB30BaTh OCHOBHI (PMIOCO(DCKUX 3HAHUN AT POPMUPOBAHUS
MEpoBo33peHueckoit nozurmu(OK-1)

- CIIOCOOHOCTh ~ AQHANU3UPOBATh  OCHOBHBIE  dTambl W 3aKOHOMEPHOCTHU
HCTOPUYECKOTO pa3BUTHs 00IecTBa Tt (OpMHUPOBaHUs TpaxaaHckoi mo3unuu (OK-2)

- CIIOCOOHOCTh HCIIOJIb30BAaTh OCHOBBI AKOHOMUYECKHX 3HAHMM B Pa3IHMYHBIX
chepax xusHenesrenpHoctr(OK-3)

- CIIOCOOHOCTh HCHOJB30BAaTh OCHOBHI TMPABOBHIX 3HAHHWA B Pa3UYHBIX cdepax
nesrenbHOCTH(OK-4)




- CMOCOOHOCTh K KOMMYHHMKAIIMU B YCTHOW M MUCBMEHHOU (hopMax Ha PyCCKOM H
WHOCTPAaHHOM  SI3bIKAX IS pEeIIeHUs 33/Ja4  MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoaeicTBusa(OK-5)

- crocoOHOCTh paboTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIPHHUMATH COIMAIIBHBIC,
ATHUYECKHE, KOH(PECCHOHATBHBIC U KYIbTYpHbIC pasimnuusi(OK-6)

- CIIOCOOHOCTH K caMOOpraHu3anuu u camooopazoBannio(OK-7)

- CIOCOOHOCTh UCTOJIB30BATH METOIBI U MHCTPYMEHTHI (PU3NYECKOU KYIbTYpPHI IS
o0ecreyeHHs OJHOICHHOHN COMaIbHOM 1 ipodeccuonanbHoi aesreabHocTr(OK-8)

- CIOCOOHOCTH MCIIOJIB30BATh MPHEMbI OKa3aHUS TIEPBOM MOMOIIIH, METO/IbI 3aIIUTHI
B YCJIOBHSIX 4Ype3BbIyaiiHbix cutyaruii(OK-9)

- CIOCcOOHOCTh " TOTOBHOCTh UCTIOJTb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIAH B podeccuoHanbHoi nesrenbHoctr (OTTK-1)

- TOTOBHOCTh WCIIOJIB30BaTh 3HAHUS O COBPEMEHHOW (DM3WYECKON KapTHHE MUpAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHWM BEIIECTBA /ISl TOHUMAHUS
OKpYy’Karoliero mMupa u sieierunii npupoasi(OI1K-2)

- TOTOBHOCTH HCIIOJIb30BAaTh 3HAHUS O CTPOCHHUHU BEIIECTBA, MPUPOJIE XUMUIECKOM
CBSI3W B PA3IMYHBIX KJaccaX XUMUYECKUX COCITMHEHUH ISl TOHUMaHWs CBOMCTB MaTepHAIIOB U
MEXaHHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIINX B okpyxkaroiieM mupe(OITK-3)

- BIIQJICHNE TTOHMMaHUEeM CYIIHOCTH W 3HadeHHWs WHGOpMAIMH B pPa3BUTUHU
COBPEMEHHOTO WH(OPMAIIMOHHOTO O0IIECTBA, OCO3HAHUS OTIACHOCTH M YI'PO3bl, BOZHUKAIONIHNX B
3TOM TIpoIlecce, CIIOCOOHOCTh COONIIOJaTh OCHOBHBIE TpeOOBaHWS WH(POPMAIMOHHON
0€30MacHOCTH, B TOM YHCIIE 3alIUThI TocynapcTBenHo TaiHb(OT1K-4)

- BJIQZIETh OCHOBHBIMH METOJaMH, CIOcOOaMU U CpPEACTBaAMHM IOJIY4EHHUS,
XpaHeHUsI, TepepaboTku WHGOPMAIMK, HaBbIKAaMU PaOOTHI ¢ KOMITBIOTEPOM KaK CpPEICTBOM
ynpasienus uadopmarueii( OITK-5)

- BJIQJIETh OCHOBHBIMM METOJAaMH 3allUThl IMPOU3BOJCTBEHHOIO IIEpcoHANa U
HACEJICHHUS OT BO3MOYKHBIX MTOCIICICTBUI aBapwii, kKaracTpod, cruxuitabix oeacteuii( OITK-6)

- CIIOCOOHOCTP U TOTOBHOCTb OCYHIECTBJIATH TEXHOJOTWYECKUIl Mpolecc B
COOTBETCTBUU C PErjJaMeHTOM U HCII0JIb30BaTh TEXHUYECKUE CpEACTBA ISl HM3MEpeHUus
OCHOBHBIX MTAPAMETPOB TEXHOJIOTMIECKOTO MpoIiecca, CBOMCTB Chipbs u mpoaykimu (ITK-1);

- TOTOBHOCTb TMPUMEHATh AHAJUTUYECKUE U UHUCICHHBIE METOJbl PELICHUS
MOCTABJICHHBIX 3a7a4, HCIOJIb30BaTh COBPEMEHHbIE NH()OPMALIMOHHBIE TEXHOJIOTHH, TPOBOAUTD
00paboTky uH(pOpPMALMKU C HCIOJB30BAHUEM TNPUKIAJAHBIX MPOrPAMMHBIX CPEICTB CQepsl
npodeccronansHo aestenpaoctd (ITK-2);

— TOTOBHOCTh ~ HCIOJB30BaTh  HOPMATHUBHBIE  JOKYMEHTHl IO  KauyecTBY,
CTaHJIapTU3AIMHN U CepTU(UKALMY MPOTYKTOB U M3ACIUHN, STIEMEHTh YKOHOMUYECKOTO aHaIu3a
B mpakTuyeckoil nestensHoctH (ITK-3);

— CIIOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUs MpU pazpaboTke
TEXHOJIOTUYECKHX IPOLIECCOB; BBHIOMPATh TEXHUYECKHE CPEJICTBA M TEXHOJOTHH C Y4eTOM
9KOJIOTMYECKUX TOCeACTBHII ux npumeHenus (I[1K-4);

- CMOCOOHOCTh UCMOJIb30BaTh MPABUIIa TEXHUKU 0€30MIaCHOCTH, TPOU3BOICTBEHHOM
CaHWTApUU, TMOXApHON Oe30MacHOCTH W HOPMBI OXpaHbl TpyAa; H3MEPSITh M OIEHUBATh
napamMeTpsl MPOM3BOJICTBEHHOTO MHUKPOKIMMATA, YPOBHS 3albIJICHHOCTH M 3ara3oBaHHOCTH,
rryma, u Buopanuu (ITK-5);

- CMOCOOHOCTh  HaJaXXUBaTh, HACTPaWBaTh U  OCYIIECTBIATH  IPOBEPKY
obopymoBanus u mporpamMmHubIx cpeacts (ITK-6);

- CMOCOOHOCTh ~ TPOBEPSATh  TEXHUYECKOE  COCTOSHHE,  OPraHU30BBIBAThH
Npo(UIaKTUYECKHE OCMOTPBI U TEKYIIMA PEMOHT O0OpPYIOBaHMS, TOTOBUTH OOOPYAOBaHUE K
PEMOHTY M IPUHUMATH 000pyaoBaHue u3 pemonra (I1K-7);

- - TOTOBHOCTb K OCBOCHHIO M IKCILIyaTalluh BHOBbL BBOJUMOTO 060py;[03aH1/I;[
(IIK-8);



- CMOCOOHOCTh  QHAJIM3MPOBATH  TEXHMYECKYIO  JOKYMEHTAIMIO, I0J0HpaTh
00opynoBaHuE, TOTOBUTH 3asBKU Ha pHoOpeTeHne u peMoHT obopynoBanus (I1K-9);

- CIOCOOHOCTh TMPOBOJIUTH AHAIU3 CHIPbSl, MAaTEPUaIOB M TOTOBOW IPOIYKIUH,
OCYIIECTBIISATH OLIEHKY pe3ysbraToB aHanu3a (I1K-10);

- CMOCOOHOCTh BBIABIIAATH M YCTPAHATH OTKIOHEHUS OT PEXKUMOB paOOTHI
TEXHOJIOTHYECKOTO 000PyI0BaHMS U ITApaMeTPOB TeXHoJoruueckoro mporecca (ITK-11);

- CMOCOOHOCTh  IJIAHMPOBAaTh W MPOBOAWUTH  (PU3HYECKHME W  XUMHYECKHE
HKCTIEPUMEHTHI, IPOBOJUTH 00pabOTKy MX Pe3yIbTaTOB U OLEHUBATDH IMOTPEITHOCTH, BHIIBUTAThH
THIOTE3bl M YCTAHABIMBATh T'PAHUIIBI WX NMPUMEHEHHUs, MPUMEHSATh METOJbl MaTEMaTHYECKOTO
ananu3a u Monenuposanus (I1K-16);

- TOTOBHOCTh TIPOBOJHUTH CTaHAApPTHbIE M CEPTH(PHUKANMOHHBIE WCIBITAHUS
MaTepHaNIoB, U3/ 1 TeXHoIornueckux mnporeccos (I1K-17);

- TOTOBHOCTbH HCIIOJIb30BaTh 3HAHWE CBOMCTB XMMHUYECKHUX DJIEMEHTOB, COCIHMHEHUI
Y MaTepualioB Ha UX OCHOBE VIS PEIICHHs 3a1a4 npodeccroHanbHoit aestenpHocTH (ITK-18);

- TOTOBHOCTH MCIOJIB30BAaTh 3HAHUS OCHOBHBIX (PM3UYECKUX TECOPHH JUIS pEeIIeHUs
BO3HUKAIOMINX (PU3WYECKHUX 33Ja4d, CAMOCTOSITEIBHOTO MpUoOpeTeHus (PU3NYECKUX 3HAaHUH, IS
MOHUMaHUS MTPUHITUIIOB paOOTHl MPUOOPOB U YCTPOMCTB, B TOM YHCJIEC BHIXOJSIINX 32 TPEACIIhI
komnerentHocTH (ITK-19);

- TOTOBHOCTh HM3y4aTh HAYyYHO-TEXHUYECKYI0 WH(MOPMAIMIO, OTEYCCTBEHHBIH U
3apyOeKHBIN ONBIT 1Mo Tematrke nccienobanus (ITK-20)

3namo:

- MOAXOABl K OpraHW3alld CaMOCTOSITENPHOW W KOJUISKTHBHOM  Hay4dHO-
HCCIIE0BATEIBCKOM padOTHI;

- MPUHLUIBI OPraHU3alMK IPOBEIECHUS YKCIIEPUMEHTOB U UCTIBITaHUM;

- MPUHLUIBI U CIIOCOOBI 3aIIUTH 0OBEKTOB UHTEJIIIEKTYaIbHOW COOCTBEHHOCTHU U
KOMMeEpIHATU3alU1 [IPaB Ha 0OBEKThl HHTEIUIEKTYalbHONH COOCTBEHHOCTH.

Ymemo:

- BBITOJIHATE TIOUCK, 00pa0OTKY, aHAIN3 U CUCTEMAaTU3aLUI0 HAyYHO-TEXHUUYECKON
uHGOpMAlLUY, OCYHIECTBIATh BHIOOP METOAMK M CPEACTB pelleHMs 3a/]ad, I[OCTAaBJICHHBIX
IIPOrpamMMOil PaKTHKH;

- -BBINOJIHATH 00Pa0OTKY M aHAJIN3 PE3YJIbTATOB SKCIIEPUMEHTOB U UCTIBITAHUM;

- -aHAJIM3UPOBATh BO3HMUKAIOIIME B HAyYHO-UCCIEAOBATEILCKOM AEATEIbHOCTU
3aTpyAHEHHs U COCOOCTBOBAThH X Pa3peILEHUIO.

Braoemy:

- npuemMamMu  pa3paOOTKM  IUJIAHOB W HPOTpaMM  TNPOBEACHHUS  HAy4YHbIX
UCCIIeIOBAaHU, TEXHUUECKUX Pa3pabOTOK, 3aJaHUM JJIs1 UCIIOJHUTEIeH

3. Kpartkoe coaep:xaHue NpaKTUKH

[IpousBojacTBEHHAss MNpPAaKTHKAa BKJIKOYAeT OTalbl O3HAKOMIICHUS C NPUHIMIIAMU
OpraHu3allii Hay4yHbIX HcCclefoBaHUM (Moxynu 1, 2) M 3Tanm NPaKTUYECKOI'O OCBOCHUS
NeATeNbHOCTH yYEHOTo-1cciaeroBaress (MoIynb 3).

Monyns 1. BBegeHne — 1neiaM M 3aJadyd  IPOM3BOJCTBEHHOM  IMPAaKTHUKH.
OpraHu3alMOHHO-METOIMYECKUE MEPOITPUATHS. TeXHOJOrNUECKUE MHCTPYKTAXKH.

Mojynb 2. 3HaKOMCTBO C OpraHM3aluell HaydHO-HCCIIE0BATENbCKOM NesITeIbHOCTH,
CHCTEMOM yIpaBlieHUs] HAaydyHBIMU HCCIelOBaHUAMHU. [IpuHIMIIBI, TeXHOJOrHH, (OpPMBI U
METO/Ibl OpPraHM3allMM HAYYHO-MCCIIEOBATEIbCKON AEATENIbHOCTH Ha NpUMeEpEe OpraHu3aliu
Hay4yHOU paboTel Kadenpsl (mpobiemMHOI naboparopuu, Hay4yHo# rpymmsl). [lnanupoBaHue
HAy4YHOH JIeATEIbHOCTH OpraHU3ally.

Monayns 3. BeimosHenue uHAMBUAyalbHOTO 3amaHus. COop, oOpaboTka u
cucremaTrnzanus uHpopMmanuoHHoro Marepuana. Odopmienue otdera. JluuHoe ydactue
oOyyJaromerocsi B BHIIIOJHEHUH HAYYHO-UCCIIE0BATENIbCKUX PaboT Kaeapsl.

4. O0beM TUCHUTINHBI



Bunsl yaeOHOI paboThI O6bvem
B 3aueTHBIX B akanem. B actpon.
eAMHULIAX qacax qacax
OO0mas Tpy10eMKOCTh 10 Y4eOHOMY 6,0 216 162
IUIAHY
AyIMTOpHBIE 3AHATHS: - -
CamocrosiTtesnnasi padora (CP): 6,0 216 162
Brimosnnenue, Hanrcanue u opopmIIeHHE 6,0 216 216
BKP
Buja uTOroBoro KOHTpOJIf: 3ammura BKP

AHHOTanus padoyeil nporpaMmsl AUCHUILIHHBI «IlepeBoa HAYYHO-TEXHUYECKOM
aurepatypsi» (PT/1.B.01)

1. Heab IMCUMIUIMHBI — TPHOOpPETEHUE OO0YYAIONIUMHUCS OOIIeH, KOMMYHHUKATUBHOU W
npodeCCHOHANBHOM KOMIIETEHIIUHA, YPOBEHb KOTOPBIX Ha OTACIbHBIX JTamax s3bIKOBOM
MOATOTOBKM  TO3BOJIET BBIIOJHATH Pa3InYHbIe BUbI POPECCHOHAIBHO OPUEHTUPOBAHHOTO
MepeBoja B MPOU3BOJACTBEHHOW W HAy4YHOW JI€ATEIIbHOCTH.

2. B pesyJjbTare U3y4YeHH s AUCUMIUIMHBI 00y4aromuiicsi 1Mo mporpamme
0akajiaBpuaTa J10JIKeH:
Obnadams CIeyONUMA KOMIIETCHITUSIMHU:
- CHOCOOHOCTh K KOMMYHHUKAIIMM B YCTHOM M MMCbMEHHOM (popMax Ha pycCKOM M MHOCTPAHHOM
SI3bIKAX JUTS PEIICHUS 33]1a4 MEeXKIMYHOCTHOTO U MEXKKYJIbTYpHOTO B3aumoaeicteus (OK-5);
- TOTOBHOCTBIO M3y4yaTh HAYYHO-TEXHHYECKYIO MH(OpPMAIMIO, OTCUECTBEHHBIM U 3apyOeKHbII
omeIT 10 TeMatuke ucciaenoBanus (ITK-20).
3namo:
- OCHOBHBIE CIIOCOOBI TOCTHKEHHUS SIKBUBAJIEHTHOCTH B TIEPEBOJIC;
- OCHOBHBIE IPUEMBI I1IEPEBO/IA;
SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMU SI3bIKA KaK CUCTEMBI;
- IOCTaTOYHOE JUIsl BBIMOJTHEHUSI IEPEBOIa KOJIMYECTBO JIEKCUUECKUX EIUHMUIL, (Hpa3eoIOru3MOB,
B TOM YHCJIE COLMAIbHBIX TEPMUHOB M JINHTBOCTPAHOBEAUECKUX PEANINIA;
ymems.
- IPUMEHATh OCHOBHBIE ITPUEMBI I1IEPEBO/IA;
- OCYILIECTBJISATh MUCHbMEHHBIN MEPEBOJ C COOMOICHUEM HOPM JIEKCUYECKOW SKBHBAJIEHTHOCTH,
coOI0ICHHEM IPaMMAaTHYECKIX, CAHTAKCHUECKUX M CTUIUCTUYECKUX HOPM;
- 0(hOpPMIISITH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;
- OCYIIECTBIISITH MEPEBOJI C COOMIOIEHUEM HOPM JIEKCUYECKOI AKBUBAJIEHTHOCTH, COOIIOICHHEM
rPaMMaTUYECKUX, CHHTAKCUYECKUX U CTUIIMCTUYECKUX HOPM TEKCTa MEPEBOJIa U TEMIIOPAIBHBIX
XapaKTEPUCTHK UCXOJIHOTO TEKCTA;
61a0emy.
- METOJIMKOM IMpennepeBo4ecKOro aHajau3a TEKCTa, CIIOCOOCTBYIOLIEH TOYHOMY BOCIPHUSATHIO
HCXOJIHOTO BBICKA3bIBAHNUS,
- METOJUKOW NOJArOTOBKM K BBINOJHEHHUIO NEpeBOJAa, BKIIOYas IMOUCK HMHQopManuu B
CIPaBOYHOM, CIIELIMAIILHON JIUTEPAType U KOMITBIOTEPHBIX CETSX;
- OCHOBaMM CHCTEMBI COKPAILEHHOW N€PEBOIUECKON 3alIMCH IIPH BBINIOJHEHUH [IEPEBO/IA;
- OCHOBHOM MHOSA3BIYHON TEPMHUHOJIOTUEN CIELIUAIBHOCTH,
- OCHOBaMH pedepupoBaHMsI U AHHOTUPOBAHUS JIMTEPATYPHI 110 CIIEIUATEHOCTH.
3. KpaTkoe copepxxaHue JMCHUILINHBI:




Beenenue. Ilpeamer u poib mepeBoga B COBpeMEHHOM oOrmiecTBe. Pa3nuunbie BUIBI EpeBOa.
3amauu ¥ MECTO Kypca B IMOATOTOBKE 0akalaBpa TEXHUKU M TEXHOJIOTHH.
Mooyns 1: Ilepesod npednoicenuti ¢ sudogpementvimu popmamu Indefinite, Continuous.

1.1. CpaBHeHue MoOpsiIKa CJIOB B aHTJIUMUCKOM U PycCKOM mpejioxkeHusx. [lepeBos mpocTtoro
[IOBECTBOBATEJILHOTO MPEAJI0KEHUS HACTOALIET0, OyIyLIEro U MpOoIIEIIIEr0 BpEMEHH.
OcoOeHHOCTH TepeBOAa BOIPOCUTEIBHBIX M OTPULATEIBHBIX MPEAJIOKEHUH B Ppa3IMYHBIX
BpEMEHax.

1.2 TlepeBon mpemnoxenuit Bo Bpemenax Indefinite, Continuous. UteHrne u mepeBoj 1mo teme
"Xumus".

Mooyne 2. Ilepeod npeonoxcenuti ¢ ucnonvzosanuem sudospemennsvix popm Perfect, Perfect
Continuous

2.1. IlepeBoa mpeytoxenuit Bo Bpemenax rpymmn Perfect, Perfect
Continuous (yTBepAWTEIbHbBIC, BOMPOCHTENbHBIE W OTpUIATEIbHBIE (OpMbI). OCOOCHHOCTH
yHoTpeOIeHUs] BCIOMOTaTeIbHBIX IJ1aroJios.

2.2 IlepeBon cTpanaTenbHOro 3ainora. TpyaHble Cilydan NepeBo/ia CTpagaTeIbHOro 3a10ra.
Urenune m nepeBoa TEKCTOB mo Teme "Hayka M HaydHble METOIbI". AKTHBU3ALMS JIEKCUKH
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa MpUAATOYHBIX TPEAJIOKEHHI.

[Ipunaroynble moIeKaIIME.
[IpunaTounble cKkazyeMele.
[IpunaTounslie onpeaenuTeIbHbIE.
[IpunaTounbie 06CTOATENBCTBEHHBIE, TPUIATOUYHBIE JOTIOTHUTEIbHBIE.
2.4. Turbl YCIOBHBIX MIPEIOKEHUM, MPaBHIIa U 0COOEHHOCTH MX TIEPEBOIA.
[IpakTuka nepeBoaa Ha mpuMepax TeKCToB 0 Xumuu, /{.U. Menoeneege, nayke u mexHoiocuu.
2.5. IlepeBoa mpeIOKEHU C y4eTOM MpaBuia corjlacoBaHusi BpemeH. lIpsiMas u kocBeHHas
peub.
2.6. PaznuuHble BapuaHThl IEPEBO/IA CYIIECTBUTEIHHOTO B MIPEAI0KEHUU.
2.7. MopanbHbIe TJIaroJibl 1 0COOCHHOCTH UX MEPeBO/Ia.
Pa3BuTre HaBbIKOB nepeBoaa no Teme "Hayka 3aBTpaiinero aas'".
2.8. CnenimanibHas TepMuHOJIOTHA 110 Teme "JlaGopaTopus".
2.9. Coxkpamenus. OcoOCHHOCTH WX TIepeBojia. Pa3BuTHe HAaBBIKOB IEpPEeBOJA HAa IPUMEPE
TeKCcTOB 1o TeMe "JIabopaTopusi, u3MepeHus B XuMuu".
Mooyns 3. OcobenHocmu nepesoda npeodsodceHull ¢ UCHOIb30GAHUEM HENUUHBIX HOopM
2nazona.

3.1. Henwunble (hopMbI T1arosia.

Nudunutus (Heonpenenennas ¢opma riaarosa). Poas mHUHUTHBA B PEII0KEHUH U BApUAHTHI
repeBojia Ha pycCKul sA3bIk. IIpuyactus u repynaui.

3.2. HpUHUTUBHBIE OOOPOTHI.

OO6opoT nonosnHeHHe ¢ HHGUHUTUBOM. BapuaHTsl nepeBojia Ha pyccKuil sA3bIK. TepMHUHOIOTHUS
110 TeMe "COBpEMEHHBIE TEXHOJIOTHH "

3.3. OGoport nouiexaiee ¢ MHQUHUTUBOM. Pa3nudHble BapHaHThI EPEBOIA.

Tepmunonorus o reMe "Xumuueckas TEXHOIOTHA'".

3.4. TlepeBoa mpHUACTHBIX 0OOPOTOB.

AOGComOTHBIN pudacTHRI O0OPOT U BapHAHTHI NIEPEBO/IA.

Pa3BuTHe HaBBIKOB NepeBoia Mo Teme "XuMuueckas TeXHOJIorus "

OO11ee KoIMYECTBO MOAyIEH - 3.



4. O0beM yueOHOM TUCHUIINHBI

B
. B aKazueM.
Bunpl yaeOHOI paboThI 3a4€THBIX
qacax

eIMHUIAX
O0mas Tpy10eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHY 4 144
Konraktnas patora (KP): 1.8 64
Jlekumu yueOHviM NIAHOM He NPpedyCMOmpeHbl - -
[IpaxTnueckue 3anstus (113) 1.8 64
JlaGopaTopHbIE 3aHITHUS YUeOHbIM NAAHOM He NPeOYCMOMPeHbl | - -
CamocrositesibHas padora (CP): 2.2 80
KonrtakTHas camocTosiTenbHast pabota 0,2
CamocrosiTeTbHOE U3YUEHHE Pa3/IeioB JUCIUTUTNHBI
VYpakHeHus: 10 COOTBETCTBYIOIUM pa3ziesiaM JUCHUTIITNHbBI 2.2 79,8

3a4er 3auer
Bua konTpoJsi: 3a4eT / 3K3aMeH

B

. B aCTPOHOM.
Buner yue6HOI paboTh 3a4ETHBIX
gacax

eAMHUIIAX
OO0mas Tpy10eMKOCTb JMCHUIIJIMHBI 110 Y4eOHOMY ILIaHY 4 108
Konrakthas padora (KP): 1.8 48
Jlexuuu yuebHbIM NIAHOM He NPeOdyCMOmMpPeHbl - -
[Ipaktuueckue 3ausatus (113) 1.8 48
JlaGopaTopHbIe 3aHATHUS YYEOHbIM NIAHOM He NPedyCMOmpeHvl | - -
CamocrositesibHas padora (CP): 2.2 60
KonraktHas camocrositenbHas paboTa 0,15
CaMocTOATENbHOE U3YUEHUE Pa3/IeiOB IUCIUTUIUHBI
VYrpaxHeHUs 10 COOTBETCTBYIONTUM pa3jieiaM AUCIUIUIMHBI 2.2 59,85

3auer 3auer
Buj koHTpOJIs: 3a4eT / IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl TUCHUILIHMHBI «['paxknanckas 3aMTA B YpPe3BbIYAHHBIX

curyanusax» (®T/I.B.02)

VYuebnas qucuuiuivHa "['pakaHckas 3aluTa B Upe3BbIYAMHBIX CUTYyalusX" 4yUTaeTcs B
paMmkax ¢axyabTaTuBa B 1 WM BO 2 ceMecTpax M 3aKaHYMBAETCS 3a4ETOM.

1. He.]'lb AUCHMIIVIMHBI -- TIOATOTOBHUTH CTYACEHTAa K OCMBICJICEHHBIM ITPAKTUYCCKHUM

JIEUCTBUSAM MO OO0ECIEYEeHUI0 CBOEH 0€30MacHOCTHM W 3alIUThl B YCIOBHUAX BO3HHUKHOBEHUS
Ype3BbIYaiHON CUTYal[MU PUPOIHOTO, TEXHOTCHHOTO M BOEHHOI'O XapakTepa.

OcHOBHOW 3ajauell JUCHUIUIUHBI SBJIseTCs (OPMHpPOBAaHHE YMEHHM U HABBIKOB,
MO3BOJISIOMIMX HAa OCHOBE M3YYEHHUS ONACHBIX M MOPAKAIOMMX (PAKTOPOB YPE3BBIYAMHBIX
CUTyallull MPUPOJHOIO, TEXHOTEHHOTO M BOECHHOTO XapakTepa, APYTHX OINAaCHOCTEW yMeENo
pemaTh BOMPOCHI CBOEH 0O€30MaCHOCTH C HCIOJIb30BAaHUEM CPEJICTB CHCTEMbI TPaKIaHCKOMN
3aIUTHI.



N3ydyenue kypca rpakJaHCKOW 3allUThl B YPE3BBIYAWHBIX CUTYALUSAX IIPU IOJrOTOBKE
0akajaBpOB MO TEXHUYECKHM HAIPABJICHUSAM IOATOTOBKH M CHEIMAIBHOCTAM HANpaBJICHO Ha
npuoOperenue crnexyronux kommereHuii OK- 9; OIIK- 6, [TK-4.

2. B pe3yabTare 0CBOCHUSI TUCHUILINHBI CTYIEHT /J0JI7KEH::

3Hamb:

- XapaKTEepPUCTHUKU TMPHUPOIHBIX O€JICTBHH, TEXHOTEHHBIX aBapuii W  Karactpod Ha
panuanoHHO, XMMUYECKH U OMOJIOTHYECKH OTACHBIX 00BEKTaX, Hopakaroue (hakTOpbl JPYTrux
OITACHOCTEH,

- OCHOBBI BO3JICHCTBHS OMNACHBIX ()AaKTOPOB YPE3BBIYAWHBIX CHTYyallMd HA 4YeJIOBEKa U
MPUPOIHYIO CPEY, TOITYCTUMBIE TIPEeTbHbIE KPUTEPUN HETAaTHBHOTO BO3JICHCTBHUS;

- Mepbl 0e30macHOro TMOBENEHHS NpuU MpeOblBaHUM B pailoHax (30Hax)  IOKApOB,
PaZMo0aKTUBHOTO, XMMHUYECKOIO U OMOJIOTHYECKOT0 3arpsi3HEHMS;

- CcrnocoObl M CpeACTBAa 3alUThl 4YEJOBEKa OT BO3JEHCTBUS TMOpaXawlux (aKTopoB
Ype3BBIYAHBIX CUTYAIlMH IPUPOIHOTO, TEXHOTEHHOTO M BOCHHOTO XapaKTepa.

ymemb:

- WCTOJB30BAaTh  CPEIACTBA 3alIMTHl OPraHOB [IBIXaHWS M KOXH, MEIUIUHCKUE [UIS
CaMOo3alllUThl U OKa3aHUs MOMOIIH JIPYTUM JIHOISIM;

- TIPUMEHSThH MEePBUYHBIC CPEICTBA TOKAPOTYIICHUS [UIS JIOKATU3AIllUA M TYIIECHUS TMOXKapa,
BO3HHUKIIIETO B ayTUTOPUH (J1abopaTopun);

- OKa3pIBaTh ceOe M JAPYrUM MOCTPATABIIMM MEIUIUHCKYIO MOMOIIb C HCIOJIb30BAHUEM
TabeNbHBIX U TOJPYYHBIX MEIUIIMHCKUX CPEJICTB.

enademsn:

- mpuéMamMu TIPOBEACHUS YAaCTHYHOW CaHUTAPHOW 0OpabOTKH MpH BBIXOJE M3 paiioHa (30HBI)
PaIMOAKTUBHOTO, XHMHUYECKOTO U OMOJIOTHUYECKOTO 3arps3HeHus (3apakeHus);

-- croco0amMu U TEXHOJIOTHSMHU 3aIIUThI B UPE3BbIUATHBIX CUTYaIUSX.

3. Kpartkoe cogep:xaHue JUCHMILIHMHbI.

1. OnacHoctu npupogHoro xapakrepa. CTuxuiiHble O€ICTBUSA, SBJICHUS MPHUPOIbI
pa3pyLIUTENbHON CUIIBI - 3€MIIETPSICEHUS, HABOJHEHUS, CEJIeBble MOTOKHU, OTOJI3HH, CHEXHbIE
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00OBAJIbL, 3aCyXH, YparaHbl, Oypu, HOKapsbl.

2. OnacHOCTM TEXHOTEHHOTO XapakTepa. ABapuu U KaracTpo(bl Ha paJuallMOHHO
OMAacHOM OOBEKTe, XHUMHYECKH OINACHOM OOBEeKTe, OHOJOrMYecKd OIMacHOM OObeKTe; Ha
TpaHcmopTe  (3KEJIEe3HOJOPO’KHOM,  AaBTOMOOHMIIBHOM,  PEYHOM,  aBHAIIMOHHOM);  Ha
TUAPOCOOPYKEHUSIX; HA KOMMYHAJIbHBIX CHCTEMaXx JKH3HeoOecTieueHusl.

3. OmacHocTH BOEGHHOTO XapakTepa. lIpuMeHeHHE OpYXHsS MacCOBOTO TMOPaKEHUS
(smepHOrO, XHMHYECKOTO, OHOJOTHMYECKOT0), OOBIYHBIX CpPEACTB C  3aXKHUraTeIbHBIM
HAIMOJIHEHUEM, HOBBIX BHUIOB OpYXKHS. 30HBI 3apaKEHUS OT CPEICTB TMOPaXEHHs U UX
BO3/ICHICTBUE HA HACEJICHUE M OKPYKAIOIIYIO IPUPOIHYIO Cpey.

4. TloxapHass 0€30HacCHOCTb — COCTOSHHE 3alllMIIEHHOCTH HaceJIeHMs, HMYIIECTBa,
olmiecTBa W rocygapcTBa OT moxapoB. [lojkapHas omacHOCTb (IMIPUYUHBI BO3HUKHOBEHUS
MOXKapoB B 3JaHUAX, JIECHBbIE MOkapbl). Jlokanmuzanust u TymeHue noxkapoB. Ilpocrteiimme
TeXHUYecKue cpeacTBa noxxaporymenus (oruerymurenu OIl -8, OY-2) u npaBuia noyb30BaHUS
HMHU.

5. Komiekc MeponpusTHil rpakTaHCKOW 3aIIUThl HACETIeHHUS.

Omnosemnienne U MHPOpPMUpOBaHUE HaceleHHs 00 omacHOCTH. llpuHsTHE HaceneHHeM
curHasioB omnoBenieHus («Buumanue Bcem!», «BosaymHas TpeBora», «PanmanuonHas
OTaCHOCThY, «XHUMHUUYecKass TpeBora», «OTOOW OMacHOCTW») U MOPSAOK NEHCTBUS MO HUM.



DOBaKkyalusi HaceleHHst M3 30HbI omacHOCTH. CrocoObl 3Bakyal OKCTpEHHAasl 3BaKyallHs
CTYAEHTOB U3 ayAUTOPUHU IIPU BOSHUKHOBEHMH I10Kapa.

CpencTtBa uHIUBUIyalIbHOM 3amuThl opraoB neixanus (I'T1-7, I'TI-7B, TTI-9, P-2, V-
2K, PITA-1, PIIT’-67M, PVY-60M, «®enukey», I'I3K, AL, ATIT-3, I13Y-K, UI1-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MenuIIMHCKUE CPEICTBA 3AIIUTHI .

CpenctBa KOJUIEKTUBHOM 3alMThl HaceiaeHus. HasHaueHuwe, 3aliuTHbIE CBOHCTBA
yoexwum.  I[IpotuBopammannonnsie ykpeitusi (I[IPY, mom3emHbie memexomHbie TEPEXOJbI,
3aryOJIeHHbIE CTAHIIMM METPOIIOJINTEHA), MIPOCTEUIINE YKPBITUS (TpaHILEH, OKOIIbI,
nepekpbIThie 1ienn). [IpaBuna 3ansaTus yoexua.

6. OxazaHue nepBOMl MEIUIIMHCKOW MOMOIIM IMpU O0XKOraxX, paHEHHsX, 3apaKeHUsX.
[IpoBenenne yacTUYHOW CaHUTApHON 0OpPAaOOTKM KOXKHBIX IOKPOBOB YEJIOBEKA MPHU BHIXOJAE W3
30H pPaJUOAKTHUBHOIO, XMMHYECKOTO M OHOJOTMYECKOrO 3apakeHWs (3arps3HEHHs), U3 30H
MI0>KapOB.

7. JIuxkBuanus NOCIEACTBUNA YpE3BbIYAWMHON CHTyaluu. PagpanvioHHas M XuMHYecKas
pa3Beqka oyara mopakeHHs (3apaxeHus). ABapHuilHO-cnacaTenbHble paboThl. CrenuaibHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTHBAIUS, Jerazamus, Ae3uH(EKIIus,
JIe3UHCEKIUS

8. DkcTpeHHas »dBakyaluss U3 ayauTopud (1abopaTopuu) B YCIOBHUSAX IOXKapa,
paavalliOHHOTO, XUMUYECKOr0, OMOJIOTUYECKOTO 3arpsi3HEHUS] TEPPUTOPHH C HUCIIOJIb30BAHUEM
npocTernmx cpeacts 3amuthl («Dennkey, I'/13K, npotusorasa I'TI-7 ¢ ATIT-3).

4. O0beM y4eOHOH TUCUMIIJIMHBI

Bun yueOHOM pabOThI B 3aderHbIX eauHULIaX B akanem. yacax
OO0 ast TPYA0eMKOCTh AHCIHILIHHbI 1 36
AyIUTOPHBIE 3aHATHS: 0,44 16
Jlexuuu 0,44 16
CamocrosiTeJibHast padoTa 0,56 20
[ToaroroBka K KOHTPOJBHBIM paboTam 0,56 20
KonTtakTHas camocTosTenbHas paboTa 0,2
CamMocTosTenpHOE H3yUeHHE Pa3/IeiioB 19,8
JUACIUTUIHHBI
Bua uTOroBOro KOHTpoOJIsi: 3a4eT - -

Bun yue6Hoit paboThl B 3aveTHBIX enMHUIAX B actponom.

qacax
O0mas TpyA0eMKOCTb M CIHIIIMHBI 1 27
AyauTOpHBbIE 3aHATHS: 0,44 12
Jlexnnn 0,44 12
CamocrosiTesibHAs padoTa 0,56 15

ITonrotoBka K KOHTPOJBHBIM paboTaMm 0,56 14,85

KonTakTHas camocTosiTenbHas pabora 0,15

CamocTosATenbHOE U3yYEHUE Pa3/IeiIoB
JUCLUILINHEI

Bujg utorosoro KOHTPOJIA: 3a4€eT - -
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