4.4. AHHOTa UM PadoYMX MPOrpaMM U CHUIINH
4.4.1. IucuMimHbl 00A3aTeIbHOM YacTH (0a30Basi 4aCTh)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Hnoctpannblii s3b1k» (b1.6.1)

1. Heab IMCUMIVIMHBI — MPUOOpEeTeHHE 00yJatomUMUCs 00IIeH, KOMMYHUKATHBHOU U
npoecCHOHANbHOM KOMIETEHLIUH, YPOBEHb KOTOPBIX Ha OTIENbHBIX JTamax A3bIKOBON
NOATOTOBKM  IIO3BOJISIET  HCIOJIb30BAaTh ~ MHOCTPAHHBIM  S3bIK  IIPAKTUYECKM Kak B
npodeccuoHanbHOM (MPOU3BOJACTBEHHON U HAy4yHOW) [eATENbHOCTH, TaK M i Ienei
camMo00pazoBaHusI.

2. B pe3yabTaTe u3ydeHHs AUCHUIVIMHBLI 00y4YalIluiicsi Mo mporpamMMe OakajaBpuara
JOJIZKeH:
Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:
- CIOCOOHOCTH K KOMMYHHUKAILIMU B YCTHOW Y IMCbMEHHOHN (pOpMax Ha PyCCKOM M HHOCTPAHHOM
SI3bIKAX JUTS PEIICHHs 33714 MSKIMYHOCTHOTO M MEKKYJIbTYpHOTO B3auMoeiicteus (OK-5).
3nameo:
- OCHOBHBIE CIOCOOBI COUYETAEMOCTH JICKCHYECKHMX €OUHHUI] U OCHOBHBIE CIOBO-
00pa3oBartesbHbIC MOJICIIH;
- pYyCCKHE SKBHUBAJICHTHI OCHOBHBIX CJIOB U BBIPAKEHUI peUH B MPOLIECCE MEKIUIHOCTHOTO U
MEXKYJIBTYPHOTO B3aUMOJICHCTBUS;
- OCHOBHBIE MIPUEMBI U METOJIbI pehepUPOBAHMS U AHHOTHPOBAHUS JINTEPATYPHI,
- IIaCCUBHYIO M aKTUBHYIO JIEKCUKY, B TOM YHCJIE OOIIEHAYUYHYIO U CIIEHUATbHYIO0 TEPMUHOIO-
TUI0, HEOOXOAUMYIO JJisi pabOTHl Ha/l TUTIOBBIMU TEKCTaMU;
- npueMsbl paboThl C OPUTHHAIBHOMN JIUTEPATYpO HA UHOCTPAHHOM S3BIKE.
Ymemy:
- paboTaTh C OpUTMHAIBHOM JINTEPATYPOIl HA HHOCTPAHHOM SI3BIKE;
- paboTaTh CO CIOBapeM;
BECTH MEPENUCKY Ha N3Yy4aeMOM SI3bIKE C LIEJIbI0 MEXIINYHOCTHOTO M MEXKYJIbTYPHOTO B3a-
UMOJICUCTBUS,
- BECTH pEUYEBYIO JEATENIbHOCTh INPUMEHUTENbHO K cdepe ObITOBOM | mpo-
(eccnoHaIbHON KOMMYHUKALINH.
Braoemw:
- WHOCTPaHHBIM S3bIKOM Ha YPOBHE MEKIUYHOCTHOTO U MEXKYIBTYPHOTO OOIIEHNUS, HABBIKAMH
Y YMEHUSIMU PEYEBOM JIEATETLHOCTH MPUMEHHUTENBHO K cpepe OBITOBON U MPOPECCHOHATIBHON
KOMMYHHKAIIH, OCHOBaMHU MyOJIHYHOM peyun;
- OCHOBaMHU pe)epupOBaHMs U AaHHOTUPOBAHUS TUTEPATYPhl HA N3y4aeMOM MHOCTPAHHOM SI3BIKE.
3. Kparkoe coaep:xanue JTUCUMILIUHBI:
Mooyne 1. I pammamuyeckue mpyonocmu u3yyaemoco A3ulka

1.1 JInunble, IpUTSHKATENBHBIE U IPOYME MECTOUMEHHMS.

CrpsikeHue riiaroja-cBs3KHy.

W3meneHue rnarojia-cBsi3ki B popmax Hacrosiiero BpemeHu. OOpa3oBaHHe pa3iIMuHbIX
BUJOBPEMEHHBIX (hOpM € MOMOIIIbIO Tharoya-cs3ku. O6pazoBanue U ynorpediaenue Gpopm mac-
CHUBHOTO 3aJ10Ta.

1.2 TlopsinoK €J10B B NpeANIOKEHUH. IMpaTHIECKHEe KOHCTPYKIINH.

2.1. Nndunutus. @opmel uHbuuuTHBA. [IpogomkeHHbI U nepdeKTHbIM MHPUHUTHB.
OyHKIMU HMHOUHUTHBA B TpeanoxkeHnu. OOpa3zoBaHue U ynoTpedieHrne HHGUHUTUBHBIX 000-
POTOB THUIIA «CITIOKHOE MOJUIEkKAIIEE» U «CIIOKHOE JAOTOoJIHEHUEe». BapuanTel nepeBoia nHGUHU-
TUBHBIX 00OpPOTOB HA PYCCKHI A3BIK.

2.2. BunoBpemennsie GopMmbl Ti1arosioB. O6pazoBaHue MPOCTHIX, MTPOIOJDKEHHBIX, TEP-
(beKTHBIX U Nep(EeKTHO-TIPOOIKEHHBIX BpeMeH. BonpocuTtenbHble TPeayIoKEHHUS B Pa3IMUHBIX
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BpemeHax. OOpa3zoBaHuE OTPULIATEIBHBIX (JOPM IiIaroyia B pa3inyHbIX BpEeMEHaX.

Mooyns 2. Umenue memamuueckux mekcmos.
UrteHne TEKCTOB I10 TEMaM.
1. BBegenue B crieiuaabHOCTh
2. 1.11. Menneneen
3. PXTY um. JI.1. Menneneera

[TonsiTue 0 Buaax ureHus: Ha npumepax TekctoB o Xumuu, .M. Menneneese, PXTY um,

.. Menneneesa.
AKTHUBH3AIUS JIGKCUKHU IPOYUTAHHBIX TEKCTOB.

Nzyuaroiiee yTeHNE HAyYHO-TIOMYJISIPHBIX TEKCTOB 110 BEIOPAHHOM CHIEUATIBLHOCTH.

HpI/IMCpHaH TEMATHUKa TCKCTOB:
«HayKa, TCXHOJIOTHA U HAYYHBIC MCTOAbI»
«XHUMHUYECKOE MMPpCAIIPUATHUC)).

Jlexcuueckre OCOOEHHOCTH TEKCTOB HayYHO-TEXHMUYECKOH HaIlpaBIeHHOCTH. TepMuHO-

JIOTUSl HAYYHO-TEXHUYECKOM TUTEPaTyphl HA U3Y4aeMOM SI3BIKE.
Mooynw 3. Ilpakmuxa ycmmuou peuu
[IpakTrKa yCTHOM peuu MO TeMaM:
1. «I"'oBOpHuM 0 cebey,
2. «B ropoaey,
3. «Paiion, rae s KUBY».

MoHosoruueckasi peusb 1o Teme «o cede». Jlekcuueckne 0coOEHHOCTH MOHOJIOTHYECKOM
peun. PedeBoii 5THKET MOBCEIHEBHOTO OOLICHNS (3HAKOMCTBO, IIPEACTABICHUE, YCTAHOBJICHUE U
HoJ/iep)KaHue KOHTaKTa, 3alpoc U COOOLIeHne HH(pOpMaLnK, MOOYKIeHUEe K ASHCTBUIO, BbIpa-
JKEHHUe MpockObl, cornacus). @oHETHUYECKHE XapaKTEPUCTUKHN N3y4aeMoro si3bika. OcoOeHHOCTH

JMAJIOTHYECKOM peuu 1Mo NMPONUIeHHBIM TEMaM.
Oomiee KoM4YecTBO MOyIIEH - 3.
4. O0beM y4eOHOH JUCHUIJIMHBI

B 3auger-
. B akanewm. ua-
Bunasr yue6HOM paboThI HBIX equ- cax
HUTAX

O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 8 288
KonTaktHas padora (KP): 2.2 80
Jlexuu yuebHbiM niaHom He nPedyCMOmpeHbsl - -
ITpakTnueckue 3anstus (113) 2.2 80
JlaGopaTopHbIe 3aHITHUS YUeOHbIM NIAHOM He NPe0yCMOMPEHbl - -
CamocrositeabHas padora (CP): 4.8 172
VYrpaxHeHUs 110 COOTBETCTBYIOIIUM pasjiesiaM JUCITUTITMHBI 4.8 172

JIK3aMeH IK3aMeH

Bujx koHTpoOJIsi: 3a4eT / JK3aMeH — 1 T
B 3auer-
. B actponom.
Bunbt yueOHO paboThI HBIX eqU-
qacax
HUTIAX

O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 8 216
Konrakthas pa6ora (KP): 2.2 60
Jlekmn yueOuvim NIaHOM He NPpedyCMOmpeHbl - -
[Tpaktuueckue 3arstus (I13) 2.2 60
JlaGopaTopHbIe 3aHIATHS YUeOHbLIM NIAHOM He NPeO0yYCMOMPEHbl - -
CamocrositesbHas padora (CP): 4.8 129
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YrpakHEHHUS IO COOTBETCTBYIONTUM pa3JieiaM JUCIUILUTHHBI 4.8 129

IK3aMCH IK3aMCH

Bua xoHTpoJs: 3auer / JK3aMeH 1 >7

AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«®uaocopusn» (b1.6.2)

1. Heuasb aucouniauHbl «Punocopus» — cHopMupoBaTh y CTYAECHTOB KOMIUIEKCHOE IpeJ-
CTaBJICHHE O POJIM U MecTe (puimocopuu B CHCTEME T'yMaHUTAPHBIX, COLMAIBHBIX U €CTe-
CTBEHHBIX HayK, IO3HAKOMHUTb MX C OCHOBaMHU (PUI0CO(CKOro 3HaHMs, HEOOXOAUMBIMU
JUIS PEILIEHUS] TEOPETUUECKUX U MPAKTUYECKUX 3a]1a4.

2. Komnerenuuu 6akajaBpa B obJactu ¢puiaocopuun

W3yuenmne QUCHMIUIMHBEI HApaBJIeHO Ha (pOPMUPOBAaHUE W PA3BUTHE CIETYIOMUX OOIIe-
KYJIBTYPHBIX KOMIIETEHIIUH:

- CIIOCOOHOCTH HCIIONIB30BaTh OCHOBBI (PHIIOCO(CKHUX 3HAHUH TSI (YOPMHUPOBAHUSI MUPO-
Bo33peHueckoi mosunuu (OK-1);

- CIIOCOOHOCTBIO K caMoopranu3anuu u camoodpaszosanuto (OK-7);

B pe3ynbrare ocBoeHus Kypca Gpuinocopuu CTyIeHT T0JKEH:

3HamMb: OCHOBHOE COJIEp)KaHHE TJIABHBIX (PUIOCO(CKHUX IIKOJI M HANPaBICHUM, TIPEICTa-
BUTEJIEH 3TUX ILKOJI, CBSI3b U pa3iuuue UxX Guiaocodckux uiei, cBsi3b UCTOPUKO-PHIOCOPCKUX
KOHIICTIIIUI ¢ COBPEMEHHBIMHU MPO0IeMaMy HHIUBUAYAIbHON U OOIIECTBEHHON YKU3HH;

YMemb: TIOHUMATh U aHAJIU3UPOBATh MUPOBO33PEHUECKUE, COLUANIbHBIE U MHIUBUAYaIIb-
HbI€ MPOOJIEMbI COBPEMEHHOMN KU3HU; TPAMOTHO BECTU JIUCKYCCHIO, apT'yMEHTHUPOBAHHO OTCTaU-
BaTh CBOIO MO3UIIMIO MO 3HAYUMBIM (HIOCOPCKUM MpobIeMaM COBPEMEHHOM KU3HU, ONMUPACh
Ha HapaOOTaHHBIM B HcTOpUU (UIOCOPUU MaTepuall; MPUMEHSTh MOITYYeHHbIE (uiocopckue
3HaHUS K PEelIeHUI0 Mpo(ecCHoHaNbHBIX 3a/1a4;

énadems. MPEICTABICHUAMU O QrIIOCO(PUN KaK HAyKe U CUCTEME LIECHHOCTEH, ee MecTe B
cUcTeMe T'YMaHMTapHOTO 3HAHMs; OCHOBAMM (UIOCO(PCKOI0 MBIIUIEHHUS; KaTeropUaibHbIM af-
apaToM HM3y4yaeMoM MCUUIUIMHBI, (HIOCO(PCKUMH METOAaMM aHajdu3a Pa3IMYHBIX MpoOIIeM,
HaBBIKAMU (QHIIOCO(PCKON KyIbTYpBI sl BBIPAOOTKHM CHCTEMHOTIO, 1I€JI0CTHOTO B3IJIsSAa Ha JeH-
CTBUTEJIBHOCTh U MECTO XUMHH U XMMHUECKON TEXHOJIOTHUHU B LIEJIOCTHOM KapTUHE MUpA.

3. Kparkoe conep:kanue JTUCHUIIAHBI:

Brenenue. dunocodusi, ee MporucxoxIeHUEe U POJIb B 00IIIECTBE.

Mopnyas 1. OcHoBHBIE GHIOCOPCKHE IIKOJIbI.

AnTtnuHas ¢uiiocodus (nocoxkpatuku, copuctsl, Cokpar, [Jdemokpur, [1naron, Apucro-
TeJlb, JUIMHUCTHYECKU-pUMCKast punocodus). OcHOBHBIE MPOOIEMBI CPeTHEBEKOBOH (puiioco-
¢un u snoxu Bospoxnenus. @unocodust Hooro Bpemenu (XVII — XVIII BB.) Uneonorus
[Tpocsemenus. Hemenkast kinaccuueckas gunocodus. Pycckas pumocodus XIX — XX BB. Oc-
HOBBI MapKcUCTCKOH (punocoduu. OCHOBHBIE HANPABICHUSI COBPEMEHHOM (huitocodu.

Moayas 2. dunocodgckne KOHIENUUU ObITHS W MO3HAHMS.

[Ipo6nema ObiTust B ucropuu puinocoduu. Ilonstus marepuanbHoro u uneanbHoro. Oc-
HOBHbIE (MIIOCO(CKUE HANpPaBICHUSA: MaTepuaan3M U ujeanusM. [IpuHIun riodaibHOTO 3BO-
JIOLIMOHK3MA B COBPEMEHHON HAYYHOUN KapTUHE MUPA.

Konnenuu npocTpancTBa U BpeMEHH B HCTOPUH (UIIOCO(UU U HAYKH.

[Ipoucxoxaenue cozHanus. Poiap Tpyna B IpOUCXOXKIAEHUN CO3HaHM. Mneanmncrnueckue
U MaTepUaIMCTHUECKue KoHIenuuu co3HaHus. Co3Hanue u mosr. Co3HarenbHOe U Oecco3Ha-
TenbHOe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konnenuu raoceosioruu B UCTOpUM (pUI0OCOPHU: CEHCYaNn3M, palMoOHaTNu3M, CKENTH-
IIU3M, arHOCTHUIIM3M, KOHIIETLUS BPOXKACHHBIX MU, anpuopusM. J(ManeKkTuka Mo3HaHUA: YyB-
CTBEHHOE U pallMoHaIbHOE. OCHOBHBIE TEOPUU UCTHUHBI.
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Moayas 3. IIpo6sembl yesoBeka B ¢pusiocodpuu.

Yenosek kak npeamer ¢unocodcekoro ananusa B uctopuu ¢punocoduu. Ipoucxoxnenue
YyeJloBeKa: MPUPOJHBIE U COIMAIBHBIE YCIOBHS aHTPOMOCOIMOreHe3a. buonornyeckoe u Couu-
anbHOE B uenoBeke. IHAMBU, MHIMBUYaIbHOCTh, JINYHOCTD.

CMbICI KM3HU M TNIpeHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBuxkeHue
HEHACWJIHA, er0 PoJib B COBpeMeHHOH xu3Hu. Llenn u nenHoctu. CBoOOAa BOIM U OTBETCTBEH-
HOCTb JJUYHOCTH. HpaBCTBEHHbIE, pEIUTHO3HBIC, ICTETUYECKHIE IIEHHOCTH.

Moayanb 4. ®unocodus ucTopuu u 001eCTBA

YenoBek B CHUCTEME COLMAIBHBIX CBs3ei. JIMuHOCTH W Macchl, cBoOOma M HEOOXOau-
MocTb. Punocodust ucTopun: GOpMaMOHHAS M HUBIWIN3ALMOHHAS KOHUEHIIMA UCTOPUIECKOTO
pa3Butus. [Iporpeccucrckue u MUKIMYECKUE MOJENIN pa3BUTH. [ 100anbHbIe TPOOIeMbI COBpe-
MeHHOocTU. KoHIenuus ycToi4MBOro pa3BUTHs U CLIEHApUU OyayIIEro.

O6mecTBo U ero crpykrypa. ComuanpHas, MoJIUTHYECKass U TyXoBHas chepsl oOIie-
crBa. Konnenuuu rocymapcrBa B ucropuu (uinocodcekoit Mpiciu. ['pakaaHckoe oOmecTBO U
MIPaBOBOE TOCYIapCTBO.

Mogayas 5. @unocodekue npodieMbl XUMUM U XUMHYECKOH TEXHOJIOTHHI

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HAHHs, €r0 METOJbI U (POPMBL.
HayuHnble peBosonivy M cMEHa TUIIOB panuoHaidbHOCTU. Hayka B coBpeMEHHOM Mupe. DTHKa
HAyKH U OTBETCTBEHHOCTh YUEHOTO.

[IpobGnema cooTHOlIEHUS HAayKd M TexHUKU. ColuanbHble IOCIEACTBHS Hay4dHO-
TEXHUUYECKOTO Mporpecca. DTUUECKUE U KOJIOTUYECKHE UMIIEPATUBBI Pa3BUTHS HAYKU U TEXHHU-
KH.

MecTo XMMUU B CUCTEME €CTeCTBEHHBIX HayK. OCHOBHas mpobiaemMa XUMHUH KaK HAyKd U
npousBoacTBa. llemm w®  3agaum  xumudecko  TexHojoruu. Chnenmuduka XUMHUKO-
TEXHOJIOTUYECKOT0 3HaHUsA: (yHIAMEHTAIbHOE U MPUKIATHOE, SMIMPUIECKOE U TEOPETUUECKOE.

4. O0beM AUCHMILVIMHBI M BUJbI Y4eOHOH padoThl

. B 3aueTHbIX equHU- B akanem.
Buabl yueOHoii padorsl
ax Jacax

OO0masi Tpy10eMKOCTh M CUHUILIHHBI N0 y4eo- 5 180
HOMY IJIAHY

AyANTOpHBIE 3aHATHS: 4/3 48
Jlexumn 8/9 32
Cemunapsi (C) 4/9 16
CamocrosiTesibHas padora (CP): 8/3 96
Bua KoHTpoOJIs: IK3aMeH 1 36

. B 3aueTHbIX equHU- B actpos.
Buabi yueOHoli padoThl
ax qacax

OO01asi Tpy10€eMKOCTb M CHUILIHHBI 110 y4eo- 5 135
HOMY ILIAHY

AYIMTOpPHBIE 3aHITHS: 4/3 36
Jlexun 8/9 24
Cemunapsl (C) 4/9 12
CamocrosiTesibHas padora (CP): 8/3 72
Bupa koHTpOJISi: IK3aMeH 1 27

AHHOTanus padoveil NPOrpaMMbl IUCHUNIIHHBI
«HUctopusn» (b1.b.3)
B cootBercTBUM ¢ pabounMu y4eOHBIMHM IUIAHAMH IO HANpaBJICHUIO IOATOTOBKH
18.03.01 (ypoBeHb MOATOTOBKM — OakayiaBp) aucturuinHa «VcTopus» OTHOCHTCS K 00s3aTelb-
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HBIM JIUCHMIUIMHAM 0a30Boi dactu yueOHoro miaHa (bl. b.3) u paccuurana Ha mM3ydeHue Ha
NEePBOM Kypce 00ydeHusI.

1. Hesas AucuumimHbl: (GOpMUPOBAHKE Y CTYIEHTOB KOMIUIEKCHOTO IIPEJICTABICHUS O PO-
JIM U MECTE UCTOPUM B CUCTEME T'YMAHUTAPHBIX U COLIUAIBHBIX HAYK, KYJIbTYPHO-UCTOPUYECKOM
cBoeoOpasuu Poccuu, ee MecTe BO BCEMUPHO-UCTOPUIECKOM IIpolecce, 00 0COOEHHOCTSAX U OC-
HOBHBIX 3Tarax €€ HICTOPUUECKOI0 Pa3BUTHS; BBECHUE CTYIEHTOB B KPYI' HICTOPUYECKUX MIPO-
0J1eM, CBSI3aHHBIX C 00JIACThIO OyayIIeH MpodhecCHOHATBHON IeITeTbHOCTH.

2. B pe3yabTrare u3y4eHusi JMCHUILIMHBI 00y4aromuiics Mo nporpaMmme dakaJjaBpua-
Ta J0JIKEH:

Obnaoame CIENYIOMUMU 00UeK)TbMYPHLIMU KOMITIETCHIIUSIMU:
- CIIOCOOHOCTH aHAJIM3UPOBATh OCHOBHBIE ATAIlbl M 3aKOHOMEPHOCTH UCTOPUYECKOTO PA3BUTHUS
obrrectBa it hopMupoBaHus rpaxaanckoi nmosunuu (OK-2).
- CIOCOOHOCTBIO PabOTATh B KOJJIEKTHUBE, TOJIEPAHTHO BOCIIPUHUMATDH COIIMANIbHBIC, THHU-
Yyeckue, KOH(pecCHOHaANbHbIE U KyabTypHbIe pasinyus (OK-6);

3namo:

- OCHOBHbIE HallpaBJICHUS, IPOOJIEMbI U METO/Ibl UCTOPUUYECKON HAYKHU;
- OCHOBHBIE JTalbl U KIIIOUYEBbIE COOBITUS UCTOpUU Poccun u Mupa; 0COOEHHOCTH Pa3BUTHS pPOC-
CHUHCKOT0 TOCY/IapCTBA, BBLAAIOIINXCS ACSITeNIe OTEUeCTBEHHOM U BCEOOIIE HCTOPHUHU.

Ymemn:

- COOTHOCHUTH OOIIME MCTOPHUYECKHUE MPOLECCH U OTENIbHBIC (DaKThI; BBISBIATH CYIIECTBEHHBIE
YepThl UCTOPUUECKHUX MPOIIECCOB, SIBICHUN M COOBITHI; aHAIM3UPOBATh COLUAIBHO-3HAYUMbBIC
po0JIEMBI;
- popMynUpPOBaTH U APTYMEHTHPOBAHO OTCTAMBATh COOCTBEHHYIO MO3ZUIIMIO IO PA3TUYHBIM IIPO-
OyieMaM UCTOPHH.
Braoemy:
- IpEeJICTaBICHUSIMH 00 HCTOPUU KaK HayKe, €€ MECTe B CUCTEME T'YMaHUTapHOIO 3HAHUS;
- npeacTaBneHnsMmn 06 OCHOBHbIX 3Tanax B UCTOPUN YernoBeYeCcTBa N NX XPOHOSOrnu;
- KaTeropuanbHO-TIOHATUHHBIM aIllapaToM U3y4aeMou TUCIUIUINHBI;
- HaBbIKaMU aHAJIN3a UCTOPUYECKUX UCTOUYHUKOB.
3 Kpartkoe conep:kanue JMCIUILIHHBI.

Mopnyas 1. UcTopus B cucTeMe COLHAIbHO-TYMAHUTAPHBIX HayK. OCHOBBI METO10-
JIOTUM UCTOpHYeCcKOoil Hayku. Oco0eHHOCTH CTAHOBJIEHHS rocyaapcreeHHocTH B Poccun.

Mecto ncropun B cucreme Hayk. [Ipeamer ucropuueckoit Hayku. Posib Teopun B o3Ha-
Huu npouuioro. CymHocTs, Gopmbl, PYHKIIMM UCTOPUYECKOTO 3HaHUS. VcTOuHMKM MO oTede-
CTBEHHOM ucropuu, ux knaccuduxanus. Mcropus Poccun — HeoThemiemMast 4acTh BCEMHUPHOU
UCTOpHUH; 00I1Iee U 0COOEHHOE B UCTOPUYECKOM Pa3BUTHH.

Hauano poccuiickoii rocynapctseHHOcTH. Kuesckas Pycb. OTHOKYJIBTYpHBIE M COLIUANb-
HO-TIOJINTUYECKHUE TPOLIECCH] CTAHOBIIEHUS POCCUIICKOM rocyaapcTBeHHOCTH. [IpunsaTHE XpHUCTH-
aHCTBA.

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

Moayas 2. Poccuiickast umnepust B XV1I11- nauane XX B.

Poccutiickoe rocymapctBo B XVIII Beke — Beke MoaepHU3aIMu U npocsemieHus. Pedop-
mbl [letpa | xak mepBas mombITKa MOJEPHHU3AIMU CTpaHbl, €€ ocoOeHHOCTH. PopMHpOBaHUE
Poccuiickoit umnepur. OCHOBHBIE HAINPABJICHUS «EBPOIMEU3AMU» CTPAHbBI. DBOJIOLMS COUAITb-
HOU CTPYKTYphI obmiecTBa. JlanbHeiiee pacmupenue rpanul] Poccuiickoit umnepun.

Poccus B XIX cronerun. Ilpomeimuiennsiii nepeBopoT B EBpone m Poccuu: obimiee u
ocobenHoe. Baxuelinme ycnosus nepexona Poccun k MHAYyCTpHaIbHOMY OOILIECTBY — pEILICHHUE
KPECThSIHCKOTO BONPOCAa M OrPAHUYEHHE CaMOAep:kaBHs. JJIMTEIbHOCTb, HEMOCIENA0BATEINb-
HOCTh, HUKJIMYHOCTH Ipolecca OypiKya3Horo pegopmupoBanusi. Ponb cyObeKTUBHOTO (hakTopa
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B mpeojioyiecHnH oTcTaBaHusa. Pedopmbr XIX Beka, ux 3HaueHue. OOIIECTBEHHBIC ABUKEHUS B
XIX Beke.

Poccus B Hauane XX Beka (1900 — 19171r.). OcoO€HHOCTH COMATEHO-DKOHOMHYECKOTO
pa3Butus Poccuu B Hauane XX Beka. OOBEKTUBHAS MOTPEOHOCTh HHAYCTPUATBHON MOJIEpHU3A-
uuu Poccun. CooTHomenne nonutnyeckux cuil B Poccun B Hauane XX Beka. Hapacranue kpu-
3uca camojepxasus. [lepBas poccuiickas peomtoiis. OOpa3oBaHHE TMOTUTHYCCKUX IMAPTHIA.
['ocynapctBenHnas ayma Hauana XX BeKa KakK HEpPBbIN OMBIT POCCUHCKOTO MapiaMeHTaph3Ma.
CronpimuHcKas arpapHas pegopma. IlepBas MupoBas BoiiHa U y4dactue B Heil Poccun. deBpaiib-
ckas peomrouus 1917r. 1 KOpeHHbIE U3BMEHEHUS B IOJIUTUYECKON KU3HHU CTPAHBI.

Mopnyasb 3. OT cOBeTCKOro rocyiapcrsa Kk coppemMennoi Poccun.

dopMupoBaHHE U CYIIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka m mobena
OxTs10pecKOr0 BOoOpYy:keHHOTO Bocctanusi B Ilerporpane. II Beepoccuiickuit cpe3n CoBeToB U
€ro peleHusi. JKOHOMHYECKas U COIMalibHAs MOJUTHKA OOJbIIEBUKOB. ['paxkiaHckas BOWHA U
uHoctpanHass wuHTepBeHIMs. Cynpba u 3HadeHue HOIla. VYTBepknenwe omgHOMApTUHHON
nonutuieckor cucrembl. O6pazoanre CCCP. [Tonutuueckast 60pp0a B MapTUU U TOCYIapPCTBE.
CCCP B roas! nepBbix msaTwiieTok (koner 20-x rr. — 30-e rr.). opMupoBaHue pexxuMa JUIHOU
Bractu CranvHa W KOMaHAHO-aJMUHHUCTPATUBHOM CHCTEMbI YIPABIEHUS TOCYAAPCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpOii MupoBOW W Benmkoi
OreuyecTBEHHOM BOMHE. MI3MeHEHNE COOTHOILIEHUS CUJI B MUPE TIOC]I€ BTOPOW MUPOBOM BOMHBI.
Havano «xonoanoit BoiHbI». TpyaHoctu mnocieBoeHHoro pa3Butusi CCCP. VikecroueHue
MOJIMTUYECKOTO  pPEeKMMa W UAEONOrudeckoro  KoHTposis. [lombiTku  OOHOBIEHUS
«rocyaapctBeHHOro counanuzMa». XX cbe3g KIICC u ocyxnenue Kyiabra tuuHoctd CTajivHa.
«OrtTenenby B AyXOBHOU cepe. DxoHomMHueckue pedopmbl cepeaunbl 60-X ro/10B, IPUYUHBI
UX He3aBeplleHHOCTH. HapacTtaHume KpU3HCHBIX SIBIEHMH B COBETCKOM oOmectBe B 70-e —
cepeaune 80-x ronos. Buemnsaa nonutuka CCCP B koHue 60-x Havane 80-X IT.: OT paspsaIKu K
0o0oCTpeHuI0 MexAyHapogHoi obOcrtaHoBkU. «llepecTpoiika»: CymHOCTb, LIE€NH, 3ajaud,
OCHOBHBIE 3Tanbl, pe3yiabTarsl. Pacmag CCCP. O6pasoBanue CHI'.

CraHoBlIeHHE HOBOM poccuiickoi rocyaapctBeHHocTH (¢ 1991- mo Hacrosiiee Bpems).
JIluOGepanbHas KOHLENIMS POCCUHMCKHX pedopMm: Tmepexoa K pblHKY, (OopMUpOBaHHE
rpakaaHckoro oOmiecTBa W NpaBoBOro rocyaapctBa. «lllokoBass Tepamus» 3KOHOMHUYECKHX
pedpopm B Hawame 90-x romoB. Kouctutymus Poccwmiickoit  ®Denmeparuu  1993r.
MexHanuoHanbHble oTHOWEHUs. [lonuTndyeckue maptTuu U oOIIeCTBEHHBIE JABIMKEeHUs Poccun
Ha coBpeMeHHOM »odtane. Poccus Ha mytw moaepHusauuu. Poccus B cucreMe MUPOBOHN
HSKOHOMHUKH U MEXIYHAPOJHBIX CBSI3EH.

4. O0beM y4eOHOM JUCHUIIMHBI

Bunpr yue6HOM paboTh B 3aueTHEBIX B akanewm.
eIMHUIIAX qacax
O01as TPyA10eMKOCTh THCHUIIHHBI 110 Y4eOHOMY IJIAHY 4 144
KonrakThas pa6ora (KP): 1,3 48
Jlexruu (JIek) 0,9 32
IIpaktuueckue 3anstus (I113) 0,4 16
CamocrositeabHas padora (CP): 1,7 60
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,3 10
Pedepat / acce 0,6 20
CaMOCTOSATEIbHOE U3YICHHUE TUCIUILTAHBI 0,8 30
Buja koHTpOJISI: IK3aMeH 1 36
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Bunpl yue6HOM paboTh B 3auetHbpIx B actp.
SIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTaktHas padora (KP): 1,3 36
Jlexmm (Jlek) 0,9 24
ITpaxtrueckue 3ansatus (I13) 0,4 12
CamocrositeasHas padora (CP): 1,7 45
IToaroToBka K KOHTPOJIBHBIM paboTam 0,3 75
Pedepar, acce 0,6 15
CaMOCTOSTETbHOE N3YYCHUE TUCIIUIUIMHBI 0,8 22,5
Bua koHTpOJIA: IK3aMeH 1 27

AHHOTaIUsA padoyeld MPOrpaMMbl JTUCHHUILJINHbBI
«Pusnyeckas KyJabTypa u cnopt» (b1.5.4)
1 eab QMCHUIUIMHBI - OBJIAJCHHUE METOJIOJIOTHEH HAYYHOTO MO3HAHUSA (UIUYECKOU

KYJIbTYPbl M CIIOPTa; CUCTEMOM MPAKTHUYECKUX YMEHHUN M HABBIKOB, 00ECIIEYUBAIOLIUX COBEP-
IIEHCTBOBAHUE NCUXO(PU3MUECKUX CIIOCOOHOCTEHN; pa3BUTHE CIIOCOOHOCTEH MCIOIb30BaTh pas3-
HOOOpa3Hble (HOPMBI PU3MUECKON KYJIbTYpBI, CIIOPTa U TypH3Ma JJIsl COXPaHEHHs U YKpeIUIeHUs
CBOETO 3JI0POBBSI M 3/I0POBbS CBOMX OJM3KUX B TIOBCEIHEBHOW KU3HU U NMPOPECCHOHATHLHOM Jie-
ATEJIbHOCTH; (POPMUPOBAHNE MOTUBAILIMOHHO-IIECHHOCTHOT'O OTHOILEHHS K (PU3MUECKON KYIbTYpe,
(¢u3NYECKOMY COBEPIIEHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA HA 3/10pPOBBI 00pa3 KU3HU.

2 B pe3yabTare udy4eHUs JMCUMILIMHBI 00y4alOIIMIicA M0 MporpaMmMe 0aKaJaBpu-

aTa J0JI’KEeH

Obnadamye cnepyromuMu o0mmekyabTypHbiME (OK) koMneTeHnusamMu:

—  CHOCOOHOCTH MCHOJIB30BaTh METOJIbI M CpelCcTBa (PU3NUYECKOW KyIbTYyphl Ajs obec-
MEYCHUsI OJHOICHHOM COMANbHON U npodeccroHansHoi aestensHoctu (OK-8).
3name:

—  HayyHO-TIPAaKTUYECKHE OCHOBBI (PM3UUECKOM KYJIbTYpHI U CIIOPTA;

—  COLMAJIbHO-OMOJOTMYECKHE OCHOBBI (PU3MUYECKON KYIbTYPhI U CLIOPTA;

—  BIUSHHUE O0370POBUTENBHBIX CUCTEM (PU3UYECKOTO BOCIUTAHUSA HAa YKpEIJICHHUE 3/10-
POBbS, TPOPHIAKTUKY TPOPECCHOHATIBHBIX 320071€BaHN 1 BPEIHBIX MPUBBIYEK;

—  CcHocoObl KOHTPOJIS U OLIEHKH (PU3NYECKOro pa3BUTUSA U (PU3NYECKON MOATOTOBJIECH-
HOCTH;

— TpaBWiia U CHIOCOOBI MJIAHUPOBAHUS MHIUBUIYATbHBIX 3aHATHI Pa3IUYHON IIeNIeBOM
HaIIPaBJIEHHOCTH;

— ucTopHio (U3MYECKON KyJIbTypbl M CHOpPTa, UMETh IPEACTaBICHHE O 3HAUYMMBIX
CTIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO M MHUPOBOT'O YPOBHS; Ba)kHEHIIne
JTOCTIDKEHHS B 00JIaCTH CIIOPTA;

— cnopruBHble Tpaguuuu MXTU-PXTY um. J[.1. MenneneeBa, HOMHUTH O MOJABUTAX
CHOPTCMEHOB B rojibl Benukoil oreyecTBeHHOM BOHBI 1941-1945 rr.

Ymemn:

—  caMOCTOATENIbHO 3aHUMAThCS (PU3HMUECKON KYJIbTYPOU U CIIOPTOM;

—  OCYIIECTBJISITb CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M COONI0JaTh Mpa-
BUJIa TUTUEHBI U TEXHUKU 0€3011aCHOCTH;

—  OCYILECTBJIATh TBOPUYECKOE COTPYAHHUECTBO B KOJUIEKTUBHBIX (popmax 3aHATHI u-
3UYECKOU KYJIbTYPOH U CIIOPTOM.

Braoemw:

— CpeACTBaMH W METOJaMHU YKPEIUICHHUS HHAWBHUIyaTbHOTO 3/I0POBBS, (PU3MUECKOTrO
CaMOCOBEPILIECHCTBOBAHMS;
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— JIOJDKHBIM ypOBHEM (DM3MUYECKON MOATOTOBICHHOCTH, HEOOXOAMMBIM JUIsl Kade-
CTBEHHOT'O YCBOEHUS NMPO(PECCHOHANBHBIX YMEHUU M HABBIKOB B Ipolecce oOyueHus B
By3€, sl 00ecreueHus MOJHOLEHHON COIMaIbHON U MPO(PECCHOHANBHON AEATEIbHOCTH
MocJie OKOHYaHHs y4eOHOTO 3aBECHHUS.
3 KpaTkoe coaepxanue TUCHMNIHHBI
Jucuumnuza (Moxynu) mo «®u3nueckoil KylbType U CIOPTY» pealu3yloTcs B paMKax
6a3oBoii yactu bioka 1 «/{ucuuniarael (MOIysIH)» MporpaMMbl OakagaBpuaTa B o0beme 72 akaj.
4acoB WK 54 acTp. 4. (2 3a4eTHBIC SAUHUIIBI) TIPH OUHOU (hopme 00yYeHUs.
[TporpammMa paccurTaHa Ha U3yYeHHE AUCLUUILUIMHBI B TEUCHHUE JBYX CEMECTPOB (IIEpBOTO U

IIECTOTO).
Pa3nesibl TMCUMIVIMHBI M BUAbI 3aHATHIA
Monyn Haszsanue moyiist Bcero, Yacos
akaj. Jlex MII3 |IIII®IT| KP
yacax
1. [Ipenmer «Pusndeckas KyJIbTypa u 18 2 6 9 1
cnopt». Mcropus ®KuC
2 OCHOBBI 3/T0POBOTO 00pa3a KU3HU 18 2 6 9 1
(30X)
3 buonornueckre 0CHOBBI (PHU3HYECKOM 18 2 6 9 1
KYJIbTYpBI U CIIOPTa
4 [IpodeccuonanpHoO-IpuKIaIHAs HH- 18 2 6 9 1
3WYECKas KyJIbTypa U CIIOPT
Bcero yacos 72 8 24 36 4
Monyn Haszsanue monyis Bcero, Yacos
acTp. Jlex MII3 |III®IT| KP
gacax
1. [Mpenmer «Dusnueckas KyJIbTypa U 13,5 15 45 6,75 0,75
cnopt». Mctopust ®KuC
2 OcHOBBI 310pOBOTO 00pa3a KU3HU 13,5 15 45 6,75 0,75
(30X)
3 buonoruueckne 0CHOBBI PU3NUIECKON 13,5 15 45 6,75 0,75
KYJBTYPBI ¥ CIIOPTa
4 [Ipodeccnonansuo-npuknaanas hu- 13,5 15 45 6,75 0,75
3WYECKas KyJIbTypa U CIIOPT
Bcero yacoB 54 6 18 27 3

Kaxablii Moay/ab nporpaMmMbl HMeeT CTPYKTYPY:
- JICKIIMH WJIM TEOPETHYECKUMN pa3en;
- MPaKTUYECKUW pa3feN, COCTOUT U3: METOAMKO-TpakThdeckux 3aHsaTuii (MII3) u ydeOGHo-
TPEHUPOBOYHBIX 3aHATUH (ITpodeccroHalbHO-TIpUKIaaHast Gpusndeckas noaroroska, [1I1DII);
- KOHTpoabHBIN pazaen (KP).

Teoperuveckuii pasgen GopMHUPYET CHUCTEMY HAYyYHO-TIPAKTHYECKUX W CICIHATBHBIX
3HaHWMA, HEOOXOUMBIX NIl TTIOHUMaHUS IPUPOIHBIX U COLMATBHBIX MPOLECCOB (HYHKITMOHUPO-
BaHUs (PU3MUECKON KyJIbTypbl OOIIECTBA W JMYHOCTH, YMEHMSI MX AJAlTHUBHOIO TBOPYECKOTO
WCTIONIb30BaHUS U1 TMYHOCTHOTO U MPO(ECCHOHATHHOTO Pa3BUTHUSI; CAMOCOBEPIIIEHCTBOBAHUS,
OpraHu3aIy 3JI0POBOT0 00pa3a >KU3HU MPH BBHITOJIHEHUH y4eOHOU, podecCHOHaTbHON U CO-
LHUOKYJIbTYPHOU NESATEIbHOCTH.

MeTtoauko-npakTuyecKue 3aHATHSA MPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco60B (OpMUPOBaHUS yUEOHBIX, MPO(DECCHOHANBHBIX M XU3HEHHBIX YMEHUN M HABBIKOB
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cpeAcTBaMu (PU3NYECKOM KyJIbTYpBI U CIIOpTA.

Ha MeToauko-npakTH4YeCKUX 3aHATHUSIX YAEIAETCS BHUMaHUE:
- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;
- BIMSHUIO (PU3MYECKHX yNpakHEHHH Ha GOopMHUpOBaHUE POPECCHOHATBHBIX KauecTB OyayIe-
ro CHeUAIACTA U JIMYHOCTH 3aHUMAIOIIEerocs;
- BO3/ICUCTBUIO CPENICTB (PU3MUECKOTO BOCIIUTAHHS HAa OCHOBHBIC (DM3HOIOTUYECKHE CHCTEMBI U
3BEHbsI OIIOPHO-BUTATEIBHOTIO alIapaTa 3aHUMAIOIIErocs;
- BOIpOCcaM IIPOBEJIEHUSI COPEBHOBAHUH (IIpaBUJIa COPEBHOBAHMM, CCTEMA PO3bITPBILIEH, onpe-
JerieHue modenureneii, 000pya0BaHIe U HUHBEHTAPB).

IIpodeccuonanbHO-NPHUKIATHAA MOATOTOBKA INPOBOAUTCS C y4eToM Oyaymied mpo-
(eccnoHaIbHOM 1EATEIBHOCTH CTYICHTA.

Y4eOHO-TPEHUPOBOYHBIE 3aHATHS 0a3UPYIOTCS Ha MIMPOKOM HCIOIb30BAHUHN TEOpETHUYE-
CKUX 3HAHUH M METOJUYECKUX YMEHUH, Ha IPUMEHEHUU Pa3HOOOPa3HBIX CPEACTB (U3NUECKON
KYJBTYPBI, CIIOPTUBHON M MPO(}HECCHOHATBHO-TTPUKIIAIHON (PrU3ndecKoi TOATOTOBKU CTYIEHTOB.

KonTpoabnblii pa3nes. Kpurepruem ycrenHocTi 0OCBOEHUsI y4eOHOro MaTepuana siBiis-
€TCs OLICHKA MPENOAABATENs, YUUTBIBAIOIIAS pe2yIsApHOCHb NOCeujeHus 00A3amenbHblX Y4eOHblxX
3auamuil, 3HAHAH TEOPETUYECKOIr0 pa3/iesa IporpaMMbl U BBIIIOJHEHUE YCTAaHOBJICHHBIX HA JaH-
HBI CEMECTpP KOHTPOJBHBIX TECTOB 00MIeH (HU3NIECKON M TEOPETUUECKOI MOATOTOBKH JUIS OT-
JIEJIBHBIX IPYII Pa3JIU4HON CIIOPTUBHON HAIPABIEHHOCTHU, BXOAUT B IPAKTUYECKHUE 3aHITHS.

4 O0beM yueOHOH THCUMIIUHBI

B 3auer- | B aka- | \4
Bunst yueOHOI paboThI HBIX €/1U- JIEM. CEMECTpP | ceMecTp
HUIIAX Jacax
Oo6masi TpyA0eMKOCTh TUCHHUIJIHHBI 0 2,0 12 1,0 3.ex. | 1,0 3.ex.
y4eOHOMY ILIAHY 36 yac. | 36 uac.
KonTaktHas padora (KP): 2,0 72 36 36
Jlexium (Jlek) 0,2 8 4 4
[Tpaktuyeckue 3anstus (I13) 1,8 64 32 32
Buj koHTpoOJIS: 3a4eT / IK3aMeH 3auer 3auer 3auer
B 3auer- | \4
. B actp.
Bugpsl yaeOHOM paboThI HBIX e~ | | CEMECTp | cemecTp
HUIAX
O0mast TpyA0eMKOCTh JHCHHUIIJIMHBI 110 2,0 54 1,0 3.ex. | 1,0 3.en.
Y4eOHOMY IIaHY 27 yac. | 27 yac.
Konrakthas pa6ora (KP): 2,0 54 27 27
Jlexrn (JIek) 0,2 6 3 3
IIpaktuueckue 3anstus (I113) 1,8 48 24 24
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3auer 3ader

AHHOTanus y4eOHo# nporpammsl Aucuunimabl b1.6.5
«MartemaTuka»

1. HeJblo AMCUUIIUHBI SBISETCS (OPMUPOBAHHUE Y CTYEHTOB CUCTEMbI OCHOBHBIX MTOHATHIA,
HCIIOJIb3YEMBIX JIJISl IOCTPOEHUS BXKHEUIIINX MaTeMaTHUYEeCKUX MOJIEIeH, U YMEHUS UCTIOIb-
30BaTh MAaTEMaTHUECKUE METO/IbI ISl OMCAHUS Pa3IUYHbIX TPOLIECCOB.

2. TpeOGoBaHuUs K pe3yJIbTaTaM OCBOEHHUSI JUCHUTLIMHBI

W3yuenne Kypca MaTeMaTUKU MPHU MOATOTOBKe OakanaBpoB no HampasieHuto 18.03.01

XuMHYecKasi TEXHOJIOTHs CIIOCOOCTBYET NPHOOPETEHNIO CIIEAYIOIINX KOMIIETEHIUI:

2.1. O6menpodeccuoHanbHbIE:
—  CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
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JUCHHIUIMH B TipodeccuonanbHoit aesreapHoctu (OITK-1).

B pesyabTare n3yueHus JMCUMIIJIMHBI CTYACHT 10JI7KEH

3HamMb:

—  OCHOBBHI U (HepeHINATFHOTO U UHTETPATILHOTO UCUUCIICHUS, AU pepeHInanbHbIX ypaBHe-

HUM;

—  MaTeMaTHU4eCKue TEOPUU U METOJIbI, JIeXKAIIHE B OCHOBE MOCTPOCHUS MAaTEMaTUYECKUX MO-
b1 (S (%

—  OCHOBBI IPUMEHEHUS MATEMAaTUYECKUX MOJIETIEN U METO/I0B.
ymemsw.

—  BbIOMpaTh MaTeMaTU4YECKUE METO/IbI, IPUTOIHBIC JISl peLICHHUS] KOHKPETHOM 3a/1a4;

—  HCHOJb30BATh MATEMATHYECKUE MOHATHS, METOAbl U MOJENIH JUIsl ONHUCAHUS Pa3INYHBIX

IIPOLIECCOB;

—  BBIABJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, JIEKALME B OCHOBE KOHKPETHBIX ITPOLIECCOB;
—  HUCIOJB30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00paOOTKH TaHHBIX;
— [PUMEHATh MaTEMaTUYECKUE 3HAHUS Ha MEXIUCLIMILUIMHAPHOM YPOBHE.

enadems.

— OocHOBaMH (DyHIAMEHTAJIBHBIX MaTEMATUYECKUX TEOPH M HABBIKAMH MCIIOIB30BAaHUS MaTe-

MaTHYECKOI'0 anmnapara;

—  METOJaMH CTaTUCTHYCCKON 00pabOTKH MHPOPMAITHH.
3. Kparkoe cogep:kaHue TUCHUIIUHBI:
1 CEMECTP

1.BBenenmue.

[Tpenmet u MeToabl MaTeMaTuku. ONMCaHHe OCHOBHBIX pa3zieiioB Kypca. [IpaBuia u Tpedo-
BaHUs IIPU U3Y4YEHHUH Kypca.

2. J1eMeHTHI aJredpbl.

YucnoBble MHOXKECTBa, KoMIUIeKCHbIe uncia. Onpenenurenu I u Il nopsakos. BekTopsr:
OCHOBHbIE TIOHATHUS, CKAJIIPHOE, BEKTOPHOE U CMELIAaHHOE MPOU3BEACHUS BEKTOPOB. AHAJIUTH-
yecKasi TeOMETpHs: IpsAMas Ha TUIOCKOCTH, KpuBble Il mopsaka. Marpuuel: qeicTBUS HAJ MaT-
puLamMu, pUBEACHUE K CTyIIeHYaToMy BUIy U BuAy l'aycca. Panr matpunel. ObpaTHas MaTpu-
na. Teopema Kponekepa-Kanemnu. Pemenue cuctem JMMHEHHBIX aiaredpanyeckux ypaBHEHMH.
CobcTBeHHbIe uncia U BeKTopbl. KBagparuunsie GopMBI.

3. ®yukuus ogHoi nepemennoii. Ilpenen pynxkuun. HenpepsiBHoCTh QyHKINH.

Oynkuus. Crnocobs! 3amanus GpyHkuuu. [penen pynkuuu B Touke. OJHOCTOPOHHME TIpejie-
abl. [Ipenensl Ha GeckoHeuHOCTH. beckoHeuHO Manble U OecKOHeYHO Oonblive (QyHKIMH, MX
CBOICTBA M B3auMHas cBsA3b. CBOMCTBA mpeaenoB. [IepBbiii 1 BTOpOi 3aMeyaTenbHbIe TPEIEITbI.
HenpepbiBHOCTh (DyHKIIMM B TOUYKE W Ha mpoMexyTke. CBOMCTBAa (yHKLUH, HENPEPHIBHBIX Ha
oTpeskax. Touku pa3pbiBa QYHKIMH U UX KJIacCU(UKALINS.

4. InddepeHuuanbHoe HcUHCIeHne (PYHKIMH OHOI MepeMeHHOii.

[TpousBogHas (yHKIUHU, €€ reoMeTpUYecKuii U MexaHudeckuil cmbici. [lpaBuna mudde-
peHuupoBanus. Tabiua oCHOBHBIX NMPOU3BOAHBIX. Juddepennman GpyHKunU, €ro npuMeHeHHs
K TIpUOJIMKEHHBIM BbIurclieHussM. MaBapuanTHOCTh hopmbl nieporo auddepennnana. [Ipons-
BOJIHAs cloxkHOU ¢yHkuuu. JuddepennmpyemMocts GyHKINU: ONpeeIeHHe, TEOPEMBI O CBSI3U
T hepeHIIMPYEMOCTH C HEMPEPBIBHOCTHIO U € CYIIECTBOBAHHUEM MpPOU3BOJHON. OCHOBHBIE
TeopeMbl nudpdepenmansioro ucuncienus: Pomns, Jlarpamxka, Komm. IlpaBuno Jlomurans
(packpeiTe HeompeneaeHHoCTel). [Ipon3BoHbIE BRICIIMX TOPSAKOB. JIOKambHBIN dKCTpEeMyM
¢ynkuuu. Heo6xonumble n 1ocTaTOUHbIE YCIOBUS dKcTpeMyMa. [IpaBuio uccnenoanust GyHk-
IIUM Ha MOHOTOHHOCTH U 3KCTpeMyM. [Ipu3HaKy BBIMYKIOCTH M BOTHYTOCTH (pyHKUMU. TOUkH
neperu6a. Heobxomumoe u 1ocTaToOyHOE yCIOBHS Nepernda. ACUMOTOTH (PYHKIUHU, UX BUIBI U
criocoObl HaxoxAeHUs1. O01as cxeMa ucciaeoBanus QYHKIUMA, TOCTPOSHUE UX TPa(UKOB.

5. UuTerpajbHoe ucunciaeHne GyHKIUM OHOI NepeMeHHO.
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[TepBooOpaznas ¢pynkuus. HeorpeaeneHHbI HHTErpall U €ro cBolcTBa. Tabauiia OCHOBHBIX
MHTETpaJIoB. MeToAbl UHTETPUPOBAHUS: HEMOCPEICTBEHHOE NHTEIPUPOBAHNE, HHTETPUPOBAHUE
MOJICTAHOBKOM, MHTErpUpOBaHUE MO yYacTsAM. MHTerpupoBaHue panHoHaNbHBIX Apobeii. MuTe-
TpPUPOBAaHHE HEKOTOPHIX UPPALUOHAIBHBIX U TPUTOHOMETpUUecKuxX (yHKImid. OnpeneneHHbINd
WHTErpaj, ero reoMeTpuueckuii cmpici. CBoMCTBa omnpeaeneHHoro uarerpaia. @opmyna Hero-
toHa-Jleitonuna. Teopema o cpenHeM 3HauYCHHH. 3aMeHa MEPEMEHHOW M MHTErPHPOBAHHE 10
4acTsAM B ONpPEAEICHHOM HHTerpaie. [Ipunoxenus onpeneneHHOro MHTerpajga K BbIYUCICHUIO
wiomaaen miockux ¢uryp. [lonsaTue HecOOCTBEHHBIX HHTETPAJIOB: OMPEAEICHNUs, CBOUCTBA, ME-
TOJbI BBIYMCIICHHUS.

2 CEMECTP

1.Indgdepennmanbaoe ncuncienne GyHKIMHA HECKOJIbKUX MePeMeHHbIX. JJIeMeHTbl TeOpUH
1oJIs.

OyHKIMH ABYX U 00Jiee IEpEeMEHHBIX: OIpeieleHne, 00JIacTh onpeaeneHus, 00JacTb u3Me-
HEHUs, TeOMeTpUYecKas MHTepIperanus, TMHUU ypoBHA. [Ipenen pynkuun B Touke. YacTHble
MPOU3BOJIHBIC (HA MpuMepe PYHKIHMH ABYX NepeMeHHbIX). uddepenunpyeMocts GpyHKINN He-
CKOJIBKHX TIepeMeHHBIX. [locTatounbie ycnosus nuddepenmupyemoctu. [loaHas nponsBoaHasi.
[TpousBoanas cinoxuoit ¢pynkuuu. [lomueiii nuddepennuan. MuBapuanTHOCTS MoHOTO nudde-
peHnmana. AHaATUTHYECKHUH MpU3HAK rnoyHoro quddepennuana. Auddepenunposanne GpyHxmm
OJIHO U JIBYX MEpPEMEHHBIX, 3aJaHHON HesIBHO. YacTHbIE MPOU3BOAHBIE U MONTHbIE AUPPEpEHIIH-
QJIbI BBICIINX TOPSIKOB. TeopeMa 0 paBeHCTBE CMEIIAHHBIX MPOU3BOMHBIX (A1 PYHKIIUH JBYX
nepeMeHHbIX). JlokalbHble 3KCTpeMyMbl (YHKIIUU JBYX MEPEMEHHBIX: HEOOXOIUMOe U J0CTa-
TOYHOE YCJOBHSI SKCTpeMyMa. YCIOBHBIM OJKCTpeMyM (MeToj MHOxuTene Jlarpanxa).
Haubonbiiee u HanMmeHblllee 3HaYeHHE (PYHKUIMU B 3aMKHYTOM oOnacTu. OCHOBHBIE MOHSATHS
teopun nons. CkanspHoe nosie. IloBepxHocty u nuHuM ypoBHS. [IpousBonHas mo Hampasiie-
HUI0. ['paguenT ckasipHOro noiisi U ero cBoiicTBa. BekropHoe nose. Jluseprennus nossa. Porop
noJisi. CBsI3b MEXy IPaJUeHTOM U MPOU3BOAHOM MO HAIIPABJIEHUIO.

2. KpaTHble nHTErpaJjbl.

JIBOWMHON MHTErpall: ONpeaeIeHNEe, TEOMETPUUECKUN CMBICT, CBOMCTBA. Beruncienue nBoii-
HOT'O MHTErpaja B J€KapTOBOM U MOJISIPHOU cucTemax koopauHat Murerpan Ilyaccona. TpoiiHon
WHTErpAJL: ONPEIEICHUE, TEOMETPUYECKUI CMBICII, CBOMCTBA. BhIUnCIEeHNE TPOMHOIO HHTErpaJIa.
[Ipunoxenust ABOMHOTO U TPOMHOI'O UHTETPAIIOB.

3. KpuBosiuHeiiHble ¥ TOBEPXHOCTHbIE HHTErPAJIbI.

KpuBonuHelHbI MHTErpall o KOOpJMHATaM: ONpe/ielieHne, CBOicTBa, BerunciaeHue. Pabo-
Ta B cliioBoM noje. @opmyna ['puna. KpuBonuHelnHbIe HHTETpaIIbI, HE 3aBUCSIINE OT ITyTH WH-
terpupoBanus. [lorennmanbHas GyHKIMS, MOTeHIMaNIbHOE 1oJie. [[oHATHE MTOBEpXHOCTHOTO MH-
terpana. Ilorok BekTopa uepe3 moBepxHOCTb. Teopema I'aycca-Octporpanckoro. ®opmyina
Crokca.

3 CEMECTP

1. InddepennuanbHble ypaBHeHUs EPBOr0 NMOPSIKA.

Juddepennnanbaple ypaBHEHUs: TMOPSJIOK, PELIEHHEe, TEOpeMa CYIIECTBOBAHUS M €IWH-
CTBEHHOCTH pelleHus. 3anadya Komm. YpaBHeHHs ¢ pa3iensomuMucs nepeMeHHbIMH. OHO-
poausle nuddepeHnnansuple ypaBHeHus. JIuneitnsle nuddepennnanbaple ypaBHEHHS IEPBOTO
nopsiika. YpaBHEHHUs B MOJHBIX AU depennnanax. HTerpupyomui MHOKNUTENb.

2. IlnddepenunaibHbie ypaBHEHHs BTOPOIo M N-ro MOPsAKAa.

Juddepennmansaple ypaBHEHHs] BTOPOTO MOPSAIKA, JOMYCKAOIIUE IMOHMKEHUE IMOpsJIKa.
Jlunelinbsle qudQepeHnranbHble ypaBHEHUsT BTOporo nopsaka. CoiicTBa perieHuil. JInHeiHas
He3aBUCUMOCTH PyHKIuH. Onpenenutens Bporckoro. CTpykTypa 001ero pemenus THHEHHOTO
muddepeHIaIbHbpIe YpaBHEHUST BTOPOro nopsiaka. OyHaaMeHTanbHas cuctema pemeHuil. Jlu-
HelfHble OHOPOIHBIE U] epeHInanbHble YpaBHEHNS BTOPOTO MOPSAIKa ¢ OCTOSIHHBIMU KO3 (-
dbumeHTaMu: MoCTpoeHue odmiero pemenus. Meroa Ditnepa. JInHelHbIe HEOTHOPOIHBIC T (-
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(depeHIMaIbHbIE YPaBHEHHUS BTOPOIO HOpsKAa C MOCTOSHHBIMU Kodpduuuentamu. Obuee u
YaCcTHOE PELICHHUs HEOJHOPOIHBIX ypaBHeHU. JIuneinsle nuddepennnanbabie ypaBHEHUsS N-TO
HOpsi/IKa: CBOMCTBA PEILIEHHUH, TEOPEMBI O CTPYKTYPE OOLIEro pelIeHus, METOl BapHalluy IOCTO-
saHHBIX. JIlnHeliHble nuddepeHnnanbupie ypaBHeHUs N-TO MOpsiAKa ¢ TOCTOSHHBIMU K03 duiu-
€HTaMU. AJITOPUTM ITOCTPOEHUS OOLIETO PEeIICHMSL.

3. Cucremsl AudpepeHuNAIbHBIX YPABHEHHU .

Cucrtembl quddepeHIMaIbHbIX YpaBHEHUIH MEpBOro MopsaKa: oOLIMe MOHATHS, Teopema
CYIIECTBOBaHMSA M €JUHCTBEHHOCTH oOuiero pemieHus. Cucrtembl JuHEHHBIX auddepeHnnans-
HBIX YPaBHEHHH IIEPBOr0 NOPSAJKA: UHTEIPUPOBAHUE METOAOM HCKItOueHus. CHCTEMBI JTUHEH-
HBIX AU depeHnnanbHbIX ypaBHEHUN MIEPBOTO MOPSAKA: CBOWCTBA PELICHUN, TEOPEMBI O CTPYK-
Type OO0ILEero peleHust, MeTol Bapualui NOCTOAHHBIX. CUCTEMBI JIMHEHHBIX OJHOPOJIHBIX U He-
OTHOPOAHBIX MU (EePEHINATBLHBIX YPAaBHEHUH C MOCTOSHHBIMU KO3(PPHUIMCHTaAMUA. DIEMEHTHI
TEOPHH YCTOMUUBOCTU. METObI UNCIIEHHOTO pelleHus AuddepeHnnanbHbIX ypaBHEHUH.

4. YucaoBble U PyHKUMOHAJIBLHBIE PSAbI.

YucnoBele psAbl: OCHOBHBIE MOHSTHUS, CBOMCTBA CXOAALIMXCS PAAOB, HEOOXOAMMBIM MpH-
3HaK cxoaumoctu. ['apmonnueckuii paa. Paner Qupuxie. [IpusHaku cpaBHEHMS PsIOB C I1OJO-
JKUTEIbHBIMU WieHaMmH. [Ipu3nak JlamamOepa. MIHTErpanbHbIi U pauKanbHbIA pyu3Haku Ko,
3Hakouepenyomuecs psaabl: npusHak JleiiOHuna. 3HakonepeMeHHbIe psAbl: MOHATHS a0COJIOT-
HOW M YCIIOBHOM CXOAMMOCTH, NpHU3HAK aOCOJIOTHOM CXOJIMMOCTH, CBOMCTBa abCOJIOTHO M
YCIIOBHO CXOJSAIIUXCS PSAIOB.

@OyHKIMOHANbHBIE PAJbl: OCHOBHBIE MOHATHS, 00J1aCTh cX0AUMOCTU. CTENeHHbIe pAbl: pa-
Jyc, MHTEpBaj, 00JacTh cXxoAUMOCTH. CBolcTBa CTENEHHbIX psAAoB. Panel Teiiopa u Maxio-
peHa: CBOICTBA, YCIOBUE CXOAUMOCTH psAJa K UCXOIHOW (PYHKIMH, OCHOBHBIE pa3ioxkeHus. Pas-
Jo)KeHue QYHKIMH B psl MakiopeHa ¢ MOMOIIbI0 OCHOBHBIX pa3ioxeHHi. ['1aBHOe 3HaueHue
¢bynkuuu. OxBuBaneHTHble QyHkuuu. [Ipumenenue panos Teitiopa 1 MakiopeHa i BblYKC-
JICHUS MIPENEIIOB.

5. 3akiro4ennue.

Hcnonb30BaHHEe MaTEMATHYECKUX METOOB B IIPAKTUYECKOM JESTEIBHOCTH.

4. O0beM yueOHOM TN CHUILTTHHBI
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buiel yuedHo# padoTe 3a4. ef1./ 3a4. ef./ 3a4. ef./ 3a4. ef./
aK.yac aK.yac aK.yac aK.yac
O01mas Tpy10eMKOCThb TUCIH-
IIHHEL 110 yHeOHOMY 15/540 5/180 41144 6/216
MJIaHY
AyIUTOPHbIE 3aAHSITHS 5,3/192 1,77/64 1,77/64 1,77/64
Jlexkuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[Tpaktuueckue 3anstus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTeibHasi padora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
Bua xourTpos: 2[72 IK3aMeH - 3ader ¢ IK3aMeH-
IK3aMeH/3a4yer 1/36 OLIEHKOM 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buiel yuedHo# paboTei 3a4. ej1./ 3a4. ej./ 3a4. ej./ 3a4. ef./
acTp.yac acTp.4ac acTp.4ac acTp.4ac
O0mast Tpy10eMKOCTDb M CIH-
IIMHBL 10 y4efHoMy 15/405 5/135 41108 6/162
IJIAHY
AyIUTOpHBIE 3aHITHS: 5,3/144 1,77/48 1,77/48 1,77/48
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Jlexuuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24

IMpaktuueckue 3ausatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTesibHasi padora (CP): 7,71207 2,23/60 2,23/60 3,24/87
Bua xonrTpoJs: 2/54 IK3aMeH - 3ader ¢ DK3aMeH-
K3aMeH/3a4eT 1/27 OLICHKOI1 1/27

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«Andpopmaruka» (b1.5.6)

1. Hesab AMCHUIIMHBI — TpHOOpeTeHne 0a30BBIX 3HAHUNA O COBPEMEHHBIX MH(DOP-
MAI[MOHHBIX TEXHOJIOTHX, a TAK)KE YMEHHUM U MPAKTUUYECKUX HAaBBIKOB B 00JIaCTH HH(POPMATHKH,
MCIOJIb3YEMBIX IIPU PELICHUM HAY4YHBIX U MPAKTUYECKUX BBIYMCIUTENBHBIX 3a7au CTyIEHTaMU
BCEX CIIELUATbHOCTEH.

2. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHUS AU CHMIIIMHBI

W3ydeHne AUCUMILIMHBI MPU MOATOTOBKE KAAPOB BBICIICH KBaluduUKalMu Mo odpa3zoBa-
TEIBHOU TpOTrpaMMe BBICHIETO 00pa3oBaHUs MO HampapieHUIo noarotoBku 18.03.01 «Xumuue-
CKasl TEXHOJOTH CIOCOOCTBYET (POPMUPOBAHUIO CIEIYIOMIMX KOMIETCHIIUNA:

Oo6menpodgeccuoHa bHble KOMIIETEHIIHN:

- BJIaJIeHUE MOHUMAaHMSI CYIIHOCTH U 3HAYCHUS MH(POPMAIMH B Pa3BUTHU COBPEMEHHOIO
o0LIeCTBE, OCO3HAHUS OMACHOCTH U YIPO3bl, BO3HUKAIOIIUX B 3TOM MPOLECCE, CIOCOOHOCTHIO
coOiroaaTh OCHOBHBIE TpeOOBaHUsI MHPOPMAIIMOHHOM 0€3011aCHOCTH, B TOM YHCIIE 3aIIUTHI TOC-
ynapcrBenHoi Tainbl (OITK-4);

- BJIQ/ICHHE OCHOBHBIMHM METOJIaMH, CIIOCOOAMH U CPEJICTBAMU TOJTYUYCHHs, XpaHEHUs, Te-
pepaboTku MHPOPMALIMU, UMETh HABBIKK PAaOOTHI C KOMITBIOTEPOM KaK CPEICTBOM YIPABICHHS
urdopmarmeit (OITK-5).

B pe3ysbTare 0cBOeHUSs AUCHUILINHBI CTYI€HT-0aKAJABP 10JI7KeH

3namo

- CBOMCTBa MH(OPMAIIIH, CIOCOOBI €€ XpaHEeHUsI U 00pabOTKU;

- CTPYKTYPY, IPUHLHUIIBI pa0OTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOTIOJIOTHIO ¥ apXUTEKTYPY BbIYUCIUTENbHBIX CETEH;

- IPUHLIMIIBI IpECALIMHM [T0JIb30BATENIEN, KOMIIBIOTEPOB U PECYPCOB B ceTu MHTepHET;

- pa3iauyath ¥ paciu@poBeiBaTh [P — agpec, JOMEHHOE UMsI KOMITBIOTEPA;

- a TaK)K€ BIAJETh HAaBBIKAMH CaMOCTOSITEIBHOIO PEIIEHUS 3aad Ha KOMIIBIOTEPE, BKIIIO-
Yaroliyre MOCTAHOBKY 3aJ]au, pa3paboTKy alroputMa 1 OLEHKY ero 3(h(peKTUBHOCTH;

- CTPYKTYPY, IPUHLHUIIBI pa0OTHI U OCHOBHbIE BO3MOKHOCTH DBM;

- OCHOBHBIE THIIBI AJITOPUTMOB, SI3bIKA TPOrPaMMHUPOBAHNS;

- CTaHJapTHBIE MPOTrPaMMHBIE 0OeCTIedeHUsI CBOEH POPEeCCHOHATIBHON e TETbHOCTH;

- JITOPUTMBI PEIIEHUS] HEJIMHEWHBIX YPABHEHNN;

- QJITOPUTMBI OJTHOMEPHON ONTUMHU3ALINH;

Ymemo

- IMCaTh ¥ OTJIAKUBATH MporpamMmbl Ha VBA 1o pa3paboTaHHBIM alrOpUTMaM;

- IPUMEHSTHh METO/Ibl MATEMAaTUYECKOW CTATUCTUKH JIJIsl pEeLIeHHs] KOHKPETHBIX 3a7ay;

- MCIIOJIb30BaTh MAKEThl MPUKIAJHBIX POTPaMM IpHU JalibHEHeM 00yd4eHUN U MpaKTuye-
CKOH JEeATEIILHOCTH.

Bnaoempo

- HaBBIKAMU CaMOCTOSITEILHOIO PEIIeHUs 3a/1a4 Ha KOMITbIOTepe, BKIIIOYAIOIINE TOCTaHOB-
Ky 3a/1a4M, pa3pabOoTKy ajJropuTMa M OLEHKY ero 3pQeKTUBHOCTH METOJaMH MaTeMaTH4eCKOi
CTATUCTUKH JIJIs1 00paOOTKHU IKCIIEPUMEHTA;

- METOJIaMU peaIn3alliy alfOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe coaep:kaHue JUCHUILINHBI:

3.1. ApXUTEKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:
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® JICTOpHUS Pa3BUTHsI BBIYMCIUTEIbHON TEXHUKU U NEPCOHAIbHBIX KOMIbIOTEPOB. KpaTkas
UCTOPHUS Pa3BUTHUS BBIUUCIUTENBHON TEXHUKH M IepcOHaNbHBIX KoMmibioTepos (I1K). Beruncnu-
tenpHas MamnHa @on-Heitmana u mammna Tetopunra. Pazpaborku Hopbepra Bunepa;

e apxurtektypa IIK, annapatusie cpencrsa [1K. Mcnons3yembie CHCTEMBI CUUCIEHUS, dJI€-
MEHTBI MaTeMatudeckoii Jjoruku. Obmee npeacrasienue o [1K u ux Bo3moxxkHocTsIx. OyHKIMO-
HanbHas cxema [IK, maructpansHo-MoaynbHbIN npuHuun nocrpoenus I1K. Annaparseie cpen-
ctBa IIK: Mukpomnporeccop, onepaTuBHas U K31 [1aMATh, BHEIHSAS NaMsITh, IIUHBI ajpeca, Ko-
MaHJ U JAaHHBIX, TAKTOBBIA reHeparop. IIpuHIMII OTKPHITONH apXUTEKTYphl: CUCTEMHAs LIMHA,
paspsaHocTh. [lepudepuiinpie ycrpoiictBa [1K: kiaBuaTypa, Mbllllb, MOHHTOP, IPUHTEP U JP.
OcoOeHHOCTH TpEACTaBICHUS JTaHHBIX Ha MamuHHOM YypoBHeE. [IpemmymiectBa mmdpoBoro
npecTaBiIeHuss HHPOPMALUU Iepesi aHAJIIOTOBBIM IPEACTABICHUEM: BBICOKOE Ka4eCTBO 3allUCU
U 0TOOpakeHUs MHPOPMAIUH, TPOCTOTA U HAJCKHOCTh AyOIMpoBaHus (KOMUpPOBaHHS) HHPOP-
Manuu 0e3 norepu KadectBa. CucCTeMbl CUMCICHHs (AecATHYHAs, ABOWYHAs, BOCbMEpUYHA,
HIeCTHAIaTepUYHast), IIpaBUjIa MEPeBOia U3 OJHOM CUCTEMBI B IPYIyI0. DJIEMEHThl MaTeMaTH-
YeCKOH JIOTMKU: NOHATHS (OPMAaJIbHOM JIOTUKH, OCHOBHBIE JIOTHUECKUE Onepanuu U GopMyIsl,
Joru4eckre ocHoBbl padbotsl 11K

® KOMIIBIOTEPHBIE CETH: TOIOJOIMU CETeH, UX XapaKTepucTUKH. KoMIploTepHas ceTb - co-
BOKYITHOCTh KOMITBIOTEPOB M Pa3IMYHbIX YCTPOHCTB, o0ecrneynBaromux WH(GOpMaMOHHbIN 00-
MEH MEX]ly KOMIbIOTEPAMU B CETU 0€3 MCIOJIb30BaHUS KaKUX-TMOO MPOMEKYTOUHBIX HOCHUTE-
neit nnpopmanuu. Tononoruu ceTei: 3se3aHas, UHHAL, KoybleBas. CeTH 3aKpbITOro TUHA: JIO-
KaJIbHBIE U pacIpe/ie]IeHHbIE CETH, KOpIiopaTuBHble ceTu. [IporpaMmmMHoO-TeXHHUECKOE o0ecneye-
HUE: ajanTep, KOTOPbIM YHpaBiseTcs ClEeNUallbHOW MporpaMMol IpaiiBepoM; olepaluoHHas
CUCTEMa, YINpaBJISAIOUIas KOMIBIOTEPOM, MPEAOCTABISIONIMM PECYPCHI; MPOTOKOJIBI - OCOOBIE
A3bIKH, HA KOTOPBIX oOMeHuBatoTcst nHpopMmarueid komnbtotepsl B cetu (TCP, TCP/IP, UDP).
['mobanbubie cetn pasznuuydoro macmrada (WAN —Wide Area Net, MS Network u Internet).
Bo3smoxkHoctn cetn MHTepHeT. DnekTpoHHas nodura. JlocTyn K MH(OPMAIMOHHBIM pecypcam.
Cucrema TenekoHpepeHIMi. Anpecanus 1 NpoTokobl B IHTepHeT;

e MyJIbTHMEMA — JUAJIOTOBas KOMIIbIOTEPHAsl cUcTeMa, 00ecleunBaroIlas CHHTE3 TEKCTa,
rpaduky, 3ByKa, peud M BUAEO. YCTPOHCTBA MyJbTHUMeAHA. TpeOoBaHUS K MYJIbTUMEAUHHBIM
CpencTBaM KOMITbIOTEPOB. PacimmpeHHbie BO3MOKHOCTH 00pabOTKH, MpeoOpa3oBaHus, CUHTE3a
uHpopMaluu (KOMIbIOTEpHAs: aHUMalus, MoAu(UKalusa U300paKeHUH, TpexMepHas rpaduka).
MynbsTuMeauitHBIE TpOrpaMMBl. 1IporpamMmel pegakTHpoBaHUs, MOHTaXka 3ByKa M BHJ€0. Bu-
JI€0-peAAKTOPbI, MOAYIH crend((HEeKTOB, MOHTAXKHBIE CTYIUU. DIEKTPOHHbIE Ipe3eHTaluu (oc-
HOBHBIE BO3MOKHOCTH MS PowerPoint), sTanbsl co3manusi npe3eHTaluii, CTpyKTypa Mpe3eHTa-
I 1 0COOEHHOCTU PabOTHI C PEAAKTOPOM.

3.2. [IporpammHoOe obecrnieueHue:

® CTPYKTypa OIEPaIlMOHHBIX CHUCTEM, MaKeThl MPUKIAAHBIX mporpamm, Microsoft Office.
Knaccugukarus nporpaMmubIx cpecTB. CHCTEMHOE U MPHUKIIAHOE IPOrpaMMHOE oOecriedeHne
[TK. O630p onepanmonnsix cucreM (OC). [Ipunnunst cozganus u coctaB OC: sinpo, unTepdeiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, moxyneublii npuniun nocrpoenus. Cpena
WINDOWS: oxHa, uX 3JIeMeHTBI, paboTa B MHOTOOKOHHOM pexume. Paborta ¢ oObekramu
WINDOWS. Spnbiku 1 pabota ¢ HuMu. [lanku: cozpanue, nepeMMeHOBaHKE; KOMMPOBAHUE U
nepeMenieHrne o0beKTOB (MarnoK U SPJIBIKOB), yaajdeHue o0bekToB. Kop3uHa U ee Ha3HaveHUE.
Hactpoiiku WINDOWS: nara u Bpems, HacTpoiika MBIIIH, dKpaHa. DJIEMEHThl TEXHUYECKOTO
cepuca [IK: ycTaHOBKa onepallMOHHOW CHUCTEMBI, CO3IAHUE WHIWBHUAYAJIbHOW ONEpaluOHHON
cpebl MOJIb30BaTeNsl, MOJIJAEpKKa LETOCTHOCTH MH(OpMAIMM, pacUIMpeHHe U MOJIEPHU3ALUSL
KOH(UIypaluy anmnapaTHblX U MPOrpaMMHBIX CPEACTB

e TekcToBblii penakrop WORD, penakTopsl MaTeMaTHUYECKUX M XUMHUYECKUX (hopmyi. Oc-
HOBBI UCIIOJIB30BAHUS MIPOrpaMM OOIEro Ha3Ha4YeHus (KpaTKuii 0030p) Ha MPUMEPax TEKCTOBO-
ro pegakropa WORD, pemakTopoB MaTreMaThyecKuxX W XuMuUeckux (opmyn. OcoOeHHOCTH

24



tekcroBoro peaakropa WORD. Beoja u penaktupoBanue Tekcta. KonupoBanue u nepeMenieHme
00BeKTOB, pabora ¢ Tabnunamu. Ber6op Buna, pasmepa mpudTta, popMaTupoBaHHE CHMBOJIOB U
a63aneB. Konuposanue gopmara. OcoOeHHOCTH CO3[aHMsI CChUIOK, ornaBieHuil. Co3ganue Jo-
KYMEHTOB Pa3JIMYHBIX (OpM (CTaHAAPTHBIX U HECTaHAAPTHHIX). Mcroap30BaHuEe peakTopa Ma-
TeMaTH4ecKuX (opMys B TEKCTOBBIX AOKyMeHTaX. Penakrop xumuyeckux ¢hopMyll, Ha3HaAUYCHUE
U ocoOeHHOCTH paboThl. KonmnpoBanue XuMHIeCKUX (POpMYI B TEKCTOBBIE JOKYMEHTHI.

e Cucrema ynpaienus 6a3amu gaHHbix ACCESS: coznanue monb3oBatensckux CYB/,
dbopmupoBanue 3anpocoB, oT4eToB U (popm. MHpopmanmonnsie cuctembl. CUCTEMBI yrpaBiie-
HUs OaHkamu M 0a3amM JaHHBIX. PensiunonHas mozaenb JaHHbIX. CTPyKTypa 3alucH, METOMbBI
noctyna k nHpopmarnuu. OomeH nanubiMu ¢ apyrumu npuioxkeHusMu WINDOWS: TekcToBbI-
MU pEeJaKTOpaMU M 3JIEKTPOHHBIMH Tabnuuamu. Pensunonnas 6a3a nanueix ACCESS. I'maBHoe
OKHO, MEHIO KOMaH/I, MaHejdb UHCTpyMeHTOB. Co3/laHue U OTKpbITHE 0a3bl JaHHBIX. BBOa 1 pe-
JAKTHPOBAHUE JTAHHBIX B PEKUME TAOJUIBI U peXUME KOHCTpYKTOpa. DopMupoBaHHE 3aIIPOCOB.
3anpochl MPOCThie M MHOTOTA0IHMYHBIE, 3apOCchl ¢ yciaoBusimu. Co3gaHue OTYETOB M (OPM.
TexHonorus peanm3anuu npocreimmx 3ana4d cpeactsamu CYBJ] ACCESS.

e PenieHre BBIYMCIUTEIBHBIX 3a7a4 ¢ ucroiab3oBanuneM EXCEL: obpabotka Tabmui, 1mo-
CTpoeHHe TpauKOB M JUarpamMm, BBIYHMCICHHE MAaTPUYHBIX BbIpakeHHi. Ha3zHaueHue siek-
tpoHHBIX Tabmul (MS EXCEL). Ocobennoctu tabmmunoro mnpoueccopa EXCEL u ucnons3oBa-
HUE ero I pernieHus MHGOPMAIMOHHBIX M WHXEHEPHBIX 3anad. TexHuka padotel ¢ EXCEL.
Oxno EXCEL. AGcoiroTHast 1 OTHOCHTENbHAS aapecaius. BoeiieneHue ssaeek, mepeMeIieHme mo
pabouemy nucty. Pacuer nmo ¢popmynam. Konuposanue ¢popmyn. [Tocrpoenne rpadukos. Pacuer
(yHKIIMOHAJIbHBIX 3aBUCHMOCTEN U MOCTPOEHUE TpaduuecKruX U300paKeHUN C UCIOIb30BAaHUEM
cranaapTHbix Qynkuuii EXCEL u macrepa ¢ynkuumii. [loctpoenne noBepXxHOCTEH ¢ UCIONB30-
BaHMEM MacTepa auarpamm. PabGorta c¢ tabnumamu. d@opmatupoBaHue, opopmiaeHue TaOIuIl.
Yucnossle U noab3oBaTenbekue Gpopmatel. CBoanble Tabmuiel. [loctpoenne nuarpamm. Paszpa-
0OTKa W peanu3aiusi MPOCTEHIINX alrOpUTMOB C HCIOJb30BaHWEM Bo3MmoxHocTelr EXCEL
(HaxoXXJeHNEe MaKCUMAIbHOTO (MUHUMAJIBHOTO) 3JIEMEHTa BEKTOpPAa M MaTPUIIbI, HAXOXKICHHE
CYMMBEI 3JIEMEHTOB BEKTOpa M MaTPHIIbI, BEIYUCIICHUE MATPUIHBIX BBIPAKEHUI).

3.3. ANITOpUTMBI M OCHOBBI TPOTPAMMHUPOBAHHUS:

e AJITOPUTMBI, THITBI anropuT™MoB. [ToHATHE anropuT™a u ero cBoiicTBa. CriocoOb! 3amucu
AMropuTMOB. MOTYJIBHBIN TPUHIIUT TIOCTPOSHUS AITOPUTMOB U TTPOTPAMM.

o XapaKkTEepUCTUKH $SI3BIKOB MporpaMMupoBaHus. OCHOBHBIE CTPYKTYPHl M TPUHIIHUIIBI
CTPYKTYpPHOTO TpOrpaMMHUpOBaHUs WILTIOCTpalus. CTpyKTypHOE MPOrpaMMHUPOBAaHUE, €r0 0CO-
6enHoctu. TexHONOTHS 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS; CBOHCTBA SI3BIKOB:
HACJIeIOBaHKEe, UHKATCYIAIUs, nonumMophusM. [IoHATHS S3BIKOB: KIACChl U OOBEKTHI. DBOIIO-
U ¥ KJIACCU(PUKAINS S3BIKOB MPOTPaAMMHUPOBAHUs. [[OHATHS TPAHCISAINHA, KOMITHISAIAN, WH-
TepIpeTaIuy, UxX pa3iuyus. ba3oBble arOPpUTMHUECKHE KOHCTPYKIIUU (ClIeIOBaHNE, BETBIICHUE,
MIOBTOpPEHHE), IPUMEPHI X peanu3anii. OCHOBHBIE KOHCTPYKIIMH SI3IKOB ITPOTPAMMHPOBAHUSI.
SI3bIKK IPOrpaMMUPOBAHUS BEICOKOTO YPOBHSI.

¢ BrrunicnuTenbHble alrOpUTMbI U NPOrpaMMHbIE peanu3anuu Ha VBA nns o6paboTku
uHpopmanuu Ilponecc pemenus 3agad Ha koMmbloTepax. [IporpaMmmupoBanue Ha s3pike VBA:
OCHOBHBIE OMNEPATOPHI SI3bIKa, Mporeaypsl 1 GpyHkuuu. PazpaboTka u peanuzainus MpoCTEHIINX
IrOpUTMOB 00pabOTKH MHpOpMAIUH (pElIeHre 3aJa4 ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00be-
MoM HH(popMaIun). UrcneHHbIe METO/IbI aHAIM3a OJJHOTO HETMHEHHOTO YpaBHEHHSI: TIOUCK KOP-
HEH, pemeHne 3a1a9i OJHOMEPHON ONTUMU3AINHN (HaX0XKICHUE TOUeK MaKCUMyMa i MUHUMYyMa
byHKIIMM). MeToabl CTaTUCTUYECKONH O00pabOTKH pPe3yabTaTOB M3MEPEHHH OJTHOW BEIHUYWHBI:
BBIUMCJICHHE TOUEUHBIX (CPEAHET0, UCIIEPCUH, CTaHJapTa) U HHTEPBAIbHBIX OLIEHOK CIIy4aiiHOM
BEJIMYMHBI.

3.4. 3amuTa uHbopmaIuu:

ANTOPUTMBI 3alUTHl HH(POPMAIIHH: METOIBI 3aIIUTHI, KOMITBIOTEPHBIE BUPYCHI U OOpBOa C
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HuMH. [loHsATHE 0E30MacHOCTH KOMIBIOTEPHOW HMH(GOpMAIMK: HAJIEKHOCTh KOMIIBIOTEpA, CO-
XPaHHOCTh JaHHBIX, 3alIUTa OT BHECEHUS M3MEHEHHI HEYIOJTHOMOUYCHHBIMH JIMIIAMH, COXPaHe-
HUE TaiHBI NEPETMCKU B JIEKTPOHHON ceTH. MeTobl pean3aiy 3aliuThl HHPOPMAIIUU: TIPO-
rpaMMHBIE, anmapaTHbIe, OpraHu3aluoHHbIe. VICTOpHs BOZHUKHOBEHUS BHUPYCOB M aHTHUBUPY-
coB. CriocoObI 3apakeHusi, 3aIIUTHl U 00phOBI ¢ BUpycamu. OCOOCHHOCTH PabOThI aIrOPUTMOB
BHUPYCOB: PE3UICHTHOCTh, TOTUMOP(HUIHOCTh U camomudpoBanre. KoOMIBIOTEPHBIE BHPYCHI,
ux cnenuduka u anruBupycHbie porpammel (Kacmepckuii, Dr. Web, Avast, AVG). Crioco0Osl
muQpoBaHus U Niepeaadd HHPOPMAIUHU Ha NanbHUE PacCTOSTHUSA. OTKPBITHIA U 3aKPBITHIA KO-

yy mudposanus. Jledparmenranus qucka.
4. O0beM AMCHMILVIMHBI M BUIbI Y4eOHOH HATPY3KH

Bun yuyeOHo# padoThI

B 3aueTHEBIX

B akagemuu. yacax

CANHUIIaX
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 3 108
B ToM 4uciie Ha 00ydyeHue 3 108
AyIMTOpHBIE 3aHATHS: 1,3 48
Jlexnun
JlaboparopHbie pabOTHI 1,3 48
CamocrosiTesibHasi padora: 1,7 60
Bu1 H”TOroBOro0 KOHTPOJIS 3ayer

Bup yueOHoii padoThl

B 3aueTHBIX

B actponom. wacax

€IMHUIIAX
O01as TpyA10eMKOCTh TN CIUNITHHBI 3 108
B ToM yuciie Ha 00yuyeHue 3 81
AyAUTOpPHBIE 3aHATHSL: 1,3 36

Jlekuun

JlaGopaTopHble paboThI 1,3 36
CamocrosiTejibHas padoTa: 1,7 45
Bu1 HTOroBoro KOHTpoO.JIst 3ayer

AHHOTanus padoyeil NporpaMMbl AU CUMUIIIINHBI
«®u3uka» (b1.b.7)
1. Heabio (MCHUNIMHBI SBIISETCS IPUOOPETEHNE CTYIEHTaMU 3HAHUM IO OCHOBHBIM pa3jienaM
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B JPYTHMX €CTECTBEHHOHAYYHBIX AUCHUIUIMHAX.
2. TpeOoBaHus K pe3yJIbTATAM OCBOCHHS AUCHUIIMHBI
N3yuenune Kypca Gu3NKK MpU MOATOTOBKE OakanaBpoB 1mo HampasieHuto: 18.03.01 Xu-
MHYECKasi TEXHOJIOTHsI COCOOCTBYET MPHUOOPETEHHIO CIETYIONINX KOMITETEHIIUMA:

— CnocoOHOCTh U TOTOBHOCTH HCIIOJI30BATh OCHOBHBIE 3aKOHBI ()M3UKH B Ipodeccuo-
HaybHOU AestenbHocTH (OITK-1)

— ToroBHOCTH HCHOIB30BaTh 3HAHHUS O COBPEMEHHOW (hM3MuUecKoil KapTUHE MHUpa, Hpo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIECTBA MJI1 IMOHUMAaHMS
OKpy»Xaroriero Mupa u sieienunit npupoasl (OI1K-2).

— IlnanupoBaTh ¥ MPOBOAMUTH (PU3MUYECKHE IKCIIEPUMEHTHI, TPOBOIUTH 00pabOTKY HX pe-
3yJIbTaTOB U OLIEHWBATH MOTPEUIHOCTH, BBIIBUTATh TUIIOTE3bl M YCTAHABIUBATH TPAHUIIBI
ux npumenenus (I1K-16).

— MHcnonb3oBaTh 3HaHUS OCHOBHBIX (DU3MUECKUX TEOPUM NIl pelIeHUH BO3HMKAIOUINX (Qu-
3MYECKUX 3a/1a4, CAMOCTOSITEIBHOTO MpUOOpeTeHusl (PM3NYECKUX 3HAHUH, sl TOHUMa-
HUS IPUHLUIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM UHUCIIE BBIXOJAIIUX 33 MPEIEIb
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (OI1K-19).

B pesynpraTe u3ydeHus: NUCUUIUIMHBI CTYACHT JOJKCH:
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3Hamb:
- ¢u3uUecKre OCHOBBI MEXAHHMKH, (PU3UKU KOJeOaHWH M BOJH, JCKTPUYECTBA U MarHeTHU3Ma,
ANEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKH U TEPMOJAMHAMUKH, KBAHTOBOM (PU3UKH;

- CMBICT (DyHITAMEHTAIbHBIX (PU3NUECKUX 3aKOHOB, TPUHITUIIOB U ITOCTYJIATOB; UX (hOPMYITHPOB-
KU U TPAaHUIbl TPUMEHUMOCTH;

- CBSI3b HIMPOKOTO Kpyra (U3NYECKUX SIBICHUH ¢ QyHIaMEHTaIbHBIMU PHHIUAIIAMH U 3aKOHAMHU
busuky;

- OCHOBHBIE METO/IbI PELICHHS 33/1a4 110 OMMCAHUIO (PU3NYECKUX SIBICHUIA;

- METO/1bl 00pabOTKH PE3yIbTaTOB (PUINYECKOTO IKCIIEPUMEHTA.

ymemy:

-IPUMEHSTh TEOPETUYECKUE 3HAHUS U SKCIIEPUMEHTAIIbHbIE METO/IbI HCCIIEI0OBAHUS IIPU pellie-
HUH TPO(HECCHOHATBHBIX 3a]1a4;

-IPOBOJIUTH PAaCUYEThI, OCYLIECTBIISITh aHAJIN3 U HA OCHOBE ATOTO JIeJIaTh 000CHOBAHHBIE BHIBOJIBI;
- QHAJIM3MPOBATH PE3YIbTATHI HAOIIOACHUIN M SKCIEPUMEHTOB C TPUMEHEHHEM OCHOBHBIX 3aKO0-
HOB U MPUHIIUIIOB (DU3HKHY;

- OTIPENIEISATh XapakTep PU3NIECKUX MPOIECCOB 110 KOMIUIEKCY SKCIIEPUMEHTAIbHOW HHPOpMa-
[[UU IPY TTOMOIIH rpauKOB, TAOIUI M YPAaBHEHHIA;

- IPEICTABIATh 00pabOTaHHYIO SKCIEPUMEHTAIBHYIO H TEOPETUYECKYIO0 HHPOPMALIUIO B YCTHON
U TUCbMEHHOH (hopMe, B TOM YHCIIE C UCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOIO-
TUH.

enadems.

- HaBBIKAMHU Pa0OTHI C IMUPOKUM KPYroM (hPU3HUYECKHX MPUOOPOB U 000PYIOBAHHS,

- HaBbIKaMU 00OCHOBAHUS CBOMX CYXKICHHI U BEIOOpA METO/1a UCCIIEOBAHMUS,;

3. Kparkoe coaep:kaHue JMCUHUIINHBI

Cemectp 2
BBenenue
[Tpenmet ¢uznku. MeToapl GU3MUECKOTO UCCIIEOBAHMUS: OMBIT, TUIIOTE3a, SKCIIEPUMEHT, TE€O-
pus.

1. ®u3uyecKue OCHOBBI MEXaHUKH
IIpeamer kuHeMatuku. [lepemernenne, ckopocTs, yckopeHue. Knnemarnueckue XxapakTepucTH-
KM BpallaTeIbHOrO JIBM)KEHUA. 3aKOHbI HbprOoTOHA. 3aKOH BCEMHPHOIO TATOTEHUS. JBH)KeHUE
TeJa MEepeMEHHON Macchl. 3aKOH BCEMHUPHOI'O TATOTeHUs. [[BUXkKeHHE Tena mepeMeHHON Macchl.
VYpaBuenus Memepckoro. ®opmyna LlnonkoBckoro. Ynpyruii U HEYmpyrui yaapsl IIapoB.
MoMeHT MHEpIUHN MaTepHalIbHON TOYKM U TBEpJOro Tena. KnHemaTka rapMOHMUYECKUX KOJie-
6anuil. luddepenmansHoe ypaBHeHHE FapMOHUYECKUX Kosebanuil. [ToHsTHe 0 3aTyXaroumx u
BBIHY’)KJICHHBIX KoJleOaHusx. BonHoBoe nBruxeHne. BoiHbI po0IbHbBIE U TIONIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIDHOM (PM3MKH
DJeMeHThl TepMOAMHAMUKY U (u3ndeckoil kunetnku. Mneansuelii ra3. Pacnpenenenue bonbii-
MaHa U ero obmeduznyeckuil cmbicia. PeanbHblii ra3. YpaBuenue Ban-nep-Baanbca. Tepmoau-
HamMHueckuil metoa B (usuke. PaBHoBecHbIe cocTosHus. Havana TepmogunamMuku. Lukisl. DH-
TPOTHS U €€ CTAaTUCTUYECKOe ToJIkoBaHUE. SBienne nepenoca. Auddysus. 3akon duka. Temmo-
npoBoHOCTh. 3akoH Dypbe. BuyTpennee tpenue (Bs3kocTh). 3akoH HproToHa.
3. DJIEKTPOCTATHKA U MOCTOSAHHBIN YJIEKTPUYECKHI TOK
3akoH Kynona. Teopema Octporpazackoro-I'aycca. J{umnosns. JAM3IEKTPUKHN B 3JIEKTPOCTAaTHYE-
CKOM I10JI€.

Cemectp 3
1. DjieKTpOoMarueTusm
3akoH AMnepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopennia. Marnetuku. Di1eKTpoMarHuTHast
WHOYKIUA. YpaBHeHHEe MakcBea.
2. OnTnka
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WNurepdepentiusa BonH. Hudpakuus BoaH. [lonspusanus BoaH. TermaoBoe u3IydeHHE. 3aKOH
Kupxroga. I'nnoresa Ilnanka. KBantoBoe o0bsicHeHHe TemioBoro usiyuenus. J¢pdexr Komn-
ToHa. SaepHas Mmoaens aroMa. [locrynatel bopa. AtoM Bomopoaa o bopy.

3. D1eMeHThI KBAHTOBOH (pu3nku

I'mnotesa ne bpoina. Boanosoe ypaBuenue lIpeaunrepa qjis craiimoHapHBIX COCTOSIHUMA. OTbI-
Tl LlITepHa-I'epaaxa. MHorosnekTponusiit atoM. Dddekt 3eemana. [Tpunmun [Taynu. KBanTo-
Bble CTaTUCTHYECKUE pactpeneneHust boze-OiHimreiina u ®epmu-/lupaka. @oHOHBI. 3aKOHBI
Jebas n DitHiTeliHa. XapakTepUCTUKH SApa: 3apsii], Macca, SHEPrHsl CBSA3HM HYKJIOHOB. Sl iepHble

PEaKnuu. CDYH,Z[ElMeHTa.]'IBHI)IC B3aHMOHeﬁCTBHH N OCHOBHBIC KJIACChI JICMCHTAPHBIX YaCTHUII.

4. O0beM y4eOHOI TUCHUNTHHBI

Bcero 2 cemectp| 3 cemecTp
Bujabi yueGHoii padoTs 3au4. en./ 3au4. ex./ 3au4. ex./
aK.yac aK.yac aK.yac
O01mas TpyA10eMKOCTh JUCHMILIMHBI 10 Y4eOHO-
MY ILIaHY 10/360 3,95/160 | 6,05/200
AyIuTOpHbIE 3aHATHSI 3,6/128 1,35/64 2,25/64
Jlexuuu (JIek) 1,35/48 0,45/16 0,9/32
Jlaboparopubie 3ansus (J1ad) 0,9/32 0,45/16 0,45/16
[TpakTuaeckue 3austus (I113) 1,35/48 0,45/16 0,9/32
CamocTosiTe;ibHasi padora (CP): 4,4/160 1,6/60 2,8/100
Bua konTpoJn: 2172 9K3aMeH-| IJK3aMeH-
IK3aMeH/3a4er 1/36 1/36
Bcero 1 cemecTp| 2 cemecTp
Buipl yuedHo# padoTei 3a4. ef1./ 3a4.en./ | 3ad. en./
acTp.uac acTp.yac | acrtp.dac
O01as Tpya10eMKOCTh TUCHHMIIMHBI M0 Y4eOHO-
MY IJIaHY 10/270 3,95/120 6,05/150
AYIUTOpPHbIE 3aHATHUS: 3,6/96 1,35/64 2,25/64
Jlexuuu (JIek) 1,35/36 0,45/12 0,9/24
JlaGopaTtopusie 3ansatus (J1ab) 0,9/24 0,45/12 0,45/12
[Mpaktuyeckue 3ausatus (I13) 1,35/36 0,45/12 0,9/24
CamocrositeabHas padora (CP): 4,4/120 1,6/45 2,8/75
Bua xonTpoas: 2/54 IK3aMeH-| IK3aMeH-
IK3aMeH/3a4eT 1/27 1/27

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«O0mas u Heoprannuyeckasi xumus» (b1.b.8)
1. Henu u 3a1a94 JUCHUATIJIMHBI
[lenpro TUCIUTITUHBI SBISIETCS (POPMHPOBAHUE Y CTYIACHTOB IEJIOCTHOTO €CTECTBEHHOHAYY-
HOTO MHUpPOBO33peHus. Onupasch Ha MOJYYEHHBIE B CPEIHEH IIKOJIE XMMUYECKUE 3HAHUS, TPO-
rpaMma npeaycMaTpUBaeT MajdbHEHIee YriIyOJIeHHEe COBPEMEHHBIX TMPEACTABJICHUN B 00JacTH
XHMUH.
2. B pe3yJbTare ndyueHusi JMCHHIJINHBI CTYEHT JI0JI3KEH

Obnadams ClieTyIONUMU KOMITETCHIIUSIMU:

— CITOCOOHOCTBIO M TOTOBHOCTBIO HCITOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUTHH B Tipodeccuonanbroit nesrenproctu (OTTK-1);

— FOTOBHOCTBIO MCIOJIb30BATh 3HAHUSI O CTPOCHUH BEUIECTBA, TPUPOJIE XUMUYECKOU CBS3U
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B Pa3JINYHBIX KJIACCAX XMMHYECKUX COCAMHEHMU JJI1 IIOHMMAaHUs CBOMCTB MaTEpUaloOB U MeXa-
HHM3Ma XUMHUYECKHX MTPOIIECCOB, MPOTEKAONIMX B okpyxaromieM mupe (OI1K-3).

B pesynbrare nzydeHuss AMCUMIIIINHBI CTYICHT JOJKCH:

3HATh:

— BJIEKTPOHHOE CTPOCHUE aTOMOB M MOJIEKYJI;

— OCHOBBI TEOPUM XUMHUYECKON CBSI3U B COCMHEHUAX Pa3HBIX THUIIOB, CTPOCHUE BEILECTBA
B KOHJCHCUPOBAHHOM COCTOSIHUH;

— OCHOBHBIEC 3aKOHOMEPHOCTH INPOTEKAHUSI XUMUYECKHUX IIPOLIECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl ONMCAHUS XMMUYECKUX PAaBHOBECUM B PACTBOpAX JIEKTPOJIUTOB,

— CTPOCHHE U CBOMCTBA KOOPJUHALIMOHHBIX COCIUHECHU;

— XMMHMYECKHE CBOMCTBA 3JIEMEHTOB PA3JIMYHBIX TPYMI IIEPUOAUYECKON CHUCTEMBI H UX
BaKHEHUIIINX COCAUHEHMIA,

yMeTh:

— BBINIOJIHATH OCHOBHBIE XMMHYECKUE OIEPALMHU, ONPENEIATh TEPMOJUHAMUUYECKHE Xa-
PAKTEpPUCTUKU XMMUYECKUX PEAKIUI U PAaBHOBECHBIE KOHIICHTPALIUH BEILIECTB;

— HCIOJB30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOAMHAMHUYECKUE CIIPABOYHbIE
JaHHBIE JUIs PEUICHUs TPO(eCCHOHANBHBIX 3a/ay;

— MPOTHO3UPOBATH BIMSHUE PA3IMUYHBIX (DAKTOPOB HAa PaBHOBECHE B XMMUYECKHUX peak-
UsX;

BJIAJETh:

— TEOPETHYECKMMHU METOJIaMH OIMCAHMs CBOMCTB IPOCTBIX U CIIOKHBIX BEIIECTB Ha OC-
HOBE 3JIEKTPOHHOT'O CTPOCHMSI X aTOMOB U IIOJIOKEHHUS B IIEPUOJIUYECKON CUCTEME XUMHUECKUX
JJIEMEHTOB;

— DJKCIEPUMEHTAIbHBIMA METOAAMHU OIpPEJIIEHUs] HEKOTOPBIX (PU3UKO-XMMHUYECKHX
CBOWCTB HEOPTAaHUYECKUX COCTMHEHUN.

3. KpaTkoe cofep:xaHue AU CHUIIUHBI:

CrpoeHue aTOMOB M IEPUOIUYECKHI 3aKOH.

BonHoBbIe cBoiicTBa MaTepHaabHBIX 00BEKTOB. YpaBHeHue Jie bpoitnsa. CooTHomeHne Heompe-
nenenHocrei ['eitsenoepra. [lonstue o kBaHTOBOM MexaHuKke U ypaBHeHuu lIpenunrepa.
CoBpeMeHHas pOpMyYIHPOBKa MeprUOUUEcKoro 3akoHa. [lepuoanyeckas cucrema u ee CBsA3b CO
CTPOEHHEM aTOMOB. 3alOJHEHUE DJIEKTPOHHBIX CJI0€B M 000JIOYEK aTOMOB B NEPUOAMYECKOI
cucreme snemeHToB J[.M. MenneneeBa. Crenenu okucieHus. BaxkHele OKUCIUTENN U BOC-
CTAaHOBUTEIH. BaxkHelme cxemsl IPEBPAIICHUS BEIIECTB B OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxKusx.

XUMHYECKas CBA3b U CTPOCHUE MOJIEKYIL.
KoBasieHTHas CBsI3b, OCHOBHBIE ITOJIOKEHHSI METOJ1a BAJICHTHBIX CBA3eH. PaccMoTpenue cxem me-
PEKpbIBaHUS aTOMHBIX OpOHTajel mpu oOpa3oBaHUM CBs3el B Mojekyiaax. OCHOBHBIE MOJIOKeE-
HuUsl MeToJ1a MoJieKyisipHbIX opouTaneit (MO JIKAO). O6mmue cBeieH!s: 0 KOMILIEKCHBIX COe/IH-
HEHUAX, UX CTpOeHHe. MexXMOoneKysipHas U BHYTPUMOJIEKYJIIpHas BOAOPOAHAs CBsA3b. MoHHas
CBSI3b KaK IpeJeNbHbIN ciyyail KoBaJIeHTHOM cBs3U. OOIIMe MpeICTaBICHUsS] 0 MEXKMOJIEKYJIsp-
HOM B3aMMOJICHCTBUH: OPUEHTALMOHHOE, MHIYKLIUOHHOE, IUCIIEPCUOHHOE B3aUMOECHCTBHUS.

OHepreTuka peakiiuii 1 XUMUYECKOE PABHOBECHE.
[ToHsTHE O XMMHUYECKON TEPMOANHAMUKE, TEPMOIUHAMUYECKHE (PYHKIIUU COCTOSIHUS (XapakTe-
puctuueckue GyHKIMHM). XUMHUecKoe paBHOBecue. VicTuHHOe U Kaxkyiieecs paBHoBecusi. Kon-
CTaHTa XMMHMYECKOT'O PaBHOBECHS. DJIEKTPOXUMHUYECKHE MPOIECCHI, MOHIATHE 00 IEKTPOIHBIX
NOTEHIHANaX. DIEKTPOABMKYIIAs CHJIA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI U KPUTE-
pUH CaMOIIPOU3BOJIBHOIO IIPOTEKAHUS ITPOLIECCOB.

PaBHOBecus B pacTBOpax
[Iporeccel, conpoBoxaaromue 00pa3oBaHUE KUAKUX UCTHHHBIX PACTBOPOB HEIIEKTPOIUTOB U
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3JIEKTPOJIUTOB. ACCOLMUPOBAHHBIE U HEACCOLMUPOBAHHBIE 3JIEKTPOIUTHL. CTeneHb AucCcoLHa-
uuu. Koncranrta auccouuanuu. PaBHoBecue B cucTeMe, COCTOSIIECH U3 HACBIIIEHHOTO pacTBOpa
MajopacTBOPUMOIrO 3JIEKTPOJUTAa U €ro KpUCTALIOB. PaBHOBecHEe B pacTBOpaxX KOMIUIEKCHBIX
coenHeHU. PaBHOBEeCHE quCCOIMAIMU BOJIbI, HOHHOE ITPOU3BEICHUE BOJIbI U €r0 3aBUCUMOCTh
ot Temneparypsl. [llkana pH. I'naponus conei.

CKopocTb peakiuii ¥ KaTtanus.
[TonsiTne 0 XuMUYeCcKOil kKuHEeTUKE. OHOCTAUIHBIC U CIIOKHBIE PEAKIMU. 3aKOH JIEHCTBYIOIIMX
Mmacc. KoHcTranTa ckopocTy peakuui. MoJIeKyIsIpHOCTb U MOPSJIOK peakluu. 3aBUCUMOCTh CKO-
POCTH PEaKUUU OT TeMIEPaTypbl; SHTAJIBINS aKTUBAlMU. [ 'OMOr€HHBIM U IeTepOreHHbI Kara-
3.

XuMus S- v P- 3JIEMEHTOB

Bonopon-nepBslii 2JIEMEHT IEPUOAMYECKOM CHUCTEMBI, €ro JBOMCTBEHHOE II0JIOKCHHE.
OneMeHThl 1 - 2 u 13 - 18 rpynn nepuoandeckoil cUCTeMbl. 3aKOHOMEPHOCTU B U3MEHEHUU
JICKTPOHHBIX KOH(HUTYpaIuii, BEIUINH PAJINYCOB, dJICKTPOOTPUIIATSIIEHOCTH U YHEPTUN HOHH-
3allMM aTOMOB. THUIHMYHBIE CTENEHU OKHUCIEHUS. XMMHYECKUE CBOMCTBA MPOCTHIX BEILECTB. 3a-
KOHOMEPHOCTH B CTPOEHHUU U CBOMCTBaX OCHOBHBIX THUIIOB coeauHeHui. [Ipupoaubie coenuHe-
HUS, [TOJIyYeHUE U IPUMEHEHUE.

Xumust d- u f- anemenToB

OneMeHThl 3-12 rpynn nepruoJuYecKod CUCTEMbl. 3AKOHOMEPHOCTH B U3BMEHEHUH 3JICK-
TPOHHBIX KOH(QUTYpAIMid, BETUYUH PAJAUYCOB, YHEPTrUU HOHHU3AIMU, XAPAKTEPHBIX CTEMCHEH
OKHUCJIEHUs, KOOPJMHALMOHHBIX 4yucesn aroMoB. [Ipupoansle coennHEeHMs], MOIYyYEHUE U COIO-
CTaBJICHHE (PU3NYCCKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTPOCHHUE M CBOWCTBA OC-
HOBHBIX THIIOB coeauneHuid. OcobenHnoctH f- amemMeHTOoB.

1. O6beM yueOHOi U CIUNITHHBI

Bcero 1 cemectp 2 cemMecTp
Bunpt yueOHoi paboThI B3au. | Bakaxn. | B3au. | Bakan. | B3au. | Bakan.
el. qacax ell. gacax el yacax
O0uas Tpya10eMKOCTh M CIU- 12 432 7 ) 5 180
ILUIMHBI 110 Y4e0HOMY IUIAHY
AyIHMTOpHbIE 3aHATHSL: 4,44 160 2,67 96 1,77 64
Jlexunn (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3austus (I13) 0,89 32 0,89 32
JlabopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrositesbHas padora (CP) 5,56 200 3,33 120 2,23 80
CaMocTosATeIpHOE U3YUYCHHE Pa3- 556 200 333 120 223 80
JIEJIOB JTUCITUTIIINHEI ’ ' '
Bua koHTpOJIA: 3K3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecTp
Bunpr yue6HOM paboThI Bz3au. | Bakag. | B3au. | Bakan. | B3au. | B akam.
8 gacax el gacax el qacax
O0uas Tpya10eMKOCTh M CIHU- 12 324 7 189 5 135
ILUIMHBI 110 Y4e0HOMY IUIAHY
AyIMTOpHbIE 3aHATHSI 4,44 119,88 2,67 72 1,77 48
Jlexmn (Jlek) 1,78 48,06 0,89 24 0,89 24
[Tpaxtuueckue 3ansatus (I13) 0,89 24,03 0,89 24 0
Jlaboparopusie pabots (JIP) 1,78 48,06 0,89 24 0,89 24
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CamocrositeabHast pa6ora (CP) 5,56 150,12 3,33 90 2,23 60,2

CamocToSTEeNEHOE HU3YUYCHUEC pas- 5,56 150’12 3,33 90 2,23 60,2
JACJI0B JUCIMITIIMHBI

Bua koHTpOJIA: 3K3aMeH 2 54 1 27 1 27

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI
«Opranuveckas xumus» (b1.5.9)

1. Heap IUCHUIIHHBI — TPHOOPETEHUE CTYACHTAMU 3HAHUA O CTPOCHUHM OPTaHUYECKUX
COEIMHEHUI, OCHOBHBIX XMMHUYECKHX CBOWMCTBAX Pa3IMYHBIX KJIACCOB OPraHMYECKHUX COEIMHE-
HUU ¥ METO/IaX WX MOJyYeHUSs, KaK MPOMBIIIJICHHBIX, TaK U JIA0OPATOPHBIX.

2. B pe3yabTare n3yueHus JMCUMIJIMHBI CTYAEHT J0JI/KEH:

Obnadams craenyomuMu o0enpoecCHOHAIBHBIMU U MPO(EeCCUOHATBHBIMU KOMITETCH-
nusmu (I1K):

— CIMOCOOHOCTBIO ¥ TOTOBHOCTHIO MCIIOJh30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYIHBIX
JUCHHIUIMH B ipodeccuonanbhoi aesreapaoctu (OIIK-1);

— FOTOBHOCTBIO HCITOJIb30BaTh 3HAHHUS O COBPEMEHHOW (PM3NYCCKOW KapTHHE MHpPA, MPO-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEIIECTBA JJIsi MOHUMAHUS OKPYXKaro-
ero Mupa u sipienuii npupost (OIMK-2);

— FOTOBHOCTBIO MCIOJIb30BATh 3HAHUA O CTPOSHUH BEIIECTBA, MPUPOJIC XUMHUYECKON CBSI3U
B Pa3JIMYHBIX KJIACCaX XUMHYCCKHX COCAMHCHHIA I IOHUMAaHUsI CBOMCTB MaTEepPHAJIOB U MeXa-
HH3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAOIMX B OKpyxaromieM mupe (OI1K-3);

- CIMOCOOHOCTBIO TUTAHUPOBATH M MPOBOJUTEH (PU3MUECKHE U XUMUYCCKUE IKCIICPUMEHTHI,
MPOBOAUTH 00PaOOTKY UX PE3yIbTATOB M OIIEHUBATH MOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bI yCTa-
HABJIMBATh TPAHUIIBI UX TMPUMEHEHUS, TPUMEHITh METOJbl MATEMAaTHUYECKOTO aHaIM3a U MOJIe-
JIMPOBAHHMSI, TEOPETUIESCKOTO M IKCIIepUMEHTaNbHOTO uccnenoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS CBOWCTB XUMHYECKHX JJICMEHTOB, COCAMHCHHHA H
MaTepralioB Ha UX OCHOBE JIUIsI PelieHus 3a1a4 npodeccuonanbuoi aesteaproct (ITK-18)

- TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHHUYECKYIO WH(DOPMAIIHIO, OTEYECTBCHHBIN U 3apyOeikK-
HBIH OMBIT 10 TeMaTuke uccienoBanus (ITK-20).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOCHHS U CBOMCTB Pa3IMUHBIX KJIACCOB OPTraHHMYECKHUX COE/IH-
HCHHI,

— CIOCOOBI MOTYYSHUS M1 XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHUYECKHX COEIH-
HCHHI,

— OCHOBHBIE MEXaHU3MBbI TPOTEKAHUS OPTAaHHUECKUX PEaKIIU;

Ymems:

— MPUMEHSAITH TEOPETUUECKHUE 3HAHUS ISl CHHTE3a OPTraHNYECKUX COSIMHEHUHN pa3IMuHbIX
KJIACCOB;

— aHAJIM3UPOBATh U MPEJICKA3bIBATh PEAKITMOHHBIC CBOWCTBA OPTAaHUMYSCKUX COCTMHCHUI;

— COCTaBJISTh CXEMBI CHHTE3a OPTAaHHMUYECKUX COSAMHEHUI, 3a]JAaHHOTO CTPOCHHUS;

Braoems:

— OCHOBaMH HOMEHKJIATYphI U KJIACCH(PUKAIIUU OPTaHUIECKUX COeTMHEHUN;

— OCHOBHBIMH T€OPETUYCCKHMH MPEJACTABICHUSIMHU B OPTaHUYECKON XUMUM;

— HaBBIKAMH 00OCHOBAHUS PallMOHAIBHBIX CIIOCOOOB MOMYUEHUSI OPTAaHUYECKUX BEIIIECTB.

3. Kpartkoe coaep:xaHue TUCUMILIHHBI

["anorenonpousBoanbie. Kmaccuduxamms. HomeHnknatypa. ANKWI- ¥ alUTHITAIOT€HU-
Ibl.apomMaTudeckue ranoreHuasl. M3omepus. Homenknarypa. Crioco6sl momydenus. [Ipoctpan-
CTBEHHOE U JJICKTPOHHOE cTpoeHme. du3udeckue cBoiicTBa. Peakiuym Hykieo(GUILHOTO 3aMe-
nieHust u otumeryieHus. [ToHsTre HyKI€OPUIBHOCTH U OCHOBHOCTU peareHToB. AMOUICHTHbBIE
HYKJICOUITHHBIC PEareHTHI.
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DJIEMEHTOOPTraHNYECKUE COCAUHEHHUs. THUIMbI CBA3E€H B 3JIEMEHTOPIAHMYECKUX COEIUHE-
HUsX. CriocoObl MOMY4YeHUsl JTUTUH- U MarHUHOpraHnyeckux coenuHeHuid. Peaknus I'punbspa,
MexaHu3M. Peakimu ¢ kapOOHUIBHBIMU coequHEeHUsIMU. [10MyOpBOIHUKY U HAHOAJIEKTPOHHUKA
Ha OCHOBE OPraHUYCKUX COCIMHEHUM.

Cruptel. @enonsbl. [Ipocteie 3¢upsl. DMOKCUCOeIMHEHUS. ATBIETH B, KeTOHBI. Kap6o-
HOBBIE KMCJIOTHI M UX IIPOM3BOJHBIE. B Kak10M Kilacce paccMaTpUBAIOTCS CIEAYIOLIUE PA3/Ieibl:
U30MepHUsi, HOMEHKJIaTypa, pu3ndeckue U XUMHUYECKUE CBOICTBa, criocoObl moiayyeHus. Mexa-
HU3MBI pEaKIUil.

KapOoHoBBIe KUCIOTHI U UX IPOU3BOAHBIE. B Kak10M Kiacce paccMaTpUBAIOTCS CIEAY-
IOIIHME pa3/iesibl: H30MEpHUs, HOMEHKIIATYpa, (PU3nyeckre 1 XMMUYECKHE CBOMCTBA, CIIOCOOBI TO-
nydeHuss. MexaHu3Mbl peakiui.

Manonossiii 3¢up. Ilomydenue. Crpoenne, CH-KucnotHocTs. Peaknum koHAeHcauu
MaJIOHOBOTO 3(pripa U MAJIOHOBOM KHCIIOTHI C albJerujaMu. AMUHOKHUCIOTHI. J{MKapOOHOBBIE
KHCJIOTBI.

A3sotconepxamue coeaquHenus. Hurtpocoenunenus. AMusbl. B kaxxnom kiacce pac-
CMaTpPUBAIOTCS CIIEAYIOIINUE pa3lielbl: U30MEpHs, HOMEHKIIaTypa, (U3HYECKUe U XUMUYECKUE
CBOICTBa, CIOCOOBI ONyueHUsl. MeXaHU3MbI peaKIIUi.

A3a- 1 1Ma30CcoeIMHEHUS

[TonyyeHnue nuazo0coeIMHEHUN peakuued Oua30TUPOBAHUS: YCIOBUS MPOBEACHUS PEaK-
uuu U MexaHu3Mm. dusnyeckue CBOMCTBA. XMMHUYECKHE CBOMCTBA. [lolydeHue u nmpuMeHEeHHe
a30COeIMHEHNI.

4. O0beM y4eOHOH JUCHHUILINHBI

O6beMm
Bun yuebHol paboThI B 3aueTHBIX equ- | B akamemuueckux

HUTIAX gacax
O0mas TpyA0eMKOCTb JMCIHIIIHHbI 3 108
10 y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 15 48
Jlexruu (JIek) 0,5 16
[Tpaktuueckue 3anstus (I13) 1 32
JlaGopartopust - -
CamocrositeabHas padora (CP): 1,5 60
Jlpyrue BUJbI CaMOCTOSITEIbHOM paboThI 1,5 80
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 3a4yer

O6bem
Bujt yuebnoii pabotsl B 3auernbix equ- | B actpoHoMuue-

HUIAX CKHUX. yacax
O0mas TpyA0eMKOCTb JMCIHUIIIHHbI 3 81
10 y4eOHOMY ILIAHY
AyIMTOPHBIE 3aAHSITHS: 15 48
Jlexmm (Jlek) 0,5 12
IIpaktuueckue 3anstus (I113) 1 24
JlaGoparopust - -
CamocrositeabHas padora (CP): 1,5 45
Jpyrue BUIbI CaMOCTOSITEILHON paOOThI 1,5 45
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 3 3a4yer
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AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«Dusznveckas xumus» (61.510)

1. Heap AMCUMIUIMHBI — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YIPABIISIOIIUX XOJOM XH-
MHUYECKOT0 Ipoliecca, MoKa3aTh 001acTU MPUJIOKEHUS ITUX 3aKOHOB M HaY4YMThb CTY/EHTa Ipa-
MOTHO IPUMEHATH UX MPH PEIICHUH KOHKPETHBIX TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

2. B pe3yabTaTe u3yuyeHusi Kypca « ®u3n4ecKoil XUMHU» CTYAEHT J10JI2KEeH:

Obnadams cnenyronumu oodmenpodeccnoHanbHbiMu KomneTeHImsaMu (OI1K):

—  CIOCOOHOCTBIO U TOTOBHOCTbH MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
LUIUTHH B TpodeccroHanbHol aestenbHocty (OIMK-1);

— TOTOBHOCTBIO UCIIOJIb30BATh 3HAHUS O COBPEMEHHOI (U3NYECKON KapTUHE MUPA, IPOCTPaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH BEIIeCTBA JJIsl IOHUMAaHUS OKpY)Karollle-
ro mupa u seienuit npupoasl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHE O CTPOCHUU BEILIECTBA, MPUPOTA XUMUUYECKON CBA3H B
pa3IMYHBIX KJaccax XMMUYECKHX COCTUHEHHH Uil MOHMMAaHUs CBOMCTB MaTepUajoB U Me-
XaHU3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAIONIMX B OKpyxaromieM mupe (OITK-3).

3namo:

— OCHOBHBIC 3aKOHBI (DM3MUECKON XUMHUHU, B3AaUMOCBSI3h (U3NICCKUX M XUMHYCCKHX XapaKTe-
PHUCTHK IpoIeCcCa;

— TyTU ONpEIEeNIeHUs BAKHEUIINX XapaKTEPUCTUK XUMHUECKOTO pPaBHOBECHS (KOHCTAHTHI PaB-
HOBECHs, PABHOBECHOTO BBIXOJA MPOAYKTA, CTEIIEHU MPEBPAILICHUS MCXOJHBIX BEIIECTB) U
BIIUSTHUS PA3UYHBIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

— YCJIOBHS YCTaHOBJIEHHUS ()a30BBIX PABHOBECHH B OJIHO- ¥ MHOTOKOMIIOHEHTHBIX CHCTEMax,
BO3MOXKHOCTH Pa3/IeJIEHUs CI0KHBIX CUCTEM Ha COCTABJIAIOIINE KOMIIOHEHTHI;

— TEPMOJMHAMHYECKOE ONKMCAHUE CBOMCTB MJI€AJbHBIX U HEUACAIBbHBIX PACTBOPOB, MOAXOBI K
HaXO0KJICHUIO MapLUUATIbHBIX MOJISIPHBIX BEITMYUH KOMIIOHEHTOB PacTBOPA.

Ymems:

— TPUMEHATH TEOPETUYECKHE 3HAHMS U SKCIIEpUMEHTAIbHBIE METO/AbI MCCIeoBaHUus (pu3ude-
CKOM XMMUU TIPU pelIeHu NpodeCcCHOHATbHBIX 3a/1a4;

— TPOBOAUTH TEPMOJUHAMUYECKHE PACUEThl, OCYIIECTBIATh aHAIN3 U HA OCHOBE 3TOT0 JeNaTh
000CHOBaHHBIE BLIBOJIBI,

— TMpeACKa3blBaTh U HAXOAUTHh ONTHMAJIbHBIE YCIOBHS MPOBEACHUS XUMHUYECKOrO Ipolecca ¢
LEJIbI0 MMOTYYEHUSI MAKCUMAJIbHO BO3MOKHOTO BBIX0/1a MHTEPECYIOIIETO MPOIYKTa;

— TPeACTaBIATH JIaHHBIE JTAOOPATOPHOTO MCCIeNOBaHMs B Tpaduueckoil opmMe U HaA OCHOBE
MOJIYYCHHBIX 3aBUCUMOCTEH OMPENEsTh COOTBETCTBYIOIIME TEPMOIUHAMUYECKUE U KHHE-

TUYECKHE XapaKTePUCTUKH XUMUYECKONU CUCTEMBI 1 XUMHUYECKOTO MPOIECCa;

— TPOBOJWTH aHAJIU3 M KPUTHUECKH OIICHWBATH TOJYYCHHBIC DKCIEPUMEHTAIbHBIC IaHHBIC,
000011aTh U 1enaTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKIX METOI0B (PM3MUECKON XUMUH JIJISl PEeIICHUS KOH-
KPETHBIX UCCIIE0BATENbCKUX 3a/1a4;

— HaBBIKAMU OTPEJICTICHUS COCTOSIHHUS PABHOBECHS W CaMOIIPOHM3BOJIHHOTO HANPABJICHHUS XH-
MHUYECKOT0 MPOoLIecca;

— TpueMaMu 00paOOTKH MOTYYSHHBIX ONBITHBIX TaHHBIX IS BBISBICHUS U YCTAHOBJICHUS B3a-
UMOCBSI3eH MEX]y TEPMOJIMHAMUYECKUMHU CBOMCTBAMHU U (DM3MUYECKUMHU TapaMeTpaMu IMpo-
ecca;

— 3HaHUSMU OCHOBHBIX 3aKOHOB (PM3MYECKON XUMHH IJI COACPXKATEIbHOW WHTEPIIpEeTalun
TEPMOJIMHAMUYECKUX PACUETOB;

3. Kparkoe cogep:xaHue TUCHMILIHHBI
XumMHYecKasi TepMOANHAMUKA. 1-blii U 2-01 3aKOHBI TEPMOJMHAMUKH, nocTynaT [lnan-
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Ka. B3auMocBsA3b TEIIO0THI, pabOThl U U3MEHEHUSI BHYTPEHHEH 3HEPruy B IPoLieccax ¢ y4yacTueM
UAeanbHOro ra3a. TemnoéMKocTh TBEPABIX. JKuAKuUX M ra3o000pa3HbIX BEIIECTB. TepMOXUMUSL.
Beruucnenue temnoBeix 3¢ (HeKToB XUMUYECKUX peakluil, mpoueccoB (a30BbIX MEPEeX010B, pac-
TBOPEHHS U IPYTUX (PU3NKO-XUMHUECKUX MporeccoB. DHeprus [ ndoca u sneprus I'enbmrosbia
KaK KpUTEpHM HalpaBJICHUS XUMHUYECKOro nporecca. Pacuér abcomroTHOM sHTponuu. XUMuye-
ckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECUS U METOJbI €€ pacuyéra U dKCIEPUMEH-
TaJIbHOIO OINpeciIeHUs . PaBHOBECHBIN BBIXOJ IPOJYKTA, BIUSHUE NABIEHUS, TEMIIEPAaTypBI,
INPUMECH MHEPTHOTO ra3a Ha PAaBHOBECHBIH BBIXOJ. YpaBHEHHS HM30TepMbl U U300apbl Bant-
['opda. Cratuctuyeckas TepmoauHamuka. Pacu€r TepMmonmHamuueckux (yHKUMH Ha Oasze
IIPEACTABJICHUM O CyMME 110 COCTOSTHUSM.

®a3oBblec paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cucTeMax. Pa3zoBble nepexozs! u (azo-
Bas JuarpaMma COCTOSIHUA JUIsl OJHOKOMIIOHEHTHBIX CUCTeM. TpoiiHas Touka. YpaBHeHue Kiia-
nenpoHa-Knaysnyca. 3aBUCMMOCTD JaBJIEHUS HACBIIEHHOTO Mapa oT TemrnepaTrypsl. Onpezene-
HHUE TepMOJMHAMHUYECKUX (QyHKIMH mporecca (a3oBoro nepexona. Kpurndeckas temmeparypa.

TepMmoannamuyeckas Teopusi pactBopoB. Kiaccudukamnus pactBopoB. CriocoObl Bbl-
paxkeHust coctaBa pactBopa. [lapiuanbHbie MoJsipHble BeUYUHbL. Y paBHeHUs [ '1006ca-/{rorema.
WneanbHble pacTBopbl. TepmoauHaMudeckue (GpyHKIUM CMELIEHUs Ul MJI€AJIbHBIX PacTBOPOB,
3akoH Payns. IIpenenbHo-pa3daBiieHHbIe pacTBOPHI, 3akoH ['eHpu. HenneansHble pacTBOpbI, IO-
JIO’KUTENIBHBIE U OTPULIATEIIbHBIE OTKIOHEHNUS OT 3akoHa Payis. TepMoanHaMuueckoe onrucaHue
HEUICAJIbHBIX PACTBOPOB, aKTUBHOCTb, KO3(PPHUIMEHT aKTUBHOCTH. KoyuMraTuBHBIE CBOMCTBA
pPacTBOPOB HEJIETYyYUX BEIIECTB B jeTydyeM pactBopurene. Kpuockomnus, 30ymmmockonus. Oc-
MOC, OCMOTHYECKOE JIaBJICHHE.

®a3oBbl¢ PABHOBECHS B MHOIOKOMIIOHCHTHBIX cHCTeMaXx. /[uarpammsel «naBiieHueE-
COCTaB», «TEMIIepaTypa-CoCTaBy», «COCTaB MAapa-COCTaB XUIAKOCTWU» JUI HICAIbHBIX M HEUZe-
IbHBIX pacTBOpoB. 3akoHbl ['n66ca-KonoBanoBa, Azeorponus. PU3NKO-XUMHUYECKHE OCHOBBI
paszeneHus KUAKUX cMmecel, pexktuukanus. OU3NKO-XUMUYECKUH M TEPMHUECKUNM aHaIM3.
PaznuuHble TUIIBI JUarpaMm ImiaBkocTu. DBTekTHKA. [IpaBuio ¢a3 u npaBmiio peryara.

4. O0beM y4eOHOH JUCIUIJIMHBI

B 3a4YC¢THBIX €11~

Buabi yueOHoii padorsl B aKaJeM. yacax

HHMIIAX
O01mas TpyA0eMKOCTb IMCHUILIHHBI 110 Y4eOHOMY 50 180
IUIAHY ’

AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktnueckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80

Buj koHTpOJISA: 3a4eT / IK3aMeH

sk3ameH (1,0)

3k3ameH (36)

Buabl yuedHoii padorsl

B 3a4€THbIX €M~

B ACTPOHOM. 4a-

HHIAX cax
OO6masi TpyA0eMKOCTh TUCIIHIIJIHHBI M0 Y4eOHOMY 50 135
IUIAHY ’
AYAUTOPHBIE 3aHATHSL: 1,78 48
Jlexmm (JIek) 0,89 24
[Ipaktuueckue 3anstus (I113) 0,89 24
CamocrositeabHas padora (CP): 2,22 60

Buja koHTpOJISi: 3a4eT / IK3aMeH

sk3ameHd (1,0)

Kk3aMeH (27)
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AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«Konnouanas xumus» (b1.6.11)

1. Ieab IMCHMIVIMHBI — O3HAKOMJICHUE CTYACHTOB C OCHOBAMH TEPMOJUHAMUKH I10-
BEPXHOCTHBIX SIBJIEHUH, CIOCOOAMU MOJIYYEHUS U BaKHEHIIIMMH CBOMCTBAMU JIUCIIEPCHBIX CH-
CTEM.

2. B pesyabTare u3y4eHusi AUCUMIIMHBI CTYEHT J0JIKEH
3Hamy:

OCHOBHBIE ITOHATHUS U COOTHOILIEHUSI TEPMOJAMHAMUKH ITOBEPXHOCTHBIX ABJIEHUH (TEpMO-
JUHAMHKa IOBEPXHOCTHOTO CJI05; aAre3us, CMaYMBaHUE U PACTEKaHUE KUAKOCTEH; JUCTIEpPC-
HOCTb M TEPMOJIMHAMHYECKHE CBOMCTBA TEJ; a/ICOPOLIMs Ta30B U MapoB, aAcOPOIUs U3 pacTBO-
pos);

OCHOBHBIE METO/IbI MOJTYUYEHUS IUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOICTBA AMCIIEPCHBIX CUCTEM (3JIEKTPOIOBEPXHOCTHBIE CBOWCTBA; KUHETHYE-
CKHE U ONTUYECKHE CBOMCTBA; CBOMCTBA PaCTBOPOB KOJUIOMHBIX IOBEPXHOCTHO-aKTUBHBIX BE-
IECTB);

OCHOBHBI€ ITOHSATHUS U COOTHOILEHUS TEOPUI arperaTUBHOM yCTOMYMBOCTH M KOATYJISLIUU
110(OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHbBIE 3aKOHOMEPHOCTH CTPYKTYpPOOOpa30BaHUs U PEOJIOTHYECKUE CBOMCTBA JUCTIEpC-
HBIX CUCTEM,;

ymemo:

IIPOBOAMTH PACUEThI C UCIIOJIb30BAHUEM OCHOBHBIX COOTHOLIEHUH TEPMOJUHAMUKY I10-
BEPXHOCTHBIX SIBJICHUN M pacu€Thl OCHOBHBIX XapaKTEPUCTUK JUCIIEPCHBIX CUCTEM;

enademy:

METOJJaMH U3MEPEHMSI TOBEPXHOCTHOI'O HATSKEHMSI, KpaeBOT'0 yIJia, BEIUYUHBI aIcOpOLIUN
U yJeJIbHOW MOBEPXHOCTH, BSI3KOCTH, KPUTUYECKOIH KOHLIEHTPALIMK MULEII000pa30BaHus, dJeK-
TPOKMHETUYECKOI0 MOTEHIMANIA; METOJAaMU INPOBEICHUS NHMCIEPCHOHHOIO aHalW3a, CUHTE3a
JUCIIEPCHBIX CUCTEM U OLICHKHU MX arperaTuBHON YCTOMYMBOCTH.

Wzyuenne muctumuinibl «KommouaHas XuUMHs» CIOCOOCTBYET (POPMHUPOBAHMIO CIIETYIO-
mmx obmenpodeccruonanbubix kommnereniuii: OIIK-1, OIIK-2, OITK-3.

3. Kparkoe coaep:kanue JUCHUNIIHHBI
Monyns 1. [Ipeamer u npu3Haku 00bEKTOB KOJUIOMIHOW XUMUHU

Konnmounnas Xxumus - Hayka O TIOBEPXHOCTHBIX SIBJIEHUSX M AMCIEPCHBIX cuctemax. Oc-
HOBHBIE TPU3HAKU JUCIEPCHBIX CHUCTEM - TFE€TEPOr€HHOCTh M IUCIIEPCHOCTB; MOBEPXHOCTHAs
SHEprusl; KOJWYECTBEHHbIE XapaKTEpUCTHKHU aucnepcHocTH. Kiaccudukanus AUCIEpCHBIX CH-
CTEM.

Mopnyns 2. TepmoauHaMuKa NOBEPXHOCTHBIX SIBJICHUM

OO6mas xapakTepucTUKa MOBEPXHOCTHOM »Hepruu. [loBepxHOCTHOE HATsKEeHUE. YpaBHe-
Hue ['mb6ca-I'eapmronbia sl BHYTpEHHEH YIelIbHON MOBEPXHOCTHON 3HEpruu (MOJHOU Mo-
BEPXHOCTHOW YHEPTHUN).

Metoa n30eITkOB ['n60ca. @yHnameHTanbHOE ajicopOLnoHHoe ypaBHeHue I 'n6oca. Yact-
HO€ BbIpakeHHe ypaBHeHUs [ubO0ca. [loBepXHOCTHO-aKTHBHBIE U MOBEPXHOCTHO-MHAKTHBHbBIE
BEIIECTBA.

Anres3us u xore3us. YpaBHenue [lrorpe miig pabotel aare3un. CmaunBanue, 3akoH IOHra.
VYpasuenue [lronpe-FOnra. Pacrexanue »xuakocteid, ko3dduuueHt pacrekanus mno l'apkuscy.
Dddext Mapanronu, npaBuiio AHTOHOBA.

[TpaBuno ¢a3 ['nb66ca n nucnepcHoCTh. BinsHne KpUBU3HBI OBEPXHOCTH Ha BHYTPEHHEE
nasnenue ten (ypaBHenue Jlammaca). Kamumnspasie seineHus. Ypasnenue KenbBuna. Brnusaue
JUCIIEPCHOCTH HA paCTBOPUMOCTH, KOHCTAHTY PAaBHOBECHS XMMHUYECKON PEAKIMM, TEMIIEPATYPY
¢dazoBoro nepexoa.

MeToap! oy4yeHHus AUCIEPCHBIX CUCTeM. YpaBHeHHe PeOunaepa as paboThl qucnepru-

35



poBanus. Dddext PeOunnepa. 'omorenHas u rereporeHHas KonaeHncanus. Heprus [ mdoca o6-
pa3oBaHus 3apobiiia HOBOH (a3el. Kunernka oOpa3zoBaHus HOBOH (hasbl.
Monyns 3. AncopOIMOHHBIE PABHOBECHS

[Tpupona ancopOUMOHHBIX cuil. AncopOuus ra3oB U MapoB Ha OAHOPOJHON MOBEPXHOCTH.
3akon ['eapu. Mogenp u ypaBuenue Jlearmiopa. Teopust monumosiekysipHoi agcopoumnu bpy-
Hayspa, Ommera, Temiepa (bIT). Onpenenenne yaenbHoi moBepxHocTH MeTo1oM bIT.

AncopOuusi ra30B U MapoB Ha MOPUCTHIX MaTtepuanax. Knaccudukanus nop no younuny.
Teopust KamUJUTIPHOW KOHIEHCAITMH. PacdeT nHTerpaiibHON U quddepeHnaIbHON KPUBBIX pac-
npeJeneHus 0obeMa mop 1Mo pasmMepam.

AncopOuusi Ha MUKpONOPHCTHIX Marepuanax. [lorennumansnas teopus Ilomsau. Xapax-
TepUCTUYECKas KpuBas azcoporuu. O0001menHoe ypaBHeHue Teopun JlyounnHa o0beMHOTO 3a-
IIOJIHEHUS] MUKpOIIOp, ypaBHeHHe /lyOunuHa - PagymikeBuya.

AncopOuus MOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBumo Jlrokio - TpayGe. 3aBucUMOCTh
MIOBEPXHOCTHOT'O HATSKEHUS OT cocTaBa pacTBopa. YpaBHeHue lllumikoBckoro. YpaBHeHus co-
CTOSIHMSI Ta3000pa3HBIX MOBEPXHOCTHBIX (a4COPOLIMOHHBIX) IUIEHOK. Beckl JIenrmiopa.

Mogyns 4. DnekTpruiecKue sIBJICHUS Ha TOBEPXHOCTH

Mexanu3mbl 00pa3zoBaHus ABOWHOTO aekrpudeckoro cios (A3C). Ypasuenus Jlunmnma-
Ha. DnekTpokanmwuisipHble KpuBble. Teopun crpoenus [IIC. Pemenue ypaBuenus Ilyaccona-
bonbumana mia quddysuoit yactu [I3C. 1D3C no teopuu LlltepHa, nepe3apsiika MOBEPXHOCTH.

DNEKTPOKUHETUYECKUE SIBICHUS, HJIEKTPOKMHETUUECKUN NOTEeHUuan. YpaBHeHue ['eabM-
roapa-CMOITyXOBCKOTO 7Sl 2JIEKTPOOCMOca U dNieKTpodopesa.

Mopyns 5. Kunernueckue cBOKWCTBA TUCIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCaXJICHUS YaCTHUI[ C UX pa3MepoM. Y cnoBus cobmoaeHus 3akona CTok-
ca. CelMMEHTAIIMOHHBIN aHaJIN3 MOJUANUCIIEPCHBIX cucTeM. KpuBble pacnpezeneHuss 4acTull 1o
pasmepam. IIpupona GpoyHOBCKOro ABMKeHHs. 3akoH OiHmTelHa - CMmomyxoBckoro. Cren-
CTBUSI U3 TEOPUU OpPOYHOBCKOTO NBIKeHUS. CeauMeHTalnoHHO-IU(Gy3nOHHOE paBHOBECHUE,
TUIICOMETPUYECKHUN 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOMUMBOCTD M KOAryJISIUS AUCIIEPCHBIX CUCTEM

CenuMeHTallMOHHAs M arperaTuBHas ycToiiunBocTu cucteM. JlnoduiabHble U 110poOHBIE
cucrembl. Kputepuii nmuodunsnoctu no Pebunaepy-lllykuny. JlnopunbHble AucnepcHble CH-
ctembl. Kiaccudukaiusi TOBepXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA U MEXaHU3M MHU-
nemnoodpaszopanud. Crpoenune munenna [HAB. ComoOunmszanus. Kputnueckas KOHIEHTpaus
MUIIEII000pa30BaHMsI, METO/IbI €€ OIpeIeIICHUS.

JInodobusie nucnepcHbie cuctemMbl. DaKTOPBI YCTOMUMBOCTH THMO(OOHBIX CUCTEM. BBICT-
pas u MeasieHHas kKoaryssinus. Kunertrnka koarymanuu no CMoayXxoBCKOMY. 3aBUCMMOCTD YUCIIA
YacTULl pa3HOro mopsaka oT BpeMeHH. OCHOBHbIE NOJoOKeHus Teopuu Jlepsaruna, Jlannay,
®epgest, OBepoOeka ([AJIDO). PacknmauBaroiee naBieHne U ero coctapistomue. O6miee ypas-
HEHHUE JUIsl DHEPTUU B3aMMOJEHUCTBUS AUCIEPCHBIX yacTHll. [loTeHIManbHble KpUBBIE B3aUMO-
JercTBUA JyacTull. HelTpann3anronHas U KOHUEHTpanronHas koarynsuus. [Tpasuno lynbie-
Iapau.

Monyns 7. CTpyKTypooOpa3oBaHuE U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA TUCTICPCHBIX CH-
CTEM

Tunsl cTpykTyp, 00pasyroumxcs B AUCIEPCHBIX CUCTeMax. B3auMocCBsI3b MeXAy BUIOM
NOTEHLMAIBbHON KpUBOH B3aumosencTBus yactull (o teopuu JJIPO) n TUIIOM BO3HUKAIOIIKX
cTpyKTyp. KoarynsinoHHO-TUKCOTPOINHBIE U KOHAEHCAMOHHO-KPUCTAIIIN3AMOHHbBIE CTPYKTY-
PBI.

Peonornyecknii MeToj MCCIIEOBAaHUSA OUCIEPCHBIX cucTeM. OCHOBHBIE MOHATHS U HJe-
aJIbHBIE 3aKOHBI PEOJIOrUU. MOIETMpPOBAaHNE PEOJIOTUUECKUX CBONCTB TEIL.

Knaccudukanusi 1ucriepcHbIX CHUCTEM IO CTPYKTYPHO-MEXaHWYECKUM CBOWCTBaM. Bssz-
KOCTb HJKHX arperaTUBHO YCTOMUYMBBIX JAUCIIEPCHBIX CUCTEM. Y paBHEHMs OWHIITeNHa, [ITay-
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nuHrepa, Mapka - XayBuHKa. Peosornueckue CBOMCTBA CTPYKTYPUPOBAHHBIX KHUIKOOOPA3HBIX H
TBEPA000Pa3HBIX CUCTEM.
4. O0beM yueOHOM JUCUMIIJIMHBI

Oo0bem
Buabl yueOHoli padoThl
B 3aueTHBIX B akageMmuueckux
eTMHHIAX yacax
OO0wmast TpyA0eMKOCTh 1M CHHILIHHBI 5 180
10 y4eOHOMY IIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexmn (Jlek) 0,89 32
ITpakTnueckue 3anstus (113) - -
JlabopaTtopusie padoTs (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
IToaroToBka K J1abopaTopHBIM padoTaM 1,11 40
Jlpyrue BuapI caMOCTOSTENBHON pabOThI 1,11 40
Buj HTOroBOro KOHTPOJIs: IK3aMeH 1 36
Oo0bem
Buabl yueOHol padoThl
B 3auyeTHBIX B acTponomuue-
eTMHHIAX CKHX Yacax
OO0mast TpyA0eMKOCTb M CHUILIHHBI 5 135
10 Y4eOHOMY ILIaHy
AyAUTOpPHBbIE 3aHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
ITpakTnueckue 3anstus (I113) - -
JlaGopatopusie pabotsl (JIP) 0,89 24
CamocrositesbHas padora (CP) 2,22 60
IToarotoBka K 1abopaTopHbIM paboTam 1,11 30
Jlpyrue BUJbI CaMOCTOSITEIbHOM pabOoThI 1,11 30
Buj nTOroBoro KOHTpoOJIsi: IK3aMeH 1 27

AHHOTaNuA padoyeil NPOorpaMMbl JUCHUINJIMHBI

«AHaJINTHYeCKass XUMHS U PU3NKO-XUMHUYecKHe MeTobl aHaau3a» (b1.5.12)
1. Heap AUCHUIIMHBI - TIPHOOpETEHNE OOYJAOIITUMHUCS 3HAHUM 110 OCHOBHBIM T'PYIIIIaM METO-
JIOB XUMUYECKOTO aHajK3a, Hauboliee MHUPOKO MPUMEHSIEMBIX B MPOMBIIIECHHOCTH U UCCIEH0-
BaTEIbCKOU paboTe, a TakKe KOMIETEHITNH, HEOOXOANMBIX XUMUKAM-TEXHOJIOTaM BCEX CICIIH-
AIBHOCTEH JIJ1s1 pEeIIeHHs] KOHKPETHBIX 33/1a4 XMMHUECKOTO aHaJIN3a.
2. TpeGoBanus K pe3yJibTaTaM OCBOCHHS TUCIHHUILIUHBI
OBJIAJIETh CIEAYIOUUME ol1ienpodeccuoHanbHbpMI KommeTeHusaMu (OITK):
- CITOCOOHOCTBIO M TOTOBHOCTHIO HCTIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
IUIUTAH B TpodeccuoHanbHo aestenbHoctu (OITK-1);
- TOTOBHOCTBIO HCIIOJIH30BaTh 3HAHUS O CTPOCHUH BEIIECTBA, MPUPOIEC XUMUUECKOU CBSI3H B Pa3-
JUYHBIX KJaccaX XMMUYECKUX COCIUHEHUN JJI1 TOHUMaHUsl CBOMCTB MaTEpHUAIOB U MEXaHHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKANUX B okpyxkarorieM mupe (OITK-3);
3HaAmMb:
OCHOBHBI€ MTOHSTHS, TEPMUHBI, METO/IbI U IPUEMbI KAUECTBEHHOTO ¥ KOJMYECTBEHHOTO
XUMHUYECKOTO aHaIn3a, TEOPUI0 XUMUYECKUX M (U3MKO-XUMHUYECKHX METOJOB aHaIu3a, MpHH-
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UIBl pabOTHl OCHOBHBIX IPUOOPOB B PU3UKO-XUMUYECKUX METO/AX;

ymembp:

MPUMEHSTh NMPUOOPETEHHbIE MPAKTUYECKHWE HABBIKU B MPOPECCHOHATBHON JESTENbHOCTH IS
pellIeHNs] KOHKPETHBIX 33]a4; BJIaJeTh: IOHUMAHUEM LI€JIE€H U aITOPUTMOB XUMUYECKOTO aHaIH-
3a, crmoco0aMu pelieHus] aHATUTUYECKUX 3a/1a4, OLIEHKOW BO3MOKHOCTEH Ka)/I0ro METoja aHa-
7133, OCHOBAMU METPOJIOTUYECKOM OLIEHKH PE3yJbTAaTOB KOJIMYECTBEHHOIO XMMMUYECKOTO aHa-
u3a;

enademp:

MOHMMAaHUEM LeJIel U aIrOpUTMOB XMMHUYECKOTO aHalln3a, CI0CO0aMH PEIICHUs aHATUTHYECKUX
3a/1a4, OLIEHKON BO3MOXKHOCTEHM Ka)K0ro METO/Aa aHaJIn3a, OCHOBAMU METPOJIOTMYECKON OLEHKU
PEe3yNbTAaTOB KOJIMUYECTBEHHOIO XUMHUUYECKOTO aHAJIN3A;

uMems npeocmaeneHue O €IUHON JIOTUKE XUMHUYECKOTO aHAIU3a, O MHOTOOOpa3HH METO/I0B
XMMUYECKOIO aHaJIM3a U O KOHTPOJIE KauyecTBa PE3yJIbTATOB KOJIMYECTBEHHOTO XUMHUYECKOIO
aHayu3a.

3. Conep:kanue QM CHUATNINHbBI

Beenenue. Ilonstue 06 ananutuueckodl xumun (AX) Kak 0 cucTeMe 3HAHUN, MO3BOJIAIOILEH
YCTAaHOBUThH KAYECTBEHHBIN M KOJUYECTBEHHBIN cOCTaB BenlecTBa. 3agauu AX. AHaIUTUUYECKUN
CHUTHAJI KaK HOCUTENh KAYeCTBEHHON M KOJMYECTBEHHON MH(pOopManuu 00 o0bekTe aHanm3a. [1o-
HATHE 0 TPoO00TOOPE U MpodonoaroToBke. OCHOBHbBIE TPeOOBAHMUS, IPEABABIAEMbIE K METOaM
XUMHYECKOTO aHaIN3a. Y CIOBUS BBITIOJIHEHUS ONpeAeTeHUN. AHaIMTHIecKas GopMa, aHAITUTH-
YecKHue MPU3HAKU. AHATUTUYECKUE KIaCCU(PUKAIIMN KATHOHOB U AaHHOHOB.

Cucremarnueckuid u ApoOHBINA aHanu3. CoOBpeMEHHBIE METOIbl MICHTH()HUKAINN JIEMEHTOB U
coeuHeHU. OpraHuyeckre aHAJIUTHYECKUE PEareHThl B aHAJIM3€ HEOPraHMYECKUX BELIECTB.
PaBHOBecusl B aHATMTUYECKUX TOMOTEHHBIX U TeTepOreHHbIX cucTteMax. OCHOBHBIE THIIBI peak-
Ui, npuMeHsAeMbIX B AX (KHCIOTHO-OCHOBHOE B3aUMOJEHCTBUE, OKUCIEHUE- BOCCTAHOBIICHHE,
KOMILIEKCOOOpa3oBaHue, ocaxaeHne). Onucanue paBHOBECHS aHATUTHYECKUX PEAKIHMA C TO-
MOIIbI0 KOHCTAHT PaBHOBECHUS. YUeT MOOOYHBIX PEAKIMH ¢ MOMOIIBIO arnapaTa YCIOBHBIX KOH-
CTaHT paBHOBecHUs. Vcronb30BaHNE YCIOBHBIX KOHCTAHT PaBHOBECHS I ONTHUMMU3AIMM aHAJIH-
TUYECKUX PEAKIMH U NMPAaKTUYECKUX YCIOBHUH MX BBINOJHEHHA. OCHOBBI METOJOB KOJINYECTBEH-
HOT'O XMMHUYECKOro aHaiu3a. MeTo/1pl KOJIMYECTBEHHOT0 aHain3a. TpeOoBaHus, NPeabsIBIIsIEMbIe
K XMMHUYECKHM pEaKLUsAM, MCIOIb3YEMbIM B XMMHUYECKOM aHAJIU3€. JTalbl KOJIMYECTBEHHOIO
aHanuza. [loHaTre 0 rpaBUMETpUYECKOM aHaIu3e. TeopeTHueckrue OCHOBBI TUTPUMETPHUYECKOTO
ananu3a. [Ipuemsl TuTpoBanus. Pacuersl B TuTpuMeTpun. I'padudeckoe oTodpaxeHue npoiecca
TUTpoBaHus. CKayoK TUTPOBAHUS, TOUKA IKBUBAJICHTHOCTH, KOHEYHAas TOYKa TUTpoBaHud. [lep-
BUYHbIE U BTOPUYHBIE CTaHJApThl. MeTOa KUCIOTHO-OCHOBHOTO TUTPOBaHMs. BbIOOp KUCIOTHO-
OCHOBHOTO MHAMKaTopa. IIpumMeps! onpenenennii. MeToibl OKUCIUTEIBHO-BOCCTAHOBUTENBHOIO
TUTpoBaHUA. OKHUCIUTEIBHO- BOCCTAHOBHUTENbHBIM MOTeHUHAN. DakTOphl, BIMSIONIME HAa €ro
BeIUM4YUHy. YpaBHeHue HepHcera.

Iepmanranatomerpus. Mogomerpust. ONTUMHU3AINS YCIOBHIT onpeneneHus. MeTox KOMILIeK-
COHOMETPHUYECKOT0 TUTpoBaHUs. OCOOEHHOCTH peakIMii KoMIIeKcooOpa3oBaHus (xemaToolpa-
30BaHMs) HOHOB MeTaiuioB ¢ DJ[TA. BbiOop onTUMaIbHBIX YCIOBHI KOMILUIEKCOHOMETPUUYECKO-
ro TUTpoBaHus. TUTpoBaHHE 1O METOAY OCaXAeHUsA. MeTposorndeckas OLIEHKAa pe3ysIbTaToOB
aHanu3a. VMIHIMKaTOpHbIE U MHCTPYMEHTAJbHBIE CIIOCOOBI YCTAHOBJIEHUSI TOUYEK IKBHUBAJICHTHO-
CTH.

Beenenne B Qu3MKO-XMMHYECKHE (MHCTPYMEHTAlbHbIE) METOAbl XHMHUYECKOTO aHaiu3a
(MMXA-OXMA). Knaccudpukanus (GpU3NKO-XUMUYECKHX METOJOB aHAW3a. AHAIUTHYECKUI
CUTHAJ Kak MHQpopMaTHBHas (QyHKLHS cOCTaBa BellecTBAa. MeTolbl KOJTMYECTBEHHBIX H3MeEpe-
Hull B ®XMA, ux xapakTepucThka. AHAIUTUYECKUE U METPOJIOTUUECKUE XapaKTEPUCTUKHU Me-
TOAMK ONPEEICHUSI.
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4. Pa3zgennl AMCHUININHBI 1 BUALI 3aHATHIA

Bunbr yueOHOM paboThI O6bem

B 3auer-

B akanemuue- B actponomuue-
HBIX €/11-
CKHX Yacax CKHX 4Yacax
HUIAX

O01mas Tpya0eMKOCTh 4 144 108
JUCIUITUHBI 10 Y4eOHOMY IUIAHY
AY/JAUTOPHBIE 3aHATHSL: 2 64 48
Jlexumm (Jlek) 0,5 16 12
Jlaboparopusie pabots (JIP) 1,5 48 36
CamocrositesibHas padora (CP) 2 60 45
CamocTosiTeTbHOE U3YUCHHE 5 60 45

pasaciioB AUCHUIIIINHBI

By MTOroBOro KOHTpOJISA: 3a4eT € OLeH-
Koii (3.0.)

AHHOTaus padoyel NPorpaMMsbl M CHHUIIJIMHbI
«nxenepunas rpapuxa» (b1.6.13)
1. Hesb AMCHMILVIMHBI - HAYYUTh CTYJCHTOB BBIIIOJHEHUIO U UTEHUIO YEPTEXKEN U paBUiIaM U
YCIIOBHOCTSM, TPUMEHsIeMbIM Mpu 3ToM (ctangaptam ECKJI).
2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCHHUIIUHBI
BrInmyckHHK 1O HampaBlieHUIO MOAroToBKH OakanaBpoB:18.03.01. «XuMuyeckass TEXHOIOTHSD ,
JOJKeH o0safarh ciaenyoummu oomekynsTypHbiMa (OK) , obmenpodeccunonansusiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHmsMu:
2.1.00meKynbTypHBIE:
- CMOCOOEH K caMoopraHu3anuy u camoodpaszosanmuto (OK-7).
2.2. O6menpodeccuoHaIbHBIC:
- BJIaIeET OCHOBHBIMH METO/AAaMH, CIIOCO0aMM M CPEICTBAMM MOIY4YEHUs, XpaHEeHUs, lepepadboT-
K1 UH(GOpMaIy, HaBbIKaMU pabOThl C KOMIIBIOTEPOM KaK CPEJICTBOM YyIpaBieHUs WH(opmalu-
eii (OIIK-5).
2.3.IlpodeccronanbHble:
2.3.1. IIpon3BOACTBEHHO-TEXHOJIOTUUYECKAS ACSITEIBHOCTD:
- CMOCOOCH aHAIM3UPOBATh TEXHUYECKYIO JokyMeHTaruio (I1K-9).
B pe3ynbrarte n3yueHus: AUCHUILTAHBI OaKalaBp JOJKEH
3HATh:
- cr1oco0bl 0TOOpakeHUs MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;
- IpaBWJIa U YCJIOBHOCTH MPY BHIMOJIHEHUH YepTexKel;
- BUJIbI U3/I€TIUI U KOHCTPYKTOPCKHUX JOKYMEHTOB;
- Ha YPOBHE IPE/ICTABICHUS XapaKTEPUCTUKU (DOPMBI M IOBEPXHOCTH U3JIEIHI;
yMeThb:
- BBINIOJIHATH M UNTATh YEPTEKU TEXHUUECKUX M3JICIUN C yUETOM JAEHCTBYIONINX CTaHIapTOB;
- BBIIIOJIHATD ¥ UNTATh CXEMBI TEXHOJIOTMUYECKUX MPOLIECCOB;
- MCII0JIb30BATh CPE/ICTBA KOMIBIOTEPHOM TpaduKH Ui U3TOTOBICHUS YepTexkKeil.
BJIA/IETh:
- crocobamu U pueMaMu U300pakeHus PeIMETOB Ha MII0CKOCTH;
- rpaduueckoii cucremoit «Kommacy.
3. Kpartkoe cogep:xanue JUCUMIIHMHbBI
[TporpaMMa AMCHMILTAHBI BKIIIOYAET B ce0s1 3 MOy
Monayas 1. U3aemst 1 KOHCTPYKTOPCKHE TOKYMEHThI.
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1.1. Buabl u3ejimii 1 KOHCTPYKTOPCKHUX IOKYMEHTOB.

Buast uzgenuit mo 'OCT: neranb, cOopouHas eIMHHIIA, KOMIUIEKC, KOMIUIEKT. Bujbl
KOHCTPYKTOPCKHUX JIOKYMEHTOB: YEPTEX JeTanu, COOpPOYHBINH uyepTex, depTex oOILIero BHIA,
cnenudukanus, cxema. Ludpbl KOHCTPYKTOPCKUX AOKYMEHTOB. KpaTkue cBeleHUS O CTpOH-
TEJIbHBIX YepTexkKax.

1.2. Cxembl.

Knaccudukanusa cxem no Bugam u tunam. OboszHayenue cxem. IlpaBuna BbIOIHEHUS
CTPYKTYPHBIX U IPUHIUTHAIBHBIX TEXHOJIOTHYECKUX cXeM. CXeMbl PacIiOIOKCHHUS.

1.3. ApmaTtypa Tpy0oOnpoBo0oB.

Krnaccudukanus apmaTypsl TpyOOIIPOBOJOB 1O HA3HAYCHUIO, MO THUITY MEPEKPHITHS TO-
TOKa paboueil cpebl, Mo croco0y MPUCOEANMHEHUS K TPYOOIIPOBOY, MO CIOCO0Y repMeTH3aluu
IITTAHJIEIS.

1.4. Icku3bl M TeXHUYECKUE PUCYHKH JIeTaleil.

[TocnenoBaTenbHOCTD BBIMOJHEHUSI M300paKEHUI JEeTaau: BBHIOOpP TIABHOTO HM300paxe-
HUS; OMpejelieHne HeOoOXOIMMOIro KOJMYeCTBa H300pa)KCHHi; MOJArOTOBKa MOJI yepTexa K
W300paXCHUIO JICTAIH, M300paKEHUE OCHOBHBIX BHCIIHUX M BHYTPEHHUX OYCPTAHHMA IETAIIH.
OOmep neTanu Npu BBIOJIHEHUU €€ 3cKu3a ¢ HaTypbl. OdopmiieHne YepTexkei 1 ICKU30B JIeTa-
neit. [IpaBwna BeIMoaHEHUS ¥ 0(OPMIICHHS TEXHUYECKUX pUCYHKOB. O003HAUYCHUS MAaTEPHUAIIOB.

Moayas 2. CoenuHeHns 1eTajieu.

2.1. Pe3b00BbIe n3/1€JIMsl M COeTUHEHUSI.

Pe3nOb1: 0oOpa3oBaHue, Kiaccuukamus, H300pakeHHe W 0003HAUCHHE Ha YEpPTEKeE.
Cranpaptabie pe3rOoBble u3nenus. Onpenenenue pe3nObl u3mepeHueM. CoeMHEHUS aeTanei
0oaTOM U NUIBKOH. Pe3r0oBbie TpyOHBIE coennuenus. LlankoBbie coequHeHMS.

2.2. U300pa:keHust coeJUHEHHUI JeTajieil.

Onannesble coequHeHus. Llnuiessie u mmoHouHsle coequHeHus. CoeauHeHus mTud-
TOM W IIMUIMHTOM. Hepa3zneMHble COoeIMHEHUs JeTajeil: cBapka, maika, CKJIeHBaHHEe, 00OBalb-
I[OBKA, pa3BaJIbIIOBKA, COCTUHEHUE 3aKIICTTKOM.

2.3. 'eomeTpruecKue XapaKTepUuCTHKH ()OPMBbI 1 IOBEPXHOCTH M3/IeJIHIA.

Pa3mepsl, mpaBuna Ux HaHeCEHUS Ha yepTeke. PazMepbl UCMONHUTENBHBIE U CIPABOY-
Hble, rabapuTHBIC, KOOPIAUHUPYIONIME W 4YacTHBIC. ba3pl M3MepuTenbHbIe, KOHCTPYKTOPCKHE,
TEXHOJIOTHYECKHe, BcrioMorarenbHble. Hanecenune pasmepoB oT 6a3. [IpenenpHbie OTKIOHEHUS
pa3MepoB TIIAJIKUX HWJIMHIPUYECKUX TMOBEPXHOCTEH, TOMYCKH, MOocaiaku. JlOmycku U mocaaku
Uit ietaneit ¢ pe3pooit. lllepoxoBaTocTh MOBEpXHOCTEH AeTaseil, mapameTpsl MIEPOXOBATOCTH,
MpaBujia HAHECEHUS MapaMeTPOB IIEPOXOBATOCTH MOBEPXHOCTEN Ha uepTexe. [IpenenpHbie OT-
KJIOHEHUS (DOPMBI U pACTIONOKEHUSI.

Mopnyasb 3. YUepreaxn cO0POYHBIX eIHHULL. JJIeMEHThl KOMIIBIOTEPHO rpaguku.

3.1.YepTeku cOOPOUYHBIX €IMHHUIL.

[IpaBuia BeIMONMHEHUS U OPOPMIICHUS COOPOYHOTO YepTeka: BHIOOP IIIaBHOTO M300pa-
KEHUS, OIpEACIICHHE KOJIMYECTBa M300paKECHHM, HAHECEHWE HOMEPOB IO3WIINI, HAaHECEHWE
pa3MepoB (TabapHUTHBIE, YCTAHOBOYHBIE, PUCOCTUHUTENBHBIE, dKCIUTyaTalmonnslie). Crnenndu-
karus. [IpaBuna BeImoTHEHUST U 0POPMIIEHHUS YepTEKa 00IIIEero BUA.

3.2. leraqmpoBaHue YepTesked COOPOYHBIX ¢IMHMII.

[IpaBuna neraaupoBaHus YepTeKel COOPOUHBIX €IWHMUII. BBITIOIIHEHNE YepTexen U TeX-
HUYECKUX PUCYHKOB JIETaJICH.

3.3. Di1eMeHThI KOMIILIOTEPHOH rpaguKu.

KommerotepHas rpaduka u pemaemsie ero 3aaauu. ['paduueckne 0ObEKThI, MPUMUTHUBBI,
aTpuOyThI, cMHTE3 n300pakeHus. [Ipeacrasinenue BumeonHdopMaIuyu U €e MalliHHAS TeHepa-
1. CoBpeMEHHbIE CTaHIApThl KOMIBIOTEPHOH rpaduky, rpadudeckue s3Ik U MeTadanibl.
Peanuzamus anmapaTHbeIX Moaynel rpadudeckor cucteMbl. OCHOBHBIE TpadyUueCKHe allrOPUTMBI
Ha TUIOCKOCTH U B TIpocTpaHcTBe. [Iporpammubie TpaduyecKue CHCTEMbI U UX TIPUMEHEHHE.
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4. O0beM y4eOHOH JUCHUILJIMHBI

Bupl yueOHO# nesTenbHOCTH B 3aueTHBIX B akan. B acTtpornomuu.
eIUHHIIAX yacax yacax
O0mass TpPy10eMKOCTh JAUCHUILUIMHBI 10 4 144 108
y4eOHOMY ILIaHY
AY/JAUTOPHBIE 3aHATHSL: 1,33 48 36
Jlexumu (nex.) 0,44 16 12
[Ipaktuueckue 3austus (I13) 0,67 24 18
JlaGopaTtopust 0,22 8 6
CamocTosTenpHas padora: 2,335 84 63
Kypcoas pabora 1 36 27
PacuerHo-Tpaduueckue paboTh 0,75 27 20,25
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,25 9 6,75
Jlpyrue BUbI CAMOCTOSTEILHOM PabOTHI 0,335 12 9
IloaroroBka u ciaya 3ayera 0,335 12 9
Bun utoroBoro KOHTpOJIst 3aueT ¢ OLEeHKOI

1.

AHHOTauUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«IIpukaaanas mexanuka» (b1.b5.14)
ean 1 3a7a4u U CHUATLINHBI

Heab AMCHUNIMHBI - HAYYUTH CTYIE€HTOB TBOPUYECKOMY MOJIXO/Y K BBHIIIOJHEHUIO
WH)XEHEPHBIX PacyeTOB Ha MIPOYHOCTb, KECTKOCTh U YCTOMUNBOCTD 2JIEMEHTOB KOHCTPYKLUH,
JIeTaJle U y3JI0B MalllUH U almnaparos.

2.

Tpe6OBaHI/I$I K pe3yjibTaTaM OCBOCHUA JUCHHUIIJIMHBI

Nzyuenune kypca «llpukiagnas mexanuka» 1o HampasieHuro 18.03.01 Xumuueckas
TEXHOJIOTHUSI CITIOCOOCTBYET MPUOOPETEHUIO CIECTYIOIINX KOMIIETSHIINH:

CIOCOOHOCTBIO UCTIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUTUINH
B nmpodeccuonansHoi aestenproctd (OITK-1);
CHOCOOHOCTBIO UCIIOIB30BAaTh 3HAHHUSI O COBPEMEHHOW (PM3UUECKOM KapTHHE MUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUH BeIleCTBa Ui MOHU-
MaHUs OKPYXKaroliero Mupa u sisjienuit npupost (OI1K-2).

B pe3yabTare n3yyeHusi IMCHUIIMHBI CTY/ICHT 10JI7KeH !

3HAThb:

OCHOBHBIC YPAaBHEHUsS M METOJbl PEUIEHUs 3a/a4 CONPOTUBIICHUS MAaTEPUATIOB U
JieTanei MaluH;

OCHOBHBIE METOJbl PACYETOB Ha MPOYHOCTH, KECTKOCTh U YCTOMYUBOCTH DJIEMEH-
TOB KOHCTPYKLIMI MalllvH U anmnapaTos;

OCHOBBI TEOPUHM pacyera JIeTAIe W y3J0B MAlllMH W annapaToB XMMHYECKOW TeX-
HOJIOTHH.

yMeThb:

MIPOBOAMTDH PAaCUYEThl TIEMEHTOB KOHCTPYKIIMI HAa OCHOBE METOJO0B COIPOTUBIICHUS
MaTepHasIoB;
paccUUTHIBATh U KOHCTPYHPOBATh JAECTAIN MAILUH 110 UCXOIHBIM JIAHHBIM;

MPOM3BOJIUTH PACUETHI M0 OCHOBHBIM KPUTEPUSM pabOTOCIOCOOHOCTH M KOHCTPY-
UPOBaHUS JCTAJICH MAIIUH.

BJIAaJ1€Th:

HaBbIKaMU pacucTa COMPOTHUBJIICHUA MATCPUATIOB aHAJIUTUICCKUMU MCTOJAMHU,
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e HaBbIKAaMH BBIOOpA MaTepUasOB [0 KPUTEPHUSIM MPOUYHOCTH;
® pacueTamMu THIOBBIX J€Tajel MalluH, MO0JIb3YSACh CIPAaBOYHOU JuTepaTypoi u I'O-
CTamu.
3. KpaTkoe conep:kaHue TUCHUILINHBI:
1. BBenenue
Ponp mpenmera «l[Ipuknagnas mMexaHuka» B (OPMUPOBAHWM HHXKEHEpAa XUMHUKA-TEXHOJIOTA.
«[IpuknaaHas MeXaHHKa» KaK OCHOBA JJi1 IOHUMaHUs pabOThI, YCTPOICTBa U O€30IMacHOM IKC-
TUTyaTaIy 000PYIOBaHHSI XUMUIECKOTO ITPOU3BOJICTRA.
2. Moayas 1 «Onpenesienue peakuuii onop. PacrskeHune-coxxkarue.
Pazgen 1.1. Onpenenenuie peakiuii onop.
AOGCOTIOTHO TBEpIO€ TeNI0. DJIeMEHTHI CTaTUKU. OCHOBHBIEC MOHATHSA. AKCHOMBI CTATUKHU. YpaB-
HeHUs paBHOBecHsl. CBSA3U U UX PEAKIIUH.
Paznen 1.2. PacTsxeHne-cxaTue.
OcHOBHBIE JOMYIICHUSI U MPUHIUIIBI CONPOTHUBIICHHUS MaTepuayioB. Meroa ceuenuii. Hanpsioke-
Hus, nedopmanuu u nepemeineHus. 3akoH ['yka. [loctpoenue smop BHYTPEHHUX YCHIIHIA,
HarpsHKeHUW U nepemenieHnii. CTaTH4ecKu ONpeeMMbIe U CTATUYECKH HEOIpEeIeIMMbIC 3a/1a-
yy. JlmarpaMMbl pacTsDKEHHUS JUIsl IUIACTUYHBIX M XPYHNKHX MAaTepUajoB U UX XapaKTEPUCTHUKHU.
Jlonyckaemble HaPsDKEHUA. Y CIIOBUE IPOYHOCTH MPU PACTSKEHUH (CHKATHN).
3. Monyasb 2 «Kpyuenune. U3rud».
Paznen 2.1. Kpyuenue.
3akon ['yka npu casure. BuyTpeHnHue cuinoBbie pakTopsl Mpu KpyueHuu. HanpsokeHus B cTepx-
HSX KPYTJIOro CeUeHUsl. Y CIOBUE TPOYHOCTH MPU KPYUCHHH.
Pasznen 2.2. U3rud.
['eomeTpuyeckrue XapakKTepUCTUKHU TIJIOCKUX cedeHUi. [IoHsATHE YHMCTOTO U MOMEPEYHOTO HU3TH-
6oB. [IpaBuia MOCTpOEHUS SIIOP MOMEPEUHBIX CHJI U M3THOaromuXx MoMeHTOB. OmpeneneHue
HOPMAJIbHBIX HAIPsDKEHUW. YCIIOBHME TMPOYHOCTH mpu u3rude. OmnpeneneHue KacaTeIbHBIX
HanpsbkeHui. PaninoHnanbHble (POpMBI cCeUeHU.
4. Moayasb 3 «CJ105kHOe HATIPSIZKEHHOE COCTOSTHHE).
Pazgen 3.1. CrioxxHOE HANpsS>)KEHHOE COCTOSIHUE.
OCHOBBI TEOPUU HANPSHKEHHOTO COCTOSTHUS W TUIOTE3bl MPOYHOCTH. [loHATHE HaIpPsSKEHHOTO
coctosiHus. ['TaBHBIE MIIOMIAAKU U TNaBHbIe HanmpsbkeHus. O0o0meHHsbIi 3akoH ['yka. Haznaue-
HUE TUNOoTe3 TPOYHOCTH. [IOHATHE SKBUBAJIEHTHBIX HAIPSYKEHUN U KPUTEPUEB TPOUYHOCTH.
Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYIBI XMMHUYECKUX MPOU3BOJACTB. OmnpeeneHne HanpsHkeHU Mo 6€3MOMEHT-
HOU Teopun. OcHOBHBIE aomyiieHus. BeiBog ypaBHenus Jlamnmaca. PacueT TOHKOCTEHHBIX 000-
JIOYEK IO ypaBHEHMIO Jlammaca v mo cTaHAapTU30BaHHON METOJUKE. Y CJIOBUE MTPOYHOCTH.
Pasnen 3.3. Pacder cxarbIX cTep)KHEN HA YCTOMUUBOCTb.
VY cToMunBOCTh 371IeMEHTOB KOHCTPYKIMM. [loHsATHE KpUTHUECKOH cuilbl U KoaddulimeHTa 3amnaca
npoyHocTu. PacueTr kputudeckoii cuibl mo Dinepy. [lpenensr npumenumoctu hopMyinbl Ditie-
pa. [IpakTudeckuii cnocol pacyera Ha yCTONYNBOCTb.
5. Moayas 4 «/lertanu Mamun».
Pasznen 4.1. CoennHeHMe AeTajeil MamiH.
Knaccudukanus neraneid MalivH U anmnapaToB XUMUYECKUX MPOU3BOACTB. Pe3p00BbIe coenrHe-
HUs. PacueT GONTOBBIX COCTMHEHUI MPH MOMEPEUYHBIX M MPOJOJBbHBIX Harpys3kax. LlImonounsie
coenuHeHus. Haznauenune u BUbI MINOHOK. PacueT mmoHOK Ha cpe3 u cMsThe. Buasl cBapku.
O6nacts npuMeHeHus. Buibl cBapHbIX mBOB. PacdeT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOYHBIX
IIBOB.
Paznen 4.2. Banbl 1 ocH, UX ONOPBI U COCTUHEHUS.
Baner, ux knaccudpukanus u HazHaueHue. Ocu. [IpoeKkTHpOBOUHBIE pacdeThl BaJOB U OCEH.
[Mogmunuanku ckonbxkeHusd. Matepuansl Briaapimei. [logqmunuukyn kadenud. [IpuHnunuans-
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HOE YCTPOMCTBO M OCHOBHBIC T€OMETPHUYECKHE pa3Mephl. JJOCTOMHCTBA, HEOCTATKH M 001acTH
MPUMEHEHHUS TOIIMITHUKOB KaueHUs U cKoibxkeHwus. [IpuBoansie Mmydrol. Haznauenne. Kiac-
cudukanys MyQT 1Mo IPUHIKUIY ASHCTBUSA U XapakTepy padotsl. ITopsmok mogdbopa MmydT u oc-

HOBBI POYHOCTHOT'O PacyeTa.
Paznen 4.3. Mexanndeckue nepenayu.

3yoOuarsie nepepaun. OKpyx)HOe U paauanbHoe ycmus. Penykropsl. Onpenenenue u kinaccudu-

karusi. [IpaMepsl cXeM peTyKTOpOB.
4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHBIX B akanmewm.
eIUHHIIAX yacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 4.0 144
AyYAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexmmm (J1) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bua xonTpoJs: 3auer / 3k3aMeH 3ader ¢
OIIEHKOM
B 3auerHBIX B akagewm.
eIMHULIaX yacax
O01mas TpyA0eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 108
AyIMTOpHBIE 3aHATHS: 1,78 48
Jlexmmm (JI) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢
OIIEHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«JIEKTPOTEXHUKA M NPOMbILILJIEHHAas dJIeKkTpounka» (b.1.5.15)

1. Ileab AMCHUILINHBI:
(dbopMupoBaHUE y 00y4arOUIMXCsd KOMIIETEHIINM, 00eCeunBaOMX TEOPETUUYECKYI0 U MPAKTU-
YeCKYI0 MOJTOTOBKY BBIITYCKHHMKA, YMEIOLIETO BHIOMPATh M AKCILTyaTUPOBATh 3JIEKTPOTEXHUYE-
CKHE€ W DJIEKTPOHHBIE YCTPOMNCTBA, BJIAJCIONIEr0 HaBbIKAMHM HCIOJIb30BAHUS COBPEMEHHBIX WH-
(OopMaLMOHHBIX TEXHOJIOTHH JIIsi aBTOMAaTU3UPOBAHHOTO MOJICTUPOBAHUS M pacuéTa dJIeKTpuye-
CKHX U 3JICKTPOHHBIX IIETIEeH.

2. B pesyabTare n3yueHusi AUCHUMILIMHBI 00Y4YaIOLIUIicsl 0 MporpaMMe 0aKajiaBpuaTa

JA0JI7KEeH OBJIa/leTh CJeAYIIUMU KOMIEeTeHIHAMU:

Obwekynomyphsie:

- CIOCOOHOCTH K CaMOOpraHu3aIu U camoodpasosanuio (OK-7).
Obwenpogheccuonanvhuie:

- TOTOBHOCTb HCIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOM KapTHUHE MHupa, Mpo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUM BEIIECTBA ISl IOHUMAaHUS OKpYXkKaro-
1iero Mupa u sipienuit npupost (OIMK-2);

- BJIaJICHHE OCHOBHBIMHM METOJIAMHU, CIIOCOOAMHU U CPEICTBAMH IMOJTYyYCHUs, XPAaHEHUS U
nepepaboTku MH(pOpMalKK, HaBbIKAMU PaOOTHl ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIIPaBJICHUS
undopmanueii (OI1K-5).

B pe3yabTare 0CBOCHUS IMCHUILIMHBI 00YYAIOUIUICH TOJIKEH:
3uamo:
- OCHOBHBIE TIOHSTHS, ONIPEACIICHNS U 3aKOHBI JICKTPUUECKHX LIETIEH;
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- METOJBbl MOJEIMPOBAHUS, AHATU3a U PACcUYETa LENEN OCTOSSHHOTO U MEPEMEHHOIO TO-
KOB, METOJIOJIOTUIO JIEKTPOTEXHUYECKUX N3MEPEHUII;

- YCTPOWCTBO M MPUHIMIIBI pabOThI JIEKTPOTEXHUUYECKOIO U JIEKTPOHHOIO 000py10Ba-
HUS, TPAaHC(HOPMATOPOB, INEKTPHUUECKUX MAIIWH, UICTOYHUKOB MTUTAHUSI.

Ymemo:

- IPUMEHATh TEXHOJOTUU MOJEJINPOBAaHUS, aHATIN3a, pacuéTa U dKCIUTyaTalluu dJIEKTpH-
YECKHUX CeTeH, TPOMBILIIIEHHOI0 3JIEKTPOOOOPYAOBAHUS U JIEKTPOHHBIX IPUOOPOB;

- BBIOMpATh DJIEKTPOTEXHHUUYECKOE M 3JCKTPOHHOE O0OpYAOBaHHE JAJS PELICHHS 3a/1ad
IIPOEKTUPOBAHUS U PEATU3ALUN XUMHUKO-TEXHOJIOIMYECKUX MPOLIECCOB U IIPOU3BOACTB.
Bnaoempw:

- METOJIaMU MOJIEIIMPOBaHUS U pacU€Ta dJIEKTPUUECKUX U DJIEKTPOHHBIX LETIEH;

- HaBbIKAMM TPAKTHYECKOW palbOThI C 3JEKTPUUECKOH ammaparypoil W 3JIEKTPOHHBIMHU
YCTPOMCTBAMMU.

3. Kparkoe cogepxanue 1uCUMIIMHBI
Beenenne. IIpeamer, OCHOBHBIE NOHATHSA, METOJOJIOTHUS JJIEKTPOTEXHUKH M IJIEKTPOHUKH.
KpaTkue ucropuueckue cBefeHus. 3aiadyd U MECTO Kypca B IOATOTOBKE OakajaBpa TEXHUKHU U
TEXHOJIOTUH.
Mopayas 1. DnekTpuyecKkue nemnu
1.1.  OcHoBHbIe ompejejieHHsI, ONIMCAHUS MAapaMeTPOB M METOI0B pacyéra 3JjeKTpuue-
CKHX Lemneil.
OCHOBHBIE TIOHATHUS U 0003HAYEHUS HIEKTPUUYECKUX BEJIIMYMH U 3JIEMEHTOB JIEKTPUUYECKUX Iie-
neid. OcHOBBI 3ekTpobOe3onacHocT. OCHOBHBIE TOHSTHS TEOPUHU AJIEKTpuueckux uernen. Oc-
HOBHBIE IPUHLMIIBL, TEOPEMBI U 3aKOHBI AIEKTPOTEXHUKHA. MeToabl MOIENNPOBaHUs, aHAIN3a U
pacuéra JMHEWHBIX AIEKTPUUYECKUX LeNel MOCTOSIHHOTO TOKa.
1.2. DnekTpuyecKne H3MepeHns U NpuoopskI.
MeTto1bl U3MEpEHUs NIEKTPUUECKUX BEIMYMH: NPSIMbIE U KOCBEHHbIE. AHAJIOTOBbIE 3JIEKTPOU3-
MepuTeNbHble U IIU(POBHIE JIEKTPOHHBIE MPUOOPHI: YCTPOICTBO, MPUHIMII JeHCTBUS, 00JI1acTh
NpUMEHEHHUs. VI3MepeHue >3JeKTpUYEeCKUX BEJIMYMH: TOKOB, HANpPSKEHUHM, COMPOTHBIIEHUH,
MOIIIHOCTH U DHEPIHH.
1.3. AHanau3 v pacyéT JUHEHHBIX lenell MepeMeHHoro ToKa.
Crioco6b! mpencTaBieHus (B BUAE BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMIUICKCHBIX YHCEN) U
napaMeTpsl (aMIUIMTYy1a, 4YacToTa, HayalbHas (a3za) CUHYCOMJalbHBIX (YHKIMI. MrHOBEHHOE,
cpeaHee M JCWUCTBYIOIIEE 3HAYEHHS MEPEMEHHOTO CHUHYCOMJAIBHOTO TOKa (HANpPSKEHHUS M
O/1C). AKTUBHOE, PEaKTUBHOE U MOJHOE CONPOTUBJIEHMS BETBU. MOIIHOCTD B IEMSIX NEPEMEH-
Horo Toka. Koaddumuent momrHoctu (cos([))) u ero TeXHUKO-DKOHOMUYecKoe 3Hadenue. [1pu-
MEHEHHE areOpbl KOMIJICKCHBIX YUCEN B AJIEKTpOTeXHUKe. KoMIUIeKCHbIM MeTo pacuéra Jiu-
HEWHBIX [IeNeH MepeMEHHOro Toka. banaHc MOIIHOCTH B LEMSAX MEPEMEHHOro Toka. Pe3oHaHc-
HBIE SIBJICHUS B DJIEKTPUUECKUX LIEMNAX. Pe30HaHC HANpsHKEHNUH U TOKOB. AHalIU3 U pacd€T TpeX-
(a3HbIX Lenel NepeMEeHHOT0 TOKa. ABTOMaTH3UPOBAHHOE MOJICIMPOBAHHUE U PAacU€T JIeKTpUYe-
CKHX M JJIEKTPOHHBIX (TakeTsl mporpamm MultiSim, Mathcad, Excel).
MopayJb 2. D1eKTPOMATrHUTHBIE YCTPOICTBA M YJIEKTPHUYECKH e MALIHHBI
2.1. Tpancpopmartopsl.
Haznauenue u o61acti npuMeHeHHs TpaHc(hOpMaTOpoB. Y CTPONUCTBO U MPHUHIIMIT ACHCTBUS O-
Ho(azHoro TpanchopmaTopa. AHaIU3 IEKTPOMATHUTHBIX MPOLIECCOB B TpaHc(opmaTope, cxe-
Ma 3amerienus. [lorepu sneprum B Tpancopmarope. BHenrHne xapakTepuCcTUKH.
2.2. ACHHXPOHHBbIC MALIUHBI.
YCTpoiCTBO M MPUHIKI JEHCTBHS Tpex(a3HOTO aCHHXPOHHOTO ABUTATENs. MeXaHWYecKue u
pabouune XapakTepUCTUKU. DHEpreTHueckue auarpaMmmbl. [1ycKk aCHHXpPOHHBIX JABHUTraTesei ¢ Ko-
POTKO3aMKHYTBIM U (pa3HbIM poTOpoM. PeBepcupoBaHuie u peryiupoBaHue 4acTOThI BpaIlleHUs.
Mopnysb 3. OCHOBBI 3JIEKTPOHHKH
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3.1. DuieMeHTHas1 6a3a COBPEeMEHHbIX 3JIEKTPOHHBIX YCTPOMCTB.
[ToynpoBoHUKH. YCIIOBHBIE 0003HAUEHUs, IPUHIMUN JEHCTBUS, XapaKTEPUCTUKU U Ha3Haue-
HHUE I0JIYIPOBOJAHUKOBBIX JIMOJIOB, TPAH3UCTOPOB, TUPUCTOPOB. MHTErpasbHble MUKPOCXEMBI,
UX Ha3HaueHHe, KJacCu(UKaIUsI U MapKUPOBKA.
3.2. UCTOYHUKHM BTOPMYHOTO 3JIEKTPONUTAHUS U YCHIINTEH 3JIEKTPUYECKHX CUTHAJIOB.
[TomynpoBOTHUKOBBIE BBIPSMHUTENH: KIaCCU(PHUKAIHS, OCHOBHBIC IMapaMeTpPhbl, CXEMbl U MPHH-
Un paboThl BBIIpAMUTENS. Dnekrpudeckue (puibTpsl. Knaccupukanus u OCHOBHBIE XapakTe-
puctuku ycunureneid. OOpaTHble CBsI3U B onepannoHHbIX yemwuresix (OY), ux BausHUE HA Ta-
paMeTpbl U XapaKTepUCTUKH ycunutess. OCHOBHbIE THIIBI ycuiauTeneil Ha 6aze OVY.

4. O0bEM y4eOHOIl U CHUNITHHBI

VI cemectp
Buabi yueoHoii pa6oThI 3au. en. AKaziem. qac.
O0masi TPya0eMKOCTh JUCHUILIMHBI 5 180
10 y4eOHOMY ILIAHY
KonrakrHasi pabora: 1,3 48
Jlexuunu (Jlek) 0,4 16
JlaGopaTopHbie padoTsI (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,7 96
KoHTposabHbIe paboThI 1,1 40
Pedepar 0,6 20
W3yuenne pa3aenoB AUCIUTUTHHEI 1 36
Bua uToroBoro KOHTpoOJIsi: SK3aMeH 1 36

VI cemectp
Buabl yueOHoii padoThI 3au. e, Actp. gac,
OO0masi TPyA0eMKOCTh JUCHHIJIHHBI 5 135
1o y4e0HOMY IUIAHY
KonTakTHas padora: 1,3 35,1
Jlexumu (JIek) 0,4 10,8
JlaboparopHbie paboTs (JIP) 0,9 24,3
CamocrositesbHas padora (CP): 2,7 72,9
KontposnbHbIe paboThI 1,1 29,7
Pedepar 0,6 16,2
W3ydeHue pa3aenoB IUCHUTIINHBI 1 27
Buja nToroBoro KOHTpOJIsi: SK3aMeH 1 27

AHHOTAIUA Y4eOHOM MPOrpaMMbl AU CHUNIMHBI
«be3onacHocTth xku3HenesTeabHoctn» (b1.5.16)
1. Heap aucuuniauHbl - GpopmupoBaHue NpodecCHOHaTbHOW KYIbTYphl 0€30IacHOCTH,
MO/l KOTOPOH MOHMMAETCS TOTOBHOCTh M CIIOCOOHOCTh JTUYHOCTH HCIOJIB30BaTh B MPOQECCHO-
HaJBHOW NEATEIbHOCTH MPUOOPETCHHYIO COBOKYITHOCTh 3HAHHM, YMEHUN W HABBIKOB ISl 00ec-
nevYeHuss 0e30macHOCTH B cdepe mpoPecCHOHANBHON NEATENLHOCTH, XapaKTepa MBIIUICHUS U
IIEHHOCTHBIX OPHUEHTAIIUN, IPH KOTOPHIX BOMPOCHI OE30IACHOCTH PACCMATPUBAIOTCS B KAYECTBE
MIPUOPUTETA.
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2. B pe3yJbTaTe 0CBOCHHUS IMCUMILIMHBI CTYIEHT HOJIKEH:

3HamMb.

-- OCHOBHbIE TeXHOC(EepHbIEC OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKH;

-- XapakTep BO3ACUCTBHS BPEAHBIX M ONACHBIX (PaKTOPOB HA YEIOBEKa M MPHUPOIHYIO
Cpely, METO/IbI 3alUThl OT HUX MIPUMEHHUTEIBHO K cdepe cBoel mpodeccnoHanbHOM 1eaTenbHO-
CTH

ymems.

-- IICHTU(HUIMPOBATH OCHOBHBIE OMACHOCTH CPEIbl OOUTAHUS YETIOBEKA;

-- OLICHUBATh PUCK UX peaH3alii, BBIOMPATh METO/IbI 3alIUTHI OT OMACHOCTEN MPUMEHHU-
TENBHO K cdepe cBoel MpodeCcCHOHANBHON JEATEIBHOCTH U CIOCOOBI obecredeHus] KoMpopT-
HBIX YCIIOBUM KU3HEAECATEIIBHOCTH

enademsn:

-- 3aKOHOJATEIbHBIMU U TIPABOBBIMHU aKTaMH B 00JIacTU OE30MAaCHOCTH U OXPaHbl OKPY-
JKaromel cpenpl, TpeOOBaHUAMHU K 0€30MacHOCTH TEXHHUYECKUX PETJIAaMEHTOB B cdepe mpodec-
CHOHAJIbHOW J1€ATEIbHOCTH;

-- C1I0CO0AMHM U TEXHOJIOTMSIMU 3aIUThI B YpE3BbIYANHBIX CUTYAIUX;

--MIOHATUIHO-TEPMHUHOJIOTMYECKUM amlapaToM B 006J1aCTH 0€30MacHOCTH;

-- HaBBIKAMHU PAlMOHATU3AIMH MPO(ECCHOHATFHON JESITETBHOCTH C HENBI0 00eCTIeueHHs

0€30MMaCHOCTH U 3aLUThI OKPYKAIOIIEH CPEIbI.

N3ydyenune kypca 0€30IaCHOCTH YKU3ZHEIESATEIBHOCTH IPU MOJArOTOBKE OakaniaBpoB IO
TEXHUYECKUM HAIMpPaBICHUSIM TOJATOTOBKM U CIIEUUATBHOCTSAM HAIPaBICHO Ha MPHOOpEeTeHHe
cnenyromux komnerennuii OK-3, 4, 7, 9; OIIK- 6, ITK-5.

3. Kpartkoe cogep:xanue JUCUMIIMHbI.

1. BBenenue B Oe3omacHocTb. OCHOBHBIE MOHATUS U ompeneneHus. besomacHocts u
YCTOHYMBOE Pa3BUTHE.

2. Yenosek u Texnochepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpeMeHHOE coCcTOsIHME TeXHOCc(heps! U TeXHOC(epHOI 0e30MacHOCTH.

3. UnenTtudukanus u BO3JeiCTBIE HA YEIOBEKA BPEIHBIX U OMACHBIX (PAKTOPOB Cpeibl
oOuTaHusl.

Knaccudukanus HeraTuBHbIX (DaKTOPOB cpesibl OOMTAaHUS YelloBeKa. XMMHUECKHE Hera-
TUBHBIE (aKTOPHI (BpeIHbIE BEIeCTBa). MeXxaHUYeCKHe U aKyCTHUeCKUe KojeOaHMsl, BUOpaius
U IIyM. DJIEKTPOMAarHUTHBIE W3JIydyeHus U nois. MoHusupyromue usnydeHue. DIeKTPUIECKHUM
ToK. OnacHble MexaHnueckue ¢aktopsl. IIporeccsl ropeHns U MokapoB3pbIBO- ONACHbBIE CBOM-
CTBa BeIEeCTB U MaTepuanoB. CTaTHYeCKOE AIEKTPUIECTBO.

4. 3amuTa 4yejaoBeKa U cpesibl OOMTAaHUS OT BPEIHBIX M OMACHBIX (PAKTOPOB MPUPOTHOTO,
AQHTPOIIOTEHHOTO U TEXHOT€HHOT'0 MPOUCXO0KICHUS.

OcCHOBHbIE MPUHIUIBI 3alIUTHL. 3alIUTa OT XUMUYECKHX U OMOJIOTMYECKUX HETaTUBHBIX
(axTopoB. 3amMTa OT YHEPreTHUECKUX BO3JeHcTBUI U puzmueckux noineil. Obecnedenue 6e3-
OIACHOCTH CHUCTEM, pabOTaIOLIUX MO/ JaBlIeHHEeM. be3onacHOCTh KCIUTyaTallui TpyOOIIpOBOIOB
B XMMUYECKOW NMPOMBIIIIEHHOCTH. be3onacHas skcuryaranus KOMIPECCOPOB. AHAIN3 U OLEHH-
BaHUE TEXHOTE€HHBIX U MPUPOIHBIX PUCKOB.

5. O6ecnieueHrne KOMGOPTHBIX YCIOBUH Ui )KU3HU U JIESATEIBHOCTH YenoBeka. [lonarue
KOM(OPTHBIX UM ONTUMAJIbHBIX yCI0BUI. MUKpokInMaT nomemnieHuil. OcBelieHne U CBEToBas
cpelia B IOMELICHHH.

6. [lcuxodusnonornueckre u HProHOMUIECKIE OCHOBBI O€30MaCHOCTH.

Ilcuxnyeckue mpouecchl, CBOMCTBAa U COCTOSIHMS, BIMSIOIME HAa O0e30macHOCTh. Buabl u
YCIIOBUS TPYAOBOM 1€ATEIbHOCTH. DPrOHOMUYECKHE OCHOBBI OE30MTACHOCTH.

7. Upe3BbIUaliHble CUTYAl[MU U METO/IbI 3aLUThI B YCIOBUAX UX PEAIU3aLUU.

O6mme ceenenus o YUC. IToxkap u B3pbIB. ABapuy Ha XUMUYECKH OTIACHBIX 00OBEKTaxX.

Pamuanmonnsie aBapun. [Ipubopsl pagrnaninoHHON, XUMHUYECKON pa3BeIKU U JO3UMETPH-
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YECKOro KOHTpoud. Upe3BpluaiiHble CUTyallMd BOCHHOTI'O BPEMEHM. 3alluTa HACEJIEHUS B 4pe3-
BBIYAIHBIX CUTYaIUsAX. Y CTOMUMBOCTD (DYHKIIMOHUPOBAHHUSA OOBEKTOB SKOHOMUKHU B Upe3BbIYAIi-
HBIX CUTyaLUsX.

8. YpasneHue 6e30MacHOCTBIO JKU3HEACATEIbHOCTH.

3aKoHOJaTeNbHbIE Y HOPMATUBHBIE IPABOBbIE OCHOBBI YIPAaBJIECHUS O€3011aCHOCTHIO
KHU3HEICATEIIFHOCTH. DKOHOMUYECKUE OCHOBBI yIpaBieHUs! 0e301acHOCThI0. CTpaxoBaHHe puc-
koB. ['ocyiapcTBeHHOE yrpaBieHne 0€30IacHOCTHIO.

4. O0beM y4eOHOH JUCHUILJIMHBI

Buy yueOHol paboThl B 3aueTHBIX enquauniax | B akamem. dacax
O0masi TPy10€eMKOCTb 1M CHUILITHHbBI 4 144
AYJAUTOPHBIE 3aHATHSL: 1,33 48
Jlexuuu 0,89 32
JlabopaTopHbie paboThI 0,44 16
CamocTrosiTesbHasi padora 1,67 60
[ToaroroBka K KOHTPOJIBHBIM pabOTaMm 1,11 40
IToaroToBka K J1abopaTopHBIM paboTaM 0,56 20
Buj nTOroBoro KOHTpOJIsi: IK3aMeH 1,0 36

Buj yae6HO# paboThI B 3auernsIx equHMIiax | B actpan. yacax
O0mas TPy10€eMKOCTb 1M CHUIIITHHBI 4 108
AyIMTOpHBIE 3aHATHS: 1,33 36
Jlexun 0,89 24
JlaGopaTopHbIie pabOThI 0,44 12
CamocrosiTejibHas padoTa 1,67 45
[TonroroBKka K KOHTPOJBHBIM paboTaM 1,11 30
IToaroToBka K 1a60paTopHbIM paboTam 0,56 15
Bua nTOoroBoro KOHTpoOJIsi: IK3aMeH 1,0 27

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«IIpounecchl m annapatsl XuMu4eckoi Texnoyaorun» (b3.5.17)

1. Heab AMCUMIUINHBI:
BMECTE C KypcaMu OOIIel XUMUYECKON TEXHOIOTUH, XUMUUYECKUX TPOIIECCOB U PEAKTOPOB H JIp.
CBSI3aTh OOIIEHAYYHYI0O M OOIICMH)XEHEPHYIO MOATOTOBKY XHMHKOB-TEXHOJIOTOB, YTO HEOOXO-
JUMO TIpY MOATOTOBKE OaKalaBpOB MO JAHHOMY HAMpaBICHHUIO ISl HAYYHO-UCCIIEeI0BATENbCKON
Y TIPAKTUYECKON pabOThI HAa MPEITPUATHSX.

2. B pe3yabraTe M3yyeHHs TUCIHUILIUHBI 00yUYalomuiics Mo nporpaMmme 6axkajiaBpuaTa
JMO0JI7KEeH OBJIAJEeTh CJIeTYIOIMMU KOMIIETeHIMAMM:
Obwenpogheccuonanonvimu (OIIK):
— CIMOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX M C-
IUIUTHH B TpodeccroHanbHo aAesrenbHoctu (OIMK-1);
— TOTOBHOCTBIO HMCTIOJIb30BaTh 3HAHUSI O COBPEMEHHON (HPU3UYECKON KapTHHE MHUpa, MPOCTpaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA /JIs1 IOHUMAHMS — OKPYXKAIOILIEro
mupa u siBieHuit mpupost (OITK-2);
— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUM BEIIECTBA, MPUPOJE XMMHYECKON CBSI3H B
Pa3IMYHBIX KJIAcCaX XMMUYECKHX COCIMHEHHH 11 TTOHMMaHHUS CBOWCTB MaTepUaliOB M MeXa-
HU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOINX B okpyxaromeM mupe (OI1TK-3).

B pe3yabTare 0CBOCHUS IUCHUIIMHBI 00YYAIOUIUIICSH T0JIKEH:

3uamey:
- OCHOBBI TEOPHUH MEPEHOCA UMITYJIbCA, TEIJIa U MACChl; MPUHIUIIBI (PU3MUECKOTO MOJIEIHPOBa-
HUS TPOLIECCOB; OCHOBHBIE YPABHEHUS ABUKEHUS KUIKOCTEH; OCHOBBI TEOPHUH TEILIONEpEIauH;
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OCHOBBI TEOPUHU Maccolepesayd B CUCTeMax CO CBOOOAHOM M HENMOJBMKHOM I'paHULIeH pa3aena
¢a3; TUIIOBBIE MPOIECCH XUMUYECKON TEXHOJIOTHUH, COOTBETCTBYIOIIME alMapaThl H METOABI UX
pacuera;
- METOJbl MOCTPOEHUS SMIIMPUYECKUX U TEOPETUYECKUX MOJIENEH XMMUKO-TEXHOJIOTMYECKHX
IIPOLIECCOB.
Ymemes:
- OIPEIENATh XapaKTep ABM)KCHUS KUAKOCTEH U a30B; OCHOBHBIE XapAKTEPUCTUKH IIPOLIECCOB
TEIUI0- U Maccollepejaul; pacCUUTHIBATh IIapaMeTpbl U BbIOUpaTh annapaTypy JUisi KOHKPETHOTO
TEXHOJIOTMYECKOI0 IIPOLECCa;
- paccuuTHIBaTh OCHOBHBIE XaPAKTEPUCTUKH XUMHKO- TEXHOJIOTHYECKOTO Mpollecca, BEIOUPATh
paLMOHAIBHYIO CXEMY.
Bnaoemp:
- METOJJaMH TEXHOJIOTMYECKUX PACUYeTOB OT/AEIbHBIX Y3JIOB U JIeTallell XUMUYECKOT0 000pyA0Ba-
HUS;
-HaBbIKAMHU [IPOEKTUPOBAHMSI TUIIOBBIX alllapaTOB XMMUYECKON IPOMBIIITIEHHOCTH;
- METO/IaMU OTIPEEICHUSI PALMOHAIBHBIX TEXHOJOTUYECKUX PEKUMOB PabOTHI 000pYy10BaHMUSI.

3. Kpartkoe conepixaHue IUCHMIIIMHBI

Mopayas 1. 'ngpoamHaMuyecKue Mpouecchl M annaparbl XuMu4eckoii TexnoJjoruu. Oc-
HOBBI TEOPHUH sIBJICHUHN mepeHoca. OO1Me 3aKOHOMEPHOCTH THAPOIMHAMUKH, TEIUIONepeau 1
Mmaccornepenaun. XKuakoctu u rasel. I'magpoaunamuka. Teuenue B TpyOax u kanHanax. [lomobHoe
npeoOpa3oBanue ypaBHeHUs: HaBbe-CTokca. bezpasmepHble nepeMeHHbIe - KPUTEPUU THAPOIU-
HamMuuyeckoro nonobus (Dinepa, PeitHonbaca, ®pyma, TOMOXPOHHOCTH), HX (UIUIECKUIH
CMBICJI; ITapaMeTpudecKue Kpurtepun. KpurepraabHoe ypaBHEHUE JBUKEHHS BA3KOH KUIKOCTH.
Br16op ckopocteii notokoB. IlepeMenienne uaKocTel U ra30B ¢ IOMOIIbIO MallliH, MOBbIIIA-
IOLUX JJaBJICHHUE.

Mopayas 2. TenjioBbie npouecchl ¥ aNnaparbl XUMHYeCKO TeXHOJIOTHH.
OCHOBHBIE TEIMJIOBBIE MPOLECCH B XUMHUYECKOW TexHoJoruu. JuddepeHiuansHoe ypaBHEHHE
nepeHoca 3Hepruu B ¢popme TernoThl. KOHBEeKTUBHBIN MEepeHOC TEMIoThl. PaanaHTHBIN Temo-
nepeHoc. Teruonepenaya B MOBEPXHOCTHBIX TEIIIO0OOMEHHUKAX.

Mopayas 3. [Ipouecchl M annaparsl pa3jieleHHs1 TOMOreHHbIX cucTeM. (OcHOBHBIE Mac-
CO00MEHHBIE MPOLECChI).
OcHoBBI MacCOOOMEHHBIX TporeccoB. [IuddepennnansHoe ypaBHeHNE KOHBEKTHBHOIO IIEPEHO-
ca Macchl B OMHapHBIX cpeax. Macconepenaya. MarepuaibHblil 0alaHC HEMPEPBIBHOTO yCTa-
HOBUBIIETOCs npoliecca. Pacuer MaccOOOMEHHBIX TPOLIECCOB U alllIapaToB JJIsi CUCTEM C OJJHUM
pacnpenensieMbIM KOMIIOHEHTOM.
Pacuer nonepeunoro cedenus (quameTpa) KOJOHHBI; PEIEIIBHO T0NyCTUMAsl U SKOHOMUYECKU
ONTUMAJIbHAS! CKOPOCTHU CIUIOMIHOM (ha3bl. OCHOBBI pacueTa BhICOThl MACCOOOMEHHBIX alllapaToB
C HETIPEPBIBHBIM U CTYIEHYAThIM KOHTAKTOM (a3. OOIue NpUHLIKITBI yCTPOHCTBA U Kiaccu(u-
KaIys anmaparoB Il MACCOOOMEHHBIX MPOIECCOB B CUCTEMAX «ra3(1ap)-KuaKocThy. OcoOeH-
HOCTH KOHCTPYKIMH abcopOepoB. OCHOBBI pacueTa U annaparsl Uil AUCTHILISLNH.

Moayab 4. OcHOBHbIE THAPOMeXaHuYecKue npoueccol. Ilpoueccsl 1 annmaparsl pasjae-
JICHUSI TeTePOreHHBbIX CHCTEM.
Pa3nenenue )kxUIKUX U ra30BbIX FE€TEPOTEHHBIX CUCTEM B I0JIE CUJI TsSKecTH. TeueHue yepes He-
MOJIBUYKHBIE 36PHUCTBIE U TICEBAO0KUKEHHBIE CIoM. DUIBTpOBaHUE CYCIIEH3UN U OUNCTKA Ia30B
OT MbUIEeH Ha PUIIbTpAX.
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4, O0beM y4eOHOI TN CIUNITHHBI

Bcero V cemectp VI cemecTp
Bunet yueGHoi paboTh 3au. Ak, uac. | 3au. en. Ak. 3au. Ak qac.
el Jac. el
OO0masi Tpy10eMKOCThb A C-
HHUILUTHHBI M0 Y4eOHOMY IJ1a- 10 360 5 180 5 180
HYy
KonrakTHasi pabora: 3,56 128 1,78 64 1,78 64
Jlexumu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I13) 1,78 64 0,89 32 0,89 32
%11;‘)‘.’"‘”'“’“"“*"' padota | 444 | 160 2,22 80 | 222 | 80
CamocTosTebHOE U3Y4YCHUE 4,44 160 2.2 80 2,22 80
pa3faenoB AUCHUTUIAHBL
Bua WTOroBOro KOHTPOJIA: 2 72 1 36 1 36
IK3aMeH
Bcero V cemectp VI cemecTp
Buapl yue6HOI paboThl 3au. Actp. a4 o Actp. 3au. Actp.
el. qac. - CAL qac. el. yac.
OO0masi Tpy10€eMKOCTb M C-
HMILIMHBI 10 y4yeOHomy miaa- | 10 270 5 135 5 135
HY
KonrakTHasi pabora: 3,56 96,12 1,78 48 1,78 48
Jlexumu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktuyeckue 3austust (I113) | 1,78 48 0,89 24 0,89 24
C*‘M"“""tgi,"){*a” padota | 444 | 120 2,22 60 | 222 | 60
CamocrosTenbHOe U3ydYeHue 4,44 120 2,22 60 222 60
pa3aenoB AUCIUTUIAHBL
Buja uTOoroBoro KOHTpoOJIs: 2 54 1 97 1 27
IK3aMeH

AHHOTanus padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«O0mas xummnuyeckasi texnosiorus» (b1.5.18)

1. Heap aMCOMIUIMHBI — TIOJIYYCHHE 3HAHWUH B O00JacTH pean3alid  XUMHKO-
TEXHOJIOTHYECKHUX MPOIECCOB C YUETOM (PU3UKO-XMMHUECKUX 0COOCHHOCTEW MPOTEKAOIUX pe-
aKIMii, BEIOOpa OMTHUMAIBHBIX YCIOBUH peaTnu3yeMbIX MPOIECCOB, BbIOOpaA 3P (HEKTUBHBIX peak-
TOPOB, MPUOOPETEHHSI HABBIKOB B COCTABIICHUU MATEPUAIBHBIX U TEIUIOBBIX OAIaHCOB, B pacueTe
MPOIIECCOB U PEAKTOPOB HAa OCHOBE MAaTEMAaTHYECKOTO MOJICTUPOBAHUS, MOJYyUYCHUs] 3HAHUU B
obmactu pa3paboTKu sHeprocOeperaromux XUMHKO-TexHomorndeckux cucrem (XTC), 6e30t-
XOJIHBIX M MAJIOOTXOHBIX TEXHOJIOTUI HA IPUMEPE COBPEMEHHBIX MPON3BOICTB.

2.B pe3yabraTre wu3yYyeHHs JAUCHUILIMHBI oO0y4yawuuiics 1o
0akaJjiaBpuaTa J0JIKeH:

Obnaoams cnenyrommmu  obmenpodeccruonanbibiMu (OIIK) u nmpodeccruoHanbHBIMU
(ITK) xoMIieTeHIIUSIMHU:

nporpamMme
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— CHOCOOHOCTBIO U TOTOBHOCTHIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
LUIUTHH B TpodeccroHansHoi aesrensaoctu (OIMK-1);

— CHOCOOHOCTBIO MPUHUMATh KOHKPETHBIC TEXHUYECKHE PEIICHUS MPHU pa3paboTKe TEXHOJO-
TUYECKHX MPOIIECCOB, BHIOMPATh TEXHUYECKUE CPEIICTBA U TEXHOJIOTHH C YI€TOM 3KOJIOTHYEe-
CKHUX mocaeacTBuil ux npuMencaus (ITK-4).

3uams:

— OCHOBBI TEOPHH XUMHUYECKHUX MPOILECCOB U PEAKTOPOB;
— METOJIOJIOTHIO HCCIIEIOBaHUS B3aMMOJCHCTBUS XMMHUYECKUX MPEBPALICHUM U SBICHHIA

MepeHoca Ha BCeX MACIITAaOHbBIX YPOBHSX;

— METOJMKY BBIOOpa peakTopa u pacuéra mporecca B HeM;
— OCHOBHBIE PEAaKIIMOHHBIE TPOLECCH U PEAKTOPHI XUMUYECKOM U OMOTEXHOJIOTHH;
— OCHOBHbBIC MPHUHIIMIIBI OPTaHU3AIMH XUMHUYECKOTO MPOU3BOACTBA, €T0 HEPAPXUUYECKYIO

CTPYKTYPY, METO/IbI OlleHKH 3((HEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XHUMHYECKUE TIPONU3BOICTBA.
Ymems:
— paccuuTaTh OCHOBHBIEC XapaKTEPUCTUKH XUMUYECKOTO MPOLIEeCcCa;
— BBIOpATh PALIMOHAIBHYIO CXEMY MPOU3BOJICTBA 33JaHHOTO MPOIYKTa,
—  OLEHUTH TEXHOJOTUYECKYIO 3(h(PEeKTUBHOCTH MPOU3BO/ICTBA;
— BBIOpaTh d3QPEKTUBHBII TUI PEAKTOPA;
— TMPOBECTH PacUeT TEXHOJOTUICCKUX MapaMeTPOB IS 3aJaHHOTO TIPOIIecca;
—  ONpEIENHTH MapaMeTphl HAWTYYIIEH OPTaHU3aIMH [TPOIIecca B XUMUYECKOM PEaKTope.
Braoemy:
— MeTroaaMu aHanu3a 3QPeKTUBHOCTU PabOTHl XMMUYECKUX MPOU3BOJICTB;
— MeTOJIaMH pacueTa U aHaJIH3a MPOIECCOB B XMMHUECKUX PEaKTOPaX, OMPEIeIeHUs TeX-

HOJIOTUYECKUX MOKa3aTese;

— METOJIaMHt BBIOOpAa XUMHUYECKHX PEAKTOPOB.

3 Kparkoe conep:kanue JTHCIUNITHHBI

Moayasb 1. XumMuyeckasi TEXHOJIOTHS H XHMHYECKO€E MPOU3BOACTBO

1.1. OcHOBHBIE OINpeAENICHHS U MOJI0KEHHUS.

XuMuYecKasi TEXHOJIOTHS - HayKa 00 SKOHOMHYECKH, YKOJOTUICCKU U COIMATBLHO 000C-
HOBAHHBIX CMOCO0ax W Mpolieccax MepepaboTKU ChIpbS ¢ U3MEHEHHEM €ro COCTaBa M CBOMCTB
MyTeM MPOBEJCHUS XUMHUYECKUX U (PU3UKO-XUMUYICCKUX MPEBPANICHUI B IMPEAMETHI MOTpedIie-
HUS U cpeAcTBa Mpou3BoAcTBa. OOBEKT XUMUYECKOM TEXHOIOTHUU - XUMUYECKOE MPOU3BOACTBO.
MexoTpacineBoil XxapakTep XMMHYECKOW TEXHOJIOTMU. Pa3BUTHE XMMHYECKHX MPOU3BOJICTB M
XUMHUYECKON TEXHOJIOTHH. MEeCTO XMMHUECKON TEXHOJIOTUU B MIPOMBIIIJIEHHOU chepe 1 MeTOI0B
XUMHUYECKON TEXHOJIOTUH B HEXUMHUYECKHX OTPACIIAX MPOMBIILICHHOCTH. MeTOIbl XUMUYECKOM
TEXHOJIOTUM — CHCTEMHBIM aHAJIU3 U METOJbl MaTeMAaTUYECKOTr0 MojenupoBaHus. CHCTEMHBIN
AHAJIU3 CIIOKHBIX CXEM M B3aUMOJCHCTBUI SJIEMEHTOB CXEMbI — TIOHATHE U COJIepPKaHNe METO/Ia.
du3nyecKkoe ¥ MaTeMaTHICCKOe MOJICITUPOBAHNE, ONPEICIICHUE U OCHOBHBIC IIOHSATHS, UX MECTO
B WHXEHEPHO-XUMHUYECKUX HCCIEIOBAHUSAX M pazpaboTkax. MecTo W 3HAYeHHE HATypHOTO U
BBIUHCITUTEILHOTO SKCIIEPUMEHTA.

Copep:xanue 1 3aa4u yueOHOTO Kypca.

1.2. Xumuyeckoe npou3BOJICTBO.

[ToHsITHE O XUMUYECKOM MPOU3BOJICTBE KAK O CUCTEME MAIIIUH M alllapaToB, COSANHEH-
HBIX MaTepPHALHBIMH U SHEPTeTUICCKUMH IMOTOKAMH, B KOTOPBIX OCYIICCTBIISIOTCS B3aHMOCBSI-
3aHHBIE XUMUYECKUE MPEBPALICHUS U (PU3HUECKHE TPOIECCHl epepaboTKU CHIPhS B MPOTYKTHI.
MHOroQyHKIIMOHATBHOCTh XUMHUUECKOTO MPOU3BOJICTBA - MOJyYE€HUE MPOAYKTOB, SHEPro- U pe-
cypcocOepekeHne, MUHUMHU3aIlMsl BO3ICHCTBUS Ha OKPYKalolyto cpeny. Obmmas CTpykTypa Xu-
MHUYECKOT0 MPOU3BOJCTBA - COOCTBEHHO XMMHUYECKOE MPOU3BOJCTBO, XpPAaHEHHE CHIPbS U IMPO-
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IYKIMH, TPAHCIIOPT, CUCTEMBI KOHTPOJISI U 6e30nmacHOCTH. OCHOBHBIE MOICUCTEMbI XUMHUYECKOTO
MIPOU3BOJICTBA - MOATOTOBKA CHIPbSI M MaTEPHAIIOB, XUMUYECKUE M (PU3UKO-XHUMHUYECKUE TIpe-
BpallleHUs. BBIJICJICHUE MPOJIYKTOB, 00€3BPEKUBAHUE YTHIIM3ALMS OTXOJOB, TEIIO- U SHEPro-
oOecrnieueHre, BOJOIOATOTOBKA, YIPABJIEHUE IPOU3BOACTBOM. OCHOBHBIE TEXHOJIOIMUYECKUE
KOMITOHEHTHI - ChIPbE, BCIIOMOTaTeNIbHbIE MaTepHalbl, OCHOBHOW U TOTIOJHUTEIbHBINA MPOTYKTHI,
OTXOJIbI, SHEPTeTUYECKUE PECypChl, 000PYAOBaHHE, CTPOUTEIbHbIE KOHCTPYKIIMH W MPUOOPHI,
IIPOU3BOJICTBEHHBIN NIEPCOHAIL.

KauecTBeHHBIE M KOJMYECTBEHHBIE MOKA3aTE€IM XMMHUYECKOIO IPOU3BOJCTBA: TEXHOJIO-
TMYECKHE TOKa3aTeNid - MPOM3BOAMUTEIHHOCTh U MOIIHOCTH MPOU3BOJICTBA, BBIXOJ MPOIYKTA,
pacxoaHbie KOA(POUIIUEHTHI 10 CHIPHIO M YHEPTHH, HHTCHCUBHOCTH MPOIECCOB, KA4eCTBO MPO-
IyKTa; YKOHOMHUYECKHE MOKa3aTeIu - cCe0eCTOUMOCTh MPOYKTa, MPUBEICHHBIC 3aTPAThI, YIE/b-
HbIE€ KalHUTAJIbHBIE 3aTPaThl, MPOU3BOAUTEILHOCTh TPY/A; IKCIUTyaTAllMOHHBIE IOKAa3aTelu -
HAJEKHOCTh U 0€30MacHOCTh (YHKIIMOHUPOBAHMSI CHCTEMBI, YyBCTBHTEIBHOCTb, PETYIUpPYe-
MOCTb M YIPaBJIIEMOCTb IIPOLIECCa; COLIMAJIbHBIE MTOKA3aTeNU - BO3/CICTBHE HA OKPYKAIOILYIO
cpeny, 6€30MacHOCTh OOCITYKUBaHHUsI, CTENICHb MEXaHU3aIlMU U aBTOMAaTU3aI1H.

1.3. CeippeBbie pecypchl, BOJIa M 3HEPTUSI B XUMUYECKOM IIPOU3BO/ICTBE.

Knaccudukaius chlpbeBbIX PECYpCOB IO PA3IUYHBIM MPU3HAKaM - (a3oBOMY COCTOS-
HUIO, TIPOUCXOXKICHUIO, HICTOYHUKAM. MUHEpanbHOE ChIpbe (PYIbl U TMOJIE3HBIE HCKOMAeMbIE),
OpPraHUYECKOE MPUPOIHOE ChIphe (FOPIOYHE HMCKOIMAeMbIe), PACTHUTEIBLHOE U >KMBOTHOE CHIpPHE,
BTOPUYHOE CHIPHE - MX HCIOJB30BaHUE U MyTH mepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHOMN
00paboTKH ChIphsl (OOOTalIeHUE, OYKMCTKA, IMOJATOTOBKA K TPAHCIOPTUPOBKE M IEepepaboTKe).
[TonsiTHe, CyITHOCTH W TIPUMEPHI YIUIYOJICHUSI UCTIOIB30BAHUS CHIPhS, KOMOMHUPOBAHUS TIPOH3-
BOJICTB U KOMIUIEKCHOW NepepabOTKU CHIPBS.

3Ha4YeHHE U UCIOJIb30BAaHUE BOJBI B XMMHUUYECKHX MPOU3BOJACTBaX. VICTOUHHMKHU BOJIBI.
TpebGoBaHus K TeXHOIOTUYECKOW U ObITOBOH Boje. [IpoMblIlieHHas! TOJrOTOBKA BOJIBI U METO-
JIbI €€ OUMCTKHU OT mpuMeceil. OCHOBHBIE METOJIbI KOHTPOJIS Ka4eCTBA BOJbl. DKOHOMHUS BOJIOTIO-
TpeOeHus B Mpou3BoAcTBE. Bo1000OPOTHBIE CHCTEMBI.

Buibl ¥ UCTOYHWKHN SHEPTUU B XUMHUYECKOW MPOMBIIIICHHOCTH. MacmTalObl oTpedie-
HUSL U CIOCOOBI YMEHBIIIEHUS SHEpreTudeckux 3arpaT. CyIIHOCTh U MPUMEPHI PereHepaluu H
peKyriepanuy SHeprul. JHEPrOTEXHOJIOTHUECKUE CUCTEMBI. BTOpUUHbBIE YHEPTETUUECKHE PECyp-
CBI.

Mopayasb 2. TeopeTnueckre 0CHOBbI XMMHYECKHX NPOLECCOB M PEAKTOPOB

2.1. OcHOBHBIE ONIPEAEIECHUS U MOJI0KEHUS

OU3NKO-XUMHUUYECKHE 3aKOHOMEPHOCTH XUMHMUYECKHX IPEBpAIIEHUN - CTEXHOMETpUUe-
CKHe, TepMOJIMHAMUYecKie, KuHeTndeckue. [Tokazarens XMMHUYECKOTro MpeBpalleHus - CTEeIEeHb
MpeBpaIleHHs], BBIXOJ MPOIYKTa, HHTETpaabHas U quddepeHiransHas CeJIeKTUBHOCTH, CKOPO-
CTH PEAKIIMU U TIPEBPAIICHHS peareHTOB.

2.2. X¥MHUYECKHE MPOLECCHI.

Onpenenenve. Knaccudukanuss XMMHUECKUX MPOLIECCOB MO Pa3IMYHBIM IpU3HAKAM -
XUMHUYECKUM (BHJI XMMHUYECKON pEaKIuH, TePMOJNHAMUYECKUE XapaKTEPUCTUKH, CXeMa Tpe-
BpailleHui) 1 (pa3oBbIM (UMCIIO U arperaTHOe CoCcTosiHuE ¢a3).

I'oMorenHsIil xumuueckuid mporiecc. Onpenenenne U npuMepsl. BiusHue XUMHUYECKUX
MPU3HAKOB M YCIOBUH MPOTEKaHUs Ipolecca Ha ero nokasarenu. CriocoObl MHTEHCU(PUKAIIUH.
[TonsiTrie onTUMaNbHBIX TeMrieparyp. OnTuMaabHbIe TEMIIEPaTyphl i OOpaTHUMBIX M HeoOpa-
TUMBIX 9K30- M SHJOTEPMHUYECKUX PEAKIINH.

I'eteporeHHbll (HEKATAIMTUYECKUI) XUMHUECKU mporiecc. OnpeneneHue u MpuMephI.
CrpykTypa mpoliecca U ero coctapistomue (craauu). Habmrogaemass CKOpOCTh XMMUYECKOTO
npeBpanieHust. O6macTu (peKUMBI) MPOTEKAHUS MPOLIECCca, TUMUTHPYIOIIAS CTAIHSL.

['eTeporenHbIii XUMHUYECKHI Tporiecc "ra3 (KUIKOCTh) - TBepaoe". OOOCHOBaHME, IO-
CTPOCHHME U aHAJIM3 MAaTEMAaTUYECKOW MOJENU Uil peakiui ropeHus: (Mojaenp "CKUMaromasics
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chepa") u TonoxuMmmuueckoi (Mojaenpb "¢ HeB3ammoiercTByomuM sapom"). Habmrogaemas cko-
POCTh MpEeBpaIleHus], BpeMsl IPEBpaIleHHs U MMyTH WHTCHCU(UKAIIUK I Pa3IUYHBIX obiacTeit
MPOTEKaHUs Ipolecca.

['eTeporennslii xuMuyeckuii nmpomecc "raz (KUAKOCTh) - KUJIKOCTh". OOOCHOBaHME, T10-
CTpOCHHE U aHaIN3 MaTeMaTudeckoi mozaenu. Habmogaemast ckopocThb mpeBpalieHus u o01acTu
npoTekanus npouecca. [IyTu nHTeHcHpUKanuy A7 pa3IuyHbIX PEKUMOB IIpoIiecca.

Karanmurnueckuit nmpouecc. OmnpeneneHue, kiaccudukanus, mpuMepsl. | eTeporeHHbIi
KaTaJiu3 Ha TBEpJOM Katanu3aTope. O00CHOBaHUE, TOCTPOCHUE M aHAIN3 MAaTEMaTHUECKOW MO-
JIeJIA Ha KaTaIUTUYECKOM MOBEPXHOCTU U B MMOPUCTOM 3epHe KaranuzaTopa. Habmogaemas cko-
pOCTh IpEBpalleHUs U 00acTU NpoTeKaHus npouecca. CTENeHb UCIIOIb30BAHUSI BHYTPEHHEHN
noBepxHocTu. [IyTn nHTeHCHDUKAIMK KaTaTUTHYECKUX MPOIIECCOB.

2.3. XMMHUYECKHE PEAKTOPBI.

Omnpenenenrue U Ha3HAYCHHE XMMHUYECKOTO peakTopa. PeakTopbl B XUMUYECKUX U HEXH-
MHUYECKUX OTPACIISAX MPOMBIIUIEHHOCTH. O030p THIIOB XUMHUYECKUX PEAKTOPOB, UX CTPYKTYpPHBIE
3JIEeMEHTHI (peakIMOHHAas 30Ha, YCTPOMCTBA BBO/A M BBIBOJIA, CMEIICHHUSI, pa3/IeJICHHs U pacrpe-
JIEJIEHUS TIOTOKOB, TEINIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IIPOLIECCHI U SIBJICHUS B HUX.

CucremaTu3zanusi MpoleccoB B XMMHUYECKOM PEAKTOpPE MO MaciiTady MX MPOTEKaHHUS:
XUMHUYECKasl peaklus, XUMUYECKUN IPOLECC B 3JIEMEHTAPHOM 00BbEME, IPOLECCH B PEAKIIMOH-
HOM 3JIEMEHTE U B PEaKTOpe B IEJIOM, - UX B3aUMOCBSI3b U HEpapXUyecKas CTPyKTypa MaTreMa-
TUYECKOW MOJIeNu Ipouecca B peaktope. [Iprmepsl npoiieccoB B pa3iMuHbIX BUJAX XUMHUUECKUX
PEaKTOpOB.

Knaccudukanus mporeccoB B peakTopax Mo pa3inyHbIM MPHU3HAKAM - BHJI XUMHYECKOTO
mpolecca, OpraHu3alys MOTOKOB PEareHToB (CXeMa JIBKEHUS PEreHTOB uepe3 PeaKTop, CTPYK-
Typa IOTOKOB B PEAKIIMOHHOM 30HE), OpraHU3allMsl TEMJIOBBIX MIOTOKOB (TEIIOBOM pexuM, cxema
TEMI000MEeHa), CTALlMOHAPHOCTH MpoIiecca.

O60ocHOBaHME U MTOCTPOCHUE MaTEMaTHYECKONW MOJIENU IIpoLecca B peakTopax pasiinyHo-
ro TUMNA KaK CHUCTEMbI YpaBHEHUI MaTepHaIbHOTO U TETUIOBOTO OaTaHCOB Ha OCHOBE JaHHBIX O
CTPYKTyp€ MOTOKa, XUMUYECKUX MPEBPAIICHUSIX, SBJICHUAX NMEpPEeHoca Tella U BEeIIeCTBa U UX
B3auMojieiictBuu. CucteMaTu3aius U Kiaccu(uKanus MaTeMaTHUECKUX MOJIENel MpOIeccoB B
peakTopax.

N3oTepMuueckne mpoLecchl B XMMUYECKOM peakTope. BiusHue CTpyKTypsl IOTOKa
(ueanbHOE CMEIIEHNE U BBITECHEHHE), CTAllMOHAPHOCTHU Ipoliecca (MPOTOYHBIA U NEepUoaAnYe-
CKHIi), TapaMeTpOB U YCJIOBUI MPOTEKaHUs Mpoiiecca (TeMreparypa, KOHIIEHTpaIlus, JaBJleHue,
00BeM PEaKIIMOHHOM 30HbI, BpeMs), BUJa XUMUYECKOW peakuuu (IpocTast U cloKHas, oOpaTu-
Masi 1 HeoOpaTHMas) U ee MmapaMeTpoB Ha MPO(UIU KOHIEHTpAIlMI U MOKa3aTeNlH Mpoliecca B
peakTope (CTerneHb MPeBpalleHHs, BEIXO/ MPOJYKTa, CENEKTUBHOCTH Iporecca). OCHOBBI pacue-
Ta mpoiecca B peaktope. ComnocTaBnenre 3p(GeKTUBHOCTH MPOILIECCOB B PEaKTOPAX, OMHUCHIBAE-
MBIX MOJIEJISIMU UACAIbHOTO CMEIIEHUS U BHITECHEHUS.

Heunzorepmuueckue mpoueccsl B XUMHYECKUX peakTopax. Opranuzaius TeIIoBbIX MOTO-
KOB U pEXHMMOB B XUMUYECKUX pEaKTOpax. Pacnpesenenne temneparypbl, KOHIIEHTpAlMi U cTe-
MIEHU MPEBPAIEHHs B PEaKTOpE B PEKUMAX UJCAIbHOTO CMEIICHUS U BBITECHEHUS, aainadaThye-
CKOM M ¢ TeriooOMeHoM. CBs3b TeMIepaTrypbl M CTENEHM IPEeBpAIleHUs B a1MadaTHYecKOM
npouecce. ConocraBieHHe ¢ U30TEPMUUYECKUM PEXUMOM. YHCIO M yCTOHYMBOCTH CTallMOHAP-
HBIX PEKMMOB B PEAKTOpax M1€aIbHOTO CMELICHHUS.

2.4. [IpoMBINUIEHHBIE XUMUYECKHAE PEAKTOPBI.

Ha koHKpeTHbIX mpuMepax MPEeIMETHO PaCCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI
JUTSL IPOBEJICHUS TTPOLIECCOB TOMOTEHHBIX, T€TEPOreHHBIX U KaTaJTUTHUYECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKUMa, 00JIACTH UCIIOIb30BAHUS.

Moayab 3. XuMu4eckoe MPOU3BOACTBO, KAK XMMHUKO-TEXHOJOTMYeCKasi cUcTeMa
(XTC).
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3.1. CTpyKTypa 1 ONMCaHUE XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHUYECKOE IMPOU3BOJCTBO KaK XUMHKO-TexHojoruueckas cucrema (XTC). Ilonstue
cucteMbl u XTC. CoctraB XTC: anmemeHTsl, cBsi3H, ojacucTeMbl. InemMeHTsl X TC, kinaccuduka-
U M0 BUAY MPOLIECCOB M Ha3HaueHUIo. TexHosjorudeckue cBsi3u aeMeHToB XTC (morokn).
[TocnenoBarenbHast, mapajuielibHas, Pa3BETBICHHAs, TIOCIEI0BATEIbHO-00BOAHAs (Oaiinac), 00-
paTHast (peLMKII) TEXHOJIOTUUECKUE CBA3U. VX cXeMbl M Ha3HAUYEHHUE.

Onucanne XTC. Buasr mozaeneit XTC - onucarenbHble u rpadudeckue. OnucareabHbIe
MOJIENIN - XMMHYEcKass CXeMa M Maremarhdeckas Monenb. I paduueckue mMonmenu - GyHKIHO-
HaJIbHAsI, TEXHOJOTHYECKasl, CTPYKTYpHasl U Apyrue (cnernuaibHble) cxembl. HasHauenue, npu-
MEHEHHE U B3aUMOCBA3b MOJIEIICH.

3.2. Anammuz XTC.

[Tonsitue, 3amaun u pesynprathl aHanuza XTC - cocrosinue XTC, maTepuanbHbIil U TEI-
JIOBOM 6aNaHChl, TOKAa3aTeNI XUMUUYECKOTO MPOU3BOJICTBA.

CgoiictBa XTC Kak CHCTEMbI: B3aUMOCBSI3aHHOCTh PEKHUMOB 3JIEMEHTOB, Pa3JIMuUe OIl-
TUMAJIbHOCTH 3JIEMEHTA OJAMHOYHOTO U B CUCTEME, YCTOMUMBOCTh U CYILIECTBOBAHUE CTAl[MOHAP-
HBIX PEKUMOB U JIP.

MatepuanbHbIi U TEIIOBOM OanaHchl. MeTOIMKa COCTAaBIICHUS U pacyeTa MaTepHalbHbIX
u terioBbix 6aancoB XTC u ee moacucrem. OCoOEHHOCTH pacuera OalaHCOB B CXeMax C pe-
koM. @opMBI IpeicTaBlIeHUs 0aTaHCOB (TaOIHUIIbI, TUArPaMMBI U Ip. ).

MarepuanbHblii OaaHC UIT MaCCOOOMEHHBIX M PEaKIIMOHHBIX 3JIEMEHTOB. Vcmonp30Ba-
HUE CTEXMOMETPUYECKHX, TEPMOAMHAMUYECKUX M MeX(]a3HbIX OaJaHCOBBIX COOTHOIICHUHU.
CTexnuoMeTpruecKue COOTHOIIEHUSI U UX pa3HOBUIHOCTU. CTENEHb UCIOJIb30BAHUS CHIPHEBBIX
pecypcoB.

OHTaNbIUMHBIN, SHEPreTUYECKHUM (IO MOJTHON PHEPrHM) U HKCEPreTUUecKuil OanaHchl U
KIII. Ux conocTaBieHue u ucnosib3oBanue B ananmuze XTC.

3.3. Cunres XTC.

IlonsaiTe m 3apaum cuHTe3a (mocrpoenusi) XTC. OcHoBHBbIE 3Tanbl pa3padoTKu
XTC. Pojib MaTeMaTHUYECKUX U IBPUCTHYECKHUX METO/I0B.

OcHoBHble kKoHIIenMHU npu cuHTe3e XTC: moJHOe UCTIOIB30BAHUE CHIPHEBBIX U 3HEpIe-
TUYECKUX PECypCcoB, MUHUMH3ALUSI OTXOAOB, ONTHUMaJbHOE HCIOJIb30BaHUE ammaparypsl. Mx
coJiepKaHue U crnocoObl peanusanuu. KoMOMHUpOBaHHbBIE MPOU3BOJICTBA, COBMEIIEHHBIE MPO-
LIECChl, BTOPUYHBIE SHEPTETUYECKUE PECYPCHI, SHEPTOTEXHOJIIOTUYECKUE CUCTEMBI, TEpECTpanBa-
embie XTC, 3aMKHYTBIE, MaJTOOTXOAHBIE TPOM3BOJICTBA - UX TIOHATHUS, OCOOEHHOCTH U MIPUMEHE-
HUE.

OaHOpOIHBIE TEXHOJOTHYECKHE CXEMBI: CHCTeMa PEKYIMepaTUBHOTO TEII000OMEHa, CH-
CcTeMa pa3eleHUs] MHOTOKOMIIOHEHTHOM CMECH, CUCTEMa peakTopoB. OCHOBBI MOCTPOEHUS HUX
ONTUMAIBHOU CTPYKTYPHI

Moay.as 4. [IpoMbllvIeHHbIE XUHMHYECKHE MIPONU3BO/CTBA.

XUMHYecKHe MPOU3BOJCTBA PACCMATPUBAIOTCS MPEIMETHO KaK peanu3alus U3y4eHHbIX
TEOPETHUECKMX OCHOB XMMHUKO-TEXHOJIOrHUeckux mnporeccoB U XTC, KoHUENUud NoCTpOeHUs
BbicokOa(phexTrBHON XTC. OCHOBHOM aKkIEHT Jenaercs Ha PU3NKO-XMMHUYECKHE OCHOBBI KOH-
LENIUHU TOCTPOEHMSI TEXHOJIOTMYECKON CXEMBI ITPOU3BOJICTBA U ero nojacuctem. IIponsBoactso
cepHoi kucnoTel. [Ipon3BoacTtBo ammuaka. [Ipon3BoAacTBO a30THOM KHMCIOTHL. [Ipom3BoncTBO
CTHpOJIA.

Monayasb 5. CoBpeMeHHbIe TEHACHIMHA B PA3BUTHN XUMH4Y€CKON TEXHOJIOTHH.

Tekymiee cOCTOSIHUE XUMUUYECKOW MTPOMBIIIUIEHHOCTH B MUPE U TEHJICHIIMM €€ Pa3BUTHUS.
IlepcnexkTHBHBIE HCTOYHUKH ChIpbs U d3Heprun. Knacrepusanus XuMu4ecKoi TPOMBIIUIEHHOCTH.
CoBMerieHHbIe Tpoliecchl. [ nOkue u mepecTpanBaeMble TEXHOJIOTHYECKHe cXxeMbl. HoBble XH-
MHUKO-TEXHOJIOTHYECKHUE MPOLIECCHI U CITOCOOBI MOTyueHus: NpoAyKToB. HaHoTexHOI0T .
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4 O0bem yueOHO#H THCIHMIIINHBI

. B 3aueTHBIX B akanem.
Buabl yueOHoii padoThl
eIMHULIAX yacax
O01asi Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 7 252
Konrakrnasi pa6ora (KP): 2,22 80
Jlextuu (JIek) 0,89 32
[Tpaxktrueckue 3ansarus (I113) 0,89 32
JlabopaTopnsbie 3ansatust (J1ab) 0,44 16
CamocrosiTesibHas padora (CP): 3,78 136
JK3aMeH
Bup xouTpoJisi: 3a4er / 3k3amMeH 1
(36)
. B 3aueTHBIX B actponHom.
Buabl yueOHoii padorsl
SIMHHIIAX qacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 7 189
Konrakthas patdora (KP): 2,22 60
Jlextuu (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24
JlabopaTopnsie 3ausartust (J1ab) 0,44 12
CamocrositesbHas padora (CP): 3,78 102
JK3aMeH
Bup xouTpoJsi: 3a4er / 3k3amMeH 1 27)

AHHOTanus padoveil NPOrpaMmbl AU CHUIIITHHBI
«Cucrembl ynpaBJjieHHsl XMMHKO-TeXHoJIoTH4eckumMu npoueccamm» (b1.6.19)

1. Heab AMCHUIVIMHBI — JaTh 0a30BblEe 3HAHMS MO TEOPHUHM CHUCTEM YIPABJICHUS XUMUKO-
texHojornueckumu npoueccamu (CY XTII), npuBUTh HaBBIKM U YMEHUE aHAIM3a CBOMCTB
XTIl xak OOBEKTOB YNpaBIEHHs M MPAKTUYECKOTO MPUMEHEHUs TEXHUYECKUX CPEeICTB
yIpaBiIeHUs.

2. B pe3yabTare M3yyeHusi AMCHUILUIMHBI 00Y4YalOLIUIicsl MO0 MporpaMMe 0aKkajiaBpuaTa
JMOJIKEH:

Obnaoams caenyrommmu obmenpodeccruonanbibiMu (OIIK) u npodeccruoHanbHBIMU
(ITK) xoMneTeHIIUSAMU:

- BJIaJ/ICHUEM OCHOBHBIMHM METO/IaMH, CIIOCO0aMH U CPEJCTBAMU IOJIyUYEHUs, XpaHEHUs,
nepepaboTku MH(OpMalMK, HaBbIKAMU pabOThl ¢ KOMIIBIOTEPOM KakK CpPEICTBOM YIPAaBIIEHUS
undpopmanueii (OIMK-5);

- CIIOCOOHOCTHIO M TOTOBHOCTBIO OCYHIECTBIIATh TEXHOJIOTMYECKUHN MPOIIECC B COOTBET-
CTBUU C PEIVIAMEHTOM U HCII0JIb30BAaTh TEXHUYECKHE CPEACTBA JUIsl N3MEPEHHUS] OCHOBHBIX Iapa-
METPOB TEXHOJIOTHYECKOTO MpoIiecca, CBOMCTB chipbs u mpoaykimu ([TK-1);

- CIOCOOHOCTBIO BBISIBJIATH U YCTPAHATh OTKJIOHEHHS OT PEKUMOB pabOThl TEXHOJIOTHYE-
CKOT0 000pYy/IOBaHHUS U MMapaMeTPOB TexHoornyeckoro mpomecca (IMK-11);

3nams:

- OCHOBHbIE MOHATHUS TEOPUU YIIPABICHUS;

- CTaTUYECKHE U TMHAMHYECKUE XapaKTEPUCTHUKN 0OBEKTOB YIIPABJICHHUS;

- ocHOBHbIE BBl CAY U 3aKOHBI PETYIIMPOBAHNS;

- TunoBele CAY B XMMHYECKOH IIPOMBILUIEHHOCTH;

- METOJBI U CPENICTBA U3MEPEHHUS OCHOBHBIX TEXHOJIOTHYECKUX [1apaMETPOB;

- ycroitunBocth CAY;
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- OCHOBHbIE MOHATHA O HEMMHEWHbIX CAY, pellelHbIX CUCTEMax, JOTMYECKUX aITOpUT-
Max yIpaBJieHUs, aJJalTUBHBIX U ONTUMAJIBHBIX CUCTEMAaX YIPABIICHHUS;

Ymems:

- OIPENIENISATh OCHOBHBIE CTAaTUYCCKHUE M JIMHAMUYECKHE XapaKTEPUCTHUKUA OOBEKTOB
YIPABJICHHUS;

- BEIOWMPATh PALMOHANBHYIO CUCTEMY PErYJIMPOBAHUS TEXHOJIOTUYECKOTO MPOIIecca;

- OlICHUBaTh ycTOMUUBOCTH CAY;

- BBIOMpATh KOHKPETHBIE TUTIBI TPUOOPOB 1ist auarnoctuxu X 111,

Braoemy:

- METO/IaM{ TE€OPUHU aBTOMATUUYECKOTO PEryJUpPOBaHHUsS, OpPraHU3alUuu U pacdyéra CUCTEM
ONTUMAJIFHOTO YIPABJICHHUS MPOIECCAaMU XMMHMYECKON TEXHOJOTMM MaTepHalioB U MpHOOpOB
AJNIEKTPOHHON TEXHUKU U HAHORJIEKTPOHHUKH.

3. Kpartkoe cogep:xanue JTUCHUIIMHBI

Moayab 1. OcHOBHBbIE MOHATHS YNPABJIEHUS] XUMMHKO-TEXHOJOTHYECKHUMH MPOILec-
camH.

3HavYeHNEe aBTOMATUYECKOTO YIPABIICHUS ISl PA3BUTHSI XUMUYECKON MPOMBIILIICHHOCTH.
Oco0OeHHOCTH YIIPaBJICHUS XUMUYECKUM TMPEANPUATHEM U XUMHUKO-TEXHOJIOTHUECKUM MpOIleC-
coMm. TexHUKo-3KOHOMUYECKUM d(PPEKT BHEIPEHUSI aBTOMATU3UPOBAHHBIX CUCTEM YIIPAaBJICHUSI.
Pounb cucreM ynpaBneHus B obecrieyeHIN 6€30MacHOCTH XUMUYECKOTO MPOU3BOACTBA U OXPAHbI
OKpy>Karotei cpeapl. OCHOBHBIE TepMUHBI U onpezenenus. Mepapxus ynpasienus. OCHOBHbBIE
npuHIMIEl yrpaBienus. Knaccudukanus cuctem ympasienus OyHKIHMOHAIBbHAS CTPYKTYypa
CAY. Iloka3aTenu KauecTBa yIpaBJICHUS.

MopnyJib 2. OCHOBBI T€OPHH ABTOMATHYECKOI'0 YIIPABJICHHUS.

Maremaruueckue moaenu CAY. lunamuueckue xapakrepuctuku CAY. Ucnons3oBanue
ONEpALMOHHOIO0 ncuucienus aig ananuza CAY. Tunossle tuHaMu4yecKue 3BeHbs. BpeMeHHbIe
Y 9aCTOTHBIE XapaKTEPUCTUKHU. DKBUBAJICHTHBIC MPE0OpPa30BaHUS CTPYKTYPHBIX CXeM. Y CTOM-
yuBOCTh JTMHEWHBIX CAY ¢ 00paTHOii cBsa3bt0. Knaccudukaiiys 1 OCHOBHbIE CBOMCTBA 00BEKTOB
ynpasieHus. MeToibl onpeieneHusi CBOMCTB 00BbEKTOB ynpasiieHUss. OCHOBHBIE 3aKOHBI PETy-
JTUpOBaHUs. Perynsaropbl Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX ceTeil. L{udpossie u pobdact-
HBIE CHCTEMBI yIIpaByieHHs. BoIOOp 3aKOHA peryIupoBaHUs U ONPEACIICHUE ONTUMAIBHBIX Tapa-
METPOB HACTPOMKH MPOMBIIIJIEHHBIX PErYIsSTOPOB.

Mopayas 3. U3MepeHne TeXHOJOTHYeCKHUX MapaMeTPOB XMMHMKO-TEXHOJIOTHYeCKOIo
npouecca.

l'ocynapcTBeHHas cucTeMa MPOMBIIUIEHHBIX MPUOOPOB U CpeACcTB aBTomMaruzanuu. Oc-
HOBHBIE TEPMHUHBI U ONpPEAEIeHUs] MeTposiorui. MeTo bl u3mepennii. CpeacTBa U3MEpUTENTbHON
TEXHHUKHU, WX CTaTUYECKHE U TuHAMUYeckue cBoricTBa. [lorpemnoctu n3mepenuit. CrocoOsl me-
penaun uHbopMaIuu Ha paccrosiuue. Opranuzanus qucTaHnoHHON quarHoctuku XTI MU3me-
pEHUE OCHOBHBIX TEXHOJOTUYECKHX MapaMETPOB: JABJICHHS, TEMIEPATYPhI, pacXxoja U KoJude-
CTBa, YPOBHS KHJIKOCTH U CBHIITyYUX MaTEPHAIOB, COCTAaBa U (PUBHKO-XUMHYECKUX CBOICTB Be-
LIECTB.

Moayanb 4. OcCHOBBI IPOEKTHPOBAHUS ABTOMATHYECKHX CHCTEM YNPaBJIE€HUS] XUMHU-
KO-T€XHOJIOTH4eCKHUMHM MPOILeCCaMHU.

Ocob6ennoctu ynpasienust X TI1. PerynupoBanue 0OCHOBHBIX TEXHOJIOTHYECKHUX Hapa-
METPOB: pacxojia, IaBleHus, TemrepaTypsl, ypoBHs, pH. Texuuueckue cpencrsa CAY. OcHOB-
HbIE Pa3HOBUAHOCTHU YIPABIISIFONIUX YCTPOUCTB. THITBI, XapaKTEPUCTUKHU B PACUET UCTIOTHHU-
TETHHBIX MEXaHU3MOB M PETYIHUPYIOMUX opraHnoB. OGopmiieHre TPOEeKTHOTO 3aJaHUsI Ha aBTO-
MaTHU3alMI0 TEXHOJIOTHUECKOTO0 Mpoiiecca. BeIOop Touek u3MepeHus, KOHTPOJIS, YIPpaBiIsieMbIX
MapaMeTpoB U YMPABISAIONINX BO3AeHCTBUI. CTaHIAPTHI M YCIOBHBIE 0003HAYEHUS JIJIsl TEXHO-
noruueckux cxeMm. OcHoBHbIe cBeneHnst 00 ACY TII B xumuueckoii npomsinuieHHOCTH. [TpuMme-
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pel ACY TII B XuMr4ecKoi MpoMbIIIEHHOCTH. OCHOBHBIE BBIBOJIBI IO Kypcy. COBpEMEHHBIE
teHaeHuuu B pazsutuu CY XTII.

4, O0bEM yueOHOI TUCUUTIMHBI
Bujs! yueGHOi paGoTsI B 3auerHbix equ- | B akazem. yacax
HUIAX

OO0mas Tpy10eMKOCTh THCIUIITHHbI 5 180
10 y4eOHOMY ILIaHY

KonraktHas padora (KP): 1,33 48
Jlexumu (Jlek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0 0
Jlaboparopusie 3anstus (JI13) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
CaMocCTOsATEIbHOE U3YUEHUE PA3/IETI0B IUCIUILIMHbI 2,67 96

JK3aMeH

Buja nToroBoro KOHTpOJIs: 3a4eT / IK3aMeH 1 (36)

o B 3ayeTHBIX enu- B actponom. ua-
Bunel yue6HoI paboThl a p

HHIIAX cax
O0mas TpyA0eMKOCTb JHCIUILTHHBI 5 135
10 y4eOHOMY ILIAHY
Konrakrnas padora (KP): 1,33 36
Jlextuu (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0 0
JlabopaTopnsie 3ausartust (JI3) 0,44 12
CamocrositesbHas padora (CP): 2,67 72
CaMoCTOsITENIbHOE U3YUYEHHUE PA3/AEI0B TUCHUIIINHBI 2,67 72
JK3aMeH
Bua uTOroBOro KOHTpOJIA: 3a4eT / IK3aMeH 1 27)

4.4.2. IlucuMinHbl BApMATHBHOM YacTH (00513aTeJIbHbIE I CHUIITIHHBI)

AHHOTanus padoveil NPOrpaMmbl AU CHUIIITHHBI
«OCHOBBI 5)KOHOMHMKH U ynpasJjenus npoussoacrsom» (b1.B.0O/1.1)

1 Heap qAuCHMIVIMHBI - TIOJIyY€HUE CUCTEMBI 3HAHUN 00 SKOHOMUYECKHUX 3aKOHOMEpPHO-
CTAX (QYHKIMOHMPOBAHUS TPOMBIIIIJIEHHOTO IPOU3BOJICTBA B CUCTEME HAI[MOHAJIBHOW IKOHOMH-
Kd, (GOpMHpPOBaHHWE SKOHOMHYECKOTO MBIIUICHUS W HCIOJIb30BaHME IOJIyYEHHBIX 3HAHUHA B
IIPAaKTUYECKON NEATEIbHOCTH.

2 B pe3yabTaTe H3y4eHHs1 TUCHHUILUINHBI 00y4Yal0IHiics 10 MporpamMme

0akajlaBpUaTa J10JIKeH:

Obaadams CleayOIUMU KOMIETCHIIUSMHU:

ObwexkynomypHvIMu:

- CHOCOOHOCTh HCHOJb30BAaTh 3HAHUS OCHOB SKOHOMHUKH B Pas3iIMYHBIX cdepax
xu3HenestensHoctu (OK-3).

IIpogpeccuonanvuvimu:

- CHOCOOHOCTh AHAJIM3MPOBATH TEXHUYECKYIO JTOKYMEHTALUIO, MOAOUpaTs 00opy-
JIOBaHHE, TOTOBUTH 3asBKM Ha pUOOpeTeHne u peMoHT obopynoBanus (I1K-9).

3namo:

— OCHOBBI 5KOHOMHKH B Pa3JIMYHBIX chepax KU3HEIEATEIbHOCTH;

— MeTOAbI pa3pabOTKH OMEPATUBHBIX M MPOU3BOICTBEHHBIX IIAHOB,

56



— METOJbI U CIIOCOOBI OIIATHI TPYAQ;

Ymems:

— COCTaBJIATH OTYETHI MO BBHITOJIHEHUIO TEXHUYECKUX 3aIaHUN;

— TOTOBUTH UCXOJHBIC TaHHBIC JJIsi BHIOOpPA U 0OOCHOBAHMS HAYYHO-TEXHUYECKHUX U Op-
raHU3aLUOHHBIX PEILIEHUI Ha OCHOBE SKOHOMUYECKOT0 aHAIN3a;

— pa3pabarbIBaTh ONEpaTHBHbBIC IUIAHBI PA0OT MEPBUYHBIX MPOM3BOACTBEHHBIX MOJpa3-
JICJIICHUM;

Braoemy:

— METOJaMU M WHCTPYMEHTaMH MPOBEICHHUS SKOHOMHMUYECKOTO aHaju3a 3aTparT U pe-
3yJbTAaTOB AESATEIbHOCTH IPOU3BOJCTBEHHBIX MTOPA3/IECICHUI;

— UHCTPYMEHTAMH IUIAHUPOBAHUS U BBIITOJHEHUS MEPOIPUSITHIA 110 TPOU3BOJCTBY IPO-
JYKIUHM;

3 Kpartkoe conep:kanue JMCHUILTHHBI

Moay.as 1. Beenenne. OCHOBBI PHIHOYHOM YKOHOMUKH

DKOHOMHYECKHE MOTpeOHOCTH, Oara u pecypchl. OOIIECTBEHHOE MTPOU3BOACTBO U KO-
HOMHYECKUE OTHOIIeHHs. [Ipon3BOACTBEHHbIE BO3MOKHOCTH OOIIECTBA U SKOHOMHUYECKUN BBI-
6op. KpuBas mnpoM3BOJACTBEHHBIX BO3MOXXHOCTEH. 3aKkoH yObIBaromield MpeAeibHON
MoJIe3HOCTUM. TpaguioHHas 3koHoMHUYecKas cuctema. COOCTBEHHOCTh: (POPMBI M MYTH HX
npeoOpa3zoBanns. PeIHOUHBIN MeXaHU3M clipoca U npeiokeHus. CoBeplIeHHasi U HECOBEPIIIECH-
Hasi KOHKypeHIMU. CyIIHOCTb W YCJIOBHS BO3HUKHOBEHHSI pBhIHKA. BHIBI pPBIHKOB M HX
crpykrypa. Oynkiuu peiaka. ToBap u ero cpoiictBa. Cripoc u npesjioxkeHrue Ha poiHke. [loHs-
THE «3NAacTUYHOCTH». (CoBeplleHHass M HECOBEPIICHHAas KOHKYpEHUUH. MOHOMOIHS.
Onurononus. [TonsiTue HalMOHAIBHON SKOHOMUKH, OCHOBHBIE MAKPOIKOHOMUYECKHUE MTOKA3aTe-
mu. [Torpebnenus u coepexxenus. [IpouszBoactBo, oOMeH u pacnpenenenue. [lotpedbnenue, coe-
peXeHue, WHBECTUIMM TOBapoB M yciyr. ®@uHaHCOBas cucreMa M (UHAHCOBAsl IMOJIMTHKA
obmiectBa. Hanoru u Hajorosas cucrema.

MopayJib 2. JkOHOMHYeCKHE OCHOBBI YIIPABJIeHHS IPOU3BOACTBOM

[Ipenmnpustie Kak CyObeKT PHIHOYHOTO XO3sCTBa. DKOHOMUYECKHE 3aKOHBI U 0COOCH-
HOCTH WX TIPOSIBJICHHSI HA MPEANPHUATHH. PoJib crienmuamucTa XUMHUYECKOW MPOMBIIIICHHOCTH.
[IpenmpusiTie B cucTeMe PHIHOYHON 3KOHOMUKHU. [Ipennpustue — kak CyOBEKT U OOBEKT Mpe-
MPUHUMATEIBCKON NESITeIbHOCTH. 3aKOHOAaTebHas 0aza MpeANpPUHUMATEIbCKON JesTeIbHO-
cti. HopMaTHBHO-TIPaBOBBIE aKThI, PETIAMEHTHPYIOIINE JEATENbHOCTh peanpustus. Opranu-
3aIMOHHO-TIPABOBBIE (POPMBI TIPEIAMPUHUMATEIBCKON JEATEIPHOCTH W KPUTSPUU WX BHIOOpA.
@opMbl  COOCTBEHHOCTHU. BHEIMIHSsI W BHYTpPEHHSS cpeda MpennpusaTus. MarepuaibHo-
TexHUuYeckas 0a3a mpousBojacTBa. ChlpbeBas U TOIUIMBHO-IHEpreTHuYecKas 0a3a XUMHUYECKHX
pou3BOJCTB. [Ipon3BOACTBEHHAs MporpamMma U MPOU3BOJCTBEHHAS MOIIHOCTH MPEIANPUSTHS.
KadecTBO M KOHKYpEHTOCITOCOOHOCTh MPOAYKIIUH. DKOHOMHYECKOE 0OOCHOBAHME BHIOOpA CHI-
pbsi 1 TomuBa. PecypcocOepekenue. AbTepHaTUBHBIE UCTOYHUK CHIpbS M dHepruu. Matepu-
ATBHO-TEXHUYCCKUE pecypchl mpeanpusaTis. OCHOBHBIC MPOWU3BOJCTBEHHBIC (OHJIBI XUMHYEC-
CKUX TIPENNPHUATHIA: TIOHATHE, KIacCupUKalusi U cTpykTypa. [loHATHE U CTPYKTYypa, W OLIEHKa
OCHOBHBIX cpeacTB. [lokazarenn UCHOIb30BaHUS OCHOBHBIX IMPOU3BOJICTBEHHBIX (hoHI0B. M3HOC
¥ aMOPTHU3aINs, U OIleHKa 3(()EKTHBHOCTH UCTIOJIH30BaHUS OCHOBHBIX IPOW3BOJICTBEHHBIX (DOH-
10B. Bocnipon3BoJCTBO OCHOBHBIX cpencTB. OOOpOTHBIE CPEACTBA MPENNPUATHUS: TTOHATHE, CO-
cTaB U cTpyKTypa. McTounuku GopmupoBanusi 000poTHBIX cpeacTB. ObopaunBaeMocTb 000pOT-
HBIX CPEJCTB. MaTepHallbHbIE 3anachl Ha MpeAnpusITHU. TpyaoBbeie pecypchl npeanpustus. [lep-
COHAJI MPEANPUATUS U €ro CTPYKTypa. D(H(PEeKTUBHOCTH UCIOIB30BaHUs NIEpCcOHaa U pabodero
BpeMeHH. [Ipon3BOMUTENBHOCTh Tpy/Aa W omiata Tpyaa. OpraHuzanus 3apaOOTHON IUIaThl Ha
npennpusTiud. [Ipou3BoIUTENBHOCTD TPy/ia: MOHATHE, TOKAa3aTeNN U METOAbI u3MepeHus. Munu-
BUJyaJbHAas M OOIIECTBEHHAS MPOW3BOAUTEIHHOCTh TpyAd. Pe3epBbl U (haKTOPHI MOBBIIICHHS
MIPOU3BOIUTENIBHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIIAThI TPyAa Ha MPEANPUSATHH.
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Moayab 3. TeXHUKO-IKOHOMHMYECKH A aHAJIN3 HHKEHEPHBIX pPelleHnii

Jloxoasl ¥ pacxojbl HAa MPOU3BOJICTBO, W PEATH3ALUI0 MPOAYKIUU npeanpustus. 13-
JIEP>)KKH MPOU3BOJICTBA MPOAYKIHH (CEOECTOMMOCTS), TPUOBLIL, PEHTA0EIBHOCTh U IIEHOOOPa30-
Banue. [loHsiTue 3aTpaThl Ha MPOU3BOJCTBO U PeAIU3AIMIO0 TPOIYKIUU (ceOecTOMMOCTh). Buibl
U 3HaueHue kiaccudukanuu 3arpar. CTpykTypa 3aTpaT Ha MPOU3BOJICTBO U pealU3allio Ipo-
TyKIuH. TeXHUKO-IDKOHOMUYECKUI aHaln3 WHKEHEPHBIX pemeHuil. OcoOeHHOCTH pacyera 3a-
TpaT Ha MPOU3BOJCTBO U PEAU3aLUI0 MPOIYKIIMU B KOMIUIEKCHBIX MPOU3BOJICTBAaX. OCHOBHBIE
MyTH CHIDKEHUS 3aTpaT Ha MPOU3BOJCTBO Mpoaykiuu. Jloxoas! npeanpustus. [lorstue npuObI-
JM U A0X0Ja MPeAnpusTHs, METObl UX pacueTa. PeHTabenbHOCTb, €€ BUJIBI U METO/bI pacyuera.
[Tytu moBbImeHUs: TPUOBUTM U peHTabeIbHOCTH Ha npeanpustusx. [leHoobpazoBanue u 1eHO-
Bas nosutuka. lleHa Ha mpoAyKIMIO ¥ MPUHIUIIBEL IeHooOpa3oBanus. Buasl nien. Ctpykrypa 1e-
HbI, cucTemMa lieH. B3aumocss3u 1eH u usnepxkek. LlenoBas monutuka. Pa3paboTka 1eHOBOM
ctparerud. OUHAHCOBO-KPEIUTHBIC OTHOILIEHUS MPEANPUATHI U cHCTEeMa HaJOro00JI0KEHUS.
[TonsiTre, cocTaB M CTpyKTypa prHaHCOB TpennpusaTus. [IpuHIumE Hatorooonoxenus. Hamorn
U TJIATEXXH, YCTAHOBIIEHHBIE 3aKOHOIATEIbCTBOM: BUIbI, CTABKH, 0OBEKTHI HAaJOr000I0KEHUS U
CPOKH YIIJIaThI HAJIOTa B OIOJIKET.

4 O0beM yueOHOH TUCHMILINHBI

B 3auer-
o B akagem. ua-
Bunsr yue6HOM paboThI HBIX €0U- cax
HHIAX

O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTaktHas padora (KP): 1 36
Jlexumu (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 3 108

Buel camocTosTenbHON paboThI
Buj KoHTpoJIs: IK3aMeH 1 36
B 3auer-
Bunasr yue6HOM paboThI HBIX equ- B actponowm.

— gacax

O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 4 108
KonraktHas patora (KP): 1 27
Jlexruu (JIek) 0,5 13,5
IIpaktuueckue 3anstus (I113) 0,5 13,5
CamocrositeabHas padora (CP): 3 81

Bunbl camocTosTenpHOM paboTh

Buja koHTpoOJIsSi: IK3aMeH 1 27

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«IIpaBoBeeHUE B TEXHOJIOTMH MATEPHUAJIOB U MPUOOPOB 3JIeKTPOHHON TeXHUKHU U HAHO-
jekTpoHuxkn» (b1.B.O/1.2)
1. Hean 1uCUMNIMHBI:
—  OBJAJICHHE OCHOBAMHM MPABOBHIX 3HAHUI;
—  ¢opMuUpOBaHUE TPABOBOM KYIbTYpPhl aKTUBHOTO, 3aKOHOTIOCTYIITHOTO TPaXTaHUHA.
2. B pe3yabTaTe M3y4eHUus1 AMCHUILINHBI 0aKAJIaBP J10JIKEH:
Obnadams CIETYyIONTUMA KOMITETCHIHSMU:
—  CHOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHI MTPABOBBIX 3HAHUN B pa3NUYHbBIX cepax aes-
tenbHOCTH (OK-4);
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- TFOTOBHOCTBIO UCIIOJIB30BATh HOPMATUBHBIE JOKYMEHTHI 10 KAYECTBY, CTAHAAPTHU-
3alUd ¥ CepTUQPUKAIMH MTPOTYKTOB U U3AEIUH, SIEMEHThl SJKOHOMUYECKOTO aHajln3a B MPaKTH-
yeckoit nesitenbHocTH (ITK-3);

3namy:

—  OCHOBBI POCCHUMCKOM MPaBOBOM CUCTEMBI U POCCUMCKOTO 3aKOHOIaTEILCTBA, OCHOBBI
OpraHmu3any 1 (QyHKIIMOHUPOBAHUS CYACOHBIX U MHBIX MPABOMPUMEHUTEIBLHBIX U MPaBOOXpa-
HUTEJIbHBIX OPTraHOB;

— TIpaBOBbIC U HPABCTBEHHO-ITHUYECKHUE HOPMBI B chepe mpodeccHoHATBHON 1esTeNnb-
HOCTU,;

— TpaBOBble HOPMBI, PEryJIHPYIOIINE OTHOILIEHHE YeJIOBEKa K YeJIOBEKY, OOILIECTBY,
OKpYKalollleil cpee;

— TIpaBa ¥ O0S3aHHOCTH IPAKIAHIHA,

—  OCHOBBI TPYJIOBOT'O 3aKOHO/IATEIbCTBA;

—  OCHOBaMHU XO35IMCTBEHHOI'O MIpaBa.

—  TIpaBOBbIE ACMEKTHI MPOPECCHOHATBHON ACSITENbHOCTH.

Ymemns:

—  HUCHOJIb30BaTh ’TUYECKHUE U MTPABOBBIE HOPMBI, PETYJIUPYIOIINE OTHOLLICHUE YEI0BEKa
K 4eJIOBEKY, OOIIECTBY, OKpYKaIOIIeH Cpesie, NCIOIb30BaTh IPaBa U CBOOO B YEJIOBEKA U Tpax-
JaHUHA MPHU pa3pab0TKe COIMATBHBIX IPOEKTOB;

—  HCIOJI30BaTh U COCTABJISATh HOPMATUBHBIE U ITPABOBBIC IOKYMEHTHI, OTHOCSIIUECS K
MpOoPECCHOHAIBHON JIESITEIbHOCTH, MPEANPUHUMATh HEOOXOJMMbIE MEpPhl K BOCCTAHOBJICHUIO
HapyILIEHHBIX 1PaB;

—  peaJu30BBIBATH MpaBa U CBOOOJBI YEIOBEKAa W TPaKJaHWHA B Pa3IMYHBIX chepax
JKU3HEIEATENBHOCTH;

—  J1aBaTh HPABCTBEHHYIO OLIEHKY KOPPYINIIMOHHBIM MTPOSBIICHUSIM.

Braoemy:

— TIONy4YEeHHBIMU MPABOBBIMU 3HAHUSMHU B MPO(ECCHOHATBHOW W MHBIX cdepax aes-
TEJIbHOCTH.

3. Kparkoe conepxaHue JMCUMILTHHBI:

[Tonsitue u mpusHaku rocynapctsa. @opmel rocynapersa. @ynkuuu rocygapcersa. [lons-
THE W Tpu3HaKu mpaBa. OCHOBHBIE MPABOBLIE CUCTEMBI COBpeMEHHOCTH. [loHATHE M BUIBI UC-
TOYHHUKOB npaBa. OnpeneneHrne 3aKoHa U MOJA3aKOHHBIX aKTOB. JlefiCTBME HOPMATUBHBIX MTPaBO-
BBIX aKTOB BO BpeMmeHH. OOpaTHas cuia 3akoHa. [loHsTHE MpaBOBBIX HOPM, UX CTpyKTypa. CH-
cTema mpaBa. YacTHoe U myOIM4HOE MpaBo. MartepuaibHOe U MpolieccyanbHoe mpaso. [Ipaso-
OTHOIIIEHUE: 0OBEKT, CYOBEKT U coepKaHue mpaBooTHomeHud. FOpuanyueckue GaxTer.

Koncturynus — ocnoBHoit 3akoH Poccuiickoit ®@enepannn. denepaTuBHOE yCTPOUCTBO
P®. Cucrema rocyTapCTBEHHBIX OpraHOB M NPUHIUI pasjenenus Biacter B PO. [lonarue rpaxnan-
ctBa. [Ipu3Hanue, cobmroieHNe, 3allMTa PAaBHBIX MPaB KEHIIUH U MYKUYUH KaK OCHOBHas 00s-
3aHHOCTbh rOCYJapCTBa.

[TonsTHe u mpeaMeT aAMUHUCTpaTHBHOTO MpaBa. O6mas xapakrepuctuka Konekca PO 06
aIMUHUCTPATUBHBIX TMPABOHAPYIICHUSIX. AJIMUHUCTPATHBHBIC TPABOHAPYIICHUS: TOHATHE H
MPU3HAKU. AIMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATUE U MPUHLHUILL. [loHATHE, TpU3HAKU U
BH/JIbI Q/IMUHUCTPATUBHBIX HAKa3aHUH.

[ToHsiTHE M MpeAMET YrOJOBHOIO IpaBa. YTOJOBHASI OTBETCTBEHHOCTDH: MOHATHE, OCHOBA-
HHUE BO3HUKHOBEHUs. [loHATHE MpecTyrieHus: Mpu3HakH, CTpykTypa. CocTaB MpecTyIsieHHUs.
Coyuactue B npecTymieHnu. O0CTOATENbCTBA, UCKITIOYAIOIIIE MPECTYMHOCTh AesHusd. [lonsaTue,
e U BUAbl HAKa3aHUM. YTOJOBHASI OTBETCTBEHHOCTh 3a COBEPIIECHUE MPECTYIJICHUM. Y CI0B-
HOE OCYXKJEHHE, OCBOOOXKICHHUE OT YroJIOBHOU OTBeTCTBEHHOCTU. IIpeamMeT u 0ObEeKT KpUMHIHA-
JUCTUKU. MeTonbl U 3a7aud KpUMHUHAIUCTUKU. [loHATHE KPUMHHAIMCTUYECKON HAEHTU(UKA-
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. OOBEKTHI U BUJbl KpUMHHAIMCTUYECKOHN naeHTHGuKanuu. KpuMuHaniucTuyeckas TeXHUKA.
KpuMmunanucTuyeckasi TAKTUKA.

DKOJI0THYeCKOe MpaBO: IOHATHE, NMPEAMET METOJ M MCTOYHMKH HKOJIOTMYECKOro IIpaBa
P®. Ilonsatue, BUABI U CTPYKTYpa DKOJOTHMYECKUX IPABOHAPYILIECHHM, OTBETCTBEHHOCTh 3a HX
COBEpLICHHUE.

[Monarue unpopmarmu. OTBETCTBEHHOCTh 3a HApYyIIEHHE 3aKOHONATENBCTBA O 3allUTe
uHpopmauuu. I'ocynapcTBeHHas TaliHa: IOHATHE, 3alUTa, IPABOBOE PETyIMPOBaHUE rocyaap-
CTBEHHOM, City>keOHOM 1 nHOM nHpopmaru. KondpunenuuansHas nuahopMaIys: MOHITHE, BUIBI
Y 3al1MTa. 3aI0UTa IEPCOHATIbHBIX JaHHBIX I'PaXkJIaHUHA.

[lonsTue, npeaMeT U METOA TpakIaHCKOro Ipasa. [loHATHE rpa’kaaHCKOro MpaBOOTHOIIIE-
Hus, ero crnenuduka. CTpykTypa TIpakJaHcKoro mnpasooTHoweHus. IIpaBopeecriocoOHOCTB
CyOBEKTOB TPakJAaHCKOTO IMPaBOOTHOWIEHHS. ['paxkgaHe Kak CyOBEKTHI T'PaKIaHCKOTO IpaBa.
dusnueckue U IOpUANYECKHE JIMLA: OHATHE, IPU3HAKY, Kiaccupukanus. KOpuanueckue dax-
Tol. [IpaBo cobctBenHOCTH. [ToHATHE aBTOpCKOTO TpaBa. [loHsATHe matenTHOTO mpaBa. [loHsaTHe
uHTeuekTyanbHol cooctBeHHOCTH (MC) n uckmouuntensHoro npasa. Kinaccuduxauus UC. Cu-
CTeMa MPaBOBON OXpaHbl MHTEIUIEKTYaTbHON COOCTBEHHOCTH, aBTOPCKHMX M MATEHTHBIX MPAB.

[ToHATHEe XO3AHCTBEHHOro (NMpeANpUHUMATENLCKOro) mpasa. [IpenmMer X03gHCTBEHHOTO
(mpeAnpuHUMATENIBCKOI0) IIPaBa, MPU3HAKU, METO/bl PAaBOBOr0 peryiaupoBanus. [lonsrtue xo-
3S1ICTBEHHOH U NIPEANIPUHUMATEIBCKOMN 1EATEIbHOCTH.

[IpaBoBOe peryinpoBaHHE CEMEWHBIX OTHOLIEHMH. 3aKIIOYEHHE U IpeKpalleHue Opaka.
[IpaBa u 00s13aHHOCTH poauTenel u aetell. AmuMeHThl. @OPMbI BOCIUTAHUS JETEeH, OCTaBLIIMXCS
0e3 moneyeHus: poAuTENIeH.

[Ipenmer u MeTon Tpy#oBOro npasa. Tpyao0BOM AOrOBOP: MOHATUE, CTOPOHBI, COAEP KAHUE.
PaGouee Bpemst. Bpems otnpixa. Tpynossie ciopsl. JlucuumiuHa Tpya.

Ilonsate u ucroku xkoppynuuu. HopmatusHoe onpenenenue xkoppynuuu. [Ipuunssr pac-
npocTpaHeHus Koppynuuu. Hakazyemble u HeHakazyemble GpopMbl Koppynuuu. CKpeiThie (J1a-
TeHTHble) (opmbl Koppynuuu. Popmbl Koppynuuu-npectymieHus. Popmbl  KOppynuuu-
npoctynka. ®opmbl nonutryeckoit koppynuuu. HopmatupHble IpaBoOBbIE aKTHI B cepe MPOTH-
BozeiicTBUA Koppynuuu. Denepanbbiii 3ak0H OT 25.12.2008 Ne 273-03 «O npoTuBoAeiicTBUA
KOPPYILIHK.

4. O0beM y4eOHOH JUCHHUIIIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
€IMHUIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,9 32
Jlexru (J1) 0,45 16
[Ipaktuueckue 3anstus (I113) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer
Bunael yue6HOM paboThI B 3auerHbIX B actpon.
eIMHHIIAX qacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 3,0 81
AyJAUTOpPHBbIE 3aHATHS: 0,9 24,3
Jlexmmm (J1) 0,45 12,15
[TpakTnueckue 3anstus (I113) 0,45 12,15
CamocrositesabHas padora (CP): 2,1 56,7
Bua koHTpOJIA: 3aUueT / IK3aMeH 3ayer
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AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Teopust BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATHCTHUKA B XUMHU4YeCKOH TeXHOJIOTHM MaTe-
pUAaJIOB M PUOOPOB IEKTPOHHON TeXHUKHU M HAHOIeKTpoHukm» (b1.B.0/1.3)

1. leabio AMCUUILIMHBI SBISIETCS (OPMHUPOBAHUE Y CTYACHTOB CUCTEMbI OCHOBHBIX MOHSTHH,
MCIIOJIb3YEMBIX JJIS TOCTPOCHUS BAXKHEHIINX MAaTEMaTHYECKUX MOJIENIEH, U YMEHHUS UCIIOJIb-
30BaTh MAaTEMaTHUECKUE METO/IbI ISl ONMCAHUS Pa3JIMYHbIX [TPOLIECCOB.

2. TpeOoBaHuUs K pe3yJibTATaM OCBOEHMSI JUCHUTITIHHBI

N3zyuenne kypca TBuMC npu moaroroBke GakanaBpoB mo Hampasienuo 18.03.01
XuMHYecKasi TEXHOJOTHsl, NPOPMIb «XUMHUYECKASI TEXHOJOIHSI MATEPUAJIOB U MPUOO-
POB 3J1eKTPOHHON TEXHHKH M HAHOYJIEKTPOHUKH» CIIOCOOCTBYET MPHOOPETEHUIO CIIeNy-
IOIUX KOMITETEHIINN:

2.1. ITIpodeccronanbHbIE:

- CHOCOOHOCTBIO IUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE U XUMHUECKUE SKCIIEPUMEHTHI, MPO-
BOJIUTH 00pabOTKY MX PE3yJIbTaTOB M OLEHHUBATH MOTPEUIHOCTH, BBIJIBUTATh THIOTE3BI U yCTa-
HaBJIMBaTh I'PAaHULBl UX NPUMEHEHUsS, IPUMEHATh METOABl MaTEMaTUYECKOIO aHaIU3a U MOJE-
JIMPOBAHHMS, TEOPETUUECKOTO M IKCIIepUMeHTanbHOro uccnepoBanus ([1K-16).

B pesyabrare n3y4eHus JMCUMIIIMHBI CTYACHT J0JI7KEH

3HATh.

—  OCHOBBI TEOPUHU BEPOATHOCTEN U MAaTEMATUYECKOM CTATUCTUKH;
—  MaTeMaTH4YECKHUE TEOPUM U METOJBI, JIEKAIIUE B OCHOBE IIOCTPOEHUS MATEMaTHYECKUX MO-

JIenei;

—  OCHOBBI IPUMEHEHHS] MATEMAaTUYECKUX MOJIETIEH U METO/I0B.
yMeTb:
—  BBIOMpaTh MaTEMAaTUYECKHUE METO/IbI, IPUTOJHBIE JUIS PELICHUsS] KOHKPETHON 3aj1au;
—  HCIOJB30BaTh MAaTEMAaTUYECKUE IOHATHUSA, METOABI U MOJEIH JUIsl ONMCAHMS pa3IndHbIX

IIPOLIECCOB;

—  BBIABJISITH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, JIe)KAIME B OCHOBE KOHKPETHBIX MPOLIECCOB;
—  HCII0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKOH 00pabOTKM JaHHBIX;
—  IPUMEHATHh MaTeMaTHYECKHE 3HAHUS HA MEXIUCIUIUIMHAPHOM YPOBHE.

BJIAJIeTh!

— OCHOBaMHU (DyHJaMEHTAJbHBIX MaTEMaTHYECKUX TEOPUN M HaBbIKAMH HCIOJb30BaHUS MaTe-

MaTHUYECKOTI0 arapara;

—  METO0JIaMH CTaTHUCTUYECKOi 00paboTKH HHpOpMALHH.
3. Kparkoe conep:kaHue IMCHUIINHBI
4 CEMECTP

1. Teopust BepositHocTeil. CiryyaliHble BeJJMYMHBI M MX 3aKOHBI pacnpeaeeHusl.

[Tpenmer Teopuu BepostHocTel. CiydaitHbie coObiTus. [IpoTuBononoxHbIe coObiTUs. He-
3aBUcUMBbIe coObITHsA. OTHOCUTENBHAS YacToTa. Kiaccuyeckoe v reoMeTpudecKkoe onpeieiieHne
BEPOSITHOCTH. DJIEMEHTapHasi TEOPHs BEpOSTHOCTEN. MeTo bl BEIYMCIIEHHs BeposiTHOCTEN. [Ipo-
CTPAHCTBO AJIEMEHTApHBIX cOObITHH. Kiaccuyeckoe onpeznenenue BeposTHOCTH. Anredpa coObl-
TUH: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHI, MPOTUBOMOJIOKHBIX COOBITUH, CyMMa BEpOST-
HOCTEH HECOBMECTHBIX COOBITHH, 00pa3yIoX MNOJHYIO Tpynny. AKCHOMaTHYECKOE OIpeiere-
HUEe BepOSITHOCTH. CTaTHCTHYECKOE ONPENEICHUE BEPOATHOCTH. Y CJIOBHAs BEPOATHOCTh. Teo-
pPEMBbI O BEPOSTHOCTH NPOU3BEIEHUS 3aBUCHMBIX M HE3aBUCHMBIX cOObITHH. [lonHas BeposT-
HOCTb. [ToBTOpHBIE NcnbITanusA. @opMyiia beprynnu. JIokanbHas U uHTErpangbHas Teopemsl My-
aBpa-Jlamtaca. @opmyina Ilyaccona.

[TonsiTe cnydaitHON BeMMYMUHBL. JIUCKPETHBIE U HEMPEPBHIBHBIC CIyYailHbIE BEJIMYHUHBI. 3a-
KOH pacrpejesieHus ciy4ailHoW BeanuuHbl. DYHKIMS pacrpeseseHus, ee CBOICTBa, rpaduk.
[TnoTHOCTH pacripenesieHus] HEMPEPHIBHON CIydyalHON BETWYWHBI (TUIOTHOCTH BEPOSTHOCTH).
®dopmyna 1 BEpOSTHOCTH IIONAJAaHUs HENIPEPBHIBHOW CIIy4allHON BEJIWYUHBI B JIaHHBIA UHTEP-
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BaJl, BBIPQ)KECHHBII 4epe3 MIIOTHOCTh BEPOATHOCTH, FTEOMETPHUUECKUN cMbICI Gopmybl. buHoMu-
albHOE pacupezeneHue, pacupenenenue [lyaccona, paBHOMEpHOE pacipeaesieHue, HopMaabHOe
pacrnpeziefieHue, SKCIOHEHIIUAIBHOE pacipe/iesieHue.

2.MaTeMaTH4ecKasi CTAaTUCTHKA.

[Ipenmer maremarnyeckoil craTUCTUKU. OCHOBHBIE 3a/layll MaTeMaTHUYE€CKOW CTAaTUCTUKH.
Bri6opounsiii Mmetoa. Cratuctuyeckoe onucanue. Beibopku. 'mcrorpaMma u mOJUIOH 4acToT.
Craructuueckasi (amMnupuyeckas) QyHKIHS pacnpeneneHus. BoiOopoyHble XapaKTepUCTHKU U
ux pacnpezneneaus. CocrosTenbHbie, 3(Q()EeKTUBHBIC CMEIIEHHBIC U HECMEIIEHHBIC OIICHKH Ia-
pametpoB. CTaTHCTUYECKOE CpeAHee, CTAaTUCTHUeCKas IUCIEPCHUs U CTaTUCTHYECKOE CpelHee
KBaJPaTUYHOE KaK TOUYEYHbIC OICHKH HEM3BECTHBIX: MAaTEMATUYECKOTO OXHJIAHUS, TUCIIEPCHH,
CpeIHEero KBaJpaTUYHOIO OTKIIOHEHHs. J[oBepHUTeIbHbIE MHTEPBAIbl U UHTEPBaJIbHbIE OLECHKU.
JloBepuTenbHbIE OLIEHKW HEU3BECTHOW BEPOSTHOCTU MO OONbIIMM BhIOOpKam. JloBepuTenbHas
OIICHKa MAaTeMaTHU4eCKOrOo OKHUIAHUS MpPU HEU3BECTHOW Aucrnepcuu. [loBepuTenbHas OICHKA
CpeIHEro KBaJpaTHYHOTO OTKIOHEHUs. TouHble BBIOOpOUHBIE pacmperneneHus: CtproneHTta (t-
pacnpenenenue), @umepa-Cuenexopa (F-pacnpenenenue), [Tupcona (Xz-pacnpez[eneHHe). IIpo-
BEpKa CTaTUCTUYECKHX THIOTe3. MaTeMaTn4ecKre METO/ bl IIPOBEPKU CTATUCTUYECKUX THUIIOTES.
DNEeMEHTBI TEOPHH KOPPEISAIUU.

4. O0beM yueOHOI THCHUNITUHBI

Bcero 4 cemecTp
Bujabl yueOHoii pa6oThI 3a4. 1./ 3au4. e,/
aK.4yac aK.gyac
O01mas TpyA10eMKOCTh TUCHMILIMHBI 110 3/108 3/108
yueOHOMY ILIaHY
AYyIHUTOpPHbIE 3aHATHUS: 1,33/48 1,33/48
Jlexruu (JIek) 0,44/16 0,44/16
ITpakTuyeckue sanatus (I13) 0,88/32 0,88/32
CamocrosiTeibHasi padora (CP): 1,67/60 1,67/60
Bujx xoHTpoOJIN: 3aver ¢
K3aMeH/3auer OlIeHKOM
Bcero 4 cemecTp
Buabl yueoHoii padoThI 3au4. 1./ 3au4. e,/
acTp.yac acTp.yac
O0mas TpyA10eMKOCTh AUCHHUILIMHBI 110 3/81 3/81
yuyeOHOMY IJIaHY
AYJIUTOpPHbIE 3aHATHUS: 1,33/36 1,33/36
Jlexruu (JIek) 0,44/12 0,44/12
[TpakTnueckue sansatusa (I113) 0,88/24 0,88/24
CamocrosiTeibHasi padora (CP): 1,67/45 1,67/45
Bua xkonTpoas: 3aver ¢
IK3aMeH/3auer OlleHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«JlabopaTopHbie padoThl 10 opranudeckoii xumun» (b1.B.0/1.4)
1. e AUCHUILUIMHBI — TPHOOPETEHUE CTYJACHTAMUA OCHOBHBIX CHHTE3a OPTaHUYECKUX
BCIIIECTB.
2. B pe3yibTaTe M3y4YeHUs] TUCHUILINHBI CTYIEHT J0JI2KEeH::
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Obnadams crienyronumu npodeccuonanbHpiMUA KoMrieTeHusaMu (11K):

- CITIOCOOHOCTBIO IJIAHUPOBATH M MPOBOJUTH (PU3MUECKUE M XUMHUYECKUE IKCIIEPHUMEHTHI,
MPOBOAUTH 00PaOOTKY UX PE3yIbTATOB M OILICHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bl yCTa-
HaBJIMBaTh I'PAHULIbl UX IPUMEHEHUs, IPUMEHATh METO/Abl MaTEMaTHUECKOIO aHalIu3a U Mojie-
JIMPOBAHHMSI, TEOPETUUECKOTO M IKCIIepuMeHTanbHOro uccnenoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS CBOWCTB XMMHYECKHMX JIEMEHTOB, COCAUHEHUH U
MaTepralioB Ha UX OCHOBE JIUIsI peleHus 3a1a4 npodeccnonanbHoi aesterapnocty (ITK-18)

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUUYECKYIO MH(POPMALUIO, OTE€YECTBEHHBIH U 3a-
pyOeKHBII OMBIT 110 TeMaTuke uccieaoBanus (ITK-20).

3uams:

—TEeXHUKY 0€3011aCHOCTHU B 1a00paTOPUU OPraHUYECKON XUMUY;

—IPUHLHUIBI 0€30I1aCHOT0 O0pAaIlleHUs! C OPraHUuYECKUMU COSAMHEHUSIMU;

—METO/Ibl U BUABI XpoMaTorpaduu AJis onpeAesieHUs] COCTaBa PeaKIIMOHHOM CMECH;

—TEOpPETUYECKHE OCHOBBI CHOCOOOB BBIACNCHUS, OUYUCTKU U WACHTU(DUKAIMU OpraHuye-
CKHUX BEILIECTB;

—3KCIEPUMEHTAIbHbIE METO/bI MPOBEJIEHUS OPraHUYECKUX PpEaKLUi, MPOTEKAIOIIUX 10
pa3IMYHBIM MEXaHU3MaM;

—OCHOBHBIE 00IIME METOAMKH B3aMMHOM TpaHC(hOpMAIMK KJIACCOB OPraHHUYECKUX COEIHU-
HEHHIA.

Ymemn:

—IPUMEHATh TEOPETUYECKNE 3HAHUS U IKCIIEPUMEHTAIbHbIE METOAbI UCCIIEA0BaHUs Opra-
HUYECKOW XMMHUU TIPU PEIICHUH MPO(ECCHOHATBHBIX 3a/1a4;

—cdopMynupoBath npobdiaemMy u 000CHOBATH BEIOOP MPUOOPOB U IKCIIEPUMEHTAIBHBIX Me-
TOJIOB UCCIIEZIOBAHUS, TOCTABUTH LIEJIM U 33/1a4l U HAMETHUTb ITyTH UX JOCTUKECHHUS;

—CHHTE3UPOBATh COSAMHEHMSI 110 MPEJI0KEHHON METOIMKE;

—IPOBECTH BBIJEJIEHUE U OUYHUCTKY CUHTE3HPOBAHHBIX BEIECTB HA OCHOBE TEOPETHUECKUX
3HAHUH IO OPTaHUYECKOW XUMUU;

—BBIOMpATh PAllMOHATIBHBIN CIIOCOO BBIIENEHUS M OUUCTKH OPraHUYECKOI'0 COeAMHEHUS;

—MPEJCTAaBIATh JaHHbIE JaO0OPAaTOPHOTO MUCCIENOBAaHUS B BHUJIE TPAMOTHO O(OPMIIEHHBIX
METO/MK;

—MPOBOANTH AaHAJIU3 U KPUTUYECKU OLICHUBATh MOTy4YE€HHbIE SKCIIEPUMEHTANIbHbIE JaHHBIE,
000011aTh 1 J1es1aTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX OMBITOB;

—BBIOpaTh Cr1oCco0 MAEHTU(UKALIUNYA OPTaHUYECKOTO COEMHEHUSI.

Braoemy:

—KOMIIJIEKCOM COBPEMEHHBIX JKCIEPUMEHTAJIbHBIX METO/J0B OPraHHMYeCKOW XMMHUU JUIS
peleHnst KOHKPETHBIX MCCIIEI0BATEIbCKUX 3a/1a4;

—3KCHEPUMEHTAIbHBIMU METOJAMH NPOBEICHUS OPTaHUUYECKUX CUHTE30B.

—OCHOBHBIMU METOJIaMU HACHTU(UKAIIMYA OPTaHUYECKUX COCTUHEHHM

—npreMaMu 00paOOTKH U BbIJENIEHUSI CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSMH OCHOBHBIX 3aKOHOB OPTaHMYECKOW XMMHH Ui COAEP)KaTeNIbHOW HHTEpIIpe-
TalUU MOJYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3Yy/IbTaTOB.

3. KpaTkoe coaepskanue Iy CHUNITHHBI

be3omnacHeie mpremsl U paBuia paboTkl B 1a00paTOpUy OpraHMuecKON XUMHUU.
OO6ue MeToabl paboThl B Jaboparopun opranudeckoit xumuu. Ilocyna, Hanbonee yacTo nmpu-
MeHsiemast B taboparopun. HarpeBanne. Oxnaxaenue. [lepememmBanue. Metoasl naeHTH)UKA-
IIUM 1 OYUCTKU OPraHMYECKUX BellecTB. MaeHTudukanus opraHn4eckux BEIIECTB MOCPEICTBOM
pasnuuHbIX BUI0B xpoMarorpaduu (TCX, xpomaTorpadus Ha Oymare, HOHOOOMEHHAsI XpOMaTo-
rpadus, BOXX), Temnepatypsl miiaBieHus U pedppakTroMeTprur. MeTobl CleKTpalbHON HIEH-
TU(UKAIMYA OPTaHUYECKUX COCIMHEHUH.
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Ilenu u 3agauu SKCIIEPUMEHTAa B OPraHUYECKOM CHUHTE3€. TeopeTHUecKHe OCHOBBI Mpoliecca.
Bri6op ycnoBuit peakuuu. Pacuer cuntesa. OOmme npaBuiia MoAroTOBKH U MPOBEACHUS CUHTe-
3a. Texnuka OezonacHoctu. [Ipubop ans mposenenus cunresa. [Iposenenue omnbita. KoHTpoib
3a XOJOM peakuuu. Beiaenenue, ounctka M aHanu3 npoaykra. CHHTE3bl BELIECTB pa3IMYHbIX
KJIACCOB OpraHnyeckux coeauHeHuil. [IpoBenenmne sxkcrneprMeHTalIbHBIX METOI0B UCCIIEIOBAHUS
peaKuui.
[IpoBeneHune peakuuii, MPOTEKAIOUINX M0 MEXaHU3MaM:
- HyKJICO(PUITLHOTO 3aMEIICHHSI — CHHTE3 TaJIOr €HAJIKAHOB,;
- HYKJICOQUIBHOTO MPUCOCIUHEHHS — CUHTE3 CIOXKHBIX 3(pUpPOB KapOOHOBBIX KHUCIOT, aMUJIOB
KapOOHOBBIX KUCIIOT, a30TCOACPKALINX AJIbJICTUIOB U KETOHOB;
- 3JIEKTPOQHIIBHOTO 3aMEIIEHUSI B apOMaTHUYECKOM Py — peaklMH HUTPOBaHUS, OpOMHUpPOBa-
HUS, CYIb(QUPOBAHNUS;
- peaxkuil 1Ma30TUPOBAHUS U a30COUYCTAHNUS;
- peakiui oxkucieHus (CUHTE3 aleroHa, 1,4-0eH30XMHOHA, OEH30MHON KHUCIOTHI) U BOCCTAHOB-
JICHHUSL.

4. O0beM y4eOHOH JUCHUILINHBI

Bunet yueGHoii paboThl B 3auerHbIx B akanem.
eIMHULIAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2 72
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexumu (Jlek) - -
ITpakTnueckue 3anstus (113) - -
JlaGopaTtopust 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Buj koHTpOJIS: 3a4eT / IK3aMeH - 3auer

Bunel yue6HoI paboTh

B 3aueTHBIX

B actponom.

eIMHULIAX yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 2 %4
AyAUTOpPHBIE 3aHATHS . 0,89 24
Jlexumn (Jlek) - -
ITpakTnueckue 3anstus (I113) - -
JlaGopaTopus 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Buja koHTpOJISi: 3a4eT / IK3aMeH - 3ager

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Du3nyecKkass Xumus uaeanbHoro kpucramia. Kpucramnorpagus» (b1.B.0O/1.5)

1. Heap aucuuniaunbl — GOPMHUPOBAHUE Y CTYACHTOB IPEJCTABICHHUS O BHYTPEHHEM
CTPOEHUH KPUCTAIMYECKUX MaTEpHUajoB, B3aWMOCBSI3M BHYTPEHHETO CTPOEHHUS C BHEIIHEH
dopmoit ¥ PU3MKO-XUMUUECKUMHU CBOMCTBAMU /IS CO37[aHNs ()YHKIIMOHAJIBHBIX MaTepHAIIOB.

Kypc dusnueckoit xumun uaeasbHOr0 KpUCTallla 3aKJIaJblBaeT OCHOBBI 3HaHWM, HEOO-
XOJUMBIX Il U3y4eHHs B IMOCIEIYIOIIEM Ipoliecce 0O0ydeHUs IPYruxX CIEUUaIbHBIX JUCIHU-
wivH. Kypc onupaercst Ha paHee U3ydyeHHbIe Kypchl 00IIel 1 HEOpraHWYeCcKo XuMuu, pusnde-
CKOM XMMMHH, AaHATUTUYECKON XUMHHU, PU3UKU, MATEMATUKH.

2. B pe3ysbTare n3yueHus JMCUHUILJIMHBI CTYAEHT J0JIKeH
Obaaoams crnenyromumu npodeccuonanbHbiMu KommneTeHusMu (I1K):

- CIIOCOOHOCTBIO IJIAHUPOBATh U MPOBOJUTH (PU3MUECKHE U XUMHUECKUE IKCIIEPUMEHTHI,
IPOBOJIUTH 00Pa0OTKY X Pe3yJbTaTOB U OLEHUBATH MOTPEIIHOCTH, BBIIBUTATh TUIOTE3bI YCTa-
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HaBJIMBaTh I'PAaHULBl UX IPUMEHEHUS, IPUMEHATh METOAbl MAaTEMaTUYECKOIO aHaIM3a U MOJE-
JMPOBAHHMS, TEOPETUUECKOTO M IKCIIepUMeHTanbHOTrO rccnenoBanus ([1K-16)

- TOTOBHOCTBIO MCII0JIb30BaTh 3HAHUS OCHOBHBIX (PU3MUECKUX TEOPHUH Ui PEeLIeHUs BO3-
HUKAIOMMX (PU3MYECKHX 3a/1a4, CAMOCTOSTEIBHOIO MPUOOpeTeHHUs (U3UYECKUX 3HAHUH, IIIS
IOHUMAaHMs IPUHIUIIOB pabOThl MPUOOPOB U YCTPOMUCTB, B TOM YUCIIE BBIXOSAIIUX 3 MPEIEIbl
KOMIIETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19);
3namy:

- 3HaThb OCHOBHBIE 3aKOHbI OIPAHEHUsI KPUCTAJJIOB, 3JIEMEHTHI U TEOPEMbI CUMMETPUH, OC-

HOBHBIE TUIIBI KPUCTAJIIMYECKUX CTPYKTYP

- O CBSI3U CUMMETPUU BHYTPEHHEIO CTPOEHHUS KPUCTANIMYECKOTO BEIIECTBA U CUMMETPHUU
ero (pu3nYecKuX CBOWCTB, B TOM YHUCJIE CUMMETPHUM BHEIIHEro 00JIMKa.
-OCHOBHbIE KaTETOPUH KPUCTAIJIOXUMUU U COOTHOIIEHUS MEX1Y HUMU
Ymemn:
-OTPEACTIATh TOUCUHYIO TPYIITY CHMMETPUH | MTPOCTHIe (POPMBI IpaHel KpUucTasa,
-HCI0JIb30BaTh 3aKOHBI KpUCTaJIOrpaduu MpH ONPEIeIeHUH CUMMETPUHN KpUCTaILIa,
- CTPOHUTH THOMOCTEpeorpaduIecKre MPOCKIIMN KPUCTALTHYECKUX MHOTOTPAaHHHUKOB.
Braoemy:

- KQUE€CTBEHHBIM M KOJIMYECTBEHHBIM HaBBIKOM OINMCAHUS CTPOEHMSI U CBOWCTB KpPHUCTAJLIOB,
00yCJIOBJIEHHBIX UX BHEIIHEH U BHYTPEHHEH CUMMeETpUell U KpUCTAIUIOXUMUYECKUMH OCO-
OEHHOCTSIMU CTPYKTYpBI

3. Conep:kanue pa3aeoB JUCHHILIHHBI

Paznen 1. Kpucramnorpagwusi.

1.1. BBenenue.

[Ipenmer xpucramiorpaduu, ee MECTO Cpelu IpYrMX €CTeCTBEHHbIX Hayk. OOmias xa-
PaKTEPUCTUKA KPUCTAJUIMYECKOTO COCTOSHUSA. MOHOKpPUCTAJIBI, MOJIMKPUCTAIUIBI, TEKCTYPBI,
KUJKUE KpUCTAJIbl. MaKpOCKOIIUYECKHE XapaKTEPUCTUKU KPUCTAIIIOB - OJTHOPOJAHOCTh, aHU30-
TPOIHUsL, CAMMETpPHsI, CIOCOOHOCTh K caMmoorpaHeHuto. Ilonstie raburyca kpucramia. DieMeH-
ThI IPOCTPAHCTBEHHOMN PELIETKU KPUCTAJUIOB: y3€I, Psi, IUIOCKas CeTKa.

1.2. OcHOBHBIE 3aKOHBI OTPaHEHUsI KPUCTAIIOB.

CuMMeTpHsi BHEIIHEr0 O0JIMKa U BHYTPEHHETO CTPOEHHS KpPHUCTajula; OrpaHKa KpUCTa-
Ja, KpucTajulnueckas pemerka. CUMBOJIBI TpaHEN U HalpaBiieHUH B Kpuctauie. MHaexkce Mu-
nepa, napamerpsl Belicca. 3akoH nocrosiHcTBa yrioB (H. CreHona). 3akoH pallMOHaIbHBIX Ia-
pameTpoB, 3aKoH I'arou, 3akoH bpase.

1.3. Kpucramiorpapudeckue npoeKui KpUCcTauioB.

[Tonsatue nonsipHoro xomiuiekca. Chepuueckas npoekuusi. Crepeorpapudeckas Mnpoek-
. ['HomocTepeorpadu deckas mpoekuus. OnpeneneHne CUMBOJIOB rpaHelt u pebep. 3akoH
30H.

1.4. CummeTpus kpuctajuioB. TouedHble TPYIIIEI CHMMETPHH.

[TonsiTe o cumMMeTpuu. DIEMEHTHl CUMMETPUHM KOHEUHBIX (QUIyp: MIOCKOCTh CUMMET-
pHUH, LIEHTP MHBEPCHH, MPOCTbIE MOBOPOTHBIE, NHBEPCHUOHHBIE U 3€PKaIbHO-IIOBOPOTHHIE OCH
cuMMeTpur. Teopembl 0 CI0KEHUH 3JIEMEHTOB CUMMETPUH. AHAIMTHYECKasl 3alUCh MTpeodpaso-
BaHUN CHUMMETpUHU. ToueyHbIE TPYINIBl CUMMETPUM: €IMHUYHBIE U CUMMETPUYHO- DPaBHbIE
HarnpaBieHus. Kpucramiorpagudeckue Kareropuu, CHHTOHMH. BbiBom 32 TOYEUHBIX TPYMI
cummetpun. Knacesl cummerpun kpuctauioB. KpatHocTs rpynn cummerpun. CUMBOJIMKA TPYIIIT
cuMMeTpuu: yuebHasi, MexayHapoaHas, [llendnuca. Kpucrannorpaguueckasi cucrema Koopau-
HarT.

1.5. CummeTpust BHENTHETO 00JIMKa KPUCTAIIIOB.

®opwmbl kpucTauioB. YactHas u obuie npocTbie GopMbl KpucTayuioB. OTKpBITHIE U 3a-
KpbIThIe TIpocThie (hopMbl. [IpocTeie popMmbl KpucTamioB Hu3lel kareropuu. [Ipoctsie popmbl
KpHUCTaIOB cpefHeit kareropuu. [IpocTeie popmMbl KpUCTAIUIOB BhIcIIel kaTteropuu. Onpenene-
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HUE TOYEYHOW TPYIIbI KpUCTAJlJIa Mo ero BHemHeMy o0nauky. [loctpoenue ranomocrepeorpadu-
YEeCKUX MPOEKINHA KPUCTAIUIMYECKUX MHOTOTPAaHHHUKOB.

1.6. DneMeHTbl CHMMETPUHU KPUCTAIUIMYECKUX CTPYKTYP.

[IpoctpanctBennsie rpynmnsl E.C. @enoposa. [IpocTpancTBeHHast pelieTka — TIaBHBIN
3JIEMEHT CUMMETPHUU KPUCTATUNINYECKUX CTPYKTYP, TEOMETPUUECKOE IPEICTABIICHUE TPEXMEPHOM
MEePUOIUYHOCTH PACIIOIOKEHUS aTOMOB, HOHOB, MOJIEKYJI. DJIeMEeHTapHas siueiika: 14 pereTok
bpage. ba3uc sueliku. TpaHCIALMOHHBIE 3JIEMEHTH CHMMETPHUU: TUIOCKOCTH CKOJIB3AILIEr0 OTpa-
JKEHHS U BUHTOBBIE OCH. TeopeMbl 0 COYETaHNH ONepaIiii CHMMETPUH CTPYKTYp . O0mue npen-
craBieHus 0 230 mpoCTpaHCTBEHHBIX Ipynnax, MPUHLMIBI UX BbIBOJA. CHMBOJIMKA MPOCTpPaH-
CTBEHHBIX Tpymil. [IpaBuibHbIE CUCTEMBI TOYEK, UX XapakTepuctuku. OOpatHas pemerka. Oc-
HOBBI PEHTT€HOCTPYKTYPHOI'O aHAJIN3a KPUCTAIUNINYECKHUX TeJ.

Pa3nen 2. OCHOBBI KpUCTANIOXUMUHU.

2.1. KpucramioxuMuyeckue XapakTepUCTUKUA CTPYKTYPBI.

OCHOBHBIE MOHATUS U TEPMUHBI KPUCTAIUIOXUMHUU: KOOPAMHALMOHHOE YUCIO, KOOPIU-
HAI[MOHHBII MHOTOTPAaHHUK, YUCIO (OPMYIbHBIX €AUHUI. THUIBI XMMHUECKON CBA3M M UX pea-
JAU3alus B KPUCTAUIMYECKUX CTPYKTypax. OrmpeleneHne aTOMHBIX M MOHHBIX paaunycos. ['eo-
METPUYECKHUE MTPEAEIIbl YCTOMYMBOCTH HOHHBIX CTPYKTYP.

2.2. Kpurepuu yCTOWYMBOCTU CYIIECTBEHHO HMOHHBIX KPUCTAJUIOB, mpaBuia llomunra.
[TpaBuiio AGera, DHeprus pemeTkd HOHHBIX kpuctawioB (bopu), nukn bopua-I"aGepa. 3akoHo-
MEPHOCTH CBSI3bIBAIOIIME MEPUOAUUECKYI0 CUCTEMY M MOHHBIE Paauychl. 30HHAs SHEpreTHye-
CKasl CTPYKTypa KpUCTaJlIa, METAJUIbI MTOJIYIIPOBOJIHUKU U JIUAJEKTPUKHU. MeTrajuinueckas CBA3b
U €€ CTPYKTYPHbIE CBOWCTBA, IEPEXOIHBIE CTPYKTYPHI (OT METAJUINYECKON K KOBAJIEHTHOM).

2.3. Teopusi IIIOTHEUIIMX YIAKOBOK U €€ MCIOJIb30BAHUE IIPU ONMCAHUU CTPYKTYpP KpH-
CTaJIJIOB.

JIByxcrnoiiHas (TekcaroHalbHas) U TpexclioiiHas (KyOuueckas) MIOTHEHIINE IIapoBbIE
YHaKOBKHU. THIBI MYCTOT B IIApOBBIX ymakoBKax. M300pakeHue CTPYKTYPHBIX THUIIOB C IOMO-
IIbI0 MHOTOIPAaHHUKOB. [IpuMepbl CTPpYyKTyp, NOCTPOEHHBIX HA OCHOBE I'€KCArOHAJIbHOW IUIOT-
Helmeld ymakoBku (Mg, ZnS-Bropuut) u 6e3 Hee (C-rpadur). [Ipumepsl KpucTasIMYeCKUX
CTPYKTYp, MOCTPOEHHBIX Ha OCHOBE TpexcioiHol mimotHedmei ymakoBku (Cu, NaCl-ranwur,
ZnS-canepur, CaTiO3-nepoBckut) u 6e3 Hee (C-anmas, o-Fe, CsCl). [IpuHnmme! onucaHus
KPUCTAIIMYECKUX CTPYKTYp 0€3 MIOTHEHUIINX ymakoBOK. MHOrocnoiHbe yrnakoBkH. [Ipumepsr
OTIMCAHUS MHOTOCIIONHBIX yrakoBok: pyTuia TiO,, mmuHern MgAl,O,, kopyana Al,O3 u ap.

2.4. OCHOBHBIE KaTE€rOpUU KPUCTAINIOXUMHUH U COOTHOLLIEHUS MEXAY HUMH. 3aKOH AIOH.
TBepabie pacTBOphl U (ha3oBble nuarpaMMbl. PaKTOp TOJEPAHTHOCTH U MOJIEIbHBIE CTPYKTYpPHI
INonpammuara. CtpykTypHas romoisiorusi. @a3pl BeIYMTaHUS U BHeApeHUs. [lceBnocummerpusi.
[Ipou3BoHBIE U BBIPOXKIEHHBIE CTPYKTYpbI, apxeTun. CTpyKTypHash TOMOJIOTHS Ha IpUMEpe
TJIMHUCTBIX MUHEPAJIOB.

2.5. Uzomopdusm u noaumMopdusm.

N3ocTpykTypHOCTh M n30Mop¢u3M. Turbl nzomopdusMa: COBEpIICHHbII U HECOBEPIIEH-
HBIH, U30- U TeTEePOBANICHTHBIN. TBep/Ible pacTBOPHI 3aMElIEHUs, BHEAPEHUs, BbiunTanus. [Ipe-
nenbl n3oMopdHoit 3amectumoctu. da3oBbie Mepexoabl MEPBOro M BTOPOTO poja Ha MpUMEpE
SiO;. Temneparypa Kropu. Pasmuunbie cinydam nonumopdusma. V3MeHeHHEe CHUMMETpUU U
CBOICTB KpHCTaIOB IpH (ha30BbIX nepexonax. [lonurumnus.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auerHbIX enu- B akanem.
Bupl yue6HOI paboThI HHUILIAX gacax
OO0mas Tpy10eMKOCTb JUCIUILIHHBI 110 y4eOHOMY 3 144
IJIAHY
AyIUTOpHBbIE 3aHATHUS: 1 36
Jlexumu (Jlek) 0,5 18
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[Tpaktrueckuesanstus (113) 0,5 18
CamocrosiTesibHas padora (CP): 1 36
Buja xkoHTpoJisi: 3k3amMeH 1 36
B 3auerHbIx enu- B akanem.
Bupl yue6HO# paboThI HHULaX yacax
OO0masi Tpy10€eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY 3 81
IUIAHY
AyIMTOpHBIE 3aAHATHS: 1 27
Jlexumu (Jlek) 0,5 13,5
[Tpaktuueckuesanstus (113) 0,5 13,5
CamocrositesbHas padora (CP): 1 27
Bua KOHTpOJISA: IK3aMeH 1 27

AHHOTaNUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«IIpoueccnl B razax u B Bakyyme» (b1.B.0/1.6)
1. leab AUCHMILUIMHBI — JIaTh CTYACHTAM 3HAHHS O METOJaX IMOJY4eHUs, U3MEPEHUS U

COXpaHEHHs BaKyyMma, O (PU3MKO-XUMHUYECKOW MPUPOJIE MPOILECCOB, MPOTEKAIONINX B BaKyyMe
IIPY B3aUMOJICHICTBUHU PAa3IMYHBIX YaCTHIL C TOBEPXHOCTHIO TBEPABIX Tel. Kpome Toro kypc mnpe-
CJIelyeT Lieb JaTh CBEJCHUS O IPUHLIMIIAX IPOEKTUPOBAHUS BaKyyMHBIX YCTAaHOBOK U MOJ00pa
000py0BaHus Ui Pa3IMUHbIX TEXHOJIOTMYECKUX 3a/1a4.

2. B pe3yabTaTe M3y4eHUs IMCUMILUINHBI 00y4al0 M IACH 10JI2KeH

Obaaoams crneayromumu npodeccuonanbabiMu KommeTeHusMu (I1K):

TOTOBHOCTBIO NPUMEHSTh AHAIUTUYECKUE U YHMCIEHHBIE METOBI PEUICHUS MOCTABJIECHHBIX
3a/1a4, UCIOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUH, TPOBOJAUTH 00pabOTKY
UH(pOPMALIUU C MCIIOJIb30BaHUEM NMPUKIIAJHBIX MPOTPAMMHBIX CPEACTB cepbl npodeccuo-
HaJIbHOM JIeSITEIbHOCTH, UCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTHMH U 0a3bl JAaH-
HBIX B CBOEW NpodecCHOHATBHON 00JacTH, MaKeThl MPUKIAAHBIX MPOTrpaMM s pacueTa
TEXHOJIOTUYECKUX apaMeTpoB obopynoBanus (I1K-2);
TOTOBHOCTBIO K OCBOCHHIO U IKCILTyaTallid BHOBb BBOAUMOro obopynosanus (I1K-8);
TOTOBHOCTHIO MCIIOJIb30BaTh 3HAHMSI OCHOBHBIX (PM3MYECKUX TEOPHUM JJIsi pelIeHUs BO3HU-
KaloUMX (U3MUYECKUX 3a/1a4, CAMOCTOSTEILHOIO NMPHOOpeTeHNs (PU3NUECKUX 3HAHWM, JUIs
MOHMMAaHHUS MPUHILIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCJIE€ BBIXOASIIUX 3a Ipe-
JIeJTbl KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus (I[TK-19);

Snamo:

—TEOPUIO U OCHOBHBIEC MOHATHUS (PU3UKHU BaKyyMa;

—METO/Ibl TOJIyYEHHUsI BAKYyMa U OCHOBHBIE THUIIbI BAKYYMHBIX HACOCOB;

—METO/Ibl U3BMEPEHUS HU3KUX J1aBJICHUH.

Ymemo:

— 000CHOBaHHO BBI6I/IpaTB MCTOABI IMOJYYCHHA BaKyyMa, COOTBCTCTBYIOIIUC 3aJavdaM

9KCIICPUMCHTA,

—HCMOJb30BaTh Pa3INYHbIE TUIIHI MAHOMETPOB;

Bnaodemu:

—METOJaMH pacueTa U KOHCTPYUPOBAHMSI BAKYYMHBIX CUCTEM,;

—IPaKTUYECKUMHU HaBbIKaMU NapLUaIbHBIX TABICHUM.

3. KpaTkoe cogep:kaHue TUCHHUIINHBI

1. MosnekyIsipHO-KHHETHYECKAsI TEOPUS pa3PEKEHHBIX Ta30B.

Bsenenue. [lonATHE 0 BakyyMe, BAKYyMHOM TEXHUKE, BAKYYMHBIX CUCTEMAax U yCTaHOB-

Kax. Poinb BakyyMHBIX MpPOLIECCOB B MPOM3BOJACTBE 3JIEKTPOHHBIX MPUOOPOB U BBIPALIUBAHUU

67



MOHOKpHUCTaIIOB. BakyyM kak pabodast cpefa 31eKTpOBaKyyMHbIX npuOopoB. Posib Bakyyma B
OCYILIECTBJICHUN TEPMOSACPHBIX pEaKUUil, UMUTALUN YCIOBUI KOCMHYECKOI'O IPOCTPAHCTBA, B
METaJUIyprUu€CKOU MPOMBIIITIEHHOCTH.

OcHoBHble TOHATUSA (PU3MKU BakyyMma. J[mmHA CBOOOMHOTO mpobera MOJEKYJ, YUCIO
CTOJIKHOBEHUH MOJICKYJI MEXIY COOOH, YHMCIIO CTOJKHOBEHHUH MOJIEKYJ CO CTeHKou. Uwucio
Knyncena.

SIBneHust mepeHoca B Pa3peKEHHBIX Tra3ax. 3aBUCUMOCTb KO3(DPHUIIMEHTOB BS3KOCTH,
TETUIONPOBOAHOCTH U UG Py3UH B pa3peKEHHBIX ra3zax OT AaBJICHHS U TEMIIEPATYPHI.

[IpomyckHasi cnocoOHOCTh TPYOOIPOBOAOB U OTBEpCTUH. MONEKYISPHBIN, MOJIEKYISIp-
HO-BS3KOCTHBIM M BSI3KOCTHBIM peXHMbl TeueHUs ra3oB. [loTok raza. Pacuer mponyckHOW cno-
coOHOCTH TPYOONPOBOJIOB B Pa3IMUHBIX PEKUMax TeueHus. Pacder mpomyckHO#l criocoOHOCTH
orBepctuil. [I0TOK ra3a nmpu HaTEeKaHWU B BAKyyMHBIE CUCTEMBI. TepMOMOIIeKyYISIpHBIH 3 eKT.

MonekynspHble MpoLecChl Ha MOBEPXHOCTH TBepAbIX Tei. Ilpoueccsl, nmpoucxonsuiue
IIPU CTOJIKHOBEHUU aTOMOB M MOJIEKYJI C TOBEPXHOCTHIO TBEPBIX TEJl. AKKOMOJALMS U KOH/ICH-
carus. Koadpduuuent akkomonanuu. CKOpOCTh UCTIAPEHUS ¥ KOHJEHCAIIMH TBEPABIX TE.

AncopOuust ra3oB npu HU3KUX JaBieHusX. OcoO0eHHOCTH aacopOLUU Ta30B MPU HUZKUX
JaBJICHUSIX. BiusHue reTeporeHHOCTH MOBEPXHOCTH Ha afcopOLuio ra3oB. YpaBHeHue JyOuHu-
Ha-PanymkeBnua. Kunernka ancopOuny npu HU3KHUX JTaBICHUSX.

B3auMozeiicTBre HOHOB M 3JIEKTPOHOB C OBEPXHOCTHIO TBEPbIX Tel. IIpouecchl, mpo-
UCXOJAIINE IPU B3aUMOJIEHCTBUU HOHOB C IOBEPXHOCTHIO TBEP/BIX TEII.

Paccesnue u nornouieHre HOHOB TBEPABIMU TeiaaMu. Vcrnoap30BaHNE HOHHBIX IIyYKOB B
TEXHOJIOTHH 3JIEKTPOHHBIX IPHOOPOB.

[lornonienne MOHOB TBEPABIMU TeJIaMU. [|BUKEHNE YCKOPEHHBIX HOHOB B BEIIECTBE.

SAnepHast u SIEKTPOHHAS TOPMO3HAs CIIOCOOHOCTh. Benuunnaa mpobera mOHOB B TBEPBIX
tenax. PacnpeneneHne BHEAPEHHBIX MOHOB MO IiyOonHe. Moaudukanms cBONCTB TBEPIBIX Tel
MOHHOM OomOapaupoBkoil. MlonHoe nerupoBanue. MonHoe pacnbuieHust matepuanos. [loporo-
Bas sHeprus pacnbuieHus. Koadduuuent pacnbiienus. MloHHoe TpaBieHHe OBEPXHOCTH TBEP-
JIBIX Tell.

IIpoueccel, mMpouCXOAsIIME NPU B3aUMOJAEHUCTBUU DJIEKTPOHOB C TBEPIABIMHM TEJIAMH.
VYrpyroe u Heynpyroe paccestHue 3JIEKTpPOHOB. JIBMKEHME MOIJIOMIEHHBIX 3JEKTPOHOB B TBEP-
IbIX Tenax. ['myOMHa MpOHMKHOBEHUS 3JEKTPOHOB B TBepnaoe Teno. TemoBble 3(h(eKThl mpu
B3aMMOJICHCTBUM JIEKTPOHOB C TBEpABIMU Tenamu. PacripeneneHue MIOTHOCTU MOTJIOMIEHHOMN
DHEPruH. DJIEKTPOHHO-IIyY€BOE IUIABJICHUE U NCTIApEHNUE.

2. MeTo/1bl TOJTy4€HUs BaKyyMa.

IIpouecc oTKauky, OCHOBHBIE XapaKTEPUCTUKH MPOLECCa: MPEAENIbHO JOCTURKUMOE JaB-
JeHue, ObICTpoTa JACWCTBUS Hacoca, ObICTPOTa OTKAYKU cucTeMbl. OCHOBHOE YpaBHEHHUE Baky-
YMHOH TEXHHKHU.

Knaccudukanus HacocoB i moiaydeHus: Bakyyma. [IpuHiun gecTBus, XapaKTepucTu-
KM, KOHCTPYKIIMH U 00JIACTH NMPUMEHEHHS] HACOCOB PA3IMYHbBIX TUIIOB: MEXaHUYECKHUX, MOJIEKY-
JSIPHBIX, TAPOCTPYHHBIX, COPOLIMOHHBIX, KPUOTEHHBIX U HOHHO-COPOLIMOHHBIX.

XuMudeckoe MorjolieHue ra3oB. PacnbuiseMble M HepacHblIsieMble Ta30MOTIOTUTENH:
COCTaB, KOHCTPYKIIMU, OCHOBHbIE XapaKTEPUCTUKH, 00IaCTH IPUMEHEHHUSL.

3. U3MepeHune HU3KUX TaBJICHUM.

Knaccudukanus MeTonoB u3mMepeHus o01ero JaBieHus. MexaHndeckue, 5KUIKOCTHBIE,
TEIUIOBbIE, 3JIEKTPOHHBIE U MarHUTHbIE MaHOMETPHI. [IpuHIMI eHCTBUS, XapaKTEPUCTUKH, KOH-
CTPYKIMH, O0JIACTh PUMEHEHHUSL.

['pamynpoBka MaHOMETPOB MJIsi M3MEPEHUS HU3KUX AaBieHUl. CTaTUYecKHe METOJIbl
IPagyUpOBKH MaHOMETPOB- METOJl OObEMHOI0 PACHIMPEHUS, METOJ MEIJICHHOTO BO3PACTaHUS
JaBieHud. JluHaMuyeckue MeToAbl IPalyupOBKH, CTAHAAPTHBIA METOJ IPajyupOBKA MaHOMET-
pOB
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N3mepenue napuuanbHbIX gaBieHud. KOHCTpyKUIMK U MPUHIUIBI pabOThl MPUOOPOB AJIst
aHaJM3a Ta30BbIX CMECEH NMPH HU3KUX JABJICHUSAX: CTATUYECKUH MacC-CIEKTPOMETP C MarHUT-
HBIM TI0JIeM, PE30HAHCHBIA pPaJMOYaCTOTHBI Macc-CIIEKTPOMETP, BPEMSIIPOJIETHBIM Macc-
CHEKTPOMETp, GHIBTP Macc.

4. OCcHOBHBIE IPUHIIUIIBI pPacyeTa U KOHCTPYUPOBAHUS BaKyyMHBIX cUCTeM. [IpuHIUIBI U
METO/bI pacueTa BaKyyMHBIX CHCTeM. THIOBBIE BaKyyMHbIe CUCTeMBI. BpiOop ko3¢ dunmenton
UCIIOJIb30BaHUsI HAcOCOB. Pacyer razoBbIX MOTOKOB U NMPOBOJUMOCTH 3JIEMEHTOB BaKyyMHBIX
cucteM. Bei0op BakyyMHBIX HacocoB. PacueT ¢opBakyyMHOro OayiioHa.

[IpoMbIiieHHbIE BAKYYMHBIE arperaThl.

4. O0beM y4eOHOIl 1 CIUTITHHBI

B 3aueTHEBIX equ- B akazem.
Bunst yaeOHoI paboThI HHUILIAX yacax
O0mas Tpy10eMKOCTb JHCHUILINHBI 110 Y4eOHOMY 4 144
IJIAHY
AyIMTOpHBIE 3aHATHS: 2 64
Jlexuunu (Jlek) - -
[Tpaktuueckue 3ansatus (I113) 1 32
JlaGopaTopHbie paboTsr (JIP) 1 32
CamocrosiTesannas padora (CP): 2 80
Bua KoHTpoOJIsI: 3a4eT ¢ OlleHKOH - -
. Bceero
Bunet yueGHoi paboThl 3au. e, Actp. wac.
OO0masi Tpy10eMKOCTb JMCUMILIHHBI IO Y4eOHOMY 4 108
ILUIAHY
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 2 %4
Jlextuu (Jlek) 1 27
nabopaTopHsle 3aHaTus (JI3) 1 27
CamocrositesbHas padora (CP): 2 54
KonTakTHas camocrositensHas pabota 0,25 6,75
CamocTosiTeIbHOC U3YUYCHHE PA3/IeNIOB AUCITUTUIHHBI 1,75 47,25
Buabl koHTpOJIsi: 3a4eT ¢ OHEeHKOMH - -

AHHOTanus padoveil NPOrpaMmbl IUCHUIIITHHBI
«Axonorus» (b1.B.0/1.7)
1. Heap AucHUMIHHBI «DKOJIOTHS» — CHOPMHUPOBATH Y CTY/IEHTOB MPECTABICHNUE O COBPEMEH-
HBIX DKOJIOTHYECKUX MpodiieMax, 0 (PU3UKO-XUMUYECKUX MPOIleccax, MPOTEKAIOIMNUX B Pa3IHy-
HbIX KOMITIOHEHTaX OKpPY’KaIoIIEeW Cpellbl U O CTENEHU AHTPONOTEHHOTO BO3ACHCTBUSA Ha 3TH
MIPOIIECCHI; BBHIPAOOTATh y CTYJAECHTOB HABBIKM CHCTEMHOTO IMOJX0Ja K M3YYEHHUIO U PEHICHUIO
HKOJIOTMYECKUX TIPOOJIeM, BOHUKIIIUX B PE3YIbTATe MPOMBIIIICHHO-X03SIMCTBEHHOH JesITeNbHO-
CTH YEJIOBEKAa, Pa3BUTh MBIILICHNE, MO3BOJISIIONIEE MPABUILHO OLICHUBATH JIOKAJbHBIE U OT/a-
JIEHHBIE MOCIEACTBUS IPUHUMAEMBIX PEUICHUN AJI1 OKPYKAIOIIEH Cpelbl U YEeTOBEKA.
2. B pe3yabrare M3y4YeHHs AUCHUILUIMHBI O00YYAKIIUICA MO MporpaMMe 0akajaBpuara
JOJIZKEH
Obnadams CIETYIONTUMA KOMITETCHIIHSIMU:
— TOTOBHOCTHIO MCHOJBh30BaTh 3HAHUS O COBPEMEHHOW (PU3MUECKOW KapTHHE MHUpa, MPO-
CTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHHMHM BEIIECTBA JUIsl TOHUMAaHUS
OKpyXarouiero mupa u sisnennit npupozsl (OI1K-2);
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— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUS O CTPOSCHUM BEUIECTBA, IPUPOJIE XUMUUECKON CBSI3U
B Pa3JIMUHBIX KJIACCAX XUMUYECKUX COCAMHEHUH JUIsi MOHUMAaHUs CBOMCTB MaTepUaIOB U
MEXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxatomiem mupe (OITK-3).

— OCHOBHBIE 3aKOHBI O0OLIEH HKOJIOTHH;
— 3aKOHOMEPHOCTH CTPOCHUS U (PYHKIIMOHUPOBAHUU OHOCQEPHI;
— COBPEMEHHBIE IKOJOTHUECKUE POOIIEMBI;
— OCHOBBI PAIMOHAIBHOTO MTPUPOJIOTIONIE30BAHMS;
— OCHOBHBIE NPUHLIMIIBI 3aIIUThI IPUPOJHON CPE/Ibl OT AaHTPOIIOIEHHBIX BO3/I€HCTBUIA;
— CTpOEHHE OCHOBHBIX reocep 3emMin U OCHOBHBIC (PH3UKO-XMMHUYECKHE MPOIECCHI, TPO-
TEKaIoIINe B HUX;
— OCHOBHBIE MOHATHS U MPUHIMITBI KOHIIETIUN YCTOHYUBOTO Pa3BUTHS;
— OCHOBHBIE CBE/IEHUS O IT100aJIbHON MpobiieMaTHKe, MPUPOAHBIX pecypcax, MiIaHeTapHbIX
TpaHUIlaX, aHTPOIOTEHHOM BO3JICHCTBHM Ha OKPYKAIOUIYIO Cpelly, YIpaBJICHHUU Kade-
CTBOM OKpY’Karolei cpeapl;
— TPUHIUIBI 3€JICHOW XUMUH;
ymemy:
— TPUMEHSATH MOJyYCHHBIE 3HAHUS JUISl OLICHKH COCTOSIHUSI OKPYXKAIOIIEH Cpelbl U paruo-
HAJIbHOT'O UCIOJIb30BaHUS IPUPOIHBIX PECYPCOB;
— HCTOJIB30BaTh CETEBBIE KOMITBIOTEPHBIC TEXHOJOTHH M 0a3bl JAHHBIX JUIS PEHICHUS KOH-
KPETHBIX 3KOJOIMYECKHX MpoOiIeM;
enadems.
— MOHATUIHBIM amnmnapaTroM B 00jacTu OOLIeH 3KOJIOIMH, PallMOHAIBHOIO MCIOJIb30BAHUS
NPUPOHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH CPEJIbI.
— Kparkoe coaep:xanue 1 CHUIITHHBI
BBenenrie, 0CHOBHBIEC TOHATHS AUCIUTUTAHBI.
MecTo AMCHUIUIMHBI B cCHCTeME OOIIEero ¥ XMMUYECKOTo 00pa3oBaHus. JKoIorndeckoe oopaso-
BaHUE U 00pa3zoBaHue JUIsl ycTOWUMBOro pa3zsutus. OO1ecTBo U okpysxaromas cpena. [lonstue
YCTOMYUBOTO PA3BUTHUS.
Mooynw 1. O6mme Borpocs! skojoruu. buocdepa. buoskonorus. buocdepa n ycTonunBOCTS.
1.1 OcHoBHBIE 3aKOHBI 3K0sIOTUHU. bruoskonorus. ITonsaTue 06 s3xocuctemMax. Y CTOWYMBOCTh KO-
cucreM buocdepa, ee 3BonONUS U yCTONYMBOCTh. DKOCUCTEMBI 3€MJIM U YCTOWYUBOCTh. Oc-
HOBHbIE CBe/IeHUs O maHere 3emiisi. OCHOBHBIE MOHITUS KOJOTHH. 3aKOHBI U IPUHIUIIBI 3KO-
norun. [ToToku »HEpPrMU M BemecTBa B dKocucTeMax. OCHOBHBIE OMOTEOXMMHUYECKHE IUKIIBI
(kpyroBopoThl BemecTB). LlukinnyHoCTh nporeccoB B Ouochepe u ycTOHIUBOCTb.
1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh Ouochepsl. Jlemorpaduueckue npoOiaeMsl
JlnHaMuKa 4eI0BeYeCKON MOIYIISIIIH, POXKIaeMOCTh, CMEPTHOCTbB, BO3pacTHas CTpykTypa. [Ipo-
OJ1eMBl COBPEMEHHOTO 3Tara pocTa YUCIEHHOCTH HaceseHus. ['eorpaduueckoe pacnpeneneHue
HaceJIeHHs. PerynmupoBaHue HapoIOHACEICHUSI.
Mooyne 2. Ctpoenue u coctaB reochep 3emmu. OcHOBHBIE (U3UKO-XUMHUYECKHE TMPOIIECCHI,
MpOTEKaroIue B reocdepax
2.1 Atmocdepa 3eminu
Crtpoenue atmochepsl, posib POTOXUMUYECKUX peakuii B JOPMUPOBAHUHU COCTaBa aTMOC(HEPHI.
[TapuukoBslit 3 dexT. [TapHukoBsie ra3sl B atMocdepe. Knmumarndyeckue nociaeicTBUS aHTPOIIO-
TEeHHOU NesITEIbHOCTH.
Pacnpenenenue koHueHTpanuu o30Ha B atmochepe. O30HOBbIH cioil. [IpupoaHblii UK 030HA.
CoBpeMEHHOE COCTOSTHHE 030HOBOTrO ciiof. [locneAacTBUsi pa3pylieHHs 0O30HOBOTO CJOSI 3eMJIU
JUIs yesioBeka u onocdepsl B nenom. CtpaTochepHblii 030H U TPOIOChEpHBIA 030H: CXOJICTBO U
pasnnuust. MexyHapoaHOE COTPYIHUYECTBO B 00JIACTH OrpaHHUYEHHE TPOU3BOACTBA U UCIONb-
30BaHUs 030HOPA3PYLIAIOIINX BEIIecTB. MOHpealTbCKUil POTOKOI.
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KucnotHble 10311 U poLiecchl OKUCICHHs TpuMeceit B Tponocdepe. POTOXUMUYECKUN CMOT.
2.2. Tuapocdepa 3emaun

Bunet Bog Ha 3emue. IlpecnHbie Boawl. ['maposnornyeckuii muki. ['7oOambHbIE YKOJIOTHYECKHE
npoOsieMbl ruapocdepbl. [TTaBHbIE KATHOHBI U AHHOHBI MPHPOAHBIX BOJA. KHCIOTHO-OCHOBHOE
paBHOBecHE B MPUPOAHBIX Bojax. lllenoynocTs npupoanbix Boja. OCHOBHBIE IPUYHHBI, ATAIbI U
MOCJIEACTBUSI 3aKUCIEHUS IPUPOJHBIX BOJOEMOB. OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE MPOLIEC-
Chl B IPUPOJHBIX BojoeMax. Ctparudukaius npupoJHeix BogoeMoB. [Ipouecch adprpodukanum
BOoZi0eMOB. [IpuumnHbl 1 nocnencTBus.

2.3. JIutochepa 3emin

3emuas kopa. [louBa. Ctpoenue nouBeHHoro ciosi. CoctaB mouB. OpraHuyecKkue BEIIECTBA B
nouBe. Ponb JKMBBIX OpraHu3MoB B ()OPMHUPOBAHMU MOYBEHHOIO CJOs. TspKenble METalljibl B
noyse. [lerpananus nous. BogHas u BeTpoBasi 3po3usi OYB.

Mooyns 3. AHTPOIIOTEHHOE BO3/CICTBHE HA OKPYXKAIOIIYI0 CPEly U pallOHAIBLHOE MPUPOJIO-
[10JIb30BAHUE

3.1. Ilpupoansie pecypcnl. [lonarue 06 0TX0Aax IPOU3BOICTBA U MOTPeOIeHNUS. MaloOTXOIHbIE
1 0€30TXOTHBIC TIPOU3BOICTBA.

3.2 TloHaTue O IUTAHETApHBIX TpaHHUIAX. AHTPONOTEeHHBbIE BO3MYIIECHUS OMOTEOXHMHUYECKUX
UKJIOB a30Ta u pocdopa. OCHOBHBIC IPUHIIHITBI 3€TICHON XUMUH.

Mooyns 4. YcToiunBoe pa3BUTHE

[TorsiTie 00 YCTOWYMBOM pa3BUTHH. VICTOpWS CTAaHOBIICHUS MOHSITHS. BKIal OTEUECTBEHHBIX
yuenbix. Llenu ycroiunBoro paszsutus OOH. MexayHaponHoe COTpYIHHMYECTBO B 00IacTH
YCTOHYHMBOTO pa3BUTHs. [IpOMBINIUICHHAS YKOJIOTHS U 3€JICHasi XUMUSI KaK HHCTPYMEHT obecrie-
YEeHUs] YCTOWYMBOTO Pa3BUTUS. DKOJOTHYECKAsl ITUKA.

4. O0beM IMCUMILIMHBI M BUABI YU4eOHOiIl padoThl

N B 3auernbix | B akagem.
Bug yue6Hoi paboThl
eIMHULIAX qacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 3,0 108
KonraktHas padora (KP): 0,9 32
Jlexruu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Pecdepar / camocrosiTenbHas mpakTuyeckas padora 1 36
CaMocCTOsITeTbHOE H3YUYCHHE TUCIIUTUTAHBI 1,1 39,8
KonTtakTHas camocrosiTenbHas paboTa 0,2
Bua koHTpoOJIA: 3aueT - -
. B 3auernbix | B actp. ya-
Bun yaeOHO# paboThI J—— cax
OO011asi TPYA0EMKOCTh IMCHMILUIMHBI 0 Y4€OHOMY IJIAHY 3,0 81
Kounrakthas pa6ora (KP): 0,9 24,3
Jlexumu (Jlek) 0,45 12,15
[Tpaktuueckue 3ansatus (I113) 0,45 12,15
CamocrositesbHas padora (CP): 2,1 56,7
Pecdepar / camocrosiTenpHas mpakTuyeckas padbora 1 27
CaMoCTOsITeTbHOE H3YUCHHE TUCITUTUTAHBI 1,1 29,55
KonrtakTHas camoctosTenbHast pabora 0,15
Bua koHTpOJIA: 3aUueT - -
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AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«@Pu3nyeckas 3IEKTPOHUKA U JIeKTPoHHbIe pudopsl» (b1.B.0/1.8)
1. Heap AMCHUIIMHBI — U3yYEHHUE 3JIEKTPOHHBIX NIPOLIECCOB B TBEPABIX TEIIAX, A TAK XKE
B BaKyyMe, ra3ax, Ha IpaHulax pas3zeiia cCpeJ ¥ IPUHIUIIOB [IOCTPOEHUS U paOOThI 3J1EKTPOHHBIX
pUOOPOB Pa3IMYHOIO HA3HAYEHUS. DTO O/IHA U3 OCHOBHBIX TEOPETUYECKUX AUCLUIUINH CHELH-
TbHOCTH, 100 0e3 3HaHWI (PU3UKU MPOIIECCOB B MPHOOpPaX HEBO3MOXKHBI CO3HATENBHBIC H d(-
(eKTUBHBIE MOAXO0/bl K pa3paboTKe M OpraHM3allii TEXHOJOIMH B cepe Mpou3BOJACTBA U3JlE-
JIMA 3JIEKTPOHHOU TEXHUKH.
2. B pe3ysabTare 0CBOCHUS JMCHHUILIMHBI CTYIEHT J0/KeH
Obnadams CleTyIONUMU KOMITETCHIIUSIMU:
— TOTOBHOCTHIO K OCBOCHHUIO U 3KCILTyaTallid BHOBb BBOAUMOTro obopynosaunus (I1K-8);
— CHOCOOHOCTBIO TUIAHMPOBATH U MPOBOAUTH (PU3UUECKUE U XUMUYECKHE IKCTIEPUMEHTHI,
IPOBOIUTH 00pabOTKY MX Pe3yJIbTaTOB U OLIEHUBATh MOIPEIIHOCTH, BBIABUTaTh IMIIOTE-
3bl U YCTaHABJIMBATh IPAHULIBI UX TIPUMEHEHUS, IPUMEHATh METO/bl MATEMATHUECKOT O
aHaJIM3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEIOBaHUS
(IIK-16);
— TOTOBHOCTBIO UCIOJIb30BATh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOPUH /IS pellieHHsI BO3-
HUKAIOMIMX (PU3HUECKUX 33734, CAMOCTOATEIBHOTO MPHOOpETeHUsT (PU3NIECKUX 3HAHHH,
JUIsl HOHUMaHMsl IPUHIUIIOB PabOThl IPUOOPOB U YCTPONUCTB, B TOM YHCIIE BBIXOASIINX
3a TpeJieNibl KOMIIETeHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);
3namy:
- OCHOBBI COBPEMEHHBIX TEOPH 3JIEKTPOHHBIX U ONTHUYECKUX MPOLIECCOB.
- UCTOPHIO, COBPEMEHHOE COCTOSIHUE M IEPCIEKTUBBI PAa3BUTHsI IEKTPOHMKH, a TAKKE
MaTepHaloB U U3ACIIUN dJIEKTPOHHONW TEXHUKH;
- YCTPOWCTBO, NPUHIMI pabOThl, (PYHKIIMOHAIBHBIE BO3MOKHOCTH U O0JIACTH MPUMEHe-
HUSl OCHOBHBIX IIPEJCTaBUTENEH pa3HbIX KJIaCCOB 3JIEKTPOHHBIX IPUOOPOB.
Ymemn:
- paccunTaTh OCHOBHBIE ITapaMETPhI MOJYIPOBOIHUKOB U P-N MEPEX0/I0B.
- OIIPEJENATh OCHOBHBIE MTAPAMETPBI CBETOM3ITYUYAIOLUX MAaTEPUAJIOB U YCTPOMCTB.
- UCMOJIb30BaTh CTAHAAPTHYIO TEPMHUHOJIOTHUIO, ONpeesieHusl, 0003HaYeHHs] U €AMHUIIBI
(U3NYECKUX BETUYUH B 2JIEKTPOHUKE;
Braoemy:
- METOJJaMM HU3MEPEHHUs NapaMeTPOB U XapaKTEPUCTHK 3JIEKTPOHHBIX MPUOOPOB, OLEHOY-
HBIX PacYETOB OCHOBHBIX IKCILTyaTallMOHHBIX XapaKTEPUCTHUK.
Breimycknuk gomken o6nanate cnenyomumu  komnerenuusamu: [1K-8, TIK-16, TTK-19.
3. Kparkoe cogep:kanue TUCHHUIINHBI
Baenenue.
[Ipenmer u obnacth uccnenoBaHuii kypca duznyeckoi AMEKTPOHUKH. TeMbl Kypca.
1. DnemMeHThI 30HHON TEOPUH TBEPABIX TE
OO6pa3oBanue 30H. 30HHBIE CXEMBI MPOBOAHHUKOB, MOJYIIPOBOAHUKOB M JHAJIEKTPUKOB.
CrarucTiKa paBHOBECHBIX HOcHUTeNEH ToKa. Y poBeHb Depmu. KoHneHTpanust HocuTenen Toka B
COOCTBEHHOM IIOJIyNIPOBOAHUKE. [IprMecHble YpOBHU B KpucCTailie. 3aBUCUMOCTh TOJOXKEHUS
ypoBHs PepMu OT KOHLEHTpAIUU NMPUMeEcel U OT Temrneparypsl. HepaBHOBECHBIE HOCUTENHN 3a-
psizia B MOJXYNPOBOJHUKE. PaccesHue sHEPruu Ha TEIJIOBBIX KOJeOAHUSIX PEIeTKH, Ha 3apsKeH-
HBIX Je(deKTax, Ha HeUTpanbHbIX nedekrax. [IBumxeHue Hocutene 3apsaa. I1oaBHUKHOCTS.
JHuddysus u npeiid. MckaxeHne 30H BOIU3U MOBEPXHOCTH MOTYITPOBOIHUKA.
2. DIEeKTpUYECKHUE MEPEXOIBI.
O6pasoBanue p-n nepexona. CBoiicTBa p-n nepexoja, NpsiMoi U 0OpaTHBINA TOKH p-n TIe-
pexojia. MeXaHU3MbI TIPOOOSI P-n Mepexo/a: JaBUHHBIN, TYHHEIIbHBIN, TEIUIOBOM. BoiasTammep-
Has XapakTepucTuka. bapeepnas u nug¢dy3moHHasE EMKOCTh 3JIEKTPOHHO-IBIPOYHOTO MEPEX0/a.
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[Tepexoanble nporeccel B p-n nepexojax. M30TUIHbIE U aHU30TUIIHBIE reTeponepexoasl. Kpat-
KUK 0030p METOJIOB CO3JaHus p-n nepexoga. OMHYECKUE U BRITPSIMIISIONINE KOHTAKTHI.

3. [TonynpoBOAHHKOBBIE TPUOOPHI

be3 p-n nepexona (pe3nucTopsl, HOTOPE3UCTOPHI, TEPMOPEIUCTOPHI, TPOCTEHUIITNE JATYNKH
Xoumna, Bapuctopsl). C 1 p-n nepexoaom (Auoabl, GOTOANO/IbI, TYHHEIbHbBIE AUO/AbI, BAPUKAIIbI,
CTaOUIIUTPOHBI, CBETOAUO/bI, CBETOIUO/IBI C TETEPONEPEX0/IaMH, COJTHEUHbIE A1eMeHThI). C 2 p-
n nepexozamu (OUMOJISIpHBIE TPAH3UCTOPBI, MOJIEBbIE TPAH3UCTOPHI, (hoToTpaH3ucTopsl). C 3 p-n
nepexogaMu (TupucTopsl, (ototupuctopsl). C OGompmmM uuciom p-n nepexonos (I13C-
MaTpULbl, UHTErpajibHbIE CXEMBbI (KJIacCH(UKaLus, Ipeiesbl MHTErpaliu), 3JeMeHTh! IlenbThe).

4. DnexTpoHHbIE ABICHHS, OOYCIOBICHHbIC CBSA3aHHBIMH 3JIEKTpoHaMH: JluanekTpuye-
CKHE MaTepHualibl: BUJbI NOJSApU3alUN B TBEpAOM Teie. CerHeToaNeKTpUKH, CErHETOIECTUKH,
AJIEKTPOCTPUKLIMOHHBIE MaTEpUAIIbl, IbE303JEKTPUKH, IUPOITIEKTPUKH. MarHUTHbIE MaTEpUabl:
napa- 4 JuaMarHeTuku, ¢peppo-, peppu -, 1 aHTU(EpPPOMarHeTUKU. MarHuTOMIrkue 1 MarHu-
TOTBEP/IbIE MaTepHaibl, MarHUTHAsA 3amuch uHMopMaryu. CBEpXIPOBOIHUKH: SIBICHUE CBEpPX-
npoBoIUMOCTH, 3ddekT MeiiccHepa, addext JIxozedcona, ceepxnpoBoauuku I u Il poxa.

5. DIEKTPOHHBIE MPOLIECCH] B ra3ax U MpUOOPHI HA UX OCHOBE

Bunpl 31eKTpOHHOM SMHCCUU (TEPMO3JIEKTPOHHAS SMUCCHSI, aBTORIEKTPOHHAsI HIMHCCHS,
(OTO3IEKTPOHHASI AIMHCCHUS, BTOPHYHAS JEKTPOHHAs dMuccusi). MoHM3anms u Bo30YKICHHE B
ra3ax. DJIEKTpUYECKUe pa3psasl B ra3ax (TICOIIUN, AyTOBOW, KOPOHHBIN, HICKPOBOM, BEICOKOYA-
CTOTHbIE pa3psabl). [a3opaspsaHble U JIOMUHECHEHTHble Jaminbel. POY. DnekTpoHHO-
ONTHYECKHE IpeoOpa3oBaTesy.

6. HauanpHbie cBenenus no texuuke CBY

Oco6ennoctu CBY-auanazona. MoaudunupoBanue konedatenbHoro Kourypa. Koakcu-
anbHBIA M 00BEMHBIN pe3oHaTopbl. lloHATHE pacnpenencHHbIX napameTrpoB. CoryiacoBaHHas
Harpy3ka. Koporko3amkHyTbIi muieid. Korpduunents: 6erymieii Bonusl (KbB) u crostueit Bo-
Hel (KCB). BonnoBoa. OTpaxaTenbHbIi U MPOJETHBIN KIUCTpoHBI. Jlamma Oeryiieil BOJHBI.
Jlammna o6paTHO# BOJIHBI. MarHeTpoH.

7. JTromuHECTIEHIUSA

PexomOnHaIMoOHHAas 1 BHYTPULIEHTPOBAsI JIIOMUHECIIEHIIUS. Pe30HaHCHBIN MEXaHU3M Iie-
penaun Bo30yxneHus. BzaumoneiictBue mynbrunoieid. OOMeHHOe B3auMopeicTBue. LIeHTpsI
pexkoMOMHauu. Mojienu u3aydaTenbHOM pexoMOuHanuu. KuHeTnka BHYTPUILIEHTPOBOH M pe-
KOMOMHAIIMOHHON JTIOMUHECIIEHIIMU. TyIeHre TIOMUHECEHIINH.

8. JIazepsl

CrioHTaHHbBIE U BBIHYXJAEHHbIE nepexobl. Koapdumuents! DitHirelina. HBepcHas 3a-
ceneHHOCTh. OCHOBHBIE yacTH Jazepa. Knaccugukanus nazepoB. TBepaoTesnbHbIE J1azepsl (Ha
NIEPEXO/IHBIX aKTUBaTopax, Ha P3D akrtuBaropax, Ha LIEHTpax OKPAacKH, MOJYIPOBOJHHUKOBbBIE
nasepsl). Jlazepsr Ha kpacuTensax. ['a3oBeie nazepsrl. [I[puMmenenHme 1a3epos.

9. PacipocTpaHeHune U3Iy4eHUsl B CPEIE.

[Tokazarenu npenomnenus. OTpaxkeHue cBera. BolokOHHBIN cBeTOBOA. BUbl paccesHus
u3nydeHus: PaneeBckoe paccesHue, paccesHue MM, KOMOWHAIIMOHHOE paccesiHue, paccesHue
Manaensmrama-bpuinmosna. Matepdepenuns. MHorocnoitHble JUAJEKTpUUECKHE 3epKajia U
MOJIyNIPO3PAYHbIE MAaTEPUAJIBL.

10. HoBble HanpaBiIeHNs B JJIIEKTPOHUKE

doToHUKa, ONTO3JEKTPOHUKA. [IpobiieMbl U mpeaessl KpeMHHEBOH A1eKTpoHuKU. HaHo-
anekTpoHuKa. CIIMHTPOHMKA.

4. O0beM y4eOHOH JUCHUINIMHBI
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Bcero 6 cemecTp 7 cemecTp
Bupt yueOnoii padotet 3au. en. | Ak.uac. | 3a4. en. :;Ié 3au. en. | Ak. yac.

O01mas Tpya0eMKOCTb U C- 8 288 4 144 4 144
HUILUIMHBI 110 Y4e0OHOMY IJIAHY
KonTakTHasi padora — ayam- 35 196 2 79 15 54
TOpPHBbIE 3aHATHS:
Jlexru (JIek) 1,5 54 0,5 18 1 36
JlaGopaTtopnsie 3ansatust (JI3) 15 54 1 36 0,5 18
[Tpaktaeckue 3anrstust (I13) 0,5 18 0,5 18 - -
CamocrosiTesibHas padora 35 126 2 79 15 54
(CP):
Jomarmssis paboTa 0,25 9 0,25 9 - -
Pedepar 0,5 18 - - 0,5 18
KoHTtakTHas caMmocTosITeIbHas

15 6
padora 2,75 1,75 J 1
CaMocTosATeIbHOE N3YYEHHE ' ’

84 30
pa3aenoB AUCUUTLIMHBI o4
Bujabl KoHTpOIS: 3auer ¢ ouen- Ixczamen

KOii

KonrakTtHas pabGora — mpo-

0,4 0,4
MEKYTOYHAasi aTTecTalus 1 1
IloAroToBKA K IK3aMeHY 35,6 35,6

Bcero 6 cemecTp 7 cemecTp
Bunel yue6HoI paboTh 3au. ex. Acrp. 3au. ex. Actp. 3au. en. Acrtp.

gac. gac. yac.
O0uas Tpy10eMKOCTb M C- 8 216 4 108 4 108
HHUILUIMHBI 10 Y4e0HOMY IJIAHY
KonrakrHas padora — ayau- 35 94,5 9 54 15
TOpPHbIC 3aHATHSA: 40,5
Jlexmm (Jlek) 15 40,5 0,5 13,5 1 27
Jlaboparopusie 3ansaTus (J13) 15 40,5 1 27 0,5 13,5
IIpaktuueckue 3anstus (I113) 0,5 13,5 0,5 13,5 - -
CamocrosiTeibHas paGora
(CP): 3,5 94,5 2 54 1,5 40,5
JlomanmHsist pabora 0,5 13,5 0,25 6,75 - -
Pedepar 0,25 6,75 - 0,5 13,5
KonTakTHas camocTosiTenpHas 11.25 6.75
padora 275 1,75 1 4.5
CamMocTosATeIpHOE U3YUCHHE ' ’

62,6 8,8
pa3ziesoB TUCIIUTUTMHBI 22,5
Buasbl koHTpOJIA: 3ader ¢ ?HeH- SK3aMen

KOii

KonrakTHas pabGora — mpo-

0,3 0,3
MEKYTOYHAS aTTeCTALUS 1 1
IloaroroBka K 3K3aMeHy 26,7 26,7
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AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Haueprareabnas reomerpus» (b1.B.0O/1.9)

1. Heab AMCUMNJIMHBI - HAYYUTH CTYAEHTOB CII0c00aM 0TOOpaKeHHsI MPOCTPAHCTBEHHBIX
(opM Ha TIOCKOCTH, BHIIMOJIHEHUIO U YTEHHI0 YEPTEKEH U PaBUIIaM U YCIIOBHOCTSIM, TIPH-
MeHsieMbIM TTpH 3ToM (ctangaptam ECKJI).

2. . BBIYCKHUK IO HampaBJIEHUIO MOATOTOBKM OakanaBpoB:18.03.01. «Xumuueckas TEXHOIO-

TUs», NODKeH 00aaarh cienyronmmu  oomekyabTypasiMu (OK) , obmenpodeccrnonanbHbIMU

(OIIK) 1 KOMIETEHIIUSIMU

2.1.00mmeKynbTypHBIC:
- crioco0eH K camoopraHu3amuu U camoodpasoanuto (OK-7).
2.2. O6menpodeccuoHaIbHbIC:

- BJIaJICET OCHOBHBIMH METOJAaMH, CIIOCO0aMH M CPEICTBAMH TOIYYEHUs, XpPaHEHUs, IepepadboT-

K1 uHGOpMaIK, HaBbIKAaMHU PabOThl C KOMIIBIOTEPOM KaK CPEJCTBOM yIpaBieHHs WH(OpMALIH-

eit (OIIK-5),

2.3 IlpodeccronanbHele:

. CHOCOOHOCTh aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, TOJ0MpaTh 000pyI0BaHKE, TOTO-

BUTb 3asBKH Ha MpHOOpeTeHre U peMoHT obopynoBanus (ITK-9).

[Tocne u3yueHus: AMCUUILIMHBI OaKanaBp JOKEH:

3Hamb:

- crioco0bI 0TOOpaKEHUS MPOCTPAHCTBEHHBIX ()OPM Ha TIIOCKOCTH;

- IpaBWJIa U YCJIOBHOCTH MPU BHIMOJHEHUH YEPTEXKEi;

- BHJIbI CHMMETPHH T€OMETPHUECKUX PUTYD;

- BO3MOXXHOCTH NPHUMEHEHHS METOJOB HauyepTaTeIbHOM T€OMETpUU IS pelleHus (PU3UKO-

XUMHUYECKHX 3a71ay;

yMemy:

- BBINOJIHATH M YUTATh YEPTEKH T'€OMETPUUYECKUX MOJIENEeH C y4eTOM JIEHCTBYIOIIMX CTaHIap-

TOB;

enadems.

- cioco0amMH ¥ IpueMaMM N300paskeHus! IPeIMETOB Ha MIOCKOCTH.

3. Kparkoe coaep:kanue JUCHUTIIHHBI
IIporpamMmma aucHUIIMHBI BKJIKYaeT B ce0s1 3 Moy st

Moayasb 1.001mue npaBu/ia BoINOJTHEHHUS YepPTeKe.

1.1. IlpaBuna BpimoJiHeHus1 U ogopmiieHust Yeprexeil B coorsercTBum ¢ I'OCT. ®opmartsr:

pa3Mepsl 1 0003HAUEHHE OCHOBHBIX U JOIOJIHUTENbHBIX (popmaToB. Pacnonoxkenue ¢popmaTosB.

Macmtab: HaTypalbHBIM MaciiTad, cTaHAapTHRIE MacIITaObl YMEHbIIEHUS U yBenuyeHus. JIu-

HUU: TUNBI U TonmAaa TuHUH. [lpudt: Tuner u pazmeps! mpudToB. OCHOBHBIE HAAMHCH Tpadu-

YECKUX U TEKCTOBBIX JIOKYMEHTOB.

1.2. I'eomerpuyeckne nocrpoenus. ConpsHKEHUs:: OCHOBHBIE BHUbI U IIPABWJIA BBIMOJIHEHMS.

VYKIIOHBI U KOHYCHOCTHU: pacyeT U IMpaBWjia HAHECEHUs Ha depTexe. /[eneHue oKpyKHOCTH Ha

paBHBIC YacTu. HaHeceHne BEHIHOCHBIX U pa3MEPHBIX JTHHHI Ha YepPTeKe.

Mogayas 2. I[IpoeunpoBanue reomerpudeckux puryp.

2.1. Mertonx npoexkumii. Bunsl nmpoenuposanusd. LlenTpanbHOE MpoenupoBaHue: HEHTP MPOELH-

pOBaHUsA, IJIOCKOCTh IPOEKIUH, MPOCHUPYIOIIUE JIy4d, NpoeKiuu. CBONCTBA LIEHTPAIBHOIO

npoenupoBaHus. JJOCTOMHCTBA U HETOCTATKY LIEHTPAIBHOTO MPOELIUPOBAHMS.

[TapamnensHoe mpoennpoBanue. Hampasnenue npoerupyromux gydeid. CBONCTBa MmapauiebHO-

ro npoenupoBanus. [IpoennpoBanne KOCOyrojibHOE U NMPSAMOYIOJIbHOE (OpTOroHanbHoe). CBOi-

CTBa OPTOTOHAJILHOTO MpoerupoBanus. OOpa3zoBaHNe KOMIJIEKCHOTO YepTeka (dmopa MoHxa).

OpTtoroHanbHbIi yepTex Touku. Koopaunatel Touku. [locTpoeHre TOUKU 1O €e KOOpAUHATAM.

2.2. Ilpamble auHuu. CiocoObl 3amaHus NpsMoi Ha uepTexke. Knmaccuduranus mpsiMbIX 1O

PacroI0KEHUIO0 OTHOCUTENBHO JIPYT Apyra: IpsiMble NEepeceKaroIyecs, napauleJbHbIE U CKpe-
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nmBaromuecs. Knaccudukanus npsiMbIX OTHOCUTENBHO TIOCKOCTEH MPOEKIIMIA: MpsiMble 001IET0o
Y 4aCTHOT'O I0JIOKEHHUS — IIPsIMbIE YPOBHS U npoeuupyromue. [IpuHa ie;xHoCTh TOUKH MPSIMOU.
Teopema o mpoerpoBaHUU IPSIMOTO YyIiia.
2.3. Ilinockocthb. CriocoObl 3amaHust TUIOCKOCTH Ha depTexe. Knaccupukanus miockocTeld mo
PacIoI0KEHUIO0 OTHOCUTENIBHO TUIOCKOCTEH MPOEKIUI: MIIOCKOCTH OOLIEro U YaCTHOTO MOJIOXKe-
HUS — [IPOELUpYIOLE U ypoBHs. IIprHaie)kHOCTh TOUKH U IPSIMOMN TIIIOCKOCTH.
2.4. Kpusble junun. Knaccuduxanus KpuBbIX: HUPKYJIbHbIE U JIEKAJIbHbIE, 3aKOHOMEPHbIE U
He3akoHOMepHbIe. [Topsanok kpuBoi nuHUM. 1110CKKEe KpUBBIE TMHUU BTOPOTO MOPSIKA: JJLIUIIC,
napabona, runepOoina. [IpocTpancTBeHHBIE KpUBbIE: IUIUHAPUYECKass U KOHUYECKash BUHTOBbBIE
JIMHUH.
2.5. MoBepxHocTn. OOpazoBaHUe W 3aJlaHUE TMOBEPXHOCTEH Ha YepTexe (KMHEeMATHYCCKUU U
KapKacHbI crocoOwl). [lorsiTe 00 ompenenutene nmoBepxHocTu. Kiaccudukanus moBepxHO-
CTeil: JNMHeuaThle U HeMMHEeHYaThle, TOBEPXHOCTH BpAallleHHUs, TIOBEPXHOCTU C JABYMS HAIpaB-
JSIOUIMMHU UM IJIOCKOCTBIO INMapaiiesin3Ma. BUHTOBbIE MOBEPXHOCTHU. XapaKTEpHbIE JUHUHU I1O-
BEPXHOCTEH BpallleHUs: MEpPHUIUaHbl, TJIaBHBIA MEpUANAH, MapaJljiesu, SKBaTop, ropio. [IpuHaz-
JICKHOCTh TOUYKHU MTOBEPXHOCTH.
2.6. I'eomerpuueckue Tesa. [[poekiun MHOTOrpaHHUKOB (IpaHHbIE T€OMETPUUYECKUE TeTa), B
TOM YHUCJIE MpaBUWIbHbBIE (TETpadp, FeKca’ip, OKTa3Ap, AOJAEKadAp, UKOCA3Ap), Tejla BpallleHus
(uMIUHAP, KOHYC, 1Iap, TOP).
2.7. CummMmerpus reomerpuyeckux ¢puryp. CuMmMeTpuss OTHOCUTENIBHO IUIOCKOCTH, HPSIMOH,
Toukd. CUMMETpHUS BpaILLCHUs, IOPSIIOK OCH CUMMETPHH.
2.8. OmnpepneneHne HATYpPaJIbHOH BeJHYUHBI OTpe3Ka MNPAMONH M IUIOCKOH ¢ury-
pbl. OnpezienieHre HaTypaJbHOM BEJIWYHMHBI OTpPE3Ka MPsIMOM CIIOCOOOM MPSIMOYTOJIBHOTO Tpe-
yroJIbHUKa U CIIOCOOOM IPOELMPOBAHUS Ha JIOMOJHUTENbHYIO IIOCKOCTh. [locTpoeHue HaTy-
pabHON BEJIMYMHBI IIIOCKON (DUTYPHI.
2.9. Ilepeceuenne reomerpuiecknux oopasos. [lepeceueHrne MHOrOrpaHHUKOB, MHOTOI'PaHHUKA
C ITOBEPXHOCTHIO BpaleHus. [lepeceuenne noBepxHOCTEN BpaIIEHU: ABYX IPOESLUPYIOLINX 10-
BEPXHOCTEMH, Mpoenupymolel ¢ Henpoeuupymoiei. [lepeceuenne HempoenupyoUMX TOBEPXHO-
CTEH BpallleHUs C MapauIeIbHBIMH OCAMHU. Teopema O NepecedyeHUH COOCHBIX MOBEPXHOCTEHN
BpaiteHus. [loctpoenne nuHUYN nepecedeHtsl HeMPOEeUPYIOIKX MOBEPXHOCTEN BpallleHus ¢ Ie-
pPECEeKaUMMHCA OCSIMU METOJIOM KOHIEHTpHUecKuX cep. YacTHble ciyyau MepecedeHus Io-
BEPXHOCTEHN BTOPOro nopsijaka: Teopema MoHka U ee CleACTBHE.

Mopayas 3. U306paskenns npeameros o 'OCT 2.305-2009.
3.1. N3o00paxenusi. Bunbr n3zodpaxennii mo 'OCT: Bupl, pa3pessl, CEUCHHS], BBIHOCHBIE DJIe-
MeHTbl. OcHOBHbIE BUBI. [J1aBHBIN BUJ, TpeOOBaHUs, NMpeIbsABIsIeMble K TJIaBHOMY BHIy. [lo-
MOJTHUTENbHbIE U MECTHbIE BUABL. Pa3zpessl, kiaccudukanus pa3pe3oB MO PacloNIOKEHUIO CEKY-
HIei TIOCKOCTH OTHOCHUTENBHO IIOCKOCTEH MPOEKIMiA: pa3pe3bl BepTUKaIbHbIEC, TOPU30HTAIb-
Hble U HakJIoHHbIe. Kiaccudukanus pa3pe3oB MO YUCITY CEKYHIMX IJIOCKOCTEH: pa3pessl Mpo-
CTBI€ U CJIOXHBIE — CJIO’KHBIE CTYIIEHYAThI€ U CJIOKHBIE JIoMaHble pa3pe3bl. CoBMEIIeHHbIE H300-
paxkeHus. MectHble pa3pe3bl. CeueHMs] HAJOKEHHBIE U BBIHECEHHBIE. BBIHOCHBIE 3JIEMEHTHI.
[TpaBuiia 0003HaYEHUST U300paKEHUI.
3.2. Hak/10HHBbIE CeYeHHs] TeOMeTPHYeCKHX TeJl. [locTpoeHne npoekuil ¥ HaTypajJbHbIX Be-
JMYUH TeoMeTpudeckux Tesl. HakioHHbIe ceueHuss MHOTOTPaHHUKOB. Bubl U mpaBuiia mocTpo-
€HUSl CEYEHMM LWIMHIpA. 3aBUCHUMOCTb BHJAa HAKIIOHHOTO CEYEHHUsl KOHYCa OT PaclOJIOKEHUS
CEKYIIIEeH MITOCKOCTH OTHOCUTEIBHO OCH KOHyca. HakimonHble ceuenus mapa. [TpaBuiia noctpoe-
HUS HAKJIOHHBIX CEYEHUIN COWIEHEHHBIX TEll.
3.3. AkcoHoMmeTpuYecKkHe 4YepTexu u3aeauil. OOpa3zoBaHHe aKCOHOMETPUYECKOTO UYepTexKa.
[lepBuunas u BropuuHas npoekiuu. KoapduuueHTs nckakeH!sI aKCOHOMETPUIECKOTO depTe-
xa. [lepexos oT HaTypadbHBIX KOAP(GUIUEHTOB UCKaKEHUS K IPUBEIeHHBIM. Buibl akcoHOMeT-
puu. BeinonHeHue 4epTeKel MHOIOYIOJBHUKOB M OKPYKHOCTEH B IPSAMOYIOJIBHOW U KOCO-
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YrOJIbHOM (TOPU30HTAIBHON U (PPOHTANIBHOMN) N30METpUIX. AKCOHOMETPUUECKUE YEPTEKU I'eo-
METpUYECKUX Tell. Pa3pe3bl B aKCOHOMETPUHU.

3.4. IlpumeHeHune 00pa30B U MeTOI0B HAYEPTATEJIbHOW reoMeTPHH /JIsl pemeHust (PU3NKO-
xuMHnueckux 3aaad. ['padpuyueckoe n3o00paxxeHNe cOCTaBa MHOTOKOMIIOHEHTHBIX CHUCTEM: OTpe-
30K COCTaBa, TPEYroJbHUK COCTaBa, TeTpadAp cocraBa. ['paduueckoe m3oOpaxeHHe CBOMCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe wn300pakeHHE CTPYKTYpPHI BEIIECTB, MPUMEPHI
M300paKeHUsI BEIIECTB.

4. O0beM y4eOHOI JUCHUIIJIMHBI

Bupl yueOHO AesITEIIBHOCTH B 3aueTHBIX B akan. B actpo-
eAUHULIAX yacax HOM.
yacax
O0mas Tpya0eMKOCTh IMCUMILUIMHBI 10 y4eOHO- 4 144 108
MY ILIAHY
AyIUTOPHBIE 3aHITHS: 1,33 48 36
Jlexumm (1ex.) 0,44 16 12
[Tpaktuueckue 3anstus (I13) 0,67 24 18
Jlaboparopus 0,22 8 6
CamocrosiTesbHasi padora: 2,335 84 63
PacuerHo-Tpaduueckue paboTh 1,75 63 47,25
IToaroroBka K KOHTPOJIBHBIM paboTam 0,25 9 6,75
Jlpyrue BUbI CAMOCTOSITENILHOM PabOTHI 0,335 12 9
IloaroroBka u ciaya 3ayera 0,335 12 9
By uToroBoro KOHTpOJIst 3auer ¢ OLleHKO

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI

«MatepuaJjioBeieHue 1JIs 3J1eKTPOHHOI npombinuienHocTn» (b1.B.0/1.10)

1. lean AuCHUNIMHBI:

-IIpUOOPETEHUE CTYJAEHTAMU 3HAHWUW, HEOOXOAMMBIX ISl CAMOCTOSTEIBHOTO pEeIICHUs
BOINPOCOB, CBSI3aHHBIX C BBIOOPOM  MaTepuajoB OOOPYIOBaHHS M KOHCTPYKIUH XHMHKO-
TEXHOJIOTHYECKUX TPOIIECCOB C YYETOM YCIOBUW JKCIUTyaTallud, a TaKKe DKOHOMHYECKUX U
HKOJIOTMYECKUX (PaKTOPOB;

- moiydeHre uHGopMarru 0 GU3HNIECKON CYNTHOCTH SIBIICHUN, MPOUCXOIAIINX B MaTe-
pHuanax, UCIOIb3yeMbIX, B YACTHOCTH, B TEXHOJIOTHUSX MAaTEpPHAIOB U MPHOOPOB SJIEKTPOHHOU
TEXHUKH U HAHODJICKTPOHUKH;

- YCTaHOBJICHHE 3aBUCUMOCTH MEX]ly COCTaBOM, CTPOEHHUEM U CBOMCTBAMU MaTEepUaJIOB,
WCIIOJIB3YEMBIX, B YACTHOCTH, B TEXHOJOTHUSX MATEPHUATIOB M MIPHUOOPOB IIIEKTPOHHON TEXHUKHU U
HaHORJIEKTPOHUKH,

- U3yYCHUE TEOPHH U MPAKTUKU PA3TUIHBIX CITIOCOOOB YIPOYHEHHSI MAaTEPHAIIOB;

- U3y4YEHUE MATEepUaJIOB 3JEKTPOHHOM TEXHUKU M HAHOAJIEKTPOHUKH, OCHOBHBIX T'PYIII
METaJUTMYECKUX U HEMETAJUTMYECKUX MaTepHUAJIOB, UX CBOMCTB M 00JIaCTe MPUMEHEHHS.

2. B pe3syabrare u3y4eHHsl AMCHMIUIMHBI 00y4YaloUIWiics MO NporpaMmme Oaka-
JIABpHUAaTAa /10JIZKeH:

Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) kommereHIusIMu:

-CIIOCOOHOCTHIO TTPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHHUS TP pa3padO0TKe TeX-
HOJIOTUYECKUX MPOIECCOB, BHIOUPATh TEXHUYECKUE CPEACTBA U TEXHOJOTUU C YYETOM DKOJIOTH-
4yeckux nocneactsuit ux npumenenus (11K-4);

-CIIOCOOHOCTBIO MPOBOJUTH AHAIHU3 CHIPhS, MATEPUAIOB M TOTOBOW MPOAYKIIUU, OCY-
IIECTBIIATH OLIEHKY pe3yabTaToB aHaiau3a ([TK-10);

-TOTOBHOCTHIO MTPOBOJUTH CTAHJAPTHBIE U CEPTU(DUKAIIMOHHBIC HUCTIBITAHHSI MAaTEPUATIOB,
u3aenuil 1 TexHoaoruueckux nporeccos (ITK-17);
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-TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHME CBOWCTB XMMHUYECKHX 3JIEMEHTOB, COCAMHEHUN U
MaTepHaOB Ha MX OCHOBE JIJIS pelIeHus 3a1a4 nmpodeccruoHanbHo aesrenbuoctu (I1K-18).

Buame:

- Kiaccu(HKanuio, CTPYKTYpy, COCTaB M CBOWCTBA MAaTepHAlIOB, HCIOJB3YEMBIX, B
YaCTHOCTH, B TEXHOJOTHUSX MATEpUaJOB W MPUOOPOB DJICKTPOHHON TEXHUKU H
HAHORJICKTPOHUKHU;

- MapKUPOBKY MATEpUAJIOB, UCIOIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTMSIX MAaTEPHAJIOB U
IpuOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKH, I10 POCCUMCKUM CTaHJapTaM;

- OCHOBHBIC KOHCTPYKIIMOHHBIE M (PYHKIHOHAIbHBIE MaTepHallbl, NMPUMEHSIEMbIC B
XUMHUYECKON TEXHOJIOTUH U XUMUYECKOM aIllapaToOCTPOEHUH;

Ymems:

- palmMoOHANBbHO TOAO0pPaTh  KOHCTPYKLIMOHHBIN MaTepuan Uil XUMHKO-
TEXHOJIOTHYECKOro Ipoliecca (peakropa, ammapara, MalldHbI) C YY€TOM METOJOB 3alllUThl OT
BO3MOKHOTO BO3JEHCTBUS TEXHOJIOTHUYECKON CpPENbI;

Braoemo:

- METOJaMH OIIpEe/EJCHUsI CBOMCTB MAaTEpUajoB, HCHOJIb3YEMbIX, B YacCTHOCTH, B

TEXHOJIOTHSIX MaTEpPUaIOB U MPUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHHKH;

- JIaHHBIMM Ui TIPUHSATHS KOHKPETHBIX TEXHUYECKUX pEUIeHUH Ipu pa3paboTke
TEXHOJIOTHYECKHX MPOIECCOB C TOUKHU 3PEHHSI TEXHUKO-3KOHOMUYECKON 3P(HEKTUBHOCTH.

3. KpaTkoe conep:kanue JIUCHUIIIHHBI

MartepuanoBeneHue Kak Hayka: 1Ielid, 3aJa4d ¥ 3HaUeHue AUCUUILTHHBL. OOume Tpedo-
BaHUs, NpEeAbABIIIEMbIE K MaTepualaM B 3aBUCUMOCTU OT YCIIOBUM HCHOJIb30BaHUS WM 3KC-
miyarauuu. Pazsurue Hayku o matepuaiiax. Poiib pycCKUX y4YEHBIX B pa3BUTHHM Hayku. JlocTu-
JKEHUs B 00JaCTU CO3/1aHUsl HOBBIX MaT€pUANIOB, UX NMPUMEHEHMsI. 3HaUeHHE MaTepUaloB B pas-
BUTHH XMMUKO-TEXHOJIOTMYECKHX MPOLIECCOB U 00ecIeueHn UX 0e30IacHOCTH.

OcHOBHbBIE TIOHSTHSI O CTPOEHHMH, CTPYKTYpE U CBOMCTBaxX MaTepuanoB. MeToasl nzyde-
HUS CTPYKTYpPBI U CBOMCTB MaTepHalloB.

Crpoenue marepuanoB. OCHOBHbIE TUIIBI KpUCTAJUIMUECKUX pemieTok. Kiaccudukanus
KPUCTAJIJIOB 110 THIAaM CBSI3U. AHM30TPONHMs CBOMCTB KpUCTAIOB. CTpOEHHE pEANbHBIX KpH-
ctayyioB. JlepexkTsl peanbHBIX KPUCTAIJIOB U MX BIUSHUE HAa CBOMCTBA METAJIOB U CILIABOB.
CaoiicTBa qucnokanuii. Kpucrammsanus MeTaioB U ciuiaBoB. CaMONpOU3BONIbHAS KPUCTAIIIN-
3anust. HecamonpounsBosibHast Kpuctaumsanus. AMoppHble MaTtepuansl. Hanomarepuansl. Aj-
JIOTPONIMYECKHUE MTPEBpaIeHUs] MeTallIoB. CTpyKTypa HEMETaNINYECKUX MarepuaioB. CTpoeHne
MOJIMMEPOB, CTEKJIA, KEPAMHUKHU.

Marepuainbl 3JIeKTPOHHON TEXHUKH U HAHOAJIEKTPOHUKU. Martepuanbl ¢ 0COOBIMH 3JIEK-
TPUYECKUMHU CBOMCTBAMH.

CaoticTBa Matepuanos. [loka3atenu coiicTB. Knaccudukamus cBoiictB. Mexanuueckue,
¢du3nueckre, XMuMUYECKUE, SKCITyaTallUOHHbIE U TEXHOJIOTHYEeCKHe CBOicTBa MaTepuaios. [1o-
Ka3aTelld MEXaHUYeCKHUX CBOICTB, OINpenessieMble NMPU CTaTUYECKUX HCIBITAHUSX Ha pacTsiKe-
HUe M u3rud. Meronapl ompezneneHUs TBEpIOCTH MarepHuaioB. Ilokazarenn MexaHMYECKUX
CBOICTB, onpeeNnseMble MPU TUHAMUYECKUX U [UKIMYECKUX UCTIBITAaHUSIX.

PU3NKO-XUMHUYECKUE OCHOBBI MAaTEPHUATIOBEICHUS.

OCHOBBI TEOPUU CIUIABOB. J[MarpamMMbl COCTOSIHUS CIUIABOB. T€pMHUHBI U OMpPEICIICHUS.
Jlnarpammsl — «COCTaB-CBOKWCTBO». Pa30BbIl COCTAB CILUIABOB. 3aBUCHMOCTH MEXy CBOWCTBaMU
CILJIAaBOB M TUIIOM JuarpaMmmbl coctosius. [Ipasuiio H.C. KypHakoga.

Mertannnueckue MaTepuabl.

Kenezoyrnepoaucteie criaBbl. CTPYKTYphI CIUIABOB Kee30-yriaepoa. JuarpaMmmsl co-
CTOSIHUS KeJe30-1[eMeHTUT. KoMIoHeHThI, Ga3bl U CTPYKTYPHBIE COCTaBISIOIIME cTaleil u Oe-
JIBIX YYT'YHOB.

KOHCTpyKIIMOHHBIE METAIIINYECKHE MaTepUaIIbl. YTIEPOAUCTHIE U JIETUPOBAHHBIE CTAIIN.
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Knaccugukanus craneil, onpeneneHue MOHATHS KadecTBa cTaid (TpeOOBaHMsI K KadyecTBY).
BnusiHue yrieposna U MOCTOSHHBIX (TEXHOJIOIMYECKHX) MPUMECE Ha KayecTBO CTallM, METObI
yIY4IIEHUs] KauecTBa CTaaH (IOBBIILIEHHE €€ KOHCTPYKLMOHHOW POYHOCTH). BinsHue nerupy-
IOIMX 3JIEMEHTOB HA CBOMCTBA CTAIM. J(MarpamMMbl COCTOSIHHSL KEJI€30-JIETUPYIOIIHUM 3JIEMEHT.
Koncrpykuunonnsie cranu. MHcTpyMeHTanbHble cTanu. Kiaccudukanus yriaepoaucTsiX U JIeru-
POBaHHBIX CTaJIed. MapKupoBKa CTaJIed 110 XMMUYECKOMY COCTaBy. KOHCTPYKIIMOHHBIE CTaIA U
crutaBbl. IHCTpyMEHTaJIbHBIE CTAJIX U cIuiaBbl. UyryHBI U TBepAble CIulaBbl. CBOWMCTBA U Ha3Ha-
yeHue uyrysa. [Ipouecc rpadpuruzanuu. UyryHsl cepble, Oeible, KOBKUE, BBICOKOIIPOYHBIE, UX
CBOMCTBA, 00aCTh NPUMEHEHHUS, MAPKUPOBKA.

Teopust 1 IpakTUKA TEPMUYECKON M XMMHUKO-TEPMHUECKOH 00pabOTKH METAIJIOB U CILIa-
BOB. IIpupona, MexaHu3M U yCIOBMsI NPOTEKAHUS CTPYKTYPHBIX NPEBPAILEHUI B cTanu. Bunabl
TepMU4ecKoil 00paboTku ctamu: oTxkur | u Il poxa, MOMHBIN ¥ HEMOMHBIA OTXKHUT, HOpMAIIN3a-
115, 3aKaJIKa, OTITYCK. 3aKaJIMBa€MOCTh U NPOKAJIMBAEMOCTb cTaslel. BinsiHue Tepmuueckoii 06-
paboOTKM Ha MEXaHUYECKHe CBOicTBa cTayiu. PU3NUecKrne OCHOBBI XUMUKO-TEPMUUYECKOI 00pa-
60Tku. Buzabl u cnocoOsl nementanuu. uddy3noHHoe HachllleHHE TOBEPXHOCTH HEMeTalula-
mu. AzotupoBanue crand. uddysnonnas merammzanus. MoHHass XUMHKO-TepMUYecKas 00-
pabotka. IlepcrieKTUBBI pa3BUTHsI XUMUKO-TepMUUYecKoi 0O0paboTku. Auddysnonnoe ynanenue
IIpUMECEH.

[[BeTHBIE METAJIIIBI U CILIABBI HA UX OCHOBE.

OO0mmast xapakTepucThKa M Kiaccu(uKaIys MEIHbIX CIUTaBOB. JlaTyHu, OpOH3BI, MEIHO-
HUKEJIEBbIE CIUIaBbl. AHTU(PUKIIMOHHbIE MeTalIndeckue Marepuaisl. OOmias XapakTepucTuKa
QIIOMUHUEBBIX CIUIaBOB. JlehopMupyemple alrOMHHHUEBBIC CIUIABBI, JUTHEBHIC AIFOMUHUECBBIC
cruiaBel. ['panynupoBanHble cruiaBbl. O0Ias XapakTepUCTHKAa MarHUEBBIX CIUIaBOB. [ledopmu-
pyeMble MarHueBbIe CIUIaBbl. JINTHEBbIE MAarHUEBBIE CIUIABbl. BiMsHNE JIETHPYIOMKX 3JIEMEHTOB
CTPYKTYPY ¥ Ha CBOWCTBA TUTAHOBBIX CIUIABOB. bBEpUIIIMH U CILIaBBI HA €70 OCHOBE. Tyromnnas-
KM€ METAJIJIBI U CILJIABBI HA X OCHOBE.

OcHOBBI KOppO3UHM METAUIOB. [ [pUHIUMIIBI 1 METOBI 3ALUTHI OT KOPPO3HH.

OcHoBHbIE TPUYMHBI KOppo3uu MeTauioB. [lokazarenu koppo3uu. Knaccudpukanus xop-
PO3MOHHBIX IpoLeccoB. XUMHUUecKas Koppo3us. ['azoBas kopposusa. Kopposust B KUAKOCTAX —
HERJIEKTPOJIUTaX. DJIEKTPOXUMHUYECKass Kopposus. KuHeTHka 3J1eKTpOXMMUYECKOW KOPpPO3HHU.
Koppo3ust METalIoB B yCIOBUAX TEXHOJOTUYECKUX CPEJl XUMUUYECKUX ITPOU3BOJICTB.

[IpuHIUIIBI 1 METOMBI 3AIMTHI OT KOPpo3uH. KOppO3MOHHOCTONKHE METAaUIMYECKUE Ma-
Tepuansl. MeToabl 3allMThl MAlllUH U alllapaToB XMMUYECKUX MIPOU3BOACTB OT Koppo3uu. Mn-
THOUTOPBI KOPPO3UH. DIEKTPOXUMHUUECKasl 3aIIUTa. 3aIIUTHBIE TOKPBITHS.

HeMeramnnueckue MaTepuasl.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeuHeHuil. CTpoeHue U CBOMCTBA I10-
auMepoB. TepMOpeakTHBHBIE U TEPMOIUIACTHYHBIE MONMMEpPbl. CTpoeHue M CBOMCTBA ILIACT-
Macc. OCHOBHBIE Pa3HOBUAHOCTH MPOMBILIUIEHHBIX MOJHMMEPOB M IJIacTMacc. ApMHpPOBaHHbBIE
MOJIMMEPHBIE MaTEpHUaJIbI. | 'a30HANOIHEHHBIE MJIACTMACCHI.

OCoOeHHOCTH CTPOEHUS , CBOWCTBA PE3NHOBBIX MaTepHalioB. Pe3nHsl o01iero Ha3Have-
HUS, ClIellMajIbHbIe PE3UHBI M 00JIACTH UX PUMEHEHUS.

Jlakokpacounbie MaTepuaisl (JIKM). OcunoBuble Buas! JIKM. Kpacku, naku, TpyHTOBKa,
HIaTJIEBKA.

Kepamuueckue Marepuainsl. KOHCTpyKIIMOHHAsA, MHCTPYMEHTaIbHasl W TEXHUYECKas Ke-
pamuka. Heoprannyeckoe crekio. Knaccudukaius cTekon o Ha3HAYeHUIO U 00JIacTH MpUMe-
HeHus. Cutamisl. ['paput. Acbect. CBoMCTBA M 00JIACTH TPUMEHEHHUS.

CmazouHble Macia, INIACTUYECKUE CMa3KH, TBEPIbIE CMa304HbIe MaTepuansl. CMa304HO-
OXJIAXKJAAOLIUE KUIKOCTH.

HpeBecHbie MaTepuaIbl.

Kommnozuimonnsie marepuansl (KM). Obmias xapakTepucTuka KOMIIO3UIIMOHHBIX MaTe-
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puanoB. JucnepcHo-ynpoueHuble KM, ciouctsie KM, Bonokuucteie KM. Kommno3uinmonueie
MaTepuaibl Ha MeTajindeckod U HeMmeramindeckol ocHoBe. CAIl (crieueHHbIE allOMUHUEBbBIE
nopoikn). Kepamuueckue KOMIO3UIIMOHHBIE MaTepHralibl. [IOHATHS 0 HAHOTEXHOJOTHUSAX, HAHO-
MaTepuaiax.

DKOHOMHUYECKH 000CHOBaHHbBIN BHIOOp MaTepUaoOB JUIsi KOHKPETHBIX IIeJeH.

Bb160p KOHCTPYKIIMOHHBIX MaTEpUANIOB JUIsI KOHKPETHOTO TEXHOJIOTMYECKOTO MpoIecca.
Kputepun u anroputMm BbIOOpa KOHCTPYKIIMOHHBIX MaTEpHUaoB. DKOJOTMYECKHUE ACHEKTHI
MaTepUaIOBEIEHUS U 3aIIUThI METANIOB OT KOPPO3UHU.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3auerHbIx B axka-
Bunpr yueOHOM paboThI eIMHUIIaX JIEM.
qacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
AyIUTOPHBIE 3aHATHSI: 1,3 48
Jlexuuu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,4 16
CamocronTesannas padora (CP): 1,7 60
Pedepar 0,6 20
KonrtakTHas camocrositenpHas paborta 11 0,2
CaMoCTOsITeIbHOE U3YUCHHE Pa3/ie]IOB TUCIUILINHEI ' 39,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
B 3aueTHbBIX B actp.
Bunaer yue6HOM paboThI eANHULAX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
AyIUTOPHBIE 3aHATHSI: 1,3 36
Jlexumnu (JIek) 0,9 24
[Ipaktuueckue 3anstus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KonrakTHast camocrosTenbHast pabora 11 0,15
CaMOCTOSITENIbHOE U3YUYEHHE Pa3/1e€]I0B JUCIUILINHEI ' 29,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4yer

AHHOTanugA padoyeil NPOrpaMmbl AMCUUIJINHBI
«MoaeaupoBaHue XUMHKO-TEXHOJIOTHYECKUX NMPOLECCOB B TEXHOJOTHH MaTEPHAJIOB U
NpUOOPOB JIEKTPOHHOM TEXHUKH U HaHOd1ekTpoHukn» (b1.B.0O/1.11)

1.Iesib AUCHUITHHBI: TTOJIYYCHUE CTyeHTaMI-0aKkalaBpaMu 3HaHUI B 00JaCTH KOMITbIO-
TEPHOTO MOJICTUPOBAHUS XHMHUKO-TEXHOJOTHUYECKHUX MPOIIECCOB C MMPUMEHEHUEM COBPEMEHHBIX
CUCTEM KOMIbIOTEpHOI MaTematuku, B yactHoctt MATLAB u VBA, a takxke mpuoOpereHue
MMHU TIPAKTUYECKUX HABBIKOB Pa3pabOTKH JaHHBIX KOMITBIOTEPHBIX MOJIEICH ¢ OJTHOBPEMEHHBIM
peleHreM 3a7a4 CTPYKTYpHOU U apaMeTpuieckon UACHTH(PUKAIIH.

2.B pe3yabTare 0CBOEHHS AUCHUILUINHBI CTYAeHT-0aKaJIaBP T0JIKEH:

3HATb meTonpl IOCTPOCHUS IMIUPUUYECKUX (BEPOSATHOCTHO-CTATUCTUIECKUX) U (PU3UKO-
XUMUYECKHUX (TEOPETUUYECKUX) MOJIeTIeH XMMHUKO-TEXHOJIOTHUYECKUX MPOIIECCOB; METOJIbI UICH-
TU(UKAIMA MaTEMaTHYECKUX OMMCAHUN TEXHOJOTHYECKHUX MPOIIECCOB HA OCHOBE DKCIEPHUMEH-
TaJbHBIX JAHHBIX; METO/IbI ONTUMU3AINHA XUMUKO-TEXHOJOTHYECKUX IIPOLECCOB C MPUMEHEHUEM
AMIIUPUYECKUX U/UIN (PU3NKO-XUMHUECKUX MOJIEIEeH;

YMETH npumeHATh U3BECTHBIE METObl BBIUUCIUTEILHON MaTeMaTUKH M MaTeMaTH4de-
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CKOM CTaTUCTUKU JUIsl peIICHUs] KOHKPETHBIX 3a/lad pacyera, MOAEIUPOBaHMs, UACHTUPUKALIUN
Y ONTHUMH3ALMU [IPU UCCIIETOBAaHUM, IPOEKTUPOBAHUN U YIIPABICHUM IIPOLECCAMH XUMHYECKON
TEXHOJIOTHH, a TAKXKE YMETh UCIOJIb30BaTh B CBOEH NPAKTUYECKON NEATEIBHOCTH ISl JOCTHKE-
HUS ATUX 1IeJIel U3BECTHBIE MTAKEThI IPUKJIIAJAHBIX IPOIPAMM.

BJIAJIETh meToiaMu MaTeMaTHYECKOW CTaTUCTUKH I 00paOOTKU PE3yJIbTaTOB aKTHB-
HBIX U [TACCUBHBIX 3KCIIEPUMEHTOB, a TAK’KE€ METOAAMU BBIUMCIMTEILHON MaTEMATUKH JUIs pas3-
pabOTKM U peanu3alyy Ha KOMIbIOTEpax aJlfOPUTMOB MOJAEIMPOBAHUSA, UIEHTU(PHUKALIMU U OI-
TUMU3ALUN XHMHUKO-TEXHOJIOTMUYECKUX MPOLIECCOB;
Komnerenuuu ciaymaresieil IpH 0CBOCHUH JUCHHILINHBI:
Bnagenne oCHOBHBIMM METOJaMH, CIIOCOOAMHU M CPEICTBAMH IIOJYy4YEHUS, XpaHEHMs, Iepepa-
60TKH MHPOPMALIMH, HABBIKK paOOThI C KOMIIBIOTEPOM KaK CPEACTBOM YIPaBICHUS UH(pOpMaIu-
eit (OIIK-5);
['0TOBHOCTD IPUMEHATH aHAIIMTUYECKUE U YMCIIEHHBIE METO/Ibl PEIICHUS IIOCTABICHHBIX 3a/a4,
UCTIOJIB30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIE TEXHOJIOTHH, TPOBOAUTH 00paboTKy MHpOpMa-
UM ¥ MCIIOJIb30BAaHUEM IPHUKIAIHBIX NPOrPAMMHBIX CPEICTB cdepbl NpodeccuoHanbHON aes-
TEIbHOCTH, UCMOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUU U 0a3bl IaHHBIX B CBOEH IpoO-
(beccnoHaIbHON NESATEIbHOCTH, MMAKEThI MPUKIIAIHBIX IPOrpaMM Jjisl pacyéra TEXHOIOTNYECKUX
napameTpoB obopynoBanus (I1K-2);
CriocoOHOCTh HalaXHuBaTh, HAacCTpauBaTh M OCYILECTBIATh IPOBEPKY OOOpYIOBaHUS U IHPO-
rpamMHBbIX cpezactB (I[TK-6);

3. KpaTkoe coep:kaHue JMCHUIINHBI:

3.1. OcHOBHBbIE NMPUHIUIBI KOMIBIOTEPHOI'O MOJEIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX
nporneccoB (XTII). Maremaruueckue 3MIMpUYECKUE U MaTeMaTHYeCKUe (DU3MKO-XMMUYECKHE
MOJIEJN U KOMIbIOTEPHOE MOJIETMpOBaHue. [leTepMUHUPOBAHHbIE U BEPOSITHOCTHBIE MaTeMaTH-
yeckue Moaenu. [IpumMeHeHre METO0JI0TMM CUCTEMHOTO aHAJIM3a JUIsl PELLEHUS 3a1a4 MOJEIIH-
poBanus. IIpuMeHeHue NpUHLIKIIA «UEPHOIO SIIMKa» MPU MATEMaTUYECKOM MOJEIMPOBAHUU.
ABTOMaTU3UPOBAaHHBIE CUCTEMBI MPUKIATHON MHPOpMATHKH. Mepapxuueckas CTPyKTypa XUMU-
YECKUX MPOU3BOJCTB U UX MaTeMaTHuecKux mopeneil. [IpuMmeHeHne KOMIbIOTEPHBIX MOJeNen
XUMHYECKHX IMTPOLIECCOB JJIs aHAINW3a, ONTUMHU3ALNN U CUHTE3a XMMHUKO-TEXHOJIOTHYECKUX CH-
cteM. OCHOBHBIE IPUEMBl MATEMaTHYECKOTO MOJAEIUPOBAHUSA: SMIUPUUECKUN, CTPYKTYPHBIN
(pusuko-xuMuveckuit) 1 KOMOMHHMpOBaHHBIN (TeopeTnueckuil). IlocTpoeHue craTuyeckux M
JUHAMUYECKUX Mojeneid. Pemenne npsmeix 3agad. [IpoekTHBIM U 1MOBEpOUYHBIN (OLIEHOYHBII)
pacuet mnpoueccoB. Pemenue o0patHbix 3a1au. [lapamerpudeckas u CTpyKTypHast HACHTUDUKA-
1Sl MaTEMaTHYECKUX MoJieel. Y CTaHOBIIEHUE a/IeKBaTHOCTU MaTeMaTHueckux mojeneit. Ctpa-
TErusi NMPOBEIEHUSI PACUETHBIX HCCIECJOBAHMM U KOMIIBIOTEPHOTO MOJEJINPOBAHMS PEATBHBIX
IIPOLIECCOB.

3.2.IlocTpoeHre SMONPUIECKUX MOJIEIICH:

e @DOopMyIMpPOBKA 33Ja4d aNIpPOKCHMAlUU JAHHBIX AJI ONHCAHUS DKCIEPUMEHTAIBHBIX
3aBUCUMOCTEN M MOJIYYEHMS SMIUPHUUECKUX MOJENEN mpoueccoB. Bubl kpurepues arm-
npokcumanuu. Kpurepuil MeTofa HaMMEHBIIUX KBAApaToB. PerieHue 3agauu anmpox-
CUMAIIMH ISl HETMHEHHBIX U JTMHEHHBIX 10 MapameTpaM Mojeneil. Matpuunas ¢popmy-
JUPOBKA 3a/la4yl aNlpPOKCUMALUUA. AHAIUTUYECKUI U alTOPUTMUYECKUI MOAXOABI IS
pelleHus 3aa4u arnpoKCUMalUy JUIsl TMHEWHBIX U JIMHEApU30BAHHBIX MOJENIel METO-
JIOM HaMEHBUINX KBaJpaToB;

® 3aKOH HOPMAJIbHOTO pacHpenesieHus JUIsl BEKTOPHBIX CIy4ailHbIX BEJIMYMHBI U OIpejie-
JICHHE UX YUCIIOBBIX XapaKTepUCTUK. MaTeMaTHuecKoe 0>KUJIaHUE U JUCTIEPCHS JJIsl BEK-
TOPHBIX CIIy4alHBIX BEIUYMH. J[MCIIEPCUOHHBIM U KOPPEIALMOHHBIN aHanu3. llonsaTus
JUCIIEPCUN BOCIPOU3BOJUMOCTH M aICKBAaTHOCTH, a TAKXKE OCTATOYHOM IUCIIEPCHUU.
Omnpenenenue BBIOOPOYHBIX KOA(PPHUIMEHTOB KOppeIsuuu U Kod(hduimeHnTa MHOXKe-
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CTBeHHOM Koppensauud. CTaTUCTUYECKUI MOIX0/] K ONPeIeJICHUIO OMHUOOK U MOTPEIIHO-
CTEH B DKCIIEPUMEHTAIIBHBIX TOYKAaX U3MEPEHUN;

PErPECCUOHHBIN U KOPPENALUOHHBIA aHaNu3 JJi MOCTPOEHUS SMIMPUUYECKUX MOJIENei
HAa OCHOBE JaHHBIX MACCUBHOTO 3KcnepuMenTa. [lonsatus pyHkunu oTKiIMKa U GaKkTOpOB.
OcHOBHBIE JIOIYIIEHUS PErPECCUOHHOIO U KOPPESALMOHHOTO aHaiu3a. Kpurepuu npo-
BEPKHU OJHOPOJHOCTHU AucIiepcuii. BeiOop Buaa ypaBHEHUI perpeccuu, a Takxke ompese-
JeHre Kod3((UIIMEHTOB PErPECCHH M UX 3HAYMMOCTHU C HCIOJIb30BaHHEeM Kputepus CTb-
rofeHTa. [Ipoueaypa uckioueHuss He3HAUMMBIX K03 puieHToB perpeccun. Onpenaene-
HUE aJIeKBaTHOCTH PErPECCUOHHBIX MOJIENIEH ¢ MOMOLIbI0 KpuTepus Puiiepa;

OCHOBHBIE TOJIOXKEHHUS TEOPUH IIaHUPOBaHUs dKcriepuMeHToB (I): monHbIi (hakToOpHbIIT
skcniepuMeHT (IIDD) u 06padoTka ero pe3ynbraroB. ONTUMAIBLHBIE CBOMCTBA MATPHIIBI
IUTAHUPOBAHMS U CBOMCTBO OpTOTOHaNbHOCTH. Onpenenenne Ko3)OUIMEHTOB MOAETCH,
UX 3HAYMMOCTU U TMPOBEpKa aJeKBATHOCTU ypaBHEHUs perpeccuu. CBOWCTBO poTaTa-
OEJIBHOCTH MOJTHOTO (PAaKTOPHOTO IKCIIEPUMEHTA;

OCHOBHBIE MOJIOKEHHS TEOPHH TNIaHUPOBaHuUs dKkcriepuMeHToB (I1): opToroHanbHbI HeH-
TpanbHbIi kKomMno3uuoHHbIN mwiaH (OLKII) skcriepruMeHTOB 1 00paboTKa ero pe3yiabTa-
ToB. O0ecreueHre OpTOroHaIbHOCTH MaTpPULbl IIJIJAHUPOBAHUS U OIpEAEICHUE BEJINYHU-
HBI 3Be3IHOTO Mieva. OnpeaeneHue ko3 HUIMEHTOB MOJICTH, UX 3HAYUMOCTH U OLIEHKA
aJIecKBaTHOCTU YypaBHEHUs perpeccuu. PacueTHoe BbIUMCIEHUE KOOPAMHAT TOUYKH ONTHU-
MyMa (IKCTpeMyMa);

ONTUMHU3ALMS HKCIEPUMEHTAIbHBIX HCCIIEIOBAaHUI € NpHMeHeHueM Merona bokca-
Bunbcona. OcHOBHbIE MOJAXO/bl K ONTHUMHU3ALMU SKCIEPUMEHTAIBHBIX HUCCIIEI0BAHUM.
DKCNepUMEHTAIbHO-CTATUCTUYECKHIT MeToA. CTpaTterusi ABMXKCHUS K ONTHMYMY LieJie-
BoM (GyHKIMH (QYHKIMH OTKIWKA) TPAaJUEHTHBIM MeTonoM. KpuTepuu ITOCTHKEHUS
«TOYTH CTALIMOHAPHOM 00JIACTU» U METO/bI YTOUHEHHUS TOJI0KEHHS ONITUMAIBHON TOYKU
B (haKTOPHOM IIPOCTPAHCTBE.

3.3. [TocTtpoeHne HpU3NKO-XUMUUECKUX MOJIENIEH:

3Tanbl MAaTEMaTUYECKOro MoJenupoBaHus. PopMyIMpoBKa THIIOTE3, TOCTPOCHUE MaTe-
MaTHYECKOI'0 OMHUCaHMsI, pa3paboTKa MOJIEIUPYIOLIETO alrOPUTMa, IPOBEPKaA aJIeKBaTHO-
CTH MOJIeNIM U HJIeHTH(UKALKsA MX MapaMeTpoB, pacyeTHbIE HCCIel0BaHMs (BBIUUCIIHU-
TEJIbHBIN IKCIIEPUMEHT);

COCTaBJIEHHE CHUCTEM YpaBHEHHI MaTeMaTH4YeCKOIro OMHCaHMs MPOLECCOB U pazpaboTka
(BBIOOp) @JITOPUTMOB UX pelIeHUs. bIOYHBIA NPUHIMI MOCTPOEHUSI CTPYKTYPHBIX Ma-
TemMaTndeckux Mojeneit. O000IIeHHOEe ONMCaHue ABMKEHHS IOTOKOB (ha3 B anmaparax ¢
MOMOIUIbIO THIPOIMHAMUYECKUX MOJENEeH, YUUTHIBAIOIIUX COCPEIOTOUEHHBIE U pacipe-
JIeNIeHHbIE UCTOYHUKH BEIIECTBA U YHEPTUU (TEIUIOTHI). JIokanbHble HHTEHCUBHOCTH HC-
TOYHUKOB BELIECTBA U TEIUIOTHl B MOTOKAX, COOTBETCTBYIOIIME PAa3IMYHBIM (PU3UKO-
XUMHUYECKHX IporeccaM. OCHOBHBIE TUIIBI YpaBHEHUI MaTeMaTUYECKOTO ONMCAHUS XH-
MHUKO-TEXHOJIOTHYECKUX MPOIECCOB — KOHEUHbIE, 0ObIKHOBEHHBIE AUPPepeHInaTbHbIE U
nuddepeHIaIbHble YpaBHEHHUS B YACTHBIX MPOU3BOIAHBIX;

MaTeMaTHYeCcKOoe MOJEIMPOBAHNE CTAIIMOHAPHBIX U TUHAMUYECKHX PEKUMOB I'MIpaBiIu-
YECKUX IPOILIECCOB B TPYOOIPOBOJHBIX CHUCTEMAaX, IJI00ANbHBIE M JIEKOMITO3UIIMOHHbIE
METO/Ibl PEIICHUSI CUCTEM HEIMHEMHBIX YPAaBHEHUN, a TAK)KE€ SIBHbIE U HESIBHBIE METO/IBI
YHUCIIEHHOTO pEIIEHUsI CUCTEM OOBIKHOBEHHBIX Au(depeHnranbHblx ypaBHeHuH. Co-
CTaBJIEHHE YpaBHEHMI MaTeMaTHYeCKOro omucanusi mpouecca. [locrpoenue nnpopma-
IMOHHBIX MaTPHIl MaTEMaTHUYECKUX MoJIeeH Jisl BbIOopa OOIIEero aaropuTMa pereHus —
MOJICIUPYIOIIETO aIropuT™Ma. Peanuzanust alropuTMOB pelieHus] HeMTUHEHHBIX U OOBIK-
HOBEHHBIX aAuddepeHmanbHbIX ypaBHeHnid. Onucanue crannoHapHbeix pexxumoB XTI ¢
IIPUMEHEHUEM CHCTEM JIMHEMHBIX U HEIUHEHHBIX ypaBHEHUU. VTepannoHHbIE aIrOpUT-
MBI pemieHus. [IpuMeHeHrne MeToI0B MPOCThIX uTepanuit 1 Herotona-Padcona st mo-
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nydenus: pemienus. [IpobGiema cxogumocTu mpoiecca perieHus. J(eKoMITO3uInOHHbII
METOJl pPELIEHUs CJIOXKHBIX CHCTEM KOHEUHbIX YypaBHeHuil. IlocTtpoenue uH-
dbopManmoOHHON MaTPUIIBI 711 BBIOOpA ONTUMAIIBHOTO aNropuTMa peuieHus 3anaqu. [1o-
HSTHE )KECTKOCTU CUCTEM JH(epeHINaIbHbIX YPABHEHUH U KPUTEPHUHU JKECTKOCTH. SIB-
Hble (OBICTpBIC) W HESBHBIC (MEIJICHHBIE) METObI pPelIeHUs. MeToabl epBOTro (METOI
Diinepa), BToporo ( Moau(UIIMPOBAHHBIE METOBI Dilliepa) U YETBEPTOTO mopsiaka ( Me-
ton Pynre-Kyrra). OneHka TOYHOCTH METOJOB — OIMOOK ycedeHus. IlepexomHbie
OLIMOKH W OMIMOKK OKPYTJICHUS MPH YHCICHHOM WHTETPUPOBAHUM TU(PepeHIIaTbHBIX
ypaBHeHui. CriocoObl o0ecnieueHrs CXOAUMOCTH peutieHus 3anaud. [IpumeHeHune HesiB-
HBIX METOOB JUISl PELICHUS KECTKUX CUCTeM nu(depeHnalbHbIX ypaBHeHuid. Onpene-
JICHUs 111ara UHTETPUPOBAHMS UTEPAIIMOHHBIM MeToa0M. MetonoB Kpanka-Hukoiascona
(meTon Tpanenuil);

MaTEeMaTHYeCKOEe MOJICTMPOBAHUE CTAIMOHAPHBIX PEKUMOB MIPOIECCOB TEILJIONEpe1ayu B
IUTACTUHYATBHIX ¥ 3MEEBUKOBBIX TEIJIOOOMEHHHKaX. MaTeMaTuyeckoe OINMCaHue Mpo-
LIECCOB C IPUMEHEHHUEM MOJIENe UeaIbHOIO CMEIIEHUsI U BhITeCHEHUs. BriOop u rpa-
¢duyeckoe mpecTaBICHUE ANTOPUTMOB perieHus. [IpruMeHeHrne CTaHIapTHBIX METO/I0B
BBIUMCIUTEIbHON MaTeMaTHKHU JJis PEILIEHUs 3ajay;

MaTEeMaTHYeCKOe MOJEIUPOBAHHE CTAMOHAPHBIX PEKUMOB IPOILIECCOB TEIIONepeaaun
B MPSMOTOYHBIX U MPOTUBOTOYHBIX TPYyOUaTHIX TEINIOOOMEHHHKOB, pEIICHUE 3a/la4yd
Komm u xpaeBoil 3amaun nMpu WHTETPUPOBAHUH CHCTEM OOBIKHOBEHHBIX TU(epeHIun-
aNbHBIX YpaBHEHHH. MaremaTHuecKkoe OMHMCAaHHE MPOILIECCOB ¢ MPUMEHEHHEM MOjeneit
uaeanpHoro BeiTecHeHUs. Pemenue 3amaun Komm u xpaeBoit 3agauu. IlpencraBnenue
QITOPUTMOB BBIYMCIIEHUH B BUEC WH(DOPMALIMOHHOW MATPUIIBI CUCTEMbl YPaBHEHUN Ma-
TEMaTHUYECKOIro ONMucaHusi M OJ0K-cxeM pacueroB. MaremaTtnueckoe onucanue XTII c
IPUMEHEHHEM CUCTEM OOBIKHOBEHHBIX TU(epeHINaIbHbIX ypaBHeHHH. Onricanue 00b-
€KTOB C pacIpeIe]ICeHHBIMU B IPOCTpaHCTBE NapaMeTpamMu. GopMyInpoBKa HaualbHBIX U
KpaeBbIX YCJIOBUM 3a7ad peuieHus. YUCIEeHHBIN anroput™ 1-ro mopsaka Juisl pelieHus
3anaun Komu. Meton «ipuctpenkny» i pelieHus: KpaeBou 3a/1auu;

MaTEMaTHYECKOE MOJIEIMPOBAHUE CTAllMOHAPHBIX PEXHUMOB IPOLECCOB B PEAKTOPaxX C
Memankoi. Onucanne MUKPOKMHETUUECKUX 3aKOHOMEPHOCTEN IPOTEKAHUS IIPOU3BOJIb-
HBIX CJIOKHBIX XMMHUYECKUX peakuil B )KUIKOM (aze JIsi MHOTOKOMIIOHEHTHBIX CUCTEM.
OnpeneneHne KIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XMMUYECKUX PEAaKLUNd C MPUMEHEHHU-
€M METO/IOB JINHEHHOU aireOphl - paHrOB MAaTPHI] CTEXHOMETPUUYECKUX KOA(P(ULIMEHTOB
peakuuu. MaTeMaTHUeCKOoe ONMHCAHHWE PEaKTOPHOTro IMpoliecca ¢ pyOarIkon JUis Mpous3-
BOJIBHOM CXEMBI MPOTEKAHUS XUMHUECKOU peakiuu. BpiOop alropuTMOB perieHus 3aaa-
YY ¢ MPUMEHEHHUEM MH(POPMAITMOHHONW MaTPULII CUCTEMBI YPAaBHEHUH MaTeMaTHYeCKOTro
ONMCAHUSA U TPEJICTaBICHMS alTOPUTMa PEIICHHs C MOMOLIbI0 OJIOK-CXeMBbl pacueTa
polecca;

MaTeMaTHYeCcKOoe MOJEIMPOBAHUE HECTAIIMOHAPHBIX PEKUMOB MPOIIECCOB B PEAKTOPAX C
Memrankoi. MaTtemartnyeckasi MOCTaHOBKA 3a7jaud JUIsl PEaKIMH C MPOM3BOJBHON CTe-
XuoMmeTpuueckoi cxemon. @opMynupoBka 3anaun Komm — 3agaun ¢ Ha4aabHBIMU YCIIO-
BUsAMU. Pa3HOCTHOE mpejacTaBieHHE CHCTEMbl OOBIKHOBEHHBIX AU(QepeHInanbHbIX
ypaBHeHuii. [TocTpoeHne nHGOpPMAITMOHHONW MaTPUIIBI I BBIOOPA aJropuTMa pelieHusl.
['padmyeckoe mpecTaBieHe aropuT™Ma peleHus B BUIE OJIOK-CXeMbl pacyeTa;
MaTeMaTHYeCKOEe MOJIEIMPOBAHUE CTAIMOHAPHBIX PEXHMOB B TPyOUaTBhIX peakTopax C
IPSIMOTOYHBIM U IIPOTUBOTOYHBIM JIBHJKEHHEM TEIJIOHOCUTENEH. MaremaTuueckas Io-
CTAHOBKA 3a/1a4d JUIsl PEAKIIUM ¢ KOHKPETHOM CTeXHoMeTpudeckor cxemoun. dopmynu-
poBka 3anaun Komm — 3a1aun ¢ HavyaabHBIMU YCJIOBHSMM U KpaeBOW 3ajaud — 3aJa4M C
KpaeBbIMU YCIIOBUSIMU. Pa3HOCTHOE Mpe/cTaBlieHne cUCTeM OOBIKHOBEHHBIX nuddepen-
UaNbHBIX ypaBHeHHH. [locTpoeHre HHPOPMALMOHHBIX MAaTPHIL Il BEIOOpa ajJrOpuTMOB
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pewenus. ['paduyeckoe mpeacTaBiIeHUe aarOpUTMOB peIIEHUs B BUE OJ0K-CXEMbI pac-
4era;

MaTeMaTHYeCKOEe MOJEIMPOBAHHE HECTALMOHAPHBIX PEKUMOB IPOLIECCOB B TPYOUATHIX
pPEaKTOpax M YUCIEHHbIE aJITOPUTMBbI JUCKPETH3aLUU Ui pelieHUsl cucteM auddepeH-
LIMAJIbHBIX YpaBHEHUI C YaCTHBIMU IIPOU3BOJHBIMU. MaTeMaTndeckasi IOCTaHOBKaA 3a/1a-
YM JUUIS PEAKIIMK ¢ KOHKPETHOM CTEXUOMETPUYECKON cxeMot. DopMyJIMpOBKa Ha4aabHBIX
U TPaHUYHBIX yciaoBui. [luddepennuanbaple ypaBHEHUS B YACTHBIX MPOU3BOIHBIX - 3JI-
JUNTUYECKOT0, NapaboIUYecKoro U TUNEpOOIMYECKOro THUIIOB. AJITOPUTMBI PELICHUS
ypaBHEHMI napaboinyeckoro tumna. MareMaTHueckas MojIeib XMMHUYECKOTO TpeBparie-
HUSl B U30TEPMUYECKUX YCIOBUAX JUIS HECTALlMOHAPHOIO Ipolecca B TpyOdaThIX amma-
paTtax ¢ y4eToM MpOAOJBHOIO NEPEMEIIUBAHUSA U C IIPUMEHEHUEM OAHOIApaMeTpuye-
cKkoi ¢ ¢y3MOHHON MOJENu AJIs ONMUCAHUS TMAPOJUHAMUYECKOH OOCTAaHOBKU B peak-
LIMOHHOM IOTOKE. AJIFCOPUTMBI PEIICHUS B BUJI€ CUCTEM HEIMHEWHBIX YpaBHEHUM, a TaK-
e OOBIKHOBEHHBIX U depeHINaTbHbIX YPAaBHEHUH IEPBOTO U BTOPOTO HOPSIIKOB;
MaTEeMaTHYeCKOe MOJICIMPOBAHUE CTAllMOHAPHBIX PEXUMOB IPOLIECCOB HENPEPHIBHON
MHOTOKOMIIOHEHTHOW peKTU(UKAIMK U adcopOuuu. MaremaTHueckoe OMHCaHHE Mpo-
1ecca MHOIOKOMIIOHEHTHOW PeKTH(UKALMU B TapesipyaToil KojoHHe. MozjenupoBaHue
(ha30BOro paBHOBECHs U IIPOLECCA MACCONEPEJAUYX HA TapelKaX B MHOTOKOMIIOHEHTHBIX
cucTeMax. YdeT TelJIOBbIX 0aJlaHCOB Ha TapesiKax MpU MOJIEIMPOBAHUM MpoLiecca B peK-
TU(PUKAITMOHHON KOJIOHHE. J[eKOMIO3UIIMOHHBINA aJITOPUTM pacueTa mporecca peKTudu-
KallUd B KOJIOHHOM annapare. MaremaTH4ecKoe ONHUCaHue MPOoLecca MHOTOKOMIIOHEHT-
HOW abcopOIMK B HACAJ0YHOW KOJIOHHE. MoJenmpoBaHue Mpoiecca MHOTOKOMIIOHEHT-
HOM Maccollepelad B CEKIUAX HACaJ0YHON KOJOHHBI. AJITOPUTM PELICHUS KPaeBOu 3a-
Jlauu JI71sl MOZIETIMPOBAHUS TIpoliecca abcopOLUH B HACaI0YHON KOJIOHHE.

3.4. OcHOBBI ONTUMU3AINU XUMUKO-TCXHOJOTHYCCKUX IMPOLECCOB:

penieHue 3aaad ONTHMM3alUN C TEPMOJWHAMHYECKUMH, TEXHOJIOIMYECKUMHU, SKOHOMHU-
YECKHMH, TEXHUKO-DKOHOMHYECKUMHU U IKOJIOTMYECKUMHU KPUTEPHUSIMHU ONTHUMAIBHOCTH.
Ontumanshble pecypcocoeperatone XTII. Boibop kpurepreB ontumanbHOCTH (1iese-
BbIX (yHKIUI). OpMyIMpOBKa MHOTOKPUTEPUAIbHON 3a1aun onTumu3zanuu. OcoOeH-
HOCTH pelieHus onTuMu3aunoHHbIX 3a1a4 XTII npu HanuuuyM HECKOIBKUX KPUTEPUEB
ONTUMAJILHOCTH, OBPAYKHOM XapakTepe Le’aeBol PYHKINK U HaJTUYUK OrpaHUYeHui 1-To
U 2-T0 poja;

ITOPUTMBI OJTHOMEPHOM U MHOTOMEPHOM ONTUMHU3ALMU. MeTOoIbl CKAaHUPOBAHMS, JIOKA-
JAU3aLMU DKCTPEMYMa, 30JI0TOr0 cedeHus U uucen OuOOHAYU B caydae OAHOMEPHOU OII-
TUMH3aUUU. MeToabl MHOTOMEPHON ONTUMU3ALMU HYJIEBOIO, IEPBOIO U BTOPOT'O MOPS -
KOB. CHMIUIEKCHBIE, Clly4ailHble ¥ TPaJIMEHTHBIE METOJbl MHOTOMEPHON ONTHMM3ALIHH.
Mertoa mrpadHbIX GYHKIHH.

3.5. 3akirouenue:

IIPUMEHEHNE KOMIBbIOTEPHBIX Mozene XTI npu npoekTHpoBaHNN XUMHUUYECKUX MPOU3-
BojicTB — B CAIIP. 3agaun cucrem aBTOMaTH3upoBaHHOro mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOrO MpoeKkTHpoBaHusd. MHbopManmonHoe u MaTtemaTu-
yeckoe obecrieueHne CAIIP. ABTomaTu3MpOBaHHOE NMPOEKTUPOBAHHE C MPUMEHEHHEM
KOMITbIOTEPHBIX Mojenen X TII;

npuMeHeHrne KomnbloTepHblx Mozaeneil XTIl nmpu ynpaBieHUN TEXHOJIOTHYECKUMU TPO-
neccamu — B ACYTIIL. KomnetorepHoe monenuposanue XTII B pexume peanbHOro Bpe-
MeHHU. Cucrembl npsAMOro uppoBoro (KOMIbIOTEPHOIO) YIPaBICHUS] TEXHOJIOTUYECKU-
MU TiporieccamMu. OCOOEHHOCTH pealin3aui KOMIbIOTepHbIX Mozeneit X TII B aBTomaTu-
3MPOBAaHHBIX CHCTEMaX YIpaBJICHHS TeXHOJIorndeckumu nporeccamu (ACYTII).
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4. O0beM TUCHUIIMHBI U BUIbI YUeOHOH HATPY3KHU

KommmuectBo Bcero vacos B
3a4ETHBIX €JIMH. ceMecTpe
O0mas TPy10eMKOCTh TUCIHIIJIHHBI 3 108
B Tom uncie nHa o6yuenue 3 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexuuu 0,89 32
[IpakTudeckue 3aHATHS - -
JlaboparopHbie pabOThI 0,44 16
CamocrosiTejibHas padoTa 1,66 60

PacuerHo-rpaduueckre paboThI

Jlpyrue Bubpl CaMOCTOSITENILHON pabOThI 1,67 60

Bu HTOroBOro KOHTPOJIsA 3HAHUI (324ET ¢ OLEHKON) - -

KonnyectBo Bcero uacos B
3a4EeTHBIX e/IMH. ceMecTpe
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 3 81
B ToMm uncne Ha oOyueHue 3 81
AyIMTOpHBIE 3aHATHS: 1,33 35,91
Jlexnun 0,89 24,03
IIpakTueckue 3aHsATUA - -
JlaGopaTopHble paboThI 0,44 11,88
CamocrosiTejibHas padoTa 1,66 44,82
PacueTHo-Tpaduueckue padboThI - -
Jlpyrue Bupl CaMOCTOSITENIbHON pabOoThI 1,67 44,82

Buj1 HTOroBOro KOHTPOJIs 3HAHMIA (324€T ¢ OLIEHKO) - -

AHHOTaIUA padoyeil MPOrpaMMbl AU CHUILIMHBI
«Du3nveckasi XUMHSA HAeaTbHOro kpucraia. Kpucramnoonruka» (b1.B.O/1.12)

1. Heap aucuuMmianHbl — GopMupoBaHrue 6a30BOro 00beMa 3HaHUM O 3aKOHOMEPHOCTSIX
MIPOXOXKACHUS CBETAa Yepe3 KPUCTAIUIBI, a TaKKe O HanboJee BAKHBIX ONTUYECKUX XapaKTepH-
CTUKaxX KPUCTAIJIOB, HCO6XOI[I/IMBIX JJI1 YCIICHIHOT'O OCBOCHUA KypCa TEXHOJOTMHU MAaTCPUAJIOB U
Kypca METOJIOB UCCIIEA0BaHUSI.

2. B pe3yabTaTre U3y4eHusi AUCHUILIMHBI CTYIEHT J10JI3KeH

Obnadams crnenyronumu npodeccuonanbabiMu (I1K) komnerenusamu:

- TOTOBHOCTBHIO MIPUMEHSITh aHATUTUYECKUE W YUCIEHHBIE METO/bI PEIICHUS TTOCTaBICH-
HBIX 33]1a4, UCII0JIb30BATh COBPEMEHHbIE HHPOPMAIIMOHHbIE TEXHOJIOTUH, IPOBOIUTH 00pabOTKyY
uH(}OpPMAIIUU C UCTIOJIB30BAHUEM MPHUKIATHBIX MPOTPAMMHBIX CpeACTB ceprl mpodeccruoHab-
HOU ACATCIIBHOCTHU, UCITIOJIB30BATE CETCBLIC KOMIIBIOTCPHBIC TEXHOJIOTUHU U 0a3el JAaHHBIX B cBoen
npoecCHOHANBLHOM 00JaCTH, MAKeThl MPUKJIAJHBIX MPOrpaMM JJs pacdyeTa TEeXHOJIOTHUECKUX
napameTtpoB obopynoBanus (I1K-2);

- CLIOCOOHOCTBIO TIAHUPOBATH U MPOBOIUTH (DU3HUECKUE U XUMHUYECKHE KCTICPUMEHTHI,
MPOBOJUTH 00paOOTKYy WX PEe3ylIbTaTOB U OICHWUBATH MOTPEIIHOCTU, BBIIBUTATH THIIOTE3bI U
YCTaHABIMBATh TPAHUIIBI KX IPUMEHEHHUS, IPUMEHSITh METOIbl MAaTEMAaTUYECKOTO aHallu3a U MO-
JICTUPOBAHMSI, TCOPETUIECKOTO M IKCIICpUMEHTaIbHOTO HecnenoBanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS OCHOBHBIX (I)I/I3I/I‘ICCKI/IX Teopnﬁ AJid pCICHUA BO3-
HUKAOIMUX (pU3MUecKux 3a7ad, CaMOCTOATEIBHOIO MPHOOpeTeHUs (U3NYECKUX 3HAHUMU, NI
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MOHMMAaHUS MPUHILIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE€ BBIXOISALINX 32 MPEIEIIbI
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus (ITK-19);

3namy:

— 3aKOHOMEPHOCTH MPOXO0KJIEHUS HENOJIIPU30BAHHOTO0, a TAKXKE MOJIIPU30BAaHHOIO Mapal-
JIETBHOTO M CXOMSAIIETOCS CBETa CKBO3b KPUCTAJUIBI PA3HBIX KPUCTAILIOrpapHUECKuX Ka-
Teropui

— 0 CBS3HM OCOOCHHOCTEH CUMMETPUHU BHYTPEHHETO CTPOCHUS KPUCTAJUIOB C CUMMETPHIA UX
(U3HYECKUX CBOWCTB

— OCHOBHBIE ONITHYECKHE CBOMCTBA KPUCTAIIOB U CIIOCOOBI X U3MEPEHUs
Ymems:

— CTPOUTH ONTHYECKUE TTOBEPXHOCTH JJIsl PAa3HBIX KPHCTAIIOrpaUIeCKUX KaTerOpHil KpH-
CTaJIJIOB U UCIIOJIB30BATh UX JJI1 TEOPETUUECKOIO U MPAKTUUYECKOI0 aHAIN3a ONTHYECKUX
XapaKTEPUCTUK KPUCTAIIIIOB

— KAQUeCTBEHHO M KOJMYECTBEHHO OIMCHIBATH CBOMCTBA KPHCTAILIOB, OOYCIIOBIECHHBIE HX
BHEIIIHEH U BHYTPEHHEN CUMMETpUEN

— aHAJM3UPOBATh ONTHUYECKHUE CBOWCTBA KPUCTAUIOB C TOUKU 3PEHUS OLICHKM MX KauecTBa
Y IPAKTUYECKOTO TPUMEHEHUS
Braoemo:

— IPAaKTHYECKUMU HABBIKAMU MCCIIE0BAaHUS ONTUYECKUX CBOMCTB KPUCTAILIOB
3. KpaTkoe coaep:kanue JIUCHUIITIHHBI
1. [Ipupona cera. OCHOBHbBIE XapaKTEPUCTUKHU CBETOBOM BOJIHBI. Buibl nosnspusa-

nuu cBera. Ilokazarenb mpeaoMieHUs - BaKHEHIlas ONTHYECKas XapaKTEpUCTHKa BEIIECTBA.
@DakTOphI, BIUSIOUIME HA [TOKA3aTENb PEJTOMIICHHS: IFIOTHOCTh U COCTaB BEIIECTBA, TEMIIEPATY-
pa, 4acToTa 3JIEKTPOMArHUTHBIX KoJieOaHuil. MeTo bl n3MepeHus oKa3aTess IpeIoMIICHUS.

2. OnTnueckre noBepxHOCTH. [IOBEpXHOCTH TOKa3aTenel MpeOMIIEHUS KpUCTal-
JIOB pa3In4HbIX Kateropuil. J[BoiHoe mydenpenomiieHne. BonHoBele noBepxHocTu. [locTpoenne
['tolireHca AJig pa3IMyHBIX CIy4YaeB MaJIeHUs CBETa Ha KpucTaul. OnTtuueckas HHAUKATPUCaA U €€
MCIIOJIb30BAaHUE JIJISl XapaKTEPUCTUKU ONTUYECKUX CBOMCTB KPHUCTAUIOB Pa3IMYHBIX KaTErOpUi.
[TosrydeHune MiIOCKONONSIPU30BaHHOTO cBeTa. [IpoXoKaeHne eCTECTBEHHOTO U TIOCKOMOISAPU30-
BAHHOI'O CBETA YePe3 KPUCTAJUIBI CPETHEN U BBICILIEH KATETOPHM.

3. ITpoxokaeHne MI0CKONapaiIeIbBHOTO MOHOXPOMATHYECKOTO CBETA YEPE3 CUCTE-
My «I0JsipU3aTop-KpucTami-aHanuzarop». PasHocTs xoxa BonH. KBapreBble KOMIIEHCATOPHI,
Ha3zHayeHue, BUabl. MHTepdepeHIImonHas okpacka KpUcTamioB. Jucnepcrs onTHYECKON HHIIH-
KaTPHUChl KPUCTAJIOB Pa3IMUHBIX CUHIOHUM. KonnuecTBeHHast XapaKTepUCTUKA AUCIIEPCUH CBe-
Ta.

4, AHHM30TPONHS TIOTJIONMICHUSI CBETA: IUICOXpOM3M. [IpoxorkieHne ecTecCTBEHHOTO
CBETa YEpPE3 CUCTEMY «IIOJISIpU3AaTOp-KpUcTaI-aHanu3arop». KoHockonusa kpucramios. Onru-
yecKkasi aKTHBHOCTh KPHUCTAJUIOB. BparieHue MiaockocTu mossipu3alui. MarHUTOONTHYECKUN
a¢deKT B KpucTaiax.

5. [IpruMmeHeHne ONTUYECKUX METOAOB MJI OLEHKU KadyecTBa KpUCTAIIIOB. [Ibe30011-
TUYeCKUH 3(P(EeKT B KPUCTAJUIAX U €r0 XapaKTEepUCTHKA C IOMOIIBIO TeH30pa 3-ro paHra. JJek-
TpoonTHueckui 3¢(HeKT B KpUcTalljIaX U €ro XapakTeprucTUKa ¢ MOMOIIBIO TeH30pa 4-TO paHra.

4. O0beM y4eOHOM JUCHHUILJIMHBI

} Bcero
Bunel yue6HOM paboThI 3. ex. Ax. gac.
O0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY 4 144
IUIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2 64
Jlexmn (Jlek) 1 32
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JlaGopaTtopusie 3ansatus (JI3) 1 32

CamocrositeabHas padora (CP): 2 80
KoHTakTHas camocTosTenbHas pabota 0,25 9
CaMocCTOsITeIbHOE U3YUYCHHE Pa3/iesOB JUCIUTUIMHBI 1,75 63

Bujabl koHTpOJIsi: 3a4eT ¢ OLeHKOoM - -

3 Bcero

Bunast yueOHoIi paboTh 3au. e Actp. uac.
O01mas TpyA0eMKOCTb I CHHUILIHHBI 110 Y4eO0HOMY 4 108
IUIAHY
KonrakTHasi paboTa — ayJuTOPHbBIE 3aHATHSL: 2 54
Jlexumn (Jlek) 1 27
naboparopusie 3ansaTus (JI3) 1 27
CamocrositesbHas padora (CP): 2 54
KonTakTHas camocTosTenpHas pabora 0,25 6,75
CaMoCTOsITEIbHOE N3YUYEHHE Pa3/iesiOB JUCIUILINHBI 1,75 47,25
Bujbl koHTpOJIsA: 3a4eT ¢ OLeHKOoM - -

AHHOTaN U padoyeil MPOrpaMMbl AU CHHUILIMHBI
«Teopus pocra kpucramwios» (b1.B.0/1.13)

1. Heab IHCHMIVIMHBI — TMOATOTOBKAa KOHKYPEHTOCTIOCOOHBIX CIEIMAIMCTOB IS MOJpa3/ie-
JICHUH LIEHTPOB BHICOKUX TEXHOJOTUHN B 00JIACTH pa3paboOTKU M MPUMEHEHHS] HOBBIX MOHO-
KPUCTALUTUYECKAX MaTepUANIOB, BIAICIONINX (YHIAMEHTAIFHBIMH TEOPETHUYECKUMH OCHO-
BaMU 9TOM HAyKH KaK HEM3MEHHBIMH M HECTApEIOIIMMHU B MPOIIECCe HAYYHO-TEXHUYECKOTO
pa3BUTHS €€ acTIeKTaMHu.

2. B pe3yabraTre H3y4yeHHUs] JUCHUILIMHBI 00y4YAIOLIUHIICS 0IKEH
Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:

- CIOCOOHOCTHIO TUTAHUPOBATH U MPOBOJUTH (PU3UUYECKUE U XMMHYECKHE SKCTIEPUMEHTHI, TPOBO-
JTUTH 00pabOTKY UX PE3yIbTATOB M OIICHUBAThH IMOTPEITHOCTH, BBIIBUTATh THIIOTE3HI U yCTa-
HABJIMBATh TPAHUIIBI UX TPUMEHEHUs, IPUMEHATh METO/Ibl MAaTEMAaTUYECKOTO aHallu3a U MO-
JICTUPOBAHMSI, TEOPETUIECKOTO U dKCIIepuMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MUECKHUX TEOPHId IJIs PEUICHHs] BOSHUKAIO-
mux (U3NYIECKUX 3a7ad, CAaMOCTOSTEIIEHOTO TPUOOPETeHUS (PU3UIECKUX 3HAHHMA, IS T10-
HUMAaHUS IPUHIUIIOB padOThl MPUOOPOB U YCTPOMCTB, B TOM UKCIIE BBIXOSIIMX 32 MPeIeibl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19);

- TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYIO MH(OpPMAIMIO, OTCUECTBEHHBIH U 3apyOeKHBIH
ombIT 1o Tematuke ucciaemaoBanus (ITK-20).

3Hamy:
- 3aKOHBI, YIPAaBJSOIINE €CTECTBEHHBIMH POCTOBBIMH (POpPMaMH MOHOKPHCTAJUIOB; 3aKOHEI,
YIPaBISIONIUE MPOIIECCAMU POCTAa MOHOKPHUCTAJUIOB U MYTH CTA0OUIU3AIlUU ITUX TIPOIIECCOB;
ymemy:
-HCTIOB30BaTh MOP(OIOTHUECKHe TPU3HAKK PACTYIIEr0 MOHOKpHCTaNa JJs YIpaBlICHUS
MIPOLIECCOM €TI0 POCTa;
8naoems:
- HaBBIKAaMH TEOPETHYECKOTO aHAJIN3a Pa3IMYHBIX MPOIECCOB POCTAa MOHOKPUCTAJIIOB Ha OCHO-
BaHUM (DyHIaMEHTaIbHBIX 3aKOHOB KPUCTAIIO00pA30BaHMUA.
3. Kpartkoe conep:xanue 1MCUUNIMHbI
1. Beegenue. Mcropus Bompoca.
CBsi3p Kypca ¢ IpYrMMH CHEIHaJbHBIMU AucuuIinHamu. Llenb, 3amauum U cTpyKTypa

87



kypca. [lopsnok npoxoxaenus: kypca. Tpu nepuosia UCTOPUU Pa3BUTUS TEOPUH POCTa KPUCTA-
noB: JIx. B. I'u66c, I1. Kropu, 0. (I'.) B. Bynsd u ux paboTsl B 00;1aCTH TEOpUH pOCTa KpU-
ctayyioB. OEHOMEHOJIOTUYECKHUE U aTOMapHOCTPYKTYpHbIe TeopuH. Pa3BuTHe aromMapHOCTPYK-
TypHoro noaxozaa ot B. Koccenst u M. H. Crpanckoro no I1. bennemsl. JluciokalmoHHbIN MeXa-
Hu3M pocta B. baproka, H. Ka6pepsl u @. K. ®panka. Pabotsr A. A. YepHoBa.

2. ®eHOMEH IUIOCKOTPAaHHOCTH KpUcTayuia. Makpo- W MHUKporpand. Burmnamuu. M3o-
THYTBIH KpUCTAILI.

3. Pocrorie opmbr. Camononobue uaeansHoro Kpucramia. LIeHTp 3apoxaeHus Kpu-
ctaya. [Tupamuaer pocta. Cekropsl pocta. EcTecTBeHHBIE M UCKYCCTBEHHbIE TPAHU KPHUCTAJLIA.
IlceBorpanu kpucraiia.

4, Koaddumuent ¢opmsl rpanu kpucramia. Koaddurment hopmbl mupaMusl pocTta.

5. IlepBoe Havan0 TEPMOAMHAMUKHU JJISI PACTYILErO KpHCTaIIA.

6. Bropoe Hauano TepMOAMHAMUKY 7S pacTyiero kpuctamia. O0beIMHEHHOE TEPBOE U
BTOPOE HAYaJ0 TEPMOJWHAMHKH ISl PACTYyHIEro Kpuctayuia. JIaOMIbHOCTh paBHOBECHS PacTy-
niero kpucramia. [loTeHmanbHbIi 0apbep pocTa pacTyIIero Kpucrasuia.

7. TepmoamHaMU4ecKHe MOTEHIIMAIBI PACTYIIEro KpUCTaIa.

8. Ypasuenue (npaBuiio) Bynbda.

9. JleficTBUTENBbHBIC, BBIPOXKICHHBIE U MHHMBIC TPaHH KpHCTaLIoB. BekTopHas dopma
ypaBHeHus Bynbda.

10. Vxka3zartenpHas MOBEPXHOCTh YAEIHHON CBOOOJHON MOBEPXHOCTHOW SHEPTHH KpH-
ctama (ykazaTelbHas MOBEpXHOCTh OpeHdecra). CuHrynspHele rpanu Kpucramia. Ipupona
crenu(pUIHOCTH OTPAHKH JAHHOTO BHJIA KPUCTAIUIOB.

11. HepaBHOBecHBIN TpoOIECC 3apOKICHUS U pOCTa KpucTalioB (mpoiecc Bombmepa-
Bebepa). Ocobsie Touku mporecca Bonbmepa-Bebepa: paBHOBecHass Touka, TOUka meperuda u
TOYKa HYJEBOro 3HaueHWsl sHepruu ['mb0ca. YHuBepcanbHas KpuBas mpolecca Boiabmepa-
Bebepa.

12. CnoHtanHOe 3apoxJeHre Kpuctamia. Kpurnueckuit paguyc KpHCTaIIMUYECKOro 3a-
poapia. MHKyOAIIMOHHBINA MTEPUOT KPUCTATUTHU3AIIUH.

13. Cuna xpucTaIM3alMOHHOrO JaBieHus. CoCTaB CHIIbI KPUCTAJUIM3ALMOHHOTO JaB-
JeHus: oObeMHasi CHjla, TIOBEPXHOCTHAs CHJa M CHJIa BHEIIHErO JaBiieHUs. BekTopHas aua-
rpaMma cocTaBa CHJIbl KPHUCTAIN3AI[MIOHHOTO 1aBJICHHUS.

14. Kpucrammm3anuonHoe aasieHre. CocTaB KPHCTALIH3AMOHHOTO JaBIeHHS: 00BeM-
HOE JIaBJICHHE, IOBEPXHOCTHOE JIaBJICHUE U BHEIIIHEE JIaBJICHUE.

15. CocraB KpUCTAIIIM3ALMOHHOIO JaBJICHUS U CUJIbl KPUCTAJUIM3AIIMIOHHOTO IaBJICHUS B
nporecce Bonbmepa-BebGepa. YHuBepcanbHble 3aBUCUMOCTH KOMIIOHEHTOB KpPUCTAJUIM3aLMOH-
HOTO JaBJICHUS OT pa3Mepa KpucTasuia.

16. DkcrepuMeHTATFHOE OTpE/ICICHNE MOBEPXHOCTHOTO M OOBEMHOTO JIaBJICHHUU IIPH
KpUCTATU3aMU. B0O3MOXXHOCTh TONTy4eHUIl CBEPXBBICOKHX JABJICHUH NPH KPUCTAIUIM3ALUU
HaHOKPHUCTAJIIOB.

17. Tlonmy4yeHue anMa3HBIX MJICHOK.

18. 3aBucuMoOCTh 0OBEeMa KpUCTAJUIA OT KOHIIEHTPAIIUN KPUCTAJUIN3YEeMOTO BEIIECTBA B
KpUCTaTU3aMoHHON cpene. Ciaydyaid HEOrpaHWYEHHOM KPHCTAIM3AlMOHHON cpe/bl. 3aBUCH-
MOCTBh 00bEeMa KpHCTaJlIa OT M3MEHEHUS 00beMa KpUCTAJUTM3aMOHHOM cpenbl. [IpeakpucTamim-
3allMOHHBIE CPEIbI.

19. VYpaBHeHHE COCTOSIHUS PACTYIIETO KPUCTAIA.

20. Tloctynat o cymecTBOBaHUU (PU3UKO-XUMHUYECKOTO PaBHOBECHUS JUII MAKPOKPHUCTAI-
JIOB.

21. U3obapHbIil pocT KpUCTaJUla U3 paciiiaBa WIM YUCTOM MapoBoil (a3l WM U3 pac-
TBOpPA MPHU MOCTOSIHHONW KOHIEHTPAIIMU U MPU MOCTOSTHHOM 00beMe KpUCTAJUTM3AI[MOHHOM cpe-
nbl. YpaBHenue Tomcona-KenbBuHA Ui pacTyIMX KPHCTAIJIOB MPH MEPEOXJIAXKIACHUU KpH-
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CTAJUIM3ALIMOHHON cpezibl. 3aBUCUMOCTh pa3Mepa KpucTajlia OT MepeoxIaKIeHUs KpUCTallIn3a-
IIMOHHOM Cpe/bl B HEPABHOBECHOM IIPOILIECCE.

22. V3oTepMuuecKuil pocT KpUCTAJUIOB U3 paciliaBa MM YUCTOM NapoBoi (a3bl, I U3
pacTBOpa MpHU MOCTOSTHHON KOHLIEHTPAIIMH U TIOCTOSSHHOM 00beMe KPUCTAJUIN3aLMOHHON CPEJIbL.
VpaBuenue Tomcona-KenbBuHa AJ1 pacTyllero KpucTaula MpH MEPECHIIEHUH 0 JaBJICHUIO.
3aBUCHUMOCTH pa3Mepa KpHcTaia OT BHEUIHETO AaBJICHUS B HEPAaBHOBECHOM ITpoIiecce.

23. M3006apHO-M30TEPMUYECKUIA POCT KPUCTAJUIOB MPH U3MEHEHUU KOHUEHTPALUU WIIH
o0bemMa KpUCTAJUIM3AaMOHHON cpepl. YpaBHeHue ToMcona-KenbBruHa 1u1s1 pacTyiero Kpucrani-
Jla IpY KOHLIEHTPALMOHHOM IE€PECHIILIEHUH. 3aBUCUMOCTh pa3Mepa KpUCTalla OT KOHLEHTpalu-
OHHOTO NEPECHILICHNUS B HEPAaBHOBECHOM IIpoIiecce.

24. PaBHOBecHas MeTacTabMiIbHasE 00JIaCTh KpHCTaIM3alMu. PaBHOBECHOE mepechlie-
HHUE KPUCTAJUTM3AIMOHHOM Cpebl M0 TeMIeparype, AaBICHHIO, KOHIEHTPAlMU U 00BbeMy ATOM
cpezbl. PaBHOBECHOE BO3MYyILIEHHE PABHOBECHOI'O TIEPECHIIIEHUS PACTYILEro Kpucraia.

25. HepaBHoBecHasi meracTaOmibHas 00jacTh KpucTayum3anuud. HepaBHOBecHOe mepe-
CBILICHUE KPUCTAUIM3ALMOHHON Cpelbl IO TeMIepaType, JaBJICHUI0, KOHLIEHTPAM U 00beMy
9TOH cpenbl. HepaBHOBECHOE BO3MYIIIEHNE PAaBHOBECHOTO COCTOSIHUSL PACTYLIETO KPUCTAIIA.

26. luddepeHunanbHoe ypaBHEHHE MajOro HEPaBHOBECHOI'O BO3MYILEHHs PACTYLIETo
KpHUCTaJIa.

27. Pemenue nuddepeHunanbHOro ypaBHEHUST MaJoro HepaBHOBECHOIO FapMOHUYECKO-
r0 BO3MYIICHHUS pacTyniero kpucrawia. Ctabunusanus Ja0MIbHOCTH PACTYIIETO KPUCTALIA IPU
TaKOM FapMOHHUYECKOM BO3MYILEHUH. AHAJIOTUS ¢ MasTHUKOM Kanuibl.

28. Crabunuzanusi Ja0WIBHOTO PAaBHOBECHS PACTYIIETO KpPUCTAUIa TPU TEIUIOBOM
(IIyKTyallMOHHOM HEPaBHOBECHOM BO3MYILEHUHM KPUCTAJUIM3ALMOHHOM cpelbl. YCIIOBHS, MPH
KOTOPBIX HACTYIIAET TaKasi CTaOMIIH3aIIus.

29. PaBHOBecHas M HEpaBHOBECHAs MHOXKECTBEHHas KpucTamauzauus. [IpuzHaku 3Tux
BUJIOB KPHCTAJTH3AIHH.

4. O0bem y4eOHOM TUCHUTITHHBI

3 Bcero
Bunpsl yaeOHOM paboThI 3. e Ax. e,
OO0mas TpyA0eMKOCTh JUCHUIIIUHBI 110 Y4eOHOMY 3 108
IUIAHY
KonTrakTHast pa0doTa — ayAUTOPHBIE 3aHATHS: 1,5 48
Jlextuu (Jlek) 1 32
[TpakTnueckue 3anstus (I113) 0,5 16
CamocrositeabHas padora (CP): 1,5 60
KoHTakTHas camocTosiTenbHas paboTa 0,25 9
CaMocCTOsITeTbHOE N3YUCHHE Pa3/IeNIOB JUCITUTIITNHBI 1,75 63
Buabl koHTpOJIsi: 3a4eT ¢ OLEeHKOM - -
3 Bcero
Bunsl yueOHoM paboThI 3au. e Actp. uac.

OO01mast Tpy/10eMKOCTh JUCHHMILIMHBI 110 Y4eOHOMY 3 108

IJIAHY

KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,5 36

Jlexumu (Jlek) 1 24

[Ipaktuueckue 3ausarus (I113) 0,5 12

CamocrositesqbHasi padora (CP): 1,5 45

KonTtakTHas camocrosiTenbHast paboTa 0,25 6,75
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CamocTosTEIbHOE H3YUYCHHUE PA3/ICIIOB AUCITUTLIHHBI 1,75 47,25
Buabl kouTpoJisi: 3a4eT ¢ OLEHKOM - -

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«JlonosiHuTeILHBIE TJ1aBbl pu3ukm» (b1.B.O/.14)
1. IleJb10 IMCHUIIMHBI SBJISETCS IPUOOPETEHUE CTYIEHTAMH 3HAHUI 110 OCHOBHBIM pa3zeiaM
(GU3UKY U YMEHHIO PUMEHSTh X B JPYTUX €CTECTBEHHOHAYYHBIX TUCIUILINHAX.
2. TpeOGoBaHuUs K pe3yJIbTATaM OCBOEHHUSI IMCHUTLIMHBI
N3yuenue Kypca GU3HKHM MpU TOATOTOBKE OakanaBpoB 1o HampasieHuro: 18.03.01 Xu-
MHUYECKasi TEXHOJIOTHSI CIOCOOCTBYET MPHUOOPETEHHIO CIETYIONINX KOMITETCHIIHNA:
-CIIOCOOHOCTHIO TLJIAHUPOBATh U MPOBOAUTH (DU3MUECKHE U XUMHUYECKHE SKCIEPUMEHTHI,
IPOBOJIUTH 00Pa0OTKY UX PE3Yy/IbTaTOB M OICHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bI
Y YCTaHABJIMBATh IPAHUIIBI UX IPUMEHEHUS, TPUMEHATh METO/Ibl MATEMAaTUYECKOIO aHAJIH-
3a ¥ MOJICITUPOBAHUS, TEOPETHUYECKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTHIO MCIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKHX TEOPUMN IS PElIeHUs BO3HU-
Kalox (PU3MUECKUX 33/1a4, CAMOCTOSTEIbHOTO TIpuoOpeTeHus (GU3NYeCKuX 3HAHUH, IS
MOHUMAaHUS MPUHIUIIOB pabOThl MPUOOPOB U YCTPOICTB, B TOM YHCIIC BHIXOSIINX 32 Mpe-
JIeTIbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus ([1K-19);

B pe3ynbTaTe n3yueHus AUCHUILUIMHBI CTYIEHT JOJIKEH |
3HaMb:
- (pusmveckrie OCHOBBI KBAHTOBOW CTATUCTUKH (MCXOHBIE «0a30BbIE) MOJI0KEHUS, OCHOBHBIC
KBAHTOBBIE CTATUCTHUUECKHE paclpeesieHus);
- 3JIEMEHThI 30HHOM T€OPUU MPU TPAKTOBKE PA3IMUYHBIX CBOMCTB METAILJIOB, IU3JIEKTPUKOB H I10-
JYIIPOBOJHUKOB;
- 6a30BbIe (prU3MUECKUE MOHATHS O KBAHTOBBIX TEOPHSX TEIUIOEMKOCTH (HA MPUMEpE KPUCTAIUIIH-
YECKHUX TeN);
- DJIEeMEHTHI PU3UKU TBEPJIOTO Tela (UCXOIHBIE MOHITHS O KpUcTauiorpaduu, TUIIaX KpUcTa-
JMYECKUX CTPYKTYP; CBEICHHUS O SIBJICHUU U KBAaHTOBOM TPAKTOBKE CBEPXIIPOBOAMMOCTH).
ymems.
- IIPUMEHSATh UCXOJHBIE (pU3MUECKHe (TEOPETUUYECKUE) 3HAHUS NIPU PELIEHUH NPOQecCHOHANb-
HBIX 3a/1a4;
- IPOBOJIUTH OLIEHOYHBIE PACUEThl M OCYIIECTBIATH (HAa KAUeCTBEHHOM YPOBHE) aHaJIM3, Ha0Jo-
JTAEMBIX SIBJICHUH.
enadems.
- HaBBIKAMU OOOCHOBAHMsI CBOUX CYXKAEHUH, YTO CIIOCOOCTBYET MPAaBUIBLHOMY BBIOOpPY METO/AU-
KU [IPOBOJMMOTO CTYJI€HTOM HCCIIEIOBAHMUSI.
3. Kpartkoe coaep:xanue TUCUUIJIMHBI.
1. D1eMeHTHI KBAHTOBOM CTATHCTHKH
DJIeMEHThl KBaHTOBOM cTaTUCTUKU. KBaHTOBas cucteMa M3 OJMHAKOBBIX dYacTull. [IpunHumn
TOKJIECTBEHHOCTH OJUHAKOBBIX yacTHIl. CHUMMETpUUYHbIE U HECHUMMETPUYHbIE BOJTHOBbIE (DYHK-
IIUH, ONMCHIBAIOIINE COCTOSIHUSA TOXKJIECTBEHHBIX MHUKpodacTHil. bo3oHsl u dpepmuons. [1pun-
nurn [Taymnu. KBanTtoBsle cTaTucTuueckue pacnpenenenus bose-OiHmreiina n @epmu- [upaxa.
BrIpoxIeHHBII 3TIEKTPOHHBIN ra3 B KpUcTalliax (MeTasuibl).
2. MeTaJibl, AM3JIEKTPUKH U MOJYIIPOBOJHUKHU € TOYKH 3PEHUs 30HHOM TeOpHH
OHepreTudeckue 30HbI: cratuctuka Pepmu-/upaka, sneprus @epmu. DINEKTPOH B EpUOIUUE-
CKOM T10J1e KpucTaya: 3¢ (HEeKTUBHAsI Macca dJIEKTPOHA.
3. DaeMeHTHI (pU3MKH TBEPAOIO TeJa.
®usuka tBEpAoro tena (OTT): onpenenenue, CBsI3b C IPYrUMU TUCHUTIIMHAMU, OOBEKTHI U3Y-
YeHus1, Kpyr pemaeMbix 3agad. CBs3b ¢ KpucTamiorpadueil, KpucTauiopu3uKol U KpUCTaIIO0-
xumuei. KongencupoBanHoe coctosinue. Ilogxon k onucanuto TBEpAbIX Ten. CTpyKTypa Kpu-
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crayuioB. CUMMeTpUs U (U3UYECKHE CBOMCTBA KPUCTAIUIOB. THIIBI KPUCTAJUIMYECKUX CTPYKTYP
(oOmast xapakTepuctuka). [LIOTHBIE yITaKOBKU: KyOMYecKasl M TeKcaroHajlbHas (Ha KaueCTBEH-
HOM ypoBHe). [loHSTHE O CBEPXIIPOBOJAUMOCTH (KBaHTOBBIC NPEACTABICHUS HAa KAYeCTBEHHOM

YpOBHE).
4. O0beM y4eOHOI TUCUHMIIIIHHbI

Bcero 4 cemecTp
Buabi yueoHoii padboThl 3au. ex1./ 3au. ex./
aK.gyac aK.yac
OO01asi TPY10eMKOCTD JUCIHHILUINHBI 110 Y4e0HOMY IIaHY 3/108 3/108
AYIUTOpPHBIE 3aHATHS: 0,8/32 0,8/32
Jlextuu (JIek) 0,4/16 0,4/16
JIaboparopusie 3ausatus (J1a0) 0/0 0/0
[Tpaktuyeckue 3anstus (I13) 0,4/16 0,4/16
CamocrosiTesibHas pa6ora (CP): 1,2/40 1,2/40
Buja koHTpOJIA: 1/36 9K3aMeH-
IK3aMeH/3a4eT 1/36
Bcero 4 cemecTp
Buabl yueOHoii padboThI 3a4. e,/ 3au. e/
acTp.uac acTp.yac
O01mas TPy10eMKOCTh AUCUHUILINHBI 10 Y4eOHOMY IVIAHY 3/81 3/81
AyIHTOPHBIE 3aHATHS: 0,8/24 0,8/24
Jexruu (JIek) 0,4/12 0,4/12
Jlabopatopusie 3ansTus (J1ao) 0/0 0/0
[Tpaktnyeckue 3ansatus (I13) 0,4/12 0,4/12
CamocTosiTeibHas padora (CP): 1,2/30 1,2/30
Bua xonrpoas: 127 JK3aMeH
IK3aMeH/3a4ueT 1/27

AHHOTaN U Y4eOHOI MPOrpaMMbl AU CHMIIIMHBI
«J/IabopaTopHbie padoThI 10 pU3MIECKONH XMMHH MAaTEPHATIOB COBPEMEHHOM JJIEKTPO-
Hukmw» (b1.B.0O/1.15)

1. Heap IMCHMIIMHBI — O3HAKOMHUTb U PACKPBITH BO3MOXXKHOCTH OCHOBHBIX 0a30BBIX
HKCIEPUMEHTAJIBHBIX METOJ0B (PU3NYECKOW XUMHUH, HAYYUTh CTyJE€HTa BUAETHh 00JIaCTH U Tpe-
JIeNbl IPUMEHEHHUs. 3TUX METOAOB HCCJEIOBaHUS, YETKO MOHUMATh MX NPUHIMITHAIBHBIE BO3-
MO>KHOCTH U OTPaHUYEHUS IPU PEIIEHUU KOHKPETHBIX HKCIIEPUMEHTAIbHBIX 33/1a4.

2. B pesyabTare udydyeHusi Kypca «Jlaboparopusie padoThl Mo (GU3NYECKO XUMHH
MATEepHaJIOB COBPEMEHHOM 3JIEKTPOHUKMI CTY/IeHT JA0JI2KeH:

Obaaoams crnenyromumu npodeccuonanbHbiMu KoMieTeHIusamMu (I1K):

—  CIOCOOHOCTBIO NMPOBOJIUTH CTaHIAPTHBIE U CEPTU(PHUKAIMOHHBIE HCIBITAHUS MaTepUasoB,
u3ziennii u TexHonorudeckux mnpoieccos (ITK-17);

—  CIIOCOOHOCTHIO HMCHOJIB30BATh 3HAHWE CBONCTB XMMUYECKUX IJIEMEHTOB, COETUHEHUN U Ma-
TEpUAJIOB Ha UX OCHOBE VIS PeIICHHs 3a71a4 nmpodeccuonanbHoil nesrenpHocTr (ITK-18);

— TOTOBHOCTBIO HCIOJb30BATH 3HAHUS OCHOBHBIX (DPM3UUECKUX TEOPUM Ul pelieHHs] BO3HU-
KaloMX (PU3MUYECKUX 3a/1a4, CAMOCTOSTEILHOIO NMPHOOpeTeHNsT (PU3UUECKUX 3HAHHM, I
NOHUMAaHMsI IPUHIUIIOB paboThl MPUOOPOB U YCTPOICTB, B TOM YMCIE BBIXOIALIMX 3a Ipe-
JIeTIbl KOMIIETEHTHOCTH KOHKpeTHOro Harpasienus (I1K-19).
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3nameo:

— TPHUHIHUIBI paOOTHI U CXEMBI HCIIOIh3yEMbIX U3MEPUTEIBHBIX YCTAHOBOK;

— BO3MOXKHOCTH METOJIOB CIIEKTPOXUMHUH JJI MPOBEJICHUS KAUYECTBEHHOTO U KOJIMYECTBEHHOTO
aHaJIM3a XUMUYECKUX CUCTEM, OMPEEICHUS TEPMOAMHAMUYECKUX CBOMCTB XMMUUYECKHUX Be-
IECTB;

— KOHJIYKTOMETPUYECKUN U TMOTEHIMOMETPUUECKUH METOJbl HAXOXJEHHUS TEepMOJMHAMHUYE-
CKHX XapaKTEPHUCTUK IEKTPOIUTOB (aAKTHBHOCTEH M KOAPPUIIMECHTOB aKTUBHOCTH, KOHCTAaH-
ThI TUCCOLIMALIUHU, TEPMOJIMHAMUYECKUX XapaKTEPUCTHK PEAKIINN);

—  (UBHKO-XMMHYECKHE METOMIbI MCCIICIOBaHMS W aHanmm3a (ha30BBIX PAaBHOBECHH B OIHO- H
MHOTOKOMIIOHEHTHBIX CHCTEMaX, IyTH MOCTPOCHHUSI (Pa30BBIX TUArPaMM COCTOSHHUS;

— DKCHEPUMEHTaJIbHbIE METO/ABI U3YyUCHHS] KHHETUKH XUMHUYECKUX PeaKkIuii, ClocoObl onpee-
JICHUsI KOHCTAHT CKOPOCTEU U MOPAIKA XUMUYECKUX PEAKLIUN.

— KaJOPUMETPUUYECKUE METOJbI ONpeeNieHUs] TeIJIOEMKOCTH, TEIUIOBBIX 3(PPEeKTOB U apyrux
TEPMOXUMHYECKHX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymems:

— TPUMEHATHb TEOPETUYECKHE 3HAHHS U SKCIIEPUMEHTAIbHbIE METO/IbI HCCIeA0BaHus Pu3nde-
CKOM XMMUU TIPU pelIeHuu NpodecCHOHaTbHBIX 3a/1a4;

— chopmynupoBaTh mpobiIeMy U 000CHOBATh BHIOOP SKCHEPUMEHTAIBHOTO METOAa HUCCIEO-
BaHMsI, IOCTABUTH 1I€JIM U 33J1a4¥ U HAMETUTH IIyTH UX JOCTHXKECHHUS;

— TIPOBECTH MaTeMaTHYEeCKyl0 00pabOTKy SKCIEPHUMEHTaJIbHBIX JaHHBIX Ha 0a3e TeopeTuye-
CKUX 3HaHUI MO GU3NYECKON XUMUMY;

— TPEICTAaBISITH JaHHBIE J1a00PaTOPHOTO MCCIIEIOBAaHUS B Tpadudeckoil popMe U Ha OCHOBE
MOJIYYCHHBIX 3aBUCUMOCTEH OMPEEsTh COOTBETCTBYIOIIME TEPMOIMHAMUYECKUE U KUHE-
TUYECKHE XapaKTEPUCTUKH XUMUYECKON CUCTEMbI 1 XUMHUYECKOTO TIPOLIECCa;

— TMPOBOJWUTH AHAJIU3 M KPUTUUECKH OIICHUBATH TOJYYCHHBIC DKCIEPUMEHTAIbHBIC TaHHBIE,
000011aTh 1 1e1aTh 000CHOBAHHBIE BHIBOABI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIBHBIX METOAOB (U3MUECKON XUMUU sl pellie-
HUS KOHKPETHBIX MCCIIEI0BATEIbCKUX 3a/1a4;

— OKCHEPUMEHTAIbHBIMA METOJAaMHU HCCJIEIOBAHUS COCTOSHHMS XMMHYECKOTO pPAaBHOBECHS W
KHHETHUKHA XUMUYECKOTO TIpoIiecca.

— TpueMaMu 00paOOTKH MOTYYSHHBIX OIMBITHBIX TaHHBIX IS BBISBICHUS U YCTaHOBJICHUS B3a-
UMOCBSI3eH MEXIy TEPMOJIMHAMUYECKUMH CBOWCTBAMHU U (DU3MUECKUMHU MapaMeTpaMH IMpo-
ecca;

— 3HaHUSMU OCHOBHBIX 3aKOHOB (PM3MUECKON XUMHH IJI COAEpPXKATeIbHOW WHTEpIIpeTalnun
MOJIYYEHHBIX SKCTIEPUMEHTAIbHBIX PE3YNIbTATOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

[IpumeHeHne MeToA0B (DU3MKO-XUMHUYECKOTO HCCIECIOBAHUS UIS OMpPENETICHUS TePMO-
JTUHAMUYECKUX U KHHETHUYECKUX XapaKTEPUCTUK XUMUUYECKUX CHCTEM.

CnekTpoxuMH4yecKHe MeTOoAbl HcciaeaoBaHMs. KauecTBeHHBI aHanu3 BeElIeCTBa
(ompenenieHre MEeXbAIEPHBIX PACCTOSIHUN, MOMEHTOB MHEPIIUU MOJIeKy). OmnpeneneHue Kou-
YECTBEHHBIX XapaKTEPUCTUK (CTEMCHH AUCCOIMANYA ¥ KOHCTAHTHI IUCCOIMAIIMU dJIEKTPOIUTOB,
TETJIOEMKOCTH BEIIECTBA).

JyieKTpoXuMHU4Yeckne MeToAbl ucciaenopanus. Konaykromerpus. Onpenenene KOH-
CTaHTBI TIUCCOIMAIINN CIA00TO AJEKTPOJINTA, CTENIEHN JUCCOIMAINH, dJIEKTPUUECKON TTPOBOIH-
MOCTH TIpH OECKOHEYHOM pa30aBICHHH KOHIYKTOMETpHuecKuM MeTonoM. IloTeHmumomerpusi.
OrnpezesieHne TEPMOJIMHAMUYECKUX XapaKTEPUCTUK XUMHUUYECKON PEeaKIuu ( AH 0 ArGO, ArSO),

TemmneparypHoro koddduuuenra DC (dE® / dT ), crangapraoii DJIC (E®), nzydeHue BIUSHUS
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J00aBOK Ha TMOTEHIIMAIT AJICKTPOIA.

dazoBoe PAaBHOBECHUE B OJTHOKOMIIOHEHTHBIX CHCTEMAaX. DOu3uKo-XUMHYECKHIl aHa-

JIN3. I/I3yquI/Ie 3aBHCHMOCTH CBOMCTB CHCTEMBI OT €€ cocTaBa. KpI/IBBIe OXJIAXKXACHUA. Onpene-
JICHHE COCTaBa dBTCKTHUUECKON CMECH. HOCTpOGHI/Ie AuarpaMm KHIICHUA U AUarpamMmm IJIaBKOCTHU
JIA 6I/IHapHBIX CHUCTCM. OFpaHI/I‘IeHHaﬂ PaCcTBOPUMOCTD B TpéXKOMHOHeHTHBIX CHUCTCMaAX.

XuMHYeCKoe paBHOBECHE. OHpGIIeHeHI/Ie KOHCTAHTbI XUMHWYCCKOI'O paBHOBECUA U TCII-

70Boro 3¢ ¢hexra XUMHUECKON peakluy Ha IpUMepe peakiuil pa3ioKeHUs.

Tepmoxumus. Kamopumerpusi. OnpezeneHue TEIIOEMKOCTH BELIECTB KaJOPUMETPHU-

YECKHUM METOAOM.

4. O0beM y4eOHOH JUCHUILIMHBI

. B 324Y€THDLIX B aKaJeM. 4a-
Buabl yueOHoii padoTsl
eANHHIIAX cax
O01as TpyA10eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY 30 108
IUIAHY '
AyIUTOPHBIE 3aHITHS: 0,89 32
JlaGopaTtopust 0,89 32
CamocrositesbHasi padora (CP): 2,11 76
Buj koHTpOJIsI: 3a4eT / IK3aMeH - 3ayer
BHb1 yueoHoii padoThi B 324Y€THLIX B aCTPOHOM.
eANHHIIAX yacax
O01mas TpyA0eMKOCTb I CHUILTHHBI 110 Y4eOHOMY 30 81
IUIAHY '
AyAUTOpPHBIE 3aHATHS: 0,89 24
JlaGopaTopus 0,89 24
CamocrositesbHas padora (CP): 2,11 57
Buj koHTpOJIsI: 3a4eT / IK3aMeH - 3ayer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«OCHOBBI KBAHTOBOI XMMHH MATEPUAJIOB )JIEKTPOHHON TEXHUKI)
(b1.B.O/1.16)

1. eanb AuCHMNINHBI

JIOTUYECKH OPraHW30BAHHOIO O3HAKOMJIEHHS C OCHOBHBIMU IOHATHSIMU COBPEMEHHOM
KBaHTOBOW XHUMHH;

HU3YUCHUS OCHOBHBIX KBAHTOBO-XMMHUUYCCKHUX MCTOAOB pacyCTa CTPOCHUS U CBOMCTB XHUMHU-
YECKUX CUCTEM,

O3HAKOMJICHHA C OCHOBHBIMH HPCACTABJICHUAMU O XHUMHYECKOU CBS3U U MCKMOJICKYJIIAP-
HBIX BSaHMOJIefICTBHHX;

O3HAKOMJIEHUSI C OCOOCHHOCTSIMM XMMHUYECKOH CBSI3M, MEXMOJIEKYJSIPHBIX B3aUMOJICH-
CTBHU U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U MOJMMEPOB;

HpI/IO6pCTCHI/I${ HaBBIKOB pa6OTLI C OCHOBHBIMU KBAHTOBO-XMMHUUYCCKHMHU KOMIIBFOTCPHBIMH
nmporpaMmmamiu, UCIOJIb3YEMBIMU Ha ITPAKTUKCE.

2. B pe3yabTare M3y4YeHMs AHCHUILUIMHBI 00ydaromuiics mo mporpamMme OakajiaBpHaTa
JOJIZKEH:
Obnadams cnenyromumu npodeccuonansabivu (I1K) komnereHnusIMu:

TOTOBHOCTb IMMPHUMCHATH AHAIIUTHYCCKUEC W YHUCIICHHBIC MCTOAbBI PCIICHUA ITOCTABJIICHHBIX 3a-
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Jlad, HMCIOJIb30BaTh COBPEMEHHBIC MH(OPMAIMOHHBIE TEXHOJOTHH, IPOBOAUTH 00pabOTKY
UH(OPMALIUU C MCIIOIB30BAHUEM IPHKIIAIHBIX MPOTPAaMMHBIX CpeAcTB cdepsl mpodeccro-
HAJIbHOHM JEATeNbHOCTH, UCIIOJIB30BATh CETEBbIE KOMIBIOTEPHBIC TEXHOJIOTMU M 0a3bl JaH-
HBIX B CBOEH NpPOQEeCCHOHATHHON OO0JNACTH, MaKeThl MPHUKIAAHBIX MPOrpamMM JUIs pacdera
TEXHOJIOTHYECKUX MmapaMeTpoB obopynoBanus (ITK-2);

— CmOCOOHOCTH TUTAHUPOBATH M MPOBOJAUTH (PH3UUECKHE M XMMHUYECKUE SKCIIEPUMEHTHI, MIPO-
BOJHUTH OOpabOTKYy MX pPE3y/bTaTOB M OIICHHBATh IMOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABIIMBATH TPAHMIIBI UX TPUMEHEHUS, IPUMEHSITh METOAbl MAaTEMAaTHYECKOTO aHAIN3a U
MOJICITUPOBAHHKS, TCOPETUIECKOTO M IKCIIEpUMEHTaNBHOr0 HecneaoBanus (ITK-16).

Suame:

— OCHOBHBIC ITOJIOJKECHHS KBAaHTOBOU XHUMUU, COBpeMeHHOﬁ TCOPHUU XHUMHYCSCKOH CBSI3H U MEXK-
MOJICKYJIAPHOTO B321HMOI[CI>1CTBPI)I " IIPpUMEPBI €€ MPUMCHCHHUA K KOHKPCTHBIM XUMHUYCCKUM
CHUCTEMAaM,

— IIPUHUUIIBI KOJUYECTBEHHOM XapaKTEpPU3alud aTOMHOM M JIEKTPOHHOM CTPYKTYPBI MOJIEKY-
JISIPHBIX CUCTEM U IIOJIUMEPOB;

— OCHOBHBIC B3aUMOCBA3U MCKAY BHGKTpOHHOﬁ Cpr1(Typ0171 n Q)HSHKO'XHMI/I‘ICCKI/IMI/I CBOM-
CTBaMHU BCUICCTB, JIC)KAIIKUC B OCHOBC YIIPABJICHUA CBOﬁCTBaMH;

— BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHUYECKUX PACUETHBIX METOAOB U 00J1a-
CTH UX INPUMEHHUMOCTH.

Ymemn:

[IpuMeHATh KBAaHTOBO-XMMHYECKHUE TIOAXOABI U METOJIBI LIS PacdeTa, MHTEPIPETALMH U

IIPEICKAa3aHUs CTPOCHUST U CBOWCTB MOJIEKYJISIPHBIX CUCTEM M IOJIMMEPOB.
Braoemy:

OneMEeHTapHBIMU HAaBBIKAMU IIPUMEHEHUS KBAHTOBO-XUMHUYECKHUX MTOJIX0J0B U METOI0B

Y MHTEPIPETALMH PE3yIbTaTOB IIPU PELICHUN IPAKTUYECKUX TEXHOJOTUYECKUX 3a]1a4 U

CTaHJApPTHBIMU KBAaHTOBO-XMMHYECKHMH KOMIIBIOTEPHBIMHU IIPOrpaMMaMH.
3. Kparkoe cogepskaHue IuCHUIINHBI
Beenenue. IIpeagmer kBaHTOBON XMMHHU. POJIb KBAHTOBOI XMMHUU B ONMCAHUM XUMUYECKUX SIB-
JIEHUI U TIPOLIeCCOB. B3anMOCBS3b KIIACCUYECKOW U KBAHTOBON MOJEJIEH MOJIEKYII.

Moayasb 1. O61ue npuHIKITE KBAHTOBON XUMHUH
OcHOBHbBIE MOJIOKEHUSI KBAaHTOBOW MeXaHMKH. BapualMoHHbBIN METO/] HaXOXIEHHsI BOJTHOBBIX
¢bynkuuit. [IpubnrkeHre He3aBUCUMBIX YacTUL. MeTo/] caMOCOTIacoBaHHOTO MOJIs JUIsl aTOMOB.
[TpubnmxeHne NEHTPaIbHOIO MOJIA. ATOMHBIE OpOUTANIN U UX XaPAKTEPUCTUKH.
AHTHUCHUMMETPUYHOCTb 3JEKTPOHHOM BOJMHOBOM ¢yHkuuu. CrnuH-opOutanu. JleTrepMUHAHT
Crneritepa. Beenenne B Meroasl Xaptpu-®oka n Kona-IlIama, xumudeckass TpaKTOBKa Pe3yJib-
TaTOB. DJIEKTPOHHBIE KOH(PUTYPALIMU aTOMOB C TOUKH 3pE€HHSI KBAHTOBOW XUMUH.
Monayab 2. MeTobl KBAHTOBOW XUMUU
[Tpubnmxenne bopua-Onmnenrelimepa, aanadaTnyeckuil MOTEHLIMAN U TOHATHE MOJICKYJISIPHON
cTpyKkTypbl. Metonsl Xaptpu-®oka u Kona-Illama mst monekysnsl. [pubmmxenue MO JIKAO.
DneKkTpoHHas Koppensanus. MeToJ KOH(QUTYpallmOHHOTo B3auMozencTBus. Teopus Bo3Mmyllle-
HUil. PacdeT sHepruu AUCCOIMan XUMUYECKUX CBS3EH.
Wepapxusi METOZ0B KBaHTOBOM Xxumuu. Hesamnupuueckass kBaHTOBas XuMmus. basuchble QyHK-
AU JJIST HEOMITUPUYECKUX pacueToB. ATOMHBIC U MOJIEKYJSIpHBIE Oa3ucHbIe HaOopbl. Ponb Oa-
3UCHBIX (YHKUUH B ONHCAHUU CBOMCTB Mouiekyl. llomysmmupuueckue mertonsl. BanenTHoe
NpuOJIMKEHNEe. T-3JIEKTpoHHOe Tpubmmxkenue. Meton [lappusepa-Ilomna-Ilappa. IIpoctoii u
paCIIMPEHHBIA METOABI XIOKKEIIA.
To4YHOCTH KBAHTOBO-XMMHUYECKUX PACUETOB CBOMCTB MOJIEKYIL.
Mopyasb 3. XuMunyeckas CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOJEHCTBUS

OpOuTtanbHasi KapTUHA XUMHUYECKON cBsA3H. KOHCTpYKTHBHAs U JeCTPYKTUBHAS UHTEPHEPEHIIHS
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opbOuTtaneii. MonekynspHbsie opOUTanu U UX CUMMETpuiiHas kinaccudukanus. Koppensiuuonnele
JUarpaMMbl. DJIEKTPOHHBIE KOH(HUTyparuu ABYXaTOMHBIX MOJICKYJI. AHAIU3 3aceleHHOCTEH
opOuTaneit mo Mamnukeny. [loHaTre o 3apsgax v mopsiKax CBs3Ei.

[IpocTpancTBEeHHOE pacnpeiesieHue IEKTPOHHON IIIOTHOCTH U XMMMUECKas CBs3b. Mexmore-
KyJIIpHbIe B3auMoeicTBus. JledhopmaninonHas 3JeKTpOHHAs TNIOTHOCTh. CUIIBI B MOJIEKYJIaX.
3akmouenue. KBaHToBasi XMMUS KaK HHCTPYMEHT ITPOTHO3a B XUMUHU.

4. O0beM y4eOHOM TUCHUIIHHBI

Bunst yueOHoI paboThI B 3aueTHbIX B akanem. ya-
€IMHUIIAX cax

OO0mas Tpy10eMKOCTh TUCIUIIJIUHBI 10 Y4eOHOMY 3 108

ILUIAHY

AyIUTOPHBIE 3aHITHS: 0,89 32

Jlexmu (Jlek) 0,45 16

[Tpaktuueckue 3anstus (I13) 0,44 16

CamocrositesbHas padora (CP): 2,11 76

Bua xonTpoJs: 3auer / 3k3aMeH - 3ader ¢ OLeH-
KOl

Bunst yueOHOI paboThI B 3auerHbIX B actp. gacax

eIMHUIIAX

O01as Tpya10eMKOCTh JUCHUILIUHBI 110 Y4eO0HOMY 3 81

ILUIAHY

AyIUTOPHBIE 3aHITHS: 0,89 24

Jlexumn (Jlek) 0,45 12

[Tpaktueckue 3anstus (I13) 0,44 12

CamocrositesbHas padora (CP): 2,11 57

Bujx koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer c oneH-
KOW

AHHOTauus padoyeii MporpaMMsbl JTUCIUTIMHBI
«Mmuuepanorus» (b1.B.0/1.17)

1. Heab nucuumiimHbl — GOPMUPOBAHUE COBOKYITHOCTH 3HAHUH - KaK O MPHPOTHBIX MH-
HEpanbHBIX (a3ax (MHHEPAJIOB), TaK M UCKYCCTBEHHO MOTy4aeMbIX (Kak MpaBHIIO Ha 0aze MpH-
POIHBIX) MaTEpPHAaJIOB, METOIOB MX HCCIIEIOBAHMS, BKIIOYAIONNX B Ce0sl MAKPOCKOITNYECKUNA |
MHUKPOCKOIIMYECKHI aHaJIN3 CTPYKTYPBl U CBOMCTB MaTepuasioB. JIUCIUIUIMHA JIOJKHA oOecrie-
YUTH 3HAHUS HEOOXOJUMBIX TIPU CO3/IaHUH HOBBIX ()YHKIIMOHAJIHHBIX MAaTEPHUAIOB, OTBEYAIOIIIHX
COBPEMEHHBIM TPEOOBaHUAM KauecTBa, 3PPEKTUBHOCTH U SKOHOMHUYHOCTH.

2. B pe3yabTare H3y4YeHUs JUCHUILIMHBI 00y4aOIIHiCH H0/KEH

Obnadamy crnenyronmmu npodeccuonanbHbiMu (1K) kommerennmsaMu:

-CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTHUECKHIA TPOIECC B COOTBETCTBUH C pe-
IJIAMEHTOM M HCHOJIb30BaTh TEXHUUYECKHE CPEACTBA Ul U3MEPEHHsS OCHOBHBIX MapaMeTpPOB
TEXHOJIOTMYIECKOT0 Mpoliecca, CBOMCTB chipbs u npoaykiuu (TTK-1);

CIMOCOOHOCTBIO NMPHUHUMATh KOHKPETHBIE TEXHHYECKHE PELICHHUS MpHU pa3paboTKe TEXHOJIOTHYe-
CKHX TIPOIECCOB, BEIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHH C YUETOM IKOJIOTHYECKUX
nocenctBui ux npumenenus (11K-4);

- CITOCOOHOCTBIO UCTIONIB30BATH MTPAaBUIIA TEXHUKH 0€30MaCHOCTH, POU3BOICTBEHHON CaHUTApHH,
MOXAPHOM 0€30MacHOCTH ¥ HOPMBI OXPaHbl TPYZa, U3MEPATh U OLIEHUBATH MapaMeTPhl POU3-
BOJICTBEHHOT'O MUKPOKJIMMAaTa, YPOBHS 3albUICHHOCTH M 3ara30BaHHOCTH, LIIyMa, U BUOpaluu,
ocseteHHOCcTH padounx mect (ITK-5);

- CIIOCOOHOCTHIO HaJIa)KMBaTh, HACTPAWBaTh U OCYILECTBIISATH MPOBEPKY OOOpPYIOBaHUSA U IPO-
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rpamMuBbIX cpeacts (ITK-6);

- TOTOBHOCTH NMPUMEHSATh aHAMTHYECKUE W YHCIICHHBIC METOJbI PEIICHHs TTOCTABIICHHBIX 3a]1ad,
UCMOJIb30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH, MPOBOAUTH 00pabOTKy HHGMOP-
MaIli C KCIOJB30BAaHHEM IPHUKIIAIHBIX MPOTPAMMHBIX CPEICTB cepbl MpodecCHnOHaTHHON
NEeSITeIbHOCTH, UCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHbBIE TEXHOJOIMHU M 0a3bl JaHHBIX B CBOEH
npodeCCHOHATTBHON 00J1aCTH, MAKEThl MPUKIATHBIX IPOTPAMM TSl pacdeTa TEXHOIOTHMUYECKHIX
napametpoB obopynosanus (ITK-2);

- CIocOOHOCTH TUIAHUPOBATH U TIPOBOIUTH (PU3MUECKUE U XUMHUYCCKHIE IKCIICPUMEHTEHI, IPOBOJIUTH
00paboTKy MX PE3y/lbTaTOB U OICHHWBATh MOTPELIHOCTH, BBIIBUTATh TMIIOTE3bl M yCTAHABIU-
BaTh TPAHUIIBI UX MPUMECHEHUS, MPUMEHSITh METOBl MAaTEMAaTHUYECKOTO aHAIHM3a U MOJICIHPO-
BaHUs, TEOPETUUECKOTO M KCIIEpUMEHTaIbHOTO Hccienoanus (ITK-16).

3uamo:

- CTyIeHT J0JDKEH UMETh YeTKHUE U SICHBbIE MPEJCTaBICHUSI O MUHEpase, ero PU3NYecKuX U XH-
MHYECKHX CBOMCTBAX.

- JlomkeH 3HaTh BCe OCHOBHBIE MOHSATUS MUHEPATIOTHH (TUIOMOP(U3M U TIp.)

- 3HaTh O0IIMEe MPUHIUIBI KJIacCH(UKAIIMA MUHEPAIOB M 3HATh BCE OCHOBHBIC Pa3/ieibl, CTPYK-
TYPHO-XUMUYECKHE KJIACChI U TPYMIBl MUHEPAJIOB.

-IIporeccrl reHe3uca MUHEPAIOB B €r0 OCOOCHHOCTH.

Ymemy:

-ITonp30BaTHCS COBpEMEHHBIM 00OPYIOBAaHHEM, HEOOXOIUMBIM JIJIsl TUATHOCTHKU MUHEPATbHBIX
dba3

-Onpenensats GU3NYECKUE ¥ XUMUIESCKUE CBOMCTB MUHEPAJIOB HA Mapo- ¥ MEKPOYPOBHE.

-JluarHocTpoBaTH MUHEPAIBI IO KOMIUIEKCY CBOMCTB U MapareéHETHYeCKUM aCCOLIUALIHSIM.

Braoemy:

- HaBBIKOM OIIpeJIeJIeHHUs] MUHEPAJIOB

3. KpaTkoe conep:kanue TUCHUNTHHBI

Pazgen 1. BBenenue B MUHEPAIOTHIO.

1. Beenenue. Ilpenmer, 3amaun, MeTONBI W cojaepkaHue MuHEepanoruu. OmpenerneHue
MOHTHUSI MUHEpana, MuHepan Kak 3JIeMeHT MUpOo3aaHus. VcTopust pa3BUTHSI HAYKU U €€ CBA3b C
IpyruMu qucruiuimHaMid. OCHOBHBIE HAPaBIIeHUS, TIPOOJIEMBI U TJIABHBIE 33]]a4l COBPEMEHHOU
MUHEPATIOTUH.

2. XuMudeckuit coctaB MuHepanoB. OOIIMe TOJ0KEHUS O B3aMMOCBS35X KPUCTAITHYC-
CKOHM CTPYKTYpBI, XUMHUYECKOTO COCTaBa U CBoicTBax muepanoB. [lomumopdusm u momuTumnus
MuHepanoB. COeIUHEHMSI IIOCTOSTHHOTO M MIEPEMEHHOT0 XUMcOocTaBa. M3oMophu3M 1 aITHB-
HOCTh B MHUHEpasiax. TBep/ble pacTBOPHI, YCTOWYUBOCTh U pacmajl TBEPAbIX PacTBOPOB, JHKBa-
mus. Ponbs Boabl B MuHepanbix. KpucrannmzanmoHHasi, KOHCTUTYIIMOHHAS U afCcOpPOIIMOHHAs
BOJIA.

3. ®usnyeckue CBOWCTBa MHHEPATOB. MaKpOCKONMYECKHE CBOMCTBA — LIBET, IIBET B TO-
porike, 0Jieck B OJIeCKOMETpUIecKasi CHCTeMa, TBEPIOCTh, XPYITKOCTh U KOBKOCTh, TOBEPXHOCTH
CKOJIOB, IJIOTHOCTh. JlabopaTopHbIE METOIbI UCCIIEIOBAHHUSI MUHEPAJIOB (JIeTallbHbIE MUHEPAJIO-
TUYECKHE UCCIICTOBAHMS).

4. YcnoBust 00pa3oBaHHMsl MUHEPAJIOB B MpHUpPojE (reHe3uc MUHepalbHBIX ¢a3). O6mue
MOJIOKEHUs. [ eostornveckue mporecchl MUHEPAI000pa3oBaHusl. DHIOTCHHBIE, YK30T¢HHBIE MPO-
neccsl 1 MetamophusM. MojaenupoBaHue MPOIECCOB MUHEPATOO0Pa30BaHMsSI U COBPEMEHHBIC
METO/JTBI POCTA.

5. MuHepanpHbIE acCOIMAIMK U TapareHe3nuc. MopQoaorus MUHEPAIOB U UX acrpera-
TOB.

Paznen 2. OnucarenbHass MUHEPAIOTHS.

6. I[IpuHIMMIBI COBpeMEHHOW KiaccuuKauu MuHepasioB. CHcTeMaTHKa MHUHEPAJoB.
[Tpocteie BemecTBa. CepHUCTBIE COSNUHEHUS U WX aHanord. [amouanele coequHeHus. Kucmo-
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ponHbie coenuHeHus. [IpocThie U c0XKHBIE OKCUABL. [ HAPOKCUIBL.

7. ®ocdarsl, apceHatsl, BaHagatel. CynbhaTsl. XpoMaTsl, BOJIb(ppamMaTsl, MOIUOIATHI.
bopatel. Cunukarsl. KapkacHble 1 OCTpOBHBIE.

8. CuiuKathl ¢ KOJBIICBOM, IIETIOYSUHOM, ICHTOYHON U CIIOMCTON CTPYKTYPOH.

9. Cunukatel ¢ MPOCTHIMU U CIIOKHBIMU CETKAMH TETPadIPOB.

10. ITonsiTHE O TETPOJIOTHUH.
4. O0beM y4eOHOH JUCIHIINHBI

3 Bcero
Bunast yueOHoIi paboThI 3au. e Ax. e,

O01mas TpyA0eMKOCTb I CHUILIHHBI 110 Y4eO0HOMY 5 79

IUIAHY

KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1 32

Jlexruu (JIek) 0,5 16

[Tpaktuueckue 3anstus (I13) 0,5 16

CamocrositesbHas padora (CP): 1 40

KonTakTHas camocTostenpHas pabora 0,25 9

CaMOCTOSITeNIbHOE U3YUYCHUE PA3/ICIIOB IUCIUTIIINHbI 0,75 31

Bujbl KoHTpOIA: 3ader c oneH-
i KO

. Bcero
Bunst yueOHOI paboThI 3au. e Actp. uac.

O0mas TpyA0eMKOCTb I CHUILTHHBI 110 Y4eO0HOMY 5 54

IJIAHY

KonTrakTHast pa0doTa — ayAUTOPHBIE 3aHATHS: 1 27

Jlexmm (Jlek) 0,5 13,5

[Tpaktnyeckue 3anstus (I13) 0,5 13,5

CamocrositesabHas padora (CP): 1 27

KonTakTHas camocTosTenpHas padora 0,25 6,75

CaMocCTOsITETbHOE N3YUYEHHE Pa3/iesIOB JUCIUIUINHBI 0,75 20,25

Buabl koHTpOIS: 3aderT ¢ OIEeH-
i KoM

AHHOTanugA padoyeil NPOrpaMmbl JTUCUUIIJIMHBI
«IIpoekTHpoOBaHMe 1eTajeH MAIIMH U ANINIAPATOB B TEXHOJIOTMH MATEPUAJI0B U NPUOOPOB
3JIEKTPOHHOI TeXHUKHM U HaHOJIekTpoHukun» (b1.B.0/1.18)
1. IleJib AUCHMUILIMHBI - HAYYUTH CTYJCHTOB TBOPUYECKOMY MOJXO/Y K BBIITOJHEHUIO HHXKEHEP-
HBIX PACY€TOB HA MPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH DJIEMEHTOB KOHCTPYKIIUM, JETATCH
Y y3JI0B MAIllMH U alapaToB.
2. TpeOoBaHus K pe3yJibTATAM OCBOEHUS THCIUTIJIMHBI
N3ydenne kypca crmocoOCTByeT MPUOOPETEHUIO CIETYIOIINUX KOMIIETSHIIUI:
® [JJAHUPOBATh U MPOBOJUTH HU3UUECKUE U XUMHUUECKHE IKCIIEPUMEHTHI, TIPOBOIUTH
00paboTKy WX pe3ylbTaTOB M OIICHUBATH MOTPEUTHOCTH, BBIIBUTATh THUIIOTE3BI U
YCTaHaBIMBATh I'PAHMIIBI UX MPUMEHEHUS, TPUMEHATh METOJbl MaTeMaTHYECKOTO
aHaJIM3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U SKCIEPUMEHTAIBHOIO HMCCIEN0Ba-
uus (I1K-16);
® JCMOJb30BaTh 3HAHUS OCHOBHBIX (DU3MUECKHUX TECOPHUIl AJIsl pellIeHUs] BOZHUKAIOIIUX
bU3HYEeCKUX 3a/lad, CaMOCTOSTEIIbHOTO MPHOOpEeTeHHs (DU3NYSCKUX 3HAHUH, IS
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MOHUMAaHHUS MPUHIUIOB PabOTHI MIPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOISIINX
3a mpe/ielibl KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus (I1K-19);
B pe3yabTare nzyueHus IMCUMIJIMHBI CTYA€HT 10JI5KEH
3HATh:
® KOHCTPYKIUH, TUIAXHU U KpUTEPUH PAOOTOCIOCOOHOCTH JeTaliell MalinH, cOopou-
HBIX euHUIL (Y3JI0B) U arperaTos;
® OCHOBBI TEOPUHU COBMECTHOI pabOTHI M METO/IbI pacueTa JeTajei U y3JI0B MallluH 1
anmnapaTtoB XUMUYECKOW TEXHOJIOTHH;
yMeThb:
® BBINOJHATh U YNTAThb TEXHUUYECKUE CXEMBI, UEPTEKU U ICKU3bI JETANIEH, y3JI0B U
arperaToB MallluH, COOPOYHBIX YEPTEKEH U YepTexH 0OIIero BUa;
® TIPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPHUSIM pabOTOCIOCOOHOCTH U KOHCTPY-
MPOBAHUS JieTallel MalllvH;
® [IPOM3BOJUTH pacueThl 1 KOHCTPYUPOBAHUE JIeTaled MaIIMH U MEXaHU3MOB C yye-
TOM MPOU3BOICTBEHHOMN TEXHOJOTUU U SKCILTyaTalllu;
BJIA/JIETh:
® HaBbIKAMHU KOHCTPYWPOBAHMS U TEXHUUYECKOTO TBOPUECTBA;
® TIpaBWJIAMU MOCTPOCHUS TEXHUUECKUX CXEM U YEPTEXKEii;
® OCHOBHBIMH METOJIaMU pacyeTa U MPOCKTHPOBAHHUS MEXAaHUYECKHX Y3JIOB U dIie-
MEHTOB TEXHHKH.
3. Kpatkoe cofep:kanue JUCUUIIUHBI:

Moayas 1. «PacueT XHMHYECKOI0 anmapara ¢ MeXaHH4eCKHM IepeMelIBaloIuM
YCTPOMCTBOM).

ITo BceM 3Tamam KypcoBOTO MpoekTa opopmisieTcs eAuHas MOSCHUTENbHas 3anucka. B
MOSICHUTEIBHYIO 3allMCKY BKJIIOYAIOTCS MPOEKTHBIE U MPOBEPOUYHBIE PACUEThl THIIOBBIX AJIEMEH-
TOB B COOTBETCTBUHU C JIeHCcTBYIOIIMMEU MeToauKamu. [IpousBoauTcs:

1) BBIOOpP KOHCTPYKIIMOHHBIX MAaTEPHAIIOB;

2) pacdeTr OCHOBHBIX T€OMETPHUYCCKHUX Pa3MEPOB allapaTa;

3) pacuer TOJIIMH CTEHOK ariapara u pyoaliku;

4) monbop NMpuBOA;

5) pacuer (h1aHIIEBOTO COCTUHEHHUS KPBIIIKH ¢ KOPITYCOM armapara;
6) pacder Bajia MEIIAIKU HA BUOPOYCTOMYUBOCTD U IMIPOYHOCTH;

7) mombop u pacueT MyQTHI;

8) moumdop U pacyer YIJIOTHEHHSI.

Monayasb 2. «Heprex 0011ero Baa anmapara.

Brimonnsercs yeprex oOIIero Buaa ammnapara ¢ BUJAaMH, pa3pe3aMy, CeUeHUSIMU U BbI-
HOCHBIMH 3JIEMEHTaMH, JAIOIIMMHU MOJIHOE MPEACTaBIeHHEe 00 ero ycTpoicTBe W MPUHLIHUIIE pa-
60Th1. YepTerx 00I1Iero BUa anmapara CoAep KUT:

1. WM3oOpaxkenue ammapara (BUJbI, pa3pe3bl, CEUEHUs, BHIHOCHBIE AJIEMEHTHI), CO/IEpPIKAIIIe
OKOHYAaTeJIbHbIe KOHCTPYKTUBHBIE PEIICHUS.
OCHOBHBIE pa3mMepBI.
PacnonoxeHune mTynepos, J0Ka, ONOp armapara.
Tabnuiy Ha3HayeHHsI IITYLEPOB B allnapare.
TexHMuUecKy0 XapaKTepUCTHKY ¥ TEXHUYECKHE TPeOOBaHUs K HEMY.
Ha BTOpOM NHCTE BBHINOJHSIOTCS YE€pPTEKU COOPOUHBIX €IMHUILL U AeTaneil. UepTexu BbI-
HOJHSIOTCA Ha ucTax gopmata Al.

KypcoBoii mpoeKT SBISIETCS CaMOCTOATEILHON paboTO# CTyJaeHTa, KOTOPHI HECET MOJI-
HYI0O OTBETCTBEHHOCTh 3a €€ KayecTBO (IMPaBMIBHOCTH PAC4eToB, O)OpMIICHHE uYepTexel) U
CBOEBPEMEHHOCTh BBIMOJIHEHMsI BCeX ATanoB padorT. [IpemnogaBaTtens — pyKOBOIUTENb MPOEKTa
HarpasisieT paboTy CTyJeHTa, KOHCYJIBTUPYET 0 HEICHBIM BOIIPOCAM, ONPEAEISeT CTEeNeHb 3a-

abswn
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BEPIICHHOCTH OTJEIIbHBIX 3TANIOB IIPOCKTHPOBAHUSI.
4. O0beM y4eOHO# JUCHTUIJIMHBI

B 3aueTHBIX B akanmewm.
SIMHHIIAX qacax

O0mas TPyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AyYAUTOpPHBIE 3aHATHS: 0,44 16
Jlexmmm (JI) - -
[Tpaxtrueckue 3ansatus (113) 0,44 16
CamocrositeabHas padora (CP): 2,56 92
Bua xonTpoJs: 3auer / IK3aMeH KypcosBoii

npoext/ 3a-

YeT C OleH-

KOl

B 3aueTHbIX B akanmem.
€MHUIIAX yacax

Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
AyIMTOpHBIE 3aHATHS: 0,44 12
Jlexmmm (J1) - -
ITpakTnueckue 3anstus (I113) 0,44 12
CamocrositesbHasi padora (CP): 2,56 69
Buja konTpoJisi: 3auer / 3k3amMeH Kypcosoii

npoekt/ 3a-

YeT ¢ OlleH-

KoM

AHHOTaNUs NPOrpaMMbl Y4eOHOM JUCHHIIMHBI

«®@u3nueckas xumus peajabHoro kpucranaia» (b1.B.OJA.19)

1. eap quCHMNJIMHBI — GOPMHUPOBAHUE Y CTY/AEHTOB OakanaBpHara MpeACTaBICHUH O
METOJIaX yNpaBJeHUs SBICHUAMH JedeKTooOpa3oBaHMs B KpUCTaUIMYecKuX (azax, o crocodax

CHUHTE3a KPUCTAJIJIOB C 3aJaHHBIM YPOBHEM ,[[eq)eKTOB U JK€JTa€MBIMHU CBOMCTBaMHU.

2. B pe3yabTare u3yyeHus JMCHUIIMHBI 00y4aKOIIMiics 10/ KeH
Obnaoamy cnenyrommmu npodeccrnonanbabiMu (1K) komnereHnmsmu:
— CHOCOOHOCTBIO TIAHUPOBATH M MPOBOJIUTH (PU3MYECKHE M XMMHUYECKHE YKCIIEPUMEHTHI, TIPO-
BOJIUTh O00pabOTKYy MX PE3YyJIbTAaTOB W OIICHWBATh TOTPEIIHOCTH, BBIIBUTATh THUIOTE3BI H
yCTaHaBJIMBATh TPAHULIBI UX IPUMEHEHUS, IPUMEHSATh METO/Ibl MATEMaTUYECKOTr0 aHaJIN3a 1
MOJICTTMPOBaHHMSI, TEOPETUIECKOTO U IKCIIepruMeHTanbHoro uccienosanus (I1K-16);
— TOTOBHOCTBIO HCHOJIB30BATh 3HAHHUSI OCHOBHBIX (PU3MUECKUX TEOPUN AJIS pelIeHUs] BO3ZHHUKA-
IOIIMX (PU3UYECKHX 3a]au, CAMOCTOSATEIILHOTO MPUOOPETeHUs (PU3NUECKUX 3HAHUM, JUIs 110-
HUMAaHUs IPUHIAIIOB paOOTHI IPUOOPOB M YCTPOWCTB, B TOM YHUCIIE BBIXOSIINX 32 TTPEIEITBI

KOMIIETEHTHOCTH KOHKpeTHoro HampasiieHus (I1K-19);
3namo:

- KJ'IaCCI/I(I)I/IKaI_II/IIO I[e(l)eKTOB B KPUCTAJUIMYCCKUX MAaTCpHaAIaAX;
- MCTOABI OIIPEACIICHUA KOHHGHTpaI_[I/Iﬁ PaBHOBCCHBIX 1 HEPABHOBCCHBIX )Ie(l)eKTOB;

- OCHOBHBIC TUIIBI HECTCXUOMETPUUCCKUX (1)3.3;

- OCHOBHBIC 3aKOHOMCPHOCTH BJIUSHUA ,Z[e(beKTOB HECTCXNOMETPUHU Ha CBOMCTBA Kpu-

CTaJIIOB.
Ymems:

- UCTOJB30BaTh KBA3UXUMHUECKYIO TEOPUIO JJIS OMUCAHUS MPOILECCOB AePeKTo00pas3o-

BaHHS B KpHUCTaJlIax;
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- paccUMTHIBaTh KOHIIEHTPALUIO Pa3IMYHBIX TUIIOB A€()EKTOB U3 Pa3HOPOIHBIX IKCIEPHU-
MEHTAJbHBIX JaHHBIX;

- paccuuThIBaTh CBOMCTBA KPUCTAIJIOB B 3aBUCHMMOCTH OT KOHLIEHTpAllMd PaBHOBECHBIX
TOUYCYHBIX J1e()EKTOB.

Braoemy:

- HaBBIKaMH OIIPEIEJICHUS] TUIIOB J1e()EKTOB MO PA3HOPOHBIM IKCIIEPUMEHTAIBHBIM J1aH-
HBIM;

- METOJIaMHU pacyeTa KOHLIEHTPAIUS TEIUIOBBIX IE(EKTOB U 1e(heKTOB HECTEXUOMETPHUH;

- METOJaMHU ONpEAETCHHUs] TePMOJUHAMUYECKUX IapaMeTPOB PaBHOBECHBIX TOYEUHBIX
neeKTOB B KpHCTaIax.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

1. Beenenue.

WneanbHblil U peanbHblii (¢ gedexkramu) kpuctami. dusznyeckas XUMHUS KPUCTAJIOB C
nedexraMu, Kak o0JacTh 3HaHWKA O (POPMHUPOBAHWUU CBOWCTB KpHCTAJLIa, OOYCIIOBJICHHBIX €TI0
nedexTHocTh0. Knaccugukarus neekToB CTpyKTYpbl KpUCTaIIA.

2. TeroBoit Gecriopsanok B kpuctaiuie. TerutoBeie aedextsl. eHOMEHOTOrnYecKas xa-
pPaKTepUCTHUKA TEIUIOBBIX Ae(eKToB. BhIsBIEeHHE 3aKOHOMEPHOCTEH, ONMCHIBAIOIIMX 3aBUCH-
MOCTh KOHIICHTPAILIUU TEIUIOBBIX 1€()EKTOB OT TEMIEpaTypbl METOAAMHU CTAaTHCTUYECKON TepMO-
nuHaMukd. KoHneHTpanus nedekToB Kak (yHKIMS TeMIepaTypbl B OJHOKOMIIOHEHTHBIX KpH-
cTajjlaX. 3aBUCHUMOCTb KOHIIEHTpAallMM TEIUIOBBIX AEPEKTOB OT TEMIIEpaTypbl B JIBYXKOMIIO-
HEHTHBIX KPUCTANINYECKUX COCIUHEHUIX. DKCIIEpUMEHTAIbHbIE METO bl ONPEIEICHNs KOHIICH-
TpaLMy TETUIOBBIX Je(eKTOB. BhIsSBICHNE 3aKOHOMEPHOCTEH, ONMCHIBAIONINX SBICHUS 1e(EKTO-
0o0pa3oBaHus B KpHUCTAUIAX METO/JaMHU KBa3UXUMHUUeckod aHajoruu. ConocTaBiieHHUE KBa3uXH-
MUYECKHX U CTATUCTUYECKUX METOJIOB.

3. becnopsiok B Kpuctamie, o0yCIOBICHHBIH HApYIIEHUsAMHU cTexuoMmeTpuu. JledekTs
HecTexuomeTpuu. O Hen30eKHOCTU HapyIIEHUs CTEXMOMETPUU B KPUCTAJIaX XMMHUYECKUX CO-
enuHeHni. HecrexmomeTpust OMHapHBIX coeqMHEHUH. BinsHue neekToB HECTEXHOMETPUU Ha
CBOICTBa KPUCTAJJIOB. 3aBUCUMOCTbh KOHLEHTpPALUU J1e()EKTOB HECTEXMOMETPUHM OT OCHOBHBIX
TEPMOJIMHAMMUYECKUX MapaMeTpoB — JaBJIEeHUs U Temreparypbl. OCOOEHHOCTH aHATUTHYECKOTO
U rpaduueckoro omucaHus TaKUX 3aKOHOMepHocTed. OToOpakeHue sSBJIEHUIN HapyllIeHUs CTe-
XHOMETPUM Ha JMarpaMMax cocTostHus. O TEpMOAMHAMHUYECKOM NPUPOJE HECTEXHOMETpUYE-
CKkUX (ha3 Kak TBEPABIX pPACTBOPOB M30OBITOYHBIX KOMIIOHEHTOB B OCHOBHOM BellecTBE. Tepmo-
JUHAMUYECKUN aHaIM3 MPUYMH, ONPENeISIOMUX BUJ 00JIACTH TOMOTEHHOCTH U €€ TMOJI0XKEHUe
Ha JiarpaMMe COCTOSTHUSI.

ITpobnema coOCTBEHHBIX NMpHMeEceH B 0CO00 YMCTOM KPHUCTALIE CTEXHOMETPUUYECKOTO
coctaBa. PU3NKO-XUMHUYECKHE OCHOBBI METOJIOB PETYIUPOBAHMS YPOBHS COOCTBEHHBIX MpHMeE-
cell B TaKMX KpUCTaUIax. JHepreTuka nedekToB HectexuomeTpuu. OmpenesieHne OCHOBHBIX
TEpPMOJIMHAMHYECKUX MapaMeTpoB nedexkroodbpazoBanus AHuned, ASned, AGned, pacyeTHsie u
AKCIIEPUMEHTAIbHbIE METO/IBI.

4. 3akio4eHue.

[lepcriekTHBBI pa3BUTHSI XUMUU TBEpAOro Teina. [Ipobiemsbl, cBsI3aHHBIE C JalbHEHIINM
pa3sBUTHEM TEOpUHU pasynopsaoueHus Kpucramio. IIpoGrembr HecTexuomeTpuu. [IpoGiemsl
MoJTyuyeHus: 0€3AMCIOKAIIMOHHBIX KPUCTAIIJIOB.

4. O0beM y4eOHOM JUCHUIIMHBI

5 5 Bcero

Bunasl yuebHoit padbOTHI

JILY p 3au. ex. AK. ygac.
O01as Tpya10eMKOCTh JUCHUIIUHBI 110 y4eOHOMY 4 144
IUIAHY

KonrakTHasi paboTa — ayAuTOPHbIE 3aHATHSI: 2 64
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Jlexmn (Jlek) 1 32
[Ipaktuueckue 3austus (I113) 1 32
CamocrositesibHas padora (CP): 2 80
KonTakTHas camocTositenpHas pabora 0,25 9
CaMocCTOsITeIbHOE N3YUYCHHE Pa3/iesIOB JUCIUTUIMHBI 1,75 63
Buabl koHTpOJIA: 3ader ¢ oleH-
KOM
3 Bcero
Bunast yueOHoI paboThI 3au. e Actp. uac.
O01mas TPyA0eMKOCTb M CHHUILIHHBI 110 Y4eOHOMY 4 108
TUIAHY
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 2 48
Jlexumn (Jlek) 1 24
[Tpaktuueckue 3anstus (I13) 1 24
CamocrositesbHasi padora (CP): 2 60
KonTakTHas camocTosTenpHas pabora 0,25 6,75
CaMoCTOsITEIbHOE U3YUYEHHE Pa3/iesiOB JUCIUILINHBI 1,75 20,25
Bujbl koHTpOIA: 3ader c oneH-
i KO

AHHOTaNuUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«Oprannyeckast XMMHSI B XHMHY€CKOH TE€XHOJOTMM MAaTEPHAJIOB H HAHOJJIEKTPOHUKH»
(61.B.0/1.20)

1. Hesab AMCHMIUIMHBI — IPUOOPETEHUE CTYACHTAMU 3HAHUN O CTPOEHUHU OPTaHUYECKUX
COEIMHEHUH, OCHOBHBIX XUMHUYECKHMX CBOMCTBAX Pa3IMUHBIX KJIACCOB OPraHMUYECKUX COEANHE-
HUHN ¥ METO/IaX UX MOJyYeHUs], KaK POMBIIIIEHHbIX, TaK U JJA0OPATOPHBIX.

2. B pe3ysbTaTe M3y4YeHUs1 AUCHMILIMHBI CTYIEHT J0JI2KEeH::

Obnadams crnenyromumu npodeccuonanbHbiMu KoMreTeHusmu (I1K):

- CIIOCOOHOCTBIO MJIAHUPOBATh M MPOBOJUTH (PU3MUECKHE M XUMHUYECKUE IKCIIEPUMEHTHI,
POBOAUTH 00pPabOTKY UX PE3yJIbTaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIBUTaTh TUIIOTE3bl yCTa-
HAaBJIMBATh TPAHULIBI UX MPUMEHEHUs, IPUMEHATh METOJIbl MaTEMaTUYECKOr0 aHalIu3a U MOJle-
JIMPOBAHHMS, TEOPETUIECKOTO M IKCIIepuMeHTanbHOro rccnenoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS CBOMCTB XMMHMYECKHMX JIEMEHTOB, COCAVNHEHHN U
MaTepualioB Ha UX OCHOBE JIUIsSI pelIeHus 3a1a4 npodeccnonanbHoi nesteraprocty (ITK-18)

- TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO HH(POPMAIIMIO, OTEUYECTBEHHBIN U 3apy0ek-
HBII OMBIT 0 TeMaTuke uccineaoBanus (ITK-20).

3nams.

— TEOPETUYECKHE OCHOBBI CTPOCHHS U CBOMCTB Pa3IMUHBIX KJIACCOB OPraHUYECKUX COeIH-
HEHUI;

— CIIOCOOBI MOTYYEHUS] 1 XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OpPraHMYECKHX COEIH-
HEHUI;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHUS OPraHUUYECKUX PEaKIIMii;

Ymemo:

— MPUMEHSATH TEOPETUUECKHUE 3HAHUS ISl CUHTE3a OPraHMYECKUX COEIMHEHUN pa3IMuHbIX
KJIACCOB;

— QHAJIM3UPOBATh U NIPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHMIA;

— COCTaBJISITh CXEMBI CUHTE3a OPIraHMUECKUX COSIUHEHNUN, 3aJaHHOI'O CTPOCHMUS;

Braoemy:
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— OCHOBaMH HOMEHKJIATYphl U KJIaCCU(PHUKAIIUU OPTraHUYECKUX COeIMHEHUM;

— OCHOBHBIMH T€OPETUYECKUMH NIPEACTABICHUSIMHU B OPraHUYECKON XUMUH;

— HaBBIKaMH 00OCHOBAHUS PallMOHAIBHBIX CIIOCOO0B MOMyUYEHUS! OPIraHUYECKUX BEILIECTB.
3. Kparkoe coaep:kanue TUCHUTIIAHBI

["anorenonpousBoanbie. Knaccuduxamnus. Homenknatypa. ANKUiI- ¥ aJUIHIITAJIOT€HU-
Jpl.apoMaTudeckue rajgorenusl. M3omepus. Homenknarypa. CrnocoOsl momyuenus. [Ipoctpan-
CTBEHHOE U 3JIEKTpOHHOE cTpoeHue. dusmyeckue cBoiicTBa. Peakiun Hykieo(UIbHOTO 3ame-
mieHust U otieruienus. [lonartue HykiIeopUIPHOCTH U OCHOBHOCTH PEareHTOB. AMOWJICHTHBIC
HYKJICO(UIbHBIE PEareHThI.

DNEeMEHTOOPraHMYECKUE COEAMHEHUS. THUIbI CBA3EH B AJIEMEHTOPraHMUYECKUX COEIIUHE-
HUAX. CrocoObl TOJMYYCHHS JTUTHI- 1 MarHUMOPTaHMYECKUX coenuHeHuid. Peakums ['punbspa,
MexaHu3M. Peakuuu ¢ KapOOHWIBHBIMH COSAMHEHUSAMHU. [10TyOpBOJHUKHN U HAaHOZJIEKTPOHUKA
Ha OCHOBE OPTaHMYCKUX COCIUHEHUN.

Cruptel. @enonsl. [Ipocteie 2¢upsl. DnokcucoeanHeHUs. Anbaerusl, kKeTousl. Kapbo-
HOBBIE KUCIIOTBI U UX IIPOU3BOAHBIE. B KaXq0M Ki1acce pacCMaTpUBAKOTCS CIAEAYIOIINE pa3/Ieibl:
U30MepHsi, HOMEHKIIATypa, (PU3MYecKre U XMMHUYECKHE CBOICTBA, CIIOCOOBI mosrydeHus. Mexa-
HU3MBI PEAKIU.

KapOoHOBBIE KUCIIOTHI U MX MPOU3BOAHBIE. B KakOM Ki1acce paccMaTpUBAIOTCS CIIeNy-
IOIIUE pa3fielibl: U30MepUsi, HOMEHKIIATypa, (U3NUecKue U XUMUYECKHUEe CBOMCTBA, CIIOCOOBI MO-
nydeHuss. MeXaHu3Mbl pEaKIUi.

MamnonoBeiit 3¢up. [lomyuenue. Ctpoenne, CH-KucnotHocTs. Peaknuu koHaeHcanuu
MaJIOHOBOTO 3(rpa ¥ MAJIOHOBOH KHCIIOTHI C albJeTHIaMH. AMUHOKHCIOTHL. JIMKapOOHOBBIC
KHUCJIOTBI.

A3zotrconepxaue coenquHeHus. Hurtpocoenunenus. AMuHbl. B kaxkaom kiacce pac-
CMaTpHUBAIOTCA CIENYIOIINE pa3/eibl: N30MepHs, HOMEHKJIATypa, (pu3nueckue M XUMHYECKUe
CBOICTBa, CIOCOOBI OJTyuyeHUsl. MeXaHU3MbI peaklni.

A3a- 1 1Ma30COeIMHEHUS

[Tonmy4yenue nua3o0COeNMHEHUN peakuueld Ua30TUPOBAHUS: YCIOBUS IPOBEACHUS PEaK-
Uy 1 MexaHus3M. Pusndeckue cBoWcTBa. XUMHUUeckue cBoiictea. [lonydeHne u npumeHeHue
A30COCIMHEHUM.

4. O0beM y4eOHOH JUCHHUILINHBI

Ob6beMm
Buz yue6HoOii paboTh B 3adeTHBIX eguHHAIIAX B axkanmemmuecknx
yacax
O0mas TpyA0eMKOCTb JMCIHIIIHHbI 5 180
10 y4eOHOMY ILIAHY
AYJAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,89 32
JlaGopaTopus - -
CamocrositeabHas padora (CP): 2,22 80
Jlpyrue BUIBI CAMOCTOSITENILHOW PaOOTHI 2,22 80
Buja koHTpOJISi: 3a4eT / IK3aMeH 1 Jk3ameH (36)
O06beM
Brizt yae6Hoit paboTh B 3auerHsIX equaunax | B actpoHOMHYECKUX
qacax
O01mast TpyA0eMKOCTh THCIUIIJIHHBI 5 135
10 Y4eOHOMY IIAHY
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KonrakTHasi paboTa — ayAuTOpPHbIE 3aHs- 1,78 48

TUs

Jlexmm (Jlek) 0,89 24
[Tpaktaeckue 3anrstust (I13) 0,89 24
JlaGopartopust - -
CamocrositesibHas padora (CP): 2,22 60
Jlpyrue BUIbI CAMOCTOSITENIHON PabOTHI 2,22 60

Bua koHTpoOJA: 3aueT / IK3aMeH 1 Ik3ameH (27)

4.4.3. IucuMNJIMHbI BAPUATUBHOM YaCcTH (IUCHMILUIMHBI 110 BHIOOPY)

AHHOTAIUsA padoyeid MPOrpaMMpl JUCUUILJINHbBI
«DJIeKTHBHBbIE TMCUUILUIUHBI 10 (PU3MUYECKOI KYJIbTYpe U CIIOPTY»
(b1.B.J1B.)
1. Heab JMCHUNIMHBI — OBJIAJICHUE CUCTEMOM MTPAKTUYCCKUX YMCHHI U HaBBIKOB, 00eC-

MEYUBAIOIINX COBEPUICHCTBOBAHUE MCUXO(PU3NUECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH
UCII0JIb30BaTh pa3HooOpa3Hble (popMbl pU3MUECcKON KyIbTYphl, CIIOPTA U TypHU3Ma Uil COXpaHe-
HUS U YKPEIUICHUSI CBOETO 3/I0POBBS U 3/I0POBbSI CBOUX OJIM3KUX B MOBCEIHEBHOMN KU3HU U MPO-
(deccnoHanbHOMN AEATENbHOCTH; (HOPMUPOBAHIE MOTHBALMOHHO-IIEHHOCTHOTO OTHOLICHUS K (PH-
3UYECKO KyIbType, (PM3MUECKOMY COBEpIICHCTBOBAHHUIO M CAMOBOCIHMTAHUIO, YCTAaHOBKa Ha
3/10pOBbIl 00pa3 >KM3HU; 00YYEHHE TEXHUYECKUM U TAaKTUYECKUM IPHEMaM OJHOTO U3 BHUJOB
cropra.

2. B pe3yiabTaTe H3y4YeHHUs AMCUHUILIMHBI 00y4YaIOIIHMiicsl M0 MporpaMmMe 0aKkajiaBpHu-

aTa J0JIKeH:

Obnadams crnenyronumu o0mekyasTypHbiMU (OK) KoMneTeHITUsAMU

—  CIOCOOHOCTH K cCaMOOpraHu3anuu u camooopaszosanuto (OK-7);

—  CIIOCOOHOCTH MCIOJIB30BaTh METOJBI U CPelCTBA (PU3NUYECKON KYJIBTYpHI Ul obec-
MEYCHUsI OJTHOICHHOM COIMANbHON U npodeccronansHoi aestensHoctu (OK-8).
3name:

—  HayyHO-TIPaKTUYECKHE OCHOBBI (PU3NUECKOM KyJIbTYpHI U CIIOPTa;

—  COLMAJIbHO-OMOJIOTMYECKUE OCHOBBI (PU3MUECKON KYIbTYPhI U CLIOPTA;

—  BJIMSHHE O3[JOPOBUTENIbHBIX CUCTEM (PU3NYECKOT0 BOCIUTAHUS Ha YKpEIUIEHHE 3]10-
POBBS, TPOPUITAKTUKY TPO(PECCHOHATIBHBIX 3a00JIEBAHUIM U BPETHBIX MTPUBBIUEK;

—  CII0COObI KOHTPOJIS ¥ OLEHKH (PU3MUYECKOTO Pa3BUTUSA U (PU3MUECKONW MOATOTOBJICH-
HOCTH;

— TpaBuiia U CHOCOOBI MJIAHUPOBAHUS UH/IMBUYaJIbHBIX 3aHATHH pa3IMuHON LENeBOM
HaIpaBJIEHHOCTH;

— cnoprusHble Tpaguiuuu MXTHU-PXTY nm. [I.1. Menneneesa.

Ymemn:

—  BBINOJHATh UHAUBUAYAIBHO MOJ00paHHBIE KOMILJIEKCH MO (PU3NYECKON KYJIbType U
Pa3IMYHbBIM BUIaM CIIOPTA;

—  OCYIIECTBJISITb CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M COONI0JaTh Mpa-
BUJIA TUTHEHBI U TEXHUKU O€3011aCHOCTH;

—  OCYIIECTBJISITh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTHBHBIX (OopMax 3aHATUH (u-
3U4ECKOU KYJIbTYPOU U CIIOPTOM;

—  BBIIOJHSTH IPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPaXOBKH.
Braoemw:

— CpeICTBAaMHM M METOJaMH YKpEIUIEHUS WHAWBUIYaJIbHOTO 370POBbs, (pU3MUECKOrO
CaMOCOBEPILEHCTBOBAHMUS;
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— JIOJDKHBIM YPOBHEM (HM3UYECKOH MOATOTOBIEHHOCTH, HEOOXOOUMBIM JJs Kade-

CTBEHHOI'0 YCBOEHHMs NMPO(ECCHOHANBHBIX YMEHUN M HaBBIKOB B IIpolecce OOY4eHHUs B

By3€, JJIsl 00ecreueHus! MOJTHOLUEHHON COIMaNbHON U MPO(hecCHOHANBHON e TeTbHOCTH

1ocjie OKOHYaHUs y4eOHOro 3aBeICHMS;

—  TEXHUYECKMMU U TAKTUUECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTA.

3. KparTkoe coep:kaHue M CUHUILIAHBI

Kypc aucuuminael «JIeKTUBHbIE TUCHUILIMHBI 0 (U3N4YECKO KYJbType U CIOP-
TY» pealu3yeTcs uepe3 BapuaTHUBHBINA KOMIIOHEHT (3JIEKTUBHBIA MOAYnb) 328 akaja. yacoB / 246
acTp. 4yacoB (BH/JI CIIOPTAa 110 BBIOOPY CTY/IE€HTA), B 3a4€THBIC €AUHHIIBI HE IEPEBOJUTCS, SIBIISIETCS
00s13aTEIIbHBIM JJIs1 HCTIOJIHEHHUSI IPH OYHOU (hopme 00YYeHUs..

IIporpaMMa paccuMTaHa Ha HM3y4YCHHE AUCLHUILIMHBI «JIEKTHBHbIC NUCHHILUIMHBI 110
¢pu3nyeckoii KyJIbType U CHIOPTY» B TEUCHHE IIECTH CEMECTPOB M IPEIoiaraer, 4ro ooyda-
IOLIMECS UMEIOT TEOPETHUYECKYIO MOANOTOBKY B 00JaCTH AUCUUIUIMHBI «Du3nueckas KyiabTypa u
CIOPT», 3aKaHYMBAETCS 3aYETOM B KOHIIE KaKJ0ro cemectpa. KoHTpoib ycneBaeMOCTH CTYyIEH-
TOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IIpakTnyeckue 3aHATHSA.

[IpakTryeckuii pa3en nporpaMMbl peanu3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHUSX B
y4eOHBIX TpyIIax no oomel GU3NIecKOi MOAr0TOBKE WIIH 1O BEIOPAHHOMY BHIY CIIOPTA.

[IpakTHyeckue 3aHATUS MIOMOTAaOT MPUOOPECTU OMBIT TBOPUYECKOH MPaKTHUECKOH Jes-
TEIbHOCTH, PA3BUBAIOT CAMOCTOSITEILHOCTh B (PU3NYECKON KYJIbTYPE U CIIOPTE B LEISIX JOCTH-
XKeHUs (U3NYECKOTO COBEPIICHCTBA, MOBBIMAIOT YPOBEHb (DYHKIIMOHAJIBHBIX U JIBUraTEIbHBIX
CIOCOOHOCTEH, HAPABJICHHO (DOPMUPYIOT Ka4eCTBA M CBOMCTBA JIMUHOCTH.

IIpakTryeckuii pa3aen BKIOYaeT B ceOs MoIpa3ienbl: o oouiei Gpusnyeckoi moaroTos-
ke (ODII) u cneunansHOM pusnueckoit moaAroToBke o Bujaam cropra (CPII).

Y4eOHO-TPEHUPOBOYHBIE 3aHATHS 0a3UPYIOTCS Ha MIMPOKOM HCIOJIb30BAaHUHU TEOpETHYE-
CKHX 3HAHUH M METOAMYECKHUX YMEHUU, HAa IPUMEHEHUHU Pa3HOOOpa3HbIX CPEACTB (PU3MUECKOI
KYJIBTYPBI U CIIOPTA.

VYaensercs BHUMaHuE BONPOCAM IPOBENEHUS COPEBHOBaHUM (MpaBuia COPEBHOBAHUU,
cucTeMa po3bITphILIeH, onpeiesieHue nodeaurenet, 000py10BaHHE U MHBEHTaph).

Kpurepuem ycnemHocTy ocBoeHUSI yueOHOTo mMaTepuaia SIBISETCS] IKCIEpTHas OLEHKa
IpernoJiaBaTessi, YUUTHIBAIOILAS pecyiApHOCb NOCeujenus 00A3amenbHblX Y4eOHbIX 3aHAMULL,
BBITNIOJTHEHHE YCTAaHOBJIEHHBIX Ha JAHHBIM CEMECTp KOHTPOJIbHBIX HOPMATHBOB (TECTOB) OOMIEH
¢u3nUecKoil 1 COPTUBHO-TEXHUYECKOH MOJArOTOBKU Ul OTAEIBHBIX TPYMI Pa3IMYHON CIIOp-
THBHOW HAIIPABICHHOCTH.

Mopnyas 1. OcHOBBI IOCTPOEHHUSI 0310POBHTEJBbHOI TpeHHMPOBKH. Teopermyecko-
MeTOAHYECKHEe OCHOBbI PU3MUYECKOM KYJbTYPbI M CIIOPTA.

1. O3znmopoBuUTENbHAS HAMPABICHHOCTh — KaK BOKHEHIINN MPUHIIUT CUCTEMBI (PU3HUECKOTO
BocriuTanust. OCHOBBI TOCTPOEHUS 03/IOPOBUTEILHON TPEHUPOBKH.

2. OU3KyIbTYPHO-03JOPOBUTEIBHBIE METOJIUKH U CUCTEMBI.

3. OrieHKa COCTOSIHUSI 3J0POBbS M (PU3HUECKOW TOTOTOBIEHHOCTH 3aHUMAIOITUXCS (HU3H-

YECKOH KYJIBTYPOU U CIIOPTOM.

Moayab 2. /IBUrare/ibHble BO3MOKHOCTH 4YeJI0BEKAa — BOCIIMTAHNE (PU3HYECKHX Ka-
yecTB. BOCK I'TO.
1. [TosiBnenne n BHenpenue komruiekca ['TO
2. Bocnuranue ¢usndyeckux kauecTB oOyyaromuxcst (OTJeNbHbIE KaueCTBEHHbIE CTOPOHBI
JIBUTATEIbHBIX BO3MOXHOCTEH YeI0BeKa).

Mopnyas 3. MeToanka OpraHM3aluy ¥ NPOBeeHUs] CIIOPTHBHBIX COPEBHOBAHUI 1
(PU3KYJIbTYPHO-MACCOBBIX MEPONIPUATHH.
1. XapaKTepuCTUKa CIIOPTUBHBIX COPEBHOBAHUN M (PU3KYIBTYPHO-MACCOBBIX MEPOIPUSATHIA.
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2. ®denepanpublii 3akoH oT 04.12.2007 Ne 329-03 «O ¢usndeckoil KyiabType U CIIOPTE B
Poccuiickoit ®enepaunny». OpraHnusanus CHOPTUBHBIX MEpONpUATUN. VIHBEHT-MEHEIKMEHT B

CHopTe.

3. OcHoBHbIe TOHATHS 3THKH criopta. Fair Play. IIpodunaktuka HapyiieHuid CIOPTUBHOM
aTukH (0opbba ¢ gonmHroM B ciopte). BAJIA.
4. O0beM yueOHOH TUCHHUILINHBI (BADUMATUBHbIN KOMIIOHEHT)

B aka- CemecTpbl
Bun yueOHOM paboTh JIeM. I ] Il v V Vi
qacax
OO01ast TPy10€eMKOCTb IMCHUILIHHBI MO 328
y4eOHOMY IIaHy
Konraktnas patdora (KP): 328 32 66 66 66 66 32
[Ipaktuueckue 3ansatus (I113) 328 32 66 66 66 66 32
Bua uTOoroBoro KOHTpoOJIs: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH YeT | 4er YeT YeT | 4Yer | 4Yer
B actp CemecTpbl
Bun yueGHO# paboThI qacax I I i v \Y Vi
OO0masi Tpy10€eMKOCTb M CHUILIHHBI 110 246
Y4eOHOMY IJIAHY
Konrakrhas padora (KP): 246 25 49 49 49 49 25
[Tpaktryeckue 3ansatus (I13) 246 25 49 49 49 49 25
Buja uroroBoro KoHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4yer | der qer 4yeT | 4Yer | uer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«Bblunc/uTeIbHAS MATEMATHKA B TEXHOJIOTUH MATEPUAJIOB U IPUOOPOB 3J1€KTPOHHOM
TeXHUKH M HAaHOdJIeKTpoHuKw» (b1.B./[B.1.1)

1. Heaun u 3aaa4M TUCHHUILIHHBI

Ileab mporpamMMmbl: Hay4HTb CTYJIEHTOB TEOPETHUYECKHUM 3HAHHMSIM U MPAKTUYECKUM
YMEHUSM U HaBBIKaM HCIIOJIb30BaHMS COBPEMEHHBIX MAaTEMaTHUYECKUX METOJIOB C TPUMEHEHHEM
nakeTa MareMmaTuueckux nporpaMmm MATLAB s pelenus mumpokoro Kpyra 3ajad BBIYHCITH-
TEJIBbHON MaTEMaTUKH.

Lenpio HacToAIIEr0 Kypca sBISETCS OOy4YeHHE ClylaTeiel COBpPEMEHHBIM METO/AaM
pacueToB, pacueTHBIX MCCIEAOBAHUMN, aHAIN3a, ONTUMHU3AIMN POLECCOB MHKEHEPHBIX 3a7a4 C
UCIIOJIb30BaHUEM IaKeTa MaTeMaTtniyeckux nporpamm MATLAB
2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCIHIIUHBI

N3yuenne aucuuIuiMHbl Ipu noArotoBke no HampasieHuto 18.03.01 «Xumuueckas
TEXHOJIOTHUS) TI0 TIPOTrpaMMe OakaaBpuaTa «XUMHUYecKas TEXHOJIOTHSI MAaTEPHAIIOB M TIPUOOPOB
AIIEKTPOHHON TEXHUKU M HAHOIJIEKTPOHUKHU» CIIOCOOCTBYET (HOPMUPOBAHHIO CIEAYIOIIUX KOM-
TIETEHITHI

IIpogheccuonanvhuix:

CIOCOOHOCTBIO TUIAHUPOBATH W TIPOBOJIUTH (PU3MUYECKHE W XUMUYECKHE dKCIEPUMEHTHI, POBO-
IUTh 00pabOTKY UX PE3yJbTATOB U OLEHUBATH MOIPEIIHOCTH, BBIIBUraTh TUIIOTE3bl U YCTAHAB-
JMBATh TPAHUIBI UX TPUMEHEHUS, IPUMEHATh METOIbl MATEMAaTUYECKOTO aHAJIM3a U MOACIHPO-
BaHUS, TCOPETUYECKOTO M SKCIIEpUMEHTaIbHOTO HecienoBanus (ITK-16);

B pesynbrare u3ydeHus AUCUUIUINHBI CTYACHT JOJIKCH:
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3namo:

(UBUKO-XMMHYECKHUE U XUMUKO-TEXHOJIOTHYECKUE 3aKOHOMEPHOCTH MTPOTEKAHUS TIPOIIECCOB
M3MEHEHUS arperaTHOTO COCTOSIHUS Mapo(Ta30)-KUIKOCTHBIX CUCTEM, PEAKTOPHBIX MPOIECCOB U
OCHOBHBIX ITPOIIECCOB pa3/ieJIeHUs XUMUYECKON TEXHOJIOTHH;

METO/Ibl U AJITOPUTMbI KOMITBIOTEPHOTO MOJIETUPOBAHUS OCHOBHBIX MPOLIECCOB XMMUYECKOM
TEXHOJIOTHH U TEXHOJIOTMYECKUX CXEM XUMUYECKUX ITPOU3BOJICTB,;

MIPUHITUIIBI IPUMEHEHHS METOI0JIOTMH KOMITBIOTEPHOTO MOACIIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHUX IMPOIIECCOB MPHU aBTOMATU3UPOBAHHOM MPOEKTHPOBAHUN U KOMITHIOTEPHOM
YOPaBJICHUN XUMHUUYECKUMU TTPOU3BOACTBAMHU.

Ymemes:

pemaTh 3a/1a4yu KOMIBIOTEPHOTO MOJEIMPOBAHUS IIPOLIECCOB Mapo(Ta30)->KUIKOCTHBIX paBHOBE-
cuii, abcopOmuu, TUCTHIUISAINN, PEKTU(PUKAIIUN 1 KUAKOCTHON SKCTPAKIINY;

MPUMEHSTh MOJIyYeHHBIC 3HAHUSI IPH PEIICHUH MPAKTUYECKUX 3a7]a4 KOMIBIOTEPHOI0 MOJIEIH-
pOBaHUS OCHOBHBIX MPOIIECCOB XUMHUECKOU TEXHOJIOTHH M TEXHOJIOTUYECKUX CXEM XUMHUECKUX
MIPOMU3BO/ICTB.

Bnaoemo:

METOIaMH MPUMEHEHHS CTaHAapTHBIX IMaKeTOB NpuKiIaaHbIX nporpamm (I1I1IT) n maketoB
Moenupyromumx nporpamm (IIMII) ans MmonenrpoBaHUSI OCHOBHBIX MPOIIECCOB XMMHUECKOM
TEXHOJIOTHH M TEXHOJIOTHYECKUX CXEM XUMUYECKUX TTPOU3BOJICTB.

3. Kparkoe conep:xaHue TUCIUTILTAHBI

Beenenue. Llenu u 3anaun kypca. Kparkuii uctopryeckuii O4epk pa3BUTHs OTEYECTBEH-
HOH ¥ 3apy0eKHOM BBIUMCIUTEIHHON MaTeMaTHKU. OCHOBHBIE 3TAIbl Pa3paOd0TKH M peaTu3aiuu
ITOPUTMOB Ha KOMIIBIOTEPaX.

Mopnyas 1. BeruncaurenbHasa maremMatuka. OCHOBHBIC 3Tanbl: pa3padoTka H pea-
JU3alus AJIrOPUTMOB Ha KommbloTepax. Cucrema komnbloTepHoii matematuku (CKM)
MATLAB nuis1 perieHusi 3a1a4 BbIYMCIMTEIbHOH MATEeMATHKH.

Tema 1.1. Co3znanne M-nporpamMm M 0CHOBHBLIE onepaTopbl M-sI3LIKa NPOrpaMMHPOBAHNSA
MATLAB. BapuaHThbl cTpYKTYphI IporpamMM Ha MATLAB.

Opranuzanus padoyero crosa Desktop Layout;

Ocunosubie oneparnu B8 Command Window;

OcHosuble onepanuu B Editor;

JluHeiHO opraHU30BaHHas IporpaMMa (aJIropuT™);

BeTBjieHHUs C OTHUM YCIIOBHEM, HECKOJIBKUMH YCIIOBUSIMH, BIOXKEHHBIC, CO CITUCKOM YCIIOBHH. if,
switch; moruueckue oneparuu and, or, not;

[uknbl CO CUETYUMKOM, C MPEAYCIOBHEM, C TOCTYCIOBHEM, C MpEpPhIBAHUEM IMOJHBIM U
MPEPHIBAHNEM YaCTUYHBIM, C 3aJaHHBIM IIarOM CYETYMKA, C OTJAEIBHBIM OTCUYETOM HTEpPAIIHii;
for, while, break, continue; ¢ BbeI3oBOM (QyHKIIHII; ¢ Tuasorom ¢ mois3oBareiem B Command
Window u B cienManbHBIX AUAI0TOBBIX OKHAX;

Tema 1.2 CTaHgapTHbIE M HeCcTAHIAPTHBIE GVHKIMH M-s3bIKa MPOrPaAMMHPOBAHHUS M 0C-
HOBHbIE pemaresn (solvers) MATLAB.

OynHKIMY ¢ rpadUuecKUM BBIBOJIOM pe3yibTaros; plot, subplot, surf, mesh, polar;

OyHKIMY ¢ YHCIOBBIM BBIBOJIOM pe3ysibTatoB B Command Window;

OYHKIINH C 3aMUCHI0 PE3yIbTAaTOB B (aiil;

OYHKINH, BIOKEHHBIC B TTIABHYIO () YHKITHIO;

DYHKIUU C TEPEMEHHBIM YHCIIOM apTyMEHTOB;

OYHKIINH, BRI3BIBAIOIINE IPYTYIO (QYHKIIMIO, UMSI KOTOPOU TIEpeaHo KaK apryMeHT;

Monayasb 2. Bektopbl 1 maTpuubl. CHcTeMa JUHEHHBIX aJIre0panyecKux ypaBHeHH
(CJIAY).

Tema 2.1. O0paTHasi MATPUIIA. YMHOKEHHE MATPHIL
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Omnepatop inv;
Omneparopsr Strcat, int2str, numa2str;
Omnepatopsl length, min, max, mean, sort;
Omneparops! dot, tril, triu, eye, zeros, ones, diag;
Onepatops! rand, linspace, logspace, repmat;
Omnepatops! Size, det, trace, norm;
Tema 2.2. Metoa I'aycca. MeTo/1 NIPOCThIX UTEPAIIHIA.
Omneparopsi linsolve, rank, eig;
Tema 2.3. O0YCJIOBJIEHHOCTH cHcTeMbl. YnC/10 00YCJI0BJIEHHOCTH.
Onepatopsl cond, rcond;

Moayas 3. O6padoTka pe3yabTaTOB U3MepeHHsl OAHOM BeJnuuHbl. [Ipudaunxkenue
pyHkumMu
Tema 3.1. Kputepuii CTbl01€HTA.
Omneparopsi polyfit, polyval,
Tema 3.2. AnnpokcuManms.
Omnepatop Isqcurvefit;
Tema 3.3. UnTepnosinus.
Omneparopsr interpl, linear, spline, nearest;

Moayanb 4. UncjieHHOe HHTErpUPOBAHUE
Tema 4.1. MeTo1bl IPSIMOYI0JIbHUKOB
OmnepaTtopsl SUM, mean;
Tema 4.2. MeToabl Tpanemnuii
Omnepatop trapz;
Tema 4.3. Metoa CumincoHa
Omnepatop quad, int;
Tema 4.4. Meton HoloTona-KoTeca 8 mopsiika
Omneparop quads;

Monayas 5. YpaBHeHHe ¢ OAHUM HEU3BECTHBIM
Tema 5.1. MeToa 1e1eHUS NIOI10JIaM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJbHbIX
Omnepatops! roots, poly, fzero;

Mopnyasb 6. CucreMa HeJIMHEHHBIX YPaBHEHHUI
Tema 6.1. Meton HoloTona-Padcona
Onepatops Solve, diff, subs;
Tema 6.2. MeTo1 NPOCTHIX MTEPALMIA.
Omnepatopsr sSimplify, collect, pretty;

Moayab 7. OnHOMepHAasi ONTUMM3AIUS
Tema 7.1 MeToabl 0IHOMEPHOH ONTHUMH3AUMHU
Omneparopst fminbnd,;

Moayanb 8. MHOroMepHasi ONTUMM3 AU
Tema 8.1 MeTobl MHOTOMEPHOH ONITHMHM3ALNH
Omneparopsl fminsearch, linprog, fmincon;

Monayas 9. Inddepenuuaibubie ypaBHEeHUS
Tema 9.1 Metoanl pemienusi AuddepeHnnanbHbIX YPaBHEHHIA.
Omnepatops! dsolve, diff;

3ak/ro4yeHue. 3aKII0YUTEIbHAS JIEKIHS 110 TIOJIBEACHUIO UTOTOB Kypca.
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4. O0beM TUCHUIJIMHBI 1 BHIbI Y4e0HOI padoThl

O6beMm
Bun yuebHoM paboThI B 3aueTHBIX enu- | B akamemmuueckux

HUIAX qacax
OO0mas TpyA0eMKOCTh TUCIUIIJIHHBI 3 108
1o y4eOHOMY IJIAHY
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexknun
JlaGopaTopHbie pabOThI 0,89 32
CamocrositeasHas padora (CP): 2,11 76
IToaroroBka K 1abopaTopHBIM paboTaM 1,055 38
CaMocCTOsATeIbHOC U3YUCHHE PA3/ICIIOB Kypca 1,055 38
Bua uToroBoro KOHTpoJIA: 3a4er / IK3aMeH 3ader

O6beMm
Bun yueOHoii paboTh B 3aueTHBIX enu- B actpanomuue-

HUTAX CKHX Yacax
O01mas Tpya10eMKOCTb U CHUNITHHBI 3 81
10 y4e0OHOMY ILIAHY
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexuun
JlaboparopHbie pabOTHI 0,89 24
CamocrositesbHas padora (CP): 2,11 57
[ToaroroBka K 1a00paTopHBIM paboTam 1,055 28,5
CaMocTosATEIbHOE N3YUYEHHE PA3AEIOB Kypca 1,055 28,5
Buja uTOroBoro KOHTpoOJIsi: 3a4er / IK3aMeH 3ager

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«Inckpernas maremaruka» (b1.B./1B.1.2)

1. leau u 3aaa494 JUCHMIJIMHBI

Heabi0 TUCHUILIUHBI SIBISIETCS (OPMUPOBAHUE Y CTYJCHTOB CHCTEMbI OCHOBHBIX MOHSI-
THM, UCTIOJIB3YEMBIX NJIsi TIOCTPOSHHUSI BAKHEHUIIUX MAaTEeMAaTHUUYECKUX MOJENel, U MaTeMaTh4e-
CKHMX METOJOB JIJIsl OMCAHUs Pa3INYHbIX MPOLECCOB.

2. TpeGoBaHus K pe3yJibTATAM OCBOCHUSA AU CHUTIIUHBI

Nzydenue kypca JIUCKpeTHON MaTeMaTUKH NP MOATOTOBKE OakalaBpOB MO HAMpaBJe-
Huto 18.03.01 Xumuyeckasi TEXHOJIOTUsA, NPOPHIb «XHMHYECKAsH TEXHOJIOTUS MATEPHAJIOB
U NPUOOPOB 3J1EKTPOHHOI TEXHUKH U HAHOIJIEKTPOHUKU» CIIOCOOCTBYET MPHUOOPETEHHUIO
CIEAYIOIMX KOMIETECHIINM:

2.1. IIpodeccuonanbHble:
- CIMOCOOHOCTHIO TUIAHUPOBATH U TIPOBOJUTH (PU3UUECKUE U XUMHUYECKUE IKCIIEPUMEHTHI, TIPO-
BOJUTH 00pabOTKY UX Pe3yIbTaTOB U OLIEHUBAThH MOTPEITHOCTH, BBIIBUTaTh TUTIOTE3HI U YCTa-
HAaBJIMBATh TPAHUIIBI KX TPUMEHEHUS, TPUMEHSATh METOIbl MATEMAaTUUECKOTO aHAJIN3a U MOJIe-
JMPOBAHUs, TEOPETHUECKOTO U IKCIIepuMeHTalbHOTO uccienoBanus (I1K-16).

B pe3yabTare u3yueHusi JUCHUNIMHBI CTYAEHT I0JIKEH |
3HATh.
-OCHOBHBIE MOHATHS U METOJABI TUCKPETHOW MAaTEMaTUKH, MATEMAaTUYECKUX METOOB PEIICHMS
npoecCHOHANBHBIX 3a/1ay.
yYMeThb.:
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- IPUMEHATh MaTEMATUYECKUE METO/IbI TP PELLICHUH THIIOBBIX MPO(EeCCHOHAIBHBIX 3a/1a4.
BJIaJIeTh!

-METOJaMM ITOCTPOEHUS] MATEMaTHMYECKOW MOJENIM THUIOBBIX NPO(PECCHOHANbHBIX 3aJad U CO-
JIepKaTeIbHON UHTEPIPETALMU TOJIYyYEHHBIX PE3YJIbTAaTOB.

3. Kpartkoe cogep:xanue JTUCUMIJIMHbI
4 CEMECTP

1. BBenenue.

Ponp  nmuckperHol MaTeMaTMKM TpH  pa3pabOTKe MW OIKCIUIyaTallid  XHUMHUKO-
TE€XHOJIOTMYECKHUX CHCTEM.

2. DJIeMeHTHI TeOpMH MHOKEeCTB M ajiredpanyecKkne CTPYKTYPbI.

BBeznenue B AUCKpeTHYIO MaTeMaTUKy. Poib JUCKpeTHONH MaTeMaTHKH MpH pa3paboTKe U
AKCIUTyaTallMl XUMHKO-TEXHOJOTHUECKUX CUCTeM. MHOXecTBa, OTHOLICHUsI U (QyHKIMU. 3aja-
HUE MHOXKECTB U OCYIIECTBJIEHUE onepanuil Hax HumMu. CriocoOsl 3ananus. Onepauun oobeau-
HEHUS, IEpeceyeHusl, Pa3HOCTH, JTONOJHEHUS U IEKapTOBa MIPOU3BEACHUS. AKCHOMATHKA TEOPUU
MHOXecTB. Anredbpa Kantopa. Munumusanus npejacraBieHuil MHOXecTB. [luarpammsl Ditnepa-
Benna. bunapnsie orHomenust. Crioco0bl 3ajanus OMHApHBIX OTHOMIEHHH. CBOMCTBa OMHAPHBIX
oTHoweHUH. Pa3ouenus. OTHOLICHUsT 3KBUBAJIEHTHOCTH U mnopsaka. [IpencraBieHue N-apHbIX
OTHOLIEHUH OuMHapHbIMHU. AnreOpa oTHoweHuil. OyHkuuu. MHbeKMs, cropbeKuus U OUeKIusl.
Anrebpanueckue cTpyktypsl. [lomyrpynmel. Monounsl. I'pynmel. [Moarpynmel. [Huknnueckue
rpynmsl. 'pynmsl noacranoBok. M3omopdusm rpymnm. CmexHbie Kiaccsl mo nmoarpymnmne. Hop-
ManbHble nenutenu. @axkrop-rpynnsl. Konbua: onpenenenus, cBoiictsa, npuMepsl. [Toms.

3. DJIeMeHThI Teopuu rpagos.

I'padpl. 3amanue u xapaktepuctuku rpadoB. Bumsl rpados. Iloarpadsl. Marpuisl
CMEXHOCTH U nHUuAeHTHOCTH. Ctenenu BepmnH. Mapmpyts! Lenu. Hukibl. Paccrosinue mex-
ny BepiminHamu. [{uamerp u paguyc rpada. YHapHble U OMHapHbIe onepauuu Hax rpadamu. Jlo-
noyiHeHue rpada. YaaneHue u 100aBJICHHE BEPIIMH. YJaneHue u jnoOamieHue pedep. OTox-
nectBieHue BepuimH. Pacmennenue BepmuH. OObenuHenue rpagos. [lepeceuenue rpados.
Komnonents! cBs3HocTH. MocThl. BepiinaHnast u peGepHast cBS3HOCTh. CBSI3HOCTH OPHEHTHPO-
BaHHBIX Tpa(oB. AJITOPUTM BBIYUCICHHS CBSI3HOCTH. BHYyTpeHHss ycroitumBocTh. BepumHHOe
YHCIIO He3aBUCUMOCTU. PebepHoe umciio He3aBUCHMMOCTU. BepiimHHOe n peGepHOE MOKphITHE
rpada. BremHss ycroitunBocts. Bepmmnnoe u pebepHoe uyucio BHemHel yctoiunBocTy. Luk-
Jbl U pa3pes3bl. DUIepoBbl HMUKIBL. ['aMUIBTOHOBBI LMKIBL. [lmaHapHOCTH M yKiaaka rpados.
I'panu mnockoro rpada. Packpacka rpados. Xpomarudeckoe uyncio. ['unoresa 4eTelpex Kpacok.
Hepesws. Onpenenenusi. Croiicta. Teopema Konu. dynpamenTanbpHas cucreMa MUkiIoB. OCcToB
HAauMEHBIIIETO Beca. YIOpsAJOUEHHBIE NepeBbs. bunapHbie nepeBps. JlepeBbs copTUPOBKU. AJl-
TOPUTM IIOUCKA B JIEPEBE COPTUPOBKH.

4. ByJseBbl pyHKUMU.

Anrebpa noruku. byness! pynkuuu. CriocoOsl 3ajanus. byneBsl GyHKIMM OTHON U ABYX
NEPEMEHHBIX U UX cBoiicTBa. Popmyibl OyneBoit anreOpbl. OCHOBHbBIE 3aKOHBI OyJIeBOM anred-
pbl. DKBUBaNEHTHOCTH (popmyi. [IpuHuun aBoiictBeHHOCTH. COBEpILICHHbBIE JU3BIOHKTHUBHbBIE U
COBEpUICHHbIE KOHBIOHKTHBHbIE HOpMasbHble (GOpMbl. CHUCTEMBI AJIEMEHTApPHBIX OYIIEBBIX
¢ynkuuii. OyHKIMOHATIBHO TOJHBIE CHUCTEMBI 3JIEMEHTapHbIX OyneBbIx (yHKimi. [Tpumeps
(GYHKIIMOHATBHO MOTHBIX 0a3ucoB. BakHeimme 3aMKHYThIE Ki1acchl. Teopema o GyHKIIMOHATb-
HOU moiHOTe. MuHuMU3anus OyneBbiX (yHkuMA. CokpalleHHas, TyIMKOBask U MUHMMalbHas
dopmbl. Kapter Kapro. Merton couetanusi nHaekcoB u meto Kyaitna. MuHnMu3aius KOHB-
IOHKTUBHBIX HOpMaJibHBIX (GopM. O030p MpHIIOKEHHH NUCKPETHOM MareMaTuku. Pa3paboTka
3(PEeKTUBHOTO MAaTEMaTUYECKOT0, MPOTPAMMHOT0, HH(POPMAIIMOHHOTO M TEXHUYECKOTO oOecte-
YEHHsI HA OCHOBE METOJIOB IUCKPETHOW MaTEMaTHKH.

5. Ucuuciienne BbICKa3bIBaHH M.
BBenenue B MatemaTnueckyto JIoruky. Kparkue cBeaeHHs U3 UICTOPUM MaTEMAaTUYECKOU
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Jorukd. Ponp MaremaTndeckod JIOTMKM IIpU  pa3paboTKe M SKCIUTyaTallud XHUMHUKO-
TEXHOJIOTMYECKUX cUcTeM. PopMalbHble aKkCMOMaTHYecKue cUcTeMbl. CHMBOIIBI, BBIPaKEHUS,
(bopmyibl, akcuoMsbl. [IpaBuiio BbIBOJA, HEIIOCPEICTBEHHOE CIIEACTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3biBaHMit. Jlornyeckuii BoiBOI. Akcrombl. [IpaBuiio modus ponens. Teopema aeAyKIuu u
npaswio cuiornsma. llonnora u HenporuBopeunBocTs. HesaBucumocts akcuom. Paspemn-
MocTh Teopuu. [Ipyrue akcnomarusanuu. [IpoBepka BEIBOJUMOCTH C TOMOIIBIO UCTUHHOCTHBIX
tabnui. Cexeniuu ['enniena. Monens mupoB Kpunke. Meton pe3osntoruii Poouncona. Meton
kiay3 Bonra. O6patHsliii MeTon MacioBa (01aronpHusTHBIX HAOOPOB).
6. UcunciieHue NpeIuKaTOB M HeYeTKAaA JIOTHKA.

Jloruka mpeaukKaToB. ABTOMAaTH3allUsl JIOTHUECKOTO BbIBOAA. llepemeHHbIe, (QyHKIUH,
TEpMBl, IPEAUKATHI, KBAHTOPbI, (hopMyibl. O0nacTh AeiicTBus kBaHTOpa. CBOOOJHbBIE U CBSI3aH-
HbIE TIepeMeHHbIe. VIHTepIpeTanuy, paBHOCHIBHOCTh. Paco3naBanue obme3naunmoctu. Ilpo-
6sema pazperiuMocTH. AKCHOMBI U IIpaBUJjIa BbIBOAA UCUMCIICHUS NpeIuKaToB. Teopema JeayK-
nuu. HenmpoTuBOpeunBOCTh M MOJHOTA. BhlHECeHME KBAHTOPOB M NpEIBAapEHHAs HOpMaJbHas
¢dopma. CkyneMoBCKUe cTaHAapTHbIE (HOpMBL. DpOpPaHOBCKUN YHUBEPCYM U Teopema DpOpaHa.
[ToncranoBka u yHuHUKanus. MeToa pe3otonuil u ero noiaHorta. CTpaternu MeToJa pe3oiiio-
uui. JIu3proHkTel XopHa. [IpuHumn noruueckoro nporpaMMmupoBanus. HedeTkne MHOKecCTBa.
Heuerkas noruka. IlosBienue u cyrb HeueTkocTu. PopManu3zanus HeYeTKOCTH. PYHKIMS pH-
HajuiexxHocTy. JIMHrBucTuyeckas nepeMeHHasd. Onepanuu HajJl HEYETKUMHM MHOkecTBamu. He-
yeTkas apupmernka. Metoasl nedaszzudukanuu. Heuerkue otHomenus. CTaHaapTHBIE HEUYET-
KHe jornyeckue onepauuu. Hederkuil BeiBog. CTeneHM UCTMHHOCTH U CTENIEHH YBEPEHHOCTH.
Heuerkuii ananor MeTo1a pe30JIIOLUMI.

7. Koneunble aBToMaThbl, MalmMHbl Thiopunra-Ilocra, cJio:KHOCTH BHIYUCIECHUIA.

OnemeHTHl TeopuH aBToMaToB. [loHsATHE aBTOMaTHOrO nMpeoOpa3zoBaHUs UHPOPMALUN U
KOHeyHoro aBToMaTa. CriocoObl 3a1aHus aBToMaToB. ABTOMaTel Muiin 1 Mypa. [Iporpammuas u
anmnaparHasi peaju3anus aBTOMAaTOB. DKBUBAJEHTHOCTh U MUHHUMHU3ALMS aBTOMATOB. MallnHbI
Teropunra-Ilocta. dopmanuzanus NOHATUS AIrOpUTMa U (opMalibHbIE MOJIENN AJITOPUTMOB.
Mammuna TeropuHra: onpenenenus, cBoMcTBa, rpadsl nepexoaos. Mammna I[Tocra. [Iporpammsl
quig ManH. [Tpobnema pacnoznaBanus. [IpoGieMa ocTaHOBKH. AJNTOPUTMHUYECKH Hepa3pelu-
Mble 1poOaembl. CII0)KHOCTh alropuTMOB. Mephl CIIO)KHOCTH. BpeMeHHass U €eMKOCTHasl CIIOXK-
HOCTb. ACHUMIITOTHYECKAsl CJIOKHOCTb, MOPSIIOK CIOKHOCTH, CJIOKHOCTD B CPEJHEM U B XYALIEM
cinyyae. TpynHopaspemumele 3aaaun. HegerepmunupoBannas mammunaa Treiopunra. Kiacest P u
NP. NP-nonusie 3agaun. NP-nosnHoTa npo0iaeMbl BHITOTHUMOCTH (OPMYJ JIOTUKU BBICKA3bIBa-
Huil. O030p mpuiokKeHU mMaTemaThyeckoi soruku. HampaBieHus ucrosb3oBaHMs amnmapara
MaTeMaTHYeCKOM JIOTHKH B 3ajjauax MpakTuyeckoi nHpopmaruku. Crienuduxanus u Bepuduka-
1Sl POrpaMMHO-aNMNapaTHBIX MPOEKTOB, JIOTHUECKOE MPOrPaMMUPOBAHUE, MIOCTPOEHUE OHTO-
JIOTUH, SI3BIKM OOIIEHUSI MHTEIJIEKTYaIbHbIX areHTOB.

4. O0beM y4eOHOMH TUCIUTTHHBI

O6beM
Bun yuebHOM paboThI B 3auetHBIX enu- | B akamemuueckux

HHIIAX qacax
O0mas Tpy10eMKOCTh THCHMIIJIHHBI 3 108
1o y4eOHOMY IUIaHy
AyJAUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuu
JlaGopaTopHble paboThI 0,89 32
CamocrositesbHas padora (CP): 2,11 76
[ToaroToBka K 1a00paTopHbIM paboTam 1,055 38
CamocTosITeIbHOE U3YUYEeHUE Pa3/IesioB Kypca 1,055 38
Bua uToroBoro KOHTpoJIf: 3a4er / IK3aMeH 3auer
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O0beMm
Bun yuebHoM paboThI B 3aueTHBIX enu- B acTtpanomuue-
HHUIIaX CKHX Yacax
O01mas Tpya10eMKOCTb 1N CHUNITHHBI 3 81
1o y4eOHOMY IJIAHY
AyYAUTOpPHBIE 3aHATHS: 0,89 24
Jlexknun
JlaGopaTopHbie pabOThI 0,89 24
CamocrositeasHas padora (CP): 2,11 o7
IToaroroBka K 1abopaTopHBIM paboTaM 1,055 28,5
CaMocCTOsATeIbHOC U3YUCHHE PA3/ICIIOB Kypca 1,055 28,5
Bua uToroBoro KOHTpoJIA: 3a4er / IK3aMeH 3ader

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUILIHHBI
«XHMHYeCcKasi KHHETHKA NMOJTYyYeHUs] MaTepuasioB djiekTpoHHoi Texuukn» (b1.B.JIB.2.1)

1. Ileab QMCHMIIMHBI — OBJA/IeTh 3HAHUSAMU 00 OCHOBHBIX KMHETHYECKUX 3aKOHOMEp-
HOCTSIX MPOTEKAHUS XUMHUYECKUX MPOIECCOB, MYTAX BBIABICHUS METO/OB, IMO3BOJISIONIMX YCTa-
HaBJIMBATh NPUPOAY CKOPOCTh-OIPEEIIAIONIeH CTaAuy U JeJIaTh BBIBOABI O BO3MOXKHOM MeEXa-
HU3ME PEaKIiH, TOHUMATh POJIb KaTalln3a JJIsi XUMHUECKOW TEXHOJIOTHH.

2. B pe3yabTare u3ydyeHusi Kypca «XuMHYeCKass KMHETHKA INOJYy4YeHHsS] MATEPUAIOB
3J1eKTPOHHON TEXHUKI» CTYAEHT A0JIKeH:

Obaaoams crnenyromumu npodeccuonanbHbiMu KomneTeHusamu (I1K):

—  CIIOCOOHOCTBIO TUIAHHPOBATH W TPOBOJUTH (PU3NUECKHE U XUMHUYECKHE IKCIEPUMEHTHI,
MIPOBOJUTH 00PaOOTKY MX PE3YyJIbTaTOB M OIEHUBATH MOTPEITHOCTH, BBIIBUTATh TUTIOTE3bI U
yCTaHaBJIMBATh TPAHULIBI UX IPUMEHEHUS, IPUMEHATh METO/Ibl MATEMaTUYECKOTr0 aHaJIN3a 1
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIepruMeHTanbHoro uccienaoBanus (I1K-16);

— TOTOBHOCTBIO MCIOJb30BATh 3HAHUS OCHOBHBIX (DPM3UUECKUX TEOPUM Ul pelieHHs] BO3HU-
KaoIUX (PU3MYECKHUX 33734, CAMOCTOSATEIBHOIO NpUoOpeTeHHsl GU3NUecKUX 3HAHWM, A
MOHWMAaHHS IPUHIUIIOB pabOTH MPUOOPOB M YCTPOICTB, B TOM YHCIIE BBIXOMAIIMX 32 Mpe-
JIeJTbl KOMIIETEHTHOCTH KOHKpeTHOro Harpasienus (I1K-19).

3nams:

— OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH POTEKAHNSI XUMUUECKUX PEAKIIHA;

— TEOpUU XUMHUYECKOW KWHETHKH, ITYTH TEOPETUYECKOTO pacdeTa CKOpPOCTeH XUMHUYECKUX pe-
aKIU ¥ OTPAaHUYCHUS B IPIMEHUMOCTH PACUETHBIX METOOB;

— OCHOBBI TeOpUH (POTOXUMHUECKUX M LEMHBIX peakluil, peakuuii B pacTBOpax. 0COOCHHOCTH
UX CTaJUIHOrO MPOTEKAHUS U YCIOBHUS OCYILIECTBIICHHUS;

— OCHOBHBIC Y€PThl TOMOT€HHOTO M T'€TEPOr€HHOTO KaTaln3a, NPUYHHBI YCKOPEHUS XMMHYe-
CKOT'O TpoIiecca B IPUCYTCTBUHU KaTalu3aropa.

Ymems:

— TPUMEHATH TEOPETUYECKUE 3HAHHS U IKCIIEPUMEHTAIBHBIE METOIbI MCCIeNOBaHus (hru3ude-
CKOM XMMUH JUTS PEIICHUS] BOIIPOCOB, BOSHUKAIONINX MPH W3YUYEHHUH KHHETHKH XHUMHUYECKUX
peaxkLuii;

— HaxOJHTh CKOPOCTh M YCTaHABJIMBATH TOPSIOK XUMHYECKOW PEaKIINH;

— TPOBOAWTH AHAIW3 W KPUTHYECKH OICHWBATH TMOJYYCHHBIE SKCIIEPHUMEHTAILHBIC TaHHEIE,
000011aTh 1 fenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HAHUAMU OCHOBHBIX 3aKOHOB XMMUYECKON KUHETHKH, BIUSHUS Pa3IMUHBIX (AKTOPOB (TEM-
nepaTypbl, JaBJICHUS, KaTalu3aTopa) Ha CKOPOCTh XUMHUECKOW PEeaKIInu.
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— KOMIUIEKCOM METOJOB OIIPEIEICHHUS NTOPSIKA U CKOPOCTH PEaKLIUN;
— TOIXOJAaMH JJIsl yCTaHOBJICHMs JIMMUTHUPYIOLIEH CTaJud U MEXaHW3Ma M3y4acMOM XUMHUYE-
CKOM peaxiuu.

3. Kparkoe coaep:kanue TUCHUIIAHBI

Xumuyeckas KHHeTHKa. CKOPOCTh XMMHUYECKOM PEAKIUHU, KOHCTAHTA CKOPOCTH, HOpsI-
JIOK M MOJIEKYJISIPHOCTD peakuuu. KuHnetrnka HeoOpaTUMBIX peakiuii 1-ro, 2-ro, 3-To 1 HyJIEBOTO
nopsakoB. JluddepeHunanbHble ¥ MHTErPAIbHBIE METOJbl ONPEAETICHUs MOpPSJKAa PEeaKIHH.
Crnoxnple peakuuu. [IpuHIMI HE3aBHCHMOTO MPOTEKAHUS AJIEMEHTAapHBIX peakimid. OOpaTu-
MbI€, MapajuleNIbHbIE U IOCIENI0BATENIbHbIE peakuuu 1-ro nopsanka. [IpuHoun numuTHpyomen
CTaJUy IOCIEA0BATEIIbBHON XUMUYECKON peakuuu. MeTox KBa3UCTallMOHAPHBIX KOHLEHTpaLUH,
o0nacTe NpuMeHeHus. BinsHue temnepaTypbl Ha CKOPOCTh PEAKIMM, IPUOIMKEHHOE IIPAaBUIIO
Bant-T'odda. Ypasuenue Appennyca, nupdepeHunanbas 1 HHTerpaibHble (OPMbI ypaBHEHHS.
OKcIoHeHIMallbHas popMa ypaBHEHMsT AppeHuyca. DHEprusi akKTMBALUU M INPEIIKCIOHEHIIU-
AJIbHBIM MHOKHTEIIb.

Teopun XUMHUYECKOW KMHETUKH: TEOPUs aKTHBHBIX COYIAapEHUM M TEOpUS NEPEXOIHOrO
coctrosaus TIIC (akTuBupoBanHoro komiuiekca). OcHoBHbie nojoxkenus TAC, MexaHu3M aKkTH-
BaluK Mojekyn. Koncranra ckopoctu OumonekyisipHoi peakiuu. GU3ndeckuil CMbICT IpeadK-
CIIOHEHLIMAJIbHOTO MHOYKUTEJIS M SHEPIUM aKTUBALIMK B PaMKaxX TEOPUU aKTHUBHBIX COYJapEHUH.
Crepuyeckuii paxkTop, HEOOXOAUMOCTh €r0 BBEIECHUS B KUHETUUECKOE ypaBHEeHUe peakiuu. [lo-
CTOMHCTBA U HEJIOCTATKH TEOPUH aKTUBHBIX COydapeHUi. MexaHu3M MOHOMOJIEKYJISIPHBIX Ia3o-
BbIX peakiuil B pamkax TAC. Cxema JIunnemana. Teopusi nepexoHOro cOCTOSIHUS (AKTUBUPO-
BaHHoro komuiekca) (TIIC win TAK). OcuoBuble nonoxenus TIIC, kuHeTHnueckas cxema pe-
aKIMUA. AKTUBUPOBAaHHBIM KOMIUIEKC U €ro CBOMCTBA. [I0BEpXHOCTh NMOTEHUMAIBHON SHEPIUU.
Koopaunara peakiuu, npouiab MyTH peaklyu, SHEPrus aKTUBALMU. DHTAJIBIUS U SHTPOIUS
akTuBalMU. VcTonkoBaHHE MPEeIIKCIOHEHIIMATBHOTO MHOXHUTENS U CTepUYecKoro (akropa B
paMKax TEOpPHUH MEPEXOTHOTO COCTOSIHUS. JIOCTOMHCTBA U HEAOCTATKU TEOPHH.

DOTOXMMHUYECKHE peaKIMU. XUMHUYecKhe U (HOTOPU3NUECKUe CTaAUM, BTOPHUHBIE TPO-
neccol. Knneruka doroxummuueckux peaxnuil. CeHCUOMIM3UpOBaHHbIE (POTOXUMUYECKHE peak-
muu. LlenHble peakiuy, MEXaHU3MBbI 3apOXKACHUS, Pa3BUTHUS U oOpbIBa 1enu. Hepa3BeTBieHHbIE
U pa3BETBIICHHBIEC IIEMHbIE peakuuu. BeposTHOCTHas Teopus pa3BETBIECHHBIX peakuuid. [Ipe-
JIEJIbHBIE SIBJICHUS B LIETIHBIX pEakLUsAX, HW)KHUN M BEpXHUM Ipenensl BocruiaMeHeHus. . Oco-
OEHHOCTH NMPOTEKAHUs XMMHUUYECKUX peakiuil B pacTBopax. Kierounslii a¢dexr. Kunernueckas
cxeMa MpoTeKaHUs OMMOJEKYJSIpHOW peakuuu B pacTBope. IIpenenbHble ciiyuyan MpoOTEKaHUs
peakuuu. beictpole (Auddy3nOHHO-KOHTPOIUPYEMBIE) peakiuu, AU(PPy3HOHHBIN Mpenen KoH-
CTaHTBl CKOPOCTH peakuuu. YpaBHeHHe bpencrena-boeppyma. KuHeTnka MOHHBIX peakuuil B
pacTtBopax. BiusHre HOHHOW CHUJIBI pacTBOpPa Ha CKOPOCTh peakluii ¢ ydyacTueM HOHOB. Makpo-
KuHeTHKa. Poib muddy3nn B KHHETHKE TeTepOTeHHBIX peakuuii. Pa3muuHble pekuMBbl pOTeKa-
HUS peakinii (BHEIIHsISI KWHETUYECKast 00J1acTh; 00JIaCTH BHEITHEH U BHYTpeHHEH muddy3un).

Karanu3s. 'omoreHHsiii 1 reteporeHHbIi kaTtann3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaJIUTH-
yeckux peakuuil. BnusHue katanuzaropa Ha TEpMOJMHAMHYECKHE U KUHETHUYECKUE MapaMeTpbl
peakiuu. CelneKTUBHOCTh KaTajau3aTopa, KaTaJIUTHYecKas aKTUBHOCTb. |'OMOreHHBIN KaTanus.
CIATHBIN W pa3/ieIbHBI MEXaHU3MbI KaTAITMTUYECKOTO ACHUCTBUSA. DHEPreTUUECKHE JUarpaMMbl
B3aMMO/ICHCTBUS peareHToB C Kartaiau3atopoMm. OO U crienupuuecKuil KUCI0THO-OCHOBHOM
katanu3. Katanus xkoMIuiekcaMu MepexoJHbIX MeTauioB. depMeHTaTHUBHbIM KaTanus. ['erepo-
TeHHBIH KaTanu3. THUIIBI TeTepOreHHbIX KaTaau3aTOpOB. 3aKOH JEHUCTBYIOIIMX ITOBEPXHOCTEM.
KuneTnka rereporeHHsix peakuuil. Teopun karamusa.
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4. O0beM yueOHOM JUCUMIIJIMHBI

Buawbl yueOHoii padboThl

B 3a4Y€THDBIX

B aKaaceM. Ja-

eIMHALIAX cax
O01mas TpyA0eMKOCTb IMCHHUILIHHBI 110 Y4e0HOMY 50 180
IUIAHY ’
AY/JAUTOPHBIE 3aHATHSL: 1,78 64
Jlexumn (Jlek) 0,89 32
[Tpaktuaeckue 3anrstust (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80

Buj koHTpOJIS: 3a4eT / IK3aMeH

sk3ameH (1,0)

sk3ameH (36)

Buabl yueOHoii padboThI

B 3a4Y€THBIX

B aCTPOHOM.

eTUHHIAX yacax
OO0mas TpyA0eMKOCTh JUCHUILIUHBI 10 Y4eOHOMY 50 135
TIAHY ’
AyYAUTOpPHBIE 3aHATHS: 1,78 48
Jlexmu (Jlek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesbHasi padora (CP): 2,22 60

Buj koHTpOJISI: 3a4eT / IK3aMeH

sk3ameHn (1,0)

K3amen (27)

AHHOTanus padoveil NPOrpaMmbl AU CHUIIITHHBI
«Pu3nyecKkasi XHMHUsSI MaTePHAJTIOB YIeKTPoHHOH TexHukn» (b1.B./1B.2.2)
1. Heab AMCUMNJIMHBI — 03HAKOMHUTHCA C TEPMOJUHAMUYECKON TEOPUEN PACTBOPOB JJICK-

TPOJIMTOB U SJICKTPOXUMHUUYCCKUX ueneﬁ (FaJ'IBBaHI/I"IeCKI/IX BHGMGHTOB), IIOHATH OCHOBHBIC KHMHC-
TUYCCKHUE 3aKOHOMCPHOCTH IMPOTCKAHUSA XUMHUYCCKUX IMPOLCCCOB, pOJb KaTajln3a IJIA XUMHYC-
CKOM T€XHOJIOTHH.

2. B pe3yjibTaTe H3y4YCHUHA Kypca «Duznyeckas XUMHS mMaTepuajioB 3J'leKTp0HHOﬁ

TEXHUKMN» CTYACHT D0J/IZKCH:

Obnadams crnenyrouumu npodeccuoHaibHbiMU KomrneTeHusMu (I1K):
CIIOCOOHOCTBIO TJIAHUPOBATh W MPOBOJUTH (UINYECKUE U XUMHUYECKHE SKCIIEPUMEHTHI,
MIPOBOAMTH 00Pa0OTKY MX PE3yJIbTATOB M OIICHUBATH TIOTPEITHOCTH, BBIBUTATh TUIIOTE3HI U
YCTaHABIMBATh IPAHUIIBI UX TPUMEHEHUS, TPUMEHITh METOAbl MATEMATHUECKOTO aHAIIN3a U
MO/JICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpuMeHTaIbHOr0 recieaoanus (ITK-16);
TOTOBHOCTBIO MCIOJB30BaTh 3HAHMSI OCHOBHBIX (PM3WYECKUX TEOPHId ISl PEIIeHUs BO3HU-
KaImuX (U3NYecKux 3a1ad, CaMOCTOSTENBHOTO MPUOOpeTeHns (PU3UUECKUX 3HAHUH, Ui
MMOHMMAaHHUS TTPUHIIAIIOB pa0OThI MPUOOPOB M YCTPOKMCTB, B TOM YHCIIC BBIXOJISAIINX 32 TIpe-
JIeNTbl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus ([1K-19).

3namo:
OTIIMYHUTETbHBIE OCOOEHHOCTH B MOBEACHHM PACTBOPOB JIIEKTPOIUTOB, CBSI3aHHBIE C MPO-
XOXKJICHHEM DJIEKTPUUECKOTO TOKA;
TEOPHIO TATbBAHUYECKUX SIBIICHUI;
TEOPUN KUHETHKH, IyTH TCOPETHUECKOTO pacyeTa CKOPOCTeH XMMHUSCKUX PEaKIUi U orpa-
HUYEHUS B IPUMEHUMOCTH PAaCUE€THBIX METO/IOB;
OCHOBBI TEOPUH (DOTOXUMHUYECKHX W IETTHBIX PEAKIIHi, 0COOCHHOCTH MX CTaIUITHOTO MPOTe-
KaHUS U yCIIOBHSI OCYIIIECTBICHHUS,
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— OCHOBHBIE Y€PThl TOMOI€HHOT'O ¥ I'E€TEPOTr€HHOI0 KaTalau3a, MPUYMUHBI YCKOPEHHUS XUMHUYE-

CKOT'O IIPOLECCa B IPUCYTCTBUYU KaTaIU3aTopa.
Ymemu:

— IPUMEHATH KOHIYKTOMETPUYECKHE W MOTEHUUOMETPUYECKUE U3MEPEHUs Ul ONPEACIICHUs
TEPMOJIMHAMUUYECKUX (DYHKIMH XUMHUECKUX PEaKIUi, KOHCTAHThl JUCCOLMALUY, IPOU3BE-
JleHUs pacTBOpUMOCTH, pH pacTBOpoOB U T.1I.

— IPUMEHATh TEOPETUYECKUE 3HAHMS U HKCIEPUMEHTAIbHbIE METO/Ibl MCCIel0BaHus (hu3nye-
CKOM XUMUH [UIsl PEIIECHUS BOIIPOCOB, BOSHUKAIOUINX IIPY U3YYEHUU KUHETHKU XUMHUYECKHX
peaKkuuii;

— IPOBOAMUTH AHAIU3 M KPUTHUYECKH OLICHUBATH IIOJYYECHHBIE DKCIEPUMEHTAJIbHBIC JIaHHBIC,
0000111aTh 1 Jes1aTh 0O0CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEIEHHBIX OINBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX IEKTPOXMMUYECKUX METOJ0B MCCIENOBAHUA I ONPEACIICHUS
TEPMOJMHAMHYECKUX XapaKTEPUCTUK IEKTPOIUTOB U XUMUYECKUX PEaKUi;

— METOJaMHM OIIPEAEIEHUS NOPSAJKa U CKOPOCTU PEAKLMH, YCTAaHOBJICHUS TUMUTHPYIOIIEH CTa-
JUU U MEXaHU3Ma U3y4aeMOU XUMHUYECKON PEaKIVy;

— HaBBIKAMU COCTAaBJICHUS T'AJIbBAHUYECKUX JJIEMEHTOB JUIS LIEJIEH OINpPEACIICHHUs] TEPMOIUHA-
MUYECKHX XapaKTEPUCTHK U KOHCTAHT paBHOBECHS HCCIIEAYEMOI peakluu;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB XMMUYECKON KWHETHKH, BIUSHUS Pa3IMUHbIX (GaKTOPOB (TEM-
nepaTypbl, JaBJIE€HUS, KaTalu3aTopa) Ha CKOPOCTh XUMHUECKOW PeakLnu.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

PacTBOpBI 3/1eKTPOIUTOB. DiekTpocratuueckas Teopus Jlebas-Xrokkens. Pacuer akTus-
HOCTH U CPEJIHUX MOHHBIX KOA(P(HUIMEHTOB aKTUBHOCTH CHIIBHBIX JJIEKTPOJIUTOB B pas-
0aBJICHHBIX U KOHIICHTPUPOBAHHBIX PACTBOPOB U PACTBOPAX YMEPEHHOW KOHIEHTpalUu. Y 1eIb-
Hasi U MOJIApHAs AJIEKTpUYECKHe MPOBOAUMOCTH. CKOPOCTh ABMKEHUS U MOABUKHOCTH MOHOB.
[TpenenbHbIE MOJSAPHBIE DJIEKTPONPOBOAHOCTH MOHOB. 3aKOH HE3aBHCHMOTO JIBUKEHUS MOHOB
Konbpayma. [IpuMeHeHne n3MepeHni ANEKTPUIECKON MPOBOAUMOCTH U ONPEAEIICHUS CTEeIe-
HU 1 KOHCTAHTBI IUCCOLUAIINU CIIA0bIX JIEKTPOIHUTOB.

DJIeKTpOXMMHYecKkHre cucTeMbl (menu). Bo3HUKHOBEHHE CKadyka MOTEHIMAla HarpaHULE
pazznena nmpoBoaHUKOB | u |l pona. JIBoiHOM 3neKTpuuecKuil ciaoi. DIeKTpoABMXKYIIas CUila
raJbBaHUYECKOIO JIEMEHTA, MIEKTPOIHBIN MMOTEeHIMal. TepMoInHaMUIecKash TEOpHs rajJbBaHU-
4YeCKUX sIBJICHUH, ypaBHeHHe HepHcTa. Dnekrpoxumudeckas GopMa OCHOBHOTO ypaBHEHUS Tep-
MOJIMHaMUKH, TeMiieparypHbiil koapdunuent 3C. Dnexrpoast | u |l pona, razoBbie U oKuCIH-
TEIbHO-BOCCTAHOBUTEINIBHBIE MIEKTPOABI. THIIBI ralbBaHUYECKUX JIEMEHTOB: XUMHUYECKNE, KOH-
LEHTPALMOHHbIE, C IEPEHOCOM U 0e3 mepeHoca. XMMHUYEeCKHe HCTOYHUKH TOKa, TOIUIMBHBIE JJie-
MEHTBI.

XuMnyeckass KHHeTHKa. CKOpPOCTh XMMHUYECKON pEaKIMu, KOHCTaHTa CKOPOCTH, IOPs-

JIOK 1 MOJIEKYJISIPHOCTh peakuuu. KuneTrnka HeoOpaTUMbIX peakiuii 1-ro, 2-ro, 3-T0 1 HyJIeBOrO

nopsaakoB. JluddepeHunanbHble ¥ UHTETpalbHbIE METOAbl OIpENeTeHHUs] MOpSAIKa pPEeaKIHU.

Crnoxnble peakuuu. [IpuHIMI HE3aBUCUMOTO MPOTEKaHMs >JIEMEHTapHBIX peakuuid. Obparu-

MBbIE, NTapaJlJIeJIbHbIE U MOCIEA0BATENbHbIE peakuuu 1-ro nopsnka. BiusHue TtemrepaTypsl Ha

CKOpOCTh peakiiu, npuommkeHHoe npasuio Bant-I'opda. YpaBuenue Appenuyca, auddepen-

[uanbHas U UHTErpajbHble (POPMBI ypaBHEHUS. DKCIIOHEHIIMAIbHAas GopMa ypaBHEHUSI ApPpEeHHU-

yca. DHEprus akTUBALMK U IPEIIKCIIOHEHIINAIbHBI MHOKUTEINb.

Teopnn XMMHUYECKON KMHETUKN: TEOPUs AKTUBHBIX COYIAPEHUN U TEOPHSI NIEPEXOTHOTO CO-
crosiHus TIIC (aKkTUBUPOBAHHOTO KOMIUIEKCA). DHTAIBINA U SHTPONHs akTUBauu. GoToxumu-
YecKHe peakluu. XUMHUYecKue u (oTropu3nuecKkue CTajuu, BTOpUYHbIE Iporecchl. KuHeTtnka
doroxummuueckux peakiuii. CeHcuOmm3npoBaHHble (HOTOXUMUYECKHUE peakiun. LlenHslie peak-
IIUHM, MEXaHU3MBbI 3apOKJEHHs, Pa3BUTUA U 00pbIBa 1eny. Hepa3BeTBieHHbIE U pa3BETBICHHBIE
LIENHbIE peakuuu. BeposTHOCTHas Teopus pa3BETBIEHHBIX peakuuil. [IpenenvHble sBIEHUS B
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LEIMHBIX PEAaKIUAX, HUKHUN U BEPXHUI MPeeibl BOCIIIIAMEHEHUS.

Karanu3s. 'omorenHsiii 1 reteporeHHbli katann3. OCHOBHbBIE 3aKOHOMEPHOCTH KaTaJIUTH-
YECKHMX peakuui. BausiHue karanu3aropa Ha TEPMOJIMHAMUYECKHUE U KHHETUYECKHUE ITapamMeTpbl
peakiuu. CelneKTUBHOCTh KaTajau3aTopa, KaTaJIWTUYecKas aKTUBHOCTb. ['OMOreHHBIN KaTaiuus.
CIUTHBIN U pa3iebHbI MEXaHU3MbI KaTAIUTUYECKOTO ACHUCTBUSA. DHEPreTUUECKHUE AuarpaMMbl
B3aMMO/ICHCTBHS PEareHTOB C Kartajau3aTopoM. OOmuil u crienuprUecKuil KUCIOTHO-OCHOBHOM
karanu3. Katanu3 koMIuiekcamMu nepexoaHbix MetamuioB. depMmeHTaTMBHBIA Karanus. ['erepo-
TeHHBIN KaTain3. THUIbl TeTEePOreHHBIX KaTaaUu3aTOPOB. 3aKOH JCHCTBYIOIIUX IMOBEPXHOCTEH.
Kunertnka reTeporeHHbIX peakiuid.

4. O0beM y4eOHOH JUCHUIJIMHBI

N B 3aYeTHBIX B aKajJieM. ya-
Buabl yueOHol padoThl
eIMHUIaX cax
O01as TpyA10eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY 50 180
IUIAHY ’
AYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Bua xoHTpoJA: 3auer / IK3aMeH sk3ameHn (1,0) sk3amMeH (36)
Brb1 yueBHoii paGorhi B 3aYeTHBIX B ACTPOHOM.
eIMHUIAX yacax
O01as Tpya10eMKOCTh IUCHUIIUHBI 110 y4eOHOMY 50 135
IUIAHY ’
AyIHMTOpHBIC 3AHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
Buja koHTpOJISi: 3a4eT / IK3aMeH sk3ameH (1,0) Ik3aMeH (27)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«XMMHUYeCKasi TEXHOJOrus TeXHuYeCKuX MoHoKpucrasios» (b1.B./IB.3.1)

1. Heab DTMCHMIVIMHBI — MOATOTOBKAa KOHKYPEHTOCIOCOOHBIX CIHEIHAMCTOB JUIS TMOJ-
pa3ziesieHnit EHTPOB BBICOKMX TEXHOJOTHH B 001acTu pa3paboTKU U MPUMEHEHHS HOBBIX MOHO-
KPUCTAITMYECKUX MATEPUAIOB.

2. B pe3yabTare n3y4yeHus TUCIUIJIHHBI CTYAEHT H0JIKEeH:

Obaaoams crnenyromumu npodeccuonansubivu (I1K) komnereHnusIMu:

— COOTBETCTBUU C PETIAMEHTOM M HCIIOIH30BaTh TEXHHUECKUE CPEACTBA JIJIsT M3Me-
PEHUSI OCHOBHBIX TTapaMETPOB TEXHOJIOTUYECKOTO MPOIecca, CBOMCTB ChIpbs U npoaykiuu (ITK-
1);

— CITOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHUECKHE PEIICHUs TIPU pa3paboTKe
TEXHOJIOTHYECKHUX TPOIECCOB, BEIOMPATh TEXHUUECKHUE CPEJICTBA U TEXHOJIOTHHU C YIETOM IKOJIO-
THYECKUX TociaencTBuit ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUila TEXHUKU 0€30MacHOCTH, MPOU3BOJCTBEH-
HOM caHUTapuu, MOKapHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OLCHUBAThH Ia-
paMeTpbl MPOU3BOJICTBEHHOI0 MUKPOKJIMMATA, YPOBHS 3allbUICHHOCTH U 3ara30BaHHOCTH, IIyMa,
U BHOpanuu, ocBenieHHocTH pabounx mect (ITK-5);
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- CIIOCOOHOCTBIO IMPOBOJAWUTL aHAJIM3 CbIPbA, MATCPpUAIIOB U TOTOBOH IIPOAYKIIHH,

OCYILECTBIIATH OLCHKY pe3ynbraToB aHanu3a (ITK-10);

- CHOCOOHOCTBIO BBISIBIISATH M YCTPAHATh OTKIOHEHHS OT PEKHUMOB pabOTHI TEXHO-

JIOTHYECKOro 000pYy/I0BaHHUs U MapaMeTPOB TexHoorndeckoro mnpouecca (IK-11);

~

10.

11.

12.

13.

3Hamy:

— METO/Ibl BBEICHHUSI JIETUPYIOIUX MUKPOIIPUMECEN B MOHOKPHUCTAILIIBL;

— OCHOBHBIE BH/IbI CTPYKTYP U IIPOLIECCOB B KPUCTAJUIM3ALMOHHBIX CPEIaX.
Ymemu:

— KOHCTPYUPOBAaTh CTPYKTYPY U COCTaB JIETHPOBAHHBIX MOHOKPHCTAILIOB;

— AHAJIU3UPOBATH IPOLECCHI, MPOXOIALIME B KPUCTALIN3ALUOHHBIX CPEaXx;

— IPOEKTHPOBATh JIOTUCTUKY MUTAHUS PACTYILEr0 MOHOKPUCTAILNIA;
Braoemy:

— HaBBIKAMU KOHCTPYMPOBAHUS JIESTMPOBAaHHBIX MOHOKPHCTAJUIOB;

— HaBBIKaMU aHaJIN3a CTPYKTYP U IPOLECCOB B KPUCTAILIN3ALUOHHBIX CPENAX.
3. Kparkoe conep:kanue 1MCHUINIIMHBI
Bunel MukponpumMeceii B MOHOKpHCTauiax. JIMCKpEeTHbIE YPOBHU YHUCTOTHI MHKPOIPU-
Mecel KPUCTaUIOB KaK BaKHEHIINM KPUTEPUNA OLICHKU MX KadeCTBa.
PaBHOBecHBIIT KO3(pPUIIMEHT pacrpeneeHus MUKPOIIPHUMECEH B CHUCTEME KpUCTallI-
KPUCTAJNIN3aLMOHHAs CPENa.
HepaBHoBecHbIi K03 uLIMEHT pacmpenesneHus MUKPOIIPUMEce B CHCTEME KPUCTaJLI-
KPUCTAJININ3aLMOHHAs cpesia. BpIBOJ 3aBUCHMOCTH MEXIY PABHOBECHBIM M HEPaBHOBEC-
HBIM  Kod(dduumenra pacnpeneneHus MHUKPONPHUMECE B  CHCTEME  KpUCTallI-
KPUCTAJNIN3aLMOHHAs CpeNa.
JIluHaMyKa MPUMECHOTO COCTaBa KPUCTAUIA PACTYLIEr0 B OrPAHMYEHHOW KPUCTALIA3a-
LIMOHHOM Cpelle € 3alacoM KpPUCTAIIM3YEMOI'O BELIECTBA. 3aBHCHUMOCTbH IPENEIbHON
KPUCTAIJIN3ALMOHHON JI0JM (OTHOILIEHUE YKClIa MOJIEH BBIPOCHIETO KpUCTAJIa K YUCITY
MOJIEH KpHCTAIIM3AlMOHHON Cpelbl) OT TUCKPETHOI'O YPOBHsS TpeOyeMoM YHCTOTHI U
HEPaBHOBECHOTO KO3 PUIIMEHTA pacTipeiesieHus IpuMeceH.
JluHamMKKa NMPUMECHOIO COCTaBa KPUCTAJlJIa PacTyIIEro B ONPaHUYEHHON KPHCTaJUIA3a-
LIMOHHON cpene Oe3 3amaca KpUCTAIIIM3YEMOTrO BEIECTBA. 3aBUCHUMOCTb IPEAEIbHON
KPUCTAJUIN3AMOHHON IO (OTHOIIEHUE YMClIa MOJIEH BBIPOCIIETO KpUCTAJUIa K YUCITY
MoJIel KpHUCTaNIM3allMOHHOW Cpefbl) OT JAMCKPETHOrO ypOBHSI TpeOyemMoW UYMCTOTHI U
HEpaBHOBECHOr0 Kod3(¢uimenTta pacnpeneneHuss npumecedl. YpaBHenue Illeitna-
[IpanHa.
Kpucrannoxumuieckoe KOHCTpYHPOBAHUE JIESTMPOBAaHHBIX MOHOKpHcTaoB. Komnencu-
pyronue jgeratopsl. JlerupoBaHHbIE MOHOKPUCTAJUIBI C YIOPSITOYEHHBIMHU U Pa3yIlopsiio-
YEHHBIMU MOJPEIIETKAMHU.
Buibl rOMOT€HHBIX KPUCTAIITU3ALMOHHBIX CPE.
Bubl reTeporeHHbIX KpUCTAJUIM3ALMOHHBIX CPEA U MX NMPEUMYIIECTBO 110 OTHOLIEHHIO K
TOMOTEHHBIM.
Buibl KOHBEKTUBHOT'O MacCONEPEHOCA B KPUCTAJIIM3ALMOHHBIX Cpelax.
I'paBuTanmoHHas TeruioBas KOHBEKIUS B KPUCTAIM3AaLMOHHBIX cpenax. Kpurtepuu
Penes, I'pacroga u [Ipanatiis, XxapakTepu3yronme 3TOT BUJL KOHBEKIIHH.
I'paBuTanmoHHas KOHUEHTPALMOHHAS] KOHBEKIIHUS B KpUCTANIM3allMOHHBIX cpeaax. Kon-
LEeHTpalMoHHbIe KpuTepuu Penes, I'pacroda u Ilpanntis, xapakTepu3yoonue 3TOT BU
KOHBEKIIMH.
TepMokanuisipHas KOHBEKLINS B KPUCTAJUIM3ALMOHHBIX cpenax. Kpurepuit Mapanronu,
XapaKTEPU3YIOIIUNA 3TOT BUJL KOHBEKIIHH.
KoHuenTpannoHHo-KanuuispHasl KOHBEKIMS B KPUCTAUIM3allMOHHBIX cpenax. KoHien-
TPaLIMOHHBIN KpUTEepUd MapaHroHH, XapaKTEPUIYIOIINI 3TOT BUJ KOHBEKIIUH.
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14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.

B3anMopeiicTBre pa3nuyHbIX BUJOB KOHBEKIIMU B KPUCTAJUIM3ALUOHHBIX CPENAX.
BripamBanue MOHOKPUCTAJJIOB B IejsiX Kak IPUMEpP METOJa BhIpAlllMBaHUS MOHOKPH-
CTaJIJIOB CO CJIOKHOM (HE MPUMUTHUBHOI ) TOMOJIOTHEHN KPUCTAIM3ALIMOHHBIX CPEJI.
Meton IDKK (map-kuaxocTb-KpucTail) Kak MPUMEP METOJa BBIPALIUMBAHUS MOHOKPH-
CTaJIJIOB CO CJIOKHOM (HE MPUMHUTHUBHOI) TOMOJIOTHEHN KPUCTAUIM3ALIMOHHBIX CPEJ.
[IpencraBnenne TOMOJIOTMH KPUCTAILTM3AIMOHHBIX CPEl C MOMOIIBI0 rpadoB. YHUBEp-
caJIbHOE KOJIMpOoBaHue rpadoB.

MeTto/ BbIpaliMBaHUs MOHOKPUCTAJIJIOB B PaCTBOpax B YCJIOBUAX TEMIEPATYPHOTO Iepe-
naja Kak MmpuMep MeTojia BBIPALIUBAHUS MOHOKPUCTAIJIOB CO CIOXHOW (HE MPUMMTHUB-
HOI) TOMOJOrMeN KpUCTAIIM3alMOHHbIX cpen. IlpencraBienue 3TOH TOMONOIMM € IO-
Motibio rpada. BapuanTsl (criocoObl) 3TOro MeToaa.

MeTto/ BelpaliMBaHHsi MOHOKPHUCTAUIOB B PacTBOPAx B YCJIOBUSAX UCIApEHUs PACTBOPH-
TeJs KakK MpUMep METOJa BhIpAIMBaHHs MOHOKPHCTAIUIOB CO CIOHOW (HE MPUMHUTHB-
HOI) TOMOJOrMed KpuCTaJIM3aluOHHbIX cpen. IlpencraBneHue 3TON TOMONOTMM € MO-
Motibio rpada. BapuanTsl (criocoObl) 3TOro MeToaa.

MeTto/ BeIpallliBaHMUsI MOHOKPUCTAJJIOB B pacTBopax 0e3 3amaca KpUCTalNIu3yeMOro Be-
LIECTBA KaK IMPUMEp METOJa BbIPAIIMBAHUS MOHOKPUCTAILIOB ¢ IPUMHUTHUBHOM TOIOJIOTHU-
el KpHCTaHM3alMOHHBIX cpen. IIpencraBieHne STOW TOMOJIOTMH C TIOMOIIBIO Trpada.
BapuanTsl (criocoObl) 3TOro MEeTO/a: CIIOHTaHHAS KPUCTAJLTU3allKs B pacTBOpE-paciliaBe,
KpUCTAJIJIN3alUsl B PACTBOPE-pacIlyiaBe C JIOKAIbHON 00J1aCThIO OXJIAX/I€HUS KOHTEIHepa.
MeTton BbIpaliMBaHrs MOHOKPHCTAIUIOB HCIIAPEHUEM PACTBOPUTENS B YCIOBUAX AU Y-
3MOHHOM «KOHBEKLIHUMY.

Meroa BbIpaliiBaHUsi MOHOKPUCTAUIOB UCIIAPEHUEM PACTBOPUTENS B YCIOBUSIX KOHBEK-
uu MapaHroHu.

MeTon 30HHOHM KpUCTaJUTM3alliu B pacTBOpe-paciuiase. I'pad Tomonoruu sToro Metoza.
BripanuBanue MoHOKpucTaiioB MetogoM Yoxpansckoro. I'pad Tomonoruu 3Toro Mero-
na. BapuanTs! (ctocoObl) 3TOro MeToa.

JlaGoparopHble palboThl. BpIpaluBaHne MOHOKPHUCTALIOB W3 pPAcIljlaBOB, PacTBOPOB-
pacIuiaBoB U BOJHBIX PACTBOPOB.

4. O0beM yueOHOH TUCHHUIIJINHBI.

B 3aueTHBIX B akagem.
Bunpt yueOHoi paboThI eANHULAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AYIUTOpHBIE 3aHATHUS: 2 80
Jlextuu (Jlek) 1 32
[Tpaktryeckue 3anstus (I13) 0,5 16
JIaGoparopusie pabotsl (JIP) 0,5 16
CamocrosiTesnnas pa6ora (CP): 2 100
Bua koHTpoJIs: YIK3aMeH 1 36
B 3auernsix | B actponowM.
Bunast yueOHoM paboTh eIMHUIIAX qacax
O01asi TPy10€eMKOCTh IMCHUIIMHBI M0 Y4eOHOMY IJIAHY 5 135
AyIUTOpPHBbIE 3aHATHS: 2 67,5
Jlexumu (Jlek) 1 24
[Tpaktuueckue 3ansatus (I113) 0,5 12
JlaGoparopusie pabotsl (JIP) 0,5 12
CamocrositesbHas padora (CP): 2 60
Buja koHTpOJISi: DK3aMeH 1 27
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AHHOTaNus padoyeil NPOrpaMMbl AUCHUNIIHHBI
«XuMHYecKasi TEXHOJIOTHS TOHKOIJIEHOYHBbIX rerepocTpykryp» (b1.B.[IB.3.2)
1. Heap aucuumimHbl — cHOPMHUPOBATHh y CTYACHTOB OakajaBpHara MpeACTaBICHUE O

TOM, KaK Ha OCHOBE (pyHIAaMEHTaJbHOW (HU3UKO-XUMHUYECKOW HHGPOpPMAIMU OCYLIECTBIIAETCS

BBIOOD

TCXHOJIOTHU U ONPCACIIAIOTCA KOHKPCTHBIC TCXHOJOTUYCCKUC PCIKUMBI; KAKUM 06p2130M

OCYIICCTBIACTCA OHepaTI/IBHHﬁ KOHTPOJIb 3a KaUCCTBOM IIOJTYy4YaCMbIX MAaTCPHAJIOB U I/I3,I[6J'II/II71;

KakKoBa

JIOJDKHA OBITH TIOCIIE0BATEILHOCTD JEMCTBUI MPU pa3padOTKe TEXHOJIOTUH HOBBIX MHO-

TOKOMITOHEHTHBIX FeTepO(a3zHbIX CTPYKTYP.

2.B pe3yJbTaTe H3YUYCHUA TUCHUIIJINHBI oﬁyqalomm‘icﬂ HOJKECH

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) koMnerenmusamu:

3nams:

Ymemo

COOTBETCTBUM C PEIVIAMEHTOM U MCIIOJIb30BaTh TEXHUUYECKHUE CPEICTBA JUIsl U3MEpPEHUs
OCHOBHBIX [1apAMETPOB TEXHOJOTUYECKOIO MPOIIecca, CBOUCTB chipbs U npoaykuuu (I1K-
1);

CIOCOOHOCTBIO PUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUs MPH pa3padoTKe TEXHO-
JIOTUYECKUX IPOLECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJIOTUU C YUYETOM IKO-
JIOTMYECKUX mocieaAcTBrit ux npumenenus (I1K-4);

CIIOCOOHOCTBIO MCIOJIB30BAThH MPaBHJIa TEXHUKU OE30MACHOCTH, NMPOU3BOACTBEHHOU ca-
HUTApUH, N0KApHOM OE30MMaCHOCTH U HOPMbI OXpaHbl TPy, U3MEPATh U OLIEHUBATH I1a-
paMeTpsbl MPOU3BOJICTBEHHOIO MUKPOKJIMMAaTa, YPOBHS 3alIbLUIECHHOCTH U 3ara30BaHHOCTH,
ryma, 1 BUOpanuu, ocsemeHHoctd padbounx mect (ITK-5);

CIOCOOHOCTBIO MPOBOJUTH aHANU3 ChIPbsl, MATEPUAIOB W TOTOBOM MPOAYKLHHU, OCY-
IIECTBIIATH OLIEHKY pe3ynbTaroB aHanu3a (ITK-10);

CIIOCOOHOCTBIO BBISIBIIATh U YCTPAHITh OTKJIOHEHMSI OT PEKHMOB pabOThl TEXHOJOTHYE-
CKOT0 000pYy/I0BaHHUS U MapaMeTPOB TeXHOIorndeckoro mpomecca (IK-11);

TepMonrHaMuyeckue acreKTbl TEXHOJIOTUHN MJIEHOYHBIX CTPYKTYpP Ha OCHOBE HEOpraHU-
YECKUX U OPTraHUYECKUX XUMUYECKUX COCIUHEHUM

Teopernueckne acneKkTbl COTrJIACOBAHMS TOJIIMH Pa3IMYHBIX (YHKIMOHAIBHBIX CIIOEB
IPU CO3JJaHUU MHOTOCIIOMHBIX CBETOM3IYYalOIIMX JUOJHBIX CTPYKTYp Ha OCHOBE Opra-
HUYECKUX COECIMHEHUN

3akoHOMEPHOCTU (HOPMUPOBAHHS COOCTBEHHBIX M NMPUMECHBIX TOUYCHHBIX N€(PEKTOB MPHU
MOJIyYEHUU TUIEHOYHBIX CTPYKTYpP Pa3IMYHbIMUA METOJaMU

Ocob6eHHocTr (OPMHUPOBAHUS NEPEXOAHBIX CIIOEB MPH MOJYYEHUH MHOTOCIOMHBIX IIe-
HOYHBIX CTPYKTYp OCHOBE HEOPraHMYECKHX W OPraHUYECKUX COCAVNHEHHH JUIsl TPOM3-
BOJICTBA MTPUOOPOB AJIEKTPOHUKH.

OCHOBHbBIE HEOPraHMYECKHE MaTepHabl U MHAMBHIYAJIbHBIE BELIECTBA, KOTOPBIE HC-
HOJIB3YIOTCS JUISl TIOJyYeHHUs aKTHBHBIX M MACCHUBHBIX CJIOEB COBPEMEHHBIX rerepodas-
HBIX TUIEHOYHBIX CTPYKTYP AJIsi NpHUOOPOB AJIEKTPOHUKH PA3IMUYHOTO Ha3HAUYEHUS.
CriocoObl MOTy4eHUs! OTJCNBHBIX CIIOEB M MHOTOCIIOMHBIX reTepo(a3HbIX CTPYKTYp C 3a-
paHee 3a/JIaHHBIMH (YHKIIMOHATBHBIMU XapaKTEPUCTUKAMH JIJISI TPHOOPOB DIIEKTPOHHUKHU
Pa3IMYHOTO Ha3HAYEHHUSI.

Bri6upate MeTopl hOpMHUPOBAHUS OTIENBHBIX CJIO0E€B TOHKOIUIEHOYHBIX CTPYKTYp C 3a-
JAaHHBIM TUTIOM U KOHIICHTpAIel TOYeUHBIX 1e(hEeKTOB.

PaccuutbiBaTh TONMIMIMHBI (YHKIIMOHAJIBHBIX CIIOEB MHOTOCIOMHON CBETOM3IIydarolleit
JIMOJTHOM CTPYKTYpPhI HA OCHOBE OPTaHMYECKUX COCTUHEHUM.

AHanu3upoBath MH(OPMAIMIO U HA €€ OCHOBE OCYILECTBIIATH BHIOOP MaTepHalioB s
CO3/IaHUsl AaKTUBHBIX M TACCHUBHBIX CJIOEB COBPEMEHHBIX TreTepo(a3HbIX IUICHOYHBIX
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CTPYKTYp AJis HpUOOPOB ANIEKTPOHUKH PA3TUYHOIO HA3HAYCHHUS.

— CnocoObl ToJTydeHHUsT OTACIBHBIX CI0OEB M MHOTOCIIOMHBIX TeTepo(da3HbIX CTPYKTYp C 3a-
paHee 3aJaHHBIMU (DYHKIIMOHAJIBHBIMU XapaKTEPUCTUKAMU JIJIsl IPHOOPOB JIEKTPOHUKH
Pa3IMYHOrO HA3HAYEHUS.

Bnaodemu:

— CoBpeMeHHBIMU CIOCO0aMU MOTYYEHHSI OTJIEIbHBIX CIOEB U MHOTOCIOMHBIX rerepodas-
HBIX CTPYKTYp C 3apaHee 3aJaHHbIMU (DYHKIMOHAIBHBIMHU XapaKTEPUCTUKAMU IS MPU-
OOpOB 3JIEKTPOHUKHU PA3ITUYHOTO Ha3HAYEHUS.

— CnocobaMu co3/1aHusl U MCTIOJIb30BAHMSI OCHOBHBIX 3JIEMEHTOB 3JIEKTPOBAKYYMHBIX MPU-
0opoB (moiorpeBarenei, KaTo0B, TeTTEPOB)

— Meronamu pacuera XapakTEpUCTUK MEPEXOIHBIX CI0E€B MHOI'OCIOWHBIX CTPYKTYp Ha OcC-
HOBE HEOPraHMYECKUX U OPraHNYECKUX COEIMHEHUN /1711 NPUOOPOB IEKTPOHUKH.

3. KpaTtkoe cogep:xaHue JUCHHUILIAHBI

Pa3nea 1. OOure BOpockl TEXHOJIOTUU TeTepo(da3HbIX CTPYKTYP

1.1. Knaccudukauust rerepodasnbix cTpykTyp. llonstue rerepodasHoil CTPYKTYpBHI.
Knaccugukamus rerepodasHbIX CTPYKTYp MO Pa3iIWYHBIM. IPU3HAKAM - Pa3MEpHOCTH, CIIOH-
CTOCTb, KOJIMYECTBO UCIOJIb3yeMbIX (ha3, arperaTHOE U CTPYKTYPHOE COCTOSIHUE OT/IEIbHBIE CII0-
eB rerepodasHbIX CTPYKTYP.

1.2. Ob6uuit moaxon K aHANMM3y (PU3UKO-XMMHUYECKUN NaHHBIX O CUCTEMaX, MCIOJb3ye-
MBIX TIPH Pa3pabOTKE TEXHOJIOTUH TreTepo(a3HbIX CTPYKTYp (Ha MpHUMEpe OCHOBHBIX XHMHYE-
CKUX COCAMHEHMI, UCTIOIb3YEMbIX B COBPEMEHHON MUKPOIJIEKTPOHHUKE).

1.3. ®u3uKO-XNUMHUYECKUE CBOMCTBA KPEMHMSI M TepMaHusl. TeXHOIOrMH MOHO- MOJIUKPU-
CTAJJTNYECKOr0 M aMOP(PHOr0 KPEMHHUSI U TePMaHUs Ul Pa3IMYHbIX THIIOB ycTpoicTB. HoMeH-
KJIaTypa U XapaKTepUCTUKU IPOMBIIUIEHHBIX MOHOKPUCTAJIJIOB.

1.4. da3oBbIc paBHOBECHUS B CUCTEMAX A3-B®, XapakTepucTuka GU3NIECKUX, AEeKTpou-
3UYECKUX, U ONTOAICKTPUUECKHX CBOMCTB XUMHUUYECKHX coenuHenuit tuna A3BS. Texnomorus
MOHOKPHUCTAJIJIOB COEINHEHUI A’B® u TBEPABIX PACTBOPOB Ha UX ocHoBe. HoMeHkaTypa u xa-
PAKTEPUCTUKH MPOMBIIIIEHHBIX MOHOKPHUCTAJLIOB.

1.5. da3oBbIc paBHOBECHUS B CUCTEMAX A%BC, XapakTepucTuka GU3NIECKUX, AEeKTpopu-
3UYECKUX, U ONTORJIEKTPUUECKUX CBOMCTB XUMUUYECKUX COCAUHECHHI T AB®,

1.6. XapakrepucTuka (pU3NKO-XUMUYECKUX, (PU3MUECKUX U NEKTPOPU3NIECKUX CBOWCTB
HEKOTOPBIX MaTEepUajoB, IIUPOKO HCIOJIb3YEMBIX MPH U3TOTOBJIEHUU MACCUBHBIX JIEMEHTOB B
TEXHOJIOTHSX F€TEPOCTPYKTYP: METAJIIbI, OKCUIbI, HUTPUIBI.

1.7. XKunkue kpuctamisl. Kiaccugukanus, oCHOBHbIE XapaKTEpPUCTUKU, METObI MOJTY-
YEHMSI.

1.8. TexHonorus HeopraHuveckux JroMuHO(OpoB. Kiaccupukanus TOMAHOPOPOB IO
pa3ianyYHbIM npu3HakaM. OCHOBHBIE KJIACCHI XUMUYECKUX COEIUHEHMH, UCIIONb3YyEMbIX ISl CUH-
T€3a HEOPraHWYeCKUX JTIOMHUHO(OPOB. TE€XHOJIOrMH CHHTE3a HEOPraHMYEeCKHUX JTIOMUHO(OPOB.
B3anMocBs3b MeX/1y yCIOBUSMU CHHTE3a U XapaKTepUCTUKaMH JTIOMHUHOPOpOB. Criocobs! ¢op-
MUPOBaHNS TOHKOIUICHOYHBIX JIIOMHUHECLEHTHBIX CTPYKTYp MPHU Pa3IUYHbIX coco0ax UX BO3-
OyX/ICeHUS.

Pa3nea 2. TexHonorust TMHEWHBIX reTepodasHbIX CTPYKTYP

2.1. TexHomorusi UHTErpaidbHbIX cxeM. Kiaccuduxammuu unterpansueix cxem (MC) mo
pa3INyYHbIM Npu3HakaMm. TexHonorus noixynpoBoaHukoBbiXx MIC Ha ocHoBe Si. TexHomorust us-
rotoBieHus wiactTu A MC u3 MoHOKpucTauinyeckoi Oynu. OU3NKO-XUMHUYECKHE OCHOBBI U
TEXHHKA JIETUPOBAHUS KPEMHUEBBIX MUKpocxeM. Pa30Bble paBHOBECUS M KMHETHKA retepodas-
HBIX TporieccoB B cucteme Si-O. TexHonorus IuiIeKTpUYecKUX MOKPHITUNA Ha OCHOBE OKCHIOB
kpemuusi. @oromurorpadus. Tpasnenne. Ocobennoctu Texnonoruu C Ha ocHoBe GaAs. Oc-
HOBHBIE THITbI CTPYKTYP aKTHBHBIX 3JI€MEHTOB, UCHOJIB3yeMbIX Mpu cozpanuu MC: muddysnon-
HO-IUIAaHApHAsl CTPYKTYpa, SMUTAKCHAIbHO-IIJIAHAPHAS CTPYKTYpPa, ONHUTAKCUAIbHO-TUIAHAPHAS
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CTPYKTYypa CO CKpPBITBIM CJIOEM, CTPYKTypa C IUDJIEKTPUYECKON H30JALMEH, W30IUIaHapHas
CTPYKTYpa, nojuruiaHapaas ctpykrypa, M/I1 ctpykrypa, SnurakcuanbHO-TIAHAPHBIM TpaH3U-
ctop ¢ nquonom HIOTTKM, CTpYKTypa ¢ MHKEKIIMOHHO-MUHTETPAJIBHON JIOTUKON TeXHOIOorus ru-
Oopuanbix MC. TexHomorus ToJACTONIEHOYHBIX MUKPOCXEM.

2.3. TexHonorust npuOOpPOB BOCIpou3BeeHHs n3oopaxxenus. [lonarue usera, quarpam-
Ma LBETHOCTH, LIBETOBbIE n3MepeHus, L{BeroBas cuctema MKO. OcHOBHBIE CHCTEMBI ITPE/ICTAB-
JIEHHs LIBETa, aHAJIOrOBOE W LU(PPOBOE MPEACTABICHHUE LBeTa. TEXHOJIOTUsl aKTUBHOIO KMJKO-
KPUCTAJNTHYECKON AMCIUIes C TPAH3UCTOPHOM Marpuileid Ha ocHoBe Si. Tomojorust akTHBHOTO
KHUJIKOKpHCTalnueckoro auciuies. Pa3osble paBHoBecus B cucreMe Si-H. Ocobennoctu nomy-
YEeHHUSI TOHKUX CII0€B aMOp(HOTro HedOTOUYyBCTBUTEIHLHOTO KpeMHUs. POpMHpPOBAHUE TPAH3H-
CTOpHOI Marpulbl. MojenupoBaHue U 0OCOOCHHOCTH TE€XHOJIOTMM TOHKOIUIEHOYHBIX HEOpraHU-
4eckux cBeTopmibTpoB. OcobenHoctu ¢GoronmTorpadusi Ipo3pavyHbIX MPOBOAAIINX MOKPHITUI
IN203-Sn02. TexHOJOTUs 3JIEKTPOHHO-TYUYEBBIX TPYOOK. TexHOoJIOrus BakyyMHOTo ¢uiyopec-
LEHTHOro auciuies. TeXHOJIOrus IUIa3MEHHOM MaHenu. TeXHOJIOrHs 3JeKTPOCMadyuBarOIIEro
JUCILIES.

2.4. Opranudeckas >JIEKTpOTIOMUHECIICHINS. OCHOBHBIE KJIACCHI OPraHUYECKHUX JIFOMU-
Hecuupyromux crpykryp. Ocobennoctu mexanusmoB momuHecteHunn OJIC. Teopernueckas
MO/JIe]Ib OPraHMUYECKUX CBETOM3IYYAIOIIUX JU0J10B. MeToauka rnoadopa MarepuaioB i co3/1a-
Hus rerepodazHoi OJIC. TexHOIOrHsl OPraHuuYecKOro 3JIEKTPOTIOMHHECIUPYIOLIETr0 AUCILIES.
TexHoIorust MOJIMMEPHOTO ANEKTPOITIOMUHECIIUPYIOIIErO AUCTLIES.

2.5. TexHonorusi TMHEHHBIX reTepodasHbIX CTPYKTYp Ha MpUMepe MpUOOpPOB Nepeaayu
U300paxeHusl.

TexHon0rus BUAMKOHOB JJIS NEpefayd LBETHOI'O TEIEBU3HMOHHOIO M300pakeHus. Tex-
HOJIOTHSI MaTPUYHBIX MpUOOpoB ¢ 3apsaoBoi cBs3bio (CCD MaTpuiibl): TOMOJOTHUS, MPUHIUI
JeMcTBUS, OCHOBHBIE XapaKTEpUCTUKH. TeXHONorus (pOTOUYBCTBUTEIBHBIX CTPYKTYpP HAa OCHOBE
matputibl KMOII TpaH3ucTOpOB: TOMOJMOTHS, MPUHIUI JAEHCTBUS, CPAaBHUTEIbHBIE XapaKTepH-
cTuku. IIpocTpaHCTBEHHO-BpEMEHHBIE MONYJIATOPHI cBeTa. HazHaueHne W NMpUHLMIT JEHCTBUS
ocHOBHbIX TunoB IIBMC. TexHonoruss mMatepuanoB Ui U3TOTOBIIEHUS aKTUBHON CTPYKTYpPBI
[IBMC. TexHomorusi mpocTpaHCTBEHHO-BPEMEHHOIO MpeoOpa3oBaTens cBera (A7 BUIUMOIO
JMarna3oHa) Ha OCHOBE MOJMKPHUCTAJUINYECKOTO Cylnbpuaa KaaMus. TeXHOJIOTUs 3JIeKTPOCTaTH-
YeCKOT'0 MPOEKIIMOHHOTO JUCILIES] Ha OCHOBE Je(OPMUPYEMBIX MUKPO3EpKaIbHbBIX YCTPOMCTB.

Pa3nea 3. Texnonorust 00beMHBIX reTepoa3HbIX CTPYKTYp Ha MpUMEPE KepaMUIECKUX
MUIIEHEN I MArHETPOHHOI'O U 3JIEKTPOHHO-JIyY€BOT0 PACIIBUICHUS

XapakTeprucTuKa KepaMHUUeCKUX MMILIEHEH JIsi MAarHETPOHHOTO U AJIEKTPOHHO-TY4YEeBOTO
pacnbuieHus. Jluarpamma DinuHrkema ais cucteMsl Zn-O-S. TexHoIorus —MOKpOro Jerupo-
BaHUs CyJib(puIa LUHKA HOHAMHU TepOus. TexXHONOrus BBICOKOTEMIIEPATYPHOTO MPECCOBAHUS
IIPU KOHTPOJIUPYEMOM XUMUYECKOM MOTEHIHAJIe OHOTO U3 KOMIIOHEHTOB. Te€XHOJIOTUsl aKTHBa-
LIMOHHOT'0 OTXKUTra 1o Merony Ban-JloopHa.

4. O0beM yueOHOH TUCHHUIIINHBI.

B 3aueTHEBIX B akanem.
Bunbt yue6HO paboThI eIMHUIIAX Jacax
O01asi TPY10€eMKOCTh IMCHUIUIMHBI 10 Y4eOHOMY IJIAHY 5 180
AyIHMTOpHBIE 3AHATHS: 2 80
Jlexumu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 0,5 16
JlaboparopHbie padboTs (JIP) 0,5 16
CamocrosiTesbHas padora (CP): 2 100
Buja koHTpOJIsI: IK3aMeH 1 36
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B 3auernbix | B acTtpoHom.

Bunast yueOHoI paboThI €IMHULIAX qacax
OO01masi TpyA0eMKOCTh M CUMILIHHBI 10 Y4eOHOMY ILIAHY 5 135
AyAUTOpPHBbIE 3aHATHS: 2 67,5
Jlexumu (Jlek) 1 24
[Tpaktuueckue 3ausarus (113) 0,5 12
Jlaboparopusie pabots (JIP) 0,5 12
CamocrositesbHas padora (CP): 2 60
Bua KOHTPOJISA: IK3aMeH 1 27

AHHOTaN U padoyeil MPOrpaMMbl AU CHUILIMHBI
«XMMHYeCKasi TEXHOJIOTHS BeJMpHbIX MaTepuasioB» (b1.B./[B.3.3)

1. Heab TUCHUILUIMHBI — O3HAKOMJICHHUE CTYJCHTOB C Pa3IMYHBIMU TEXHOJOTHUSMHU B 00-
JacTu paboThl C MPUPOIHBIMH UCKYCCTBEHHBIMH IOBETUPHBIMU KAMHSIMH - MEXaHUYECKON o0pa-
00TKOH, MOTU(DHUIIUPOBAHKEM CBOMCTB (00JIATOPAKUBAHUEM ), POCTOM MCKYCCTBEHHBIX KPHCTAII-
JIOB U TEXHOJIOTHEH I0BEIMPHOTO MTPOU3BOJICTBA.

2. B pe3yabTaTe M3y4eHUs TMCUUILINHBI 00y4YaIOIMIACA OJIZKEeH:

Obnaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHuusamu:

— COOTBETCTBUM C PETIIAMEHTOM M HUCIIOJIb30BaTh TEXHUUYECKUE CPEJCTBA JJISI U3MEPEHUs
OCHOBHBIX TApaMETPOB TEXHOJIOTHYECKOTO TMPOIECCa, CBOMCTB CBHIPbS M MPOAYKIIMH
(IIK-1);

— CIIOCOOHOCTHIO MMPUHUMATh KOHKPETHBIC TEXHUYCCKUE PEIICHUS MPH pa3paboTKe TEXHO-
JIOTUYECKHUX TPOILIECCOB, BHIOMPATh TEXHUYECKHUE CPEICTBA U TEXHOJOTUH C y4YE€TOM
IKOJIOTMYECKUX TOocieaAcTBHi ux npumenenus (ITK-4);

— CIMOCOOHOCTHIO MCTIOJB30BATh MpaBUjla TEXHUKH O€30MaCHOCTH, MPOU3BOJACTBEHHOM ca-
HUTApUH, TOKapHOW O€301aCHOCTH U HOPMBI OXpaHbl TPyJa, U3MEPSATh U OIICHUBATh
napaMmeTpbl MPOU3BOACTBEHHOTO MHUKPOKINMAaTa, YPOBHSI 3allbUIEGHHOCTH M 3ara3oBaH-
HOCTH, IlIyMa, U BUOpaIuu, ocBenieHHocTH pabounx mect (I1K-5);

— CIOCOOHOCTHIO TPOBOJUTH AHAIM3 CHIPhS, MATepUaJIOB M TOTOBOM MPOIYKIIHH, OCY-
IIECTBIIATH OIIEHKY pe3ynbTaToB anaau3a (ITK-10);

— CIIOCOOHOCTHIO BBISBIIATH U YCTPAHSATH OTKJIOHEHHUS OT PEKHMOB pabOThI TEXHOJIOTHYE-
CKOT0 000pyI0BaHMs U MapaMeTpoB TexHomoruyeckoro mpoiecca (ITK-11);

3nams:

- OCHOBBI COBPEMEHHBIX TEXHOJOTUI 00pabOTKM IOBENUPHBIX KaMHEH U MaTepHalioB U
X (UBHKO-XHUMHUYECKHE ACTICKTHI.

- MeToasl MOaUGUITUPOBAHUS IPUPOAHBIX M UCKYCCTBEHHBIX IOBETUPHBIX KaMHEH U Ma-
TEPHUAJIOB.

- OCcOOEHHOCTH TEXHOJOTHHU TPOM3BOJACTBA MCKYCCTBEHHBIX FOBEIMPHBIX KaMHEH M UX
HMUTAIUH.

- TexHONOruIo COBPEMEHHOTO FOBEIMPHOTO MTPOU3BOACTBA

Ymems:

- OOpabarpIBaTh IOBENUPHBIC KAMHU IO PA3IMYHBIM TEXHOJIOTUYECKUM CXeMaM U KOH-
TPOJIMPOBATH KAUYECTBO MOJIYIaeMOU MPOTYKITHH.

- MoaudunupoBats(o01aropaxuBarb) CBOHCTBa (I[BET, KAYECTBO U Jp. CBOMCTBA) MPH-
POJIHBIX ¥ HCKYCCTBEHHBIX FOBEITUPHBIX KAMHEW U MaTEPUAJIOB C UCTIOJIb30BAHUEM COBPEMEHHBIX
METO/IOB, a TAK)K€ MPeJIaraTh HOBbIE MEPCIIEKTUBHBIE METO]IbI BO3JEHCTBHU C .

- BoInonHATh mpOCThIE ONepanuy Mo I0BETUPHOMY ITPOU3BOJICTBY.

Braoems:

- HaBpikoM MexaHwdeckoil 00paOOTKM IOBEIMPHBIX KaMHEH ( KaOOIIOHUPOBAHHE H
OTpaHKa).
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3. Kpartkoe cogep:xanue JTUCUMIIHMHbBI

Paznen 1. Texnonorus o6paboTku

1. Beeaenue. OmpeneneHue NpUpOIHBIXIPArOLEHHbIX KpHucTamioB. CoBpeMeHHas TeX-
HUYecKas Kinaccuukamus u mp.

2. Uctopus nmpuMeHeHMs U pa3BUTUs KaMHeoOpaboTku. Llenu m 3agaun kamHeoOpaboT-
k. OCHOBHBIE MTOHSATHUA.

3. CopTupoBKa CbIpbs, IPUTOTOBICHHE K PACIWIOBKE U pa3MeTka. PacnmioBouHble U
NOJIPE3HbIE CTAHKU U MWJIbL. [IpyHIMI NEHCTBUS U OCHOBHBIE TEXHUYECKUE XapPAKTEPUCTUKU.

4. llnugoBanpHble CTAaHKU - NMPUHLUUI JEHCTBUS U OCHOBHBIE TEXHHUYECKUE IAHHBIE.
['py6ast oOaupka, numpoBanue u nojaupoBanne. PU3NUECKUN CMBICI MPOLECCOB, MAaTEPHAIIBI U
OCHACTKa.

5. Tlpomecc m3roroBiieHUs: kabomoHOB. Pa3Merka, pacmuiioBKa, Hakielka, O0JHpKa,
nudosanue 1 noiauposanue. @opmel kabomoHOB. OcOOEHHOCTH U3rOTOBICHUS KaOOILIOHOB U3
Pa3HbIX MaTEpUAJIOB.

6. Tumnbl orpanouHsix npucnocoOnenuit. [Ipouecc orpanenus. Pasmerka, pacnuioBka u
3amanne ¢opmel. Hakieiika u nepekieiika. OrpaHeHne M MOJMpOBaHHE KOPOHKU M MaBUJIbOHA.
[TpombIBKa 1 yIIakOBKa OrpaHEHHBIX KaMHel. PopMa orpaHeHHbIX KaMHel. PacueT u ontumusa-
Ul ONTHKH W TEOMETPHUU OrpaHeHHBIX KamHel. IlonsTHe o danTaszmitHBIX (hopmMax OrpaHKH.
TexHosorust n3roroByeHust kp-17 u kp-57.

7. TonroBka. M3rorosnenue mapos. CBepienne. Mo3auka. Pe3r0a mo kamHI0, pakOBHHE,
koctu. TexHonorus, marepuansl 1 o0opynoBanue. HoBble mepcrneKTHBHbBIE METObI 00OPaOOTKH.

8. KonTponps kauectBa 0OpabOTKH, OCHOBHBIE METOABI U O0COOCHHOCTH. OOOpyHOBaHHE
JUIs KOHTPOJISl KauecTBa.

Paznen 2. Texnonorust o0naropaxuBaHusl.

1. Benenne. OmpeneneHne KauyeCTBEHHBIX XapaKTEPUCTHK IMPUPOAHBIX KPHCTAJUIOB.
[ToHsiTE O COPTHOCTU M KPUTEPUHU BbLAEIEHHUS COPTOB MarepuanoB. Knaccudukanus MeToa0B
MOJIU(PHUIMPOBAHUS KAUECTBEHHBIX XapaKTEPUCTUK IOBEIMPHBIX MOHOKPHCTAIIIIOB.

2. ®usnuyeckue, XMMUYECKHME M (PU3UKO-XMMUYECKHE METOAbl MOIUDUINPOBAHUS
CBOWCTB MPHUPOJIHBIX MOHOKPHUCTAIIJIOB. Y CIIOBUS IIPOBEICHUS MPOLIECCOB, ONpenesomue hak-
TOPbI METO/IOB U UX ammnaparypa.

3. Ob6naropaxuBaHue MPUPOAHBIX MOHOKPHCTAIIOB. MOIU(pHUIMPOBaHUE ParoleHHbIX
KaMHel (anmas, candup, u3ympya u ap.). MonudunrpoBanue 10BeIUpHbIX KamHel 2, 3 u 4 ka-
TEropuu. DKOHOMHUECKas 11eJ1eCO00pPa3HOCTh MOAUDUIIMPOBaHUS, BHIOOp METOA0B olnaropa-
YKUBaHUS Ha Pa3IMYHbIX IPUMEpax.

Pasnen 3. TexHomorus AparoleHHbIX MOHOKPHCTAIUIOB

1. Beenenue. llenmm M 3agaum pocTa JparolieHHBIX MOHOKpUCTAUIOB. PDusuko-
XUMHYECKHE OCHOBBI MPOIIECCOB CHHTE3a LIMXThl U POCTa MOHOKPHUCTANIOB. MojaenupoBaHue
IPUPOIHBIX MPOLECCOB KPUCTAII000pa30oBaHus. DKCIIEpUMEHTaIbHast U TEXHUYEeCKass MUHEpa-
JIoTHSl.

2. PacryiaBHBIE METO/bI pOCTa FOBEJIMPHBIX MOHOKPUCTAJUIOB. YCJIOBHUS, OCOOCHHOCTH,
(bu3XuMus NpoIeccoB, anmnapaTypa U OCHacTKa.

3. PactBOp-paciuiaBHble METOJbI POCTA. Y CIOBHS, 0COOEHHOCTH, (PU3XUMMS MPOLECCOB,
anmnaparypa 1 ocHacTka. OCOOEHHOCTH MacColepeHoca B paciiaBax.

4. T'uaporepManbHble METO/bI POCTa. YCIIOBUS, OCOOEHHOCTH, (PU3XUMUS MPOLECCOB U
o0opyoBaHue Uil TUAPOTEPMAIBLHOTO Mpoliecca. AKTUBATOPBI pacTBOpa U UX POJIb B MPOLIECCE
pocTta. XMMHUYECKHE METObI CHHTE3a IOBEJMPHBIX MaTepHajIoB (Ha MpUMepe oMaja, MalaxuTa u
OUPIO3bI)

Pa3nen 4. TexHosmorus 10BEIUPHOTO NPOU3BOACTBA

1. BBegeHue B TEXHOJIOTHIO IOBEJIMPHOTO MPOM3BOACTBA. Llenu u 3amaum, nmpeaMer usy-
yeHusl. MicTopudeckue acrieKThl FOBEIUPHOTO POU3BOICTBA.
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2. Meramnueckue Marepraiibl. YucTble MeTalbl, CIIaBbl OJIarOpoIHBIX U HeOIaropo/I-
HBIX MeTauioB. O0muii 0630p CBOMCTB METAJUIOB U CIUIABOB, UX BHYTpeHHee cTpoeHue. PactBo-
pUMOCTh MeTasuIoB. JluarpaMmbl COCTOSIHUA CIUIaBOB. JIByx(a3Hble U TPOMHBIE CUCTEMBI. XH-
MUYECKHE BEILIECTBA IPUMEHIEMBIEC B FOBEJIMPHOM IIPOU3BOJICTBE.

3. OcHoBHbIE 3Talbl U CTaJIUU TMOArOTOBUTEIBHBIX paboT. Bechl u ompeneneHue Beca.
[TpoOupHbIil aHaMM3 OJaropoJHBIX METAUIOB U cIiaBoB. OTaenenue meramwios. [Ipouecc mias-
KU U MiaBuiabHOe oOopynoBanue. dmrocel. Texnonoruu nuths. [Ipouecc 3arBepaeBanust pac-
IJ1aBa.

4. Tlpokatka u BojouyeHue. CymHocTh mnpouecca aedopmanuu MetamioB. CrapeHue
cruaBoB. Pexpucramuszanus. Oxuciienne npu HarpeBe. KoHTposb MOArOTOBUTENBHBIX padoT,
U3MEpUTENIbHbIE WHCTPYMEHTBI M MPUOOPHI. TeXHOJIOTUsl KOBKU IOBEIUPHBIX U3fenuid. ['moOxa.
Hedopmarus 1 U3MEHEHHE CTPYKTYpPhl METAJUIOB Ipu TMOKHU. [IpoBOIOYHOrMOOYHbIE U JHCTO-
rubounbie paboThl. Pazpesanue u pacnunuBanue. OnminBanue. TexHomorus cBepiaeHus u gpe-
3epoBaHus. [ paBupoBanue. BbIKOJIOTKA U YeKaHKa. TE€XHOJIOTHS XOJIOIHOM JIMCTOBOW IITAMIIOB-
ku TpaBUIIbHBIE PACTBOPBI U TEXHOJIOTHS MPOLIECCA TPABICHHUS.

5. [Naiika. OcHOBHBIE MOHSTHS, PUNOU U (IOCHL. TEXHONOrMM MallKu MIATKUM U TBEP-
IeiM mipunoeM. CyIHOCTh TPaHYNIALUUA U €€ METOAbl. TeXHONOTUsl BBIMOIHEHHS IITHU(PTOBBIX U
3aKJIENOYHBIX coeanHeHuil. Pe3pboBrie coequuenus. Llnudosanue n monmuposanue. CymHOCTh
MIPOLIECCOB, OCHOBHBIC MOHATHSA, 00OPYAOBaHHME M WHCTPYMEHTHI. KpalieBaHue W MaTHpOBKA.
Metoapl TOBEPXHOCTHOM 00pabOTKH CILJIaBOB — OKpacka, OYMCTKA, OKCHAMpPOBaHUE U Jp.. Uep-
HEHUE.

6. I'anbBaHoTexHMKa. ['ampBaHMYECKHE MPOLIECCHl M TEXHOJIOTHS TaJIbBAHWUYECKUX I1O-
KpeITuii. PonupoBanue, 30mo4yenue, cepedpenne. DmanupoBanue. Bupl smaneid U TeXHOJIorH4e-
CKui mporecc sMmanupoBanua. Mukpycramus.lloarotoBka u3nenuii K 3aKpenke kamHen. Bubl
OIpaB M TEXHOJOIHS MX M3rotosieHus. KactoBble u maprossie onpasbl. KopHEpOBBIE OIPaBHI.
TexHonorus 3akpenky BEIUPHBIX kKamMHed. O0paboTka u3nenuii nocie 3akpenku. [loaBmkHbIe
COeZIMHEHUs. 3BeHbEBbIE M LIapHUpHBIE coeauHeHus. lltugroBbie coenuHeHus. 3aMKH IS
FOBEJIMPHBIX U3JICTTUMN.

4. O0beM y4eOHOI TUCIUITHHBI.

B 3auetHbIX B akanem.
Bunpsl yaeOHOM paboThI €IMHULIAX qgacax
O01as TPy/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 5 180
AyIHMTOpHBIC 3AHATHS: 2 80
Jlexuuu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 0,5 16
Jlaboparopusie padboTs (JIP) 0,5 16
CamocrosiTesbaas paéora (CP): 2 100
Bupa koHTpOJISi: IK3aMeH 1 36
B 3agernsix | B actpoHoM.
Bunael yue6HOM paboThI eANHULAX yacax
O0mas TpyA0eMKOCTh JMCIUILIMHBI 10 Y1e0OHOMY IIAHY B 135
AyIUTOPHBIE 3aAHSITHSI: 2 67,5
Jlextuu (Jlek) 1 24
[IpakTuueckue 3anstus (I113) 0,5 12
JlabopaTtopusie padoTsr (JIP) 0,5 12
CamocrosiTesbHas padora (CP): 2 60
Buna koHTpoJisi: Jk3amMeH 1 27
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AHHOTanuA padoyeil NpOrpaMmbl AUCUUIIMHBI
«OcHoBbI MeHe:KkMeHTa U MmapkeTunra» (b1.B.JIB.4.1)

1. Heab IMCUMNIMHBI — MOJTYYCHHE CUCTEMbI 3HAHUN O 3aKOHOMEPHOCTSIX (YHKIIMOHUPOBA-
HUS TPEINPUITHNA B CUCTEME HAIMOHAIBLHOW SKOHOMHKH, MPEACTABICHHUA B 00JaCTH
MEHEPKMEHTAa U MapKETHUHIa, BKJII0Yas METO/I0JIOTUYECKHUE OCHOBBI U 3aKOHOMEPHOCTH,
(YHKIIUU, METO/IbI, OPTaHU3AIMOHHBIE CTPYKTYPBI, OPTAaHU3AIIMIO MPOIIECCOB, TEXHUKY
U TEXHOJIOTHIO MEHEI)KMEHTa U MapKETHHTa B YCIIOBUSAX PHIHOYHON SKOHOMMKH; 3aJ10-
’KEHHE OCHOB MPO(ECCHOHATFHON JAEATEIbHOCTH OaKaIaBpOB.

2. TpeOboBaHusl K pe3yJibTaTaM O0CBOEHHS THCHUIITHHbBI

Nzydenne kypca «OCHOBBI MapKEeTHHTa U MEHEDKMEHTa» MPH TMOATOTOBKE OakaaaBpoB
HAIPAaBJICHO HAa MPUOOpPETEHHNE CIASAYIOUINX KOMIETCHIIHIA:

Oobwenpogpeccuonanvuvix:

- MOHUMATh CYIIHOCTh U 3HAYEHUE MHQPOPMAIMH B PA3BUTHU COBPEMEHHOTO HH-
dbopMarmoHHOro 00IIECTBa, CO3HABATH OMACHOCTh U YIPO3bl, BOSHUKAIOUIUI B ATOM IpoLiecce,
co0III01aTh OCHOBHBIE TpeOOoBaHUS HH()OPMAITMOHHON 0€30MacHOCTH, B TOM YHCJIE 3aIIUTHI TOC-
ynapctBenHoi Taiabl (OITK-4).

Ilpogheccuonanvnuix:

- UCIIOJIb30BaTh HOPMATHBHBIC JOKYMEHTBI MO KAauecCTBY, CTaHAApPTH3ALUU U Cep-
TU(UKAIMYA TIPOIYKTOB U WX HM3AENUH, dJIEMEHTHl YKOHOMUYECKOT0 aHaiu3a B MPAaKTHUECKOU
nesirenpaocTr (ITK-3);

- AHAIM3UPOBATh TEXHUUYECKYIO JOKYMEHTAIIHIO, T0A0UpaTh 000pyaoBaHue, TOTO-
BUTb 3asBKU Ha IpHOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- TOTOBHOCTh M3y4aTh HAyYHO-TEXHHUYECKYIO MH(OPMAIINIO, OTCYCCTBEHHBIN W 3a-
pyOexHBIii obIT 110 TeMatuke uccinenoanus (I1K-20).

B pesynbpTaTe ocBOCHUS AUCUMILTUHBI «OCHOBBI MAapKETHHTa M MEHEIKMEHTa» 00ydaro-
IMecs JOJKHBIL:

3uamo:

- TIPUHIUTBI COCTABJICHUS TEXHHUYECKOH JOKyMeHTanuu (rpadukoB pabOT, MHCTPYKITHH,

IJIAHOB, CMET, 3asIBOK Ha MaTepUasbl U 000pyI0BaHUE) U IP.;

- TEOPETUYECKHE OCHOBBI M METOBI BRIPAOOTKH IIEJICH U CTpaTeruu OM3Heca;
- TPUHIMIBI TOATOTOBKU JTOKYMEHTAIIMU JJISl CO3/IaHUSl CHCTEMbl MEHEDKMEHTa KauyecTBa

TIPEITPHUSITHS,

- METOJIbl U TEXHOJOTHH MPUHATHS U peaIU3alliy YIPABICHUECKUX PEIICHUI.
Ymemos:
- COCTaBIISITh 3aBKU Ha 00OPYJIOBaHHE;
- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAITHIO;
- TNPUHUMATH YIPaBIECHUYECKHE PEIICHUS U OPTaHU30BBIBATH UX BHITIOTHEHHE,
- cobuparh, 00pabaThIBaTh U UCIIOIH30BATH YIIPABICHUECKYIO HH(OPMAITHIO;
- paboTaTh ¢ ympaBIeHYECKON JOKYMEHTAIIMEH, MOJIb30BaThCs 3aKOHAM, HOPMaMH H Tpa-

BUJIAMH aIMUHUCTPATUBHOM JIeATEIIBHOCTH;

pacrpeaensTs 00s3aHHOCTH H OTBETCTBEHHOCTH;

HCII0JIb30BaTh METOIbI MOTHBAIIMH ITEPCOHAA,

- KOHTPOJHPOBATh M PETYIUPOBATH UCIIOJHEHUE TUIAaHOB.

Bnaoemo:

- HaBbIKaMU MPUMEHEHUsS ONTUMAIBHBIX MOJIXOA0B I JUATHOCTHKYU M aHATN3a PhIHKA;

- METO/aMH PyKOBOJICTBA NIEPCOHAIIOM;

- uHCTpyMeHTam# () (PEKTUBHOTO YIpaBICHUS MPEIIPUITACM.

3. Kpartkoe conep:xanne 1MCIUIIHHbI

Mopayas 1. OcHOBBI ynpaBJIeHUsI NIPeANPUSITHEM
1.1 Beeoenue. Ilpeomem, memoo u coodeprycanue oucuuniunvl «OCHOBbl MeHedI c-
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Menma u mapkemunzay. Teopus ynpaBieHHS: yIpaBlIeHHE KaK MOTPEOHOCTh U Kak (akTop
ycrnexa JesiTeIbHOCTH, CYIIIHOCTh U COJIEp)KaHUE YIPaBJICHUS, MECTO TEOPUHU YIPABICHUS B CH-
CTEeME COBPEMEHHBIX 3HaHMi, crenu(uKa ynpaBleHYECKOW JeATeIbHOCTH, COBPEMEHHbIE MPO-
Osiembl ynpaBieHus. ['eHe3uc Teopun yrpaBieHUs: YIPaBICHUYECKHUE PEBOJIOLNH, BO3SHUKHOBE-
HUE HAayYHOW TEOpPHH YNpaBICHUS, UCTOKH U TEHACHIIMU Pa3BUTHSI POCCUICKOTO YIpaBICHHUS.
3aKOHOMEPHOCTH W MPUHIUIIBI YIIPABJICHUS: CyOBEKTUBHBIE U OOBEKTUBHBIC (PAaKTOPHI B yIIpaB-
JICHUH.

1.2 Cucmema ynpaenenus npeonpuamuem u ee cmpykmypa. Ouyenxa >¢pghexmusno-
cmu ynpaenenua. CucreMa YOpaBlICHUS: TOHSTHUE CUCTEMbl YIPABIEHUS, pacrpeiesieHue
(GYHKIIMH, TOTHOMOYHA ¥ OTBETCTBEHHOCTH, MPUHITUIIBI TIOCTPOSHUS CUCTEM yripaBieHwus. LleH-
Tpalu3alus W JACLEHTpalu3alus yIpaBieHUs, JEIeTHpOBaHUE IMOJIHOMOUYMN B TpoIleccax
yrpapneHus. Opranu3anuoHHas CTPYKTypa U ee BuAbl. OCHOBHBIC TOHATUS 3(PPEKTUBHOCTH
ynpasneHus. [Tokazarenu 3¢p(heKTUBHOCTH YIPaBIECHUSI.

MoayJb 2. OCHOBBI MEHETKMEHTA

2.1 I]enu 6 cucmeme ynpagnenus. Pazpabomka cmpamecuit u nnanos opzanuzayuu.
[lenu u uenenonarasye B ynpaBiIeHUU: POJib LIEJM B OpraHU3aluu U OCYILECTBICHUH IIPOLIECCOB
yhpaBieHus, Ki1accudukaius 1enei, IocTpoeHUe JAepeBa Ieliel; coueTaHne pasHooopasus lie-
nei u QyHKIUNA MEHEKMEHTA;, CHCTeMa YIIPABJICHHS 110 IIeJISIM; CTPATeTHs U TAKTUKA YIIpaBIie-
Hus. CyIIHOCTh, IPUHLMIIBI M METO/bI IIaHupoBaHus. [Iponecc BeipaboTKu cTpareruu. @opmbl
TEKYIIEro MJIaHUPOBAHUS.

2.2 Texnonocusa paspabomku u RpUHAMUA YHpasieHYyecKux peuwienuil. Pa3paboTka
VIIPaBICHYCCKUX PEIICHUN: TIOHATHE U KiIacCH(PHUKAIUS YIIPABICHYSCKUX PEIICHHUA, OCHOBOIIO-
Jararolue 3JIeMEeHThI IeATeIbHOCTH, YCIOBUS U KPUTEPUU MPUHATHUS PEIICHHM, TPOIECC U MO-
JIeTV TIPUHSITHS YIIPABIEHYECKUX PEIICHUM, pean3alis YIpaBIeHUeCKUX PEIIeHUH.

2.3 Bracmo 6 cucmeme ynpaenenusn. 1udepcmeo u cmunv ynpagienus. OTHOLIECHUS
BJIACTH B CUCTEME YIPaBJICHUS: MOHSITHE U TUIIOJIOTHS BJIACTH; BIACTh U aBTOPUTET MEHEKEPA;
MpU3HAKU, (PAKTOPHI U MPOSIBICHUS HEYNPABISIEMOCTH; UCTOYHUKHU BJIACTH B YIPaBIECHUU Opra-
HU3AIMEH; MapTHEPCTBO B Ipolleccax MeHEHKMeHTa. JINIepCcTBO U CTUIIh YIIPABJICHUS: TPOIEC-
cbl (hOPMUPOBAHMSI U OCHOBHBIE COCTAaBISIONINE TUAEPCTBA, (popmanbHble W HepopMalbHbBIE
(bakTOphl TUAEPCTBA, MPOSIBJICHUE JIUJIEPCTBA B CTUJIC YIPABJICHUS, TCHACHIIUS PAa3BUTHUS CTUIIS
yIpaBIeHUsI.

2.4 MomueayuonHnle 0CHOBbl ynpagienus u Kougauxmol. MoTuBalus IesSTEIbHOCTH
B YIIPaBJICHUHU: MOTHUBBI ICSITEIIbHOCTH YEJIOBEKA U UX POJb B YIPABIECHUH, OCHOBHBIE OHITHUS U
JIOTHKA TpoIiecca MOTUBAINH, (DaKTOpbl (POPMUPOBAHUSI MOTUBOB TPY/Ia; UCIOJIB30BAHUE MOTH-
BallM B NPAKTHKE MEHEKMEHTa; (pakTophl 3((HEKTUBHOCTH MOTHBAIIUU; COBPEMEHHBIE KOH-
HENIUU MOTHBAIMK. ['pynmoBasi TuHAMUKA U KOHQIHMKTBL: POJIb TPYIIEI B TIOBEICHUU U Jies-
TETHLHOCTH 4YeJIOBeKa, (OPMHUPOBAHUE TPYIII, B3aUMOACHCTBHUS B TPYIINE U B OPTaHU3AIIUN;, BO3-
HUKHOBEHUE, MPOSBICHUE U PA3HOBHIHOCTU KOH(IHUKTOB, BIMSHHE KOH(IMKTOB Ha YIpaBlie-
HUE.

Mopnyasb 3. OCHOBBI MAPKETHHIA.

3.1 Mapxemunz Kax cucmema ynpaenenus, pecyiupoeanusn u uzydyenus poiuka. [1ons-
THE MapKETUHTa, TPOUCXO0KICHUE U CYIIIHOCTh MapKeTUHTa, 1Ie’Iu MapkeTuHra. OCHOBHbIE MPU-
3HAKW MApKETHHTOBOTO CTWIsA yrpasieHus. Konmenmuu mapkernnra. OCHOBHBIE BHUJIBI MapKe-
TUHTra. MapKeTUHroBas cpefa.

3.2 Komnnexc mapxemunza. Ocnosnvie mapkemunzoevie uncmpymenmul. Conepxa-
HUE W TIPOLIeCC YIpaBieHus MapkeTHHroM. OCHOBHbIE (DYHKIIMK MapKeTHHTra. ToBapHas, IeHO-
Bas, COBITOBAas U KOMMYHHUKaIlMOHHAs MOJIUTUKH Gupmbl. ToBapHbie cTpaTeruu. PazpaboTka Ho-
BBIX TOBAPOB.

4. O0beM y4eOHOH JUCIIUIINHBI
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Bun yuebnoit paboTbl B 3aueTrHbix | B akagem.
eTMHHIAX yacax
O0mas TPyA0eMKOCTh TUCIHIIJIHHBI 3 108
AyAUTOpPHBIE 3aHATHS: 1 36
Jlexuuu 0,5 18
[TpakTHdeckue 3aHsTH 0,5 18
CamocrosiTejibHas padoTa: 2 72
CaMocCTOsITeIbHOE U3YUYECHHE PA3/IeNIOB AUCITUIUIMHBI 2 72
Bu ©TOroBOro KOHTpOJISL: 3a4eT - -
Bun yuebnoit pabotbl B 3a4eTHBIX B actpon.
eTMHHIAX yacax
O0mas TPyA0EMKOCTb JMCIHIIIHHBI 3 81
AyIMTOpHBIE 3aHATHS: 1 27
Jlexnun 0,5 13,5
[TpakTrueckue 3aHATHS 0,5 13,5
CamocrosiTesibHas padora: 2 94
CaMoCTOSITeIbHOE U3YUYCHUE PA3/ICIIOB TUCIIMIUIHHEI 2 54
By uToroBoro KOHTpoOJIs: 3a4eT - -

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«OCHOBBI TEXHHYECKOI'0 peryJiMpoBaHus U ynpasJjeHnue kadectsom» (b1.B./[B.4.2)
1 Ieab AUCHMILVIMHBI — ITOJIYYEHUE CUCTEMBI 3HAaHUN O TEXHUUYECKOM PETYJIUPOBAHUU U

VIIPaBJICHUN KAa4eCTBOM Ha TPEIANPUATHSIX B CUCTEME HAIMOHATHLHOW YKOHOMHUKH, BKIIFOUAsT Me-
TOJIOJIOTHYECKHUE OCHOBBI U 3aKOHOMEPHOCTHU B YCJIOBUSAX PHIHOYHON AKOHOMHUKH, a TAKKE BHE]I-
peHUe pe3yabTaTOB HAYYHO-TEXHHUYECKHUX W MPOCKTHO-KOHCTPYKTOPCKHUX pa3paboTOK B peaib-
HBI CEKTOP YKOHOMUKH.

2 B pe3yabTaTe H3y4eHUs1 TUCHUILUINHBI 00yYAIOIIUIICSA MO MporpaMmme

0akajlaBpUaTa 10J/IKeH:

Obnadamye CleAyOIMIUMU KOMITETEHIIUAMU:

- MOHMMATh CYIIHOCTh W 3HAYCHUE WH(POPMAIMH B PA3BUTHH COBPEMEHHOTO HWH-
dbopMaImoHHOTO 00IIECTBa, CO3HABATH OMACHOCTh M YIPO3bl, BOSHUKAIOUIUI B ATOM Ipoliecce,
co0JIr0/1aTh OCHOBHBIEC TpeOOoBaHUsI HH(GOPMAIIMOHHON 0€30MacHOCTH, B TOM YHCJIE 3alUTHI TOC-
ynapctBenHo# Taiinbl (OI1K-4).

- UCIIOJIb30BaTh HOPMAaTHBHBIC JOKYMEHTHI 10 KadeCTBY, CTaHIAPTH3AIlUU H Cep-
TU(UKAIMKA TTPOTYKTOB M WX H3ICIUH, dJIEMEHTHl YKOHOMHUYECKOTO aHaIN3a B MPAKTHYCCKON
nesitenbHocTH (ITK-3);

- aHAJIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAIHIO, OJ0MPaTh 000PYI0BaHHE, TOTO-
BUThH 3asIBKK Ha IpuodOpeTenne u peMoHt obopynosanus (ITK-9);

— TOTOBHOCTh M3y4aTh HAyYHO-TEXHHUYECKYIO MH(OPMAIIHIO, OTEYECTBEHHBIN U 3a-
pYOeXKHBIN OMBIT IO TemaTuke uccienoBanus (I1K-20).

3nams:

- TPUHIUOBI COCTABJICHUS TEXHHYECKOW JOKyMeHTaruu (rpadukoB paboOT, WHCTPYKIUH,
MJIaHOB, CMET, 3asBOK Ha MaTepuaibl U 000pyI0BaHUE) U JP.;

- TEOPETUYECKHE OCHOBBI M METOIbI Pa3palOTKH CTPATETHYECKHX IIeNiel NesTeTbHOCTH
MPEIIPUITHS,

- TPUHIMIBI MOATOTOBKH JOKYMEHTAIMH JJI CO3JIaHUSI CUCTEMBI TEXHUYECKOTO PETyIr-

POBaHMS U MEHEIP)KMEHTA KaueCTBA MPEIPHUITHS;

- METOJIbl U TEXHOJOTHH MPUHATHUS U PEATU3AINH YIIPABICHUSCKUX PEIICHUH.
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Ymems:
- pa3palaThIBaTh TEXHUYECKYIO JOKYMEHTAIIHUIO;
- [PUHUMATbH YIPaBICHUYECKHE PEIICHUS U OPraHU30BbIBATH UX BHIIIOJHEHHE,
- cobupath, 00pabaThIBaTh TEXHUYECKYIO HHPOPMALIUIO;
- paboTaTh Cc ynpaBiIeHUYECKON JOKYMEHTAIIMeH, MOJIb30BaThCs 3aKOHAM, HOPMaMH U Ipa-
BUJIAMU aIMUHUCTPATUBHOM J1€ATEIbHOCTH;
- pacnpenensTh 0013aHHOCTH U OTBETCTBEHHOCTH;
- HCII0JIb30BAaTh METO/Ibl MOTHBALMH [1IEPCOHAA;
- KOHTPOJHMPOBATh U PETYIUPOBATH UCIIOJHEHUE TUIaHOB.
Braoemy:
- CIIOCOOHOCTBIO B COCTaBE KOJIJICKTHUBA HCIIOJIHUTENEH y4acTBOBAaTh B MPOEKTHBIX pado-
Tax;
- HaBbIKAMU NPHUMEHEHHUS ONTHUMAJBHBIX MOIXOOB JUIsl TUArHOCTUKUA W aHallM3a PhIHKA
IPOJTYKIIHH;
- BJaJETh METOJAAMU M MHCTPYMEHTAMU TE€XHUYECKOTO PEryJIHpPOBAHUS U YIPABICHUS Ka-
YECTBOM Ha MPEIIPUITHH.
3 Kpartkoe coaep:xaHue JTUCHUILUIHHBI
Mopayab 1. OcHOBBI TEXHHYECKOI'0 PeryJHpPOBAHMS M YNPaBJeHUS] Ka4eCTBOM Ha
npeanpusiTuu
Beenenue. Ilpeamer, meton u copepxkaHue JUCHUILUIMHBL. Teopusi TEXHUUECKOTO PEryin-
pPOBaHMS U YIPABICHUS: YIpaBJICHHE KaK MOTPEOHOCTh M Kak (hakTop ycrmexa AesTelbHOCTH,
CYILIHOCTb U COZAEpAHHE YIPABIECHUS, MECTO TEOPUM TEXHUYECKOI'O PETyJIMPOBAHUS U YIIpaB-
JICHUsS] KaueCTBOM B CHUCTEME COBPEMEHHBIX 3HaHUH, crielnu(uKa yrnpaBICHUECKON NeATENbHO-
CTH, COBPEMEHHbIE MTPOOJIEMBI yIIpaBICHUsI Ka4eCTBOM. 3aKOHOMEPHOCTH U MPUHIIUIIBI yIIpaBJie-
HUS KaUeCTBOM: CYOBEKTHUBHBIE U 00BEKTUBHBIE (PakTOpbl. CHCTEMa TEXHUUECKOTO perysinpoBa-
HUSL U YIpaBJICHUs KauecTBOM Ha mpeanpustud. OneHka 3¢(EeKTUBHOCTH YIpPAaBIICHUS Kaue-
ctBoM. Cucrema ynpaBi€HHMs KayeCTBOM: IIOHSATHUE CUCTEMBI YIPABIICHMsS, PACIpPEIECICHUE
(GYHKIIMH, TOJTHOMOYHMM U OTBETCTBEHHOCTH, IPUHIIMIIBI IOCTPOCHUS CUCTEM YIIPaBJICHUS Kaye-
cTBOM. LleHTpann3anus u AeleHTpalIn3alys YIpaBJIeHus, JeJIernpoBaHue NoJHOMO4YHi. OCHOB-
HbIE TMOHATUS B TEXHUYECKOM PEryJIMpPOBAaHUU U yIpaBiieHMU kadecTBoM. Ilokazarenu s¢dek-
TUBHOCTH YIPABJICHUS.
Moayab 2. OCHOBBI TEXHHYECKOI0 PeryjiMpoBaHHsl U CHCTeMa MeHeI:KMeHTa Kaye-
CTBA
Ilenu B cucreme ynpasneHus: kauectBoM. Llenn Texuuyeckoro perynupoBanusi. Ponb nenu
B OpraHM3alliu U OCYIIECTBJICHUU MPOIIECCOB yIpaBlIeHUs, KiIaccCuUKays 1enei, mocTpoeHue
JiepeBa 11eJieif; coueTaHnue pasHooOpasus 1enel 1 pyHKIMI MEeHeKMEHTA; CUcTeMa YIpaBIeHUs
IO IIeJIIM; CTpaTerus U TaKTHKa yrpaBieHHs kadecTBOM. CyIIHOCTb, IPUHIIMIIBI U METO/IbI T1a-
HupoBaHus. [Iponece BeIpaboTkH cTparerud. @OpMbl TEKYIIETO MJIAHUPOBAHUS YIIPABICHUS Ka-
4yecTBOM. BHepeHue pe3ynbTaToB HayyHO- TEXHUYECKUX U MPOEKTHO-KOHCTPYKTOPCKUX paszpa-
O0TOK B peasibHBbI CEKTOP SKOHOMHUKHU. TexHosorust pa3paboTKH U MPUHATHS YIPaBICHYECKHX
pemeHuii. Pa3paboTka ynpaBieHYECKUX pENICHUI: MOHATHE U KiIacCU(DUKAIUS yIPaBIeHYECKUX
pEIIeHNH, OCHOBOIOJIAratoIUe MIEMEHTBI IEATENbHOCTH, YCIOBUS U KPUTEPUH NIPUHATHUS pellle-
HUH, Mpolecc U MOJAETH NPUHATUS YIPABICHUECKUX PEIIEeHUM, peanus3alus ynpaBJIeHYECKUX
peLICHU.
Moayas 3. IIpo01eMbl TEXHHYECKOI'0 PeryJIMPOBAHUA U YIIPABJIEHUE KA4eCTBOM
Bnacte B cucreme ynpasieHus. JlunepctBo u cTwib ynpasiaeHUs. OTHOIIEHUS BJIACTH B
CUCTEME YNpaBJICHUS: MOHSATUE U TUIIOJIOTHS BJIACTH; BJIACTh U aBTOPUTET MEHEKepa; NMpU3Ha-
Kd, (paKTOpBI U MPOSABICHUS HEYNPABISIEMOCTH; UCTOYHUKHU BJIACTH B YIPABJICHUM OpraHU3allu-
ell; mapTHEPCTBO B IMpolieccax MEeHeKMeHTa. JIuIepcTBo U CTUJIb ynpaBiieHus. MOTHBaIMOH-
HbIE OCHOBBI TEXHHUUYECKOI'O PEryJIMpPOBaHUS U YIPABIECHUE KauecTBOM. MoTuBalus AeSTEIbHO-
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CTH B yIpaBJICHUH: MOTHUBBI JIEATEIHHOCTH PAOOTHUKA U UX POJb B YIPaBICHUU, OCHOBHBIE M1O-
HATHS U JIOTUKA Mpollecca MOTHBALMHU, (akTopbl (POPMUPOBAHUS MOTHUBOB TPYZA; UCIOJIH30Ba-
HUE MOTHBAIIMM B MPAKTHUKE MEHEIKMEHTa; (pakTophl 3PPEeKTUBHOCTH MOTUBAIIUU; COBPEMEH-
HbIE€ KOHLETIIMN MOTHBALIMU. | pynIoBas AMHAMHUKa U KOH(QJIUKTHI: pOJIb TPYIIIBI B TOBEICHUU U
JEeSATeNIbHOCTH paboTHHKA, (POPMUPOBAHUE TPYIII, B3aUMOJICHCTBUS B IPYIIIIE U B OPraHU3ALINN;
BO3HMUKHOBEHUE, MPOSBICHNUE U PA3HOBUIHOCTH KOH(M)IMKTOB, BIMSHUE KOH(M)IMKTOB Ha YIpPaB-

JICHHUE TIPOU3BOJICTBOM.
4. O0beM y4eOHOH JUCHHILINHBI

Bun yuebnoit pabotbl B 3aueTrHbix | B akagem.
eTMHHIAX yacax
O0mas Tpy10eMKOCTh TUCIHIIJIHHBI 3 108
AyAUTOpPHBIE 3aHATHS: 1 36
Jlexuuu 0,5 18
[TpakTHueckue 3aHATHS 0,5 18
CamocrosiTesibHas padora: 2 72
CaMocCTOsITeTbHOE H3YUYCHHE PA3/IeNIOB AUCITUTUIMHBI 2 72
Bu ©'TOroBOro KOHTPOJISL: 3a4eT - -
Bun yuebnoit paboTbl B 3ayeTHBIX B actpon.
eTMHHIAX yacax
O0mas TpPyA0EMKOCTb JMCIHILIHHBI 3 81
AyIMTOpHBIE 3aHATHS: 1 27
Jlexnuu 0,5 13,5
[IpakTuueckue 3aHATHS 0,5 13,5
CamocrosiTesibHas padora: 2 54
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 2 54
By uToroBoro KOHTpoJIs: 3a4eT - -

AHHOTaNuA padoyeil NPOorpaMMbl JUCHUINJIMHBI

«O0opynoBaHNe U OCHOBBI NPOCKTHPOBAHMS NMPeANPUATHI 10 MPON3BOJACTBY TeXHHY e-
ckux MmoHokpucrawion» (b1.B.JIB.5.1)

1. Heab IMCHUIIMHBI — TOJMOTOBKAa KOHKYPEHTOCIIOCOOHBIX CIEIUAIUCTOB JUIS TOJ-
paszeneHuii IEHTPOB BHICOKUX TEXHOJOTUM B 00J1aCTH pa3padOTKU U MPUMEHEHHUS HOBBIX MOHO-

KPpUCTATNINYCCKUX MATCPUATIOB

2. B pe3yabTarte u3y4eHusl TUCHHUIJIHHBI CTYEHT J0JIKEH:

Obaadoams CIEeNyOIMU KOMIETCHIIUSIMHU:

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYILIECTBIIATh TEXHOJOTHMUECKUI IpOIEcC B CO-
OTBETCTBUHU C PETIIAMEHTOM U HMCIIOJIb30BaTh TEXHUUYECKUE CPEACTBA ISl U3MEPEHUSI OCHOBHBIX
apaMeTPOB TEXHOJIOTUIECKOTO MPOIecca, CBOMCTB chipbst U mpoaykiuu (ITK-1);

- CHOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHHUUECKUE pPEIleHUs Mpu pazpaboTke
TEXHOJIOTHYECKUX MPOLIECCOB, BBIOMPATh TEXHUUYECKHE CPEJICTBA U TEXHOJIIOTUHU C YUETOM IKOJIO-

rHYeCKUX mocieacTBuil ux npumenenus (11K-4);

- CHOCOOHOCTBIO MCMOJIb30BaTh MPaBUIa TEXHUKHU O€30MacCHOCTH, MPOU3BOACTBEH-
HOW CaHUTapuH, NOXKapHOU 0€30MacHOCTH M HOPMBI OXpaHbl TPy/Aa, U3MEPATh U OLCHUBATH I1a-
paMeTpbl MPOU3BOJCTBEHHOTO MUKPOKIIMMATa, YPOBHS 3aIbUIEHHOCTH M 3ara30BaHHOCTH, IIIyMa,
¥ BUOpaImu, ocBenieHHocTr padounx mect (I1K-5);

- CIIOCOOHOCTBIO TIPOBOJIUTH AHAJIHM3 CHIPhS, MAaTEPUAIOB M TOTOBOW MPOAYKIIUH,
OCYIIECTBIIATH OICHKY pe3ynbraToB aHanu3a (ITK-10);

- CHOCOOHOCTBIO BBISBIISATH M YCTPAHATh OTKJIOHEHHS OT PEKUMOB pabOTHI TEXHO-
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JIOTUYECKOro 000pyI0BaHUS U MapaMeTpoB TexHojoruueckoro mnponecca (I1K-11);

3uame:

— OCHOBHBIC TEPMHHBI U NOHATUS HEOOXOIUMBIE Il TIOHUMaHUs Kypca, 0COOCHHO-
CTH NPOU3BOACTB U MPEIIPUATHH, paboTaroiX B 0071aCTH BBICOKUX TEXHOJIOTUI
U B YaCTHOCTH B 00JaCTH MPOU3BOJCTBA MOHOKPUCTAIIOB U MOHOKPHUCTAJUTHYE-
CKHX U3ICIINIL;

— TpaBWIa NPOCKTHPOBAHUS TEXHOJIOTMYECKHX, alMapaTypHBIX U TMEPCOHAIBHBIX
CTPYKTYp IPOHM3BOJICTBA MOHOKPUCTAIIIOB U MOHOKPUCTAJUTMYECKUX U3CIIHIA;

— COCTaB TEXHUYECKOI'O 3a/laHMs Ha NIPOEKTUPOBAHUE UH(PACTPYKTYphl IPEAIpHUs-
THUS, 3aHUMAOIUXCS IPOU3BOACTBOM MOHOKPUCTAIUIOB U MOHOKPHCTAJIIMUECKUX
U3 1CIINI;

Ymems:

— TPOEKTHPOBATH TEXHOJOTHYECKHUE, aIlapaTypHble M NEPCOHAIBHBIE CTPYKTYPHI
MPOU3BO/ICTBA MOHOKPUCTANIOB U MOHOKPHUCTAIUTMYECKIX M3ICITHIA.

Braoemy:

— TPAaKTUYECKHMMH HaBBIKAMHU aHAJH3a CIOXKHBIX TEXHOJOTUYECKHX W aIllaparyp-
HBIX CUCTEM.

3. Kpartkoe cogep:kanue A CUUNTUHBI

1. [TousATHS: «CIpEeqNPUATHE», IPOU3BOJCTBOY», T€XHOJIOIMYECKas JTUHUS», «yCTa-
HOBKa», «CHCTEMa YCTAaHOBKN», «OJIOK CHCTEMBI», «3JIEMEHT CUCTEMBI», «y3€ll CHCTEMBD».

2. CoctaB  TexHoJOrMueckoW JUHUU. DakKTOpbl, ONpEAEISAOIINE  TEXHO-
HKOHOMHYECKYIO APPEKTUBHOCTH TEXHOJIOTUIECKOM JTMHHH.

3. CocraB mnepcoHana TexHOJOru4eckoil suuuu. Ilcuxo-¢pusnyeckue HOPMATHUBBI
o0cITy’)KuBaHUsI 000PYI0BaHMUSL.

4. [TapameTrpudeckue psIbl MAIMH U UX COCTaB C TUMIOpPa3MepaMH MOHOKPHUCTAJIIIOB
U TIPOU3BOUTENBHOCTBIO TEXHOIOTUYECKOM JTMHUU.

5. TexHONMOTHYECKUE JIMHUH C HETIPEPBIBHBIM MPOIECCOM BBIPAIIUBAHHS MOHOKpH-
CTaJUIOB, UX MPOU3BOAUTEIBHOCTb.

6. CUHXpOHM3UPOBAaHHBIE TEXHOJIOTUYECKHE JTMHUH, UX TEXHO-dKOHOMHYEcKas 3¢-
(EKTUBHOCTbD.

7. KonBeiiepHble TEXHOJOTHYECKUE JIMHUU IS MPOU3BOJCTBA MOHOKPHCTAJTNYE-
CKUX U3JeNUH, UX TPOU3BOAUTEILHOCTb.

8. ['nOkue nepecrpanBaeMble JMHUU. YHUBEpcaln3alnus o00pyaoBaHUsA. AcCCOpPTH-
MEHT, BU/Ibl aCCOPTHUMEHTa, KOAU(DUKalUs acCOpTUMEHTa. PbiHOUHAs 3P PEeKTUBHOCTh aCCOPTH-
MEHTA.

9. TexHOIOrMYeCKUe JIMHUK C TIOBBIIIEHHBIM YPOBHEM KauecTBa MOHOKPHUCTAJUIOB U
MOHOKPHCTLTHYECKUX H3AeTHiA. METOIbl OUYMCTKH CHIPHEBBIX MPOAYKTOB. [lepekpucrammmsza-
. ONTUMM3ALKS YPOBHS KauecTBa. TeXHO-d3KOHOMUYecKask 3PPEeKTUBHOCTh YPOBHSI KaueCTBa.

10.  TexHojOTWYeCKHE JHMHHUU C YTHIN3ANWEH OTXOMOB. BBl yTHIU3aIMH OTXOIOB.
Metoap! yrunuzanuu. PacdeTHble cXeMbl YTHIIM3aLUHU. TeXHUKO-3KOHOMHUYECKas 3(PQPEeKTHB-
HOCTB YTHITU3AIUH.

11.  TexHonoruyeckas cxema NHpou3BOACTBa. [IpaBuiia cocTaBlieHHs] TEXHOJOrMYe-
CKOH CXEMBI.

12.  PacuerHas cxema nepepabOTKH ChIPbEBBIX MPOAYKTOB B MOHOKpHUCTaIbl. Pacuer
MOIIIHOCTH MTPOU3BOJICTBA 10 MOHOKPHUCTAJIJIAM.

13.  PacuerHas cxema nepepabOTKM MOHOKPUCTAJUIOB B MOHOKPHUCTAJIITMUECKUE U3/Ie-
aust. PacueT MOIHOCTH POU3BOJCTBA IO MOHOKPUCTAJUTMUECKUM U3JIEIIUSM.

14.  PacuerHas cxema nepepaboTKH CBHIPbs B CHIPHEBBIE POAYKTHI. PacueT MOITHOCTH
IIPOM3BOJICTBA 110 CIPBEBBIM MPOAYKTaM. PacueT pacxona ChIpbs.

15.  Pacuer BCnOMOrareiabHOIO ChIpbsl U MaTEpUAJIOB.
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16.

JluHamuka CTpyKTyphl IPEANPUSATHS.

17.  AnmapatypHas CTpyKTypa IpOU3BOJICTBA.
18.  IlnaH NpoM3BOACTBEHHBIX MOMEIICHUH.
19.  CrpykTypa cpeAcTB TEXHUKH OE30MaCHOCTH, OXPAHBI TPYJa U OXPaHbl OKPYXKAIO-
men cpepl.
O0beM yueOHOM TMCUMILTHHBI:
BCEI'O 6 cemectp 7 cemecTp
Bunst yueOHoIi paboTh
B 3auer- | B akagem. | B 3auert- B axka- B 3auer- | B aka-
HBIX €/IH- yacax HBIX €]I1- JIEM. HBIX €]IU- | JIEM.
HUIAX HUIAX yacax HUIAX yacax
OO0mas Tpy10eMKOCTh
AUCUHMILIMHBI 110 6 216 4 144 2 72
Y4eOHOMY ILIaHy
AyauTOpHBIE 3aHSA- 1,5 48 1,5 48 i i
THS:
Jlexuuu (Jlek) 1 32 1 32 - -
[IpakTuueckue 3aHATHS
(I13) 0,5 16 0,5 16
CamocrosiTeJibHas
paGora (CP): 3,5 132 1.5 60 2 72
KypcoBoii npoekt 1 36 - - 1 36
Buna xourposs: 1 36 1 JK3aMeH i i
36
BCEI'O 6 cemecTp 7 cemectp
Bunel yueOnoli pa- | B3ager- | Bacrpo- | B3aser- | Bacrpo- | B3auser- | Bacrpo-
0OTHI HBIX e/IH- HOM. HBIX e/IH- HOM. HBIX €JTH- HOM.
HUIAX qacax HUIAX qacax HUIAX qacax
OO0mas Tpynoem-
HOCTD AICILHILIAM= 6 162 2 108 2 54
HbI 110 Y4eOHOMY
ILUIAHY
AyIMTOpHBIE 32- 1,5 36 1 36 i i
HSITHS:
Jlextuu (Jlek) 1 24 1 24 - -
[IpakTHueckue 3a-
warus (I13) 0,5 12 0,5 12 - -
CamocrosiTesbHast
pa6ora (CP): 3,5 81 1 45 2 54
KypcoBoii npoekt 1 27 - - 1 27
Bua kourpous: 1 27 - 9K322‘;4eﬂ - -

AHHOTanugA padoyeil NPOrpaMMbl AU CHUNIMHBI

«O0opynoBaHNe U OCHOBBI MPOEKTHPOBAHUS NMPeANPUATHI 10 MPON3BOJACTBY TOHKOILIE-
HOYHBIX rerepoctpykryp» (b1.B./1B.5.2)
1. leab AUCHMILUIMHBI — OOYYCHHE CTYICHTOB OakalaBpuaTa 3HAHHSIM, YMEHHSIM H
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HaBbIKaM HCIOJIb30BaHMUs UHPOPMAIIMK O METOAAaX M 00OPYIOBaHUH ISl POU3BOICTBA TOHKO-
IUIGHOYHBIX TETEPOCTPYKTYP Ui IPUOOPOB IIEKTPOHUKHU U (DOTOHHKH.

2. B pe3yabTraTe u3ydyeHus: JUCHHUILIHHBI 00yYAIONIUIiCA 10JIKEH

Obaadams CIENYIOMMA KOMIIETCHITUSIMH:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOIMUYECKUN IMpoliecC B CO-
OTBETCTBUHU C PETJIAMEHTOM M MCIOJIb30BaTh TEXHHUUYECKHUE CPEJCTBA JUIsl U3MEPEHUs OCHOBHBIX
apaMeTPOB TEXHOJIOTHIECKOTO MPOIecca, CBOUCTB ChIpbs U npoaykuuu (I1K-1);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUYECKUE PelleHusl MpHu pazpaboTke
TEXHOJIOTMYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIIOTUU C YUE€TOM 3KOJIO-
rHYEeCKUX nocieacTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUila TEXHUKU 0€30MacHOCTH, POU3BOJCTBEH-
HOM caHUTapuu, MOKapHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OLCHUBAThH Ia-
paMeTpbl IPOU3BOJACTBEHHOI'O MUKPOKIMMATA, YPOBHS 3albUIEHHOCTH U 3aTa30BAHHOCTH, 1IyMa,
U BHOpanuu, ocBeneHHocTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO NPOBOJIUTH AHAINU3 ChIPbSl, MATEPUATIOB U TOTOBOM HPOAYKIIHH,
OCYILECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([1K-10);

- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHATh OTKJIIOHEHHS OT PEKUMOB PabOTHI TEXHO-
JIOTHYECKOr0 000pYI0BaHHUS U MapaMeTPOB TeXHoorndeckoro mnpouecca (IK-11);

3namy:

—  Kiaccuduxanust METoJJ0B MOJMYYSHUsI TUICHOK B TEXHOJIOTHSAX reTepo(a3HbIX IIICHOYHBIX
CTPYKTYP AJIsl IPUOOPOB DIEKTPOHUKH U (POTOHHKH.

— Kunaccudukanus obGopynoBaHusl A IMOJYYEHHUS IUJICHOK B TEXHOJOTHSIX rerepoda3HbIX
IUICHOYHBIX CTPYKTYP VISl IPUOOPOB ANMEKTPOHUKHU M (POTOHUKH.

—  OcHoBHBbIE 3Tanbl MPOEKTUPOBAHUS PUOOPOB JIEKTPOHUKH HAa OCHOBE rerepoda3HbIX Iuie-
HOYHBIX CTPYKTYP.

— TexHonornyeckue u >KCIUTyaTallMOHHbIE TpeOOBaHUS K 0OOPYAOBAaHUIO JJIsl IPOU3BOJICTBA
rerepoda3HbIX IIEHOYHBIX CTPYKTYP.

—  @axTophl, ONpENENSIONINEe TEXHOJOTHYECKHUE TMOTEPH NpPU TMPOU3BOJACTBE TeTepodazHbIX
IUIEHOYHBIX CTPYKTYP VISl IPUOOPOB ANEKTPOHUKHU U (POTOHUKH.

Ymemn:

—  @opmynupoBaTh TpeOOBaHUS K TEXHOJOTHYECKOMY OOOpPYIOBAaHUIO JIJIsl MOJIyUYEHUs reTe-
PpOda3HbIX IIEHOYHBIX CTPYKTYP AJIs HPUOOPOB AJIEKTPOHUKHU U (POTOHUKH.

—  OcymecTBIsATh BIOOP METOJI0OB U 000pYIOBaHHUS IJIsi MPOU3BOJACTBA reTepo(azHbIX IIe-
HOYHBIX CTPYKTYp AJIsl IpUOOPOB 3JIEKTPOHUKH U (POTOHUKH.

—  CocTaBiTh KOMIIOHEHTBI TEXHOJIOTMYECKON JOKYMEHTAIMHU C yYETOM COBPEMEHHBIX OTEYe-
ctBeHHBIX (OCT, 'OCT) u 3apy6exnbix cranaaptos (SEMI).

Bnaoemy:

— HWudopmanueir 0 COBPEMEHHBIX U MEPCIEKTHBHBIX METOJIaX MONYyYeHUS! TOHKOTUICHOYHBIX
TeTepOCTPYKTYP VISl PA3IMYHBIX TPUOOPOB IEKTPOHUKH U (POTOHUKH.

— Hudopmanmeit mo OCHOBHBIM THIIAM TEXHOJOTHYECKOTO 000pymoBaHus mpu (popmMupoa-
HUU TOHKOIIJIEHOYHBIX F€TEPOCTPYKTYP AJISl Pa3IUUHbBIX MPUOOPOB AJIEKTPOHUKHU U (POTOHU-
KH{ BaKyyMHBIMH METOJaMHU.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Krnaccudukanus MeTonoB moiaydeHus! reTepoda3HbIX MICHOYHBIX CTPYKTYp Ha OCHOBE
aMOp(HBIX, TOTUKPUCTAIUIMUECKUX, MOHOKPUCTANTNYECKUX U AMUTAKCHATIBHBIX TJICHOK.

BakyymHble METO/IbI TOTYyYEHUS TOHKUX IJIEHOK. TEeXHOIOTrMU BaKyyMHOT'O TEPMUYECKO-
ro pacnsuieHus. [IpsgmMoe U KOCBEHHOE PE3UCTHUBHOE HcnapeHue. KOHCTpyKIuu ucnapuTenei.
TpeboBaHus K MarepHajgaM UCIAapUTETIeH M KOHTEHHEPOB. DJIEKTPOHHO-TYyYEBOE paclbUICHHE.
Jmuanodokycable mymkd. [Tymku [Tupca. TexHONIOrMM MUIICHEH I AJIEKTPOHHO-TY4EBOTO
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pacnbuieHus. MHaykiuonHoe pacnbuieHne. KoHCTpyKTUBHBIE OCOOCHHOCTH U 00JacTh IpUMe-
HeHus. JIazepHoe ucnapenue. XapakTepucTUKa YCTAaHOBOK M TPeOOBaHUS K 000PYI0BAHHIO.

TexHonorus pacublieHUss MaTEPUAIIOB N0 ACHCTBUEM HEHUTPAIBbHBIX U 3APSIKEHHBIX Ya-
ctull. PaBHOBecHass M HEpaBHOBECHAs, BBICOKO- W HU3KOTEMIEpaTypHas Inia3ma. Boubr-
aMIlepHasl XapakTEepUCTHKA pa3psAaoB. TeXHOJOrus IUOAHOTO, TPUOJHOTO M MAarHETPOHHOIO
pacnbuieHusl. MarHeTpoHsl NOCTOSIHHOTO Toka U BY marnerponsl. MOHHO-TIIIa3MEHHOE pacIibl-
neHue. PeakTMBHOE MOHHO-TIJIa3MEHHOE pacnbuieHne. oHHO-IIydeBoe pacibuieHue. PeakTuBHoe
MOHHO-JIy4€BOE paciblUIeHHE. TEeXHOJIOTMA MUILIEHEH JUIs1 MOHHOIO U IIJIA3MEHHOTO PACIIBUICHUS.

TexHoOrUs XUMHUYECKOr0 pa3ioxeHHs mnapa. BeiOOp TEeXHOJIOTHMYECKUX MaTepuaioB U
KOHCTPYKTUBHBIE OCOOEHHOCTH DPA3JIMYHBIX BapUaHTOB MeETOAA. T€XHONOTrHs OMHAPHBIX CYJb-
(bUIHBIX MOIYIPOBOJIHUKOB. Y CIOBHUS MOJIYYEHUS OJIU- 1 MOHOKPUCTANIMYECKUX CTPYKTYP.

TexHOoIorus XMMUYECKOr0 pa3joKEeHMs Iapa IIPU ITOHMKEHHBIX TEMIIEpaType U JaBie-
Huu. HoMeHkiaTypa cioes, noinydaemelx 1o texsosnorud LT-LPCVD. TexHonorus oKCUAHBIX
CJIO€B JUIl HAHOPA3MEPHBIX CTPYKTYP.

TexHOIOrus XUMMHUYECKOI0 Pa3oKEeHHUS] METATIOPraHUYECKUX COEIIMHEHUU B BaKyyMe.
HomeHnknarypa MeTajulopraHM4eCcKuX COCIMHEHNUN, UCIIOIb3YEMBIX IS ITIOJyYEHHUsI CIIOEB METO-
JIOM DPAa3JIOKEHUs] MeTalulopraHndeckux coequHenuit B Bakyyme (MOCVD). KoncrpykTuBHbIE
OCOOEHHOCTH BAaKyyMHOTO0 OOOpYIOBaHUS JUIsi MHOTOCIIOMHBIX TI'€T€POCTPYKTYp, MOIYy4aeMbIX
metonoM MOCVD.

[lonsatne npoumsBoxcrBa. TexHomormdeckas CTPYKTypa BaKyyMHOI'O IIPOW3BOJCTBA.
[Ipou3BOACTBEHHBIE U TEXHOJIOIrMYecKue npoueccbl. COCTaBHbIE YaCTH TEXHOJIOTMYECKOTO MpPOo-
1ecca: onepanus, No3uLus, yCTaHOBKa.

OCHOBHBIE THUIIBI TEXHOJIOTHYECKOTO 000pYA0BaHUS AJIs CO3/AaHUs KOHTPOJIHPYEMOH at-
Mocdepbl B TEXHOJIOTHUYECKUX arperarax. CucreMsl CO3/1aHUs IpeaBapUTeIbHOro Bakyyma. Cu-
CTeMbI MacisiHON U Oe3MacisHON oTKauyku. CHCTEMBI CO3/aHUsl BHICOKOTO U CBEPXBBICOKOIO Ba-
kyyma. Cucremsl nuiro3oBaHus. CHcTeMbl aBTOMaTHUECKOIO MOJAJEPKaHUS MOTOKOB padounx
ra3oB IIPU HU3KHUX U CBEPXHU3KHUX JABICHUSIX.

OcCHOBHBIE aCIEKThl U OCOOCHHOCTH HaHO3JEKTPOHUKU. HaHOpazMepHble CTPYKTYypHbIE
KOMIIOHEHTBI. 30H/IOBbIE TEXHOJIOTUN. MEXaHUUECKNE U3MEPUTENIBHBIE YCTPONWCTBA C BBICOKOU
paspemaromniei U JeTEKTUPYIOIIEH ClTOCOOHOCTHIO.

HanotexHomornyeckue KOMIIOHEHTBI COBPEMEHHOHM JJIEKTpOHUKH. KOHBEKTHBHBIE CH-
CTeMbl OXJaXXJeHHs. 3akoH Mrioppess U peKypcHuBHasl cuctema TpyOornpoBoioB. KoHcTpyKius
Ha”ooxyaguTeas. OXjaxkaaroonas eMKOCTb B MakKpocKonudeckoM obbeme. TokompoBojsinue
JOpOoKKH. M30mupyromue ClIoM M KOHTaKThl TYHHEIUPOBaHUsA. Moaylnpyemble TyHHEIbHBIE
MIEPEXOBI.

4. O0beM y4eOHOH JUCHUIIMHBI

BCEI'O 6 cemecTp 7 cemecTp
Bunael yue6HOM paboThI
B 3auer- | Baka- | B 3auer- B axa- B 3auer- | B aka-
HBIX €U~ | JIeM. HBIX €/11- JIEM. HBIX €1~ | JEeM.
HUIAX qacax HUIAX qJacax HUIIAX qacax

O01mast Tpy10eMKOCTh
AUCHHUILINHBI 110 y4el- 6 216 4 144 2 72
HOMY ILIaHY
AYIUTOpHBIE 3aHATHUS: 1,5 48 15 48 - -
Jlexumu (Jlek) 1,5 32 1 32 - -
IIpakTrueckue 3aHATHUS
(IT3) 0,5 16 0,5 16 - -
CamocrosiTesibHAsA pa-
Gota (CP): 3,5 112 15 60 2 72
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KypcoBoii mpoekt 1 36 - - 1 36
Buj koutpos: 1 36 1 JK3aMeH i i
36
BCEI'O 6 cemectp 7 cemectp

Buns! yueOHoli pa- | B3auer- | Bacrpo- | B3auwer- | Bacrpo- | B3auer- | Bacrpo-

00THI HBIX e/IH- HOM. HBIX e/IH- HOM. HBIX €/IU- HOM.

HUIAX qyacax HUIAX qacax HULAX qacax

Oo0wmas Tpynoem-
HROCTD AIMCILIHILAM= 6 162 4 108 2 54
HBI 110 y4eOHOMY
TJIAHY
AyauTopHbIE 3a- 1,5 36 1,5 36 i i
HSATHS:
Jlexuuu (Jlek) 1 24 1 24 - -
[IpakTnueckue 3a-
wsrus (I13) 0,5 12 0,5 12 - -
CamocrosiTe/ibHAA
paora (CP): 3,5 81 1,5 27 2 54
KypcoBoii npoekt 1 27 - - 1 27
Bupg xoHTpoJs: 1 27 1 QR;;I e - -

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«O06opynoBaHUE U OCHOBBI NPOEKTHPOBAHNS MPeINPHUATHIA 10 IPONU3BOCTBY I0BEJIHPHBIX
martepuasaon» (b1.B./1B.5.3)

1. Heap qAUCHMIJIMHBI — OCBOGHHE CTYIEHTAMH TEXHOJIOTUU MTPOU3BOJICTBA FOBEIHPHBIX
MaTepHajioB U €€ anmnapaTHOro CONPOBOXICHHsI, 000pYJOBaHUA Al PabOTHl ¢ MPUPOJHBIMHU U
HCKYCCTBEHHBIMH OBEITUPHBIMUA KaMHSIMH - MEXaHWYECKOH 00paboTKOW, Moau(UIMpoBaHHEM
CBOMCTB (00JaropaxuBaHueM), pPOCTOM UCKYCCTBEHHBIX KPUCTAJUIOB.

2. B pe3yabTare u3yyeHus JTUCHUIIMHBI 00YYAOMIMICS TOTKEH:

Obnadamye CleAyOMUMU KOMIIETEHIIUAMU:

- CIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTHYECKUH MpPOIecC B CO-
OTBETCTBHH C PETrJIAaMEHTOM M HCIIOJ30BaTh TEXHUYECKUE CPENICTBA JUISI M3MEPEHUsST OCHOBHBIX
napaMeTpOB TEXHOJIOTUYECKOTO Tpolecca, CBOMCTB chIpbst U npoaykiun (ITK-1);

- CIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUUECKUE PEUICHUs MPU pa3padboTKe
TEXHOJIOTUIECKUX MPOIECCOB, BEIOMPATh TEXHHUECKUE CPENICTBA M TEXHOJIOTHUH C YIETOM IKOJIO-
THYECKUX TociaencTBuit ux npumenenus (I1K-4);

- CIOCOOHOCTBIO MCTOJIB30BaTh NPaBUIIa TEXHUKH O€301TacHOCTH, MPOU3BOACTBEH-
HOW CaHWUTApWH, OXKAPHOU 0E30MacCHOCTH M HOPMBI OXpaHbl TPY/Aa, H3MEPSATh U OLEHUBATH T1a-
paMeTpsl MPOU3BOACTBEHHOTO MUKPOKJIMMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, ITyMa,
U BUOpaImu, ocBerieHHocTr padounx mect (ITK-5);

- CHOCOOHOCTBIO MPOBOJUTH aHAJIHM3 CHIPbs, MAaTEpHAIOB M TOTOBOW MPOAYKIIUH,
OCYILECTBIIATH OIIEHKY pe3yibraToB aHanu3a ([1K-10);

- CIIOCOOHOCTBIO BBISIBIISITH M YCTPAHATh OTKJIOHEHHS OT PEKUMOB pabOTHI TEXHO-
JIOTHYECKOr0 000pYyI0BaHHUS U MapaMeTPOB TexHoorndeckoro mpouecca (ITK-11);

3uame:

-OCHOBHbIE TEXHOJIOTUYECKUE CXEMBbI U OCHOBBI MPOCKTUPOBAHUS MTPOU3BOJICTBA IIPU pa-
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oorte ¢ IIPpHUPOAHBIMU U HCKYCCTBEHHBIMHU IOBCJIMPHBIMH MaTCprUalaMu.

-Metoapl MexaHu4YecKol 00pabOTKH, MOAM(PHUIMPOBAHMS, TMOIYYEHUS HCKYCCTBEHHBIX

KpUCTAJLJZIOB 1 MaTCpUAIOB IOBCHHpHOﬁ IIPOMBIIIJIICHHOCTH.

-l IpyHIUIIBI TPOEKTUPOBAHUS U IEATEIBHOCTU PEAIIPUATUH 110 IIPOU3BOJICTBY FOBEIIHUP-

HBIX KaMHEH 1 MaTCpUaJIOB.

1.

1.

2.

Ymemn:

-Hcnonb3oBaTh 000pyaoBaHue 411 00paOOTKH FOBEIUPHBIX KAMHEH U MaTePHAJIOB.
- MoaudunupoBats CBOWCTBA IOBETUPHBIX MaTEPUATIOB.

- BeiOupaTh onTUManbHBIE TEXHOJIOTHH MPU 00pab0TKE MOHOKPHUCTAILIIOB.
Brnaoemw.:

- HaBbikoM 00pabOTKH MPUPOJHBIX M HCKYCCTBEHHBIX MOHOKPHCTAJIOB.

3. KpaTkoe coaep:kaHue TUCHUTLIAHBI

Paspgen 1. TexHoaorus o6paboTKu

Beenenue. Onpenenenue NpupoaHbIX IOBEIUPHBIX KaMHeN U MarepuaioB. CoBpeMeH-
Hasl TexHu4eckas kinaccudukanus u np. Llenu u 3agaun. OCHOBHbIE OHATHS.
[TpoekTHpoBaHKEe MPOW3BOJACTBA MO O0pabOTKE IOBETMPHBIX KaMHeH. TexHomornye-
CKHE€ CXEMBI ITPOU3BOJICTBA U UX anmapaTHoe BomulomeHue. [loonepanoHHbIi XpoHO-
METpax.

PacninioBo4HbIE M NTOAPE3HbIE CTAaHKKU U NWIbL. [IpuHIMI NEHCTBUSA U OCHOBHBIE TEX-
HUYECKHUE XapaKTEPUCTHKU.

HInudoBanbHble CTaHKK - NPUHLUI JEHCTBUS M OCHOBHBIE TE€XHHYECKHUE JAHHBIE.
['py6ast o6aupka, nrdoBanue u noiaupoBanne. PU3NYECKUN CMBICI MPOIECCOB, Ma-
TEpHUAJIbl U OCHACTKA.

[Ipomiecc m3rotoBneHusi KabomoHOB. Pa3meTka, pacnuiaoBka, Hakjeika, 00aupKa,
nuudoBanue u nonupoBaHue. Popmbl kaOOmOHOB. OCOOEHHOCTH M3TOTOBJIECHUS Ka-
OOLIOHOB U3 Pa3HbIX MATEPHAJIOB.

Tumnbl orpanouynsix npucnocobnenuit. I[Ipouecc orpanenus. Pazmerka, pacnuioBka u
3ananue popmbl. Haknelika u nepekineiika. OrpaHeHue U MoJaMpoBaHUE KOPOHKU U Ta-
BUIbOHA. [IpOMBIBKA M ymakoBKa OrpaHEHHBIX KaMHel. Dopma OrpaHEHHBIX KaMHEM.
Pacuer u ontuMu3anys ONTUKYA U T€OMETPUU OTPaHEHHbIX KamHel. [lonsTue o ganra-
3UHHBIX pOpMax orpaHku. TexXHOJIOrHs H3roToBIeHUs Kp-17 u Kp-57.

['onToBka. M3rorosnenue mapo. Cepnenue. Mozanka. Pe3rba 1o kamHI0, pakOBHHE,
KocTu. TexHosorusi, Marepuaisl U obopynoBaHue. HoBble NMepCHeKTHUBHBIE METObI
00paboTKH.

Kontpons kauectBa o0paOOTKH, OCHOBHbIE METOJbI M ocobeHHocTu. OOopynoBaHuE
JUIsL KOHTPOJISl Ka4eCTBa.

Oco0eHHOCTH OpraHU3aIy NPEANPUATHI 10 00padOTKe U MPOU3BOICTBY FOBEIHPHBIX
KaMHel 1 MarepuasnoB. TexHuka 0€30MacHOCTH U yTHIIN3ALUs OTXO0B IPOU3BOJICTBA

Pasnen 2. TexHomorus obnaropaxuBaHusl.

Beenenue. OmpeneneHue KadyeCTBEHHBIX XapaKTEPUCTUK MPHPOJHBIX KPUCTAIIOB.
[ToHsITHE O COPTHOCTH W KPUTEPUHU BBIICICHHUS COPTOB MarepuaiioB. Kimaccudukarms
METOJIOB MOJIU(MUIIMPOBAHUS KAaYEeCTBEHHBIX XapaKTEPUCTHK IOBEIUPHBIX MOHOKpH-
ctayioB. Ou3nyUeckne, XUMHUIECCKHE W (PU3NKO-XHMHUECKHE METOJbI MOIU(DHUIIIPOBa-
HUSl CBOWCTB MPUPOJIHBIX MOHOKPUCTAIIJIOB. Y CIIOBHUS MPOBEICHUS MPOIIECCOB, OMpe-
nensironre (pakTopbl METOIOB M MX ammaparypa. ObjaropaknBaHue MPUPOIHBIX MO-
HOKPHCTAUIOB. MoauUIIMpoBaHUE IParolieHHbIX KaMHel (anmas, candup, u3yMpya u
Ip.). MonuduiupoBanue OBETUPHBIX KaMHEH 2, 3 U 4 KaTeropuu. DKOHOMHUYECKas
11€7€C000pa3sHOCTh MOAM(UIMPOBAHUS, BBIOOP METOMOB ognaropaxusamns HA PASITHMUHBIX
npuMepax.

OcoOeHHOCTH OpraHM3allii U TEXHHWKa 0€30MacHOCTH MPEeINnpUsiTHI U j1adopaTtopuit
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Mo 00JaropaXMBaHUIO U MOJAU(PHUIIMPOBAHUIO CBOMCTB NMPHUPOIHBIX W MCKYCCTBEHHBIX
IOBEJIMPHBIX KAMHEW U MaTEepPHAJIOB.

3. IlpoexTupoBaHHE MPOM3BOJCTBA MO OOJArOpPaKMBAHUIO IOBEIMPHBIX KaMHEH W Mare-
puasioB. OcoOEHHOCTH pa3pabOTKU TEXHOJIOTUYECKUX CXEM MPOU3BOJCTBA U PacUeT-
HBIX CXEM MOJU(PUIIMPOBAHUS PA3TUIHOTO FOBEITUPHOTO CHIPHSI.

Pazgen 3. TexHOJIOTHs IparolieHHbIX MOHOKPHUCTAIIJIOB

1. Bsenenue. llenu u 3a1aun moaydeHus IOBEIUPHBIX MaTepruaioB. OU3HKO-XUMUYCCKHE
OCHOBBI MPOLIECCOB CHMHTE3a IIUXThI U POCTa MOHOKPHUCTAUIOB. PacriaBHbIe METOMAbI
pOCTa IOBEJIMPHBIX MOHOKPUCTAIUIOB. PacTBOp-paciiyiaBHbIe METOBI POCTa U UCIIOJb-
3yeMmasi anmaparypa. ['maporepmanbHble METOABI pocTa . YCJIOBHUS, OCOOCHHOCTH,
(GU3XUMHS TPOIECCOB, allapaTypa ¥ OCHACTKa. XUMHYECKHE METOJbl CHHTE3a IOBE-
JUPHBIX MaTepUajoB (Ha MpUMEpe omalia, MaJlaxXuTa U OUPIO3HI).

2. IlpoexTupoBaHuE MPEANPUATHI 110 POCTY U MPOU3BOACTBY IOBEIUPHBIX KaMHEH U Ma-
tepuanoB. KubepHernueckre OCHOBBI ONITUMH3AIIMNA TEXHOJIOTMYECKOTO MpoIiecca.

4. O6beM y4eOHOI TUCIUIIIHHbI

BCEI'O 6 cemecTp 7 cemectp
Bunasr yue6HOM paboThI
B3au. | Baka- | B3au. | B aka- B B axka-
el JIEM. el IeM. | 3ad.el | JeM.
yacax gacax . yacax
O0mas TpyA0eMKOCTb JMCIHILIH- 6 216 4 144 2 72
HBI 110 YYeOHOMY IUIaHY
AyIMTOpHBIE 3aHATHS: 1,5 32 1,5 32 - -
Jlexum (Jlek) 1 32 1 32 - -
[Tpaktnueckue 3anstus (I13) 0,5 16 0,5 16 - -
CamocrositesbHas padora (CP): 3,5 112 15 60 2 72
KypcoBoii mpoekt 1 36 - - 1 36
Bua konrpous: IK3aMeH
1 36 1 36 - -
BCEI'O 6 cemecTp 7 cemectp
Bunpl yueOnoli pabo- | B 3auer- | Bacrpo- | B3auer- | Bactpo- | B3auer- | Bacrpo-
THI HBIX e/IH- HOM. HBIX e/IH- HOM HBIX €/TH- HOM
HUTAX gacax HUIAX gacax HUTAX qacax

Oo6mas Tpynoem-
KOCTH JUCIHHUILTHHBI 6 162 4 108 2 54
1Mo y4eO0HOMY TJIAHY

AyIMTOpHBIE 3aHS-

1 36 1,5 36 - -
THSI:
Jlexumu (Jlek) 1 24 1 24 - -
[IpakTudeckue 3aHs-
s (I13) 0,5 12 0,5 12 - -
CamocrosiTeJibHast
paGora (CP): 3,5 94 1,5 40 2 54
KypcoBoii npoekT 1 27 - - 1 27
Bun konTpoJs: 1 27 1 2?7K33Men - -
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AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«Hcnonb3oBanue nuarpamm (a3zoBbIX pABHOBECHI IIPU CUHTE3e
MaTepuaJioB iekTpouukn» (b1.B./1B.6.1)

1. Heab aucuumiuHbl — GOPMUPOBAHUE Y CTYACHTOB OakajnaBpHara MpeCTaBICHUN O
METOAAX YIpPaBICHUS ABICHUIMHU Ae(PeKTooOpa3oBaHMs B KPUCTAIUIMYECKHUX (a3ax, o
croco0ax CMHTE3a KPUCTAIIOB C 3aJlaHHBIM YPOBHEM J1€(DEKTOB U KeTaeMbIMU CBOM-
CTBaMH

2. B pe3yabTare udydeHHs JUCHUIIMHBI 00YUAIOUIUICS 10JIKEH:

Obaadoamse CIENYIOIAMA KOMIICTCHITUSIMH:

—CMOCOOHOCTBIO MPOBOJUTH AHAINU3 CBHIPhS, MAaTEPUAJIOB U TOTOBOM MPOAYKIIHU, OCY-

IIECTBIIATH OLIEHKY pe3yabTaToB anaau3a (ITK-10);

—TOTOBHOCTBIO MCIOJIB30BATh 3HAHUSI OCHOBHBIX (PM3MYECKUX TEOPHM JJIsl PELICHHUS BO3-
HUKAIONMX (PU3MYECKUX 3a/a4, CaMOCTOSTEILHOIO MPUOOpeTeHHs (U3UYECKUX 3Ha-
HUH, JUIs] TIOHUMAaHUS IPUHIMIIOB PabOThl MPUOOPOB U YCTPOHCTB, B TOM YHUCIIE BBIXO-
JSIIAX 32 MPeesIbl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (I[1K-19);

3namy:

- TEpPMOJIMHAMHYECKHE OCHOBBI TOCTPOCHHS JHarpamMM (pa30BbIX PABHOBECHIA;

- Ki1accu(UKalKs OCHOBHBIX THUIIOB JIMAarpaMM U B3aWMOCBSI3b MEXIY HUMU;

- TOIIOJIOTUYECKHE OCOOEHHOCTHU AUarpaMm ¢ (pazaMu XUMUYECKUX COETUHEHUI.

Ymemn:

- aHAIM3UPOBATH MEPBUYHYIO HHPOPMALIHIO JUTS IOCTPOSHUS AUarpamMm (a3oBBIX paBHO-

BECHI;

- MPOBOJUTH OIEHKY TOCTOBEPHOCTH SKCIIEPUMEHTAJIBHBIX IaHHBIX JJIS Pa3HOPOJHBIX

auarpaMM (pa3oBbIX PaBHOBECH;

- COIVIACOBBIBATH PA3HOPOJIHBIE IHArPAMMBI

- IIOCTpauBaTh HEJOCTAOLINE MPOEKIMU U CEYEHUS 10 KYCOYHO-OTPBHIBOUYHON HMH(OpMa-

LMY ¥ Pa3HOPOAHBIM IKCIIEPUMEHTAIbHBIM JIaHHBIM.

Braoemy:

- TEPMUHOJIOTHEN pu GOopMUPOBaHUU ciioBecHOro onucanus P-T-x nuarpamm

- HaBbIKamH noctpoenus P-T-x nuarpamm OunapHbix cucrem, P-T, T-X u P-X npoekunit

U CCUCHUI;

- HaBbIKaMM aHaJIM3a OMMUOOK rpu noctpoeHuu P-T-x auarpamm OnHapHbIX cuctem, P-T,

T-X u P-X npoekuuii 1 ceyeHni Ha OCHOBE HKCIIEPUMEHTAIbHBIX JaHHBIX.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Pazgen 1. TepmogmHaMudecKue yCIOBHs YCTOMIMBOCTH (a3.

ITonaTue kBa3ucTaTHUECKOro npotecca. Ypasuenue I’ no6oca-/{rorema. I'ereporennas cu-
cTema. YclloBUSl paBHOBecHs (a3 B reTeporeHHoi cucreme. VIHTeHCHBHbBIE U AKCTEHCUBHBIE Ma-
pameTtpel. COnpsbKEHHBIE MMapaMeTpbl. BapuaHTHOCTh IeTepOreHHON CUCTEMBI. Y paBHEHUS CBsI-
3U. YCIIOBUSI yCTOMUMBOIO paBHOBECHUS (ha3bl M T€TEPOT€HHOM CUCTEMBI.

Paznen 2. OOuue cBeieHus 0 AMarpaMMax COCTOSHUS.

PuU3NKO-XMMHYECKasl CYIIHOCTh qUarpaMMbl cocTosiHus. Cucrema KoopanHar. BapuaHT-
HOCTb CHCTEM, H300paXkaeMbIX Ha Auarpamme coctosiHus. HomeHnkiaTypa quarpaMM COCTOSIHHUS.
[{enn Ka4yeCTBEHHOIO aHAJIN3a JUAarpaMM COCTOSTHUSA.

JlnarpaMmbl COCTOSIHUSI B KOOPAMHATAX «MHTEHCUBHBIN napaMeTp | — MHTEHCUBHBIN Na-
pameTp 2». BapuaHTHOCTH cucTeM, H300paXkaeMbIX JUHUEH B TOUKOM. OOIIMil BUA TuarpaMMbl
COCTOAHMS. UMCIIO JTUHUM, UCXONAIIMX W3 HOHBAPUAHTHOM TOYKH. B3auMHOe pacrnosioxeHue
JIMHUM, BBIXOJAIIMX W3 HOHBapuaHTHOU TOYKH. [IpaBuino CpeitHemakepca. COOTHOLIEHUE MEX-
Zy SKCTEHCUBHBIMU ITapaMeTpaMu B TOUKE SKCTpeMyMa JIMHUU. Touka oOpbIBa JTMHUH.

JlnarpaMMbl COCTOSIHUSI B KOOPJIMHATAX «MHTEHCUBHBIN MMapaMeTp — SKCTEHCUBHBIN ITa-
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pametp». BapuanTHOCTh cucteM, n300paxkaeMbix Ha auarpamme. Onpenenenue KoHHOIbI. Pac-
4eT 4YKciia JIMHUK Ha uarpaMmax.

Pa3nen 3. OcHOBHBIE TUIIBI HOHBAPHAHTHBIX PABHOBECUI B OMHAPHBIX CUCTEMAX.

HonBapuantHbie paBHoBecusi 1 tuna. HonBapuanTHble paBHOBecust 2 tuna. Hecrexuo-
MeTpudeckue ¢azpl U ux oroopaxenue Ha P-X u P-T nuarpammax. P-T-X guarpamMmmsl Kak co-
BOKYITHOCTb 3aKOHOMEPHOCTEH, ONPEIEIIAIOINX YCIOBUS CUHTE3a KPUCTAJIIOB JKEJIAeMOro CO-
ctaBa. TepMoAMHAMUYECKUN aHATIN3 MPUYHH, ONPEIESIONINX BUA 00JaCTH TOMOTEHHOCTH U €€
II0JIO’KEHUE Ha UarpaMMe COCTOSIHMSL.

Paznen 4. P-T-X-Y auarpammbl TPOMHBIX CUCTEM.

OcHOBHBIE CBEJIEHHS O CBOMCTBax TpeyronbHuka ['mooca. [locTtpoeHne n3oTepMuuecKux
ceyeHuit P-T-X-Y nuarpammsl TpoitHOM cucTeMbl. MOHOBapHaHTHBIN TpeyrojdbHUK. OCOOEHHO-
CTU TPUAHTYJISALMSA IIPU IOCTPOCHUH H30TepMuueckux cedeHuil T-X-Y npoexkuuu P-T-X-V aua-
TpaMMBbI TPOMHOW CUCTEMBI.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHBIX B akanem.
Bunbt yueOHOM pabOThI EeIMHULIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyIMTOpHBIE 3aHATHS: 2 64
Jlexuuu (Jlek) 1 32
[IpakTuueckue 3ansatus (113) 1 32
CamocrositesbHas padora (CP): 2 80

By KOHTpOJIsI: 3a4€T ¢ OEeHKOM

B 3agyernbix | B actponoM.
Bunpt yueOHoI paboThI eANHULAX yacax

O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 108
AyAUTOpHBbIE 3aHATHSA: 2 o4
Jlextum (Jlek) 1 27
[Ipaktuueckue 3anstus (113) 1 27
CamocrositesbHas padora (CP): 2 54

Bua KOHTPOJIA: 32a4eT ¢ OLeHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«I'emmosorus» (b1.B.J1B.6.2)

1. Heap AuCOMILIMHBI — 00YYEHHE CTYJACHTOB OCHOBHBIM 3HAHUSIM, YMEHUSM, HABBIKAM
B JUArHOCTUKU M KJIacCHU(UKAINKM FOBETUPHBIX KaMHEW, MaTepHaNOB C TMO3UIHNHA (PU3XUMUU
TBEPJIOTO Te€Ja U reMMOJIOTHU. B pazgenax OUCHUILIMHBI PACKPBIBAIOTCS OCHOBHBIE TOHSATHS
TEMMOJIOTH KaK HAayKH O IOBEJIMPHBIX KaMHSIX, TaHBl Pa3JIMYHbIC TUIIBI KiIacCuPUKAIH (TeMMO-
JIOTUYeCcKasi, IPOMBIIUICHHAS, TEXHOJIOTUYECKasl U JIp.), MPUBEIEHBl OCHOBHBIC METOBI TUATHO-
CTUKH ¥ W3YYEHUS MPUPOIHBIX MOHOKPHCTAIIJIOB, JAHO JIETaJIbHOE OMMCAHUE MMPUPOTHBIX MOHO-
KPUCTAIIJIOB B COOTBETCTBUH C COBPEMEHHOW CUCTEeMAaTUKOW. B mpomomkeHne nporpaMMel 00y-
YEHUS OCYIIECTBIISIETCS TIEPEX0]] B M3JI0KEHUH MaTepualia Kypca OT MIPUPOIHBIX K TaK Ha3bIBae-
MBIM MOJU(DUIIUPOBAHHBIM (00JIaropo>KeHHBIM) MPUPOIHBIM U MCKYCCTBEHHBIM MOHOKPHUCTAJ-
JaM ¥ MaTepHaiaM.

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00y4aIOIMIACA 10JIZKeH

Obnadams CIEeTyIONTUMA KOMITETCHITHSMU:

—CTOCOOHOCTBIO MPOBOJUTH AHAIU3 CBHIPhS, MAaTEPHAJIOB W TOTOBOW MPOAYKIIHH, OCY-

IIECTBIISITH OLICHKY pe3ynbTaToB anaiu3a ([TK-10);
—TOTOBHOCTBIO UCITOJIb30BaTh 3HAHUS OCHOBHBIX (DH3WUYECKUX TECOPUM NJIsl pEUICHUS BO3-
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HUKAIONMX (PU3MYECKUX 3a/lad, CaMOCTOSTEIbHOIO NMPHOOpeTeHHs (U3MUECKUX 3Ha-
HUH, A7 TOHUMAaHUS IPUHLIUIIOB PabOThl TPUOOPOB M YCTPOICTB, B TOM YHCJIE BBIXO-
JSLIMX 32 IPeAeNbl KOMIETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);

3uame:

- CoBpeMeHHbIE (PU3UKO-XMMUYECKHE METOBI UCCIIEJOBAHUS U TUArHOCTUKU

IOBEJIMPHBIX KAMHEH.

- O061ue NpUHLIKIBI KJaccu(PUKALUU IPUPOIHBIX, APArOLIEHHbBIX

MOHOKPHUCTAJNINYECKUX KAMHEN U 3HATh UX I'PYIIIHI.

-OLieHOYHbIE TapaMeTphl FOBEJIMPHBIX KAMHEHW U PUHLUIIBI CePTUDUKALIH.

Ymems:

- [lonp30BaThCsA reMMOJIOTMYECKUMU IPUOOPAMU U ONIPENIEISTh CBOMCTBA FOBEIMPHBIX

KaMHEH.

- OnpenensaTh KaueCTBEHHBIE XapaKTEPUCTUKH IIPUPOJHBIX IPAroLeHHBIX MOHOKPUCTAII-
JIOB.

Braoemy:

- HaBblkaMu JMarHOCTUKHM NPUPOJHBIX MOHOKPHUCTAJIOB 10 COBOKYITHOCTH CBOMCTB.

- HaBpikamu ompeneneHust pU3MUECKUX U XUMHUYECKUX CBOWCTB NPHUPOIHBIX U HCKYC-
CTBEHHBIX IOBEJIMPHBIX KAMHEHN M MaTepUaioB, a TaK K€ ONPEIEIIATh UX KaUeCTBEHHbIE XapaKTe-
PHUCTHKHU.

3. KpaTkoe coaep:kanue JIUCHUIITIHHBI

Mopyns 1. BBegenue B reMMoJIOTHIO.

1. Beenenue. [Ipupoansie qparoneHHble MOHOKPUCTAIUIBI KaK OOBEKT HCCIIETIOBAHMUS
remMosioruu. Llenn M 3amauu, oOBEKThl U METOJbl UCCIIEAOBAaHUM (BHU3yaslbHbIE, HUHCTPYMEH-
TajbHbIE), IPUOOPBHI, annaparypa.

2. [TpuHIMMBl KIacCCU(PUKALIUN TPUPOIHBIX IPArOLUEHHBIX MOHOKPUCTAIUIOB, COBpE-
MeHHbIe Kiaccupukauuu. [JoHsATHE «IparolleHHbIl KaMeHb» B pa3iIM4HbIX acnekrax. [IpaBuna
CIBJO (MexayHapoiHast KoH(peepalus o I0BEIUPHbIM KaMHAM, U3AETUIM U3 cepelpa, anMa-
3aM U xemuyry). OtHomenue Poccun x CIBJO.

3. ®U3NKO-XUMHUUYECKUE CBOMCTBA IPHUPOJHBIX JPAaroleHHBIX MOHOKPHUCTAJIIOB
(uBeT, O1eCK, TBEPIOCTh, INIOTHOCTh, ONTHYECKHUE CBOMCTBA, aOCOpOIns, OCOOCHHOCTH), BHU3Y-
JIbHBIE M HHCTPYMEHTAJIbHBIE METOJbl AMarHOCTUKH. [Ipubopsl, anmaparypa (MUKPOCKOIL, UM-
MEPCHUOHCKOTII, MOJIIPUCKON, pedpakTOMETp, CHEKTPOCKOIN, auxpockon, YdP-mammna). LleHTpsl
OKpackH, crieKTpo(oToMepHs U olleHKa 1BeTa o cucreme GIA.

Monynb 2. [IpupoaHble 0BETHPHbIE MOHOKPUCTAILIIBI .

4. [Tpupoanble IOBeNMpHBIE KaMHHU (I€MMOJIOTHUYECKAasi XapaKTEepUCTHKA, METOJIbI
UJICHTU(PHUKAIIMY, MECTOPOXKACHUS): alIMa3, Ipo3payHble (OrpaHOYHbIE) IOBETUPHBIE KaMHU (TP.
KOpyHJa, Tp. Oepuiia, Xpu300epui, IUHENb, TP. FpaHara, Ip. KBapla u Jp.); HEpo3payHble

(roBeNTMPHO-TI0/IeI0UHbIE) KaMHU: OJIaropoHbIi omnai, Oupro3a, HeQpHT, KaJeuT, XPU30-
npas, J1a3ypuT U JIp.

5. OpraHoreHHble IOBEIUPHBIE MaTepUalbl (JKEMUYT, IIEPIAMyTp, SIHTapb, KOpaul U
1p.); TEMMOJIOTMYECKasl XapaKTePUCTHKA, METO/IbI TUAaTHOCTUKH.

Monyns 3. MoauduimpoBanHble TPUPOAHbIE MOHOKPHCTAILIIBI.

6. O6naropaxuBaHusl MPUPOIHBIX JAPArOLEHHBIX MOHOKPUCTAJIOB. MeTOIbI MOAH-
(GUIMpOBaHUS W JUArHOCTUYECKHE MPU3HAKM OO0JAaropaXMBaHUs, CHOCOOBI PACIO3HABAHUS
00J1arOpOKEHHBIX KaMHEH.

Monyinb 4. UckyccTBEHHBIE aHAJIOTH IPUPOAHBIX MOHOKPUCTAINIOB M UX UMHUTALINN.

7. [TpOMBIIITIEHHBINA POCT UCKYCCTBEHHBIX aHAJIOIOB MPUPOJHBIX MOHOKPHCTAJIOB,
TpeOOBaHUs K BbITycKaeMoil mpoayKiuu. Mcropuueckas cripaBka 0 pa3BUTUU MPOMBIIUIEHHOTO
CHHTE€3a U pOCTa JIParoleHHbIX KaMHEH, OCHOBHbIE MeTO/bl pocTa. O0NMacTH NpPUMEHEHHUs HUC-
KYCCTBEHHBIX aHaJOI'0OB IPUPOJIHBIX KAMHEH, MX JTOCTOMHCTBA U IPEUMYILECTBA MEPEA IPUPOI-
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HBIMH KaMHSIMH.

8. Haubonee mupoko pacnpocTpaHEHHbIE HCKYCCTBEHHBIE HOBEIUPHBIE KaMHU, UX
TEMMOJIOTHYECKAsT XapaKTePUCTHUKA, METOIbl HIACHTH(UKAIMK, KIIOYEBbIC IHUArHOCTUYECKHE
MPU3HAKU OTIWYUS UCKYCCTBEHHBIX IOBEJIMPHBIX KAMHEH OT MPUPOIHBIX. DUPMBI-IOCTABIIUKH.

9. Nmvurtanuu. Bunbl uMutanuii (M3 MpUPOIHBIX, UICKYCCTBEHHBIX MaTEpPHAJIOB, CO-
CTaBHBIC KAMHH); CIIOCOOBI M METO/IbI pACIIO3HABAHUS UMHUTAIIUN.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHBIX B akanem.
Bunpl yueGHO# paboThI eqUHULIAX Jacax

O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AYAUTOpPHBIE 3aHATHS: 2 64
Jlexuunu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 1 32
CamocrositesbHas padora (CP): 2 80

Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

B 3auernbix | B acTtponom.
Bunasr yue6HOM paboThI eAMHULAX yacax

O01mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 4 108
AyIUTOpHBbIE 3aHATHS: 2 54
Jlexuuu (Jlek) 1 27
[IpakTuueckue 3ansatus (113) 1 27
CamocrositesibHas padora (CP): 2 54

Bua KOHTpOJIsi: 3a4eT ¢ OLEHKOM

AHHOTanus padoyeil NPOorpaMMbl AU CHHUILIMHBI
«MeToabl ucciaenoBanus marepuaion gporonuxn» (61.B.71B.7.1)

1. Heasb aucuMmiInHbl — GOPMUPOBAHUE ONPEAEIEHHOr0 00beMa 3HAaHUM U HeoOXO0U-
MBIX HaBBIKOB, IOCTaTOYHBIX JUIS CAMOCTOSTEIBHOTO BBIOOpa METOJIa aHAJIN3a PA3IMYHbIX MaTe-
puanoB GOTOHUKH (MOHOKPUCTAJIJIOB, CTEKOJI, KOMIO3UTHBIX U THOPUAHBIX MaTE€pHalioB), B 3a-
BUCHUMOCTH OT Kpyra pelaeMbIX UCCIIe0BAaTENbCKUX 3a/1a4.

2. B pe3yabTrare udy4eHusi AMCUMILIMHBI 00y4AIOLIUIACH JOJIKEeH:

Obnadamye CleAyOIMUMU KOMITETEHIIUAMU:

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUjIa TEXHUKH 0€30I1aCHOCTH, MPOU3BOJCTBEH-
HOM caHUTapuu, MOKapHOU OE30MaCHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OLCHUBATh Ia-
pameTphl MPOU3BOACTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, IyMa,
U BUOpaImu, ocBerieHHocTH padounx mect (ITK-5);

- TOTOBHOCTBIO K OCBOEHHIO M HKCIUIyaTallMM BHOBb BBOJUMOIO OOOPYIAOBaHUS
(IIK-8);

- CIIOCOOHOCTBIO AaHATM3UPOBATh TEXHUUECKYIO TOKYMEHTAIUIO0, ToAOupaTh 00opy-
JIOBaHKE, FTOTOBUTH 3asBKU HA MPUOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO MPOBOJUTH AHAJIHM3 CHIPbs, MAaTEpUANOB U TOTOBOH MPOIYKIIMH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO TUIAHUPOBATh U MPOBOAUTH (PU3UUECKHE U XMMHUYECKHE SKCIIEepH-
MEHTBI, IPOBOAUTH 00pabOTKY UX Pe3y/IbTAaTOB M OLIEHUBATh IMOTPEIIHOCTH, BBIJIBUTATh THIIOTE-
3bl U YCTAHABJIMBATh IPAHUIBI UX PUMEHEHUS, IPUMEHATh METOABI MaTEMATHYECKOTO aHAJIN3a
U MOJICTTUPOBAHMUS, TCOPETHUECKOTO U dKCTIepuMeHTaIbHOro uccienoBanus (ITK-16);

- TOTOBHOCTBIO NPOBOJNUTH CTaHAAPTHBIE M CEPTU(UKALMOHHBIC UCIBITAHUS MaTe-
pHAaJIOB, U3CIUI 1 TexHOoTornueckux mporeccos (ITK-17);
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3name:

- COBPEMEHHOE COCTOSHHE B OOJIACTH HCCJEJAOBAHUS CTPYKTYPHl M COCTaBa MOHOKpPH-
CTaJIJIOB.

- TEOPETUYECKHE OCHOBBHI M KJIacCH(PHUKAIMIO METOAOB aHAIM3a, 00J1acTH MX MPUMEHE-
HUSI, BO3SMOKHOCTH ¥ OTPAHUYCHHS.

- YCTPOWCTBO M (PYHKIIMOHATBHBIE BO3MOKHOCTH OOOPYIOBAHHUS, HCIIOIB3YEMOTO JIIs

aHaJu3a.

Ymemn:

- HHTEPIIPETUPOBATH PE3YJIHTATHl aHAIM3a MAaTEPHAIOB PACCMOTPEHHBIMH B Kypce METO-
JIaMU.

- CpaBHUBATh U COMOCTABJIATH PE3YJIbTAThl UCCIICIOBAHMUS MAaTEPUATIOB PAa3HBIMU METO-
JIaMU.

- BBIOMpATh METO/] aHaJIM3a UCXO/sl U3 MOCTABJICHHBIX 33]au UCCIIEI0BaHMs U XapaKTepu-
CTHK UCCIIElyeMOr0 MaTepuaia.

Braoemy:

- HaBbIKAMHU MCIIOJIb30BaHMSI METOJIOB aHAjIW3a /ISl PELICHUs NMPAKTUUYECKUX HAY4HO-
MCCJIE0BATEIbCKUX 3aau.

3. KpaTkoe coaep:kanue JIUCHUIITHHBI

1. Beenenue. Knaccuduxanuus MeTonoB GU3NKO-XUMHUUYECKOTO aHATIN3A.

2. Tepmuueckue MeTonbl aHanmza. Tepmuuecknii W auddepeHnnaIbHO-TePMUIECKUN
METOAbl aHanu3a. TepMorpaBuMeTpudeckuil U auddepeHInanIbHO-TepMOrpaBUMETPUYECKUN
metoabl aHanm3a. OOopynoBanue mnsi tepmorpaduu. TpeboBaHust K dTamoHam. Bunm KpuBbix
ATA u TT'A. ®akropsl, Bustomue Ha Bua kpuBbix JITA u TI'A. Tepmora3zoBoitomMomeTpuye-
ckuil aHasn3. TepMOodIIeKTpOMETpUYECKUNA aHanu3. [InnaToMeTpuYecKuid aHajus.

3. Meroapl MccaeoBaHUs CTPYKTYphl MarepuaioB. PeHTreHo¢a3oBblii U pEHTTEHO-
CTPYKTYPHBIN aHaN3. B3anmonelncTBie peHTIeHOBCKOIO M3JIy4eHHs! C BEUIECTBOM. Y paBHEHUE
Bynbga-bparra, npasuna Jlays. [IpyHIMIBE 1 BO3MOXKHOCTH METOJa MOPOIIKA, 000pyA0BaHHE,
pacuer audpakrorpamMm. OmnpeneneHue KaTeropuu, CUHTOHUM, apaMeTPOB PELIETKH, pEeHTre-
HOBCKOH IJIOTHOCTH KPUCTAJUIOB. BiusiHMe pa3MepoB 4acTUI] HA PEHTI€HOBCKYIO TU(PAKINIO B
HuXx. [TomHonpoduibubiii Meron PutBenbna. CoBpeMeHHBbIE METOJIbI KOMIIBIOTEPHOTO pacueTa
TU(PPaKTOrpaMM.

4. Ontnueckas crnektpockonus. CHekTpsl MOIJIOMIEHUs U TpomyckaHus. PaccesHue.
OxctuHKMsA. CedeHus noriomeHus. J(namna3oH npo3payHocTy MaTepuana. BiausHue Ha normio-
IIEHUE KPHUCTAJUIOB U CTEKOJ MPUMECEH MEePEeXOJHBIX U peAKO3eMeNbHbIX HOHOB. CriekTpodo-
TOMETPBHI.

5. DnemMeHTHbIN aHanu3. DJIEKTPOHHO-30HOBBIN PEHTIC€HOCIIEKTPAIbHBIM MUKPOAHAIINU3.
Teopetnueckre ocHOBBI MeTona. BropuuHble M 0OpaTHOpacCesHHBIE 3JEKTPOHBI, XapaKTepH-
CTMUYECKOE U3TydyeHue. Y CTpoicTBO MUKpoaHanu3aropa. VccrienoBanue moBepxHOCTH, (pa30BOro
U 3JIeMEHTHOro coctaBa. Oco0eHHOCTH MOArOTOBKM 00pa3noB. TpeboBaHus K dTaloHaAM. DMHC-
CHOHHBIH MUKPOCHEKTPAIbHBIM aHAIN3 C JIa3epHBIM 0TOOPOM IpoObl. KauecTBeHHBIH 1 KoIHue-
CTBEHHBI AMHUCCHOHHBIM aHanHu3. YCTPOWCTBO JIa3epHOTO0 MHUKpoaHaiu3aropa. Moaudukanuu
METO/a.

6. MccnenoBanusi MatepuaioB METOJAaMHU ONTUYECKOM MHUKpocKonuu. BozmoxxHOoCTH
ONTUYECKOTO aHaju3a. BBl MUKpOIpenapaToB M CIOCOObI UX NMPUroToBieHUs. M3ydyeHue
MaTepuajoB B IUIOCKO-TIOJISPU30BAHHOM MapajyIeIbHOM, CXOJASAIIEMCS U OTPaKEHHOM CBETE.
MeTtonbl U3MEpEHMsI MOKa3aTelsl MPETOMIIEHUS W30TPOIHBIX M AHU30TPOIHBIX MaTEpHAIOB.
N3Mepenne MUKpOTBEpIOCTH MaTepuanoB. FcciaegoBaHue HampsiKEHUN MOJSAPU3ALMOHHO-
ONTUYECKUM MeTo10M. OO0pyAOBaHHE IJIsi ONITUYECKUX UCCIICIOBAHUI.

4. O06beM yueOHO# JUCUUIIIMHBI
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B 3aueTHBIX B akazem.
Bunast yueOHoIi paboThI €AMHULIAX qacax

OO01masi Tpy10eMKOCTh M CUMILIMHBI 10 Y4e0HOMY ILJIAHY 5 180
AyIMTOpHBIE 3aAHATHS: 2 64
Jlexumu (Jlek) 1 32
Jlaboparopusie paboTs (JIP) 1 32
CamocrositesibHas pa6ora (CP): 2 80
Bun koHTpoJisi: sk3amMeH 1 36

B 3auetHbIx B acTponom.
Bunast yueOHoIi paboThI €AMHULIAX qacax

O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 135
AyAUTOpHBbIE 3aHATHS: 2 94
Jlexuunu (JIek) 1 27
JlaGopaTopHbie paboTsI (JIP) 1 27
CamocrositesbHas padora (CP): 2 54
Bun koHTpoOJISI: DK3aMeH 1 27

AHHOTaNUsl NPOrpaMMbl Y4eOHOM JUCHHILIMHBI
«MeTtoabl ucciien0BaHNsI MaTepuaioB diekTpouukn» (b1.B./1B.7.2)

1. Heap aucuunjaumHbl — GOPMHUPOBAHHUE OINPEACIICHHOIO0 00beMa 3HAaHUK M HEOOXOIH-
MBIX HaBBIKOB, JOCTATOYHBIX JIJISI CAMOCTOSITEILHOTO BRIOOpa METO/1a aHAJIU3a Pa3IMYHbIX MaTe-
pHAJIOB 3JEKTPOHUKH (MOHOKPHUCTAIUIOB MOTYIMPOBOAHUKOB, KOMIO3UTHBIX U TUOPHUIHBIX MaTe-
pHYaoB), B 3aBUCUMOCTH OT Kpyra pelaeMbIX UCCIIeIOBATEIbCKUX 3a/1ad.

2. B pe3yabTaTe M3y4eHUs IMCHUILINHBI 00y4aI0 M IACH J0JIZKeH:

Obnadams CIEYIOUTUMA KOMITETCHIIHSMU:

- CIIOCOOHOCTBIO MCIIONIb30BATh MpaBUila TEXHUKHU 0€30MacHOCTH, IPOU3BOJCTBEH-
HOWM CaHUTapuH, MOKAPHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OIICHUBAThH Ia-
paMeTpsl MPOU3BOJICTBEHHOTO MUKPOKIMMATA, YPOBHS 3aMbIJICHHOCTH M 3ara30BaHHOCTH, IITyMa,
U BUOpaIuu, ocBerieHHocTH padbounx mect (ITK-5);

- TOTOBHOCTBIO K OCBOEHHUIO M IKCIUTyaTalldd BHOBBH BBOJUMOTO 00OPYIOBaHUS
(TIK-8);

- CIIOCOOHOCTBIO aHATM3UPOBATh TEXHUUECKYIO TOKYMEHTAIUI0, MoAOUpaTh 000py-
JIOBaHKE, TOTOBUTH 3asBKU Ha PHOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- CITOCOOHOCTBHIO TIPOBOJUTH AHAJINU3 CHIPhsi, MATEPHAIIOB M TOTOBOHM MPOIYKIIHUH,
OCYILIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([1K-10);

- CMOCOOHOCTRIO TIAHUPOBATH U MPOBOJIUTH (PU3UYECKHE U XUMUUYECKHUE IKCIIEPU-
MEHTBHI, TIPOBOJIUTH 00PaOOTKY MX PE3yJbTaTOB M OIEHUBATH MOTPEITHOCTH, BBIJIBUTATh TUITOTE-
3bl U YCTAHABIIMBATh IPAHULbl UX MPUMEHEHHUS, IPUMEHATh METOAbl MATEMATUYECKOTO aHAIN3a
U MOJIETTUPOBAHMUS, TEOPETHUECKOTO U dKCIiepuMeHTanbHoro uccienaoBanus (ITK-16);

- TOTOBHOCTBIO MPOBOJIUTH CTaHIAPTHBIC U CEPTU(GUKANMOHHBIC UCTIBITAHUS MaTe-
pHaJIoB, U3JCIHUI U TexHOIornYeckux mnporeccos (ITK-17);

3unameo:

- COBPEMEHHOE COCTOSHUE B O0JIACTH MCCIIEIOBAHUS CTPYKTYPBI U COCTaBa MaTEepPHaIOB
AIEKTPOHHKHU.

- TEOPETUYECKHE OCHOBBI U KJIacCH(PHUKAIMIO METOAOB aHalM3a, 00JacTh MX MPUMEHE-
HUSI, BO3SMOKHOCTH ¥ OTPAaHUYCHHS.

- YCTPOWCTBO M (PYHKIIMOHATBHBIE BO3MOXHOCTH OOOPYIOBAHMSI, MCIIOIB3YEMOTO IS
aHaJu3a.
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Ymems:

- UHTEPIPETUPOBATh PE3YJbTaThl aHAJIN3a MAaTEPUAIOB PACCMOTPEHHBIMU B KypCe METO-
JlaMH.

- CpPaBHMBAaTh U COIOCTAaBISATh PE3YJIbTAThl UCCIIEOBAHMSI MAaTEpUaIOB Pa3HbIMU METO-
JlaMH.

- BBIOMpATh METOJ aHAJIM3a UCXOJS U3 MOCTABICHHBIX 337a4 UCCIICAOBAHUS U HUCCIIEye-
MOT'0 MaTepHaia.

Braoemy:

- HaBBIKAMHU MHCIIOJIb30BAHMSI METOJOB AHAIW3a IS PELICHHsS IPAKTUYECKUX HAYYHO-
MCCJIE0BATEIbCKUX 3a/1au.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

1. BBenenue. Kiaccuduxanus MeTon0B GU3NKO-XUMHUECKOTO aHATTN3A.

2. Tepmuueckue MeToJbl aHaiuu3a. TepMuueckuid M TudepeHInaTIbHO-TEPMUUECKUI
MeTOoAbl aHanu3a. TepMorpaBuMeTpudeckuii u nuddHepeHInarTbHO-TEPMOTPABUMETPUIECKUN
meroabl aHanuza. OOopynoBanue ans tepmorpaduu. TpeboBaHus K 3TagoHam. Bujx kpuBbix
ATA u TT'A. ®akropsl, Bausome Ha By KpuBbix ITA u TI'A. TepmorazoBoiatoMoMeTpuye-
CKHM aHanu3. TepMOAIEKTPOMETPUYECKHUI aHanu3. J{uaaToMeTpuueCcKuil aHaIn3.

3. Metoapl uccieoBaHUs CTPYKTYypbl MarepuanioB. PeHTreHo(]a3oBblii U pEHTreHO-
CTPYKTYpHBIN aHanu3. B3anMozelicTBue PEHTTEHOBCKOTO M3JIy4YEHUs C BELIECTBOM. Y paBHEHHUE
Bynsda-bparra, npasuna Jlays. [IpuHIunbe 1 BO3MOKHOCTH METO/a MOPOILKa, 000PYAOBaHUE,
pacuer audpakrorpamm. OnpeseneHue KaTeropuu, CUHIOHUH, NapaMeTPOB PEILETKH, PEHTIe-
HOBCKOH TUIOTHOCTH KPHUCTAJUIOB. BiusiHMe pa3MepoB 4acTHUI] HA PEHTI€HOBCKYIO TU(PAKIUIO B
HuX. [lonnonpoduibubiii Meton Putsenbna. CoBpeMeHHbIE METO/bI KOMIBIOTEPHOIO pacueTa
TG PaKTOrPaMM.

4. Ontnueckas cnektpockonus. CHEKTpsl MOIVIOIIEHUS M NpOIycKaHusa. PaccesHue.
Oxctunkiusa. CedeHus norjiomieHus. Jlnanazon npo3pavyHoCTH Marepuana. BiusHue Ha morio-
IIeHUE KPUCTAJIOB M CTEKOJ NMpUMeced MEepeXOJHbIX U peAKo3eMeNbHbIX HOHOB. CriekTpodo-
TOMETPBHI.

5. DnemMeHTHbIN aHanu3. DJIEKTPOHHO-30HOBBIN PEHTIC€HOCIIEKTPAIBbHBIM MUKPOAHAIIN3.
Teopetnueckre OCHOBBI MeTo/a. BropuuHble M 0OpaTHOpaccesHHbIE 3JEKTPOHBI, XapaKTepH-
CTMUYECKOE U3TyueHue. Y CTpoiicTBO MUKpoaHaiu3aTopa. MccnenoBanue moBepXxHOCTH, (pa30BOro
U 3JIEMEHTHOro cocTaBa. OcoO0eHHOCTH MOArOTOBKM 00pa3noB. TpeOoBaHus K dTaloHaAM. DMHUC-
CHOHHBIH MUKPOCHEKTPAIbHBIM aHAIN3 C JIa3epHBIM 0TOOpPOM IpoObl. KauecTBeHHBIH U KoIHue-
CTBEHHBI AMHUCCHOHHBIM aHanu3. YCTPOHCTBO JIa3epHOr0 MUKpoaHanu3aTopa. Moaudukanuu
METOJa.

6. MccnenoBanuss MaTrepuagoB METOJAaMHU ONTUYECKOM MHUKpocKonuu. BozMoxHOCTH
ONTUYECKOTO aHaylu3a. Buapl MUKponpenapaTtoB M CHocoObl UX HpUTOTOBIEHUA. M3ydeHue
MaTEepUaIoB B IUIOCKO-NOJISPU30BAHHOM MapaJIENbHOM, CXOIALIEMCS U OTPa)KEHHOM CBETE.
MeTtoapl U3MepeHus MoKazaTessl MPeJOMIIEHUS M30TPOMHBIX M aHU3OTPOIHBIX MAaTepHaloB.
W3mepeHne MUKpPOTBEPAOCTH MaTepuanoB. lccienoBaHue HamnpsyKEHUH IMOJISPU3aLOHHO-
onTuYecKuM MeTo oM. O60opyI0oBaHKE ISl ONTHUYECKUX UCCIIEIOBAHUM.

4. O0beM y4eOHOM JUCHHUILJIMHBI

B 3aueTHbIxX B akanem.
Bunpr yue6HOM paboThI eIUHUIIAX gacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyIMTOpHBIE 3aHATHS: 2 64
Jlexruu (JIek) 1 32
JlabopaTtopHbie padoTsl (JIP) 1 32
CamocrosiTesbHas padora (CP): 2 80
Buja xoHTpoJisi: 3k3amMeH 1 36
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B 3aueTHbIx B actponom.
Bunet yue6HOM paboThI €AMHUIIAX qJacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 5 135
AYAUTOpPHBIE 3aHATHS: 2 54
Jlexuunu (Jlek) 1 27
JlaGopaTopHsbie padoTsI (JIP) 1 27
CamocrositesbHas padora (CP): 2 54
Bua KOHTpPOJISA: IK3aMeH 1 27

4.5. llpaktuku (b2)

AHHOTanus padoyeil NPorpaMMbl AU CHHUIIIMHBI
«IIpaKkTHKAa 110 MOJTy4eHHIO IEPBUYHBIX NPO(QECCHOHATBHBIX YMEHHH H HABBIKOB»
(b2.Y.1)

1. IleJb NPAKTHKHU 110 MOJTYYEHUIO NEPBUYHBIX IPOPECCUOHATIBHBIX YMEHUN U HAaBBIKOB
(yaeOHOH) — moJy4YeHHEe CTYACHTaMH OOIIMX IMPEJICTaBICHUH 00 TEXHOJOTHSIX POCTa KPHCTa-
JIOB U TOJIyYEHHs] MAaTepUAJIOB JEKTPOHUKH, 3HAKOMCTBO € pabOTON NpEANpHUSATUH U TEXHOJIO-
TUYECKHUX JIMHUM 1O U3TOTOBJIEHUIO U3/IEINM UX 3TUX MATEPHAJIOB, a TAKXKE MOJy4YEeHUE NIEepBU Y-
HBIX IPO(PECCUOHATBHBIX YMEHUH M HABBIKOB IIyTEM CAMOCTOSTEIbHOTO TBOPUYECKOI'O BBIIIOIHE-
HUS 3a]a4, IOCTABJIEHHBIX POrPaMMON IPAKTUKHU.

2. B pe3yabTaTe NpOXoKAeHUS Y1eOHOH NPAKTHKHU CTYAEHT H0JIKEH

Obnaoamse cnenyromumu npodeccnoHabHbIME Komnerennusyu: [1K-1, 2, 3,4 5, 6, 8, 9,
10, 11, 16, 17, 18, 19, 20.

3nams:

— OCHOBHBIE CIIOCOOBI POCTa KPUCTAJIIOB,

— OCHOBHBIE CITOCOOBI ¥ TEXHOJOTMUYECKHE MapaMeTpbl IPOU3BOJICTBA U3AETHI AIIEKTPOHUKH U
HAHODJIEKTPOHUKH;

Ymems:

— OINpeAesATh BUJ U Ha3HAYEHUE MATEPHAIIOB DJIEKTPOHUKH,

Braoemy:

— KOMIUIEKCOM IE€pBOHAYaJbHBIX 3HAHUN W TMPEACTaBIEHUH 00 OpraHu3alvy MPOU3BOJCTBA
MaTepuasoB EKTPOHUKHU U U3ENINN HAa UX OCHOBE;

— HaBBIKaMH U3JIO’KEHUS IOJyYEHHBIX 3HAHUW B BUJE OTYETA O NMPOXOKAECHUH IPAKTUKH, OIH-
CaHMs UCXOJHBIX MAaTEPHAJIOB, TEXHOJIOIMUYECKOIN CXeMbl POU3BOICTBA, KOHTPOJIS KauecTBa
TOTOBOM NMPOYKIUH.

3. Kparkoe conepxanue yueOHOM NPaKTHKH

VYuyebHas mpakTHKa MPOBOAUTCS B 4 cemecTpe B (hopMe TEOPETHUECKUX 3aHATUH M JKC-
KypCHil.

1. O3HakoMmJIEHHE C HCTOpUEH NPOU3BOJACTBA MOHOKPUCTAJUIOB, APYTUX MaTepUalOB
AIIEKTPOHUKHU U U3JENUN Ha UX OCHOBE, MIPUPOJHBIMU MaTepUalaMy, UCIIOJIb3yEMbIMH JJI 3TUX
Lesen.

Kpucrannsl 1 uX MECTO B HCTOPUU YETIOBEUECTBA.

Tunsl 1 BUABI MaTepranoB 3JMeKTpoHKH. [lepciekTHBbI pa3BuTUS (YHKIIMOHATIBHBIX Ma-
TEPUATIOB JIEKTPOHUKH.

[Tocenenne TeMaTHYeCKUX SKCIO3ULIUN MYy3€€B U BHICTABOK.

2. Tlocemenne AEMCTBYIOMNX IPEAIPUATHN 110 IPOU3BOACTBY MAaTEPUAJIOB 3JIEKTPOHUKH
1 (OTOHUKHU U U3/I€IHUH HA UX OCHOBE.

O3HaKOMJICHHE C OCHOBHBIMH TEXHOJIOTUYECKHMH CTaJMUAMU U crocobaMu pocra Kpu-
CTAJUIOB U TPOU3BOJCTBA MATEPUAIOB 3JIEKTPOHUKH, CBOMCTBAMHU M3JEIMHA M OOJACTAMM HMX
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PUMEHEHHS.

3. O3HakoMJIeHHE C TEPCHEKTHBHBIMH HAayYHBIMH pa3paboTkamMu B 00JaCTH CO3TaHHSA
MaTepuasioB >IEKTPOHUKHN U (oTtonuku. [locemenne HaydHbIx nabopaTtopuii Kadeap u 3HaKOM-
CTBO C OpraHM3anuei paboThl B UCCIEI0BATENLCKON 1a00paTOpUH.

4. IToaroToBKY OTYETa O MPOXOXKJICHUN YUCOHOW MPAKTHKH.

TpeboBanust, npeabaBIseMble K HATMCAHUIO U TIPEICTABICHUIO OTYETA.

KonkpetHoe copepkanne ydeOHOW MPAKTHKK ONPEACIAETCS C YYETOM BO3MOXKHOCTEH U

UHTEpECcOB Kadeapbl, OpraHu3yIoUel NPaKTUKY, U TPUHUMAIONIEH OpraHu3aluy.

4. O0beM y4eOHOI IPAKTHUKH

. B 3auernbix | B akagem.
Bunpl yueGHO# paboThI
eIUHHLIAX yacax
O01mas Tpy10eMKOCTb JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3,0 108
CamocrositenbHasn padora (CP) 3,0 108
CamMocToATeIbHOE MOTYYEHHE U OCBOCHHE 3HAHUM, YMEHUU 3.0 108
Y HABBIKOB B COOTBETCTBUH C IPOrPaMMOM '
Buja UTOroBOro KOHTPOJISA: 3a4eT ¢ OLEHKOM - -
N B 3aueTHbIx B actpo-
Bunel yue6HoI paboThl
€IMHHIIAX | HOM. Hacax
Oomnras TPYAOEMKOCTDb JUCIHMIIIMHBI 110 yqe6HOMy IJIaAHY 3,0 81
CamocrositesbHast padora (CP) 3,0 81
CaMocTosATeIbHOE MONYYeHHEe U OCBOCHHE 3HAHUM, YMEHUN 30 81
Y HaBBIKOB B COOTBETCTBUU C ITPOTPAMMOM '
Bua uTOroBOro KOHTpOJIA: 3a4eT ¢ OLEHKOM — _

AHHOTANUs padoyeil MPOrpaMmMbl JUCHUILIIHHBI
«IIpakTHKa Mo MoJIy4eHuI0 MpPo(pecCuoOHATbHBIX YMEHUI U ONbITA
npogeccuoHanbHOI aesteabHocTH (B2.11.1)

1. Heap npakTUKM 1O MOJIYYEHHUIO MPO(ECCHOHATBHBIX YMEHHUM M OIbITa MPOQeccuo-
HAJIBHOUN JeSTeNbHOCTH (IIPOU3BOJICTBEHHOM) — MPAKTHUECKOE U3YUEeHNE TEXHOJIOTHUECKHUX K-
JIOB TIPOU3BO/ICTBA MATEPHUATIOB AIEKTPOHUKHU U (DOTOHHUKH, CTPYKTYPBI MPEANPUITHS, METOJIOB U
O0COOCHHOCTEH yIpaBieHHs MPOU3BOACTBEHHBIM MporieccoM. PopmupoBanre y o0ydaronerocs
CIIOCOOHOCTH OCYILIECTBIISITh TEXHOJOTHUYECKHUM MPOLIecC MPOU3BOACTBA MAaTEPUAJIOB B COOTBET-
CTBUHU C PETTIAMEHTOM.

2. B pe3yjbTare H3y4YeHUs JUCHUILIMHBI 00y4arOIIHiicH H0/KEH

Obaaoams cnepyommmu npodeccuoHanbHbiMu KomnereHuusamu: 11K-1, 2, 3, 4, 5, 6, 7,
8,9, 10, 11, 17, 18, 19, 20.

3namo:

— TEXHOJOTMYeCKHE TIpPOLEecChl U OCHOBHOE TEXHOJIOTHMYECKOE
UCIOJIb3YEMOE B ITPOU3BOJICTBE MAaTEPUAIIOB AIEKTPOHUKU U (POTOHUKHU;

—  OCHOBHBIC TIPUHIIUTIBI, METOJIBI U (POPMBI KOHTPOJISI TEXHOJIOTMYECKOTO Tpoliecca U Kayde-
CTBA MIPOAYKITUH,

— OCHOBHBIC HOPMATHBHBIE JJOKYMEHTHI M0 CTaHAAPTH3ALNHN U CePTUPHUKAIIUH TPOTYKITUH
MPEANPUATUNA TIO IPOU3BOICTBY MaTepHUasioB SJIEKTPOHUKH;

obopymoBaHue,

— TMpaBwWiIa TEXHUKHA 0€301acHOCTH u MIPOU3BOACTBEHHOM CaHUTapHH;
OpPTaHU3AIMOHHYIO CTPYKTYPY MPEINPUSATHS,
Ymems:
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— HCIOJIb30BaTh TEXHUUECKUE CPEICTBA [l U3MEPEHHsI OCHOBHBIX IIapaMEeTPOB TEXHO-
JIOTMYECKOTO MPOoLecca, CBOMCTB ChIPbs M MPOILYKIMU MPEIIPUATHI 110 IPOU3BOJCTBY MaTepHa-
JIOB 3JIEKTPOHUKH;

— aQHAIM3UPOBaTh TEXHUYECKYIO JOKYMEHTALMI0, pEeaJM30BbIBATh Ha IPAKTUKE
TpeOOBaHUS HOPMATUBHON JOKYMEHTALIUH.

Bnaodemy:

— METO/laMU IIPOEKTUPOBAHMSI TEXHOJIOIMUYECKUX JIMHUHA U 10J00pa TEXHOJIOTHYECKOTO
000py10BaHUs, METOJaMH YIIPABJIEHUS TEXHOJIOIMYECKMMHU IIPOIIECCaMK ITPOU3BO/ICTBA;

— CIIOCOOHOCTBIO W TOTOBHOCTBIO OCYILECTBIISTH TEXHOJOTMUECKUI IPOLIECC B COOTBET-
CTBHU C PEIIIAMEHTOM.

3. KpaTtkoe cogep:xaHue TUCHHUILTHHBI

[Ipon3BocTBEHHAs MPAKTUKA COCTOUT U3 ABYX 3TaIlOB:

— O3HAKOMJICHME C TEXHOJIOTMeH MNpOM3BOJCTBA MOHOKPHCTAZIOB, MaTepUalIOB
AIIEKTPOHUKH;

— [IPAKTUYECKOE OCBOEHHE TEXHOJOTMYECKUX IPOLIECCOB M METOAOB HUX KOHTPOJS Ha
KOHKPETHOM HPEANPHUATUN (MHIUBUYaJIbHOE 3a/1aHUE).

1. O3HakomileHHE C TEXHOJOIMEeH MpPOM3BOACTBA MOHOKPHCTAJUIOB, MaTEpUajoOB 3JIEK-
TPOHHUKHU OCYILIECTBISIETCA B BUJE SKCKYpPCUH Ha MPEIIpPUATUS COOTBETCTBYIOLIETO MPOQUIISL.
[Tpu mocemieHny NpeanpUsATHS U O3HAKOMIIEHUS C €r0 JEATEIbHOCThIO O0YYaroIMiCs T0JIKEH
coOpaTh Marepuai, He0OXO0AMMBIN /7S TIOATOTOBKHM OTYETA IO MPAKTHKE.

OTuer 1o MpaKTUKE BKIIOYAET:

- HICTOPUYECKYIO CIPABKY O NPEANPHUITHH;

- HOMEHKJIaTypy BBIIIYCKaeMOM MPOAYyKLUY;

- BUJIbI 1 HOPMBI pacxojia ChIpbEBbIX MaTEPHAJIOB;

- OIIMCaHH€E OCHOBHBIX TEXHOJIOTMUYECKHUX MEPEIENOB IPOU3BO/ICTBA;

- METOJIbI ¥ (POPMBI KOHTPOJISE TEXHOJIOTMUYECKUX MPOIIECCOB;

- MEPOIIPUATHUS IO YCTPAaHEHHIO OTKJIOHEHUH (HapylIeHUI) peXKUMHBIX [1apaMeTPOB pa-
60TBI 000PYOBaHUS M TEXHOJIOTUYECKUX MTPOLIECCOB.

2. [IpakTHyeckoe OCBOCHHE TEXHOJIOTMYECKHUX MPOIIECCOB HA KOHKPETHOM IPEANPUATHH
00yYaroImuicst OCYIIECTBISIET B COOTBETCTBUM C MHIAMBHYalIbHBIM 33aJJaHUEM I10 MPAKTHUKE, KO-
TOpPOE BKJIFOYAET:

- U3Y4EHUS] OCHOBHBIX CBOMCTB U 00JIaCTH MPUMEHEHHsI BBITYCKAeMOM MPOYKIINH;

- TpeboBanust 'OCT P u npyroii HOpMaTUBHON TOKYMEHTAIIMU K KaUE€CTBY BBIITyCKaeMOn
MPOXYKLIMH;

- U3y4YECHHE ChIPbEBBIX MAaTEPHAIIOB U METO/I0B BXOJJHOTO KOHTPOJIS;

- U3y4EHUE NIapaMeTPOB TEXHOJIOTNYECKOTO MPOIiecca, IPELYCMOTPEHHBIX B PETJIAMEHTE,
U METOJIOB €0 KOHTPOJIS;

- moApoOHOE ONMHMCaHWE BUAA M TUIA 000pPYIOBAaHHUS IS OCYIIECTBICHUS KOHKPETHOTO
TEXHOJOTMYECKOro IIpolecca;

- IeicTBUS 0OCITYKUBAIOIIET0 IEPCOHANA IPU YPE3BbIYAHBIX CUTYaIIUSX.

[Ipu BBINIOJIHEHNN MHAWBUIYABHOTO 33JaHUSI CTYJIEHT JOJKEH coOpaTh MaTepHalbl 10
(GU3UKO-XMMHUYECKUM CBOMCTBAM MAaTepHaliOB, BBITYCKAEMBIX MPEINPUITUEM, CTPYKTYpe Hpel-
NPUATHUS, METOJIaM YIIPaBJIEHUS, CUCTEME CObITa TOTOBOI MPOIYKIINH.

4. O0beM yueOHO TUCUUIIJIMHBI

. B 3agernbix | B akagem.
Bun yue6HO#M paboThI
eIIMHUII. qacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 3 108
CamocrosiTesibHas padora (CP): 3 108
Ilocenenue npeanpusTU O MPOU3BOJICTBY CUIMKATHBIX 1,0 36
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MaTepHaJloB
PaboTa Ha npeANPUATHN 0 HHAUBUAYAJILHOMY 33 JaHHIO 1,5 o4

[ToaroroBka u cavya oT4eTa MO MPAKTHKE 0,5 18

Buja uTorosoro KOHTPOJIsA: 3a4€T C OIlEHKOI - -

B 3auernbix | B actpo-

Bu yucbuoii padotst CIMHHMII. HOM. Yacax
OO01ast Tpy10eMKOCTb JMCUMILIHHBI 10 Y4e0HOMY IJIAHY 3 81
CamocrositesbHas padora (CP): 3 81
[Tocemenue mpeANpUATHIA TIO TPOU3BOJICTBY CHITHKATHBIX 1.0 97
MaTepHUaJIOB
PaboTa Ha mpeAnpUATHN 10 HHAUBUAYAIHLHOMY 33 JAaHHIO 1,5 40,5
[ToaroroBka u caada oT4eTa MO MPAKTHKE 0,5 13,5

Buja uTOroBOro KOHTpOJISi: 3a4eT ¢ OLeHKOM - -

AHHOTaIUs padoyeil MPOrpaMMbl AU CHHUIIIMHBI
«[Ipenmunmnomuas npaktuka» (b2.11.2)

1. leap MPpaKTHKHM — 3aKPEIUICHHE TEOPETUUYCCKUX 3HAHUN M NMPAKTHYCCKUX HABBIKOB,
MOJIyYEHHBIX B Mpolecce 00ydeHus Mo mporpamme OakanaBpuaTa; IpHOOpEeTeHHEe MPAKTUYECKO-
ro ombiTa paboThl ¢ UCTOYHHKAMHU HAYIHO-TEXHHUYECKON HH(POPMAIUH, ONbITA MMOCTAHOBKH U
BBITIOJTHEHHS] HAyYHO-UCCIIEIOBATeNIbCKUX U MPOESKTHBIX 33]1a4; OBIIAJCHHE METOAOJIOTHEH U Me-
TogamMu OoOpabOTKU PE3yJIbTaTOB MCCIEIOBaHUs; cOOp, MOATOTOBKA M aHAJIU3 MaTEpPHaJOB IO
TEMaTHKe BBIMTYCKHOHN KBaTU(UKAIMOHHON PaOOTHI.

2. B pe3yabTaTe NPOX0KIAeHHUs MPETTUNTIOMHON MPAKTHKH CTYAEHT H0JIKeH

Obnaoams cnepyommmu npodeccruonanbHbiMu komnerenuusmu: 11K-1, 2, 3, 4, 5, 6, 7,
8,9, 10, 11, 16, 17, 18, 19, 20.

3uams:

— OCHOBBI OPTaHU3AIMHA U METOIOJIOTHUIO HAYUYHBIX UCCIICIOBAHMIA;

— COBpEMEHHbIE HAyYHbBIE KOHIEIIINH B 00JIACTH HEOPTaHUIECKOTO MaTepHUAIOBEICHUS;

— CTPYKTYPY H METOIBI YIPABJICHUS COBPEMEHHBIM TIPOU3BOJCTBOM MAaTEpPUAIOB
DIIEKTPOHUKH.

Ymemy:

— paboTaTh ¢ HAyYHBIMH TEKCTaMH, TOJH30BATHCS HAYYHO-CIPABOYHBIM aIaparom,
0(OPMITSITH Pe3yJIbTAaThl HAYYHBIX UCCIICIOBAHMIA,

— HUCTIOJIb30BAaTh  TIONyYEHHBIE  TEOPETUYECKUE 3HAHWUS I IPOCKTUPOBAHUS
TEXHOJOTHYECKHX JIMHUN TPEIIPUSITUN HIEKTPOHHON IPOMBIIUICHHOCTH.

Braoemy:

— HaBBIKAMH CaMOCTOSTEIHHOW Hay4YHO-HCCIEAOBATEIbCKON AESITeTbHOCTH, PaboThl C
MCTOYHUKAMU HayqHOU nH(popManuu, pedepupoBanuss HAydHBIX MyOIUKAIIHIA,

— METOJIaMH TIPOCKTHPOBAHHUS OCHOBHBIX W BCIIOMOTATEIBHBIX IIEXOB IPOHM3BOJICTBA
MOHOKPUCTAQJIJIOB,  MaTepHallOB  AJIGKTPOHHUKKM W (OTOHHMKH, crmoco0aMu  pacueTa
TEXHOJIOTUIECKOTO 000pYIOBAHHUS.

3. Kparkoe cogep:kanue npeaIuIJIOMHOH NPAKTHKH

Temarnka TpeTUTUIOMHON TIPAKTHKH CTYJCHTOB OakajaBpuaTa OMPEIeIIIeTCsS TeMaTH-
KOl HMX BBIMYCKHOW KBaJU(HUKAIMOHHON paboThl M MOXET MPOBOAUTHCS B HAy4YHO-
HCCJIEIOBATEILCKOM MJIU MPOEKTHOM ¢opMmaTe (IIPpHU BBIMOIHEHUH HAyYHO-HCCIIEI0BATEIbCKON
WIN PACYETHO-TIPOEKTHOI pabOThl COOTBETCTBEHHO).
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Hayuno-uccienoBatenbckas IpakTHKa TPOXOJUT B HAYYHBIX J1a00OPaTOPUIX, TEXHOJIOT U-
YEeCKUX MOJPa3/IeIeHUsIX, NHHOPMAIIMOHHBIX IIEHTPAaX HAyYHO-HCCIEeI0BATEIbCKONW OpraHH3a-
My Wik B Jaboparopusx Beimyckatomied kadenpsl PXTY um. J[. . MenneneeBa. CTyneHTbI
3HAKOMSTCS € TeKyIIed paboToil 1abopaTopun, OCBAaMBAIOT METO/bl CHHTE3a MaTepHajoB, Mpo-
BOJST OT/IEIbHBIE (PUBUKO-XMMHUYECKHUE U TEXHOJIOTMUECKHUE UCTIBITAHUS, IPHOOPETAIOT HABBIKU
MOWCKA HAYYHO-TEXHUUYECKOW MH(pOopMauu U paboThl ¢ 6a3aMH TaHHBIX, YIaCTBYIOT B 00paboT-
K€ pe3yJbTaTOB UCCIIEeI0BAHUS U MOJAIOTOBKHU MX K MyOIHKAIUH.

[IpenaunuomMHas MpakTHUKA CTYJEHTOB, BBIIOJIHAIOIIMX PACYETHO-IIPOEKTHYIO BBIIYCK-
HYI0 KBaJTU(UKAILIMOHHYIO Pa0OTy, IPOXOJUT B MMPOU3BOJICTBEHHBIX [€XaX U TEXHHUUYECKUX OTJIe-
JaX MPOMBIIUIEHHOTO NpeAnpusTusi. CTyIeHThI 3HAKOMSTCS CO CTPYKTYPOU MpeAnpusiTUs, HOP-
MaTUBHO-TEXHOJIOTMYECKON JTOKyMEHTAallUel, perjiaMeHTaMH MPOU3BOJICTBA, U3y4YalOT CHUCTEMY
MEHEKMEHTAa U KadyecTBa NMpoayKIuu. OCHOBHOE BHUMAaHME YAEIAETCS IMPAKTUUYECKUM BOIIPO-
caM (pyHKIIMOHUPOBAHUS TEXHOJOTUYECKUX JIMHUN MPOU3BOJACTBA MPOAYKLUH, IpoOIeMaM aua-
THOCTUKU Opaka roTOBOM MPOMYKIUU M MEPOIPUSATHSAM IO €ro YCTPAaHEHUIO, BOIIPOCAaM HHTEH-
cudukanuu paboThl TETIIOTEXHUYECKUX arperaTos.

Bo Bpems npoxoxaeHus NpeAIuIIOMHON NPAaKTUKK CTYI€HThI COOMParOT MaTepUaIbl 110
TEMaTHKE BBIMYCKHOW KBaJTU(UKAIMOHHOW pabOThl, aHATM3UPYIOT UX, HAMEYalT OCHOBHbBIC
HAIpPaBJICHUS U 331a4u pabOThI, BbIpA0AThIBAIOT METOAOJIOTHIO PELICHUS 3TUX 3a/1a4.

4. O0beM NpeTUNJIOMHON TPAKTHKHI

o B 3aueTHBIX B akanem.
Bunst yueOHOI paboThI

CANHUIIax gacax
OO0mas TpyA0eMKOCTh NPAKTUKH 10 Y4eOHOMY IJIAHY 9 324
CamocrositesbHas padora (CP) 9 324

Bua KoHTpOJIA: 32a4eT ¢ OLeHKOM — —

. B 3auernsix | B actpoHOM.
Bunpsl yaeOHOM paboThI

eIMHUIIAX qacax
OO0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IIaHy 9 243
CamocrositessHas padora (CP) 9 243

Bua KoOHTpOJIA: 3a4eT ¢ OLeHKOM — -

AHHOTaNUA padoyeil MporpaMmmbl
Hayuno-uccienoBareabckoii padorsi (b2.H.1)

1. eanb Hay4YHO-HCCJIEI0BATEILCKONH PadoThl — GhopMUpOBaHHE TPOPECCHOHATHHBIX
KOMIIETCHIIHIA TTOCPEJICTBOM IUIAHUPOBAHUS M OCYIICCTBIICHUS SKCIICPUMEHTAIBHOMN JIeATEITBHO-
CTH HAa OCHOBAaHUU M3YYCHHBIX AMCIUILUINH, B TOM YUCJE CIEIHAIBHBIX, U CAMOCTOSTENILHO U3Y-
YeHHOUN MH(POpPMAITIH.

OCHOBHBIMU 3a/la4aMH TUCHHUTUIHHBI SBIISETCS MPUOOPETEHNE HABBIKOB TJIAHUPOBAHUS U
BBITIOJTHEHHSI HAYYHO-HCCIIEIOBATEILCKON paboThl; 00paboTKa, MHTEPIPETAIIMS U TPEICTaBIIe-
HUE HAayYHBIX Pe3yIbTAaTOB; MOJATOTOBKA K BHIOJHEHHIO BBHIMTYCKHOW KBaTM(UKAIMOHHON pado-
THI.

2. B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAOUIUIACH T0JKEH

Obnadams ciienyromuMu npodeccuoHanbHbIMuA KoMmieTeHusamu: [1K-1, 2, 3,4, 5, 6, 7,
8,9, 10, 11, 16, 17, 18, 19, 20.
3Hamu:

— TOPSAJOK OpraHW3aluy, TUIAHUPOBAHHS U TMPOBENCHUS HAYYHO-HCCIEI0BATEIECKUX
paboT ¢ UCIOJIb30BAHUEM TIOCTIEAHUX HAYYHO-TEXHUUYECKUX TOCTIKEHUH B TaHHOW 00J1acTH;

— TEOpEeTHYECKHE OCHOBBI POCTa MOHOKPHCTAILJIOB, MOJIYYEHHS MaTEpHUajOB 3JEKTPO-
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HUKH U U3JEJINN U3 HUX, TPUMEHATH 3TH 3HAHWS HA IIPAKTHKE;

— CBOMCTBa XMMHUYECKUX 3JIEMEHTOB, COCIMHEHUN U MATEpUalOB HA MX OCHOBE IS
pELICHUS Hay4YHO-UCCIIEI0BATEIbCKUX 3a/1a4;

Ymemn:

— OCYUIECTBJISTH MOUCK, O0pabOTKY M aHAJIM3 HAYYHO-TEXHHUYECKOW MH(POPMALUU IO
IpOoQIIIIO BEINOJIHAEMON pabOThI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX NTPUOOpax, OPraHU30BbIBATH IIPOBEIEHUE SKCIIEPUMEHTOB
U MCIIBITaHUM, IPOBOJUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3YJIbTATHI;

— IDPUMEHATH TEOPETUYECKUE 3HAHHUA, IIOJYYEHHbIE NPU M3YyYEHUH ECTECTBEHHO-
HAyYHBIX JUCLHUIUIMH JUIsl aHaJIN3a SKCIEPUMEHTAIbHbBIX JaHHBIX;

Braoemu:

— CIHOCOOHOCTBIO PEIIATh [TOCTABJICHHBIE 33/1a4M, UCIIOJIb3Ys] YMEHUS U HaBBIKU B Opra-
HU3AIMH1 HAyYHO-MCCIIEJOBATEIbCKUX U TEXHOJIOTHUECKUX padoT;

— CHOCOOHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO MH(OpPMALMIO, OTEUECTBEHHBIN U 3a-
PYOEKHBIN OIBIT IO TEMATHUKE UCCIICTOBAHMSL.

3. KpaTtkoe cogep:xaHue JUCHHUILIAHBI

B npouecce ocBoeHUs JUCHUILIMHBI 00y4aroUics JOKEH MOATOTOBUT U IIPEJICTaBUTh
K 3alllUTe Hay4HO-HccieqoBaTesbekyto padory (HUP), BbIIOIHEHHYIO HA COBPEMEHHOM YPOBHE
Pa3BUTHUSI HayKU M TEXHUKU M COOTBETCTBYIOILIYIO BBIOPAHHOMY HAIPABJIEHUIO MOATOTOBKH U
nporpamMMe o0y4eHus.

B npencrasnennoi k 3amure HUP noipkHBI MOIyYuTh pa3BUTHE 3HAHUS U HAaBBIKH, I10-
Jy4eHHbIe 00y4aroIUMCs P OCBOEHUH NIPOrpaMMbl OakajgaBpuaTa, B TOM YUCIIE IPU U3yYEHUN
crenuanbHbIX AMcHMIUIMH. Ipencrasiennas k 3amure HUP noimkHa conep:karb OCHOBHBIE TEO-
PETUUYECKHE TIOJIOKEHUS, DKCIIEPUMEHTAIIBHBIE PE3YNbTAThI, IPAKTUUYECKUE AOCTHKECHUS U BBI-
BOJIBI 110 padoTe.

4. O0beM HAYYHO-HMCCIIe/I0BATE]bCKOH padoThl

B 3auetnbIX | B akamewm.

Bunael yue6HOM paboThI
AR Y P eIMHHIIAX gacax
O0uast TPy10eMKOCTh THCHHILIMHBI 10 Y4eOHOMY IUIaHY 3 108
AYyIUTOPHBIE 3aHATUS 3 108

CamocrositeibHas padora (CP) - -

Buja uToroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

. B 3auetnpix | B acToHOM.
Buzsl yaeOHOM paboThI

eIMHHIIaX gacax
OO0mas TpyA0eMKOCTb JMCIUILIMHBI 110 Y4eOHOMY IVIAHY 3 81
AyIMTOPHBIC 3aHATHS 3 81
CamocrositesbHas padora (CP) - -
Bua uTOroBOro KOHTpOJIS: 3a4eT ¢ OLEHKOI - -
AHHOTANUA
padoueil MporpaMMbl rocy1apcTBEeHHON HTOI0OBOM aTTeCTALMHU
(b3)

1. Ileap rocyaapcTBeHHOl HWTOrOBOii aTTecTallMH — OOBEKTHBHAS OLIEHKA YpPOBHSA
c(hOpMUPOBAHHOCTH OOIIEKYJIbTYPHBIX, 00MIETPO(ECCHOHATBLHBIX U MPOPECCHOHATBHBIX KOM-
HGTGHI_II/Iﬁ BBIITYCKHUKA YHUBCPCUTCTA, €0 TOTOBHOCTU K BBIITOJIHCHHUIO HpO(beCCI/IOHa.HBHLIX 3a-
Jau.
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3agauu rocyiapcTBeHHONH HUTOIOBOIl aTTECTALMH — YCTAaHOBJICHHE COOTBETCTBHS CO-
JIep>KaHMsl, YPOBHS M KayecTBa MOATOTOBKHU BbIyckHUKa TpedboBanusiMm GI'OC BO; motuBarus
BBIITYCKHUKOB Ha JlajbHEMIIee MOBHIIICHUE YPOBHS KOMIETEHTHOCTH B M30paHHOU cepe mpo-
(deccnoHanbHON JESITEIPHOCTH Ha OCHOBE YIJIYOJICHUS M PACHIMPEHHs MOJTYYEHHBIX 3HAHUH U
HABBIKOB IyTEeM MPOJOJIKEHHSI [T03HABATEIBHON JIEATEIbHOCTH B chepe MPaKTUYEeCKOro mpumMe-
HEHUS 3HAHUW U KOMIIETCHIIUH.

2. BbIMyCKHUK, OCBOUBIIUN Mporpammy OakajiaBpuaTa, JODKEH 001a/1aTh CIEAYIOIUMU
OOMIEKYIbTYPHBIMU KOMITETCHIIUSMHU:

- CIIOCOOHOCTBIO MCIIOJIB30BATh OCHOBBI (PMIIOCOPCKUX 3HAHUH U1 GOPMUPOBAHUS
MuUpoBo33pendeckoi mosuimu (OK-1);

— CIIOCOOHOCTBIO AHAIM3MPOBATh OCHOBHBIE 3TaIlbl U 3aKOHOMEPHOCTH HUCTOpUYE-
CKOT0 pa3BuTHs 00I1IecTBa st hopMupoBaHus rpaxaaHckoi nosunuu (OK-2);

— CIIOCOOHOCTBIO HCIOJB30BAaTh OCHOBBI SKOHOMMYECKHMX 3HAHHH B Pa3IMYHBIX
chepax xusnenesrenpuoct (OK-3);

- CIOCOOHOCTBIO HMCIIONIB30BaTh OCHOBBI NMPABOBBIX 3HAHHWHA B Pa3lWYHBIX cdepax
nesrensHocTH (OK-4);

— CIIOCOOHOCTHIO K KOMMYHHUKAIIMH B YCTHOM ¥ MUCHbMEHHOU (pOopMax Ha PycCKOM U
MHOCTPAaHHOM S3bIKAaX JUIS PEUICHHS 3a7ad MEXJIMYHOCTHOTO W MEXKYJIbTYPHOTO B3aHMMOMACH-
crBus (OK-5);

- CIIOCOOHOCTBIO paboTaTh B KOJJIEKTUBE, TOJEPAHTHO BOCIIPUHUMATh COLIUAIIbHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pa3nuuus (OK-6);

- CIIOCOOHOCTRIO K cCaMOOpraHu3aliuK U camoobpasosanuio (OK-7);

— CIIOCOOHOCTBIO HCIIONB30BaTh METOJbl M MHCTPYMEHTHI (DU3MUECKON KYIbTYphI
Ju1s1 0OeCTIIeUeHUsI OTHOLICHHOM COLMAIBbHOM U npodeccroHanbHoi aestensHocTu (OK-8);

- CIIOCOOHOCTBIO HCITIOJIb30BaTh MPHEMBbl OKa3aHUs MEPBOM MOMOIIM, METOJbI 3a-
IIMTHI B YCJIOBUSX Ype3BbIuaitHbix cutyarmii (OK-9).

BreimyckHHMK, OCBOMBIIMK MporpamMmy OakanaBpHuara, JOJDKEH 00afaTh CIETyHOIIHUMU
obmernpodeccuoHaTbHBIMA KOMIIETEHITUSIMU

- CHOCOOHOCTBIO U TOTOBHOCTBIO UCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YYHBIX JUCIMIUIMH B IpodeccroHanbHoii aestensHoctu (OI1K-1);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUSI O COBPEMEHHOW (PM3MYECKOI KapTUHE MHUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA IS MOHMMAHUS OKpY-
JKarorero Mupa u seiaenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUSI O CTPOCHHUH BEILECTBA, IPUPOAE XUMUUYECKON
CBSI3HM B Pa3IMYHBIX KJaccax XUMUYECKUX COCTUHEHHH ISl MOHMMAHHs CBOMCTB MaTEepPHAIIOB U
MEXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIIUX B OKpysKatoiiem mupe (OITK-3);

— BJIaJICHWEM MOHMMAHMsSI CYIIHOCTH M 3HAYeHUS MH(OpPMAIMK B Pa3BUTHH COBpE-
MEHHOTO MH()OPMAIIMOHHOTO 00IIIeCTBa, OCO3HAHUS ONMIACHOCTH M YTPO3bl, BOSHUKAIOLIUX B 3TOM
IpoLecce, CIOCOOHOCTHIO COOI0IaTh OCHOBHBIE TpeOoBaHMs MH(OPMALIMOHHON 0€3011acHOCTH,
B TOM YHCJIC 3aIUThI TOCyAapcTBeHHO# TaiiHbl (OI1K-4);

- BJIaJICHHEM OCHOBHBIMU METOJaMH, CIIOCOOAMM U CpeACTBAMM MOJIyueHHUs, Xpa-
HEHHS, TIepepadboTKu HH(OpPMAINH, HABBIKAMU pabOTHl ¢ KOMIIBIOTEPOM KaK CPEACTBOM YIIPaB-
nenus uapopmanueii (OITK-5);

- BJIQJICHHEM OCHOBHBIMHM METOJAaMM 3allUThl MPOU3BOACTBEHHOI'O NEpcoHalla U
HaceJIeHHsI OT BO3MOXKHBIX MOCIIEACTBUI aBapHii, karactpod, cruxuitabix oencreuii (OITK-6).

BrimyckHUK, OCBOMBIINI ITporpaMMmy OakaiaBpuata, T0JKEeH 00aiaTh mpodeccuoHab-
HBIMH KOMIIETEHIUSIMU, COOTBETCTBYIOUIMMH BUAAaM MpodeccroHalbHON 1eATeNbHOCTH, Ha KO-
TOpbIE OPHUEHTHPOBAHA MIporpaMMa OakaiaBpuara:
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- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMUYECKUHN IMpolecc B CO-
OTBETCTBHUHU C PETJIAMEHTOM U HCIOJB30BaTh TEXHUYECKHE CPEICTBA Ui U3MEPEHUSI OCHOBHBIX
napaMeTPOB TEXHOJIOTHIECKOTO MPOIecca, CBOUCTB ChIpbs U npoaykuuu (I1K-1);

- TOTOBHOCTBIO MPHUMEHSTh AHAIUTUYECKHE W UYUCICHHBIE METOJbI PELICHUS I0-
CTaBJICHHBIX 3aJ]a4, HCIOJb30BaTh COBPEMEHHbIE HWH(OPMALMOHHBIE TEXHOJOTWHU, MPOBOIUTH
00paboTKy MH(pOPMAIIUN C UCIOJIB30BAHUEM IPUKIIAJAHBIX MPOTPAMMHBIX CPEACTB C(ephl Mpo-
deccroHanbHON AESITENbHOCTH, HCIOJIb30BaTh CETEBbIe KOMITBIOTEPHBIE TEXHOJOTMH U 0a3bl
JAHHBIX B CBOEH NpodeccCHOHAIBbHOW 00JacTH, MaKeThl MPUKJIAIHBIX MPOTpaMM IS pacyera
TEXHOJIOTHYECKUX rmapaMeTpoB obopynoBanus (ITK-2);

— TFOTOBHOCTBIO HCII0JIb30BaTh HOPMAaTUBHBIE IOKYMEHTHI 110 KaU€CTBY, CTAaHAAPTHU-
3alMU U CepTH(UKALNYU MPOIYKTOB U M3/EIHNA, JI€MEHTHl SKOHOMUYECKOTO aHAJIN3a B MPAKTH-
yeckoit gesrensHoct (IK-3);

- CIOCOOHOCTBHIO IPUHUMATh KOHKPETHBIE TEXHHUECKUE PEIICHUsS MpU pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BEIOMPATh TEXHHUECKUE CPENICTBA M TEXHOJIOTUHU C YI€TOM JKOJIO-
TMYECKUX MOoCieAcTBUi ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUiia TEXHUKU 0€30I1aCHOCTH, IPOU3BOJCTBEH-
HOUM CaHUTapuH, MOXKAPHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OICHUBATH Ma-
paMeTpbl IPOU3BOJACTBEHHOIO MUKPOKIMMATA, YPOBHS 3allbUICHHOCTH U 3aTa30BAHHOCTH, LIyMa,
U BHOpanuu, ocBeneHHocTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJlaXKUBaTh, HACTPAUBATh U OCYILECTBIISATH MPOBEPKY 000pyI0-
BaHMs U iporpamMmubix cpencts (ITK-6);

— CIIOCOOHOCTBIO TIPOBEPATH TEXHUUECKOE COCTOSIHME, OPraHU30BbIBATh MPOQUIaK-
TUYECKHUE OCMOTPHI M TEKYIIUHA PEMOHT 000pYAOBaHUA, TOTOBUTH 000OPYIOBaHUE K PEMOHTY U
npuHUMaTh o0opynoBanue u3 pemonTta (I1K-7);

- TOTOBHOCTBIO K OCBOEHHMIO M JKCIUIyaTallMM BHOBb BBOJUMOIO OOOPYAOBaHUS
(TIK-8);

- CIIOCOOHOCTBIO AHATM3UPOBATh TEXHUUECKYIO TOKYMEHTAIUIO0, ToAOupaTh 000py-
JIOBaHHE, FTOTOBUTH 3asBKU Ha TIPHOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO MPOBOJUTH aHAJIM3 CHIPbs, MAaTEpUAIOB M TOTOBOW MPOAYKIUH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHITh OTKJIOHEHUSI OT PEKUMOB PAabOTHI TEXHO-
JIOTHYECKOT0 000pYI0BaHHUS U MapaMeTPOB TexHoorndeckoro mnpouecca (IK-11);

- CHOCOOHOCTBIO TIAHUPOBATH U NMPOBOANUTH (PU3UUECKUE M XUMHUYECKHE IKCIEPH-
MEHTBI, IPOBOJUTH 00PabOTKY UX PE3yJIbTaTOB U OLIEHUBATH MOTPEIIHOCTH, BBIBUTATH TUIIOTE-
3bl U YCTAHABIIMBATh IPAHUIBI UX MPUMEHEHHUS], IPUMEHATh METOAbl MAaTEMAaTUYECKOTO aHAIM3a
U MOJICITUPOBAHUS, TECOPETHUECKOTO U 3KCIIepUMeHTabHOro nccnenosanus (I1K-16);

- TOTOBHOCTBIO NMPOBONUTH CTaHAAPTHBIE U CEPTU(UKAMOHHBIE UCTIBITAHUS MaTe-
pHaoB, U3ENH U TexHomorndeckux mnpoueccos (I1K-17);

- TOTOBHOCTBIO UCIOJb30BaTh 3HAHWE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COETUHE-
HUN ¥ MaTepHalioB Ha WX OCHOBE JUJISl peuieHus 3aaa4 npodeccruoHanbHon aesrensHoctu (I1K-
18);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUSI OCHOBHBIX (PU3NUYECKUX TEOPUM AJIs PELICHUS
BO3HUKAIOIIUX (PU3NUECKUX 33/1a4, CAMOCTOSITEIbHOTO NMpUoOpeTeHns GU3NYECKUX 3HAHUHU, TS
MOHUMAaHMS TPUHIMUIIOB paboThl MPUOOPOB U YCTPOWMCTB, B TOM YHCIIE BBIXOSIIUX 3@ MPEIEibl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHYECKYI0 MH(OPMALUIO, OTCUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke ucciaenoBanus (I1K-20).

3aBepuIaroniM 3TarnoM oOydeHHs 1o HampapiieHuio moaroToBku 18.03.01 Xumuueckast
TEXHOJIOTHS, MPOMITI0 «XUMHUYECKast TEXHOJIOTUSI MaTepHajoB U MPUOOPOB IEKTPOHHOH Tex-
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HUKU M HaHO3JIEKTPOHUKN» SBISETCS 3alUTa BHITYCKHOW KBaJU(pHUKALMOHHON paboThl Oaka-
JaBpa.

B pe3ynbraTe mpoxoxkIeHHs roCyJapCTBEHHOM NTOrOBOM aTTecTaluy (BBIIIOJHEHUS BbI-
MYCKHOM KBaJM(HUKAITMOHHON pabOThI) CTYJCHT JOJKEH:

3HATh:

— IOPSAOK OpPraHM3alvy, IUIAHWUPOBAHUS U INPOBEICHHUs HAy4YHO-UCCIIEN0BATEIBCKUX
paboT ¢ UCII0JIb30BAHUEM NIOCIEAHUX HAYYHO-TEXHUUYECKUX TOCTHKEHUH B TaHHOM 00J1aCTH;

—  (PUBHMKO-XMMHUYECKUE OCHOBBI CUHTE3a MaTEpPHAJIOB JIEKTPOHUKH, HAHOZJIEKTPOHUKHU
U (OTOHUKHU, IPUMEHATH 3TU 3HAHMSI Ha IPAKTHKE;

— OCHOBHBIE TPeOOBaHUS K MPEACTABICHUIO PE3YIbTATOB MPOBEICHHOIO UCCIIETOBAHUS
B BHJIC HAYYHOI'O OTYETA, CTAaTbU WX JOKJIA/a;

yMeThb:

— CaMOCTOSITEJIBHO BBISBIIATH IEPCIIEKTUBHBIC HAIPABIICHHUS HAYYHBIX HCCIIEIOBAHMM,
000CHOBBIBaTh AKTYaJIbHOCTh, TEOPETUUYECKYIO U MPAKTUYECKYIO 3HAUUMOCTH IPOOJIEMBI, IIPO-
BOJUTDH DKCIEPUMEHTAIbHBIE HCCIIEI0BAHNUS, aHAIM3UPOBATh U NHTEPIPETUPOBATH I1OJIyYECHHBIE
pe3yibTaThl;

— OCYUIECTBJIATH MOUCK, OOpabOTKY M aHAJIN3 HAYyYHO-TEXHHUYECKOW MH(POpPMaLUU 110
TEME BBIIIOJIIHSIEMOM padOThI, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUI;

— paboTaTh Ha COBPEMEHHBIX NPHOOpax, OPraHU30BbIBATh IPOBEIEHUE IKCIIEPUMEHTOB
U MCIIBITaHUM, IPOBOIUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3YJIbTATHI;

BJIA/IETh:

— METOJOJIOTUEN U METOJMKOMN IPOBEIECHUS HAyUYHbIX MCCIEN0BaHNIN; HABBIKAMU CaMO-
CTOATENIbHOW HaYy4YHOH U UCCIe10BaTeIbCKON pabOThI;

— HaBbIKaMH pabOThl B KOJUIEKTHBE, IJIAHUPOBATh U OPraHU30BBIBATH KOJUIEKTHBHbBIE
Hay4HbIC HCCIICOBAHUS; OBJIAJIEBATh COBPEMEHHBIMU METOAAMH HCCIEAOBaHUS M aHAIM3a I10-
CTaBJIEHHBIX MPOOIIEM;

— CHOCOOHOCTBIO peIIaTh MOCTABJICHHBIE 33/1a4H, UCIIOIb3Ys] YMEHUS U HaBBIKH B Opra-
HU3ALMUU HAyYHO-UCCIIEOBATENbCKUX U TEXHOJOTUYECKUX PaldoT.

3. Kparkoe cogep:kaHue rocyiapCcTBEHHOM HTOrOBOM aTTeCTALUHA

l'ocynapcTBeHHass uToroBasi arrectanus oOydaromuxcsd B (opme 3aluThl BBITYCKHON
KBAJTM(PHUKAIIMOHHON pabOThl MPOBOAUTCS TOCYIApPCTBEHHON HK3aMEHALMOHHOM KoMHccuei
(I'OK).

3anmra BBITYCKHOM KBaMU(UKAIIMOHHON paOoThl sBISETCA 00s3aTeIbHON MPOLEAypOit
UTOTOBOW TrOCYAApCTBEHHOM aTTECTallUM CTYIEHTOB BBICIINX Y4e€OHBIX 3aBEJIEHUH, 3aBeplIaro-
MKUX OOy4YeHHUE 0 HAIpaBJICHUIO MOATOTOBKM OakanaBpuarta. OHa MPOBOAUTCS MYyOJIMYHO HA
oTKphITOM 3acenanuu ['OK coriacHo yTBepKIeHHOMY JeKaHaToM TpaduKy, Ha KOTOPOM MOTYT
IIPUCYTCTBOBATh BCE JKEIIAIOIIHE.

Marepuainsl, IpeicTaBiIsseMbIe K 3aIIUTE:

BBIITYCKHAas! KBaJM(UKAIMOHHAs paboTa (MOsSCHUTENbHAS 3aITUCKA);

3ajanue Ha BeinojgHenne BKP;

0T13bIB pykoBoaurens BKP;

peuen3us Ha BKP;

npe3eHTanys (pa3gaTo4yHblil MaTepual), MOANNCAHHAsA PYKOBOAUTENEM;

JOKJIa.

B 3amaun I'OK BXoAAT BBISBIEHHE MOJATOTOBICHHOCTH CTYJEHTa K MPOQecCHOHATbHON
JESTENIbHOCTH U MPHUHITHE PEHIeHHUs] O BO3MOKHOCTH IPUCBOEHUS eMy KBalu(puKaluu «daka-
JaBpy.

Pemienue o npucyxJeHUN BBITYCKHUKY KBaIU(UKALUU «OaKalaBpy NPUHUMAETCS Ha 3a-
cenanuu ['OK mpocTsiM GOJBIIMHCTBOM MPH OTKPHITOM T'OJIOCOBAaHHH YJICHOB KOMUCCHH Ha OC-
HOBAHMM PE3YJbTATOB UTOTOBBIX HCHBITAaHWN. Pe3ynpTaTsl Ompeneisrorcs OLEHKAMU «OTIMY-
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HO», «XOPOILIO», «YAOBIETBOPUTEIIEHOY, «HEYIOBIETBOPUTEILHOY.

OOyuaronmiicss IMEeT MPaBo MOAATH B ANEIUIAIMOHHYI0 KOMUCCHIO aNeJUISIUIO O Hapy-
IIEHUH, [10 €0 MHEHUIO, YCTAaHOBJIEHHON IPOLIEIYPbI 3aILUThI

4. O0beM rocy1apcTBeHHOI UTOTOBOI aTTeCTAMU

['ocynapcTBeHHass UTOroBasl aTTeCTallds MPOXOIUT B 8 ceMecTpe Ha 0asze 3HaAHWM, MOJy-
YEHHBIX CTYJIEHTaMH MpU M3Y4eHUU JucuuIuinH HanpasieHus 18.03.01 Xumuueckas TeXHOIO-
rust npouib «XUMHUYECKas TEXHOJOTHUs TYTOIJIaBKUX HEMETANIMYECKUX U CHIIMKAaTHBIX MaTe-
pHaJIOB.

KoHTpomnb 3HaHMi 00y4arouxcs, NOIy4eHHBIX IIPU OCBOEHUH OCHOBHOM 00pa3oBaTeb-
HOU MPOTrpaMMBbl, OCYIIECTBIISICTCA B ()OPME 3AIIUTHI BHITYCKHOW KBAMU()UKAMOHHOW paboThI 1
IPUCBOCHHUS KBAIM(PUKALUU «OaKaIaBpy.

Bcero
Bunasr yue6HOM paboThI B 3au. B akan. B actpoH.
el yacax yacax

O0mas TpyA0eMKOCTb 1M CHUILIHHBI 110 y4e0- 6 216 162
HOMY IJIAHY

CamocrositesbHasi padora (CP): 6 216 162
Boinonnenue, Hanucanue u opopmienre BKP 6 216 216
Bua konurpous: 3ammura BKP + +

4.8 ®akyJbTaTUBBI

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«IlepeBon HaydHO-TexHHYeCcKOi auTeparyps» (PT/.1)

1. Heap aucuunauHbl — NpuodpeTeHre odydaromuMucs oo01eld, KOMMYHUKATUBHON U MPO-
dbeccroHanbHONW KOMIIETEHIINH, YPOBEHb KOTOPBHIX HA OTAENBHBIX dTanax sI3bIKOBOW MOATOTOBKH
MO3BOJISIET BBITIOJIHATH PA3THYHBIE BUJIIBI NMPO(PECCHOHATBFHO OPUEHTUPOBAHHOTO MEpPeBOAa B
MPOU3BOJCTBEHHON 1 HAYYHOU JI€ATETbHOCTH.

2. B pe3yabTare M3ydyeHusi AUCHHUILUIMHBI 00ydamomuiics mo mporpaMmMe OakajaBpuara
AJIs1 HanpaBJieHUi noaAroropky 6axaaaspos 18.03.01 «XuMu4yeckass TeXHOJIOTHS» T0JIZKEH:
Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

- CIOCOOHOCTh K KOMMYHHUKAIIUU B YCTHOM U MUChMEHHOM (opMax Ha PYCCKOM U MHOCTPAHHOM
SI3BIKAX JUTS PEHICHUS 33724 MEXIMIHOCTHOTO M MEKKYJIbTypHOTO B3anumoeiictus (OK-5),

— TOTOBHOCTHIO M3yuYaTh HAyYHO-TEXHHUYECKYIO0 WH(OPMAIINIO, OTEYECTBEHHBIN U 3apyOeHbIN
OIBIT 10 TeMaTuke uccienoanus (ITK-20).

3namo:

- OCHOBHBIE CTIOCOOBI JOCTHKEHUS IKBUBAJICHTHOCTH B TIEPEBOJIE;

- OCHOBHBIE TIPUEMBI TIEPEBO/IA;

S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUHU SI3bIKA KaK CHCTEMBI,

- JIOCTATOYHOE JIJIsl BHITIOTHEHUS MEPEBOIa KOJUIECTBO JICKCHISCKUX €UHUIIL, (Ppa3eoioru3MoB,
B TOM YHCJIE€ COIIUANbHBIX TEPMUHOB U JINHTBOCTPAHOBEIUECKHUX PEANIHIA;
yMmemy:

- IPUMEHSTh OCHOBHbBIE TPUEMBI IIEPEBO/IA;

- OCYIIECTBJISITh TMCHMEHHBIN MEPEBOJ] C COOIOICHUEM HOPM JIEKCMUECKOW SKBHBAJIEHTHOCTH,
COOIOZICHHEM IPaMMAaTHYECKIX, CHHTAKCUYECKHUX M CTUITMCTHUECKUX HOPM;

- 0QOPMIISITH TEKCT TIEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEJIaKTOPE;

- OCYIIIECTBIISTH MEPEBOJ] C COOIIOICHUEM HOPM JICKCHUECKON SKBHBAICHTHOCTH, COOIOICHUEM
rpaMMaTHYEeCKUX, CHHTAKCUYECKUX M CTHJIMCTHUYECKUX HOPM TEKCTa MEePEeBO/ia U TEMIIOPAIBHBIX
XapaKTEPUCTUK UCXOJHOTO TEKCTa;
81a0emv:
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- METOAMKOW HPEeINepeBOJUYECKOr0 aHaJIM3a TEKCTA, CIOCOOCTBYIOLIEH TOYHOMY BOCHPHUSATHIO
MCXOJJHOT'O BBICKA3bIBAHUS;

- METOAMKON MOJTOTOBKU K BBIIOJHEHUIO NIEPEBOJIA, BKJIIOYAs MOMCK MH(OpPMAIMK B CIPaBOY-
HOMH, CIIELMAJIBHON JIMTEPATYPE U KOMIIBIOTEPHBIX CETSAX;

- OCHOBAMH CHUCTEMBI COKPALICHHON NIEPEBOJYECKOM 3aIllMCH IIPU BBINOJIHEHUH IIEPEBOJA;

- OCHOBHOM MHOSI3bIYHONM TEPMUHOJIOTHEN CIIEUAIBHOCTH,

- OCHOBaMH pedeprpoBaHUs U aHHOTHPOBAHUS JIUTEPATYPHI 10 CHELUATIBHOCTH.

3. Kparkoe conep:kanue IMCHUNIHHBI:

Beenenue. IIpenmer u posb nepeBosia B COBPEMEHHOM o01ecTBe. PazinuHble BUIbI IEpeBOA.
3amayn 1 MECTO Kypca B IMOATOTOBKE OakalaBpa TEXHUKH M TEXHOJIOTHH.

Monayns 1:

1.1. CpaBHeHue nopsika CJIOB B aHTJUHUCKOM M PYCCKOM MpejyioxkeHusax. [lepeBoa mpocToro
IIOBECTBOBATENIBHOTO MPEJI0KEHUS HACTOSILEr0, Oy yIIEero U MpOIIeIero BpeMEH!.
OcoOeHHOCTH TEpEBOJIa BOIPOCUTENBHBIX U OTPULIATENbHBIX MPEUIOKEHUN B Pa3IMUHBIX Bpe-
MEHax.

1.2 TlepeBon mpemioxxkenuit Bo Bpemenax Indefinite, Continuous. UteHne u mepeBoj 1Mo Teme
"Xumus".

Mopyns 2.

2.1. TlepeBox npesiokenuit Bo Bpemenax rpymn Perfect, Perfect
Continuous (yTBepauTeabHbIC, BOIPOCUTEIbHBIC M OTpUIaTeIbHbIC (hopMbl). OCOOEHHOCTH YIIO-
TpeOJIeHUs BCIIOMOTaTelbHbIX IJ1aroJoB.

2.2 IlepeBox cTpanarenbHOro 3ajnora. TpyaHsle ciaydau epeBo/ia CTPagaTebHOTO 3a10ra.
UYreHue u nepeBol TeKCTOB 1o TeMe "Hayka n HaydHble METOABI". AKTUBU3ALNA JEKCUKHU MPO-
YUTAHHBIX TEKCTOB.

2.3. IlepeBoJ1 NpUAATOUHBIX MPETIOKEHUH.

IIpuaaTouHble nouiexaue.

[TpunaTouHblie cKazyeMblIE.

[TpunaTouHble onpeaenuTeIbHbIE.

[Tpunarounsie 0OCTOATENBLCTBEHHBIE, IPUIATOUYHBIE TOTOIHUTEIbHBIE.

2.4. Tunpl yCIOBHBIX IPEIOKEHHH, TpaBUiia U 0OCOOEHHOCTH UX MEPEBO/IA.

[TpakTrka nepeBosia Ha MpUMeEpax TeKCTOB 0 Xumuu, /{.U. Mendeneese, nayke u mexnoniocuu.
2.5. TlepeBo MpemioKEHUH C y4eTOM IpaBHJIa COTIAcoBaHMs BpeMeH. [Ipsimas u KOCBEHHas
peub.

2.6. PaznuuHble BapuaHThI IEPEBO/IA CYILIECTBUTENBHOIO B IPETIOKEHHH.

2.7. MoJjanpHbl€e T7arojisl 1 0COOEHHOCTH UX MEpeBoa.

Pa3BuTHe HaBbIKOB nIEepeBoa 1o reMme "Hayka 3aBTpamnero nHs".

2.8. CnienmanibHast repMuHOJIOTHA 110 Teme "JlabopaTopus".

2.9. Cokpamenus. OcoOEHHOCTH UX TNepeBojia. Pa3BuTue HABBHIKOB MepeBOJa Ha MPUMEpE TEK-
cToB 1o Teme "JlabopaTopusi, U3MEpEHUs B XUMHH'".

Mopyns 3.

3.1. Henuunble popmsl riarona.

NuduuutuB (HeonpenaenenHas ¢popma riarona). Ponb nHGUHUTHBA B IPEASIOKEHUH U BapUAHTHI
MIEpEBO/IA HA PyCCKUU sA3bIK. [IpruacTus u repynaui.

3.2. UIHpUHUTUBHBIE OOOPOTHI.

O6opot nononHeHue ¢ HHGUHUTUBOM. BapuaHThl nepeBoja Ha pyccKuil si3bIk. TepMuHOIOTHUS
1o TeMe "CoBpeMEHHBIE TEXHOIOTHH "

3.3. O6opoT noyexaniee ¢ *THGUHATHBOM. Pa3nmdHble BApuaHThI EPEBO/IA.

TepMuHosiorus o reMe "XuMuueckas TEXHOIOTHs "

3.4. IlepeBo1 MpUYACTHBIX OOOPOTOB.

AbcomoTHbIH mpuyacTHeI OO0POT U BapuaHTHI IEPEBOA.
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Pa3BuTHe HaBBIKOB IepeBO/ia MO TeMe "XUuMUuUYecKas TeXHOJIOTHS .
4. O0beM AMCUMILVIMHBI M BUIbI Y4eOHOH padoThl

B 3auer-
Bunbt yueOHOM pabOThI HBIX €0U- B axanew.
S yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4 144
KonraktHas pa6ora (KP): 1.8 64
Jlex1uu yuebHbviM nianom ne npedycmompeHl - -
[Ipaktuueckue 3austus (I13) 1.8 64
JlabopaTopHble 3aHATHUS yUeOHbIM NIAHOM He NPedyCMOmpeHbl - -
CamocrositensHas padora (CP): 2.2 80
YrpakHEHHUS TI0 COOTBETCTBYIONTUM pa3jieiaM JUCIUIUTHHBI 2.2 80
Buj koHTpOJIsI: 324eT / IK3aMeH 3a4yer 3a4yer
B 3auer-
Bunbt yueOHOM pabOThI HBIX €u- B actporom.
yacax
HUIAX
O01mas TpyA10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 4 108
KonrakTHas pa6ora (KP): 1.8 48
Jlexuu yuebHbvimM nianom He npedyCmMompeHvl - -
[Tpaktuueckue 3anstus (I13) 1.8 48
JlabopaTopHbIe 3aHATHUS YYeOHbIM NIAHOM He NPEOyCMOMPEHbL - -
CamocrositesbHasi padora (CP): 2.2 60
YrpaxHeHus 1o COOTBETCTBYIOIIUM pa3jieJaM JUCIUIUIINHBI 2.2 60
Bujx koHTpOJIsI: 3a4eT / IK3aMeH 3auer 3a4yer

AHHOTaNUs Y4eOHOI NMporpaMMsbl TUCHHUILINHBI
«I'pamxnmanckasi 3alUTa B Ype3BbIYaiiHbIX cutyanusax» (PT/.2)

VYyebHas TUCHUIIIMHA YATAETCA B paMKax (hakyJabTaTUBa B 1 ceMecTpe M 3aKaHUYHMBAETCA
3a4ETOM.

1. Heab AUCUMILUIMHBI - TTOATOTOBUThH CTYJIEHTa K OCMBICIICHHBIM MPAKTUYECKUM JEH-
CTBHUSIM O 00€CNEUYEeHUI0 CBOEH 0€30MacHOCTH U 3allUTHI B YCIOBUSX BOSHMKHOBEHHUS YpPE3BbI-
YallHOM CUTYyalluH NIPUPOTHOTO, TEXHOTEHHOTO M BOGHHOT'O XapaKTepa.

OcHOBHOH 3a/iadyeil NUCHUIUIMHBI SBIsETCS (OPMUPOBAHHE YMEHHUI U HABBIKOB, MMO3BO-
JSIOMNUX HAa OCHOBE M3YYCHHS OMACHBIX M MOPAKAIMMX (PaKTOPOB YPE3BBIUAWHBIX CHUTYaITUH
MPUPOJHOT0, TEXHOTEHHOI'O M BOGHHOI'O XapakTepa, JpYruX OMacHOCTEM yMeNo pelarh BOIpo-
CBI CBOEH 0€30MMaCHOCTH C UCTIOJIb30BAHUEM CPEJICTB CHCTEMBI TPAXKIAHCKON 3aIlHUTHI.

2. B pe3ysabTaTe 0CBOEHMS IUCHUILIMHBI CTY/AEHT J10JIZKEeH:
3HamMb:

- XapaKTEPUCTUKU MPUPOTHBIX OEICTBUN, TEXHOTCHHBIX aBapuil U KatacTpo(d Ha paaHaloH-
HO, XUMHUYECKH W OMOJIOTUYECKH OMACHBIX 00BEKTaX, Mopaxkaromue GakTopbl IPYyTrux Onac-
HOCTEM;

- OCHOBBI BO3JICHCTBUS OMACHBIX ()aKTOPOB UPE3BBIYANHBIX CUTYAIIUi HA YeJIOBEKA M TIPUPO/I-
HYIO Cpeny, AOMYyCTUMBbIE MpeeiabHbIe KPUTEPUHU HETATUBHOTO BO3/ICUCTBUS;

- Mephl 0€30MacHOTO TMOBEICHHS NMPHU MPEeObIBAHUU B palioHaX (30HAX) IOXKapOB, PAJHOAK-
TUBHOTO, XUMHYECKOTO U OMOJIOTMUYECKOTO 3arps3HCHHUS,

- crocoObl M CPECTBa 3alIUTHl YeJIOBEKa OT BO3ACUCTBUS MOPAKAIOUUX (PAKTOPOB YPE3BHI-
YailHBIX CUTYALMi IPUPOJAHOT0, TEXHOTEHHOT'O U BOGHHOTO XapaKTepa.
ymemsn.

- UCIIOJIb30BaTh CPEJCTBA 3alIUThl OPraHOB JIBIXAaHUS U KOXHU, METULIMHCKUE NIl caMO3allu-

154




ThI U OKa3aHUs IIOMOIIH IPYTUM JIHOJISIM;
- IPUMEHSATh MEPBUYHBIC CPEACTBA MOXKAPOTYUICHUS IJIs JIOKATU3AMK U TYLIEHUs T0XKapa,

BO3HHKIIIETO B ayIUTOPHUH (J1aOOpaTOpHH ),

- OKa3bIBaTh Ce0€ M JPYTUM MOCTPAIABIINM MEIUITMHCKYIO TOMOIIIH C UCIIOJIb30BAHUEM Ta-

OeNbHBIX U MOJPYYHBIX MEIUIIMHCKUX CPEJICTB.
enaoems:

- npuéMaMu IPOBEJCHHS YaCTUYHON CaHUTApHOW 0OpabOTKH MpHU BbIXOJE U3 paiioHa (30HBI)

PaMOaKTUBHOTO, XMMHYECKOTO U OMOJIOTHYECKOTO 3arps3HEHHS (3apakKeHHUS );

- croco0amMu U TEXHOJIOTHSIMU 3aIIUTHI B UpE3BbIUaiHBIX CUTYAIUSX.

N3yuenne Kypca rpaxaaHCKOM 3allUThl B YPE3BbIYAHHBIX CUTyalUsX IPHU IOAIOTOBKE
0akanaBpoB MO TEXHUYECKUM HAMpPaBICHUSM MOJTOTOBKH M CIELHUATBHOCTSIM HAMpaBiIeHO Ha
npuoOperenue cienyronmx komnerennuii OK- 9; OIIK- 6, TTK-4.

3. Kpartkoe cogep:xanue JUCUMILIHMHbI.

1. OnacHoctu npupoaHoro xapakrepa. CtuxuiiHpie O€ICTBUsSI, SBICHUS MPUPOJIBI pa3-
PYLIUTEIBbHON CUIIBI - 3€MJIETPSCEHHS, HABOJHEHMS, CEJIEBbIE IOTOKH, OIMOJI3HU, CHEKHbBIC 3a-
HOCBI, U3BEP)KEHHE BYJIKaHOB, 00BAIIbI, 3aCyXH, Yparanbl, OypH, TOXKaphbl.

2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu U KaTtacTpodbl HA paguaIliOHHO Omac-
HOM OOBEKTE, XUMHUYECKH OMACHOM O0BEKTEe, OMOJOTHYECKH ONMAaCHOM OOBEKTE; Ha TPAHCHOPTE
(>KeNe3HOIOPO’)KHOM, aBTOMOOMIIBHOM, PEYHOM, ABHUAIMOHHOM); Ha THUAPOCOOPYKEHHUAX; Ha
KOMMYHAJIbHBIX CUCTEMaX JKH3HEOOCCIICUeHUSI.

3. OmacHocTH BOGHHOTO Xapakrepa. [I[pumeHeHne opy usi MacCoOBOTO MOpaskeHus (saep-
HOTO, XUMHUYECKOT0, OMOJIOTMYECKOT0), OOBIYHBIX CPEJICTB C 3AKUTaTEIbHBIM HANIOJIHEHHEM, HO-
BBIX BUJIOB OPYKHsI. 30HBI 3apAKEHUSI OT CPEICTB MOPAKEHUS U UX BO3JCHCTBUE HA HACEJICHUE U
OKPYKaIOIIYIO IPUPOJHYIO CPEY.

4. TMoxxapHasi 6€30MaCHOCTh — COCTOSIHUE 3alUIIIEHHOCTH HACeJIeHHsI, UMYIIEeCTBa, o0IIle-
CTBa M rOCyJIapcTBa OT MOkapoB. [loxkapHasi OMacHOCTh (MPUYKMHBI BOSHUKHOBEHHMSI MTOXKApOB B
3/1aHUAX, JIeCHbIe moxapshl). Jlokanuzauus u TymeHue mnoxapoB. IIpocTeilmve TexHHUECKHe
cpenctpa noxaporymeHus (oruerymurenu OI1-8, OY-2) u npaBuia nojab30BaHUs UMHU.

5. Kommuiekc MeponpusiTuii rpakJaHCKOU 3alllUThl HACEICHMUS.

Onogenienue U HGOPMUPOBaHUE HacelleHus 00 onacHocTu. [IpuHsTHE HaceleHneM CUrHa-
noB omoBenieHus («Baumanue BceM!», «Bo3aymiHas TpeBoray, «PaauannoHHas OMAacHOCTHY,
«Xumuueckas TpeBoray, «OTOol OMacHOCTH») U MOPSAIOK JEHCTBUSA IO HUM. DBaKyalusi Hace-
JIeHHs U3 30HBI omacHOCTH. CrocoObl IBaKkyal DKCTPEHHAs dBaKyalusi CTYyJEHTOB U3 ayIUTO-
puYH TIpU BO3HUKHOBEHUU TI0Kapa.

CpencrtBa nHAUMBHIYyaIbHOM 3amuThl opraHoB aeixanus (I'11-7, I'TI-7B, I'11-9, P-2, V-
2K, PITA-1, PIII"-67M, PVY-60M, «®enuxcy, I'’I3K, AT, ATI-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MenuimHCcKre CPECTBA 3AIIUTHI .

CpencTBa KOJJIGKTUBHOM 3alIUThl HaceneHus. Ha3HaueHue, 3amuTHBIE CBOMCTBa yOe-
xuil. [IporuBopanuanuonnsie ykpbiTus (IIPY, moazemHbie nemexoHble Mepexobl, 3ariyo-
JICHHBIE CTAHI[UU METPOIOJIUTEHA), MPOCTEHINNE YKPBITUS (TpaHILIEeH, OKOTIBI, IEPEKPHITHIC IIIe-
mm). [IpaBuiia 3anatus yoexuina.

6. Oxa3zanue nepBoil MEIUIIMHCKONW MOMOIIH MIPH 0KOraxX, paHEeHUsX, 3apaxkeHusx. [Ipo-
BEJICHNE YAaCTUYHOW CaHUTApHOUW 0O0paOOTKM KOKHBIX TTOKPOBOB YEIIOBEKA MPH BBIXOJIEC U3 30H
pPa0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOT0 3apakeHus (3arps3HeHUs ), U3 30H MOKAPOB.

7. JInkBugauus MOCIEACTBUN YPE3BBIYANHON CUTyalluu. PaguanioHHass U1 XMMHAYECKas
pa3BeqKa ouara MmopakeHus (3apakeHus). ABapuiiHo-cracaTenbHble paboThl. CriennanbHast 00-
paboTKa TEXHWUKH, MECTHOCTH, OOBCKTOB (/I€3aKTUBAIIMS, Jera3aius, Ae3uH(EKIus, Te3NHCEK-
s

8. DKcTpeHHas 3BaKyallus U3 ayauTopuu (J1abopaTopuu) B yCIOBUAX MOXKapa, paandaliu-
OHHOT'O, XMMHYECKOTr0, OMOJOTUYECKOTO 3arps3HEHHsS] TEPPUTOPHH C HCIOJIB30BAHUEM IIPO-

155



creiimmx cpeacts 3amuthl («Pennkc», I'J[3K, npotusoraza I'TI-7 ¢ ATIT-3).
4. O0beM y4eOHOH JUCHUILJIMHBI

By yueOHol paboThl B 3aueTHBIX equHUIIAX B akanem.
yacax
OO01masi Tpy10eMKOCTh 1M CHUILIHHbI 1 36
AyYIUTOpPHBIE 3aHATHS: 0,44 16
Jlexkun 0,44 16
CamocrosiTejibHas padora 0,56 20
[TonroroBKka K KOHTPOJBHBIM paboTaM 0,56 20

BI/III HTOTrOBOI'o KOHTPOJISA: 3a4€T - -

By yueOHol paboThl B 3aueTHBIX equHUIIAX B actponom.
gacax
O01mas TPyA0eMKOCTh JHCIUILTHHBI 1 27
AyIMTOpHBIE 3aHATHS: 0,44 12
Jlexun 0,44 12
CamocTosiTesibHasi padoTa 0,56 15
[TonroroBKa K KOHTPOJBHBIM paboTaM 0,56 15

Bua urorosoro KOHTPOJIA: 3a4€T - -
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