4.4, AHHOTAUMH Pa0OYHX MPOrPaMM JUCIHUIIIHH
s cnenuaabHocTu 18.05.01 Xumuyeckasi TEXHOJIOTHSI JHEPrOHACHIIIEHHBIX MATEPHAJIOB U
mwgesuii”. Cnenmanuzanus Ne2 " XumMuuyeckasi TEXHOJOTHA MOJTUMEPHBIX KOMITIO3UIHIA, IOPOXOB U
TBePJAbIX PAKETHBIX TOILIUB"
KBanudpukauusi: HuH:KeHEP

4.4.1 JucunnIMHbI 00s13aTe/IbHOI YacTH (0a30Bast 4acTh)

AHHOTaIUs padoyeil mMporpaMMal JUCHUIIMHBI ' UHOCTPpaHHBIH SI3BIK"
(51.5.01)

1.Ieap aMCHUIVIMHBI — TpuoOpeTeHHe oOydarommMucs oOme, KOMMYHUKAaTHBHOH U
npoecCHOHANBHOM KOMIETEHIIMM, ypOBEHb KOTOPBIX HA OTAENBHBIX J3Tarax S3bIKOBOM MMOATOTOBKU
MO3BOJISIET UCTOIh30BaTh HHOCTPAHHBINA SI3bIK MPAKTHYECKH KaK B MpodeccCHnoHabHOM (IPOU3BOJICTBEHHON
U HAy4YHOM) IeATeIbHOCTH, TaK U JIJIs 1eliell camooOpa3oBaHusl.

2. B pe3yabTarte u3yyeHus JUCHUIIHHBI 00yYAONIMIACS 10 MPOrpaMMe CleNHAJINTETa J0JIKeH:

Obnaoams cnepyroummu oo6mekynsTypHbiME (OK) u obmenpodeccnoHaaTbHBIMU KOMIETEHIUAMU
(OIIK):

- TOTOBHOCTBIO K CAMOPa3BUTHUIO, CaMOpean3alliy, UCIIOIb30BaHUIO TBOpUeckoro nmoteHimana (OK-
7);

- TOTOBHOCTBbIO K KOMMYHHUKAIIUM B YCTHOM M NMHUCHhMEHHOW (popmMax Ha pPycCKOM W MHOCTPAHHOM
SI3BIKAX JUTS pelieHus 3a1a4 npodeccuonanbroi aesreiaproctu (OITK-4).

3nams:

- OCHOBHBIC CIIOCOOBI COYETAEMOCTH JIGKCHUSCKUX CIUHUI] U OCHOBHBIC CIOBOOOpa30BaTEIbHBIC
MO/JIeH;

- PYCCKHE DSKBHBAJICHTHI OCHOBHBIX CJIOB M BBIPQKCHHA pPEYM B TIPOIECCE MEKIMYHOCTHOTO H
MEXKYIBTYPHOTO B3aUMOICHCTBUS;

- OCHOBHBIE TIPUEMBI H METOJIbI pehepUPOBAHNS i AHHOTHPOBAHUS JINTEPATYPHI;

- TIaCCUBHYIO M aKTHUBHYIO JIEKCHKY, B TOM YHCIIe OOIIEHAYYHYIO U CIEIUATbHYI0 TEPMUHOJIOTHIO,
HEOOXOIUMYIO JUTsl pa0OThI HAJl THIIOBEIMH TEKCTAMU;

- IPUEMBI PabOTHI C OPUTHHATBHON JIUTEPATYPOH HA MHOCTPAHHOM SI3BIKE.

Ymemn:

- paboTaTh C OPUTHHAIBHOM TUTEPATYPO HA MHOCTPAHHOM SI3BIKE;

- paboTaTh CO ClIOBapeM;

- BECTH TMEpPENUCKy Ha H3y4aeMOM S3bIKE C IIeNbI0 MEXJIUYHOCTHOTO U MEXKYIbTYPHOTO
B3aUMOJCHCTBUS;

- BECTH pEUYEBYIO [EATEIbHOCTh MPUMEHHUTEIbHO K cdepe OBITOBOM U mpodeccHoHANbHOM
KOMMYHHKAITUH.

Braoemo:

-MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEKIUYHOCTHOTO M MEXKYJIBTYPHOTO OOIICHWS, HABBIKAMU U
YMEHHSIMH ~ pPEUYEeBOM  JESATENbHOCTH MPUMEHHTENbHO K cdepe ObITOBOH U mpodecCHOHaTbHOU
KOMMYHHKAITIH, OCHOBAMH MTyOITMYHOMN pevH;

- OCHOBaMH ped)epUpOBAHMS U aHHOTUPOBAHUSI TUTEPATYPhI HA U3Yy4aeMOM HHOCTPAHHOM SI3bIKE.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Bgenenue. [IpenMer u posib HHOCTpaHHOTO si3bIKa. KpaTkue ucropuueckue cBeeHus: 00 U3y4yaeMoM
A3bIKE. 3a/1a4l U MECTO Kypca B IIOATOTOBKE CIIELUATNCTa XMMUHU U TEXHOJIOTHH.

Paznen 1. |.I'pammaTiueckue TpyJHOCTH U3y4aeMOTO SI3bIKa!

1.1 JInuynsle, npuTAKATEIbHBIE U IPOYNE MECTOUMEHUS.

CrpsikeHHe r1aroya-cBs3Ku.

W3meHenue riarona-cBs3kM B (opmax HacTosmiero BpeMeHH. (OOpa3zoBaHHe pa3IMYHBIX
BHUJIOBPEMEHHBIX (DOPM ¢ TOMOIIBIO Tiaroja-cBs3ku. OOpa3oBaHue u ynorpebieHue (GopM MacCHBHOTO
3anora. M3MeHeHue riaroja-cBSI3KM B pa3iIM4HbIX (hopMax HpOIIEAIero W Oyaymiero BpeMeHH. I maron-
CBSI3Ka B OTPHULIATENIBHBIX NPEITI0KEHUSAX.



1.2 Tlopsanok cioB B mpemiokeHuu. [IpsMol MOpsAIOK CIIOB YTBEPAUTEIHLHOTO MPEIJIOKEHUS B
pa3IMYHBIX BHUIOBPEMEHHBIX (opmax. V3MeHeHHe TOpsiiKa CJIOB B BONPOCHTEIBHBIX MPETIOKCHUSIX.
[TopsimoK CIIOB ¥ MOCTPOCHHE OTPULIATEIBHBIX MPEeATIOKEeHUN. DMpaTHUECKHEe KOHCTPYKIIUU.

Pasnen 2. Il . Urenne TeMaTHYECKUX TEKCTOB:

2.1. BBenenue B cielMalILHOCTD

2.2 .. Meunnenees

2.3. PXTY um. JI.1. Menpaeneena

[lonsTe o0 BUAAax uyTEeHUS Ha NpUMepax TeKCToB o Xumuu, [[H. Menoeneese, PXTY um, J.U.
Menoeneesa.

AKTHUBH3AIUS JIGKCUKHU IPOYUTAHHBIX TEKCTOB.

Paznen 3. lll.ITpakTrka ycTHOH peun mo TeMam:

3.1. ToBopum o cede”,

3.2. "B ropoae",

3.3. 'PaiioH, e s KuBYy'.

Monoorudeckas peds mo Teme "o cebe'.

Paznen 4. L.I'pammaTrueckue TPYAHOCTH U3y4aeMOTO SI3bIKA:

4.1. Uadunantus. @opmbl nHGUHUTHBA. [IponomkeHHBIH U MepPeKTHBI UHPUHUTUB. DYHKIUH
uHOUHUTHBA B npeanoxkeHuu. OOpa3oBaHue U YMOTpeOsieHne HHPUHUTUBHBIX O0OOPOTOB THUIMA ''CIOXKHOE
nojyiexaniee” u "ciokHoe JonojaHeHne" . BapuaHTsl nepeBoa HHOUHUTHBHBIX 00OPOTOB HA PYCCKHUM S3BIK.

4.2. BugoBpemennsie ¢opMbl rinaronoB. OOpa3oBaHHe MPOCTHIX, MPOAODKEHHBIX, MEPHEKTHBIX U
nep(eKTHO-TIPOAOIDKEHHBIX ~ BpeMeH. BompocuTenbHbIE MPEUIOKEHUS B Pa3IMYHBIX  BpPEMEHAX.
OO6pazoBanue oTpUIATENbHBIX ()OPM TJIaroia B pa3invHbIX BpEMEHAX.

Pazpen 5. |l.M3yuatoee ureHrne Hay4HO-TOMYJISIPHBIX TEKCTOB IO BbIOpaHHOW CIELHUAIBHOCTH.

[IpumepHasi TemaThka TeKCTOB: "XWMHS U Hay4yHble MeTONbl, "XUMHUYECKHE TEXHOJOTHUU Ha
MIPOU3BOICTBE".
Paznen 6. lll. [IpakTuka ycTHOI peun 1o Teme

6.1. "Cmyoenueckas scusms".

6.2. 'MIamMepeHus B XuMuueckoi saboparopun”

Paznen 7. |. 'pammaTrueckuie TpyJHOCTH U3y4aeMOT0 SI3bIKA!

7.1. Ilpuuactus. IlpuyacTuss Hacrosmiero M mnpoumennero BpeMeHU. IlepdexTHbie (opmbl
npudacTus. MecTto NpuyacTUil B NPEUIOKEHUN. Pa3mnyHbple BapuaHThI NepeBOJa NMPUYACTUN HA PYCCKUHN
A3bIK. [IpudacTHbIe 0O00POTHI M TPUEMBI UX MIEPEBO/IA HA PYCCKUH S3BIK.

7.2. CocnaratensHoe HakioHeHHe. DOpMBI coclaraTeIbHOTO HAKIOHEHHS B M3Y4aeMOM S3bIKE.
MojanbHble Tarojbl ¥ UX HCIOJb30BaHUE B TMPEAJIOKEHHUSIX B COCIAaraTeIbHOM HAKJIOHEHUH. THIIBI
YCITIOBHBIX TPEIOKEeHUNA. BapraHThl iepeBoia MpeIoKeHNH B cocaraTeIbHOM HAKIIOHEHUH U YCIIOBHBIX
MIPETIOKECHU .

Paznen 8. Il .M3yyaromee ureHne TEKCTOB MO TeMaTuke: " Xumudeckas nadoparopus’, "M3mepenus
B CIIeLlMabHOM JabopaTopun”.

Pazmen 9. Ill. Tlpaktuka yctHO# peun mo Temam: "Crpana m3ydaemoro sizbika"', "lIpoBenmenHwue
JIeNIOBOM BCTpeun', "3akimoueHre KOHTpakTa'.



4. O0beM yueOHO JUCUMIIIIMHBI:

N B 3auetHbIx
Bunast yueOHoi paboThI B akanem. yacax
SIMHUIIAX
O01masi TPY10eMKOCTh THCIUIJIMHBI N0 Y4e0HOMY IJIAHY 10 360
KonTaktHas padora (KP): 3,6 128
JleKmu yueOubvimM NIAHOM He NPpedyCMOmpeHbl - -
[Tpaktuueckue 3anstus (I13) 3,6 128
JlabopaTopHbIe 3aHATHUS YYeOHbIM NIAHOM He NPEOYCMOMPEHbl - -
CamocrositesbHas padora (CP): 5,4 196
YIpaxHeHus 110 COOTBETCTBYIOIIUM pa3iesaM JUCHUIIINHBI 5,4 196
Bua xonTpoJs: 3auer / JK3aMeH 3AMEH 3AMEH
E— 1 36
Bunbt yueOHOM pabOThI B sauetibx B actp. gacax
CIIMHUIIAX
O01mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIAHY 10 270
KonTaktHas padora (KP): 3,6 96
JIeKIMH yueOHbiM NIAHOM He NPedyCMOmMpPeHbl - -
[Tpaktryeckue 3anstus (I13) 3,6 96
JlabopaTopHble 3aHATHS YUeOHbIM NIAHOM He NpedyCMOmpeHbl - -
CamocrositesbHas padora (CP): 5,4 147
YrpakHeHus: 10 COOTBETCTBYIOIIUM pa3fiesiaM JUCIHUILTHHBI 54 147
Bua koHTpOJs: 3a4eT / IK3aMeH % %

AHHOTanus padoueil nporpamMmsl AucuunauHbl * Ucrtopus”
(b1.5.02)

1. Heap pucuuminHbl: GOPMUPOBAHHE Y CTYIEHTOB KOMILIEKCHOTO MPEICTABICHHS O POJIM M MECTE
UCTOPUU B CUCTEME I'YMaHUTAPHBIX U COLMANIBHBIX HAYyK, KYyJbTYpHO-UCTOpPUUYECKOM cBoeoOpaszuu Poccum,
€e MecTe BO BCEMHUPHO-UCTOPHUYECKOM IpoIiecce, 00 0COOCHHOCTSX M OCHOBHBIX ATamax e€ MCTOPUYECKOTrOo
pa3BUTHS;, BBEACHUE CTYAECHTOB B KpPYr HCTOPMUYECKHX MpoOJieM, CBA3aHHBIX € 00JacTeio Oymaymiei
npodhecCuOHATBbHON e TENbHOCTH.

2. B pe3ysbTare n3yueHus JMCHMUILJIMHBI 00y4YaIOMIMIics N0 IPOrpaMMe CIeNMAJINTeTa J0JIKeH:
Obnadamye CIeAYOMUMU 00WeKYIbMYPHbIMYU KOMITETEHIIUAMU:
- CIOCOOHOCTH aHAIM3UPOBATh OCHOBHBIE 3TAIlbl U 3aKOHOMEPHOCTH UCTOPHUECKOTO pa3BUTHS 00IIECTBa
st popMupoBanus rpaxaanckoi nozumun (OK-3).
3nams:
- OCHOBHBIE HalpaBJIeHHUs, TPOOIEMbI U METO/IbI UCTOPHUECKON HAYKH;
- OCHOBHBIE ATambl U KJIIOUYEBbIE COOBITUS MCTOpUM Poccuu M Mupa; 0COOEHHOCTH Pa3BUTHS POCCHICKOTO
roCyJapcTBa, BBIIAIOLINXCS JIesiTeNleil OTeUeCTBEHHOM U BCeoOIeil HCTOPHH.
Ymemu:
- COOTHOCHTH OOIIME HCTOPUYECKHE MPOIECChl W OTAENbHBbIE (aKThl; BBIABIATH CYIIECTBEHHBIE YEPThI
HCTOPUYECKHX MPOIIECCOB, SBICHUI U COOBITHI; aHaTM3UPOBATh COLIMATIBLHO-3HAUNMBIE MTPOOIIEMBI;
- (GopMynHpOBaTh U APTYMEHTHUPOBAHO OTCTAUBaTh COOCTBEHHYIO MO3ULMIO MO Pa3IMYHBIM IpodiemMam
HCTOPUHU.
Bnaoemy:
- IPEJCTaBICHUAMHU 00 UCTOPHH KaK HayKe, €e MEeCTe B CUCTEME T'YMaHUTapHOTO 3HAHUS;
- IPEJCTAaBICHUAMHU 00 OCHOBHBIX 3Tanax B MICTOPUH YEJIOBEUECTBA U UX XPOHOJIOTHUH;
- KaTerOpualbHO-TIOHSATUIHHBIM anmapaToM U3y4aeMO JAUCIUILINHBL




- HaBbIKaMHU aHaJIN3a UCTOPHUYCCKUX NCTOUYHHUKOB.

3 Kparkoe coaep:xxanue JUCUMILIIHHbBI.

Paznen 1. Hcropuss B cucreMe CONMAJBHO-TYMAHMTAPHBIX HayK. OCHOBBI MeTOH0JIOTMH
HCTOpPUYECKOil HAyKu. OCO0EHHOCTH CTAHOBJIEHUS rocyIapcTBeHHOCTH B Poccumn.

Mecro ucropun B cucreme Hayk. [Ipenmer umcropuueckor Hayku. Ponp Teopum B IO3HAaHUM
nponuioro. CymHocTb, GopMbl, PYHKIIUHA UCTOPUYECKOTO 3HaHUSA. VICTOUHUKH 1O OTEUECTBEHHOW UCTOPUH,
ux knaccugpukanus. Ucropus Poccun — HeoThemiieMas 4acTh BCEMUPHON MCTOpPHUH; 001iee U 0OCOOCHHOE B
HUCTOPUYECKOM Pa3BUTHUHU.

Hauano poccuiickoii rocygapctBeHHOCTH. KueBckass Pych. OTHOKYJIBTYpHBIE W COIMAJIBHO-
MOJIMTUYECKHE ITPOLIECCH] CTAHOBIIEHUS POCCUICKOM rocyaapcTBeHHOCTH. [IpuHsTHE XpUcTHAHCTBA.

Pycckue 3emnu B XII — Hauane X VI BB. O6pazoBanue Poccuiickoro rocynapcTsa, €ro HCTOPUUECKOE
3Hauenue. Poccns B cepenune XVI — XVII BB.

Pa3nen 2. Poccuiickast umnepusi B XVIII- naugamse XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MonepHu3anuu u npocsemenus. Pedopmer [etpa I
KaK IepBasi MOIbITKAa MOAEpPHU3alMU CcTpaHbl, € ocobeHHocTH. DopmupoBanue Poccuiickoil ummepuu.
OCHOBHBIE HAIpaBlIEHUS ' €BPOINEHU3AlMU’ CTpPaHbl. OBOJIOLMS COIUAIBHOM CTPYKTYpPHI OOIIECTBA.
HanpHeiiee pacmupenue rpanul Poccuiickoid uMmnepuu.

Poccus B XIX cronetun. IIpomsbinuienssiii nepeBopot B EBpone u Poccun: obmiee u ocobeHHOE.
Baxkneiimue ycnoBus nepexona Poccun k HHIyCTpHaTbHOMY OOIIECTBY — PELICHHE KPECThIHCKOTO BOIpOca
U OrpaHuYeHue camojepxaBusi. JUIMTEIbHOCTh, HEMOCIEAOBATEIbHOCTh, LHUKINYHOCTh Ipoliecca
Oypskya3Horo pedopmupoBanus. Poib cydbekTuBHOTO (hakTopa B peooiieHuu orctaBanus. Pegopmer XIX
Beka, ux 3HaueHue. OOuiecTBeHHbIe ABMKEHNS B X1 X Beke.

Poccus B mauane XX Beka (1900 — 1917rr.). OcO6EHHOCTH COLUMATBHO-IPKOHOMUYECKOTO Pa3BUTHS
Poccun B Hawane XX Beka. OObeKTHBHAs TOTPEOHOCTh MHIYCTPUAIBHOW MoJepHU3auuu Poccum.
CootHomienne nonutuueckux cui B Poccum B Hauane XX Beka. Hapacranuwe kpusuca camojnep:kaBus.
[lepBas poccuiickas peBomonus. OOpa3zoBaHne NOIUTHYECKUX NapTuil. ['ocynapcTBennas qyma Hadaina XX
BEKa KaK MEpBbI ONBIT poccuiickoro mnapiameHtapusma. CTojiblIMHCKas arpapHas pedopma. Ilepas
MupoBas BoWiHa M ydyactue B Hell Poccun. ®deBpanbckas peBomouus 1917r. u kopeHHblE U3MEHEHUS B
MOJIMTUYECKON )KU3HU CTPAHBI.

Pa3nea 3. OT coBeTcKkoro rocyaapcraa k coppemenHoii Poccun.

dopmupoBaHUe U CYIIHOCTb coBeTcKoro ctpos (1917-1991rr.). IToaroroBka u nodena OKTIOpbCKOTO
BoopykeHHOro Bocctanus B Ilerporpame. II Bcepoccuiickuii cbe3q CoOBETOB M €ro  pEIICHUS.
OKOHOMUYECKass M COLMajbHas MOJUTHKa OoJblIeBUKOB. ['pakgaHckas BoHHa W HMHOCTpaHHas
untepBeHuua. Cynp0a u 3HaueHue HOIla. VYrTBepxkaeHue onHONAPTUHHOM MOJIUTUYECKOW CHUCTEMBI.
Ob6pazoanue CCCP. Ilonutuyeckas 6opr6a B maptuu u rocygapcte. CCCP B roabl NepBbIX MATHIETOK
(komerr 20-x tr. — 30< rr.). ®opmupoBaHuMe pexuMa JTUYHONH Biaacth CTaJilMHA W KOMaHIIHO-
aJIMUHUCTPATUBHOM CHUCTEMbI yrnpaBieHus rocyaapctBoM. Buemnss nonutuka CCCP B 20-30- rr. CCCP
BO BTOpoil mupoBoi u Benukoit OtedecTBeHHOI BoiiHe. I3MeHEHHE COOTHOLIEHUS CWJI B MHpE Iocie
BTOpOoH MHUpoBOW BoiHBL. Hauano "xomomuoit BoiHbI". Tpyanoctn mnocieBoeHHoro paszsutusi CCCP.
VKecToueHHe TMOJIMTUYECKOTO peXuMa U HJeOoJorudyeckoro KoHTpois. IlombiTku  0oOHOBIEHMS
"rocymapctBenHoro conuanuiMa”. XX cwe3nq KIICC u ocyxnenue kynpta nuaHocTa Cranuna. "Otremnens”
B JYXOBHOH cdepe. DxoHOoMHUecKHe pedopmbl cepeauHbl 60-X ro1oB, MPUYUHBI UX HE3aBEPIICHHOCTH.
Hapactanue kpu3uCHBIX sBIeHUHl B coBeTckoMm oOmectBe B 70-e — cepeamne 80-x ronoB. Buemrss
noymtuka CCCP B xon1e 60-x Hadane 80-X IT.: OT pa3psaKku K 00OCTPEHUIO MEXIYHAPOTHONW 0OCTaHOBKH.
"IlepecTpoiika": cymHOCTb, I€NIM, 337a4l, OCHOBHBIE 3Tambl, pe3ynbtaTtsl. Pacmag CCCP. ObpasoBanue
CHT.

CraHoBIIEHHE HOBOW pocCUiCKOl rocynapcTBeHHOCTH (¢ 1991- mo Hacrosimiee Bpems). JlnbepanbHas
KOHUEMNIHS pocCUiicKuX pedopM: nmepexo K pelHKY, (POpMHUPOBaHKE IPa’kJaHCKOTO OOIIecTBa U MPaBOBOTO
rocynapctBa. "lllokoBas Tepamus” skoHOMHYecKux pedopm B Hayane 90-x rogoB. Konctutymus
Poccuiickoit @eaepannu 1993r. MexxnaunoHansHble OTHOMIECHUS. [lonuTryeckne mapTuu U OOIIECTBEHHBIC
nBrxkeHus: Poccun Ha coBpemMeHHOM artane. Poccust Ha myTtu MoaepHusauuu. Poccust B cucteme MHUpOBOM
SKOHOMHUKH U MEKTYHAPOIHBIX CBI3EH.



4. O0beM yueOHOW JUCUUIIJIMHBI

Bunsl yueOHoI paboThI B 3aueTHbIX B akanem.
CIMHULIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIJIUHBI 10 Y4eOHOMY IJIAHY 4 144
KonrakTHas padora (KP): 1,3 48
Jlexumnm (Jlek) 0,9 32
[Tpaktuueckue 3anstus (I13) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
[ToaroroBKa K KOHTPOJIBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMOCTOSATEIbHOE N3YYCHUE TUCIIMILUIMHBI 0,8 30
Bu KOHTPOJIs: IK3aMeH 1 36
Bupl yueOHOM paboThI B 3auerHpIx B actp.
CIMHULIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4e0HOMY IUIAHY 4 108
KonTaktHas padora (KP): 1,3 36
Jlexumnm (Jlek) 0,9 24
[Ipaktuueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,3 7,5
Pedepar / acce 0,6 15
CaMoCTOsITETbHOE U3YYEHUE TUCLMILIUHBI 0,8 22,5
Bua KoHTpOJIAA: 3K3aMeH 1 27

AHHoOTalus padoyell NporpaMMbl JMCHMILIMHBI " Puinocodus”
(b1.5.03)

1. Heab AMCHUNIMHBI: CPOPMUPOBATH Y CTYJAEHTOB KOMIUIEKCHOE MPECTABIEHUE O POJIM U MECTE
¢umocopun B cucteMe r'yMaHUTApHbIX, COLUAIBHBIX M €CTECTBEHHBIX HayK, MO3HAKOMUTh MX C OCHOBaMH
¢unocodckoro 3HaHMUs, HEOOXOAUMBIMHU ISl pEIICHNS TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

3anauu TUCUUIUIMHBL

- (popmMHpoBaHUE HAYYHBIX OCHOB MUPOBO33PEHHUSI CTYIEHTOB;

- (opMHpOBaHUE HABBIKOB JIOTMYECKOT0, METOI0JIOTUYECKOTO U (PMII0CO(CKOro aHaau3a pa3BUTUS U
(YHKIIMOHUPOBAHUSI Pa3IMUHbIX cep KU3HU OOIIECTBA, €r0 COLUAIbHBIX HHCTUTYTOB;

- hopMHpOBaHHE YMEHHUH HCIIONB30BaTh (GHIOCOPCKUE 3HAHUS B MPO(PECCHOHAIBHON 1EATEIbHOCTH
OyIyIIMX CIIEIUAIIUCTOB;

- (¢opMHpOBaHHE TBOPYECKOI'O MBILIUIEHUS, CAMOCTOSATENIBHOCTH CYXXACHUH, HHTepeca K
OTEYECTBEHHOMY U MUPOBOMY KYJIbTYPHOMY M HAYYHOMY HACJIEINIO, €M0 COXPAHEHUIO U TPEYMHOKEHUIO .

2. B pe3yJbTaTe H3y4eHHs AUCHHUILUIMHBI 00YUYaIOLIUICS 110 MPOorpaMMe CreNHAJIUTeTa J0JIKeH:

Obnaoams crneyromumu o0mekyasTypHbiMU (OK) koMneTeHIusIMHu:

- cIocOoOHOCTBIO K a0CTPaKTHOMY MBILIUICHHIO, aHau3y, cuaTe3y (OK-1);

- CHOCOOHOCTBIO  HCIOJB30BaTh  OCHOBBI  (WIOCOPCKUX 3HaHMM At popMHpOBaHUS
MUpoBo33peHdeckoi mosuiuu (OK-2);

- TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaAMOpEaIN3allii, MCIOJIb30BAHUIO TBOPYECKOrO MOTEHLHaa
(OK-7).

3namo:

—  OCHOBHOE COj/Iep’KaHHe TJIaBHBIX (PUIOCO(CKHUX IIKOJ M HampaBiEeHUH, MpeICTaBUTENEH 3TUX
IIKOJ, CBSA3b U pazinuue Ux Guiocopckux uaeu;

—  CBSI3b UCTOPUKO-(UIOCOPCKUX KOHIIETLUN C COBPEMEHHBIMU MpOOJIeMaMu MHAMBUAYATbHON U
00IIIEeCTBEHHOM JKM3HH,

Ymems:

— TOHMMATh U aHAJIM3UPOBATH MUPOBO33PEHUYECKHE, COLUAIBHBIE U MHAWBUAYAJIbHBIE MTPOOIEMBI
COBPEMEHHOM KU3HU;




— TPaMOTHO BECTH IMCKYCCHIO, apryMEHTHPOBAHO OTCTAaMBaTh CBOIO IO3ULHIO MO 3HAYUMBIM
bunocopckum mpobdiieMaM COBPEMEHHOW JKM3HHU, OMHUPAsCh Ha HapaOOTaHHBIM B HCTOpUU (utocopuun
MaTepHa;

—  TIPUMEHATH NoJydyeHHbIe (procodCcKkre 3HaHUS K PeLICHUI0 MPO(hecCHOHATBHBIX 3a/a4;

Braoemy:

— TpencTaBleHUSIMH O (mIocOGUM KaKk HAayKe M CHCTEME IEHHOCTEH, €€ MeCTe B CHUCTEMeE
T'YMaHUTApHOTO 3HAHUA,

—  OCHOBaMH (PUIOCO(PCKOTO MBIILICHUS,

—  KaTeropuajgbHBIM amnmaparoM H3y4aeMoW AUCUUIUIMHBI, (QHIOCOQCKUMH METOJlaMU aHalu3a
pa3iauuHbIX Mpo0seM, HaBblKaMH (UIOCOPCKON KyIbTypbl i BBIPAOOTKH CHCTEMHOTO, LEJIOCTHOTO
B3rjisiga Ha HeﬁCTBHTeHLHOCTL M MECTO XMMHUH U XUMUYECKOU TEXHOJIOTUH B HGHOCTHOﬁ KapTUHC MHUpPaA.

3. Kpartkoe cogep:xkaHue TUCHMILIUHBI:

Benenune. ®unocodus, ee MpOUCXOXKISHUE U POJIb B OOIIECTBE.

Pa3znea 1. OcHoBHBIE (pri10cOPCKHE HIKOJIbI.

Antnunas Qunocodpus (mocokparuku, coductel, Cokpar, Jemokpur, Ilnaron, Apuctorenb,

AIUTMHUACTHYECKU-pUMCKas (unocodus). OCHOBHBIE TPOOIEMBbI CPEIHEBEKOBOH (minocohun u 3moxu
Bospoxnenusi. @unocopust Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus [Ipoceemenus. Hemerkas
knaccuueckas ¢unocodus. Pycckas dunocopus XIX — XX BB. OCHOBBI MapKCUCTCKOW (uinocoduu.
OcHoBHbIE HaMpaBICHHUS COBPEMEHHON (UIOCOPHH.

Paznen 2. dusiocodckue KOHIENUUHA ObITHS U TO3HAHMS.
[Ipobnema ObiTuss B uctopuu ¢unocodpun. I[loHATHS MarepuaabHOTO M HAcaNbHOro. OCHOBHBIC

¢wiocopckue HampaBiIeHMs: MaTepuanu3M M uaeanusM. [IpuHUIUO 171006ajdbHOrO SBOJIIOLMOHKM3MA B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA.

Konnenmuu npoctpancTBa U BpeMEHH B UCTOPHH (HMIIOCO(OUU M HAYKH.

[Ipoucxoxnenue co3HaHus. Poib Tpyna B IPOUCXOXKIACHMM CO3HaHMA. Mpeanucruueckue wu
MaTepHagucThyeckue KoHuenuuu co3HaHus. Co3Hanue u Mo3r. Co3HaTeslbHOE U 0eCcCO3HATENIbHOE.
Coznanue u s13bIk. Co3HaHHME U CAMOCO3HAHUE.

Konuenmuu rHoceosorun B HCTOpUU (QuiIocOGUU: CEHCyalnHu3M, palOHAIM3M, CKENTHULU3M,
arHOCTUIIM3M, KOHLENIMS BPOXKIACHHBIX HAEH, anpuopu3M. J[lMalleKTHKa II03HAHUSA: YyBCTBEHHOE U
panyoHanbHOe. OCHOBHBIE TEOPUU UCTHHBI.

Pasnea 3. IIpoGsembl yenoBeka B puiiocodun.

YenoBek Kak npeaMeT Gpuiiocopckoro aHaausa B uctTopuu puinocodpun. Ilpoucxoxnenue yeaoBeka:
IPUPOJIHBIE U COLMAIIBHBIE YCIOBHUS aHTPONOCOLMOreHe3a. bHoIormyeckoe M COLMAIBHOE B YEJIOBEKE.
WHauBua, nHAMBUAYAIBHOCTD, THYHOCTD.

CMbICI )KU3HM U NpeJHa3HaueHue yenoBeka. JKu3Hb, cMepTh, OeccmepTue. JBHKeHHnEe HEHACHIINs,
ero poib B coBpeMeHHOM >ku3HU. Llenu m nenHoctu. CB0oOOAa BOJIM M OTBETCTBEHHOCTb JIMYHOCTH.
HpascTBeHHBIE, pEIUTHO3HBIE, SCTETUUECKNE LIEHHOCTH.

Paznen 4. ®unocodus nucropuu u oduecTsa

YenoBek B CHCTEME COLHMANbHBIX CBA3ed. JIMUHOCTH M Macchl, cBOOOAa M HEOOXOJUMOCTD.
Qunocopust HCTOpUM: (GOPMALMOHHAS W IMBHIN3ALMOHHAS KOHLEMIMA HCTOPUYECKOTO Pa3BUTHIL.
[TporpeccucTckue U NMKINYECKUE MOJAENTU pa3BUTHA. [ obanbHble pobieMbl coBpeMeHHoCTH. KoHuenus
YCTOHYMBOTO Pa3BUTHUS U CLIEHapUH Oy1yILIEro.

O6miectBo U ero crpykrypa. CounanbHas, NOIUTHYECKas U TyXoBHasA chepbl oomecTBa. KoHuenuun
rocyaapcTBa B uctopuu unocodcekoit mpicinu. ['paxaHckoe 00IIeCTBO U PAaBOBOE TOCYAAPCTBO.

Pa3nea 5. ®unocopckue npodaeMbl XMMHH U XHMHYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa HayqyHOro 3HaHMs, ero MeTojbl U (opmbl. Hayunsie
pPEBOJIIOLIMM M CMEHAa THUIOB palnuoHaibHOocTH. Hayka B coBpeMeHHOM Mupe. OJTHKa HAyKH U
OTBETCTBEHHOCTb YUEHOTO.

[IpoGnema cooTHoOmIEHUsT HAayKM M TeXHUKHU. ColuanbHblEe MOCIEICTBUS HAayYHO-TEXHUYECKOTO
nporpecca. OTHUECKHUE U IKOJIOTUYECKUE UMIIEPATUBbI Pa3BUTHS HAYKH U TEXHUKH.



MecTto XMMHH B CHCTEME ECTSCTBEHHBIX HayK. OcHoBHas np06neMa XUMHH KaK HayKu U
MMPOU3BOACTBA. HGJII/I U 33Ja4ld XUMHYECKOM TEXHOJOTHH. Cneun(bmca XHUMHUKO-TCXHOJIOTMYCCKOT'O 3HaHMUA:
(byHI[aMeHTaJ'IBHOC W IPUKIIAAHOEC, SMIIUPUIYCCKOEC U TCOPETUUCCKOC.

4. O0beM AUCHHMILVIMHBI M BUIbI Y4eOHOH padoThl.

. B 3aueTHBIX B akanmewm.
Buanbi yueOHoii padboThl
€IMHUIIAX gacax
O0mas TPyA0eMKOCTh JMCIUIIJIUHBI 10 Y4eOHOMY IJIAHY 3 108
KonrakTHas padora (KP): 1,3 48
Jlekuun 0,9 32
Cemunaps! (C) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Bujx koHTpOJS: 3a4eT - 3auer ¢
OLICHKOM
BHab1 yueGHoii paGoThi B 3aueTHBIX B actpom.
SIMHULIAX gacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4e0OHOMY IUIAHY 3 81
KonraktHas pa6ora (KP): 1,3 36
Jlexun 0,9 24
Cemunapsl (C) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Bunx xoHTpoOJIS: 3aUueT - 3ader ¢
OLICHK O

AHHOTanus padoueill nporpamMmsl JucuMiIMHbI ' KyabTyposaorus”
(51.5.04)

1. Hean AMCHUIUIMHBI — NPUOOPETEHHE CTYIEHTAaMU KOMIUIEKCHBIX 3HAaHMW O MNpUHIUNAX U
3aKOHOMEPHOCTSIX (YHKLIMOHUPOBAHMUS KYJIbTyphl B 00IecTBe, (OPMUPOBAHME IIHPOKOTO CIHEKTpa
[ICHHOCTHBIX OPHUEHTAlW{, BOCIHTAaHHE TEPIUMOCTH M YBOKEHHsS K CHCTEMaM HACAIOB M IIEHHOCTEH
JPYroro KyJIbTypHOI'O THIIa, HHTEJIEKTyalbHOE U HPAaBCTBEHHOE Pa3BUTHE CTYICHTOB.

2. B pe3yabTarte u3y4yeHus TUCHMIJIMHBI 00yYAIOIIMIICA 10 MPOrpaMMe CIeNHATNTETA J0JKEeH:

Obnadamye cnepyromuMu o0mmekyasTypHbiMEu (OK) koMneTeHuusamMu:

- CHOCOOHOCTh AHAIM3MPOBATH OCHOBHBIE ATAllbl W 3aKOHOMEPHOCTH HCTOPHYECKOTO pPa3BHTHUS
obmecTBa it GopMUpoBaHus rpaxaaHckoii nosunuu (OK-3);

- TOTOBHOCTBIO K CAaMOPa3BUTHIO, CaMOpeaTN3alliy, HCII0JIh30BaHUIO TBOpUecKoro noternuana (OK-
7).

3namo:

— TOHATUIHBIN anmapaT KyJIbTYpOJIOTUH;
— TEOpeTUYEeCKHE OCHOBBI KYJIbTYPOJIOTUH;
— (OpPMBI U THITBI KYIIBTYPHI;
—  CcrocoOBI MPUOOPETEHUS, XpaHEHHS U TIEpEIayi CONMOKYIBTYPHOTO OTIBITA;
— 0a3oBble LIEHHOCTH KYJIbTYPbI;
— TEOPHIO U UCTOPHUIO MEKKYILTYPHOH KOMMYHHKAIINH;
Ymemu:
— OOBICHUTH (EHOMEH KYJIbTYPHI, €€ POJIb B UETIOBEUECKOM JKU3HEACATEIbHOCTH;
— TIPUMEHSTH MOJyYeHHbIE 3HaHUS B MIPOLIECCE;
—  CaMOCTOSITENIFHO OCBaWBAaTh IICHHOCTH MHUPOBOUM M OT€YECTBEHHON KYJIbTYPHI;

Bnaoemy:

— COBOKYITHOCTBIO 3HaHUH, 00€CTIeUNBAIOIINX ITUPOKYIO SPYIUIHIIO U KYJIbTYPHBIN KPYTro30p;
— HaBBIKAMU MPOJYKTUBHOTO JIEIOBOTO OOIICHUS C MPEACTABUTEISIMU PA3IUYHBIX KYJIbTYD;
— YBaXXEHHEM K KYJIbTYpPHBIM IIEHHOCTSIM.




3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

OcHoBHBIE NTPOOIIEMBI TeOpUHU KynbTyphl. KynbpTyponorus kak Hayka. [Ipo0iema npoucxoxaeHust 1
omnpezneneHuss  KynbTypbl. (Cucrema KyJIbTypbl, CTPYKTYpHas LE€JIOCTHOCTb M  3aKOHOMEPHOCTH
¢ynkunonupoBanusi. Mogenu cucreMHoro moaxoja. KymbTypa Kak 3HaKOBO-CHMBOJIMYECKAs CHCTEMA.
JluHaMuKka W THIOJNOTM3auusl KyJabTypbl. IIpoOieMbl nMHAMHMKM KyabTypbl. TuUHoJOrM3anus KyJlbTypBl.
[TonATHE COBpEMEHHOM KYJIBTYPHI U POJIb POCCUUCKOM KYIbTYpHI B €€ NanbHelIeM pa3Butun. [lonmndonus
MHUPOBOH KyJIbTYpbl. MUpP KyJbTYypbl U €€ KyJIbTYpHble MUpPBI. B3aumojeicTBue KyabTyp: OCOOEHHOCTb,
B3aUMOCBS3b, JHAIOT. JIOMMHAHTBI KYJIbTYpHOIO pa3BuTusa Poccuu.

4. O0beM yueOHOM JUCUUIIIMHBI

B 3auerHbIX B akagem.
Bunp! yaeOHOM paboTh eIMHULIAX qacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 2 72
KonraktHas padora (KP): 0.9 32
Jlextuu (JIek) 0,9 32
[TpakTnueckue 3anstus (I13) - -
JlaGopaTtopust - -
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CaMocCTOsITeIbHOE H3YUYCHHE PA3/IeTIOB UCITUTUIMHBI 1.1 40
Buja KOHTpoJIsA: 3a4eT / 3K3aMeH 3a4eT
B 3aueTHbBIX B actp.
Bunst yueOHOI paboThI eQUHHULIAX yacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 110 Y4e0OHOMY IUIAHY 2 54
KonraktHas patora (KP): 0.9 24
Jlexnuu (JIek) 0.9 24
[Ipaktuueckue 3anstus (I113) - -
JlaGopatopus - -
CamocrositesibHas padora (CP): 1.1 30
Pedepar - -
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB TUCIUILIMHBI 1.1 30
Bua KOHTpoJIs: 3a4eT / IK3aMeH 3ayeT

AHHOTaNUs padoyeil NPOrpaMmbl AU CHHUILTHHbBI
"IIpaBoBenenue"
(b1.B.05)

1. Hean AuMCHMIVIMHBI — OBJAJEHHE OCHOBAMM NPABOBBIX 3HAaHUH, (OpPMHpPOBaHHME NPaBOBOM
KYJIbTYPbI aKTUBHOTO, 3aKOHOMIOCIYIITHOTO IPaXKIaHUHA.

2. B pe3yJbTaTe H3yYeHHs AUCHUILUIUHBI 00YYaIOLIUICS 110 MPOorpaMMe CreNHAJUTETA J0JIZKeH:

Obnaoams  crnenytomumu  o0mekynbTypHbiMu  (OK) u  obmenpodeccuonansubivu  (OI1K)
KOMIIETEHIUSIMHU:

- CIIOCOOHOCTBIO  HCHOJB30BaTh  OCHOBBI ~ IPAaBOBBIX 3HAHWM B  pas3iaMuHBIX  cdepax
npodeccronanbHoi aesteabHocTH (OK-5);

- TOTOBHOCTBIO JIEHCTBOBaTh B HECTAaHAAPTHBIX CUTYallUsX, HECTH COLMUAIBHYI0 U 3THYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perreHus (OK-6).

- TOTOBHOCTBIO PYKOBOJIUTH KOJJIEKTHBOM B cdepe cBoel MpodecCHOHAIbHOM eATeNbHOCTH,
TOJIEPAHTHO BOCIIPUHHMMAsl COLIMATIbHBIE, STHUYECKUE, KOH(EeCCHOHANbHBIE U KyIbTypHbIe paznuuus (OIIK-
5).

3namy:

— OCHOBBI POCCHMCKOW MPABOBOM CHCTEMBI M POCCUHCKOIO 3aKOHOAATEIbCTBA, OCHOBBI




opraHu3ani U (QYHKIUOHUPOBAHMS CYyNE€OHBIX M WHBIX MPABONPUMEHHUTEIBHBIX U MPaBOOXPAHUTEIbHBIX
OpraHoOB;

— TpaBOBbI€ U HPABCTBEHHO-ITHUYECKHE HOPMBI B chepe nmpodeccoHanbHON AeSITENbHOCTH;

—  TpaBOBbI€ HOPMBI, PErYJIUPYIOIINE OTHOIICHHE YEIOBEKa K UelIOBEKY, 00IIECTBY, OKpYyKarolien
cpene;

— TIpaBa U O0S3aHHOCTH IPAKIAHIHA,

—  OCHOBBI TPYJOBOT'O 3aKOHOAATEIHCTBA;

—  OCHOBBI XO3SUCTBEHHOTO MTPaBa,

—  crnenu(uKy MPaBOBOTO PETyIUPOBaHUS Oyyiiel mpohecCHOHATLHOU JeTEIbHOCTH.

Ymemn:

—  WCTOJB30BaTh OTUYECKHE M TMPABOBBIE HOPMBI, PETYIUPYIONINE OTHOIICHHE YelIOBEeKa K
YelIOBEKY, OOIIECTBY, OKPYKaIOIIEH Cpelie, HCIOIh30BaTh MpaBa U CBOOOIBI YEIIOBEKA U TPaXKIaHUHA TIPH
pa3paboTKe colranbHBIX POEKTOB;

—  WCTIOJB30BaTh M COCTaBISATh HOPMATHBHBIE M TIPABOBBIE JOKYMEHTHI, OTHOCSIIHECS K
po(heCCHOHATTLHOM JAESITeILHOCTH, MPEANPUHIMATH HEOOXOJUMbIC MEPBI K BOCCTAHOBJICHHIO HaPYIICHHBIX
pas;

— pealu30BBIBATH IIpaBa H CBOOOJBI 4YEIIOBEKA W TpaJIaHWHA B pasIudHbIX cdepax
KU3HECATCIILHOCTH;

—  aHaAIM3HMPOBATh COACPKAHHE HOPMATUBHBIX aKTOB, MPAKTUKY UX IPUMEHEHHUS.

Braoemy:

—  OCHOBHBIMH HaBBIKaMU cOOpa M aHAJIM3a MPABOBOW WH(OPMAIINH;

—  IOPUJAMYECKON TEPMHUHOJIOTHEH, HAaBBIKAMU Pa0OTHl C HOPMATHUBHBIMHU TIPABOBBIMH aKTAMH.

3. KpaTtkoe cogep:xaHue TUCHMILIUHBI:

[lonsatne m npusHaku rocynapcrBa. ®opmel rocynapcrsa. @yHkuuu rocynapcrsa. llonstue u
npusHaky npaBa. OCHOBHBIE IIPaBOBBIE CUCTEMBI COBPEMEHHOCTH. [IoHATHE M BUABI UCTOYHMKOB IIPaBa.
OnpeneneHue 3akoHa M IOJ3AKOHHBIX aKTOB. JleficTBME HOpPMATHBHBIX IPABOBBIX AKTOB BO BPEMEHHU.
OO0parHas cuna 3akoHa. [IoHsATHE MPaBOBBIX HOPM, MX CTpyKTypa. Cucrema mpaBa. YacTHoe M myOiauyHOE
npaBo. MarepuanbHOEe UM IpoleccyaabHoe mpaBo. IIpaBooTHoieHHE: 00BEKT, CYOBEKT M COJep)KaHue
npaBooTHoueHui. FOpuanueckue hakTol.

Koncturymus — ocnoBHoit 3akoH Poccuiickoit ®denepanuu. deneparuBHoe ycTpoiicTBO PO.
CucremMa rocyapCcTBEHHBIX OpPraHOB M NpUHLMN pasneneHus Biacred B P®. Ilonsatue rpaxaaHcTsa.
[Ipu3Hanue, coOmofeHue, 3allUTa PaBHBIX IpaB KEHIIMH W MYXYMH Kak OCHOBHas OO0S3aHHOCTb
rocyziapcTBa.

[lonsiTe u mpenmer aaMMHHUCTpaTHBHOro mnpaBa. OOmas xapaktepuctuka Kogexkca P® 06
aMMHHMCTPATUBHBIX IPABOHAPYIIEHUAX. AJMHHHUCTPATUBHbBIE IIPAaBOHAPYLIEHUS: MOHATHE M IPU3HAKU.
AJMUHUCTpAaTUBHAs OTBETCTBEHHOCTb: TMOHSTHE M NpUHOUNBL [loHsATHME, TpU3HAKKW U  BUJIBI
aIMMHHUCTPAaTUBHBIX HAKa3aHUM.

[lonsiTie ¥ mpenMeT YroJOBHOTO IpaBa. YTOJIOBHAs OTBETCTBEHHOCTb: IIOHSATHE, OCHOBAaHHE
BO3HUKHOBeHUs. [loHsATHE mpecTymneHus: nmpusHaku, cTpykrypa. CocraB npectymieHus. Coydactue B
npectymiieHnd. OOCTOATENbCTBA, HUCKIIOYAIONIME NPECTYyNHOCTh JesHus. [loHsTHe, menmu u BUIbI
Haka3aHWW. YTOJIOBHAasi OTBETCTBEHHOCTb 3a COBEPIIEHUE MPECTYIUIEHWH. YCIOBHOE OCYXACHHUE,
OCBOOO’K/JIEHHE OT yroJIOBHOW OTBETCTBEHHOCTH. [Ipeamer u 0ObEeKT KPUMHUHAIUCTUKU. MeToabl U 3ajaun
KpUMUHATUCTUKU.  [loHATHE ~ KpUMHMHanMcTHYecKOM — uaeHTHuKanmuu.  OOBEKTHI W BHJBI
KpUMUHaIMCTHYeCKON naeHTugukanuu. KpuMmunanucruyeckas Texuuka. KpumuHanuctTuueckast TaKTHKA.

DKOJIOTUYECKOE TIPaBO: IOHATHE, NMPEAMET METOJ M HCTOYHUKH DKOJOTHYECKOro mnpasa Po.
[TonsiTve, BUIBI U CTPYKTYpa SKOJOTUYECKUX MTPABOHAPYLICHHH, OTBETCTBEHHOCTh 32 MX COBEPIICHHUE.

[Tonsarue nndopmaruu. OTBETCTBEHHOCTH 32 HapyIIEHUE 3aKOHO/IAaTENIbCTBA O 3aIlUTe HH(POPMAIUH.
['ocynapcTBeHHas TaifHa: MOHSTHE, 3aIIMTa, PABOBOE PETYIMPOBAHUE TOCYJAPCTBEHHOM, CiykeOHOH u
uHoi nHopmarun. KonpuaenmansHas nHdopMalys: MOHITHE, BUJIBI U 3aIIUTa. 3alluTa MePCOHATBHBIX
JTAHHBIX TpaKJaHUHA.

[lonsaTue, npeaMeT U METOJ rpakaaHCKoro npasa. IIoHATHE rpa’kgaHCKOro IPAaBOOTHOUIEHMS, €T0
cnennduka. CTpyKTypa rpa)JIaHCKOro paBooTHoLIeHUs. [IpaBoieecnocoOHOCTh CyOBEKTOB IPaXAaHCKOTO
npaBoOTHOLIeHUA. ['paxkIaHe Kak CyOBEKTbl I'pa)kIaHCKOro mpaBa. PU3MUECKHUE U IOPUIUYECKUE JIHIA:



NOHATHE, NIPU3HAKH, Kiaccuukanus. fOpuauueckue dakrtel. [IpaBo coOcTtBeHHOCTH. [lOHATHE aBTOpPCKOTrO
npaBa. [lonartue marenTHoro mpaBa. [loHstue wuHTe/UIeKTyanpHOH cobctBeHHOocTH (MC) m
uckiountenbHoro mpaBa. Knaccupukanmus HMC. Cucrema mpaBOBOM OXpaHbl HHTEIUICKTYaJbHOU
COOCTBEHHOCTH, aBTOPCKUX U ITaTEHTHBIX MPaB.

[lonatue  Xo03sHCTBEHHOro  (IpeNNpUHMMATENbCKOro) mpaBa. [Ipenmer  Xo3siicTBEeHHOro
(mpeAnpUHUMATENBCKOI0) MpaBa, MPU3HAKU, METObI IPABOBOIO peryiaupoBaHus. [loHaTue xo3siicTBEHHON
Y IIPEJIPUHUMATENBCKON JESATEIIBHOCTH.

[IpaBoBOe perynnpoBaHHE CEMEWHBIX OTHOILICHWH. 3akilOueHue M Ipekpamienue Opaka. [IpaBa u
o0si3aHHOCTH ponauTenedl u nerel. AnuMeHTsl. DOpPMbI BOCHUTAHUS J€TEH, OCTaBIIUXCA 0€3 MONeYeHUs
poauTenen.

[Ipenmer u Meton TpyAOBOro npasa. TpyaoBoi JOroBOp: MOHATHE, CTOPOHBI, cojepxkanue. Pabouee
Bpems. Bpems otabixa. Tpynoseie criopsl. [Jucnuruinza Tpyna.

Ilonsatne wu wucroku koppynuuu. HopmatuBHOoe onpenenenue  Koppynuuu. [IpudamHbl
pacripocTpaHeHus koppynuuu. Haka3zyemble 1 HeHakazyemble GopMbl KOppyniuu. CKpbIThIE (JaTEHTHBIE)
dopmbl  koppynuuu. DopMbBl  KOppYHNUHUH-TIpecTyIUieHuss. DopMbl  KOppYyHIHMH-TIPpOCTynKa. Dopmbl
HOJUTHYECKOM Koppynuuu. HopmaTuBHble NpaBoBble aKThl B cdepe NPOTUBOJIEHCTBUS KOPPYILUH.
®enepanbHblil 3ak0H 0T 25.12.2008 Ne 273-®3 "O npoTUBOAEHCTBUU KOPPYILUN "

4. O0beM y4eOHOH JUCHHILJIMHBI

B 3aueTHbBIX B akanem.
Bunst yue6HOI paboThI eAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHUILIMHBI 110 Y1eOHOMY IVIAHY 2 72
KonraktHas padora (KP): 0.9 32
Jlexumn (Jlek) 0.45 16
[Tpaktnueckue 3anstus (I113) 0.45 16
CamocrositesbHas padora (CP): 1.1 40
CaMoCTOsITEIbHOE U3YUYECHHE PA3/IeI0B JUCIUIUIMHbI 1,1 40
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM

B 3auetHbIX B actp.
Buasr yueOHO# paboThI €IUHHULIAX yacax
O0mas TpPyA0EMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IJIAHY 2 54
KounraktHas padora (KP): 0.9 24
Jlexumn (Jlek) 0.45 12
[TpakTiueckue 3anstus (I13) 0.45 12
CamocrositesbHas padora (CP): 1.1 30
CaMoCTOATENbHOE N3YUYEHHE PA3AEIOB TUCIUILIMHBI 1,1 30
Buj koHTpoOJISA: 3a4eT / IK3aMeH - 3ayer ¢
OLIEHKOM
AHHOTANUA
padoueii mporpaMMbl JMCHUIIMHBI ' JKoJorus"
(51.5.06)
1. Heap aucuumauHbl — CcHOPMHUPOBATH Yy CTYACHTOB TIPEACTaBICHHE O COBPEMEHHBIX

9KOJIOTHYECKUX MPOOIIeMax, 0 (PU3NKO-XUMHUUECKHIX MPOILIECCaX, MPOTEKAONINX B PA3IMYHBIX KOMIOHEHTAX
OKpYXarolle cpelbl W O CTENCHH AHTPONOTeHHOTO BO3JCHCTBHS HA STH IPOIECCHI; BBHIPAOOTATH Y
CTYJICHTOB HaBBIKM CHCTEMHOTO MOJX0/1a K H3YYECHHIO M PEIICHHIO SKOJIOTHYECKHX MpoOsieM, BOSHUKIINX B
pe3ysbTaTe MPOMBINUICHHO-XO3SIMCTBEHHON JEATSIFHOCTH YeJ0BEKa, Pa3BUTh MBIIUICHUE, MO3BOJISIIOINICE
NPaBUIBHO OLIEHUBATH JIOKAIBHBIE ¥ OT/AAJICHHBIE TIOCIEICTBHS IPUHUMAEMBIX PEIICHUH ISl OKpYKAIOIIeH
CpeIbl M YellOBeKa.

2. B pe3yabTaTe H3y4eHHs AUCHUILINHBI 00YYAIOLIUICS M0 MPOrpaMMe CIENHATNTETA T0JIKEeH:

Obnadamye cnepyromuMu o0mmekyasTypabiME (OK) KoMeTeHIusIMu:



- CIOCOOHOCTBIO HCIIOJIB30BATh OCHOBHBIE METOJBI 3alIUThl MPOW3BOJCTBEHHOTO IMEpCOHANa U
HAaceJeHUs OT BO3MOXKHBIX IIOCJIEACTBUH aBapwii, KartacTpod, CTUXUHHBIX O€ACTBUH, CIMOCOOHOCTHIO
UCIIOJIb30BaTh MPUEMBI IIEPBOI TIOMOIIHM B YCIOBHSX Upe3BblyaiiHbIX curyanuii (OK-9).

3uams:

—  OCHOBHBIE 3aKOHBI 001N IKOJIOTUH;

—  3aKOHOMEPHOCTHU CTPOEHUS U PYHKIIMOHUPOBAHUU OUOCHEPHI;

—  COBpEMEHHbBIE IKOJIOTUYECKUE TPOOIEMBI;

—  OCHOBBI PallMOHAIIBHOT'O MPUPOIONOJIB30BAHNS;

—  OCHOBHBIE IIPUHLIHUIIBI 3aLIUTHI IPUPOJIHOM CPENIbl OT AaHTPOIIOTE€HHBIX BO3/IEHCTBHIA;

— CTpOGHHME OCHOBHbIX reocpep 3emMiu  HOCHOBHBIE  (PU3UKO-XMMHUYECKHUE  MPOILECCHI,
IPOTEKAOIUE B HUX;

—  OCHOBHBIE ITOHATHS U MPUHLHUIIBI KOHUENIUHA YCTOWYUBOIO Pa3BUTHS;

— OCHOBHBIE CBeJeHHUSI O TJ00aNbHON MpoOiieMaTUKe, MPHUPOAHBIX pecypcax, IUIaHEeTapHbBIX
rpaHMIAX, AHTPOIIOT€HHOM BO3JIEUCTBUU HAa OKPYKAIOIIYIO CpPEAy, YIPABICHUHM KAaue€CTBOM OKpPY’KaroIlleu
Cpelibl;

—  NPUHLUIIBI 3€JICHON XUMUU;

ymems.

—  TIPUMEHATH [TOJIyYE€HHbIE 3HAHUS JJIs1 OLICHKH COCTOSIHUSI OKPY’KaroIel Cpeibl U palliOHAIbLHOTO
UCII0JIb30BaHUs IPUPOIHBIX PECYPCOB.

—  HCHOJb30BaTh CETEBbIE KOMIBIOTEPHBIC TEXHOJIIOTUU U 0a3bl JaHHBIX IS PEIICHHUS] KOHKPETHBIX
9KOJIOTHYECKUX MPooIIeMm;

enademsn.:

— TIOHATUWHBIM ammapaToM B 00JacTH OOIIel SKOJOTHH, PAIMOHAJIBHOIO HCIIOJIb30BAHUS

MPUPOJIHBIX PECYPCOB.

3. Kparkoe coaep:kanue JIUCHUIITHHBI

BBenenue, OCHOBHbIE IOHATHUS AUCLUIUIMHBI.

MecTo AUCIUTUIMHBI B CUCTEME OOIIEro U XMMHUYECKOT0 00pa3oBaHus. DKOJIOTHIECKOe 00pa3oBaHUE
U oOpa3oBaHuE JUIsl ycTOWYMBOro paszButus. OOIIECTBO M OKpysKatomas cpeaa. [loHsTHe ycTOWYMBOrO
pa3BUTHSL.

Paznen 1. OGmue Bonpocs! sxonorun. buocdepa. buoskonorus. buochepa u ycroitunBocTs.

1.1 OcHoBHbIE 3aKOHBI 3KoOJOTMU. buoskonorus. Ilonsarue o6 »skocucremax. Y CTOHYMBOCTH
skocucteM buocdepa, ee 3BomONMA U YCTOMUMBOCTh. DKOCHCTEMBI 3€MJIM M YCTOHYMBOCTb. OCHOBHBIE
cBefeHMsl O IiaHere 3emuids. OCHOBHBIE MOHSTHUSI 3KOJOTHMHU. 3aKOHBl W MPUHLUMIBI 3Koyoruu. Ilotoku
SHEprMM W BellecTBa B 3KocucTeMax. OCHOBHbIE OMOr€OXMMUYECKHE IUKIBI (KPYrOBOPOTHI BEIIECTB).
HuxauaHOCTH TIpolieccoB B Onocdepe U yCTONYHBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak yacTb Ouocgepsl. Jlemorpaduueckue npooieMsl

JluHamuKa YeloOBEYECKOM MOMYISIMM, pPOXKAAeMOCTb, CMEpPTHOCTb, BO3pacTHas CTPYKTypa.
[TpoOnembl COBpeMEHHOro sTama pocTa YHMCIEHHOCTH HaceneHus. [‘eorpaduueckoe pacmpeneneHue
HacelleHus. PerynupoBaHue HapolIOHACETIEHUS.

Paznen 2. Crpoenne u cocraB reochep 3emian. OCHOBHbIE (PU3MKO-XMMHUYECKHE IPOLECCHI,
MpoTEKaroIue B reocdepax

2.1 Atmocdepa 3emiu

Ctpoenue atmochepsl, posib POTOXUMUYECKUX peakuii B (JOPMUPOBAHUU COCTaBa aTMOC(HEPHI.

[TapuukoBsiit  >ddexr. IlapuukoBsle Ta3pl B arMocepe. Kimmarnueckue mOCIEACTBUS
AQHTPONOTEHHOW JeSITENIbHOCTH.

Pacnpenenenne koHueHTpanuu o3oHa B arMocdepe. O30HOBBINA cioi. [IpupoaHbIii LUK 030HA.
CoBpemMeHHOE COCTOsTHIE 030HOBOTO cios. [ocnencTBus pa3pyiieHus 030HOBOTO CJIOS 3eMJIH 7S YeJIOBeKa
u Ouochepsr B wnenom. CrparochepHblii 030H U TpomocepHbIi 030H: CXOJACTBO U pa3iIUyMsl.
MexnyHapoJHOE COTPYOHMYECTBO B O0JacTH OrpaHUYEHHWE TPOM3BOACTBA U  HCIOJIb30BAHUSA
030HOPA3PYILIAIOIINX BEIIECTB. MOHpEaNbCKUN MPOTOKOIL.

KucnoTtHbie 10k a1 1 POIIeCChl OKUCTEHUS TpuMecei B Tporochepe. POTOXUMUYECKHIA CMOT.



2.2. 'mppocdepa 3emnun

Buner Bon Ha 3emute. [lpecHbie Bombl. ['maposoruueckuil 1uki. ['ToOanbHBIE IKOIOTHYECKUE
po6iieMbl Tuapocdepsl. [ TaBHbIE KATHOHBI M AaHUOHBI IPUPOIHBIX BOA. KHCIOTHO-OCHOBHOE paBHOBECHUE B
npupoaHbix Bojax. Lllemounocts npupoansix Bog. OCHOBHBIE TPUYMHBI, STAIbl U MOCJIEICTBUS 3aKUCICHUS
NPUPOJHBIX BOJOEMOB. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE IIPOLIECCHl B MPUPOJHBIX  BOJOEMAax.
Crparudukanus npupoHbeix BogoemoB. [Ipomeccs a3 Tpodukamniu BogoeMoB. [IpuduHbI U TOCTEACTBUS.

2.3. JIutochepa 3emin

3emuas kopa. [louBa. Ctpoenue nouseHHoro ciosi. CoctaB noyB. OpraHu4ecKue BellecTBa B MOYBE.
Posb kuBBIX OpraHu3MoB B ()OPMUPOBAHUU MOYBEHHOTO Ciiosi. TsKenble MeTalibl B mouse. Jlerpagauus
nouB. BojiHast u BeTpoBast 3po3us MOYB.

Paznen 3. AHTponmoreHHoe BO3JEHCTBME HA OKPYXKAWOIIYI0 Cpely M paluOHAIbHOE
MPUPOIOTOIB30BaAHIE

3.1. Ilpupoansie pecypcbl. [lonarre 06 0TX0Aax MPOU3BOACTBA M MOTPeOICHHUs. MaToOTXOIHbBIE U
0€30TX0/IHbIE TPOU3BOJICTBA.

3.2 [lonsTHE O MJIAHETAPHBIX TPAHUIIAX. AHTPOMOTEHHBIC BO3MYIIEHUS OMOTCOXUMUYECKUX ITUKIIOB
azota u (pochopa. OCHOBHBIE IPUHITUIIBI 3€TICHOW XUMHH.

Pa3nen 4. YcroitunBoe pa3BUTHE

[Tonsitue 00 ycroitumBoM pa3BuTHU. McTopusi craHOBIeHUA TOHATHSA. Bkiag oTedeCTBEHHBIX
yuenbix. Llenn ycroitunBoro passutuss OOH. MexayHapoaHoe COTpYTHHUYECTBO B O0JACTH yCTOHYHMBOIO
pa3Butus. [IpombllieHHAss SKOJOTHUS M 3€JeHas XUMHUS KaK HHCTPYMEHT oOecleueHus YCTONYHBOTO
pa3BUTHUs. DKOJIOTUYECKAs THKA.

4. O0beM JUCUUILIMHBI M BHABI Y4e0HO0Ii padoThbl

o B 3aueTHBIX B akanem.
Bun yuebnoit paboTbl

eIMHHLIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4e0OHOMY IIAHY 2,0 72
KonTaktHas padora (KP): 0,9 32
Jlexumm (Jlek) 0,45 16
[Tpaktrueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pecdepar / camocrosiTenbHas npakTuyeckas padbora 0,6 23
CaMOCTOSATEIbHOC N3YICHHUE TUCIHILTAHBI 0,5 16,8
KoHTakTHas camocTosiTenbHas paboTa 0,2
Bua KOHTpoOJIsA: 3a4eT - 3ayer

B 3aueTHBIX

Bun yuebnoit paboThl R —— B actp. wacax

O0mas TPyA0EMKOCTh JMCIHUILIMHBI 10 Y4e0OHOMY IIAHY 2,0 54
KonTaktHas padora (KP): 0,9 24,3
Jlexumwm (Jlek) 0,45 12,15
[TpaxTnueckue 3anstus (I113) 0,45 12,15
CamocrositesbHas padora (CP): 1,1 29,7
Pedepar / camocTosiTenbHAs MpakTHYeCcKas paboTa 0,6 16,2
CaMoCTOSITETbHOE N3YYEHUE TUCIUILIUHBI 0,5 13,35
KonTakTHas camocrosiTenbHas paboTta 0,15
Buja koHTpoOJISi: 3a4er - 3a4er

AHHOTanus padoyeil NPOrpaMmMbl AUCHUIIIMHBI
" JKOHOMMKA U yNpaBJieHHe MPOU3BOACTBOM"

(51.5.07)

Lenabo TUCHUNIHHBI-SBIISETCS MOMyUYeHUE CUCTEMBl 3HAHUM 00 IKOHOMUYECKHIX 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS MPOMBIIUIEHHOTO MPOU3BOACTBA B CHCTEME HAIMOHAIBHOM 3KOHOMHUKH, OOydeHue
HKOHOMHUYECKOMY MBILIUICHUIO U UCIIOJIB30BAHUIO MOTYYEHHBIX 3HAHUN B MPAKTHUYECKOU JIEATETbHOCTH.



2. B pe3yabTraTe u3ydyeHUus JUCHUILIMHBI 00y4YAIONIUIics M0 MPorpaMMe CreuuaanuTeTa J0JKeH:

obnadams cneayommmMu oomekyabTypHbiMU (OK) KoMIeTeHIIUSIMH:

- CIOCOOHOCTh HCIOJIB30BaTh OCHOBBI HJKOHOMHYECKMX 3HAHWA B pa3IMYHBIX cdepax
xusnenestensaoctu (OK-4).

- CMOCOOHOCTHIO  HCIIOJIB30BaTh OCHOBBI MMPABOBBIX 3HAHWUM B  pa3iMdyHbIX cdepax
npodeccuonanbHoi nesteabHocTH (OK-5).

B pesynbrare u3ydeHus: AUCIUTUINHBI CTYICHT JOJDKCH:

3uams:

— OCHOBBI 2KOHOMHKH B PA3JIMYHBIX cepax KU3HEICITCIbHOCTH,

— HOPMATHBHBIC MTPABOBBIC aKThI, PETIIAMEHTUPYIOIINE ACATEILHOCTD TPEATIPHSITUS;

— METO/BI pa3pabOTKH ONEPATUBHBIX M TPOU3BOJICTBEHHBIX TIAHOB;

— METOBI ¥ CIIOCOOBI OTUIATHI TPY/IA,

Ymems:

— COCTaBJIATH 3asBKH HA 000PYIOBaHHE;

— COCTaBJIATH OTYETHI IO BHITIOJHEHUIO TEXHHUCECKUX 3aJJaHUN;
COCTABIISATh TEXHHUYECKYIO JOKYMCHTAIIHIO;
OpraHu30BaTh pabOTy KOJUICKTHBA B YCIOBHSX JICHCTBYIOIIETO IPOU3BOJICTBA,

— TOTOBHUTh WCXOJHBIC JIaHHBIC JJIsi BbIOOpa © OOOCHOBaHHSI HAayYHO-TEXHUYECKHUX H
OPraHU3aIMOHHBIX PEIICHUH HA OCHOBE dKOHOMHYECKOTO aHAJIHN3a,;

— pa3pabarbIBaTh ONMEPATUBHBIC TUIAHBI PAOOT MEPBUYHBIX MPOU3BOACTBEHHBIX MTOIPa3ICICHHUN;

Braoemy:

— METOJaMH W WHCTPYMEHTaMH NPOBEICHHS SKOHOMHYECKOrO aHallu3a 3arpaT W Pe3yJbTaToOB
JESITSIIbHOCTH MPOU3BOJICTBEHHBIX TIOIPa3/ICIICHUH;

— MHCTPYMEHTaMU IUIAHUPOBAHUS M BBITIOJIHEHUSI MEPOIIPHUATHH 110 IIPOU3BOCTBY MPOIAYKIIUH;

— OCHOBaMH YKOHOMHYECKUX 3HAHUH B Pa3JINYHBIX Cepax KU3HEACATSILHOCTH.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

Paznen 1. Beenenune. OCHOBBI PHIHOYHOM IKOHOMHKH

1.1 Jkxonomuueckue nompebnocmu, 01aza u pecypcvl .IKOHOMUUECKUE CUCHEMbL U UX
cyugpnocmp.  OOILIECTBEHHOE  IPOU3BOJCTBO W JIKOHOMHUYECKHE OTHouieHus. [IpousBojcTBEeHHBIE
BO3MOXXHOCTH OOIlleCTBa M 3KOHOMHYECKHH BbIOOp. KpuBas mpou3BOICTBEHHBIX BO3MOXKHOCTEH. 3aKOH
yOBIBarOIIEH MpeeabHOM MoJIe3HOCTUM. TUITBI M MOJIENT YKOHOMUYECKUX CUCTEM. DJIEMEHT IKOHOMHUYECKOM
cuctembl. TpaaunoHHas s5koHOMHUYecKas cucreMa. CoOCTBEHHOCTh: POPMBI U IYTH MX MPE0Opa3OBaHus.

1.2 Poinounviit mexanusm cnpoca u npeonoxcenus. Coeepuiennas u HecogepuieHHAA
KouKypenyuu. ToBapHBI (PBIHOYHBIN) THUN OOIIECTBEHHOTO Npou3BOAcTBa. CYIIHOCTH U YCJIOBHS
BO3HHUKHOBEHUS pbIHKA. BUJIbI PHIHKOB U UX cTpyKTypa. @yHKIMHU phIHKa. ToBap U ero coiictBa. Cripoc u
npeioxkeHne Ha poiHke. [loHATHE "sracTUyHOCTR". DIACTUYHOCTH CIPOCa U MPEUIOKESHHsI, TOUYeHHAs U
nyroBas. CoBepiIeHHass W HECOBEpIEeHHAas KOHKypeHIuH. MoHomomus. MakcuMuzamnusi TpuObLIH
MOHOMNOJAUCTOM. OJIUTONOHSI.

1.3 Ilonamue HAUUOHANLHOU IKOHOMUKU, OCHOBHbBIE MAKPOIKOHOMUUECKUE NOKazamenu.
[ToHATHS COBOKYITHOTO CIPOCAa W COBOKYITHOTO MPEIJIOKEHUS, (PaKTOPHI, BIUAIONINE HA MX H3MECHECHHS.
[ToTpebnenus u cOepexeHus. IKOHOMUUYECKHH KpyroooopotT. [Ipou3BoacTBO, 0OMEH M pacipeiciieHue.
[ToTpebnenue, cOepexeHre, MHBECTHIIMA TOBAPOB U YCIIYT.

1.4 @unancosas cucmema u unancosas nonumuxa oouecmea. I'ocynapCTBEHHBIN OIOKET U
rocyaapcTBeHHbIN noar. Hanoru u Hanorosasi cuctema.

Paznen 2. JxoHOMHUYeCKHE OCHOBBI YIIPaBJIeHHs MPOU3BOACTBOM

2.1 Ilpeonpuamue Kak cyOveKkm pulHOUHO20 X03AUCMEA. DKOHOMUYECKHE 3aKOHBI U 0COOEHHOCTH
WX TIPOSBIICHUS Ha TpeAnpusThu. Poibs crenuanucra XUMHYECKOW MpOMBINIIEHHOCTH. [Ipenmpusitue B
CHUCTeME pBIHOYHOW »HKOHOMHUKH. [Ipeampustue — Kak CyOBEeKT M OOBEKT MPeAIpPUHUMATENbCKON
NEeSTeNIbHOCTH. 3aKkoHoJaTeNlbHas 0a3za MpeANnpUHUMATENbCKON AesTenbHOocTH. HopmaTuBHO-TIpaBOBbIE
aKThl,  perJaMeHTHPYIOUINEe  JAeATeIbHOCTh  mpeanpustus.  OpraHu3alMoOHHO-TIPaBOBbIE  (OPMBI
MpEeIPUHUMATEIBCKON N1eATEeIbHOCTH U KPUTEPUU HX BbIOOpa. DopMbl COOCTBEHHOCTH. BHemHsas u
BHYTPEHHSISI Cpe/ia MPEAIPUSITHSL.



2.2 Mamepuanvno-mexnuueckasa o0aza npouzeoocmea. CoplpbeBas U TOIUIMBHO-3HEpPreTUYECKas
0a3za XHMMHUYECKUX TMPOU3BOJACTB. I[IpOM3BOACTBEHHAass TMporpaMMa W TPOU3BOJICTBEHHAs MOIIHOCTh
npennpusaTus. KauectBo U KOHKYpPEHTOCIOCOOHOCTh MPOAYKLHU. DKOHOMHUYECKOEe 0OOCHOBaHHE BBIOOpa
Celppsl U ToIuIMBA. PecypcocOepexeHne. AIbTEpHATUBHBIE MCTOYHMK ChIpbs W 3Hepruu. OpraHuzanus
CKJIa/ICKOTO XO3SIICTBa.

2.3 Mamepuanvho-mexuuueckue pecypcel npeonpusmus. OCHOBHBIC MPOU3BOACTBEHHBIC (DOHJIBI
XUMHUYECKHUX MPEeANpUATHI: MOoHATHE, Kiaccudukamus u cTpykrypa. [loHsTHE M CTPyKTypa OCHOBHBIX
cpeactB. OeHKa OCHOBHBIX CpeACTB. MeTolbl OIEHKH OCHOBHBIX (oHAoB. Ilokazarenn mcnoib3oBaHUs
OCHOBHBIX MTPOU3BOJCTBEHHBIX PoHI0B. I3HOC U amopTH3a1usi OCHOBHBIX (oH10B. O1eHka 3 PpexkTHBHOCTH
UCIOJIb30BaHUsI OCHOBHBIX NMPOU3BOJICTBEHHBIX (hOHI0B. Bocpon3BoacTBO 0CHOBHBIX cpeAcTB. OO0pOTHBIE
CpeACTBa MPEANPHUITUSA: TOHSATHE, COCTaB M CTPYKTypa. McTouHnku (GopMupoBaHust 00OPOTHBIX CPEICTB.
O6opaunBaeMOCTh OOOpPOTHBIX CpEIACTB. MarepuanbHble 3amackl Ha mnpeanpuatuu. OnpeneneHue
noTpeOHOCTH B 0OOPOTHBIX CPEACTBAX.

2.4 Tpyooevie pecypcovt npeonpusmusa. llepcoHan npennpusitus U e€ro CTpykrypa. OCHOBBI
OpraHM3aly TPyAa Ha MpeAnpuatud. DPQPEeKTUBHOCTh HCIOJIB30BaHUS TEpCOHAA W Pabodero BpeMeHH.
[TpousBoauTENBHOCTD TpyAa U orjiaTa Tpynaa. Opranuzanus 3apaboTHOU miaTel Ha npeanpustuu. CoctaB u
CTPYKTypa IPOMBILUIEHHO-IPOU3BOJCTBEHHOIO IMepcoHana. [Ipon3BOIUTENBHOCTh Tpyna: IOHSTHE,
MoKa3zaTeln W MeToAbl u3MepeHus. WMuauBumyanbHas M OOIIECTBEHHAs MPOU3BOJUTENBHOCTH TpPYAA.
PesepBrl 1 (paKTOPHI MOBBIICHUST TIPOU3BOIUTEIHLHOCTH TpyAa. DOpMBI, CHCTEMBI M pa3Mep OIIaThl TpyAa
Ha MPEANPUATUH.

Pa3neu 3. TexHNKO-IKOHOMHYECKHI aHAJIN3 HHKEHEPHBIX pPelleHu i

3.1 /loxo0bt u pacxoost Ha npou3eo0cmeo, u peaiuzayuio npooykuuu npeonpusmus. V3aepxxu
MIPOU3BOJICTBA TPOAYKIMH (Ce0ECTOMMOCTB), NPHOBLIb, PEHTA0CIBHOCTh U IleHOOOpazoBanue. [lonsTue
3aTpaThl Ha MPOU3BOJCTBO U pPealln3alliio MPOAYKIUHU (cebecTonMOCTh). Bubl u 3HaueHue kiaccupukaum
3arpar. CTpyKTypa 3aTpar Ha IPOHM3BOJCTBO U peasin3aluio MpoaykKuuu. OcoOEHHOCTH pacueTa 3aTrpar Ha
MPOU3BOJICTBO U PEATM3ALUI0 MPOIYKIIMH B KOMIUIEKCHBIX MpOu3BOACTBaX. OCHOBHBIE MYTH CHIKEHUS
3aTpaT Ha IPOM3BOJACTBO MpoayKiuH. Jloxoas! npennpustus. [lonsaTue npulbIn U 10X0Ja MPEANPUITHS,
METOJI WX pacuera. PeHTabenbHOCTh, €€ BHABI M MeToHIbl pacuera. [lyTu mOBBIIIEHHS NPUOBUTH U
peHTa0eIbHOCTH Ha MPEANPUATHUSAX.

3.2 I]enoobpazosanue u yenogas noaumuka. llena Ha MpOAYKIIUIO M IPUHLIUIIBI IEHOOOPA30BaHUsL.
Bunet nen. CtpykTypa 1ieHbl, cucTeMa LieH. B3anMocBssi3u 1ieH u uznepxkek. LlenoBas nonutuka. Pa3paborka
LIEHOBOM CTPATEruu.

3.3 @unancoso-kpeoummnvie OMHOWIEHUA RNPEONPUAMUIL U CUCEMA HAN0200010MHCEHUA.
[TonsTue, coctaB u cTpykTypa (unHaHcoB mpeanpustus. CymHOCTh, (QYHKUMHM MU 3a7aud (UHAHCOB
npeanpusitusi. CoOCTBEHHbIE U 3aeMHBbIe (PMHAHCOBBLIE pecypchl. bamanc m1oxomoB u pacxonoB. Hamorosas
nonutuka. [IpuHImnel Hanoroo6ao0xkeHus. Hanoru u mnarexu, yCTaHOBIEHHBIE 3aKOHOJATEIbCTBOM: BU/IBI,
CTaBKH, O0BEKTHI HAJIOTOOOJIOKEHHUS U CPOKH YIIJIAThI HAJIOTA B OIOJIKET.

4.00beM yueOHOI TUCIUITIHHbI

. B 3auetHbIX
Bunael yue6HOM paboThI J— B akagem. gacax

O0mas TPyA0eMKOCTh JMCIHUILIMHBI 110 Y4eOHOMY IIAHY 3 108
KonTaktHas padora (KP): 0,9 32
Jlexumnm (Jlek) 0,45 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 11 40
Bunpl camocTosTenbHON paboTh

Buja koHTpOJISI: IK3aMeH 1 36




N B 3aueTHBIX
Bunpr yue6HOM paboTh JE—— B actp. gacax

O01mas Tpy10eMKOCTh JMCHUILIHHBI 0 Y4e0HOMY IJIAHY 3 81
KonraktHas pa6ora (KP): 0,9 24
Jlexuuu (Jlek) 0,45 12
ITpaxtrueckue 3ausatus (I113) 0,45 12
CamocrositesbHas padora (CP): 1,1 30
Bunbl camocTosTenpHOM paboTh

Buja koHTpOJISI: IK3aMeH 1 27

AHHOTanus padoyeil NPOrpaMmMbl JUCHUILIMHBI ' MeHeT:KMeHT"
(1.5.09)

1. Heap DUCUMIUIMHBI — TIOJyYEHUE CHUCTEMBl 3HAHUH O 3aKOHOMEPHOCTAX (DYHKIIMOHHPOBAHUS
OpennpusaTHss B O00JIaCTHU MEHEKMEHTa M MAapKEeTUHIa; H3yYeHUE OPraHu3allMOHHON CTPYKTYpPHI
npeanpusITHsI, GOPMBI M METOJIBI YIIPABJICHUS UM.

2. B pe3yabTare u3yueHusl JUCHUILIHHBI 00y4Yaloluiicsi 0 NporpaMMe CHeNHAJINTETA JOJIKEH:

Obnadams CIIEIYIOIAMA KOMIICTCHITHSIMH:

ObwexynomypHovimu:

- TOTOBHOCTh JICCTBOBaTh B HECTAHJAPTHBIX CHUTYAIlUAX, HECTH COIHAIBHYIO M JITHYECKYIO
OTBETCTBEHHOCTh 3a TmpuHATbIE pemeHus (OK-6); TOTOBHOCTh K CaMOpPa3BHUTHIO, CaMOpeaIu3allvH,
UCIIO0JIB30BaHuUI0 TBOpUeckoro moreHiuana (OK-7).

Obwenpogheccuonanorvimu:

- TOTOBHOCTh PYKOBOJWTH KOJUIGKTHBOM B cdepe cBoeil NpoPecCHOHAIBHON JESITeIHLHOCTH,
TOJIEPAHTHO BOCIIPUHHUMAsI COLIMANIbHBIC, STHUYECKUE, KOH(eCcCHOHANbHBIE U KyIbTypHBbIe paznuuus (OI1K-
5).

3name:

- TEOPETHUYECKHE OCHOBBI U METO/bI BEIPAOOTKH 1I€JIeH U CTpaTeruu Ou3Heca;

- NPUHLMIBI TOATOTOBKUA JOKYMEHTAIMU ISl CO3/IaHUSI CUCTEMbI MEHEJKMEHTA MPEANPUSITHS;

- METOJIbl M TEXHOJIOTUHU MPUHATHUS U PeATU3aIiH YIIPABICHYSCKUX PEIICHUN.

Ymems:

- TNPUHUMATH YIIPABICHUYECKUE PEIICHHUS;

- cobupath, 00pabaThIBaTh U HCIOIH30BATh YIPABIEHYECKYIO HH(POpMAIIHIO;

- pacrpeaensTh 00s3aHHOCTH U OTBETCTBEHHOCTb.

Bnaoems.:

- METOJIaMU PYKOBOJICTBA MIEPCOHATIOM;

- uHCTpyMeHTam# 3()PEeKTUBHOTO YIpaBIEHUS MPEIIPUITUEM.

3. KpaTkoe conep:kaHue TUCHUTLIHHBI

Paszoen 1. Ocnosvbl ynpasnenus npeonpusmuem

Beenenne. Ilpeamer, metom W conepaHWe IUCUUIUIMHBL Teopus ympasieHus. CymiHOCTE H
cozepkanue ynpasieHus. OcHoBHbIE MOHATUSA 3 dekTuBHOCTH ynpaieHus. Crnenuduka yrnpaBieHIECKOH
NEeSITEIbHOCTH, COBPEMEHHBIC TPOOJIEMBbI yIpaBJIeHUS. 3aKOHOMEPHOCTH W TIPUHIMIBI  yIIPABIICHUS.
CyObeKkTHBHBIE U OOBEKTUBHBIE (DAKTOPHI B yrpaBieHHH. CHcCTeMa yNpaBIEHUS MPEINpUATHEM U €€
cTpykrypa. OmeHka >(QQeKTHBHOCTH yrpaBieHus. [loHATHE CHCTEMBI YIpaBIeHHs, pachpeaeeHe
(GyHKUMH, TOJNHOMOYMH W  OTBETCTBEHHOCTH. [IpHMHIMIIBI  MOCTPOEHHS] CHUCTEMbI  YIPABICHMUS.
LlerTpanu3aus 1 IeleHTpaTu3alys yrpaBieHus. JenernpoBanne MoJIHOMOUYUH B TpoIieccax yIpaBIeHHUS.
OpraHu3anroHHasl CTPYKTypa NpeaAnpusaTus U ux Bujbl. [lokazarenu 3¢ (eKTHBHOCTH yrpaBiIeHUsI.

Pazoen 2. Ocrosbl menedicmenma

Ilenin B cucreme ynpasieHus. Pa3paboTka crparermié M IUlaHOB opranuzanuu. llemu u
IeJIeTIoNlaraHie B yNpaBieHWW. Poib Henu B OpraHm3allid M OCYHIECTBICHHH IIPOLIECCOB YIPABIICHUS,
knaccupukanus ueneid. Iloctpoenuwe npepeBa 1eneil. Coueranue pasHooOpasust menedl u  QyHKIHMA
MeHekMeHTa. CructeMa yrpasieHus 1o neinsM. CTpaTerust 1 TakTuka yrpasieHus. CyIiHOCTb, TPUHIUIIBI




U MeTofbl MaHupoBanus. [lponecc BeipaboTkn crparerun. Gopmbl TEKYILEro IIaHUpoBaHus. TexHonorus
pa3paboTKU U MPHUHATHUS YIpaBlIEHUYECKUX perieHuil. PaspaboTka ynpasneHueckux perienuil. Ilonstue u
KJaccu(uKalus yIpaBIeHYECKUX PELICHUH, OCHOBOIIOJIATAOLINE 3JIEMEHThl JEATEIbHOCTH, YCJIOBUS U
KPUTEPUH TIPUHATUS PEUICHWH, MPOLECC M MOIETU NPUHATHS YIPABICHUYECKHX PEIICHUH, peanu3anus
YIPaBJIEHYECKUX PEIICHUH.

Pa3zoen 3. Ynpasenenue nepconanom

Brnacte B cucteme ynpasienus. JlupepctBo u ctuib ynpasieHus. OTHOIIEHHS BJIacTH B CHUCTEME
ynpasieHus. [loHATHE W TUNOJOTHSA BIIACTH; BJIACTh W aBTOPUTET MEHEKepa. VICTOYHHMKH BJIAcTH B
yIpaBJICHUM OpraHu3anueil; MapTHEPCTBO B MPOLECCAX MEHEIKMEHTa. JIMAepcTBO M CTWIIb YIpaBlICHHS.
ITponeccel (hopMUpPOBaHMSI U OCHOBHBIE COCTABJISIONIUE JUAEPCTBA. MOTHBALMOHHBIE OCHOBBI YIPABJICHUS
U KOH(MIUKTHL. [pymnoBast TuHaMHUKa U KOH(DIUKTHI.

O0beM yueOHOM TMCUMILITHHBI

N B 3aueTHbBIX
Bunbl yueOHOM paboThI JE— B akanmem. yacax
O0mas TpyA0eMKOCTh JMCIUILIMHBI 110 Y1eOHOMY IIaHY 2 72
KonraktHas pa6ora (KP): 0,9 32
Jlexuu (JIek) 0,45 16
[Tpaktnueckue 3anstus (I13) 0,45 16
JlabopaTtopusie 3ansatus (J1ab) - -
CamocrositesbHas padora (CP): 1,1 40
CaMocCTOsITEIbHOE U3YUYECHHE Pa3/Ie0B AUCIUIUINHBI 1,1 40
Bu koHTpoOJIsI: 3a4eT / IK3aMeH - 3a4yer
. B 3auerHbIx B actponom.
Bunst yueOHOI paboThI
CIIMHUIIAX qyacax
O0mas TPyA0eMKOCTh TUCIUILIMHBI 10 Y4eOHOMY MJIAHY 2 54
KonrakTHas padora (KP): 1 27
Jlexumm (Jlek) 0,5 12
[Ipaktuueckue 3ansatus (I113) 0,5 12
JlaGopatopuble 3ansTus (J1ab) - -
CamocrosTeannasi pagora (CP): 1,1 30
CaMoCTOATENbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHbI 1,1 30
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH - 3a4yer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI

" Be30MacHOCTD KH3HEAeATeJILHOCTH
(51.5.09)

1. Hesn qucuumiumHbl — sBisieTcss popMUpoBaHUe MPO(ECCHOHATBHON KYJIbTYPhI 0€30MacHOCTH,
1oz KOTOpOfI IIOHUMACTCA TOTOBHOCTH H CHOCO6HOCTL JIMYHOCTHU HMCIIOJIB30BAaTH B HpO(i)eCCHOHaIIBHOﬁ
JeSITeIIbHOCTH MTPUOOPETEHHYIO0 COBOKYITHOCTh 3HAHUMN, YMCHHUI U HaBBIKOB JIUIsI 00€CTICYeHHsT O€30MacHOCTH
B cdepe mnpodeccuoHAIbHON NeATeNbHOCTH, XapaKTepa MBIIUICHHUS W I[€HHOCTHBIX OpHEHTAlUH, MHpu
KOTOPBIX BOMPOCHI OE30MACHOCTH PACCMATPUBAIOTCS B KAYECTBE IPUOPUTETA.

2. B pe3yJbTaTe H3yueHHs JUCHHIUIAHBI 00YYAIOIIUICS 0 MPOrpaMMe CeNMAJTUTETA T0JIKeH

Obnadams CIENyIOUTUMA KOMIIETCHITUSIMU
OO1IeKyIbTYPHBIMU:
- TOTOBHOCTHIO JIEWCTBOBaTh B HECTAaHAAPTHBIX CUTYallUAX, HECTH COLHUAIBHYIO U 3THYECKYIO
OTBETCTBEHHOCTH 3a npuHsThIe perieHus (OK-6);
- CIOCOOHOCTBIO HCIIOJIB30BATH OCHOBHBIE METOJIbI 3aAIMTHI IPOU3BOJCTBEHHOI'O IEpCOHaNa U
HAaceJeHUs OT BO3MOXKHBIX IIOCIEACTBUN aBapwii, KaracTpod, CTHUXUHHBIX O€ACTBUH, CIOCOOHOCTHIO
UCIIOJIB30BaTh MPUEMBI IEPBOI TIOMOIIHM B YCIOBHSX Ype3BbldaiiHbIX curyanuii (OK-9).



3namy:

—  OCHOBHBIE TeXHOC(EpHbIE OMIACHOCTH, UX CBOICTBA U XapaKTEPUCTUKU,;

—  XapakTep BO3JCHCTBUS BPEOHBIX M OMACHBIX (PAKTOPOB Ha YEJIOBEKAa M TMPHUPOIHYIO Cpemdy,
METO/IbI 3aIUTHl OT HUX MPUMEHUTENIBHO K chepe CBoel MpodecCHOHATBHON NesTeIbHOCTH;

Ymemn:

—  HUOACHTU(UIUPOBATH OCHOBHBIE ONIACHOCTHU CPEbl OOMTAHUS YEIOBEKa,

—  OLICHMBATh PUCK UX pEaJM3allid, BHIOMPATh METOJIBI 3aLIUTHI OT OMACHOCTEH MPUMEHUTEIBHO K
chepe cBoell MPOPECCHOHATHLHOU JIEATEIHPHOCTH U CIOCOOBI obOecreueHus KOM(OPTHBIX —YCIOBUN
KU3HECATEIbHOCTH;

Braoemw:

—  3aKOHOJATeJbHBIMU M IMPABOBBIMU aKTaMHU B 00JIacTH 0€30MacHOCTU M OXpaHbl OKpYKarolen
cpenpl, TpeOoBaHMSIMH K O€30MaCHOCTH TEXHUYECKHUX pEriaMeHTOB B cdepe mnpodeccHoHaIbHON
JeSITeTbHOCTH;

— cnoco0aMy U TEXHOJIOTUSMU 3aIUThI B YPE3BBIYANHBIX CUTYALIHSX;

—  TNOHATUHHO-TEPMHHOJIOTMYECKHUM aIlllapaToM B 00J1acTu O€30M1aCHOCTH;

— HaBbIKAMH palMOHATU3alUH TPO(YECCHOHAIBHOW JEATETbHOCTH C LEeNbl0  o0ecreyeHHs
0€30MMaCHOCTH U 3aLUThI OKPYKAIOILEH CPE/bL.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

Paznea 1. BBeaenne B 0€30acCHOCTD.

OcHoOBHbIE NIOHATHUSA U OlpeieeHus. be30nmacHoCTh U yCTONYMBOE pa3BUTHE.

Pa3nen 2. YUennoBek u TexHocdepa.

Crtpykrypa TexHoc(hepsl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCPEepHOU 6€30MacHOCTH.

Paznen 3. UnenTuduKanus u Bo3aeiicTBHE HA YeJIOBeKA BPEAHBIX H ONACHBIX (PAKTOPOB cpebl
odouTaHus.

Krnaccudukanus HeratuBHbIX (PakTOpOB cpeibl OOMTAaHUS 4YeIoBeKa. XHMHMUYECKHE HEraTHBHbBIE
dakTopsl (BpenHble BellecTBa). MeXaHMYECKHE M aKyCTHUeCKHe KosebaHus, BHOpauus M IIyM.
DONeKTpOMarHUTHbIE M3Myd4eHHUs U mosid. VMoHu3upyronme u3inydeHue. OJeKTpuueckuil Tok. OnacHble
MexaHudeckue Qaxtopbl. [Iporecchl ropeHHs U IM0XapOB3pPHIBO- OMACHBIE CBOMCTBA BEIIECTB U
MmaTepuanoB. CTaTHYECKOE AIEKTPUUECTBO.

Pazgen 4. 3ammrTa 4YenoBeka W cpelbl OOUTAHMA OT BPEAHBIX U ONACHBIX (PAKTOPOB
NPHPOJIHOI0, AHTPONIOT€HHOI0 U TEXHOT€HHOI'0 NPOUCXO0KICHH S

OCHOBHbBIE TPUHIMIIBI 3aIUTHI. 3aIIUTa OT XUMUYECKUX U OMOJIOIMYECKMX HETaTHBHBIX (PaKTOPOB.
3ammra OT SHEPreTHUeCKuX BO3JeHcTBHM M (usmdeckux mosieid. ObecreueHrne O€30MacCHOCTH CUCTEM,
paboTtaromMx mNoJ  JAaBleHHEM. be30macHOCTh  SKCIUIyaTallud  TPYOONpPOBOJOB B XHMHYECKOM
IPOMBIIUIEHHOCTH. be3onacHas sKcIuTyaTalisi KOMIIPECCOPOB. AHalW3 U OLEHUBAHUE TEXHOTEHHBIX U
IIPUPOJHBIX PUCKOB.

Pa3znen 5. O6ecnieuenne KOM(pOPTHHIX YCIAOBUH JIS :KU3HH U 1eATETbHOCTH YeJIOBEKA.

[Tonatne KOM(pOPTHBIX WIM ONTUMAIBHBIX YCIOBHHA. Mukpokiumar nomerieHuil. OcBelieHue u
CBETOBasl cpe/ia B IOMEIIECHUU.

Pazgen 6. Ilcuxogusunoiornyeckue ¥ IproHOMHYECKHe OCHOBBI 0€30MaCHOCTH

[lcuxuueckne mporecchl, CBOMCTBA U COCTOSIHUS, BIMsIOIINE Ha Oe3omacHocTh. Buael u ycnoBus
TPY/AOBOU AEATENBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

Pa3nes 7. Upe3BbluaiiHble CUTYallMU U METO/bI 3AIIUTHI B YCJIOBHAX UX pPeain3alu.

O6mue ceenenus o YC. Toxap u B3pbIB. ABapUM Ha XUMHUYECKH OMACHBIX 00BEKTaX.
Panuanuonnsie aBapuu. [Ipubops! paaraliMOHHONW, XUMHUYECKOW pa3BEAKU U JI03UMETPUYECKOTO KOHTPOJIS.
UpesBblyaliHble CHTyallUM BOEHHOIO BpPEMEHHM. 3allluTa HAaceleHUWs B YPE3BbIYAWHBIX CUTYyalUsX.
VYcToiunBOoCTh PYHKIIMOHUPOBAHUS 00BEKTOB 3KOHOMUKHU B UPE3BBIYANHBIX CUTYAIIHSIX.

Pazgen 8. Ynpasiienne 0€3011aCHOCTBIO KU3HeAeATEIbHOCTH

3akoHOJATeNbHbIE W HOPMAaTUBHbIE  TPABOBbIE  OCHOBBI  yINpaBieHHs  0€30MacHOCTHIO
KHU3HEIEATEIbHOCTH. JKOHOMHYECKHE OCHOBBI YIpaBieHUs Oe30macHOCThi0. CTpaxoBaHHWE PHCKOB.
l'ocynapcTBeHHOe yrnpaBieHne 0€301acHOCTBIO.



4. O0beM yueOHO# JTUCUMIIJIMHBI

B 3aueTHBIX B akagem.
Bunasl yue6HOM paboThI €IMHULIAX Jacax
O0mas TPyA0eMKOCTh TUCIUILIMHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOPHBIE 3aHATHSI: 1,3 48
Jlextuu (JIek) 0,9 32
[Tpaktrueckue 3ansatus (113) - -
JlaGoparopust 0,4 16
CamocrosTesannasi pagora (CP): 1,7 60
[ToaroToBka K KOHTPOJIBHBIM paboTam 1,1 40
[TonroroBka Kk 1a00paTpHHBIM paboTam 0,6 20
Bua xoHTpoJIA: 3aueT / IK3aMeH - 3auer ¢
OLICHKOM
B 3auerHbIX B acrp.
Bunsr yue6HOI paboThI €IMHULIAX qJacax
O01as TPy10€eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IIAHY 3 81
AyIMTOpHBIE 3aHATHS: 1,3 36
Jlexumnm (Jlek) 0,9 24
[Ipaktuueckue 3anstus (113) - -
JlaGopaTtopust 0,4 12
CamocrositesbHas padora (CP): 1,7 45
[ToaroToBKa K KOHTPOJIBHBIM paboTam 1,1 30
[TonroroBka k 1abopaTpHHBIM paboTam 0,6 14,85
Buj koHTpOJISA: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOM

AHHOTauus padoyeil nporpaMMspl JMCHUILUIMHBI " MaTemaTnka"

(51.5.10)

1. IIEJ'IBIO AUCHUIIJIMHBI SABJISACTCA (I)OpMI/IpOBaHI/IC Y CTYACHTOB CHUCTEMbI OCHOBHBIX HOHHTHﬁ,
HCIOJIB3YEMBIX IJIsI TTOCTPOCHHA BaXHEHUIITUX MaTEeMaTHICCKHUX MOI[GJ'I@I\/JI, N YMCHUSA HCIIOJIB30BAaTh
MAaTeMAaTUYCCKNUEC METOABI JJIA OTMCAHUS PA3JIMYHBIX ITPOLCCCOB.

2. B pe3ysbTare n3yueHus JMCHMIIJIMHBI 00y4AIOMIMIiCS 10 NPOrpaMMe CleNMAJINTeTa J0JKeH:

Obnaoams  crnenyromuMu  o0mekynbTypasiMu - (OK) u  obmenpodeccuonansubivu  (OITK)

KOMIICTCHIIUSMMU

- CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIILICHHIO, aHau3y, cuaTe3y (OK-1);

CIIOCOOHOCTBIO MCIIOIh30BaTh MAaTEMAaTUYECKHE, €CTECTBEHHOHAYYHbIC U MH)XCHEPHBIC 3HAHUS TSI
pelneHus 3a1a4 cBoeii mpodeccronanbroi aestenbroctu (OITK-1).

3name:.

OCHOBBI IlI/I(b(I)CpCHI_[I/IaHBHOI‘O 1 UHTCTPAJILHOTO UCUUCIICHHA, ,Z[I/I(I)(bepCHI_II/Ia.HBHBIX ypaBHeHPIfI;
MAaTEMATUYCCKHUE TCOPUH U METOAbI, JIC)KAIIUEC B OCHOBE MOCTPOCHUA MAaTEMATUUCCKHUX MOJIGJ'IfoI;

OCHOBBI IPUMEHEHHUSI MAaTEMaTHUYECKUX MOJIETIEH U METOJIOB.
Ymems:

BBI6I/IpaTB MAaTCMaTUUCCKHUEC METOAbI, IPHUT'OAHBIC IJI PCILICHUA KOHKpCTHOfI 3aaa4u;

HCII0JIB30BATh MATEMATHYCCKUC MOHATHUA, METOAbI U MOJCIIN JJII OITMCAHUS PA3JIMYHBIX IIPOICCCOB;

BBIABJIATE MATCMATHYCCKUC 3aKOHOMCPHOCTH, JICKAIIHNEC B OCHOBC KOHKPCETHBIX ITPOILECCOB,
HCITIOJB30BaTh OCHOBHBIC METOIbI CTaTHCTHYCCKOU O6pa6OTKI/I JaHHBIX

IMPUMEHATh MAaTEMATHYCCKUEC 3HAHUA Ha MEXKIUCIHUILIMHAPHOM YPOBHE.

Braoemy:

OCHOBaMun q)yH)IaMeHTaIH)HBIX MAaTEMATUUYCCKUX TeOPHfI 1 HaBBIKaMH HCITIOJIb30BaHUA

MaTeMaTHYECKOTO anrmapara;
METOJaMH CTaTUCTHYECKOW 00paboTKu HHPpOpMaIIUH.
3. KpaTkoe cofep:xaHue JUCHUILINHBI:




1 CEMECTP

1.BBenenue.

IIpenmer u Meronbl MareMaTukd. OnKcaHHe OCHOBHBIX pa3nenoB Kypca. llpaBuna wu
TpeOOBaHUS IPU U3YUYEHUHU Kypca.

2. DJIeMeHTBI aJIredpbl.

UucnoBble MHOXECTBa, KoMIUIeKkcHbIe uncia. Onpenenurenu 11 u I mopsinkoB. Bektopsi:
OCHOBHBIE IIOHATHS, CKaJSIPHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BENCHUS BEKTOPOB. AHAJIUTHYECKas
reOMEeTpHs: IIpsiMas Ha IUIOCKOCTH, KpuBble Il mopsaka. Marpuipsl: 1eCTBUSA HAl MaTPULIAMMU, IIPUBEICHUE
K cTyneH4aroMy BuAy W Buay ['aycca. Panr marpunpsl. O6patnas matpuna. Teopema Kponekepa-Kamemmu.
Pemenue cucreM nuHeHHBIX anredpanueckux ypaBHeHui. CoOCTBEHHbIE YnciIa U BeKTOpbl. KBaspaTuyHble
dopMmBI.

3. ®yukuus oxHoi nepemenHoi. [lpenen pynknun. HempepbiBHOCTH QyHKIUM.

Oynkiusa. Crnocobsl 3amanusa ¢yakiuu. Ilpegen ¢ynkumm B Touke. OTHOCTOPOHHHE
npezensl. [Ipenens Ha GeckoHedHOCTH. beckoHeuHO Malible U 0eCKOHEUHO OoJblne GYHKIUHU, UX CBOICTBA
U B3auMHas cBs3b. CBoiicTBa mpenenoB. IlepBblil U BTOpOH 3amedarenbHble mpesesbl. HempepbplBHOCTH
(GyHKLIMU B TOUYKe W Ha npoMexyTke. CBoHcTBa (pyHKIUI, HENpPEphIBHBIX Ha OTpe3Kkax. Touku paspbiBa
(GYHKIMM U UX KJIaccu(UKALIUSL.

4. IndppepenuunaibHoe ucunciaeHne GyHKIHU 0OJHOM epeMeHHOMM.

[IpousBomnass ¢QyHKIMHM, €€ TeoMeTpUYeCKHid © MexaHuueckuil cmbici. [IpaBmia
muddepentrpoBanus. Tabnuua OCHOBHBIX Mpou3BOAHBIX. uddepennuan ¢yHKIuU, ero npuMeHEeHUs K
npuOIVDKEHHBIM  BBIYHMCIeHUSM. M HBapuaHTHOCTH ¢opMmbl miepBoro muddepennuana. I[IpowsBomnas
ciokHOM  QyHkumu.  JduddepeHuupyeMocTs  (QYHKUMHM:  ONpelelIeHHe, TEOpeMbl O  CBA3U
T GepeHIIIPYEMOCTH C HEMPEPHIBHOCTHIO M C CYIIECTBOBAHHUEM IPOU3BOAHOW. OCHOBHBIE TEOPEMBI
mupdepennmanbHoro  ucuucienus: Pomns, Jlarpamka, Komm. IlpaBwio Jlonurans —(packpsiTue
HeonpeneneHHocTei). [Ipon3BoaHbIe BRICIIUX MOPSAKOB. JIOKanbHBIH 3kcTpemMyM GyHkuuu. HeoOxoanmeie
U JIOCTaTOYHBIE YCIOBUS 3KcTpemyMa. [IpaBuiio mccienoBanust GyHKIUU HA MOHOTOHHOCTb M 3KCTPEMYM.
[Ipu3HaKku BBITYKIOCTH U BOTHYTOCTH (QyHKIMH. Touku mepernda. Heo6xonmmoe M 10CTaTOYHOE YCIOBHS
nepern6a. AcMMOTOTHl (YHKIMHM, MX BHIBl M CIOCOObI HaxoxJeHus. OOmas cxema HccCiel0BaHUsS
(GyHKIMH, TOCTPOEHHE UX TPAPHUKOB.

S. MaTerpajbHoe ucuncjaeHue GQyHKIHMU OIHOM NepeMeHHOM.

[TepBooOpasnas ¢pynkiusa. HeonpeneneHHbIil HHTETpal U €ro cBoMcTBa. TalauIia OCHOBHBIX
UHTETpaJIOB. MeToIbl  MHTETPUPOBAHUSA:  HENOCPEACTBEHHOE  HMHTEIPUPOBAHHME, HHTEIPUPOBAHUE
MOJICTAHOBKOM, MHTErpupoBaHue mo yacTsMm. VHTerpupoBaHue palMoHalbHbIX JIpoOeil. MHTerpupoBanue
HEKOTOPBIX HPPALMOHAIBHBIX M TPUTOHOMETpUYECKMX (yHKIuH. OnpeaeneHHbIl HWHTErpan, ero
reomeTpuueckuii cMbici. CBoiicTBa omnpeaenenHoro nnrerpaina. ®opmyna Hetorona-Jleitbnuna. Teopema o
CpEIHEM 3HAYEHUM. 3aME€Ha INEPEMEHHON M MHTETPUPOBAHUE IO YACTSAM B OIPEIECICHHOM HHTETpale.
[IpuioxxeHust omnpeAeNeHHOro WHTErpalia K BBIYUCIECHUIO IUlomiaaed Iuiockux ¢uryp. [lonstue
HECOOCTBEHHBIX UHTETPAJIOB: ONpPE/IEICHUs, CBONCTBA, METO/IbI BBIYUCIICHHUS.

2 CEMECTP

1.In¢gpepennnaibHoe HcuHCIeHHe GYHKINH HECKOJIBKHX NePeMEHHBIX. JJIeMEeHThI TCOPHH I10JISl.

OyHKIMM ABYX M OoJiee MEpEMEHHBIX: OMpeJieleHne, 00IacTh ONpeaeNeHus, 00IacTh U3MEHEHUS,
reoMeTpuyuecKasl MHTepIpeTanus, JuHuu ypoBHs. [Ipenen ¢pynkuum B Touke. YacTHble Mpou3BOAHbBIE (HA
npuMmepe GYHKIUM JBYX MepeMeHHbIX). JuddepenuupyemMocts (QyHKIHHM HECKOJBKHX MEPEMEHHBIX.
Hoctarounsle ycnoBusi auddepenuupyemoctu. Ilonanas npousBonHas. [IponsBoaHas CloXHOW (YHKLIUH.
[Tonueiit nuddepennman. MuBapuanTHOCTH MONMHOTO auddepeHnrana. AHAIUTHYECKUN MPU3HAK MOJHOTO
muddepentmana. Juddepenupopanne QyHKIMM OAHON U ABYX MEPEMEHHBIX, 3aJJaHHON HesIBHO. YacTHbIe
IPOU3BOJHBIE U TOJNHbIE Aud@epeHnnansl BbICIIMX HOPAAKOB. Teopema O paBEHCTBE CMEIIAHHBIX
NPOM3BOJHBIX (JUIsl GYHKLIMHU JABYX MEpEMEHHBIX). JIokambHbIe SKCTpeMyMbl (PYHKUUHU JBYX MEPEMEHHBIX:
HEOOXOUMOE M JOCTAaTOYHOE YCIOBUS D3KCTpeMyMma. YCIOBHBIH OSKCTpeMyM (METOJ MHOXKUTeNen
Jlarpanxa). HauOomnpliiee 1 HauMeHblllee 3HaUeHUE (YHKIMU B 3aMKHYTOW o0sacTh. OCHOBHbIE MOHSATHS
teopuu noss. CkansipHoe nosie. [loepxHoctu 1 nuHuM ypoBHs. [IponsBoHas no HanpasiaeHuto. ['paauent
CKaJISIPHOTO MOJI1 U ero cBoicTBa. BexropHoe mone. JuBeprenuus mnosd. Porop monsa. Cssp Mexny
IPaJUEHTOM U IPOU3BOAHOM IO HAIIPABIICHUIO.



2. KpaTHble HHTErpaJbl.

JIBOMHOM MHTETpai: OIpPEACIICHHE, IN€OMETPUUYECKUM CMBICI, CBOWCTBA. BbIUMCIIEHHE IBOHHOTO
MHTErpaja B JEKapTOBOM W MOISpHOM cucrtemax koopauHaT Murerpan Ilyaccona. TpoitHoil wHTerpan:
OIpElEIICHUEe, TI'C€OMETPUUYECKUI CMBICI, CBOWCTBA. BbluncieHue TpoWHOro wuHrerpana. IIpunoxkenus
JIBOMHOTO U TPOMHOTO MHTETPaJIOB.

3. KpuBosnHeiiHbIe M TOBEPXHOCTHbIE MHTEIPAJIbI.

KpuBonmHelHbI MHTETpaj MO KOOPAMHATAaM: OIpe/AesieHHe, CBOWCTBA, BbIYKCIIeHHE. PaboTta B
cunoBoM nosie. Popmyna I'puna. KpuBoiauHelHbIe HHTErpalbl, HE 3aBUCAILLME OT IIyTH MHTETPUPOBAHMUSL.
[TorennuanbHas QyHKIMA, noTeHUuanbHoe moie. [loHsaTue moBepxHOCTHOro MHTerpana. IloTok BekTopa
yepes noBepxHocTh. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.

3 CEMECTP

1. JudpepenunajbHble ypABHEHUS MEPBOro MOPSAIAKA.

Huddepennnanbable ypaBHEHUS: TOPSIOK, PEIIEHUE, TeOpEMa CYIIECTBOBAHUS U €IWHCTBEHHOCTH
pemwenusa.  3amada  Komm.  YpaBHeHHMs ¢ pa3geislloliMMHCA — NepeMeHHbIMU.  OmHOpOIHBIE
muddepeHanbable ypaBHeHUs. JInnelinbe nuddepeHanbHble YpaBHEHUS IEPBOTO MOpsAKa. Y paBHEHHS
B NOJHBIX Auddeperunanax. UHTerpupyoumi MHOKUTENb.

2. luddepenunaibHbie ypaBHeHHs] BTOPOI0 U N-To MOpsAKAa.

JuddeperunanbHple ypaBHEHUs] BTOPOTO MOPsAKa, JOMyCKaroIue NOHMKeHUe nopsiika. Jinneiinsie
muddepeHraIbHbple  ypaBHEHHS BTOpOro mopsiaka. CpoicTBa pemieHuid. JIuHeiHas HE3aBUCHMOCTH
¢ynkuuit. Onpenenurens Bponckoro. CrpykTypa oOmiero pemieHus JuHEHHoro nudgepeHiraibHble
ypaBHEHUsI BTOpPOro mnopsjaka. @DyHIameHTalbHas cuUcTeMa pemieHuid. JIuHelHble OJHOPOAHBIE
nuddepeHranbHbe YpaBHEHUS! BTOPOTO MOPsAKa C MOCTOSHHBIMU K03 huimeHTaMu: nocTpoeHue o0Iero
pemrenus. Meton Dinepa. Jluneitasie HeoqHOpPOMHBIC MU (EepeHIMATBLHBIC YPABHEHUS BTOPOTO TOPSAKA C
HOCTOSIHHBIMU KO3 puuueHTamu. OOliee M 4YacTHOE PELICHUs HEOJHOPOJHBIX ypaBHeHUMH. JluHeliHble
muddepeHraibabple  ypaBHEHUS N-TO TOPSAKA: CBOWCTBA pEIICHHH, TEOPEMBI O CTPYKType OOIIETo
pelLIeHHs, MEeTOJ| BapualUM IMOCTOSHHbIX. JIuHelHble auddepeHunanbHple ypaBHEHHs N-TO MOpsaKa C
MOCTOSTHHBIMU K03(puiimeHTaMu. AJTOpUTM IMTOCTPOSHUS OOIIETO PEIICHHS.

3. Cucremsl A PpepeHHaAIBHBIX YPABHCHH M.

Cucrempl nud@epeHIUaNIbHBIX YPaBHEHMHM IEpBOTO IMOpsAKa: o0Olue MOHATHS, Teopema
CYIIECTBOBaHMS W €IMHCTBEHHOCTHM o0Imero pemeHus. CucreMbl JHHEHHBIX JU(QepeHInaIbHbIX
YpaBHEHUH TEpBOrO0 IMOPSAJKA: HHTErpPUPOBAHHME METOJOM  HcKitoueHus. Cucrembl JTMHEWHBIX
TuddepeHIMaIbHbIX YpaBHEHUI MEepBOro MOpsIKa: CBOMCTBA peIIEHUI, TEOPEMBl O CTPYKType OOIIero
pelieHys, MeToJ Bapualuud NOCTOSHHBIX. CHCTEMbl JMHEHHBIX OJHOPOJHBIX M  HEOJHOPOIHBIX
T depeHMaIbHbIX YPaBHEHUH € MOCTOSHHBIMH KOA(pQPHUIHMEHTaAMHU. DJIEMEHTbl TEOPHUHM YCTOWYMBOCTH.
MeTo/1bI YHCIIEHHOTO penieHust TuddepeHInalbHbIX YpaBHEHUH.

4. Yncnosblie U (yHKIMOHAIBHBIC PSAIbI.

UYucnoBble psAabl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOZSIIMXCS PAJOB, HEOOXOAUMBIH TMPU3HAK
cxogumoctu. ['apmonnueckuit psa. Psner upuxie. IlpusHaku cpaBHEHMsI PsSIOB C IOJIOKHUTEIbHBIMU
wieHamu. [Ipusnak [lamambGepa. MHTerpanpHbiii 1 paaukanbHbli npusHaku Komm. 3Hakouepenyroniyecs
psnbl: npu3Hak JleiOHua. 3HaKoNepeMeHHbIE PAIbl: MOHATHS aOCOJIIOTHOM M YCIOBHOH CXOJUMOCTH,
pHU3HaK aOCONMIOTHON CXOJAMMOCTH, CBOMCTBA a0COJIFOTHO M YCJIIOBHO CXOJISAIIUXCS PSIJIOB.

OyHKIIMOHANBHBIE PSJIbl: OCHOBHBIE TMOHSATHS, OOJACTh CXOAUMOCTH. CTENEeHHBbIE PSIIbL:
paauyc, MHTEpBai, obimacTh cxoaumocTH. CBoiicTBa crenmeHHBIX psnoB. Psapr Teitmopa m Maknopena:
CBOWCTBA, YCIIOBHE CXOAMMOCTH PsiJia K UICXOTHON (DYHKIIMU, OCHOBHBIE pa3niokeHus. Paznoxenue GyHKuIun
B pal MakiopeHa ¢ MOMOULIbI0 OCHOBHBIX pasioxkeHuil. [aBHOoe 3HaueHHe (QYHKUIUU. DKBHUBAJIECHTHBIE
¢yukuuu. [Ipumenenue psos Teitnopa 1 MakiopeHa /1j1sl BBIYUCICHUS TPEesIoB.

4 CEMECTP

1. Teopus BepositHocTel. CiryyaiiHbie BeJTMYMHBI H UX 3aKOHBI pacipe/ieseHusl.

[Ipeamet Teopun BeposTHocTer. CiyqaitHbie coObiTHs. [IpoTrBOIONOXKHEBIE COOBITHS. He3aBucnmbie
cobbiTus. OTHocuTenbHas wacTtoTa. Kiaccuueckoe M TIeOMETpUYECKOe OINpe/eleHue BEpOsSTHOCTH.
DNeMeHTapHasl TEOpUs BEPOATHOCTEN. MeETOpl BBIYMCICHHS BEPOATHOCTEN. [IpoCcTpaHCTBO 351€eMEHTapHBIX
cobniTuil. Kitaccuueckoe onpezneneHrne BEpOSTHOCTH. Airedpa COOBITHIA: TEOPEMBI O BEPOSATHOCTH CYMMBI
COOBITUH, TPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrommx
NOJIHYI0 TIpynmy. AKCHOMAaTHYECKOE OIpeAeieHUE BEpOATHOCTU. (CTaTUCTUYECKOE ONpEIeIICHUe



BEPOATHOCTH. Y CJIOBHAsA BEPOSITHOCTB. TeOpeMBI 0 BEPOSATHOCTU MTPOU3BEACHUS 3aBUCUMBIX U HE3aBHUCHMBIX
coObiTuil. [Tonnas BepositHOCTH. [loBTOpHBIE HcTbITanus. @opmyna beprymnnu. JlokaneHas U UHTErpanbHas
teopeMbl MyaBpa-Jlamnaca. ®opmyna Ilyaccona.

[lonstue ciydaiiHOM BenMUYUHBL. JIMCKpETHBIE W HENPEpPBIBHBIE CIy4yailHble BEJIWYMHBI. 3aKOH
pacrpenesieHust ciydaiiHoW BenuuuHbl. (DyHKIMSA pacnpejesneHus, ee cBoiicTtBa, rpaduk. IlnoTHocTs
pacnpeneleHnss HENpepbIBHOM  CilydalHONM BeNMYMHBI (IUIOTHOCTh BeposiTHOocTH). Dopmyna i
BEPOATHOCTH IONAJAHUs HENPEPBIBHON CIIy4alHOM BEJMYMHBI B JJAHHBIM WHTEPBAJ, BBIPA)KCHHBIM 4Yepe3
IUIOTHOCTb ~ BEPOSITHOCTH, T€OMETpUYECKUH cMbIcH  ¢Gopmynsl. buHOMHManmpHOE —pacrpeneneHue,
pacnpezenenue Ilyaccona, paBHOMEpHOE pacipeecHie, HOPMAIbHOE PacIpeesICHNE, DKCIIOHEHIINAIbHOE
pacnpezeieHue.

2.MaremaTn4ecKasi CTAaTUCTHKA.

IIpenmMer MaremMaTH4ecKOW CTAaTUCTUKUA. (OCHOBHBIE 3aJa4yd MaTEMaTHYECKOHM CTATUCTHKHU.
Bribopounsiii  meton. Cratuctudyeckoe ommcaHue. BpiOopku. ['mcrorpamMma ©  TOJIMIOH  YacToT.
Cratuctuyeckas (3Mmupudeckas) GyHKUMA pacnpeneneHus. BbplOOpouHble XapakTEepUCTHKM U HUX
pacnpenenenus. CocrositenbHbie, 3(()EKTHBHBIE CMEIICHHBIE W HECMEIICHHBIC OICHKU MapaMeTpOB.
Cratuctudeckoe cpefgHee, CTaTUCTUYECKAas AMCIIEPCUS M CTaTUCTHUYECKOE CpENHEE KBaJpaTHMYHOE Kak
TOYEUYHBIE OLICHKM HEW3BECTHBIX: MATEMaTHYECKOIO OXHUAAHUSA, AUCIEPCHH, CPEOHEro KBaAPATHYHOIO
OTKJIOHEHMS. [l0BEpUTENBbHBIE HHTEPBAJIBI U UHTEPBaJIbHbIE OLIEHKU. JlOBEPUTENBHBIE OLIECHKH HEU3BECTHOU
BEPOATHOCTH MO OonbmMM BbelOOpkaM. JloBepurenabHas OLIEHKAa MaTEMAaTUYECKOrOo OXUAAHUS IpU
HEU3BECTHOM aMcrepcuu. JloBepurenbHas OLIEHKAa CpPEOHET0 KBaJpaTUYHOIO OTKJIOHEHHs. TouHble
BbIOOpOUHbIE pactipenenenus: CterojeHTta (t- pacmpenenenue), Oumepa-Cueaexopa (F-pacnpenenenue),
[Tupcona (Xz-pacnpez[eneHHe). IIpoBepka craTUCTMYECKHX IMIOTE3. MaTemMaTHuuecKne MEeTOIbl IPOBEPKHU
CTaTUCTUYECKUX TUIOTE3. DIEMEHTBI TEOPUHU KOPPEIIALIUH.

4. O0beM y4eOHOH JUCHUIINHBI

Bcero 1 cemecTp | 2 cemectp | 3 cemectp | 4 cemecTp
Bujel yuednoii pabornt 3a4. exa./ 3a4. en./ 3a4. en./ 3a4. exa./ 3a4. ea./
aK.gyac aK.gac aK.gac aK.gyac aK.gac
Oomas TPYAOEMKOCTH
AL CBLLLPIL 0L Dy Ly 19/684 5/180 4/144 5/180 5/180
IL1any
KonTakrHasi padora: 7,1/256 1,775/64 1,775/64 1,775/64 1,77564
Jlexuuu (Jlek) 3,55/128 0,89/32 0,89/32 0,89/32 0,89/32
%’%“Tmecme AT 3,55/128 | 0,89/32 | 0,89/32 | 0,89/32 | 0,89/32
Camocrosrennnas padora (CP): | g o300 | 5 995/80 | 2.225/80 | 2.225/80 | 2,225/80
Buag xonTpossn: JK3aMeH- JK3aMeH- | JK3aMeH-
JK3aMeH/3a4er 3/108 1/36 Saver 1/36 1/36
Bcero 1 cemecTp | 2 cemectp | 3 cemecTp | 4 cemecTp
Buaet yue6noit padoTnl 3a4. e/ 3a4. e/ 3a4. e/ 3a4. e/ 3a4. e/
acTp.yac acTp.yac acTp.yac acTp.yac acTp.yac
Oomran TPYA0EMKOCTh
AL @I Oy GO 19/513 5/135 4/108 5/135 5/135
ILiany
KonrTakrHas pabora: 7,1/192 1,775A8 1,775A8 1,775A8 1,775A8
Jlexuuu (Jlek) 3,55/96 0,89/24 0,89/24 0,89/24 0,89/24
%’g‘mmm AT 3,55/96 | 0,89/24 | 0,89/24 | 0,89/24 | 0,89/24
Camocrosrennnas padora (CP): | g qn10 | 20050 | 222560 | 222560 | 2.22560
Bun koHTpoJIs: JK3aMeH- JK3aMeH- | JK3aMeH-
JIK3aMeH/3a4eT 3/81 1/27 3auer 1/27 1/27




AHHOTanus padoyeil mporpamMmal Aucuunannbl ' Uudopmaruka”
(b1.b.11)

1. Heap AMCHMIUIMHBI: NPHOOpETCHHME O0a30BBIX 3HAHMKA O COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUSX, a TAKK€ YMEHHUH M MPAKTUUECKUX HABBIKOB B 00JACTH MH(POPMATUKHU, HCIIOJIB3YEMbIX MPH
pELICHUH HAYYHBIX W MPAKTUYCCKUX BBIYMCIMTEIBHBIX 3aja4, U3y4YCHHE METOJ0B XpaHCHHs, 00pabOTKU U
nepeaadyun I/IH(bOpMaI_II/II/I C HCIIOJIb30BAHUCM IICPCOHAIIBHBIX KOMIIBIOTCPOB, JIOKAJIBHBIX U I‘JI06£UIBHBIX
CeTel; N3yYeHUE YUCIICHHBIX METOJIOB PEIICHUS IPOCTEUIIIMX BBIUYMCIIUTEILHBIX 33/1a4; IPUBUTHE HABBIKOB
AIrOpUTMU3AlIMKM U MPOrpaMMHUpPOBaHUA, HpI/IOGpeTeHI/Ie OIlbITa HCIOJIb30BAHUA CTAHAAPTHBIX IIAKCTOB
NPUKJIAJHBIX IIPOTPAMM MPHU PEIICHUH MPOCTEHITNX HHPOPMALMOHHBIX M BHIYUCIUTEIBHBIX 33/1a4.

2. B pe3yabTare u3yueHusl JUCHUILIHHBI 00yUYalommiicsi 10 NporpaMMe CrielUAJIUTETa T0JKeH:

Obaaoams crnienyromumu oomekynsTypHbiMu (OK) 1 o0menpodeccnoHaIbHBIME KOMITETEHITUSIMU:

- CIOCOOHOCTBIO PElIaTh 3a7a4y NPO(hEeCCHOHAIBHON AEATENbHOCTH HAa OCHOBE HH()OPMALIMOHHON U
O6ubmorpaduueckoi KyabTyphl ¢ IPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH U C
y4eTOM OCHOBHBIX TpeOoBaHMii HH(opMannonHo# 6ezonacuoctu (OIMTK-3)
- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHUIO, aHanu3y, cuHte3y (OK-1).

3Hamy:
- cBO¥icTBAa MH(OPMAINH, CTIOCOOBI e XpaHeHHs U 00pabOTKH;
- CTPYKTYPY, IPUHLHUIIBI Pa0OTHI U OCHOBHBIE BO3MOKHOCTH DBM;
- TOTOJIOTHIO U ApXUTEKTYPY BbIUUCIUTEIbHBIX CETEH;
- IPUHLIMIIBI aIPECALIMU [T0JIB30BATENIEH, KOMIIBIOTEPOB U PECYPCOB B ceTH MHTEpHET;
- CTPYKTYPY, IPUHIIUIIBI pa0OTHI 1 OCHOBHBIE BO3MOKHOCTH DBM;
- OCHOBHBIE THIIBI AJITOPUTMOB, SI3bIKA IPOIPAMMUPOBAHNS;
- CTaHJAPTHOE POTrpaMMHOE 0OecTieueHre CBOeH MpoQecCHOHATBHOMN e TeTbHOCTH;

ymemy:
- IMCaTh ¥ OTJIAKUBATh Iporpammsl Ha VBA 110 pa3zpaOoTaHHBIM aJlrOPUTMaM;
- TNPUMEHATh METOAbl CTATUCTHUYECKOW 00paboTKM OosbIMX 00BEMOB HHGOpPMALMU Uil PELICHUS
KOHKPETHBIX 3a/1a4;
- HUCNOJb30BAaTh MAaKeThl MPHUKJIAAHBIX MPOTpaMM TIpU JalbHEHIIeM OOY4eHHH | MPAKTUYECKOH
JeSITENIbHOCTH.
- pa3nuyath U pacmudpoBsiBaTh [P — agpec, ToMeHHOE UMsI KOMITBIOTEPA;

enaodemsn:
- HAaBBIKAMHU CaMOCTOSITEJIBHOTO PEUICHMs 3a7ad Ha KOMIIBIOTEPE, BKIIOYAIOIIME ITOCTAHOBKY 3a/ayH,
pa3paboTKy aJirOpUTMA U OIEHKY €ro A (PEeKTUBHOCTH,
- METOJ/IaMH CTaTUCTUYECKON 00pabOTKHU SKCIIEPUMEHTABbHBIX JaHHBIX

3. Kparkoe coep:kaHue JUCHUIINHBI:
[Tpenmer m Hayka uHpopmaruka. KpaTkue ucropuyeckue cBeleHHs. 3alaud U MECTO Kypca B
MNOJTOTOBKE CHEIUAINCTA.

3.1. ApXuTeKTypa KOMIIBIOTEPOB U KOMIIbIOTEPHBIX ceTel
Kpatkas wucTtopusi pa3BUTHUS BBIYMCIUTENBHOM TEXHHMKH, TMepcoHalnbHbIX KoMmmbloTepoB (IIK) wu
KOMITBIOTEPHBIX ceTei. BprumcnurtensHas mammHa @on-Heiimana u mammba Teropunra. Paszpa®otku
HopGepra Bunepa.

3.2. Annapartnble cpeacra IIK. Ucnonb3yeMble cucTeMbI CHMCIEHUS,

Ob6mee npeacraenenue o [IK u ux Bo3moxHocTsax. DyHkuuoHanbHas cxema [IK, marucrpansHo-
MonysbHbIN npuHnun noctpoenus IIK. Amnmapatasie cpenctsa IIK: IIpuHIuMn OTKpBITONW apXUTEKTYpBI:
CHUCTEMHas IIWHA, pa3psaaHocTh. [lepudepuitasie ycTporictBa [1K: OcoOeHHOCTH peCcTaBICHUS JaHHBIX HA
MalMHHOM ypoBHe. IlpeumymiectBa HUQPOBOro mpeACcTaBIeHUs HHGOPMAIMKM TEpe] aHaJOrOBBIM
npencraBieHueM: CucTeMbl CUHMCIEHUS (IecsTHUYHAs, JBOMYHAs, BOCbMEpPUYHAs, IIECTHaALlaTepUyHas),
IpaBuiIa MEPeBo/ia U3 OJHOM CUCTEMBI B IpYTylo. J[Ba criocoba BHIUMCIIEHUS KOTUYECTBA UH(OPMAIIHH.

3.3. KoMnbIOTepHBIE CETH: TOMOJIOTHHU CeTeil, MX XapaKTePUCTHKH.

Tononoruu ceteii: [IporpaMMHO-TeXHHYECKOE OOECIIEUEHHE: ONEpalMOHHAsl CHCTEMa, MPOTOKOJIbI
(TCP, TCPIP, UDP). I'no6ansusie cetn paszauunoro macimrada (WAN —-Wide Area NetMS Network u



Interne). Bosmoxuoctn cetu MHTEpHET. DnekTtpoHHas mouta. Jloctyn K WHGOPMAIMOHHBIM pecypcam.
Cucrema TenexoH(pepeHuni. Anpecalys 1 IpoToKoibl B IHTEepHeT.

3.4. MyabTuMeaua.

VYerpoiictBa  MynpTuMenua. TpeOoBaHusS K  MYJIbTUMEIUHWHBIM  CPEJICTBAM  KOMIIBIOTEPOB.
Pactmpennsie  BO3MOXXHOCTH 00paOOTKH, MpeoOpa3oBaHMs, CHHTe3a HHGOpMalUuu (KOMIbIOTEpHAs
aHuManusi, Moaudukanus Hu300paKeHWH, TpexMmepHas Tpaduka). MynbTUMEIUHHBIE TPOTPAMMBI.
DJIIeKTpOHHBIE Tpe3eHTaluu (OCHOBHBIC BO3MOKHOCTH MS Power Point), stambl co3manus npe3eHTaIui,
CTPYKTYpa IIPE3EHTaLUN.

3.5. IIporpamMHoe o0ecrieyeHue

3.5.1. Omnepanmonnsie cuctembl. CTpyKTypa ONEpPAallMOHHBIX CHUCTEM, MAKETbl MPUKIAJIHBIX
nporpamm, Microsoft Office. Knaccudukanus nporpammubix cpeactB. CHCTEMHOE W TNPHKIAJHOC
nporpammuoe obOecnedenue I[IK. O0630p onepammonnbix cucrem (OC). KpaTkas xapakTepucTHKa
WINDOWS,

3.5.2. TekcroBbii peakTop WORD, OCHOBBI HCITOJIB30BaHUS MTPOTPAMM OOIIIET0 Ha3HAYCHUS
(xpatkuii 0630p), OcobennocTu TekcToBoro peaakropa WORD. Ucnonb30Banue penakropa
MaTeMaTu4ecKux GopMyi B TEKCTOBBIX IOKYMEHTax. Penaktop xumudeckux ¢GopMyll, Ha3HAUCHHE U
ocobenHoctH paboTsl. KonnpoBanne xuMudeckux GpopMmyi B TeKCTOBBIE TOKyMeHTHI. Co31anne
JIOKYMEHTOB Pa3NUYHbIX (POpPM (CTaHAAPTHBIX U HECTAHAAPTHBIX ).

3.5.3. Cucrema ynpasnenuss 6azamu ganHeix ACCESS. Co3nanme mnomnb3oBatenbeknx CYBJ,
(dopmHpoBaHue 3apocoB, 0TUETOB U GopM. MHpopmanronHble cucteMbl. CHCTEMBI YIPaBICHUS OaHKaMU U
0asamu naHHBIX. PemsnuonHas mojenb naHHBIX. CTpyKTypa 3ammcd, METOABI J0CTyna K HH(OpMaIuu.
Pensumonnas 6a3a nmanaeix ACCESS. Co3ganue otdetoB U ¢opM. TeXHOIOTHS peann3anuy ITPOCTEHIITNX
3agau cpeacramu CYBJl ACCESS.

3.5.4. Hcnonp3zoBanne EXCEL nmns oOpaboTku Tabnmi, NOCTpOSHUsS TpadUKOB U JHATPAMM.
Haznauenue snexkrponnsix Tabmun (MS EXCEL). Ocobennoctu tabmumynoro mpoueccopa EXCEL u
WCITOJIb30BAHUE €T0 IS perieHus] HHPOPMAIIMOHHBIX W MHXKCHEPHBIX 3amad. Texnuka padorsl ¢ EXCEL.
Pacuer mo dopmymam. Iloctpoenue rpadukoB. Pacuer (QyHKIIMOHATBHBIX 3aBUCUMOCTCH W IOCTPOCHHE
rpaduvecKkux H300paxkeHUi C Hcroib30BaHMeM cTaHaapTHeIx (QyHkuuii EXCEL u mactepa ¢yHkumi,
noctpoeHue nosepxHocret. Iloctpoenue nuarpamm. Pabora ¢ Tabnunamu. @opmarupoBanue, opopmiieHne
tabmui. Pa3paboTka M peanuzanus MPOCTEHIINX alrOPUTMOB € MCIONIb30BaHHEM Bo3MoxkHocTelt EXCEL
(HaxOXJIeHHEe MaKCHMAJIBHOTO (MHHHMAJIbHOTO) 3JEMEHTa BEKTOpa W MaTPHUIlbl, HAXOXJICHHUE CYMMBI
JJIEMEHTOB BEKTOpAa M MaTpHIlbl, BBIYMCIEHHE MaTPUYHBIX BbIpakeHuil). CraTucTudeckas oOpaOoTka
9KCIEPUMEHTAIBHBIX JaHHBIX, IOCTPOEHHUE JTMHUN TPEH .

3.6. AropuT™MBI M OCHOBBI IPOrPAMMHPOBAHMS.

3.6.1. Anroput™mbl, TUTIBI anropuTtMoB. [loHATHE anroputma M ero coicTBa. CrocoObl 3amucu
ITOPUTMOB. MOTyIbHBIN NPUHIIUIT TOCTPOCHHUS AITOPUTMOB U IIPOTPAMM.

3.6.2.  XapakTEepHUCTHUKH S3BIKOB MPOTPAMMHUPOBAHMS. ODBOJIONHMS W KIacCH(PUKAIMS SI3BIKOB
nporpaMMupoBanus. [IoHATUSA TpaHCHALMM, KOMIWISLMH, MHTEpIpeTanu, ux pasnuuus. CTpyKTypHOe
IporpaMMHUpOBaHNe, ero ocoOeHHOCTH. (OCHOBHBIE CTPYKTYpbl M HPHHIUIBI  CTPYKTYPHOTO
IpOTrpaMMHUPOBaHUs, WITIOCTpalys. ba3oBele alropuTMuueckue KOHCTPYKIHMH (ClieZ0OBaHHE, BETBICHHE,
MOBTOpPEHHE), pUMEpPHl UX peanu3anui. OCHOBHBIE KOHCTPYKIIMHU SI3BIKOB TPOTPAMMHUPOBAHUS. SI3BIKH
IPOTPaMMHUPOBAHUS BBICOKOTO YpOBHs. TexHonoruss 0OBEKTHO-OPHEHTHPOBAHHOTO MPOTrPAMMHUPOBAHMS;
CBOWCTBA SI3BIKOB: HACJIEIOBAaHHUE, MHKAIICYJISINS, TOIUMOPGU3M. [TOHSITHS S3BIKOB: KJIACCH H O0BEKTHI

3.6.3. Anroputmsl 11 00paboTk MH(pOpMAIMK U UX TporpaMMHuble peanusaimu Ha VBA . _Ilporece
pemreHusi 3ama4 Ha Kommbrorepax. [IporpammmpoBanue Ha si3bike VBA: OCHOBHBIE OmepaTophl sI3bIKa,
npouenypsl U QyHkuuu. PazpaboTka u peanusanus NPOCTEHIINX aNrOpUTMOB 0O0pabOTKM HH(pOpMaluu
(pemieHue 3a1a4 ¢ OJHOMEPHBIM M MHOTOMEPHBIM 00beMOM HHpopMmalmu). YUCIeHHbIE METO/IbI aHATU3a
OJTHOTO HEJIMHEHHOIO YypaBHEHMs: TIOMCK KOpHEH, pelIeHHe 3ajJjayd OJHOMEPHOH ONTHUMH3alUU
(HaxoXJeHHMe TOYeK MakcuMyma W MuHUMyMa ¢(yHkuun). MeToasl craTUCTHUECKOH 00paboTKu
pe3ysIbTaTOB M3MEPEHUIN OJHOW BEJIWYHMHBI: BBIUYMCIEHHE TOYEUHBIX (CpelHero, AMCIIEPCUH, CTaHIapTa) U
MHTEPBAJIbHBIX OLEHOK CIIy4YallHON BEIMYHHBI

3.7 3ammTa nHdopmanun

ANropuT™bl 3amuUThl MHGOPMAMKM: METOAb! 3aluThl, [loHATHE O0€30ImacHOCTH KOMIIBIOTEPHOMN
UHPOPMALIMK: HAJSKHOCTh KOMIIBIOTEPA, COXPAHHOCTh [AHHBIX, 3allUTa OT BHECEHUS H3MEHEHUM



HCYIIOJTHOMOYCHHBIMH  JIMIIaMH, COXPaHCHHE TalHBI INEpECUCKN B 3J'ICKTp0HHOI>i CCTH.

Uctopus

BO3HHKHOBEHUSI BUPYCOB M aHTUBHUPYCOB. CIOCOOBI 3apaskeHHs, 3alUThl 1 OOpbOBI ¢ BUpycaMu. MeTo bl
peanu3alyy 3aluThl HHGOPMALUU: IPOrPAMMHBIE, allllapaTHbIe, OpraHU3allMOHHbIE.

4. O0beM TUCHUIIMHBI U BUIbI YUeOHOH HATPY3KHU

B 3aueTHBIX

B akagemuu.

Bunet yueGHoI paboTh €IMHULIAX qJacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4e0HOMY IJIAHY 4 144
KonrakTHas padora: 1,33 48
Jlexuuu (Jlek) - -
[Tpaxtrueckue 3ansatus (I113) - -
JlaboparopHas pabdota (JIab) 1,33 48
CamocrositesbHas padora (CP): 2,67 96
PacuetHo-rpaduueckue paboTsl
Jlpyrue BUIBI CAMOCTOSITENILHBIX paboT 2,67 96
By MTOroBOro KOHTpOJIS: - 3auer ¢
OLICHKOH
B 3aueTHbBIX B actp. wacax
Bunel yue6HoI paboThI eAMHULAX
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTakTHas padora: 1,33 36
Jlexumnm (Jlek)
[TpakTnueckue 3anstus (I13)
JlaboparopHas pabdota (JIab) 1,33 36
CamocrositesbHas padora (CP): 2,67
Pacuerno-rpaduueckue paboTsl
Jlpyrue BUJbI CAMOCTOSITENIBHBIX paboT 2,67 72
BuJ UTOroBOro KOHTPOJIA: 3auer ¢
OLICHKOH

AHHOTanus padoveil NPOrpaMmbl AU CHUTITHHBI

" BBenenue B puznky"

(b1.b.12)
1. e QM COUIIHHBI

Lesbt0 TUCHUIITUHBI SBISETCS MPUOOPETeHNE CTYJAeHTaMH 3HaHUI 10 OCHOBHBIM paszzienam (U3UKu
Y YMEHUIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHbIX JUCIUILINHAX.
2. B pe3yJbTare H3y4yeHHs AUCHHUILINHBI 00y4YaIOLIHUIiCS 10 MPOrpaMMe CIeUATNTETA J0JIAKEeH:

Obnadams CIeyIOUTUMA KOMITETCHIIHSMU:
OO1IeKyIbTYPHBIMU:

CIOCOOHOCTH K abcTpakTHOMY MbIieHH0 (OK-1).

Ob6menpodeccnoHaTbHBIMHI:

CIOCOOHOCTh HCIOJL30BaTh MaTEMATUYCCKUE, CCTCCTBCHHOHAYYHBIC W MHXXCHCPHBIC

3HAHUSA IS
(OIIK-1).
3name:

PCHIICHUA 3ajga4d CBOEH

npodecCHOHAITBHOMN

ACATCIBHOCTH

— - CYIIHOCTh (PU3UYECKHX 3aKOHOB MEXAaHUKU, MOJIEKYJISIPHON (PU3UKU U TEPMOJIMHAMUKH;

— - IIPUHIIMIIBI petieHus] PU3NIECKUX 334,
Ymems:

— - IPUMCHATH HpI/IO6peTeHHBIe B IMpomecce O6y‘—IeHI/I$[ 3HaHUA IMPU U3YUCHUH APYTUX JUCHUIIIINH

€CTECTBEHHOHAYYHOTO M OOMIETEXHUIECKOTO ITHKIIA;
Braoems:

— - METOJMKOH pemeHus: GU3NYecKux 3a/1ad B paMKax U3y4yaeMoro Kypca.




3. Kpartkoe cogep:xkaHueMCUMIIINHBI:

3.1. OCHOBBI MEXaHUKHU

Kunematuka touku. Mexanuueckoe npuxeHue. Tpaekropus. I[lyte mnepememnienue. CKOpOCTh U
yckopeHue. OTHOCUTEIBHOCTh JIBMJKEHMs. Tumbl JBIKEHUS B KUHeMaTuke. PaBHOMepHoe U
paBHOIIEpeMeHHOEe JBIKeHue. ['paduueckoe mpencraBieHue aBuxkeHue. CBOOOJHOE mMajeHUE Tel.
PaBHOMepHOE aBMKEHHE MO OKpYX)HOCTH. OCHOBBI nuHaMuKu. llepBriii 3akoH Hprotona. MHepruanbHbie
cucreMsbl orcyeta. [Ipunuun otHocurensHocTH 'anunes. Macca. Cuna. Bropoii 3akon HeroTtona. Y cnoBus
paBHOBECHsI Tel. 3aKOHbl COXpPaHEHHMA B MexaHuke. VMmynbc Tenma. 3aKOH COXpaHEHUs HUMITyJbca.
Mexanuueckasi pabota. MomHocTh. MexaHuueckas SHeprus Tena. 3aKOH COXpaHEHUS! JHEPTHH B MEXaHUKE.
Mexanudeckue Kojie0aHus U BOJHBI. ['apMoHMUeckue koiaebanus. MaTtemaTudeckuid MassTHUK. [Ipy>KUHHBIN
MasTHUK. [IpeBpalieHye 3Heprun npu rapMOHUYECKUX KoJleOaHusIX. PacipocTpaHeHne MEXaHMUECKUX BOJIH
B ynpyrux cpenax. [lonepeunsie U mpoa0JIbHBIEBOIHBI.

3.2. MonekynsipHas (puszuxa

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON Teopun. ATOMHas rumnore3a. Macca u pazmep
Mmosiekyn. Yucino Aoranapo. MaeanbHblil ra3. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUUYECKON TEOpHUH.
AOcomoTHasi TemmepaTypHas IIKajna. YpaBHEHHE COCTOSHUSA UAealbHOro rasa. l3orepmuueckuii,
M30XOPHBIN U U300apHbIi mporecchl. CMech nieanbHbIX ra3oB. [loHsTHE 0 Pa30BBIX nepexoaax. Bzanmubie
MpeBpalleHus KUAKOCTeN W ra3oB. Mcnapenue u xonaeHcaunus. HacpllleHHBI U HEHACHIIEHHBIM Mapsbl.
Kunenue xuakoctu. BnaxxHocTs Bo3ayxa.

3.3. OCHOBBI TEPMOJAMHAMHUKH.

Ileppoe Hagasio TepmoavHaMuKU. BHyTpeHHss SHeprus. KonudecTBo TemioTsl. TeaoeMKOCTh
BenlecTBa. Paborta B TepmonuHamuke. [lepBoe Hauano TepMOJMHAMUKH U €r0 MPUMEHEHHE K Pa3IMuHbIM
npoueccam. AnuabatHbiii npouecc. Bropoe Hawano TtepmonuHamuku. HeoOpatumocTh mpoleccoB B
npupoje. [louarue o Bropom Havane TepmoauHamuku. [lpuHnun nedictBust ternoBeix aurareneid. KIT/]
TEIUIOBBIX ABHUrareliei. MneanbHas TeIuioBass MallyHAa.

4. O0beM y4eOHOH JUCHUILINHBI

B 3aueTHBIX B akagem.
Buasr yueOHO# paboThI €UHHULIAX yacax
O0mas TPyA0EMKOCTh JMCIHUILIHHBI 110 Y1e0HOMY IUIAHY 2 72
KonTaktHas padora (KP): 0.9 32
Jlexumnm (Jlek) 0.45 16
[Tpaktiueckue 3anstus (I13) 0.45 16
JlaGopaTtopust - -
CamocrositeanHnas padora (CP): 11 40
Pedepar - -
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 1.1 40
Bua KOHTpoJIs: 3a4eT / IK3aMeH 3ayeT
B 3auerHbIx B acrp.
Bunpr yue6HOM paboThI €MHHULIAX yacax
O0mas TPyA0eMKOCTh JMCIHUILIMHBI 110 Y4eOHOMY IIAHY 2 54
KonraktHas pa6ora (KP): 0.9 24
Jlexiuu (Jlek) 0.45 12
[TpakTnueckue 3anstus (I113) 0.45 12
JlaGopaTopus - -
CamocrositesbHas padora (CP): 1.1 30
Pedepar - -
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHbI 1.1 30
Bua KOHTpoJIs: 3a4eT / IK3aMeH 3ayeT




AHHOTaNUs padoyeil mporpaMMbl AUCHUIIHHBI " Du3uka”
(b1.5.13)
1. Heabl0 AMCHUILUIMHBI SBISICTCS TMPUOOPETEHHE CTYICHTAMU 3HAHHWW 10 OCHOBHBIM pasjeliiam
(GU3UKK ¥ YMEHUIO IPUMEHSTh UX B APYTHUX €CTECTBEHHOHAYYHBIX JUCIUIUTNHAX.
OCHOBHBIMHU 3aJa4aMH JHCHHUIIMHBI SBISIOTCS: (POPMUpOBaHUE MPEICTABICHH 00 OCHOBHBIX
(I)I/ISI/I‘-IGCKI/IX 3daKOHax MNOpUpoAbl M METOHAX TCOPECTUYCCKUX I/ICCHGILOBaHI/Iﬁ PAa3IIMYHBIX (1)I/ISI/II-IGCKI/IX
SIBJICHHH, a TAKXKe J]aTh MPEJCTABICHUS O COBPEMEHHBIX IKCIICPUMEHTAIBHBIX METO/IaX UCCIICTOBAHMSL.

2.B pe3yJbTaTe H3YyUYCHUHA TUCHUIIJINHBI Oﬁy‘lalOHII/IﬁCﬂ 0o mMporpaMme CrieliMaJIuTeTa 10/I°KE€H

Obnadamsy  cAeAyOIMUMH KOMIIETeHIMAMU: M3ydenne kypca "®dusuka' mnpu MTOATOTOBKE
CIEIHMAIIMCTOB M0 CIEHUATbHOCTH XHUMUYECKasi TEXHOJOTUS SHEPrOHACHIIICHHBIX MaTEpHUaJOB HU3AETUil"
HaIMpaBJICHO HA MPUOOPETEHHE CIECAYIOMINX KOMIICTCHIINH.

OO11eKyNbTYPHBIMHU:

- CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHUIO, aHau3y, cuaTesy (OK-1);

O6menpodeccuoHaTbHBIMU.

- CIIOCOOHOCTBIO HCIIONIb30BaTh MaTE€MaTHYECKHE, €CTECTBEHHOHAYYHBIE M WH)KEHEPHBIC 3HAHUS
JUIS peLeHus 3a7a4 cBoeil mpodeccronansHoii aesrensroctu (OIMK-1).

3name:

— ¢usnyecKkue OCHOBBI MEXaHHWKHU, (DU3MKU KoJeOaHWW U BOJH, DJIEKTPUUECTBA U MarHeTH3Ma,
IEKTPOIUHAMUKH, CTATHCTUYCCKON (PH3UKU U TEPMOJIMHAMUKH, KBAHTOBOU (DU3UKH;

—  cMbIcH pyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, IPUHIIMIIOB U MOCTYIATOB; UX (POPMYIHPOBKU
U TPaHUIIbl IPUMEHUMOCTH;

—  CB#SI3b HIMPOKOTO Kpyra (GPM3MUECKHX SIBJICHUN ¢ (PyHIaAMEHTAILHBIMH MPUHIIMIIAMHA U 3aKOHAMH

buznky;
—  OCHOBHBIC METOIbI PEIICHUS 3a]1a4 110 ONUCAHUIO (PU3NUYECKHX SBJICHU;
—  MeTojbl 00paboTKU Pe3yabTaTOB (PU3MUECKOTO HIKCIIEPUMEHTA;
Ymemo:

—  TIPUMEHATh TEOPETHUECKHUE 3HAHUS U IKCIIEPUMEHTAIbHBIE METObI UCCIIEIOBAHMSI IPU PELICHUH
poeCCHOHANIBHBIX 337124,

—  TNIPOBOJUTH PAacU&Thl, OCYLIECTBIATh aHAIN3 U HA OCHOBE 3TOTO JejaTh 000CHOBAaHHbIE BHIBOIBI;

—  aHAIU3UpOBATh pe3yNbTaThl HAOMIOJEHUM M 3KCHEPUMEHTOB C NPUMEHEHHEM OCHOBHBIX
3aKOHOB U IPUHLUIIOB (PU3UKH;

— OompeAenATb XapakTep (U3MYECKMX IMPOLECCOB IO KOMIUIEKCY 3KCIEPUMEHTAIbHOM
UH(pOPMALIMKU TP TIOMOIIU T'papUKOB, TaOINI U YpaBHEHUI;

—  TPEeACTaBiIATh 00paObOTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYIO MH(POPMAIINIO B YCTHOM U
NUCbMEHHOU (hopMe, B TOM YHCJIE C HUCIIOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHUH.

Braoemw:

—  HaBbIKaMH pabOThI ¢ MIMPOKUM KPYroM (pU3HUECKUX IPUOOPOB U 000PYAOBAHUS;

— HaBbIKaMHM 00OCHOBAHUS CBOUX CYXJAECHUU U BbIOOpa METOJ1a UCCIIEA0BaHNUS.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

Cemectp 2

BBenenue

[Ipenmer ¢puzuku. Meto bl HU3NYECKOTO UCCIETOBAHMUS: OTIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHSI.

1. ®dusuyecKkue 0CHOBBI MEXaHUKH

IIpenmer kuHematuku. llepememenue, ckopocth, yckopeHue. KuHemarnueckue XapakTEpUCTUKH
BpAaILlaTeIbHOTO ABUKCHHUS.

3akoHbl HploTOHA. 3aKOH BCEMUPHOIO TATOTEHHA. [IBHKEHHME Tena NEPEMEHHOM Macchl. 3aKOH
BCEMUPHOTO TATOTEHUs. JIBM)KEHUE Tena MNepeMEeHHOM Macchl. YpaBHeHHss Meniepckoro. ®opmyia
I{uonkoBckoro.

Yrpyruii u Heynpyruii yaaps! mapos. MOMEHT HHEPIIMM MaTEPUAIBHON TOYKH M TBEPJIOTO Tea.

Kunemaruka rapMoHuyeckux konebanuid. JuddepenunanbHoe ypaBHEHHE TapMOHHYECKUX
koneOanuii. TloHsATHE O 3aTyXawIIMX W BBIHY)XJICHHBIX KojeOaHusx. BomHoBoe paBmxeHue. BosHb
IPOJOJIBHBIE U TIOTIEPEUHBIE.



2. OcHOBBI MOJIEKYJISIPHO# PU3UKH.

JIeMeHTbI TEPMOAMHAMUKYU U (PU3MYECKOIl KMHETUKH

Nneanpubiii Ta3. Pacnipenenenne bonbrmana u ero oOmiedu3uvecKuid cMbIci. PeanbHBIN Tas3.
YpaBuenue Ban-nep-Baanbca.

Tepmonunamuyeckuit Meton B ¢pusuke. PaBHoBecHble cocTosiHus. Hauana tepmoauHamMuku. L{ukisl.
DHTPONUS U €€ CTATUCTUUYECKOE TOJIKOBAaHUE.

SAsnenne nepenoca. Juddysusa. 3akon duxa. TemmonpoBogHocTs. 3akoH Dypre. BHyTpeHHEee
TpeHue (BA3KOCTh). 3akoH HproToHA.

3. DJIeKTPOCTATHKA U MOCTOSTHHBIIH YJIeKTPUYECKHUI TOK
3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumosib. [IU3IE€KTPUKH B 3JIEKTPOCTATUYECKOM
noJe.

Cemectp 3

4. DJIeKTPOMATrHeTH3M

3akoH Awmmepa. 3akoH buo-Caapa-Jlamaca. Cuna Jlopenna. MarHetuku. DiaeKTpoMarHUTHas
UHAyKIUsA. YpaBHeHne MakcBeinia.

5. OnTuka

Wntepdepennus BonH. udpaxuus BomH. [lomspuzammst BonH. TerutoBoe wu3mydeHue. 3aKoH
Kupxroga. I'mmoresa Ilnanka. KsantoBoe oObsicHeHue TeruioBoro usnydeHus. O¢pdexkt Kommnrona.
Snepnaa monenes aroma. [loctynarsr bopa. Atom Bogopoaa o bopy.

6. D1eMeHTbI KBAHTOBOM (PU3UKHU

I'nnore3a ne bpoiuia. BonnoBoe ypaBHenue llpenuHrepa uisi CTalMOHAPHBIX COCTOSTHUMI. OTBITHI
Hlrepua-I'epmaxa. Mmuorosnekrponnsiii atoM. Oddexkr 3eemana. Ilpunmun Ilaynu. KsaHTOBBIC
craTuctTuyeckue pacnpenenenus boze-OiinmTelina u @epmu-/upaka.

®oHonbl. 3akoHbl [lebasg u DiHmTElHA. XapakTEepUCTUKU siipa: 3apsi, Macca, SHEprus CBs3U
HYKJIOHOB. fnepHble peakuuu. DyHIaMEHTaIbHbIE B3aUMOAECUCTBHS U OCHOBHBIE KJIACCHI JIEMEHTAPHBIX
YaCTHIL.

O0beM yueOHO 1 CHUITHHBI

Bcero 2 cemecTp 3cemecTp

Buabi yueOHol padoThl
3a4. €. | aK.4ac | 3a4. el. | aK.4yac | 3a4. eA. | aK.4yac

OO0masi Tpy10€eMKOCTh JUCIHUNJIMHBI 110

yueGHOMY IUIaHy 12 432 6 216 6 216
Kounrakrnas patora (KP): 4.9 176 2,7 96 2,2 80
Jlexunu (JIek) 1,8 64 0,9 32 0,9 32
JlabopaTopusie 3ansTus (J1ao.) 1,3 48 0,9 32 0,4 16
[TpakTnueckue 3anstus (I13) 1,8 64 0,9 32 0,9 32

CamocrositeasHas padora (CP): 5.1 184 2.3 84 2.8 100

Bua konTpossi: Ok3amMen 2 72 1 36 1 36




Bcero 2 cemecTp 3cemecTp
Buabi yueOHoii padboThl
3ad4. e/I. | acTp.4ac| 3a4. ell. | acTp.4yac| 3a4y. el. | acTp.4ac
OO01masi Tpy10eMKOCThb JUCHUIJIMHBI [10
y4eOHOMY ILIAHY 12 324 6 162 6 162
KonTakTHas padora (KP): 4.9 132 2,7 72 2,2 60
Jlexmu (Jlek) 1,8 48 0,9 24 0,9 24
JIaboparopusbie 3austus (J1ab.) 1,3 36 0,9 24 0,4 12
[Ipaktuueckue 3austus (113) 1,8 48 0,9 24 0,9 24
CamocrositeasHas padora (CP): 51 138 23 63 28 75
Buja kontpoJisi: Jk3ameH 2 54 1 27 1 27

AHHOTAIUs padoyell MPOrpaMMbl TUCHHIIJIHHBI
"O01mas 1 HeopraHu4veckasi XuMms "
(b1.b.14)
1. Heap AUCHUILUIMHBI — MPUOOpPETEHHE 3HAHUNW W KOMIETCHIMH, (HOpPMUPOBAHHE COBPEMEHHBIX
NPECTaBICHUN B 00JIACTH TEOPETUIECKUX OCHOB XHMMHUHU M XHMHU DJIEMEHTOB.
2. B pe3yabTare n3yueHHs JMCHUIIMHBI 00y4Yalommiicsi Mo NporpaMMe CnenHaJINTeTa I0/KeH:
Obnadams CleYIONUMU KOMITETCHIIUSIMU:
— CHOCOOHOCTBIO K a0CTPaKTHOMY MBILLICHHIO, aHau3y, cuHTe3y (OK-1);
— CTMOCOOHOCTBIO MCIOJIB30BAaTh MAaTEMAaTHUECKUE, €CTECTBEHHOHAYUYHbIC U WH)KCHEPHbIC 3HAHUS IS
pernieHus 3aaa4 cBoeii mpodeccronanbroi aestenbroctu (OITK-1).
B pesynbrare u3y4eHus: AUCHUTUINHBI CTYICHT JTOJIKEH:
3namo:
— 3JIEKTPOHHOE CTPOCHHE aTOMOB U MOJICKYIT;
— OCHOBBI TEOpUU XHMHUYECKON CBSI3M B COCJAMHEHUAX pa3HBIX TUIIOB, CTPOCHHE BEIIECTBa B
KOHJIEHCUPOBAHHOM COCTOSIHUU;
—OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHMUS XUMHUECKUX MPOIIECCOB M XapaKTEPUCTHKH PaBHOBECHOTO
COCTOSIHUS;
— METO/TbI OTIMCAHMSI XUMHYECKIX PABHOBECHH B PACTBOPAX DJIEKTPOIUTOB,
— CTPOEHHE U CBOMCTBA KOOPIUHAIIMOHHBIX COCTUHEHUI;
— XMUMWYECKUE CBOWCTBA DJIEMEHTOB PA3IUYHBIX TPYII MEPUOTAICCKON CUCTEMBI M MX BAKHECHUIITNX
COE€IUHEHMI;
Ymemn:
— BBITIOJTHATH OCHOBHBIE XUMHUUECKHE OIEPAIINH, OMPEIeIsITh TEPMOAMHAMUUYECKUE XapaKTePUCTUKU
XUMHUYECKHX PEAKIMA U PABHOBECHBIC KOHIICHTPAIIMH BEIIECTR;
— HCIIOJIb30BaTh OCHOBHBICE XMMHUYECKHE 3aKOHBI, TEPMOJMHAMUYECKHE CIPABOYHBIC NAaHHBIC IS
pemreHus mpodecCHoHaBHBIX 3a/1a4;
— IIPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (PAKTOPOB HA PAaBHOBECHE B XUMHUECKUX PEAKIIHSIX;
Braoems:
— TEOPEeTUYECKUMH METOJaMHU ONHCAHMS CBOWCTB TPOCTBIX U CJIOXHBIX BEIIECTB HA OCHOBE
AJNIEKTPOHHOTO CTPOCHUS X aTOMOB U TTOJIOKEHUS B IEPHONYECKON CHCTEME XMMHUYECKHIX DJIEMEHTOB;
— DOKCIEPUMEHTAILHBIMH METOJaMH  OMpEeNieHUsT HEKOTOPhIX (PU3UKO-XUMHUUYECKUX CBOMCTB
HEOPTraHMYECKUX COCTMHECHUH.
3. Kparkoe conepxxanue Q1M CUMILIHHBI:
CrtpoeHne aTOMOB U IEPUOTUUECKUI 3aKOH.
BoiHOBBIE CBOICTBAa MaTepHAIbHBIX 00BbEKTOB. YpaBHeHue e bpoitis. CooTHOIIEHNE HEOTIPEACIICHHOCTEH
['eitzenOepra. [lonsTHe 0 KBaHTOBOM MexaHUKe U ypaBHeHUH [Ipeaunrepa.



CoBpemenHast GOpMyIHPOBKA MEPHOIUIECKOTO 3aKoHa. [leproanueckas cucreMa U €€ CBsI3b CO CTPOCHUEM
aTOMOB. 3alOJTHEHUE AIEKTPOHHBIX CJIOEB U 000JOYEK aTOMOB B MEPHOAMUECKON cucTeMe snemeHToB J[. .
MenpneneeBa. CreneHu OKUcIeHUsA. BakHelline OKHUCIUTENM M BOCCTAaHOBUTENU. BakHelinue cxemsl
IIPEBPAILICHHS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUAX.

XuMHu4eckasi CBSI3b U CTPOCHUE MOJIEKYIL.
KoBasienTHas cBS3b, OCHOBHBIE MOJIOKEHHSI METO/1a BAJICHTHBIX CBsi3eld. PaccMoTpenue cxeM nepekphIiBaHus
aTOMHBIX opOuTanmell mnpu oOpa3oBaHMM CBsA3el B Mousekynax. OCHOBHBIE TOJIOKEHHUS MeEToJa
MouteKyJsipHbIX opoutaneit (MO JIKAO). O6mue cBeneHrus 0 KOMIUICKCHBIX COSAMHEHUSAX, UX CTPOCHHE.
MexMoiieKysipHas U BHYTPUMOJIEKYJIIpHAs BOJOPOAHAsl CBs3b. MIOHHAs CB3b Kak NpEJENbHBIA CIydal
KOBAJIGHTHOM cBs3u. OOIMe MpejcTaBiICHUS O MEXMOJEKYISIPHOM B3aUMOJICHCTBUM: OPUEHTALIMOHHOE,
WHIYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBHUS.

DHepreTuka peakuii U XMuMUYECKOEe PAaBHOBECHE.
[TonsiTe 0 XUMUYECKOH TEPMOJUHAMUKE, TEPMOAMHAMUYECKUE (DYHKIIUU COCTOSHUS (XapaKTepUCTHUUECKUE
dbyakuun). Xumudeckoe paBHoBecwe. VMcTuHHOE M Kaxkyieecs paBHOBecus. KoHCTaHTa XUMHUYECKOTO
paBHOBECHS. DICKTPOXUMHYCCKHE TIPOIECCHI, MOHATHE 00 3JIEKTPOIHBIX IMOTCHIMANIAX. DICKTPOABIKYIIIAS
Cuja OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA M KPUTEPUH CaMOIPOU3BOJIBHOIO IMPOTEKAHUSA
MIPOLIECCOB.

PaBHOBecus B pacTBOpax
[Ipomeccrl, compoBoXAarome O0O0pa30oBaHUE JKUAKHX HMCTHHHBIX PAaCTBOPOB  HEAJIEKTPOJIUTOB U
3JIEKTPOJIUTOB. ACCOLUMUPOBAaHHbIE M HEACCOLUMHMPOBAHHBIE AIIEKTPOIUTHL. CTeneHb AUCCOLMALNU.
Koncranta aumccoumanuu. PaBHOBecMe B CHUCTEME, COCTOSIIEM W3  HACBILIEHHOIO  pacTBOpa
MaJjopacTBOPUMOTO 3JIEKTPOJIUTA M €r0 KPUCTAIUIOB. PaBHOBECHE B pacTBOpax KOMIUIEKCHBIX COCIMHEHH.
PaBHOBecue nuccormanuu BoIbl, HOHHOE MTPOU3BEICHUE BOJIBI U €r0 3aBUCUMOCTD OT Temrepatypsl. [llkana
pH. I'maponus comeil.

CKOpOCTh peakiuii U KaTajius.
[Tonarue o xummuueckoil kuHeTuke. OTHOCTAUNUHBIE U CIIOXHBIE PEAKIMU. 3aKOH JIEWCTBYIOIIMX Macc.
Koncranra ckopoctu peakunu. MoJeKyIsipHOCTh U TIOPSAIOK PEAKIIMU. 3aBUCUMOCTb CKOPOCTH PEAKIIUHA OT
TEMIIepaTypbl; SHTAIBINS aKTUBAIIUU. | OMOT€HHBIN U T€TEPOTCHHbIN KaTalu3.

XuUMHS S-H P- JIEMEHTOB.

Bomopoa-niepBrlii 371eMEHT MEPUOANIECKON CUCTEMBI, €T0 JBONCTBEHHOE MOJI0KEHNE. DJIEeMEHTHI | -
2 u 13 - 18 rpynn nepuogu4eckoi cucTeMbl. 3aKOHOMEPHOCTH B U3MEHEHUU AJIEKTPOHHBIX KOH(PUTypalui,
BEJIMYMH pAJUYCOB, 3JIEKTPOOTPHULATEIbBHOCTA M HSHEPrMM HWOHU3ALMM aTOMOB. THUINWYHBIE CTENEHU
OKHCIIEHUs. XHMMHYECKHUE CBOWCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B CTPOEHUMHM U CBOWCTBAX
OCHOBHBIX TUTIOB coeuHeHni. [IpupoaHbIe cCoeTMHEeHUs], TOTyYeHUE U TPUMEHEHHE.

Xumust d- u f- anemenTos

OneMeHThl 3-12 Tpynn MepuoOAUYECKON CHUCTEMBbl. 3aKOHOMEPHOCTH B W3MEHEHUHU DJIEKTPOHHBIX
KOH(QUTYpaluii, BEIUYUH PAJAYCOB, OJHEPrHMH WOHU3AIMU, XapaKTEPHBIX CTETMECHEeW OKHUCICHUS,
KOOPJIMHAIIMOHHBIX YHCcesl aTOMOB. [IpupoaHbie coemnHeHus, MOJydYeHne U COMOCTaBJIeHUE (DU3NYECKUX U

XMMHYECKHUX CBOWCTB MPOCTHIX BernecTB. CTpoeHWE W CBOWCTBA OCHOBHBIX THIIOB COCIUHEHHIA.
OcobenHocTH f- 31eMEHTOB.



4. O0beM yueOHOM JUCUUIJIMHBI

Bcero 1 cemectp 2 ceMecTp
Bupl yue6HOM paboThI Bz3au. | Bakan. | B3au. | Bakan. | B3au. | B akan.
el. yacax el. yacax el. yacax
Obmast TpynoemKocts, 12 432 7 252 5 180
JAMCHMILIMHBI 10 Y4eGHOMY IJIAHY
KonrakTthas padora (KP): 4,44 160 2,67 96 1,77 64
Jlexkuun (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3anstus (113) 0,89 32 0,89 32
Jlaboparopusie paboTs (JIP) 1,78 64 0,89 32 0,89 32
(CéllI;’I)OCTOHTe.]IbHaSI padora 5.6 200 3,33 120 22 80
CamocTrosiTeIbHOE U3YUECHHE 56 200 3.33 120 22 80
pa3zaenoB QUCHUIIINHEL '
Bua koHTpOJIA: 3K3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecTp
Buner yueGHoi paboThl B3au. | Bactp. | B3au. | Bactp. | B3au. | B acrp.
el gacax el. yacax el. yacax
T AR 11,5 | 3105 | 7 189 | 45 135
JMCUMILIMHBI 10 Y4e0HOMY ILIAHY ' ’ ’
Konrakthas padora (KP): 4.44 120 2,67 72 1,77 48
Jlexuuu (Jlek) 1,78 48 0,89 24 0,89 24
[TpakTiueckue 3anstus (I13) 0,89 24 0,89 24
Jlaboparopusie padboTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHasA paboTa 56 150 333 90 2 60
(CP) ’ ’ ’
CamocTosiTeTbHOE H3YUCHHE
Caenon MCHHHHHH?; 5,6 150 | 3,33 90 2,2 60
Bua koHTpOJIA: 3K3aMeH 2 54 1 27 1 27

AHHOTanus padoyeil mMporpaMMbl IMCUMIIMHBI ' Opranuyeckasi XuMus'"
(b1.B.15)
1. Heab AMCHMIIMHBI — NPUOOPETEHHE CTYACHTAMU 3HAHUN O CTPOEHMM OpPraHMYECKHUX COEIWHEHUH,
OCHOBHBIX XMMHMYECKHX CBOWMCTBAaX pa3JINYHBIX KJIACCOB OPraHMYECKUX COECOUHEHMM M METoJax HX
MOJTyYeHUsl, KaK IPOMBIIIJICHHBIX, TaK U J1a0OpaTOPHBIX.

2. B pe3yJbTaTe M3y4eHUs1 AUCHMILIMHBI 00y4al0MIiCA M0 MpOrpaMMe ClEeNMATUTETa J0JIKeH:
Obnaoams  cnenyomumu  obmekynbTypaeiMu  (OK),  obmenpodeccruoHaIbHBIMU
KOMITETEHITHSIMHU:
— CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHHUIO, aHanmu3y, cuaTesy (OK-1);
— FOTOBHOCTBIO K CAMOPAa3BUTHIO, CAMOPEATN3AIINH, HCIIOIB30BAHUIO TBOpUecKoro notennuana (OK-

(OTIK)

7);
— CITOCOOHOCTBIO MCIOIB30BaTh MaTEMaTHUECKHE, €CTECTBCHHOHAYYHbBIC U HH)KEHEPHBIC 3HAHUS JUIS

peleHus 3a1a4 cBoel npodeccuonanbHoi odmactu (OIMK-1);

3namo:

— TEOPETUUYECKHE OCHOBBI CTPOCHUS U CBOMCTB PA3IMUHBIX KJIACCOB OPraHUYECKHUX COCTUHEHHIA,

— CTIOCOOBI MOTYICHHS K XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTAaHWUYECKUX COCTMHCHHIA,

— OCHOBHBIE MEXaHHU3MBI TPOTEKAHUS OPTaHUYECKUX PEaAKIIHIA;

Ymemy:

— TPUMEHITh TEOPETHUYECKUE 3HAHUS [JIs CUHTE3a OPTaHMYECKUX COCIUHEHUH pPa3IMYHBIX
KJIACCOB;



— aHAJIM3MPOBATh M MPEJICKA3bIBATh PEAKIMOHHBIC CBOMCTBA OPTAHUYCCKUX COCTMHCHU;
— COCTaBJISTh CXEMBI CHHTE3a OPTaHMUYECKUX COSAMHECHUMN, 3aJAHHOTO CTPOCHHS;
Brnaoems:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PUKAIIUU OPTaHUICCKUX COCTUHEHUM;

— OCHOBHBIMH T€OPETUYCCKHMH MPEACTABICHUSIMHU B OPraHUICCKON XUMHUH;

— HaBBIKAMH 00OCHOBAHUS PAIMOHAIBHBIX CIIOCOO0OB MOTYyYEHUS OPTAaHUYCCKUX BEIIECTB.

3. Kparkoe coaep:kanue TUCHUIINHBI

[Ipenmer opranuveckoir xumuu. Teopus xumuueckoro crpoeHus. Kiaccuduxanuss opraHudeckux
coequHeHnil. OyHKIMOHANIbHBIE Tpynbl. [IpaBuna HomeHknaTypol. [Ipuposa KoBajgeHTHOUW CBsA3U. THIIBI
nepekpbiBanus opoutaneit. Teopus rubpummzanmm AQO. Teopus OTTaIKMBAaHHUS SJIEKTPOHHBIX Iap
BajieHTHON oOonouku (ODIIBO). Onektponnblie 3¢ dexTsl 3amectutencii. Teopus MONCKYISIPHBIX
opo6uraneii (MO). [Tonarue o Mmexanu3mMe opranndeckoi peakuu. Kinaccupukaums opraHmuecKux

peaknuii. Knaccudukanus pearentoB. Kucnorsl u ocHoBaHus B opranuyeckoil xumuu. CTpyKTypHas H
ONTUYECKAsI U30MEPHUSL.

YTreBoAOpOabl: alKaHbl, HUKJIOANKAHBI, AJKEHbI, AJIKUHBI, alKaJueHbl, apeHbl. [ OMONOrMYecKuil ps.
W3omepus. Homenknatypa. CrnocoObsl momydeHus. IIpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOEHUE.
®dusnyeckue cBOCTBa. XMMUYECKHUE CBOMCTBA.

OYHKIMOHANbHBIE  [POU3BOJHBIE  YIJIEBOJOPOJOB:  TaJOr€HONPOU3BOJAHBIE, METAIIOOPraHUYECKHE
COEIMHEHUS, CIUPTHI, (EHOIBI, MPOCThie A(UPBI, OKCHUPAHbI, KapOOHHUIIbHBIE COCAMHEHHUS, KapOOHOBBIC
KHACIOTHl M HMX (YHKIMOHAIBHBIE MPOU3BOAHBIC, HUTPOCOCIWHEHHS, AMHHBI, a30- U JAHA30COCIHMHEHUS.
Uzomepus. Homenkmarypa. Cnocobbl monyuenusi. @usuueckue cBoiictBa. IlpocTpancTBeHHOE U
AJIEKTPOHHOE CTPOEHHE. XUMUYECKHE CBONCTBA.

[erepounknuyeckue coequHenus. Kmaccuduxanus. OcCOOEHHOCTH — MOJEKYISAPHOM  CTPYKTYpHI.
Homenknarypa. CrocoOsr monydenus. IIpoctpancTBeHHOe M 3J1eKTpoHHOE cTpoeHue. OcobeHHOCTH
PEaKIMOHHOMN CIIOCOOHOCTH.

JlaboparopHblil npakTHKyM. be3onacHble mpueMbl U MpaBuia padoThl B JAOOPaTOPUKM OPraHUYECKON XUMUU.
Xpomarorpadus. O61ue MeTo bl paboThI B J1abopaTopuu opraHrnyeckoil CHHTE3bl OPraHNYEeCKHUX BEIECTB.

4. O0beM y4eOHOM JUCHUIIIMHBI

} Beero Cemectp
Bun yueGHOM paboThI 3 4 5
3E |Akan. 4. 3E |Akan. 4. 3E |Akag. 4. 3E |Akan. 4.

i 15 | 540 | 6 | 216 | 6 | 216 | 3 108
JIACITUIIITHHBI

KonraktHas patora (KP) 6,2 224 2,2 80 2,2 80 1.8 64
Jlexnuu 2,6 96 1,3 48 1,3 48 - -
[Tpaktnueckue 3anstus (I13) | 1,8 64 0,9 32 0,9 32 - -
JlaGopaTopHble paboThI 1,8 64 - - - - 1,8 64

CamocrositejibHasi padora | 6,8 244 2,8 100 2,8 100 1,2 44

CaMOCTOSTEIIbHOE HU3YUCHUC

6.8 244 2,8 100 2,8 100 1,2 44
pa3enoB AUCLUIUIMHBI

Bujabl HTOroBoro
KOHTPOJISL:

3aueT - - - - + +
DK3amMeH 2 72 1 36 1 36 - -




Cemectp

Bceero
Bujt yueGHOM paboThl 3 4A 5
3E |Actp.u. | 3E |Actp. u. 3E f{Tp' 3E |Actp. u.
OOmast TpyI0eMKOCTb 15 A . 162 6 162 2 o1

JUCIHUITIINHBI
KonTakTHasi padora —
ayJUTOPHbIE 3aHATHSL:

6,2 168 2,2 60 2,2 60 1,8 48

Jleknuu 2,6 72 1,3 36 1,3 36 - -
[Ipaktuueckue 3anstus (I13) | 1,8 48 0,9 24 0,9 24 - -
JlaboparopHbie pabOTHI 1,8 48 - - - - 1,8 48

CamocrosiTesibHasi padora 6,8 150 2,8 75 2,8 75 1,2 33

CaMocTOATENbHOE N3YUECHHE

6.8 150 2,8 75 2,8 75 1,2 33
pa3aesoB TUCIUIIINHBI

Buabsl nToroBoro
KOHTPOJIA:

3aueT - - - - + +
DK3aMeH 2 54 1 27 1 27 - -

AHHOTaNuUs padoyeil NPporpaMMbl JUCHUILIHHBI ' DU3nvecKasi XumMus'"
(b1.b.16)

1. HEJIL AUCHMIIJIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YIPAaBJIAIONIUX XOAOM XUMHUYECKOI'O
Imponecca, roKa3aTrb obnactu IMPUIIOKCHUS 3THUX 3aKOHOB U HAYUYUTH CTYJACHTA I'PAMOTHO IIPUMCHSATH UX IIPU
PEIICHMHN KOHKPCTHBIX TCOPCTUUCCKHUX W [MPAKTUYCCKUX 3ajad, IMOHATb OCHOBHBLIC KHHCTUYCCKHC
3aKOHOMCPHOCTH IMMPOTCKAHUA XUMHUYCCKUX ITPOLECCOB U POJIb KaTallnu3a IJIsd XUMHYCCKOM TEXHOJIOTHH.

2.B pe3yabTare H3y4YeHHs THCHHUIJIMHBI 00y4aIOIMiics M0 MPorpaMMe CHelUaInuTeTa A0JIKeH:

Obnadamye CleayOMUMU KOMIIETEHIIUAMU:
OO1IeKyIbTYPHBIMU:

- CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIILICHHIO, aHau3y, cuHTe3y (OK-1);

- TOTOBHOCTHIO K CaMOPa3BHTHIO, CaMOpealn3alliy, MCIIOIH30BAaHUIO TBOPUYECKOTO MOTEHIIMAJA
(OK-7);

ObmenpodeccuoHaTbHBIMHU:

- CIIOCOOHOCTBIO HCIHOJIb30BaTh MaTeMaTHUECKUE, €CTECTBEHHOHAyUHbIe U WH)KEHEPHbIE 3HAHUS
JUTS peleHus 3aa4 cBoeit npodeccuonanshoi aesrenproctr (OTTK-1);

- CIOCOOHOCTHIO  TPO(ECCHOHATBHO  HCIIONB30BAaTh  COBPEMEHHOE  TEXHOJIOTUYECKOE M
aHaJTUTHYECKOe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEIEHUIO HAYYHOTO MCCIIEJOBAHUS U AaHAIM3Y
NIOJTYYEHHBIX TIPH ero mpoBeaeHnu pe3ynbpraToB (OITK-2).

3namo:

- OCHOBHBIE 3aKOHBI (DU3MYECKOH XWUMHH, B3aUMOCBS3h (PU3IMYECKUX W XUMHUYECKUX
XapaKTEPUCTHK MPOLECCa;

- TYTH OIpEeJeNieHUs] BaKHEHIINX XapaKTePUCTUK XHUMHYECKOTO pPaBHOBECHsS (KOHCTAHTBI
paBHOBECHsI, PAaBHOBECHOT'O BbIXOJla NMPOJYKTA, CTEMEHU MPEBPALICHUS HCXOTHBIX BEIIECTB) M BIUSHUS
pa3uyHBIX (PaKTOPOB HAa CMEUICHNE XUMHUYECKOTO PAaBHOBECHS;

- TepMOJMHAMUYECKOE OIHMCAaHUE CBOWCTB HICATBHBIX M HEWICATBHBIX PAcTBOPOB, MOIXOMABI K
HAXOKJCHUIO NMAapLUUAIBHBIX MOJIAPHBIX BETMYMH KOMIIOHEHTOB PacTBOpA.

- TEOpPHUIO TaJbBAaHUUYECKUX SBJICHUH;



- TEOpUU KHUHETHKHM, IIyTH TEOPETUYECKOTO pacueTa CKOPOCTEH XUMHYECKMX peakUuil u
OTrpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOOB.

Ymemn:

- NPUMEHSITh TCOPETHYSCKHE 3HAHMS U IKCIIEPUMEHTAIbHBIC METO/IbI MCCIICIOBAHUS (PU3HUYECKOI
XMMHH [IPU PEIIeHUU MPOPECCHOHANBHBIX 33/1a4;

- TpeACKa3blBaTh M HAXOAWUTh ONTHMAJIBHBIC YCJIOBHUS IPOBEICHUS XHMHUYECKOTO mpoluecca C
IEJIBIO MTOJTYYEeHHS] MAaKCHMAJIBHO BO3MOXKHOTO BBIX0/1a HHTEPECYIOLIETO POIYKTa;

- TNPOBOJIUTH AHAJIM3 W KPUTHYECKH OLICHHBATH IIOJYYCHHBIC OSKCICPUMEHTAJIbHbBIC JaHHbBIC,
000011aTh 1 fenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

- TIPUMEHSTH TEOPETHYECKHUE 3HAHUS M SKCIIEPUMEHTAIbHBIE METOAbI MCCIICIOBAHUS (PU3MUECKOM
XMMHH JUIS PEIICHNS] BOIIPOCOB, BOSHUKAIOUIUX MTPU U3YyYEHHH KHHETUKU XUMUYECKUX PEAKIIHIA;

- NPOBOJIUTH AHAJIM3 W KPUTHYECKH OLICHHBATH IOJYYCHHBIC OSKCICPUMEHTAJIbHBIC JaHHbBIC,
000011aTh 1 enaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEAEHHBIX OMBITOB.

- Bnadems:

- KOMIUICKCOM COBPEMEHHBIX TEOPETHUECKHX METOAOB (H3MYECKOH XHMHUHU JUIS PELICHUS
KOHKPETHBIX UCCIICIOBATEIILCKUX 3a/1a4;

- HaBbIKAMHU ONPEJACJICHUS COCTOSIHUS PaBHOBECHS U CaMOINPOW3BOJBHOTO HAIpPABICHHS
XMMHYECKOT0 TPOoLecca;

- 3HAHUSMHM OCHOBHBIX 3aKOHOB (HM3MYECKOM XHMHUH JUI COJAEPXKATEIbHOW HWHTEPIpPETaluu
TEPMOMHAMHYECKHUX PACYETOB;

- METOJaMH OINpENeIICHHs MOPSIIKAa U CKOPOCTH PEAKIMU, YCTAHOBJICHUS JTUMUTHPYIOIICH CTaIuu
¥ MEXaHM3Ma U3y4aeMON XUMUYECKOH PEeaKIIH;

- HaBbIKAMH  COCTAaBJICHHS  TaJbBaHWYECKHX  OJJIEMEHTOB  JUIi  IIeJied  OINpeleeHUs
TEPMOJAMHAMHYECKUX XaPAKTEPUCTHK U KOHCTAHT PABHOBECHSI UCCIICTyEMON PeaKiltu;

- 3HAHUSIMH OCHOBHBIX 3aKOHOB XHWMHUYECKOW KHHETHKH, BIHSHUS PAa3IUUHBIX (HAKTOPOB
(TemIiepaTypbl, aBJICHUS, KATATU3aTOPa) HA CKOPOCTh XUMUYECKOW PEaKI[HH.

3. KpaTkoe coiep:kaHue TuCHUTLTHHBI

5 CEMECTP

XumMuYecKkasi TepMoAMHAMMKA. 1-b1i1 u 2-0if 3aKOHBI TepMOJMHAMUKH, mnocTynar IlmnaHka.
B3auMocBs3p TemoThl, pabOThl M U3MEHEHUS] BHYTPEHHEH SHEpruM B MPOLEccax ¢ y4acTUEM HJI€AIbHOTO
raza. TemnoéMKocTh TBEPABIX, KUAKHX U Ta3000pa3HbIX BellecTB. TepMoxumus. BeruncieHne TemioBbIxX
3¢ (}eKTOB XMMHUYECKHX peaklMi, MpoueccoB (a3oBbIX NEPEXOJI0B, PACTBOPEHUS M APYTUX (HUBHKO-
XUMHUYECKHX TporueccoB. OHepruss [mb6ca u sHeprus ['enbMrosbplia Kak KpUTEpUU HaIPaBICHUS
XUMHUYECKOT0o Mporiecca. XUMHUEcKoe paBHoBecHe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS U METOIbI €€
pacuéra M SKCIEPUMEHTAIBHOIO ONpesesieHns. PaBHOBECHBIN BBIXOJ MPOJYKTa, BIUSHUE [aBJICHMS,
TEMIIepaTypbl, IPUMECH UHEPTHOTO r'a3a Ha PABHOBECHBIHM BBIXOJ. YPaBHEHUsS M30TEpMbl U HM300apsl BaHT-

Todoa.

@da3oBble paBHOBecHs B OJHOKOMIIOHEHTHBIX cucTtemax. dazoBeie mnepexonasl U (a3oBas
quarpamMma COCTOSIHHSA Ul OJHOKOMIIOHEHTHBIX cHcTeM. TpoiiHas Touka. YpaBHeHue Kraneipona-
Kimay3snyca. 3aBHCMMOCTH  J@BIEHMs  HACBIIIEHHOIO Iapa OT  Temmeparypsl.  OmpeneneHue
TepMOIMHAMHUYECKUX (YHKIMHI mporecca (a3oBoro nepexoaa. Kputnueckas remmneparypa.

Tepmoaunamuyeckasi Teopusi pacrBopoB. Kiaccuduxamus pactBopoB. CrocoObl BbIpaXEHUS
coctaBa pacTtBopa. llapuuanbpHble MOJSpHBIE BenMUMHBL. YpaBHeHus [mbOca-/liorema. WneanbHbie
pactBopel. TepMmoauHamuueckue (QYHKUMU CMEIIEHUS [UId WACANbHBIX pPacTBOPOB, 3aKkoH Payis.
HenneaneHple pacTBOpBI, IOJIOKHUTENBHBIE M  OTPULATEIBHBIE OTKJIOHEHMS OT 3akoHa Payis.
KommuratuBHble CBOMCTBAa pPAacTBOPOB HEJNETYyYMX BEIIECTB B JieTydeM pacTBoputene. Kpuockonus,
30ymmmockomnus. OcMoc, 0CMOTUYECKOE JIaBJICHUE.



da3oBble paBHOBeCHsI B MHOINOKOMIIOHEHTHBIX cucTeMmax. [luarpammel "maBieHue-cocras”,
"TeMreparypa-coctaB”, "coCTaB Iapa-coCTaB JKHAKOCTH JUIsl HWACAIBbHBIX M HEHJICaTbHBIX PacCTBOPOB.
3akonsl ['n66ca-Konosanosa, Azeorponus. Tepmuueckuil ananu3. PaznuyHblie THIBI JHarpaMM IUIaBKOCTH.
OprekTuka. [IpaBuso a3 u npaBuio peryara.

6 CEMECTP

PacTBOpBI 2J1eKTPOIUTOB. DiekTpoctatnyeckas Tteopusi Jlebas-Xrokkens. Pacuer akTUBHOCTH H
CpPeIHUX HOHHBIX KOX(P(UUIMEHTOB aKTUBHOCTH CHJIBHBIX JJIEKTPOJIMTOB B  pa30aBieHHBIX U
KOHIIEHTPUPOBAHHBIX PAaCTBOPOB M PACTBOpPAaX YMEPEHHOM KOHIIEHTpaUuU. Y J€JIbHAasT W MOJIApHAs
3JIEKTPUYECKHE TPOBOAUMOCTH. CKOPOCTh NBMXKEHHMS U IOJBMXKHOCTH MOHOB. [IpenenbHble MOJsSpHBIE
3JIEKTPONPOBOJHOCTH HOHOB. 3aKOH HE3aBUCUMOTIO JBUKEeHUs MOHOB Konbpaymia. [I[puMeHenne namepenuit
ANEKTPUUYECKON MPOBOAMMOCTU JJIA ONPENEJCHUsT CTENEHM M KOHCTAHTBl JAMCCOLMAIMH  CIa0bIX
3JIEKTPOJIUTOB.

DJIEKTPOXMMHYECKHE CHCTeMbI (enmu). DJICKTPOABUKYIIAs CHIA TalbBAHUYECKOIO 3JIEMEHTA,
NIEKTPOJHBIN MOTeHUMAN. TepMOIUHAMUYECKasi TEOpUs T'AIbBAHUYECKUX SIBJIICHHMH, ypaBHeHue HepHcra.
OnexkTpoxumuueckas (opMa OCHOBHOTO YpaBHEHHUsI TEPMOAMHAMUKY, TeMIiepaTypHblil koadduuuent 3C.
Onexrponsl | u |l poga, razoBbie U OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ANEKTPOAbI. TUIIBI TaJbBaHUYECKUX
3JIEMEHTOB: XUMHYECKUE, KOHIICHTPALIMOHHBIE, C IEPEHOCOM U O€3 IepeHoca.

Xumnueckasi KuHeruka. CKOpPOCTb XHMMHYECKOM peaklMu, KOHCTAHTa CKOPOCTH, MOPAIOK H
MOJIEKYJISIpHOCTh peakuuu. KuHernka HeoOpaTUMbIX peakiuil 1-ro, 2-ro, 3-ro u HyJIEBOro MOPSAKOB.
JuddepeHunanbaple U HHTETpajbHbIE METOABI OIpelesieHUs] Mopsiaka peakuuu. ClIoXHbIE peakiuu.
[lpyHIMI ~ HE3aBUCUMOIO NPOTEKAHUS JJIEMEHTapHbIX peakuuid. OOpaTtumble, NapajuleIbHbIE U
nocJeI0BaTeNlbHble peakuy 1-ro nopsjaka. BiusHue temneparypbl Ha CKOPOCTh peakLuu, MPUOIMKEHHOE
npaBuwio Bant-T'odda. YpaBuenue Appenuyca, nuddepeHiuanbHas 1 UHTErpajibHble (JOPMbl YpPaBHEHHUS.
OKcroHeHIManbHas (Gopma ypaBHeHHS AppeHHyca. DHEprusi aKTHBALMU M MPEIIKCIIOHEHINATbHBIN
MHOKUTENb.

4. O0beM y4eOHOH JUCIHUILJIMHBI

Bcero 5 cemecTp 6 cemecTp
Buabl yueoHoii pa6oTnt 3ad. axK. 3ad. ax. 3ad. axK.
exl. qac en. qac enl. qac

O01mas TpyA0eMKOCTb JHCIUILTHHBI 12 432 6 216 6 216
1o y4eOHOMY ILIaHy

Konrakthas padora(KP): 5,34 192 2,67 96 2,67 96
Jlexnum (JIek) 1,78 64 0,89 32 0,89 32
[TpakTuueckue 3ausatus (I13) 1,78 64 0,89 32 0,89 32
JlaGoparopus 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora (CP): 4,66 168 2,33 84 2,33 84
Bua koHTpoIs: 3a4eT / IK3aMeH 2172 IK3aMeH IK3aMeH
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Bcero 5 cemecTp 6 cemecTp
Bujbl yueoHoii paboTsl 3a4. | acTtp. | 3a4. | acTp. 3au. actp.
ell. gac ell. yac ell. yac
O01mas Tpy10eMKOCTb U CIUTIIUHbI 12 324 6 162 6 162
1o y4eOHOMY IJIAHY
AyaUTOpPHBbIE 3aHATHS: 5,34 144 2,67 72 2,67 72
Jlexmum (JIek) 1,78 48 0,89 24 0,89 24
[Ipaktrueckue 3ausatus (I113) 1,78 48 0,89 24 0,89 24
JlaGoparopus 1,78 48 0,89 24 0,89 24
CamocrositesbHas padora (CP): 4,66 126 2,33 63 2,33 63
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 254 IK3aMeH IK3aMeH
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AHHOTAIUs padoyeil MPporpaMMbl T CHHIJIHHBI
" AHAJTUTHYeCKasi XUMHUSI M (PU3HKO-XUMHUYECKHe MeTOIbI aHau3a"
(b1.b.17)

1. Hesn u 3aa4u JMCHUTIMHBI

Heap aucuuminHbl "AHanuTHYECKas XUMHUA' - 00ECIIEUUTH MOJIHBIM 00bEM COBPEMEHHBIX 3HAHUH,
YMEHUH M HaBBIKOB IO OCHOBHBIM TIpyIIIaM METOJ0B XMMHUYECKOIO aHalu3a, Haumbosee IHUPOKO
NPUMEHSIEMBIX B MPOMBIIUIEHHOCTH M MCCIIEIOBATEIbCKONH padoTe, a TakKe KOMITETCHIUH, HEOOXOIUMBIX
XMMHKaM-TEXHOJIOTaM BCeX CHEMAIbHOCTEN AJIs pelleHUs] KOHKPETHBIX 331a4 XUMHUECKOro aHalIu3a

B pesyabTare n3yueHus JMCUMIIMHBI 00y4aIOLIUICA 110 POrpaMMe CIieNNAJINUTeTa J0JIKeH:

Obnadamye CleAyOMUMU KOMIIETEHIIUAMHU:

O6menpodeccuoHaTbHBIMU:

- CIIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTHUECKUE, €CTECTBEHHOHAyUHbIE U WH)KEHEPHbIE 3HAHUS
JUTSL pelieHus 3aa4 cBoeit npodeccuonanshoi aesrenproctr (OITK-1);

- CIIOCOOHOCTBIO  MPO(ECCHOHANBHO  MCIIOJIB30BaThb  COBPEMEHHOE  TEXHOJIOTMYECKOe U
QHAINTUYECKOE O00O0pYyJOBaHHE, CIIOCOOHOCTHIO K IIPOBEJIEHUI0 HAyYHOTO HCCIIEJOBAaHMUS M aHAIU3y
HOJIyYEeHHBIX MPU ero npoBeaeHnn pe3ynbTatos (OITK-2).

3Hamb: OCHOBHBIE IOHATHS U METO/Ibl KAUECTBEHHOT'O U KOJIMYECTBEHHOI'0 aHaIN3a, TEOPUIO
XUMHUYECKHX M (PU3MKO-XUMHUYECKUX METOJIOB aHAJIN3a, IPHHLIUIBI PA0OOTHl OCHOBHBIX MPHOOPOB B (PU3HKO-
XUMHUYECKHX METOJaX;

Ymemn:

— MPUMEHSTh NPUOOPETEHHbIE MPAKTUYECKHE HABBIKM B MPO(ECCHOHANBHON AEATEeIbHOCTU IS
pelIeHrs KOHKPETHBIX 33/1a4;

Bnaoemy:

— UJIC0JIOTHe XMMUYECKOI0 aHaJIn3a, CUCTEMON BBIOOpa METO0/1a KaYeCTBEHHOTO M KOJIMYECTBEHHOTO
aHaJIN3a, OLICHKOW BO3MOXKHOCTEHN KaXK10r0 METOA, METPOJIOTMYECKMMH OCHOBaMH aHAJIUTUYECKON XUMUU;

- UMETh NPEJCTABICHNE O MHOTOOOpa3uu METOJI0OB XMMHYECKOI0 aHajiu3a U O KOHTPOJIE KayecTBa
pE3yJIbTaTOB KOJMYECTBEHHOIO XUMUUYECKOT0 aHAIN3a.

3. KpaTkoe coaep:xkaHue TUCHUILIUHBI
BBenenune B COBpEMEHHYIO AHATUTUYECKYIO XUMHIO. AHATUTHYECKAsT XMMHS KaK OCHOBA METOJIOB U3YUYEHUS
Y KOHTPOJISI XMMHUYECKOIO0 COCTaBa BEILIECTB B MAaTEPUAIbHOM IPOMU3BOJCTBE, HAYUYHBIX HUCCIIEIOBAHUAX, B
KOHTpOJIe OOBEKTOB OKpYXaromel cpenbl. Buasl aHanw3a. AHAIMUTHUYECKHH CHUTHAlI KaK HOCHUTEIb
KaueCTBEHHOW M KOJIMYECTBEHHOW MH(popMaIuK 00 00bEeKTe aHann3a. XUMUYECKHe, (GU3UKO-XUMHUECKHE
METO/Ibl aHAJIN3a, UX B3aUMOCBS3b, COOTHOIICHNUE U MPUMEHEHUE. AHaTUTHUECKasi popMa U aHATUTUYECKHE
npu3Hakd. CHCTEMHBIN MOAXO/ K aHAIH3y cMeceit ameMeHTOB. CoOBpeMeHHbIE (PU3UKO-XUMUIECKUE METOIBI



UJCHTU(QHUKALMKA SJIEMEHTOB M coeluHeHWH. Ilpumepsl pemieHus 3a1ad aHAIMTHYECKOTO KOHTpOJIS B
XUMHUYECKON TEXHOJIOTHH, B aHAIN3€ OOBEKTOB OKPY>KAIOIIECH CpeIbl U JIp.

DNeMEHTHBIN, MOJICKYJIAPHBIHN, ()a30BbI U M30TOMHBINA aHanu3. KolnuecTBeHHBIH U Ka4eCTBEHHBIN
aHaJIM3 OPraHNYEeCKUX M HEOpraHUYeCcKuX BemecTB. Crienudpuka aHaTUTHIECKUX PEaKUil, HCIOIb3yEeMBIX B
aHaJlM3€ OpPraHUYecKUX coelnHeHH. OCHOBHbIE TpPeOOBaHHUS, NPEAbABISAEMbIE K METOAAM XUMHUYECKOTO
aHanu3a. [pymnmoBele, oOmue, 4YacTHBIE, XapaKTEepHble M crenuduuHble peakuuu. IlyTw moBbIICHUS
U30MpaTEIbHOCTH aHAINTHYECKUX PEAKLIUM.

MeTtposnoruueckue OCHOBBI AHATUTHYECKUX METOM0B. (OCHOBHBIE HMCTOYHHMKHM IOTPEIIHOCTEN
pe3yibTaTOB aHalIM3a W CIOCOOBbI MX OLeHKU. OOmas XapakTepuCTUKa XHMHUYECKOIrO aHajln3a Kak
U3MEPUTEIIBHOTO mpouecca. (OCHOBHBIE AHAJIMTHKO-METPOJIOTMYECKHE XAPAKTEPUCTHKM METOJOB U
pe3yabTaTOB aHaln3a, CHOCOOBI MX OLCHKH: Npeaen oOHapyKeHHs, K03 UIUEHT 4YyBCTBUTEIBHOCTH,
HYDKHSISL M BEPXHSASA I'PaHULA ONPENEIAEMBIX COIACPKAHUM, CEICKTUBHOCTb, NPELU3UOHHOCTh B YCIOBMSX
CXOAUMOCTH (IIOBTOPSIEMOCTH) U BOCIIPOM3BOJUMOCTH, IIPABUIIBHOCTD, IKCIIPECCHOCTh. CpaBHEHHE METOI0B
10 UX AaHAJIMTUKO-METPOJIOTUYECKUM XaPAKTEPUCTUKAM.

Brei6op merona ananu3za. [locraHoBka aHanuTHueckoi 3amaun. Kputepuu BeIOOpa MeTO/a aHAIM3A.
CocraBieHue palMOHAJIBHOM CXEMbl aHalIM3a C YYETOM CBOMCTB OOBEKTa aHaluM3a M Oonepanuil 1mo
MOJrOTOBKE MPOOBI K aHAIHN3y, TPEOOBAHMH K pe3yIbTaTy aHAIM3a U €r0 CTOMMOCTH. MeTo/Ibl pa3feneHus u
KOHIIEHTpUpoBaHus. ['uOpuaHble Meronabl aHanu3a. OCOOEHHOCTH OIpPENENICHUS] MajbIX COJAEp)KaHUM
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB. AJNTOPUTM MpPOBEACHUS aHaW3a: OTOOp cpemHeill TpoOsl,
HOJArOTOBKA MpPOObI K aHANIM3y, U3MEPEHHE aHAJUTUYECKOI'O CHTHajla M €ro METpOJIOrMyeckasl OIeHKa,
pacuer pe3yJabTaTOB aHaIM3a U UX UHTEpPIIPETaLs.

OCHOBHBIE THIIBI PEAKLUMH, MPUMEHSAEMBIX B AHAJIUTHYECKOW XUMHUM (OCaKICHMS, KUCIOTHO —
OCHOBHbIE, KOMIUIEKCOOOpA30BaHUs, OKHUCIEHUS-BOCCTaHOBJIEHUsA). COCTOSSHUE MOHOB D3JEMEHTOB B
pactBopax. KoHCTaHTBI paBHOBeCUSl aHATUTUYECKUX PEAKLMN: TEPMOJNHAMUYECKHE, KOHLICHTPALMOHHBIE,
yciioBHbIe. DakTOphl, BIUAIONIME Ha XMMHUYECKOE paBHOBecHE (KOMIUIEKCOOOpa3oBaHUE, OOpa3oBaHUE
MaJIOPaCTBOPUMBIX COCIMHEHUN, N3MEHEHNE CTEIIEHU OKMCIIEHUS ONPEIENIIEMOr0 HOHA, BIUSHUE NIPUPOIbI
pacTBOPUTEIISL, HOHHOM CHJIbI, TEMIIEPATYPbI, COCTaBa pacTBOPa).

PaBHOBecus B aHAJIMTUYECKH BAXKHBIX IMPOTOJUTUYECKMX cUCTeMaX. KOHCTaHTBI KHCIOTHOCTH H
OCHOBHOCTH. YPaBHEHMsS MaTepHaJbHOro OajaHca peakTaHTOB cUcTeMbl. Bpruucienue pH pacTBopoB
KHCJIOT U OCHOBAHHMM pazIMYHON CHUJIBbI, CMECEH KUCIIOT M OCHOBaHHMH. XUMHUYECKHUE U PU3UKO-XUMHUUYECKHE
cnocoOb! onpenenenust pH pactBopoB. bydepHbie pacTBOpHI, UCMONb3yEMbIE B XMMHUECKOM aHAJIN3€e: MX
coctaB, cBoicTBa (OydepHas eMKoCcTb, o0nacTb OydepupoBanus), pacuer pH, mnpumeHeHue B
AHAJIMTUYECKON XUMHUH.

AHaUTHYECKHE PpEaKUUH KOMIUIEKCOOOpa30BaHUs, OCAXKICHHS, OKHUCIEHHSI-BOCCTaHOBIICHHUS.
PaBHOBecusl aHaTUTHUECKUX peakIUil KOMIUIEKCOOOpa3oBaHus U ynpasieHue uMu. O0mue, cTyrneHyaTsie u
YCIIOBHbIE KOHCTAHThl YCTOHYMBOCTH KOMIUIEKCHBIX coeauHeHHi. Pacder koad@uuneHToB MmoOOYHBIX
peakuuil. Vcnonbp3oBaHue peakiuil KOMIUIEKCOOOpa30BaHMS B aHAJIMTHUYECKOM XUMUHU (OOHapy>KeHue U
KOJIMYECTBEHHOE OIpEEICHNE, MACKUPOBaHUE, KOHLIEHTpUpOBaHue). Vcronb30oBaHue peakuil OcakIeHUs
B aHAJIMTUYECKUX LIENIAX U MX XapakTepuctuka. KoHcTaHTa paBHOBECHS peakIUil OCaKI€HUS-PaCTBOPEHMS;
(dakTOpsl, BIUIOIMIME Ha PaCTBOPUMOCTh OCaJKOB. Pacuer ycioBuil oca)kaeHUS M PAaCTBOPEHUS OCAJIKOB.
OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE ~ paBHOBecHs.  CTaHNApPTHBIM, W  PEANBHBIA  OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIE  NMOTEHIMANBl.  DakTOppl, BIMAIOIIAE HA  HANpPaBICHUE  OKUCIHUTEIBHO-
BOCCTAaHOBUTENBHBIX peakiuii. KoHcTaHTa paBHOBECHS U €€ XMMHKO-aHAJTUTHUECKOE 3HAaUECHHUE.

Opranndeckue COEIUHEHUS, IPUMEHIEMbIE B XMMUUECKOM aHainu3e. OpraHnyecKkue aHaIuTHUECKUE
pearentel  (OP). Knaccudukarmmus OP mnmo Tunmy peaknwii ¢ HEOPTaHMYECKUMH  HMOHAMM.
Kommiekcoobpazyromue OP u cTpoeHne HUX MOJEKYT: (YHKIMOHATbHO-aHAJUTHYECKas M aHAJIUTHKO-
akTuBHas Tpymnmnbl. OcoOOEHHOCTH W mpeumyliecTBa ucrnosnb3oBanus OP, oGmactu npumenenus. Teopus
neiictBust Komruiekcoobpasyroumx OP: yder monnoro cocrostuuss OP u meramna. ['unoresa ananoruit u
IIpaKTUYECKHe BbIBOABI U3 Hee. [Ipupona xumuyecko cBs3u B koMiuiekcax OP ¢ moHaMu MeTayioB U ee
NpOSIBIIEHHE B IIBETHOCTH KoMIuleKcoB. Peakmuu OP ¢ xpomodopubiMu 3nemeHTamu. OP-ocamuten.
PactBopumocts OP M uX KOMIUIEKCOB C MOHaMH METaUIOB B BOJE€ M B OPraHWYECKHUX PACTBOPUTEISX.
[Ipumenenne OP 11 aHaNTUTUYECKOTO KOHLIEHTPUPOBAHUS.

[IpuHIMOBl W 3aJauu KOJIMYECTBEHHOro aHanm3a. Kinaccupukanus MeTOol0B KOJINYECTBEHHOI'O
aHanmu3a. TpeOoBaHUs, MPEABABISIEMbIE K XMMHYECKHUM PEAKIHMSIM B KOJWYECTBEHHOM aHajHu3e. DTambl



KOJINYECTBEHHOT'O OIpeJeNeHNs. XapakTepUCTHKa Pe3yIbTaTOB KOJIMYECTBEHHOTO XMMHUYECKOIO aHalIM3a.
Omnpenenenue colepKaHHWs BeLIECTBa B pacTBope, pacdeTHble (opmynsl. CrocoObl MpeacTaBiICHUs
pe3yibTaroB aHanu3a. [IpuMepbl NpUMEHEHUs METOJOB MAaTeMaTHMYeCKOW CTAaTUCTHKM MJIs OLCHKH
pe3ysbTaToB aHanu3a. [IpaBUIBHOCTD U IPELM3UOHHOCTD PE3YJIbTATOB aHAIM3A.

Peaknum ocaxaeHus B KOJMYECTBEHHOM aHanu3e. ['paBumerpuueckuil aHanu3. CylHOCTb
rpaBUMeTpruecKkoro ananuza. Ocaxmaemas ¥ rpaBUMeTpHuecKas (GopMbl; TpeOOBaHUS, MPEIbIBISEMBIE K
HUM. Baxneimme onepanuu (3Tambl) rpaBuMeTpuyeckoro ananusa. Ilpomecc oOpa3oBaHus 0CaiKoB.
@DakTopbl, BIUAIOIMIME Ha IOJHOTY OCaXIeHHA. BpiOop ocaxnatomiero pearenra. Heopranuyeckue u
OpraHMYeCKHEe OCaJuTe]Id B TpaBUMETPUYECKOM aHaiu3e. TeopeTnueckoe OOOCHOBaHUE BBIOOpPA
ONTUMAJIBHBIX YCIIOBUM OCaXKAECHUS KPUCTANIMYECKUX U aMOP(HBIX 0CaJIKOB. BHibl 3arps3HeHNs 0CAIKOB U
cnocoObl ux ouucTkH. [lonyuenue rpapumerpudeckux Gopm. VICTOUHUKH MOTPENIHOCTEH, TOUHOCTh U MTyTH
HOBBIIIEHUS] TOYHOCTH TPaBUMETPUUYECKHX OIpeAereHUd. BbrumcieHus B rpaBUMETPUUYECKOM aHANU3E.
KoHkpeTHble npuMepbl NpPaKTHUUECKUX ONpeNeseHUH. J[OCTOMHCTBA M HENOCTATKU TI'PABUMETPUYECKOIO
Meroza aHanu3a. OcaauTenbHOE TUTPOBAHUE.

Turpumerpuueckue Meronapl aHanusa. llpuHnun TtuTpuMerpuu. TUTpOBaHHME U €ro 3Tallbl.
I'paduueckoe n3o0paXkeHHe Mpolecca TUTPOBAHUSA — KPUBbIE TUTPOBaHMs, UX BUAbl. CKauoK Ha KpUBOii
TUTpOBaHUsA, Touka dSkBUBaeHTHOCTH (T.2.) m xoneunas Touka tutpoBanus (K.T.T.). IlepBuunbie u
BTOpPUYHBIE CTaHAApThl. IlpuemMbl TUTPUMETPUUECMKOIO aHajlW3a: MpsMOe M 0OpaTHOE TUTPOBAHHE,
KOCBEHHBIE METO/bl. MeTposiornyeckasi XapakTepUCTHKAa TUTPUMETPUUYECKUX METONOB. TuIbI peakiuii,
UCIOJIb3YEMBbIX B TUTPUMETPUUYECKOM aHalu3e; TpeOoBaHMs, NpeabsBiseMble K HUM. Kiaccuduxauus
TUTPUMETPUUECKUX METOJIOB aHAIM3a.

Metozbl KMCIOTHO-OCHOBHOTO TUTpOBaHUsA. CYIIIHOCTh METO/a KUCIOTHO-OCHOBHOT'O THTPOBAHUS.
KpuBble KUCIOTHO-OCHOBHOTO THUTpOBaHMs. Pacyer W NOCTpOEHHE TEOPETHUECKHUX KPHUBBIX TUTPOBAHUSA
CHJIBHBIX U CIA0bIX OJHOOCHOBHBIX HPOTOJIUTOB. DakTOpHl, BIMAIOLIME HA BEIUYMHY CKayKa Ha KPHUBBIX
KHUCJIOTHO-OCHOBHOTO THUTpoBaHUs. CHocoObl YCTaHOBJIEHUS KOHEUHOM TOUKM TUTpoBaHus. KucnoTtHo-
OCHOBHBIC UH/IMKATOPBI, HHTEPBAJI II€pexoja OKpPAaCKU MHAMKATOpa, Moka3zarens TutpoBanus (pT). [IpaBuio
BbIOOpa MHAMKATOpA JUIsl KOHKPETHOro ciaydas TUTpoBaHMs. VHAMKATOpHBIE MOTPELIHOCTH M HUX OLEHKA.
[TpakTHUeckOo€ NPUMEHEHHUE METOAAa KHUCIOTHO-OCHOBHOIO THUTpOBaHUA. lcronb3oBaHME HEBOAHBIX
pacTBOpuUTENEl B KUCIOTHO-OCHOBHOM TUTPOBaHUH.

KommniekconomeTpuueckoe TUTpoBaHue. Mcmonb3oBaHHE KOMIUIEKCOOOpPa30BaHUSA B XUMHUYECKOM
aHaimze. Heopranmyeckue u opraHumdeckue jaurasabl. KomiuiekcoHsl M ux cBoiictBa. OcoOeHHOCTH
peakIMy KOMIUIeKcooOpa3zoBaHus (xenaTooOpa3oBaHus) HOHOB MeTauioB ¢ DJ[TA. YciaoBHbIE KOHCTaHTHI
YCTOMYMBOCTU KOMILIEKCOHATOB U MX MPAKTUYECKOE UCHOoJb30BaHue. OO0CHOBaHUE BHIOOpA ONTHUMAaJIbHBIX
YCIOBUN KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUsA. KpuBBIE KOMIIJIEKCOHOMETPUUYECKOTO THUTPOBAHHUSA.
@axTophl, BIUAIOIINE Ha BEIMYMHY CKauyka Ha KpUBBIX TUTpoBaHus. CriocoOsl ycranosinenus T.0. u K.T.T.
MeTtamioXpoMHble MHIUKATOPblI, MPUHIMI HX JeiicTBusa. BbiOop mMHIMKaTOpa 11l KOHKPETHOIO Cilydas
TUTPOBaHHUA. AHAIUTUYECKHE BO3MOKHOCTH METO/1a KOMIUIEKCOHOMETpUYECKOro TuTpoBanus. [Ipumenenue
KOMIUIEKCOHOB B aHAJIMTUYECKON XMMHH B KAUECTBE MACKUPYIOLIUX arcHTOB.

MeToapl  OKHCIMTEIBbHO-BOCCTAHOBUTEIBHOIO TUTpoBaHUsA. OOmIas XapaKTepUCTHUKAa METOJOB
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHOIO  TUTpOBaHUA. OKHCIUTENBHO-BOCCTAHOBUTENBHBIM IMOTEHIUAI U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHAS peakuus. DakTopbl, BIMUAIOIMIME HA BEIUYUHY OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHOTO NOTeHIMana. KOHCTaHTBI paBHOBECUSI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.
Boi6op TuUTpaHTa M ONTHUMAaIbHBIX YCIOBUHM THUTpoBaHHUS. KpuBble OKHCIMTEIHLHO-BOCCTAHOBHUTEIHHOTO
TUTpOBaHUsA. DaKTOpBI, BIMAIONINE HAa BEIMYMHY CKAaukKa HAa KPUBOW TUTpoBaHusA. MHaukanus KoHeyHOU
TOYKM THUTPOBaHUS XMMHYECKUMU U  (PU3UKO-XMMHUYECKUMU Meronamu. [lepmanranaTomerpus.
XapakTepucTuKa MeToJa. YCIOBHS INPOBEACHUS IEPMAHTaHATOMETPUUECKUX oOlpenencHuil. Bemectsa,
orpezenseMble IepMaHraHaTOMETPUYECKUM MeETOAOM. JlocTomHCTBa M HexocTtaTku MeTtona. Monomerpusi.
XapakTepHucTUKa METO/1A, YCIIOBUS NIPOBEIECHUS HOJOMETPUUYECKOTO ONIPEAEIEHUS BeUleCTB. JJOCTOMHCTBA 1
HEJOCTaTKU MeToja. AHAIUTUYECKHE OCOOEHHOCTH IPYTUX METO/J0B OKHCIUTEIHHO-BOCCTAHOBUTEIHHOIO
TUTPOBAHUSA (XpOMATOMETPHsI, OpOMAaTOMETPHUS, BaHAJATOMETPHS, LIEPUMETPHUs) B XUMHUUECKOM aHAJIH3e.

Beenenne B ¢usuko-xummueckue wmeroAsl aHanuza (OPXMA).  ATOMHO-3MHUCCHOHHBIM
CHEKTPAJbHBIM aHAIN3. ATOMHO-3MHUCCHOHHAs (POTOMETPUS IJIAMEHH.

OXMA - cocraBHas 4YacTh COBPEMEHHOHN aHanmuTH4eckor xummuu. Knaccubukarus ¢Gusmko-
XUMHUYECKHX METO/IOB aHaIM3a. AHAIMTHYECKUI CUTHAJ Kak MH(pOopMaTHBHAs (PYHKIIHS cOCTaBa BEIIECTBA U



ero kommuectBa. OTHocUTENbHBIM Xapaktep wu3Mepenuid B DOXMA. Ilpemen oOHapykeHus U
YyBCTBUTENbHOCTh MeTona. ®opmyna Kaiizepa. BepxHuii W HWKHUN [OMana3oHbl ONPEAETIAEMBIX
coaepxxaHui. JIMHEMHBIN AMaNa30oH ONpeNeNaeMbIX KOHIEHTpaluuil. JTanoHbl. [IpueMbl KOJIM4YeCTBEHHBIX
U3MEpeHuil (BHEIIHErO M BHYTPEHHEro CTaHaapra, J00aBOK, TUTPOBaHU, MU(QepeHIMaIbHbIE METOIbI) B
OXMA, wuX XapakTepUCTUKAa W YyCIOBUS NPUMEHEHUA. AHAIMTUHYECKHUE M  METPOJIOTHYECKUE
xapakrepuctuku ®XMA.

Knaccudukanus  cnekTpaidbHBIX  MeTONOB  aHanu3a. [lonmydyeHne  XMMHKO-aHAIMTHUYECKOM
UHGOPMALIUU TIPU B3aUMOCHCTBUHU SJICKTPOMATHUTHOTO M3IYYEHHs C BeIecTBOM. ONTHYECKHE METOMIbBI
aHaynM3a. ATOMHAsi U MOJIEKYJISIpHAsl CHEKTPOCKOMNuUsl. AGCOpPOIIMOHHBIE U SMUCCHOHHBIE METO/IbI aHATN3A.

ATOMHO-3MHCCUOHHBIA CHEKTpalbHbIM aHanu3. TeopeTuyeckne OCHOBBI ATOMHO-3MHCCHOHHOIO
CHEKTPAIbHOTO aHanu3a. VICTOYHHMKM BO30YXKICHHS CIEKTPOB. ATOMHO-’MHUCCHOHHBIC JIMHEHUaThie
cnekTpsl. [IpaBuiia oTO0Opa 37IEKTPOHHBIX MEPEX0I0B. 3aMUCh CIIEKTPAIbHBIX JIMHUN B BUAE TepMOB. CXeMbl
JIEKTPOHHBIX IIEPEXO/OB B aroMe MiejaoyHoro Metanna. Pacnpenenenue bosabimaHa M 3aCelneHHOCTh
ypOBHEH BO30YXKICHHOTO COCTOSHUA. DAKTOPbI, BIMSIONIME HA HUHTEHCUBHOCTb CHEKTPAJIbHBIX JIHHUMH.
[Iporiecchl MOHM3ALMH U CaMOIIOTIIOMIEHUS B 11a3Me, ¢popmyina Caxa. CrekTpaibHble TPUOOPHI M CLIOCOOBI
perucTpalnuu crekTpa (BU3yalbHbIM, Qororpaduueckuii u gorosnexkrpuueckuii). KadecTBeHHbIN aHanu3,
pacmmppoBKa YMHUCCHOHHBIX CHEKTPOB M MACHTU(UKAILIUSA DJIEMEHTOB 10 UX criekTpaMm. KommuecTBeHHBIN
aHanus, ¢Gopmyna Jlomakuna-Illait6e. IIpakTka aTOMHO-3’MUCCHOHHON CIEKTPOCKONHUU. ATOMHO-
SMHUCCUOHHBIN aHAJIN3 C UHAYKTUBHO CBA3AHHOMU IJIa3MOM. XHUMHUKO-CIIEKTPAJIbHbIE METO/IbI aHAJIN3A.

ATOMHO-3MHCCHOHHas (OoTOMETpUs TIaMeHH. ['a30Bble TUIaMeHa KakK BHJbI HU3KOTEMIIEPATYypHOIl
IUTa3MbI, WX XapaKTepUCTHKa. biok-cxema miuameHHoro ¢oromerpa. Bo3mokHOCTH MeTona M €ro
OorpaHuueHusl. AHUOHHBIM U KaTUOHHBIA 3¢ (eKThl. MeTonbl KOIWYECTBEHHBIX OIMpPE/IeICHH B IMJIaMEHHON
dbotomerpuu. [Ipenen odHapykeHUS, TPELU3NOHHOCTD, CEEKTUBHOCTh. O0JACTH TPUMEHEHUS.

ATOMHO-a0cOpOIMOHHAS CIIEKTPO(OTOMETPHS.

AToMHO-abcopOumonHast criekrpodoromerpus. OOmias xapakrepuctuka merona. llormomenue
JJIEKTPOMAarHUTHOTO  M3JIy4€HHUS  CBOOOAHBIMU  aToMaMu. biok-cxema  mpubopa.  McTouHMKH
MOHOXpOMaTH4YeCKoro wu3mydeHus. CrocoObl aromm3anuu mpoObl. MoIynasTop, ero Ha3HA4YCHHE.
N36upaTenbHOCTh, JOCTOMHCTBA W HEAOCTaTKU MeToja. CpaBHEHHE AaHAIUTHYECKHUX XapaKTePHCTUK
METO/IOB aTOMHOUM aOCOPOITMU M aTOMHOM YMHUCCHUH.

MounekynsipHas CHEKTPOCKOIUS

MonekynspHas crnektpockonusi. CrnekTtpodoromeTpuueckuii aHamu3. MeETOoabl  ONTHYECKOU
MOJIEKYJISIPHOM cnieKTpockomnuu. [lormomenne a1eKTpoOMarHuTHOTO U3Iy4eHUs] MOJIEKYJIaMH. DJIEKTPOHHBIE
NEPEXO0/Ibl U CIEKTPHI NOMIOMIEHUs MOJIEKY. CXeMbl 3JIEKTPOHHBIX Nepexo10B. CpaBHEHNE aHATUTHYECKUX
CUTHAJIOB, 00ycioBieHHbIX d-d*—mepexogamu, mepexofaMy ¢ MEPeHOCOM 3apsiia U p-p*— mepexojamMH.
3akoH byrepa-JlamGepra-bepa. Momsipubiii ko3 duument mnoraomenuss CrnocoObl €ro OmnpeaesieHus.
OnTumu3zanus ycjaoBH aHATUTUYECKUX OMpeneneHuil. BbiOop onNTHMManbHOW UIMHBI BOJBI U pabouyero
ceetoduibTpa. KoHTpacTHOCTh aHanmuTHueckoi peakuuu. OTKiIOHEHUsS OT 3akoHa byrepa-JlamGepra-bepa.
CpaBHeHue (oTOMeTpUM M CHEKTpoOoTOMETpuH. AmnmapaTypa Ais CHEKTpo- U (HOTOMETPHUECKUX
u3MepeHnii.  XapakTepucThuka  (QOTOMETPUYECKHX  METOJOB  aHaim3a.  M30uparenbHOCTh B
cnekTpodoroMeTpun U ee obecreueHue. [IpUHIMI aJAUTUBHOCTH TOIJIONICHUS B aHaIW3e OMHApPHBIX
cMeceil morjomaromux —BemecTB, Meron @Dupopara. ToyHOCTh  pe3ynbTaToB  (POTOMETPUUYECKHUX
onpenenenuil. Juddepenunansuas ¢doromerpus. Meroa onHO- U JABYCTOpOoHHEH auddepeHnnanbHoMl
doromeTpun. Metoas! cIeKTPO(HOTOMETPUUECKOTO TUTPOBAHUSI.

Typ6unumerpus u Hepenomerpus. JIIOMUHECIIEHTHBIE METO/IbI aHAJIN3A.

TypOunumerpuueckuii U HederoMeTpuyeckuii MeTo/bl aHain3a. PaccesHue cBeTa AMCIIEPCHBIMU
cucreMamu. CBsi3b ONTHUYECKOH IIOTHOCTU C KOHIIEHTpauuei ompenensemoro BemectBa. Koagpduument
MYTHOCTH cHCTeMBbl. TeopeTHueckue OCHOBBI TypOMAMMETpUH U HedenoMeTpuu. YpaBHeHue Parnes.
TpeboBanus, npeabsaBIsieMble K UCIONb3yeMbIM peakiusaM. TypOuauMeTpudeckuii KWHETUYECKU METOI.
Bo3M0XHOCTH METOIOB.

JlromuHecHieHTHBIE MeTonbl aHanu3a. PnyopecueHuus u  Qocdopecuenius. [Ipumenenue
SHEPreTHYecKOoi AuarpaMMbl SI0JI0OHCKOTO MpU PACCMOTPEHUN CUHTJIET-CUHIJIETHBIX U CUHTJIET-TPUILIETHBIX
JJIEKTPOHHBIX TepexoioB. KonebGatenpHast penakcanus W BHYTpEHHssI KoHBepcusi. KBaHTOBBI
SHEPreTUYecKUil BBIXOJbl. DaKTOphI, BIUAIOIIMNE HA MHTEHCHUBHOCTH (iayopecueHuuu. TemneparypHoe u
KOHIIGHTpalmoHHOe TymeHue ¢iayopecuenuu. IIpaBuino Crokca-Jlommens. CBA3b CTPOCHUS MOJICKYIIBI



OpPraHUYECKOT0 COEIMHEHHs C €ro CIOCOOHOCTBIO K (hIyopecleHIUH. 3epKaibHas CUMMETPHs CIIEKTPOB
noryiomeHust u ucnyckanus (mpaBwio JleBmmua). 3akoH Basumioa. Cxema (uryopuMeTpHUECKUX
u3MepeHuil. BpiOOp mnepBMYHOrO M BTOPUYHOIO CBETOQMIBTPOB. ['pagyupoBouyHas 3aBUCUMOCTh U
KOJINYECTBEHHBIN ananu3. O0miast XxapakTepuCTHKa METO/Ia.

ONEKTPOXUMHYECKHE METO/IbI aHAIN3a

KonaykromeTpus u NOTEHIMOMETPUS

Knaccudpukammss DXMA. Kriaccudukamus dSIEKTPOJAOB M DJICKTPOXUMHUYECKUE  METO/IBI.
[Monspusyembie u  HemoJisipuzyeMmble 3iekTpoasl B OXMA. Hcnonb3dyemble XMUMHYECKHUE U
JIEKTPOXUMUYECKHE PEAaKLUHU, TpeOOBaHNUS, IPEIbABISIEMbIE K TUM peakuusiM. Bosamoxxnoctu OXMA.

KonnykTomeTpus 1 KOHIyKTOMETpUUYecKoe TUTpoBaHue. O0Ias xapakTepucTuka MeToa. ¥ aeiabHast
U DSKBUBAJIEHTHAs AJIEKTPOIPOBOJHOCTbH PACTBOPOB 3JeKTpoauToB. IlonBuykHOCTh uMOHOB. Ilpsimas
KOHIYKTOMETPUSA U KOHIYKTOMETpHYecKoe TuTpoBaHue. Kpusble TuTpoBaHusa. PakTopbl, BIMIOIIKAE HA
XOJl KpUBBIX TUTpoBaHus. [IpuHIMIMANbHAs cXeMa YCTAaHOBKHM JUISl KOHAYKTOMETPUYECKUX H3MEPEHMI,
UCIOJIb3YEMBIE MIEKTPOAbl. BO3MOXHOCTH METOa, TOCTOMHCTBA, HENOCTAaTKU. [Iprumepsl onpeneneHui.

BricokouactorHoe TtuTpoBaHue. OcoOeHHOCTH Meroda. [lpuHIUMNUAanbHAs CXeMa YCTaHOBKHU.
Vcnonb3yemble HHIYKTUBHBIE U €MKOCTHBIE 0€33JIeKTpOAHbIE TueiKu. POpPMbI KPUBBIX BBICOKOYACTOTHOIO
TUTpOBaHuA. Annaparypa. Bosmoxxnoctu Metona. [lpumepsl onpeneneHuil.

[loTeHunomeTprus M NOTEHLUOMETpUYECKOoe TUTpoBaHMe. OmnpezneneHue Mmerona. Mcmosb3yemsble
SA4EeUKU. HHAMKAaTOpHBIE DSIIEKTPOABI W DIIEKTPOIAbl cpaBHeHMA. [oHoMmerpus. JIOHHAHOBCKMU U
mipPy3noHHbii  noreHumansl.  Knaccudukanms ~— MOHOCENEKTUBHBIX — JIEKTPOAOB.  OCHOBHBIE
XapaKTePUCTUKU HOHOCEIEKTUBHBIX JJIEKTPOAOB pa3Iu4HbIX THUNOB. [IpuumHbl, 0OyciaoBIMBaKOIINE
n30MpaTEeNbHOCTh  JJEKTPOJOB.  YpaBHeHMe  Hukosibckoro-OizeHmMaHa.  MeToasl — omlpenesieHust
KOX(QPHUIIMEHTOB CEICKTHUBHOCTH, BEPXHETO M HIDKHETO Mpefesia Arana3oHa ONpeesisieMbIX COJepKaHUM.
VYra0Boil KOAQGUIMEHT 31eKTpOoJHON (YHKUMU. MeToabl KOJMYECTBEHHBIX ONpPEIENCHUM U YCIOBHS UX
npumenenus. llpsmas norenumomerpust (pH-merpus, nonomerpusi). Bo3moxHoctu merona. Meronbl
tuTpoBaHus. OOpaboTKa KPUBBIX MOTEHLIMOMETPUYECKOIO TUTPOBaHU. MeTob! 100aBOK.

Bonbramnepomerpuueckie METOIbI aHATIU3A.

Knaccuyeckas mnomsiporpadus, ocHOBbl MeTofa. llpuHinunuanbHas cxema mnoJsporpaduueckon
ycTaHoBKH. Mcnonbp3yemble 37eKTpo/ibl, TpeOoBaHUs, peIbsaBIsieMble K 3aeKkTpoaam. [lonspuzanuonnbie
KPUBBIE MHIMKATOPHBIX MIEKTPOJOB. PTYTHBIN Kamaromui 3IEKTPO, TBEPAbIE AMeKTpoabl. [lonsporpammel.
WuTepnperanus noasporpamMm. OcCTaTouHbIi UM KOHAEHCATOpHbIM Toku. PapaneeBckuil Tok. CBoiicTBa
npenensHoro aup@y3suoHHOro Toka. YpaBHeHue MibkoBuua. YpaBHeHUE MNONSpOrpapuuecKoi BOJIHbBI
I'eiipoBckoro. Ilorenuunan nomyBosiHbl. BeiOop n Ha3HaueHue nossiporpaguueckoro GoHa. AHOMAJIUK Ha
noJsiporpagMuecKkux KpUBBIX UM UX ycTpaHeHue. KadecTBEHHBIN M KOJIMYECTBEHHbIN HoJsporpaduyeckuii
aHann3. CoBpeMEHHbIE HallpaBJICHUsS pa3BUTHUA BoJbTammepoMmeTpuu. OOIacT  HCMONb30BAHMSL.
Bo3MOXHOCTH, TOCTOMHCTBA ¥ HEJOCTATKH METO/1a.

AwMmepomeTpuueckoe  TuTpoBaHue. OOmIas  xapakTepucTuka Meroda. Bwibop  ycioBwuit
amMIepoMeTpudeckux usMepeHuil. [IpuHnMnuanpHas cxemMa YCTaHOBKM JJIsi  aMIIEPOMETPUYECKOTO
TUTpOBaHMA.  Tumbl  KpUBBIX  TUTpOBaHMA.  buammepomerpuueckoe  TUTpPOBaHUE,  YCJIOBHUS
aMIIEPOMETPUYECKUX M3MEPEHMH C JABYMsS HMHAMKATOPHBIMU 3JeKTpoAaMu. Kpusble THUTpOBaHUS.
Bo3MoxkHOCTH, TOCTOMHCTBA U HEJOCTATKU MeTo1a. [IpruMepsl mpakTHUECKOr0 NCIOJIB30BaHuUS.

Kynonomerpuueckuit mMetoy ananuza. Knaccudukanus meronoB KyiaoHomeTpuu. OObeTMHEHHBIN
3akoH Papajes. Beixoa no Toky. [Ipsamas kygoHoMeTpus U KyJIOoHOMeTpuieckoe TuTpoBanue OcodeHHoCTH
MeTo0B. KynoHomeTpuss mpu KOHTPOJIMPYEMOM IOTEHLMAA€ W HPU  KOHTPOIMPYEMOM  TOKE.
[TonapuzannonHsie kpuBbie. BeiOop nmoreHnuana paboyero sniekTposaa. Pacuer konuuecTBa 31eKTpUUYECTBA,
3aTpay€HHOI0 Ha JJIEKTPOXMMMUYECKYIO peakuuio. [IpuHnunuanpHas cxema KyJIOHOMETPHUYECKON
ycraHoBkH. OOmacte mnpumeHeHus. KymnoHomerpuueckoe TuTpoBaHue. BpiOop TOka 3iekTposiusa.
OcobeHHOCTH TeHepupoBaHHOTO TuTpaHTa. CrocoObl WHAMKALMK KOHEYHOM TOYKM TUTPOBAHMA
(BU3yasibHble M HWHCTpyMEHTalbHbIE). [IpuHIUNMaNbHAs cXeMa YCTaHOBKHM Il KYJOHOMETPHYECKOTO
TuTpoBaHus. [IpakTHueckoe NpuMeHEHNE METO/1A, ET0 TOCTONHCTBA U HEIOCTATKH.

DnexTporpaBuMerpuueckuii aHanu3. CriocoObl BHIOMHEHUS onpenenenuid. O01as xapakTeprucTuka
Mmetoza. IIpoueccsl, nmpoTekaronye npu 3aeKTpoiu3e. BoiOop 31MeKTpoaoB. Y CIOBHS 3JIEKTPOOCAKICHUS.
TpebOoBanusi, npenbsaBiIseMble K OCaaKkaM Ha 3JEKTpojax. Vcronp3oBaHHE 3IEKTPOOCAKACHUS Ul Lieeh



KOHIICHTPUPOBAHUS, ONPEICICHUS U pa3feieHus. BHyTpeHHH 3nexkTtponn3. JJOCTOMHCTBA M HENOCTAaTKH
METO/a.

Teopernueckue OCHOBBI XpomaTorpaduueckux METO/OB. Ob6nactu MIPUMEHEHUS
Xxpomarorpadudeckux METOAOB aHanmu3a. Xpomartorpamma. Ilapamerpsl ynaepkuBanus. Dusuko-
XMMHUYECKHE OCHOBBI Xpomarorpaduueckoro mpoiecca. Kraccudpukauus metonoB xpomaTtorpaduu mo
arperaTHOMy COCTOSIHHIO (Da3, TI0 MEeXaHWU3My pas3felieHus u crocody odopmienus mporecca. OCHOBBI
xpomarorpaduueckoro paszaenenus. Koadbdumuent pacnpenenenuss u  KodQPUIMEHT pasaesieHuUs.
OcHoBHOI 3aKkoH xpomarorpaduu. B3aumocBsizb (QOpMBI BBIXOJHOW KPHUBOM M HM30TEPMbI COpPOLUH B
KOJIOHOYHOM XpomaTorpaduu, aHaJTUTHUYECKUH acleKT A3Tol 3aBUCUMOCTU. DakTopbl, BIUAIONIME Ha
CKOPOCTbh JABW)KEHHUSI Xpomarorpadpuueckoid 30HBIL. Teopus TeopeTHUecKHUX Tapesok. Teoperuueckas
Tapenka. BpicoTa, SKBHBaJICHTHash TEOpETHYECKOH Tapenke. Kunermueckass Teopus Xpomarorpaduu.
VpaBuenue Ban-Jleemtepa. Kpurtepun »sddexkruBHOCTH Xpomarorpaduueckoro mporecca. CTerneHb
paszeneHuss U Kputepuil cenektuBHOCTU. Kputepuii pazpenenus. OnTuMu3anus MpoOLECCOB pa3ieiieHUs
CMecel BEIIECTB.

l'azoxunkoctHass xpomarorpadus. OOmas xapakTepucTuka wmerona. llpuHnunuanbHas cxema
ra3zoBoro xpomarorpada. YcTpoicTBO 1 Ha3HaueHUE y3110B xpomaTtorpada. TpeOoBanus, npeabsIBiIsieMble K
HETIOJBIKHOW U TTOABIKHOH (pazam. JleTeKTopHhI, MX KIacCU(PUKAIHS U TPEOOBAHUS K HUM.

MeTtoasl uaeHTU(PHUKAIIMN BELIECTB B ra3oBoil xpomatorpaduu. JluneliHble U norapudmMuueckue
UHJEKCBl ynepkuBaHus. KoppenslunoHHble ypaBHEHHUs: CBA3b MApAMETPOB yJEP>KUBAHUSI KOMIIOHEHTOB C
uX (PU3MKO-XUMUYECKUMHU CBoicTBamu. KauecTBeHHBI aHanM3 MO JOrapuMUUYECKHUM HHAEKCAM
yaepxxuBanus KoBaua. MeToabl KOJIMYECTBEHHOIO aHalM3a: METOJ a0COIIOTHOM TIpajiyHMpOBKH, METO]
HOPMHUPOBKHM, METOJ BHyTpeHHero crangaprta. [lompaBounble KO3(QGUIUEHTH K IUIOMIAJIIM ITHKOB.
[TpuMepbl MPaKTHUECKOTO UCTIOIB30BAHUS Ta30BOM XpoMaTorpadusi.

XKunkocrnas xpomarorpadusa. Krnaccuduxammss MeTomoB  KUIKOCTHOM  Xpomarorpadumu.
Ocob6ennoctn BOXKX. IpuHnunuanpHas cxema XKHIKOCTHOTO XpoMaTorpada BBICOKOTO JaBiieHUs. THIIbI
nerektopoB B BOXKX. JKunkoctHo-ancopounonnas BOXX. HopmansHo-(]as3oBeiii 1 oOpaiieHo-(ha30BbIit
BapHaHTBI: COPOEHTHI, AIIIOCHTHI, pa3feisieMble BEIIECTBA. THUIMBI B3aMMOACHCTBHUS COpPOCHT-BEIIECTBO,
COpOEHT-3MMI0EHT, 3MtoeHT-BemiecTBo B BOXKX. VYpaBnenune Knokca. @aktop emkocTH, ero (pusnyeckuii
cmbicia. ['paguenTtHoe amonpoBaHue. BiusHue 3¢(eKTUBHOCTH, CEEKTUBHOCTH U €MKOCTH KOJIOHKH Ha
paszeneHue cMeceil aHaJlM3MpyeMbIX BeliecTB. MeToabl WIEHTU(UKAIMY BEIIECTB U KOJMYECTBEHHOTO
aHanmza B BDXX. JocroumncrBa m Hemoctatku BOIXKX. Won-mapnas xpomatorpadusi, HpUMeEpsl
IIpaKTH4ecKoro ucnoias3oBanus BOXKX B ananuse.

Pacnipenenurensaas 6ymaxknas xpomatorpadus. OcHOBbl OymaxHOW xpomaTtorpaduu. [ToasrkHas
U HenoJBXHas (a3sl. MUKCOTpONHBIHN psit pacTBopuTeseit. TpeboBaHus K XpomaTorpaduueckoil Oymare.
XpoMarorpaguueckue mapaMerpbl. Tumbel Xpomarorpamm: OJHOMEpPHAas, JBYMEpHas, Kpyronas,
anekTpooperrueckasi. Metox oOpamieHHbIX (a3. 3aBUCUMOCTh (OpPMBI TSITHA OT BHUAA H30TEPMBI
pacnpeznenenus. Metonabl uaAeHTH(UKAIMKM BelIeCTB Ha OyMakHOM xpomaTtorpamme. KoamuecTBeHHBIH
aHaIu3 B MeToJie OymMaxkHOU XpoMaTorpaduu. JlIoCTOMHCTBA U HEJOCTaTKH MeToAa. O61acTh NpUMEHEHHUS.

HNonoobmenHass n monHas xpomatorpadus. CyniHocTs Merona. TpeOoBaHus, NMpenbsBIsSEMbIE K
peakiusiM HOHHOTO oOmeHa. OcobeHHOCTH MOHOOOMeHHON Xxpomartorpaduu. loHooOMeHHOe paBHOBECHE.
Koncranta nonHoro obmena. M3orepmbl MOHHOTO oOMeHa. BiusiHHEe KOHCTaHThI MOHHOTO OOMEHa Ha
¢dopmy uzotepmbl MOHHOTO obmeHa. Koadduuument cenextuBHOCTH. CHHTETHUECKHE HOHOOOMEHHHKH,
KaTHOHUTHl U aHMOHUTHL. Kiaccudukammst u cBoiictBa. CopOumoHHbIe psiibl. Buibl 0OMEHHONW €MKOCTH
MOHOOOMEHHUKOB. BBIOOp ONTHMAaibHBIX YCIOBHUII MOHOOOMEHHOTO pasjeneHus BeuiecTB. [IpumeneHue
MOHOOOMEHHOM XxpomaTorpaduu B aHAIUTUYECKON XMMHUHM OpPraHUYECKUX M HEOPTraHMYECKUX COCAMHEHMIA:
paszeneHue, OYMCTKa, KOHIIEHTpUpoBaHue u T.7. [IpuMepsl mpuMeHeHHs HOHOOOMEHHOI XpoMaTorpaduu B
TEXHOJOTHYeCKHX Impoueccax. HWonHas xpomarorpadusa. briok-cxema HOHHOro Xpomarorpada.
Paznensionime M KOMIIEHCAIIMOHHBIE KOJIOHKHU. /[leTexTopel. IIprMeHeHHME B aHAIUTUYECKOM XUMUH.
AHanuTuyeckrue BO3MOKHOCTH METO/1a.

I'enb-xpomarorpadus. [lonBumxuas u HemonBuxHas (assl. OOliee ypaBHEHHE, OIUCHIBAIOIIEE
nporecc reiab-xpomatorpaduu. Copoentsl. OOmuiA, BHEIIHUNM W BHYTPEHHUN 00Bembl rens. [lapameTpsl
aIoupoBaHus. Beipaskenue 11 kodpuienTa pacupeaeneHuss 1 KOHCTaHThI TIOCTYITHOCTH. Bo3MoXHOCTH
refb-xpomarorpaduu. [IpruMepsl IpakTHUECKOTO UCHOIb30BAHUS.



ABTOMAaTHYECKUI U aBTOMaTU3UPOBAHHBIN aHAIN3: eI U 3a7a4l. [[uCKpeTHble aBTOMaTHYECKUE
aHanu3atopsl. [IpuHIUN AEMCTBUS, JOCTOMHCTBA U HEAOCTATKU. [IpOoTOUYHbBIE METOIbI aHAIM3a PACTBOPOB.
HenpepbIBHBINM MPOTOYHBIN aHATU3 U IPOTOYHO-UHKEKIIMOHHBINA aHAJIN3.

4. 0O0beM y4eOHOH JUCHHILINHBI

Buabl yueOHoii padoThI Bceero 3 cemecTp 7 cemecTp

B3au. | Bakan. | B3au. | Bakag. | B3aud. | B akan.
el. yacax ell. yacax el qacax

OO0mas Tpy10eMKOCTh

AUCHMIUIMHBI MO0  y4yeOHOMY 9 324 4 144 5 180

IUIAHY

KonrakrHasi pa6ora: 4,45 160 1,78 64 2,67 96

Jlexuu (JIek) 0,9 32 0,45 16 0,45 16

[Tpaxtrueckue 3ausatus (I113) - - - - - -

Jlabopartopusie paboTsl (JIP) 3,55 128 1,33 48 2,22 80

CamocrosiTesibHas padoTa
(CP)

CaMocTosTenbHOE U3yUEHNE
pa3ziesoB AUCITUILTHHBI

Bua kouTpoJs:

4,55 164 2,22 80 2,33 84

4,55 164 2,22 80 2,33 84

3a4eT/3K3aMeH 3aqér 3auér
Buab1 yueoHoii pa6oThI Bceero 3 cemecTp 7 cemecTp
B3au. | Bacrp. | B3au. | Bacrp. | B3au. | B acrp.
efl. yacax el qacax el Jacax
O0mas Tpyr0eMKOCTh
AUCUMIUIMHBL 1O  y4eOHOMY 9 243 4 108 5 135
IUIAHY
KonraktHasi pabora: 4,45 120 1,78 48 2,67 72
Jlexmum (JIek) 0,9 24 0,45 12 0,45 12
[IpakTuueckue 3anstus (I113) - - - - - -
Jlaboparopusie pa6ots (JIP) 3,55 96 1,33 36 2,22 60
f(ijlll;’l)OCTOHTeHbHaﬂ padora 4.55 123 222 60 233 63
CamocrosaTenbHOe H3ydeHue 4.55 123 222 60 233 63
pa3aenoB AUCIUTUIAHEI

Bua kourpoJs:

3auér 3auér
3a4yeT/IK3aMeH

AHHOTanus padoyeil NPOrpaMmbl AUCHUIIIMHBI
" JlucnepcHble CHCTEMbI H TOBEPXHOCTHBIE sIBJIeHUs"
(51.5.18)
1. Hean AuCHMINIMHBI — O3HAKOMJIEHUE CTYJEHTOB C OCHOBaMHM TEPMOJMHAMUKH MOBEPXHOCTHBIX
ABJIEHUH, CIOCOOAMU MOJTYYEHUS U BaKHEHIIIMMHU CBOMCTBAMH TUCIIEPCHBIX CUCTEM.
OCHOBHBIMU 33J]auaMH JUCLUIUIMHBI SIBISIOTCS: PAacCMOTPEHHE OCOOEHHOCTEeH IMOBEPXHOCTHBIX
CJIOE€B, UX TEPMOJUHAMHYECKHX CBOWCTB, aJre3ud, CMauMBaHMs, aJCOPOLUH, FIEKTPUUECKUX SBICHUI Ha
MOBEPXHOCTHU; U3yYEHHE KHHETHUYECKUX CBOMCTB JUCIEPCHBIX CUCTEM, arpEraTUBHON U CEAUMEHTALMOHHON
YCTOMYMBOCTH, KUHETUKU KOAryJsiUU, CTPYKTYpOoOOpa3OBaHHA U CTPYKTYPHO-MEXaHHUYECKHUX CBOMCTB
JUCIIEPCHBIX CUCTEM.



2. B pe3yJbTaTe H3yuyeHHs TUCHHUIUIHHBI 00yYAIOIIHIAICS 10 MPOrpaMMe CIIeNHATNTETA T0JIKeH:
Obaadams CIENYIOIUMA KOMIETCHIIUSIMH:
OOMIEeKyIbTYPHBIMU:

- TOTOBHOCTBIO K CaMOpPa3BUTHIO, CAMOPEAM3AlUU, MCIOIH30BAaHUIO TBOPYECKOTO IMOTEHIIMAIA
(OK-7);

Oo6menpodeccnoHaTbHBIMHA:

- CIIOCOOHOCTBIO HCIIOJIB30BaTh MAaTeMaTHUECKUE, €CTECTBCHHOHAYYHBIC W WH)KCHEPHBIC 3HAHUS
JUTS pelIeHus 3aa4 cBoeit npodeccruonanbhoi aesrenbroctu (OITK-1);

- CIOCOOHOCTHIO  TPO(ECCHOHAIBHO  HCIIOJIb30BaTh  COBPEMEHHOE  TEXHOJIOTMYECKOe |
aHAJTUTHYECKOEe O00OpYyIOBaHUE, CIIOCOOHOCTBIO K TIPOBEICHUIO HAYYHOTO HCCIICOBaHUS W aHAIHM3Y
MOJIYYCHHBIX TPH €ro npoBeaeHuu pe3yinbratos (OITK-2).

3nams.

— OCHOBHBIC TIOHSTHS U COOTHOIIEHUS TEPMOJIMHAMUKHA MOBEPXHOCTHBIX SBJICHHM (TEPMOIMHAMUKA
MOBEPXHOCTHOTO  CJIOSI, aare3us, CMaylMBaHME M  pPACTCKaHHWe JKUAKOCTEH; JUCIEPCHOCTh U
TEPMOJMHAMHYECKHUE CBOMCTBA TEJ; aICOPOIUs Ta30B U MApOB, aICOPOIUS U3 PACTBOPOB);

— OCHOBHBIE METO/IbI IOJYYCHHUS JUCIICPCHBIX CHCTEM;

— OCHOBHBIC CBOKHCTBA IHUCIIEPCHBIX CHUCTEM (DJIEKTPOIIOBEPXHOCTHBIC CBOMCTBA; KUHETHYCCKHE W
ONTUYECKHUE CBOMCTBA; CBOMCTBA PACTBOPOB KOJJIOUIHBIX TOBEPXHOCTHO-aKTUBHBIX BEILIECTB);

— OCHOBHBIC TIOHSTHS M COOTHOIICHUS TEOPUW arperaTMBHONM YCTOMYHMBOCTH U KOAryJISAIHH
Tu0(GOOHBIX TUCIIEPCHBIX CHCTEM,

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpPa30BaHHS M PEOJOTHYCCKHE CBOWCTBA JIUCIEPCHBIX
CHCTEM.

Ymems:

— IPOBOJIUTH PACUYEThI C HCIOJIB30BAHHEM OCHOBHBIX COOTHOIICHUH TEPMOJMHAMHKH ITOBEPXHO-CTHBIX
SIBTICHUI Y pacUeThl OCHOBHBIX XapPaKTEPUCTUK JUCIICPCHBIX CHCTEM.

Braoemy:
— METOJIaMH HW3MEPEHUsI MOBEPXHOCTHOTO HATSDKEHHUS, KPAacBOTO YIJa, BEIHYWHBI aCOPOIMH H
yIeTbHOM MOBEPXHOCTH, BSI3KOCTH, KPUTHUECKOH KOHIIEHTpallun MUIEITI000pa30BaHus,

AEKTPOKUHETUYECKOT0 MOTEHIINANA,
— METOJlaMHU TPOBEJEHUS IUCIEPCUOHHOIO aHa/IN3a, CHUHTE3a AMCIIEPCHBIX CUCTEM M OLEHKH MX
arperaTuBHOM yCTOMYUBOCTH.
3. Kparkoe conep:kanue TUCHUIIAHBI:

Paznen 1. Ilpenmer u nmpu3Haku 00BEKTOB KOJIJIOMTHON XUMUHU

KommonnHass XuMus - Hayka O IOBEPXHOCTHBIX SIBJICHMSX M JHUCIEPCHBIX cucTeMax. OCHOBHbIE
NPU3HAKKA JIUCHEPCHBIX CHCTEM — TEeTEepPOreHHOCTh U JIMCIEPCHOCTb; IMOBEPXHOCTHAs DSHEPIHUf;
KOJINYECTBEHHBIE XapaKTePUCTUKHU aucnepcHocTH. Knaccudukanus AucnepcHbIX CUCTEM.

Paznen 2. TepMoauHaMyka MOBEPXHOCTHBIX SIBIICHUN

OO0mrast XxapakTepuCTHKa MOBEPXHOCTHOM 3Hepruu. [loBepxHocTHOE HaTsKeHHe. YpaBHeHue ['nbOca-
['enbMrompua s BHyTpeHHEH yeIbHOM MOBEPXHOCTHOM 3HEPTyH (MOJIHON OBEPXHOCTHOW SHEPTHUH).

Metox wu36bITKOB ['m60ca. dyHmameHrtanbHOe ajacopObuMoHHOE ypaBHeHue [uOG6ca. YacTHOe
BbIpaxkeHHe ypaBHeHUs [ 100ca. [IoBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-NHAKTUBHbBIE BEIIECTBA.

Anresus u kore3us. YpaBHenue Jlronpe mist pabotsl aare3uu. CmaunBanue, 3akoH OHra. YpaBHeHue
Hionpe-lOnra. Pacrekanue xwunkocredt, koddduuneHt pactexkanus no ['apkuncy. Dddext Mapanronu,
IpaBWJIO AHTOHOBA.

[TpaBuiio ¢a3 I'm60ca u gucnepcHocTh. BrnusiHue KpUBU3HBI OBEPXHOCTH Ha BHYTPEHHEE JaBIICHUE
ten (ypaBHenue Jlammaca). KamwinsapHsle sBnenus. YpaBHeHnue KenpBuHa. BimsHue aucnepcHocT Ha
PacTBOPUMOCTb, KOHCTAHTY PaBHOBECHUSI XUMHUUYECKOM peaklnu, TeMrepaTypy ¢pa3oBoro nepexoja.

Metoapl mofydeHHs TUCIEPCHBIX cuUcTeM. YpaBHeHue Pebuniepa s paGoThl JUCTIEPTUPOBAHMSL.
Dddext PeOunnepa. ['oMorenHas u rereporeHHast KonjaeHncanus. Jueprusi [ mo66ca o6pazoBaHus 3apoIbiiia
HOBOH (a3bl. Kunetnka o6pazoBaHust HOBOH (a3bl.

Paznen 3. AncopOuroHHbIE paBHOBECHS

[Tpupona ancopOUMOHHBIX CHI. AACOpPOIMS Ta30B M MapoB Ha OJHOPOJHOW MOBEPXHOCTH. 3aKOH
I'eapu. Moaens u ypaBHenue Jlenrmropa. Teopust monmmmonekysipHon ancopOumnm bpyHayspa, OMMmera,
Tennepa (bOT). Onpenenenue yaenpHoi noBepxHoctu meronom bOT.



AncopOuust Ta30B M MapoB Ha MOpPUCTHIX MaTepuanax. Kimaccudukamus nmop mo dyoununy. Teopus
KalmUISIPHOU KOHAeHcanuu. Pacuer uHTErpanbHOM U AuddepeHnnanbHON KPUBBIX pacrpeaencHus oobema
1op 10 pazMepam.

AncopOumsi Ha MUKPOTIOPUCTHIX MaTtepuanax. [lorennuanpHas Teopus [lomsau. Xapakrepuctuyeckas
KpuBas ancopouunu. OO6o0meHHoe ypaBHeHHEe Teopuu JlyOMHHHA OOBEMHOTO 3allOJIHEHUS MHUKPOIOP,
ypaBHeHue JlyOuHuHa - PagynikeBuya.

AncopOumsi TTOBEPXHOCTHO-aKTUBHBIX BemiecTB. [IpaBwio [rokno - TpayOe. 3aBUCHMOCTH
IIOBEPXHOCTHOI'O HATSKEHUS OT cOocTaBa pacTBopa. YpaBHeHue llInikoBckoro. YpaBHEHHUS COCTOSHUS
ra3o00pa3HbIX MOBEPXHOCTHBIX (aCOPOLIMOHHBIX) IUIeHOK. Beckl JIenrmiopa.

Pa3pnen 4. DnexkTpuueckue sIBICHNS HA IOBEPXHOCTH

Mexanusmbl  oOpa3oBanusi ABOHHOrO »snekrpudeckoro ciost (ADC). VYpaBuenus Jlunmnmana.
OnekTpokanwuisipabie kpuBbie. Teopun ctpoenust JIIC. Pemenue ypaBHenus Ilyaccona-bonbimana mis
muddysuoit yactu JI2C. I3C mo Teopun Llltepua, mepe3apsiika moBEpXHOCTH.

DJIEKTPOKMHETUYECKUE SIBJICHUSA, JJEKTPOKMHETUYECKUM MOTEeHUHan. YpaBHeHue [‘enbmronbia-
CMOITyXOBCKOT'O JIJIS 3JIEKTPOOCMOca | IeKTpodopesa.

Pa3zpnen 5. Kunernueckue cBOWCTBA IUCIIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OC@XJIEHHSI YacTUI[ C HMX pasMepoM. YcioBus coOmromeHus 3akoHa CTokca.
CenMMEHTAIIMOHHBIA aHAIU3 MOJIUAMCIEPCHBIX cHcTeM. KpuBble pacrpeneneHus 4acTull 1O pa3Mepam.
[Ipupona OpOoyHOBCKOTO HBIKEHHS. 3akoH OWHmTeHHa - CmoiyxoBckoro. ClencTBHs W3 TEOPUH
OpoyHOBCKOTO ABIKeHUA. CequMeHTalMoHHO-11u((Yy3MOHHOE paBHOBECUE, TUTICOMETPUYECKHI 3aKOH.

Pa3znen 6. ArperatuBHas ycTOMYHMBOCTD M KOATYJISILUS JUCTIEPCHBIX CUCTEM

CenuMeHTAllMOHHAS M arperaTHBHAs yCTOWYMBOCTH cUcTeM. JImopuibHbie U THMOGOOHBIE CUCTEMBI.
Kputepuit muodunsnoctu no Pedunaepy-Lllykuny. JInopunbueie aucnepcusle cuctembl. Knaccudukanus
MIOBEPXHOCTHO-aKTUBHBIX BellecTB. TepMOAMHAMUKA M MEXaHNU3M MUIIEIUI000pazoBanus. CTpoeHHE MHUIIEIUT
[TAB. Comobunuzanus. Kputnueckas KOHIEHTpaIUs MUIEIITI000pa30BaHusl, METOABI €€ OMPEICICHHUS.

JInoobusie mucnepcHble cucteMbl. DakTopbl ycTOWYUBOCTH JHO(OOHBIX cucTeM. bbicTpas u
MeasieHHas koarynsauusa. Kuneruka koarynsauuu o CMOIyXOBCKOMY. 3aBUCUMOCTD YMCIIa YACTHI] pa3HOTO
nopsiika ot BpeMeHu. OcHOBHbIE NoJjoxeHus Teopuu [epsruna, Jlannay, ®epses, Oepboeka ([JJIDO).
PacknuHuBaroniee naBieHue M ero cocrapisdmoomue. OOmiee ypaBHEHHE I DHEPIMM B3aWMOJAEHCTBUSA
JUcrepcHbIX 4vacTull. [loTeHIManpHble KpHUBBIE B3aUMOACHCTBHUS dYacTUL. HeWTpanu3auuoHHas |
KOHLIEHTpaunoHHas koaryisuud. [Ipasuno [lyneue-I'apau.

Paznen 7. CtpykrypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA AUCIIEPCHBIX CUCTEM

Tunel cTpykTyp, OOpa3yromMXCs B JTUCHEPCHBIX CHCTEMaXx. B3auMocBs3p  Mexay BUIOM
MOTEHIIMaTbHONU KpUBOHM B3ammojeiicTBus yactull (mo Teopuu JJIDPO) v THIOM BO3HHUKAIOMIMX CTPYKTYP.
KoaryisimoHHO-TUKCOTPOITHbIE U KOHAEHCAMOHHO-KPUCTAJUIU3A[HOHHBIE CTPYKTYPBHI.

Peonornyeckuii METO UCCIEIOBAHMS AUCHEPCHBIX CUCTEM. OCHOBHBIE MOHSATHS U UACAIbHBIE 3aKOHBI
peosioruu. MoienupoBaHue peoIOrH4eCKuX CBOMCTB TEI.

Knaccudukanus TuCHepcHBIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKUM CBOMCTBAM. BSI3KOCTB KHIKHX
arperaTuBHO yCTOMYMBBIX JIUCIIEPCHBIX CUCTEM. Y paBHeHuUs OWHinTeiHa, [lltaynuarepa, Mapka-XayBuHKa.
Peonoruueckue cBoiicTBa CTPYKTYPUPOBAHHBIX KUAKOOOPA3HBIX U TBEPAOOOPA3HBIX CHCTEM.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHEBIX B akanewm.
Bunsl yueOHol paboThI eIMHUIIAX qacax

O0masi TpyA0eMKOCTh JHCIHUILIMHBI 110 Y4eOHOMY ILIAHY 5 180
KonTakTHas padora 1.8 64
Jlexnn (JIek) 0.9 32
[Ipaktrueckue 3anstus (113) - -
JlaGopaTopus 0.9 32
CamocrositesbHas padora (CP): 2.2 80

[ToaroToBka K 1a00paTopHbIM paboTam 1.1 40

Jpyrue Bubpl caMOCTOSTENBHON paboThI 1.1 40
Buj KOHTpoJIsA: 3a4eT / IK3aMeH 1 sk3ameH (36)




B 3agerHbIX B actpon.
Bunpl yaeOHOI paboThI eIIMHUIIAX qacax

O0mas TPyA0eMKOCTh TUCIUILIMHBI 110 Y4eOHOMY MJIAHY 5 135
KonrakTHas pa6ora 1.8 48
Jlexuuu (Jlek) 0.9 24
[Tpaktrueckue 3ansatus (113) - -
JlaGoparopust 0.9 24
CamocrositesbHas padora (CP): 2.2 60

IToaroroBka K 1ab0paTopHBIM paboTaM 1.1 30

Jpyrue Buapl caMOCTOSTENILHON pabOThI 1.1 30
Bu KOHTpoOJIsA: 3a4eT / IK3aMeH 1 sk3amen (27)

AHHOTAIUSA Y4eOHOI MPOrpaMMBbI AU CHHUILIMHBI
" BolunciuTe1bHAsA MaTeMaTHKA"
(b1.b.19)

1. eab TUCOMNJIMHBI. HAYYUTh CTYJICHTOB TEOPETHUCCKUM 3HAHUSM M MPAKTHYECKUM YMECHUSAM H
HABBIKAM HCIIOJIH30BAHUS COBPEMEHHBIX MATEMAaTHICCKIX METOJIOB C IPUMCHEHHEM IaKeTa
maTemaruueckux nporpamm MATLAB st perieHus mimpoKoro Kpyra 3ajiad BBIYUCIUTEIbHON
MaTEMaTHKH.
2. B pe3ysbTarte H3yuyeHHs TUCHHILIAHBI 00YYAIOIIUICS MO MPOrpaMMe CIENMATUTETA JOJIKEH:

Obaadame CIENYIOIAMA KOMIIECTCHITHSIMH :

ObwexynomypHuIMU.
CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHau3y, cuate3y (OK-1);

Obwenpogheccuonanorvimu.
CIIOCOOHOCTBIO HUCIOJIB30BaTh MaTeMaTHUECKHUE, €CTECTBEHHOHAYUHbIE M MH)KEHEPHbIE 3HAHUS JJIs PellleHuUs
3aj1a4 cBoeil mpodeccuonanbhoi aesteapbaoctu (OITK-1).

3Hamo:
(UBUKO-XUMHYECKUE UXUMHUKO-TEXHOJIOTUYECKUE 3aKOHOMEPHOCTH MTPOTEKAHUS ITPOLIECCOB U3MEHEHUS
arperaTHoro COCTOSIHUSI Mapo(Ta30)-KUIKOCTHBIX CHCTEM, PEAKTOPHBIX MPOILIECCOB M OCHOBHBIX MPOIIECCOB
pa3elIeHUsI XUMUYECKON TEXHOJIOTUH;
METO/IbI ¥ AITOPUTMbI KOMIIBIOTEPHOTO MOJIETTMPOBAHKS OCHOBHBIX MIPOLIECCOB XUMUUYECKON TEXHOJIOTUHU U
TEXHOJIOTUYECKUX CXEM XMMHUYECKUX ITPOU3BOJICTB;
MPUHLMUIBI IPUMEHEHHS METOJO0JIOTUHA KOMITBIOTEPHOTO MOJIETUPOBAHUS XUMUKO-TEXHOJIOTHYECKUX
MPOLECCOB NMPHU ABTOMATU3UPOBAHHOM MPOECKTUPOBAHUH U KOMITBIOTEPHOM YIIPABJICHUU XUMUYECKUMHU
MIPOU3BOJACTBAMM.
Ymems:
pemarh 3aJadyd  KOMIBIOTEPHOTO MOJIETUPOBAHUS MPOLECCOB Mapo(ra3o)-KUIKOCTHBIX pPaBHOBECHUH,
abcopOuuu, TUCTUILISALNY, PEKTU(DUKAINH U KUIKOCTHOU SKCTPAKIUY;
MIPUMEHSTh NMOJTYYEHHBIE 3HAHUS MTPU PEIICHUU MPAKTUYECKUX 3a]1a4 KOMIIBIOTEPHOTO MOAEITUPOBAHUS
OCHOBHBIX ITPOIIECCOB XMMHUYECKON TEXHOJIOTUHH TEXHOJIOTMYECKUX CXEM XUMUYECKHUX MPOU3BOJCTB.
Braoemy:
METOIaMH MIPUMEHEHUS CTAaHAAPTHBIX MaKeToB MpuKIaaHbIX porpamm (III1IT) u makeToB MomeUpyrOMUX
nporpamm (IIMI1) nnst MogennpoBaHUst OCHOBHBIX MPOIIECCOB XUMHUECKONW TEXHOJIOTHHH TEXHOJIOTHIECKUX
CXEM XMMHYECKUX ITPOU3BOJICTB.




3. KpaTkoe cofepxxaHue I CUUILIMHBI

Beenenne. Llenu u 3anaun kypca. Kpatkuii ncropudeckuii o4epk pa3BUTHsI OTE€UECTBEHHON U
3apy0eKHON BBIUMCIUTEIbHOM MaTeMaTHKU. OCHOBHBIE 3Tallbl pa3padOTKU U pealnu3aliy aJropuTMoB Ha
KOMITbIOTEpax.

Pasnen 1. BblunmciaureabHass maremMatuka. OCHOBHbIE 3Tanbl: pa3padoTka W peau3anus
aJropuTMOB Ha KoMmnblTepax. Cucrema komnbroTepHoii maremarnkun (CKM) MATLAB npas
pelieHus 32/1a4 BLIYHCIUTEIbHOI MATeMaTUKH.

Tema 1.1. Coznanue M-nporpamMm 1 0CHOBHBIE OnepaTopbl M-s3bika nporpamvupoBanus MATLAB .
BapuaHTbI cTPpYKTYpPBI porpamm Ha MATLAB.

Opranusanus padouero crosa DesktopLayout;

Ocuosublie onepauu B8 CommandWindow;

OcHosuele onepanuu B Editor;

JIuHeHoO opraHU30BaHHAs IporpaMMa (aJIropuTM);

BeTBiieHHs ¢ OHUM YCIIOBHEM, HECKOJBKHMH YCIOBHUSMH, BIOXKEHHBIC, CO CIIUCKOM ycioBuid. if, switch
Joruyeckue omneparuu and, or, not;

[{ukIel CO CUETYMKOM, C TMPEAYCIOBHUEM, C MOCTYCIOBHEM, C MPEpbIBAHUEM IOJHBIM M MpepbIBaHUEM
YaCTUYHBIM, C 3aJaHHBIM IIArOM CYETYMKA, C OTACIbHBIM OTcueToM urepanuii; for, while, break, continye
BBI30BOM (DYHKIIMH; C Juanorom ¢ mosib3oBatesieM B CommandWindowd B crenuaibHBIX JUATOTOBBIX
OKHaX;

Tema 1.2 CTaHgapTHble W HeCTAHIAPTHbIe (yHKnuM M-s3blka NPOrPAMMHUPOBAHMS W _OCHOBHBIE
pemarenu (solvers MATLAB.

Oynkumu ¢ rpaguyYecKuM BBIBOZOM pe3ynbraToB; plot, subplot, surf, mesh, pojar

DyYHKIMK ¢ YUCIIOBBIM BBIBOZOM pe3yibTatoB B CommandWindow;

OYHKIIMH C 3alUChI0 PE3yIbTAaTOB B (aili;

OYHKIINH, BIOKEHHBIE B TTIABHYIO () YHKITHIO;

OYHKIHMH ¢ IEPEMEHHBIM YHCIIOM apr'yMEHTOB;

OYHKIIMH, BBI3BIBAIOIIHIE IPYTYIO (DYHKIIMIO, UMSI KOTOPOU NIEpeaHo KaK apryMeHT;

Pa3nea 2. Bektopsl 1 MaTpunbl. Cucrema JJHHeHbIX anredpandyeckux ypasuenuii (CJIAY).
Tema 2.1. O0paTHas MAaTPULIA. Y MHOKEHHE MATPHIL
Omeparop inv;

Omneparopeistrcat, int2str, numz2str;

Omnepatops! length, min, max, mean, sort;

Omnepatops! dot, tril, triu, eye, zeros, ones, diag;

Omneparopsl rand, linspace, logspace, repmat;

Omneparops! Size, det, trace, norm;

Tema 2.2. Metoa I"'aycca. MeTo1 npocThIX UTePaLMii.

Omneparopst linsolve, rank, eig;

Tema 2.3. O0YCJI10BJEHHOCTh CHCTeMbIL. YK CJ10 00YCI0BIEHHOCTH.
Onepatops! cond, rcond;

Pa3nea 3. O6padoTka pe3y1bTaTOB H3MepeHHUs 0AHOM BeJu4uHbl. [Ipudankenne pynkuun
Tema 3.1. Kputepuii CTbl01eHTA.

Onepatopeipolyfit, polyval;

Tema 3.2. Annpokcumanmusi.
Omneparoplsqcurvefit;

Tema 3.3. UnTepnoJsiums.
Omneparopsiinterpl, linear, spline, nearest;




Pasznen 4. UncsieHHOe HHTETPUPOBaHME
Tema 4.1. MeToabI IPSIMOYI0JIbHUKOB
OneparopeiSUM, mean;
Tema 4.2. MeToabl Tpanenuii
Onepatoptrapz;
Tema 4.3. Metox CuMiicona
Omneparopquad, int;
Tema 4.4. Meton HuioTona-Koreca 8 mopsiaka
Omneparopquads;

Paspnen 5. YpaBHeHHe ¢ OJHUM HEM3BECTHBIM
Tema 5.1. MeToa aejIeHHs OM0JIaM
Omnepatopsiconv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJbHbIX
Omneparopsl roots, poly, fzero;

Pa3nes 6. Cucrema HeJIMHeHBIX YPABHEHMIA
Tema 6.1. Meton HeroTona-Padgcona
Omneparopeisolve, diff, subs;
Tema 6.2. MeToa IPOCTBLIX HTEPAIIMH.
Omneparopsr simplify, collect, pretty;

Paznen 7. OqHomepHasi oNTUMH3AIUAS
Tema 7.1 MeToabl 0IHOMEPHOI ONTHMHU3AIUNI
Omneparopsifminbnd,;

Paznen 8. MHoromepHasi onTuMH3anus
Tema 8.1 MeToabl MHOTOMEPHOI ONITHMH3AIHHA
Omneparopsifminsearch, linprog, fmincon;

Pasznen 9. ludpepenuuaibabie ypaBHeHUS
Tema 9.1 MeTtoabl pemienust AnpdepeHnaJIbHbIX YPABHEHH.
Oneparopsidsolve, diff;

3akir0ueHue. 3aKIIIOUUTENbHAS JIEKIUS 110 MOJBEJEHUIO UTOTOB Kypca.

4. O0beM IMCUMIIMHBI M BUABI YU4eOHO0il padoThl

O6bem
Bun yuebHol paboThI B 3aueTHBIX B akagemuueckux

eIMHUIIAX Jacax
O0mas TpyA0EeMKOCTb JMCIUIITHHbI 3 108
10 y4eOHOMY ILIAHY
KonTaktHas padora (KP) 1,33 48
Jlexmun 0,44 16
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHas padora (CP): 1,67 60
[ToaroroBka K 1a00paTopHEIM paboTam 0,835 30
CaMoCTOsATENbHOE N3YUYEHUE PA3AEIOB Kypca 0,835 30
Buja uTOroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3ader




O0beM
Bux yue6Hol paboTI B 3agerHbIX B actp. wacax
eMHALIaX
O01mas Tpya10eMKOCTb 1M CHUIIITHHBI 3 81
10 y4eOHOMY ILIAHY
KonTaktHas padora (KP) 1,33 35,91
Jlekuun 0,44 11,88
JlaboparopHbie pabOTHI 0,89 24,03
CamocrositesbHas padora (CP): 1,67 45,09
IToaroroBka K 1a00paTOpHBIM paboTaM 0,835 22,545
CaMocCTOsATeIbHOC U3YYCHHE PA3/ICIIOB Kypca 0,835 22,545
Bua uTOoroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 3auer

AHHOTanus padoyeil nporpaMmMsl JMcUMIIMHBI ' UHKkeHepHasi rpaduka’
(b1.5.20)

1. Ieap JMCHUIVIMHBI — HAy4YUThb CTYJIEHTOB BBINOJHATH M YHUTaThb YEPTEKU IO IMpaBUIaM U
ycIoBHOCTAM coriacHo ctangaptam ECK/I.

2. B pe3yabTaTe u3yuyeHHs] AMCUHUIUIMHBLI 00y4YalOIIMiicsl MO MporpaMme crHeluajIuTeTa
JOJIKeH:

Obaadoame CIIENYIOIAMA KOMIICTCHITHSIMH:

- CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIILICHHIO, aHau3y, cuate3y (OK-1).

- CIOCOOHOCTBIO HCIIOJIB30BaTh MAaTeMaTHUECKHE, €CTECTBEHHOHAYYHBIE W WH)KCHEPHbIC 3HAHUS
JUIS peleHus 3a1a4 cBoeil mpodeccronansHoii gesrensroctu (OIMK-1).

3name:

—  cII0coObI 0TOOpaKEHUsI MPOCTPAHCTBEHHBIX (HOPM Ha MIIOCKOCTH;

— TpaBWIa M YCJIOBHOCTHU PY BBITOJHEHUH YEPTEIKEH;

—  BHJIBI U3JENIUI U KOHCTPYKTOPCKUX JOKYMEHTOB;

—  Ha ypOBHE NPEJICTaBICHUS XapaKTEPUCTUKN (POPMBI M IOBEPXHOCTH U3JICITH;

Ymempy:

—  BBINOJHATH U YUTATh YEPTEKH TEXHUUECKUX M3/EIUNA C yUeTOM JACHCTBYIOIUX CTaHapTOB;

—  BBIIOJHATH U YUTATh CXEMbl TEXHOJOTMUECKUX MPOLIECCOB;

—  HCIOJBb30BaTh CPEJCTBAa KOMIBIOTEPHOM rpadUKH Uil U3rOTOBICHUS YepTEXkKeii;

Braoemy:
— cmocobaMu M ITpreMaMH U300pakeHus! IPEIMETOB Ha MJIOCKOCTH;
— rpapuyeckum naketom “Kommac".
3. Kparkoe comepxanue Q11 CHUIITTHHbBI
[Tporpamma BKJItOYAET 3 MOITYJIS:

Paznea 1. Uzgenne 1 KOHCTPYKTOPCKHE JOKYMEHTHI.
3HAKOMCTBO € BUJIaMU M3/ETHH U KOHCTPYKTOPCKUX JOKYMEHTOB, CXeMbl. ApMaTypa TpyOonpoBojaa

HN3YUCHUC pC3L6, pCBB6OBLIX W3JI€IUI U BBIIOJIHEHHUE SCKU30B U ‘-ICpTG)KCfI JieTajei ¢ pC3B601>'I.

Pasznea 2. CoenquHenue aerajeii
CrannmaptHbie pe3b0OBbIe H3aenuss U coeauHeHus. CoequHEHHE AeTayied OO0NTOM W IIIMHIBKOM.

Pe3p0oBBIE Tp}I6HBIe COCAMHCHUA. HaHKOBBIC coequHeHHs. DraHIEBBIE COCOUHEHMS. HepaS’beMHLIC
COCIUHEHMS IeTalleii . FCOMCTpI/I‘-ICCKI/Ie XapaKTCPUCTHKU (I)OpMBI " MOBCPXHOCTHU U3ICIUH.

Paspnen 3. YUeprexu cOOPOYHBIX eIMHHUL. DJIEMEHThI KOMIILIOTEPHOH I'paguKH
[IpaBuna BeimoaHEHUS ¥ 0OPMIIEHUS COOPOYHOTO UepTexka. JleTampoBaHue YepTexeil COOpOIHBIX

€AMHMUIL. DJIEMEHTBl KOMIBIOTEPHOH rpapuKu.




4. O0beM yueOHO# JTUCUMIIJIMHBI

B 3aueTHBIX B akagem.
Bunasl yue6HOM paboThI €IMHULIAX Jacax

O0mas TPy10eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY NJIAHY 3 108
KonrakTHasi paGora: 1.3 48
Jlexuuu (Jlek) 0.4 16
[Tpaktrueckue 3ansatus (113) 0.7 24
Jlaboparopus 0.2 8
CamocrositesbHas padora (CP): 1.7 60
KypcoBas pabora 1.7 60
Bu koHTpOJIsI: 3a4eT / IK3aMeH - 3auer ¢

OLICHKOM

B 3auerHbIx B actp. yacax
Bunpl yueOHOM paboThI eIMHNLaX

O01as TPy10€eMKOCTh JMCHUILIHHBI 10 Y4e0HOMY IJIAHY 3 81
KonrakTHasi padora: 1.3 36
Jlexumu (Jlek) 0.4 12
[TpakTnueckue 3anstus (I13) 0.7 18
JlaGopaTtopust 0.2 6
CamocrositesbHas padora (CP): 1.7 45
KypcoBas pabora 1.7 45
Buj koHTpoOJISA: 3a4eT / IK3aMeH - 3aver ¢

OLICHKOM

AHHOTaIUs padoyeil mporpaMmsl JUCHUIINHBI ' KomnbloTepHasi rpadguka”
(b1.b.21)

1. Heassmu u3y4yeHHsl AUCHMILUIMHBI SBISIOTCSA: Pa3BUTHE MPOCTPAHCTBEHHOTO MPEICTABICHHUS,
HaBBIKOB TBOPYECKOTO U JIOTMYECKOT'O MBIIUICHHUS, CIOCOOHOCTEH K aHAIM3Y M CHHTE3Y MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (opM U COOTHOIIEHUH MEXAy HUMH, O3HAKOMJIEHHE C METOJaMH KOHCTPYHUPOBAHHS
MPOCTBIX TPOMBINUICHHBIX JIETANe, OCHOBHBIMH TIPAaBHJIAMH W HOPMaMHU BBITIOJHEHHUS YEPTEKEH,
ycraHoBiIeHHbIMU cTaHfgaptamu ECKJl, TexHuyeckumu cpeAacTBaMM W TPOrPaMMHBIM OOecliedeHHEM
ABTOMATH3AIMH POSKTHO-TPahUIECKUX padoT.

2. B pe3yabTare u3yueHusi JUCHUILIHHBI 00yUYaloMiicsi Mo NporpaMMe CelUAJIUTeTa T0JKeH:

Obnadams CIETyIOUTUMA KOMITETCHIIHSMU:

ObmenpodeccnoHaTbHBIMHU:

- CIIOCOOHOCTBIO HCIIOJIB30BAaTh MAaTeMaTHYECKHE, €CTECTBEHHOHAYYHBIE W WHXCHEPHBIC 3HAHHS
JUTs peliieH st 3a1a4 cBoeil mpodeccuonanbroi aesirensHoctd (OITK-1).

3namy:

—  OCHOBHBIE BHJIbI TpapUuecKuX HMHPOPMALMOHHBIX CUCTEM, 0a30BYIO0 TpaHUuUEcKyl0 CHCTEMY,
UCTIOJIb3YEMYIO B y4eOHOM Ipoliecce;

—  OCHOBBI ITPOEKTUPOBAHHS TEXHUIECKUX OOBEKTOB.

Ymemn:

—  BBINONHATH TpaduuecKkue M TEKCTOBbIE KOHCTPYKTOPCKHE IOKYMEHTBI C HCIIOIh30BAaHHEM
rpaduueckux WHGOPMAIMOHHBIX CHCTEM, C YYETOM JCHCTBYIONIUX CTAHIAPTOB M JAPYrol HOPMATHBHOU
JOKYMEHTAITH;

—  WCTOJB30BaTh COBPEMEHHBIE NPOTpaMMHBIE W TEXHUYECKHUE CpEACTBa HH(DOPMAIMOHHBIX
TEXHOJIOTHH MPU PeIIeHUH MTPOU3BOJICTBEHHBIX 3a/1a4.

Bnaoemy:

— — HaBbIKaMU O(OpPMIIEHUS KOHCTPYKTOPCKHX TOKYMEHTOB C HCIOJb30BAaHUEM TpadUuuecKuX
WH(OPMAIIMOHHBIX CHCTEM;

—  METOJOJIOTHEH  aBTOMATU3MPOBAHHOTO TMPOEKTHUPOBAHUS, MPUHLUUIAMHU IOCTPOCHHUS H
(YHKLIMOHUPOBAHUS CUCTEM aBTOMATH3UpOBaHHOTO npoektupoBanus (CAIIP).




3. Kparkoe conep:kanue TUCHUIIHHBI:

Brenenue B kypc komnberoTepHoi rpaduku; Oomue npuemsl padoTsl B cucteme Kommac; Co3nanue
U penakTupoBaHue deptexeil; OdopmiieHne ueprexa. YcioBHbe 0003HaueHus; Co3gaHue TPEXMEpPHBIX
mozeneit; Co3ganne acCOMAaTUBHBIX YepTekKel Ha OCHOBE TPEXMEPHOI MOJeNN; AJTOPUTMBI BU3yallu3alluu

n300paxkenuii; O0630p rpadUIecKux CHCTEM.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3aueTHBIX B akan.

Bugpl yaeOHOM paboThI eIMHUIIAX qacax
O0mas TPyA0eMKOCTh TUCIUIIJIMHBI 10 Y4eOHOMY MJIAHY 3 108
KonrakTHasi pa6ora: 1,35 48
Jlextuu (JIek) 0,45 16
[TpakTnueckue 3anstus (I13) - -
Jlaboparopus 0,9 32
CamocrositesbHas padora (CP): 1,65 60
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3a4eT

B 3aueTHBIX

B actp. wacax

Bunst yueOHOI paboThI €JUHHULIAX

O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4e0OHOMY IUIAHY 3 81
KonTakTHas padora: 1,35 36
Jlexumnm (Jlek) 0,45 12
[Ipaktrueckue 3anstus (113) -

Jlaboparopus 0,9 24
CamocrositeanHnas padora (CP): 1,65 45
Bua KOHTpoJIs: 3a4eT / IK3aMeH 3auyer

AHHoOTauus padoyeii nporpaMmmsl JucuuninHbl ' HavyeprarenbHasi reomerpus’
(b1.B.22)

1. HeasiMmu wu3y4yeHUs] JAMCUHUILUIMHBI SBISETCS HAy4YMTh CTYAEHTOB CHoco0aM OTOOpakeHUus
IPOCTPAHCTBEHHBIX (DOPM Ha TIJIOCKOCTH, BBIMOJHEHHIO W UYTEHHIO UYEPTEXKEH, a TakKe NpaBWiIaM |
YCIOBHOCTSM, IPUMEHsIeMbIM ITpH 3ToM (ctannapram ECKJI).

2. B pe3yJbTaTe H3yYyeHHs AUCHUIIUHBI 00yYaIOLIUICS 10 MPorpaMMe CreNHAJIUTETA J0JIKeH:

Obnadamye CleAyOIMUMU KOMIIETEHIIUAMU:

OO011eKyNbTYPHBIMHU:
- CIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHHIO, aHau3y, cuHTe3y (OK-1).
O6menpodeccnoHaTbLHBIMU:

- CIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTHUECKUE, €CTECTBEHHOHAyUHbIE W WH)KEHEPHbIC 3HAHUS
JUTsL peIlieHns 3a/1a4 CBoeil mpodeccuonanbHoit nesrensHocTr (OITK-1).

Snamu:

—  OCHOBHBIC 3aKOHBI T€OMETPUYECKOTO (POPMHUPOBAHUS, IMOCTPOCHHSI U B3aUMHOTO TIEPECCUCHUS
MoOJIeNIel TNTIOCKOCTH M MPOCTPAHCTBA, HEOOXOMIUMBIE /ISl BHITOJHEHHSI U YTCHUSI YePTEkKeH KOHCTPYKIIHA,
pelIeHne NO3UIMOHHBIX, METPUYECKUX 3a/1a4;

—  IpeuMyliecTBa rpaduuecKoro crocobda npeactaBieHus nHpopMaluu;

— Tpaduyeckue GOpMsl.

Ymemn:

—  BOCHPUHHUMATH ONTUMAIILHOE COOTHOIIEHUE YacTel U 11eJI0r0 Ha OCHOBE rpaduyeckux Mojenei,
NPaKTUYECKH PEaTM3yeMBbIX B BHJIE YEPTE)KeH KOHKPETHBIX TPOCTPAHCTBEHHBIX OOBEKTOB;

—  HCIOJB30BaTh YEPTEXK, TEXHUUECKUI PUCYHOK JUIs TpapUUeCcKOro MpeACTaBICHUS TEXHUUECKUX
pELIEHHI;




— wucnonb3zoBaTh craHaaptel ECK/[, KOHCTPYKTOPCKYIO TOKYMEHTAIMI0 B MPOHM3BOJICTBEHHOM,
MIPOEKTHOM M MCCIIEI0BATEIHCKOM paboTax.

Braoemw:

—  OCHOBHBIMU NOHATHSIMH, CBSI3aHHBIMH C TpaMueCKUM MpecTaBIeHueM HHPOPMALIUH;

— rpaduYecKMMH CII0COOaMHU pelIeHHs] METPUYECKUX 3a7ad IPOCTPAHCTBEHHBIX OOBEKTOB Ha
YyepTekax, METO1aMu MPOELUPOBAHMS U U300paKeHUsI IPOCTPAHCTBEHHBIX (JOPM Ha MIOCKOCTH.

3. Kparkoe conep:kanue IUCHUIIHHBI:

Pazgea 1. O0mue npaBuJia BbINOJHEHUS YepTeKeil.

[IpaBuna BeimonHeHust U oopmienus ueprexeid B coorBerctBuu ¢ ['OCT. @opmarsl: pa3mepsl u
0003HaueHHE OCHOBHBIX M JONOJHMUTENbHBIX (opmaroB. Pacmonoxenue ¢opmaToB. Macmrab:
HATypaJbHbII MacumTad, CTaHJapTHBIE MAcIITaObl YMEHBIIEHUS U yBETHMYEHUs. JIMHUM: THUIIBI M TOJIIMHA
auHui. [pudT: THOB! 1 pazmeps! mpudToB. OCHOBHBIE HAIUCH I'PaUUECKUX U TEKCTOBBIX JOKYMEHTOB.

I'eomeTrprueckue nocrpoenus. ConpsKeHUs:: OCHOBHBIE BUbI U MpPABUjIa BBINOJIHEHUS. YKIIOHBI U
KOHYCHOCTHM: pacueT W IpaBuja HAHECCHMsI Ha dYeprexe. JleneHue OKPYKHOCTM Ha paBHBIE YaCTH.
HaneceHnnie BBIHOCHBIX U Pa3MEPHBIX JIMHUN HA YEPTEKE.

Pasnean 2. [IpoennpoBanne reomeTpu4ecKux puryp.

Meron npoexumii. Buasl npoenupoBanus. LleHTpanbHOe npoenupoBaHUE: LEHTP IPOCLHUPOBAHUSA,
IUIOCKOCTh INPOEKLMM, NPOELUpYyOIMe Jy4dd, npoekuuu. CBOMCTBAa LEHTPAIBLHOIO IPOELUPOBAHUS.
JlocTonMHCTBA ¥ HEAOCTATKU LEHTPAIbHOIO IPOELUPOBAHUSI.

[TapannensHoe npoenupoBanue. Hampasinenue npoenupyromux Jiydeid. CBOMCTBa IapajuleIbHOTO
npoeuupoBanus. llpoernupoBaHue KOCOyrojipHOE U HPSIMOYrojibHOe (oproroHaibHoe). (CBolcTBa
OpPTOrOHAJIBHOTO IMpoerpoBanusi. OOpa3oBaHue KOMIUIEKCHOTO uepTexa (3mopa Monxa). OpToroHajIbHbIN
yeprex Touku. Koopannatel Touku. [locTpoeHne Touku 1o ee KoopAuHaTaMm.

[Ipsimbie nuHuM. CnocoObl 3agaHus npsMod Ha dyeprexke. Kiaccupukanmuss nOpsMbIX 1O
PacIoJI0KEHUIO0 OTHOCUTENIBHO JIPYT Ipyra: IpsMble IepeceKaroluecs, napauieiabHble U CKPEIUBAIOLINECS.
Knaccugukarus npsMbeIX OTHOCUTENIBHO MJIOCKOCTEN MPOEKIUIL: MpsiMble OOIIEro U YaCTHOTO MOJIO0XKEHUS —
npsiMble YPOBHS U Ipoeuupyrouue. [IpunagiexxHocTs ToUky npsiMoid. Teopema o npoenupoBaHUM MPSIMOTO
yria.

[Tnockocte. CrocoObl 3amaHus IJIOCKOCTH Ha uepTexke. Kiaccudukanus mniaockocTed 1o
PAcCIONIOKEHUIO OTHOCHUTEJIBHO IUIOCKOCTEH MPOEKIMM: IUIOCKOCTH OOIIEro M YacTHOIO IOJIOKEHUS —
npoenupyrone 1 ypoBHs. [IprHaiexkHOCTh TOUKH U IPSIMOM TUIOCKOCTH.

Kpussle mnuuuu. Knaccuduxanms KpuBBIX: IUPKYJIbHbIE W JIeKaJbHbIE, 3aKOHOMEpPHBIE U
He3akoHOMepHbIe. [lopsaok kpuBoit nuHuu. [1n0ckue KpuBbIe JIMHUK BTOPOIO MOPSAKA: 3JUIUIIC, Tapadoia,
runepooia. [IpocTpaHCTBEeHHbIE KpUBBIE: IMIMHIPUYECKast U KOHUYECKasi BAHTOBBIC JINHUH.

[ToBepxHocTu. OOpa3zoBaHue U 33JaHHE TTOBEPXHOCTEHN Ha uepTeke (KMHEMAaTUYeCKUN U KapKacHBIN
cniocoOsl). [lonstue o0 ompenenutene mnoBepxHocTH. Kiaccudukanus mnoBepxHocTell: IuHeHuaTble U
HeJMHEeWYaThle, TOBEPXHOCTH BpalllEHUS, IOBEPXHOCTU C JABYMS HaIPaBISIOMIMUMU U IJIOCKOCTBIO
napajuieau3Ma. BUHTOBBIE NMOBEPXHOCTU. XapaKTEpHBIE JIMHMM IOBEPXHOCTEH BpAlllCHUSA: MEpUIUAHBI,
[JIaBHBIN MepUNaH, apajuiesiu, 3KBaTop, ropio. IIprHapiexkHoCTh TOUKH MOBEPXHOCTH.

I'eomerpuueckue Tena. [Ipoekiinn MHOTOTpaHHUKOB (TpaHHbIE T€OMETPUUECKUE Tela), B TOM YUCIIe
IpaBWIbHBIE (TETpa3Ip, reKcasap, OKTadap, A0JAEKadAp, MKOCadIp), Teaa BpalleHus (HWIHNHIP, KOHYC, 1Iap,
TOD).

Cummerpust reomerpuueckux ¢uryp. CuMMeTpusi OTHOCUTENIBHO IUIOCKOCTH, TPSAMOM, TOUKH.
CuMMeTpHs BpalleHUs, IOPSI0K OCH CUMMETPHH.

Omnpenenenre HaTypajdbHOM BEIMYMHBI OTpe3ka MNpsMOMl U miockod ¢urypel. OmnpeneneHue
HATypaJIbHOM BETMYMHBI OTpe3Ka MPSMOH CIIOCOOOM TMPSAMOYTOJBHOTO TPEYrojJbHUKAa M CHOCOOOM
IPOELUPOBAHNUS Ha IONOJHUTENBHYIO IIIOCKOCTh. [TocTpoeHne HaTypabHON BEIMYUHBI IIIOCKON (UTYPBHI.

Ilepeceuenne reomerpuueckux oOpa3oB. IlepecedeHne MHOTOTPaHHUKOB, MHOTOIpAaHHHKA C
MOBEPXHOCTHIO BpaileHus. [lepeceuenue moBepxHocTel BpalleHUs: JBYX MPOCHHUPYIOIIUX MOBEPXHOCTEH,
MpOELUpPYIOLIEH ¢ He mnpoenupyrouei. IlepeceueHue He NPOECHUPYIOLIMX MOBEPXHOCTEH BpAILECHHUS C
napajuleJIbHBIMU OcsiMU. TeopeMa o mepeceueHrnr COOCHBIX MoBepxHocTel BpaieHus. [loctpoenue nuHun
IIEPECEUCHNs] HE NPOSLUPYIOIIMX IOBEPXHOCTEH BpALIECHUS C IEPECEKAIOIIUMUCA OCSIMH METOJI0M
KOHIIEHTpHU4eckux cep. HacTHble ciaydau nepecedeHus IOBEpXHOCTEH BTOPOro nopsaka: reopema MoHxa
U €€ CIIE/ICTBHE.



Pa3nen 3. U3o0paxkenust npeameros no 'OCT 2.305-2009.

N3o6paxxenus. Buasl nzodpaxenuit mo 'OCT: Buabl, pa3pesbl, CEUCHHsI, BBIHOCHBIE AJIEMEHTHI.
OcHoBHble BUAbl. ['nmaBHBIN BHJI, TpeOOBaHUSA, NMPENbSIBIAEMblE K IJIaBHOMY BHUIY. JlOomoJIHUTENbHBIE U
MecTHBIE BUJIBI. Paszpessl, kinaccudukanus pa3pe3oB MO paCcIoNOKEHUIO CEKYIIEH MITOCKOCTH OTHOCUTENBHO
IUIOCKOCTEH MPOEKIMA: pa3pe3bl BEpTUKAIbHbBIC, TOPU30OHTANIbHBIE U HakJIOHHbIEe. Kiaccudukanus paspe3on
II0 YHUCIIY CEKYIIHUX IUIOCKOCTEH: pa3pe3bl MPOCTBIE M CIIOKHBIE —CJIOXKHBIE CTYIIEHYAThIE M CIIOXKHBIC
aoMmaHble pas3pe3bl. CoBMelleHHble M300paxeHus. MecTHble paspe3bl. CedyeHHs HaJOXKEHHbIE WU
BbIHECCHHBIE. BbIHOCHBIE 351eMeHThI. [IpaBuiia 0003HaueHHUS N300pakeHU.

Haknonnsle cedeHuss reomerpuyeckux Ten. llocTpoeHme NpoeKIMii M HATypajdbHBIX BEJIWYMH
reOMETpUUYECKUX Tel. HakIoHHBIE ceueHuss MHOTOIpaHHUKOB. BHIbl M IpaBWila IOCTPOCHMS CEUYECHUM
LWIMHIpA. 3aBUCUMOCTb BMJla HAKJIOHHOIO CEYEHMsI KOHYCa OT pAaCIOJIOKEHHUS CEKyIleW IUIOCKOCTU
OTHOCHUTEIIBHO OCH KOHyca. Hakionnble cedeHust mapa. IIpaBuiia mocTpoeHusT HAKIOHHBIX CEYEHUU
COUYJICHEHHBIX TEIL

AxcoHOMeTpHUecKue uepTexu uzaenuil. OopazoBaHue akCOHOMETpUUYECKoro yeprexa. [leppuunas u
BTOpHYHAs mpoekuuu. KodpduuueHTsl HCKaXeHHs aKCOHOMETpHUYecKoro ueprexa. llepexoxm ot
HaTypalbHbIX KO3((UIMEHTOB UCKAKEHUsI K IPUBEJICHHBIM. Buibl akconomeTpun. BoinonHenue yeprexeit
MHOTOYT'OJIbHUKOB M OKPYKHOCTEW B MPSIMOYTOJIbHON M KOCOYTOJIbHOM (FOPU30HTAIBHON U (PPOHTAIBHON)
U30METPUAX. AKCOHOMETPUYECKUE YEPTEIKU T€OMETPUUECKUX Tell. Pa3pe3sl B aKCOHOMETPHH.

[Ipumenenne oOpa3oB U METO/JOB HAUEPTATEIBHOW T'€OMETPUU ISl PEIICHUs (PU3UKO-XUMHUYECKUX
3agad. ['paduyeckoe n3obpaxeHne coctaBa MHOTOKOMIIOHEHTHBIX CUCTEM: OTPE30K COCTaBa, TPEYTrOJIbHUK
cocraBa, TeTpadJap cocTaBa. ['paduueckoe uH300pak€HUE CBONCTB MHOTOKOMIIOHEHTHBIX CHCTEM.
I'paduueckoe n300pa’keHUE CTPYKTYPhI BELECTB, IPUMEPbI H300pa’keHUS BELECTB.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3aueTHBIX B akanem.
Bunsr yue6HOI paboThI eIUHULIAX gacax
O01as TPy10€eMKOCTh JMCHUILIHHBI 0 Y4e0HOMY IJIAHY 4 144
KonrakTHas patora (KP): 1,3 48
Jlexumnm (Jlek) 0,4 16
[Ipaktuueckue 3anstus (I113) 0,7 24
JlaGopatopHble paboThI 0,2 8
CamocrosTeannasi pagora (CP): 2,7 96
PacueTHo-Tpaduueckue padboThb 1,9 68
[ToaroToBKa K KOHTPOJILHBIM paboTam 0,25 9
Jlpyrue BUJbl CAMOCTOSITENIbHONM PabOThI 0,32 11
IToaroroBka Kk caade 3auera 0,23 8
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3aver ¢
OLICHKOH

B 3auetHbIX
B actp. gyacax

Bunpr yue6HOM paboThI eJUHHIIaX
O0mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTaktHas padora (KP): 1,3 36
Jlexumwm (Jlek) 0,4 12
[Ipaktuueckue 3anstus (113) 0,7 18
JlaboparopHbie pabOTHI 0,2 6
CamocrositesbHas padora (CP): 2,7 72
PacuetrHo-rpaduueckre paboTsl 1,9 51
IToaroroBka K KOHTPOILHBIM paboTaM 0,25 6,75
Jlpyrue BUIBI CAMOCTOSITEIEHOM PabOTHI 0,32 8,25
IToaroroBka Kk ciaade 3auera 0,23 6
Bux koHTpoOJIs: 3a4eT / IK3aMeH 3auer ¢

OIIEHKOM




AHHOTanus padoyell NPOrpaMMbl JUCHUIIMHBI ' MexaHuka"
(b1.b.23)

1. Heap aucummimubl "MexaHuka" - HaydyuTh CTYIEHTOB TBOPUYECKOMY MOIXOAY K BBIMOJHEHHIO
WH)XEHEPHBIX PacyeTOB HAa MPOYHOCTb, KECTKOCTh M YCTOMUMBOCTb 3JIEMEHTOB KOHCTPYKLMH, IeTajlell U
y3J10B MaIlIMH U alnaparos.

2. B pe3yJbTaTe H3yYeHHs AUCHUILUIUHBI 00yYaIOLIUIiCS 110 MPorpaMMe CreNHAJUTETA J0/IKeH:

Obnadamye CleAyOIMUMU KOMIIETCHIIUAMU:
O6menpodeccnoHaTbHBIMU.

- CIOCOOHOCTBIO HCIOJIb30BaTh MAaTeMaTHUECKUE, €CTECTBEHHOHAYYHBIE W WH)KCHEPHbIC 3HAHUS
JUIS peeHus 3a1a4 cBoeil mpodeccronansHoi aesrenproctu (OITK-1).

- CIOCOOHOCTBIO  MPO(PECCHOHATBHO  HCIOJIB30BATh  COBPEMEHHOE  TEXHOJIOTUYECKOE U
aHAJIUTHYECKOoe O00OpYyIOBAaHUE, CIIOCOOHOCTbIO K IIPOBEIEHUIO HAYYHOIO MCCIEJOBAHUS U aHAIMU3Y
HOJIYYSHHBIX TPH ero mpoBeneHuu pe3yinbpratoB (OITK-2).

3namey:

— OCHOBHBIE YpaBHEHMsS U METOJIbl pEIICHUs 3a/Jad CONPOTUBIICHHS MaTepHalioB U JeTajiel
MalllVH;

— OCHOBHBIE METO/bl pPACYETOB HA IPOYHOCTb, JKECTKOCTb M YCTOMUUBOCTH 3JIEMEHTOB
KOHCTPYKIUH MalllMH U alapaTos;

—  OCHOBBI TEOpUU pacyeTa JeTajled U Y3J0B MAILIUH U alllapaToB XMMHYECKON TEXHOJIOTUH;

Ymemy:

—  TPOBOJUTH PACYETHI JIEMEHTOB KOHCTPYKIIMM Ha OCHOBE METOJI0OB COIPOTUBJICHUSI MaTEPUAJIOB;

—  paccUMTHIBaTh U KOHCTPYHUPOBATh J€TAJIM MAIIUH 10 UCXOIHBIM JaHHBIM;

—  TPOU3BOAMUTH PACYETHI MO OCHOBHBIM KPHUTEPUSAM pabOTOCIIOCOOHOCTH W KOHCTPYHPOBAHMS
JIeTajieil MaIluH;

Braoems:

—  HaBBIKaMM pacyueTa CONPOTHUBIIEHUS MaTepUaIOB aHATUTUYECKUMU METOJaMU;

—  HaBbIKaMM BbIOOpA MaTE€pHaJIOB MO KPUTEPHSIM IIPOYHOCTH;

—  pacyeTaMHM TUIIOBBIX J€Taleld MallWH, M0JIb3YACh cClipaBoYHOM uTepatypoi u 'OCTamu.

3. Kparkoe conep:kanue JIUCHUIIUHBI:
Beenenune
Ponp muctuniueel "Mexanuka" B (OpMHUpPOBaHUM MHKEHEpAa XMMHUKA-TEXHOJIOra. 'MexaHuKa' Kak OCHOBa
JUIs TIOHMMaHusi paloThl, YCTpoWcTBa U 0€30MacHOW SKCIUTyaTallud OOOpYIOBaHUS XUMHUYECKOTO
IIPOU3BO/ICTBA.

Pazgen 1 "Onpenenenue peakuuii onop. Pacrskenue-cxkaTrue”.

Pazgen 1.1. Onpenenenue peakiuii onop.

AOCOIIOTHO TBEpAOE TENO. DIIeMEHThI CTaTUKU. OCHOBHBIE MOHATHS. AKCUOMBI CTaTUKU. Y paBHEHUS
paBHOBecHs. CBSI3U U MX PEAKIIUH.

Pasznen 1.2. PacTsokeHne-cxxarue.

OcCHOBHBIE JIONYIIEHNS M NPHUHLHUIIBI CONPOTUBIEHUS MarepuainoB. Merox cedenunii. Hampsokenns,
nedopmanuu U nepemMenieHus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHUX YCWIMM, HampsyKeHUH U
nepeMenieHnii. CTaTUYECKU ONpEAETUMBIE U CTATUUECKU HEOTIpEAEIUMBIE 3a1aul. /luarpaMmsl pacTsyKeHU
JUISL TUTACTUYHBIX M XPYNKUX MaTepuaioB M UX XapaKTEepUCTUKH. JlomyckaeMmble HampspKeHUs. Y ClIoBHE
IPOYHOCTH MPH PACTHKEHUU (COKATHH).

Paznen 2 "Kpyuenune. U3rud".

Pazgen 2.1. Kpyuenue.

3axon ['yka npu casure. BHyrpeHHue cuioBble GpakTopsl Ipu KpydeHUH. HanpsbkeHus B CTEpIKHSIX
KpYTJIOrO CEYEHHUs. Y CIIOBUE IPOYHOCTH NPU KPYUEHHH.

Paznen 2.2. U3ruo.

['eomeTpruecKkue XapaKTEPUCTHKHU IUIOCKUX ceueHHUi. IToHsATHEe 4MCTOro M MmomepevyHoro M3rudoB.
[IpaBuna mocTpoeHus SMIOp MOMNEPEUHBIX CHJI M M3rMOaronMx MOMEHTOB. OmnpeseneHue HOPMalbHbIX



HaIpsOKEHUH. Y CI0BHE MPOYHOCTH Npu m3rude. OnpeeneHne KacaTeabHbIX HaNpsDKeHWH. ParmoHanbHbIe
(GOpMBI CEUCHHIA.

Pa3nen 3 "CioxHoe HanpsizKeHHOE COCTOsTHHE" .

Paznen 3.1. CiioxHOE HANPS>)KEHHOE COCTOSIHUE.

OCHOBBI TEOpUU HANPSHKEHHOTO COCTOSIHMSI M TUIIOTE3bl NMpo4YHOCTU. [loHsATHE HAaNpsSKEHHOTo
cocTosiHus. [ TaBHBIE MJIOMIAAKK U TTaBHbIE HanpspkeHus. O0o0menHbIi 3akoH ['yka. Haznauenue rumores
npo4yHocTy. [IoHsATHE S5KBUBAJICHTHBIX HAMIPSDKEHUN U KPUTEPUEB MPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCYABI.

ToHKOCTEHHBIE COCYIIbI XUMHUYECKHX MPOU3BOACTB. OmnpeeneHue HanpsHKeHU 1mo 0e3MOMEHTHOU
teopun. OcHOBHble nomyuieHus. BoiBon ypaBHenus Jlamnaca. PacueT TOHKOCTEHHBIX OO0OJIOYEK I1O
ypaBHeHUIO Jlamnaca ¥ o cTaHIapTU30BaHHON METOJUKE. Y CJIIOBUE IIPOYHOCTH.

Paznen 3.3. Pacder cxkaThiX CTep>KHEH HA yCTOMYMBOCTb.

VYcToiunBOCTh 37EMEHTOB KOHCTpYKUuWi. [loHATHe KpuTHueckod cuibl U Kod(dduimenta 3amaca
npoyHocTH. Pacuer kputumdeckod cwmibl 1o Ounepy. I[lpemensl mpumeHUMOCTH (GopMynbl  Dumepa.
[IpakTuueckuii criocod pacyera Ha yCTONUNBOCTD.

Paznen 4 " leranu mamuu".

Pa3znen 4.1. Coequnenue aeraneil MaluH.

Knaccudukanusa aeraneii MalmuH U anmnapaTtoB XUMUYECKUX MPOU3BOJICTB. Pe3p00oBbIe cOeqMHEHMUS.
Pacuer GONTOBBIX COCTUHEHMH MPH TONEPEYHBIX W TMPOJOIBHBIX Harpy3kax. lIImoHOYHBIE coearHEHMUS.
Hasnauenue v Buapl mmoHok. Pacder mimoHOK Ha cpe3 U cMatue. Buabl cBapku. O6macTb MPUMEHEHHUS.
Bunbl cBapHbIX m1BOB. Pacuer Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOUHBIX IIIBOB.

Paznen 4.2. Banbl u ocu, UX OMOPBI U COSAMHEHHUS.

Banpl, ux knaccupukamus u HazHadeHue. Ocu. IIpoeKTHpPOBOYHBIE pacyeThl BaJlOB U OCEH.
[TonmmnHUKY  CKOJBXKeHUs. Marepuansl Bkiaagbimei. [logmmnauky kavenus. [lpuHnunuambHOE
YCTPOMCTBO U OCHOBHBIE T'€OMETpUUYECKHEe pa3Mepbl. JlIOCTOMHCTBA, HEJOCTATKM M 00JacTU NPUMEHEHUS
MOJNIINITHUKOB KaueHusi W cKoibkeHus. [lpuBomnbie mydThl. Hasnauenue. Knaccuduxamums mydpt no
NPUHIUITY IeHCTBHA U XapakTepy padoTsl. [lopsanok mogdopa MypT U OCHOBBI IPOYHOCTHOTO pacyeTa.

Paznen 4.3. Mexanuueckue nepeaayu.

3ybOuaTteie mnepenauu. OkpyxHoe u paguanbHoe ycunusa. Penykropel. Ompenenenue u
knaccudukanus. [Ipumepsl cxem peTyKTOpoB.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akanem.

SIMHHIIAX qacax
OO6mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,8 64
Jlexruu (J1) 0,9 32
[Tpaktiueckue 3anstus (I13) - -
Jlaboparopus 0,9 32
CamocrositeanHnas padora (CP): 2,7 98
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 2,7 98
Bux xourpoas: 3auer ¢ O1leHKOI 0,5 3auyer ¢

onenkoii (18)
B 3auerHbIx B actp.

SIMHHIIAX qacax
O01mas TPyA0eMKOCTh JHCHHUILIMHBI 110 Y4eOHOMY IJIAHY 5,0 135
AyIUTOPHBIE 3aAHITHS: 1,8 48
Jlexruu (JI) 0,9 24
[Ipaktrueckue 3anstus (113) - -
JlaGopaTtopust 0,9 24
CamocrositesbHas padora (CP): 2,7 73,5
CaMoCTOsITeTbHOE H3YUCHHE PA3/ICTIOB AUCITUTUTHHBI 2,7 73,5
Buj xouTpoas: 3auer ¢ OleHKOM 0,5 3ayer ¢

onenkoii (13,5)




AHHOTanus padoveil NPOrpaMmbl U CHUTITTHHBI
" MarepuajioBeJieHHe U 3a1UTAa OT KOppo3un"
(b1.B.24)

1. Heau AUCHMIUIMHBI — IPHOOpPETEHUE CTYJIEHTaMH 3HAHWKW 00 OCHOBHBIX THIIaX, CTPOSCHUU W
CBOMCTBaX COBPEMEHHBIX KOHCTPYKIMOHHBIX M (YHKIIMOHAJIBHBIX HEOPTaHWYECKUX (METANTMYECKUX U
HEMETAJUIMYECKUX) W OpPraHWYECKUX (MOJTMMEPHBIX M YIJIEPOIHBIX) MaTePHUANIOB, HCIOJIb3YEMBIX, B
JaCTHOCTH, HpI/I HpOI/I3BOIICTB€ B3pBIB‘-IaTbIX BCIICCTB, cnoco6ax OILICHKHN " HpOI‘HO3I/IpOBaHI/ISI nux
AKCIUTYaTaIlMOHHBIX XapaKTEPUCTHK, METOJAaX W CPEACTBaX MCHBITAHWA M JHArHOCTHUKH, TEXHOJIOTHSX
MIPOMU3BOJICTBA MATEPHAJIOB U TOTOBBIX H3JICIHUH.

2. B pe3yJbTare u3yueHusl JUCHUILIHHBI 00yUYalommiicsi 10 NporpaMMe CielUAJIUTeTa T0JKeH:
Obaadoamse CIENYIOMUMA KOMIETCHIHSIMH .
O6menpodeccuoHaIbLHBIMU.

- CIOCOOHOCTBIO HCHOJb30BaTh MaT€MaTHYECKUE, €CTECTBEHHOHAYYHBIE W WHKCHEPHBIC 3HAHUS
JUIS peeHus 3a1a4 cBoeil mpodeccronansHoi aesrensaoctu (OIMK-1).

3namo:

— OCHOBHBIE KJIACChI COBPEMEHHBIX KOHCTPYKIIMOHHBIX U ()YHKIIMOHAJBHBIX HEOPTaHUYECKUX
(METATMYECKUX W HEMETAUIMYECKHX) W OpraHuyYecKux (MOJIMMEPHBIX U YIJIEPOJIHBIX) MaTepHANIOB,
UCIIOJIb3YEMBIX, B YACTHOCTH, MPU IPOU3BOJICTBE B3PHIBUATHIX BEILIECTB;

— COCTaB U CTPYKTYPY COBPEMEHHBIX KOHCTPYKIMOHHBIX U (DYHKIIMOHAIBHBIX HEOPTaHMYECKHX
(METa/NIMYeCKUX U HEMETAJUIMYECKUX) WU OpraHMYeCKUX (IOJIMMEPHBIX U YIVIEPOAHBIX) MaTepUasoB,
UCIIOJIb3YEMBIX, B YACTHOCTH, MPU IPOU3BOJICTBE B3PHIBUATHIX BEILIECTB;

—  XapaKTEePUCTHUKH COBPEMEHHBIX KOHCTPYKIHOHHBIX ¥ (PYHKIMOHAIBHBIX HEOPTraHMYECKUX
(METAITMYECKUX W HEMETAUIMYECKHX) W OpPraHUYeCKUX (TMOJUMEPHBIX U YIVIEPOAHBIX) MaTepHUaliOB,
UCIOJIb3YEMBIX, B YACTHOCTH, MPU IPOU3BOJICTBE B3PHIBUATHIX BEILIECTB;

— npuHATywo B Poccuniickoit denepanuu MapKUpPOBKY OCHOBHBIX IIPOMBIIUIEHHBIX MATEPUAJIOB;

—  B3aUMOCBSI3b MEXKIY CTPYKTYpOH, CBOWCTBAMU U YCIOBHSIMH OJKCIUTyaTalliM COBPEMEHHBIX
KOHCTPYKIMOHHBIX M (YHKIMOHAJIbHBIX HEOPraHMYEeCKUX (METaNIMYECKUX M HEMETaUNIMYeCKuX) U
OpraHu4ecKUX (MOJUMEPHBIX U YIIIEPOIAHBIX) MAaT€pPHUasIOB, UCIOIb3YEMbIX, B YACTHOCTH, TP MPOU3BOICTBE
B3pbIBYATHIX BEIIECTB.

Ymems:

— OLIEHWBAaTh M YNPAaBIATh CBOMCTBAMU COBPEMEHHBIX KOHCTPYKIIMOHHBIX M (DYHKIIMOHAJIbHBIX
HEOPraHMYECKUX (METAJUIMYECKUX U HEMETAJUIMYECKUX) U OPraHMYecKHX (IIOJMMEPHBIX U YIJIEPOAHbIX)
MaTEepUasoB, UCIOJIb3YEMBIX, B YACTHOCTH, IIPY IPOU3BOJICTBE B3PHIBUATHIX BEILIECTB;

— ToadupaTh MaTepuaibl ¢ BHICOKUMH HKCIUTyaTallMOHHBIMHM XapaKTEpPUCTUKAMHU JUIS 3aJaHHbBIX
YCIIOBHMM 3KCIUTyaTalllH;

— ONpeAensTh OCHOBHbIE CBOHCTBA (DYHKIMOHAJIBHBIX MAaTEpUANOB, IPUMEHSEMBIX Ui
IIPOU3BOJICTBA O0OPYJOBaHMS, COBPEMEHHBIX KOHCTPYKIMOHHBIX W (YHKIMOHAJIbHBIX HEOPTraHMYECKHUX
(METaJUTMYECKMX M HEMETANIMYEeCKUX) M OpPraHWYecKUX (MOJMMEPHBIX M YIJIEPOJHBIX) MaTepHasoB,
UCIIOJIb3YEMBIX, B YACTHOCTH, MPU IPOU3BOJICTBE B3PHIBUATHIX BEILIECTB;

—  TPOTHO3UMPOBATh PabOTOCHOCOOHOCTH COBPEMEHHBIX KOHCTPYKLIMOHHBIX U (DYHKIHMOHAJIBHBIX
HEOPraHMYeCKUX (METAJUIMYECKHX U HEMETAJUIMYECKHX) M OpPraHUYecKUX (TIOJIMMEPHBIX U YIJIEPOTHBIX)
MaTepuasoB, UCIOIb3YEMBIX, B YaCTHOCTH, PU MIPOU3BOJICTBE B3PHIBUATHIX BEIIECTB.

Bnaoems:

— METOJaMH OIIpe/ieJIeHHs] CBOWCTB COBPEMEHHBIX KOHCTPYKLIMOHHBIX M (PYHKIIMOHAJIbHBIX
HEOPraHMYEeCKUX (METAJUIMYECKUX U HEMETaJUIMYECKUX) M OPraHHYecKHUX (IOJMMEPHBIX U YIJIEPOIHBIX)
MaTepUasoB, UCIIOJIb3YEMBIX, B YACTHOCTH, IPU IIPOU3BOJCTBE B3PbIBUATHIX BEILIECTB;

—  TeXHOJIOTUSAMHU cOopa 1 00pabOTKU aHHBIX ISl HPUHSTHUS KOHKPETHBIX TEXHUYECKUX pEIIeHHN
pu pa3zpaboTKe TEXHOJIOTHYECKUX MTPOLIECCOB C TOUKH 3PEHUS TEXHUKO-3KOHOMHUYECKOH 3(PPEKTUBHOCTH.

3. Kparkoe conepxxanue IMCUMILIAHBI:

1. Beenenue.

MarepuanoBe/ieHUEe KaKk HayKa: LEIH, 33Jaydl M 3HaueHUe IucuuIuivHbel. OOmme TpeboBaHMS,
npeIbsABIseMble K MaTepraliaM B 3aBUCUMOCTH OT YCIIOBUIM HCIOJb30BaHUS WM SKCIUTyaTanuu. Pa3zsutue



HayKH 0 Marepuaniax. Poib pycckux y4yeHbIX B pa3BUTHUU Haykd. J[OCTH>KEHHS B 00JacTU CO3AaHUS HOBBIX
MaTepUasoB, UX MPUMEHEHUs. 3HaUYCHUE MATEPUAJIOB B Pa3BUTUU XUMHUKO-TEXHOJOTMUYECKHUX MPOLECCOB U
obecrieueHnu ux 0€30MacHOCTH.

2. OcHOBHBIE TIOHATUS O CTPOEHUM, CTPYKType M CBONCTBaX MarepuajoB. MeToapl H3y4eHHUs
CTPYKTYpPBI U CBOMCTB MaTepHUAIIOB.

Crpoenne marepuanoB. OCHOBHBIE THUIIbI KPUCTAJUIMYECKUX pemeTok. Kinaccupukanus KpucTayioB
0 TUIIaM CBS3U. AHHM30TpPONHUS CBOWCTB KpucTasioB. CTpoeHHE peanbHbIX KpucTauioB. JledexTs
peaIbHBIX KpPUCTAJJIOB M HX BIMSHHME HA CBOWCTBA METAJUIOB U cIulaBoB. (CBolcTBa AMCIOKALUI.
Kpucramnuzanus MeramuioB U cruiaBoB. Camonpou3BosibHas Kpuctaiusauus. Hecamornpou3sBosibHas
Kpuctaym3anus. Amopgubsie Marepuanbl. HanomaTtepuansl. AJIOTpONMYECKUE MPEBPALICHUS METaJUIOB.
CrpyKTypa HEMeTalNIn4eCKUX MaTtepuanoB. CTpOeHHE MTOJIMMEPOB, CTEKIIA, KEPAMUKH.

Cpoiictea MarepuanoB. Ilokazarenu cBoiictB. Kraccudukanus cBoiicTB. MexaHUYecKue,
¢u3nueckne, XMMHYECKHE, DKCIUTyaTallMOHHBIE M TEXHOJOTMYEeCKHe CBoicTBa MarepuanoB. [lokazarenu
MEXaHUYECKUX CBOMCTB, OMpe/eiseMble MPU CTATUYECKUX HCIBITAHUAX Ha pacTsikeHue W u3rud. Meroabl
omnpezeneHuss TBEpAOCTH MaTepuanoB. IlokazaTtenn MexaHMUECKHX CBOMCTB, OIpeleisieMble IpU
JUHAMUYECKUX U HUKINYECKUX UCIIBITAaHUSX.

3. ®U3UKO-XUMHUYECKUE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI TeOpHH CILIaBOB. JlMarpaMMbl COCTOSIHUA CIIaBOB. TepMuHBI U onpeneneHud. JluarpaMMbl
— "cocraB-cBoiicTBO". Pa3z0BbIil COCTaB CIUIABOB. 3aBUCUMOCTb MEXAY CBONCTBAaMH CIUIABOB U THUIIOM
nuarpammbl coctostHus. [Ipasuno H.C. Kyphakosa.

4. Metannuueckue MaTepualbl.

Kenezo u cnnaswl na e2o ocnoge. Cmanu u 4y2yHbi.

XKenesoyrnepoauctoie cmiaBbl. CTPYKTYypbl CILIaBOB JKene30-yriaepoi. JluarpamMmbl COCTOSIHMS
xKene30-1eMeHTUT. KoMIoHeHTHI, (ha3bl U CTPYKTYPHBIE COCTABIISIONINE CTajei U OeNbIX YyT'YHOB.

KoHCTpyKIIMOHHBIE METaJTIMYECKHE Marepuaibl. YTIJIEPOJUCTbIE U JIETUPOBAHHBIE  CTaJM.
Knaccudukanus craneif, ompeneneHue MOHATUA KadyecTBa craiu (TpeOoBaHUS K KauyecTBy). BrnmsHue
yIIepo/a U MOCTOSIHHBIX (TEXHOJIOIMYECKUX) MPUMECEN Ha KaueCTBO CTajd, METO/Ibl YIYYILEHUS KauecTBa
cTany (TOBBILIEHUE €€ KOHCTPYKIMOHHON NpPOYHOCTH). BiusHue Jerupyroniux 31eMEeHTOB Ha CBOICTBa
cranu. JluarpaMMbl COCTOSIHHS 5KEJI€30-JIETUPYIOIIUI AJIEMEHT.

L[semnvie memannvl u cnia8bl HA UX OCHOBE.

OO6mrast xapakTepUCTHKA U KJacCU(UKAIMA MEIHBIX CIIaBOB. JlaTyHu, OpOH3BI, METHO-HUKEIIEBbIE
CruIaBbl. AHTU(PUKIIMOHHBIE MeTalITMUecKue Matepuaibl. O0Ias XapakTepuCcTHKa aJFOMUHHUEBBIX CIIJIaBOB.
Jlepopmupyemblie alrOMUHUEBBIE CIUIABBI, JINTHEBbIE AIFOMMHMEBBIE CIUIAaBbl. ['paHylIHpOBAHHBIE CILIABBI.
OO11ast XxapakTepuCTHUKa MarHUEBbIX CIUIaBOB. [ledopmupyeMble MarueBble CIulaBbl. JINTbeBble MarHUEBbIE
CIUIaBbl. BiusiHHE JIETUPYIOIIKUX 3JEMEHTOB CTPYKTYpPY M Ha CBOMCTBA TUTAHOBBIX CIUIABOB. bepuiuuil u
CIUIaBBI Ha €ro OCHOBE. TyromiaBkue MeTaJuIbl U CIUIaBbl HA UX OCHOBE.

5. OcHOBBI KOPPO3UH METAIOB. [IpUHIUIIBI K METOBI 3aLIUTHI OT KOPPO3UH.

OcHOBHbIE IPUYMHBI KOppo3un MeTaisioB. [lokasarenu koppos3un. Knaccudukaius Koppo3nOHHBIX
MpOLECCOB. XUMHUYecKass Kopposus. ['azoBas kopposus. Koppo3us B KUAKOCTSIX — HEIIEKTPOJIUTAX.
OnekTpoxumuueckass Koppos3us. Kunernka snekrpoxumuyeckoid koppos3uu. Kopposuss MetannoB B
YCIOBUSAX TEXHOJOTUYECKHUX CPEJl XUMUYECKUX ITPOU3BOJICTB.

[IpyHIMIBI 1 METOABI 3aLIUTBHI OT KOppo3uu. Koppo3MOHHOCTONWKHE METAIUIMUECKUE MaTepHalbl.
MeTobl 3alIUTRl MAIIMH U allapaToB XUMHUYECKUX MPOU3BOJCTB OT KOPpo3uu. MHrHOUTOPBI KOPPO3HH.
ONEKTPOXUMHUYECKAs 3aIUTA. 3AIIUTHBIE IOKPBITHS.

6. Hemeranmnnueckrne MaTepuaisl.

Martepuransl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coequHEHH. CTpoeHHE M CBOMCTBA IOJHMMEPOB.
TepMopeakTuBHBIE M TEpMOIUIACTUYHBIE monuMepbl. CTpoeHue U cBoiicTBa IutactMacc. OCHOBHBIE
Pa3HOBUAHOCTH IPOMBIIIJIEHHBIX IOJIMMEPOB U IUIACTMACC. APMHPOBAHHBIE IOJUMEPHBIE MaTE€pHAJIBI.
["a30HaI0IHEHHBIE MJIACTMACCHI.

OCOOEHHOCTH CTpPOEHUs, CBOMCTBAa PE3WHOBBIX MaTepuaioB. Pe3uHbl 00IIero Ha3Ha4YeHWUs,
cHelualibHble PEe3UHBI U 00JaCTU UX IPUMEHEHHUSL.

Jlaxoxpacounsie marepuaisl (JIKM). OcnoBuele Buabl JIKM. Kpacku, n1aku, TpyHTOBKA, IINATIEBKA.



Kepamuueckue marepuansl. KOHCTpyKIIMOHHAs, HHCTpyMEHTaJbHash M TEXHUYECKas KepaMHuKa.
Heoprannueckoe crexno. Knaccudukamusi cTexon mo Ha3HaueHWI0 W oOnactu npumeHeHus. CHUTaUIbL
I'padut. AcOect. CBoiicTBa M 00IaCTH MPUMEHEHHS.

CMma3ouHble Macila, IUIACTUYECKUE CMa3KM, TBEplble cMa30uyHble MaTtepuanbl. (CMa3o4HoO-
OXJIQXKJAIOIHIE KUIKOCTH.

JIpeBecHbIe MaTepraisl.

Kommnozunmonnsie Matepuansl (KM). OOmias xapakTepucTHKa KOMIIO3MIIMOHHBIX MaTEpHUasIoB.
HucnepcHo-ynpouennbie KM, cnoucteie KM, BosiokHucteie KM. KoMmno3unuoHHbIE MaTepuaibl Ha
MeTaJUTMYecKoi 1 HeMmeTaundeckoil ocHoBe. CAII (cnedyeHHble aqtOMHUHHEBBIE MOpOIKH). Kepamuueckue
KOMITIO3UIIMOHHbIE MaTepHalbl. [ MOpHIHbIE KOMIIO3UIIMOHHBIE MAaTEPUAIIBI.

7. DOKOHOMHUYECKH 00OCHOBAHHBIN BHIOOP MAaTEPUAIIOB JIJIsl KOHKPETHBIX IIETIEH.

Bb160p KOHCTPYKIIMOHHBIX MaTepUaioB JUisi KOHKPETHOTO TEXHOJOorn4yeckoro mnpouecca. Kpurepuu u
QITOPUTM BbIOOpA KOHCTPYKLIMOHHBIX MaTepHaoB. DKOJOIMUYECKHE aCTIEKThl MATCPUAIOBEICHHS M 3aIUTHI
METAJIJIOB OT KOPPO3HH.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3aueTHBIX B akanewm.
Bunst yueOHOI paboThI €JUHHULIAX yacax
O01mas TPyI0eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
Kounraktnas pa6ora (KP): 1,3 48
Jlexmum (JIek) 0,9 32
ITpaktryeckue 3ansatus (I13) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KonTtakTHas camocrositenbHast pabora 11 0,2
CamocTosTeNnbHOE U3Y4YE€HUE Pa3/ieloB AUCHUILUIMHBI ’ 39,8
Buj koHTpoJIsA: 3a4eT / IK3aMeH 3ayer
B 3auerHbIX B actp.
Bunpt yueOHoI pabOTHI €AMHUIAX yacax
O01mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 3 81
Konraktnas pa6ora (KP): 1,3 36
Jlexuuu (JIek) 0,9 24
[Tpaktuueckue 3ansatus (I113) 0,4 12
CamocrositesibHas padora (CP): 1,7 45
Pedepar 0,6 15
KonrtakTHas camoctosTenbHas pabora 11 0,15
CaMOCTOSITENBHOE U3YUYEHHUE DPA3/AEIO0B TUCIUILIMHBI ' 29,85
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer

AHHOTanus padoyeil NPOrpaMmbl U CHUIIIHHBI
" JIeKTPOTEeXHNKA U NPOMBIIIEHHAS 3JIeKTPOHUKA"
(b1.B.25)

1. Heab aucuMmaMHbl "DJIEKTPOTEXHUKA M IMPOMBIIIJIEHHAs 3JeKTpoHUKA" - (opmupoBaHHe Yy
oOydaromuxcsi KOMIETEHIMH, OO0eCleunBalomuX TEOPETUUECKYI0 M  TMPAKTUYECKYI0 [OATOTOBKY
BBIITYCKHHUKA, YMEIOIIETO BBIOUPATh U AKCILTyaTUPOBATh AJIEKTPOTEXHUUECKUE U DIIEKTPOHHbIE YCTPOMCTBA,
BJIQ/ICIONIETO  HAaBBIKAMHU  HCMOJb30BAaHUS  COBPEMEHHBIX  HMH()DOPMALIMOHHBIX  TEXHOJOTMH  AJs
aBTOMATU3MPOBAHHOIO MOJEIMPOBAHUS U PACYETA MIEKTPUUECKUX U AIEKTPOHHBIX LIEHEN.

2. B pe3yJbTaTe H3y4eHHs! AUCHHUILINHBI 00Y4YaIOLIUICS 110 NPOrpaMMe CIeNHAJUTETa J0JIKeH:
Obaadoams CIENYIOMUMA KOMIETCHIUSIMH .



O6menpodeccnoHaTbHBIMU:

- CIOCOOHOCTBIO HCIOJIBb30BaTh MaTeMaTHYECKUE, €CTECTBEHHOHAYYHbIE M HHXKCHEPHBIC 3HAHUS
JUISL peleHus 3a7a4 cBoeil mpodeccruonanshoi aesrenpaoctr (OITK-1);

- CIOCOOHOCTBIO  MPO(PECCHOHAIBHO  HCIOJIB30BATh  COBPEMEHHOE  TEXHOJIOTUYECKOE U
aAHAIUTUYECKOEe O0OpYyIOBaHHE, CIIOCOOHOCTHIO K IIPOBEJICHUI0 HAYYHOTO UCCIECJOBAHMUS M aHAIU3Y
MOJIYYCHHBIX TIPH €ro npoBeaeHuu pe3yinbratos (OITK-2).

3namey:

—  OCHOBHBIE ITOHSTHSI, ONPEAEIICHUS U 3aKOHBI AIEKTPUUECKUX LIETIEH;

—  METOAbl MOJENMpPOBAHMS, aHalIM3a M pacuéra Lenel IOCTOSHHOIO U IEPEMEHHOIO TOKOB,
METOJI0JIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHUH;

—  YCTpPOMCTBO W MPHUHIMIBI PAaOOTHI AJIEKTPOTEXHUUYECKOIO M AIIEKTPOHHOIO O0OpYyIOBaHMS,
TpaHcPOPMATOPOB, AIEKTPUUECKUX MAIINH, HCTOYHUKOB TUTAHUS,

Ymemy:

— IPUMEHATHh TEXHOJIOTMM MOJAEIIMPOBAHUA, aHAIN3a, pacyéTa M 3KCIUTyaTalluh 3JIEKTPUUYECKUX
CeTeil, MPOMBIIIJICHHOTO AJIEKTPOOOOPYIOBAHUS U SJIEKTPOHHBIX MTPUOOPOB,;

— BBIOMpaTh OJEKTPOTEXHUYECKOE U DIIEKTPOHHOE OOOpyJOBaHWE ISl pPELICHHS 3a/1ad
IIPOEKTUPOBAHUS U PEATTU3ALUN XUMUKO-TEXHOJIOTMUECKUX MPOLECCOB U POU3BO/ICTB;

Braoems:

—  METOJaMH MOJEIMPOBAHUS U pacuéTa dJIEKTPUUECKUX U SJIEKTPOHHBIX LIETIEH;

— HaBbIKAMM TPAKTUYECKON pPabOTBI € DJIEKTPUYECKOM ammapaTypol M 3JIEKTPOHHBIMH
YCTPOMCTBAMH.

3. Kparkoe cojep:kaHue JUCHUIINHBI:

Beenenne. [Ipenmer, OCHOBHbIE TOHATHUS, METOJIOJOTHSL AJIEKTPOTEXHUKHU U 3JIEKTpoHUKH. KpaTkue
UCTOPUYECKHE CBEJICHUS. 3a7aul U MECTO Kypca B IIOJrOTOBKE OaKanaBpa TEXHUKH U TEXHOJIOTHH.

Pasjnen 1. DiekTpuyeckue nenu

1.1. OcHOBHBIE ONpEEIICHUs, OIUCAHUS TAPAMETPOB U METOJIOB pacu€Ta AIEKTPUUECKUX LIETEH.

OCHOBHbBIEC OHATUS U 0003HAYEHHUS INEKTPHUECKUX BEJIHMUUH U 3JIEMEHTOB 3JIEKTPUYECKUX IIeTel.
OcHoBBI 371€KTp0oOe30nacHOCTH. OCHOBHBIE MOHSATHS TEOPUU EKTpUUecKuX 1eneil. OCHOBHbIE IPUHLUIIBI,
TEOPEMBl U 3aKOHBI JJIEKTPOTEXHHKH. METOapl MOAEIMpPOBAaHUSA, aHaIW3a M pacdy€ra JIMHEWHBIX
INEKTPUYECKUX LIeTIel TTOCTOSIHHOTO TOKa.

1.2. DnexTpuyeckue U3MEpeHust U IpUuOOpHI.

Metoapl  U3MEpEeHHsI  DIEKTPUYECKMX  BEJIMYMH: IMpsIMble U KOCBEHHbIE. AHaJIOTOBbIE
JJIEKTPOU3MEPUTENbHBIE U HU(POBBIE 3JIEKTPOHHbIE MPUOOPHI: YCTPOUCTBO, MPUHIMI JAEHCTBH, 00JIACTH
NpUMEHEHHUs. V3MepeHne 3JIeKTPUUYECKUX BEJIUYMH: TOKOB, HAIPSHKEHWH, CONPOTHBICHUN, MOIIHOCTH U
SHEpPTUHU.

1.3. AHanu3 u pacy€T TMHENHBIX LIeTIEN IEPEMEHHOTO TOKA.

CrniocoOpl mpesacTaBieHus (B BUAE BPEMEHHBIX JIUarpamMM, BEKTOPOB, KOMIUIEKCHBIX YHUCEN) U
napameTpsl (aMIUTUTY/A, 4acToTa, HadanbHas (pa3a) cuHycouJanbHbIX (YHKUMNA. MrHOBEHHOE, CpeaHee U
JEHCTBYIOINEE 3HAYCHHS TEPEMEHHOTO CHHycoWmanbHOro Toka (Hampspkenuss u JJ[C). AKTHBHOE,
PEaKTHBHOE W TOJHOE CONPOTHUBICHHMS BETBU. MOIIHOCTh B ILEMAX nepeMeHHoro Toka. Koadduuument
MOIIIHOCTH (COS(()) M €ro TEXHUKO-IKOHOMUYEeCKoe 3HadeHue. [I[pruMeHnenne anreOpsl KOMIUIEKCHBIX YHCEIT
B 2JIEKTPOTEeXHUKE. KOMIUIEKCHBIN METOJT pacuéTa JUHEHHBIX LeNell NEPEMEHHOr0 ToKa. banaHnc MolHoCTH
B LIETIAX MEPEMEHHOIo TOKa. Pe30HaHCHBIE SIBIEHHS B AJIEKTPUYECKUX Lensx. Pe3oHaHC HampsbkeHUM u
TOKOB. AHaJIM3 U pacu€T Tpex(daszHbIX Lerneil MepeMeHHOro Toka. ABTOMAaTU3UPOBAaHHOE MOJEIMPOBAHUE U
pacuér 3NIEKTPUUECKUX U 3JIEKTPOHHBIX (ImakeTsl mporpamMM MultiSim, Mathcad, Excel).

Pa3nea 2. DiieKTpOMarHuTHbIe YCTPOHCTBA U JJIEKTPHYECKHE MaIIMHbI

2.1. TpancdopmaTopsl.

Ha3nauenue u o6nactu mpuUMEHEHHS TpaHCHOPMATOPOB. YCTPOMCTBO W NPUHIMN JIeHCTBUA
onHo(azHoro TpaHchopMaropa. AHaIU3 IIEKTPOMATHUTHBIX MPOIECCOB B TpaHchopmaTope, cxema
3amerenus. [lorepu sHeprun B Tpanchopmarope. BHenrHue xapakTepucTUKH.

2.2. ACUHXpOHHbIE MalINHBbI.



YCTpoiCTBO W MPUHIUIT JACUCTBUS Tpex(asHOro aCHHXPOHHOTO JBHTaTels. MexaHW4YecKue u
paboune XapakTepUCTUKHU. ODHEpreTuyeckue auarpamMmbl. [lyCK  aCHMHXPOHHBIX  JBUTATelled ¢
KOPOTKO3aMKHYTBIM U (ha3HBIM pOTOpOM. PeBepcrupoBaHue U peryJinpoBaHUe YacTOThI BpalllEHUSI.

Pa3nea 3. OCHOBBI 2JIEKTPOHUKH

3.1. DnemenTHas 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOMCTB.

[TonmynpoBotHUKHK. YCIIOBHBIE 00O3HAYECHMS, MPUHLMUI JCHCTBUSA, XapaKTEPUCTHKH M Ha3HAuCHHE
MOJIYTIPOBOJHUKOBBIX JHO/0OB, TPAH3UCTOPOB, TUPUCTOPOB. VHTErpanbHble MUKPOCXEMBI, UX Ha3HAUYCHUE,
KJaccu(uKaus 1 MapKUPOBKa.

3.2. UcTOYHUKH BTOPUYHOTO 3JIEKTPOMUTAHUS U YCHIIUTEIH IEKTPUYECKUX CUTHAIIOB.

[TonynpoBOIHUKOBBIE BBINMPSAMUTENH: Kiaccu(UKaIMs, OCHOBHbIE MapaMeTphl, CXeMbl U MPHUHIIMII
paboTel  BeIIpAMUTENSA. nekTpuueckue (GuiabTpsl. Kiaccupukanuss W OCHOBHBIE XapaKTEPUCTHKH
yeunutened. OOpaTHble CBsi3W B onepaluoHHbIX ycunutensax (OY), ux BIUsSHUE Ha MapamMeTpel U
XapakTepUCTHKH ycuuTesst. OCHOBHBIE THIIBI ycuinTeneil Ha 6aze OV.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3aueTHbBIX B akanem.

Bunst yue6HOI paboThI eAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHUILIMHBI 110 Y1eOHOMY IIaHY 4 144
KonraktHas pa6ora (KP): 1,3 48
Jlexumu (Jlek) 0,4 16
[Tpaktueckue 3anstus (I13) - -
Jlaboparopus 0,9 32
CamocrositesbHas padora (CP): 1.7 60
KoHnTposabsHbie paboThl 11 40
CamocTosTeIbHOE U3YYEHHE Pa3/IeOB AUCIUILINHBI 0,6 20
Bu koHTpOJIs: 3a4eT / IK3aMeH 1 sk3amen (36)

B 3aueTHbBIX B actp.

Bunpt yueOHoI pabOThI eANHULAX yacax
O0mas TPyA0eMKOCTh JMCIHMIIIMHBI 10 Y4eOHOMY IVIAHY 4 108
KonTaktHas padora (KP): 1,3 36
Jlexumm (Jlek) 0,4 12
[Tpaktrueckue 3anstus (113) -
JlaGopaTopus 0,9 24
CamocrositesbHas padora (CP): 1.7 45
KontpomnbHbie paboThbl 1,1 30
CamocTosiTeTbHOE H3YUYCHHE PA3/IeIOB JUCITUTITMHBI 0,6 15
Bujx koHTpOJS: 3a4eT / IK3aMeH 1 sk3amen (27)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMILIIHHBI
"IIpouecchl U annapaTbl XUMUYECKOIl TeXHoJ0ruu"
(51.b.26)

1. Hean nucuumauHbl — BMecTe ¢ Kypcamu oOmIed XUMUYECKOW TEXHOJIOTUH, XMUMHUYECKUX
MIPOIIECCOB U PEAKTOPOB U APYTUMHU CBS3aTh OOIIECHAYYHYIO W OOMIEHHKEHEPHYIO MOJTOTOBKY XWMHKOB-
TEXHOJIOTOB HAa OCHOBE HW3YYEHHUS OCHOB THJIPABIMYECKUX, TEIUIOBBIX W MAaCCOOOMEHHBIX IPOIIECCOB
XUMUYECKON TEXHOJIOTHH, YTO HEOOXOAMMO TIPU MOJATOTOBKE CIEIUATMCTOB 10 JAHHOMY HAIIPaBICHUIO IS
Hay4HO-UCCIIEI0BATEILCKOM, MPOU3BOICTBEHHO-TEXHOIOTUYECKON U IKCIIEPTHOM eI TEIbHOCTH.

2. B pe3yJbTaTe H3y4eHHs AUCHHIUINHBI 00YYAIOIIUICS 10 MPOrpaMMe CIeNHAJIHTETA T0JIKEH:
Obaaoams crienyromumu obmenpodeccruonanbHbiMu (OITK) koMmeTeHITUsAMU:




- CIOCOOHOCTBIO WCIOJIB30BaTh MAaTEMATHUUYECKUE, €CTECTBEHHOHAYYHbIE UM WHKCHEPHBIC 3HAHUS
JUTSL pelIeHus 3a1a4 cBoeit mpodeccruonanbhoi aesrenproctu (OITK-1);

- CHOCOOHOCTBIO  MPO(ECCHOHAIBHO  HCIOJB30BaTh  COBPEMEHHOE  TEXHOJIOTUYECKOE |
AHAJIUTUYECKOE O0O0pYyIOBaHHE, CIIOCOOHOCTBHIO K IPOBEICHUI0O HAYYHOTO HCCIEIOBaHHUS U aHaIHU3y
MOJIYYCHHBIX TPH ero npoBeaeHuu pe3yinbratoB (OITK-2).

3namy:

—  OCHOBBI TEOPHH MEPEHOCA UMITYJIbCA, TEIJIa U MAaCCHI;

—  TPUHIUIB PU3UIECKOTO MOJICTHPOBAHUS TPOIIECCOB;

—  OCHOBHBIC YPaBHEHHUS JIBHIKECHHUS KUJIKOCTEH;

—  OCHOBBI TEOPUH TEIUIONEpEaayu;

—  OCHOBBI TEOPUHU Maccolepesaud B CUCTeMax CO CBOOOTHOM M HEMOJABIKHOM I'paHULEH pa3jena
has;

—  THUIIOBBIE TPOIECCHl XUMHUYECKOM TEXHOJOTHH, COOTBETCTBYIOLIME ammaparbl U METOAbl UX
pacuera;

—  METOAbl MOCTPOCHUS SMIUPUUECKUX M TEOPETUUYECKHX MOJENCH XUMHUKO-TEXHOJIOTHMYECKUX
MPOILIECCOB.

—  OCHOBHBIC NMPUHIIUITBI OPTaHU3AIMH MPOIECCOB XUMUYECKON TEXHOJIOTHH.

Ymemn:

—  OINpeAensTh XapakTep ABUKEHMS KUAKOCTEH M ra3oB; OCHOBHBIE XapaKTEPUCTHKU MPOIIECCOB
TEIUIO- U Maccomepeaayu;

—  paccuMTHIBaTh MapaMeTphl W BBIOUpATh ammaparypy JUisi KOHKPETHOTO TEXHOJIOTHYECKOTO
nporecca;

—  pacCUMTHIBATH OCHOBHBIC XapaKTCPUCTHKU XUMHUKO-TEXHOJIOTHUYECKOTO IpOIecca, BHIOMPATH
paLMOHATIBHYIO CXEMY IIpoLiecca.

Braoemu:

— METOJAaMH TEXHOJIOTMUECKHX pPAaCueTOB OTACIBHBIX Yy3JI0OB M JeTale XHUMHYECKOTO
000pyI0BaHNS;

—  MEeTOoJaMH OMpEeJeIeHUs PalliOHATBHBIX TEXHOJOTHYECKUX PEKUMOB pabOThI 000y I0BaHUS.

— MeToJaMH aHaluM3a M pacyeTa TPOIECCOB B MPOMBINUICHHBIX ammapaTax, BbIOOpa UX
KOHCTPYKIIUH, OTIpe/IeJIeHHs] TEXHOJOTHYECKHX MoKa3aTesel padoThl anmapaTosB.

3. Kparkoe conep:kanue QTUCHUIIAHBI:

Pa3znen 1. I'mapoauHaMuyeckue mpouecchbl M anmaparbl XMMHYeCKOW TeXHOJIOrHM. OCHOBBI
TEOpHH sBJIEHUN nepeHoca. OOIIMe 3aKOHOMEPHOCTH T'HJIPOAMHAMUKY, TEIUIONepeadl U Macconepeaayn.
Kunkoctu u ra3el. ['maponunamuka. Teuenue B TpyOax u kananax. [lomobHoe mpeobpa3oBaHue ypaBHEHUS
HaBre-Ctokca. bespa3smepHble mnepeMeHHBbIE - KpUTEpUH TMIpOAMHaAMHueckoro mopoous (Diinepa,
Pelinonbaca, @®pyna, TOMOXpPOHHOCTH), UX (U3NYECKUH CMBICH; MapaMEeTpUUYECKUe KpPUTEPHH.
KpurepuanbHoe ypaBHEHHME IBUKEHUS BSI3KOM JKuAKOCTH. BpiGop ckopocreit motokos. Ilepemernenue
JKUJKOCTEN U Ta30B C IOMOIIBIO MAIIIVH, ITOBBIIIAOIINX JaBICHUE.

Pa3nea 2. TenuioBbie mponecchl H anNapaTbl XMMHYECKONH TEXHOJIOTHH.

OcHOBHbBIE TEIJIOBBIE MpOIECCHl B XUMHUYECKOM TexHosoruu. [luddepenunansHoe ypaBHEHUE
nepeHoca 3Hepruu B (opme TeruioThl. KOHBEKTHMBHBIA NEepeHOC TEIIOTHl. PaauaHTHBIN TemonepeHoc.
Temonepeaya B HOBEPXHOCTHBIX TEMIOOOMEHHHUKAX.

Pazgnen 3. Ilpomeccsl W anmaparbl pasjejieHHsl TOMOreHHbIX cucreM. (OCHOBHBIE
Maccoo0MeHHbIe IIPOLECChI).

OcHOBBI MaccOOOMEHHBIX mporeccoB. uddepeHnnanbHoe ypaBHEHHE KOHBEKTHBHOTO MEpeHOca
Macchl B OMHapHBIX cpenax. Macconepenadya. MarepuanbHblii OalaHC HENPEPBHIBHOIO YCTAHOBUBILETOCS
nporecca. Pacuer MaccoOOMEHHBIX MpPOIECCOB M almaparoB Uil CHCTEM C OJHHM pacHpeiesieMbIM
KOMITIOHEHTOM.

Pacuer MOICPCYHOTO CCUCHUA (nHaMeTpa) KOJIOHHBI; HOPCACIBbHO OOMyCTUMAass U 3KOHOMHYCCKH
ONTUMAJIbHAsl CKOPOCTH CIUIOMHON (pa3pl. OCHOBBI pacyera BBICOTBI MAacCOOOMEHHBIX amMapaTroB C
HETPEPbIBHBIM U CTYNEHYaThIM KOHTakTOM (a3. OOImume NpUHLIKIBI YCTPOMCTBa M KIIAcCH(PHKAIUS



amnmapaToB IS MaCCOOOMEHHBIX MPOIECCOB B CHCTeMax 'ra3(map)-KuaKocth"'. OCOOEHHOCTH KOHCTPYKIIUMA
abcopOepoB. OCHOBBI pacueTa U arnmnaparsl s JUCTUIUISIINH.

Pasnen 4. OcHoBHbIEe rHApOMexaHuYecKHe mnpouecchl. Ilpouecchl m anmaparbl pa3jesieHus
reTeporeHHbIX CUCTEM.

Paznenenuie ®UAKUX U Ta30BbIX TETEPOr€HHBIX CUCTEM B IIOJIE CHUJ TSDKECTH. TedueHue uepes
HCIMOABMXKHBIC 3CPHUCTBIC W IICCBAOOXMUKCHHBIC CJIOH. q)I/IJIBTPOBaHI/IC CyCH€H3I/If/'I H OYHCTKa Ia3oB OT
nbUIei Ha punbTpax.

4. O0beM yueOHOW JUCUMIIJIMHBI

. Bcero V cemectp VI cemectp
Bunbr yueOHOM paboThI
3E. AK. 4ac. 3E AK. yac. 3E AK. yac.
Obwasn TPYAOEMKOCT | 44 396 5 180 6 216
JAUCIHUTLTHHBI
KonraktHas pa6ora (KP): 45 160 1,8 64 2,7 96
Jlexumnm (Jlek) 1,8 64 0,9 32 0,9 32
[Ipakruyeckue 3ansatus (I13) 1,8 64 0,9 32 0,9 32
Jla6.paboThl 0,9 32 - 0,9 32
CamocrosiTesibHas padoTa 45 164 22 80 23 84
(CP):
Buxy WMTOroBOro KOHTPOJIS: ) 79 1 36 1 36
IK3aMeH
Bcero V cemecTp VI cemectp
Bunsl yueOHoM paboTh
3E. Actp. 3E Actp. 3E Actp.
Jac. Jac. Jac.
Oomasn TPYA0EMKOCTh 11 297 5 135 162
JAUCIHUTITUHBI
KonrakTHas patora (KP): 45 120 1,8 48 2,7 72
Jlexumnm (Jlek) 1,8 48 0,9 24 0,9 24
[Ipaktuueckue 3anstus (I113) 1,8 48 0,9 24 0,9 24
Jla6.paboTsI 0,9 24 - 0,9 24
CamocrosiTesibHas paboTa 45 123 22 60 23 6
(CP):
Bua  MTOrOoBOro KOHTPOJIA: 2 54 1 27 1 27
IK3aMeH

AHHOTanus padoveil NPOrpaMmbl U CHUIIITHHBI
" O0mas xuMu4YecKast TeXHOJIOTHS"
(b1.B.27)
1. Heap AucHMIUIMHBI: TpHOOpeTeHHEe OOydYaroIMMUCS 3HAHMM OOMIMX XUMHUYECKHX IMPOU3BOJICTB,
npo0JeM CHHTE3a U aHaJIM3a XUMHUKO-TEXHOJIOTHUECKUX CHCTEM.

2. B pe3yJbTaTe U3y4yeHHs AUCHUIINHBI 00YYAIOLIUICS 10 MPOrpaMMe CreNHAJUTETA T0/IKEH:
Obnadams cnenyrouumu oodmenpodeccnonanbHbiMu (OITK) xomneTeHIUsIMH

- CIIOCOOHOCTBIO HCIIOJIB30BaTh MAaTEMAaTUYECKHE, €CTECTBEHHOHAYYHbIE W WH)KCHEPHBIC 3HAHUS
JUTS pelIeHus 3a7a4 cBoeil npodeccronanbHoi aesrenbroctu (OIMK-1).




3namy:

— OCHOBHBIE IPUHLIMIBI OpPraHMU3AlMM XUMHUYECKOI'O IIPOU3BOJCTBA, €r0 HEpapXUUYECKOU
CTPYKTYDPBI;

—  METOJbl OLIEHKU YPPEKTUBHOCTHU IPOU3BOJICTBA;

—  001Me 3aKOHOMEPHOCTH XMMHUYECKHX MPOLIECCOB; OCHOBHBIE XUMUUECKUE POU3BOCTBA.

Ymemn:

—  paccUMTHIBaTh OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO IPOLIECCa;

—  BbIOMpaTh palMOHAIbHYIO CXEMY IIPOM3BOJICTBA 33JaHHOIO IIPOJYKTA;

—  OIICHMBAThH TEXHOJIOTMYECKYIO A(PPEKTUBHOCTH IPOU3BO/ICTBA.

Braoemu:

—  MeToJaMH aHain3a Y3PPEKTUBHOCTH PaOOThl XUMUYECKHX MPOU3BOJICTB.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

Pa3znea 1. BBenenue. Xummnueckoe mpou3BoOACTBO.

XuMuUeckass TEXHOJIOTHs Kak Hayka. [loHatme o XxummyeckoMm mnpousBoactBe. O0mue (QyHKIHH
(MHOTOYHKITMOHAIBHOCTE) ~ XMMHYECKOTO  Mpou3BocTBa. OOmas  TEXHOIOTHYECKas  CTPYKTypa
XMMHUYECKOro Mpou3BojacTBa. OCHOBHBIE ONEpallMd B XUMHUYECKOM Ipou3BojcTBe. (OCHOBHBIE
TEXHOJIOTUYECKHE KOMIIOHEHThl. KauecTBeHHble M KOJIMYECTBEHHbIE IOKa3aTeau 3(PPEeKTUBHOCTU
XUMHYECKOT0 Mmpon3BojacTBa. Kiaccugukamnus ceippsi. BropuaHoe cbipbe (0TX0/bI TPOM3BOACTBA U OTXOJIBI
norpebseHusi). Boma kak cCplppe M BCHOMOTaTENbHBIH KOMIIOHEHT XHMHUYECKOIO IPOMU3BOJICTBA.
[TpomblinienHass  BoxomoArotroBka. OpraHuzanuss BoJo0OOpOTa HAa  XMMHMYECKOM  HPEANPUSATHH.
OHEeproeMKOCTb XUMHUUYECKOro Mpou3BoJcTBa. OCHOBHbBIE BUABI YHEPreTUUECKUX pecypcoB. [lepBuuHble n
BTOpPUYHBIE JHEpreTHUecKkue pecypcbl. Mepapxuueckas opraHu3anusi MPOLECCOB B  XMUMHUYECKOM
IPOU3BOJACTBE. METO0JOTHYECKUE OCHOBBI XMMHUYECKOW TEXHOJIOTMM KaK HAyKH: CHCTEMHBIH aHaJIN3
CJIO’KHBIX CXEM U B3aUMOJCHCTBUI UX 3JIEMEHTOB.

Paznen 2. ®u3nKo-XUMHUYECKHE OCHOBbI XHMHYECKHX MPOIECCOB.

DOU3NKO-XUMHUICCKIE 3aKOHOMCPHOCTU XUMHUYCCKUX HpeBpaHIeHI/IfI — CTCXHOMCTPUYCCKUC,
TCPMOANHAMHUYCCKUC, KUHCTUUCCKHC. bazucHas cucrema CTCXUOMCTPUUCCKHUX ypaBHeHHﬁ. Ilokazarenu
XUMHUYCCKOI'O npeBpaliCHUs - CTCIICHDb MMpeBpalICHu, BBIXO/[ IMPOAYKTA, HHTCrpajibHasa n

mupdepeHnmanpHas  ceneKTUBHOCTH. (CTexuomeTpus B TEXHOJOTHYECKHX pacuerax. PaBHoBecue B
TEXHOJIOTUYECKUX pacueTax. TernoBoi aPeKT peakiu B TEXHOJIOTHYECKUX pacueTax. CKOpPOCTh peakIiuu
U CKOPOCTh MpEeBpalleHHs peareHToB. KuHermueckoe ypaBHeHHE peakuuu. Ilytm mnoBslmeHus
3¢ (EeKTUBHOCTH XMMHUYECKUX IPEBPAILIEHUI Ha OCHOBE 3HaHUA UX (PU3NKO-XUMHUYECKUX CBOMCTB.

Pa3nen 3. XuMuueckoe npou3BoACTBO: XMMHUKO-TeXHoorn4eckas cucrema (XTC).

Crpykrypa XTC. Cocra XTC: »smeMeHTsl, cBsi3u, mnoacuctembl. JnemeHThl XTC, wux
kinaccudukanus. MHOTOQYHKITMOHAIBHBIC JI€MEHTHI. TexHoornueckue cBs3u 3ieMeHToB XTC (moTokw).
Omnucanune XTC. Onucarensubie u rpapudeckue mojenu XTC. CucteMHbl MOAXOJ K UX BBIOOPY NpHU
cunTtese u aHanuze XTC.

Pa3znen 4. Anaaus XTC.

CsoiictBa XTC kak cucremsl. [TosBnenne B XTC HOBBIX Kaue€CTBEHHBIX CBOMCTB, HE XapaKTEPHBIX
JUISE OTAETBHBIX DJIEMEHTOB. MaTepuanbHbIi M TEIUIOBOM OanaHChl. MeToauka COCTAaBIICHUS U pacyera
MaTepHaNTbHBIX U TETUIOBBIX OanmancoB XTC u ee moacucteM. banaHcoBbie ypaBHEHHUS B CXeMaX C PEIIUKIIOM.
®opmbl  TpeAcTaBieHUss OamaHcOB (TaONMUIBI, AMarpaMMbl W 1p.). MarepuanbHblii  OamaHc ans
MEXaHUYECKUX, MAaCCOOOMEHHBIX U  PEaKUMOHHBIX JJIEeMEHTOB U  mnoacucreM. (OO0o0O0ieHHbIE
CTEXMOMETPUYECKUE COOTHOLLIEHUS U UX PA3HOBUJHOCTHU JJISl TOJACUCTEM. DHTANBIIMUHBIN, SJHEPreTHUECKUN
(Mo mosHOM 3Heprumn) U sKceprerrdeckuii 6amancel u KIIJ. Dkcepretnuecknii aHaM3 KaKk METOJ OIICHKH
3¢ (HEeKTUBHOCTH HCIIONB30BaHMS TOTEHIMA-a ChIphs U JHepruu. TexHoskoHomuueckuid anamu3z XTC.
Onpenenenne ocHOBHBIX noka3zateneit dpdexkruBHOCTH XTC. UyBCTBUTENHHOCTh K OTKJIOHEHUSM YCIOBHI
9KCIUTyaTalliil U HapyLIEeHUsIM pexxuma, HajexHocTh X TC, 6ezonacHocTh npousBozcTBa. [Ipobnemsl mycka
Y OCTAaHOBKH arperaTos.

Pazpnen 5. Cunre3 XTC.
[Tonstne m 3amaum cumHTe3a (moctpoeHus) XTC. OcHoBHbie dTambl paszpadorku XTC. Ponb
MaTEMaTUYECKUX U 3BPUCTUYECKUX MeTOJ0B. OcHOBHbIe KOHIenuu cuHte3a XTC. CuHTe3 0OJTHOPOIHBIX



nojcucteM. OCHOBBI NOCTPOEHHS ONTUMAJIBHOW CTPYKTYPBI MOJCHUCTEM TEMJIOOOMEHHUKOB, pa3ieiieHUs
CJIO’)KHOM CMECH, PEaKTOPOB.

Pa3nea 6. IlpomblniieHHBbIe XMMHYECKHE IIPOM3BO/ICTBA.
[Toctpoenne XTC KOHKPETHBIX MPOU3BOJCTB M OpraHU3aIUsl MPOIECCOB B XUMUYECKUX PEaKTOpax.
[lepcneKTHBHBIC HAMIPABICHHS B CO3/IaHUM O€30TXOJHOTO IPOU3BO/ICTBA.

4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHEBIX B akanem.

Bunast yueOHoli paboThI €IMHULIAX qacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IJIaHY 5 180
AyIMTOpHBIE 3AHATHS: 1.8 64
Jlexumnm (Jlek) 0.9 32
[Mpaktuueckue 3anstus (I13) 0.45 16
JlaGopaTtopust 0.45 16
CamocrositesbHas padora (CP): 2.2 80
CamocCTOsITeIbHOE H3YUCHHE PA3/IeTIOB JUCITUTUIMHBI 2.2 80
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 1 sk3ameH (36)

B 3aueTHbIX B actp.

Bunst yueOHOI paboThI €JUHHULIAX yacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 110 Y4e0HOMY IUIAHY 5 135
AyIMTOpHBIE 3aHATHSA: 1.8 48
Jlexumnm (Jlek) 0.9 24
[Tpaktiueckue 3anstus (I13) 0.45 12
JlaGopaTtopust 0.45 12
CamocrositesbHas padora (CP): 2.2 60
CaMoCTOsITeTbHOE H3YUCHHE PA3/IeNIOB JUCITUTUIMHBI 2.2 60
Bua KoHTpoJIsA: 3a4eT / IK3aMeH 1 Ik3ameH (27)

AHHOTanuUs padoyeil NPOrpaMMbl JUCUMUILIHHBI

" CucreMsl ynpaBJieHHs] XMMHKO-TEXHOJIOTHYeCKHMU Npoueccamu”

(51.5.28)

1. Henp aucnMmiIMHbl — 1aTh 0a30Bble 3HAHMUS MO TEOPHUHM CHUCTEM YIIPABJIECHUS XHMHKO-
texHonoruueckumu npoueccamu (CY XTII), npuBuTh HaBbIKM W yMeHue aHanu3a cBoMcTB XTI kak
00BEKTOB YIPABICHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUYECKUX CPEJICTB YIPaBICHHUS.

2. B pesyabrare M3ydYeHHusi JUCHHUILNIMHBI 00y4aloIMiics MO NMPOrpamMMe CHEHHATUTETA
HOJIKEH:

Obaaoams crnenyromumu obmenpodeccruonanbabiMu (OITK) kommereHusamMu:

- CIIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTHUECKUE, €CTECTBEHHOHAyUHbIE W WH)KEHEPHbIC 3HAHUS
JUISL peIlieHnsI 3a/1a4 CBoei mpodeccuonanbHoit nesrensHoctr (OITK-1).

- CIOCOOHOCTHIO  IPO(ECCHOHAIBbHO  HMCMOJb30BaTh  COBPEMEHHOE  TEXHOJIOTUYECKOE U
aHAIUTUYECKOE O0O0pYyIOBaHHE, CIIOCOOHOCTHIO K MPOBEIEHUI0 HAy4YHOTO HCCIEJOBaHHUS M aHaU3y
MOJTYYEHHBIX MPH ero mpoBeaeHnu pe3ynbratoB (OITK-2).

3namo:

- OCHOBHbIE MIOHATHUS TEOPUU YIIPABIICHUS;

- CTAaTUYECKHE U IMHAMHYECKUE XapaKTEPUCTUKU OOBEKTOB YIIPaBICHUS;

- ocHOBHbIE BUbI CAY U 3aKOHBI PETYIUPOBaHUS;

- TunoBele CAY B XMMHYECKOH IIPOMBIIIEHHOCTH;

- METOJIbI U CPE/ICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTUYECKUX [1apaMETPOB;

- ycrorunuBocTh CAY;



- OCHOBHbIE TIOHATUA O HenuHeWHbix CAY, penelHbIX cHucTeMaX, JOTHUYECKHX aJrOpUTMax
YIPaBJICHUS, AIaNITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPaBJICHUS;

Ymems:

- OTIPE/ICTSTh OCHOBHBIE CTATHUECKUE U JUHAMUYECKNE XapaKTEPUCTUKN OOBEKTOB YIPABJICHHUS;

- BBIOMPATH PALIMOHAIBHYIO CUCTEMY PEryJIUpOBaHUS TEXHOJIOTHYECKOTO MpoIiecca;

- OlICHUBaTh yCTOMUYUBOCTH CAY;

- BBIOMpPATh KOHKPETHBIE TUIIBI TPUOOpOoB 1115 iuarHoctuku X T11;

Braoemy:

- METOJIaMH  TEOPHUM ABTOMATUYECKOTO PETyJIMpPOBaHMs, OpraHM3allMM U pacuéra CHUCTEeM
ONTUMAJIBHOTO YIPABJIEHUS MPOLECCAMU XMMHUYECKON TEXHOJIOTMU MOJMMEPHBIX KOMIIO3ULIMM, TOPOXOB U
TBEPJBIX PAKETHBIX TOIUIMB.

3. Kparkoe cogep:kanue 1uCHUIINHBI

Paznen 1. OcHOBHBIE NOHATHS YNIPABJIEHUSI XUMHKO-TEXHOJIOTHYEeCKMMH MPOLECCAMH.

3HaueHUEe aBTOMATUYECKOTO YIPAaBICHUS JJS PAa3BUTUS XMUMHUYECKOH IPOMBILUIEHHOCTH.
OcoOeHHOCTH YIpaBJICHHUS XUMHUYECKUM TMPEANPHUATHEM U XUMHUKO-TEXHOJIOTUYECKUM IPOLIECCOM.
TexHUKO-9KOHOMHUYECKUI A(P(PEKT BHEIPEHUS aBTOMATH3WPOBAHHBIX CHUCTEM YIpaBieHHA. Poib cucrem
yhpaBieHUs B oOecreyeHuH 0e30MacHOCTH XMMHUYECKOTO MPOU3BOJICTBA M OXPAHbl OKPY)KAIOIICH CPEJIbI.
OcHoBHble TepMuHBl U omnpeneneHus. Wepapxus ynpasieHus. OCHOBHbIE TNPUHIMIBL YIIPABJICHUS.
Knaccudukanus cucrem ympaBieHuss @DynkuuonansHas crpyktypa CAY. Ilokazarennm kaudecTBa
yIpaBJIeHUS.

Pa3nen 2. OCHOBBI TeOPUM AaBTOMATHYECKOI0 YIIPABJICHHS.

Maremaruueckue mogenu CAY. Ilunamuueckue xapakrepuctuku CAY. Mcnosb3zoBanue
orepanMoHHoro ucurcienus s ananu3a CAY. TunoBele TuHaMUYECKHE 3BE€HbsI. BpeMeHHbIe U YacTOTHBIE
XapaKTEepUCTUKU. DKBUBAJIEHTHbIE IPEOOPa30BaHUs CTPYKTYPHBIX CXeM. Y CTOWYMBOCTD JUHEHHBIX CAY ¢
oOpatHo# cBs3bt0. Kitaccuukanusi 1 OCHOBHBIE CBOMCTBA OOBEKTOB Y paBiieHUs. MeToIbl onpeieneHus
CBOMCTB 00bEKTOB ynpaBieHusi. OCHOBHBIE 3aKOHBI PEryJIUPOBaHUs. Perynstopsl Ha OCHOBE
HCKYCCTBEHHBIX HeUPOHHBIX ceTeil. [{ludpossie u pobacTHbIE cUCTEMBI yripaBieHus. Beioop 3akoHa
pEerylIupoBaHMs U ONPEEIEHNE ONTUMAJIbHBIX IAPAMETPOB HACTPOUKHU IPOMBILUIEHHBIX PETYISTOPOB.

Pa3nea 3. U3mepenne TEXHOTOTHYECKUX MAPAMETPOB XHMHUKO-TEXHOJOTHYEeCKOr0 Mmpouecca.

l'ocynapcTBeHHast cucTeMa MPOMBIIUIEHHBIX MPUOOPOB M cpeAcTB aBToMaru3auuu. OCHOBHBIE
TEPMHMHBl M ONPENEIICHUS METposIorMd. Meroabl usMepeHuid. CpencTtBa M3MEPUTENIBHOM TEXHMKH, HX
CTaTMUYeCKHe W JuHamuueckue cBoiictBa. [lorpemHoctu uzmepenuit. CrnocoObl nepegaun nHGOpMauu Ha
paccrosinue. Opranuzanus AucTaHUMOHHOM nuarHocTuku XTII. M3mepeHne OCHOBHBIX TEXHOJOTMYECKHX
IapaMeTpOB: JABJIEHUsS, TEMIIEPATYPBl, PacCX0Ja U KOJIUYECTBA, YPOBHS KMIKOCTH U CBHITYYMX MaTE€pPHANIOB,
cocTaBa U (PU3NKO-XUMHUYECKUX CBOWCTB BEILIECTB.

Paznen 4. OcHOBBI NPOECKTHPOBAHUSI ABTOMATHYECKHX CHCTeM YIPABJIEHUS XHMMKO-
TE€XHOJIOTHYeCKMMH NPOLeCCaAMM.

Ocob6ennoctu ynpasienust X TII. PerynupoBanrie 0OCHOBHBIX TEXHOJIOTHYECKUX TapaMeTPOB:
pacxoja, JaBleHus, Temreparypsl, ypoBHs, PH. Texanueckue cpencrsa CAY. OcHOBHbIE Pa3HOBUIHOCTH
YIPABJSIIOIUX YCTPOUCTB. THIIBI, XapaKTEPUCTUKU U PACYET UCIIOJIHUTEIBHBIX MEXaHU3MOB U
peryiaupyoomux opranoB. OdopmiieHue NPOEKTHOrO 3aJJaHNs Ha aBTOMATU3AIUI0 TEXHOJIOTHYECKOTO
npouecca. Beioop Touek n3MepeHust, KOHTPOJIsl, YIPaBIsieMbIX TapaMeTPOB U YIPABISIOMIMX BO3CHCTBHIA.
CranaapThl U ycI0BHBIE 0003HaUEHHS I TeXHOJIornueckux cxeM. OcHoBHble cBefenus 00 ACY TII B
xuMuueckor nmpoMsinuieHHOCTH. [Ipumepsr ACY TII B xumudeckoil mpoMbIIIIIEHHOCTH. OCHOBHBIE BBIBOIBI
o kypcy. CoBpemennsble TeHaeHuuu B pazsutuu CY XTII.



4. O0béM yueOHOI 11 CHUIITHHBI

N B 3aueTHbIx B akanemuueckux
Bupl yueOHOM paboTh
eIMHULIAX qyacax
OO0mas Tpy10eMKOCTh TUCIUIIIUHBI 5 180
10 y4eOHOMY ILIAHY
KonraktHas patora (KP): 1,78 64
Jlexumnm (Jlek) 0,90 32
[Ipaktuueckue 3anustus (113) 0,44 16
JlabGopaTtopnsie 3ansatus (J13) 0,44 16
CamocrositesbHas padora (CP): 2,22 80
CamocTosiITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUIUIMHBI 2,22 80
JK3aMeH
Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 1 (36)
. B 3agetHBIX B actponowm. wacax
Bunet yueGHoi paboThl
eIMHULIAX
O01mas Tpya10eMKOCTb 1M CHUIITHHBI 5 135
10 y4eOHOMY ILIAHY
KonraktHas patora (KP): 1,78 48
Jlexumnm (Jlek) 0,90 24
[Ipaktuueckue 3anstus (I113) 0,44 12
JlabopaTopusie 3ansatust (J13) 0,44 12
CamocrositesbHas padora (CP): 2,22 60
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUIMHBI 2,22 60
JK3aMeH
By MTOroBOro KOHTpoOJIsA: 3a4eT / IK3aMeH 1 27)
AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMILIHHBI
" XuMHu4eckue npouecchbl M peakTopbl”
(b1.B.29)

1. Heap aMCHMIUVIMHBI — TIOTy4YeHHWE OOyYaromMMHUCS 3HAHUKW 00 OCHOBHBIX PEAKIIMOHHBIX
mpoleccax U peakTopax XMMHUYECKON M He(pTeXMMHYECKON TEeXHOJIOTHH, B YACTHOCTH: TEOPHUH IMpoliecca B
PEaKIMOHHOM  alapare XHWMHUYECKOTO TPOW3BOJCTBA — XHWMHYECKOM pPEaKTOpe, METOI0JIOTHHI

UCCIIEIOBaHMs B3aUMOJICMCTBUS IMPOLECCOB XMMUYECKHX IpEBpaIlleHHU U sBJICHUN IepeHoca Ha Bcex
MacIITaOHBIX YPOBHSIX (OT MOJICKYJIIPHOTO JI0 MacIiTaba peakImoHHOTO y3J1a), METOJIUKE BHIOOpa peakTopa
U pacyeTa MpoLecca B HEM.
2.B pesyJbTrare U3YYeHUs AMCIUILINHBI o0yuaromuics no nporpamMmme
CHeHHATUTETA T0JI/KEeH:
Obnadams cnenyrouumu oodmenpodeccnonanpbabiMu (OITK) xommeTeHIIUsIMH:
— CHOCOOHOCTBIO MCIIOJIb30BaTh MaTeMaTHUECKUE, €CTECTBEHHOHAYYHbIE M WHIKEHEPHbIE 3HAHUS IS
peureHus 3a1a4 cBoeil npodeccuonanproi aesrenbroctu (OITK-1).

Buame:

— OCHOBBI TEOPUU XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO UCCIEAOBaHUsI B3aUMOJICHCTBUSL XUMUYECKUX MPEBPALLCHUN U SBJICHUM MepeHoca Ha
BCEX MaCHITaOHBIX YPOBHSX;

— METOJIMKY BBIOOpA PEaKkTopa U pacyeThl Mpoliecca B HEM;

— OCHOBHBIE PEAKIIMOHHBIC MPOIECCHI U PEAKTOPHI XUMUYECKON U HEPTEXUMUYIECKON TEXHOJIOTHH.




Ymemn:

— TPOU3BECTH BBIOOP THIIA PEAKTOPA;

— TPOU3BECTH pacueT TEXHOJOTMUECKHUX MMapaMeTPOB JJIs 3a/IaHHOTO MPOIIecca;

—  ONpEIENHUThH MapaMeTphl HAWTYUIIEH OPraHU3aIiy MTPOIIecca B XUMUYECKOM PEaKTOpE.
Brnaoemw.:

— METOJIaMH pacyeTa M aHaJIn3a MPOIECCOB B XUMUUYECKUX PEAKTOPAX;

— METOJIMKOM ONpe/IesICHUs TEXHOJIOTMYECKUX MMOKa3aTeNeH;

— METOJIaMH BBIOOpa XUMHUYECKUX PEAKTOPOB.

3 Kparkoe coaep:kaHue TUCHUNLIAHBI

Pa3znes 1. BBegeHne B MmaTeMaTnyeckoe MOIeJIMPOBAHNE XUMUYECKHUX MPOLECCOB M PEAKTOPOB.

[IpencraBinenne o XuMuUyecKoM peakTope. OO030p KOHCTPYKUMH M CTPYKTYpPHBIX 3JIEMEHTOB
XUMUYECKHX peakTopoB. CTPyKTypa MPOIECCOB B XUMHYECKOM peakTope. MojenupoBaHue, Kak HayIHBINA
METO/I HUCCIeAOBaHMUs mporeccoB. CxemMa MaTeMaTH4eCKOTrO MOJEIMPOBAHMS XHMMHYECKOTO peakTopa.
Hepapxuueckas CTpyKTypa NIPOILIECCOB B XMMHYECKOM pEAaKTOpPE M HepapXuyeckas cHcTeMa MOJEicH.
OU3NKO-XUMUUECKHE  3aKOHOMEPHOCTH  XUMHYECKHUX  IMpPEeBpalleHUi —  CTEXHOMETPUYECKHE,
TepMOJAMHAMHUYECKHE, KUHeTHUecKue. [lokazarenn XMMUYECKOTO MpeBpalleHusi — CTENEHb MpeBpaIleHus,
BBIXOJI MPOJIYKTa, HHTETpalibHas U uddepeHIranbHas CeJIeKTUBHOCTH, CKOPOCTH PEAKIIMH U IIPEBPAIICHUS
pearenToB. [lytu nosbieHus 3QPEKTUBHOCTH XUMUYECCKUX MPEBPANICHU HA OCHOBE 3HAHUS WX (PU3UKO-
XHUMHUYECKHX CBOMCTB.

Paznen 2. Xumuueckuii mpouecc.

OmnpexneneHnre XUMUYECKOTO mporecca. Kiaccuuranuss XMMUYECKHX IPOILECCOB MO Pa3INnYHBIM
npu3HaKaM. BiusHue XUMUYECKUX MPU3HAKOB M YCJIOBHMM MPOTEKaHHWS TOMOTEHHOIO Mpollecca Ha €ero
nokazarenn. CrocoObl  uHTeHcH(ukanmu. [loHsTHe oOnTHMaNbHBIX Temmeparyp. OnrumanbHbIe
TEMIEPATyphI 1151 0OPaTUMBIX U HEOOPATUMBIX IK30- M SHAOTEPMHUECKUX MPOIIECCOB.

CrpyKTypa TeTeporeHHOro mpolecca M ero cocrasisitomue (craguu). HaGmromaemas ckopocTb
XUMHYecKoro mnpespamieHus. OOnactu  (peXuMbl) MNPOTEKaHHWs Tpolecca, JUMHUTHUPYIOIIAs CTausl.
l'ereporennsiii xuMuyeckuil mnpouecc ''ra3z(>kuIKOCTh)—-TBepaoe”. OOOCHOBaHUE, MOCTPOCHHWE M aAHAIN3
MaTeMaTHUYeCKON MOJeNnu AJisd peakiuil ropeHus (Moaens 'cxumaromasics cdepa’) U TOMOXUMUYECKOM
(Mozensp "c HeB3auMoAeHcTBYOIIMM siipoM” ). Habmotaemast CKOpoCTh IpEBpaIlieHUs], BpeMs IIPeBpallieHust
U MYTH UHTEHCU(UKAIUK JUId pa3jIMYHbIX oOJlacTell mpoTekaHus mpolecca. ['eTeporeHHbli XMMUYeCKui
npoiiecc 'Ta3(KUIKOCTb)—-KUAKOCTh . OOOCHOBaHME, MOCTPOCHHE W aHAIU3 MATEMaTHYECKOW MOJIEIH.
Habmromaemast ckopocTh mpeBpamieHust U o0jacTu mpoTekaHus mporiecca. [yt nHTeHcHUKAuu IS
Pa3IMYHBIX PEXUMOB Ipoliecca.

I'ereporeHHplii KaTanuM3 Ha TBepAOM Karanmmzarope. OOOCHOBaHWE, IOCTPOCHUE W aHAIH3
MaTeMaTHYeCKOM MOJelNM Ha KaTaJUTHYECKOW IIOBEPXHOCTH M B IOPUCTOM 3€pHE KaTalu3aTopa.
Habmromaemasi CKOpOCTh TIpeBpaleHdss W 00JacTh TpoTekaHus mporecca. CTeneHb HCIOIb30BaHUS
BHYTpeHHeH moBepxHocTH. [IyT MHTeHCH(UKaMU KaTaTUTUYECKUX MpolieccoB. BiusHue temonepenoca
Ha TeTePOTCHHBIN U TeTePOTeHHO-KATATUTHYECKUH MPOIECCHI.

Pa3nea 3. XumMnueckunii peakrop

Knaccugukanus npouecco B peaktopax. OO0CHOBaHME U MOCTPOCHHE MATEMaTHYECKUX MOJIENU
npoliecca B peakTopax pazauuHoro tuna. Cucremaru3anus U Kiaccu(UKalus MaTeMaTHUYECKUX OMMCAaHUM
IPOLECCOB B peakTopax. BimsHue CTPYKTypbl TMOTOKa (HMIealbHOE CMEIIEHHE U BBITECHEHUE),
CTAllMOHAPHOCTH peXnMa (IIPOTOYHBIN M NMEePHUOAUYECKHIT), TapaMeTpOB U yCIOBUN MPOTEKaHUs Mpoliecca
(TeMrieparypa, KOHLIEHTpAlUs, JaBJIeHHe, 00beM PEaKIMOHHON 30HBI, BpeMsl), BUJa XUMUYECKON peakluu
(mpocTtast W cioXkHas, oOpaTuMas W HeoOpaTuMmas) W €e NapaMeTpoB Ha MpO(WIM KOHLEHTpAlHuid u
IOKa3aTeay Ipolecca B PeakTope (CTENEHb MPEBPAIIEHUs, BBIXOJ MPOAYKTA, CEIEKTHUBHOCTH IIpOILEcca.
OcHoBBI pacueTa mpouecca B peakrope. CpaBHeHHE 3(P(HEKTUBHOCTH pabOTHl PEaKTOPOB, OMUCHIBAEMBIX
PA3IMYHBIMHU MOJCIIIMU — HACAJIIBHOTO CMCHICHUA W BBITCCHCHMUA. Opraﬂmaum{ TCIIJIOBBIX IIOTOKOB H
pPEeKMMOB B XHMHUYECKMX peakTopax. PacnpeneneHue TtemmepaTypsl U KOHLIEHTpalMi (CTeneHu
IPEBPALLCHNsI) B PEaKTOpPEe B PEKUMax HICAIBHOIO CMEIIEHUS U paclpeleseHus, aguadaTHuYecKOM M C
teriooOMeHoM. CBsi3p  TeMmepaTypbl W CTENEHHM TMpEeBpalleHuss B  aauabaTHYecKoM Ipoliecce.



ConocTaBneHue € H30TEPMUUYECKUM PEKUMOM. YHCIO M yCTOMYMBOCTH CTAllMOHAPHBIX PEKUMOB B
annabaTUIeCKOM PEaKTOPE HICATHHOTO CMEIICHHS U aBTOTEPMUIECKOM PEAKTOPE MI€aThbHOTO BEITECHEHUS

Pazneu 4. [IpomblinieHHbIe XUMHYECKHE PEAKTOPBI
KOHCprKI_[I/II/I IMPOMBIINIJICHHBIX PCAKTOPOB AJId NPOBCACHUA ITPOLUCCCOB 'OMOI'CHHBIX, I'CTCPOTCHHBIX

N KaTaJIUTHYCCKHUX — BBI60p THIIa peaKTopa, 0COOEHHOCTH KOHCTPYKTHBHBIC U pCIKHUMA.

4. 00beM y4eOHOH JUCIHIIMHBI

. B 3ayeTHBIX B akazem.
Buanbi yueOHoii padoThl
eAMHMIIAX gacax
O0mas TPy10eMKOCTh TUCIHUILJIMHBI 10 Y4eOHOMY MJIAHY 3 108
KonraktHas padora (KP): 1,33 48
Jlexumnm (Jlek) 0,88 32
[Tpaktuueckue 3anstus (I13) 0,45 16
JlaGopaTtopHsbie 3ansTHs (J1ab) — —
CamocrosTenannasi padora (CP): 1,67 60
Buj koHTpoJIsi: 3a4eT / IK3aMeH 0 3auer
Buabi yueoHoii paéotnl B saseTHbIx B actp.
eIMHUIIAX Jacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 110 Y4e0HOMY IUIAHY 3 81
KonraktHas pa6ora (KP): 1,33 36
Jlextuu (JIek) 0,88 24
[Tpaktueckue 3anstus (I13) 0,45 12
JlabopaTopusie 3ansatusi (J1ab) — —
CamocrositesbHas padora (CP): 1,67 45
Buj koHTpoOIsA: 3a4eT / IK3aMeH 0 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMILIHHBI
" MopenupoBaHue XHMHKO-TEXHOJIOTHYECKHUX MPOIECCOB"
(51.5.30)

1.Heab AUCHMIJIMHBI: TTOTyYEHUE CTYACHTAMHU-CIEIUATNCTAaMU 3HAHUN B 00JIACTH KOMITBIOTEPHOTO
MOJICITUPOBAHMSI  XUMHKO-TEXHOJIOTHYECKUX  IPOIECCOB C TPUMEHEHHEM COBPEMEHHBIX CHCTEM
KOMITbIOTepHON MaremaTuku, B yacTHocTH MATLAB u VBA, a Taxke npuoOpeTeHue UMHU MPaKTHYECKUX
HaBBIKOB Pa3padOTKH JTaHHBIX KOMITBIOTEPHBIX MOJEJEH C OTHOBPEMEHHBIM PEIICHHUEM 33Jad CTPYKTYpHOU
U MapaMeTpUYecKor UIeHTU(PHKAIHH.

2.B pe3yabTare 0CBOEHUS TUCHUTIMHBI CTY/I€HT-CHEIHATUCT 10JI/KEH:

Obaaoams crnenyromumu obmienpodeccruonanbHbiMu (OITK) koMmereHusAME:

- CITOCOOHOCTBIO MCTIOJB30BaTh MaTEeMAaTHYECKHE, €CTECTBEHHOHAYUYHbIC W WH)KEHEPHBIC 3HAHUS JUIS
peureHus 3a1a4 cBoeil npodeccuonanproi aestenbroctu (OITK-1).

3Hame METObl TOCTPOCHUS SMIIUPUUECKHUX (BEPOSATHOCTHO-CTATUCTUYECKUX) U (PUBUKO-XUMHUYECKUX
(TeopeTHyeCcKMX) ~ MojJeNell  XMMHUKO-TEXHOJOTMYECKMX  IpPOIECCOB;  METOABl  WACHTU(UKALUH
MaTeMaTHYECKUX ONHCAHWH TEXHOJOTHUECKUX IPOIECCOB Ha OCHOBE JKCIEPUMEHTATBHBIX TaHHBIX;
METO/bl ONTHUMM3ALUU XUMHUKO-TEXHOJIOTHYECKUX IPOLECCOB C TNPUMEHEHHEM OSMIMPUYECKUX HW/WIH
(OUBUKO-XUMHYECKUX MOJIEIICH;

Ymemb NpUMEHSTh N3BECTHBIE METO/IbI BBIYUCIUTEIBHON MaTEMaTUKU U MaTeMaTUYECKOW CTaTUCTUKU
JUIL PEUICHHsT KOHKPETHBIX 3a1ad pacdyera, MOACTUPOBAHMSA, HWACHTH(PHKANWKA ¥ ONTHMHU3AIUHN IIPH
UCCIICIOBAaHUM, MPOEKTUPOBAHUM M YIPABICHUU IPOLECCAMU XMMHYECKOW TEXHOJIOTHH, a TAaKKe YMETb
UCTIONTB30BaTh B CBOEH IMPAKTHUYECKOW AEATENBHOCTH ISl NOCTHIKCHHUS JTHUX IeJell M3BECTHBIE ITaKEThI
NPUKIIAJHBIX TPOTPAMM.

Bradems MeTonamMM MaTeMaTHYECKOM CTaTUCTHKU JUIsi 0OpaOOTKM pe3y/lbTaTOB AKTUBHBIX M
NACCHUBHBIX JKCIIEPUMEHTOB, a TaKXe€ METOJaMU BBIUYUCIUTEIFHOW MaTeMaTHKU s pa3paboTKH |




peanu3any Ha KOMIIbIOTEpaxX aJrOpPUTMOB MOJEIUPOBaHMS, WJICHTH()UKALMU U ONTHUMU3ALUU XUMHKO-
TE€XHOJIOTMYECKHUX IIPOLIECCOB;

3. Kpartkoe cofep:kaHue JMCHUILINHBI:

3.1. OcHOBHBIE NPUHIMIBI KOMIBIOTEPHOI'O MOJEIMPOBAHUS XUMUKO-TEXHOJIOIMUYECKUX IIPOLECCOB
(XTII). MaremMaTueckue OSMIMPUYECKHE U MaTeMaTHYecKue (U3MKO-XUMHUYECKHE MOJAEIH, W
KOMIIBIOTEPHOE MOJeNUpoBaHue. JleTepMUHUPOBAaHHBIE M BEPOSITHOCTHBIE MaTEMATHUECKUE MOJIEIH.
[IpuMeHeHHEe METOAOJIOTMU CHCTEMHOIO aHajlu3a JAJs pelleHus 3anad mozenupoBaHus. [IpumeHenue
IPUHLMIIA 'YEPHOIO SLIMKA" IPU MATEMATUYECKOM MOJEIMPOBAHUU. ABTOMATU3UPOBAHHBIE CUCTEMBI
npuKkiIaaHoi uHpopmaTuku. Mepapxudeckas CTpyKTypa XMMHUUYECKUX MPOU3BOACTB U UX MaTEMAaTUYECKHX
mozenell. [IpuMeHeHre KOMIbIOTEPHBIX MOJIEJIe XUMHUECKUX HPOLIECCOB Ul aHalu3a, ONTUMHU3ALUN U
CHUHTE3a XHUMHUKO-TEXHOJOTMYECKUX cUcTeM. (OCHOBHBIE NPUEMBbl MaTEMaTHYECKOI'O MOJEIUPOBAHUS:
SMITUPUYECKHUHA, CTPYKTYPHBIHA ((PU3UKO-XUMHUYECKU) 1 KOMOMHUPOBaHHBIN (TeopeTnyeckuid). [loctpoenune
CTaTUYECKUX U JUHAMUYECKUX Moxened. Pemenue npsameix 3amad. IIpoekTHBIMI M IOBEPOYHBII
(oueHouHbl) pacuer mnporeccoB. Pemenne oOpaTHbix 3azad. Ilapamerpuuyeckas U CTPYKTypHas
UICHTUPHUKAIMS MaTeMaTUYeCKHX MoJesiell. YCTaHOBJICHHE aJEKBAaTHOCTH MATEMaTHYECKHUX MOJETCH.
Crparerus NOpOBEIEHUS PACUCTHBIX HCCIENAOBAaHMM UM KOMIIBIOTEPHOI'O MOJEIMPOBAHMS peabHbIX
IIPOLIECCOB.

3.2.1locTpoeHue SMIUPHUUECKUX MOJICIICH:

J @®opMyIMpOBKAa 3a/ayd aNMpOKCUMAlMM JaHHBIX JJIS OINUCAHUS SKCIEPUMEHTAJIbHBIX
3aBUCUMOCTEN M IIOJIYYEHHs SMIIMPUUYECKHUX MOJENIEH NpoueccoB. Buapl KpuTepHeB amnmnpoKCUMaluu.
Kpurepnii Merona HauMMeHBIIMX KBaiparoB. PemieHne 3amauu anmpoKCUMAaLMM Ui HEIMHEMHBIX U
JUHENHBIX 110 napameTpaMm Mojesaei. Marpuunas ¢popMyaMpoBKa 334a4M anipoKCUMaUU. AHATUTUYECKHUH
U QITOPUTMHUYECKHUM MOAXOAbI JJIsl PELIEHUS 33aJjaul alllPpOKCUMALIUU Ul JIUHEHHBIX U JIMHEApU30BaHHBIX
MOJIEJIE¥ METOIOM HaMMEHBIINX KBAaJpPaTOB,;

J 3aKOH HOPMAJIbHOTO pacHpeieNeHUs ISl BEKTOPHBIX CIy4YalHbBIX BEJIMYMHBI U ONpEeICHUE
UX YMCIIOBBIX XapaKTEPUCTHK. MaTemMaTMuecKOoe OKUJAHUE W JUCHEpCHUs A BEKTOPHBIX CIIydalHBIX
BEIWYMH. J[MCIEPCHOHHBI W KOPPEISALUMOHHBIN aHanu3. [loHATHA nucrnepcun BOCIPOU3BOJMMOCTH U
aJIeKBaTHOCTH, a TaKXe OCTaTOYHOM nucnepcun. OnpeseneHue BbIOOPOUHBIX KO3(PPHUIIMEHTOB KOPpEIsLUun
U Kod(pduLreHTa MHOXXECTBEHHON Koppensuuu. CTaTUCTUYECKUI MOJXOJ K OINpENeieHHI0 OIHUOOK Hu
MOTPENIHOCTEN B SIKCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHUM;

o PETPECCUOHHBIN M KOPPEIALUOHHBIA aHAIW3 I IIOCTPOEHUS SMIMPUUYECKUX MOJENIEH Ha
OCHOBE JIaHHBIX IacCUBHOro HKcrepuMeHTa. [lonsaTus ¢yHkuMun oTkianka U QgakTopoB. OCHOBHBIE
JIOTYIIEHHUST PErpPEeCCHMOHHOIO0 M KOpPpENsSIIMOHHOro aHainu3a. Kpurepuu mNpoBEpKH OJHOPOJHOCTHU
nucriepcuii. BeiOop BUIa ypaBHEHUN pEerpeccHH, a Takke ompenesieHne Kod(h(PHUIIMEHTOB PErpeccuu U ux
3HQUUMOCTH € ucnojb3oBaHueM kputepusi CrproneHTta. Ilpouenypa UCKIIOYEHHMS] HE3HAUMMBIX
kod(umeHToB perpeccun. OnpeneneHne aeKBaTHOCTU PErPECCUOHHBIX MOJIEIEH ¢ OMOUIbIO KPUTEpHs
®umepa;

J OCHOBHBIE TIOJIOKEHHUS] TEOpHH IUIAHUpOBaHMs dKcrepuMeHToB (I): momHbli (hakTOpHBII
skcnepuMenT (I1P3) u o6paboTka ero pe3yabTaroB. ONTHMaNbHBIE CBOMCTBA MAaTPHIIbI TUIAHUPOBAHUS U
CBOWCTBO OpTOroHaidbHOCTH. OmnpeneneHue KOdXPQPHUIMEHTOB MojeNed, MX 3HAYMMOCTH U MpPOBEpKa
aJIeKBaTHOCTHU ypaBHEHUs perpeccuu. CBONCTBO pOoTaTabEeNbHOCTH MOJHOTO (PaKTOPHOTO SKCIIEPUMEHTA;

J OCHOBHBIE TIOJIOKEHUSI TeOpuu IulaHupoBaHus dkcrepuMeHToB (II):  oproronambHbII
HeHTpaJlbHBI  KoMmo3uiMoHHbl miaH  (OLIKIT) skcmepuMeHTOB U 00paboTka €ro pe3ysbTaToB.
ObecneueHre OPTOrOHAIBHOCTH MATPHIIBI IJIAHUPOBAHUS M OIpENeJeHHe BETUYMHBI 3BE3/HOTO IUIeYa.
Omnpenenenne K03(pPUIMEHTOB MOJETH, UX 3HAYMMOCTH M OICHKa aJeKBaTHOCTH YpPaBHEHHUS PETPECCHU.
PacueTHOe BhIUMCIIEHHE KOOPAWHAT TOUYKU ONTUMYMa (IKCTPEMYyMa);

J ONTUMHU3ALIMS SKCTIEPUMEHTAIIBHBIX UCCIIEOBAHUN ¢ IpUMeHeHueM metoza bokca-Bunbcona.
OcHOBHBIE TOAXOABl K ONTUMH3ALUM JKCIEPUMEHTAIBHBIX HCCIENOBaHUI. OKCIEPUMEHTAIbHO-
cTatucTHueckuii meroxa. Crparerus ABWKEHHS K ONTUMYMY IejdeBod (QYHKIUH ((PYHKIUH OTKIIHKA)
IpaMEeHTHBIM MeToloM. KpuTepuu NOCTHMKEHHUs "TOYTH CTallMOHApPHON 00JacTH” M METOJbl YTOYHEHUS
HOJIOKEHHS ONITUMAJILHON TOYKH B (PAKTOPHOM IIPOCTPAHCTBE.



3.3. IloctpoeHue GU3NKO-XUMHUIECKUX MOJIEIICH:

o JTaIllbl MaTeMaTn4dcCKoro MOJCIIMPOBAHUA. CDopMmepOBKa THUIIOTEC3, MOCTPOCHUC
MaTeMaTHYECKOTO OMUCAHUs, Pa3paboTKa MOJEIUPYIOLIETO AITOPUTMA, MIPOBEPKa aAEKBATHOCTH MOJICNU H
uACHTU(DUKAIS UX TTapaMeTPOB, pPaCYETHbBIE UCCIEAOBAHUS (BRIYUCIUTENbHBIN SKCIIEPUMEHT);

. COCTaBJICHHE CHCTEM YypaBHEHHMH MaTEMaTHYeCKOrO OIMCAHHMsS MpPOIECCOB U pazpaboTka
(BBIOOpP) aNrOpUTMOB HUX pEUICHHA. bBIIOYHBIM NPUHIMUI TOCTPOCHHUS CTPYKTYPHBIX MAaTE€MaTHYECKUX
Mojiesneit. O600IIeHHOe ONKCaHue JBIKEHUS MOTOKOB (a3 B ammaparax ¢ MOMOIIBI0 THAPOIMHAMUYECKUX
MOJieJIel, YYHUTBIBAIOIIUX COCPEJOTOYEHHBIE M paclpe/leJICHHbIe HCTOYHHUKH BEIIECTBA M JHEPrUU
(terotel). JlokanbHbIE MHTEHCUBHOCTU MCTOYHHMKOB BEIIECTBA M TEIUIOTHI B IOTOKAX, COOTBETCTBYIOIINE
Pa3IINIHBIM (1)I/ISI/IKO-XI/IMI/I‘-16CKI/IX mponeccam. OCHOBHBIE THIIBI ypaBHeHI/Iﬁ MaATEMATHYCCKOI'O OIIMCaHHUA

XMMHKO-TEXHOJIOTMYECKMX  IPOLECCOB —  KOHEUYHble, OOBIKHOBEHHblE AUpdepeHunanbHple U
muddepeHIaIbHbe YpaBHEHHUS B YACTHBIX MPOU3BOAHBIX;
. MaTeMaTHU4eCKOoe  MOJCIMPOBAHHUE  CTALMOHAPHBIX UM JUHAMUYECKUX  PEKHUMOB

TUIPABIMYECKHUX IPOLIECCOB B TPYOONPOBOJHBIX CHUCTEMaX, INI0OATbHBIE U JIEKOMITO3UIIMOHHBIE METObI
peleHusl CUCTEM HEIMHEHHBIX YPAaBHEHUM, a TAKXKE SIBHBIC M HESBHBIC METOJbl YHCIECHHOTO DPELICHUS
CUCTeM OOBIKHOBEHHBIX Au(depeHnnanbiblx ypaBHeHUH. CocTaBieHHE ypaBHEHUH MaTeMaTH4eCKOIro
onucanust mporecca. [loctpoeHne MHPOPMANMOHHBIX MAaTPHUIl MAaTEMaTHYECKHMX MOJAETeH M BBIOOpa
o0miero anropuTMa peuieHusi — MOACIUPYIOLIEro anroputrMa. Peanusanus airopuTMOB pelICHUs
HEJIMHEHHBIX U OOBIKHOBEHHBIX NU((depeHIaNbHbIX ypaBHeHNH. Onrcanne craioHapHbIX pexuMoB X T11
C NPUMEHEHUEM CHCTEM JIMHEHHBIX U HEJIIMHEWHBIX ypaBHEHMU. MTepallMOHHbBIE alrOpUTMBbl PELIEHUSA.
[IpumeHeHne MeToMO0B TPOCThIX uTepanuidi W HeloroHa-Padcona mis momydenwsi perienus. [Ipobiema
CXOJIUMOCTH Tpolecca pemeHus. JleKOMIO3ULIUOHHBI METOJ PEIICHHsS CIOKHBIX CHUCTEM KOHEUYHBIX
ypaBHeHmid. [locTpoenne MHPOPMALMOHHON MaTpHUIlBl JUISI BBIOOpA ONTUMAIBHOTO AITOPUTMA PEIICHHS
3anaun. [loHsTHE >XecTKOCTH cucTeM AudQepeHInanbHbIX YpaBHEHUNW U KPUTEPUU >KECTKOCTH. SIBHbBIE
(ObIcTpBIC) W HesBHBIC (MEIJICHHBIE) METOABI pemeHus. MeToasl mepBoro (Meroj Diinepa), BTOPOTO
(MoguduIMpoBaHHBIE METOBI Diiniepa) U ueTBeproro nopsaka (meron Pynre-Kyrra). Ouenka TouHocTH
METOIOB — OIMOOK YycedeHus. [lepexogHble OIMMOKM W OMMOKK OKPYIJICHHS NpPU UYUCICHHOM
UHTETpUpOBaHNM UG depeHIaIbHbIX YpaBHeHHH. Crioco0bl oOecrieueHusl CXOIMMOCTH peIIeHUs 3a1a4H.
[IpumeHeHne HESBHBIX METOJNOB Ui PEIIEHUS KECTKUX CcUCTeM Au(QepeHlIranbHbIX YpaBHEHHH.
Onpenenenus mara MHTETPUPOBAHMS HUTEPAMOHHBIM MeTonoM. MetonoB Kpsnka-HukonscoHa (mMeTon
Tpaneuui);

. MaTeMaTUYeCKOEe MOJEIUPOBAHUE CTALMOHAPHBIX PEXUMOB IPOLECCOB TEILIONEPEIaYu B
IUTACTUHYATBIX U 3MEEBUKOBBIX TEIUIOOOMEHHUKAX. MaTeMaTH4ecKoe ONMCaHue MPOLeCCOB ¢ MPUMEHEHHEM
MoJieJle MJealbHOTO CMELIEHWs U BBhITECHEHUs. BbiOop M rpaduueckoe npeacTaBieHUE aIrOpPUTMOB
pemenus. [IpuMeHeHne cTaHIapTHBIX METOI0B BBIUMCIUTEIbHON MAaTEMATUKH JIJIsl pELICHMS 3a/1a4;

. MAaTE€MaTHYECKOE MOJEIMPOBAHUE CTALMOHAPHBIX PEXUMOB IPOLECCOB TEILIONEPEIaYu B
IPSIMOTOYHBIX U MIPOTUBOTOYHBIX TPYOUaTHIX TEIJIOOOMEHHUKOB, penieHne 3a1aun Ko u kpaeBoil 3agaun
OpY UHTETPUPOBAHMM CHCTEM OOBIKHOBEHHBIX JU(QepeHInaIbHbIX ypaBHEeHUH.  MaTemaTudeckoe
ONKMCAHUE MPOLIECCOB C MPUMEHEHUEM MOJIENIEd HICATBbHOTO BbITeCHeHUsA. Pemenue 3amaun Komm u
KpaeBoll 3amauu. [IpencraBneHue alropuTMOB BBIYMCICHUN B BHJIE MH(POPMALMOHHOM MaTPHUIIbI CUCTEMBI
YpaBHEHUH MAaTEMaTHYECKOTO OMUCAaHHMSA M OJOK-cxeMm pacueToB. Marematudeckoe ommcanne XTII ¢
NPUMEHEHHEM CHCTEM OOBIKHOBEHHBIX Ju((depeHIHanbHbIX ypaBHeHHH. OmnucaHue O0O0BEKTOB C
pacIpenesieHHbIMIA B IIPOCTPAHCTBE MapaMerpamMu. PopMyIMpOBKa HadaldbHBIX W KPA€BBIX YCJIOBHMH 3a]1a4
peumens. YucneHHsld anroput™ 1-ro mopsiaka ans perrenus 3agauu Kommum. Merton "mpuctpenku” ams
pELICHHS KpaeBOil 3a/1a4u;

. MaTeMaTU4eCKOEe MOJEIUPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLECCOB B pEaKkTopax cC
Memankoi. OnucaHne MHUKPOKMHETHMUECKHX 3aKOHOMEPHOCTEH NPOTEKAaHUS IPOM3BOJIBHBIX CIIOKHBIX
XUMHUYECKHX peakuuid B KHUIKOW Qa3e s MHOTOKOMIIOHEHTHBIX cHucTeM. OrmpezeneHue KIoueBbIX
KOMITOHEHTOB CJIOXKHBIX XMMHUYECKMX PpEaKIHi C NMPUMEHEHHWEM METOJ0OB JIMHEHHON anreOphl - paHros
MaTpUIl CTEXUOMETPUYECKUX KO3((UIMEHTOB peakiuu. MareMaTH4ecKoe ONUCaHHe PEeaKTOPHOIro
npoliecca ¢ pyoamkoil ist MPOU3BOIBHOM CXeMbI MPOTEKAHUSI XUMHUECKONW peakuuu. Beibop aaroputmon
pelieHrs 3aJayd ¢ MpUMEHEeHHuEeM HHGOPMAIMOHHON MaTpUIlbl CHCTEMbl YpaBHEHHMH MaTeMaTH4YEeCKOIro
OIMCAHMS U TPEACTABJICHUS AITOPUTMA PEIIEHHUS C TOMOIIBIO OJIOK-CXEMBI pacueTa MpoLecca;



o MaTEMaTUYECKOE MOJCINPOBAHNE HECTALMOHAPHBIX PEKHUMOB IPOLIECCOB B PEAKTOpAxX C
Melanko. MareMarnyeckass MOCTAaHOBKA 3aJaud [Ji PEaKUUMU C MPOU3BOJIBHON CTEXHOMETPHUUYECKOMN
cxemoil. @opMysnpoBka 3anaun Komm — 3a1ayu ¢ HadaabHBIMU YCIOBHUSAMHU. Pa3HOCTHOE IIpeacTaBieHUE
CHCTEMBbl OOBIKHOBEHHBIX IU(epeHInanbHbIX ypaBHeHul. [locTpoeHne nHGOpMalMOHHON MaTpHLbl Ui
BbIOOpa anroputMma pemieHus. ['paduyeckoe mpeacTaBiIeHHE alrOpUTMa PEHICHUS B BUAE OJOK-CXEMBI
pacuera;

J MaTeMaTHYeCKOe MOJICIIMPOBAHUE CTAIlMOHAPHBIX PEKUMOB B TPYOUaTBHIX PEAKTOpax C
IPSIMOTOYHBIM U MPOTUBOTOYHBIM JABM)KEHUEM TEIUIOHOCUTENEH. MareMaThuueckasi IOCTaHOBKA 3a7jauu JIs
peakMu C KOHKPETHOUW cTeXxuoMmeTpudeckod cxemou. DopmynupoBka 3amaun Komm — 3amaun ¢
HavyaJbHBIMU YCJIOBUSMHM M KPAaeBOM 3aJauM — 3a7ja4uu ¢ KpaeBbIMU YCIOBUAMU. Pa3HOCTHOE Ipe/icTaBlIeHHE
cucteM OOBIKHOBEHHBIX Au(pdepeHnnanbHblx ypaBHeHUH. IlocTpoeHune MH(pOPMANMOHHBIX MaTpHULl Ui
BbIOOpa aIrOpuTMOB perieHus. ['padudeckoe mpencTaBieHHE AITOPUTMOB PEIICHUS B BHUIEC OJIOK-CXEMBI
pacuera;

. MaTeMaTHYeCKOe MOJICIIMPOBAHUE HECTALMOHAPHBIX PEXHMOB IPOLECCOB B TPyOUaThIX
peaKToOpax M YMCICHHbIE AITOPUTMbI TUCKPETU3ALNH [T PEelIeHUs cucTeM auddepeHInalbHbIX YpaBHEHUH
C 4YacTHBIMM NPOM3BOAHBIMU. Martemaruueckas II0CTAaHOBKA 3aJadyd MJJIi pEeakUUu C KOHKPETHOU
CTEeXHOMETPUYECKOH cxemoil. POpMynHpoOBKa HadalbHBIX M TpaHUYHBIX ycioBuid. nddepeHunansubie
YPaBHEHMsI B YAaCTHBIX MPOU3BOJHBIX - JUIMINTHUYECKOrO, NMapaboIn4ecKoro M runepooInYeckoro THUIOB.
ANTOpUTMBI pelIeHHs] ypaBHEHHMH mapaloyinyeckoro tuma. Maremaruyeckass MOJelNb XHUMHUYECKOIO
IPEBpALLCHUs] B U30TEPMHUECKUX YCIOBHAX JJIsl HECTAllMOHApHOI'O Ipoliecca B TpyOdaThIX ammaparax c
Y4ETOM TPOJIOJILHOTO MEPEMEIINBAHMS U C TIPUMEHEHUEM OJHOIapamMeTpuueckor Audy3noHHON Momenn
JUI ONMCAHUS TUAPOJUHAMUYECKOH OOCTAaHOBKM B PEAKIMOHHOM IOTOKE. AJITOPUTMBI PELIEHUs B BUJE
CHCTEM HEJIMHEWHBIX YpaBHEHH, a TakXe OOBIKHOBEHHBIX AH(DdepeHInaIbHbpIX ypaBHEHUH IEPBOTO H
BTOPOT'O MOPSAKOB;

. MaTEeMaTHYeCKOe MOJICIMPOBAHUE CTALMOHAPHBIX PEXKHUMOB IIPOLECCOB HENPEPHIBHOM
MHOTOKOMIIOHEHTHOW  pektuukanmu u  abcopbumu. Martemarudeckoe  ONHMCAaHUE  Ipolecca
MHOI'OKOMIIOHEHTHOM peKTU(UKaLuu B TapenbyaTodl KojoHHe. MozenupoBaHue (a30BOro paBHOBECUS U
npolecca Maccornepesadyyd Ha TapelikaX B MHOTOKOMIIOHEHTHBIX CHCTeMax. Y4eT TEIUIOBBIX OajJaHCOB Ha
Tapenkax MpHU MOJEIMPOBAHUU Tpoliecca B PeKTU(UKAMOHHON KOJOHHE. J[eKOMIO3UIIMOHHBIA alropuT™
pacdera mpoliecca peKTUUKALMKW B KOJOHHOM ammapaTre. MaremaTtnuyeckoe OMNHMCAHHE Ipolecca
MHOT'OKOMIIOHEHTHOM abcopOIiK B Hacal0uHON KOoJIOHHE. MozenupoBaHue Ipolecca MHOTOKOMITOHEH THOM
Macconepenadyd B CEKIMSAX HAacaJ04YHOM KOJOHHBL. AJNTOpUTM pEIIEHUS KpaeBOW 3aJayd  Juist
MOJIEIMPOBaHMs Mpolecca abcopOIMK B HACaJOYHON KOJIOHHE.

3.4. OcHOBBI ONTUMH3AIMH XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB:

o pelmieHne  3agad  ONTHMM3alUMM € TEPMOAUHAMMYECKHMH,  TEXHOJIOTHYECKUMH,
SKOHOMHMYECKHMH, TEXHUKO-DKOHOMMYECKMMH M  DKOJOTMYECKUMHU KPUTEPUSIMH  ONTUMAJIBHOCTH.
OnTtumanbshbele pecypcocoOeperatomme XTII. Bpibop kpuTepueB ONTUMaTbHOCTH (LIE€TIEBBIX (DYHKIHUN).
DopMyIupOBKa MHOTOKPUTEPHATILHOM 3a1auu onTUMH3anud. OcoOEHHOCTH pelleHHUs] ONTUMHU3AIMOHHBIX
3ana4 XTIl npu HaaMUKMK HECKOJIBKMX KPUTEPUEB ONTUMAIIbHOCTH, OBPAXXHOM XapaKTepe LeJIeBON pyHKINN
Y HaJIMYUH OTpaHUyYeHUi 1-ro u 2-ro poaa;

. QIrOPUTMBI  OJHOMEPHOM M MHOIOMEPHOM ONTHUMHM3auMHA. MeTonbl CKaHWpPOBAHUA,
JIOKAJIM3alud SKCTPEMyMa, 30JI0TOro ceueHus u uyucen OuOOHauyM B ciayyae OJHOMEPHOW ONTHUMHU3AIMHU.
Meroasl MHOTOMEPHON ONTHUMU3ALMN HYJIEBOTO, IEPBOIO M BTOPOro NOPAAKOB. CUMIUIEKCHBIE, CITy4alHbIE
U TPaJUEHTHBIE METO/Ibl MHOTOMEPHOHM ONTHUMU3AIMU. MeTo mTpadHbIX QyHKIHMA.

3.5. 3aknro4eHue:

J IIpUMEHEHHE KoMIbloTepHbIX Mozened XTIl mnpum  mpoekTMpoBaHMHM  XMMHUYECKUX
npou3BojacTB — B CAIIP. 3amaun cucrem aBTOMaTH3upoBaHHOro npoektupoBanus (CAIIP) u ctpykrypa
CHUCTEM KOMIIbIOTEpPHOTO MpoekTupoBanusd. MubopmanmonHoe u maremaruuyeckoe obecneuenue CAITIP.
ABTOMaTH3UPOBAHHOE MPOEKTUPOBAHUE C IPUMEHEHHEM KOMIIbIOTEpHBIX Mozenel XT1I;

. IIPUMEHEHHE KOMIBIOTEpHbIX Mozened XTII mnpum ymnpaBineHWH TEXHOIOTMYECKUMH
npoueccamu — B ACYTII. Komnsroreproe monenuposanne XTI B pexume peanbHOro BpeMeHU. CUCTEMBI
npsAMoro 1HU(GpoBoro (KOMIBIOTEPHOTO) YIPABICHUS TEXHOJOTHUYECKUMHU Tporeccamu. OcoOeHHOCTH



peanuzanuu  KoMmbloTepHbIx  Mogened XTI B aBTOMaTH3MPOBAaHHBIX CHUCTEMax  YINPABJICHUSA
TexHosiornueckumu npoueccamu (ACYTII).
4, O0beM yueOHO THCHUTITHHBI
B 3auerHbIx B akanem.

Bunaer yue6HOM paboThI €IMHULIAX qJacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4e0HOMY IJIAHY 4 144
KonraktHas padora (KP): 1,35 48
Jlextuu (JIek) 0.9 32
[Tpaxtrueckue 3ansatus (I113) - -
Jlaboparopus 0,45 16
CamocrositesbHas padora (CP): 1.65 60
CaMocCTOsITEIbHOE U3YUYECHHE Pa3/Ie0B JUCIUIUIMHBI 1,65 60
Bu KOHTPOJIs: IK3aMeH 1 36

B 3aueTHbBIX B actp.

Bunbt yueOHOM pabOThI EIMHULIAX yacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4e0HOMY IUIAHY 4 108
KonTaktHas padora (KP): 1,35 36
Jlexumnm (Jlek) 0.9 24
[TpakTnueckue 3anstus (I13) - -
JlaGopaTtopust 0,45 12
CamocrositesbHas padora (CP): 1.65 45
CaMoCTOATEIbHOE U3YUYEHHE Pa3/eSIOB TUCIUIIIMHbI 1,65 45
Buja koHTpOJISI: IK3aMeH 1 27

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
" JHeproHachllleHHbIE MAaTEePUAJIbI: BH/Ibl, CBOICTBA, IPUMeHeHHUe"
(1.5.31.01)

1. Heau AUCHUNIMHBI — O3HAKOMJICHHE O0YUYaIOIIMXCS C OCHOBHBIMU MOHATUSMH B TIOPOXOJICIINH;
KJaccu(uKalueil BOOPYKEHU M SHEPrOHACHINIEHHBIX MaTepranoB (OM) — mOpoXOB, TBEPABIX PAKETHBIX
toruuB (TPT), mUpOTEXHHUYECKUX COCTABOB M T.II.; KOMIUIEKCOM TpeOOBaHUM, MPEAbsIBIsIEMbIX K DOM;
OCHOBHBIMH BUJAMH dHEPTEeTUYECKUX MpeBpaiieHuit OM (TepMuyecKoe pa3liokeHnue, TOpeHHe, TeTOHAIU);
SHEPTeTHUYECKUMHU  XapakTepucTUkamMu OM W MeTogaMu WX ONpENeNeHUs, NPHHIUITHATHHBIMA
TEXHOJIOTHYECKUMHU CXEMaMu MPOU3BOACTBA M HJAESIMH, 3aJ0KEHHBIMU B OCHOBHBIE TEXHOJOTHUYECKHE
nporecchl. B kypce yzaemsiercss BHUManue k OM, MpuMeHsIeMbIM Kak B OOOPOHHBIX, TaK U TPaXKIAHCKHUX
nensx  (MOpOXOBBIE  aKKYMYISTOPHI  JIaBJIEHUS, JIBUTaTeId HUCKYCCTBEHHBIX CIIYTHHKOB  3€MIIH,
METEOPOJIOTHYECKUE PAKEThl, MPOTUBOTPAIOBBIE CHCTEMBI, MarHUTO-TUAPOJWHAMUYECKHE TEHEPaTOPHI,
a’PO30JIbHBIE CUCTEMBI MTOKAPOTYIICHUS, TypOOOYpPHI U T.I1.).

2. B pe3yJbTaTe H3yYyeHHs AUCHUIINHBI 00YYAIOLIUICS N0 MPOrpaMMe CreNHAJUTETA T0JIKEH:

Obnaoams  caenyrommmu  oO0mekyabTypasiMd  (OK), obmenpodeccuonansupivu  (OI1K),
npodeccuonanbabiMu (I1K) u mpodeccnonanbro-cnennanuzupoanubiMu (IICK) komneTenusamu:

OO1IeKyIbTYPHBIMU:
- CcIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIICHHIO, aHau3y, cuaTe3y (OK-1).
OobmenpodeccnoHaTbHBIMHU:

- CIOCOOHOCTBIO HCIOJIb30BaTh MAaTeMAaTUYECKHE, €CTECTBEHHOHAYUHbIE M WH)KCHEPHbIC 3HAHUS

JUIS pelIeHus 3a1a4 cBoei nmpodeccronanbHol Aesrenbroctu (OITK-1);




- CIIOCOOHOCTBHIO pemniaTh 3a7a4u MPoPEeCCHOHATIBHON ACSITEIPHOCTH HAa OCHOBE MH(GOPMAIITMOHHON
U Oubnrorpaduueckoil KyabTypsl ¢ IPUMEHEHHEM HH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH U C
Y4ETOM OCHOBHBIX TpeOoBaHui nHpopManronHoi 6ezomacHoctu (OITK-3).

[MpodeccrnonanbHbIMU:

- CIIOCOOHOCTBIO M3ydaThb HAYyYHO-TEXHMUYECKYIO MH(OPMALUIO, OTEYECTBEHHBIH U 3apyOeKHBIN
onbIT 110 TeMatuke uccaeaoBanuii (ITK-10);

- CIIOCOOHOCTBIO K HAMKMCAHHWIO OTYETOB, pedepaToB, MyOJUKAIMHA M MYyOJUYHBIX OOCYKICHUMH,
(GopMynHpOBaTh MPAKTHYECKUE PEKOMEHIAIIMH MO HMCIIOJIb30BAaHUIO PE3YJIHTaTOB HAYYHBIX HCCIEIOBAHUI
(IK-13)

IIpodeccronanbHO-CieUaNIN3UPOBAHHBIMU!

- CIOCOOHOCTBIO YNPABIATH TEXHOJIOTMYECKMMH IIPOLIECCAMH TIOJTYYEHHUS IOPOXOB, TBEPIBIX
PAaKEeTHBIX TOIUIMB, MOJMMEPHBIX KOMIIO3MLIMOHHBIX MaTEpUAJIOB W M3JEIMA U3 HUX, a TaKXKe OTHENbHBIX
KOMIIOHEHTOB, [IPOTHO3UPOBATh U PEryIMpPOBaTh UX IKCILTyaTallMOHHbIE CBOMCTBA, ONPEIENIATh IapaMeTphl
TEXHOJIOTHYECKUX IporeccoB ux monydenus (IICK-2.1);

3uamo:

— BUJBl COBPEMEHHBIX HMCTOYHMKOB 3Hepruu (BB, mopoxa, TPT, nuporexHuueckue coOCTaBbl) Jis

BOCHHOM (apTUIUIEPUICKON U PaKETHOMN ) TEXHUKU U TEXHUKU JJIs TPAXK1aHCKOT'O IPUMEHEHUS;

— DHepreTuyeckue M OaNIMCTHYECKUE XapaKTepUCTUKU OM pPa3Iu4yHOrO Ha3HAYEHMS, METOABI UX
pacyeTa U 3KCIIepUMEHTAIbLHOTO U3MEPEHUS;
— OCHOBHBIE BHJIbI JHEPreTHUUECKUX MpeBpamieHudi OM (TepMuyeckoe paslioKeHHEe, TOpEeHueE,

JIETOHAITHS);

— OCHOBHBIE TEXHOJOIMYECKHE IPOLECChl M NPUHLIMIIMAIBHBIE CXEMbl IMPOU3BOJACTBA PA3IUYHBIX

BUJIOB OM;

Ymemy:

— pa3nMyaTh OCHOBHBIE BM[bl 3HEPreTHMUECKUX NpeBpalieHuid DM (TepMuyecKkoe pas3iioXeHue,
rOpeHue, TeTOHAIMS) 10 SHEPTOBBLACTHHIO, CKOPOCTU MPEBPALIEHUS, OTAHOJIENTHUYECKUM MPOSBICHUSM;

—  OIpeAensaTh PACUETHBIM MYTEM SHEPreTHUECKHE XapaKTEpPUCTUKU DM pa3auyHOro Ha3HaueHUs
(17151 ra30reHepaTopOB, CTBOJIBHBIX U PAKETHBIX CUCTEM);

Braoems:

— TpPaKTUYECKMMH HaBbIKaMHM pacu€ra »HHEPreTMUeCKHUX XapakTepucTuk OM  pasnuyHoOro
Ha3HA4YCHMUS,

— HaBbIKaMHM HU3Yy4eHUs M 0000meHus uHpopManuu B 00JACTH TEXHOJIOTMH IPOU3BOJCTBA U
CBOMCTB 9HEPrOHACHIIIEHHBIX MaTEPHAIIOB.

JucuuiuinHa "OHeproHachlllleHHble MaTepuaibl: BHUJbI, CBOWMCTBA, NMpHUMeHeHHe" Oazupyercs Ha
3HAHUSX W YMEHMSX, IIOJIYUEHHBIX CTyJE€HTaMH 0pU H3y4yeHUH (U3NKH, MaTeMaTUKH, oOumed u
HEOPraHUYECKOM, OPraHWYECKOM XHWMHH, XHUMHUYECKONM TEPMOAVHAMMKH, MEXAaHUKM W HWHKEHEPHOMU
rpaduxmu.

3. Kparkoe conep:kanue TUCHUIIAHBI:

[loHsiTHE O SHEPrOHACHINLIEHHBIX (PHEProeMkux) Mmartepuanax (OM) Kak MOUIHBIX HCTOYHHMKAX
sHepruu. Knaccuduxanus M nmo npuMeHeHHIo: B3pbIBUaThie BemecTBa (BB), mopoxa, pakeTHble TomimnBa
(TBepable, xunkue, rudpuansle), nuporexuuueckue cmecu (IIC). TpeOGomanus, npenbssisembie Kk BB,
nopoxam, TPT u I1C.

Krnaccudukanys XuMU4ecKuX pakeTHBIX TOIUIMB (KuAkue, TBEpIbIe, rudpuansie). Kiaccupukanus
(Bugsl) mopoxoB u TPT (mupokcunuHOBBIE, OAJUIMCTUTHBIE, KOPAMTHBIE, chepuueckue, cmeceBbie). Mx
IpPUMEpHBIE COCTaBbl M OOJIACTH NPUMEHEHHUS (CTPEIKOBOE OpYyXKUE, apTUUIEPHIICKME U paKeTHbIe
cuctemsl). Macca 3apsiioB nopoxoB U TPT, ucnosns3yeMbIX B pa3IudHbIX CUCTEMAX.

Knaccupukauus u wmacmtadbsl npumenenuss IIC. Kommonentst IIC: okucnurenu, roprouee,
[IEMEHTATOPbI, JJ00aBKH CIEHUAIBHOTO Ha3HaueHHs. OQQexTsl, gocturaempie ¢ nomomso [IC.
Oco0Gennoctu ropenus [IC. TpeboBanus, npeabssisemsie k [1C.

Henenne BB mo xumunueckoMy cocraBy. I[IpuHummnsl koHcTpywpoBaHus BB u sHeproeMmkux
KOMIOHEHTOB NopoxoB U TPT. OcHoBHBbIE peakiuu uX nojyueHus. TpeboBanus, npenbssisembie K BB
Pa3IU4YHOIO Ha3HAYEHHUS.



Kpatkne ncropuueckue cenenusi no npumeHenno OM. Ilpumenenne OM B rpakJaHCKUX LEIAX
JUI PELICeHHS BaXHBIX HAPOJHOXO3SMCTBEHHBIX 3anad. [loHaTme 00 yTUIM3aIMM HSHEPreTHYECKUX
MaTEpUAIOB.

[lonatue 00 OCHOBHBIX (popMax XHMMHYECKOTO MpeBpamieHuss OM: MeUIEHHOM TEepPMHYECKOM
pa3JIoKEHUM, TOpeHHMH, JAeToHauuu (B3pbiBe) OOmEas xapakTepucTuka mnpoueccoB. CKOpoCTb
pacrpocTpaHeHus TOpeHus U B3phiBa. lIporeccsl ropeHuss — OCHOBHOM MCTOYHMK ITOJIYYEHUS SHEPTUU IS
KU3HM denoBedyecTBa. [loHsATHE O (HU3MYECKONH W XUMHUYECKOH CTOMKOCTH DM, rapaHTHUHHBIE CpPOKH
xpaHeHus. CaMOYCKOpSAIOIIMECS PEAKIUM - OCHOBA IIPOLIECCOB TOpPEHUs M JETOHAluu. TeruoBoe,
aBTOKATAJIUTUYECKOE U ILIENHOE yCcKopeHue peakiuil. OCHOBHBIE YCIIOBHS NMPOTEKaHWs peakuuid B (opme
TOpPEHUS U B3PbIBA.

[ToHsiTHE O YYBCTBUTENBHOCTH DM K pa3iavuHbIM BO3JCHCTBUAM: TEIUIOBBIM, MEXaHUYECKUM, (yaap,
Tpenue) u np. [loHsTue o nepexoie ropeHus B JETOHALMIO U MEPBI IIPEJOTBPALLEHHS MIPOLIECCa B YCIOBUAX
IIPOU3BOJCTBA U XPAHEHHUS.

PazHooOpasue 3amau, pemaeMbIX € IOMOIIBIO SHEPreTHUECKUX MaTepUalIOB, HCHOJIb3YEMBIX B
pexxume ropenusi. [IoHATHE O TOPEHUM PA3IUYHBIX BELIECTB: KUHETHYECKHH, MU Y3HOHHBIN, PEKHMBI
ropenus. 'openne BB, nopoxos u IIC. Posb 0T€4eCTBEHHBIX YYEHBIX B CO3/JaHUU TEOPUU FOPEHUS ra3oB U
KOHJICHCUPOBAHHBIX YHEPIeTUYECKUX CUCTEM.

ITonaTne 06 OCHOBHBIX IpOLECCaX, MIPOUCXOAALINX IPU aPTUILICPUHCKOM U PAKETHOM BBICTpEIIE U B
ra3oreHeparopax. 3akoHbl ra3000pa30BaHUs MPU FOPEHUU. 3aBUCUMOCTU CKOPOCTH TFOPEHHUS MOPOXOB OT
JlaBJIeHUs 1 HayalibHOU Temnepatypsl 3apsna (To). X mpaktuyeckoe 3HaueHue. I'eomerpudeckue GopMel u
pa3Mepbl HOPOXOBBIX 3apsA0B.

OcHoBbl Teopuu B3pbiBa. Popmbl aelcTBUS B3pbiBa (OpuszanTHoe U (yracHoe). CkopocTh U
KPUTUYECKUM JHaMeTp [JETOHALMW, BEIWYMHBI [JABICHUW B JETOHAUMOHHOM BosHe. [lomAtne o
KyMyJIaTUBHOM 3¢dekre. bananc sneprum npu B3pbiBe. YapHble BoiHbl. Pabora B3pbiBa. MacmraObl
npuMmeHeHus BB B BoeHHOM Jene M B HapoJHOM Xo3siicTBe. PaccrosiHusi, Oe3onacHble HO JEHCTBUIO
yZIapHBIX BOJIH.

3aKkOHBl M OCHOBHBIE XapaKTEPUCTUKU IBMXKEHHS TIa30BOrO0 MOTOKA (OCHOBHBIE COOTHOLICHMS):
YpaBHEHUE COCTOSHHs, YPaBHEHHUSA TEPMOAUHAMUYECKOIO IIPOLIECCAa, YCTAHOBUBLIEECS TEUYEHHE,
OJIHOMEPHOCTh T€UEHMsI, ypaBHEHUE pacxo/ia (COXpaHEHUsI Macchl), ypaBHEHHE COXPAHEHUsI SHEPTUU.

OCHOBHBIE DHEPreTHUECKHE XapaKTepUCTHKU apTwiuiepuiickux nopoxos, TPT, BB u IIC: cuia
1I0pOXa, TMOTEHLIHAN, YJAEIbHBIA HMIIYJIBC, KaJOPUHHOCTb, TEMIEparypa TOPEHUS U B3PbIBYATOIO
IpeBpalleHys. MeToasl UX SKCIIEPUMEHTAIBHOIO ONPEIEICHU.

PacuérHble  MeTombl  ompeneNeHHs ~— JHEpreTuYeckux — mapamerpoB  OM.  PaBHoBecue
TEPMOJIMHAMMYECKUX CHCTEM ¢ (ha30BBIMM M XMMHYECKHMH MpeBpaiieHussMu. OO00mEHHOE ypaBHEHHE
IpeBpalleHys] TOIIMBa NpU ropeHuu. OpHEeHTUPOBOUYHBIM pacyeT cocTaBa M TeMIEpaTypbl MPOIYKTOB
TOpeHHUs. YUeT AUCCOLMALINH.

VYHuBepcanpHbli MeTOA pacyera (azoBOro M XMMHUYECKOTO paBHOBecHs. OCHOBHBIE YCIOBUSA U
nonymeHusd. OnpeneneHue NapamMeTpoB paBHOBeCUS. TepMOIMHAMUYECKHI pacd€T HSHEPreTU4EeCKUX
xapaktepucTik nopoxoB 1 TPT ¢ nomornesto koMmneroTepHbIx nporpamm (REAL, ACTPA).

Hcnonb3oBaHue W pojb Pa3IUYHBIX MOJUMEpPOB s co3nanuss OM  (mopoxos, TPT, TIC).
[lonumepHBIE >HEPrOHACHIIEHHbIE MaTepraibl. ['OMOreHHblEe M TETEpPOre€HHBIE HSHEPTrOHACHIIICHHBIC
matepuansl. [loHATHE O mnoOAUMEpPHBIX KoMIo3uTax. (DYHKIMM MOJIMMEPHBIX KOMIIOHEHTOB B OM.
TepMmormacTel, 37aCTOIIACTBI, TEPMOPEAKTUBHBIE NOJHMMEpPbl.  CBA3yrOlMEe  SHEPrOHACBINIEHHBIX
HOJMMEpHBIX MaTtepuasioB. [loHstne o mactugukaTopax. AKTHBHbIE M HEAKTHBHBIE CBS3YIOIIHE.
OHEpProHaChIIEHHBIE MTOJIMMEPHI - HUTPATHI LEJUII0I03b], TOJIUBUHUIHUTPAT, a3U0COAEPKAINE TTOJIUMEPHI
u 1p. [loarmeps! U1s1 HEAKTUBHBIX CBSI3YIOIIKX.

Texnonornueckue u Quanko-mexanuyeckue cpoiictBa OM. OcHOBHBIE crOCOOBI THepepaboTKU
noauMmepcogepxkamux OM B u3nenus. [loHATHE O TEXHOJIOIMYECKMX CBOMCTBAX HSHEPrOHACHIIIEHHBIX
MOJIMMEPHBIX MaTepuanoB. KpaTkue cBelleHHs O peosioTUU U TPUOOHUKE SHEPTrOHACHIIIEHHBIX MOJIMMEPHBIX
KOMITO3UTOB. BIIHsiHME PE0IOrnYecKUX XapaKTePUCTUK KOMIIO3UTOB Ha CIOCOOBI UX nepepaboTku. [lonstue
0 K03 (HUIMEHTAX BBITSKKU, TEXHOJIOTUYHOCTH, 00KATHS.

TpeboBanust K (QU3MKO-MEXaHUYECKUM XapaKTepUCTHKaM moiauMepHblx OM. CBs3b (u3uKo-
MEXaHUYECKUX XAPAKTEPUCTUK C YCIOBHSAMHU XPAHEHUsS U NPUMEHEHHs SHEPrOHACBHIIICHHBIX U3ACINi (Ha
IpUMeEpE BKJIAJHBIX U IPOYHO CKPETUIEHHBIX U3ENN).



biiok-cxemMbl NMPOM3BOACTB HHEPrOHACHIIMICHHBIX KOMIO3UTOB — MeTaTelbHbIX BB Biok-cxembl
npou3BoacTB BB. Crnioco6s! momyuenust u3aenuii u3 BB u IIC. Bonpockl 6e30macHOCTH U 9KOJIOTUH TIpU
MOJTYYECHUH YHEPTETUYECKUX MATEPHUaIOB.

4., O0béM yueOHOI U CIUNITHHBI

B 3auétHbBIX

Bunast yueOHoli paboThI R B akanem. gyacax

O0mas TPy10eMKOCTh TUCIUILIMHBI 10 Y4eOHOMY MJIAHY 3 108
KonraktHas pa6ora (KP): 1 36
Jlextuu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I113) — —
Jlaboparopus — _
CamocrositesbHas padora (CP): 1 36
CaMoCTOsITeIbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI 1 36

. 3auer ¢
Bua koHTpOs: 32a4€T / IK3aMeH 1

onenkoii (36)

B 3auéTtHBIX

Bunst yueOHOI paboThI J— B actp. wacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4e0HOMY IUIAHY 3 81
KonraktHas padora (KP): 1 27
Jlexumnm (Jlek) 1 27
[TpakTnueckue 3anstus (I13) — -
JlaGopaTtopust — -
CamocrositesbHas padora (CP): 1 27
CaMocCTOsITeIbHOE H3YUYCHHE Pa3/IeNIOB AUCITUTUIHHBI 1 27
. 3auer ¢
Bujx koHTpossi: 3a4éT / 3IK3aMeH 1 .
oueHkoii (27)
AHHOTanus padoveil NPOrpaMmbl AU CHUTITHHBI
" BHyTpeHHss OannucTuka”
(51.5.31.02)
1. Hean pucuumiaumHbl — (QopMHpOBaHWE Yy CTYACHTOB 3HAHWS OCHOB HAyKH O Iporieccax,

NPOTEKAIOIMX IPH BBICTPENIE B CTBOJE OpYAMs, B Kamepe cropaHus peakTuBHoro asuratens (P[) u
ra3oreHeparopa, X aHaju3, pacCMOTPEHHE Ha 3TOM OCHOBE TPeOOBaHUMN IO JHEPreTUKE, '€OMETPUU U
rabaputam, MpeabABIIEMbIX K 3apsaaM i PJ] u CTBONBHBIX CUCTEM, IPUMEHIEMBIX Kak B OOOPOHHBIX, TaK
U B TPaXTAHCKUX IIENX (ITOPOXOBBIE aKKyMYISITOPHI JIaBJICHHS, JBUTATENIM HMCKYCCTBEHHBIX CITYTHHKOB
3eMJIM, METEOpPOJIOTUYECKUE paKeThl, IPOTUBOTPAZOBbIE CHUCTEMBI, MAarHUTO-TUIPOJUHAMHYECKHUE
reHepaTopsl, TypOOOYpHI U T.I1.).
2. B pe3yJbTaTe H3y4yeHHs AUCHHUILIUHBI 00y4YalOLIHUIiCS 10 MPOorpaMMe CrielUaINTeTa J0JKeH:
Obnaoams  caenyromumu  obmekyiabTypHsiMu — (OK),  obmenpodeccuonansupivu  (OIIK),
npodeccuonansubiMu (I1K) u nmpodeccronanpao-cnenuanuzupoBanabiMu ([ICK) komneTeHIusIMu
OO011eKyNbTYPHBIMHU:
- CcIoCOOHOCTBIO K a0CTPaKTHOMY MBILUICHHIO, aHanu3y, cuaTe3y (OK-1).
O6menpodeccnoHaTbHBIMU:
- CIIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTHUECKUE, €CTECTBEHHOHAyUHbIE W WH)KCHEPHbIC 3HAHUS
JUTSL peIeHus 3a7a4 cBoeit nmpodeccuonanbhoi aesreaproctu (OITK-1);
- CIOCOOHOCTBIO pemaTh 33a4l NpopecCHOHATBHON NesTeILHOCTH Ha OCHOBE MH(POPMAIIMOHHON
u oubmmorpaduIeckoil KyJabTyphl C MPUMEHEHHEM HH(GOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHUH U C
y4eTOM OCHOBHBIX TpeOoBaHui HHopMannonHo# 6e3zonacuoctu (OITK-3).




[IpodeccnonanbHBIMHU:

- CIIOCOOHOCTBIO M3ydaTh HAYYHO-TEXHHUYECKYI0O MH(OPMALUIO, OTEYECTBEHHBIH U 3apyOeKHBIN
ombIT 10 TeMatuke ucciempoBanmii (ITK-10);

- CIOCOOHOCTBIO IUJIAHUPOBAaTh W  TMPOBOAMTH HEOOXOJUMBIM  IKCHEPUMEHT, KOPPEKTHO
oOpabaTbIBaTh U aHAJTU3UPOBATh MMOJydeHHbIE pe3yiabTaThl (ITK-12).

[TpodeccrnonanbHo-criennaIn3uPOBAHHBIMH

- CIIOCOOHOCTBIO YNPABIATh TEXHOJIOTMUYECKUMM IPOLIECCAaMM IOJIYYEHHUs IOPOXOB, TBEPIBIX
PAKETHBIX TOIUIMB, ITOJIMMEPHBIX KOMIIO3ULMOHHBIX MAaTEpUAIOB M W3JEIUI U3 HUX, a TAKKE OTIEJIbHBIX
KOMIIOHEHTOB, ITIPOTHO3MPOBAaTh U PEryIMpPOBaTh UX JIKCILTyaTallMOHHBIE CBOMCTBA, ONPENCIIATh IapaMeTphl
TEXHOJIOTHYECKUX IporeccoB ux monydenus (IICK-2.1);

- TOTOBHOCTBIO CHHTE3UPOBATh M HCCIENOBATh (PU3MKO-XMMHUYECKHE, B3pbIBUYAThIE M (DU3HKO-
MEXaHUYECKUE CBOMCTBA SHEPrOHACHIIIEHHBIX KOMIIOHEHTOB [IOPOXOB M TBEpAbIX pakeTHbIX Torms (IICK-
2.3);

- TOTOBHOCTBIO IIPOBOJUTH CTAHIAPTHBIE U CEPTH(PUKALMOHHBIE HCIBITAHUS IOPOXOB, TBEPIbIX
paKeTHBIX TOIUIUB, MOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTepHAIOB 1 u3aeiuil Ha ux ocHose (IICK-2.4)

3namey:

—  CYWIECTBYIOUIME M MEPCIEKTUBHBIC KOHCTPYKIMH 3apsi/IOB U MYTH yBeIW4eHUs 3(PpPeKTUBHOCTH
X ICHCTBUA,

— B3aUMOCBSI3b  OQUIMCTUYECKMX  XApaKTEPUCTHUK  3apsAJ0B € DHEPreTUYECKUMH U
reOMEeTPUUECKUMHU IapameTrpamu OM;

—  3aKOHOMEpPHOCTH Ta30000pa30BaHUSl NpPU TOPEHHUU IOpOXa B IOCTOSHHOM M IE€PEMEHHOM
00BEME;

—  (¢usnyecKue U TepMOJIMHAMUYECKHE ITPOLIECCHI, TPOUCXOAIINE B KaHAJIE CTBOJIA OPYIUS;

— (¢usnyeckue U TEPMOJMHAMUYECKHE IMPOIECCH], NMPOUCXOMAAIIUE B BHYTPH KaMepbl U COILIa
PAKETHOTrO JIBUraTes;

— COBpEMEHHBI YpOBEHb (IMama3oHbl M3MEHEHUS) SHEPreTHUYeCKHMX U OaNIMCTHYECKUX
XapaKTepUCTUK MopoxoB u TPT;

—  OamMcTHYeCcKUe XapaKTepPUCTUKH OCHOBHBIX TUIIOB apTHIIIEPUNCKHUX U PAKETHBIX CUCTEM;

Ymemy:

—  (opmynupoBaTh IpsAMYIO U 00pATHYIO 3a/1a4u BHYTPEHHEH OAJITUCTUKY,

Braoemy:

—  COBPEMEHHBIMH IPEJICTABICHUSIMU B 00JIACTH SHEPTeTUKU U BHYTPEHHEN OauIucTUKN DM

— HaBbIKaMM H3Yy4eHHUs U 0000meHus HHOpMaluu B 00JACTH pa3pabOTKH, UCCIEIOBaHMUSA U
IIPUMEHEHNS YHEPrOHACKIILIEHHBIX MaTEpUaJIOB.

3. Kparkoe conep:kanue IMCIUIIUHBI:

IIpenmer u 3amaum OGamucTuku. JleneHue OalIMCTUKM Ha BHYTPEHHIOI W BHEWIHIOKO. CBs3b
OaJUTMCTUKHU U TEXHOJIOTHH NPOU3BO/ICTBA TOPOXOB.

OCHOBHBIE COOTHOIIEHHS TEOPUM PEAKTUBHOIO JBWKECHMs. YpaBHeHHE Melepckoro A
MaTepuaibHOW TOYKHM NepeMeHHON Macchl. PeakTuBHas cuia. Tsra neurarens. YaenbHas tara. CKopocTh
ucteueHus ra3oB. CEKyHIHBIM pacxoJ ra3os.

®opmyna [{HOIKOBCKOrO [l MIEATBHONM CKOPOCTH OJHOCTYIIEHYATOM pakeTsl. MHOrOCTyIIEHYaThIe
pakeTsl. BausHue mapamMeTpoB pakeThl Ha CKOPOCTh NOJIETA. [IeiiCTBUTENbHAS CKOPOCTh MOJIETA PAKETHI.

PaBroBecHoe naBnenue B kamepe cropanus PITT. BinusHue mapameTpoB 3apsiia u ABUTaTens Ha
paBHOBECHOE JaBJIcHUE. BnMsHME IOKa3aTens CTENEHM B 3aKOHE CKOPOCTU TOPEHMsI HAa YCTOWYMBOCTH
JTaBJICHUSI B KaMepe CTOPaHHUS.

Teuenne raza mno comry. CkopocTeh 3Byka B raszax. MakcuMaibHasi CKOPOCTb MCTEYECHMS.
3aBUCUMOCTH ITAPAMETPOB ra3a OT MECTHOM CKOPOCTH NMOTOKA. 3aBUCUMOCTb MECTHOM CKOPOCTH 3BYKa OT
ckopocTH notoka. Kpurnueckas ckopocts. @opma CBEPX3BYKOBOT'O COILIA.

Pabora comma PJI. Ilmomanp KpUTHYECKOTO ¥ BBIXOJHOTO CEYEHHUS COIUIA. [eIIoBbIE U
ra3oJuHaMU4YecKre notepu. Pesxumbl paboThl CBEPX3BYKOBOT'O COILIA.

I'eomerpuueckuil 3akoH ropeHus (mpusHak Beens). Wmmynbc naBineHus. OHepreTHdeckue Hu
0aJUTMCTHYECKUE XapaKTEPUCTUKHU TIOPOXOB.



beictpora razooOpa3zoBanus. [loHsAITHE O MOETPECCHMBHBIX W TPOrpeccHBHBIX ¢opmax. [lytu
obOecrieueHnuss MPOTPEeCCUBHOTO ropeHus. CBs3b MEXAYy TeoMeTpued mopoxa u oOpa3oBaHMEM Ta30B
(bynkus Gopmer).

HecooTBeTCTBHE TEOMETPUUYECKOTO 3aKOHA TOPCHHS OIBITHBIM JAaHHBIM. YJIelbHas ObICTpOTa
ra3oo0pa3oBaHUs — ONBITHAS XapaKTEPUCTUKA MPOrPECCUBHOCTU TopeHus. OTIMYMe OMBITHOM KPUBOIl OT
TEOPETHUYECKOM.

3aBUCUMOCTh JIaBJICHHS OT YCJOBHMM 3apsDKaHUA MPU TOPEHUHU IOpOXa B IMOCTOSHHOM OOBEME.
®opmyna HoOns-Iumkosa. O6mas ¢opMyna TUpOCTaTHKU. TeopeTwdeckas 3aBHCHUMOCTH p(t). Yuer
TEIUIONOTEPb.

@duznyeckue OCHOBBI Tpoliecca BbicTpena. OCHOBHBbIE MEPHOIBI JBUXKEHHUS CHapsjia MO0 KaHaly
CTBOJIA M 3aBUCUMOCTH MEXKy IapaMeTpaMu B KaKJIOM NIEPHO/IE.

bananc sHeprum mnpu BBICTpeJE W OCHOBHOE ypaBHEHUE BHYTpeHHel Oamumctuku. [loreniuman
nopoxa. [Ipenensnas ckopocts cHapsaa. KIIJI u ap. XxapakTepuCTUKU BBICTPEIA.

OcHoBHbIE 3a1a4n BHyTpeHHel Oammctuku. Oomue noustus. Pemenne O3Bb anamutrueckumu u
TaONIMYHBIMA  MeToAamu. IlyTu yBenwdYeHus MyJlbHOW CKopocTH cHapsga. [lompaBounbie (Gopmyssl
BHYTpEHHEH 0alNIMCTUKU.

4. O0béM y4eOHOH JUCHUILIMHBI

B 3auéTHBIX B akanem.

Bunb yueOHO paboOThI eAMHUIIAX yacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4e0HOMY IUIAHY 4 144
KonTaktHas padora (KP): 1 36
Jlexumnm (Jlek) 1 36
[Ipaktuueckue 3anstus (I113) — —
JlaGopaTtopust — —
CamocrositesbHas padora (CP): 2 72
CamocTOosITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUTUIMHBI 2 72
Buja koHTpOJISi: 32a4€T / IK3aMeH 1 Jx3ameH (36)

B 3au€tHbIX B actp.

Buasr yueOHO# paboThI €UHHULIAX yacax
O0mas TPyA0EMKOCTh JMCIHUILIMHBI 110 Y1e0HOMY IIAHY 4 108
KounraktHas pa6ora (KP): 1 27
Jlextuu (JIek) 1 27
[Tpaktrueckue 3anstus (113) -
JlaGopaTtopust — —
CamocrositeanHnas padora (CP): 2 54
CaMoCTOsITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUIMHBI 2 54
Buja koHTpOJISi: 32a4€T / IK3aMeH 1 Ok3ameH (27)




AHHOTaNUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
" Xumuyeckasi Gu3nKa JHEProHACHIIIEHHBIX MATEPHAJIOB"
(51.5.31.03)

1. Ieau AUCHMIVIMHBI — W3y4YCHHE PA3JIUYHBIX (OPM NPEBpALCHUS SHEPTOHACHIIIEHHBIX
MatepuanioB (OM): B3peiBuathix BemecTB (BB), mopoxoB, TBepapix pakerHbix TormmB (TPT) m mx
KOMITOHEHTOB — TEPMHUYECKOE PA3JIO’KEHHE, TOPEHUE, JIETOHAIUS, YyBCTBUTEIBHOCTh K Pa3IMYHBIM BUIAM
BO3/ICICTBUS (HAYaJIbHOMY UMITYJIBCY).

2. B pe3yJbTaTe H3yYeHHs AUCHUILUIUHBI 00YYaIOLIUICS 110 MPorpaMMe CreNHAJUTETA J0JIKeH:

Obnadams  cnenyrommmu  oomekyabTypasiMu  (OK),  obmenpodeccrnonansubivu  (OIIK),
npodeccuonanbabpiMu (I1K) u mpodeccuonanbro-cnenuanuzupoBanubiMu (ITCK) kommereHusIMHU:

OOUIeKyIbTYPHBIMU:
- CIOCOOHOCTBIO K aOCTPAKTHOMY MBILIUIEHHIO, aHau3y, cuaTesy (OK-1).
Oo6menpodeccuoHambHBIC:

- CIOCOOHOCTBIO HCIOJIb30BaTh MAaTeMAaTUYECKUE, €CTECTBEHHOHAYYHbIE M MH)KEHEPHbIC 3HAHUS
JUTSL peLeHUs 3aj1a4 cBoel npodeccuonanbhoit nesreiaproctu (OITK-1);

- CIOCOOHOCTBIO pelaTh 3aJa4 Tpo(hecCHOHATBFHON ASSITENFHOCTH Ha OCHOBE MH(POPMAIIOHHOM
U OubIMorpaduvecKkoil KyJIbTypsl C MPUMEHEHHEM MH(POPMAMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH U C
y4eTOM OCHOBHBIX TpeOoBaHuii HH(opMannonHo# 6e3onacuoctu (OITK-3).

[IpodeccnonanbHBIMU:

- CINOCOOHOCTHIO M3y4YaTh HAYYHO-TEXHUYECKYIO HMH(OPMAIINIO, OTEYECTBEHHBI U 3apyOeKHBIH
ombIT 1o Tematuke uccienoBanuii (I1K-10);

- CHOCOOHOCTBIO MPUMEHSATH COBPEMEHHBIE METOJbI MCCIIEOBAHUS, MPOBOJIUTH CTAHIAPTHBIC U
cepTU(UKAIIMOHHBIC UCITBITAHUSI MATEPUAIIOB, U3JICIUI U TeXHOJIorHYeckux mpoieccos (ITK-11);

- CHOCOOHOCTHIO IUIAHMPOBATh U MPOBOAUTH HEOOXOIUMBIM  SKCIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIC pe3yinbraThl ([1K-12);

- CHOCOOHOCTHIO K HAIHCAHUIO OTYETOB, pedeparoB, MyOIMKAUN W MyOIUYHBIX OOCYXICHU,
(bopMyITHpOBaTh MPAKTHYECKUE PEKOMEHIAIIMHM MO HMCIIOIB30BAaHUIO PE3YJIHTaTOB HAYYHBIX HCCIECIOBAHUI
(TIK-13);

- TOTOBHOCTBIO B COCTaB€ TPYNIBl NPOBOJUTH OKCIEPTU3Y TMPOUCIIECTBHI C ydacTHEM
9HEPrOHACHIIIEHHBIX MaTeprasioB u uzaeauii (ITK-18).

[IpodeccuonanbHO-CIIENIUATU3UPOBAHHBIMU .

- CIOCOOHOCTBIO YIMPaBJIATh TEXHOJOTHYECKHUMH IMPOILIECCAMU TONTYYEHHS] TMOPOXOB, TBEPIBIX
PaKeTHBIX TOIUIMB, MOJMMEPHBIX KOMIO3HIMOHHBIX MaTepUAIIOB W HM3/CIHHA M3 HUX, a TaKXKe OTIACIHHBIX
KOMIIOHEHTOB, IIPOTHO3UPOBATh U PErYIHPOBATh UX IKCILTyaTallMOHHBIE CBOMCTBA, OMPEIENATh MapaMeTphl
TEXHOJIOTUYECKUX TporieccoB ux noiydenus (IICK-2.1);

- CIIOCOOHOCTBIO pa3palaTbiBaTh METOJMKH U MPOTrPaMMBbl MPOBEIEHUS MCCIEJOBAHUN MOPOXOB,
TBEPJBIX PAKETHBIX TOILIUB, TOJUMEPHBIX KOMITO3UIIMOHHBIX MAaTEPHAJIOB M HM3JCTUH M3 HUX, METOJIHKHU
KOHTPOJIS TEXHOJIOTHYECKUX TporieccoB ux noiyuenus ([ICK-2.2);

- TOTOBHOCTHIO CHHTE3UPOBATh W HCCIIENOBATh (PH3MKO-XMMHUYECKHE, B3pHIBUYATBIE W (U3HUKO-
MEXaHUYECKHUE CBOMCTBA YHEPTrOHACHIIIICHHBIX KOMIOHEHTOB MOPOXOB M TBEPIbIX pakeTHbIX Torums (I1ICK-
2.3);

- TOTOBHOCTHIO TPOBOJUTH CTAaHIAPTHBIE M CEPTU(DUKANMOHHBIC HCIBITAHUS TOPOXOB, TBEPIBIX
PaKeTHBIX TOIUINB, MOJUMEPHBIX KOMITO3UIIMOHHBIX MaTepHaIoB u u3aeinuii Ha ux ocHose (IICK-2.4).

3namu:

—  MEXaHU3M CaMOYCKOPSIOIINXCA XUMUYECKUX PEAKLUI TP NpeBpameHnn OM;

—  YCIIOBHSI TEIUIOBOTO, aBTOKATATMTHYECKOTO U IIETTHOTO TETIOBOTO B3PHIBA;

—  MEXaHN3M TEPMHYECKOT0 pas3yIokeHus pa3nudyHblx BB — komnonenTos nopoxos u TPT, sneprun
AKTUBAILIUU PEAKIUI, TUMUTHPYIOIIUX UX pacmajl, IKCIEePUMEHTAIbHBIE METOBlI UCCIICIOBAHMS U BIIUSHUE
Ha pacnaj pa3jindHbIX (PaKTOpOB;

—  METOABI MOJYYEHUsI TEPMUUECKOM YCTOMUMBOCTH OpoxoB U TPT pasnuyHoro cocrasa,

— TpeOoBaHHs K ropeHuio mopoxoB u TPT, 3aBHCHMOCTH CKOPOCTHM TOPEHHUS OT AABICHUS U
HAYaJILHOUM TEMIIEPATYPHI 3apsijia U MX MPAKTHUECKOE 3HAUCHHUE;

— 3aKOHOMEpPHOCTH W MEXaHM3M TOpPEHHS IMOPOXOB HAa OCHOBE HHUTPOILEIUIIOJIIO3BI M CMECEBBIX
TOIUTMB Ha OCHOBE Pa3JIMYHBIX OKUCIUTENCH (CITOCOOHBIX W HECTIOCOOHBIX K CAMOCTOSTEIILHOMY TOPEHHIO).



Mogenu ropeHusi, 30HbI TOPEHUS, TEIIOBON OanlaHC, BeAylllas 30Ha TOPEHUs, BIUSIHNE Ha CKOPOCTh FOPEHUs
nopoxoB ¥ TPT pa3nuunbix komnoHeHToB (MeTaisl, BB, asunocoenunenus u ap.);

—  CIIOCOOBI PEeryJMpoBaHUSl CKOPOCTH TOpPEHHUs OaNIMCTUTHBIX M CMECEBBIX TOIUIMB U UX
3aBHCHUMOCTH OT JIaBJICHUS U OT HAYaJIbHOM TEMIIEpaTyphl;

— HeycTtoiuuBoe ropenue BB u nopoxos. [IpyunHbl 1 0COOEHHOCTH TOPEHHUS TIOPOXOB B PAKETHOM
JIBUraTesie U B KaHaje CTBOJIA. BUIbl aHOMAJIBHOIO TOPEHUS U UX YCTPAHECHMUE;

— MEXaHW3M JICTOHALIMA Ta30BbIX U KOHJCHCHUPOBAHHBIX CHCTEM; OCHOBHBIE IIapaMETphI
JeTOHAlMU (KPUTUYECKHM AMaMeTp M CKOpPOCTh JEeTOHAalMu) s pa3dnuuHbix OM — BB, nopoxos u
CMECEBBIX TOIIMB Ha OCHOBE MEPXJI0paTa aMMOHUS

—  YYBCTBUTENIBHOCTh OM K DPa3JIMYHbIM BO3JACHCTBUAM — MEXaHM3M BO30YXIEHUS M METOJIbI
OIIpeZCIICHUs] YyBCTBUTEIBHOCTH K yAapy, TEIUIOBOMY BO3ACHCTBHIO, UCKpE U np. Paspymaromee neicreue
B3pbIBA;

— BO3MOXXHOCTH II€pexojla TOpeHHs B JCTOHALMIO IpPU HOJYYEHUU OaNIUCTUTHBIX IOPOXOB.
Metons! ycTpaneHus.

Ymemn:

—  paccUMTHIBAaTh CTENEHb TEPMHMUYECKOIO pachaza KOMIIOHEHTOB M KOMIIO3MLMM B TEUYECHHE
TrapaHTUHHBIX CPOKOB XPaHEHMsI U ITPU UX MOIYYCHUH,

—  paccuHTHIBaTh TEIUIOBOW OanaHc mpu ropeHnn DM;

—  paccuMThIBaTh O€30IMacHbIE PACCTOSHMS 10 JEHCTBUIO yapHON BOJIHBL;

—  TPEVIOKUTh IIyTU PEryJIUpOBaHUS CKOPOCTHU TOPEHHUA U €€ 3aBUCUMOCTHU OT naBieHus i TPT
C 3aJJaHHOM PHEPrETUKON U COCTaBOM,;

—  OLEHUTH OIACHOCTb M3TOTOBJICHUSA M IKCILTyatanuu 3apaaoB TPT u mopoxoB B 3aBUCUMOCTH OT
UX COCTaBa.

Braoemw:

—  HaBbIKamu Oe3omacHoi paboTsl ¢ BB, mopoxamu u TPT;

—  METOAaMH OINPEIECICHUS KNHETUYECKUX ITapaMeTPOB pas3iioxkeHus nopoxos u TPT:

—  METOAAaMH OIPEIEIICHUS TEMIIEPATYPhI BCIBIIIKA U BPEMEHH €€ 3a/1CPKKH;

— METOAAaMH OIIPENENICHUs 3aBUCUMOCTH CKOPOCTH TOPEHHUS OT JaBJIEHHS M HadaabHOU
TEeMIIepaTyphl 3apsaa;

— METOAAaMHM pacyera cocCTaBa MpPOAYKTOB M TeMmmeparypel ropeHus mnopoxoB u TPT,
JKCHEPUMEHTAIBHBIM METOZOM OIIPENEIICHUs TEMIIEPATyPhl TOPEHUS;

— METOAAaMH OIPEACIICHUs YyBCTBUTEIBHOCTH MOpPoXoB M TPT Kk pasauyHbsIM UMITyJIbCaM
(TerIoBOMy, MEXaHUYECKOMY, I€TOHAIIMOHHOMY).

3. Kparkoe conep:kanue JUCHUIIUHBI:

3.1 Beenenue

Lenu, 3amaun Kypca u ero cojepkanue. TpeOGoBanus, npenbssisembie k BB, mopoxam u TPT.
Knaccugukanus BB no knaccam u ycroitunBoctu ropenuns. Knaccugukarus nopoxos u TPT. KomnonoBka
nopoxoB 1 TPT. IIlpumenenue nopoxos. OcHoBHBIE (hopMbI npeBpaiienrs BB u nopoxos.

3.2 KuHeTHKAa XMMHU4YeCKHX pPeaKluil TOpeHus U B3pbIBa

CkopocTh, TMOpPSIIOK M DHTANBIUS peakuuu, IiyOuHa mnpeBpameHus. Camoyckopsitommecs
XUMUYECKHUE PEAKIIUU — OCHOBA IIPOLECCOB TOPEHUS U JeTOHAUU. Pa3inyHble MEXaHU3MbI CAMOYCKOPEHHUS
pEaKIHii: TEMIOBOE YCKOPEHHUE, TEIUIOBOM B3PBIB T'a30B M KOHJCHCHUPOBAHHBIX BeHIECTB. MHAYKIIMOHHBIN
nepuoA. BiusgHue pasmepa 3apsia Ha BO3MOKHOCTb Pa3BUTHSI TEIJIOBOIO B3PbIBA. ABTOKATaJIUTUYECKOE
YCKOpEeHHE (aBTOKATATUTHYECKUHN TEMII0BOU B3pHIB). L{enmHoit B3pHIB.

3.3TepMuyeckoe pa3jio:keHHe H XUMHYecKasi cToiikocTs BB, nmopoxos u TPT

OO6mrast xapakTepuUCTHKa TIpolieccoB paznoxenus BB wu wMeromapl mx wu3ydenms. . Pacmag
HUTpo3hupoB. Krnaccudpukanuss HUTpOdPHUPOB MO XapakTepy pacnana. MexaHH3M peakiuil HayaabHOU
CTaauu pacnaga. BausiHue cTpoeHus HUTPO’(hUPOB Ha CKOPOCTh pacmana. Peakiuu, compoBoOKIaroliue
pacrniaza. PaznuuHble MEXaHU3MBbI CAMOYCKOPEHHSI TPOLIECCOB Pa3IOKEHHU HUTPOI(YUPOB.

Kunetnka m MexaHusM pasiiokeHus HuTpatoB 1 rpynnel. Kuciaelif Tuapoian3 HUTPOI(UPOB.
Wnpykiuonnelid nepuoj. BnusHue Ha pacnag HuTpoddhupoB 1 rpynmbl BOABI, KHUCIOPOAA, KHUCIOT H
[IEJIOYEH.



Pacnan nutparoB 2-oit u 3-eii rpyni. BimsiHue Boabl, KUCIOpPOAa, KUCJIOT U IPYTUX BEIIECTB Ha
pa3ioKeHue HUTPATOB 2-0M U 3-eil rpyn.

Pacnan HuTpocoeMHEeHN 1 HUTPOAMUHOB. BiinsiHue Ha CKOpPOCTh pacnaja arperaTHoro COCTOSIHUS
BB.

TepMuyeckoe pa3ioxkeHre OCHOBBI OAJUTUCTUTHBIX TOPOXOB — CUCTEM HUTPOLIEIIIIOI03a-
HUTPOITMUEPUH. BiausHue BOAbI, KUCIOPOJa, KUCIOT Ha Pa3IokKEHHUE TIOPOXOB.

Croiikocts BB 1 mopoxoB u MeTo1b1 €e onpenenenus. CTabuin3aTopbl XUMUYECKONW CTOMKOCTH.

OcobeHHoCTH pacnajia MOpPOXOB C HATIOTHUTEISIMHU.

Pasznoxxenue nepxiopara ammonus (IIXA) npu ynaneHuw u B MPUCYTCTBUHU MPOAYKTOB pacraja.
Crenenp pacnana I[IXA B paznuusbix ycnoBusix. Bnusinue nucnepcHoctu IIXA Ha ckopocTh pacmana.
Bnusinue pasnnunbix 100aBok Ha pacnaf. Pacnan cmeceii IIXA ¢ opraHndecKuMu BEIIECTBAMHU.

Crenenb pacnaga nopoxoB U TPT npu ux npous3BoACTBE U XpaHEHUH. POib XUMUYECKOW CTOMKOCTH
JUISl TAPAHTUHHBIX CPOKOB XPaHEHUS 3aps10B.

3.4T openue nopoxoB u TPT

TpeboBanusl, npenpsBiIsieMble K ropeHuto nopoxos u TPT. Meronapl u3ydeHus: mpoLeccoB ropeHus
nopoxoB u TPT. OmnpeneneHue 3aBUCHUMOCTH CKOPOCTHM TOPEHHs NOPOXOB OT JABJICHHUS U HadaJlbHOU
Temneparypsl 3apsana. [Ipaktuueckoe 3HaueHHE yKa3aHHBIX 3aBUcuMocTed. OmnpeneneHue pacnpeneneHus
TeMIeparypsl B BoiHe ropeHus mopoxoB u TPT. TemnoBoit 6ananc KOHIEHCUPOBAHHOM (a3bl IPU TOPEHUU
HIOPOXOB.

Teopwust ropenust nopoxos U TPT. PaznuuHbie MoAenN MOPOXOB.

T'openue nopoxoe

MexaHu3M TopeHus OANTUCTUTHBIX MOPOXOB. MHOroctaguiiHOCTh Mpoliecca TropeHus. Bemymias
CTa/us ropeHust NopoxoB. BinsHue coctaBa GaNTIMCTUTHBIX IOPOXOB HAa CKOPOCTh UX FOPEHUS B Pa3IMYHOM
UHTEpBaJie JaBlieHUsA. METOIbl OIpeneseHHs] CKOPOCTH TOPEHHUs KOHJCHCHUPOBAaHHBIX cucTeM. bomOa
MIOCTOSIHHOTO J1aBieHus. MaHoMmeTpuueckast Oom0a. MccrnenoBanust CTpyKTypbl IUIAMEHHU.

3aBHCHUMOCTh CKOPOCTH FOPEHUS MUPOKCUIMHOBBIX TOPOXOB OT PA3IMYHBIX (PaKTOPOB.

T'openue cmecesvix meepovix monaue (CTT)

Kunernueckuit 1 nud¢y3uoHHbl pexuMbl ropenus. ['opeHune mnepxiiopata amMMoHus. BnmsHue
roproyero Ha ropenue IIXA. 3aBUCUMOCTH CKOPOCTH TOPEHHS TOIUIUB OT COOTHOIIEHUS OKUCIMUTENS U
TOpIOYET0, TNPUPOABI CBA3YIOLIEro, AMCIEPCHOCTH OKucauTens u Mertamia. Mopenu ropenus CTT.
3aKOHOMEPHOCTH FOPEHUs TOIIJIMB HAa OCHOBE OBICTPOTOPSIINX OKUCIUTENEH.

'opeHue cucteM Ha OCHOBE AaKTHUBHOI'O CBS3YIOIIETO U HAMOJIHUTENEH, CIOCOOHBIX K
CaMOCTOSITEIbHOMY TOpeHHI0. [ 'eomeTpuueckas U pusnueckas MOJEIN TOPEHUs.

I'opeHue cucteM Ha OCHOBE OKMCIMTEJIEH, HECITIOCOOHBIX K CaMOCTOSITEIbHOMY TOPEHHIO (HUTpat
Kanus, mnepxjopaT kKamusg U jp.). OcoOeHHOCTM TOpeHus NoKapoTymamux nopoxoB. [lonmHota u
YCTOMYUBOCTh X TOPEHUSI ITPH aTMOC(HEPHOM JJaBJICHUH.

Kpumuueckue ycnogus zopenus BB

Kputnueckuii ¥ npenenbHelid JUaMEeTphl TOPEHUS M 3aBUCUMOCTb HMX BEJIMYUHBI OT Pa3IUYHBIX

(dbakTopoB (MPUPOIBI BEIIECTBA, COCTaBa MOPOXa, TABJICHUS U T.1.).
3.5HeycroiiunBoe ropeHue B3pbIBYATHIX BelllecTB, MopoxoB u TPT

I'mapoanHamuyeckas HEyCTOMYNBOCTh TOPEHHUSI Fa30B U KUIKUX BB.

HeycroliunBoe ropeHue mopomkooOpa3HbIX 3apsI0B, COAEPXKAIIMX MOPbI U TpeuIMHbL. ['opeHue B
TpellrMHaX, IeIsIX W nopax. BnusHue naBneHus, pasmepa mop U Apyrux (axTopoB Ha BO3HUKHOBEHHE
HEYCTOMYNBOIO TOPEHHUS.

TenuoBol ynap npu ropeHuH KpuctauioB BB.

3.6 PeryiupoBanue ckopoctu ropenus nopoxos u TPT
Xumuueckue menmoovl pecyuposanus cKopocmu 2openus nopoxoe u TPT

PerynupoBanue ckopoctu roperust TPT ¢ noMmompio Karaau3aTopoB. 3aKOHOMEPHOCTH BIMSIHUS U
MEXaHMU3M JIEWCTBUS KaTaau3aTOpoB Ha ropeHue OamnucTuTHbIX TPT pasnuuyHoro cocraBa. CHuxeHHe
3aBUCHUMOCTH CKOPOCTH ropeHMsl oT naBieHus. Perynuposanue ckopoctu ropenust CTT Ha ocHose IIXA ¢
MOMOIIbI0 KaTajau3aTopoB. (DakTopbl, BIMSIONIME Ha KaTajau3 ropeHus. PerynupoBaHue 3aBUCUMOCTH
ckopocTd ropeHus nopoxoB U TPT or HawanpHONM TemmepaTypsl 3apsaa. CHMKEHHUE CKOPOCTH TOPEHHUS
OAJUTMCTUTHBIX U CMECEBBIX IIOPOXOB.



Dusuueckue memoovl pecyaupo8anus CKopocmu 2openusn nopoxoe u TPT

VBe/n4eHne CKOPOCTH TOPEHHSI C MTOMOIIIBIO OBICTPOTOPSAIIUX 3JIEMEHTOB. DHIBTPALIMOHHBIA METO/.
Metoa TemmonpoBOAAIIUX 3JIEMEHTOB.

Pazopoc ckopocmeit zopenus

Pa3bpoc  ckopocteii ropenmst mopoxoB u  TPT. OcHoBHble (akTopsl (perenTypHbIE,
TEXHOJIOTUYECKNE), BIHUAIONIUE HAa BEIMUUHY pa3dpoca 1 OATMCTUTHBIX U CMECEBBIX TIOPOXOB.

Ocobennocmu 2openus nopoxoe é 08U2amenax u CImeoJabHbIX CUCHEMaAX

BinsiHue moroka ra3oB Ha CKOPOCTb T'OPEHHS, PE30HAHCHOE NOPEHHUE M METOABI €r0 YCTPAHCHMS.
bopb0a ¢ 1ylbHBIM U 3aCOIIOBBIM IJIAMEHEM.

3.7 leronanusi BB, nopoxos u TPT

Ilepexon ropeHus rasoB B jAceToHauuio. HukHuUM M BepxHUM Ipenenbl B3pbiBa. JleTOHanus
KOHJICHCUpOBaHHBIX BB.

[Tapametprr neronamuu. Ckopocth neroHanuu BB u 3aBuCcMMOCTH €€ OT pazimuuHBIX (HDaKTOPOB.
I'maponunamuyeckass teopus. [laBienwe B ynapHOHW W JeToHanMoHHOW BojHe. Touka Yemmnena-XKyre.
HluprHa 30HBI peakUUu MpU JeTOHAIMU. MeXaHu3M BO30YKICHHS M Pa3BUTUSl PEAKIMU IMPH JIETOHAIHMH.
[Tyt obpa3zoBanusi ouaroB. Kputuueckuii 1uameTp AeToHanuu. JleToHalMoHHas ClOCOOHOCTh Pa3IHUYHbIX
BB, mopoxoB m TPT wu 3aBuCcMMOCTP HMX OT pa3iuyHbIX (aKTOpOB (TEIIOTa B3PHIBA, IIOTHOCTD,
TOMOT€HHOCTb, HaJIMUKe TBEP/IbIX BEIIECTB U JP.).

3.8PaboTa u pa3pymaloiee jeiicTBue B3pbIBa

MecTtHoe, OpuzanTHOE U (yracHoe JeiicTBHE B3pbIBa. METOAbI OLIEHKH.

VY napHble BOJIHBI, TPOTUJIOBBIN 3KBUBaJIEHT. PaccTosiHus, 6e30nacHble MO AEMCTBUIO YAAPHOU BOJIHBI.

3.9YyscrBHuTeabHOCTH BB, nopoxoB u TPT k pa3anynbIM Bo3aelicTBUSIM

[Tonsitue o uwyBcTBUTENbHOCTH BB. Pasnuunblie BUIbl HAYaIbHOIO UMITYJIbCA

Bo3oycoenue 63pvieuamozo npeepawieHus menioeblm UMNYiabCoOM

UysctButensHocts BB, mopoxoB u TPT kx TeruoBoMy mmmynbscy. HarpeB m BocCmiameHs€MOCThb
nopoxoB. CriocoObl ompeneseHus] YyBCTBUTEILHOCTH K TEIUIOBOMY UMIYILCY (TeMIepaTypa BCIBIIIKH,
3a/ieprKKa BCIIBILIKY, BociameHenne BB u nopoxos).

Bo3soyasycoenue 63pviea npu mexanuueckux 6030€iiCmeunx

MexaHu3M BO3HUKHOBEHHUS B3pbIBa IPH yaape W TpeHuu. PazorpeB npu ynape M TPEeHHH, BHJIbI
OYaroB pas3orpeBa, WX KPUTHYECKHH pa3mep. BiMsHue ra3oBbIX BKIIOYEHUH M TBEPABIX J00ABOK Ha
BO3HUKHOBEHHE MECTHBIX pPAa30rpeBOB MPU MEXaHWYECKOM Bo3zaeicTBuu. CeHcUuOMnIM3aTopsl U
dbnermaTu3aTopel. MeToabl ompeneneHus uyBcTBUTeNbHOCTH BB, mopoxoB m TPT k MexaHudeckum
BO3JeCTBUAM (yaapy, TPEHUIO, MpocTpeny mynei u T.1.). Metoasl ucneitanus: konpsl K-44-1 u K-44-1,
npubopsr Nel, Ne2 u Ne3. OcHOBHBIE XapaKTEPUCTUKU UYBCTBUTEIBHOCTH. UyBCTBUTEIBHOCTDh Pa3IMYHBIX
BB, OamiuMCTUTHBIX M CMECEBBIX IOPOXOB M HX MOIy(HaOpUKaTOB K pa3IuYHBIM MEXaHUYECKUM
BO3JCHCTBUAM. BiMsiHMe Ha 4yBCTBUTEIBHOCTH cocTaBa opoxoB U TPT u HauaibHOM TeMIlepaTypbl

Bo3zoyscoenue e3pviea npu ounamuueckux 6030€cmeunx

YyscTBuTenbHOCTh BB, monydalOpukaroB u rotoBbsix uznenuit 6amummcTuTHbIX nopoxoB U CTT k
yAapHOU BOJHE. MUHUMAIIbHBIN HHUIMUPYIOIWKA UMITysbC. [lepenada neToHanmuu Ha paccTOSHUU. MeTo bl
onpezaenenus. BnusHue cocrasa nopoxoB u CTT Ha nx B3pbIBUaTBIE AETOHALIMOHHBIE XapaKTEPUCTHKU.

Ilepexo0 zopenusn ¢ oemonavuro (I11'/])

Ilepexon ropenuss OM B JeTOHaUMIO B YCIOBHSAX IPOM3BOACTBA. MexaHu3M mepexoza.
HuskockopocTHass u  BBICOKOCKOpOCTHasi jeToHanusi. Meroasl omeHkd. CrocoObl MpenoTBpaleHus
nepexo/ia TOpeHus BO B3pHIB.



4. O0bEéM y4eOHOH TUCITUIJIMHBI

B 3auéTHBIX B akagem.
Bunasl yue6HOM paboThI €IMHULIAX Jacax
O01as TPyA0eMKOCTh JHCHHUILJIMHBI 10 Y4eOHOMY IJIAHY 11 396
AYAUTOPHBIE 3aHATHSI: 5 180
Jlexuuu (Jlek) 2 72
[Tpaktuueckue 3ansatus (I113) — —
Jlaboparopus 3 108
CamocrosTesannasi pagora (CP): 5 180
CaMocCTOsATeIbHOE U3YUYCHHUE Pa3/IesIOB JUCITUTIINHBI, 5 180
MOJITOTOBKA K 1a00PaTOpHBIM paboTam
Buja konTpoJsi: 3a4€T / 3Kk3aMeH 1 3K3aMe.}.[ (36)
3auér
B 3auérnbIX B acrp.
Bunsr yue6HOI paboThI €IMHULIAX gacax
O01as TPy10€eMKOCTh JMCHUILIHHBI 0 Y4eOHOMY IJIAHY 11 297
AyIMTOpHBIE 3aHATHS: 5 135
Jlexumu (Jlek) 2 54
[Ipaktuueckue 3anstus (I113) — -
JlaGopaTtopust 3 81
CamocrositesbHas padora (CP): 5 135
CamocTosATEeTbHOE U3YUEHHUE Pa3/iesiOB JUCHUILINHBI, 5 135
MOATOTOBKA K JIA0OPAaTOPHBIM paboTam
Bua xoHTpoJs: 32a4éT / IK3aMeH 1 3K3ame-1-{ (27)
3auér

AHHOTanus padoyeil NPOrpaMmbl U CHUTITHHBI
" XuMus moJimmMepoB"
(51.5.31.04)

1. Ieau AMCUMIIMHBI — H3YYEHHUE METOJIOB M CIIOCOOOB CHHTE3a MOJIMMEPOB, XUMHUUECKUX CBOMCTB
HOJIMMEPOB, MPOILIECCOB OTBEPIKICHHS TOJIUMEPOB.

2. B pe3yJbTaTe U3yYyeHHs AUCHUIIUHBI 00yYaIOLIUICS N0 MPorpaMMe CreNHAJIUTEeTa J0JIKeH:

Obnaoams  cnegyromumu  obmenpodeccuonanbubiMu - (OIIK), npodeccuonansasiMu  (ITK) u
npodeccuonanpHo-crienuanusupoBanHbiMu (IICK) komneTenumsimu:

ObmenpodeccnoHaTbHBIMHU:

- CIIOCOOHOCTBIO HCIIOJIB30BaTh MaTeMaTHUECKHE, €CTECTBEHHOHAYYHBIE W WH)KCHEPHbIC 3HAHUS
JUTsL peILIeHUs 33/1a4 CBoel npodeccuonansHoi nesrensHoctr (OITK-1);

- CIOCOOHOCTHIO  TPO(ECCHOHATBHO  HCIONB30BaTh  COBPEMEHHOE  TEXHOJIOTUYECKOE W
aHaJTUTHYECKOoe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEIEHUIO HAYYHOTO MCCIIEJOBAHUS U aHAIM3Y
HOJTYYEHHBIX TPH ero mpoBeaeHnu pe3ynbratoB (OITK-2).

[IpodeccronanbHbIMU:

- CIIOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTMYECKHH TPOIECC B COOTBETCTBHH C PETIIAMEHTOM W
UCIIOJIb30BaTh TEXHUYECKUE CPECTBA JUIsl KOHTPOJIS €T0 OCHOBHBIX MapaMeTPOB, CBOMCTB CBHIPbsI M TOTOBOM
nponykuuu (ITK-1);

- CIIOCOOHOCTBIO J1I0OMBATHCS COOIOAECHUST HOPM OXpaHbl TPyZa, MPAaBUI TEXHUKH O€30MacHOCTH,
MPOM3BOJICTBEHHOW CAHUTAPUHU U TIOXKAPHOH Oe3omacHocTH Ha pabouem mecte (TTK-3);

- CIOCOOHOCTBIO K PEIICHUI0 NPO(PECCHOHANBHBIX MPOM3BOJICTBEHHBIX 33/1a4, BKIIOYAIOIIUX
pa3paboTKy HOPM BBIPA0OTKH M TEXHOJOTMYECKHMX HOPMATHBOB PACXOJOBaHHS CHIPbS, MaTEpPHAIOB H
JHEpPreTUYecKux 3arpar, obecreueHre TpeOOBaHUI MO CTaHIApTH3AlMU, CEePTU(UKALUM U KauecTBY
IPOIYKIIMH, COBEPIICHCTBOBAHUE KOHTPOJISI TeXHOoJIoru4deckoro npoiecca (I1K-4);




- CIIOCOOHOCTBIO IPUMEHSTH COBPEMEHHBIE METOABl HCCIIEAOBaHMS, MPOBOAUTH CTaHAAPTHBIE U
CepTU(HUKAIIMOHHBIC UCIIBITAHKS MATCPUAIIOB, U3JICIUI 1 TexHoJoruueckux mporeccon (ITK-11);

- TOTOBHOCTBIO B COCTaBe TIpYIIbl HPOBOIUTH 3SKCIEPTHU3Y MPOUCHIECTBUH C ydacTUeM
IHEPrOHACHIIICHHBIX MaTepuaioB u u3aenui (I1K-18).

[IpodeccronanbHO-CIeUANIN3UPOBAHHBIMU!

- CIIOCOOHOCTBIO YNPABIATH TEXHOJIOTMYECKMMH IIPOLIECCAMH TIOIYYEHHUS IOPOXOB, TBEPIBIX
PAKETHBIX TOIUIMB, MOJUMEPHBIX KOMIIO3ULMOHHBIX MaTepUAIOB U M3JEIMHA M3 HUX, a TaKXe OTIEJIbHBIX
KOMIIOHEHTOB, [IPOTHO3UPOBATh U PEryJIMpPOBaTh UX KCILTyaTallMOHHbIE CBOMCTBA, ONPEIEINIATh IapaMeTpbl
TEXHOJIOTHYECKUX IporeccoB ux monydenus (IICK-2.1);

- CIIOCOOHOCTBIO pa3palaTbiBaTh METOJAMKU U IPOTrPaMMBbl IPOBEIEHUS MCCIEJOBAHUIN IOPOXOB,
TBEP/AbIX PAKETHBIX TOILJIUB, IOJUMEPHBIX KOMIIO3ULMOHHBIX MaTEpHAJOB W M3ACIUN U3 HUX, METOAMKHU
KOHTPOJISI TEXHOJIOTHYECKUX TporieccoB ux nonydenus (IICK-2.2);

- TOTOBHOCTBIO CHHTE3MPOBATh W HMCCIIENOBATh (PU3MKO-XMMHUYECKHE, B3pbIBUYAThIE M (DU3HUKO-
MEXaHUYECKUE CBOMCTBA SHEPrOHACHIIIEHHBIX KOMIIOHEHTOB ITOPOXOB U TBEPbIX pakeTHbIX Toraus (IICK-
2.3);

- TOTOBHOCTBIO IPOBOJUThH CTAHJAPTHBIC U CEPTU(PHUKALMOHHBIC HCIIBITAHUS NOPOXOB, TBEPIBIX
PaKEeTHBIX TOIUIMB, MOJUMEPHBIX KOMITIO3UIIMOHHBIX MaTepHaIoB u u3aeinui Ha ux ocHose (IICK-2.4).

3namo:

- MEXaHU3Mbl PaJIUKaIbHON, KATHOHHOW, aHNOHHOH MOJIMMEPHU3ALIUN U MOJIMKOHICHCAIUH;

- OCHOBHBIE THIIbI [TOJIUMEPOB, IPUMEHSIEMbIX IPU CO3/IaHUH SHEPreTUUECKUX MAaTEpUAIIOB,;

- XMMHIO IIPOLIECCOB OTBEPKICHUS MOJIMMEPOB, CUCTEMbl OTBEP)KICHHUS M MEXAHU3Mbl peakuuil
OTBEP)KICHHUS.

Ymems:

- pa3iuyarth OCHOBHBIE BHUJABI IOJUMEPOB, MPHUMEHSEMbIX HPU CO3JaHUU SHEPreTHYECKUX
MartepualioB (10 TeMIIepaType CTEKJIOBaHUsI, TEMIIEpaType TEKy4eCTH, OPraHOJICITHYCCKUM TIPOSIBJICHUSIM).

Braoemy:

- HaBbIKaMU U3y4eHUs U 00001IeHUs HHPOPMAIK B 00JIaCTH XUMUU TOJIMMEPOB.

3. Kparkoe conep:kanue TUCHUNIAHBI:

1. Beenenue

3Ha4yeHre TUCHMIUIMHBI JJIsi TOATOTOBKH CTYIACHTOB B OOJIACTH TEXHOJOTMHM M MaTepHallOBEICHHS
HNOJUMEPHbIX Kommo3uuui. IloHsTHe 0 THUMax NOJUMEPHBIX KoMmo3ului. CBs3b AMCUUIUIMHBI C
00I1eTeOPEeTUYECKUMHU U CTIEUAIbHBIMU KYPCaMHU.

2. PapukanpHas mnonuMepuszanus. MexaHusM paiukaibHON mnosimMepusanuu. OCHOBHBIE CTaauu
nonumepuszau. CriocoObl MHUIMHMpOBaHUA. Peakium pocta, oOpbiBa M mepenauyu 1enu. VHUIMATOPHI,
MHTHOUTOPBI U PETYISATOPHI OJIUMEPU3ALIUY.

3. Nonnas nonumepusauus. Karnonnas nmommmepusanusi. Karanmzaropsl. Peakuuu obpa3oBaHus
aKTUBHOIO IIEHTpa, pOCTa, OOpbIBa W TMepeAaud Lenu. AHHUOHHas nonauMmepusanus. Karanuzatopsl
nonumepuszau. OcobeHHOCTH peakiuii pocta u oOpeiBa nenu. "JKusble" makpomonekynsl. [lonyuenue
0JIOK-COIIOJINMEPOB.

4. IlonukonaeHcauus. Buael MoHOMeEpOB. DaKTOPBI, BIUAIOIINAE HA MOJIEKYIISIpHYIO Maccy 1 MMP.
MeToibl TPOBEICHHS PEAKIIMi MOJMKOHICHCAIUH.

5. OcHoBHble  TuUmbl  noiauMepoB.  [lonmuOyTanueHOBblE M U3OMPEHOBBIE  Kay4YyKH.
JIMBUHWIHUTPUIIbHBIE M KapOOKCHUJIMpOBaHHbIE Kaydyku. Kayuyku ¢ KOHIEBBIMHM (YHKIIMOHATbHBIMU
rpynnamu. [lonmonepuHsl, MOJIMAKPUIATHI, TOJIUIPUPHI, MOTUYPETAHbI, TOTHMAMUIBI, SITOKCHIHBIE CMOJIbI,
NOJUCYIb(UBl. DHEPrOHACHIIIIEHHBIE TOJTHUMEPHI.

6. XuMus NpoueccoB OTBEPXKACHUSA MOMUMEPOB. CUCTEMBI OTBEPKACHHMS M MEXAHU3MBI PEAKIMN
OTBEPKIACHUS.

7. DHEProHAaCHIIICHHBIE IOJIUMEPHI.

8. TepMonnacToniIacTsl.



4. O0béM yueOHOH TUCHHILINHBI

B 3auétHbBIX B akanem.

Bunast yueOHoI paboThI €IMHULIAX qacax
O0mas TpyA0eMKOCTh JMCIUIIJIUHBI 10 Y1eOHOMY IJIAHY 4 144
Konrakthas patora (KP): 1.5 o4
Jlexumnm (Jlek) 0.5 18
[Ipaktuueckue 3anstus (113) — —
JlaGopaTtopust 1 36
CamocrositesbHas padora (CP): 1.5 54
CaMocCTOsATEIbHOE U3YUYEHUE PA3/IETI0B TUCHUIUINHBI, 1.5 54
MOJIFOTOBKA K 1a00paToOpHBIM paboTam
Buja koHTpoJIsi: 3a4€T / IK3aMeH 1 Jk3ameH (36)

B 3auérnbIX B acrp.

Bunasr yue6HOI paboThI €IMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHUILIMHBI 110 Y1eOHOMY IIAHY 4 108
KonrakrHas pa6ora (KP): 1.5 40,5
Jlexuu (JIek) 0.5 13,5
[Tpaktueckue 3anstus (I13) — -
JlaGopartopust 1 27
CamocrositesbHas padora (CP): 1.5 40,5
CamocTosTenbHOE U3YYEHHUE Pa3/iesiOB AUCIUILINHBL, 1.5 40,5
MOATOTOBKA K JIA0OPAaTOPHBIM paboTam
Bua xoHTpOJIA: 32a4€T / IK3aMeH 1 Jx3ameH (27)

AHHOTaNUs padoyeil NPOrpaMmbl AU CHHUILTHHbBI
" ®du3uka noamMepos"”
(51.5.31.05)

1. Hean qMcHMIMHbI- U3ydeHHne (PU3UYECKUX CBOMCTB MOJIMMEPOB, (a30BbIX U PEJIaKCAL[MOHHBIX
NEepexo/I0B, MEXaHWYECKHX M PEJaKCAIlMOHHBIX CBOWCTB, TEPMOJWHAMHKH PACTBOPEHUS W TEOPHH
pPacTBOPOB MOJIMMEPOB

2. B pe3yJbTaTe H3yYyeHHs AUCHUIIUHBI 00YYAIOLIUICS N0 MPOorpaMMe CreNHAJUTETA J0JIKeH:

Obnaoams  caenyrommmu  o0mekyabTypHbiMu  (OK), obmenpodeccuonansupivu  (OIIK),
npodeccuonanbubiMu (I1K) u mpodeccuonansuo-cnenuanuzupoanubiMu (IICK) komnereHumsMu:

OO1IEeKyIbTYPHBIMHU:
- CcIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIICHHIO, aHan3y, cuaTe3y (OK-1).
Ob6menpodeccnoHaTbHBIMHI:

- CIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTUYECKUE, €CTECTBEHHOHAYYHble M MH)KEHEPHbIE 3HAHMUS
JUIsL peILieHUsT 33/1a4 CBoel npodeccnonansHoi nesrensHoctr (OITK-1);

- CHOCOOHOCTBIO  MPO(PECCHOHAIBHO  HCIOJB30BaTh  COBPEMEHHOE  TEXHOJIOTUYECKOE U
aHaJTUTHYECKOoe O00OpyIOBaHUE, CIIOCOOHOCThIO K NPOBEIEHUIO HAYYHOTO MCCIIEOBAHUS U aHAIM3Y
HOJTYYEHHBIX TPH ero mpoBeaeHnu pe3ynbratoB (OITK-2).

[IpodeccronanbHbIMHU:

- CIOCOOHOCTHIO U3ydaTh HAYYHO-TEXHHUYECKYIO HMH(OpMalMIO, OTEYECTBEHHBIH U 3apyOeKHBII
ombIT 1o TeMatuke uccienoBanuii (ITK-10);

- CIOCOOHOCTBIO MPHUMEHSTh COBPEMEHHBIE METOIBI WCCIICAOBAHUS, TPOBOIANTH CTAaHAAPTHHIC H
CepTU(UKAIIMOHHBIC UCITBITAHKS MATCPUAIIOB, U3JICTUI 1 TexHoJornueckux mporeccon (IMTK-11);

- CHOCOOHOCTHIO IUIAHMPOBAThb U MPOBOAUTH HEOOXOIUMBIM  SKCIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3yinbraThl ([1K-12).




[IpodeccrnonanbHo-criennaIn3upOBaHHBIMHU:

- TOTOBHOCTBIO CHHTE3UPOBATh W MCCIIENOBATh (PU3MKO-XMMHUYECKHE, B3pbIBUAThIE M (DU3HUKO-
MEXaHUYECKHE CBOMCTBA SHEPrOHACHIIICHHBIX KOMIIOHEHTOB MMOPOXOB U TBEp/IbIX pakeTHbIX Torums (I1ICK-
2.3);

- TOTOBHOCTHIO IPOBOJUTH CTAHIAPTHBIE M CEPTU(UKAIMOHHBIC HCIBITAHUS MOPOXOB, TBEPIBIX
pPaKeTHBIX TOIUIMB, MOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaIoB u u3aenui Ha ux ocHose ([ICK-2.4).

3namy:

- KJIACCHU(PHMKALIMIO U CTPOSHHE TTOJIMMEPOB;

- BJIMSIHME CTPOCHUS IMOJIMMEPOB Ha UX pellaKCallMOHHbIE, PEOJIOIMYECKHe U MEXaHUUECKUE CBOICTRA;

- MEXaHHU3M CTEKJIOBaHHS MOJIMMEPOB;

- TEePMOAMHAMUKY J€(POPMUPOBAHUS ITOTUMEPOB;

- TEpPMOQIIYKTYIIUOHHYIO TEOPUIO IIPOYHOCTH MOJIMMEPOB.

Ymemn:

- ONIPEACIIATh TEMIEPATYPHI CTEKJIOBAHUS M TEKY4YE€CTH MOIMMEPOB ¢ nmoMoiisio MetofoB JICK u TT'A;

- ONPENEIATH IPOYHOCTHBIE CBOWCTBA ITOJIMMEPOB C ITIOMOIIBIO Pa3pbIBHON MalllMHbI;

- OIpEeNeNATh TePMOJAUHAMUYECKYI0 COBMECTUMOCThH IOJIMMEPOB U IJIACTU(UKATOPOB C MOMOIIBIO
UHTEP(EPEHIIMOHHOTO METO/IA.

Braoemy:

- HaBBIKAMU U3y4YeHHS U 00001eHus nHQOpMaIiy B 001aCTH (PU3UKH ITOTUMEPOB.

Kparkoe cogep:kanue AuCHMIINHBI:

1. Beenenue

3HaueHue MUCLUIUIMHBI Uil NOJATOTOBKU CTYACHTOB B O0JIACTH TEXHOJOTMU U MaTepUariOBEICHUS
NOJUMEpPHbIX Kommo3uuui. IloHsaTne o TUmax mnosuMepHbIX Kommo3uuui. CBs3p JUCLMIUIMHBL C
00LIETEOPETUYECKUMU U CIIELUaIbHBIMU KypCaMHu.

2. Crpoenne u cBoiictBa MakpoMmoisiekyl. Kraccupukanus mnonumepoB. PerynspHble u
Heperylsipaple  monuMepbl. Kondurypamuss u koHbopMmanus MakpoMoJekyd. MomekyiaspHas Mmacca H
MoJIeKyJsipHOe-MaccoBoe  pactpenenenue (MMP), weronsl oueHkH. MoneKynsIpHO-CTPYKTYpHBIE
XapaKTEPUCTUKHU CETYATBIX MOJIMMEPOB.

3. PenakcalioHHbI€ MPOLECCHl U CBOMCTBA MoauMepoB. OCOOEHHOCTH MOJIEKYJISIPHOTO JIBUXKEHUS B
nonuMmepax. I'mbkocTb Makpomoisiekyn. TepMmoauHamMuueckass M KHHETHYECKass TMOKOCTb, CIIOCOOBI €€
OLIEHKU. BnMsHue CcTpoeHHs MaKpOMOJIEKYJbI Ha ee TMOKOCTh. Bpemsi M crekTp BpeMeH pelakcaluH.
duznyeckue cocTosHUs aMop(dHbBIX nonuMepoB. CTPyKTYpHOE U MEXaHWYeCKoe CTeKIoBaHue. TemnepaTypa
TeKydecTu. Teopuu cTeKII0OBaHUS.

4. da3oBble COCTOSIHMS MOJIUMEPOB. MeToabl H3ydeHHs (PA30BOrO COCTOSHUS U CTPYKTYpHI
nonumepoB.  CTpykTypa amMophHBIX ¥ KPUCTAUIMYECKUX  MOJIMMEpoB. Da3oBble  MEpPEXO/bl.
KuakokpucTamnyeckoe COCTOSHUE OJUMEPOB U €r0 0COOEHHOCTH.

5. TepmonmHammka pacTBOpeHHUs MNOIMMEpPOB. Teopum pacTBOpoB mosnMepoB. Ilapamerpsl
pacTBOPUMOCTH M METOJbl NMPOTHO3UPOBAHUS PACTBOPUMOCTH MOJIMMEPOB. TepMoauHamMuKka HaOyXaHUs
CIIMTBIX IOJUMEPOB. JlMarpaMMbl COCTOSIHUS CHCTEM IOJIMMEP-PAacTBOPUTENb. TepMOAMHAMUYECKAS
YCTOHYMBOCTH PACTBOPOB U METO/IBI €€ OLIEHKH.

6. ITnactudpukanus noauMepoB. DddekTuBHOCTh NeiicTBUA MmuacTU(UKATOpOB. MoJeKkyspHas U
MEXCTPYKTYpHasl MiIacTU(UKALINS.

7. MexaHnuueckue cBoicTBa monumepoB. Buabl nedopmaru. OCHOBHBIE ypaBHEHHS JAedopMalnu.
Tepmonunamuka nedopmanuu. BrusHue MIOTHOCTHM CeTKM Ha MOAYAb yrnpyroctd. [lpuHiun
TEMIIEPATYPHO-BPEMEHHOIN CYNEPIO3ULMU M €ro NPUMEHEHHE JUIsl pacueTa peNaKCallMOHHBIX CBOWCTB
nosuMepoB. IIpoyHOCT M JOJATOBEYHOCTh. MeXaHU3Mbl paspyuieHus. TepMoQiayKTyallMOHHAs TEOpus
IIPOYHOCTH.



4. O0bEéM y4eOHOH TUCITUIJIMHBI

B 3auéTHBIX B akagem.

Bunasl yue6HOM paboThI €IMHULIAX Jacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4e0HOMY IJIAHY 6 216
KonraktHas padora (KP): 2.5 90
Jlextuu (JIek) 1 36
[Tpaktrueckue 3ansatus (113) — —
JlaGopartopust 1.5 54
CamocrosTesannasi pagora (CP): 2.5 90
CaMocCTOsATEeIbHOE N3YYCHHE Pa3/IesIOB TUCIUTIIINHBI, 2.5 90
MOJITOTOBKA K 1a00PaTOpHBIM paboTam
Bu koHTpoOIsA: 3a4€T / IK3aMeH 1 Jk3ameH (36)

B 3auérnbix B actp.

Bunst yueOHOI paboThI eQUHULIAX yacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 110 Y4e0OHOMY IUIAHY 6 162
KonraktHas patora (KP): 2.5 67,5
Jlexumm (JIek) 1 27
[Ipaktuueckue 3anstus (113) — -
JlaGopaTtopust 1.5 40,5
CamocrosTesannasi padora (CP): 2.5 67,5
CamocTosTeTbHOE U3YUYCHHUE Pa3/IeNIOB JUCIUTIINHBI, 2.5 67,5
MOJIFOTOBKA K 1a00paTOpHBIM paboTam
Bujx KoHTpoIsA: 3a4€T / IK3aMeH 1 Jk3ameH (27)

AHHOTaUus padoyeii MPOrpaMMbl IMCHUTLIHHBI
" TexHoJi0rusl NepepadOTKN IHEPrOHACHIIIEHHBIX MaTepPHAJIOB"
(51.5.31.06)

1. Hesu AMCHMIVIMHBI — O3HAKOMJIEHHE OOYy4YaloOUIMXCs €O CHoco0amMM MpPOM3BOJCTBA U
nepepadOTKH TTOPOXOB, TBEPBIX PAKETHBIX TOIUIMB M JAPYTHX KOMITO3UIIMOHHBIX TOJMMEPHBIX MAaTEpPHAIOB
Ha OCHOBE LEJIIIOJIO3bl U €€ MPOM3BOJHBIX, allapaTaMd U pPeKMMaMM INPOU3BOJACTBA U NEepepabOoTKH, a
Takke (PU3UKO-XUMUIECKUMHU OCHOBAMH MPOTEKAIOIINX TTPOIIECCOB.

2. B pe3yJbTaTe H3y4eHHs AUCHHUILUINHBI 00YYaIOLIUICS 110 MPOrpaMMe CreNHAJIUTETa J0JIKeH:

Obaaoams  cnepyromumu  obmenpodeccuonanbubiMu - (OIIK), npodeccuonansusiMu  (IIK) u
npodeccuonanabHo-crienuanuzupoanHbiMu (IICK) komnereHuusamu:

O6menpodeccuoHaTbHBIMU:

- CIIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTHUECKHE, €CTECTBEHHOHAyUHbIE W WH)KEHEPHbIC 3HAHUS
JUTSL peIieHus 3a71a4 cBoeit mpodeccruonanbhoi aesreiapaoctu (OITK-1);

- CIOCOOHOCTBIO  MPO(PECCHOHAIBHO  MCIONIB30BaTh  COBPEMEHHOE  TEXHOJIOTMYECKOe U
aHAJTUTHYECKOE O00OpYyIOBaHME, CIIOCOOHOCTHIO K TIPOBEICHHIO HAYYHOTO WCCICAOBAaHUS M aHAIN3Y
HIOJTYYSHHBIX TIPH ero mpoBeaeHnu pe3ynbratoB (OI1K-2).

[IpodeccnonanbHBIMHU:

- CIIOCOOHOCTBIO OCYIIECTBJIATH TEXHOJIOIMYECKHH MPOLIECC B COOTBETCTBHH C PETIAMEHTOM MU
UCTIOJTb30BaTh TEXHUYECKUE CPEICTBA TSI KOHTPOJISI €T0 OCHOBHBIX MAPaMETPOB, CBOMCTB CHIPhSI M TOTOBOM
npoaykiuu (ITK-1);

- CIOCOOHOCTBIO OOMBATHCS COOIOZCHUSI HOPM OXpPaHbl TPy/a, MPaBUJ TEXHUKH O€30MacHOCTH,
IPOU3BOICTBEHHOW CAHUTApHUU M IOXKAPHOH Oe3omacHocTH Ha pabouem mecte ([1K-3);

- CIOCOOHOCTBIO K pEHICHUIO0 TPO(ECCHOHANBHBIX TPOU3BOJCTBEHHBIX 3a/1a4, BKIFOYAIOIINX
pa3paboTKy HOpPM BBIPA0OTKH M TEXHOJOTMYECKHMX HOPMATHBOB pPAcCXOJOBaHMS CHIPbS, MaTEpUAIOB H
SHEpPreTUYeCKUx 3arpar, obOecreueHue TpeOOBaHUI MO CTaHJAPTH3AlMH, CEPTU(UKALUU U KauyecTBY
NPOYKIMH, COBEPIICHCTBOBAHHE KOHTPOJIS TeXHOIOrn4yeckoro mnpoiecca (I1K-4);




[IpodeccrnonanbHo-criennaIn3upOBaHHBIMHU:

- CIIOCOOHOCTBIO YNPABIATH TEXHOJOTMYECKUMH TPOLIECCAaMHM TOJYYEHHUS IOPOXOB, TBEPIBIX
PAKETHBIX TOIUIMB, MOJUMEPHBIX KOMIIO3ULIMOHHBIX MaTE€pUaloB U U3JEIUN U3 HUX, a TAKKE OTIEIbHBIX
KOMIIOHEHTOB, IIPOTHO3UPOBATh U PEryJIMPOBATh UX 3KCIUIyaTallUOHHBIE CBOWCTBA, ONIPEEISATh TapaMeTphbl
TEXHOJIOTHYECKUX IporeccoB ux monydenus (IICK-2.1);

- CIOCOOHOCTBIO pa3palaThIBaTh METOJIMKH U HMPOTPaMMBI MPOBEAEHUS HMCCIIEJOBAHUIN MOPOXOB,
TBEPABIX PAKETHBIX TOILUIMB, MOJIUMEPHBIX KOMIIO3ULIIMOHHBIX MAaTEpUaJIOB U U3JEIUN U3 HUX, METOJIUKH
KOHTPOJISI TEXHOJIOTHYECKUX TporieccoB ux noiyuenus ([ICK-2.2);

- TOTOBHOCTHIO NPOBOJUTH CTAHIAPTHBIE M CEPTU(UKAIMOHHBIC HMCIBITAHUS MOPOXOB, TBEPIBIX
PaKeTHBIX TOILTUB, OJMMEPHBIX KOMITO3UIIMOHHBIX MaTepuayioB u u3nenuil Ha ux ocuose (IICK-2.4).

3uamo:

—  OCHOBHBIE METO/IbI MOJIYYCHUS U TPEOOBAHUS K HCXOIHBIM MPOIYKTaM;

—  TEOpPETUYECKHE OCHOBBI IIPOLECCOB HUTPOBAHMS LIEJUIFOJIO3bI M MHOTOATOMHBIX CIHUPTOB,
KHCJIOTHOTO M HIETIOYHOTO TUAPOIN3a HUTPOI(PHUPOB, N3roTOBIEHHS opoxoB u TPT;

—  KOHCTPYKUHWHU U MPUHUUI ACHCTBUS allllapaToB, TEXHOJIOTMYECKUE PEKUMBI IIPOU3BOJCTBA;

—  ($UBHKO-XMMHUYECKHUE MPOIECCH], MPOTEKAIOUINE MPU CMEIICHUH KOMIIOHEHTOB M IepepadoTKe
Macc;

— TexHosorndeckue cxemsl npoussBoxacrsa HII, HI'L], mopoxoB, TBEpABIX pPAaKETHBIX TOILIUB U
JPYTUX KOMIIO3ULIMOHHBIX IOJMMEPHBIX MaTEpUaIoB Ha OCHOBE 1IEJIII0JI03bI U €€ IPOU3BOIHBIX ;

—  TpeboBaHMsI 110 TEXHUKE OE30MACHOCTH U OXpaHe Tpya.

Ymemy:

— pewmarb SKOJIOIMYECKHE NpoOJIeMbl IMPH IPOU3BOJACTBE HUTPOIPUPHBIX IIACTU(PUKATOPOB,
nopoxos, TPT;

—  paccUYMTHIBATh XapaKTEPUCTUKH MPOLIECCa HUTPALMU MHOTOATOMHBIX CIIUPTOB;

—  COCTaBJISTh TEXHOJOIMUYECKYIO CXEMY IPOM3BOCTBA, MOJOMpATh ammnaparbl Ui U3rOTOBJICHUS
OHM u onpenensaTe napaMeTpbl TEXHOJOTHYECKUX MPOLIECCOB UX MOMYyUEHUS;

— TPOTHO3MPOBATh U PETYIHMPOBATh KCILTyaTallHOHHBIE CBOMCTBA MopoxoB, TPT m mommumepHbIX
KOMIIO3UIIMOHHBIX MaTEpUAJIOB;

Braoemw:

— npakThuueckuMHu HaBblkamu nosrydeHus HII, HI'Ll n npyrux HUTpaToB MHOrOaTOMHBIX CIIUPTOB
B JIAOOPATOPHBIX YCIOBHSIX;

—  TPaKTUYECKUMH HaBbIKAMHU IOJYYEHHUS MOPOXOB, TBEPABIX PAKETHHIX TOIUIUB U MOJUMEPHBIX
KOMIIO3UIIMOHHBIX MaTepUaIoB Ha OCHOBE HUTPOLIEJUIIOJIO3b! B JIa0OPATOPHBIX YCIOBUSIX;

— TPaKTHYECKHMU HABBIKAMHU OINPEACICHUS MEXAHMYECKUX M PEOJIOTMYECKUX XapaKTEPUCTUK
nopoxos u TPT.

3. Kparkoe conep:kanue IHCHUANIHHBI:

3.1BBenenue. Lleau, 3a7a4n 1 0CHOBHBIE pa3/ielibl Kypca

Ilopoxa, croparome TWIb3bl - KaK DJHEPreTUYECKM AaKTHBHBIE IIOJIMMEPHBIE MAaTE€pHANIbl CO
cnenupuYecKUMH CBONCTBaMH. XapaKTepHble OTIWYMS WX MPOU3BOJACTBA OT JPYIMX MOJIMMEPHBIX
koMno3uiuil. [I[pumeHeHre noaMMepHbIX MaTEpUAIOB Ha OCHOBE LIEJUIIOJIO3b] U €€ IPOU3BOJHBIX U IOPOXOB
B Pa3IMYHBIX 00JIACTSAX HAPOIHOTO XO3SIHCTRA.

OcHosuble Buabl HII, BUIbI, TUTIOBBIE COCTaBbl U yCIOBHBIE 0003HAUEHUs MMOPoxoB Ha ocHoBe HII,
Ha3Ha4YeHHE KOMIIOHEHTOB.

KouBepcusi  mopoxoBod ~ HPOMBINIIEHHOCTH.  Vcmonbp3oBaHME — LIEJUTIOJIO3HOTO  ChIPhS,
TEXHOJIOTUYECKUX MPUEMOB M YaCTHUYHO OOOPYAOBAHUS Il U3TOTOBJIEHUS MOJTUMEPHBIX KOMITO3UIIMOHHBIX
MaTepraioB MUPHOT'O BPEMEHH.

3.211pousBoacTBO HUTPOIPUPOB
Du3uko-xumuueckue 0CHOBbL NOJIYYEHUA HUMPOIPUpos

OtepuduKaus CUPTOB a30THOM KHUCIOTOM M CMECSMH Ha €€ OCHOBE - MOJY4E€HHUE HUPOIPHPOB.
MexaHu3M U KHHETHKA HUTPOBaHUS CIUPTOB. BiusiHIEe CBOWCTB MNIMLEPUHA U JPYTUX HU3KOMOJIEKYISIPHBIX
CIHPTOB, COCTaBa U CBOMCTB 3TEPUDUIIUPYIONIUX ar€HTOB Ha MPOLIECC HUTPALUH.

XapakTepHble OCOOCHHOCTH MHOIOCTaJUMHOIO IMpoliecca HUTPAIMKM LEIUTI0N03bl (CMadlBaHUE,
KalWwUIsIpHAs TPOMUTKAa BOJOKHA HUTPYIOIIMM areHTOM, COOCTBEHHO peakius dSTepuUKaAIIH,



nudy3noHHOE BBIpAaBHUBAHWE KOHIIEHTPAIIMH A3TOr0 areHTa B 0oObeMme BOJIOKHA). OCHOBHBIE CBOMCTBA
[EJUTIONO3bI, BIMSIONIAE Ha TMPOLecC dTepuduKanuu: npupoja u (¢usmdeckas ¢GopMa ChIpbs, BEITUYHHA
yIEIbHOW IMOBEPXHOCTU, CTPYKTYpHAs HEOJHOPOIHOCTH (COOTHOILIECHHE aMOP(HBIX U KPUCTAILTMYECKHX
Y4aCTKOB), TOCTYITHOCTh M PEAKIIMOHHAS CIIOCOOHOCTH TUAPOKCUIIBHBIX TPYIII, COAEpKaHUE TUAPOGOOHBIX
npuMeced, BIAXHOCTh U Jpyrue). Bo3MOKHOCTh MCHOJIB30BAaHUS HOBBIX BHUIOB U (POPM LEIUTIOIO3HOIO
CeIpbsi. PernenTypHO-TeXHONOTHYECKHE (DAKTOPBI, BIUSIONIME HA MPOIECC ATEpUPHUKAIIHN IISILTFOIO03bI:
COCTaB HUTpPYIOLIEH CcMecH M OTpaOOTaHHOM KHCJIOTHI, MOAYJb, TEMIIEpaTypa W BpeMs HUTpPALUU.
B03MOXHOCTh TTOBBIIICHHS AKTUBHOCTH HUTPYIOIINX cMecei: ucnoib3zoBanue HzP Oy, anruapuioB Kuciort u
OPYTUX pPeareHTOB, a TAK)Ke PACTBOPUTENCH MpU HUTpAUUU cUPTOB. KUCIOTHBIN TUApONN3, OKUCICHUE U
npyrue moOOYHbIE MPOLIECCHl MPU HUTPALUU CIIUPTOB.

Otnenenue HUTPOIPUPOB OT OTPAOOTAHHBIX KUCIOT. Pexkymeparus u pereHepaius oTpabOoTaHHBIX
KHCJIOT.

Cmabunuzayus HumpoiIpupoe

VYnanenue u3 HUTPOAI(YUPOB OCTATKOB KHCIOT, MOOOYHBIX BEIIECTB M HECTOMKUX IPUMECEH.
PerynupoBanue creneHW MOIMMEpH3aIK, BsS3KocTH, pactBopuMmoctd HI[ Ha cramum craGuimsarum.
Crabunm3anusi B KUCIOW M INEJIOYHOW Cpefax, BIHAHUE PEHENTYPHO-TEXHOJIOTHUYECKUX (PaKTOpOB.
MexaHu3M ¥ IPaKTHYECKOE UCIIOIb30BaHNE KUCIOTHOTO U IEIOYHOro Thuaponusa. M3mensuenue HILI.

Omxum HII ot BoAsI.

Henpepuienvie cnocodvl npouszeoocmea HumpoIhupos

TexHonornyeckass cxema HENpPEpHIBHOTO Crnocoba MpPOM3BOJICTBA HHUTPOLEIUTIONO3BL. [loaroroBka
LEJUTIONO03BI U CLIOCOOBI €€ TO3UPOBaHUS B HUTPATOp. [IpUroToBneHne KUCIOTHBIX CMeCel U MX COCTaBbI JJIst
nonydernuss HII pasznuunesix BupoB. Kucmotoobopor B mpousBoactse HII[. Pacuer cocraBa paboueit
HUTPOCMECH W OTpabOTaHHOW KHCIOTHL. IlpenBapurenvHas crabwmsanus HI[. M3mensuenme HI[ u
OKOHUaTelIbHasg ee crabunmzauusa. TexHuka 0€30IacCHOCTH, OXpaHa TpyJa M OKpY’Karolled cpelsl Npu
npousBoacTBe HI[. OcoOeHHOCTH M3rOTOBJICHUS JTAKOBOTO KOJUIOKCHJIMHA. TEeXHHUECKHE XapaKTepUCTUKU
HII u o6nactu ux npuMeHeHus.

TexHonornueckne cxemsl HempepbiBHOro mnpousBojcTBa HI'Ll m ero anamoros (cemnapandOHHBIM,
OeccenapalliOHHbIN 1 HHXXEKTOPHBIN).

ITonroroBka cnupros. [Tomyyenune pabounx HUTpocMecel. Perupkynsaius oTpabOTaHHON KUCIOTBHI.
Cemnapanust HUTpO3hUPOB OT OTPaOOTaHHBIX KHciaOT. CTabunmzanus HUTPOIDUPHBIX IMIACTU(PHUKATOPOB.
Pemienne »skojoruueckux MpoOsieM NpU MPOU3BOJACTBE HHUTPOIPUPHBIX IUIACTHPUKATOPOB. TexHHKa
0€30MacHOCTH U OXpaHa TpyJa.

3.3 Ilpou3BoacTBO NMPOKCHIMHOBBIX mopoxos (I1IT)

BonoomkumM, o00e3BOXKMBaHME NHUPOKCHWIMHOB. DU3HKO-XMMUYECKHE OCOOEHHOCTH Ipolecca
00€3B0O’KMBaHUS, BIMSHUE HA HETO PAa3IMYHbIX (PaKTOpoB. KOHCTPYKTUBHO-TEXHOIOTHYECKHE 0COOEHHOCTH
IIPOLIECCOB BOJOOT)KUMA U 00€3BOKUBAHUSI.

Ocob6ennoctu mpouecca rnactuukanun HI[ npu HM3roTOBIEHMHM NHMPOKCUIMHOBOW MOPOXOBOM
macchl (ITT1IM). Brnusuaue pasnuunbix ¢aktopoB Ha kadectBo [IIIM u pacxon pacTBopuresns. AnmapaTypHoe
oopmieHne mporecca.

Ocobennoctu peonorndyeckux cpoicts [IIIM. [lpuHnunuanbHoe YCTpPOHCTBO (HOPMYIOIINX
anmnaparos.

[IpuHIMNIIanpEHOE YCTPOMCTBO PE3aTENbHBIX ANNapaToB.

OU3NKO-XUMUYECKUE MPOLECCH, MPOTEKAOIUE NPHU YAAJIEHUU pacTBOpUTENeil. AmnmapaTypHoe
odopmiienue ¢asbl. Pexyneparus 1erkoneTyqyux mniacTu@uKaTopos.

TexHonornueckue cxemsl mpousoactsa [111.

3.4 IlpousBoacreo d0a/IMcTUTHBIX MOpoxoB (BII)
Iloozomoexa u 0o3uposanue omoenbHbIX KOMHOHEHMO0E

[IpuHIIMTIHAaTEHOE YCTPOMCTBO J103aTOPOB, TUAPO(HOOU3aTOPOB.

OU3NKO-XMUMUYECKHE TPOLIECCHI, MPOTEKAIOIINE MPU CMEIIEHNH KOMIOHEHTOB OAJUIMCTUTHBIX Macc
(BM). Ponp Bomuoit cpenpl. OcHOBHblE (akTOphl, omnpeaenstomme kadyectBo bM. OcobeHHocTu
CMauyuBaHMs, KaNWUILIPHOW NPONMUTKH, copOuuu. IlpuHIUnMambHOE YCTPOWCTBO ammapaToB (a3bl
CMELICHUS.



Texnonocuueckue cxemot uzzomoenenus bM.

IlonynenpepbiBHAass W HeNpepblBHbIE cXxeMbl u3roropiaeHuss BbM. Omxum BM ot  Bogsl
[TpuHuMNUanbHOE YCTPOWCTBO LEHTPUPYr U OTXKUMHBIX TIPECCOB [UIsl OTKUMA. AHaIWU3 MpolseM
0€30IaCHOCTH | 3KoJoruu mpu nonydyeHnrn bBM. OGoporHoe BomocHaOxeHue. buoxumuueckass oyMCcTKa
CTOYHBIX BOJI.

Ilepepabomka BM

Ocobennoctu peonorudeckux cBorictB bM. BanbiieBanne BM. ®u3nko-xuMudecKkue mporecchl mpu
BasiblieBaHUM. [IpUHIMNINATIBEHOE YCTPOWCTBO BaJbII-aIIIapaToOB.

Cymka nonydabpukara. OuU3NKO-XUMHUECKHE OCOOEHHOCTH M ammaparypHoe odopmiieHue (assbl
CYILIKH.

TabnerupoBanue mnonydabpukara. Ha3znauenue omnepauud W NPUHIUNHAIBHOE YCTPOMCTBO
TabJIETUPYIOLIETO Mpecca.

[IpeccoBanue nonydadpukara. [Tonsitue o ko3pPuIMEHTaX BBHITSKKH, TEXHOJOTUIHOCTH, 00KATHSI.
AyTOre3uoHHasi IPOYHOCTh W 3aBUCHUMOCTh €€ OT pa3iauy4HbIX (akTopoB. [IpuHuMNUAIbHOE YCTPOICTBO
dopmyrommx mpeccoB. Bubl MOTOKOB B 3KcTpyAepe. Pemenne BonpocoB 0€30MacHOCTH PU MPECCOBAHUU.
Bunb! u npuunHbl Opaka npu IpecCOBaHUH.

@a3a pe3ku. I [pyHIMNMAIBHOE YCTPOHCTBO PE3aTEIbHBIX YCTPOUCTB.

3apepmraromue onepauu. JedexkrockonupoBanue. Mexannueckas o0paboTka, OpoHUpPOBAHHE.

TexHosornueckue cxeMol epepadoTKH.

3.5Cropawmue rujib3bl

[IpuHuMnuanpHas cxema uX MpPOU3BOJICTBA.

3.6 KoHBepcHOHHBIE TPOU3BOACTBA

OCOOCHHOCTH ~ PEOJIOTUYECKUX M TEXHOJOTMYECKHMX  CBOWCTB  adp030JIb0OPa3yoLINX
noxkaporymamux komrnosunuii  (AIIK). IIpousBoacTBo  a’po301b00pa3yromUX  MOKAPOTYIIAIINX
xomno3zuuii (AIIK).

[IpousBonctBo KMII. ®Du3uko-xUMHUYECKHE OCHOBBI MpoOIlecca, HCIOIb30BaHUE OOOPYIOBAHUS
IIOPOXOBBIX 3aBOJIOB.

[Ipou3BoICTBO HUTPONIAKOB, HUTpoNHHONEeyMa. Cnenududeckre TpedOBaHUs K KOMIOHEHTaM, OJ0K-
CXeMa IIPOU3BO/JICTBA.

4. O0béM yueOHOH JUCHUIJIMHBI

B 3auéTHBIX B akagem.

Buasl yueOHO# paboThI €IUHHULIAX yacax
O0mas TPyA0EMKOCTh JMCIHUIIIMHBI 10 Y4e0OHOMY IUIAHY 11 396
KonTaktHas padora (KP): 5.25 189
Jlextuu (JIek) 1.75 63
[Tpaktiueckue 3anstus (I13) 0.5 18
Jlaboparopus 3 108
CamocrositeanHnas padora (CP): 4.75 171
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUIIIINHBI, 4.75 171
HOJTrOTOBKA K J1a00OpaTOpHBIM paboTam
Buj koHTpoOJIsi: 3a4éT / IK3aMeH 1 Ox3ameH (36)

B 3au€rHbIx B acrp.

Bunael yue6HOM paboThI eANHULAX yacax
O0mas TPyA0eMKOCTh JMCIHUILIMHBI 110 Y4eOHOMY IIAHY 11 297
KonraktHas pa6ora (KP): 5.25 141,75
Jlexumnm (Jlek) 1.75 47,25
[Tpaktnyeckue 3anstus (I13) 0.5 13,5
JlaGopaTopus 3 81
CamocrositesabHas padora (CP): 4.75 128,25
CamocTosiTeTbHOE U3YUYCHHUE Pa3/IesiOB JUCIUTIINHBI, 4.75 128,25
MOATOTOBKA K JIA0OPAaTOPHBIM paboTam
Buj KOHTpoIsA: 3a4€T / IK3aMeH 1 Ox3amen (27)




AHHOTanus padoveil NPOrpaMMbl U CHUTITTHHBI
" Teopusi 1 CBOIiCTBA YHEPTOHACHIIIIEHHBIX MATEPHAJIOB"
(51.5.31.07)
1. Heab aMcUMIVIMHBI — KJIacCUUKALKA HSHEPreTMUECKUX MaTepualioB, H3ydeHUe (QU3UKO-
XUMUYECKUX cBOMCTB nopoxoB u CPTT.
2. B pe3yabTare u3yueHusl JUCHUILIHHBI 00yUYalommiicsi 10 NporpaMMe ClelUAJIUTETA T0JKeH:
Obnaoams  cnenyrommmu — oOmekyabTypabiMu — (OK), obmenpodeccuonansabivu  (OI1K),
npodeccuonanbabpiMu (I1K) 1 mpodeccuonanbro-cnenuanuzupoBanubiMu (ITCK) komneTeHusamu:
OO011eKyNbTYPHBIMHU:
- CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHUIO, aHau3y, cunte3y (OK-1);
O6menpodeccnoHaTbHBIMHU.
- CIOCOOHOCTBIO MCIOJIb30BaTh MaTeMaTHYECKUE, €CTECTBCHHOHAYYHbIE M MHXCHEPHBIC 3HAHHS
JUISL peleHus 3a1a4 cBoeil mpodeccruonanbhoi aesreiapaoctu (OITK-1).
[Tpodeccuonanbhble:

- CIOCOOHOCTBIO U3yUaTh HAYYHO-TEXHUUYECKYI0 HH(POPMAIINIO, OTEUECTBEHHBIN U 3apyOeKHBIN OMBIT
no temaruke uccienoBanuii (I1K-10);

- CHOCOOHOCTBIO TJIAHMPOBATHh U MPOBOAUTH HEOOXOIUMBINA HKCIIEPUMEHT, KOPPEKTHO 00pabaThiBaTh U
aHAJIM3UPOBATh NOJTyueHHbIC pe3ynbTathl ([1K-12);

- CHOCOOHOCTBIO K HAINHCAHUIO OTYETOB, pedeparoB, MyOMUKAUUKA UM MYOIMYHBIX OOCYXKIACHHIA,
(dopMynHpoBaTh MPAKTUYECKHE PEKOMEHAANNU MO HCIOIb30BAHUIO PE3YNbTAaTOB Hay4yHbIX uccienoBanuii (ITK-
13);

[TpodeccrnonanbHO-crIennaTN3UPOBAHHBIMH

- TOTOBHOCTHIO CHHTE3HpPOBaTh U UCCIENOBaTh (U3UKO-XMMHUYECKHUE, B3pbIBYATBHIE U (DU3HKO-
MEXaHUYECKUE CBOWCTBA YHEPTrOHACHIIIICHHBIX KOMIIOHEHTOB MOPOXOB U TBEpbIX pakeTHbIX TorumB ([ICK-2.3);

- TOTOBHOCTHIO MPOBOJAUTH CTAHIAPTHBIE M CEPTU(UKAIMOHHBIC HCIBITAHUS TOPOXOB, TBEPIBIX
PaKEeTHBIX TOIUIMB, MOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaIoB u u3aeinui Ha ux ocHose (IICK-2.4).

3nams: 6S3KOYNpyrue CBOWCTBA MONMMEPHBIX MatepuanoB, TPT u mopoxoB; HampsikeHHOE
COCTOSIHME M HaKOIUICHHE IOBPEKICHUN, KpuTepudl bennu, TepMudecKkas CTOMKOCTb, XMMHYECKas
COBMECTUMOCTH KOMIOHEHTOB TPT, mpo4HOCTH npu AeWCTBUN AMHAMUYECKUX HATPY30K.

Ymemn:

- UCCIIIOBATh TEPMHUYECKYIO CTOMKOCTh SHEPreTHUECKHX MarepuasioB ¢ nomomisto mMeronos JICK u

TTA;

Braoemy:

- HaBbIKaMM U3Yy4Ye€HHUS M 0000meHuss uHPopManuu B 0OJACTH HAayKu 00 DHEPreTUYECKUX
MaTepuanax.

3. Kparkoe conep:kanue IUCHUIIUHBI:

1. Beenenue

[lenu, 3amaun U OCHOBHBIE pa3fiesibl Kypca. 3HAU€HHE Kypca JJil MOATOTOBKH CIELHUANINCTOB B
00J1aCTH XMMHHU, TEXHOJIOTUU U MPUMEHEHUs MOpoXoB U TBepAbIX pakeTHbIX Torms (TPT). Ca3b kypca ¢
00LIETEOPETUYECKUMU U CIIEIMATbHBIMU JUCIUILTHHAMH.

2. @usMka MNPOYHOCTH IUIACTH(PUIUPOBAHHBIX MOIUMEpPOB. (OCOOEHHOCTH pa3pylIeHus MU
nehopMUpPOBaHUS MIACTU()UIIMPOBAHHBIX MTOJIMMEPOB. OCHOBHBIE YpaBHEHHsI, ONUCHIBAIOIINE KUHETUKY
paspyleHust IUIacTU(GUUUPOBAaHHBIX monuMepoB. Koadduuuments:, Bxoasime B 3TH ypaBHEHUS UX
¢usnueckuit cmpica. besomacHoe HampspkeHHe, MOJYNb YIOPYTOCTH, MpEIeNIbHOE 3HAYeHHE MPOYHOCTH,
TEOpEeTUYECKas: IIPOYHOCTh. HamnpssKeHHOe COCTOSHME M HAKOIUIEHUE NMOBPEXKICHHUM, UX KOJIUYECTBEHHBIE
onucanus. Kpurepuit belinu, yciaoBus €ro IpUMEHUMOCTH JJIs ONTMCAHUS TOBPEXKIAEMOCTH.

3. BsAskoymnpyrue cBoiicTBa noauMepHbIx Marepuanos, TPT u nmopoxos. [lonsydyects u penakcanus
HanpspkeHu. CKOpOCTh MOI3y4eCTH, MTHOBEHHBIN MOyb, koddduuuent [lyaccona nns TPT.

4. TIpoueccsl, pazpuBaromuecst B TPT npu ux xpanenun. [Ipsimas u obpaTHas 3a1auu, periaeMble
IIPU OLICHKE COXPaHsAEMOCTH 3aps0B. KnumaTtnueckue ycioBus XpaHeHUs U3eauil. DKBHUBaJIEHTHBIE
TEMIIEpaTypbl, CPOKM DKCIUIyaTallMM U3Aeauil. TepMudecKkas CTOMKOCTb, XMMUYECKas COBMECTUMOCTh
koMnoHeHTOB TPT, ux BiusiHuE Ha COXPAHSIEMOCTD U3ACIHH.



5. Pazpymenue u nedopmupoBaHHe HEOTHOPOAHBIX cpel. CoOBpeMEHHBIC TMPEACTABICHHUS O
MEXaHU3Max paspyleHuss U AeGOpMUPOBAaHHMS HEOJAHOPOIHBIX Cpeld C CHUJIBHO BBIPRKEHHOU
FE€TEPOr€HHOCTHIO COCTABIIAIONIMX 3JIEMEHTOB. MeXaHU3Mbl YIPOYHEHUSI HANOJHEHHBIX KOMITO3UIIMOHHBIX
marepuasioB U TPT: rugpocratnueckas COCTaBISIIOIIAs IOJMMEPHOW MATPHUIbl, THCTEPE3UCHBIE
JTUCCUMATUBHBIE TOTEPH, BA3KOCTh IUIACTU(UKATOPOB, CBOMCTBA 3JIACTOMEPHOTO  BYJIKAHHU3aTa,
TPEUIMHOOOpa30BaHMe, aire3NOHHBIC B3aUMOJICHCTBHUS HAa IPAHUIIEC HATIOJHUTEIb - 3J1aCTOMED.

6. TepmocTaOunbHOCTh U3AeTNi. Bo3HUKHOBEHHE MpoOIEMbl, ONpeaeseHue, OCHOBHbIE MPUYMHBI
HEIOCTaTOYHOH  TEpPMOCTAOMIBHOCTH,  HMX  JKCHEpUMEHTalbHOE  MOATBepkAeHHE.  OCHOBHBIC
3akoHOMepHOCTH Juddy3un ra3oB B MOJIMMEpPHBIX Marepuaiax u mnopoxax. Ilpomeccsl mnepeHoca.
[IponnniaemocTb, pacTBOPUMOCTh Ta30B B IMOJIMMEPAX M Nopoxax. ['a3oHakoIuIieHWe INpU JIUTEIBHOM
BO3/ICUCTBUM TEMIEPaTypbl. AHAIM3 HANPSHKEHHOTO COCTOSHUS BOKPYT AedexTa. Obiee aBieHne cMecu
ra3oB M CKOPOCTh UX 00pa30BaHUsl, CKOPOCTh U3MEHEHHsI KOHLIEHTPALIUU I'a30B B U3/ACTUSX.

7. KBa3ucranuoHapHbIi M HECTAIlMOHAPHBIA MEPUOIBI pa3pyLICHUS HU3JCIUs, UX (PHU3HUECKOE
o0ocHoBanue. [IpuHLIUIIBI pacyeTa WHAYKIIMOHHOTO Mepro/ia pa3pylieHHs U3eusl B KBa3UCTA[HOHAPHOU U
HECTallMOHApHON 00JacTH paspylleHus. TemneparypHble 3aBUCHMOCTH pacdeTa MHAYKLIMOHHOIO MEepHoJa
paspyllieHus. DHeprus akTUBalUuU pa3pyieHus. [[pouHOoCTh pu AEMCTBUM JUHAMUYECKUX HArpy3o0K.

4. O0béM yueOHOH JUCHUIIMHBI

B 3auérnbix B akanem.

Bupl yaeOHOM paboThI eIIMHUIIAX qacax
OO0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonraktHas pa6ora (KP): 1 36
Jlextuu (JIek) 0,5 18
[Tpaktiueckue 3anstus (I13) 0.5 18
JlaGopaTtopust — —
CamocrositesbHas padora (CP): 1 36
CaMocCTOsATeIbHOE U3YUYCHHE PA3ACIOB TUCIUTUIMHBI 1 36
Buja koHTpoJisi: 3a4€T / IK3amMeH 1 Jxk3ameH (36)

B 3auérnbIx B acrp.

Bunasr yue6HOM paboThI €IMHULIAX gacax
O06mas TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3 81
KonrakTHas padora (KP): 1 27
Jlextuu (JIek) 0,5 13,5
[Tpaktiueckue 3anstus (I13) 0.5 13,5
JlaGopatopus — —
CamocrositesbHas padora (CP): 1 27
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB TUCIUILIMHBI 1 27
Buja kouTpoJisi: 3a4€T / 3k3amMmeH 1 Ok3ameH (27)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMILIHHBI
" du3nyeckas KyJbTypa U copT"
(ba3oBblit koMnoHenT, 51.5.32)

1 Heap QuCHMIJIMHBI — OBJIAJICHUE METOJOJOTHEH HaydyHOTO MO3HAHMS (PU3MUECKOW KYIBTYpHI U
CIOpTa; CHCTEMOM TpPaKTHUYECKUX YMEHUH U HaBBIKOB, O0ECIEUMBAIOUIMX COBEPIICHCTBOBaHUE
NCUXO(U3UUECKUX CHOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH HCIONBb30BaTh pa3HooOpa3Hble (POpMbI
¢u3nUecKoil KyabTypbl, CIOPTa U TYpU3Ma JUIsl COXPAHEHHUsS] U YKPEIUIEHUS CBOETO 370POBbS U 3/10POBbS
CBOMX OJM3KMX B TIOBCEIHEBHOW JKM3HH U TPO(EeCCHOHANBHOW AeATeNbHOCTH; (popMHUpOBaHHE
MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOLICHUSI K (U3UYECKON KyJIbType, (PU3NYECKOMY COBEPIICHCTBOBAHUIO U
CaMOBOCIIUTAHHUIO, YCTAHOBKA Ha 3JI0POBBIM 00pa3 )KU3HU.

2 B pe3yabTaTe H3y4eHHUs IUCHUILUIMHBI 00y4YalOUMiics MO MporpaMMe clelHATUTETa T0JI/KeH:

Obnadams cnenyronumu o0mekyasTypHbIMU (OK) KoMIeTeHITUAMU

— TOTOBHOCTBIO K CaMOpPAa3BHTHUIO, CAMOpEAJIM3aLUH, HCIOJIb30BAHHIO TBOPYECKOrO IOTEHIIHAA




(OK-7);

—  CIIOCOOHOCTBIO MCHOJB30BaTh METOABI M CpEeNCcTBa (PU3MUYECKOM KyIbTYyphl ISl OOECIIeUeHHs

MOJTHOIICHHOM COlMaIbHON M TipodeccronanbHoi AestenbHocTr (OK-8).

3namy:

—  Hay4YHO-TIPAaKTUYECKHE OCHOBBI (PM3UUECKOM KYJIbTYpHI U CIIOPTA;

—  COLMAIBHO-OMOJIOTHYECKUE OCHOBBI (PU3MUYECKON KYJIBTYPHI U CIIOPTA;

—  BIHUSHHE O3/I0POBHUTEIBHBIX CHCTEM (PU3MYECKOTO BOCHUTAHUS HA YKPEIUIEHHE 310POBbS,

npopUIAKTUKY MPO(HECCHOHAIBHBIX 3a00JI€BaHUN U BPEAHBIX PUBBIYCK;

—  crnocoObl KOHTPOJISL U OLEHKU (PU3HUECKOT0 pa3BUTHS U (PU3NUECKON OArOTOBIEHHOCTH;

— mpaBuia W CHOCOOBI IUIAHUPOBAHMUS WHIUBUAYAJbHBIX 3aHATUN PA3IUYHOM LIEJIEBOM

HaIPaBJIEHHOCTH;

—  HUCTOpHIO (U3NYECKON KYJIBTYpPhHl U CHOpPTA, UMETh IMPEACTABICHUE O 3HAYMMbBIX CIIOPTUBHBIX

COOBITHUSAX HE TOJBKO CBOEH CTpaHbl, HO U MUPOBOI'O YPOBHS; Ba)KHEHIINE TOCTH)KEHUS B 00JIacTU

CIIOpTa;

— cnoptuBHble Tpaguuuun MXTU-PXTY wum. J[.MA. MeHneneeBa, NOMHHUThL O MOJBUTax

CIIOPTCMEHOB B ToJibl Benukoi oreuecTBeHHOM BOWHBI 1941-1945 rr.

Ymemn:

—  CaMOCTOSITENTbHO 3aHMUMATbCs (PU3NUECKON KyIbTYpOil U CIIOPTOM;

—  OCYILECTBJISATh CAMOKOHTPOJb 3a COCTOSIHMEM CBOEro OpraHu3Ma M COOJII0/aTh MpaBHIia

TUTUEHBI U TEXHUKH 0€30IaCHOCTH;

—  OCYILECTBJIATh TBOPYECKOE COTPYAHMUYECTBO B KOJUIEKTUBHBIX (OpMax 3aHATUNA (U3NYECKOU

KYJbTYPOH U CIIOPTOM.

Braoemw:

— CpeIcTBAaMM W METOJaMH  YKPEIUICHHS WHAMBHIYAIbHOTO  3/I0pOBBS,  (hU3HUecKoro

CaMOCOBEPILEHCTBOBAHMUS;

— JIOJDKHBIM YpOBHEM (pU3MYECKOH MOATOTOBICHHOCTH, HEOOXOAHUMBIM [UJIsl KadyeCTBEHHOTO

YCBOEHHUS Mpo(eccrOoHaAIbHBIX YMEHUN U HaBBIKOB B Ipoliecce 00ydeHHs B By3e, AJisi 00ecreueHus

MIOJTHOLEHHON COIMAIbHOM M MPO(GECCHOHATBHON JEATENIBHOCTH I0C/e OKOHYAHHUS Y4eOHOro

3aBe/ICHUS.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

JucuunnuHa (Moaynu) mo "®du3nueckod KyabType U CHOPTY' pealu3yroTcs B pamkKax 0a3oBoii
yactu broka 1 "/lucuumiunel (Moayan)" mporpaMMel crieliuaguTeTa B o0bemMe 72 akaj. 4acoB UM 54 actp.
4. (2 3a4eTHBIC €IUHUILIBI) TIPH OUHOU hopme 0OVUeHUs.

[Tporpamma paccunTaHa Ha U3y4eHHE AUCLUIUIMHBI B TEYEHHUE JABYX CEMECTPOB (IIEPBOTO U ILIECTOr0).

Pa3nennl AMCHUINIMHBLI 1 BUABI 3aHATHIA

Monyn Hassanue Mmonyms Bcero, Yacos
aKasn. Jlek MII3 | IIIIPIT | KP
qacax
1. [Mpeamer "®usndeckas KyabTypa u 18 2 6 9 1
cnopt”. Uctopust ®KuC
2 OCHOBBI 3I0pPOBOTO 00pa3a KU3HH 18 2 6 9 1
(302K)
3 buonornueckre ocHOBbI (pU3NUECKON 18 2 6 9 1
KYJBTYpPHI U CIIOpTa
4 [TpodeccuonanbHO-IpUKIIaAHAS 18 2 6 9 1
¢du3nueckas KyabTypa U CopT
Bcero uacos 72 8 24 36 4




Monyn HaszBanue monyns Bcero, Yacos
actp. Jlex MII3 | IIIIPIT | KP
yacax
1. [Ipeamer "®usznveckas KyiabTypa U 13,5 1,5 45 6,75 0,75
cnopt". MUctopus ®KuC
2 OCHOBBHI 3J0pOBOTO 00pasa KU3HU 13,5 1,5 45 6,75 0,75
(30X)
3 buonornueckre oCHOBBI (PU3HUECKOM 13,5 1,5 45 6,75 0,75
KYJBTYPBI ¥ CIIOPTa
4 [TpodeccnonanbHO-TIPUKIIATHAS 13,5 1,5 45 6,75 0,75
¢du3nueckas KyJabTypa U CopT
Bcero yacos 54 6 18 27 3

Ka:knblii pa3es nporpaMmMbl HMeeT CTPYKTYPY:
- JICKIMH WJIH TEOPETHYECKUN pa3aen;
- IPAKTUYECKUHA pa3Jiesl, COCTOMT U3: METOAUKO-TIpaKkTHuecKuX 3aHATHi (MII3) u yueOHO-TpeHUPOBOUHBIX
3aHsTUH (IpodeccuoHanbHO-TIpUKIaHas pusznyeckas noaroroska, [II1PDII);
- KoHTpoibHBIH pasnen (KP).

Teoperuueckuii paszgen (GopMupyeT CHCTEMY HAYYHO-NPAKTHYECKHMX MW CIICIHAIbHBIX 3HAHHM,
HEOOXOIUMBIX JUIsl TIOHMMAHUS NMPUPOAHBIX M COLMAIbHBIX IPOLECCOB (PYHKIMOHUPOBAHUS (pU3HUECKOU
KYJIbTYpPbI OOILECTBA U JINYHOCTH, YMEHMSI UX a/IallTUBHOTO TBOPYECKOTO MCIIOJIb30BAHUSA JJIs1 TNYHOCTHOIO
U MpOo(heCCHOHAIBHOIO Pa3BUTHS; CAMOCOBEPIIEHCTBOBAHUS, OPraHU3allUU 3/I0POBOr0 00pa3a *HU3HHU IpU
BBINIOJTHEHUH Y4€OHOU, TPO(ECCUOHATbHON U COLMOKYJIBTYPHOU NEATEIbHOCTH.

MeToanKko-IpaKTHYECKHE 3aHATHS [IPEyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U CIIOCOOOB
(dopmupoBaHus yaeOHBIX, MPO(HECCHOHAIBHBIX U KU3HEHHBIX YMEHUN U HABBIKOB CPEICTBAMH (DU3NIECKOM
KYJIBTYPBI U CIIOPTA.

Ha MeToauko-npakTH4eCKuX 3aHITUSX yIEJIAeTCs BHUMaHUE:

- OCHOBHBIM Mpo0JIeMaM CIIOPTUBHON TPEHUPOBKHU;

- BIMSHMIO (PU3MUYECKUX YINpaKHEHUH Ha QOpMHpOBaHHE MNPO(PECCHOHANBHBIX KadyecTB Oyayllero
CHeIHalIiCTa U JTUYHOCTH 3aHUMAIOIIErocs;

- BO3JIEHCTBHMIO CPEACTB (PU3UYECKOTO0 BOCIIUTAHMS HA OCHOBHbIE (U3UOJOTMUECKHE CHCTEMbl M 3BEHBS
OTOPHO-ABUTaTEIbHOIO anapara 3aHUMaIOLIEerocs;

- BONpOCaM IPOBEJCHMS COPEBHOBAaHHUI (IpaBMiia COPEBHOBAHM, CHCTEMa pPO3BITPHIIIEH, OmNpeaereHue
noOeauTenei, 000pyJ0oBaHNE U UHBEHTAph).

IIpodeccnonanbHO-NIPUKIIAIHASA NMOATr0TOBKA IIPOBOJUTCS c Y4ETOM Oynymein
po(hecCuOHANBHON e TeIbHOCTH CTYJIEHTA.

Y4eOHO-TPEeHUPOBOYHBIE 3aHATUS OA3UPYIOTCS HA IIUPOKOM UCIOJIB30BAHUN TEOPETUUECKUX 3HAHUN
U METOJIMYECKUX YMEHUM, Ha MPUMEHEHUH Pa3HOOOPA3HbIX CPEACTB (PU3MUECKON KyIbTYpbl, CIOPTUBHOMN U
npodeccOHATBHO-TPUKIATHON (PU3NIECKOI TOATOTOBKH CTYICHTOB.

KonTpoabnblii pazaen. Kpurepuem ycnemHocT ocBOeHUsI y4eOHOT0 MaTepHasa siBJISEeTCs OLlEHKa
IpEenoJiaBaTessi, YUUTHIBAIOWIAS pecyIapHOCIb NOCeuwjeHUus 00A3amenbHblX Y4eOHblX 3aHAmull, 3HAHUH
TEOPETUYECKOIr0 pa3jiesa MPOorpaMMbl U BBINOJIHEHHWE YCTAHOBJIEHHBIX HA JAHHBINA CEMECTp KOHTPOJbHBIX
TECTOB 00IIel (PU3NYECKON M TeOPEeTHUECKONW MOJATOTOBKU Ul OTJENBHBIX TPYIIN pa3iIMyHON CIOPTUBHON
HAIpPaBJIEHHOCTH, BXOJUT B MPAKTUYECKUE 3aHATHSI.

4 O0beM yueOHOH TUCHMIIINHBI

. B B akanem. ! Vi
Bunsl yueOHol paboTh 3aYETHBIX qacax CEMECTp | CeMecTp
eIUHUIIAX
Oo6masi TpyA0eMKOCTh TUCIHUIJIHHBI M0 2,0 72 1,0 3.en. | 1,0 3.en.
y4eOHOMY ILIAHY 36 uac. 36 uac.
KonTaktHas padora (KP): 2,0 72 36 36
Jlexunu (Jlek) 0,2 8 4 4
[Tpaktrueckue 3ausatus (I13) 1,8 64 32 32
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3auer 3auer




B

VI

N B actp.
Bunbl yueOHOM paboThI 3a4YETHBIX qacax cCeMeCTp ceMeCTp
eUHHIIAX
O01as TPy10€eMKOCTh TMCHUILIHHBI MO 2,0 54 1,0 3.ex. 1,0 3.ex.
y4eOHOMY ILIAHY 27 vac. 27 gac.
KonraktHas pa6ora (KP): 2,0 54 27 27
Jlextuu (JIek) 0,2 6 3 3
[Tpaktrueckue 3ansatus (I113) 1,8 48 24 24
Buja koHTpoJsi: 3a4er / 3k3aMeH 3auer 3auer 3auer




4.4.2. IucuMnIuHbI BADUATUBHOM YacTH (00513aTe/IbHAS YaCTh)

AHHOTaNUs padoyeil MPOrpaMMbl JUCUMILIHHBI
"TexHu4ecKass TEPMOAUHAMMKA U TEIJIOTEXHUKA"
(51.B.01)

1. Heab AMcHUIUIMHBIE: cOPMHUPOBATH y 00YUYAIOMIMXCS YPOBEHb MPO(ECCHOHATBLHOW KOMIIETEHTHOCTH,
MO3BOJIAIOIIMN OyqyIIUM HHXKEHEpaM-TEXHOJIOTaM C YBEPEHHOCTBIO MPUMEHSTHh (yHIaMEHTAJbHbIC
OCHOBBI TEXHHYECKOH TEPMOJIMHAMUKH U TPAMOTHO BBIOMpATh PAIlMOHATBHBIA PEKUM IKCILTyaTalUd
000py/I0BaHUsI XUMHUECKUX MPOU3BOACTB MPH PEIICHUU ONPEAeTEHHON TEXHUUECKON 3a/1auu.

2. B pe3yabraTre u3ydyeHusi JUCHUILIMHBI 00YYAIOIIUIICA MO MPOrpaMMe CelUATUTETA T0JI3KEeH:

- Obradams CIeIyIONTUMU KOMITCTCHIIMSIMU:
Oo6menpoheccnoHaTbHBIMH:

- CIIOCOOHOCTBHIO MCIOJIb30BaTh MaTeMAaTHYECKNE, €CTECTBEHHOHAYYHbIE U UHXKEHEPHbIC 3HAHUS
TUTSt penieHus 3amay cBOEH npodeccuoHaIbHOMI JeSTEIHbHOCTH
(OIIK-1);

[TpodeccrnoHaNbHBIMU:

- CIIOCOOHOCTBIO OCYIIECTBIATh TEXHOJIOTHUUECKUN MPOILIECC B COOTBETCTBUU C PETIAMEHTOM H
UCIIOJIb30BAaTh TEXHUUYECKHE CPEACTBA ISl KOHTPOJISI €r0 OCHOBHBIX IAapaMeTpOB, CBOWCTB CHIPbS U
roroBoii npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO K PEHICHUIO MPO(PECCHOHANBHBIX MPOU3BOACTBEHHBIX 3a/]ad, BKIIOYAIOIINX
pa3paboTKy HOPM BBIPAOOTKU U TEXHOJOTHYECKUX HOPMATUBOB PACXOIOBAHUS CHIPhS, MAaTEpUAIOB U
PHEPreTUUYECKUX 3aTpar, oOecrnedeHue TpeOOBaHUN MO CTaHAApPTU3AlUU, CepTUPUKALMU U KAYECTBY
IPOAYKIIMH, COBEPIICHCTBOBAHUE KOHTPOJIS TeXHoJorndeckoro mnpoiecca (ITK-4).

3name:

— HAYYHYI0O TEOpPeTHYECKyl0 0a3y TEIUIOTEXHUKH, OCHOBHBIE IMOCTYyJaThl U (yHIaMEHTAJIbHbIE
3aKOHBI IPUKIIATHON TSPMOJIUHAMUKH.

Ymemy:

— MPOBOJINTh  KAUECTBEHHBIM yIIIyONEHHBIM aHATU3 peXuMa paboOThl TETUIOTEXHUYECKOTO
o0opyoBaHus Ha mpeaMeT Hanbosee 3¢ (HEeKTUBHOTO HHEPTONOTPeOICHHS,
— OIICHUTh BEIMYMHY DHEPro3aTpaT KOHKPETHOTO WH)KEHEPHOTO OOOpYIOBaHHS, HWCXOAS W3

TEOPETUUECKON MOJIEIH, Ha TIPEIMET IOCTOBEPHOCTH U BO3MOKHOCTH MPAKTHUECKON peaTn3aluu.

Braoemy:

— KOMIIJIEKCHOH METOJUKOM OIIEHKH CTENEHU COBEPLICHCTBA YHEPIO-XHUMHKO-TEXHOJIOTHYECKON

CHCTEMBI C TOUKH 3PEHHSI YHEPTOTEXHOJIOTHH, YKOJIOTHH U SKOHOMHUKH.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI

Pasnen 1. BBenenue. OcCHOBHBbIE MNOCTYJAaThbl U (PYHAAMEHTAJIbHbIC 3aKOHbl PABHOBECHOM
TePMOAMHAMMKH. BbI0Op 3TaJIOHHBIX POLECcCOB NPe00pPa30BaHUs JHEPIMHU U BEIeCTBA.

Tepmonnnamuyeckue mnapameTpbl, (YHKIUUM U (YHKIUOHAJIbl PABHOBECHOM MAaKpPOCHCTEMBI.
VYcioBre XMMUYECKOTO pPaBHOBECHS MHOTro(a3HOM M MHOTOKOMIOHEHTHOH cucteMbl. OObeTuHEHHOE
BeipakeHne | m Il Hagam kiaccuueckold paBHOBECHOM TepMOAWHAMUKH B AuddepeHnnaaTsHoM |
UHTETPaIbHOM BHUJE, OCOOCHHOCTH peajHu3allMd B 3aMKHYTBHIX Ipoleccax MpeoOpa3oBaHUs SHEPTUU U
BenlecTBa. Pacu€r M aHalM3 OCHOBHBIX PaBHOBECHBIX MPOILIECCOB CXaTHs Ta30B B Kommpeccope. Pacuér
MUHUMAaJIbHBIX 3aTpaT dHEPruu B MPOIECCAX Pa3JIENeHUs, OXIaKICHUS U 0KMKEHUs ra3oB. IlonuTponHsbiii
mpoIiecc, Kak 0000IIarouil poliece cxaTus (pacIipeHus) Ta30B, MapoB U MapOra30BbIX CMECEH.

Pa3znes 2. AHaJauTHYeCKMil annmapaT HEPABHOBECHBIX NMPOLECCOB NMPeo0pa3oBaHusl JHEPIUU U
BemecTBa. KosinyecTBeHHAs! OllEHKA IMCCUNIATUBHON (PYHKIUM KAK Mepbl HEOOPATUMOCTH NpolLecca,
NPOTEKAKIIEr0 ¢ KOHEYHOH CKOPOCTBHI0. JKCePreTHYecKHil MeTO AHAIN3A CTEeNeHH COBEepUIeHCTBA
IHEPro-XMMHMKO-TEeXHOJIOTHYeCKOil CHCTeMBbl.

Teopuss ~ nmokanmbHOrO  paBHOBECHS ~ ONHMCAaHUS ~ HeoOpaTuMmbIx  mporeccoB.  Cucrema
muddepeHIIMaTbHBIX 0alaHCOBBIX YPAaBHEHUN MacChl, SHEPTUU, SHTPONUN U KMHETUYECKUX COOTHOIICHUN
JUISL OTKPBITOM MaKpOCHCTEMBbl. AHAIUTUYECKOE U YUCICHHOE PELICHUE ITUX YPaBHEHUM [UIsl ONpEesIeHUs
BEJIMYMHBl JIOKAJBHOM M MHTETPAIbHOM JIUCCHUIMIALIMM SHEPIMM NpPU TEUYEHHHM BSI3KUX  CpeEl,



TepMoan(y3NOHHBIX IMPOLIECCOB B MHOTOKOMIIOHEHTHBIX CHUCTEMaX. DJKCEpPrus CTAalMOHAPHOTO IMOTOKA
BELIECTBA.

Paznen 3. TepmoamHamMuyeckMid PacyéT M AaHAJM3 HEPABHOBECHBLIX IMPOLECCOB CHKATHUA
(pacumMpeHusi) ra3oB, NapoB M MAPO-Ta30BbIX CHCTEM. JKCEPreTHYeCKUil MeTO] OIEeHKH CTeleHH
COBEpPIIEHCTBA Ipolecca: omnpeaejeHne BeJUYUHbI Jkcepreruueckoro KIIJ pexuma padorThl
YCTAHOBKHU M MOUCK MYTeil ero NoBbIIIEHNS 32 CYET BHYTPEHHHUX JHEPropecypcoB.

Pacuér QakTuyeckux 3aTpaT SHEPruu B IpolieccaX KOMIPEMUPOBAHHUSA ra3oB (IIapoB) HAa OCHOBE
UHTETPAIbHBIX OaJaHCOBBIX YpPAaBHEHHH MAacChl, IIOJHOW JHEPIUH, OSHTPONHH, KHHETUYECKOH U
MOTEHLMATBHON 2HEpruu, 3kcepruu. KonuuecTBeHHas! OIEHKA BEJIMYMHBI AUCCUIIAUU B OXJIAXKIAEMOU U
HEOXJIAKJAeMOH  CTYNEHH  KOMIIPECCOPHOM  YCTAaHOBKH.  DHEPrOdKOHOMHUYECKOe  00OCHOBaHHE
11e51ec000pPa3HOCTH MHOTOCTYIIEHYATOr0 peknMa paboTsl KoMipeccopa. CpaBHUTEIBHBIN aHAIN3 CIIOCOOO0B
OXJIQXKJIEHUS ra3oB (IIapoB) B JETAHICPHBIX YCTAHOBKAX U JIPOCCENBbHBIX YCTpOHCTBax. Pacuér BelnyMHbBI
u30TepMHuuecKoro 3 dexra qpoccenuponanus Jxoynsa-ToMncoHna Ha mpuMepe MO HEUIeaIbHOTo Ta3a.

Pasnen 4. TepmoauHaMuyeckue OCHOBbI JHepropecypcocoepeskeHusi B XUMHYECKOH
TeXHOJIOTUM. JHeprocéeperawiinue CUCTeMbl B XUMHYECKHX NMPOU3BOJACTBAX NMPeBPAllleHUsI JHEPTUM U
BelIECTBA. AHAJIN3 CONPSKEHHOM CHCTEMbl, YTWIN3HPYHIOLIEH HHU3KONOTEHUHAJIbHbIE TeIJIOBbIe
pecypchbl, Ha MPUMepe X0J0AMJIbLHBIX MAIIIUH U TEMJIOBBIX HACOCOB.

Meroabl OLIEHKA 3HEPropecypcoB Ha OCHOBE TMOHATUA dKcepruu. CHHTE3 TEXHOJOTMH |
HSHEPreTUYECKUX CUCTEM KaK OCHOBHOM MPUHIIMII SHEpProcOepekeHus (Ha mpuMepe MpOoU3BOACTBA aMMHUAKA
U crnaboi a30THOW KUCIOThI). OCHOBHBIE MPOMBIIUIEHHBIE CXEMbl MOTYyYEHHUS XO0JIoAa U TpaHchopMaluu
teria. CpaBHUTENbHBIA  TEXHUKO-3KOHOMHYECKMM aHanu3  napokommpeccHoHHbIX (IIKXM) wu
TEIJIOUCIOJIB3YIOIINUX XOJOAUIbHBIX MAIlIHH.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akanem.
Bunel yueOHOI pabOThI eANHULAX yacax
O0mas TPyA0EMKOCTh JMCIHUILIHHBI 110 Y1e0HOMY IUIAHY 3 108
KonraktHas padora (KP): 1.35 48
Jlexnuu (JIek) 0.9 32
[Tpaktryeckue 3anstus (I13) 0.45 16
JlaGopatopus - -
CamocrosiTesbHas padora (CP): 1.65 60
Pedepar - -
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIIOB JUCIUAIIINHBI 1.65 60
Buj koHTpoOJISA: 3a4eT / IK3aMeH - 3aver ¢
OIICHKOM
B 3auetHbIX B acrp.
Bunasl yueOHoM paboTh eIMHUIIAX qacax
O0masi Tpy10eMKOCTh JHCIHUILIMHBI 10 Y4eOHOMY ILJIAHY 3 81
KonraktHas patora (KP): 1.35 36
Jlexuuu (Jlek) 0.9 24
[TpakTnueckue 3anstus (I113) 0.45 12
JlaGopaTopus - -
CamocTosiTesbHas padora (CP): 1.65 45
Pedepar -
CaMoCTOsATENBbHOE N3YUYECHHE PA3/IeI0B JUCITUIUINHBI 1.65 45
Bua KoHTpoOIsA: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM




AHHOTaNUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
" IIpoexTHpOBaHME AeTajell MAIIIMH U ANMAPATOB JJIsl TEXHOJIOTHHU MOJTUMEPHBIX KOMIIO3UIIHIA,
NMOPOXOB M TBEPJABIX PAKETHBIX TOIJIMB"
(b1.B.02)

1. e AUCHUIIMHBI — HAYYUTh CTYACHTOB TBOPYECKOMY MOJIXOY K BBHIMOIHEHHIO MHKEHEPHBIX
pacdeToB Ha MPOYHOCTH, KECTKOCTh U YCTOWYUBOCTH JIEMEHTOB KOHCTPYKIIMMA, JETallei W y3JI0B MAIllUH U
anmnaparos.

2. B pe3yabTare n3yyeHus JUCHUILIHHBI 00yYalOIuiics MO MPOorpaMMe CHeNMAJINTETA T0JIKEH:

Obaadoams cleqyOIUMU KOMIETCHIIUSIMHU:

O6menpodeccnoHaIbHBIMU.

- CIMIOCOOHOCTBHIO MCIOJIb30BaTh MATEMATHYCCKHIE, €CTECTBCHHOHAYYHBIC U MHKECHEPHBIC 3HAHU 51
1St peuieHus 3a1a4 cBoei npodeccruoHaabHON NeATeIbHOCTU
(OIIK-1).

- CHOCOOHOCTBIO TMPOBEPATh TEXHUYECKOE COCTOSHUE OO0OpYAOBaHMS, OPraHW30BHIBATH €ro
npO(QUIAKTUIECKHE OCMOTPBI M TEKYIIUH PEMOHT, TOTOBHOCTBIO K OCBOCHHIO M AIKCIUTyaTallid HOBOTO
obopynosanus (I1K-2);

3namey:

—  KOHCTPYKIIUH, THUMaXU U KPUTEPUH PabOTOCIOCOOHOCTH JAeTajeil MalluH, COOPOYHBIX €IMHHIIL
(Y3710B) U arperaros;

—  OCHOBBI TEOPUHU COBMECTHOI pabOThI U METO/IbI pacueTa JeTalel U y3JI0B MallllH U

—  anmnapaToB XUMHUYECKOW TEXHOJIOTHH,

Ymemns:

—  BBINOJHSITH U YATATh TEXHHYECKUE CXEMBI, YUEPTEKHU M ICKHU3BI JCTAJICH, Y3JIOB U arperaTros;

—  TPOU3BOJHUTH PACYETHI 110 OCHOBHBIM KPHUTEPUSAM PaOOTOCIIOCOOHOCTH W KOHCTPYHPOBAHHUS
JIeTajieil MaIluH;

— TPOU3BOJWTH pacueThl M KOHCTPYHUPOBaHWE JeTalell MallMH ¥ MEXaHHU3MOB C Y4YETOM
MPOU3BOJICTBEHHON TEXHOJIOTHH U IKCIUTyaTaIllH.

—  ToA0WpaTh CTaHJIAPTHOE 00OPYIOBAHKE, UCTIONB3YEMOE B XUMHYECKON TIPOMBIITUICHHOCTH.

Braoemu:

—  HaBBIKAMH KOHCTPYWPOBAHHS U TEXHUYECKOTO TBOPUECTBA;

—  TpaBHJIAMU MOCTPOSHUS TEXHUICCKUX CXEM H YePTEKEIH;

—  OCHOBHBIMH METOJIaMH pacyeTa U MPOSKTUPOBAHUS MEXAaHHUUECKHUX Y3JIOB M JICMCHTOB TEXHHKH.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Pazoen 1. "Pacuem Xxumuueckozo annapama ¢ MeXAHUYECKUM NepeMeutu8arouium
ycmpoiicmeom".

[Io Bcem »dTamaMm KypcoBOTO TpoeKTa oQopMisieTcss enuHas TMOsSCHUTENbHAs 3amucka. B
HOSICHUTENIFHYIO 3aIMCKy BKIIOYAIOTCSI MPOSKTHBIE M MPOBEPOYHBIE PACUETHl THUIIOBBIX JJIEMEHTOB B
COOTBETCTBUH C JACUCTBYIONUMH METOIMKaMH. [Ipon3BouTCs:

1) BEIOOp KOHCTPYKIIMOHHBIX MaTepHAIIOB;

2) pacdeT OCHOBHBIX T€OMETPHUYECKIX Pa3MEpOB ariapara;

3) pacueT TOJIIMH CTEHOK armapara 1 pyoauiky;

4) nonOop mpUBOJA;

5) pacder (aHIIEBOrO COETMHEHNUS KPBIIIKH C KOPITYCOM ariapara;
6) pacdeT Bajia MeIlIaJIKy Ha BUOPOYCTOWYMBOCTh U IPOYHOCTH;

7) moxbop u pacyet My(ThI;

8) mo0op M pacyeT YIUIOTHEHHS.

Pazoen 2. " Uepmesnc odujezo euda annapama'.

BeimosnHseTcss yeprexk oOIero BHa ammapara ¢ BHJJIAMH, pa3pe3aMu, CEYCHHSMH W BBIHOCHBIMH
9JIEeMEHTaMH, JAIONUMU TOJTHOE MPEJCTaBlIeHne 00 ero yCTPOCcTBE U MpUHIUIE paboThl. UepTex obIero
BH/JIa arrapaTa COJICP)KHT:

1. N3o0paxxenue ammapara (BUIbI, pa3pe3bl, CEUCHUs, BBIHOCHBIC DJIEMEHTHI),

coJiepKalire OKOHYATEIbHbIE KOHCTPYKTHUBHBIC PEIICHUSI.



2. OCHOBHBIE pa3MeEpHI.
3. Pacnionoxenue mTynepos, J0Ka, OMOp armapara.
4. Tabnuily Ha3HaYEHUS IITYLIEPOB B armapare.

5. TexHHUECKYIO XapaKTePUCTUKY M TEXHUYECKHE TPEOOBAaHUS K HEMY.

Ha BTOPOM JIMCTC BBIMMOJHAOTCA YCPTCIKH C6OpOLIHI>IX CAUHULl U ,Z[GTaJ'ICfI. IIepTem/I BBIIIOJIHAKOTCSA

Ha juctax popmara Al.

KypcoBoil mpoeKT SBIsSETCS CaMOCTOSATEIBHOW paboTOM O0ydaromierocsi, KOTOPbIi HECET IMOJHYIO
OTBETCTBEHHOCTH 32 €€ Ka4eCTBO (IIPaBWJIBHOCTh PacdyeToB, OOPMIICHHE YEPTEXKEH) M CBOCBPEMEHHOCTh
BBIMIOJIHEHUs] Bcex OdTanoB paboT. [lpermomaBarens — pyKOBOAWTENb IPOEKTa HAMpaBiseT paboTy
oOyuaroierocsi, KOHCYJIbTHUPYET 10 HESICHBIM BOIIPOCAM, OIpPEJEsieT CTEeNEeHb 3aBePIICHHOCTH OTIENIbHBIX

9TaIlOB ITPOCKTUPOBAHMUA.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auérHbIX B akagem.
Bunsr yue6HOI paboThI €IMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIUILIMHBI 110 Y1eOHOMY IIAHY 2 72
KonraktHas pa6ora (KP): 0.45 16
Jlexumu (Jlek) — —
[TpakTueckue 3anstus (I13) 0.45 16
JlaGopaTtopust — —
CamocrositesbHas padora (CP): 1.55 56
KypcoBoii npoexT 1.55 56
Bua uTOroBoro KOHTpoJIs: - Kypcosoii
MPOEKT
B 3auérnbIx B acrp.
Bunasr yue6HOI paboThI €IMHULIAX qJacax
O0mas TpyA0eMKOCTh IMCHUILIMHBI 110 Y1eOHOMY IIaHY 2 o4
KonrakTHas padora (KP): 0.45 12
Jlexumu (Jlek) — —
[TpakTiueckue 3anstus (I13) 0.45 12
JlaGopaTopus — —
CamocrositesbHas padora (CP): 1.55 42
KypcoBoii npoekt 1.55 42
Bua uToroBoro KOHTpoOJIA: - Kypcosoii
MPOEeKT

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMUILIHHBI

"IIpoekTpOBaHUE MPOLECCOB H ANNAPATOB XUMHUYECKOI TexHoJ0ruu"

(51.B.03)

1. Heau aucummianHbl — CynIeCTBEHHO pACIIMPUTH, CUCTEMATU3UPOBATH M HCIIOJIb30BaTh Ha
NPaKTUKEe 3HAHUM OCHOB THUAPABIMYECKHX, TEIUIOBBIX M MAacCCOOOMEHHBIX MPOIECCOB XUMHUYECKOU
TEXHOJIOTHUH, MTO3BOJISAIOLINX BBIIIYCKHUKaM OCYILECTBIIATh
IIPOU3BOJCTBEHHO-TEXHOJIOTUYECKYIO U DKCIIEPTHYIO AESATEIBHOCTD.

2. B pe3yJbTaTe U3yYyeHHs TUCHHUILIHHBI 00YYAIOLIHUICS M0 MPOorpaMMe CeNMAJIUTETA J0JIKEH:

HAay4YHO- HCCIICA0BATCIILCKYHO,

Obnaoams crnenyromumu obmenpodeccruonanbHbiMu (OITK) koMmeTeHITUAMU:

- CIIOCOOHOCTBIO HCIIOJIB30BaTh MaTEMaTUYICCKHUEC, CCTCCTBCHHOHAYYHBIC W HWHKCHCPHBIC 3HAHUA

JUTSL peIieHuns 3a7a4 cBoeit mpodeccruonanbhoi aesrenproctr (OITK-1)




- CmOCOOHOCTBIO OCYIIECTBJISATh TEXHOJOTUYECKHI IMPOIECC B COOTBETCTBHHM C PETIAMEHTOM H
MCIOJIb30BaTh TEXHUYECKHUE CPECTBA JUIsl KOHTPOJISI €r0 OCHOBHBIX MAapaMeTPOB, CBOMCTB CHIPHS
u rotoBoii mpoaykiuu (ITK-1).

3namy:

MECTOJBI pacdyc€Ta TCIIJIO- U MacCOOOMEHHBIX anmnaparos,
- OCHOBHBIC ITPUHIUIIBI OPraHu3anuu NpouccCcoB XHUMHYSCKOMN TCXHOJIOTHH,
- TUIIOBBIC TTPOLICCCHI XUMHUYCCKOH TCXHOJIOTHHU, COOTBCTCTBYIOIIMC allllapaTbl WU MCTOABI HX

pacdera;
—  METOJbI COCTABIICHUS TEXHOJIIOTUYECKUX CXEM C HAHECEHHEM BCEX almapaTros.
Ymemo:
—  COCTaBJISATh MaTePUAIBHBIC U TEIIOBBIE OATaHCHI ISl CUCTEM Ta3-)KHJIKOCTh;
—  pacCYMTHIBATh MapaMEeTPHI TEILIO - U MACCOOOMEHHOTO 00OPYIOBAHHMS U HACOCOB;
—  Toa0HWpaTh CTAHIAPTHOE 00OPYIOBAHKE, UCTIONB3YEMOE B XUMHUYECKON TPOMBIITUICHHOCTH.
Bnaoemn:

- MeTOHOHOFHeﬁ pacucrta OCHOBHBIX mapaMeTpOB THUAPOMCXAHUYCCKUX, TCIIJIOBBIX u
MacCOOOMEHHBIX TPOIIECCOB;

—  OCHOBaMH MPaBUIILHOTO [1000pa TEMJIO U MaCCOOOMEHHOI0 000PYI0BaHUs;

- METOAaMU COCTaBJICHUA TCXHOJIOTHMYCCKUX CXEM H Fpa(i)I/I'-ICCKOFO H306pa)KGHI/I$I OCHOBHOI'O
000pyT0BaHUs.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

BBenenne. Ornucanue NPUHIUIHAIBHON CXEMbl PEKTH(PHUKAIMOHHON YCTaHOBKH HEMPEPHIBHOTO
neiictBusi. CpaBHeHHME M O0JIaCTH TNPUMEHEHHsI HACAJOYHBIX W TapenbyaTtbix KoioHH. [loctpoeHue
PaBHOBECHOM JIMHUU HA OCHOBE MOJIYYEHHBIX UHIUBUIYaIbHBIX 3aJaHUM.

Pa3pea 1. Pacyer peKTH(UKAIIMOHHOM KOJOHHBI.

Pacuer nHacamouHOW U TapenpbdyaTON PEKTH(PHUKAIMOHHON KOJOHH HEMPEPBIBHOTO JEHCTBUS.
MarepuanbHbiii 6ananc KojdoHHBL Pacuer muHuManbHOTO M pabodero ¢uiermoBoro uucina. [loctpoenue
pabouux nuHUM. PacueT ckopocTH mapoB M AuameTpa KOJOHHBI. OrpeaeneHrne BBICOTHI anmapara. Pacuet
TUAPABIMYECKOTO COMPOTUBIECHUSA KOJOHHBI. CpaBHEHHME JaHHBIX pacyeTa HAcaJOuyHOM M TapeabyaTou
KOJIOHH. COMNOCTaBIIEHHE JIaHHBIX, MOJYYEHHBIX MO MpPOrpaMMaM KOMIBIOTEPHBIX M PYYHBIX PACUETOB.
Bb160p KOJIOHHBL.

Pa3nea 2. Pacuer u Bb100p Tenj1000MeHHHUKOB.

PacueTr u BbIOOp TEINIOOOMEHHUKOB (MCHAapHUTENsl, KOHJEHCATOpa, MOAOrpeBareisi, X0JI0ANIbHUKOB
JUCTUIIATA U KyOOBOT'O OCTaTKa) o oduieit cxeme. ConocTaBlieHHE IaHHBIX, TOJYYEHHBIX 10 MporpaMmmam
KOMIIBIOTEPHBIX W pY4YHBIX pacueroB. [uapaBiauueckuid pacder. BpiOop ontuManbHOro BapHUaHTa
TerI000MEHHHUKA.

Pa3nea 3. I'mapoanHaMuyeckne pacyersbl.

Pacuer ruapaBIMYeCKOTO COMPOTHBIEHUS TpPyOONpoBOAOB. PacueT oNTHMaNbHBIX JUAMETPOB
TpyOOTIpOoBOI0B. PacyeT u moabop HACOCOB.

Paznen 4. I'paduueckoe opopmirenne.

TexHonornueckas cxema. PexTu(UKalMOHHAs KOJOHHA OIPEIECIIEHHOrO THMAa ¢ M300pakeHHeM JeTajeit
KOHTAaKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B MOAYyJe 1.



4. O0beM yueOHOW JUCUUIIJIMHBI

B 3auerHbIx B akanmem.
Bunsl yue6HOM paboTHI €IMHULIAX yacax
O0mas TPyA0eMKOCTh JMCHHILIMHBI 10 Y1eOHOMY IIaHY 2 72
KonraktHas padora (KP): 0.45 16
Jlexuun (Jlek) - -
[Tpaktrueckue 3ansatus (113) 0.45 16
JlaGopartopust - -
CamocrositesbHas padora (CP): 1.55 56
KypcoBoii mpoekt 1.55 56
Buja KOHTpPOJISI: KYpCOBOM MPOEKT - Kypcosoi
NPOEKT
B 3aueTHbBIX B actp.
Bunbt yueOHOM pabOThI EIMHULIAX qacax
O0mas TpPyA0EMKOCTh JMCIMILIMHBI 110 Y4eOHOMY IIAHY 2 54
KonraktHas patora (KP): 0.45 12
Jlexumnm (Jlek) - —
[Ipaktuueckue 3anstus (113) 0.45 12
JlaGopaTtopust - —
CamocrositesbHas padora (CP): 1.55 42
KypcoBoii npoekr 1.55 42
Buja KOHTpOJIsSi: KypCOBOM MPOEKT - Kypcosoi
MPOEKT

AHHOTaUMs padoyeii MPOrpaMMbl IMCIUTLIHHBI
" OcHOBHBIE BUAbI BOOPY:keHHs (0030p)"
(b1.B.04)

1. Hean AuMCHMIVIMHBI — O3HAKOMJIEHHE OOYyYaroIIMXCsl € KiIacCH(HKalueld OCHOBHBIX BHJOB
PaKeTHOTO W apTWIUICPUHCKOTO OpYXKHS, HCTOPHEW €ro pa3BUTHS, NPHUHIUNAIBLHBIMH CXEeMaMH W
KOHCTPYKLUSIMH, COBPEMEHHBIMH TpPEOOBAaHUSAMM, NPEABABISEMBIMH DPA3JIMYHBIMM THUIAMU OPYXHS K
nopoxam u TBEPAbIM pakeTHbIM ToruBam (TPT).

2. B pe3yJbTaTe H3yYyeHHs AUCHUILIUHBI 00yYaIOLIUICS N0 MPOorpaMMe CreNHAJUTETA J0JIKEH:

Obaadams CleqyOMUMA KOMIETEHIUSIMHU:

OO0111eKyNbTYPHBIMHU:

- CIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHHIO, aHau3y, cuHTe3y (OK-1);

O6menpodeccuoHaTbHBIMU:

- CIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTHUECKHE, €CTECTBEHHOHAyUHbIE W WH)KCHEPHbIC 3HAHUS
JUTs pellieHns 3a/1a4 cBoeil mpodeccuonansHoil nesrensHocTr (OITK-1);

[IpodeccronanbHbIMU:

- CIOCOOHOCTBIO M3ydYaTh HAYYHO-TEXHHUYECKYIO WH(POPMAILNIO, OTEUECTBEHHBIH M 3apyOe)KHBIH
ombIT 1o TeMatuke uccienoBanuii (ITK-10);

- CINOCOOHOCTHIO K HAINHMCAHUIO OTYETOB, pedeparoB, MyOIMKaUuN W MyOJUYHBIX OOCYKICHH,
(dopMynHpOBaTh MPAKTHYECKUE PEKOMEHJIAIMH MO HCIIOJIb30BAaHHIO PE3YJIbTaTOB HAYYHBIX HCCIIEIOBaHUN

(TTIK-13);
Buamo:
—  KJIacCH(UKAIUIO U Ha3HAYCHNE OCHOBHBIX BUIOB PAKETHOTO W apTHIJUICPHUHCKOTO BOOPYKCHHS,
—  TPHUHIOUNUAIBHBIE CXEMBl W KOHCTPYKIIMM OTACIBHBIX BHJIOB ApPTHJUICPUHCKUX M PAKETHBIX
CHCTEM,

—  0COOEHHOCTH COBPEMEHHBIX BHJIOB OPYKUS,
— OCHOBHBIE TpeOOBaHUS K HHEPrOHACHIIIEHHBIM MaTepHallaM CO CTOPOHBI PA3JIMYHBIX THUIIOB
OpYXKUS;




— OCHOBHBIE OJTambl HCTOPUYECKOTO Ppa3BUTHs, COBPEMEHHOE COCTOSHME M IIEPCIEKTUBBI
COBEPUICHCTBOBAHUS PAKETHOTO U aPTHIUIEPUICKOTO BOOPYKCHHS.

Ymemn:

—  aHaJIU3UPOBATH MH(POPMALIMIO 00 OCHOBHBIX BUAAX PAKETHOI'O ¥ apTUILUIEPUNHCKOTO BOOPYKEHHUS;

—  (opmMmynupoBaTh IyTH COBEPLICHCTBOBAHUS OCHOBHBIX BHUJIOB PAaKETHOIO U apTUILICPUHCKOTrO
BOOPYKEHUS,

Braoemy:

— COBpeMEHHOM HuHpopMalnued MO NPUHLMIINAIBHBIM CXEMaM U OCOOCHHOCTSM KOHCTPYKLHMH
OTJIENbHBIX BUIOB apTUJUIEPUICKUX U PAKETHBIX CUCTEM,;

— HaBbIKAaMHM U3y4YeHHs, OOOOIIEHUS W aHainu3a WHPOpPMALMU IO BONPOCAM, CBS3aHHBIM C
PAKETHBIM U apTUIUICPUNCKUM BOOPYKEHHUEM.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Beenenne. Knaccudukanmst opyxust. Buapl apruiuiepuiickux u pakeTHbIX cucteM. Kiaccugukarus
PECAKTUBHBIX ABUTATEIICH.

Hcropust BOSHUKHOBEHHUS U PA3BUTHSI apTUIIEPUICKOTO U PAaKETHOTO BOOpYKeHMs B Poccun. Britan
pycckux nzobperareseil © KOHCTPYKTOPOB B pa3BUTHE apTUILIEPUNCKON U paKeTHON TEXHUKH.

[lpumepsr  Hambomee  A>PPEKTHBHBIX  OOPa3LOB  PAKETHO-apTHILICPUICKOTO  BOOPY)KEHUS,
COCTaBMBILUX cJaBy pycckoro opyxus ¢ XIV B. 10 Hamux JHEH.

[TpuHuun  fgelcTBUA — apTUIUIEPUMCKOTO  OpYXKUS, KOHCTPYKTHBHbIE OCOO€HHOCTU. Bubl
O6oenpunacoB, HUX KOHCTPYKTHBHbIE OCOOEHHOCTM M COCTaB, IPUHLMIIBI JACHCTBUS  CHApsI0OB
y LIEIN.

[TpuHIMn neCTBUS PAaKETHOTO OPYXKHsl, KOHCTPYKTUBHbIE OCOOCHHOCTHU pakeT. PakeTHble ABUraTenn
KOCMHUYECKHX CHUCTEM (MapllieBble, ABUTATEIN YIPAaBJICHUS U OPUEHTALUU B NPOCTPAHCTBE, pa3JeICHHUs,
TOPMOXKEHHUS, CUCTEMbI aBapUHHOIO CIIACEHUS], MATKOW MOCAAKH U Jp.).

3HAKOMCTBO C pealbHbIMU 00pa3llaMu apTHILIEPUHCKUX CHCTEM  (IIOJIEBBIX, TaHKOBBIX,
IPOTUBOTAHKOBBIX, 3E€HUTHBIX, CKOPOCTPEJbHBIX AaBTOMATHUYECKHX MAaJOKAaIUOCpHBIX IYIIEK, rayowuil,
MHUHOMETOB, MOPTHUP | Ap.), pakeTHbix cuctem (PC30, IITYP, PIII', PCM/], I[IBO u ITPO, TakTHueckux,
ONEPATUBHO-TAKTUUECKUX M CTPATEIMYECKMX PAKETHBIX KOMIUIEKCOB, KOCMHMYECKOTO Ha3Ha4YeHHs),
COBPEMEHHBIX YHUBEPCAIbHBIX MHOTO(QYHKIIMOHATIBHBIX BUI0B PAKETHO-apTUIIEPUHCKOTO BOOPYKEHHUSI.

4. O0béM y4eOHOH JUCHUIIMHBI

B 3auérHbix B akanem.
Bunasr yue6HoI paboThI eIIMHUIIAX qacax

O0mas TPyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY ILJIaAHY 2 72
KonTaktHas padora (KP): 1 36
Jlexnuu (JIek) 0.5 18
[Tpaktryeckue 3anstus (I13) 0.5 18
JlaGopatopus — —
CamocrosTeannasi pagora (CP): 1 36
CamocTosiTeTbHOE U3YUYECHHE Pa3/IeNIOB AUCIUIUIMHBI, HAlTMCAHUE 1 36
pedepara
Buja koHTpoJsi: 3a4€T / 3K3aMeH — 3249€T

B 3auérnbix B actp.

Bunbt yueOHOM paboThI €IMHUIIAX qJacax

O01masi TPY10eMKOCTh THCHHUIIJIMHBI N0 Y4eOHOMY IJIAHY 2 54
KonrakTHas patora (KP): 1 27
Jlexuu (JIek) 0.5 13,5
[Ipaktrueckue 3anstus (113) 0.5 13,5
JlaGopaTtopust — —
CamocrositesbHas padora (CP): 1 27
CaMocTosATeIbHOE U3YUYCHHE PA3AeiIOB TUCIUTUIHHBI, HATUCAHUE 1 27
pedepara
Buja koHTpOJISi: 32a4€T / IK3aMeH — 3a4€T




AHHOTanus padoveil NPOrpaMmbl U CHUTITTHHBI
" Teopusi TEXHOJOTHYECKHX MPOIECCOB"
(b1.B.05)

1. Ieau AMCUMIUIMHBI — U3YYE€HUE TEOPETHUECKUX OCHOB MEpepadOTKU MOJUMEPHBIX MaTEpUAIOB
pa3iauuHbIMH crioco0amu. M3y4uTh B3aUMOCBSI3b YCJIOBHM IepepaOOTKH CO CBOWCTBAMHU MOJMMEPHBIX
KOMITO3UITMOHHBIX MAaTEPUAIIOB

2. B pe3yabTare u3yueHusl JUCHUILIHHBI 00yUYalommiics 10 NporpaMMe CielUAJIUTETa T0JKeH:

Obnadams cnenyrouumu  odmenpodeccuonanbabiMu  (OIIK), mnpodeccuonansubiMu  (I1IK) u
npodeccuonansHo-crienuan3upoBanabiMu (IICK) komneTeHImsIMI

O6menpodeccuoHaTbHBIMHU.

- CIIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTHUECKUE, €CTECTBEHHOHAYYHBbIE W WH)KCHEPHbIC 3HAHUS
JUISL PellieHus 3a7a4 cBoeil mpodeccruonanbhoit aesreiapaoct (OITK-1);

- CIOCOOHOCTBIO  MPO(PECCHOHAIBHO  HCIOJIB30BATh  COBPEMEHHOE  TEXHOJIOTUYECKOE U
AHAIUTUYECKOE O0OpYyIOBaHHE, CIIOCOOHOCTHIO K IIPOBEICHUI0 HAYYHOTO UCCICOBAHMUS M aHAIU3Y
HIOJTYYSHHBIX TPH ero mpoBeaeHnu pe3ynbratoB (OI1K-2)

[IpodeccrnonanbHbIMU:

- CIOCOOHOCTBIO OCYIIECTBIISATH TEXHOJOTMYECKHH MPOLECC B COOTBETCTBHH C PETIAMEHTOM H
UCIOJIb30BaTh TEXHUUECKHUE CPEICTBA /ISl KOHTPOJIS €r0 OCHOBHBIX MapaMeTpOB, CBOMCTB CHIPhs M TOTOBOM
nponykuuu (ITK-1);

- TOTOBHOCTBPIO B COCTaBe TpPYIIbl MPOBOJUTH OKCIEPTU3Y MPOUCIIECTBUI C y4acTHEM
YHEProOHACHINICHHBIX MaTepuaioB u uzaenui (I1K-18).

[IpodeccrnonanbHo-criennaIn3nPOBaHHBIMH:

- CIOCOOHOCTBIO YIPABIATH TEXHOJOTMYECKMMH TIPOLECCAMH TIOJTYYEHHUSI IOPOXOB, TBEPIBIX
pPaKeTHBIX TOIUIUB, MOJUMEPHBIX KOMMIO3UIIMOHHBIX MATEPHAIOB M M3JIEIHA M3 HUX, a TAKXKe OTAENbHBIX
KOMITOHEHTOB, TPOTHO3UPOBATH M PErYJIUPOBATh WX AKCIUTyaTAI[HOHHBIC CBOMCTBA, OMPEACIATh apaMeTphl
TEXHOJIOTMYECKHX mporeccoB ux monyuerus (IICK-2.1);

- CIOCOOHOCTBIO pa3pabaThIBaTh METOJMKH W MPOTPAMMBI IPOBEICHUS HCCIIEOBAHUIN TTOPOXOB,
TBEP/IbIX PAKETHBIX TOILIMB, MOJUMEPHBIX KOMIO3UIMOHHBIX MAaTEpHAIOB U U3JENUN U3 HUX, METOJUKU
KOHTPOJISI TEXHOJIOTMYECKUX MporeccoB ux nonydenus (IICK-2.2);

- TOTOBHOCTBIO CHHTE3UPOBaThb W MCCIENOBATh (PU3MKO-XMMHUYECKHE, B3pbIBUaThle M (DU3HKO-
MEXaHUYECKHE CBOMCTBA YHEPTOHACHIIIEHHBIX KOMIIOHEHTOB ITOPOXOB M TBEPABIX pakeTHbIX Torume (ITCK-
2.3);

- TOTOBHOCTBIO INPOBOJUTH CTAHJAPTHBIE M CEPTHU(PHUKAIMOHHBIE HCIBITAHUS MOPOXOB, TBEPIBIX
PaKETHBIX TOILTHB, MOJHMMEPHBIX KOMITO3HIIMOHHBIX MaTepUasIoB u u3aenuii Ha ux ocHose ([ICK-2.4).

3name:

- COBPEMEHHBIE METO/bl OIICHKM KayeCTBa CMEIIEHUS KOMIIOHEHTOB M KOMIUIEKCA PEOJIOTHUECKUX
XapaKTEPUCTHK TTOJIMMEPHBIX KOMITO3UIIHIA;

Ymemn:

- POBOJINTH HAyYHBIE MCCIICIOBAHUS B O0JIACTH IepepabOTKH IIacTMacC U 3JIaCTOMEPOB;

Bnaoems:

- MPaKTHYECKIMMH HABBIKAMHU CO3JIaHHSI KOMIIO3HIIMOHHBIX MaTEPHUAIIOB C 3aJaHHBIMH CBOMCTBaMHU.

N3yuenne kypca Oa3upyercss Ha 3HAHUU CTYJEHTAMU JUCUUIUIMH €CTECTBEHHOHAyYHOTO U
WH)XEHEPHO-XMMHUYECKOTO IMKIIOB — MPUHIIMIIOB XUMHH, TIOBEPXHOCTHBIX SIBJICHUH M JUCIEPCHBIX CHUCTEM,
(bu3uKN, HEOPraHMYECKON, aHATUTHUECKON, OPraHN4ecKoi, PU3NUecKoi XUMHHU, MTPOLIECCOB U allaparoB, a
Takke (PU3UKH U XUMHUH TTOJTUMEPOB.

3. Kparkoe conep:kanue TUCHUIIAHBI:

OCHOBHBIE 3aKOHOMEPHOCTH BHYTPEHHETO W BHEIIHETO TPEHHUs NpPU MepepaboTKe IMOJIMMEPHBIX
MaTepHaoB.

Teuernne pacTBOpPOB H paciiiaBoB MoauMepoB. (OCHOBHBIE MapaMeTphbl, XapaKTepU3YIOIINE
HenpepbiBHOE JleopmupoBanre. OCHOBHAs PEOJIOTHYECKas XapaKTepUCTHKA. Buabl aHOManuii BA3KOCTH.
3aBUCHUMOCTh  BSI3KOCTH OT CTPYKTYpbl M  MOJIEKYJSIPHO-MAcCOBBIX  XapaKTEpUCTUK  MOJHUMEpaA.



TemneparypHas 3aBUCHMOCTb BSI3KOCTH. TeMIlepaTypHO-UHBapHAHTHAs XapaKTePHCTHKA. BS3KOCTh
pa30aBIEHHBIX U KOHLIEHTPUPOBAHHBIX PACTBOPOB. PEOIOrHs HANIOJHEHHBIX MOJIMMEPHBIX KOMITO3UIIUN

Bsi3ko-ymnpyrue CBOMCTBA MOJUMEPHBIX KOMOO3UIMA. HopmaibHble HamnpspKEHHS TPU TECUYCHHU
MOJIMMEPHBIX KoMmo3uimii. Dddext Bailiccenbepra. bappyc-adhdexr. Korddunuent 60koBOro naBieHHS.
HopMasibHble HamnpsDKEHHS M TMEPEXOJAHBbIE PEXHMbI JehopMupoBaHus. Teopust BBICOKOAIACTHUECKON
TypOyJICHTHOCTH. PacyeT W MOJEIMPOBAHUE PEOJIOTHYCCKOTO IMOBEICHUS IMOJUMEPHBIX KOMITO3HIIUH.
Marematiueckoe ONMUCaHUE Mpolecca TeueHHs. MeXaHWYeCKue MOJETH PEOJOTHYECKOro IMOBEACHHUS
MOJIMMCPHBIX MaTCPHUAJIOB.

JIMCKpETHBIN U HENPEPBIBHBIN peaKcallMOHHbIN CIIEKTphI [IpuHIMITBI CyNEPHO3ULINT
(TeMIiepaTypHO-BpEMEHHAs, MbE30-BpEMEHHAas, KOHIIEHTPAIIMOHHO-BpEMEHHAasI U Jp.), UX aHAIUTHYECKOE
IIpEJICTaBICHHUE.

TpuboHrka moguMEpHBIX KOMIO3UIMH. OCHOBHOW 3aKOH TpEHHUs. AIre3us, ayTores3ws, KOTe3us.
Biusinue Ttemmeparypbl M CKOPOCTH CKOJBXEHHUS Ha BHEIIHEE TPEHHE IMOJUMEPHBIX KOMITO3HIIH.
[IpuMmeHeHre TPHUHIMIIA TEMIIEPaTypPHO-BPEMEHHON CYNEPHO3UIMH K BHEUIHEMY TPEHHUIO IOJIUMEPOB.
BrusiHue COOTHOIICHHSI BHYTPEHHETO M BHEIIHETO TPEHHS Ha OCOOCHHOCTH (DOPMOBAHWS IMOJMMEPHBIX
KOMMO3UIMI. Bunbl u npuunHel Opaka npu GopMOBaHHH.

DKCIEePUMEHTATBHBIC METObI U3YyUEHUSI PEOJIOTUUECKUX CBOMCTB MOJUMEPHBIX KOMITO3HIIHIA.

HayuHble 1 uHXEHEpHbIE OCHOBBI MPOIIECCOB MOTYUYEHHS MOJIMMEPHBIX MaTEPUaOB.

Cwmemenne. Kpurepuu kauectBa cmemieHus. CTpyKTypHass U MeXaHUYECKass HEOIHOPOIHOCTb.
"Cyxoe" cMelIeHne, UCIoIb30BaHue TIaCTU(UKATOPOB, JIETYYHUX PACTBOPUTENICH, BOJAHOMN Cpelbl U JIp. A
CMEIICHUS MOJMMEPHBIX KOMIO3ULUN. [IpuHImmel MogenupoBanus cMeneHus. OU3NKoXuMusi Mexda3HbIX
SBJICHUM B IOJMMEPHBIX cucTteMax. CMecH MoInuMepPOoB.

TexHoMOTHYECKHE TIPOIIECCH (POPMOBAHMS MTOJTMMEPHBIX MaTEPUAIOB.

['unpoauHamMuKa pacruiaBoB M pacTBOPOB MOJUMEPOB. M3roToBieHne U3AETUl METOJIOM SKCTPY3HUU.
BanbrieBanne u KajmaHApOBaHHME IOJUMEPHBIX MaTepuanoB. lIpeccoBanuwe, nuThe TOA JaBICHUEM U
CBOOOHOE JINTHE MOJUMEPHBIX KoMITo3ului. [loydeHre monuMepHbIX MaTepralioB U3 pacTBOpA.

4. O0béM yueOHOI TN CIUNITHHBI

B 3auérnbix B akanem.
Bugsl yaeOHOM paboThI €IMHULIAX qJacax
O01as TPyA0€eMKOCTh JMCHUILIHHBI 0 Y4eOHOMY IJIAHY 4 144
KonrakTHas padora (KP): 2 72
Jlexruu (JIek) 1 36
[TpakTiueckue 3anstus (I13) — —
Jlaboparopus 1 36
CamocrositeanHnas padora (CP): 2 72
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB TUCIUILIMHBI 2 72
Buj koHTposs: 3a4éT / 3K3aMeH - 3aver ¢
OLICHKOH
B 3au€rHbIx B acrp.
Bunael yue6HOM paboThI eANHULAX yacax
O0mas TPyA0EMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 4 108
KonraktHas pa6ora (KP): 2 54
Jlextuu (JIek) 1 27
[Ipaktuueckue 3anstus (113) - -
JlaGopaTtopust 1 27
CamocrositesbHas padora (CP): 2 54
CaMOCTOSITETbHOE U3YYEHUE PA3JICNIOB TUCIIUIIIINHBI 2 54
Buja koHTpoJsi: 3a4€T / 3K3aMeH - 3ader ¢
OLICHKOM




AHHOTaNUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
" OCHOBBI TEXHOJIOTHYEeCKOH 0€30MaCHOCTH NPOM3BOICTBA JHEPIrOHACHIIIEHHBIX MATEPHAJIOB U
n3geani”
(51.B.06)

1. e AUCHUILUIMHBI — 03HAKOMJICHHE OOYUYaOIIUXCs ¢ OOIIMMH MPUHIIMIIAMUA TEXHOJIOTHYECKOM
0€30MaCHOCTH NPHU MPOU3BOICTBE YHEPIOHACHIILIEHHBIX MaTEPUAIOB.

2. B pe3yJbTaTe H3yYeHHs AUCHUILIUHBI 00Y4YaIOLIUICS 110 MPorpaMMe CrieNHAJUTETA J0JIKeH:

Obaadoams CleqyOIMUMA KOMIETEHIUSIMHU:

OOUIeKyIbTYPHBIMU:

- CHOCOOHOCTBIO HCIIOJIB30BATh OCHOBHBIE METOJBI 3aIIMTHI IPOU3BOICTBEHHOIO IEpPCOHANA U
HACeJIeHUs OT BO3MOXKHBIX IIOCIIEACTBUN aBapwii, KartacTpod, CTHUXUHHBIX O€ACTBUH, CIOCOOHOCTBHIO
UCIIOJIb30BaTh MPHUEMBI IIEPBOM B YCIIOBHUAX Ype3BbIuaiiHbix cutyarmii (OK-9).

[TpodeccrnonanbHo-criennaIn3nPOBAHHBIMH

CIOCOOHOCTBIO YIPABIATh TEXHOJIOTMYECKUMHU MPOLECCaMH TOJYyYEHUS! TTOPOXOB, TBEPIBIX
PAKETHBIX TOIUIMB, ITOJIMMEPHBIX KOMIIO3ULMOHHBIX MAaTEpUAIOB M W3JEIUI U3 HUX, a TAKKE OTIEJIbHBIX
KOMIIOHEHTOB, IIPOTHO3UPOBATh U PETYJINPOBATh MX IKCILTyaTallUOHHBIE CBOWCTBA, OMPENEIISATh MapaMeTphl
TEXHOJIOTUYECKUX TporeccoB ux noiyuenus (IICK-2.1)

3Hamy:

—  OCHOBHBIE ONACHOCTU IPOM3BOJCTBA MOPOXOB M PAKETHBIX TOIUIMB; B3aMMOCBS3b B3pbIBUATHIX
XapaKTEPUCTUK YHEPTOHACHIILIEHHBIX MATEPUANIOB C UX PELENITYPHBIMU OCOOEHHOCTSIMU M TEXHOJIOIMUYECKUMHU
0COOEHHOCTSIMH ITPOU3BOICTBA;

— OCHOBHBIE METOJbI M CPEICTBAa HCCIICAOBAHUS IOKAPOB3PHIBOOMIACHOCTH MMOMYy(paOpUKaToB |
TOTOBBIX U3JIETTMI U 00ECTIEYeHUS TPON3BOJICTBEHHOMN 0€30MacHOCTH Ha MPEANPHSTUSX;

Ymemy:

—  OIpeleNsATh KaTerOPUHMHOCTh OMACHOCTU IPOM3BOJCTBEHHOIO IIpOLEcca, KIIacC OMNACHOCTH
OCHOBHBIX U IIPOMEXYTOUHBIX IPOYKTOB;

Braoemw:

—  TPaKTUYECKUMHU HaBbIKAMH, HEOOXOAMMBIMH JUIsl OLIEHKHU OMACHOCTH XUMHKO-TEXHOJIOTHYECKOTO
npoliecca U 000pyI0BaHUs, C IEIbI0 MPEAOTBPAILICHUIO aBApUUHBIX CUTYaIlMi 1 BBIOOpAa METOOB U CPEJCTB
3aLUTBHI.

3. Kparkoe conep:kanue TUCHUNIAHBI:

JT1oT Kypc 6azupyercs Ha QyHIaMEHTAIbHBIX OCHOBaX XUMUH, (PU3UKH, TEOPUHU TOPEHMS U B3phIBA.
B naHHOM Kypce Takke NPUMEHSIOTCS TEOPETUUYECKUE 3HAHMS U NMPAKTUYECKHE HABBIKU, MOJyYEHHBIE
CTYJEHTaMHU NPU U3YUYEHUU TaKUX JUCUUIUIMH, KaK MPOLIECCHI U almaparhl, 0011as XuMU4ecKasi TEXHOJIOTus,
XUMHYecKas pusnka

N3ydyenne kypca Oa3upyercs Ha 3HaHMM CTYJEHTAaMH JUCHMIUIMH €CTECTBEHHOHAYyYHOIO H
MHXEHEPHO-XMMHUYECKOTO IIUKJIOB — MPUHIUIIOB XUMHH, TOBEPXHOCTHBIX SBJICHUHN U JUCIIEPCHBIX CHCTEM,
($U3MKH, HEOPTaHUYECKOM, aHAIIMTUYECKON, OPraHNYeCKON, PU3NYECKON U KOJJIOUTHOW XMMHH, IPOIIECCOB
U arnmaparoB, oOIIeld XMMHUYECKOH TEXHOJIOTHH, a Takke GU3NKU U XUMHU MOJIMMEPOB, TEOPUU TOPEHUS U
B3pbIBA.

Knaccudpukanus BM. T'openne BM. Mexanusmbl neronannu BM. UysctBurensHocTh BM K
pa3JIMYHBIM BHJAM HA4yaJbHOTO HMITylbca. B3peiBuarbie xapakrtepucTuku mopoxoB u CTT. IIpuumasl
aBapuil npu npousBojactBe BM. Cxema pa3BuTus aBapuu B ammapartax. OOpa3oBaHHe HauyalbHOTO Ouara
3aropaHusi, paclpoOCTPaHEHHE TOPEHHUs], NIEPEX0l TOPEHUS BO B3PbIB WM JeTOHANI0. OCHOBHBIE TPUYHHBI
BO3HMKHOBEHHUS! HAyaJbHOrO ouara mpu mnepepaborke u oOpamenun ¢ BM. BnusHue peuentypHo-
KOHCTPYKTHBHO-TEXHOJIOTHUYECKHX (pakTopoB Ha BennunHy OP/dt Pa3pblB 1eTOHAIIMOHHON BOJIHBI TIO
MHTEHCUBHOMY M 9KCTEHCUBHOMY (pakTopam. CriocoOsl cHmxenus onacHoctu I1I'J1. Kpurepun nopaxenus
BO3NYIIHOW  ymapHOW BosHOW. (OOecrnedueHne O€30MaCHOCTH  TEXHOJOTHYECKOTO  00O0pYyIOBaHHS
npousBozacTBa BM pasnuyHoro Buza.

Tporunoselii 3kBuBaneHT nopoxoB u TPT. be3omacHele paccTosHUA JUIsi MPOU3BOJICTBEHHBIX
3nanuii. Knaccudukanus npous3BOJICTB MO CTENEHH ONMacHOCTH. OCOOEHHOCTH MPOM3BOJACTBA, XPAaHEHUS,
YHUYTOXKEHUS, IepeBO3KH pa3auuHbix BM. TpeOoBaHus K TEXHOJIOTHYECKOMY 000PYOBaHUIO, pa3MeEIleHUE
000pyIOBaHUS B MPOM3BOJCTBEHHBIX 3JAaHMSX, pa3MeEIleHHE 3MaHUN M 3allUTHBIX COOPYKEHHUHl Ha



IpoMIUTOIIAKe, 3G PEeKTUBHOCTD Pa3IMUHBIX BHIOB 3aMIUTHBIX COOPYKEHUH, OE30MaCHBIX M JIOMTYyCTHMBIX
paccrostHUA Mexay HUMH. OCHOBBI TIOCTPOCHHS B3pPBIBOOE30MACHBIX TEXHOJOTHUECKUX MPOIECCOB
npousBoacTBa BM. IlporHo3upoBanue mocienCcTBUN aBapuil JUIS TEXHOJIOTHYECKOTO 00OpYyJOBaHHS Ha
OCHOBE MO/JICJIbHBIX UCIIBITAHUH.

OCHOBHBIE SKOJIOTHUECKHE IPOOJIEMBbI - Ta30BbIE BBIOPOCHI M COpPOCHI CTOYHBIX BOA. ['a3oBbIe
BBIOPOCHI B MPOIIECCE HOPMATIBHOM KCIUTYaTallid U B aBAPUMHBIX CUTyalUsX. | a3004MCTHBIE COOPYKEHUS
Ui 00e3BpeKMBaHUS ~ BpeAHbIX BemiecTB. IlpemenbHo gomyctumble KoHIEHTpamuu. OOGopoTHOE
BOJIOCHA0KeHHE B Mpom3BoJAcTBe BM. Xumuueckue, >IEKTPOXUMHUYECKHE U OMOXMMHYECKHE CIOCOOBI
OYHCTKU CTOYHBIX BOJI.

[TaccuBHBIE MeTOIbI  OOECHEUMBAIONIME II0XKAapO- M B3PBIBOOE3OMACHOCTH  MPEAIPUSTHIL.
[IpumeHeHre TMOJNHOCTBIO  OE30MACHOTO  AIIEKTPOOOOPYAOBAaHUS, a TaKkKe B3PBHIBO3AIIUIIEHHOTO
000pyioBaHuUs, MPEeIHA3HAYCHHOTO JUIS WCIIOJIB30BAHUS B TOPIOYMX Ta30BBIX, NMAPOra3OBBIX M IBLIEBBIX
cpenax. AxTuBHbIe MeToAbl. CpencTBa aBTOMATHUECKOro KOHTposst. Komriuieke mnpoduimakTuueckux
MEpOIPUATHIA.

Knaccupukanuss onmacHbix Tpy3oB. OOecriedeHne O€30MacCHOCTH TIPU TEPEBO3KE HHEPTOEMKHX
MaTepuaoB.

4. 00béM yueOHOI TUCIUITHHBI

B 3auéTHBIX B akanem.
Bunbt yueOHOM paboThI EIMHULIAX gacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4e0HOMY IUIAHY 2 72
KonTaktHas padora (KP): 1 36
Jlexumnm (Jlek) 1 36
[Ipaktuueckue 3anstus (I113) — —
JlaGopaTtopust — -
CamocrosTesannasi padora (CP): 1 36
CaMoCTOsITeTbHOE H3YUCHHE PA3/IeNIOB JUCITUTIIMHBI 1 36
Buj xouTpoas: 3a4éT / 3k3aMeH - 3auér
C OLICHKOM
B 3auérnbIx B acrp.
Bunsl yaeOHOM paboThI €IMHULIAX gacax
O0mas TpyA0eMKOCTh JMCHUIIJIMHBI 110 Y1eOHOMY IVIaHY 2 o4
KonrakTHas patora (KP): 1 27
Jlexumu (Jlek) 1 27
[Tpaktiueckue 3anstus (I113) — —
JlaGopatopus — —
CamocrositesbHas padora (CP): 1 27
CaMOoCTOSATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 1 27
Buja xoHTpoJisi: 3a4€T / 3K3aMeH - 3auér
C OLICHKOM




AHHOTaNUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
" TexHOJI0THS cCMeCeBbIX JHEPrOHACHIIIEHHBIX MATEPHAJIOB"
(h1.B.07)

1. Hesu AMCUMIVIMHBI — O3HAKOMJICHHE OOYYaIONMXCA C OOIMMMHU NPUHIUIAMU CO3JaHUS U
COBPEMEHHBIMU TPEOOBAHUSMH K CMECEBBIM 3HEPrOHACHIIICHHBIM MaTepHaliaM, UCIOIb3YEMbIX B PEXHME
JIETOHAIIMM - CMECEBBIM B3PbIBUATHIM BEIIECTBAM, WX KOMIIOHEHTHOH 0a30ii, COCTaBOM, TEXHOJIOTHUSMHU
NONTyYeHHs, (U3UKO-XMMHUYECKMMU U B3PBIBYATHIMH CBOMCTBAMM, a TaKKe C TNPUHOUIAMH HUX
UCIIOJIb30BaHUS B BOCHHBIX U MUPHBIX HEJISX.

2. B pe3yJibTaTe H3yYeHHs AUCHUILIUHBI 00YYaIOLIUICS 110 MPOorpaMMe CreNHAJUTETA J0JIKeH:

Obnaoams ClenyOUMMIA KOMIETSHIUIMU:

OobmenpodeccnoHaTbHBIMHA:

- CIIOCOOHOCTBIO MCHOJIB30BaTh MaTeMaTHYeCKUE, eCTECTBCHHOHAYYHbIE W WH)KCHEPHbBIC 3HAHUS
JUIS peleHus 3aa4 cBoeit npodeccruonanbhoi aesrenproctu (OITK-1);

- CIIOCOOHOCTBIO  NPO(ECCHOHATBHO  HUCIIOJIB30BaTh  COBPEMEHHOE  TEXHOJOTMYECKOEe |
aHAJTUTHYECKOEe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K MPOBEIECHHIO HAYYHOTO MCCIIECJOBAHUS U aHAIHU3Y
HOJIyYEeHHBIX MPH ero npoBeaeHun pesyinbraros (OITK-2);

[TpodeccnonanbHBIMU:

- CIIOCOOHOCTBIO HM3Yy4aTh HAyYHO-TEXHHYECKYIO MH(OpMANMIO, OTEUYECTBEHHBIH M 3apyOe:KHBIH
ombIT 1o Tematuke uccienoBanuii (ITK-10);

- CIIOCOOHOCTBIO TIPHMEHSTH COBPEMEHHBIE METOABI MCCIIEIOBAaHMS, MPOBOAWUTH CTaHAAPTHBIC U
cepTU(UKAIIMOHHBIC UCITBITAHUSI MATEPUAJIOB, U3JICIUI U TexHoJIorndeckux npoueccos ([MK-11);

- CIIOCOOHOCTBIO  TUIAHUPOBATh W TMPOBOJUTH HEOOXOIMMBIH  JKCIHEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3yibTaThl ([TK-12);

- CHOCOOHOCTHIO K HAIMHCAHUIO OTYETOB, pedeparoB, MyOIMKAUN W MyOIUYHBIX OOCYXKICHU,
(GopMynHpOBaTh MPAKTHYECKUE PEKOMEHIAIMH MO HMCIIOJIF30BAaHUIO PE3YJIHTaTOB HAYYHBIX HCCIECIOBAHUI
(IK-13);

[TpodeccrnonanbHO-criennaTM3uPOBAHHBIMH:

- CIIOCOOHOCTBIO YNPABIATh TEXHOJOTMUECKUMM TMpOLECCaMM MOJY4YeHHsS TIOPOXOB, TBEPJBIX
PaKeTHBIX TOIUIMB, MOJMMEPHBIX KOMIO3HIIMOHHBIX MAaTepUAIIOB W HM3/CIHA M3 HUX, a TaKXKe OTIACIBHBIX
KOMITOHEHTOB, IIPOTHO3UPOBATh M PErYIMPOBATh MX JKCIUTyaTallMOHHbIE CBOMCTBA, ONPEEIIATh MapaMeTphl
TEXHOJIOTUYeCKuX TporieccoB ux nonydenus (IICK-2.1);

- TOTOBHOCTBIO IPOBOJUThH CTAHJAPTHBIE U CEPTH(PHUKAIMOHHBIE HCIBITAHUS MOPOXOB, TBEPIBIX
PaKeTHBIX TOIUIMB, MOJTUMEPHBIX KOMITO3UIIMOHHBIX MaTepHaioB u u3aeinuil Ha ux ocHose (IICK-2.4).

3Hamy:

—  TEOpPETHYECKHE OCHOBBI MTOCTPOSHHSI COCTABOB SHEPTOEMKHX CMECEBBIX MAaTEPHAJIOB,;

— TNPUHOUNB TOAOOpa KOMIIOHEHTOB M 3aBHCHMOCTh BRKHEHIIMX CBOWCTB HIHEPrOEMKHX
CMECEBBIX MaTepHajoB OT MPHUPOJIBI U COOTHOUICHHUS KOMIIOHEHTOB, TUIOTHOCTH M CTPYKTYpHI 3apsiaa, OT
BHEIIIHUX YCJIOBUH;

—  TEXHOJIOTUW TIPOW3BOJICTBA, CHAPSDKEHUS W MPHUMEHEHHS, (GU3NKO-XUMHUYECKHE W B3PHIBYATHIC
CBOWCTBA MPUMEHSEMBIX SHEPTOEMKHUX CMECEBBIX MAaTEPHAIIOB, ITyTH X COBEPIICHCTBOBAHMUS;

— COCTaB M BaXHEHIIME CBOHCTBA CMECEBBIX HHEPrOHACHIIICHHBIX MaTepHalOB Hauboyiee 4acTo
NPUMEHSIEMbIX B IPOMBIIIJICHHBIX, BOGHHBIX U TEXHUYECKHX IIEIIsX;

— CHCTeMBI KJacCH(UKAUN TPOU3BOJUMBIX IPOMBINUIEHHOCTHIO CMECEBBIX  B3PBIBYATHIX
BEIIIECTB;

Ymemn:

—  aHaTU3UPOBATH MHPOPMALIUIO 00 SHEPrOEMKHUX CMECEBBIX MaTepHaliaX, ONpeesiTh UX 00JacTb
NPUMEHEHHS B 3aBHCHMOCTH OT COCTaBa, a TaKkKe MpeajaraTb PeLenTypbl COCTABOB IS ONpeAeTEHHOM
o0JacTu MpUMEeHEHHUS,

— TPOTHO3MPOBaTh IYTH COBEPLICHCTBOBAHMS 3JHEPrOEMKHX CMECEBBIX MAaTepHajoB B IUIaHE
3(pPEKTUBHOCTH, SKOHOMHUYHOCTH U O€30MaCHOCTH 110 KOMIIOHEHTHOW 0a3e, COCTaBy, CTPYKTYpe,
TEXHOJIOTHUSIM TTOJTYUSHHsI, CHAPSKCHUSI, TIPUMECHEHUS,

Bnaoemy:

— HaBBIKAMM pacyeTa BAXHEHIINX B3PBIBYATHIX XapPaKTEPUCTHK W 3HAHHEM METOOB
9KCIIEPUMEHTAIBHOTO  ONpPENENICHUS XapaKTEPHCTUK CMECEBBIX HSHEPrOHACHIINICHHBIX MAaTepUaloB,



BXOJISIIUX B TEXHUYECKUE TPeOOBaHUS Ha TOTOBYIO IPOAYKIUIO;

— CcOBpeMeHHOM wuH(popMaIHeld MO KOMIIOHEHTaM, pELEnTypaM, TEXHOJOTHAM IIOJIY4YEHUs H
00JacTsM NPUMEHEHMS] CMECEBBIX SHEPrOHACHIIIEHHBIX MaTepraioB B Poccun u 3a pydexoMm;

— HaBbIKaMM U3y4yeHMs], OO0OOINEHUS M aHaiau3a MHGPOpPMALMU [0 BOIPOCAM, CBS3aHHBIM C
COBEPUICHCTBOBAHUEM TEXHOJIOIMH ITOJIyYE€HHUS U IIPUMEHEHUS CMECEBBIX YJHEPTOEMKHMX MaTEPUAJIOB.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

1. Beenenue

[IpuHIMIBI CO3AaHUS U KOMIIOHOBKM HANOJHEHHBIX Kommnoszunuid. Kiaccubukanus XuMHUecKux
pPaKkeTHBIX TOIUIUB W TOPOXOB M €€ B3aUMOCBS3b CO CHoco0aMH MPOHM3BOJCTBA.. THIOBBIE COCTAaBHI.
Ha3znaueHne KOMIOHEHTOB, UX poJiib B (OPMHpPOBAHMM HAMOJHEHHBIX KOMIO3UIMK C 3aJaHHBIM
KOMILJIEKCOM CBOWCTB. [IpMHIMITHAIbHBIE OJIOK-CXEMBI IIPOU3BOACTBA KOMITO3UIIUH.

2. IloaroroBka HMCXOJHBIX KOMIIOHEHTOB, Mpecc(hOpMbl, TEXHOJIOTMYECKOH OCHACTKM W KOpITyca
JIBUTATES.

OcHOBHBIE BUJIBI TOPOIIKOOOPA3HBIX KOMIIOHEHTOB. O0IIMe TpeOOBaHHS TI0 TPAHYIOMETPUYECKOMY
cocTaBy, pOopMe YaCTHUIl U XapaKTepy MOBEPXHOCTH, BIaXHOCTU. [IpUHIIMNIHANTBHBIE CXEMbI IPOU3BOJICTBA.
brnox cxempl mnoaroroBku. [lpuHIMNMaNbHBIE CXEMbl anmaparoB M uX Xapakrepuctuku. Cyiika,
U3MeIbUYeHUe, cMelleHne ¢pakiuii, TpaHcrnopTupoBka. OCHOBHBIE TpeOOBaHHS K 3IACTOMEPHBIM
cesasyrouM. CMmenieHne kaydyka C IulacTu(uUKaropamu, BakyymupoBaHue. Ha3nauenue omnepauuu u
ocHOBHbIe (ha3bl. [lepuonnyeckuit U HEMPEPBIBHBIN CIIOCOOBI MOATOTOBKU CBSA3YIOIIET0. OCHOBHBIE THIIBI
TEXHOJOrM4eckol ocHacTKU. CrnocoObl HaHECEeHUS AaHTUAAr€3MOHHBIX IOKPBITUH Ha MOBEPXHOCTH
npecchopMbl U TEXHOIOTUYECKOM OCHACTKH.

3. [lonyuyeHune HaMOJIHEHHBIX KOMITO3ULIUH.

Haznauenue omnepanuu U OCHOBHBIE (PM3UKO-XHUMHUECKHE MPOIIECCHI, MPOTEKAIOIINE MPU CMEIICHUH
KOMIOHEHTOB. OreHka KadecTBa cMmemieHus. Cxembl M NPUHLMIT JIEHCTBUS IUIAHETApPHBIX CMECUTENEH,
IBYXBaJIbHBIX CMecHTeNell ¢ Z- oOpa3HeiMu Memankamu tuna Beprep-Ildaeiinepep, o0BbeMHBIX
OapabaHHBIX cMecHTesel rpaBuTaronHoro tumna (C-5). Mexanusm cMmemeHus: B 0apabaHHOM CMECHTEle.
TexHomornueckas cxema MoJy4eHHUs] Macchl U ee nepepaboTKH METOA0M CBOOOAHOrO JUThs. OCOOEHHOCTH
nepepaboTKU METO/JOM JHThs MoJ AaBieHueM Ha ycraHoBke CHJI. XapakTrepucTHKM M Ha3Hau€HUE
IpeBapUTENLHOIO U BAKYYMHOTO cMecuTesel. JJocTOMHCTBA M HEJOCTaTKH JJAHHOTO CII0c00a CMEIIeHHUS.

4. OTBepKJIeHUE U OXJIAXKICHUE U3/ICITHI.

Ha3nauenue omnepauuu. Xumuueckue U (PU3MKO-XMMHUYECKHE IPOLECCH], MPOTEKaroIue IpH
OTBEPXJCHUU BBICOKOHAIIOJHEHHBIX  KOMIIO3ULMH. MeToabl KOHTPOJS 3aBEPIIEHHOCTH Ipolecca
oTBepkaeHus. Hasnauenne u mpunuun aeiictsus npu6opoB PKOII u POIL. Maremaruyeckoe onucaHue
npouecca oTBepxkAeHUs. OmnpeneneHne KUHETHMUECKUX IapaMeTpoB Ipoliecca OTBEPXKICHHUS C
MCIIOJIb30BAaHUEM HEPA3PYIIAIOUINX METOI0OB KOHTPOJIS.

5. 3aBepiiaromye onepanuy Npy NpOU3BOACTBE U3/IEINI U KOHTPOJIb KauecTBa U3EIINH.

PacnpeccoBka u u3BinedeHue uzaenuii u3 npecchopmbl. OcOOEHHOCTH MEXaHWYEeCKOH 0OpaboTKH.
Bo3moxHble Buabl Opaka W HNPUYMHBI WX BO3HUKHOBEHMs. Pa3HOBHIHOCTH pPaaUMAllMOHHOTO KOHTPOJIS
CIUIOIIHOCTH U3AEIUil.

4. 00béM yueOHOI TUCIUIIHHBI

B 3auéTHEBIX B akanem.

Bunasl yueOHoM paboTh eIMHUIIAX Jacax
O01masi TPY10eMKOCTh JHCIHUIIIMHBI 110 Y4e0HOMY IJIAHY 9 324
KonraktHas patora (KP): 4 144
Jlexumm (Jlek) 1.5 54
[Tpaktuyeckue 3anstus (I13) 0.5 18
JlaGopaTopus 2 72
CamocrositesbHas padora (CP): 4 144
CaMocCTOATENbHOE N3YUYEHHE PA3AEIOB IUCLUIUIMHEI, 4 144
MOATOTOBKA K JIA0OPAaTOPHBIM paboTaM
Buja KoHTpoIsA: 3a4€T / IK3aMeH 1 Ix3amen (36)




B 3auérnbix B actp.

Bunast yueOHoI paboThI €IMHULIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y1eOHOMY IJIAHY 9 243
KonTaktHas padora (KP): 4 108
Jlexumn (Jlek) 1.5 40,5
[Mpaktuueckue 3anstus (I13) 0.5 13,5
JlaGopaTtopust 2 54
CamocrositesbHas padora (CP): 4 108
CamocTosiTeTbHOE U3YUYCHHUE Pa3/IesiOB JUCIUIIINHBI, 4 108
MOJIFOTOBKA K 1a00paTOpHBIM paboTam
Buja koHTpoJsi: 3a4€T / IK3aMeH 1 Ox3ameH (27)

AHHOTaUUs padoyeii MPOrpaMMsbl JIMCHUTLIHHBI
"IIpoekTpoBaHUe U 000PYI0BaHHE MPOU3BOICTB YHEPTOHACHIIIIEHHBIX
MATepHaJIoB U U3/1eTuil"

(51.B.08)

1. Hesu AMCHMIUVIMHBI — 3aKi04YaeTcss B (OPMUPOBAHMHM Yy CTYACHTOB 3HAHHA OCHOB U
0COOCHHOCTEH MPOCKTHPOBAHUS MPEINPUATHI 10 TPOU3BOJCTBY IHEPrOHACHIIICHHBIX MaTepuasioB (OM),
cnenn(ruyeckux TpeOOBaHMI, YIUTHIBAEMBIX TIPU CO3JJAHUU TIPOCKTA.

2. B pe3yJbTaTe H3yYyeHHs AUCHUILINHBI 00yYaIOLIUIiCs 110 MPorpaMMe CreNHAJUTETa J0JIKeH:

Obaaoams CleqyOMUMA KOMIETSHIUSIMHU:

Oo6menpoheccnoHaTLHBIMHA:

- CIOCOOHOCTHIO  MPO(ECCHOHAIBHO  HCIOJIB30BaTh  COBPEMEHHOEC  TEXHOJIOTUYECKOE U
aHAJTUTHYECKOEe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K TIPOBEJICHHIO HAYYHOTO WCCIEIOBAHUS M AHAIHU3Y
HOJTyYEeHHBIX MPH ero npoBeaeHun pesyinbraros (OITK-2);

CTMIOCOOHOCTBIO pemaTh 3aJa4i NpOoPecCHOHATBHON AEATEIHPHOCTH Ha OCHOBE WH(MOPMAIIMOHHON U
6ubnuorpadguueckoi KyJIbTypbl ¢ MPUMEHEHHEM HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH U C
y4eTOM OCHOBHBIX TpeOoBaHui HHGopMannonHo# 6e3omacuoctu (OITK-3).

[IpodeccronanbHbIMU:

- CIIOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTMYECKHH TPOIECC B COOTBETCTBHH C PETIAMEHTOM W
UCIIOJIb30BaTh TEXHUYECKUE CPECTBA JUIsl KOHTPOJISI €r0 OCHOBHBIX MTapaMEeTPOB, CBOMCTB ChIPbS M TOTOBOM
nponykuuu (ITK-1);

- CIIOCOOHOCTBIO TPOBEPATh TEXHUUYECKOE COCTOSIHME OOOpYJOBaHUS, OPraHU30BHIBATH €0
NpOQHIAKTHIECKAE OCMOTPBI W TEKYIIUH PEMOHT, TOTOBHOCTBIO K OCBOCHHIO M OIKCIUTyaTal[iH HOBOTO
obopynosanus (I1K-2);

- CHOCOOHOCTBIO 1OOMBATHCS COOMIOAEHMSI HOPM OXpaHbl Tpy/Ja, MPaBUi TEXHUKU O€30MacHOCTH,
IPOU3BO/ICTBEHHOI CAaHUTAPUU U MOXKAPHOI Oe3onmacHocTH Ha pabouem mecte (TTIK-3);

- CIIOCOOHOCTBIO K pEHICHUI0 TPO(ECCHOHANBHBIX TPOU3BOJCTBEHHBIX 3a/1a4, BKIFOYAIOIINX
pa3paboTKy HOPM BBIPAOOTKHM M TEXHOJIOIMYECKHMX HOPMATHBOB PACXOJ0BaHMS CBIPbsS, MaTE€pHUajoOB H
SHEPreTUYeCKUX 3aTpar, obOecreueHre TpeOOBaHUI MO CTaHIAPTH3AIMH, CEePTU(UKANUN W KAueCTBY
IPOIYKIIUH, COBEPIICHCTBOBAaHNE KOHTPOJIS TeXHOIorn4eckoro npouecca ([1K-4);

- CIOCOOHOCTHIO K aHAJIU3Y CHCTEM aBTOMATH3AIlMHU TIPOU3BOJICTBA U Pa3pabdOTKe MEPOTIPUSATHI O
ux copepieHcrBoBanuio (I1K-5);

- CIOCOOHOCTBIO TIPEJACTABIATH PE3YJIbTaThl HCCIeNOBaHHS B (opMax oTueToB, pedeparos,
nyonuKanuil 1 myOJIMYHBIX 00CYXIEHHH, cIOCOOHOCTh (POPMYIMPOBATH MPAKTUYECKHE PEKOMEHJALUH 110
UCTIOJTb30BaHUIO pe3yIbTaToB HaYYHBIX UCCIIeIOBAaHHUI
(TIK-13);

[TpodeccuonanpHO-CIIENIUATN3HPOBAHHBIMU .

- CIIOCOOHOCTBIO YNPABIATh TEXHOJOTMUECKUMH TPOLIECCAaMHM MOJYYeHHsS IOPOXOB, TBEPIBIX
PaKeTHBIX TOIUIMB, MOJIMMEPHBIX KOMIO3HIIMOHHBIX MAaTEPUANIOB W M3ACIHH U3 HHUX, a TAKXKE OT/CITbHBIX
KOMITOHEHTOB, IIPOTHO3UPOBATH M PETYIMPOBATH MX JKCIUTyaTallMOHHBIE CBOWCTBA, ONPECIISATh MapaMeTphI
TEXHOJIOTHYECKUX MporeccoB ux monxyuenus (IICK-2.1).




3namy:

—  OCHOBHBIE OCOOCHHOCTH NMPOEKTUPOBAHUS MPEANPUATHIA IO IPOU3BOACTBY YHEPTOHACHIIICHHBIX
MaTepUasos;

—  OCHOBHBIE 3Tallbl BHEPEHUS] HAYYHBIX Pa3pab0TOK B IPOU3BOJICTBO;

— TNPUHLHUIBI COCTABICHUS TEXHUYECKOIO 3aJlaHMsl Ha MPOEKTUPOBAHHE ONBITHOW MM MUIOTHON
YCTAHOBKH, COCTaB UCXOJHBIX JAHHBIX JJIs1 IPOEKTUPOBAHMS;

—  NPUHLHUIBI BBIOOpA CXEMBI IIPOU3BO/ICTBA;

— METOJbl COCTaBJICHMS TEIUIOBOTO W MaTepHallbHOro OayiaHca, pacyeTa MacCOOOMEHHBIX
anmnapaToB JJIs SKCTPAKIMU U IPOLECCOB CYIIKH;

— OCHOBHBIE CIIOCOOBI OYMCTKH M O0O€3BPE)KMBAHUS CTOYHBIX BOJ, pEreHepanuu KHUCIOT U
pacTBOpPUTEIIEH.

Ymemn:

—  HCHOJb30BaTh MOJYYEHHbIE 3HAHUS U PEUIEHMs] KOHKPETHBIX 3aJauy IPU MPOEKTHUPOBAHUU
IIPOM3BO/ICTBA SHEPTOHACHIIIIEHHBIX MaTEPUAJIOB;

Braoemw:

— HaBblKaMM [0 TIOJrOTOBKE MCXOJHBIX JaHHBIX JUISI T[POEKTHUPOBAHMS, COCTABIICHUIO
MaTepUaIbHOrO U TEIUIOBOro OanaHca, BBIOOPY TEXHOJIOTUYECKON CXeMbl TPOU3BOACTBA DOM.

3. KparTkoe conep:kanue IUCHUIIIUHBI:

CoctaB  TEXHOJIOTMYECKOTO KOMILIEKCaA. Xapakrep IIPOU3BOJCTBA  IEPUOJUYECKUH,
IIOJIYHETIPEPbIBHBIM, HenpepblBHbIA. ['mOKkocTh mpousBojacTBAa. (OCHOBHbIE TEHJCHIMHM pa3BUTHUS
TEXHOJIOTUYECKUX KOMIUIEKCOB, 00OpynoBaHHMs U cucteM ynpasiaeHus. OOmume TpeOoBaHUS K
IPOMBIIIJIEHHOMY TEXHOJIOTMUECKOMY KOMIUIEKCY, ero pasmeuieHuto. [lyru oOecnedenus TpeOOBaHUI.
[TpaBuia ycTpolicTBa 10 pa3MELICHUIO IIPOU3BOACTB.

OcHOBHbIE OCOOEHHOCTH TNPOEKTHUPOBAHUS MPENNPUITHA IO MPOU3BOJACTBY AHEPrOHACHIIIEHHBIX
marepuaioB. Crneuuduueckue TpeOOBaHUs, YUHUThIBa€Mble MpPHU CO3AAHUU IIPOEKTa (KaTeropuyHOCTb
31aHUH, HEOOXOAMMOCTb YCTPOMCTBa OOBAJIOBOK M HHBIX 3alIUTHBIX COOPYKEHUH, OrpaHUYEHUE
KOJINYECTBA B3PBIBYATHIX MATEPUATIOB HAXOISAIIMXCS B 3laHUH)

Onenka 0€30MMacHOCTH BO3MOXKHBIX IMPOLECCOB C TOYKU 3PEHMSI M0XKAapO- U B3PHIBOOE30MACHOCTH,
OXpaHbl TPyZa (TOKCUYHOCTH UCXOIHBIX, TPOMEXKYTOUHBIX, TOOOYHBIX MPOIYKTOB M TOTOBOM MPOAYKILIUH),
OXpaHa OKPYKAOLIEH CPEeIbI.

OCHOBHbBIE UCXOJHBIE TOKYMEHTHI IIPHU Pa3pabOTKE TUPEKTUBHOTO TEXHOJOIMUYECKOTO MpoIecca; UX
KpaTKOe coJepsKaHue. OTambl pa3pabOTKHM TEXHOJOTHYECKOro mporecca. TUIoBoe cojaepkKaHHe
JUPEKTUBHOIO TEXHOJOTMYeCKOoro mpouecca. CpaBHMUTENbHAs OLIEHKA JUPEKTUBHOIO TEXHOJOTHYECKOIO
npouecca, MapUIpyTHO-TEXHOJOTHMYECKas KapTa MHPOM3BOJICTBA, HOPMBI pacxoja ChIpbS U MaTepUaloB,
HITAThl, IEpPEYE€Hb U OCHOBHBIC XapaKTEPUCTUKH 000PYAOBaHUS, OTPEOIEHHUE SHEPTOPECYPCOB, CBEIEHUS O
HaJIMYUU BO3MOKHBIX HCTOYHUKOB aBAapUMHBIX CUTYyallUd, NMoQa3Hbli KOHTPOJIb, 3aJaydl YIpaBJICHUS,
nepevyeHb TEXHOJIOTMYECKOH M onepaTuBHOM HH(OpMAIHM, METOJbl, PEKUMBl OYUCTUTEIHLHO-MOEUYHBIX
paboT 060pyaOBaHMS, CAHUTAPHO-TUTHUEHUYECKUE JaHHbIE NMPOU3BOJCTBA, CBEJIECHUS NIl MPOCKTHUPOBAHUS
BEHTUJISILIV.

AJTOpUTM TMOMCKAa HOBBIX TEXHUYECKHX pPEIIeHWH MpH pa3pabOTKe TEXHOJOTHYECKHX CXEeM H
00OpyJIOBaHUs, IMOCTAaHOBKAa 3ajaud. [IpMHIMIBI JAEKOMIO3MIIMK OCHOBHOM 3aaud TNPOEKTUPOBAHMS.
dopMupoBaHUE KpUTEpPHEB JUIS OLEHKH KadecTBa CO37aBaeMON TEXHOJOTMYECKOW CXEMBl, HX
arperupoBanre. OOOCHOBaHME COCTaBa IMOJICUCTEM MPOEKTHUPYEMOW TEXHOJOTHUECKOW CHCTEMBbI WIIN
o0opynoBanusi. CHHTE3 TEXHOJIOIMYECKON CHCTEMbl. YTOYHEHHBIH aHaJIW3 BBIOPAHHOTO BapHUaHTa
TEXHOJIOTUYECKOM CHUCTeMBl, YHU(UKALUU TOJyYEHHbIX pelieHuid. OCHOBHBIE TpPYIIBl KPUTEPHEB
noctrkeHus ueian npu npoektupoBanuu TC. OcHOBHBIE HpaBuiia (POPMHPOBAHUS KPUTEPHEB KauecTBa
IpOeKTHpyeMOil cucTeMbl. CrenuanbHblE CUCTEMBl KPUTEPHUEB, OLEHKA CBSI3HOCTU U COBMECTUMOCTHU
3JIEMEHTOB TEXHOJIOTUYECKON CHCTEMBI.

TexHOTOrMYHOCTh MPOEKTHUPYEMOM K BBITYCKY MPOAYKIUH, (POPMBI OpraHU3alUN TEXHOJIOTUYECKUX
MPOLIECCOB, HAJIEKHOCTh TEXHOJOTUYECKOW CHUCTEMBbI, 0€30MacHOCTh TEXHOJOTHYECKOro MpoIiecca.
Omnucanue TEXHOJIOTWYECKOTro Mpoliecca, ero cojaepxanue. BomgoobopoT TEXHOIOTHYECKOro Mmpolecca, ero
onucaHue u u3odpaxenue. [IpupogooxpaHHble MEPONPUATHS, ACCUMIIIALUS MPOU3BOJACTB, IUIOMAACH U
00opyToBaHuUs.



Tunbel  KapkacHbIX  NPOU3BOJACTBEHHBIX  3/aHMI,  HUCIOJB3YEMBIX NpPU  TIPOU3BOJCTBE
HHEPTrOHACHIIICHHBIX MaTepuaioB. KOHCTPYKIIMHM MOKPBITHHA, MPUBS3KM KOJIOHH, HECYIIas CIIOCOOHOCTb
NEPEKPBITHI, Ipyrue OCOOEHHOCTH KOHCTPYKLUMH. 3/JaHUS MEXKBUIOBOIO IMPUMEHEHUs, OecKapKacHbIe
IIPOU3BOJCTBEHHBIE 3aHUs. OCOOEHHOCTH KOHCTPYKLUMU. BHyTpeHHue npoesasl 3qanuil. IIpoextupoBanne
MOTPY304YHO-PA3TPY30YHBIX yCTpoiicTB. TpeOoBaHMsS K MPOU3BOJACTBEHHBIM 34aHHUSAM. B3pbiBoomacHbie
3aHMs TUIA A, OTHEOTIaCHBIE 3/JaHNs, TPEOOBAHHS 10 3aILUTE, OCOOCHHOCTH KOHCTPYKLIMH.

HecrannaptHoe o0opynoBaHnue 3aBoIOB IO MPOU3BOJICTBY SHEPreTUUECKUX MAaTEPUaIOB.

4. O0béM yueOHOH JUCITUIIMHBI

B 3auéTHEBIX B akanem.
Bunbt yueOHOM paboOThI eANHUIIAX yacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y1eOHOMY IJIAHY 4 144
Konrakthas patora (KP): 1.33 48
Jlexumnm (Jlek) 0.67 24
[Ipaktuueckue 3anstus (113) 0.66 24
JlaGopaTtopust - —
CamocrosiTeabHas padora (CP): 1.67 60
CaMOoCTOATEIbHOE U3YUYEHHE PA3/IeJIOB AUCIUIIINHBI 1.67 60
Bua xoHTpOJIA: 32a4€T / IK3aMeH 1 Jx3ameH (36)
B 3auéTHbIx B actp.
Bunst yueOHOI paboThI €QUHHULIAX yacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 110 Y4e0OHOMY IUIAHY 4 108
KonTaktHas padora (KP): 1.33 36
Jlexumnm (Jlek) 0.67 18
[Tpaktueckue 3ansatus (I113) 0.66 18
JlaGopaTtopust - —
CamocrositeanHnas padora (CP): 1.67 45
CaMoCTOsITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUIMHBI 1.67
Bua konTpossi: 3a4€T / 3K3aMeH 1 IK3aMeH
(27)

AHHOTanus padoveil NPOrpaMmbl AU CHUTITHHBI
" HayuHo-ucc/ie10BaTeJIbCKHH PAKTHKYM"
(51.B.09)

1. e AMCHUIIMHBI — QOPMUPOBAHUE Y CTYJIEHTOB HaBBIKOB HAYYHO-UCCIIE0BATENBLCKON pabOThI
C HUCIIOJIb30BAaHMEM COBPEMEHHBIX METOOB IOJyUYEHUS U UCCIIEIOBAaHMUS KOMIUIEKCA CIEIMAIbHBIX CBOWCTB
BBICOKOHAIOJHEHHBIX MOJUMEPHBIX SHEPTrOHACHIIIEHHBIX KOMIO3MIMA U MaTepHalioB (dHEPreTUYECKHUX,
0AJUTUCTHYECKUX, TEPMUUECKUX, PUZUKO-XUMHUYECKIX, MEXaHUYECKHX, TEXHOJIOTHYECKUX U Jp.).

Kypc BBeneH B mporpamMmy CHEIHAJbHOCTH B CBSI3U C MPEUMYIIECTBEHHBIM HCIIOJIb30BAHUEM
BBIIIYCKHUKOB JTOW CIIELMAJbHOCTH B HAyYHO-UCCIEAOBATENbCKUX HWHCTUTYTaX M MNPEANPUATHAX
00OpOHHBIX OTpaciiell MPOMBIIUIEHHOCTH U B J1a0OpaTOpHUAX, 3aHUMAIOIIUXCS pa3pabOTKON MOIMMEPHBIX
KOMITIO3UTOB M H3Y4YE€HHEM MX CBOWCTB. M3ydeHuwe Kypca Oa3upyercss Ha 3HaHMU OOIIETEOPETHYECKHX
KYpPCOB OpPraHWYECKOW, AHAIUTUYECKOW H (U3UYECKONM XUMHUH, a Takke MNPpOPUIUPYIONINX KypCOB
cnennanuzanuu Ne2 "XuMudeckas TEXHOJOTHS MOTUMEPHBIX KOMIO3ULUH, TOPOXOB U TBEPIBIX pPaKETHBIX
TOIUIMB" CHEeNHaNbHOCTH " XHUMHUYECKas TEXHOJOTHS JHEPrOHACBHIIICHHBIX MaTepHalioB W H3Aenui’:
"Xumnueckas ¢usuka", "Teopus TexHOIOrMYeckux mnpoueccoB”, "Xumus mnoiaumepo”,  "dusuka
nosmmMepoB”, "TexHomorust mepepadorku IHM", "Texuonorus cmeceBbix DHM".

2. B pe3yabTare BBbINOJHEHHS HAYYHO-HCCIeI0BATE]bCKOI padoThl o0ydarommiics 1o
NporpaMme CeluaJInTeTa J0JKeH:

Obnadams KOMIIETEHIIMSMU:




O6menpodeccuoHaTbHBIMU:

- CIIOCOOHOCTBIO UCIOIb30BATh MATEMAaTHUECKUE, €CTECTBEHHOHAYYHbIC U MH)KCHEPHbIC 3HAHUS

JUISL pelieHus 3a7a4 cBoel nmpodeccronanpuoit aestenpaHoctr (OITK-1).
[MpodeccrnonanbHbIMU:

- CIOCOOHOCTBHIO OCYIIECTBISITh TEXHOJOTMYECKUI IMPOLIECC B COOTBETCTBUU C PETJIAMEHTOM H
UCIIOJIb30BaTh TEXHUYECKUE CPEJCTBA JUIsI KOHTPOJISI €r0 OCHOBHBIX MApaMETPOB, CBOMCTB CHIPbS M TOTOBOU
npoaykiuu (ITK-1);

- CIOCOOHOCTBIO 10OMBATHCS COOIOACHUST HOPM OXpaHbl TPyZa, MPAaBUI TEXHUKH O€30MacHOCTH,
HPOU3BOICTBEHHOW CAHUTAPUHU M TIOXKAPHOH Oe3omacHocTH Ha pabouem mecte (I1K-3);

- CIOCOOHOCTBIO M3ydYaTh HAYYHO-TEXHHUYECKYI0O MH(OPMALUIO, OTEYECTBEHHBIH U 3apyOe)KHBIN
ombIT 10 TeMatuke ucciaenaoBanmii (ITK-10);

- CIOCOOHOCTBIO MPUMEHSTH COBPEMEHHBIE METOABI WCCIICAOBAHUS, MPOBOAUTH CTAaHAAPTHBIC U
cepTu(UKAIIMOHHBIC UCITBITAHUS MaTEPUAIIOB, H3/ICIUI U TexHOoJornYeckux mporeccos (ITK-11);

- CIOCOOHOCTBHIO IUIAHUPOBAaTh W  TMPOBOAMTH HEOOXOJUMBIH  IKCHEPUMEHT, KOPPEKTHO
oOpabaTbIBaTh U aHAJTU3UPOBATh MMOJydeHHbIE pe3yiabTarhl (ITK-12);

- CIOCOOHOCTBIO TIPEACTABIATH PE3YNbTaThl HCCIeNOBaHHS B (opMax oTueToB, pedeparos,
nyOnuKanuil ¥ myONMYHBIX 00CYXIIEHUH, CIOCOOHOCTH (HOPMYIHUPOBATH MPAKTUYECKUE PEKOMEHIAIUH 110
UCIIOJIb30BAHUIO PE3YNIbTATOB HAay4YHbIX uccienoBanuil ([TK-13).

3namo:

— OCHOBHBIC MPHHIMUIIBI OPraHMU3AlWU HAYYHO-HCCIENOBATEIbCKUX paboT, JTambl NOpU  UX
BBITTOJIHCHNH;

— CYUIeCTBYIOIIMH apceHal (U3MKO-XMMUYECKHMX METOJOB HCCJICNOBAaHUS U  aHaJu3a,
UCIONIb3YEMBI TIPU BBHIMOJHEHUH HAy4yHOM paboThl B 00JacTH XMMHH, TEXHOJIOTUHM W HCCIEIOBaHUS
CBOWCTB 9HEPrOHACHIIICHHBIX MaTEPHAJIOB;

—  METOJbl TEPMOJUHAMHYECKOTO pacuéra IHEPreTUUECKUX XapaKTePUCTUK M COCTaBa MPOIYKTOB
ropenus mopoxos u TPT.

Ymemn:

— HCIONBb30BaTh  IOJYYEHHbIE 3HAHUS  JUId  pEUIeHHs  KOHKPETHBIX  3ajJad  CHHTE3a
SHEProHACHIIEHHBIX MAaTEPUANIOB C 3aJlaHHBIMH CBOICTBaMH, NP pa3pabOTKe TEXHOJOTHH UX TOJy4eHHUs,
Opd  ONpPEACTICHHH OCHOBHBIX  (DM3WYECKHX, AaHAJUTHUYECKHMX W  CHEIHAJIbHBIX  XapaKTEPHCTHK
9HEProOHACHIILEHHBIX MaTepPHAaJIOB.

Braoemp:

— MeToJaMM IoHucka HMH(OpManuu JUIsi OLEHKHM COBPEMEHHOIO YpPOBHS TEXHHMKM B 00JacTu
SHEpPrOHACHIILEHHBIX MaTepUalIOB (KypHaJbl, MOHOrpaduu, CIpaBOYHbIC W3/JaHUS, SHIUKIONEIUH,
3JIEKTPOHHBIE Oa3bl JaHHBIX );

— MeToJaMM  (U3UMKO-XMMHMYECKOTO  aHalu3a JUIsl  OINpeNeNHUs  KOMIUIEKca  CBOMCTB
SHEPrOHACHIIIIEHHBIX MaTePHAJIOB,;

—  METOJUKOM TEepMOAMHAMHUYECKOT0 pacyéra HHEPreTHUYEeCKUX XapaKTepHUCTUK M  COCTaBa
IPOAYKTOB ropeHust mopoxoB 1 TPT ¢ momorsio nporpaMmHoro komriekca "REAL".

3. Kpartkoe coaep:xaHue TUCHMILIUHBI:

3.1 Memoowvr cbopa ungopmayuu O0na obecneueHusi 00O0CHOBAHHOU NOCMAHOBKU HAYUHO-
uccnedosamenvbekol pabomsl u obecneyerus eé GblNOIHEeHUs.

OO6mme TpeboBaHust K MH(OpMAIMK, HEOOXOAUMOMN A oOecreueHus] HayqHO-UCCIIe10BaTeIbCKON
paboTHI: OJKHA COOTBETCTBOBATh MOCTABIIEHHOW IIEH, HOCHTH MCUEPITBIBAIONINI XapaKkTep, OXBATHIBAThH
HoCJIeTHUE JOCTI)KEHUS B TAHHOM 00JIacTH.

OCHOBHBIE MCTOYHHKH WH(GOPMAIMU: TIEPHOAMYECKIE W3aHUS, CIIPABOYHUKH, JICKTPOHHBIC 0a3bl
TAHHBIX.

OO61re NCTOYHUKU UHPOpMAIUH:

PecdepaTuBHbIe )XypHAIIBI.

OTeuyecTBEHHBIC CIICIUATU3UPOBAHHBIE JKYPHAIBI ¥ W3JaHHSA, IYOIHKYIONIHME MaTepHajbl I10
tematuke kadenpsl: "boenpumacet XX| Bex", "boenpunace! u cnerxumus’, "®du3nuka ropeHus 1 B3pbiBa”,
"Xumnueckas ¢usuka”’, "Kunernka m karanmms”, "Xumumueckas texnojorusa', "W3sectus PAH. Cepus
xumuueckas, "BpicokoMounekyisipHblie coenuHenud”, "Ilmactmaccsl”, "Kayuyk u pesuna" u ap. Tpynbt
HAyYHO-TEXHUUYECKUX KOH(PEpEeHIUH.



WNHoctpanHble criennain3upoOBaHHbIe )KYPHAIBI U U3AaHUS, MyOIUKYIOIIME MaTepHallbl IO TEMAaTUKE
kadeapsr: "Propellants, Explosives, Pyrotechnics”, "Journal of the Hazarddaterials", "Journal of the
Energetic Materials”, "Combustion and Fldm&European Polymer Journal”, "Polymer Engineering and
Science", "Journal of Polymer Science: Part B: Polymer Physigs."
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DneKTpOHHBIE 0a3bl TaHHBIX:

1. baza paHHBIX 1O TEPMOAMHAMUYECKHM CBOWMCTBAM SHEPrOHACHIIICHHBIX MaTepHasoB
®payHXOBEPOBCKOI0 HHCTUTYTa XuMudeckoit Texroioruu (ICT).

2. ba3a nmaHHBIX MO CBOMCTBAM M CTAllMOHAPHOMY TOPEHHUIO 3HEPrOHACHILIEHHBIX MaTEpHaJIOB -
FLAME (PXTY um J[.M.Menneneea).

3. ba3a maHHBIX 1O YyBCTBUTEIBHOCTH HHEPrOHACBHIIIEHHBIX MaTEpUalOB K Pa3JIMYHOrO poja
MexanudeckuM BozaercTBusiM — HAZARD (PXTY um. JI.M.Menneneera).

3.2. Qusuxo-xumuieckue Memoosl UCCIE008AHUS IHEPLOHACHIWEHHBIX MAMEPUANO8

Kparkas xapakTepucTuka BO3MOXHOCTEM Ka)KIOTO M3 COJEpKalllUXCi B IporpaMme MeToja
uccien0Banus cBoucTB nopoxos u TPT.

Ucnons3oBanue MK-cnekTpockonuu sl UACHTU(DUKAIIME HSHEPrOHACBHINIEHHBIX COCAMHEHUN H
MOJMMEPHBIX CBA3YIOMIMX. XapaKTePUCTHUECKUE YAaCTOTHl OCHOBHBIX dHeprocoaepxkamux rpymnm: NOz, NO,
N3 , a Takke C=0 u np. BausHue aTtoma, CBSA3aHHOTO C HUTPOTPYIMIOH, HA MOJOXKEHUE 3TUX YacTOT —
paznuuMe B I0JIOCaX CHUMMETPUYHBIX M AaHTUCUMMETPUYHBIX KoseOaHuil C-HuTpocoenuHeHuii, N-
HUTPOCOETUHEHUH, HUTPOIPUPOB, TeMauHuTpocoequHeHn. K-creKkTphl monna3oTUCTBIX TeTEPOIKIIOB.

Wcnons3oBanue METOJI0B onpeeneHus rapaMeTpoB TEPMHUYECKOTO pa3iIoXKeHUs
(muddepenmanbHO-TEpMUUECKH aHamu3, JUddepeHIInaTbHO-CKaHUPYIOIas KaTOpUMETPHsI, TEPMUYECKOe
pasnoxkenue B npubopax bypnona, onpezneneHue temnepaTypsl BCIBIILIKA B HEU30TEPMHUECKUX YCIOBHUSX,
OTIpeielIeHue BPEMEHM 3aJIeP’KKU BCHBIIIKK B 3aBUCHUMOCTH OT TEMIIepaTypbl) U TOpeHUs (ompeaeieHue
CKOPOCTH TOpEHHUSl M 3aBHUCHMOCTH €€ OT JIaBJICHHUS M HayaJbHOW TeMmIepaTyphl B MpUOOpE MOCTOSHHOIO
JaBJICHUS 1 MAHOMETPHYECKOH 6oMOe).

Hcnonb30BaHne METO/MOB 3JIEKTPOHHOW CKaHUPYIOIIEW MHUKPOCKONHUH JJIsi HW3YYEHMsI CTPYKTYpPHI
00pa3loB MMOpoxa, a TaKKe MOBEPXHOCTH O0OPA3ILIOB, MOTAIEHHBIX METOJAaMH TEMJI00TBOAA B MOJIOKKY U
cOpOCOM JTaBJICHHUS.

Hcnonb30BaHne METOJOB Ta30-KUAKOCTHONW U BBICOKOA((HEKTUBHON KUAKOCTHON XpomaTorpapuu
JUISL aHaJIu3a ¥ UJIeHTU(UKALMU TPOAYKTOB paciiaja U TOpeHusl.

Hcnonb3oBanue MeTonoB Iu(p(depeHIraTbHON CKaHUPYIOUEH KalOpUMETPHH, TEPMOTPaBUMEPUN
JUISL OIIPEJIENICHNS TEPMOJMHAMHYECKHUX XapaKTEPUCTUK U aHAJIM3a SHEPTrOHACHIIIEHHBIX MaTEPHUaIOB.

Hcnonp30BaHne METOJA ONpPENEIECHMsI paclpelesieHUusl TEMIIEpaTypsl B BOJIHE TOPEHUS METOJOM
MUKpOTEpMOTIap.

Hcnonp30BaHne METOJIOB PEOMETPUHU I ONPEIEIICHUS TEXHOJIOTMYECKUX CBOMCTB M KUHETHUKH
OTBEP/ICHUS SHEPTrOHACHIIIEHHBIX MaTepHaoB.

Vcnonb3oBaHue METOAOB OLIGHKM BPEMEHHBIX 3aBHUCUMOCTEHl MpPOYHOCTH Ha mpubope uis
CTPYKTYpHO- MeXaHW4eckux uccienoBanuit noaumepoB (CMUII-PXTY) i nporHo3upoBaHus
JUTUTENIEHOW pabOTOCIIOCOOHOCTH YHEPTOHACKHIIIICHHBIX MaTEPHAJIOB.

Hcnonb30BaHrne METOJOB TEPMOMEXAHUYECKOTO aHajIM3a JJIsl OLEHKU TeMIIepaTypHOIro JMana3oHa
SKCIUTyaTallid, TapaHTUWHBIX CPOKOB XPaHEHUS U  TEMIEPATypHbIX PEXKUMOB  HM3TOTOBIICHUS
SHEPTrOHACHIIICHHBIX MAaTEPUAIIOB.



Hcnonb30BaHue METOAA OHOOCHOTO PACTSKEHUS Ul ONpeAeTIeHUs 1e(pOopMalMOHHO-TIPOYHOCTHBIX
CBOWCTB SHEPreTHYECKUX MAaTEPUAIOB B IMMPOKOM jauanasone temmeparyp +50°C.

Hcnonb3oBanne auddepeHnuanbHol  CKaHUPYIOMIEH KaJOpUMETPHUH ISl OLEHKH  (Pa30BOii
YCTOMUMBOCTH 3HEPreTHUECKUX MAaTEpUANIOB, M3YYEHHUS IMPOLIECCOB KPUCTAUIM3ALMM, I[UJIABICHUS WU
CTEKJIOBAHUA OT/EIbHBIX KOMIIOHEHTOB U KOMIIO3MIIMM Ha UX OCHOBE.

Hcnonb3oBaHue MeToja TEPMOIPaBUMETPUYECKOTO aHaliM3a JJIs OLEHKU JIETY4eCTH M pacueTa
JTaBJICHUS I1apa KOMIIOHEHTOB SHEPreTHUYECKUX MaTepUaIOB.

Hcnonb3oBanne u¢p¢y3MOHHOIO MHKPOMETOAa JJs OLEHKHM COBMECTUMOCTH KOMIIOHEHTOB
HHEPreTUUECKUX MATEpUAJIOB.

3.3. Hosvie menoenyuu 6 uccie0o8anuu CeyuaibHblX C6OUCME IHEPLOHACIUEHHBIX MAMEPUANO8:

a) TEpMOIIapHbIN METOJ UCCIIEN0BAaHUS CTPYKTYPbI BOJIHBI TOpeHUsl ' DM ¢ OJHOBpEMEHHBIM
U3y4eHHEM CTPYKTYpbI U COCTaBa MOTAIIEHHBIX 00pa3LoB IOPOXa U COCTaBa ra3000pa3HbIX MPOIYKTOB
TOpEHMUS.

0) uccie0BaHUE HECTAL[MOHAPHOTO FOPEHUS IIPU U3MEHSIOIEMCSI JaBIICHUH.

B) MCCJIEZIOBAHUE TEMIIEPATYPHON YyBCTBUTEIBHOCTH CKOPOCTH TOpeHus DM, npegHa3HauyeHHbIX
JUI UHTEHCU(UKAILMK J0ObIYM HEPTH B IIMPOKOM JMara3oHe U3MEHEHHsI HauyalbHOI TeMiepaTypbl 3apsja.

I) HCCIEIOBaHUE TEINIOBBIX dS((EKTOB B3pHIBYATOTO NPEBpAIICHUS HHEPrOHACHIIICHHBIX
MaTepHaJoB, COCTaBa KOHJACHCUPOBAHHBIX U Ia3000pa3HbIX MPOIYKTOB B3pbIBA.

N)  perylupoBaHHE€  pEOJIOTUYECKUX M  MEXAaHMYECKMX  CBOICTB  BBICOKOHAIOJIHEHHBIX
9HEProHACHIIEHHBIX MATEPUATIOB C IOMOIBIO0 HOBBIX MOJU(PHULIUPYIOMIUX 100aBOK.

) MCIIOJIb30BaHUE KOMIUIEKCHOTO IOJXO0Ja B HM3YYEHMM B3aUMOCBSI3U CTPYKTYpPbI IOJUMEPHBIX
MaTepHajoB M IJIACTU(UKATOPOB U HUX (PU3MKO-XUMHUYECKUX CBOMCTB (COBMECTUMOCTh, (DU3UKO-
MEXaHUYECKHUE, TEPMOMEXAaHMYECKHEe M [Jp.) A pa3pabOTKM  SHEPrOHACBHILICHHBIX MAaTEepHaJIoB,
IpeIHa3HAYCHHBIX JJIS SKCITyaTallud B QpDKTUYECKUX YCIOBUSIX.

3) HCIHOJIb30BaHUE CMECEH IOJIMMEPOB Ppa3IMYHONM HPUPOJBI JUISl PEryIMpPOBAaHUS CTPYKTYpPHO-
MEXaHUYECKUX CBOMCTB TEPMOOOPATUMBIX CBSI3YIOIUX YHEPrOHACHIILIEHHBIX MaTepHAaJIOB.

3.4 Hoevle nanpaenenus 6 cunmese u mexHoi02uu 3Hep2OHACbIUWEeHHbIX COeOUHEeHUl

CuHTE3 U UCHOJIb30BaHUE HOBBIX MOJIM(UKATOPOB HA OCHOBE CTEAPUHOBOW KUCIIOTHI JUISl CO3/AaHUS
HOBBIX BBICOKOHAIIOJHEHHBIX, B TOM YHCI€ HErOprYMX, MHOJUOJE(UHOBBIX KOMIO3UIMM IIUPOKOIrO
Ha3HAYCHMSL.

Hcnonp3oBanne  yriaepogHbIX HAHOTPYOOK B  KauecTBE KOMIIOHEHTa KOMOWHUPOBAHHBIX
KaTaJIu3aToOpoB ropeHuss OM pas3InyHOro coCTaBa U Ha3HAYCHMUS.

PerynupoBanue PEOJIOTUYECKUX U MEXaHUYECKUX CBOICTB BBICOKOHAIOJIHEHHBIX
JHEPrOHACHIIEHHBIX MAaTEPHATIOB C TIOMOIIBI0 HOBBIX MOAM(PULIMPYIOIINX 100aBOK

3.5 Unousudyanvhas HayuHO-UCcie008amensCckas paboma

TemaTnka UHAMBUAYAIBHBIX Hay4HO-HccaenoBarenbekux pabor (MHUP) onpenensiercs oCHOBHBIMU
HayYHbIMU HampaBiIeHUSAMHU paboThl Kadeapbl M BKIIOYAET HCCIEIOBAaHHUS 10 CHHTE3Y M TEXHOJIOTHH
MOJIMMEPHBIX KOMIO3UTOB, mopoxoB u TPT, mpomeccam ropeHus M JOETOHAMU M KaTaIUTHYECKUM
npoueccam. Temsr UHUP yrBepknatorcs Ha 3acemanun kadeapsl. Pesynpratel MHUP odopmisitorcs B
BUJIC OTYETa, KOTOPBIN 3aIMIIAETCsl CTYIEHTOM Ha 3aceaHuu Kadeaphl.

4. 00béM yueOHOH JUCHUIIMHBI

B 3auéTHBIX B akagem.

Bunpr yue6HOM paboTh €MHHULIAX yacax
O0mas TpPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 6 216
AYIUTOpPHBIE 3aHATHS: 3 108
Jlextuu (JIek) — —
[TpakTnueckue 3anstus (I113) — —
JlaGopaTopus 3 108
CamocrositesbHas padora (CP): 3 108
CaMOCTOSATEIbHOC U3YUCHHE PA3/ICIIOB TUCITUTITHHBI 3 108
Buj koHTpoas: 3a4éT / 3K3aMeH - 3auér




B 3auérnbix B actp.

Bunast yueOHoI paboThI €IMHULIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y1eOHOMY IJIAHY 45 1215
AyIUTOPHBIE 3aHATHS: 2,25 60,75

Jlexumn (Jlek) — —

[Ipaktuueckue 3anstus (113)

JlaGopaTtopust 2,25 60,75

CamocrositesbHas padora (CP): 2,25 60,75
CaMocCTOsITeIbHOE U3YUCHHE PA3/IeNIOB AUCITUIUIMHBI 2,25 60,75
Bua koHTpOJIA: 32a4€T / IK3aMeH - 3auér

AHHOTAIUs padoyeil MPorpaMMbl TUCHHUIIHHBI
" Y4yeOHas HaAy4YHO-HUCCIeI0BaTeIbCKasi padora”
(b1.B.10)

1 Hear HayuHo-uccaenoBaTelbckoli padorel (HHUP) — dopmupoBanne HEOOXO0IUMBIX
KOMIETEHIIMH I OCYHIECTBICHUS HAYYHO-UCCIIE0BATEIbCKOM JesTenbHOCTH o cnenuansHoctu 18.05.01
"XuMHu4ecKkass TEXHOJIOTHSI SHEPrOHACBHIIICHHBIX MaTepuajoB MW u3aenui”, cnenuanmusamus Ne2
"XuMHUYecKas TEXHOJIOTHS ITOJTUMEPHBIX KOMITO3HIIMH, TOPOXOB M TBEPABIX PAKETHBIX TOTUIUB".

2 B pe3yabrare BBIIOJHEHHS HAaYYHO-HCCIEAOBATEIbCKOH padoThl oOydaommiics 1m0
nporpamMme cremuaJanuTeTa 10/ KeH:

Ob6nadams KOMIIETCHIIHSMU:

OO01IeKyNbTYPHBIMHU:
- TOTOBHOCTBIO K CaMOpPa3BHTHIO, CAMOPEAIU3allMU, WCIIOJIE30BAHUIO TBOPYECKOTO TOTEHIIMATA

(OK-7);
Oo6menpoheccnoHaTLHBIMH:
- CIMIOCOOHOCTHIO MCIOJIH30BaTh MaTeMAaTHYECKNE, €CTECTBEHHOHAYYHbIE U UHXKEHEPHbIC 3HAHUS
JUTSt peleHus 3aJ1a4 CBOEH npodeccruoHanbHOM JeATEIIbHOCTH
(OIIK-1).

[TpodeccnonanbHBIMHU:

- CINOCOOHOCTBIO JOOMBATHCS COOJIOJEHMS HOPM OXpaHbl TpyAa, MPaBUI TEXHUKH
0€301acHOCTH, MPOU3BOJACTBEHHON CaHUTAapuUM W MOXKapHOW Oe30macHOCTH Ha pabouem
mecte (ITK-3);

- CIHOCOOHOCTBIO H3ydaTh HAay4YHO-TEXHHUUECKYI0 HMHGPOPMALUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanuii (I1K-10);

- CNOCOOHOCTHIO MPUMEHSATH COBPEMEHHbBIE METOABl UCCIEIOBAHMS, IPOBOJUTh CTaHAapTHBIE
U cepTU(PUKAIMOHHBIE MCIBITAHUS MaTEPUAJIOB, U3ACIHH M TEXHOJIOTHYECKUX IPOIECCOB
(TIK-11);

- CNOCOOHOCTHIO IUIAHMPOBATh M HPOBOAUTH HEOOXOJUMBIH OSKCIEPUMEHT, KOPPEKTHO
00pabaThIBaTh U aHATM3UPOBATH MONy4YeHHbIe pe3yabTarhl ([1K-12);

- CIOCOOHOCTHIO MPEACTABIATh PE3YyJbTAaThl MCCIENOBaHUSA B (opMax OTYETOB, pedeparos,
nyosuKanuii M myONUWUYHBIX OOCYXIEHUM, CIOCOOHOCTH (OPMYIUMPOBATH MpPAKTHUECKUE
PEKOMEHIAIMHU 10 UCIIOJIb30BAHUIO Pe3yIbTaTOB HayuHbIX uccienoBanuit (ITK-13).
[IpodeccronanbHO-CIENUATU3UPOBAHHBIX

- CIOCOOHOCTBIO pa3pabaThIBaTh METOJMKH W MPOTPAMMBI IPOBEICHUS HCCIEOBAHUIN TTOPOXOB,
TBEPJBIX PAKETHBIX TOIUIMB, MOJUMEPHBIX KOMIO3HIIMOHHBIX MaTE€pHajOB M HM3AEIUH W3 HUX, METOJUKU
KOHTPOJISI TEXHOJIOTHYECKUX MporieccoB ux nonydenus (IICK-2.2);

- TOTOBHOCTBIO CHHTE3UPOBaThb W MCCIENOBATh (PU3UKO-XMMHUYECKHE, B3pbIBUaThle M (DU3HKO-
MEXaHUYECKHE CBOMCTBA SHEPrOHACHIIIEHHBIX KOMIOHEHTOB MMOPOXOB U TBEPbIX pakeTHbIX Torms (ITICK-
2.3);

- TOTOBHOCTBHIO INPOBOJUTH CTAHIAPTHBIE U CEPTHU(PHUKAIMOHHBIE HCIBITAHUS TOPOXOB, TBEPIBIX
PaKeTHBIX TOIUIMB, MOJUMEPHBIX KOMITIO3UIIMOHHBIX MaTepHaIoB U u3zenuii Ha ux ocHose ([ICK-2.4).

Iloocomosums u npeocmasums K 3awume HayIHO-HUCCIEAOBaTeNbCKyl0 pabdoty (HUP),
BBINIOJIHEHHYIO Ha COBPEMEHHOM YPOBHE DPa3BUTHS HAYKHM M TEXHUKHM U COOTBETCTBYIOLIYIO BBIOPaHHOM




CIENUaTLHOCTH U TIporpamme oOydenus. B mpeacrasnenHoi k 3amure HUP momkHBI MONMYyYuTh pa3BUTHE
3HAHUS M HABBIKH, TTOIYYEHHBIC 00YJAIOIIMMCS P OCBOSHUHU MPOTPAMMBbI CIEIHAIUTETA, B TOM YHCIIE TIPH
U3YYECHUU creuuaibHblX aucuuiiinH. llpencraBnennas k 3amute HUP nmomxHa conmepkaTth OCHOBHBIE
TEOPETHUUECKHUE TOJIOKECHUS, SKCIIEPUMEHTAIbHBIE PE3YyJIbTaThl, MPAKTUUECKUE JOCTUXKEHUS W BBIBOABI U3
paboTHI.

3uams.

— OCHOBHBIE METOJbI, HCHOJIB3YIOIIMECS MPU NPOBEICHUM HAYYHBIX HCCICAOBAaHUN CBOMNCTB
SHEPrOHACHIIIIEHHBIX MaTEpUaIOB U MPOLECCOB UX MPEBPAILICHUS;

—  OCHOBHBIE ATAlbl BHIMOJIHEHHSI HAYYHO-HCCIIEA0BATEIbCKON pabOTHI;

—  METOJbI TEXHUKH OE30MMaCHOCTH U MpaBUiIa OXPaHbl TPyJa MPU padoTe ¢ YHEPrOHACKHIIIEHHBIMH
MaTepuaIamH.

Ymemo:

— yMeTh Ipeajiarath M peuiath 3ajadd, CBA3aHHBIC C MPOBEICHUEM HAy4YHBIX HCCIIEIOBaHUIl B
obsactu OM;

—  00CyXJaTh MOJIyYeHHBIEC PE3YyIbTaThl , OIIEHUBATH UX JJOCTOBEPHOCTh, HOBU3HY U MPAKTUUECKYIO
3HAYMMOCTb;

—  COCTaBJATh JIOKJAJ W TOTOBUTH TMPE3EHTAIMIO O pe3yJbTaTax HAyYHO-HCCIIEIOBATEIHCKON
paboTHI.

Braoemu:

—  OCHOBHBIMH 3KCHEPHUMEHTAIbHBIMU METO/IaMU KOMIIOHOBKH SHEPTrOHACHIIICHHBIX MAaTepUAIIOB U
KOMIUIEKCHOT'O MCCIIEJIOBAHUS UX (U3UKO-XMMHYECKUX CBOMCTB M MApaMETPOB TEPMUUICCKOTO PA3IIOKCHHSI,
TOPEHUS U JIETOHAITUH.

3. KpaTkoe cogep:xaHue TUCHUILIUHBI:

KonkperHoe cojiepkaHue HAayYHBIX HCCICJOBAHUN CTYIEHTA OINPENesieTCs HHIUBUAYATbHBIM
3a1aHUEM c y4€TOM MHTEPECOB u BO3MOKHOCTEN Kadenpsl XTBMC
PXTY um. JI.1. Mengeneesa u npoduinbnbix opranuzanuii orpaciu (PLAT "Coroz", ®I'VII "ITHUUXM",
AO "HIIO "Bazanet", ®I'VII "®HIIL] "l[Ipudop”, UXP PAH, MOX PAH u np.), rae BBIIOTHSIOTCS
HAY4YHO-UCCIIEJOBATEIbCKME M  ONBITHO-KOHCTPYKTOPCKHE PAa0OThl 1O CO3/IaHUI0 HOBBIX CHUCTEM
BOOpYXeHus. MHauBHUyanbHOE 3aJlaHie pa3padaThiBaeTCsl MO MPOQIIIIO CIEHUAIBHOCTH C YYETOM TEMBI
OyaylIe TUIITIOMHOM paboThI CIIEIUaIUCTa.

4. O0béM y4eOHOH JUCIUIJIMHBI

B 3au€THBIX B akanem. B actp.
Bunpt yueOHoI pabOTHI €IUHULIAX yacax yacax
O0mas TPyA0EMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IIAHY 14 504 378
KounraktHas padora (KP): I 252 189
KonrtakTHas paboTa ¢ npenojaBareieM 7 252 189
CamocrositesbHas padora (CP): I 252 189
CamocTosiTeTbHOE U3YUYCHHUE Pa3/IeNIOB JUCITUTUTHHBI, 7 252 189
HOJrOTOBKA K J1a00paTOpHBIM paboTam
Buja koHTpoJisi: 3a4€T / 3K3aMeH - 3auéTt 3auéTt




AHHOTaNUs pado4yeil MPOrpaMmMbl JUCUUILIIHMHBI
" DJIeKTHBHBbIE JUCHUILUINHBI 10 (pH3HUYecKoil KyJbType H CIOpPTY"
(b1.B.11)

1. Ileap AUCHMIVIMHBI — OBJAJACHUE CUCTEMOW MPAKTUYECKMX YMEHMM M  HaBBIKOB,
00eCrevYnBarONINX COBEPIICHCTBOBAHUE TICUXO(PU3UYECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH
UCIIONIB30BaTh Pa3HOOOpa3Hbie (QOPMBI (U3NYECKON KYIbTYPBI, CIIOpTA W TypH3Ma JUIsl COXpPaHCHUS W
YKPEIUICHUSI CBOETO 370POBBS U 3/I0POBBSI CBOMX ONU3KHUX B MOBCETHEBHOM XHM3HH M MPO(EeCcCHOHATBHOM
NeSITeIbHOCTH;, (HOPMUPOBAHHE MOTHBAIIMOHHO-IICHHOCTHOTO OTHOIICHHS K (U3UYECKOH KYIbType,
(U3UIECKOMY COBEPIICHCTBOBAHUIO M CAMOBOCITUTAHUIO, YCTAHOBKA HA 3[I0OPOBBIH 00pa3 )KH3HU; 00yUCHUE
TEXHUYECKUM M TAKTUYECKUM IpUeMaM OJTHOTO U3 BUAOB CIIOPTA.

2. B pe3yabTare u3yueHHsl JUCHUILIHHBI 00y4Yaloluiicsi 10 NporpaMMe ClHeNMAJINTETA JOJIKEeH:

Obaaoams crnienyromumu o0meKynbTypHbiMU (OK) KOMIETCHIHSIMH

- TOTOBHOCTBIO K CaMOpa3BUTHIO, CAMOpPEaIU3allid, HCIOJb30BAHHIO TBOPYECKOIO MOTEHIMANA
(OK-7);

- CIOCOOHOCTBIO HCIONB30BaTh METOJABI M CPEICTBA (M3MYECKOM KYJIBTYpHI sl oOecredeHus
MOJTHOIIEHHO# colnanbHO# u nmpodeccnonansHoi aesrenproctd (OK-8).

3namo:

- Hay4YHO-TIPAKTUYCCKUE OCHOBBI (PU3MUECKOHN KYJIbTYpHI U CIIOPTA;

- COIMAIbHO-OMOIOTUYECKUE OCHOBBI (DU3MUECKON KYIbTYphI U CIIOPTA;

- BIUSHUE O3I0POBUTEIBHBIX CHUCTEM (DHU3MYECKOTO BOCIHTAHUS HA YKPCIUICHUE 3JI0POBbS,
npoUIaKTUKY POPECCHOHATBHBIX 3a00JI€BaHUN U BPEIHBIX IIPUBBIYEK;

- CIOCOOBI KOHTPOJISI U OIIEHKH (PU3UYECKOTO Pa3BUTHUS U (PU3NUYECKOM MTOATOTOBICHHOCTH;

- MpaBWJia H CHOCOOBI TUIAHUPOBAHUS HMHAMBUAYAJIbHBIX 3aHATUM Pa3IMUYHON  IEJIEBOM
HAIPaBIEHHOCTH;

- cnoptuHble Tpaguuud MXTU-PXTY um. JI.11. Menneneesa.

Ymemn:

- BBINOJHATh UHAMBUAYAIBHO MOJ00paHHBIE KOMIUIEKCH O (PU3UYECKOM KYIbTYpe M Pa3lTuYHBIM
BUJIaM CIIOPTa;

- OCYHIIECTBIIATh CAMOKOHTPOJb 32 COCTOSTHUEM CBOETO OpraHu3Ma U COOJNIO/IaTh MpaBUjla TUTUEHBI
U TEXHUKU 0€30MacHOCTH;

- OCYIIECTBJISITH TBOPYECKOE COTPYIHUYECTBO B KOJUIEKTHUBHBIX (hopMax 3aHITHH (Pu3nyeckoin
KYJIbTYpOH ¥ CLIOPTOM;

- BBINOJHATH IPUEMBI 3AIUTHI U CAMOOOOPOHBI, CTPAXOBKHM U CAMOCTPAXOBKH.

Bnaoemw:

- CcpencTBaMH U METOJAaMU  YKPEIUIEHWS  WHIUBUAYAIbHOTO  3/I0pOBbS,  (PU3UUECKOrO
CaMOCOBEPILIEHCTBOBAHMS;

- JIOJDKHBIM YPOBHEM (PU3MYECKOW TIOJATOTOBICHHOCTH, HEOOXOAUMBIM I Ka4eCTBEHHOTO
yCBOGHHUS TpOo(ecCHOHANBPHBIX yYMEHUW M HAaBBIKOB B Tpollecce OOydeHHs B By3e, IS oOecreueHus
MOJIHOLIEHHOM COIMaNbHOMN U MPOo(eCcCHOHAIBHOM 1eATEeIbHOCTH TIOCTIe OKOHYAHUS yUeOHOTO 3aBE/ICHNUS;

- TEXHUYECKMMH U TAKTUYECKMMHU HAaBbIKAMHU B OJIHOM U3 BUJOB CIIOPTA.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI

Kypc "OnexkTuBHBIE AMCUMIUIMHBI MO (U3MUECKOW KYJIbType M CIOPTY" pealu3yeTcs uepes
BapHUaTHUBHBINA KOMIIOHEHT (3JIEKTUBHBIA MOJyJib) 328 / 246 acTp. 4acoB (BHJ CIIOPTa IO BBIOOPY CTYJECHTA),
B 3aU€THBIE €IUHUIBI HE TEPEBOJIUTCS, SABISETCS OOA3aTENbHBIM ISl UCIOJHEHHUS IMPU OYHOU ¢hopme
00yuenus.

[IporpamMmMa paccurTaHa Ha HU3y4YEHHE TUCIUIUIMHBI "OJIEKTHUBHBIE JAMCHUIUIMHBI MO (U3NYECKOU
KyJIbTYype W CHOPTY' B TEUYEHHE IIECTH CEMECTPOB U TpPEeInojiaraeT, 4YTo OO0yyarouiuecs: HMEIOT
TEOPETUYECKYIO MOATOTOBKY B OOJIACTH AMCHUILIMHBI "du3nueckas KyJlbTypa U CHOPT", 3aKaHYMBAETCS
3a4eTOM B KOHIE Kaxaoro cemectpa. KOHTposb ycneBaeMOCTH CTYJEHTOB BEJIETCs IO NPHUHATOM B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.



IIpakTH4eckuii pa3aen

[IpakTryeckuil pazfgen mporpaMMbl peaau3yeTcsl Ha y4eOHO-TPEHHUPOBOUYHBIX 3aHATHSIX B Y4EOHBIX
rpymnmnax 1no oouei Gpu3nyeckoil moAroToBKe WM 110 BHIOpaHHOMY BUJY CIIOpTA.

[IpakTuyeckue 3aHATHS MOMOTAIOT NMPHOOPECTH OIBIT TBOPYECKOW MPAKTUYECKOH NEATETBHOCTH,
pa3BUBAIOT CaMOCTOATENBHOCTh B (PM3MUECKOW KyJIbTYpE M CHOPTE B LEJSAX JOCTHKECHUS (PHU3UUIECKOTO
COBEpILEHCTBA, IOBBIIIAIOT YPOBEHb (PYHKUMOHAIBHBIX M JBUraTeJIbHBIX CIHOCOOHOCTEH, HANpaBIE€HHO
(GopMHpYIOT KauecTBa U CBOMCTBA JINYHOCTH.

[TpakTudeckuii pa3ien BKIOYAET B ce0s moapa3elsl: mo odmiei ¢puszmueckoit moaroroske (ODII) u
crienuanbHON pusnueckoit moAroroBke no Buaam cropra (COII).

Y4eOHO-TPEHUPOBOYHBIC 3aHATUS OA3UPYIOTCS HA IIUPOKOM HCIIOJIB30BAHUN TEOPETUUECKUX 3HAHUN
U METOJIMYECKUX YMEHUN, Ha IPUMEHEHUU Pa3HOOOPa3HbIX CPEACTB (PU3NUECKOM KyJIbTYphI U CIIOPTA.

VYaensercs BHMMaHHE BOIIpOCaM IPOBEJEHHsS COPEBHOBAHHMM (IIpaBUjla COPEBHOBAHHM, cucTema
PO3BITPBILIEH, OnpeaeneHre modeaureneit, 000py10BaHUE U UHBEHTApPh).

Kputepuem ycnemHOCTH OCBOCHHUS YYEOHOTO MaTepuaia SIBISETCS OKCIEpTHAas —OICHKa
IpenoiaBaTessi, YUUThIBAIOLIAs PEryISIPHOCTh MOCEIIEHUST 005S3aTeNIbHBIX YUeOHBIX 3aHSATUH, BBITOJHEHHUE
YCTAQHOBJICHHBIX Ha JIAaHHBIH CEMECTp KOHTPOJIbHBIX HOPMATHUBOB (TecTOB) oOmield (u3ndeckol Hu
CHOPTUBHO-TEXHUUYECKOHN MOJArOTOBKH JJIsl OTJENIBbHBIX MPYII Pa3IM4HON CIIOPTUBHON HAIPaBICHHOCTH.

Pa3nea 1. OcHOBBI IOCTPOEHHS 0310POBUTEIBLHOH TPeHUPOBKH. TeopeTnyecko-MeToqn4yecKue
OCHOBBI (pM3MYECKOM KYJIbTYPbI H CIIOPTA.

1. O310poBUTENIbHAsT HANPABICHHOCTh — KaK BaXKHEHIIMH NPUHIMII CHCTEMbl (U3NYECKOTO
BocnUTaHUsL. OCHOBBI IOCTPOEHUS 03J0POBUTEIBLHON TPEHUPOBKHU.

2. @uU3KyJIbTYPHO-03JOPOBUTEIILHBIE METOIUKU U CUCTEMBIL.

3. OneHka COCTOSHUSL 3[0pOBbS M (PU3MUECKOW IOATOTOBIEHHOCTH 3aHMMAIOUIMXCS (U3NYECKON

KYJIbTYpOH U CLHOPTOM.

Pa3nen 2. /IBurarejibHble BO3MOKHOCTH YeJIOBeKa — BocnuTanue pusnveckux kayecrs. BOCK
I'TO.
1. IlosiBnenue u BHeapenue komiuiekca I'TO
2. Bocnutanne ¢usnueckux KadecTB  oOydaromuxcs (OTIENbHBIE KAueCTBEHHBIE CTOPOHBI
JIBUTATEIIbHBIX BO3MOYKHOCTEH YEIIOBEKA).

Paznen 3. Meroauka oOpraHu3andd M TNPOBEAEHHUS CNOPTHUBHBIX COPEBHOBAHWH U
(U3KYIbTYPHO-MACCOBBLIX MEPONIPUATHM.

1. XapakTeprucTUKa CIOPTUBHBIX COPEBHOBAHUH U (PU3KYIBTYPHO-MACCOBBIX MEPOIPUSITHIA.

2. ®enepanpublit 3akoH 0T 04.12.2007 Ne 329-®3 "O ¢usuveckoit KynbpType u cropte B Poccuiickoit
Oenepanun’. Opranusaius ClIOPTUBHBIX MeponpusTHii. IHBEHT-MEHEHKMEHT B CIIOPTE.

3. OcHOBHbIE TMOHATHS TUKK crnopra. Fair Play Ilpodunaktika HapylIeHHH CIOPTHBHOW STHKH

(6opbba ¢ mommmaroM B criopte). BAJIA.

4. O0bem yueOHOH TUCHHUILINHBI (BADHMATUBHbIN KOMIIOHEHT)

B CemecTpbl
Bup yueOHoii padoThl aKazeMm. I Il 1l \Y \Y, Vi

qacax
O0umas Tpy10eMKOCTb JMCUUILIHHBI IO 328
yuyeOHOMY IJIAHY
KonrakThas padora (KP): 328 32 66 66 66 66 32
[Tpaktuueckue 3austus (I13) 328 32 66 66 66 66 32
Buja uToroBoro KOHTpoOJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / JK3aMeH Yer | 4Yer 4yer YeT | 4YeTr | 4Yer




CemecTpbl

Buj yueoHoii padoThI B actp. I I 1l \Y V Vi

yacax

O01as Tpya10€eMKOCTh THCHUILIHHBI MO 246

y4eOHOMY IVIaHY

KonraktHas pa6ora (KP): 246 25 49 49 49 49 25

[Tpaktueckue 3austus (I13) 246 25 49 49 49 49 25

Buja uToroBoro KOHTpoOJIs: 3a- 3a- 3a- 3a- 3a- 3a-

3ayer / IK3aMeH yer | 4Yer yer yer | 4er | der




4.4.3. TucUUIIMHBI BADUATHBHOM YacTH (TMCIUIIHHEI 110 BHIOOPY)

AHHOTauA padoyeil mporpaMmal JUCHUIIMHBI ' Conuosiorus’
(51.B.J1IB.01.01)

1. Hean aucuMnJuHbl — GOPMHUPOBAHKE Y CTYACHTOB LIEJIOCTHOTO MPEACTABICHUS O COCTOSHUU U
OCHOBHBIX HAIlPaBJICHUSAX Pa3BUTHSI COBPEMEHHOI0 OOIIECTBa, Pa3BUTHUS JJUMYHOCTH CTY/IEHTA, OBIAJCHUE UM
MPAKTUYECKUMH HaBbIKAaMU COLIMAJILHOTO B3aUMOJICHCTBUSI.

2. B pe3yJibTaTe H3y4eHHs AUCHUIUINHBI 00YYAIOLIUICS 10 MPOrpaMMe CreNHAJHTETA T0JIKEH:

Obnaoams  cnenyrommmu  oOmekynsTypabiMu  (OK), obmenpodeccuonanpapiMu  (OIIK) u
npo¢eCCHOHATBLHBIMI KOMIIETCHIUSMHU:

- TOTOBHOCTh JICHCTBOBAaTh B HECTAHIAPTHBIX CHTYallUsAX, HECTH COIHMAIBHYI0 U ITHYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie pernenus (OK-6);

- TOTOBHOCTHIO K CaMOPa3BHTHIO, CaMOpealn3alliy, MCIOIb30BAHUIO TBOPUYECKOTO MOTEHIIMAJA
(OK-7).

- TOTOBHOCTHIO PYKOBOJUTH KOJUIGKTUBOM B cepe cBoel mNpodeCCHOHAIBHOW JEATEIbHOCTH,
TOJICPAHTHO BOCIPUHHMMAs COIMANIbHBIC, STHHUYECKHE, KOH(ecCHOHaIbHBIC W KyIbTypHble pasinyus (OITK-
5).

- CIOCOOHOCTBIO K HAIMCAHHIO OTYETOB, pedepaToB, MyONMMKanUid W MyOIMYHBIX OOCYKICHHH,
(GOpMyYIIHPOBaTh MPAKTHYECKUE PEKOMEHIAIMK IO MCIIOJIb30BAHUIO PE3YJIbTATOB HAYYHBIX HCCIICIOBAHHUN
(TIK-13).

3name:

- 0COOEHHOCTH Pa3BUTHI COBPEMEHHOTO OOIIECTBA,;

- OCHOBHBIC THITBI COIMAIBHBIX B3aUMOJICHCTBUN;

- OCHOBBI METO/IOB COIIMOJIOIMYECKHX HCCIIeI0OBaHUM;

- OCHOBHBIE HAIIPABIICHHUS COIMOJIOTUIECKOTO aHAIN3a O0IIECTBEHHBIX OTHOIIICHHIA;

Ymemn:

- OMpeneniTh cneuu(uKy colHaIbHOIO B3aUMOICHCTBUS;

- aHaNIM3MPOBATh COLMAIBHO 3HAYUMBIE MPOOJIEMBI U TIPOLECCHI;

- WCTOJB30BaTh METO/Bl COIMHUAIBHBIX HAYK TPU PEHICHWH COUMAIBHBIX W TPOQecCHOHATHHBIX
3a1ad;

Braoemw:

- TIOHATUIHBIM aImapaToM COIUOJIOTHH;

- OCHOBHBIMH METOJIaMH COOpa U aHaJIKM3a COIIMOJIOTHYECKON HH(DOpMAaIHH;

- OCHOBHBIMH HaBBIKAMH aHAJIN3a COITUAILHBIX HHCTHTYTOB H MTPOIECCOB B OOIIECTBE.

3. Kparkoe conepxxanue Q1M CHUILITHHBI:

BBenenue. KpaTKI/IC HCTOPHUYCCKUC CBCIACHUA. 32[,[[8.‘11/1 H MECTO KypCa B IIOATI'OTOBKC 6aI<aJ1aBpa
TCXHUKU U TEXHOJIOTHUU.

Pa3znen 1. O6masi Teopusi M METON0JIOTHSI.

1.1. Coumosiorusi kak Hayka. [lonartue commambHOoro. OOBEKT W TMpEeIMET HCCIEIOBaHUS.
Oco0eHHOCTH COIMOJIOTUYECKUX METOJIOB HccienoBaHus. CTpyKTypa U YPOBHH COLIMOJIOTMYECKUX 3HAHUU.
DYHKIIUU COLMOIOTHH.

1.2. CoumoJioruyeckue muccjenoBaHusi. TeopeTnueckas ¢ OpraHM3allMOHHAs IOATOTOBKA
uccnenoBanusa. Coop comnmonornueckoil nHpopmauu. Metonsl 00pabOTKHM U aHaiIM3a COLMOJIOTHYECKON
uHpOpMaLUH.



Pa3nen 2. CounanbHasi CTPYKTypa.

2.1. O0uecTBO KaK 1EJOCTHAS COLMOKYJIbTYpHas cucTtema. OnpeneneHue noHsTus "oOmecTBo”.
OcHoBHbBIE TpHU3HAKU 00IIecTBAa. 3aKOHOMEPHOCTHU OOILECTBEHHOIo ycTpoicTBa. Tumonorusi obiiectsa.
[Toncucrems! o6mecta. ConpanbHbIe HHCTUTYTHI.

2.2. CoumaabHasi cTpykTrypa oOmecrBa. ColHMalbHO - KJIAcCOBas CTPYKTypa M COLMAJIbHAS
crparudukanus. CpenHuil kimacc u ero poilb B oOmectBe. bemHocth u HepaBeHCTBO. CommanbHas
MOOUJIBHOCTH U MapruHaiibl. ConuanbHO — KJIACCOBasi CTPYKTYpa POCCUKMCKOT0 00IIeCTBa.

2.3. Coumanabuble o0mHocTH. OmpenencHue TMOHATHS ' COLMAIbHAs OOMmHOCTE". bombime
CoLIMaJIbHBIE OOIIHOCTH. JTHUUECKHE oO0nIHOCTU. Tomnmna, my0iarKa, KOJIEKTUB KaK COLlMaIbHble OOIIHOCTH.
N3buparenu (31meKTOpaT) KaK colraibHasi 0OMHOCTh. MaJble COIUaIbHBIE TPYIIIHL.

2.4. JIMYHOCTb — OCHOBHOI1 3j1eMeHT 001ecTBa. COLMOIOTUYECKOe OHITHE TUYHOCTH. CTpyKTypa
anaHocTH. Couuanu3aius JIUYHOCTU. ATEHTHI coluanu3aiuu. ATpUOYTHl COLMATU3alUU U COLUATBHOIO
ctaryca. Camopeanu3anusi JM4YHOCTH.

Pa3gen 3. CounajibHbIe HHCTUTYThI.

3.1. Counonorus cembu. OnpenencHue NoHATUN "ceMbs” U "Opaka”. ConuanbHble QYHKIIMU CEMbU U
Opaxa. Tumnosnorusi OpayHbIX OTHOIICHUH U CEMEHHBIX CTPYKTYp. CpaBHUTEIBHBIN aHAIN3 MMATPHAPXAITEHON
M SrajuTapHoi ceMbH. OCHOBHBIE IPU3HAKH KPU3HCA COBPEMEHHOI CeMbU. AJIbTEpPHATHBA CEMbE U OpaKy.

3.2. Coumouiorusi KyabTypbl. OmnpexneneHue mnoHsTHs "KyiabTypa'. KynbTypa u nuBminsanmus.
Crpykrypa KkyabTypbl. CouuanbHble (QYHKIUM KyabTypbl. COIMOKYJIBTYPHBIM mpolecc. Tumnosorus
KYJbTYPBL.

3.3. Coumosoruss mnosuTuku. OOBEKT M mnpeaMeT wuccienoBaHus. [IpUuMHBI BO3HMKHOBEHUS
nonutukd. OOmecTBo u rocyaapctBo. [loHaTne commanbHOrO rocynapcTa. llapagokcel coruanbHOTO
rocynapctBa. [Ipobiaemsbl commanbHOTO rocymapctBa B coBpeMmeHHOU Poccuu. Ilonmmruyeckas KynabTypa.
[Nonutnueckas corupanuzanus. [loauruaeckoe ydaactue. JIerHTHMHOCTD TOMTHYECKO BIACTH.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bun yue6Ho# paboTbl Beero
3E AKkaj. 4.
OO6m1ast TpyA0€MKOCTh JUCITUTUIMHBI 2 72
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0.9 32
Jlexum 0.45 16
[Tpaktuueckue 3ansatus (I113) 0.45 16
CamocrosiTesibHas padoTa 1.1 40
KonTtakTHas camocTosiTenbHas paboTa 11 0,2
Pedepar ' 39,8
3aver ¢
Bua uToroBoro KOHTpoOJIA: - .
OLIEHKOii
Bun yuebHoit pabotbl Beero
3E Actp. 4.
OO6m1ast TpyA0€MKOCTh JTUCITUTUTHHBI 2 54
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0.9 24
Jlexnun 0.45 12
[Ipaktuueckue 3ansatus (113) 0.45 12
CamocrosiTesbHasi padoTa 1.1 30
KonrtakTHas camocTosTenbHas pabora 11 0,15
Pedepar ' 29,85
3ader ¢
Bua uToroBoro KOHTpoJIs: -
OlIEHKOH




AHHOTanus padoyeil nporpamMmsl JucuunauHbl ' Iloauronorus”
(h1.B.[1B.01.02)
1. Hegb JMCHMIUIMHBI: J1aTh CTYACHTAM COOTBETCTBYIOIIMH OOBEM 3HAHUI O MOJMTUYECKOM
cdepe KU3HU 00IIeCcTBa, O IIEHHOCTHBIX ACHEKTaX U HOPMaxX MOJUTUYECKOTO MOBEACHUS, BOOPYKUTh UX
METO0JIOTHEHN aHaIM3a TeKYIUX HOJUTUYECKUX COOBITHH.

2. B pe3yabTare u3yueHus JUCIUILTHHBI 00y4YaOIMiics M0 MPporpaMMe CelHAJIUTeTa I0JKeH:

Obnaoams  cnepyronmmmu  oOmekynsTypabiMu  (OK), obmenpodeccuonanpapiMu  (OIIK) u
npodeccuonansubivu (I1K) koMneTeHIUsIMHU:

- TOTOBHOCTBIO JIEiCTBOBAaTh B HECTAHJAAPTHBIX CUTYALUSIX, HECTU COLHUAIBHYIO M 3THYECKYIO
OTBETCTBEHHOCTH 3a npuHsAThIe pemeHus (OK-6);

TOTOBHOCTBIO K CAMOPa3BUTHIO, CaMOpEeaIn3alliy, UCIIOJIb30BAaHUIO TBOpUeckoro norexHuana (OK-
7

- TOTOBHOCTBIO PYKOBOJUTH KOJUICKTUBOM B cepe cBoel mpodecCHOHATBLHON IeATeIIBHOCTH,
TOJEPAHTHO BOCHPUHUMAS COLMATbHBIE, dTHUYECKHE, KOH(EeCcCHOHAIbHBIE U KYJIbTYPHBIC Pa3IHYMS
(OIIK-5).

- CHOCOOHOCTBIO K HANHMCAaHUIO OTYETOB, pedeparoB, myOIMKamuMidi W ITyOJHMYHBIX OOCYKICHHIA,
(GopMyIUpOBaTh MPAKTUYECKUE PEKOMEHJIALMU M0 MCIOIb30BAHUIO PE3YJIbTATOB HAYYHBIX HCCIEIOBAHUN
(TIK-13)

3Hnams.

- 00BeKT, mpeaMmer, MeToAsl W (PYHKIUH TIOJIMTOJIOTHH, €€ MECTO B CHCTEME COIHaJIbHO-
TyMaHUTapHBIX JUCIHILINH,

- 9Tambl Pa3BUTHUS MOJIUTOJIOTMYECKON HAYKH; MECTO M POJIb MOJUTHKU B KM3HHM OOIIECTBA, €€
CYILIHOCTb U (YHKITUH;

- XapaKTepHbIE YEPThl U OCOOEHHOCTHU MOJIUTUYECKOH BIIACTH;

- OCHOBHBIE MOJUTHYECKNE UHCTUTYTBI; CYITHOCTh U BUJIbI MOJUTHYECKHUX MPOLECCOB U OTHOIICHHU;

- IOHATHE MOJIUTHYECKOTO JINJIEPCTBA;

- poiib, GYHKIIMH, CUCTEMBI 0TOOpA OTUTHUECKOMN DITUTHI,

- CYITHOCTh M BUBI TOJIUTUUECKOU KYJIbTYPHI;

- OCHOBHBIE THIIbI HJI€0JIOTU;

- XapakTep U 0COOEHHOCTH COBPEMEHHOTO MUPOBOT'O MOJIUTUYECKOI 0 Mpoliecca.

ymemy:

- IOHUMAaThb U aHAJIM3UPOBATH aKTYyaJIbHbBIC HpO6J’ICMI>I COBPEMECHHOT'O MOJIMTUYECKOTO ITPpOoLecca,

- BCCTH AUCKYCCHUIO, APTYMCHTHUPOBAHO OTCTaWBATH CBOIO IMO3UMIHUIO II0 3HAYUMMBIM COHLHAJIBHO-
INOJIUTHYCCKHUM CO6BITI/IHM;

- OpUCHTHUPOBATHCA B CUCTEME COBPEMCHHBIX ITOJIUTUYCCKUX TeXHOHOFHfI;

- IPUMEHSATH MMOJINTOJOTHYSCKUE 3HAHUS JIJISl aHAJIM3a COBPEMEHHBIX TOJIUTUYECKUX (PEHOMEHOB.
enaoemsn.

- KaTeFOpHaﬂBHO-HOHﬂTHfIHBIM arnrmapaToMm IOJHUTOJIOTHH,
- MCTOAAaMHU ITOJIUTOJIOTHYCCKOT'O aHaJIu3a 06H1€CTBCHHOI>'I KHU3HU,

- HaBBIKAMHU TIOJUTHYECKOH KYIbTYPBI IS BBIPAOOTKH CHCTEMHOTO, II€JIOCTHOTO B3TJIA/a Ha
MTOJTUTHYECKUE COOBITHS;

- IPUMEHSTh TEOPETUUYECKUE 3HAHUS B CBOEH ITPAKTUYECKON JEATEIBHOCTH.
3. Kpartkoe cogep:xanue JUCUMIJIMHBI

Paznmen 1.

1.1. Ilonutonorus kak Hayka. OCHOBHBIE ATAlbl Pa3BUTHUS MOJIUTHUYECKOIN MBICIIH.

OObeKkT W mpeaMeT MonuToNoruu. Metoasl MOAUTONOTHH. OCHOBHBIE (YHKIUU TOJTUTOJOTHH.
MecTo MONMUTONOIMM B CUCTEME TyMAaHWTAapHOro 3HaHUA. McTopus pa3BUTHS NOJUTHYECKOH MBICIH.
[Tomutnaeckue wuaen AntuuHocTH (IImaton, Apucrotens). [lomutmueckue yueHuss CpeaHEBEKOBBS.



[Tomutraeckue Bo33peHus smoxu Bo3poxaenus nu Hosoro Bpemenu (H.Makuasemnu, T.I'066c, JI.JIokk).
[Tomutraeckue yaenus snoxu [Ipocsemenust (Bombtep, Pycco, Monteckbe). KanT u I'erenb o monmutuke.
[MonuTnyeckass Teopusi Mapkcu3Ma. OTambl pPa3BUTHA OOLIECTBEHHO-TIOJIUTUYECKOW MbIciu B Poccum.
CoBpeMeHHas oauTUYecKas MbICib. [IpenMer conuanbHO-MOAUTHYECKON ncTtopuu Poccun.

1.2. ITonuTHKa ¥ TOTUTUYECKAS BJIACTb.

[Monstre momutuku. CTpykTypa W (QYHKIUU MOMUTHKH. [IOHSATHE W CYINIHOCTh MOJUTHYCCKOU
Bractu. CyObeKT, 0ObEKT, HOCUTENb BIacTH. MICTOYHMKM U pecypchbl BIacTH. MeXxaHu3M OCYIIeCTBIICHUS
BJIACTH. JIEraJbHOCTh U JISTUTUMHOCTD MTOJUTUYECKON BiacTu. [IpuHIMN pa3aeneHus BIacTeu.

1.3.Tlonutnueckas cucrema oduiectsa. OCHOBHbBIE MOJIMTUUYECKUE UHCTUTYTHI.

IlonsATHE M CTPYKTypa IOJMTHYECKOW CHUCTEMBI. THUIIOIOTHs MOJUTUYECKUX CUCTEM. l'ocymapcTBO
KaK OCHOBHOM IOJIMTHYECKUN HHCTUTYT. Teopuu npoucxokaeHus rocynapcrsa. GopMbl IpaBlieHUs U
(GOpMBI  TOCYIapCTBEHHO-TEPPUTOPUAIBHOIO ycTpoiicTBa. IlpaBoBoe rocynapcTBO M TpakJAaHCKOE
obmectBo. [lapTuu n naptuiiaeie cucreMsl. Tunonorus naptuid. OOIIECTBEHHO-TIOIUTUYECKUE ABHIKCHMSL.

Paznen 2.

2.1. IlonuTHYEeCKUE PEIKUMBI.

OCHOBHbIE XapaKTEPUCTUKU W THUIIOJOTUS MOJUTUYECKUX pPEKUMOB. ToranmurapusMm. [IpuunHel
BO3HUKHOBEHUS M OCOOCHHOCTM aBTOPUTApHOIO peXUMa. XapaKTepHble IpHU3HAKa JEMOKpaTUU Kak
noguTudeckoro pexxuma. CoBpeMeHHble Teopun AeMokpaTuu. [lonutnyeckuit pexum coppemeHHoi Poccun.

2.1. Ilonmutnyeckoe CO3HaHME M IOJUTUYECKAas KynbTypa. OCHOBHbBIE HIEHHO-IIOJINTUYECKHUE
TE€YEHUsI COBPEMEHHOCTH.

[loHatne W CTPYyKTypa NOJIMTUYECKOrO CO3HaHUA. Maeosnorus: cymHOCTb, (YHKLIHH, YpPOBHH.
CoBpeMeHHBIE THIIBI HIEOJOTHH: JmOepanusM (HeonmuOepannu3M), KOHCEpBATU3M (HEOKOHCEPBATH3M),
COLMAJI-IEMOKpPATHUsl, PEIUIHO3HbIM (yHnameHnTamusM u Ap. Ilomuruyeckas KyiabTypa: colep)KaHHe,
TUNOJOTHSA, GYHKIINH.

Pasznen 3.

3.1. [lonutHuyeckue npouecchl.

[lonmuTyeckuil mpouecc: CyIHOCTb, OCHOBHbIE TUIBI M d3Tanbl. [lonuTHueckoe yuwacTHe.
[Honutnyeckuit KOHQUIMKT: coaepKaHHME, CTaJuW, TUIIOJNOTHs, CcnocoObl paspemeHus. OcoOEHHOCTH
MOJIMTUYECKOI O IIpoLecca B coBpeMeHHol Poccun

3.2. [lonutryeckue 3aUThl U TOTUTHYECKOE JINJAEPCTBO. JIMUYHOCTh B TIOJUTHKE.

JINyHOCTh KaKk 00BEKT U CyOBEeKT MONUTUKY. [lonuTudeckas couuanuzanus. [ToHsTHe moauTHYeCKOR
uThl. @yHKIMU 37UThL. Tunosnorus amut. CucreMbl 0TO0pa 3IUTHL: TUIbAUM, aHTpenpeHepckas. [lonstue
aunepeTBa, GyHKUWU, TUMonorus. KynpT JNMYHOCTH: CYIIHOCTh, UCTOKH (popmupoBanus. Ilonmutuueckoe
JUJEPCTBO B COBpEMEHHOM Poccun.

3.3. MexnyHapoaHble OTHOILEHUS U MUPOBOM MOJIMTUYECKUI MpoLEcC.

HannonansHO-TOCY1TapCTBEHHBI WHTEpPEC W HAllMOHAJIbHAas O€30MacHOCTh KaK OCHOBA BHENTHEH
NOJIMTUKU TocylapcTBa. MeXAyHapoqHble OTHOLIEHMS: CYHIHOCTb, LEJIH, TEHACHLIHWN pa3BUTHUS.
['moGanu3anus NOJIUTUYECKOTO MpoIiecca.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bun yuebHoit pabotbl Beero
3E Akaj. 4.
OO6m1ast TpyA0€MKOCTh JTUCITUTUTHHBI 2 72
KonTakTHas padora (KP): 0.9 32
Jlexnun 0.45 16
[Tpaktuueckue 3ansatus (I113) 0.45 16
CamocrosiTesbHasi padoTa 1.1 40
KonTtakTHas camocrositenpHas pabora 11 0,2
Pedepar ’ 39,8
3aver ¢
Bua uToroBoro KOHTpoOJIA: - “
OIIEHKOH




Bug yaebHo# paboThl Beero
3E AcTp. 4.
OO611ast TpyA0€MKOCTh JTUCITUTUTHHBI 2 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0.9 24
Jlekuun 0.45 12
[IpakTnueckue 3ansatus (113) 0.45 12
CamocrosiTejibHas padora 1.1 30
KonTaktHas camocrositenbHas paboTa 11 0,15
Pedepar ' 29,85
3aver ¢
Bua uTOroBoro KOHTpOJIA: .
OLIEHKOii

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUILIHHBI
" IIpo6JieMbl ycTOHYMBOIO pa3BuTus"
(b1.B./1B.02.01)
1. leasb AUCHMIIMHBI — 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH MOHSATHSAMH M MPUHIIMIIAMA KOHICTIITHH
YCTOWYHBOTO Pa3BUTHS, TOHATUAMU YCTOWYMBOCTA MU HEYCTOMYUBOCTH TUHAMUYECKUX CHUCTEM; OCHOBHBIMU
CBEJCHHSIMH O TJIOO0QJIBHON MpoOJeMaTHKe, pecypcax ¥ pPa3BUTHH, AHTPOIIOICHHOM BO3JICHCTBUU Ha
OKPYKAIOIIYIO CPeNly, YIPaBIEHUU KaYeCTBOM OKPYKaIoIIel CpeIbl
2. B pe3yJabTare n3yuyeHHus JUCHUIJIMHBI 00yYAIOMIMIicsl MO MPOrpaMMe CHeNHAJTNTETa T0/KEeH:
Obnadoams cneayrmUMA KOMIETEHIUSIMHU:

"  CIMOCOOHOCTh AHAM3UPOBATH OCHOBHBIC JSTanmbl M 3aKOHOMEPHOCTH HCTOPUYCCKOTO PA3BUTHS
obiectBa st hopMupoBaHus rpaxkaanckoi mosunuu (OK-3);

" TOTOBHOCTHh JCWCTBOBAaTh B HECTAHJAPTHBIX CHUTYaIUSX, HECTH COIHUAIBHYI0 H JTHUYCCKYIO
OTBETCTBEHHOCTH 3a npuHsThie perrenus (OK-6).

" CrnocOOHOCTHIO K HANHMCAHMIO OTYETOB, pedepaToB, NyONMKAUN U MYOJUYHBIX OOCYKIEHUH,
dbopMynupoBaTh MPAKTHYECKHE PEKOMEHIAIMU 10 KCIOJb30BAHUIO PE3YJIbTaTOB HAYYHBIX
uccnenoanwmii (ITK-13)

3namo:

—OCHOBHBIC ONIPE/ICIICHUS U TIPUHIIUAIIBI KOHIICTIIIUN YCTOWYUBOTO Pa3BUTHSI,

—OCHOBHBIE XapaKTEPUCTHKU OMOTHUYECKUX, A0OMOTUYECKMX M aHTPOIOTEHHBIX (aKTOPOB, OKa3bIBAIOILIUX
BIIMSTHUE HA KUBBIC OPTraHU3MBbI, BKJIFOUAs YEIIOBEKA;

—OCHOBHBIE CYIIECTBYIOIINE MPOOIEMBI, BO3HUKAIOIINE MPH B3aUMOJEHCTBUU IKOHOMHUKH, OOIIEcTBa U
OKpYKaroIleu Cpeibl;

—COBpPEMEHHBIE CUCTEMBI HHACKCOB U WHINKATOPOB YCTOWYMBOTO Pa3BUTHUS, UX OCOOEHHOCTH M HEJIOCTATKH;
Ymemo:

—JeNaTh CUCTEMHBIN aHalu3 CYIIECTBYIOIIHUX KOIOT0-COIUANBHBIX, COIIMATFHO-YKOHOMHYECKHUX U 9KOJIOr0-
SKOHOMMYECKUX MPOOIIeEM;

—HAXOJWTh Hauboyiee palMOHANBHBIM BapUaHT PEIICHUs TOCTABICHHBIX 3a7ad ¢ y4€TOM KOH(IHMKTa B
MOTPEOHOCTSX YEJIOBEKA U OTPAHHUYCHUSIX OKPYXKAIOIICH CPEJIbI;

Braoemy:

—HaBBIKAMH TI0JIH30BaHUS COBPEMEHHOM JINTEPATYpOl B 00J1aCTH YCTONYHBOTO PA3BUTHS U DKOJIOTHH;
—yMEHHEM aHaJIH3UPOBATh HOBBIC TEOPETUUYECKUE M MPAKTUUYECKUEITPOTPAMMBI M MPOEKTHI, HAMIPABICHHBIC
Ha JOCTHKECHHE LIEeJIEH YCTOMYMBOTO Pa3BUTHS;

—MpUeMaMU TPUHATHS PEHICHUH MO yPEeTryIUPOBAHHIO KOH(IUKTHBIX CHUTYallMid B OOJIACTH yCTOHYMBOTO
Pa3BHUTHS U UCTIOJIL30BAHUS PECYPCOB;

3. KpaTrkoe coaepkanue J11CHUNITHHbBI

Pa3zoen 1. Beeoenue, ocnosHvie nousmus u onpeoenenusi

Henn, 3amaun u mpeameT Kypca. Ero mecto Kypca B CHUCTeMe OOIIEro W XMMHYECKOTO OOpa3OBaHMS.
DKoJIorHYeckoe oOpa3oBaHMEe M 00pa3oBaHHE UIsI YCTOWYMBOTO pa3BuTHs. OOIIECTBO M OKpYXKaromas
cpena. [lonsaTe ycTOMYMBOrO pa3BUTHS.

Pa3zoen 2. Buocgepa, ee s6omoyus u ycmouuusocms. IKOCUCTEMBI 3EMITH U YCTOMYUBOCTD.



OcHoBHble cBeieHUs O MiaHeTe 3emuiss. OCHOBHBIE MOHSATUS SKOJOTMH. 3aKOHBI M MPUHIMUIBI 3KOJOTHH.
[Toroku »Heprum W BemecTBa B 3KocucTeMax. OCHOBHbIE OMOT€OXMMHUYECKHE LHUKIBI (KPYrOBOPOTHI
BeniecTB). Llukmn4aHoCTh npoieccoB B Ouocdepe u ycToiunBOCTb.

Pasoen 3. Yenoseuecmeo xkak uacmo duocghepo. [Ipodnempl HapoJOHACETICHHSL.

Okonorus 4enoBeka. JIMHaMHMKa YEIOBEYECKOM MOMYJSIUH, POXKIAAEMOCTb, CMEpPTHOCTb, BO3pacTHas
cTpykrypa. [IpoGimembl COBpeMEHHOrO JTama pocTa YHUCIEHHOCTH HaceieHus. [ eorpaduueckoe
pacnipezieieHue HaceneHus. PerynupoBaHue HapojoOHAaceleHus. MblIIUIeHUe, fA3bIK, POJb OOyYeHHS.
OO6pa3oBaHre Kak HET€HETUYECKHH KaHaJ Iepeladyd HacleICTBEeHHON uH(opmauuu. IlojgoxurenbHble H
OTpUIATENIbHBIE MTOCIECTBUS HAIMYMS HETEHETHUECKOl maMstu. ['ennepHbie nmpoOaembl.

Pa3zoen 4. Pazeumue u pecypcul.

Poct u passutme. Onpenenenue pecypca. Knaccudukanus pecypcoB. MatepuanabHbie, SHEPTETUICCKHE U
uH(popMalMoOHHbIE pecypchl. ['eneTndeckue pecypcebl 6nochepsl. CocTosIHUE U MUPOBBIE 3a11achl OCHOBHBIX
BUJIOB NIPUPOAHBIX pecypcoB. ITumiessie pecypcebl. UenoBeueckue pecypesbl.

Pazoen 5. Aumponozcennoe so3oeticmaue Ha OKpYHCAOUWYIO CPedy.

AHTpOTIOreHHbIE BO3MYILICHUS OMOTCOXMMUYECKUX IMKJIOB M AETpajalus CUCTEM TMOAJEPKaHHUS >KU3HU.
['moGanbHBIe, perHMOHANbHBIE U JIOKAJIbHBIE MPOOJIEMBbI OKPYXAIOMIeH Cpelbl. 3arps3HeHue arMmochepbl
(KUCJIOTHBIE 10U, (POTOXUMUYECKHI CMOT U T.X.). 3arpsi3HEHUE BHYTPEHHUX BOoA U MHPOBOro OkeaHa.
3arpsisHenue  auTocephl;  Aerpajganus  3eMellb, ONyCThIHMBaHHe. PaauoakTHBHOE 3arps3HEHHE
OKpy’Karolen cpeapl. M3menenue kimmara.

Paszoen 6. Aumponozennoe 6o30eticmsue na oxpyacarouyio cpedy. Ilpobrema cmpamocgepro2o o30Ha.
Pacnipenenenue koHmeHTpauuu o30Ha B armocdepe. O30HOBBIM cnoil. [IpupoaHblii UMK O30HA.
CoBpeMeHHOE COCTOSIHME 030HOBOTO ci1os. "O30HO0BBIE AbIphI . [lociencTBus pa3pylieHus 030HOBOTO CIOs
3emun s 4enmoBeka U Omocdepsl B 1enoM. CtparocdepHbIii 030H U TpomochepHbId 030H: CXOJCTBO U
pa3nuunsa. MOHUTOPUHT cTpaTocepHOro o030Ha. MexayHapoAHOE COTPYAHHYECTBO B 001acTu
OrpaHMuYEHUE MPOU3BOACTBA U UCIIOJIB30BAaHUS 030HOPA3PYILIAOLIUX BEILECTB.

Pazoen 7. Aumponocennoe 6o030eticmseue Ha okpydcaowyio cpedy. Kiumamuueckue nocinedcmeus
U3MEHeNUs. COCmasa ammocgepbi.

I'moGanbHbId SHEpreTHUecKuil OanaHc; "MapHUKOBBIM' >PQeKT Kak NpUPOAHBIN (akTop mojaep KaHus
YCJIOBHM CYIIECTBOBAaHUS >XMBOW Marepuu. '[lapHukoBbie" Ta3bl. MexaHu3M TJI00AJBHOTO TMOTETUICHHS.
[TocnencTust r100aNbHOTO U3MEHEHUS KIIMMaTa.

Paszoen 8. Ilpomviuinennas sxkon02usi KAk UHCMPYMeHm obecneyeHus YyCmoudueo2o pa3eumusl.

VYnpaBiaeHue KayecTBOM OKpyKatomed cpenapl. CHIDKeHHE 3arpsisHeHus atmocdepbl, ruapochepsl,
mutochepsl. PanmonanbHOe ncnosib30BaHue pecypcoB. IlepepaboTka U BTOpUYHOE UCHOIB30BAHUE OTXO/IOB.
OHeprocbepekeHne. ANbTepHATUBHBIE MCTOYHUKU PHEPIUU Ha 0a3ze BO30OHOBUMBIX pecypcoB. OOmue
CBEZIEHMSI 00 dKOJOTHYECKOM MEHEIKMEHTE.

Paszoen 9. I'nobanuzayus 8 skoHOMuUKe U ycmonuuugoe pazsumiue.

['moGanu3anus ppIHKOB KalluTana, TOBapOB, PECYPCOB U YesloBeUecKoro kKanuTana. OleHka 5JKOHOMUYECKON
3¢ (EeKTUBHOCTH NPUPOAOOXPAHHBIX U pecypcocOeperaronmx TeXHoJorui. Bo3pacranue oTHOCHTENBHOM
JOJIM 3aTpaT Ha TMOJJEp)KaHHWE CHUCTEM JKHM3HEOOecleueHUs] W HEeOOXOAMMOCTh OTpaHUYeHUs oObema
MHUPOBOI'O MPOMBIIIIEHHOTO MPOM3BOJCTBA. DKOHOMMYECKHE MEXaHHU3Mbl O0ECleUYeHHUsi yCTOMYMBOTO
pa3BUTHSL.

Pasoen 10. I'nobanuszayus 6 nonumuke u ycmouuugoe passumue.

HanmonaneHble uHTEpechl M yCcTOMYMBOE pa3BuUTHE. [nobanu3anus WHPOPMAIMOHHBIX OOMEHOB.
MHoronomocHslt  MUp. MexayHapoiHas 0e30MacHOCTh M yCTOWYHMBOE pa3BUTHE. MeXIyHapoaHble
MEXaHHU3MBbl O0ECleUeHUs] YCTOMYMBOrO pa3BUTHs. Poib MpaBUTENbCTBEHHBIX W HENPaBUTEIbCTBEHHBIX
OpraHu3alMii B pEUIeHHH NpoOJieM YCTOWYMBOIO pa3BUTHA. MEXIyHApOJHOE M HalMOHAIbHbIE
3aKOHO/IATENIbCTBA B 0O0JACTH OXpaHbl OKpYKarIiew cpenbl. HammoHanmbHBIE KOHIIETIIMH YCTOWYHUBOTO
pa3BUTHSL.

Pazoen 11. ['mobanuzayus 6 muposos3penuu, SmuKe u yCmoudusoe pazeumue.

DOBOJIOLUS MapaJurMbl KU3HU. 3MeHeHne CTPYKTyphl MOoTpeOHOCTEeH o0liecTBa M KpUTEpUEB KauecTBa
JKU3HU M YpPOBHS pa3BUTUA. Poib KyJIbTYpPHBIX U PEIUTHO3HBIX TPaAMLMKA B MpoOjemMe yCTOHYMBOIO
pasBuTHs. MHpopmanus, 3HaHUE, HayKa, TEXHOJOTHH. YBEIUYEHUE POJIH MH(OPMAIIMOHHBIX PECYPCOB B
obmem Oamance pecypconoTpebnenus. HMudopmarmonHoe (MOCTHHAYCTpHAIBbHOE) o00mecTBo. Poib
00pa30BaHUs B yCTOHYMBOM OOIIECTBE.



Pazoen 12. Mooenuposanue pazsumus obuecmaa.

OcCHOBHBIE MOJIENTU: TOAXOJbI, OCTAHOBKA 3aJaud; HCIIOJIb3YEMbIE XapaKTEPUCTUKHU, (aKTOPHI, CBS3H.
OOnacTe NPUMEHUMOCTH Mojenedl pa3BuTus oOuiectBa. OCHOBHBIE CLEHAPUM PA3BUTUS OOIIECTBA.
Pesynbrarel M BbIBOIABI MonenupoBaHuss. HeBO3MOXKHOCTh oOecrneueHuss YCTOWYMBOIO pa3BUTUS IIpU
COXPaHEHMM COBPEMEHHBIX TEHACHUUI M NPUHIMIIOB CYLIeCTBOBaHMA oOmecTBa. KauecTBeHHble U
KOJINYECTBEHHBIC YCJIOBUSl YCTOMYMBOTO pa3BUTHs. TeXxHOC(EpHBII M HOOOMOC(HEPHBIM MyTH Pa3BUTHA

obmectBa. Kospomtonust obmiecTBa u 6uocdepsl.

4. O0beM TUCHUNIMHBI 1 BHAbI Y4eOHOI padoThl

o B 3ayeTHBIX B akazem.
Bun yae6HO# paboThI
SAMHUIIAX yacax
O01as TPyA0eMKOCTh JHCHHUILIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,9 32
Jlexmu (Jlek) 0,9 32
ITpakTnueckue 3anstus (113) - -
CamocrositesbHasi padora (CP): 1,1 40
Pedepar / camocTosTenpbHAs MpakTUYeCcKas pabora 0,55 20
CaMOCTOsTETbHOE U3YYEHUE TUCIMILIUHBI 0,55 19,8
KonTakTHas camocrositenbHas pabora - 0,2
Bua KOHTpOJIs: IK3aMeH 1 36
N B 3auerHbIx B actp.
Bun yuebHo# paboTh SR qacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
KonrakThas patora (KP): 0,9 24.3
Jlexruu (JIek) 0,9 24,3
[Tpaktueckue 3anstus (I13) - -
CamocrositeabHas padora (CP): 1,1 29,7
Pedepar / camocrosiTenbHast mpakTHyecKasi pabora 0,55 14,85
CaMOCTOSITETbHOE N3YYeHUE TUCIMILIAHBI 0,55 17,7
KoHnTtakTHas camocTosTenbHas pabota - 0,15
Buja koHTpOJISi: DIK3aMeH 1 27

AHHOTanus padoyeil NPOrpaMmbl AU CHHUILTHHbBI
" UcTropusi xumum"
(b1.B.AB.02.02)

1. Heap AMCUMIUIMHBI - COPMHUPOBATH Y CTY/AEHTOB MPEJCTAaBICHHE 00 OCHOBHBIX dTalax pa3BUTHS
XUMHH, BBIpaOOTaTh y CTY/IEHTOB HAaBBIKM CHUCTEMHOIO IOAXO0/a K W3YyYEHHUIO U PEIICHHUI0 HCTOPUKO-
XUMHUYECKHX MpOoOJIeM, pa3BUTh MBIIIICHHUE, TTO3BOJIAIONIEE TPABUIBLHO OIIEHWBATh BOIPOCH MPUOPHUTETA B
HAyYHBIX HCCIIEOBAHUIX, MIEPEIOMHbBIE MOMEHTHI B HUCTOPUU HayKH, Ouorpaduyeckue AaHHBIE O TBOPIAX
XUMHUYECKHX OTKPBITHH, OCIEACTBHS BBIIAIOIIMXCS XUMHUECKUX OTKPBITU JUIs pa3BUTHS 00IIECTBa.

2. B pe3yjbTaTe H3y4yeHHs AUCHHUIUINHBI 00Y4YaIOLIUICS 10 MPOrpaMMe CieNHAJINTETA J0JKEeH:
Obnadamye clenyrOIMUMA KOMIETEHIHSIMHU:

" CrnocOoOHOCTh AaHANM3UPOBATh OCHOBHBIE OSTanmbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO pPa3BUTHS
ob1mectBa it hopMHupOBaHHSA TpaxkaaHckoi mosunuu (OK-3);

" TOTOBHOCTH JEMCTBOBAaTh B HECTAHJAPTHBIX CUTYyalMsX,
OTBETCTBEHHOCTH 3a npuHsThIe pertenus (OK-6).

" CrNoCOOHOCTHIO K HANHCAHMIO OTYETOB, pedepaToB, NMyONMKAUN W MYOJUYHBIX OOCYKIEHUH,
(GopMynHpOBaTh TMPAKTHUYECKUE PEKOMEHJAIMH 10 HCIOJBb30BAaHUIO PE3yJIbTaTOB HAYYHBIX
uccnenoanwmii (ITK-13).

HECTH COHUAJIBHYIO MW OTHUYCCKYIO



3HAMb.

"  OCHOBHBIE 3Tallbl Pa3BUTHS XMMUYECKHUX 3HAHUM;

* (opMupOBaHHE XMMUYECKUX MOHATUH U NPEICTABIICHUI;

"  pa3BUTHE QU3NYECKUX U XUMHUYECKUX METOJIOB UCCIICTOBAHMS,

* Ouorpaduueckue AaHHbIE BEIMYANIINX XUMHUKOB IPOLUIBIX BEKOB U HACTOSIILIETO BPEMEHH, KOTOphIE

OIIPEIEIUIN MarucTpaabHble HAIPABIICHUs] YCTOMYUBOIO Pa3BUTHUS YEII0BEUECTBA,

"  [IOCJIENOBATEIbHYIO CMEHY €CTECTBEHHOHAYYHBIX NPEICTABICHUN O MUPE;
ymemo:

" [IPUMEHATH MOJIYYCHHbIC 3HAHUSA IS CO3/IaHUs KAPTUHBI MUPA B €€ XUMUYECKOM aCIIEKTE;

"  HCIOJb30BATH CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTMM W 0a3bl JAHHBIX I pEIEHHs] KOHKPETHBIX

UCTOPUKO-XUMHUECKUX MIPOOIIeM;

enademsn.:

" [OHATUHHBIM aIIapaToM B 00JIACTH UCTOPHH U PHIOCOPUHN XUMHUU;

" HaBbIKAMU HANMCAHUS UCTOPHKO-XMMUYECKHUX padoT,

" HaABBIKOB COCTABJICHUS PEICH3MI HA HAYYHYIO paldoTy.

3. KpaTtkoe cogep:xaHue JUCHHUILIAHBI

BBenenue, OCHOBHBIE MNOHATHS AUCHUIUIMHBL. EE memu, 3agadd M MECTO IUCLHUIUIMHBI B CHCTEME
o0OpasoBaHws.
Paszoen 1. Obwue sonpocwt ucmopuu xumuu. Hayka kax ¢popma oOIIECTBEHHOT'O CO3HAHMUS.
1.1 Hayka m uckyccrBo, Hayka U penurus. Mecto xumuu B cucreMe Hayk. COBpEMEHHOE OIpeNeIcHHUE
xuMuH. OCHOBHBIE UCTOPUKO-XUMHUECKUE MOHATHs. CollMaabHbIN 3aKa3 U pa3BUTUE Hayku. Poib inuHOCTH
B UCTOpUM XMMHH. HanuoHanpHBIi W MHTCPHALMOHAIBHBIM XapakTep XMMHMYECKHUX OTKPBITHH.
Hcropuyeckas kapTUHA POXKACHUS, PACLIBETA U AEBAIbBALIUY XUMHUECKUX KOHIICTILINMI.
1.2 HMcropuss XuMuM KaK 4acTb XMMHU M KaK 4acTb HCTOPUU KylabTypbl. OCHOBHBIE CTAaIUU IIO3HAHUS.
[lepronuzanust ucropun XuMuM. BiusHue oOmiecTBa Ha pa3BUTHE HAYKW W BIMSHUE HAYKH HA Pa3BUTHE
obmectBa. OcHOBHbIE 3Tanbl Mo3HaHus. Llenn u 3agaun Hayku W XMMHHU, B yacTHOCTH. Llenn m 3amaun
UCTOPUU XUMUHU.
Pazoen 2. Xumuueckoe uckyccmeo 6 opesrem mupe.
2.1 XuMmuyeckue NOpoLECcCChl U XUMUYECKHE BEIIECTBA, W3BECTHbIE MMEpPBOOBITHBIM mroAsM. Haubonee
JIPEBHHUE peEMECIa, UMEIONIME OTHOolIeHHWE K XUMMH. [lomydeHue crtekna B apeBHeM mupe. Papmanns,
nap@romepusi, KocMeTuka B apeBHeM mupe. [lanupycel D6epca, Jleiinenckue u CTOKroIbMCKUE MATUPYCHI.
®unocodsl HoHUMcKON mKosbl. IlepBoanemenTsl AHakcuMmeHa Munerckoro, I'epaxinrta, OMIuaoKiIa,
[Inatona, Apucrotens. [enumocts Mmatepuu: JleBkumm, J[eMOkpuUT. DNMKYp M SMUKYypeHLbl. ATOMHCTBI
npeBHeil ['pern 1 coBpeMeHHbIE MOHATHS 00 aToMe.
2.2. OcHOBHBIE DJEMEHTHl QJIXUMUYECKMX Teopui. Kwuraiickas, Tpeko-erurnerckas, apaOckas
3anajHoeBpoNenckas anxuMus. ApaOCKue cioBa B XHMHYECKOM s3bIKe. TpaHCMyTalus M 3JIEMEHTHI-
npuHIUIBL. OCHOBHBIE PE3yJbTaThl TBOPUYECTBA 3HAMEHUTHIX alXUMHKOB: [[xalOup, Ap-Pa3u, ABuienna,
AnbOept Benukwuii, Paiimonn Jlynnmii, Bacunuii Banentun. Mcrtopusi OTKpBITHS CHIIBHBIX MHHEPAJIbHBIX
KHUCJIOT. 3HaYCHHUE aJIXUMUYECKOTO NMEePUoJia B UCTOPUH XUMHH.
2.3. Arpoxumus u srpodusuka. [IpHuuHbl MOSIBIECHUS MATPOXUMHU U CYLTHOCThH sATpoxumuu. [lapanensc,
Horann bantuct Ban-TI'ensmonTt, CunbBuil, Taxennii, Arpukouna, [lanuccu, I'maybep. OpckuH U STpoXuMus
B Poccun. Omnmcanne mnpueMOB M METONOB XUMHYECKOIO JKclepuMeHTa. [lonokutensHeld U
OTPULIATENIbHBIN ONBIT HATPOXUMUHU.
Paszoen 3. Pazsumue xumuueckux snanuu 6 XVIII u XIX sexax.
3.1. Opa xonnuecTBeHHBIX U3MepeHnd B XxuMun. OTkpbiTe A. JI. JlaByazse n M.B.JIoMOHOCOBBIM 3aKOHa
coxpaHeHuss Macchl. OkoHYarenbHbIM pasrpoM ¢ioructuku. Tparmueckas rubenb JlaByaspe. JKusup u
nestenbHOCTs M.B.JlomoHocoBa. Pombs Menmytkuna B uctopun xumun. Cozmanue IletepOyprcekoii
Axanemun Hayk. KopnyckynsipHas teopusi. OcHOBHbIE focTHkeHus: XxuMnn XIX B.
3.2 Cucremarusanus B xumud. JKus3ab u gestenpHocTh [[.M.Menaeneesa. [lepuoaudeckuii 3aKoH 1 Tabauma
anemeHToB. Pabotel J[.Ml.MenzaeneeBa B 00JIACTH TEOPHM DPACTBOPOB, METPOJIOIHMH, BO3TyXOIUIABAHUS,
CEJIbCKOTO XO03sICTBA, MPOU3BOICTBA TIOPOXa, OCBOCHUS HOBBIX pyOexkel. MeHeneeB U uaeu ycTONYNBOIro
pa3BUTHS.
Paszoen 4. Xumus 6 XX sexe.
PaGoter akanemuka B.W. Bepuaackoro. 3eneHas XUMHsI U YCTOMYHUBOE pa3BUTHE.



BosnuknoBenne paguoxumun. Kropu-CkimomoBckas. Pabotsl akanemuka B.M.BepHaackoro. buoreoxummsi,
yueHre o xuBoM BemecTtBe M Hoocdepe. H.J.3emunckuii u Llentp HoocdepHoit 3amutel. Hctopus
CTQHOBJICHUSI XMMHUYECKOM HSKOJIOTHH, PECYPCOBEICHHUS, MPUPOAONOJb30BaHUs. CTaHOBJICHUE KOHUEMIUU
YCTOMUYMBOTO Pa3BUTHUs. 3HAMEHUTHIC IIKOJIbI MEH 1eJIEeBCKOT0 YHUBEPCUTETA.

Obraoams

4. 00beM AUCHHMILVIMHBI M BUbI Y4eOHOH padoThl

o B 3aueTHBIX B akagem.
By yuebnol paboThl

eAMHUIIAX Jacax
O01mas TPyA0eMKOCTh JHCHUIIHHBI N0 Y4eOHOMY IJIAHY 3,0 108
KonTaktHas padora (KP): 0,9 32
Jlexiuu (JIek) 0,9 32
ITpaxtuueckue 3ansatus (113) - -
CamocrositesbHas padora (CP): 1,1 40
Pedepar / camocTosiTennbHas MpakTUYecKas padora 0,55 20
CaMOCTOATEIbHOC N3YICHHUE TUCIUILTAHBI 0,55 19,8
KoHTakTHas camocTosTenbHas paboTa - 0,2
Buja koHTpOJISI: YK3aMeH 1 36

Brx yacGHOH paboTs! B 3auerHbIx B acrp.

eAMHUIIAX Jacax
O01mas TpyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY IIAHY 3,0 81
KonraktHas pa6ora (KP): 0,9 24.3
Jlexruu (JIek) 0,9 24,3
[Tpaktueckue 3anstus (I13) - -
CamocrositesnsHas padora (CP): 1,1 29,7
Pedepar / camocTosiTennbHasS MpakTUYECKas padboTra 0,55 14,85
CaMoCTOSTeTbHOE N3YYCHUE TUCIIUILINHBI 0,55 17,7
KoHnTtakTHas camocTosTenbHas pabora - 0,15
Buja koHTpOJISi: IK3aMeH 1 36

AHHOTaUUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
" OCHOBBI KBAHTOBOI XMMMH MOJIMMEPHBIX MaTepHAJIOB"

(b1.B./1B.03.01)
1. leap aucuunIMHbI

JIOTUYCCKH OPraHN30BaHHOT'O BBCICHUA B KPYI' OCHOBHBIX MOHATHH COBpeMeHHOfI KBaHTOBOM XUMHU,

M3y4YEHUsT OCHOBHBIX KBaHTOBO-XMMHYECKMX METOJOB pacyeTra CTPOEHUSI U CBOMCTB XMUMHYECKUX
BEILIECTB;

O3HAKOMJICHHSI C OCHOBHBIMHU IIPEJCTABICHUSMU O XHUMHYECKOW CBSI3M U MEXMOJEKYISPHBIX
B3aUMOJCHCTBUSIX;

O3HAKOMJICHHUA C OCOOCHHOCTSIMH XHMHYECKOM CBsA3H, MCIKMOJICKYJIAPHBIX B3aUMOACUCTBUN U
PCAKIIUOHHBIX CBOICTB MOJICKYJIAPHBIX CUCTEM C YUYCTOM CHCL[I/I(bI/IKI/I CIICOHUaJIbHOCTH,

NpUOOpPETeHUs] HAaBBIKOB pabOTBl C OCHOBHBIMH  COBPEMEHHBIMH
KOMIIBIOTEPHBIMH NPOrpaMMaMH, UCITIOJIb3YEMBIMU Ha IPAKTUKE.

2. B pe3yJbTaTe M3y4YeHUs] AUCHMILIMHBI 00y4ar0IHiics 110 IPOrpaMme ClelHaJIUTeTa T0JIKEeH:
cnenyrommmu  o0mekynbTypubiMu - (OK),  obmenpodeccuonansubivu  (OIIK) u

KBAaHTOBO-XUMHUYCCKUMU

npodeccuonansubiMu (I1K) komnereHuuamu:

TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOpCaJIN3allui, UCITIOJIb30BAHUIO TBOPYCCKOI'O0 IMOTCHIHMAJIA (OK-?),

CITOCOOHOCTh HCIIOJIB30BaTh MaTeMaTHYECKHE, €CTECTBCHHOHAYYHBIC M WHXEHEPHBIC 3HAHUSA IS
peleHus 3a1a4 cBoel mpodeccuonanboit nestenbHoctd (OITK-1);

CIIOCOOHOCTBI0O K HAIMCAHHWIO OTYETOB, pedepaTos,
dbopMynTUpoBaTh MPAKTHYECKUE PEKOMEHJAHUUA  TIO0

nyonuKanuii W MyOJIMYHBIX  OOCYXICHUH,
UCIIONIb30BAHUIO  PE3Y/IhTaTOB  HAYYHBIX



uccnenosanwmii (ITK-13).
3namu:

— OCHOBHBIC TIIOJIO)KCHHMSI KBAaHTOBOW XHMHH, COBPEMCHHOM TEOPUHM XUMHUYECKOW CBSI3U U
MEXMOJICKYJIIPHBIX B3aWMOJICHCTBUA W TIPUMEPHI €€ NPUMEHEHUS K KOHKPETHBIM XHUMHUUYECKHM
cHucTeMam;

— TMPUHUUIB KOJMYECTBEHHOW XapaKTepH3alMd aTOMHOW U 3JEKTPOHHOM CTPYKTYpPhI MOJEKYISPHBIX
CUCTEM;

— OCHOBHBIC B3aUMOCBSI3U MEXAY OJJIEKTPOHHOW CTPYKTYpO#l, (PU3UKO-XMMHYECKHMMH CBOWCTBAMHU U
PEaKIMOHHON CITOCOOHOCTHIO, JIS)KAIIHEe B OCHOBE YNPABJICHHS CBOWCTBAMHM XMMHUYECKHX BEIIECTB U
MaTepuasos;

— BO3MOXKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XHMHUYECKHX PACUCTHBIX METOJOB M OO0JIACTH WX
MIPUMEHUMOCTH.
Ymems:

— IIpuMeHSATh KBAaHTOBO-XMMHUYECKHE MOJXO0/IbI U METOJBI JIUIS pacuera, MHTEPIPETAIlUU U TPEICKa3aHUs
CTPOCHHS U CBOMCTB MOJICKYJISIPHBIX CHCTEM.
Braoemew:

- 3JI€M€HTapHI)IMI/I HaBbIKaMMW IIPUMCHCHUA KBAHTOBO-XMMHYCCKUX IMOAXOA0B W MCTOAOB U
HUHTCpHpCTAllUN PE3YJIbTATOB MIPHU PCHICHUN NPAKTUYICCKHUX TCXHOJOTHYCCKUX 3a1a4 U CTaHAAPTHBIMHA
KBAHTOBO-XMMUYCCKNMU KOMIIBIOTCPHBIMU IIPpOrpaMMaMu.

3. Kparkoe coaep:kanue JUCHUTIIAHBI
Beenenue. Ilpenmer kBaHTOBOM XMMMH. Poib KBAaHTOBOM XMMHUHU B ONHMCAHUU XUMHUYECKUX SIBICHHU U
nporeccoB. B3anMoCBsA3b KIIACCHYECKONW U KBAHTOBOM MOJIEIEN MOJIEKYIL.

Paznen 1. O0mue noiaoxeHns KBAaHTOBOM XUMHH
OcCHOBHBIC NPUHIHUITBEI KBAHTOBOW MEXaHHWKH. BapualoOHHBIA METOJ] HaXOXXJICHHS BOJHOBBIX ()YHKIIHA.
[TpubnnxeHne He3aBUCUMBIX YacTULl. MeTOoJ €aMOCOINIaCOBAaHHOIO IMojisi st aToMoB. IlpuGnuxenue
LEHTPAJIbHOTO MOoJIA. ATOMHBIE OpOUTAIN U UX XapaKTEPUCTUKHU.
OHORJIEKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJTHOBBIE ()YHKIIMU M METO/IbI UX pacyera
AHTHUCUMMETPUYHOCTh MHOTOAJIEKTPOHHON BOJIHOBOM (yHKImu. CrinH-opoutanu. [lerepmunant Creiirepa.
Metonel Xaprpu-®oka u Kona-Illama, xumudeckass TpaKTOBKa MOJIY4aeMbIX PE3YyJIbTaTOB. DJIEKTPOHHbIE
KOH(UTypaluu aTOMOB.

Pazgen 2. KBanTOBast XUMUS MOJIEKYI
[Tpubmmxenne bopua-OnmnenreliMepa, annabaTUYECKU MOTEHIIMAT U TIOHITHE MOJEKYJSIPHOU CTPYKTYPHI.
Metoast Xaptpu-®oka u Kona-Illoma s monekyn. Ilpubmmxenne MO JIKAO. DnexktpoHHas
Koppessius. MeTo1 KOHPUTYpPAIMOHHOTO B3aUMOJICUCTBUS. Teopusi BOZMYIICHUH. DHEPTrUu TUCCOIUAIIIN
XUMHUYECKHX CBS3EH.
Wepapxus MeTo0B KBaHTOBOM xumuu. Hesmmupuryeckass KBaHTOBasi XUMHUS. ATOMHBIE U MOJIEKYJISipHbIE
0a3ucHble HAaO0OpBl [UIi HEIMIMPHUYECKUX PpacueToB, HX POJb B OINUCAHUUM CBOMCTB MOJEKYI.
[Tomysmmupudeckne meTonpl. BaneHTHOoe M T-3nekTpoHHOEe npuOmmkenus. Metonsr [lappuzepa-Ilomna-
[Tappa n Xrokkens. TOYHOCTh KBAHTOBO-XMMHYECKUX PACYETOB CBOMCTB MOJIEKYJI.

Pa3nen 3. Xumuueckas CBS3b M peaKIIMOHHAS CITOCOOHOCTh YHEPTOHACKHIIIEHHBIX COCIMHCHHIMA

OpOutanbHasi KapTHHAa XUMHUYECKOH cBs3M. KOHCTpYKTHMBHAs M JeCTPYKTHUBHas HMHTepdepeHuus
opbutaneii. MonekynspHble opOuTanM W HUX CcUMMeTpuiiHas kiaccudukanus. KoppensuuoHHble
JarpaMMbl. DJIEKTPOHHbIE KOH(MUTYpallMu JBYXaTOMHBIX MOJIEKYJ. AHajHM3 3acellieHHOCTeH opOuTanei.
[IpocTpaHcTBEHHOE pacnpesesieHue 3JIeKTPOHHOW IUIOTHOCTM M XMMHYecKas CBs3b. Tomojoruyeckas
TEOpUs1 XMMHUYECKOH CBS3U.

[ToBepxHOCTH MOTEHIIMATIBHON PHEPTUH XUMUUeckor peakuu. Ocoosie Touku [1119 u paBHOBECHbIE U
NIEPEXOJIHbIE COCTOSIHMS. MeEToAbl ONMCAHMS XHMHUYECKUX PpEaKLUMW: TEOpUs BO3MYILEHUN, METOJ
KOOpIMHATHI pEaKIINH.

[IpuMeHeHre KBaHTOBOM XUMHMM ISl XapaKTEpPHU3alUU PEaKIIMOHHOW CIIOCOOHOCTH IHEPrOHACHIIIEHHBIX
COCTUHEHU.
3axmrodeHne. KBaHToOBass XUMHUS KaK MHCTPYMEHT IIPOTHO3a B XMMHUH U XMMHUYECKOM TEXHOJIOTUH.



4. O0beM y4eOHOH JUCHHUILINHBI

Bunbr yueOHOM paboThI B 3aueTHEBIX B akamewm.
SAMHUIIAX gacax
O01as TPyA10eMKOCTh JUCHUIIUHBI 110 Y4eOHOMY 2 72
TUIAHY
KonraktHas padora (KP): 0,89 32
Jlextuu (JIek) 0,45 16
JlaGopaTtopust 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Bui kKOHTpOJIsI: 3a4eT / IK3aMeH - 3a4er
Bunst yueOHoI paboThI B 3aueTHbIX B actp. wacax
SAMHUIIAX
O0umas TpyA0eMKOCTb JMCHHUILIHHBI 110 Y4eO0HOMY 2 54
TUIAHY
KonrTakTHas padora (KP): 0,89 24
Jlexumnm (Jlek) 0,45 12
[IpakTuueckue 3anstus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
Buj koHTpOJIsI: 3a4eT / IK3aMeH - 3ayer

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
" Xumus okpy:xawouei cpeabr”
(1.B.JIB.03.02)
1. Heap aucuuniuHbl — GOPMHUPOBAHUE Y MATHCTPAHTOB CHUCTEMHOTO IMOJXOJa K HM3yYEHUIO U
OIICHKEC (i)I/ISI/IKO-XI/IMI/I‘IGCKI/IX HpOHeCCOB, HpOTeKaIOHII/IX B pa3J'II/I‘-IHI:IX KOMITOHCHTAX 0pr>1<a}0mel71 CpG}II)I,
C YYETOM CTENEHU aHTPOIIOI€HHOTO BO3JEHCTBUSA HA 3TH IIPOLIECCHI.

2. B pe3yJbTaTe H3yYyeHHs AUCHUILIUHBI 00YYAIOLIUICS 10 MPOorpaMMe CreNHAJUTETA JOJIKEH:

Obnaoams  cnenytorumu  oOmekynsTypasiMu  (OK), obmenpodeccuonansapiMu  (OIIK) u
npodeccuonanbHbMU (ITK) koMneTeHnusaMu:

- TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpealn3alliy, HCIIOJIB30BAaHUIO TBOPUYECKOTO ITOTECHIIMANA

(OK-7);

- CMOCOOHOCTHIO MCMOJIL30BAaTh MATEMAaTUUYECKUE, €CTECTBEHHOHAYYHbBIE U MHKEHEPHbIE 3HAHUS
JUTSt peleHus 3aJ1a4 CBOEH npodeccruoHanbHOM JeATEIIbHOCTH
(OIIK-1);

- CIIOCOOHOCTHIO K HANKMCAHUIO OTYETOB, pedepaToB, MyOIMKaUui U MyOJIUYHBIX OOCYXKICHHI,
(bopMynHUpoBaTh MPAKTUYECKHE PEKOMEHAALNU 1O UCIOJIb30BAHUIO PE3YJIbTATOB HAYUHBIX MCCIIEAOBAHHMA

(IIK-13)

3HAMDb!

—  OCHOBHBbIE MOHATUS AUCUUILINHBI " XUMHSI TPOOIeMbl OKpYKaroIiel cpeasl”;

—  TPOHMCXOXJICHUE XMMHUYECKHX DJIEMEHTOB;

—  o0OpazoBaHue, dBOJIOIUIO U COCTaB 3eMHBIX reocdep (armocdepa, runpochepa, mutochepa) u
UX BIIMSHUE Ha KJIUMAT IUIAHETHI,

—  MeXaHu3Mbl (U3UKO-XMMHYECKHUX TPOIECCOB, MPOTEKAaroImMX B artMmocdepe, ruapocdepe,
oYBe 3eMIIH;

—  IYTH MUTPAIUH U TpaHCPOpPMALIMU PUMECel B OKpYXKarolleil cpene;

ymemv:

—  NPUMEHATh CUCTEMHBIN MOJIXOJ K PACCMOTPEHHUIO MPOIECCOB, MPOTEKAIOIIUX B OKpPYKatolen



cpexne;

—  OLEHUBATh B3aMMHOE BIIMSHUE OMOTHYECKUX M aOMOTHYECKHUX KOMIIOHEHTOB OKpPYXKaromiei

cpensl,

—  OIpeleNATh NPUYMHBl M OLIEHUBATh IOCIEICTBUS HAKOIUICHHMs IpUMeEced B ONpeAeiaéHHbIX

y4acTKax pa3IMYHbIX KOMIIOHEHTOB OKPYXKaroIleH Cpeibl;

—  pelarh TUIOBBIE 337ja4l 110 OCHOBHBIM pa3jielaM Kypca;

enaoemo:

—  HaBBIKaMHU IPOTHO3UMPOBAHHUS BO3MOKHBIX U3MEHEHHUM COCTOSHUS SKOCUCTEM IIPU MUTpALlUU U

TpaHchopMali XMMUYECKUX COSIUHEHUH;
—  HaBbIKAMHU pEIIEHHs KOMIUIEKCHBIX IpOo0JieM 3arpsA3HEHUs OKpyXawolell cpeasl ¢
HCII0JIb30BAHUEM METOJI0B CHCTEMHOT'O aHAJIM3a.

3. Kparkoe conep:kanue JMCHUTIMHBI

Beenenne. Ilpeamer xumum okpyxaromeidl cpeiapl. CBsi3b ¢ JpYrMMH XUMHUYECKUMH HayKaMHU.
OCOo0EHHOCTH XUMUYECKUX MPEBPAIICHUI B a0MOTHUECKUX KOMIIOHEHTAX OKPY>KAIOLIeH CPeIbl.

Pazoen 1. Xumudeckue NpeBpalleHuss 1 3BOJIIOLUOHHBIE Ipouecchl Ha 3emie "['eoxumuueckue” u
"genmoBeyeckue” MacmTaObl BpeMeHH. Bo3HIKHOBeHUE 1 dBoonUs BeenenHo. ['eoxummueckass HCTOpUs
wianetel  3emis.  Buyrpennee crpoeHue 3emiu. OCHOBHBIE HCTOYHUKHM SHEPrudM Ha  3eMmile.
PacnpocTpaHeHHOCTh XUMUYECKUX JIEMEHTOB B OKpY»Karollei cpeje.

Pazoden 2. znyyenne u ero BO3JCHCTBHE Ha OKpYXKAroIIyio cpeay HemoHumsupyromiee n3mydeHue.
OcHOBHBIE HCTOYHUKU. Bo3snelictBue Ha 00BEKTHl OKpykawueill cpenpl. HMoHusupyromee H3IydeHHeE.
Oco0eHHOCTH B3aMMOAEHUCTBUS U3IYYEHUHN Pa3IMYHbIX TUIIOB M SHEPTUil ¢ BelecTBOM. MOIHOCTh 03Bl U
no3a wusnydeHusa. Enununel usmepenus. lloHatus o paavauuoHHbIX MNOBpexiaeHUsX. Ilpuponneie u
AQHTPOIIOT€HHbIE HCTOYHMKM HOHU3UPYIOIIMX H3NydeHHH. SlnepHoe wu3nyuenue. CraOuiibHble WU
paIuoaKTUBHbIE M30TOMBl. PacrpocTpaneHHOCTh B mpupoje. OCHOBHBIE XapaKTEPUCTHKH PaJHUOAKTUBHBIX
M30TONOB (TUI pacmaja, SHEprus pacnaja, Hepuoj Iojypacmnana, MOCTOsHHas pacnaga). Kuneruka
paZvoaKTUBHOIO pacnaja.

Pazoen 3. Ousmko-xuMuyeckue mpoueccsl B atmochepe CTpoeHHEe M COCTaB aTMOCQEpsI.
Temneparyphbiit mpodunb arMocdepsl. ['oGanbHble U JIOKaJIbHBIE HHBEPCUU. ATMOC(EpPHBIE LIUPKYISIHH.
ATMocdepa kak xuMHueckuil peaktop. @oroxumuueckue mnporecchl B atMmochepe. CrieKTpanbHbIN COCTaB
conmHeyHoro uznydeHus. ConHeuyHast moctosiHHas. [lorjoienne u paccerMBaHUE COJHEYHOTIO M3JIY4YEHUsS B
atMocdepe. OTpakeHHE M TMOIVIOIIEHUE COJIHEYHOTO M3JIydyeHHsl 3€MHOH IMOBEpXHOCThIO. TeruioBoe
U3JIy4eHUE 3eMHOM MOBEPXHOCTH M aTMocdepsl. Panuanmonnsii 6ananc miuanetsl. [Ipoueccs oOpa3zoBaHus
U pPEeKOMOMHALIMM HMOHOB B BEPXHHUX CIOSIX arMmocdepbl. DIeKTpoHbl B HOHOchepe. Paszbl CONHEUHOU
aKTUBHOCTH M (OTOXMMHMUECKHE TMpouecchl B HoHochepe. ConHeuyHBI BeTep, MarHuTHble Oypwu.
AnTponorenHoe BiHMsHHE Ha HOHochepy. doToxumuyeckue mporecchl B crparocdepe. O3oH. Lukn
Yenmena. O30HOBBIH cioi. "O30H0BbBIE ABIPHI". Bo3MOXKHbBIE XUMUYECKHE U THIPOANHAMUYECKUE TPUYHHBI
CHIDKEHHUS KOHIIGHTpAILlUU 030HA B cTpaTocdepe. [lerpamanus 030HOBOTO CJosl Kak riaobanbHas mpodiema.
OU3MKO-XUMHUYECKUE Tpoliecchl B Tporocepe. Knumarnueckue mociaencTBUsS M3MEHEHUS XUMHUYECKOIro
coctaBa atmocgepsl. [lapHukoBslii 3 dexT. [TapHuKkoBbIe ra3bl.

Pazoen 4. Ousnko-xuMudeckue mporecchl B ruapochepe ['maponorunyeckuii LUK U CTPOSHHE
ruapocdepbl. OcCHOBHbIE BHIBI NPUPOAHBIX BoA. CrocoObl KiIacCUPUKAUU TNPUPOAHBIX  BOJ.
Munepanuzauusa. OCHOBHblE aHUOHBI M KaTHOHBI. OpraHWyecKkue BelleCTBAa B MPHUPOAHBIX BOJOEMax.
dopMHpOBaHUE COCTaBa NPUPOAHBIX BoA. ATMochepHble ocaaku. PactBopumocts ra3zoB u pH
aTMocdepHbIX ocankoB. IloBepxHocTHBIE BOAbL. PactBopumocTh MuHepanoB. Kpurepuum ycroitumBocTu
MUHEpPAJIOB K BBIIIEIAUYMBaHN0. PacTBopuMOCTh KapOOHATHBIX MOpoJ U pH MOBEPXHOCTHBIX BOI.
[I{emouynocTh. 3akucieHne BOAOEMOB. Bnmsnume pH Ha mpomecchl pacTBOPEHHMS COEAMHEHUMN TSKEIbIX
METAIJIOB M aMOMUHUA. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIA IMOTEHIMAT MPUPOIHBIX BOA. ['paHUIIBI
YCTOHYMBOCTHU BOJIBI. IIpoueccel KOMILJIEKCO0Opa30BaHus B BOJIOEMAX. IIpuponnsie
KoMILIeKcooOpa3oBarenu. TpaHchopMmarysi MOBEPXHOCTHO-aKTUBHBIX BEIIECTB B IPHPOJHBIX BOJAX.
Tpanchopmanuss HepTrn MW TpoaykToB ee mepepadoTku. CosieBoil OanmaHc okeaHa. TepMmoxanuHHas



mupKyisnus. BzaumoneiictBue atmocdepsl U okeana. ['onabderpum, Snb-HuHb0 1 riaobanbHble H3MEHEHHS
KJIMMATa.

Pazoen 5. ®usuxo-xumuueckue mpouecchl B sutochepe CTpoeHHE U COCTaB JIUTOCHEPHI.
Munepansl. 'opubie nmopoasl. [Ipouecchl BoiBeTprBaHus U mouBooOpazoBanus. [lousa. Mopdonoruueckue
npu3Haku noyB. OpraHuyeckue BemecTBa B mouyse. ['ymycoBbie U (hyJIbBO-KUCIOTHI. DIEMEHTHBINA COCTaB.
OcHoBHbIe (yHKIMOHATBHBIE Trpynnbl. CTpykTypa mouB. [louBeHHBIE TOpU30HTHI. DPHU3MUECKUE CBOICTBA
nouB. Bogueie pexumbl moyB. HMoHooOMeHHass crmocoOHOCTh MOYB. EMKOCTH KaTHOHHOTO OOMeEHa.
HacpiieHHOCTh 110YB  OCHOBaHUAMH. KHCIOTHOCTH MOYB, BUABI KHUCIOTHOCTU. CoOeAMHEHUs a30Ta U
dbochopa B TMOYBEHHOM clIo€. MHKPOIJIEMEHTHI. 3aKIOYCHHE. YCTOMYMBOCTP W HEYCTOWYHUBOCTH
JMHAMUYECKHUX cucTteM. buocdepa xak nuHamuyeckas cucrema. CHCTEMBbI MOACPKAHUS KU3HU U CHCTEMBI
NOJ/Iep)KaHUsl [UBWIM3AUKU. LMKIMYHOCTE mporeccoB B Ouocdepe. Bo3MOKHOCTH HEOOpaTHMBIX
U3MEHEHUHN (U3UKO- XUMUYECKUX XapaKTepucTHK 6uocdepsl. [loHsaTHe 0 IIaHeTapHbIX TPaHUIIAX.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHbIx B akanem.
Bunsl yueOHol paboThl eIMHUIaxX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 72
Konrakrnasi padora (KP): 0.9 32
Jlexumm (Jlek) 0.45 16
[Tpaktuueckue 3ansatus (I113) - -
Jlaboparopust 0.45 16
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CamMocTosiTeIbHOC U3YUYCHHE PA3IeTIOB JUCIIUILIMHBI 1.1 40
Bua koHTpoOJIsA: 3a4eT / IK3aMeH - 3a4eT
B 3agerHbIX B actp.
Bunpr yue6HO# paboThI eIUHUIIAX gacax
O01mas TPyI0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 54
Kounrakrnas pa6ora (KP): 0.9 24
Jlexuuu (JIek) 0.45 12
[IpakTuueckue 3ansatus (I113) - -
JlaGopaTopust 0.45 12
CamocrositesbHas padora (CP): 1.1 30
Pedepar - -
CaMocCTOSITENIbHOE U3YUYEHHE PA3/IEIO0B TUCIUIUINHBI 1.1 30
Bua koHTpoJs: 3a4eT / IK3aMeH - 3ayeT

AHHOTanus padoyeil NPOrpaMmbl AU CHUILTHHbBI
" MeTpoJiorusi, cTaHAapTH3anus U ceprudukanus’
(51.B.AB.04.01)

1. Hesn AMCHUIVIMHBI — COCTOUT B CO3JaHMM Yy OOYYAIOUIMXCS YCIOBHH JUIsI TpUOOpETEHHs
HEOOXOUMBIX JIJISl OCYILECTBICHUS MPO(ecCHOHAIBHOM NIeATENbHOCTH YPOBHS 3HAHUN, YMEHUN, HaBBIKOB,
OTIbITA JI€ATENHHOCTH U MOATOTOBKH K 3aIIMTE BHIMTYCKHON KBaTU(UKALHOHHON PaOOTHI.

2. B pe3yJbTaTe H3y4YeHHs AUCHMILIUHBI 00y4YaIOLIHUICS 10 MPOorpaMMe CreNMAJIUTETA J0JIKeH:

- Obnaoams cnenyromumu npodeccuonansubivu (I1K) komnerenuusimu:
[IpodeccronanbHbIX:

—  CIIOCOOHOCTBIO K pEIIEHHIO NPO(PEeCCHOHATBHBIX IMPOU3BOACTBEHHBIX 33/1a4, BKJIFOYAIOLIMX
pa3paboTKy HOPM BBIPAOOTKM M TEXHOJOTMYECKMX HOPMATHBOB PACXOJ0BaHMS ChIPbsS, MaTE€pHUaloB H
SHEPreTUYecKUX 3aTpar, obecrneueHue TpeOOBaHMU MO CTaHIAPTHU3AMM, cepTU(UKAIMM U KadeCTBY
IPOIYKIIUH, COBEPIICHCTBOBAaHNE KOHTPOJIS TeXHOIorn4eckoro npouecca ([1K-4);

Snamo:

— HOPMAaTHBHO-TEXHHMYECKYI0  0a3y  uid  pa3pabOTKM,  OKCIUIyaTalldd M XpaHEHHS



JHEPrOHACHIICHHBIX MAaTEPUAJIOB U U3/IEIHH;

— TEXHHUYECKHE pEerjJaMeHThl sl 0e30MacHOro oOpalleHHsl YHEPrOHACBHIIECHHBIX MaTepUanoB U
N30SI,

— METOAbl W TPHUOOpPHI IS HWCCIEAOBAHHS U OLEHKH HPPEKTHUBHOCTH HHEPTOHACHIIICHHBIX
MaTE€pUAJIOB U U3EIIUN;

—  3aKOHOJATENIbHYIO 0a3y cepTUUKAINH;

Ymemn:

— pa3pabarbiBaThb MEpONPHUATHS 1O OOECIEYEHUIO KauyecTBa BBIMYCKAEMOH MPOAYKUIUU U
KOHTPOJIIO HAJl UX BBIIOJHECHHUEM,

—  TOTOBMTbH U KOPPEKTUPOBATH TEXHOJIOTMUECKYIO JOKYMEHTALIMIO;

—  BHEJPATH HOBBIE PELIENITYPbI, METOMKH, HOBBIE CTAaHAAPTHI, HOBBIE IIPUOOPHI;

—  OpraHM30BbIBATh M YYaCTBOBAThH B UCIBITAHUSAX TOTOBOM MPOIYKIUH.

Braoemy:

—  pa3paboTKOH METOJMKM M TMpOrpaMMbl IPOBEIEHHUS HCCIEAOBAHUNW WHIUBUAYAIbHBIX MU
CMECEBBIX B3PBIBUATBIX MaTEPUAJIOB;

—  KOHTPOJIEM NapaMeTPOB TEXHOJIOTMUYECKUX IPOLIECCOB UX MOTY4YECHHUS;

— CHHTE30M M HCCIIEOBaHUWEM (DHU3MKO-XMMHUYECKHUX, B3pPBIBYATHIX M (PU3HKO-MEXaHUYECKUX
CBOMCTB MHJIMBUyaJbHBIX U CMECEBBIX B3PbIBYATHIX MaTEPUAJIOB.

3. KpaTtkoe cogep:xaHue TUCHUILIHHBI:

Paznen 1.

OcCHOBHbIE MOHATHUS U TEPMUHBI METpoJoruu. BocnpousBeneHne equHUL GU3UUYECKUX BEIUYUH U
€IUHCTBO U3MepeHnid. HopmMupoBaHre METPOIOrMYECKUX XapaKTEPUCTUK CPEICTB U3MEPEHUM.

Paznen 2.

OcHOBBI ~ MeTposiorndyeckoro obOecrnedeHus. HopmaTHBHO-IpaBOBBIE  OCHOBBI ~ METPOJIOTHH.
MeTtponoruueckue opratbl, ClIy:KO0bl 1 opranu3anui. MexayHapoIHbIE METPOJIOTHYECKUE OPraHU3aLUH.

Pasznexn 3.

I'ocynapcTBeHHBII METPOJIOTMYECKM KOHTposib W Han3op. IloBepka cpeacts u3MEpeHMI.
KambpoBka cpenctB m3mepenuil. Metponormueckas arrectanmus CH. Merponorudeckas 3KcrnepTH3a
HOPMAaTHUBHO-TEXHUYECKON JOKyMEHTaluuu. METOOuKN BBINIOJIHEHUS HM3MepeHuil. BHeapeHue craHmapToB
HCO 5725 B npakTUKy METPOJIOTUUECKOTO 0OECTICUCHHUSI.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akanem.

Bunpr yue6HO# paboThI eIUHUIIAX gacax
O0mas TPyI0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
Konraktnas pa6ora (KP): 0.9 32
Jlexuuu (JIek) 0.45 16
ITpaktryeckue 3anstus (I13) 0.45 16
JlaGopaTopust - -
CamocrositesbHas padora (CP): 2.1 76
Pedepar - -
CaMoCTOSTENbHOE U3YUEHHUE PA3AETIO0B TUCIUIUIMHBI 2.1 76
Buja xkouTpoJisi: 3a4er / 3k3amMeH 1 Ok3ameH (36)

B 3aueTHBIX B actp.

Bunst yaeGHoI paboTh eMHHIIAX qacax
O01asi TPy10€eMKOCTh IMCHUILUIMHBI 0 Y4eOHOMY IJIAHY 4 108
AyIMTOpHBIC 3AHATHS: 0.9 24
Jlexmm (JIek) 0.45 12
[Tpaktuueckue 3ansatus (I113) 0.45 12
Jlaboparopust - -
CamocrositesbHas padora (CP): 2.1 57
Pedepar - -
CamocTosITeTbHOC H3YUYCHHUE Pa3/ICTIOB TUCIIUILUIMHBI 1.1 57
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 Jk3ameH (27)




AHHOTanUs padoyeil NPOrpaMmMbl JUCUUILIIHHBI
" MupoBasi JKOHOMHKA"
(h1.B.J1B.04.02)

1. esab u3yveHus: TUCHUILIMHEL "MUpoBas 3KOHOMUKA" — IOJATOTOBUTH CIIELUATINCTOB K
BBINOJIHEHHIO TPO(ECCHOHANIBHBIX 3a/1a4 B 00J1aCTH OpraHU3alMy B3aUMOJICHCTBHS C BHELIHEH Cpeon.

2. B pe3yJibTaTe H3y4yeHHs TUCUMILIMHBI 00y4YaIOIIUIics M0 mporpaMmme

CIELMAJIUTETA JOJIKEeH:

Obaaoams crienyromumu npodeccuonansabivu (I1K) komMneTeHnusIMu:

- CIIOCOOHOCTBIO HCIIOJIB30BaThb OCHOBBI SKOHOMUYECKMX 3HAHHUH B pPa3IM4yHbIX cdepax
xusHenesatenpHoctd (OK-4);

- CIIOCOOHOCTBIO K PEIIEHHI0 IPO(QECCHOHATIBHBIX MPOU3BOACTBEHHBIX 3a/1a4, BKJIIOYAIOIINX
pa3paboTKy HOpPM BBIPA0OTKM M TEXHOJIOTMYECKHMX HOPMATHBOB PACXOJOBaHHS CHIPbS, MaTEpPHUAIOB H
PHEPTreTUYECKUX 3aTpar, oOecreuyeHne TpeOOBaHM MO CTaHAAPTH3AIMH, CEePTU(UKALUU U KAYeCTBY
HPOAYKIIMH, COBEPIICHCTBOBAHUE KOHTPOJIS TeXHOJIoruueckoro mnporecca (I1K-4);

3nams:

- CYIIHOCTb, CTPYKTYPY, TEHAEHIIMM U OCHOBHBIE 3TaIlbl Pa3BUTUS MUPOBOT'O X0341CTBa; TEOPUIO U
NPaKTUKY Pa3BUTHS MEXKIYHAPOIHON TOPTOBIHM TOBAPAMH U YCIYT'aMH; CYITHOCTb, OCHOBHBIE ()OPMBI U
HOCJIEICTBHSI MEXIYHapOAHON MUIpallK KaruTana U paboueil cuibl; 0COOEHHOCTH U OCHOBHBIE TEHICHIIUU
Pa3BUTHS MEXIYHAPOAHBIX BATIOTHO-(MHAHCOBBIX OTHOIICHHUI; COBPEMEHHOE COCTOSIHUE U MTEPCIIEKTUBBI
pa3BUTUS UHTETPALIMOHHBIX OTHOIIEHUI B MUPOBOM XO3S5MCTBE;

- MECTO U pojib Poccuu B cucteMe COBPEMEHHBIX MEKYHAPOAHBIX OTHOILEHUI; POJIb XUMUYECKOTO
KOMIUIeKca B Mupe u Poccuy;

Ymemo:

-OLICHUBATh M aHAJIM3UPOBATh HH(OPMALMIO O COCTOSHUM U MEPCIIEKTUBAX Pa3BUTHI MUPOBOTO
XO3SMCTBA;

-OIIPENIENSTh COCTOSHAE U OCHOBHBIE TEHACHIINN U3MEHEHNSI KOHBIOHKTYPBI MUPOBBIX PBIHKOB, HX
BJIMSTHUE HA Pa3BUTHE HAIIMOHAIBHBIX XO3S5IICTB U OT/AEIbHBIX HMHHOBALIMOHHBIX TPOEKTOB;

- IO3ULIMOHUPOBATh NHHOBAIIMOHHBIE PEIICHNS HA BHEIIHUX PHIHKAX;

Braoemy:

- HaBBIKaMU OLIEHKHU 3(pPeKTUBHOCTH ydyacTusi Poccuu B cucteMe MUpPOXO3sICTBEHHBIX CBS3EH,
aHaJIM3a MEePCIEKTUB JAIbHEUIIIEH HHTErPallii S5KOHOMUKU P® B cucteMy MUPOBOIO XO31CTBa;

-OCHOBHBIMU METOJMKAMHU PAacyeTa I0Ka3aTeaeil pa3BUTHSI MUPOBOTO X0O35IICTBa U METOIaMU
IPOJBUKEHHS] HTHHOBAI[MOHHBIX TEXHOJIOIMYECKUX PEIIEHUI Ha BHEIIHUX PhIHKAX.

3 Kparkoe coaep:kanue QU CHUNITHHBI

Paspen 1. OcHOBHBIE TEHACHIIMH PA3BUTH MHUPOBOI0 X03(HCTBA

MupoBoe X03HCTBO: CYIIHOCTb, CTPYKTYpa, CYOBEKTHI U 3Talbl pa3BUTus. [IpupoaHo-pecypcHblit
IIOTEHIIMAJI MUPOBOT0O X03s1cTBa. Mecto Poccun B MUPOBOM SKOHOMHUKE.

Pa3nea 2. Cucrema coBpeMEHHBIX MEKIYHAPOIHBIX JKOHOMHYECKHUX OTHOLICHHUI 1
3aKOHOMEPHOCTH ee pa3BUTHA X0351cTBA. POk XxuMuueckoro komiuiekca B Mupe u Poccun. ['pymmsr
CTpaH B MUPOBOM XO0351CTB
MupoBas TOprosiisi Kak popma MeKIYyHAPOJHBIX IKOHOMUYECKUX OTHOIIEHUH. MHUpPOBOI PBIHOK: MOHSTHE,
CTpYyKTypa U uH(ppacTpykTypa. Toprosas nonutuka. Ponb orpanndyenuit B pa3BUTHH XMMUYECKOTO
KOMIUIeKca. MexnyHapoaHoe nepemMerienre (akTopoB MPOU3BOJICTRA.

[InarexHblif 6ananc. BanoTHO-kpeauTHBIE OTHOIIEHHS. IHTEerpalimoHHbIe MPOLIeCChl B MUPOBOI
SKOHOMHKE M MEXKIyHapOIHbIE 5JKOHOMHYECKH OpraHu3anuy. MexyHapoaHas 5JKOHOMUYECKast
MHTETpaIs: TEHACHIUN U IePCIEKTUBBI. MeX1yHapoJHbIE SKOHOMUYECKHE U (PMHAHCOBBIE OpraHU3alluH B
CUCTEME MEXAYHAPOIHBIX IKOHOMUYECKHX OTHOIIECHUH.



4. 0O0beM y4eOHOH JUCIHIJIMHBI

Bunbr yue6HOM paboThI

B 3aueTHBIX

B akageM. yacax

CIMHULIAX
O01mas Tpy10eMKOCTh JMCHUILIHHBI 0 Y4e0HOMY IJIAHY 4 144
KonraktHas pa6ora (KP): 0,9 32
Jlextuu (JIek) 0,45 16
ITpaxtrueckue 3ausatus (I113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Bunbl camocTosTebHOM paboTh

Buja koHTpOJISI: IK3aMeH 1 36

Bunbl yueOHOM paboThI

B 3aueTHBIX

B actp..uacax

eIUHULIAX
O0mas TpyA0eMKOCTh JMCIHIIJIUHBI 10 Y1eOHOMY IJIAHY 4 108
KonraktHas padora (KP): 0,9 24
Jlexumu (Jlek) 0,45 12
[TpakTueckue 3anstus (I13) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
Buapl caMocTOSITEIIBHOM PaObOThI

Bua koHTpOJIAA: 3K3aMeH 1 27

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNITIHHBI
" MexaHu4ecKue Mpouecchl M annaparbl 1JIs1 TEXHOJOTHH MOJIUMEPHBIX KOMIIO3HI[UIi, IOPOXOB U

TBePJbIX PAKETHBIX TOILIUB"
(b1.B.1B.05.0))
1. lesb10 AUCHUIIMHBI ABIIETCS GOPMUPOBAHUE Y CTYIEHTOB OCHOB MHKEHEPHOT'O MBILUICHHUS.

2. B pe3yJbTaTe U3yYyeHHs AUCHUILIUHBI 00YYaIOLIUICS 10 MPorpaMMe CrenHAJIUTEeTa J0JIKeH:

Obnaoams  cnenyromumu  obmernpodeccuonansupiMu  (OIIK) u  mpodeccuonansasiMu  (I1K)
KOMTICTCHITHSIMH .

- CIMIOCOOHOCTBIO MCIOJIH30BaTh MAaTEMAaTHYECKHIE, €CTECTBEHHOHAYUHbIE M HWH)XCHEPHBIC 3HAHUS
JUTSt peleHus 3aJa4 CBOEH npodeccuoHanbHOM JESTEIIbHOCTH
(OIIK-1);

- CHOCOOHOCTh Mpo(ecCHOHATBHO HCIOJb30BATh COBPEMEHHOE TEXHOJOTHMYECKOE U
aHaMTHYeCKoe O00OpyAOBaHUE, CIOCOOHOCTh K MPOBEACHUIO HAYYHOTO HCCIENOBAHUS W aHAIU3y
HOJIyYEHHBIX TIPH ero nposeneHuu pesynbratos (OIK-2);

- CHOCOOHOCTH MPOBEPSITh TEXHHUYECKOE COCTOSTHUE OO0OpYIOBAaHUS, OPraHU30BLIBATH €ro
npoQUIaKTHUECKUE OCMOTPHI U TEKYIIUHA PEMOHT, TOTOBHOCTh K OCBOCHHUIO M JKCILTyaTallul HOBOTO
obopynosanus (ITK-2).

3namo:

—  TEOPETHYECKHE OCHOBBI IIPOLIECCOB U3MENBUYECHHS U CMEILICHHUS;

—  KOHCTPYKIIUM WM TPUHIUIBI JEHCTBHS OCHOBHBIX COBPEMEHHBIX MAIIWH JJIS M3MEIbUEHUS |
CMEIIICHUsI MaTepUasoB;

—  METOJMKHU pacyeTa TEXHOJIOTHYEeCKOro 000pya0BaHHUS.

Ymemo:

— TPOBOAUTH MEXaHWYECKHE pacueThl JJIEMEHTOB MAIIMH /s HW3MENIbUCHHUS U CMEIICHHUS
MaTepUaoB.

Braoemy:

—  HaBBIKAMH aHAJN3a MEXaHUYECKUX MPOILIECCOB XUMUYECKUX MMPOU3BOJICTB;

—  TEXHOJIOTMYECKHMMH pacyeTaMH 000pyIOBaHMUS;

—  pacueTramu TUIIOBBIX J€Tajel MAaIllMH, MOJIb3YSICh cipaBo4HOM uTeparypoi u ['OCTamu.



3. Kpartkoe cofep:kaHue A CHUIINHBI:

Beenenne

Poine npeamera "MexaHnueckue MpoLEecchl U anmnapaTbl XUMUYECKOH TeXHOJIOruu" B (GOpMUPOBAaHUU
MH)XXEHEpa XUMHUKa-TEXHOJIOTa. "MeXaHWYecKue MpoLEecChl U annaparbl XMUMUYECKONH TEXHOJIOTMU' —OCHOBA
JUIsl TIDPOEKTHPOBAaHUS HOBBIX M COBEPIICHCTBOBAHMS JEHCTBYIOIIMX TEXHOJIOTHYECKUX YCTAaHOBOK
XUMHUUYECKHUX IPEIIPUIATUH.

Pazgen 1. U3MesibueHUe TBEPAbIX BeLIECTB

Ou3nKo-MexaHU4eCKue CcBoiicTBa MaTepuasioB. CrocoObl u3MenbyeHHs. TeopuH H3MeIbYeHUs.
JpoOunku, paspyuiarmonue MaTepuall ckaTHeM (ILEeKOBbIe, KOHYCHbIE, BaJIKOBbIE). JpoOMIIKM yaapHOTro
neictBuss  (pOTOpHbIE W MOJIOTKOBBIE JAPOOWIIKM, NajlbLEBble HW3MENbUUTENH). MaluHbl yAapHO-
UCTHUPAIOIEro JEHCTBHS (MENBHUIIBI C Bpam@aromuMmcs OapabaHoM, BHOPALMOHHBIE MEJBHUIIBI).
M3MenbunTeny pa3JaBinBaroOIIero U HCTUPAIOIIETro JeicTBUs (OeryHHbIC MEJIbHUIIBI, KATKOBO-TapebyaThble
U3MEIBUYUTENHN, OucepHple u3Menpuutenu). CrpyiliHble MenbHUIBL. OOIacTb NPUMEHEHMS, HPHUHIINII
JelcTBus, KilacCU(pUKaLUS.

Paznen 2. Cmemenue.

ITponieccel cmemenus. Knaccudukauusa cmecureneil. CmelieHHe BBICOKOBA3KUX —IOJIHMMEPOB
(uepBsiYHBIC MaIllMHBI, BAJIKOBbIE MalIuHbl). CMecuTenu nepuoaudeckoro aeiicrsus. Kuneruka nporeccon
cmemeHus. CMelleHue chlnyynx marepuaioB. bapaGanubie cmecutenu. YepBAUHO-JIONACTHBIE CMECUTENH.
Jlentounsle cmecurenu. beryHkoBele cMmecuTenn. L[UpKyIsSIUMOHHBIE CMECHUTENM C IICEBIOOKMKEHHEM

CBIIIy4ero MaTepuana OBICTPOBPAILAIOIIUMCS POTOPOM. Y CPEIHUTEIH.

Cmecurtenu HENpepbIBHOIO

JECUCTBUS. FpaBI/ITaI_[I/IOHHHe CMCCUTCIIN. BI/I6paL[I/IOHHBIe CMCCHUTCIIN. HpHMOTO‘lHHe CMCCHUTCIIN.

4. O0beM y4eOHOMH JUCHUIINHBI

B  3auérnnix | B akazem.
Bunpl yue6HOM paboThl eIUHUIIAX gacax
OO11ast TPYA0EMKOCTh AUCHUILIMHBI 10 Y4eOHOMY IIJIaHY 2 72
Konrakthas patdora (KP): 0.9 32
Jlexmm (Jlek) 0.45 16
[Tpaktuueckue 3ansatus (I113) 0.45 16
Jlaboparopust - -
CamocrositesbHas padora (CP): 1.1 40
Pedepar - -
CamocTosiTeIbHOE U3YUYCHHUE Pa3/IeTIOB TUCIIUILUIMHBI 1.1 40
Bupa koHTpoJsi: 3a4éT / 3k3aMeH - 3auér
B 3ay€rHbIX B actp.
Buapr yueGHOI paboTh eIUHUIIAX gacax
O01mas TPyI0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 54
Konrakrhasi pa6ora (KP): 0.9 24
Jlexuuu (JIek) 0.45 12
[Tpaktuueckue 3anstus (I113) 0.45 12
Jlaboparopus - -
CamocrositesbHas padora (CP): 1.1 30
Pedepar - -
CaMoCTOSTENBHOE U3YUYEHHUE PA3/AETIO0B TUCIUILIMHBI 1.1 30
Buja xkouTpoJisi: 3a4ét / 3k3amMmeH - 3auéTt




AHHOTaNUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
" AHAJIM3 TEXHOTE€HHOTI'0 pUcKa"
(b1.B./1B.05.02)

1. Heap aucuMmiuHbl — GOPMUPOBAHME KOMIUICKCA 3HAHUMU, MO3BOJIIONINX OICHUTh PUCKUA OT
XO3SUCTBEHHON JESATENILHOCTH 4YeJOBEeKa M COMYTCTBYIOIIUX €il ()aKTOpPOB XMMHYECKOrO0 U (PU3UUECKOIrO
BO3JICHCTBUS, a TAKXKE MPEIOKUTH HOBBIC MPOIIECCHI, MTO3BOJISIONINX CHU3UTh TEXHOTEHHBIM PUCK U yIIEpO
OT HETO.

2. B pe3yabTaTe M3y4eHUs IMCUUILINHBI 00y4YaIOIMIACA 0 MpOorpaMMe CHelUAJINTETAa J0JKEeH:

Obaaoams crienyromumu oomekynsTypHbiME (OK) 1 mpodeccronanpapiMu (ITK) kommereHusMU:

- TOTOBHOCTBIO JECHCTBOBAaTh B HECTAaHIAPTHBIX CHUTYalMAX, HECTH COLMUAJIBHYI0 M 3TUYECKYIO
OTBETCTBEHHOCTD 3a npuHsThIc pemeHus (OK-6);

- CIIOCOOHOCTBHIO JOOMBATHCS COOJIIOICHUS HOPM OXpPaHbl TpyZa, MPaBWJI TEXHUKH O€30MacHOCTH,
NPOM3BOJICTBEHHOIN CAHUTAPHH U TIOXKapHOH Oe3omacHocTy Ha pabouem mecte (ITK-3).

3Hams:

- BUJIBI (DAKTOPOB BPEHOTO BO3/ICHCTBUS;

- KJ1IacCU(UKAIINIO, UICTOYHUKU U OOBEKTHI PUCKOB;

- 0COOEHHOCTH PUCKOB XUMHUYECKOTO U (PU3UIECKOTO (B TOM YHCIIE PaJHAIlMIOHHOTO) BO3ICHCTBUS Ha
YEJIOBEKa U OKPYXAIOLLYIO Cpeay;

- OCHOBHBIE KOHIIEMIIMHU YIPABIICHUS] PUCKAMU;

- KOJINYECTBEHHBIE METO/Ibl aHAJIN3a PUCKA;

ymemsw.

- onpenenats BJIK,, ; XUMUYECKHX COEIUHEHHH;

- onpenenarh XIIK eop, XMMUYECKUX COEAMHEHUM;

- pacCUMThIBaTh aKTUBHOCTh PAJMOAKTUBHOIO [IpENapara;

- pacCYMTHIBATh MHAMBUIYATbHBINH PUCK HA OCHOBE CTATUCTUYECKUX JAHHBIX;

e1a0emn.

- METOJIUKOW YKPYMHEHHON OIIEHKH YKOJIOr0-3KOHOMHUYECKOTO yIiepOa OT 3arps3HeHHS
OKpY’KaroIllel cpebl MPEAIPUITHEM.

3. KpaTkoe coaep:kanue QuCHUNIHHBI

Pa3nes 1. TokcnkoJ10rust 1 XUMHUYECKHH PUCK

HUcrounnku cymiecTBoBaHUs KM3HM Ha 3emuie.  KpyroBopoTsl  BemecTB B NPUPOJIE
(OMOTeOXUMUYECKUE ITHKIIBI).

®dakTopsl BpemHOro Bo3AccTBUA. Ocoboe MECTO XHMHUYECKMX HAayK B ONUCAHUU BPEIHOTO
BO3JCHCTBUSA. Y YEHHUE O BPEIHOM JICHCTBUHU BEIIECTB.

Toxcukonorus. Hampasnenus Tokcukonoruu. Bpennoe BemectBo. ¢ deKTsl BO3AEHCTBUS BELIECTB:
KCEHOOMOTHKH, 3aMeHsieMble BellecTBa. TOKCHUHOCTh M OmacHocTh. Kiaccudukaius BpeOHBIX BEIIECTB.
LDso, LCso. KpuBas "mo3a-addexr”. Mexanusm neicTBUS BpeAHBIX BemiecTB. Da3bl BO3JACHCTBHS BPEIHBIX
BEILIECTB.

Toxcukomerpus. IloporoBas wu OecrmoporoBas KoHueniuu. [omeocra3. OOpaTHas CBS3b.
ToslepaHTHOCTS.

ITAK. TIAK ¢, ITAK, ., HAK, 5, BAK, 5. IIAK,, ITIK, «, BIIK, XTIK, BII.

OMIUpPUYECKHE TpaBWJIa OLEHKHM TOKCHYHOCTH coeAuHeHuil. (OCOOEHHOCTH TOBTOPHOTO
BO3JICHCTBUS BPEAHBIX BEIIECTB: amanTamwus, Kymymsus. Cencubunuzanus. KoMOuHUpoBaHHOE JIeHCTBUE
BpPEJIHBIX BEILIECTB: CYMMAIlUsl, CHHEPTU3M, aHTarOHU3M.

XUMHYECKUE  OMAaCHOCTH. XHMMHYECKHE  ONAaCHOCTHM  HOBBIX  TexHojoruid.  OmnacHocTu
HAaHOTEXHOJOTHM. J[eMCTBUS MO CHUKEHUIO XUMUYECKOTO PHUCKA.

Pasznea 2. Monnsupymoiee uzjayuyeHue U paIMalMOHHbIH PUCK

Knaccudukanus wsnyuenuit. Knaccuduxanus wonusupyoomux wuznyderuin. Hykmun. W3otorsl,
1300aphbl, U30TOHBI.

PagunoaktuBHOCTh. CTaOMIBHBIE U PATMOHYKIUABL. ICTOYHUKY PaTuOHYKIUIOB.

PamnoakTtuBHBI pacnaa. THIBI paguoaKkTHBHOTO pacmaga. 3aKOH PaJMOAKTHUBHBIX CMEIIEHUHN
(mpaBuno pamuoakTuBHBIX cMemiernii Commu u  ®@asiHca). PagmoaktuBHBIE psafgsl.  [IpoHuKaromas
CMOCOOHOCTh MOHU3UPYIOIUX U3TYUESHUH.



3akoH paauoakTuBHOro pacnazga. Ilocrosunas pacnaga. [lepuon monypacnanga. CpegHee Bpems
JKU3HU. AKTUBHOCTb.

Henenue saep. SAnepHsie nenHeie peakuuu. SnepHeiii B3pbiB. Kputnueckas macca. Ilopaxkaroniue
daxTopsl simepHOro B3phIBAa. SnepHbiii peaktop. Ilpuponnsii simepHblii peaktop B Okjo. ATOMHas
anekrpocrannus. Dpdexr Basunosa — Uepenkosa.

DddekTsl nercTBUS HOHM3MPYIOIMX wu3aydeHud. [lormoménHas mo3a. DKCHO3WMIMOHHAS J103a.
DOKBHUBaJICHTHAs 103a. DPQeKTHBHAS SKBUBaJEHTHas no03a. KosuiektuBHas >QQeKTHBHAS SKBUBAJICHTHAS
no3a. [IpenensHo gomyctumas no3a.

Pannoouonornueckue 3¢ dektsl. Pagnodbronornueckue 3 GHeKThl Py MaJIbIX 103aX. PaguanmoHHBIN
ropmesuc. PannoOuonoruueckuii mapaokc.

PannoaktuBHOe 3arpssHenue. Kpynueiinve paaraliioOHHbIE aBapUU.

JlozumeTpudeckue mpudOpsbI.

Paznen 3. Anajan3 puckon

YcroitunBoe pa3ButHe W Oe3omnacHOcTh. OmacHocTh. TakcoHomus omacHocted. Kitaccudukanms
puckoB. Ilpuponnbiii puck. TexHoreHHblil puck. Paguanuonnbiii puck. Xumudeckuil puck. OCHOBHbIE
MPUHIUIIBI OLEHKH pHUCKAa BO3ACHCTBUSA XUMHUYECKUX COECIUHEHHMH. XMMHYECKUN KaHLIEPOTCHHBIA PHCK.
XHUMHUYECKUN HEKAHIIEPOT€HHBIA PUCK.

Knaccudukanus ypoBrei pucka. LleneBoit puck. KonmuecTBeHHBIE METOIBI aHaNM3a pUcKa. [lepeBo
coObITHii. JlepeBo 0TKa30B.

NunuBunyanbueiii  puck. KomtektuBHbii  puck. ConuanbHbld  puck. [loTeHnmanbHbIN
TEPPUTOPUATBHBIN pUCK. DOHOBBIN PUCK.

Konnenmus abcontorHoit 6e3onacHocTy. KoHIenuys npuemMiaeMoro pucka.

KpyrHbIe TeXHOTEHHBIC KaTaCTPOQHI.

OueHka, aHaJIU3 U YIPaBJICHUE PUCKOM.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3auéTHBIX B akanem.

Bunpsl yaeOHOM paboTh eIMHULIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 2 72
KonTaktHas padora (KP): 0.9 32
Jlextuu (JIek) 0.45 16
[Tpaktryeckue 3anstus (I13) 0.45 16
JlaGopaTopus - -
CamocrositesbHas padora (CP): 1.1 40
CaMoCTOATENbHOE N3YUYEHHE PA3AEIOB TUCIUILIMHBI 1.1 40
Buja koHTpOJISi: 32a4€T / IK3aMeH - 3auér

B 3auéTHBIX

B actp. gyacax

Bunet yueOHoI pabOThI eANHULAX

O0mas TPyA0EMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 2 54
KonraktHas pa6ora (KP): 0.9 24
Jlexumnm (Jlek) 0.45 12
[TpaxTnueckue 3anstus (I113) 0.45 12
JlaGopaTtopust - -
CamocrositesbHas padora (CP): 1.1 30
CaMoCTOsITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUTHHBI 1.1 30
Buja koHTpOJIsi: 3a4€T / IK3aMeH - 3auér




AHHOTaNUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
" Ynpasienue kauecreom JHM"
(b1.B.AB.06.01)
1. Heaun aucuunauHbl — GOPMUPOBAHHUE Y CTYACHTOB 3HAHHWS OCHOB HAYKH O TONYYCHHH U
nepepaboTKe MOJMMEPHBIX KOMIIO3UTOB PAa3IMYHOTO Ha3HAuUeHUs, MepepadaThiBaeMbIX B TOTOBbIC M3/ENIUS
MCTOJOM MPOXOAHOI'O NPCCCOBAHUA U 06J1a11a}01m/1x YIIYHYHICHHBIMU TCXHOJIOT'MYCCKUMU IMapaMCTpaMu.

2. B pe3yabTare u3yueHus JUCIUITHHBI 00yUYaOIMiics M0 MPOrpaMMe CelHATUTETA I0JIZKeH:
Obnadams cnepyromumu  odmenpodeccuonanpabivu  (OI1K), npodeccuonansubiMu  (I1K) u
npodeccuonansHo-crnennanuupoanubiMu ([1ICK) komnereHmsamu:

- CIOCOOHOCTBIO WCIIOJNB30BAaTh MAaTEMATUYECKUE, €CTCCTBCHHOHAYYHBIC M WH)KCHEPHBIC 3HAHHUS

JUISL PEIeHus 3a71a4 cBoeil mpodeccronanshoi aesrenpaoctr (OITK-1);

- CINOCOOHOCTBIO  MPOPECCHOHATBHO  HCIOJB30BaTh  COBPEMEHHOE  TEXHOJOTHMYECKOE U
AHAIUTUYECKOE O0OpYyIOBaHHE, CIIOCOOHOCTHIO K IPOBEJICHUI0 HAYYHOTO UCCIIECOBAHMUS M aHAIU3Y
MOJIYYCHHBIX TPH €ro npoBeaeHuu pe3yinbratos (OITK-2);

- CIOCOOHOCTBIO OCYIIECTBISITh TEXHOJOTMYECKUI IMPOILIECC B COOTBETCTBUU C PETJIAMEHTOM H
UCIIOJIb30BaTh TEXHUYECKHUE CPEICTBA JIJIi KOHTPOJIS €r0 OCHOBHBIX MapaMETPOB, CBOMCTB CHIPhS M TOTOBOM
npoaykiuu (ITK-1);

- CHOCOOHOCTBIO TIPUMEHSTH COBPEMCHHBIC METOJBI HCCIICIOBAHUS, MPOBOAWTH CTAHIAPTHBIC WU
cepTU(UKAIIMOHHBIC UCITBITAHUS MaTEPUAIOB, U3ICIUI U TeXHOJornYeckux mporeccos (ITK-11);

-  TOTOBHOCTHIO CHHTE3MPOBATh W UCCICNOBATh (DU3MKO-XUMUYCCKUE, B3phIBYATBIE W (DH3UKO-
MEXaHUYECKHUE CBOMCTBA YHEPrOHACHIIICHHBIX KOMIIOHEHTOB MOPOXOB U TBepAbiX pakeTHbiX Torums (IICK-
2.3);

-  TOTOBHOCTHIO TPOBOAUTH CTAHJAPTHBIE U CEPTU(DUKAIIMOHHBIE HCHBITAHUS MOPOXOB, TBEPIBIX
PaKETHBIX TOILIMB, OJMMEPHBIX KOMIIO3UITMOHHBIX MaTEepUaIoB U u3aenuii Ha ux ocuose ([1ICK-2.4).

3Hnams.

- OCHOBBI HayKH O TIOJYYEHUH M TIepepabOTKe MOJUMEPHBIX KOMIIO3UTOB PA3IMYHOTO HA3HAYCHWSI,
nepepabaTbiBaeMbIX B TOTOBBIE M3AHIMS METOAOM TPOXOAHOTO TPECCOBaHUS U  OO0JaJaI0NIUX
YIYYIIEHHBIMA TEXHOJIOTHYECKUMH U IKCIUTYaTAIIHOHHBIMA XapaKTePUCTHKAMH.

Ymemns:

- ONIPEIEISITh B3aUMOCBSI3b PEOJIOTUICCKUX, TEXHOJIOTHUECKHUX M SKCIUTYaTAIIHOHHBIX XapaKTEPUCTHK
MOJIMMEPHBIX MAaTepUANOB C HX PEHENTYPHBIMH OCOOEHHOCTSMH, KadyeCTBOM HCXOIHOTO  ChIPbS,
nosrypaOpUKaTOB M BIMSHUEM TEXHOJIOTHUYECKUX JOOABOK HA BBIMICTICPEUHCIICHHBIC TTAPAMETPHI.

Braoemu:

- TEOPETUYCCKUMHU U TPAKTHYCCKHUMH HAaBBIKAMU JUIS Pa3pa0OTKH KOMIIO3HMIIMKA C 3aJlaHHBIMH
PEOJIOTHYECKIUMH U TEXHOJIOTHUECKUMHU CBOMCTBAMH.

3. KpaTkoe coepikanue JMCUHUIIUHBI:

3HavyeHue TUCIUILIMHBI, KaK OJHOM U3 TEOPETUYECKUX OCHOB CHEeMaIbHOM MOATOTOBKH CTYJEHTOB B
00JTacTH CO3/IaHMsI KOMITO3UIIMOHHBIX ITOJIMMEPHBIX MAaTEPHAJIOB C 3alaHHBIMHU CBOWCTBaMH. Posb peonorun
B Ipoleccax CMEIeHUs U TNepepadoTKM MOJMMEPHBIX KoMmmo3uiuil. CBs3b JIUCHMIUIMHBL  C
€CTeCTBEHHOHAYYHBIMH, HH)KEHEPHO-XUMUYECKIMH U CIICIIHATBHBIMU KYypCaMHu.

[IpuMeHeHHe  TaJOreHCOAEpKAIlMX  BEWIECTB  JUIS  YJIYUYLICHHsS  TEXHOJOTHYECKUX U
IKCIUTYaTallMOHHBIX XapaKTEPUCTHK ITOJIMMEPHBIX KOMITO3HTOB.

Buasl Moanuupyomux 3JIeMeHTOOpraHuYeckix 100aBoK. BiusHue 100aBoK Ha MEXaHUYECKUE U
TEXHOJIOTUIECKHE CBOMCTBA TOJIMMEPHBIX KOMITO3UTOB.

KommiekcHoe MOau(pHUIMPOBaHUE CBOMCTB KOMIIO3UTOB € TIOMOIIBIO MOIUTETPAPTOPITUIICHA.

Oco0eHHOCTH MEXaHMYECKOTO IOBEICHUS cMecel MommMepoB. MyNbTHILIETHOE KpeH3epoBaHUE U
C/IBUIOBasl TeKy4ecTh. BiusiHue moauduuupoBanus Ha JeQOpMaLUUOHHO-TIPOYHOCTHBIE XapaKTePUCTUKH
MOJIMMEPHBIX KOMIIO3UTOB TPH OJHOOCHOM DAaCTSHKCHWH, YAapHOM CIBUTE. AYTOTe3WOHHAs MPOYHOCTH
MOJIU(HUIMPOBAHHBIX HAMOJHEHHBIX KOMIIO3MTOB. BinsHue MOIUQPHUIMPOBAHUS HHEPTOHACHIIIEHHBIX
MOJIMMEPHBIX KOMITO3UTOB HAa WX PEOJOTHYECKHE M TEXHOJIOTMYECKHE XapaKTePUCTHKH, BHYTpEHHEE,
BHEIIIHEE TPEHHUE, DIACTUYHOCTh, HAIOPHOCTh (POPMYIOLIMX MPECCOB MPH UX InepepadboTke, K03 UIueHTt
TEXHOJOTUYHOCTH.



3aKOHOMEPHOCTH TOPEHUsI MOIU(DUIIMPOBAHHBIX SHEPTOHACKHIIIEHHBIX MOJTUMEPHBIX KOMITIO3UTOB.
[TpuHIUNIBI CO3AAHUS 3ITACTUYHBIX OTHEMPOBOJHBIX IIHYPOB Ha MOAM(DUIMPOBAHHON MOJUMEPHON
OCHOBE.

4. O0bEéM y4eOHOH JUCHHIJIMHBI

B 3auérnbix B akanem.

Bunaer yue6HOM paboThI €IMHULIAX qJacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4e0HOMY IJIAHY 4 144
KonraktHasi Harpyska (KP): 2 72
Jlextuu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I113) — —
Jlaboparopus 1 36
CamocrositesbHas padora (CP): 2 72
CaMocCTOsATeIbHOE U3YUYCHHUE Pa3/IesIOB JUCITUTIIINHBI, 2 72
MOATOTOBKA K JIA0OPAaTOPHBIM paboTam
Bua xoHTpOJIA: 32a4€T / IK3aMeH — 3auér

B 3auéTHbIx B actp. wacax

Bunsr yueOHOI paboThI €IMHULIAaX
O0mas Tpy10eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY IIAHY 4 108
KonrTakTHas Harpyska (KP): 2 54
Jlexumnm (Jlek) 1 27
[TpakTnueckue 3anstus (I13) — —
JlaGopaTtopust 1 27
CamocrositesbHas padora (CP): 2 54
CamocTosiTeTbHOE U3YYCHHUE Pa3/IesIOB JUCIUTIIINHEI, 2 54
MOJITOTOBKA K 1a00paTOpHBIM paboTam
Buja konTpoJisi: 3a4€T / 3k3amMeH — 3auér

AHHOTanus padoveil NPOrpaMmbl AU CHUIIITHHBI
" CoBpeMeHHbIe (PU3NKO-XUMHYECKHE METOAbI AHAJIN3A
IHEProHACHIIIEHHbIX MaTepUAIOB"
(51.B.AB.06.02)

1. [lean TUCOMIIMHBI.

- 03HAKOMJICHHE C TEOPETUYECKMMH OCHOBAMH M aIlllapaTypHbIM 0(OPMIIEHUEM OCHOBHBIX (PHM3HUKO-
XUMHUYECKHX METOJOB aHalIM3a: MacC-CIIEKTPOMETPHM, ONTHYECKON CIIEKTPOCKONMM U HUMILYJIbCHON
CHEKTPOCKOIHUY SAEPHOTO MarHUTHOTO pe3oHanca (SIMP);

- O3HAKOMJIGHHE C 3aJauyaMH, pEIIaeMbIMH C TOMOUIbI0 XHMHUYECKUX U (PU3UKO-XUMHUYECKUX
METOJI0B aHayIn3a it BD Marepualios;

- OpraHu3anys KOHTPOJIsS KauecTBa LEJIEBbIX TPOJYKTOB U PEAKIIMOHHBIX MacC UX MOJIy4YEHHUS;

- YCTaHOBJIEHHE CTPOEHHUS U OCHOBHBIX (PM3UYECKUX XapPAKTEPUCTHUK HOBBIX COEAMHEHUN;

- UCHOJIb30BaHNE (PU3UKO-XMMHUYECKHX METOJIOB aHaNM3a i oOHapyxeHHus U uneHTudukanuu BO
MaTepuasioB MPU UX HECAHKIIMOHHPOBAHHOM XpAaHEHHH, MEPEBO3KAX W HCCIEOBAaHUU OCTATKOB IOCIIE
B3PBIBOB IS IPEAOTBPAIEHUs TPOTUBOIPABHOM 1€ATEIBHOCTH.

2. B pe3yJbTaTe H3yYeHHs AUCHHUILIUHBI 00yYaIOLIUIiCs M0 MPorpaMMe CeNMAJIUTETA JOJIKEH:
Obnaoams cnenyromumu o6me mnpodeccnonansubiMu (OIIK), nmpodeccuonansubpivu (1K) u
npodeccuonanpHo-crnenuanuzupoanubiMu ([1ICK) komnereHmsmu:

- CIOCOOHOCTBIO HCMOJIBb30BaTh MaTeMaTHYECKUE, €CTECTBEHHOHAYUHblE U WHXKEHEpPHbIE 3HAHUS

JUTS peleHus 3a71a4 cBoeit mpodeccronanshoi aesrenpaoctr (OITK-1);

- CIIOCOOHOCTBIO  MPO(PECCHOHAIBHO  MCIOJIB30BaTh  COBPEMEHHOE  TEXHOJIOTMYECKOe U
AHAIUTUYECKOE O0OpYyIOBaHHE, CIIOCOOHOCTHIO K IPOBEIEHUIO HAYYHOTO UCCIECOBAaHMUS M aHAIU3Y
HIOJTYYSHHBIX TIPH ero mpoBeneHuu pe3yinpratoB (OITK-2);




- CHOCOOHOCTBHIO OCYIIECTBISITh TEXHOJOTMYECKHUI IMPOLIECC B COOTBETCTBUU C PETJIaMEHTOM H
WCIOJIb30BaTh TEXHUYECKHUE CPEJICTBA JJII KOHTPOJISL €T0 OCHOBHBIX IMAPAMETPOB, CBOMCTB ChIPhsl M TOTOBOM
npoaykiuu (ITK-1);

- CIOCOOHOCTBIO TPUMEHATH COBPEMEHHBIE METOJbl HCCIEIOBAaHUS, MPOBOIAUTH CTaHAAPTHBIE U
cepTU(UKAIIMOHHBIC UCITBITAHUS MATEPUAIIOB, U3/ICIUI U TexHoJorndeckux mporeccon (ITK-11);

-  TOTOBHOCTHIO CHHTE3UPOBATh W UCCIENOBATh (DU3MKO-XUMUYECKUE, B3pHIBYATHIE W (DHU3UKO-
MEXaHMYECKHUE CBOMCTBA YHEPrOHACHIIICHHBIX KOMIIOHEHTOB MOPOXOB U TBepAbiX pakeTHbIX Torums (IICK-
2.3);

-  TOTOBHOCTHIO MPOBOJUTH CTAaHJAPTHBIE U CePTU(UKAIIMOHHBIE HCIBITAHUS MOPOXOB, TBEPIbIX
PaKETHBIX TOILTUB, MOJMMEPHBIX KOMITO3UIIMOHHBIX MaTepuayioB u u3nenuii Ha ux ocuose (IICK-2.4).

3uamo:

- TEOPETHYECKUE OCHOBBI COBPEMEHHBIX METOJOB XMMHUYECKOTO U (DPM3UKO-XMMHUYECKOTo aHaiu3a
(U3UKO-XUMHYECKOTO BEICOKODHEPIETUIECKUX BEILIECTB;

- COBpPEMEHHbIE (bU3UKO-XMMHYECKHE u creluaibHble METO/IBI UCCIIeI0BaHUS
BBICOKOAHEPreTUUECKUX BEIIECTB U U3JEIUNA HAa UX OCHOBE;

- METO/IbI UCIIBITAHUN U KOHTPOJIA MapaMeTPOB TEXHOJIOTUYECKUX MPOIECCOB;

- METOJIbI 00OPAOOTKH MOMYUYEHHBIX PE3YJIbTATOB, PA0OOTHI ¢ OMOJIMOTEKAMH CIIEKTPAIBHBIX TaHHBIX U
WX HCIIOJIb30BaHUA Ui uAeHTHPUKauu BD coenunenmii,

Ymemn:

- UCTOJIb30BATh UMEIOIIEECs CHEHaIbHOE 000pya0BaHIE U MPUOOPHI (PU3HKO-XMMUYECKOTO aHaIu3a
1utst uccnenoBanusi BOC u u3nenuii Ha X OCHOBE.

Braoemy:

- HaBBIKAMH TIPOBEACHHS W OpTraHW3ali pPa0OT C WCIOIH30BAHHEM XHUMHUYECKHX U (PH3UKO-
XUMHYECKHX METOJOB aHaju3a [UIs peUIeHUs MPOU3BOACTBEHHBIX, HAay4YHO-HCCIEAOBATEIbCKUX U
KPUMHMHAJIMCTUYECKHX 3a]1a4,

- MIPUHLIMIAMH Pa3pabOTKU METOJMK M MPOTrpaMM JJisl PEeLICHHUs aHaIUTUYeCKUX 3a7a4 B obmnactu BO
MaTepHaIoB.

3. Kparkoe conep:kanue TUCHUNIAHBI:

AHanUTUYECKHE 3aJlayd, pellaeMble MpU CHUHTE3€ U TMPOU3BOJACTBe BD coenuHeHuit u B
KPUMUHAIMCTUYECKUX HENsIX. XMMHUYEeCKHe METOo bl aHanu3a BD coennHennii u ux oOHapy eHHsl.

CrniektpanbHble METOJbl aHaidu3a (CHEKTPOCKOMMS B YIbTPa(QHOIETOBONM M BUAMMON 00JacTsIX
CHeKTpa, UH(PpakpacHasi CIEKTPOCKOMUS, MACC-CIIEKTPOMETPHUS U JIPYTHE), COBPEMEHHOE 000pynOBaHUE U
pabota Ha HeM, OCOOEHHOCTH HCIIOJIb30BaHUS MpU padore ¢ BD coenuHeHus MM M MarepualaMu.
Crnextpockonust AMP, na aromax H, C, N 1 peHTT€HOCTPYKTYPHBIN aHAIHU3 MPH YCTAHOBJICHUU CTPYKTYPHI
HOBBIX, B TOM UYHCJI€ MTOJINA30TUCTHIX, BD BemecTs.

Xpomarorpadus (ToHKOcHoiHas, >kuakocTHas, BDOXX, BIOXX-MC); ee BO3MOXHOCTH s
KOHTpOJISI MPOM3BOJCTBA U B HAYYHO-HCCIIEOBATEIbCKUX paboTax, B TOM 4YHcIe uid oOHapyxeHus BDO
BELIECTB.

ObopynoBanue s oOHapyxeHus BD BemiecTB B KOJTUYECTBE 10° -10" r wmm ¢ KOHIICHTpaIluen B
Bo3yxe 10™ — 10° /.

4. 00béM yueOHOi TUCIUIIHHBI

B 3auéTHEBIX B akanewm.

Bunst yaeOHOI paboThI eMHHIIAX qacax
O01asi TPYA0€eMKOCTh TMCHUIIHHBI 110 Y4eOHOMY IJIAHY 4 144
Konrakthas pa6ora (KP): 2 72
Jlexnnm (JIek) 1 36
[Tpaktuueckue 3ansatus (I113) 1 36
JlaGopaTopust — —
CamocrositesbHas padora (CP): 2 72
CaMocTosTENbHOE U3YUYEHNE PA3/IEIO0B TUCIUIUINHEI, 2 72
MMOATOTOBKA K JIAOOPATOPHBIM paboTaM
Bupa kouTpoJisi: 3a4éT / 3k3amMeH — 3auér




B 3auérnbix B actp.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO01asi Tpy10eMKOCTh IMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 4 108
Kounrakthas pa6ora (KP): 2 o4
Jlexmum (JIek) 1 27
[Tpaxktuueckue 3ausarus (I113) 1 27
Jlaboparopus — —
CamocrositesbHas padora (CP): 2 54
CamocrosiTenbHOE U3YUYEHHE Pa3/IeNIOB AUCIUIUINHBI, 2 54
MOJIFOTOBKA K 1TaOOPaTOpHBIM paboTam
Buja kouTpoJisi: 3a4éT / 3k3amMeH — 3auér

AHHOTaIUs padoyeil NPOrpaMMbl JUCUUIIIMHBI
" IIpMHUMIBI KOMIIOHOBKY YHEPrOHACHIIEHHBIX MATEPHAJIOB Pa3JIMYHOI0 Ha3HAYeHus"
(51.B.1B.07.01)

1. Heau AMCUUIUIMHBI — O3HAKOMIJICHHWE OOYYAIOIMXCA C OOMUMH TPHHIUIAMH CO3/aHUS
SHEProHACHILEHHBIX MaTepuaioB (OM) pazIMuHOro Ha3HAYCHHUsI — apTHUIEPHMCKUX MOPOXOB, TBEPIBIX
paketrHbix TormMB (TPT), MHOrooOpa3HbIX COCTAaBOB TpaKJAHCKOTO IPUMEHEHMsI (A7 IMOPOXOBBIX
aKKyMYJISITOPOB JIaBJIEHUS U Ta30re€HepaTopoB, BCIOMOTaTENbHBIX JBUraTeseil KOCMMYECKHX CHUCTEM,
METEOPOJOTUUECKUX U TPOTUBOTPAIOBBIX PAKET, MArHUTO-THIPOJUHAMUYECKUX T€HEPATOPOB, a3PO30JIbHbBIX
CHCTEM IOXapOTYyILEHHs,, UHTEHCU(UKALUU A00bIYM HEPTH, aBTOMOOMIBHBIX MOJYyLIEK 0€30HacHOCTH U
T.IL.).

JucuumuinHa “[IpuHnunsl komnoHoBkM DOHM paznnuyHoro HazHaueHus" OazupyeTcs Ha 3HAHUAX U
YMEHUSX, TOJYYEHHBIX CTYIEHTAMU IPH H3y4eHHH (PU3MKH, MaTeMaTUKH, OOIEH M HEopraHMYecKoH,
OpraHu4ecKoi, (pu3MuecKoW XUMHHU, AUCIEPCHBIX CHCTEM M IOBEPXHOCTHBIX SIBICHUH, XMMHYECKOH M
TEXHUYECKOH TEpPMOJAWHAMHKH, MEXaHUKH M MaTepUAJIOBEICHHs, OOIIEeH XWMHYECKOW TEXHOJOTHH,
IPOIIECCOB U aNMapaToB XMMUYECKOH TEXHOJOIHH, SKOJIOTHH, a TAK)Ke OCBOGHHBIX K Hadaly MpernoiaBaHus
JTAHHOW JIMCIUIUTMHBI CIENUANBHBIX KYpCOB '"DHEProHACHIINICHHBIE MaTepHajbl: BHIBI, CBOWCTBA,
npuMeHenue", "BHyTpeHHss Oammuctuka’, "®usnka nmomumepos”, "Xumus noiauMepon”, "Xumuueckas
¢uzuka OHM", "Teopus TexHonornueckux npoueccon”, "TexHnonorus nepepadorku SHM".

2. B pe3yJbTaTe H3y4eHHs AUCHHUILINHBI 00YYaIOLIUICS 110 MPOrpaMMe CreNHAJUTETa J0JIKeH:

Obnadoams CleayOIUMA KOMIETSHIHSIMH

OO01eKyIbTYpPHBIMU:
- CMOCOOHOCTBIO K a0CTPAKTHOMY MBIIIICHHIO, aHau3y, cuaTe3y (OK-1);
O6menpodeccuoHaTbHBIMU:

- CIIOCOOHOCTBIO HCIOJIb30BaTh MaTeMaTHUECKUE, €CTECTBEHHOHAyUHbIE U WH)KEHEPHbIE 3HAHUS
JUTS peleHus 3a1a4 cBoeit mpodeccuonanbhoi aesrenproctu (OITK-1);

- CIIOCOOHOCTbIO  MPO(PECCHOHAIBHO  MCIOJIb30BaTh  COBPEMEHHOE  TEXHOJIOTUYECKOe U
aHAINTUYECKOEe O0O0pYyIOBaHHE, CIIOCOOHOCTHIO K TPOBEACHHUIO HAYYHOTO HCCIIEOBAaHUS U aHAIU3Y
TIOJTYYEHHBIX TIPH ero MmpoBeaeHnu pe3ynbraToB (OITK-2);

[TpodeccnonanbHBIMHU:

- CIIOCOOHOCTBIO H3Yy4aTh HAyYHO-TEXHHYECKYI0 HMH(OpMaIuio, OTEYEeCTBEHHBIH M 3apyOeKHBIN

ombIT 1o Tematuke uccienoBanuii (ITK-10);
[IpodeccronanbHO-CIEUANTU3UPOBAHHBIMU:

- CHOCOOHOCTBIO YNPABIATh TEXHOJOTMYECKUMHU TIPOLECCAMH TOJYYEHHs] IMOPOXOB, TBEPABIX
pPaKeTHBIX TOIUIMB, MOJMMEPHBIX KOMIO3ULMOHHBIX MaTepHaioB M HM3ACIHH M3 HUX, a TaKXe OTAEIbHBIX
KOMIIOHEHTOB, MPOTHO3UPOBATh U PETYIUPOBATh UX SKCILTyaTallMOHHBIE CBOMCTBA, OMPENENIATh HMapaMeTpbl
TEXHOJOTUYECKUX TporeccoB ux noiydenus (IICK-2.1);

3namy:

— IIMPOKHUI CHEKTp HampaBiieHUil npuMeHeHHss DM B BOEGHHOM Jiejle U TPa)XJIaHCKUX OTpacisax
HKOHOMHKH CTPAHBI;

—  COBPEMEHHOE COCTOSHME pa3BUTUA MOpoxoB, TPT u coCcTaBOB rpa)kJaHCKOr0 HA3HAYCHMUS ;

— TpeOOBaHHMA K KOMIUIEKCY CBOICTB 9SHEPrOHAChIIIEHHBIX MaTepuanoB  (dHEPreTHKE,



OAJUINCTHUYECKUM IapaMeTpaM, MEXaHMUYECKHM M PEOJIOTHYECKUM XapaKTepUCTHKAM, YyBCTBUTEIBHOCTH K
BHEIIIHUM BO3ACUCTBUAM, (PU3MUECKOW M XMMHYECKOH COBMECTUMOCTH KOMITOHEHTOB, TE€XHOJIOTHYECKUM
XapaKTepUCTHKaM U JIp.), BBITEKAIOIINE U3 YCIOBUI UX IPUMEHEHMUS;

— TPUHLUIBI U OCOOCHHOCTM KOMIIOHOBKM COBPEMEHHBIX 3HEPIOHACBHILICHHBIX MAaTEpHUajIoB
Pa3IM4YHOIO Ha3HAYECHMUS,;

Ymemo:

—  (opmupoBaTh U3 KOMIUIEKCA CBOMCTB KaXJIOTO U3 OTACIBHBIX BUIOB MOPOXOB M TOIUIMB HabOp
IPUOPUTETHBIX XaPAKTEPUCTUK, YUUTHIBAEMBIX P KOMIIOHOBKE DM B IIEPBYIO OUEPED;

—  CO03/aBaTh COBPEMEHHbIC YHEPrOHACHIIIEHHBIC MaTepUallbl Pa3IMYHOrO HA3HAYEHHUs HAa OCHOBE
3HAaHUM M0 00ECHEeUEeHUI0 PA3IMUYHBIX XapaKTepUCTUK DM, OCHOBHBIX NPHHLUIOB KOMIOHOBKH OM u
OCOOCHHOCTEH OTACILHBIX BUJ0B OM;

Bnaoemy:

—  METOJaMH Hay4YHBIX UCCIIEJOBAaHUN KOMILJIEKCa CBOUCTB DM

— HaBblKaMM KOMIIOHOBKM 3HEPIrOHACBHILICHHBIX MAaTEpUalOB  pA3IM4YHOIO  Ha3HAYEHUS,
00JaiaouX ONTUMAJIBHBIM COCTaBOM C TOYKHM 3PEHHs 0O0ECIEeYeHMs MOJHOI0 KOMIUIEKCa TpeOyeMbIX
XapaKTEepUCTUK (PHEPreTUYeCKHX MU OaUIMCTHMYECKUX IapaMeTpoB, MEXAaHWYECKHMX U PEOJIOTHYECKUX
XapaKTEePUCTHK, UYYBCTBUTEIBHOCTM K BHEUIHMM  BO3JCHCTBUSAM, (U3NYECKOH ¥ XUMHUYECKOU
COBMECTHMMOCTH KOMIIOHEHTOB, TEXHOJIOTHYECKUX XapaKTEPUCTHK U Ip.).

3. Kparkoe conep:kanue IUCHUIIUHBI:

Hlupora mnpumMeHeHUs M KiIacCU(UKALUS HSHEPrOHACHIILEHHBIX MAaTepHaJOB BOEHHOIO U
IpaXXAaHCKOr0 Ha3HAUYEHUs 110 OCHOBHBIM CBOMCTBAM, [apaMeTpaM U XapaKTEPUCTUKAM (SHEPreTHUYECKUM U
0AJUIMCTUYECKUM IapaMeTpaM, MEXaHUYECKHM M PEOJIOTHUYECKUM XapaKTepUCTUKAaM, YyBCTBUTEIBHOCTH K
BHEIIIHUM BO3ACUCTBUAM, (PU3MUECKOW M XMMHUYECKOH COBMECTUMOCTH KOMIIOHEHTOB, TE€XHOJIOTUYECKUM
XapaKTepUCTHKaM U JIp.).

[IproputeTHbIE XapaKTEPUCTUKU ITPU KOMIIOHOBKE OT/AEJIbHBIX BUIOB IIOPOXOB, TOIUIMB U COCTABOB
(MUPOKCUIIMHOBBIX U OAJUIMCTUTHBIX apTHiIepuiickux nopoxos, TPT GaqnucTUTHOrO U CMECEBOro TUIIOB,
INUPOTEXHUYECKUX COCTAaBOB) KaK BOEHHOIO, TaK M TpaxJaHCKOro mnpumeHeHus. OO030p OCHOBHBIX
XapaKTEPUCTHK U CIOCOOOB UX PETyIUPOBaHUS U 00ecIIeUeHusl.

OcHoBHblE TpeOOBaHHMA K CBOMCTBAM M TNPUHIUIBl KOMIIOHOBKM OCHOBHBIX  BHJIOB
SHEPrOHACHIIIEHHBIX MAaTEPUAJIOB:

1) apTUIepUIICKUX TMOPOXOB, B TOM YHCJIE U MOIIHBIX JalbHOOOWHBIX MOJEBBIX OPYAUH,
TAQHKOBBIX U IMPOTHBOTAHKOBBIX ITyIIEK, MUHOMETOB; OCOOEHHOCTH IOPOXOB JJIi MOAYJIBHBIX
MeTaTeNbHbIX 3apsaaoB (MM3);

2) OGammuctUTHBIX TOPOoX0oB M TPT (BBICOKOMMITYJIBCHBIX JUIsl MapiieBbix PJI, HU3KOTeMIepaTypHBIX
JUISL TIOPOXOBBIX aKKyMyJisTopoB AasieHus (ITAJ]) u pa3nudHbIX ra30reHepaTopoB U Jp.);

3) cmecesbix TPT, B TOM uicie ¢ HCHONB30BAHHEM HETPAIUIIMOHHBIX KOMIOHEHTOB (OKHUCIHTEIIS,
roproyero), o0ecrneynBaroux Hanboiee BBICOKHE SHEPIreTHUECKUE XapaKTEPUCTUKN;

4) cocrtaBoB /Uil HHTEHCU(HUKALMK T00bIYH HEPTH;

5) TPT miist METEOPOIOTHYECKUX U MPOTHBOTPATIOBBIX PAKET;

6) cocTaBoB 11 aBTOMOOMIIBHBIX TIOYILEK 0€30MacHOCTH;

7) COCTaBOB /ISl a9PO30JIBHBIX CUCTEM MOKAPOTYIICHHUS;

8) TBEpABIX MIa3MEHHBIX TOIUTUB JUII MATHUTO-TUAPOJMHAMHYECKUX T€HEPATOPOB;

9) TPT mis BcrioMOTaTeNIbHBIX IBUTATEIeH KOCMUYECKHX CHCTEM,

10)cocraBoB aist THOKMX yUIMHEHHBIX KYMYJISTHBHBIX 3apsioB (YK3) Ha moauMepHOii OCHOBE;

11)coctaBoB JjIsi TOJYyYEHHS HWCKYCCTBEHHBIX ajMa30B aOpa3sMBHOTO HWHCTPYMEHTa IS
MaIIMHOCTPOEHHUS.

[Ipn yreHun Kypca MOryT OBITH JONOJHHUTEIHHO PACCMOTPEHBI BOMPOCHI KOMIIOHOBKU JIPYTHX

COCTaBOB, aKTYyaJIbHBIX B JIAHHOE BPEMHI.



4. O0béM yueOHOM JUCUMIIIIMHBI

B 3auérHbix B akanmem.

Bupl yueOHOM paboThI eIMHNLAaX qacax
OO01mas TPy10eMKOCTh JTHCIUILIHHBI 110 Y4eOHOMY MUIAHY 3 108
Konrakrnasi pa6ora (KP): 1 36
Jlexnuu (JIek) 1 36
[Tpaxtrueckue 3ausatus (I113) - -
Jlaboparopust - -
CamocrosiTesibHas padora (CP): 1 36
CaMocTosITeIbHOE U3YUEHHE PA3/IeTIOB TUCIUTLINHBI 1 36
Buja kouTpoJisi: 3a4€T / 3Kk3aMeH 1 Ik3ameH (36)

B 3auérHbix B actp.

Bupl yueOHOM paboTh eIUHALAX qacax
OO01asi TPy10€eMKOCTb IMCUMILUIUHBI 10 Y4eOHOMY IJIAHY 3 81
Konrakrnasi padora (KP): 1 27
Jlexnuu (JIek) 1 36
[IpakTuueckue 3ansatus (113) - -
JlaGoparopus - -
CamocrositeabHas padora (CP): 1 27
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 1 27
Buja konTpoJsi: 3a4éT / 3k3aMeH 1 Jk3ameH (27)

AHHOTANUs padoyeil MPOrpaMMbl JUCHUILIHHBI
" NudopmaliuoHHbIE TEXHOJOTHH B XHMHHU YHEPTrOHACHIIIEHHBIX MATEPHAJIOB"
(51.B.AB.07.02)

1. Hean AUCHMIUIMHBI — TIO3HAKOMHUTH CTYJACHTOB C COBPEMECHHBIMU WH(OPMAIMOHHBIMU
TEXHOJIOTHSIMH, MPUMEHSIONIMMHCS Ha Pa3lUYHBIX CTAAMSIX HAYYHO-HCCIIENOBATENbCKON M HMHXKEHEPHOU
NeSITeTHHOCTH B 00JIaCTH CHHTE3a, CTPOCHHUS, TEXHOJIOTHH, IIPUMEHEHHS SHEPTOHACHIIIIEHHBIX MaTEPUAIIOB.

2. B pe3yabTare u3yueHusi JUCHUILTHHBI 00yUYalomuiicsi M0 NporpaMMe CrelUaJIuTeTa T0JKeH:

Obaadams CleqyOIMUMA KOMIETSHIHSIMHU

OO1IEeKyIbTYPHBIMHU:
- CcIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIICHHUIO, aHamu3y, cuaTesy (OK-1);
ObmenpodeccuoHaTbHBIMHU:

- CIIOCOOHOCTBIO HCIIONB30BaTh MaTeMaTHUECKHE, €CTECTBEHHOHAYYHBIE W WH)KCHEPHbIC 3HAHUS
TS peIlieHus 3a/1a4 CBoei mpodeccuonansHoit nesirenbaoctr (OTTK-1);

- CIOCOOHOCTBIO  MPO(PECCHOHAITBHO  HCIONB30BATH  COBPEMEHHOE  TEXHOJIOTUYECKOE U
aHaJTUTHYECKOe O00OpYyIOBaHUE, CIIOCOOHOCTbIO K MPOBEIEHUIO HAYYHOTO MCCIIEJOBAHUS U aHAIM3Y
HOJTYYEHHBIX TPH ero mpoBeaeHuu pe3ynbratoB (OITK-2);

[IpodeccronanbHbIMHU:
- CIIOCOOHOCTBIO M3YydYaTh HAYYHO-TEXHHYECKYI0 HH(OpMAIMio, OTEYECTBEHHBIH M 3apyOe)KHBIN
ombIT 1o TeMatuke uccienoBanuii (I1K-10);
[TpodeccnonanpHO-CIIENMATN3UPOBAHHBIMU
- CHOCOOHOCTBIO YMPABIATh TEXHOJOTMYECKUMHU TIPOIECCAMH TOJYYSHHs] TMOPOXOB, TBEPABIX
pPaKeTHBIX TOIUIMB, TMOJHMMEPHBIX KOMITO3UIIMOHHBIX MAaTePUATIOB M HW3JCIIMHA W3 HUX, a TaKXKe OTICIBHBIX
KOMIIOHEHTOB, MPOTHO3UPOBATh U PETYIUPOBATh MX JKCIUTyaTallMOHHBIC CBOWCTBA, OMPENEISITh MapaMeTphl
TEXHOJIOTUYECKHUX TporieccoB ux noiydenus (IICK-2.1);

3Hamy:

—  OCHOBHBIC BO3MOKHOCTH COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJOTHHA JIJIsl TOCTAHOBKH 337134,
coopa, aHamm3a U OOpaOOTKH SKCIEPUMEHTAIBHOW W JIUTEpaTypHOW HHQpOpManuu B 00JIACTH XHMHH,
XUMHUYECKON (DU3UKH U TEXHOJIOTHH SHEPTOEMKHX MaTepUasoB;

— o0nacTd MpUMEHEHUs, BO3MOXKHOCTH, TEOPETHUECKHE OCHOBBI, OIPAaHUYECHUSI KOMIBIOTEPHBIX



IporpaMM AJis pacueTa mapaMeTpoB B3pHIBUATOrO MPEBPAILlEHUs] YHEPIOEMKHIX MaTeprasoB;

Ymemy:

—  OCYyILIECTBIATH NHOHUCK  HHpopMamuu 1O  (PU3UKO-XUMUYECKUM,  TEPMOXUMUYECKUM,
TepMO(DU3NYECKUM M B3PBHIBYATHIM CBOHMCTBAM YHEPrOEMKHX COCAMHEHHH B JIOKAIbHBIX M ON-line 6a3ax
JAHHBIX, IOUCKOBBIX CHCTEMAaX;

—  TPUMEHATH IPOrpaMMHOE OOecledeHHe ISl MOTy4YeHUs JaHHBIX ¢ MPUOOPOB M 00OPYyIOBaHMUS,
9KCIIEPUMEHTAILHBIX YCTAaHOBOK, aHaIN3a U 00pabOTKH JaHHBIX;

—  paccyHThIBaTh (HU3MKO-XUMHUYECKHE, CIEKTPAIbHBIC, B3pPHIBUATHIC CBOWCTBA HJHEPrOCMKHUX
COCIMHECHM;

Braoemu:

— HaBBIKAMHM KBAaHTOBOMEXAaHHYECKOTO pacueTa CTPYKTYpbI, peakunoHHoW aktuBHOCcTH C, N, O-
HUTPOCOCTUHEHHH, pacueTa 1 aHaan3a KoJIeOaTeIbHBIX CIIEKTPOB, SHTAIBIINN 00pa30BaHUs SHEPTETUICCKUX
MaTepuasoB C UCIOIb30BAHUEM PA3IINYHBIX METO/IOB.

— HaBBIKAMHM aHaNMM3a CHEKTpooToMeTpudeckod u Xpomarorpaduyexoil wuHbOpManuu ¢
MCIIOJIb30BaHUEM CIICIIHATU3UPOBAHHOTO TPOrPAMMHOTO 00CCIICUCHHUS;

— MeTOoJaMH pacyeTa OCHOBHBIX IapaMEeTPOB IPOLIECCOB TOPEHUS U JETOHALMU HHEPrOEMKHX
COE€IMHEHUI.

3. KpaTtkoe cogep:xaHue TUCHMILIUHBI:

3.1. Brenenue

3agaun Kypca. OCOOEHHOCTH NPUMEHEHHUS KOMIBIOTEPOB M HHGOPMALMOHHBIX TEXHOJIOTUH Ha
Pa3IMYHBIX CTAUSAX PELIECHUS HAyYHbIX U MH)KEHEPHBbIX 3ajad. [[puHIUIBI IPUMEHEHUS! KOMIIbIOTEPOB JJIs
yIpaBJIeHUs] HAYYHBIMU IPUOOPAMHU U SKCIIEPUMEHTAIBHBIMU YCTAaHOBKAMH.

3.2. [IporpamMMHBIe POAYKTHI ISl TECOPETUUECKOM M 00IIEH XUMUN

IIporpamMmMbl KBAHTOBOXMMHYECKOI'O pacueTa CTPYKTYpbl, CBOMCTB, peakimoHHONW akTUBHOCTH C, N,
O-HUTpOCOEMHEHNI C HWCHOJB30BAHMEM PA3IMYHBIX METOJOB MOJICKYJISIPHOTO  MOJAETHPOBAHMUS.
Oco0eHHOCTH, BO3MOYKHOCTM U OIPAaHUYEHHUS pPA3JIMYHbIX METOJ0B pacyera. Pacuer u ananus
Kosie0aTeNIbHBIX CIIEKTPOB. Pacyer sHTabnuu 00pa3oBaHUs SHEPTETUUYECKUX MAaTEPUAIIOB.

Kowmmexe nporpamm ACD Labs. O6pa6otka SIMP (C'®), [IMP, K- crieKTpoB HUTPOCOEIMHEHHIA.
[IpuMeHeHue B )KUIKOCTHOM U Ta30BOM XpoMaTorpaduu.

3.3. Komruiekc mporpamm i pacdera TEpMOJUHAMUYECKHX PABHOBECHM CIIOKHBIX I€TEPOr€HHBIX
MHOTOKOMIIOHEHTHBIX CHCTEM IIPU MOBBIIIEHHBIX TEMIIEPATypax U JaBICHUSX.

IIporpamMma pacuera TEPMOJUHAMHYECKHUX paBHOBECHI CJIO’KHBIX reTepOreHHBIX
MHOTOKOMIIOHEHTHBIX CHCTEM IpHU MOBBIIIEHHBIX TemmepaTypax U naBieHusx — REAL. Teoperuueckue
OCHOBBI, aJTOPUTM pacueTa, BO3MOXHOCTH IMPOrpaMMbl, 00JacTH NpPUMEHEHHs, orpaHuueHus. Pacuers
COCTaBa MPOJYKTOB FOPEHUS U UX TEPMOJUHAMUYECKUX MMapaMeTPOB JJI1 MHOTOKOMIIOHEHTHBIX CUCTEM NPU
IOCTOSIHHOM JlaBJIeHUM WM o00béMe. PacueTsl ¢ aanabaTHdyeckuM pacUIMpeHHEM. YYeT BIUSHUS
KMHETHYeCKUX (hakTopoB. Pacuersl TEMIOThI rOpeHus, CHIbl U MOTEHIIMAJa [10poXa, yIeIbHOI0 UMITYJIbCA,
IIapaMeTpPoOB B KAMEPE CTOPAHUS PAKETHOTO JBUTATENS, B CEUEHUH U HA CPE3€ COILIA.

3.4. IlporpamMmsI pacyeTa mapaMeTpoB ACTOHAIINH, YAAPHBIX aanadar

IIporpamma pacuera mapamerpoB aeroHauuu SD (Shock & Detonation). Teopetnueckuii 6aswuc,
QITOPUTM pacyeTa, BO3MOKHOCTH MpOTrpamMMbl, OO0JIACTH TPUMEHEHHUS, OrPaHUYECHHs, CpaBHEHHE C
3apy0eKHBIMU aHAJIOTAMHU.

Pacuer mnapameTpoB cTanMOHapHOW JETOHALMM B3pBIBYATBIX CHCTeM. Pacuer mnapameTrpoB
JIeTOHAllMY, KaK (YHKIUHU IUIOTHOCTH M cOCTaBa cMecH. PaBHOBeCHble M "3aMOpOXKEHHbIE" aauadaThl
paciMpeHus MpoayKTOB JIeTOHAIMU. PacueT paBHOBECHBIX M "3aMOpPOKEHHBIX' yIapHBIX afauadar (aguadat
['toronno) npoaykToB B3phIBa.

[MIporpamma "EXPLOSIVE" nans pacdera TmapamMeTpoB JICTOHAIIMM C  HCIIOJB30BAaHHEM
MOJIyDMIIUPUYECKUX METOJIOB.

3.5. Cnenuanu3upoBaHHbIE HAy4YHbIE 0a3bl JAHHBIX

baza naHHBIX TEPMOIUHAMUYECKHX, TEPMOXUMHUYECKUX, TEPMO(PHU3NUYECKUX CBOWCTB BEILIECTB —
ASTD. Ananus o6paTUMBIX XUMUYECKUX peaKUuil (BIUSHUS HAa UX MPOTEKAaHUE AABJICHUS U TEMIIEPaTyphl).

baza naHHBIX 1O TEpMOJMHAMUYECKHM CBOMCTBaM »HepreTuueckux marepuaioB ICT-database. Ee
cojiepkaHue, 00JacTH MPUMEHEHUS, TOUCK He00X0IMMON HH(pOpMaITny.



ba3a maHHBIX MO CBOWCTBAM W CTAIlMOHAPHOMY TOPEHHIO dHEpreTudeckux marepuanoB — FLAME
(PXTY wum. J.H. Menneneea). Coxmepkanue ©O0a3pl TaHHBIX, IMOUCK HEOOXOAUMOW WH(POpPMAIUH,
BO3MO>KHOCTH aHAJU3a.

baza [aHHBIX 1O YYyBCTBHTEIBHOCTH SHEPreTUYECKMX MATEpHAOB K PA3JIMYHOTO pPoja
MexanudeckuM BozaercTBusiM — HAZARD (PXTY um. JI.U. Menneneena). [IpuHuunel ee mOCTpOCHUS U
coJiepKaHne, TOUCK HEOOXOaMMON HWH(pOpPMALUU, TPUMEpPhl MPUMEHEHHUS Uil OILCHKH O0e30IacHOCTH
XUMHUKO-TEXHOJOTUYECKUX MTPOLIECCOB.

[Tpumepsl mpuMeHeHus on-line 6a3 AaHHBIX Ui MOMCKa MHPOPMALUHU MO (U3UKO-XUMHUECKUM,
TEPMOXUMHYECKUM, TEPMOIAMHAMHUYECKHUM, B3pPbIBUATHIM CBOWCTBAM JHEPreTHUECKHUX MaTepuanoB (0a3bl
nauHbiX NIST, FACT Thermochemical Database, Shock Wave Database u ap.).

3.6. [IporpammHoOe obecnieueHune i MOMyYeHUs JaHHBIX C MPUOOPOB U 00OPYAOBaHUS, aHAIN3A U
00pabOTKH JaHHBIX.

[Iporpammbl [UIst mosydeHUs] ¥ 00pabOTKH CHEKTPO(POTOMETPHUUECKOH M XpoMaTorpadpuyuecKoi
undopmanuu Xcalibur, Soft Spectra, Omnic, MyabTHXPOM.

CrneunamusupoBanHas mnporpamma STATISTICA. Bo3MoOXHOCTM IpOrpaMMbl, HUCIOJIb3YyEMbIE
METO/IbI, TPUMEPHI IPUMEHEHHUSI JJIs1 00paOOTKH U aHAIN3a TAHHBIX.

3.8. Hcnonp3oBanue cetu Internet A moncka HeOOXOIUMON HAYYHO-TEXHUIECKOH MH(OPMAITHH.

[TouckoBsie cuctemsl ScienceDirect, Scopius, Reaxys u np. DnektpoHHast HayuHas OuOinoteka E-
Library. [TaTentHbie 6a3b1 nanubix (Ha npumepe Europ’s Network of Patents Database).

4. O0béM y4eOHOH JUCHUIJIMHBI

B 3auérHbpIX B akanem.

Buner yueGHoi paboTh eAMHHIIAX yacax
OO01mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MUIAHY 3 108
Konrakrnasi padora (KP): 1 36
Jlexuu (JIek) 1 36
[Tpaktuueckue 3ansatus (I113) - -
Jlaboparopust - -
CamocrositesbHas padora (CP): 1 36
CamocTosiTeIbHOE U3YUYCHHUE Pa3/IeTIOB TUCIIUILIMHBI 1 36
Buja xoutpoJisi: 3a4€T / 3k3amMeH 1 Ok3ameH (36)

B 3aué€THBIX B akanewm.

Bunpl yue6HOI paboThI €MHHLIAX yacax
O01mas TPyI0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 3 81
KonraktHas patora (KP): 1 27
Jlexmm (Jlek) 1 27
[Tpaktuueckue 3ansatus (I113) - -
Jlaboparopust - -
CamocrositesbHas padora (CP): 1 27
CaMOCTOSITETbHOE U3YUYCHUE PA3]IeNIOB JUCIIUIUIMHBI 1 27
Buja xkoutpoJisi: 3a4€T / 3xk3amMeH 1 Ok3ameH (27)

AHHOTaN U padoyeil NPOrpaMMbl JUCHUIIMHBI
" CouuoJI0orus U MICUXO0JIOTUS YIIPABJICHHUS"

(51.B.][B.08.01)

1. Heap aucuumiauHbl: (QopmupoBaHHE Yy 00ydYarollerocs I[EIOCTHOIO MpeiCTaBiIeHus] 00
YIPaBJICHUYECKOU 1€ATEbHOCTH.

2. B pe3yJbTaTe H3yYeHHs AUCHUIITAHBI 00YYAIOLIUICS M0 MPOorpaMMe CreNHAJHTETA T0JIKEH:
Obnaoams  cnenytommu  oOmekynsTypabivu  (OK), obmenpodeccuonanpapiMu  (OIIK) u
npodeccuonansubivu (I1K) komMneTeHIusIMHU:



- TOTOBHOCTBIO JIEHCTBOBATh B HECTAHIAPTHBIX CHUTYAIUsAX, HECTH COIMATBHYIO U ITHYECCKYIO
OTBETCTBEHHOCTH 3a mpuHATHIC pemieHus (OK-6);

- TOTOBHOCTBIO K CaMOPa3BUTHIO, CaMOpealin3allui, UCIOJIb30BAHUIO TBOPUYECKOTO MOTEHI[MAIA
(OK-7);

- TOTOBHOCTBIO PYKOBOJHUTH KOJUICKTUBOM B cepe cBoel mpodecCHOHATbHOU ACSATEIbHOCTH,
TOJEPAHTHO BOCHPUHUMAS CONHMATbHBIE, dTHUYECKHE, KOH()DECCHOHATBHBIC U KYJIbTYPHBIC Pa3IHMUHs
(OIIK-5).

- CIIOCOOHOCTBIO K HAIKMCAHHWIO OTYETOB, pedepaToB, MyOJUMKAIMHA M MYOJUYHBIX OOCYKICHUH,

bopMyIUpPOBaTh MPAKTHYECKUE PEKOMEHAAIMH 0 MCIOJIb30BAHUIO PE3YJIbTATOB HAYYHBIX HCCIICTOBAHHMA
(TTK-13);

3namy:
- OCHOBHBIE MOHATHS U KaTETOPHH COLIMOJIOTHH U TICUXOJIOTHH YIIPaBICHUS;
- cnenu UKy COIMaIbHO-yIMPABICHUYECKUX OTHOIIECHHH B OOIIECTBE;
- COLlMaJIbHbIE MEXaHU3Mbl (POPMUPOBAHUS U YIPABICHYECKOI'O PErYIMPOBAHUS COLUAIIBHBIX ITPOOJIEM.
ymemn.
- QHAJIM3MPOBATh BIIMSHUE COLMAIBHBIX 3aKOHOMEPHOCTEH Ha YIPaBICHUECKYIO JESITEIbHOCTD U €r0
BO3MOXHOCTH B pab0Te KOMaH/Ibl;
- IPUMEHSTH MTOJTyUYCHHBIE 3HAHUS B TIPAKTUYECKOH JESITEIPHOCTH MO MPUHATHIO YIPABICHYECKIX
peIICHUI;
- 3((EKTUBHO UCIIOIB30BaTh COIMOJIOTUIECKHE METOIbI cOOpa CONMANBbHON HH(pOpMAIMK IS pa3pabOTKH
yIIpaBJICHYECKUX 33/1a4;
- IPUMEHATHh TEOPETUUECKUE TPUHLUIIBI COLMAILHOIO YIIPABICHHS Ha IPAKTUKE;
- 00pabaThIBaTh SMIMPUIECKUE U SKCIIEPUMEHTATIBHBIC TAHHBIE U TPUMEHSTh UX JUIS PELICHUS
yIpaBJIEHYECKUX 3a/1a4.
enaoems:
- HaBBIKAMU JINaTHOCTHKH W aHAJIM3a OPTraHU3alMOHHO-YIIPABICHYECKIX TPOOIeM;
- HaBBIKAMU HCIIOJIb30BaHUS METOJIOB COLIMATBHOM TUArHOCTUKU M COLIMOJIOTHYECKOTO aHAIN3a B PELICHUN
YIIPaBJIEHYECKUX 3a/1a4.

3. Kparkoe conep:kanue JUCHUIIUHBI:

VipaBneHne nepcoHalioM Kak crnenuguueckas obOnacte ynpasieHus. ConepikaHUe IOHITHUS
ympasieHue nepcoHaioM”, Llemu, cyObekThl, MeToabl, (PyHKIMU ympaBieHus nepcoHaioM. [Ipenmer u
MECTO YIIPABJIEHHs IIEPCOHAJIOM B CHUCTEME Apyrux Hayk. [loamaucuunivHapHble HCTOKM YIPaBICHUS
[IEPCOHAJIOM.

CoBpemeHHasl KazipoBas MOJIMTHKA M KOHIIENITyaJbHbIE JTOKyMEHTHIL. [loHSATHE KaapOBOW IMOJUTHKH.
Ounocodpuss mpeanpusitua. KaapoBblii JOKyMEHT. 3HAUYE€HHWE CTWJICH PYKOBOJACTBA M WX  BIHMSHHE HaA
ynpaiieHue nepcoHanoM. Tumbl Biaacti. Ctunm pykoBojctBa. Ilogbop u or6op mepconana. Kpurtepuu
noz0opa u oT6opa KaapoB. DTarbl 0TOOpa KaapoB. BHyTpeHHUE U BHEIIHUE UCTOYHUKHU nepcoHana. OreHka
nepcoHasa. MeToJibl OIIEHKH MepcoHana. ATTeCTallMOHHbIE JTUCThI OIIEHKH paboThl IepcoHaa.

3aKOHbl M MOJENHM OPraHU3alMOHHOIO IMOBEJACHUSA. Teopuu M NOAXOABl K OPraHU3aliOHHOMY
MOBEJIEHUIO. ACCEPTUBHOCTh. MOTHBAIM OpraHU3allMOHHOrO mporecca. [loHsaTre 1 MeXaHU3M MOTHBALMH.
OcHOBHBIE TEOpUM MOTHUBAIMH. KapTuUHBI 4YenoBeKa B TEOpUSAX TpPyHoBoM MoTuBauuu: XY -Teopus
MaklI'peropa”, Teopus uenoBeueckux oTHomeHud, Teopus "Z" Oyuu. BHyTpUIMYHOCTHBIE |
mpoleccyalibHple  Teopun MoTuBanmu. Hepapxus morpebHocteit Macnoy, Teopuss morpeGHOCTEH
JA.MaxKnemnanna, Teopuss I'epubdepra, Teopusi crnpaBemmuBoctu C.Anamca, teopusi B.Bpyma, Moaens
Jloynepa-Iloprepa.

®opmanbHble U HeopMmanbHble Tpymnbl B opraHu3zauuu. [lonstue paboueil rpynmbl. OyHKIUU
HedopManbHbIX Tpymnm. ['pynmoBas cruioueHHOCTh. llcuxosnoruyeckas coBMecTuMocTh. Kiaccudukars

temnepameHToB. Komanzasl. [lonstne komanapl. CraHOBI€HME KOMaHAbl. J[OCTOMHCTBA M HENOCTAaTKU
komaHa. OpranuzanonHsle  KOH(GmukTe:: [lonarue. Ilpusnaku. Tunel koHdmukToB. [IpHuuHsL,



TUATHOCTHPOBAHUE U TpenynpexaeHue koHdmukra. OpraHu3anuoHHas KyJlbTypa: TMOHATHE, MOJCUCTEMBI,
¢byaknun.  OpraHu3alioHHas KyJabTypa: TOHSATHE, NOJACUCTeMBbl, GYHKIUU. (OCHOBHBIC THITBI
OpraHU3alMOHHBIX  KYJIbTYp. DopMUpOBaHHE KOPHOPATUBHOM KyJIbTYphl. MeETOpl  yIpaBieHUE
OpraHU3aIMOHHON KyIbTypoil. Obmas mozaens n3menenust OK.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunel yue6HOI paboThI B 3au. en. B ak.u.
OO01masi TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 2 72
Konrakrnasi pa6ora (KP): 0,9 32
Jlexnmonnekie 3austus (JI3) 0,45 16
[Tpaktrueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepar/CamocTosiTennbHas mpakTUdeckas padbora 0,5 20
CamocTosiTeIbHOEC U3YUYCHHE Pa3/IeNIOB AUCITUTUIMHBI 0,6 20
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3ayer

Bunet yueGHoI paboTh B 3au. exn. B actp.u.
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2 54
Konrakrnas pa6ora (KP): 0,9 24
Jlexumonnele 3anstus (JI3) 0,45 12
[IpakTuueckue 3ansatus (113) 0,45 12
CamocrositesbHas padora (CP): 11 30
Pedepar/CamocrosiTenbpHast mpakTHdecKas pabora 0,5 15
CamocTosiTeIbHOE U3YUYCHHUE Pa3/IeTIOB IUCIIUILIMHBI 0,6 15
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auyer

AHHOTAIMA padoyeii MPOrpaMMbl AMCHUINIHHDI
" Unzkenepuas ncuxosiorus” (b1.B.J1B.08.02)

1. Heab QUCHMIIMHBI: TPHOOpPETEHUE CTYJACHTAMHU 3HAHUI B 00JACTH NCUXOJIOTUH OpraHU3aLuU
JeSTENIbHOCTH JIIOJIEH B CHUCTEME '4YeJOBEK M MallMHa", 4eloBeKa U MpOPEeCcCHOHATbHON JeATEIbHOCTH,
pa3BuTHE NPO(HECCHOHATBFHO BaKHBIX Ka4ecTB OyyIIEero CueruaincTa.

2. B pe3yJbTaTe H3yYeHHs AUCHHUILUINHBI 00YYaIOLIUICS 110 MPOrpaMMe CreNHAJUTETa J0JIKeH:

Obnaoams  cnenytonmu  oOmekynbTypHeiMu  (OK), oOmenpodeccuonansusiMu  (OIIK) nu
npodeccuonanbHbME (ITK) koMneTeHnusIMu:

- TOTOBHOCTBIO JIEWCTBOBATh B HECTAHIAPTHBIX CHUTYAIUSAX, HECTH COIHUATBHYIO M ITHYECKYIO
OTBETCTBEHHOCTH 3a npuHsATHIe pemeHus (OK-6);

- TOTOBHOCTBIO K CaMOPa3BUTHIO, CAaMOpEATH3aIiH, UCIIOIb30BaHNI0 TBOPYECKOTO IMOTEHIHANA
(OK-7).

- TOTOBHOCTHIO PYKOBOJIUTH KOJUIEKTMBOM B cepe cBoeil mpodeccHoHaIbHON IeATeNIbHOCTH,
TOJIGPAHTHO BOCIIPUHMMAsl COLMANbHbBIE, STHUYECKHE, KOH(PECCHOHAIbHBIE M KYJIbTYPHbBIE Pa3IHUUS
(OIIK-5).

- CIIOCOOHOCTBIO K HAIMCAHHIO OTYETOB, pedepaToB, MyONIMKaUA W MyOIMYHBIX OOCYXKIEHHH,

bopMyIHpOBaTh MPAKTHUYECKHUE PEKOMEHIAIMH 0 HMCTOIB30BAHUIO PE3yJIbTaTOB HAYYHBIX HCCIEAOBAHUI
(TIK-13);

Buamo:
- OCHOBHBIE IICUXOJIOTUYECKUE MOHATHUS (TICUXUKA, CO3HAHKUE, UHAUBH/I, IMYHOCTh, MHIAUBHUIYaIbHOCTbD,
TICUXHYECKUE TIPOIECCHI, CBOWCTBA, COCTOSIHHS H TIP. );
- METOIbI IICHXOJIOTHYCCKUX MCCIICIOBaHUM (0OBbEKTUBHEIE, ONHMCATEIbHBIC, IICHXOJIOTHYCCKON TTOMOIIIH);



- mpoeccroHaIbHO Ba)KHBIE KAU€CTBA 3HAYUMBIE JUIsl OyTyliel CealbHOCTH;
- ICUXOJIOTUYECKYIO CYIIIHOCTh OOIICHUS;
- KOHCTPYKTUBHBIE CTIOCOOBI pa3penieHns KOH(IMKTHBIX CUTYaIlHil;
- ICUXOJIOTHYECKHE OCOOEHHOCTH PAa3BUTHS MaJIOM COIMAIbHOM rpynbl (KOJIJIEKTHUBA);

ymemy:

- MPOCKTUPOBATH ¥ MOAICP)KUBATH ICUXOJOTUIECKU O€30IaCHBIC YCIOBUS JACSITEILHOCTU B CIOXKHBIX
CHCTEMax 4eJIOBEK-MallllHa;

- paboTaTh B KOJUIEKTHBE, COTPYAHUYATH C KOJUIETaMH, pa3peniaTh KOHGIUKTHbIC CUTYaI1H;

- aHaJM3UPOBATh CBOM BO3MOKHOCTHU HCIIOJIb30BAaTh METOJIbI CAMOJAMATHOCTUKH, CAMOMO3HAHUS U
CaMOBOCITUTaHUS;

enaoems:

- HaBBIKAMHM TICHUXOJOTMYECKOIO CcamMoaHaM3a M CaMOPETYJIMPOBAHUS, HEOOXOIUMBIMU ISt
s dexTuBHON U Oe30macHOi MTPohecCHOHATBLHOMN NeITEIbHOCTH;

- TEOPETUUYECKUMHU U MPAKTUYECKUMH HAaBbIKaMU IJIAHUPOBAHUS MPOPECCUOHANBHON NIESTEIbHOCTH,
TeJIeTIOIaraHus ¥ pa3paboTKH ONTUMATBHBIX MPOTPAMM PEATU3AINH TEITH.

- HaBBIKAMU MEXJIMYHOCTHOTO OOIIIECHHUS.

3. KpaTtkoe cogep:xaHue TUCHMILIUHBI:

Paszgea 1. [Icuxosiorusi yessoBeka v ero npogeccuoHaJbHas AeITeJIbHOCTh
Tema 1. O6mias xapakTepUCTUKA TICUXOJIOTUU KaK HAyKu. MeTO bl ICUXOJI0TUH
Hcropust cTaHOBJIEHHS TICUXOJOTMM KaK CaMOCTOSITENbHOM Hayku. I[Ipemmer, MeToabpl W 3aaadu

coBpeMeHHOM ncuxonoruu. [Icuxuka yenoBeka Kak CUICTEMHOE CBOMCTBO BHICOKOOPTaHH30BAaHHOW MaTEepUU.
[Icuxonoruyeckne xapakTepUCTUKU CO3HAHUS. UeIoBEeK BO B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM. YenoBek:
WHIUBU/JI, TUYHOCTh, UHIUBUAYATbHOCTh. OTpaciu ncuxonoruu. UHxeHepHast MCUXOJIOTHS U TICUXOJIOTHS
Tpy/a.

Tema 2. OGuiee NOHIATHE O TUYHOCTH

JImunocts u ee cTpykrypa. CamMOCO3HaHHME: CaMOIIO3HAHWE, CAMOOTHOLIEHUE, CaMOPETYIISIUS.
OCHOBHBIE TIOJIXO/IbI K U3YYEHHUIO JIMYHOCTH. PazBuTHe TMYHOCTH.

Tema 3. JINUHOCTH U €€ TICUXUUECKUE CBOMCTBA

TemnepameHT W XapakTep B CTPYKType JIMYHOCTH. VCTOpusi CTaHOBJIEHUS THUIIOJIOTHHU
TEMIIEPAMEHTOB. XapaKTEpPUCTHUKAa THUIOB TeMiiepaMeHTa. [IposiBieHHe TemnepameHTa B AEATEIbHOCTH.
CtpyKTypa U TUNOJIOTUA XapakTepa. UepThl XapakTepa U OTHOLIEHUS TUYHOCTH. DOPMHUPOBAHUE XapaKTepa.

Tema 4. [1o3HaBaTeNIbHBIE MPOLIECCH] IUYHOCTH

OO0mas xapakTepuUCTHKa MO3HABATEIbHBIX MPOIECCOB uenoBeka. OIlylieHne U BOCIIPUSTHE: BUIBI,
CBOICTBa, OCOOEHHOCTH pa3BUTHsS. BHUMaHWe W TaMmsATh: BHJBI, CBOWCTBA, (GYyHKIUU. Pa3zButue u
BOCIIUTAHWE BHUMaHMs. Bo3pacTHble U MHIAUBUAYyaJIbHBIE OCOOEHHOCTH MaMsITH. [IpuemMbl panioHaIbHOTO
3ayuyuBaHus. MpluieHne W ero (GopMupoBaHHe. THUIONOTHS MBINUICHUS: (OPMBI, BUIBI, OMEPAINH,
WHAUBHUAyalIbHbIE 0COOEHHOCTU. MplnuieHue u pedb. CrnocoObl akTUBHM3AIMK MbIIIeHHs. BooOpaxkeHue:
BUJIBI, QYHKINH, pa3BUTHE. BooOpaxkeHe U TBOPUYECTRBO.

Tema 5. OMOLIMOHAIBHO-BOJIEBBIE MPOLECCHI JINYHOCTH

OOmiee moHsATHE OO0 AMOLMSX W YYBCTBAaX: (PYHKIMH, KiIaccu(uKalus, OCOOEHHOCTH Ppa3BUTHUS.
CrocoObl  ympaBieHHS CBOMM OJMOLMOHAIBHBIM cocTosiHueM. OOIlnee MpencTaBiIeHHE O  BOJM.
[Icuxonoruyeckas CTpyKTypa BOJIEBOrO akTa. Pa3BuTue U BOCIUTAaHUE CUIIbI BOJIH.

Tema 6. llcuxonorust mpodeCCHOHATHHOU IeATeTbHOCTH

UYenosek u npodeccus. CTpykTypa npodeccuoHaIbHOM AesTenbHoCTH. Hanmpasnenus nccaeaoBaHus
YeloBeKa B TICHXOJIOTUM mpodeccuoHanbHON aAestensHOocTH. [IpodeccuorpadupoBanue Kak MeTO.
U3ydeHus mpodeccCHoHANbHON nesTenbHOCTH. Buasl mpodeccuorpadgupoBanus. 3agadd TCHXOJIOTHUU
npodecCHoHAIbHON AesTenbHOCTH. [Icuxonmorndeckne mpu3Haku U perynsaTopsl Tpyaa. [IpodeccunonansHo
BakHbIE KauecTBa. KOMIIETEeHTHOCTHBIN 110AX0/1 B TPO(EeCCHOHATIFHON MOATOTOBKE CIEIIUAINCTOB.



Paznen 2. YenoBek Kak yYaCTHUK TPYAOBOIO Npoiecca

Tema 7. OcHOBHBIE 3Talbl pa3BUTHS CYOBEKTa TPyAa

YenoBek Kak CyOBEKT TpyJa: CTPYKTYpa OCHOBHBIX KOMIIOHEHTOB. DTarbl pa3BUTUS CyObeKTa Tpyaa
(mepuommzammst E. A. Knumona). Kpusucer mnpodeccrmonansHoro cradosinenus (E. @. 3eep).
OyHKIMOHANBHBIE COCTOSIHUSL YelloBeKa B  Tpyde. Perymsatopsl (QYyHKIMOHAJIBHBIX COCTOSHUIA.
Knaccudukanus ¢yHkumoHampHBIX — cocTosiHMMA. [lcmxonmormveckuid cTpecc Kak  (YHKIHOHAIBHOE
cocrosiHue. MeToibl ynpasiieHus: GyHKIIMOHATIbHBIMU COCTOSTHUSIMHU.

Tema 8. TpynoBast MOTHBAILUS U YAOBIECTBOPEHHOCTh TPYAOM

[TotpebHocTu 1 MoTHBBI IMuHOCTU. Kinaccudukanus notpedHocTel ¥ BUabl MoTHBaLMK. Hepapxus
notpedHocTedt (mupamuaa A. Macnoy). TpynoBas motuBauus. Motussl TpynoBoro noseaenus (B. T
[TonmapkoB). OCHOBHBIE TEOPUU TPYAOBON MOTUBALIMM U yJOBIETBOPEHHOCTH TpynoM (L. Makknenana, .
['epubepr, B. Bpym u ap.).

Tema 9. llenenonaranue v IIAHKPOBAHKUE B MPOGECCHOHATBHOM IeATEITbHOCTH

[Icuxonoruyeckass cucremMa TPYIOBOM JEATEIbHOCTH. MOTHMBAalMOHHBIM IPOLIECC KAK OCHOBA
HenenonaraHus. Otanbl  JocTkeHUs uend. CTpykTypa MOTHBALIMOHHOrO Impouecca. Kpurtepun
s dexTuBHOCTH Uenenonaranus. Knaccudukanus neneil. Pa3zpaboTka mporpaMMbl peain3anuu  EeH.
Crpaternyeckoe MIaHHPOBaHHE.

Tema 10. IlpodeccuonanbHas KOMMYHUKAIUS

[Icuxomorusi obmienus. CocTaBHBIE 3JIEMEHTHI Iporecca oOnieHus. OyHKIUUW U BUIBI OOIIEHHUS.
Tunel oOmeHus. XapakTepUCTUKH JUYHOCTH, CIIOCOOCTBYyMOIIME ycmemHocTd obmeHus. OOmen
uH(popMaliell 1 KOMMYHUKATUBHbBIE Oapbephl. ABTOpUTAapHAs U AUATOrHYecKas kKoMmMmyHuKanusa. OOmeHue
KaKk  B3auMojelicTBue  (MHTepakuus). MEXINYHOCTHOE BOCHPUATHE U IOCTPOCHHE  UMUJIDKA.
[Ipodeccnonansuoe obmenue. KynpTypa neiaoBoro oomeHus.

Tema 11. Tlcuxonorus KoH(IUKTa

Koudnukr xak ocobas ¢opma B3aumonenctBusa. CTpyKTypa, JUHAMHKA, (YHKIHH KOH(MIUKTOB.
OcHoBHble cTaguu pa3BuTHs KoHpmukToB. Kiaccupukanus koH(paukToB. OCHOBHBIE ATamlbl MOUCKA
BBIXOIOB M3 KOHGIMKTHOW cutyauuu. IlpodeccronanbHble KOHGIMKTHL. VICTOUHMKM KOH(QIUKTOB.
KoH}nukToreHHbIe TMYHOCTH. Y CIIOBUSI KOHCTPYKTUBHOT'O pa3pelieHns KOH(IUKTOB.

Tema 12. IIcuxonorust COBMECTHOTO TPyAa

[Icuxonorusi COBMECTHOM TpYyHOBOM JeATeNbHOCTH. [Ipu3Haku TpPyNmoBOTO CyOBeKTa Tpy/a.
Knaccugpukanus opranuzanuii. Crnoco® opraHu3aluid COBMECTHOM aesTenbHOCTH. CTpykTypa OpHrajsl.
[Mcuxonorust rpymmel. CoLUANbHO-TICUXOJIOTHYECKUE OCOOCHHOCTH MaJOd OpraHM30BaHHOW T'PYIIIBIL.
ConmanbHO-TICUXO0JIOTMYECKHH KITUMaT rpynibl. OCOOEHHOCTH COBMECTUMOCTH YJIEHOB IPYIIIIHI.

Tema 13. Tlcuxonorus ynpaBieHUs

VYnopasnenune kak counuanbHblii ¢eHomeH. CyOBbeKT U 00beKT ympaBieHus. l[lpeamer Hayku
yIpaBiIeHUs. DTalbl €€ Pa3BUTUA. YIIpaBJICHUYECKAs A€ATE€IbHOCTh. OCHOBHBIE YIPABIECHUYECKHE KYJIbTYpBI:
XapakTepHbIe 4epThl U 0c00eHHOCTH. OCHOBHBIE (DYHKIIMU YIPABIECHUYECKOHN NesTeTbHOCTH.

Tema 14. Tllcuxonorus pucka u 6€30MacHOCTh Tpy1a

[Ipupona pucka u mpobieMbl Oe3omnacHOCTU. THIBI pUCKAa U OCOOEHHOCTH NPHUHSTUS PEIICHUS B
YCIIOBUAX HeompeeneHHOCTH. [IpuHATHE pelieHnid mo obecnedeHuto Oe30MacHOCTH TpyAa. ANTOpUTM
OPUHATHS pelieHni. DakTopsl, perylnupyromne NOBEACHNE YEI0BEKA B CUTYalUsAX PUCKA. DKCTpEMaIbHAsA
cutyanus. [lcuxocomaTtuueckue nMociecTBUS BO3ACHCTBHS 3KCTPEMaIbHON CUTYaIHH.

Tema 15. Ctpecc u ero npopuiiakThuKa

Ilcuxomorust crpecca. Ilpuemsl yrpaBieHHs SMOLMOHAIBHBIMU COCTOSHUSAMH. [Ipodunaktuka
cTpecca u OPMHUPOBAHUE CTPECCOYCTONUHUBOCTH.



4. O0beM yueOHOI JUCUMIIJIMHBI

Bunsr yaeOHOI paboThI B 3au. en. B akan.u.
OO01masi Tpy10eMKOCTh M CUMILVIMHBI 10 Y4eOHOMY ILIAHY 2 72
Konrakrnasi pa6ora (KP): 0,9 32
Jlexnmonneie 3austus (JI3) 0,45 16
[Tpaxtrueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Pedepar/CamocTosiTennbHas mpakTUdeckas padbora 0,5 20
CamocTosiITeIbHOE U3YUYCHHE Pa3/IeTI0B JUCIIUILUIMHbI 0,6 20
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer

Bupl yueOHO# paboThI B 3au. en. B actp.u.
OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILIAHY 2 54
Konrakrnas pa6ora (KP): 0,9 24
Jlexumonnsle 3ansTus (JI3) 0,45 12
[Tpaktnueckue 3anstus (I13) 0,45 12
CamocrosiTtesibHas padora (CP): 1,1 30
Pedepar/CamocrosiTenbHas nmpaktudyeckas pabora 0,5 15
CamocTosiTeIbHOEC U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 0,6 15
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auyer




4.4.4 IlporpaMMbl NPAKTHK

AHHOTanus padoyeil nporpaMmsl ' YueOHas npakTuka. [IpakTuka mo nmoy4eHuio nepBUYHBIX
npogeccCHOHATbHBIX YMEHHUI U HABBIKOB"
B2.5.01(Y)

1. Heab y4eOHOII NPAKTHKH — O3HAKOMJICHHE CTYJEHTOB C METOJIOJOTMYECKUMH OCHOBAMH
OopraHusainuy o0pa3oBaTeIbHOro Mpolecca no NpoQuIio U3yyaeMoi mporpamMmsl CrieluanuTera Ha Kadeape
XTBMC PXTY um. JI.. MenneneeBa, OCHOBHBIMH HaIpPaBJICHUSAMH HAay4YHO-HCCIIEIOBATEIBCKON PabOThI
kadenpsl B 00JaCTH 3HEPrOHACHIIEHHBIX MAaTEPUAJIOB U W3JEJIH; C eATeIbHOCThIO MPOU3BOJICTBEHHBIX,
HAyYHO-UCCIICIOBATEIbCKMX M TMPOCKTHBIX OpraHu3ainudidi 1o npouiito  M3yd4aeMoll Mmporpammbl
CIeIUalluTeTa, a TaKXKe IMOJNIyUeHUE TMEePBUYHBIX NPOPECCHOHATBHBIX YMEHHHA ¥ HABBIKOB ITyTEM
CaMOCTOSITENIbHOTO TBOPYECKOT'O BBIMOJIHEHHUS 33/1a4, TIOCTABJICHHBIX TPOrPaMMOi MPaKTUKHU.

OcHoBHOHM 3amayeil y4yeOHOW MPaKTUKU SIBisieTcs (OpMHUPOBAaHUE y OOYyYaIOUIUMXCS MEPBUYHOTO
MPEJICTaBICHUST 00 OCHOBHBIX 00JIACTSAX, 00BEKTaX W BUAAX MPOPECCHOHATLHOMN JIEATEIBHOCTH, K KOTOPHIM
TOTOBSITCS] BBIITYCKHUKH, OCBOUBIIIKE ITPOTrPAMMYy CIICIIHAIIUTETA 110 BEIOPAHHOMN CHIEIMaTN3alluU.

VY4eOHble MPaKTUKKA MPOBOAUTCS BO 2-OM M 6-OM cemecTpax B (popMe TEOpeTHUEeCKHX 3aHATUN U
3KCKYpPCHI.

2. B pesyabTrare mnpoxoxaeHUs Y4eOHOH MNPaKTUKH oO0y4yalolluiicsi MO mporpaMmme
CHEeIHATHTETA T0JKEH:
Ob6naoams  cnenytommmmu  oOmekynsTypHbiMu  (OK), oOmenpodeccuonansupivu  (OIIK) u
npodeccuonansabiMi (I1K) koMneTeHmusImMu:
OO1IeKyIbTYPHBIMH
- CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIUICHHUIO, aHau3y, cuHtesy (OK-1);
Oo6menpodeccnoHaTbHBIMU.

- CIIOCOOHOCTBIO pelIaTh 3a/1auu MPOo(heCcCHOHATLHON JIEITETFHOCTH Ha OCHOBE MH(OPMAIIMOHHON U
6ubnuorpadguueckoil KynbTypsl ¢ NPUMEHEHHEM HH(POPMAallMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH H ¢
y4eTOM OCHOBHBIX TpeOoBaHmii HHopMannonHo# 6e3omnacuoctu (OITK-3);

[IpodeccronanbHbIMHU:

- CIIOCOOHOCTBIO OCYILIECTBIIATH TEXHOJOTUYECKUH TPOILECC B COOTBETCTBHHM C DPETIIAMEHTOM M
UCIIOJIb30BaTh TEXHUUYECKUE CPEJICTBA JUIsl KOHTPOJI €r0 OCHOBHBIX MapaMeTpPOB, CBOMCTB ChIPbsi U TOTOBOM
nponykuuu (ITK-1);

- CIIOCOOHOCTBIO MPOBEPATh TEXHUYECKOE COCTOSHUE OOOpYJOBaHUS, OPraHU30BBIBATH €ro
NpOPIIAKTHIECKAE OCMOTPHI M TEKYIIM PEMOHT, TOTOBHOCTHIO K OCBOSHHIO M OKCIUTyaTallil HOBOTO
obopynosanus (I1K-2);

- CHOCOOHOCTBIO JOOMBAThHCS COONIOACHUSI HOPM OXpaHbl TpyZAa, NMPaBUJI TEXHUKU OE30MacCHOCTH,
IPOU3BO/ICTBEHHOI CAaHUTAPUU U MOXKAPHOI Oe3onmacHocTH Ha pabouem mecte (TTIK-3);

- CIIOCOOHOCTBIO M3YydYaTh HAYYHO-TEXHHYECKYI0 HH(OpMAIio, OTEYECTBEHHBIH M 3apyOe)KHBIN
ombIT 1o TeMatuke uccienoBanuii (ITK-10);

3nams:

— TOpANOK OpraHu3ally, IUIAHUPOBAHMs, TPOBEIACHUA U obecreueHUs 00pa30BaTeNbHON
JeSITeIbHOCTH 10 POIITIO U3ydaeMOoil MPorpaMMbl CIIELUAINUTETA;

— TOpANOK  OpraHu3aluy,  IUIAHUPOBaHMs,  MpPOBEACHUs W oOecmeueHuss  Hay4dHO-
UCCIIEIOBATEIbCKUX PAOOT C UCIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA.

Ymems:

—  OCYIIECTBJISATH MOUCK, OOpabOTKY M aHAJIM3 HAYYHO-TEXHUYECKOH HH(OpMAIUH M0 MpoduIIo
MPONJEHHON MTPAKTUKH.

Bnaoemy:

—  CHOCOOHOCTBIO M TOTOBHOCTBIO K MPO(ECCHOHATBHON NEATEIbHOCTH M0 MPO(UII0 HM3ydyaeMoit
IPOTPaMMBbI CIICIHATTUTETA,

— METOJOJIOTMYECKHMH  TOAXOAAaMH K  OpraHu3allid  HAyYHO-MCCIIEIOBATENIbCKOH |



00pa30BaTeNbHON JAESITEIbHOCTH.

3. Kpartkoe conep:xkaHue yueOHOH NMPaKTUKH

3.1. O3HaKOMJIEHHE C UCTOPUEN MTPOU3BOJICTBA SHEPrOHACHIIIEHHBIX MaTepuaioB (OHM) u uznennit
Ha UX OCHOBE, OCHOBHBIMHU 00JIACTSIMH UX IPUMEHEHUSI.

[ocemenne TeMaTHYECKUX IKCIIO3UIIUN MY3€€B U BHICTABOK.

3.2. O3HakoMJIEHHME C TIEPCIIEKTHBHBIMUA HAy4YHBIMH pa3pabOoTKaMH B 00JAacTH CO3JaHUS U
NPUMEHEHHS SHEPTOHACHIIICHHBIX MaTepuaioB U u3aenuii. [locemenne HayyHbIx aboparopuii kadeap u
3HAKOMCTBO C OpraHH3anuei paboThl B NCCIIEI0BATENLCKOM TabopaTopu.

3.3. Iocemenue AeHCTBYIOMUX MPEANPUATHI M0 pa3paboTke u npou3BoacTBy DHM u uznenuii Ha
UX OCHOBE.

O3HaKOMJICHHE C OCHOBHBIMH TEXHOJOTHYECKUMH CTaIusMH U criocobamu mpousBoactBa DHM,
CBOMCTBaMH U3/EIHH U 00IaCTSIMU MX TPUMEHEHHUSL.

3.4. IloaroToBKy oTYeTa O NPOXOKACHUN YUEOHON IPAKTUKH.

TpeOGoBanwust, IpeAbABIAEMbIE K HATMCAHUIO M PE/ICTABICHUIO OTYETA.

KonkperHoe comepkanue y4eOHON MPAKTUKU OMPEIENSETCS ¢ YIETOM BO3MOXKHOCTEH M MHTEPECOB
Kagenpbl, OPraHU3yIoIIeH MPAaKTUKY, U TPUHUMAIOIIEH OpraHH3aluy.

4. O0béM yueOHON NPAKTHKH

§ Beero 2 cemecTp 6 cemecTp
Bun yuebHoit paboTbl
3E |Axkaa.u. | 3E |Axaa.u. | 3E | Akan. 4.

OO01mmast TpyA0eMKOCTh THUCITUTUTHHBI 6 216 108 108
KonTakTHas padora (KP): - - - - - -
CamocrosiTtesnnas padora (CP): 6,0 216 3,0 108 3,0 108
WupuBuyanbHOE 3a]aHKHE 1,0 36 0,5 18 0,5 18
CamocTosTeIbHOE OCBOCHUE 3HAHUM,
YMEHHH W HaBBIKOB TI0 TIPOrpaMMe 5,0 180 2,5 90 2,5 90
y4eOHOI MPaKTHKH
Bua uTOroBOro KOHTpoJIs: 3ader 3ager

) Beero 2 cemecTp 6 cemecTp

Buz yue6Hoi paboTbl
3E |Actp.u. | 3E |Acrtp.u. | 3E |AcTp. u.

OO61ast TpyA0EMKOCTh TUCHUTIIHHBI 6 162 3 81 3 81
Konrakrnas pa6ora (KP): - - - - - -
CamocrositesbHas padora (CP): 6,0 162 3,0 108 3,0 108
NuauBuayanbHOe 3aaHKe 1,0 27 0,5 135 |05 13,5
CaMocTosiTeTbHOE OCBOCHUE 3HAHUM,
YMEHHH W HaBBIKOB TI0 TIPOrpaMMe 50 135 2,5 67,5 2,5 67,5
y4eOHOM MPaKTUKH
Buja nToroBoro KoHTpoJs: 3auer 3auer

AHHOTanus padoyel NPorpaMmbl
"IIpou3BoacTBeHHasi npakTuka. TexHoornyeckas npakTuka”
b2.5.02(IT)

1. Ileab NpPOU3BOACTBEHHON NPAKTUKH — TMOJyuyeHUE MNPOPECCHOHANIbHBIX YMEHHH U OIbITa
npoeCCUOHATIBHON JEeSTETbHOCTH MyTEM O3HAKOMJICHMS C COBPEMEHHBIMU TEXHOJIOTHUAMHU IONyYSHHS
OCHOBHBIX 3HEProHaChIIIEHHbIX MaTepuanoB (OHM), onbITHEIMU MPOU3BOACTBAMHU NepcrekTuBHbBIX OHM B
YCJIOBUSIX JCHCTBYIOLIETO IMPOU3BOJCTBEHHOIO MPEANPUATHS U OTPACIEBOIO HAYYHO HCCIEN0BATEIBCKOTO
WHCTUTYTA.

OcHOBHOW 3aavyell TNPOU3BOACTBEHHOW MPAKTUKH SBJISIETCS MPHOOPETEHUE OIbITa YYacTHs B
peabHBIX MPOU3BOJCTBEHHBIX MPOLECCaX, IPUOOpPEeTeHNEe HEOOXOIMMOr0 KOMIUIEKCA HABBIKOB M 3HAHWM,
HEOOXOUMBIX JUIS PEUICHUs KOHKPETHBIX TEXHOJOTHUECKUX 3ajad, cOop nHpopManuu, HeoOXOIUMOMN JUIs



BBITMIOJTHEHUSI POSKTHON YacTh 0TuéTa Mo pa3zpaboTKe KOHKPETHON TEXHOJIOTUYECKOM CTaIiK MPOU3BOICTBA
OHM.

KonkpeTtHoe cojepxaHue MPOU3BOJICTBEHHOM MPAKTHKU OMpPENeNsieTcs WHANBUAYAIbHBIM 33JaHUEM
CTYAEHTa C Y4ETOM HHTEPECOB U BO3MOXKHOCTEW OPraHU3alMi, TI€ OHA BBINOJHSIETCA. NHIMBUIYyaIbHOE
3aJjaHue pazpadbaTbIBaeTCs MO NPOGUIIO CIeHAUTETA.

ITpousBoacTBenHas npaktuka nposoautcs Ha GLT "Coroz" r. [3epxunckuii M.O.

YueOHast paboTa Ha MPOU3BOACTBEHHOM MpaKTUKe 0a3upyeTcs Ha 3HAHUAX, MOJYYEHHBIX CTYJIEHTaMHU
B Kypcax "IIpoekTtupoBanue u 00OpYyIAOBaHHE 3aBOJIOB MPOU3BOJCTBA YHEPTOHACHIIICHHBIX MAaTEPUATIOB U
n3nenuii” u "OCHOBBI TEXHOJOTHYECKON O€30IaCHOCTH IMPOU3BOJICTBA SHEPTOHACKIIIICHHBIX MAaTEPHAIIOB".

2. B pe3yabTaTre NpoXoJIeHHs NMPOU3BOJACTBEHHOI NMPAKTUKHM 00ydaloumiicss mo mporpamme
CIEHHATUTETA A0JIZKeH:

Obnadamye CleAYOIINMU KOMIIETEHIIUAMU:

O6menpodeccnoHaTbHBIMHU.

- CIOCOOHOCTBIO  MPO(ECCHOHATBHO  HCIONIB30BaTh  COBPEMEHHOE  TEXHOJIIOTMYECKOE U
aHaJIUTH4YeCKoe O00OpYyIOBaHUE, CIIOCOOHOCTHIO K IIPOBEJCHHIO HAyYHOIO HCCIEAOBAaHUS M aHAIU3Y
HOJIYYSHHBIX TPH ero mpoBeaeHuu pe3yapratos (OITK-2);

- TOTOBHOCTbIO K KOMMYHHKALIMU B YCTHOM M NMUCBbMEHHOH (popMax Ha pyCCKOM UM MHOCTPAHHOM
sI3bIKaxX JUIS PelIeHus 3a1a4 mpodeccuonanbHoil nesrenpbHocTr (OI1K-4);

IIpodeccronanbHbIMU:

- CHOCOOHOCTBIO OCYIIECTBIISITh TEXHOJOTWYECKHI MPOIECC B COOTBETCTBHH C PETIIAMEHTOM H
UCIIO0JIb30BaTh TEXHUYECKUE CPECTBA [l KOHTPOJIS €r0 OCHOBHBIX ApaMETPOB, CBOICTB ChIpbsi U TOTOBOM
nponykuuu (ITK-1);

- CHOCOOHOCTBIO IPOBEPSTH TEXHUUYECKOE COCTOSHHME OOOpYAOBaHUS, OPraHU30BBIBATH €ro
NpOPHIAKTHIECKAE OCMOTPHI U TEKYIIUH PEMOHT, TOTOBHOCTHIO K OCBOCHHMIO W JKCIUTyaTalldd HOBOTO
obopynosanus (I1K-2);

- CHOCOOHOCTBIO JOOMBATHCS COOJIOACHUS HOPM OXpPaHbl TPYAA, MPABUI TEXHUKU OE30MACHOCTH,
IPOU3BO/ICTBEHHOI CAaHUTAPUU U MOXKAPHOI Oe3onmacHocTH Ha pabouem mecte (TTIK-3);

- CHOCOOHOCTBIO K pEHICHUIO0 MPO(ECCHOHATBHBIX MPOM3BOJICTBEHHBIX 3aJad, BKIIOYAIOIINX
pa3paboTKy HOPM BBIPAOOTKM M TEXHOJIOIMYECKMX HOPMATHBOB PAcCXOJOBaHMS ChIPbsS, MaTepHUaloB H
SHEpPreTUYeCKUX 3arpar, obOecreueHre TpeOOBaHUI MO CTaHIAPTH3AIMU, CEPTU(UKANUN W KAueCTBY
HIPOAYKIMH
(TIK-4);

- CHOCOOHOCTBIO K aHAJIM3Yy CUCTEM aBTOMAaTHU3alluu MPOM3BOJCTBA U Pa3pabOTKe MEPONPUATHIH 1O
ux cosepieHcTBoBanuio (ITK-5).

[TpodeccronanbHO-CIEUANTN3UPOBAHHBIMU:

- CHOCOOHOCTBIO YIPABISATh TEXHOJIOTMYECKHMMH MPOIECCAMH TOJYUEHHsS] TOPOXOB, TBEPIBIX
PaKEeTHBIX TOIUIMB, MOJUMEPHBIX KOMIIO3UIIMOHHBIX MAaTepHaiOB U M3/AEIMHA U3 HUX, a TaKXkKe OTAEIbHBIX
KOMITOHEHTOB, IPOTHO3MPOBATH U PETYJIIMPOBATh WX AKCIUTyaTaI[HOHHBIE CBOMCTBA, ONPENEIITh ITapaMeTphl
TEXHOJIOTMYECKHX mporeccoB ux monyderus (IICK-2.1);

- CHOCOOHOCTBIO pa3padaThiBaTh METOAMKH WM MPOTPAMMBI IPOBENEHUS HMCCICIOBAHUN MOPOXOB,
TBEP/BIX PAKETHBIX TOILIMB, MOJUMEPHBIX KOMIO3HIIMOHHBIX MAaT€pPHaJOB W HM3ACIUN W3 HUX, METOAMKH
KOHTPOJISI TEXHOJOTHYECKUX TporieccoB ux nonydenus ([ICK-2.2);

3namo:

—  YCTPOWCTBO MPOU3BOJCTBEHHBIX JMHUHM, CTPYKTYPBl U 00OPYIOBaHMS LIEXOB, TEXHOJIOIMYECKHE
0COOEHHOCTH KOHKPETHOTO Npou3BozcTea JHM,;

— TOpSAOK OpraHU3aluy, IUIAHUPOBAHUS, MPOBEACHUS U O0ECIEUeHHUs MPOU3BOJICTBA OCHOBHBIX
OHMCc ncnonb30BaHUEM COBPEMEHHBIX TEXHOJIOTUH;

— TOpAAOK OpraHu3alyH, IUIAHWPOBAHMSI, NPOBEICHMS ONBITHBIX MPOM3BOJACTB NEPCIEKTHUBHBIX
OHM,;

Ymems:

—  OpHUEHTHPOBATHCS B COBPEMEHHBIX TEXHOJIOTMSIX MPOU3BOACTBA MHAWBUYaJbHBIX U CMECEBBIX
OHM wu o06nacTax ux NpUMEHEHUS;



—  OpHCHTHPOBATBHCSI B COBPEMEHHBIX TEXHOJIOTHSX CHAPSOKCHUS W3ACIUN, COJepiKaliux
WHIUBUyaJIbHBIE U cMeceBbie DHM.

Bnaoemw.:

— HaBBIKAMH aHalM3a TEXHOJOTMYECKMX CXEM W TEXHHYECKHX PErIaMeHTOB IPOU3BOJICTBA
ocHOBHBEIX OHM;

—  CHOCOOHOCTBIO M TOTOBHOCTBIO K MPOQECCHOHATBHON NEATETHHOCTH MO MPO(HITI0 M3ydaeMoii
pPOrpamMMBbl CIICIIMAIIUTETA;

3. KpaTkoe conep:kaHue yueOHOI MPaKTUKH

Opeanuzayuonnoe coopanue (PXTY um. /. U. Menoeneesa):

* 3HAKOMCTBO C ITPOTrpamMMoOii, LIEJIIMH U 3aJja4aMU IMPOU3BOJICTBEHHON MTPaKTUKH;

* pa3zbsiCHEHHE 0COOEHHOCTEN POXO0KACHUS MTPAKTUKU Ha MPEATNPUATHUSAX;

* HHCTPYKTaX 1O OOIINM IOJOXKEHHUSIM TEXHUKH 0€30MMaCHOCTH;

* Ompe/eNieHre MPUMEPHOTo KaJleHAApHOTO rpauKa MpOoX0KACHUS TPAKTHKY.

Opeanuzayuonnvie meponpusmus (PLAT " Cows" 2. [[zepacuncruil M.O.)

[IpoxoxaeHne peKUMHBIX Meponpusatuii s goctyna Ha teppuropuro OIJIT "Coroz" r.
Hzepxunckuit M.O. [IpoxoxaeHne HHCTpyKTaxa 1o TexHuke 6ezonacHocTh. [Ipoxoxkaenue cnenuaibHOro
MHCTPYKTaXa MO PEeXUMY MNpakTHKH. lIpoxoxkneHue pexuMHbIX Mmeporpusatuid Ha tepputopun OLT
"Cor3" r. [zepxunckuii M.O.nu cnenuHCTpyKTaka 1o cOopy marepuasioB ajisi oTdera. lIpoxoxneHue
PEKUMHBIX MeporpusaTuii 1uist foctyna Ha Tepputoputo OLIIT "Coroz" r. [I3epxunckuit M.O..

O3HakomMumenvhbie MeponpusmusL:

Osznakomnenue ¢ uctopueit passutus npousBoiacts OLIT "Coroz" r. [zepxkunckuii M.O. (my3ei).
ITocemenne Hay4yHO-pOM3BOACTBEHHOrO IIEHTpa: JIA0OpAaTOpPHUHl M OIBITHBIX IPOM3BOJICTB, Oecema ¢
BeAyIMMH crieruanucraMu. O3HAaKOMIJIGHHE C COBPEMEHHOM TEXHOJOTHeHW MPOW3BOJCTBA HUTPOI(PHUPOB,
BKJIFOYAsi BOIIPOCKI KOJIOTHH MPU TPOU3BOJCTBE HUTPOCOSTUHEHNUN — YyYACTKOB KATATUTHUYECKOTO CHOKUTAHUS
OTXOJSIIIMX Ta30B, pEreHepanuud CEpHOW KHUCIOThl. (O3HAKOMJIEHHE C COBPEMEHHOW TEXHOJOTHEH
npou3BojcTBa m3aenui JHM Mmeromamu mpoxXogHOTO MPECCOBAHUS, JUThS MO JAaBICHHEM U CBOOOIHOTO
muths. O3HakomieHue ¢ uctopuer GIJIT "Coro3" r. JIzepxkurckuii M.O. u ero crpykrypoi. ITocemenue
nojapaszieneHuid u jaboparopuit WHctutyTta, Oecega ¢ Beaymumu crienuanuctamu. [locemenue
UCIIBITAaTEIbHOTO KOMIUIEeKca. [locelnienre onbITHBIX TPOU3BOACTB.

Cbop mamepuana 0715 8bINOIHEHUS NPOEKMHOL YACMU OMYEMA.

N3yuenue cTpykTypbl 1 000pyI0BaHUS IIEXOB MTPOU3BOACTBA KOHKPETHOTO MPOJAYKTa B COOTBETCTBUU
C WHAMWBUIYaNbHBIM 3anaHueM. [logpoOHOe wu3yueHue ydacTka MPOM3BOJACTBA I MOCIEAYIOLIETO
npoekTupoBaHus. MzydueHue annaparypsl, KOHCYJIbTAIUH.

N3yueHne TEXHUYECKOTO perjiaMeHTa 11exa B COOTBETCTBUM C MHIUBUIYAIbHBIM 3aaHueM. M3yueHue
CXEMBI POU3BOJICTBA B COOTBETCTBUHU C MHIUBUIyaJIbHBIM 3a/1anneM. KoHcymbpTanmu ¢ paboOTHUKaMHU 11eXa.

O3HakOMJIEHHE C ammapaTypoi MpOU3BOJCTBA, pa3paboTKa MPeAnoiaraeéMoil cXeMbl MPOU3BOJICTBA B
COOTBETCTBUU C WHJUBHUAYAIbHBIM 3ajaHueM. KoHCynbTanmu ¢ pabOTHHKaMHU IieXa U PYKOBOJIUTEISIMU
npakTuku oT PXTY.

N3yuenne KambKyJIsSlUA CTOMMOCTH BBIMTYCKAEMOTO TMPOJIYKTAa B COOTBETCTBHUU C WHIUBUIYATbHBIM
3a/IaHUEM.

3axnouumenvHvie MEPONPUAMUIL

Pexxnmuas mpoBepka KOHCIIEKTOB U YEPTEKEN.

[TpoxoxkaeHne 3aKITIOYUTEIIFHOTO WHCTPYKTaKAa U KOHCYJIbTalluu B YueOHO-MeToanueckoMm LleHTpe.
[Ipuem 3adera MO MpaKTHKE C Y4acTUEM COTPYTHUKOB TPEANPUATHS U TpernojaBarenei kadeapsl (1o
nexam).



4. O0bEéM NPON3BOJACTBEHHOI NMPAKTHKH

Bunsl yueOHoI paboThI O06BéM
B 3au€rHbIX B akanem.

eIMHULIAX yacax
O01mas Tpy10eMKOCTh JMCHUUILIHHBI 10 Y4e0HOMY IJIAHY 6 216
AyIMTOpPHbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 6 216
NHnuBuyaibHOE 3a/1aHKE 1 36
CaMocToATEIbHOE OCBOCHNE 3HAHUM, YMEHUI U HABBIKOB 110 5 180
porpaMMe NpOU3BOJCTBEHHON MPAKTHKHU
Bua uToroBoro KOHTpoJIs: 3a4€T / IK3aMeH 3a4€T ¢ OLeHKOM

Byl yueOHOM paboTh O0BEM
B 3auérnbix B actp.

eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IUIAHY 6 162
AyIUTOPHBIE 3aHIATHS: - -
CamocrositesbHas padora (CP): 6 162
WunuBuayanpHOE 3a1aHNE 1 27
CamMocTosATeIbHOE OCBOEHNE 3HAHUM, YMEHUI U HaBBIKOB I10 5 135
porpaMMe NPOU3BOJCTBEHHON MPAKTHKHU
By MTOroBOro KOHTpoJIs: 3a4éT / IK3aMeH 3a4ér ¢ oneHkom

AHHOTANUsA padoyeil NPOrpaMMbl JUCHUILIHMHBI
" IIpengunioMHasi npakTuka"
b2 5.03(I1x)

1. Heab nmpelIUNIOMHONW NMPAKTHUKH — HAYYHO-HCCJIEI0BATEJIbCKOH PadoThl — MpHOOpEeTEeHUE
HaBBIKOB, HEOOXOIMMBIX B JajbHeWIIel mnpodecCHOHATBbHON MAEATENbHOCTH, IONyYeHHe CTYACHTOM
HEOOXOJMMOTO KOMIUIEKCa HAyYHO-UCCIEIOBATENbCKUX JIAHHBIX I YCICITHOW 3alllUThl BBITYCKHOMN
KBaJTM(PHUKAIIMOHHON pabOTHhI, a TAKXKE YIITyOJieHHe 3HAaHUK B 001aCTH HAYYHO-HCCIIE0BATENBCKON paOOThI MO
TeMe JUILIOMA.

OcHoBHOW 3amadell MTPENIUIUVIOMHONW TPAKTHKU SBISETCS (QOPMHUPOBAHUE Y OOyUYaIOUIUXCS
[IEJIOCTHOTO TIPENICTABIICHUS OO0 OpraHM3allid W YIPaBICHUW OTACIBbHBIMU DJTAallaMH W TMpPOTpaMMaMu
MPOBEJICHUS HAYYHBIX MCCIEIOBAHUN M TEXHHUYECKHX Pa3pabOTOK; O CTPYKType OpraHU3aIlMH U OCHOBHBIX
GYHKIUSIX HUCCIENOBATENbCKUX U YIPABICHUYECKUX TMOAPA3ACIICHUM; ydacThe B paboTe HaydHO-
HCCJIEIOBATENHCKOM TPYIIIbI, MOAPa3IeIeHNs, BDEMEHHOTO TPYAOBOTO KOJIEKTHBA; MOIy4YeHre, 0000IIeHIe
U CHUCTEeMAaTH3allMs JIaHHBIX JUISl BBIMOJTHEHUS BBIMYCKHOM KBATHU(UKAIIMOHHONW pPAaOOTHI, pa3BUTHE Y
00y4JaroIuXcsi TMYHOCTHO-MTPO(HECCHOHATFHBIX Ka4eCTB UCCIIeIOBATENS.

2. B pe3yabTaTre mMpoXoKIeHHUs NPOU3BOJACTBEHHOI MPAKTHKHM 00ydaroumiics mo mporpamme
CIIeNNAJINUTETA JOJIKEeH:

Obnadams CIeyOUUMA KOMIIETCHITUSIMU:

ObwekynomypHbiMu.

- CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHUIO, aHanmu3y, cuatesy (OK-1);

Obwenpogheccuonanorvimu.

- CIIOCOOHOCTBIO HCIO0JIb30BaTh MaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIE U WH)KEHEPHBIE 3HAHUS
1S peuieHus 3aaa4 cBoei npogeccuoHanbHOM NeATEeIbHOCTH
(OIIK-1);

- CHOCOOHOCTBIO MPO(ECCHOHANIBHO HCIOJIB30BaTh COBPEMEHHOE TEXHOJOTHYECKOe U
aHalIMTUYECKOe 000pyJOBaHHME, CIOCOOHOCTHIO K MPOBEACHHI0 HAyYHOI'O HCCIIENOBaHUS U aHAIU3Y
NOJIy4EHHBIX NIPH ero nposeneHuu pesynbratoB (OIIK-2).




IIpogheccuonanvnvimu:

- CIIOCOOHOCTBIO OCYILECTBIJIATH TEXHOJOTMYECKUN IPOLECC B COOTBETCTBHM C DPErVIAMEHTOM U
UCIIO0JIb30BaTh TEXHUYECKUE CPECTBA ISl KOHTPOJIS €r0 OCHOBHBIX IapaMETPOB, CBOICTB ChIPbs U TOTOBOM
npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(OpMaIUio, OTEYECTBEHHBIH M 3apyOeKHBIN
omnbIT 10 TeMatuke uccaeaoBanuii (ITK-10);

- CIIOCOOHOCTBIO HPHUMEHATh COBPEMEHHBIE METOJbl MCCIIEOBAaHUS, IPOBOIUTH CTAHIAPTHHIE U
cepTU(UKAIIMOHHBIC UCITBITAHUSI MATEPUAJIOB, U3JICIUI U TeXxHOJornueckux mnporeccos (ITK-11);

- CIIOCOOHOCTBIO IJIAHUPOBATh U IIPOBOJIUTH HEOOXOAUMBIN SKCIEPUMEHT, KOPPEKTHO 00padaThiBaTh
U aHaJIM3UPOBATh Noay4YeHHbIe pe3ynbraThl (ITK-12);

CMOCOOHOCTBIO K HANKCAaHHIO OTYETOB, pedeparoB, MyONUKauil M MyOJMYHBIX OOCYXICHHIA,
(GopMynHUpOoBaTh MPAKTHUECKUE PEKOMEHJALMHM MO HCIIOJIb30BAaHUIO PE3YJIbTaTOB HAYYHBIX HCCIEIOBAHUMN
(TIK-13);

TOTOBHOCTBIO B COCTaBE€ TIpYIIbl I[POBOAUTH SKCHEPTH3y IPOUCIIECTBUM €  ydacTHEM
JHEPrOHACHIIICHHBIX MaTepuaioB u u3aenui ([1K-18).

IIpogheccuonanvno-cneyuanuzuposanuvimu:

- CIIOCOOHOCTBIO pa3padaThiBaTh METOIMKH M HPOTPAMMBI MPOBEACHUS HCCIECIOBAHUN TOPOXOB,
TBEPJbIX PAKETHBIX TOILIMB, MOJUMEPHBIX KOMIO3MIMOHHBIX MaTe€pHajoB W M3AEIUM W3 HUX, METOJUKU
KOHTPOJISl TEXHOJIOTMYECKUX TporeccoB ux nonydenus ([ICK-2.2);

- TOTOBHOCTBbIO CHHTE3MPOBATh U MCCIENOBATH (PU3MKO-XMMHUYECKHUE, B3pbIBUaThle U (DU3MKO-
MEXaHUYECKHE CBOMCTBA YHEPrOHACHIIIEHHBIX KOMIIOHEHTOB ITOPOXOB M TBEPABIX pakeTHbIX TorumB (IICK-
2.3);

- TOTOBHOCTBIO MPOBOJIUTH CTAaHAAPTHBIE U CEPTUPUKAIMOHHBIC UCTIBITAHUS TIOPOXOB, TBEPABIX
PaKETHBIX TOIUIHB, MTOJHMMEPHBIX KOMIIO3ULIIMOHHBIX MaTepUaIoB U u3nenuii Ha ux ocHose ([ICK-2.4).

3nams:

— OCHOBBI OPraHU3aLMK U METO/I0JIOTHIO HAYYHBIX HCCIEIOBAHUH;

— COBPEMEHHBIC HAyYHbBIE KOHUEIIIMY B 00JIACTH YHEPTOHACKHIIIIEHHBIX MAaTEPHAJIOB,;

— CTPYKTYPY H METOJABl YIPAaBICHUS COBPEMEHHBIM IPOW3BOACTBOM HSHEPrOHACHIIIEHHBIX
MaTepHaloB.

Ymemn:

— paboTaTh ¢ HAYYHBIMH TEKCTaMH, TI0JIH30BATHCS HAYYHO-CIIPABOYHBIM allapaToM;

— 00pabaThIBaTh, aHATM3UPOBATH MOYUYECHHBIE SKCIIEPUMEHTAIIbHBIC TaHHBIC;

— 0OpPMIISITH PE3YIBTATHI HAYYHBIX UCCIICIOBAHMIA;

— WCTOJB30BATh TOJYYCHHBIE TEOPETHYECKHE 3HAHUS I MPOSKTHPOBAHUS TEXHOJIOTHIECKUX
JMHAN TPOU3BOJICTB SHEPTOHACHIIIIEHHBIX MAaTEPUAIIOB.

Braoemy:

— HaBBIKAMU CAMOCTOSITEIILHON HAayYHO-MCCIIETOBATENECKON AEATEIBHOCTH, paOOTHI ¢ HCTOYHHUKAMHU
Hay4HOI nH(popMmanyu, pedeprpoBaHUs HAyYHBIX MyOIMKALUT;

— METOJaMH  TIPOCKTUPOBAaHUS ~ OCHOBHBIX W  BCIIOMOTATENBHBIX  II€XOB  IPOM3BOJICTBA
SHEPrOHACHIIIIEHHBIX MAaTePHATIOB, CIOCOOAMH pacueTa TEXHOJIOTHIECKOTO 000PYAOBaHHUS.

3. Kparkoe coep:kaHue NpeaIunI0OMHO NPAKTHKH — HAYYHO-HCCIIe10BATE]bCKOI padoThl
BBenenue — nenu 1 3a1a4u NpeATUIUIOMHON MPAaKTUKU — HAYYHO-MCCIIEA0BATEIbCKON pabOTHI.
Opranu3zanys 1 OCyIECTBICHUE HAyYHO-UCCIIEA0BATENBCKON JEATEIBHOCTH.

Brinonnenue nHAMBHAYaNbHOTO 3a1aHusl. O000IIEeHNE U CUCTEMATHU3allHsl TaHHBIX JUIsSl BBITOJIHEHUS
BBIITYCKHON KBaTM(PUKAIIMOHHOMN pabOoTBHI.

KonkperHoe coxaepkaHue TMPeAJUIUIOMHON NPAaKTUKM — HAy4YHO-HCCIEA0BATEIbCKON paboThl
OIpEAEIAETCS UHANBUyaJIbHBIM 33JJaHUEM CTY/IEHTA C YUETOM MHTEPECOB M BO3MOXHOCTEH OpPraHU3aLUM,
/1€ OHA BBIMIOJIHSETCS.

WuauBuayanbHOe 3a/1aHue pa3pabaThiBaeTCs MO MPOQUIIIO CIIEIUATBFHOCTH B CTPOTOM COOTBETCTBUU
C TEeMOH BBIITYCKHOM KBaIM(PUKALIMOHHOMN pabOThI CIIEUAINCTA.



4. O0bEéM NpeIINIIOMHON NMPAKTHKH - HAYYHO-HCCJIe0BaTEIbCKOH padoThl

Bunsl yueOHoI paboThI O06BéM
B 3au€rHbIX B akanem.

eIMHULIAX yacax
O0mas TPyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 21 756
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 21 756
NHnuBuyaibHOE 3a/1aHKE 10 360
CaMocTOsATEIbHOE OCBOEHUE 3HAHUI, YMEHUI U HABBIKOB 110 11 396
porpaMmme NpeJAUILIOMHON TPAKTUKU — HAyYHO-
HCCIIEIOBATEIbCKON PabOTHI
Buj uToroBoro KOHTpoOJIsi: 3a4€T / IK3aMeH - 3auér

Bunsl yueOHOM paboThI O06Bém
B 3auérHbIX B acrp.

eIMHULIAX yacax
O01mas Tpy10€eMKOCTh JMCHUILIHHBI 0 Y4eOHOMY IJIAHY 21 567
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 21 567
WuauBuayanibHoE 3a1aHKe 10 270
CaMocTosATEIPHOE OCBOCHNE 3HAHUM, YMEHUI U HaBBIKOB 110 11 297
nporpaMmme IpeIUILIIOMHON TPAKTHKU — HAyYHO-
HCCJIEIOBATEIBCKOM pabOTHhI
Buj uToroBoro KOHTpoOJIsi: 3a4€T / IK3aMeH - 3auéTt




4.4.5.T'ocynapcTBeHHasi HTOTOBasi aTTecTalust

AHHOTaNus
padoueii mporpaMMbl rOCy1apCTBEHHOM UTOTOBOM ATTECTALUM
(b3.B.01)
1. leap rocyaapcTBeHHOH HWTOrOBOM ATTECTALIMH — BBISIBICHUE YPOBHS TEOPETUYECKOW U

MPAaKTUYECKON IMOJTOTOBJICHHOCTH BBITYCKHHKA BYy3a K BBINOJHEHHUIO MPOQECCHOHATBHBIX 33a1ad |
cooTBeTcTBUSl ero nonaroroBku TtpedoBanusM DPI'OC BO mno crenumanpHocTd 18.05.01 Xumuueckas
TEXHOJIOTHSI SHEPTrOHACHIIICHHBIX MaTEepPHAIOB H3Aenui, cnenuanu3anus Ne 2 "Xumuueckass TEXHOJIOTHS
MOJIMMEPHBIX KOMIIO3UITUI TTOPOXOB M TBEP/IbIX PAKETHHIX TOILJIUB"

2 B pe3yjbTaTe rocyJapcTBeHHOW HMTOroOBOil aTTrecTauMu O0y4YalOIIMiics MO NporpamMme
CHEeIHATUTETA T0JIKEH .

Obnaoame:
OOIIEKYIbTYPHBIMH, oOrrenpopeccuoOHaTLHBIMH, poQeCcCUuOHATHHBIMU u CIIeUAIbHBIMU
po(hecCHOHATLHBIME KOMITETEHITUSMU, ITEPEUYHUCICHHBIMU B pa3zelie 3 HacTosmel o0Ieo0pa3oBaTebHON
POTPaMMBlI,

3namo:

— TOpSAIOK OpraHW3allid, IUIAHUPOBAHUS U MPOBEICHHUS HAYYHO-HCCIENOBATENLCKUX pPadOT ¢
UCIIOJIb30BAaHUEM  TOCJICTHUX HAYYHO-TCXHHUYECKUX JOCTHKCHHA B O0JIACTH SHEPTrOHACHIIICHHBIX
MaTepHaJioB;

— METOJbI CHHTE3a M HCCICIOBaHUS (DH3UKO-XUMHUYECKHUX, B3PBIBYATHIX U (PH3UKO-MEXaHUICCKUX
CBOMCTB MHJIUBUIYyaJIbHBIX U CMECEBBIX YHEPrOHACHILIEHHBIX MATEPUAJIOB;

— COBpPEMEHHBIC HAyYHbIE TEH/ICHIIMH Pa3BUTHUS SHEPTOHACHIIICHHBIX MAaTEPUAIIOB;

— OCHOBHBIC TEXHOJOTHMYECKHE Tmporecchl A((QEeKTUBHOrO ©  OE30MACHOTO  TOTYYCHHS
SHEPrOHACHIIIEHHBIX MAaTEPUAIOB U U3CIHI;

Ymemny:

— CaMOCTOSITEIbHO  BBISBIATH  NEPCIEKTUBHBIC  HANPABICHUS  HAYYHBIX  UCCIEIOBAHMM,
000CHOBBIBAaTh AaKTYaJbHOCTh, TEOPETHUECKYIO M TPAKTUYECKYIO 3HAYMMOCTh TMPOOJIEMBI, MPOBOJIUTH
SKCIIEPUMEHTANIbHBIE HCCIEAOBAHUA C HCIIOJIB30BAHUEM COBPEMEHHBIX MPHUOOPOB, AaHATU3UPOBATH U
UHTEPIPETUPOBATh IOJTYYCHHBIE PE3YNbTaThl, MOATOTABIMBATH OTYETH U MYOIHKAIMU O pe3yiabTaTax
HCCIICIOBAHNIA;

— OCYIIECTBIATh TOWCK H  aHaJIM3 HAyYHO-TEXHMYECKOW HWHPOpMamuu B  00JacTH
SHEPTOHACHIIICHHBIX MAaTEPUAJIOB M U3ACIHUNA C IEJbI0 HAYYHO-TPAKTHYECKON M TMATEHTHOW MOICPKKU
MIPOBOJIUMBIX MCCIIEJOBAaHUN;

— TMPUMEHATHh 3HAaHUS MO XMMHUM M TEXHOJOTMM HWHIUMBUIYAIbHBIX UM CMECEBBIX B3PbIBUATHIX
MaTepUaJioB M HX OTACIbHBIX KOMIIOHEHTOB IS YIPAaBJIEHUS TEXHOJOTHYECKUM IPOIIECCOM,
MPOTHO3UPOBAHUSA W PETYJIUPOBAHUS OCHOBHBIX OKCIUTyaTal[MOHHBIX CBOMCTB, TOCTAHOBKM 3ajad IO
MCCJIEI0BAHUIO U TPOEKTUPOBAHUIO TEXHOJIOTUN HOBBIX B3PBIBUATHIX MATEPUAJIOB U U3EIHIA;

Braoempy:

— METOAOJIOTHEH U METOJMKOW MPOBEAECHUS HAYUYHbIX UCCIIEI0BAHUI; HABBIKAMU CaMOCTOSITEIbHOU
HAay4YHOHW W UCCIIEIOBATEILCKON pabOTHI;

— HaBbIKaMH pabOThl B KOJJICKTHBE, IJIAHUPOBAHUS M OpPraHU3allMi KOJUICKTHUBHBIX HAYYHBIX
MCCJIEI0BAHMI; COBPEMEHHBIMH METOJJaAMHU UCCIIEAOBAHUS U aHAJIN3a YHEPTOHACKIILIEHHBIX MaTePHUAJIOB,;

— HaBBIKAMU MPOBEJCHUS MCCIICOBAHNN MHANBUIYATbHBIX U CMECEBBIX B3PHIBUATHIX MAaTEPHAJIOB,
WX UCTIBITAHUHA U KOHTPOJIS MapaMeTPOB TEXHOJIOTHIECKUX TPOIECCOB UX MOTYyUEHNUS,

— HaBBIKAMHU  BBIIOJHEHUS  HMHXKEHEPHBIX  PaCyeToB, o0ecreunBarOMX  MPOBEICHHE
CYIIECTBYIOIIETO TEXHOJOTMUYECKOTO IMpollecca WU BHECEHHS B HErO0 HEOOXOAMMBIX MAOMONHEHUN u
N3MEHEHHH.

3. Kpartkoe cogep:xaHue rocy1apcTBeHHOM UTOr0OBOM aTTecTalumn

I'ocynapcTBeHHas UTOrOBast aTTECTAlMs O0YYAIOLIUXCS 110 IPOrpaMMe CIELUAIUTETa POBOJUTCS B
¢dopMe 3amuThl BHITYCKHOM KBanupukanuoHHo pabdotsl (BKP) — numimomHo#l paboThl WM AUIIOMHOTO
npoekTa. ['ocynapcTBeHHas utoropas arrecranus B ¢popme 3amutel BKP npoxonut B 11 cemectpe Ha 6a3e
3HAHWH, TOJYYCHHBIX CTYJEHTaMHU TpPH HM3ydYeHUH IUCIUIUIMH crneruanbHocT 18.05.01 Xwumwuueckas



TEXHOJIOTHS YHEPTOHACHIIICHHBIX MaTePUAIOB U M3Jeui , cneruanu3anus Ne 2 "XuMuueckast TEXHOJIOTH
MOJIMMEPHBIX KOMIIO3UIMH, TOPOXOB U TBEPIBIX PAKETHBIX TOTUIMB".
l'ocynapcTBeHHast UTOroBas arTecTalusl OOy4aloUIMXCs IO MporpamMme CHelUaliTeTa — 3alluTa
BBIIMTYCKHON KBaTH(PUKAMOHHOM pabOThI MPOBOAUTCS TOCYIAPCTBEHHON 3K3aMEHAIIMOHHOW KOMHCCHUEH.
Kontposnp 3HaHuii oOydarommxcs, monaydeHHbIX npu ocBoeHun OOII, ocymecTBisieTcs myTem
nposeneHus 3amuTsl BKP u npucBoenus kBanmpukanum " crenuaimcT .

4. O0beM rocy1apcTBEHHOM UTOTOBOM ATTECTALNM

[Iporpamma oTHOcUTCS K 0a30BOM yacTu y4eOHOro Iiana, k 61oky b3 "I'ocynapcTBenHas urorosast
arrectanusa” (B3.5.01) Ilporpamma mpeamojaract, 4Yro OOydYarOlIMeCs MMEIOT TEOPETHUYECKYIO U
NPAaKTUYECKYIO MOATOTOBKY B 00J1aCTH YHEPTrOHACKHIIIICHHBIX MAaTEPHAIOB U M3/ICIHA.

o B 3auerHBIX B akanem.
Bupl yueOHOM paboThI
eAMHMIIAX yacax
OO0masi Tpy10eMKOCTb IMCUMILIMHBI 10 Y4eOHOMY IJIAHY 9 324
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 9 324
Brimonnenue, Hanucanue u opopmiaenue BKP 9 324
Bua xourpous: 3ammura BKP 3amuta BKP
Brbt yac6HOi paGoTs! B 3aueTHBIX B actpoHomMm.
eAMHHIIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 9 243
KonraktHas padora (KP): - -
CamocrositesbHas padora (CP): 9 243
Boinonnenue, Hanucanue u opopmienne BKP 9 243
Bua xonurpous: 3ammura BKP 3amuTta BKP




4.4.6.DaKkyJbTATUBBI

AHHOTaIUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
"I'pa:xknaHckas 3a10MTA B Ype3BbIYAWHBIX CUTYaUAX
(®TAO.B.01)
1. Heap AMCHUNIMHBI — MOJATOTOBUTH CTYJEHTAa K OCMBICIICHHBIM NMPAKTHUYECKUM JCHCTBUAM IO
00ecIeueHuI0 CBOEH OE€30MacHOCTH W 3allUThl B YCJIOBHSIX BO3HHUKHOBEHHS YPE3BBIUAWHON CHUTYaIlMH
MPUPOTHOTO, TEXHOITCHHOTO U BOGHHOT'O XapakTepa.

2. B pe3yJbTare H3y4eHHs AUCHHUILUINHBI 00YYaIOLIUICS 110 NPOrpaMMe CleNHAJUTETa J0JIKeH:

Obaaoams crnienyromumMu o0meKyasTypHbiMU (OK) KOMIETCHIHSIMH

- CIIOCOOHOCTBIO HCII0JIb30BATH OCHOBHBIE METOJIbl 3alUThl IPOM3BOJCTBEHHOI'O IIEpCOHANAa U
HAaceJIeHHUs OT BO3MOXHBIX IIOCIEACTBUI aBapui, KaTacTpod, CTUXUHHBIX O€ACTBUH, CIIOCOOHOCTHIO
UCIIOJIb30BATh PUEMBI IIEPBOI MOMOIIH B YCIOBHSIX upe3BbluaiiHbix cutyanuit (OK-9).

3Hamy:

—  XapaKTEepPUCTUKHU MPUPOAHBIX OEICTBUN, TEXHOI'€HHBIX aBapHil W KaTacTpo¢ Ha pajUalOHHO,
XUMHUYECKH U OMOJOrMYECKH ONIACHBIX 00BEKTAX, MOpakarolue GakTopbl Ipyrux OMacHOCTEH;

—  OCHOBBI BO3JICHCTBHS OMACHBIX (PAKTOPOB YPE3BBHIYAHHBIX CHUTYallMi Ha YeJIOBEKAa M MPUPOIHYIO
cpeny, JOIIYCTUMBbIE IIPEAEIIbHBIE KPUTEPUU HETAaTUBHOTO BO3/IECHCTBUS;

—  Mepbl 0€30IaCHOTO MOBEACHUS TPU MPEObIBAaHUH B paliOHax (30HAX) MOXKApPOB, PATUOAKTUBHOTO,
XMMHUYECKOT0 ¥ OMOJIOrMYECKOr0 3arpsi3HeHMS;

— cmocoObl M CpPEeACTBa 3alMTHl  YeJOBEKa OT BO3JEHCTBHS MOpaxaromuxX (akTOpoOB
Ype3BbIYAITHBIX CUTYALMi IPUPOAHOr0, TEXHOTEHHOTO U BOEHHOI'O XapaKTepa.

ymemy:

—  HCHOJb30BaTh CPEACTBA 3AILUUTHI OPraHOB JIbIXaHUS U KOKH, MEIULIMHCKHE I CaMO3AllUThl U
OKa3aHUs IOMOUIY IPYTUM JIIOJSIM;

— IPUMEHATH IIEPBUYHBIE CPEIACTBA IOXAPOTYLICHWS JUIS JIOKAIM3ALMM W TYIIEHHs I0Kapa,
BO3HUKILIETO B ayJUTOPUH (J1abopaTopun);

— OKa3plBaThb cebe M JpyrMM MOCTPAJAaBIIMM MEIUIIMHCKYIO IOMOIIb C MCIOJIb30BAaHHEM
TaOeIbHBIX U MOAPYUHBIX MEAULIMHCKUX CPEICTB.

enademsn:

— npuéMaMHu TNPOBEJCHMUS YaCTUYHOW CaHMTAapHOM 0OpabOTKM HpU BBIXOJE U3 pailoHA (30HBI)
PaAMOAKTUBHOIO, XUMHUYECKOIO U OMOJIOTHYECKOr0 3arps3HEHMs (3apakeHus));

— crnoco0aMy U TEXHOJIOTUSMH 3alUThl B YPE3BbIYAIHBIX CUTYaIIHSIX.

3. Kparkoe cogep:kanue JUCHHUIINHBI.

1. OnacHocTH npupoaHoro xapakrtepa. CTuxuiiHble O€JCTBUS, SIBICHUS IPUPOJIBI Pa3pyIIUTEIHHON
CWJIBI - 3EMJICTPSACEHHUs, HaBOJHEHMsI, CEJEBbl€ IMOTOKH, OIOJI3HHU, CHEKHBIE 3aHOCHI, H3BEP)KEHUE
BYJIKaHOB, 00BAJIbI, 3aCyXH, YparaHsl, 0ypH, IOXKaphl.

2. OnacHOCTH TEXHOTEHHOIO XapakTepa. ABapuu U KaTacTpodbl HA PaIUAIMOHHO OMTACHOM OOBEKTE,
XUMHUYECKH OINACHOM OOBEKTe, OMOJOTMUECKH ONAaCHOM OO0BEKTe; Ha TPaHCHOPTE (KeIe3HOIOPOKHOM,
aBTOMOOMJIBHOM, PpEYHOM, aBHUAI[MOHHOM); Ha THUIPOCOOPYXKEHMAX; Ha KOMMYHAJIbHBIX CHCTEMax
AKHU3HEOOecIeueHusl.

3. OmacHocTH BOEHHOro Xxapakrtepa. [IpumeHeHHe OpyXHsI MacCOBOTO MOpPaXeHHs (sIepHOro,
XUMHYECKOTO, OMOJIOTUYECKOT0), OOBIYHBIX CPEACTB C 3aKUTaTeIbHBIM HAIlOJHEHHEM, HOBBIX BHIOB
Opykus. 30HBI 3apakKeHHs] OT CPEACTB MOPAKEHUS M MX BO3JCHCTBHE Ha HACEJIEHHE M OKPYKaIOIIYIO
IPUPOJIHYIO CpENYy.

4. TloxapHasi 0€30MaCHOCTb — COCTOSIHUE 3alUIIEHHOCTH HACEJIEeHMs, MMYIECTBa, OOIIeCTBa U
rocyznapcTBa oT noxkapos. [loxkapHas ormacHOCTh (IPUYMHBI BOSHUKHOBEHHUS MOXKAPOB B 3JAHUSIX, JIECHBIE
nokapsl). Jlokanuzanus M TymeHue noxkapoB. [Ipocrelinine TEXHUYECKHE CPEICTBA IOKAPOTYLIECHUS
(oraerymurenu OII -8, OY-2) u npaBusa noiab30BaHUS UMH.

5. KomIuiekc MeponpusTHil rpa’kJaHCKOM 3alllUThl HACEJIECHNUS.



Onosenienue W HHPOpMHpPOBaHME HaceleHUss 00 omacHOCTH. [IpuHSATHE HaceleHHWEeM CHUTHAJIOB
onopemenns ('Braumanue Bcem!", "Bosmymmnas TpeBora”, "Pagmanumonnas omacHocTh"', "Xumuueckas
Tpesora”, "OT100i1 onacHoCcTU") U MOPAIOK ACUCTBUA 110 HUM. DBaKyalllsl HACEJIEHUS U3 30Hbl ONACHOCTH.
CnocoObI 5Bakyanuu DKCTPEHHAs SBaKyallusi CTYJCHTOB U3 ayIMTOPUU IPU BOSHUKHOBEHUHU MOXKapa.

CpencrtBa nHauBHAyalIbHOM 3amuThl opranoB asixanus (I'TI-7, I'TI-7B, TITI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, "®enuxc", I'A3K, AT, AIIT-3, [13Y-K, UII-4M, UII-5, UII-6, KUII-8), xoxu (JI-1,
O3K, K1X-4M, K1 X-5M) yenoBeka. MeMITMHCKHAE CPEACTBA 3aLTUTHI .

CpencrBa KOJUIEKTUBHOM 3amuThl HaceneHus. Ha3znaueHue,  3alllUTHBIE CBOMCTBA yOEXKHII.
[TpotuBopamuanuonnsie ykpoeitus (IIPY, moazemubie memiexojHble Mepexoibl, 3ariyOJIeHHbIE CTaHIIMU
METPOINOJUTEHA), MPOCTEHIINE YKPBITUSA (TpaHILEH, OKOIbI, MepeKphiThie Iuenu). I[IpaBuna 3ansATHSA
yOexHuILa.

6. OxkazaHue MepBOM MEAMIIMHCKON MOMOIIM MPU O0XKOTaX, paHEHUsX, 3apakeHusx. lIpoenenue
YaCTUYHOM CaHUTApHOW 0OpaOOTKHM KOKHBIX IOKPOBOB YEJIOBEKAa MPU BBIXOJE M3 30H PaJMOaKTUBHOTO,
XUMHUYECKOTO U OMOJIOTHYECKOTO 3apayKeHUs (3arpsS3HEHHUS ), U3 30H ITOKAPOB.

7. JlukBuAanus MOCIEACTBUN UYpE3BBIYAWHON cuTyanud. PanuanmoHHas um XuMUYecKas pa3Beika
ouara TopakeHHs (3apakeHus). ABapuitHO-criacatenbHble paboThl. CrenuanbHas 00pabdoTKa TEXHUKH,
MECTHOCTH, OOBEKTOB (J€3aKTUBALINS, ACTa3allNs, Te3UHPEKIUS, TC3HHCCKITHS

8. DKcTpeHHas 2BaKyalus W3 ayauTopuu (1abopaTopuu) B YCIOBHUAX MOXKapa, paaudalioOHHOTO,
XUMHYECKOT0, OMOJIOTHYECKOT0 3arpsI3HEHUS TEPPUTOPUU C UCIIOJIB30BAHUEM MTPOCTEUIINX CPEICTB 3AIIUTHI
("®enukc”, TI3K, mpotusorasza I'TI-7 ¢ AI1-3).

4. O0beM y4eOHOH JUCHUILIMHBI

Bun yuebHoit paboTbl Beero
3E AKkan. 4.
OO01mas TpyT0eMKOCTh TUCITUTUTHHBI 1 36
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,45 16
Jlexnun 0,45 16
[Tpaktuueckue 3ansatus (I113) - -
CamocrosiTesbHasi padora 0,55 20
[ToxroroBKa K KOHTPOJIHHBIM paboTaM 0,55 20
Buj HTOroBOro KOHTpOJIs: 3auer
Bun yuebHoit paboTbl Beero
3E Actp. 4.
OO6m1ast TpyA0€MKOCTh JUCIIUTUTMHBI 1 27
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,45 12
Jlexun 0,45 12
[Ipaktuueckue 3anstus (I113) - -
CamocrosiTesbHasi padoTa 0,55 15
[lonroroBka K KOHTPOJIBHBIM paboTaM 0,55 15
Buj HTOroBOro KOHTpoOJIs: 3auer




AHHOTaNUs padoyeil NPOrpaMMbl JUCUMUILIHHBI
"IlepeBox HAYYHO-TEXHUYECKOH JUTEPATypPHI"
(®TAO.B.02)
1. Heab AUCHUNIMHBI — TMPUOOPETCHHE OOydJarImMUMKUCS oOImeld, KOMMYHUKATHBHOH |

npo(hecCHOHANBFHOM KOMIETEHIINH, ypOBEHb KOTOPBIX Ha OTIEJIBbHBIX 3Tanax s3bIKOBOW MOATOTOBKU
MO3BOJISIET  BBINOJHATH  Pa3jIMYHbIE BHUABI NMPO(PECCHOHATBHO OPHEHTUPOBAHHOTO IepeBojia B
IIPOU3BOJCTBEHHON U HAYYHOU JEATEIBbHOCTH.

2. B pe3yabTare u3yueHHsl JUCHUILIHHBI 00yUYalomuiics 0 NporpaMMe CielUaJIUTeTa T0JKeH:

Obnadams  cnenyrommmu  oomekynbtypabiMu  (OK), obmenpodeccuonanpapivu  (OIIK) u
npodeccuonanbabpiMu (I1K) koMmeTeHIMAMU

- TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpEAIM3alliy, HCIIOJIB30BAaHUIO TBOPYECKOTO MOTEHIIMAIA
(OK-7);

- TOTOBHOCTHIO K KOMMYHHKAIIMU B YCTHOM U MHUCbMEHHOH (popMax Ha PyCCKOM M MHOCTPAHHOM
S3bIKAX JUIs pelIeHus 3aaa4 npodeccuonanbuoi aesreasnoctu (OITK-4);

- CIOCOOHOCTBIO HW3ydYaTh HAayYHO-TEXHHUYECKYI0 HHGPOPMAIUIO, OTEYSCTBEHHBIH U

3apyOeKHBIN OMBIT 10 TeMaTuke ucciemopanuii (I1K-10).

3namu:

- OCHOBHBIE CTIOCOOBI IOCTHKEHUSI YKBUBAJIECHTHOCTH B TIEPEBOJIE;

- OCHOBHBIE TIPUEMBI TIEPEBO/IA;

- SI3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHCTEMBI;

- JIOCTATOYHOE JJIsl BBIIIOJIHEHUS MEPEBO/a KOJIWYECTBO JIEKCUYECKUX €AUHHII, (pa3eooTu3MOB, B
TOM YHCJIE€ COLIMANBHBIX TEPMUHOB U IMHTBOCTPAHOBEIUYECKHUX peaHii;

Ymems:

- IPUMEHSTH OCHOBHBIE TIPUEMBI TIEPEBO/IA;

- OCYIIECTBIISITh NMHCBMEHHBIM TEPEeBOJ C COONIOJIEHUEM HOPM JIEKCHUECKON SKBHUBAJIEHTHOCTH,
COOJIIO/IEHHEM TPAMMATHYECKUX, CHHTAKCUYECKUX M CTHIIMCTHUECKUX HOPM;

- 0OPMIISITH TEKCT TIEPEBO/IAa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYILECTBIISATH TIEPEBOJ C COONIIOJICHHEM HOPM JIEKCHYECKOW SKBUBAJIIEHTHOCTH, COOIIOJCHUEM
rpaMMaTHYEeCKUX, CHUHTAKCHUYECKHX M CTUJIMCTUYECKMX HOPM TEKCTa TMepeBoJa W TEeMIOPalbHBIX
XapaKTEPUCTHK UCXOHOTO TEKCTa,;

Braoemy:

- METOAMKOW TPEANepeBOAYECKOTO aHalIu3a TEKCTa, CIIOCOOCTBYIOMIEW TOYHOMY BOCHPHUSTHIO
HCXOJIHOTO BBICKA3bIBAHUS;

- METOAMKON MOJATOTOBKHU K BBIMOJHEHUIO MEPeBO/a, BKIOYAas MOUCK MHPOPMAIUU B CIIPABOYHOM,
CTEMATBHON JTUTEPAaType U KOMIBIOTEPHBIX CETSIX;

- OCHOBaMH CHCTEMBbI COKPAIICHHOW MEPEeBOTYECKON 3aIMCH TIPU BBITOJIHEHNUH TIEPEBO/IA;

- OCHOBHOW MHOSI3bIYHONM TEPMUHOJIOTHEN CIIeUaIbHOCTH,

- OCHOBaMHM pe(eprupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPHI 110 CHIEIUATLHOCTH.

3. Kpartkoe coaep:xaHue TUCHMILIUHBI:

Beeoenue. Tlpenmer u poiib mepeBojia B COBPEMEHHOM O0OIIeCTBE. Pa3znmuyHbie BHIBI TIEpEBOJA.
3amaun 1 MECTO Kypca B MOATOTOBKE OaKajgaBpa TEXHUKU U TEXHOJIOTHH.

Pazoen 1:

1.1. CpaBHeHHME TOpsiAKAa CIOB B AHIVIMMCKOM W PYCCKOM mnpemioxeHusx. [lepeBoa mpocroro
MOBECTBOBATEIBHOTO MPEII0KEHUSI HACTOSAIET0, OyIYIIEro U MpOIIE/IIEr0 BpeMEHH.

Oco0eHHOCTH TIEpPeBOIa BOMIPOCUTENBHBIX U OTPUIATENILHBIX MPETIOKEHHUA B Pa3JIMYHbIX BPEMEHAX.

1.2 TlepeBon mpemnoxxenuit Bo BpeMeHax Indefinite, Continuous. UTeHue u mepeBoa MO TeMme
"Xumus".

Paszoen 2.

2.1. IlepeBox mpeioskenuii Bo BpemeHax rpynn Perfect, Perfect



Continuous (yTBepIuTeNbHbIC, BONPOCUTENbHBIE U oOTpuuaTenbHble (opMmbl). OcobeHHOCTH

ynOTpCGHeHHH BCIIOMOTI'aTCJAbHBIX T'JIaroJIOB.

2.2. [lepeBoa cTpagaTenpHOro 3ajiora. TpyaHble ciydan epeBoia cTpagaTesIbHOTO 3a10ra.
Urtenue u mnepeBon TekcToB mo Teme "Hayka u HaydHble MeTOnbI". AKTHBU3ALUS JICKCUKH

IMPOYHUTAHHBIX TCKCTOB.

2.3. [lepeBoa NMpUIATOUHBIX MPEIIOKEHUH.
[Mpunarounsie mojuiexamue. Ilpuaarounsie ckasdyembie. [IpumaTodyHble  OMpeACTUTEIbHBIC.

HpI/I,Z[aTO‘IHBIe O6CTOHT€J’IBCTB€HHH€, IpUAaTOYHBIC JOIIOJIHUTCIIBHBIC.

2.4. Tunbl YCIOBHBIX IIPEIJIOKEHHH, MPaBUJIa U OCOOEHHOCTH MX MEPEBO/A.

IIpakTrka nepeBosa Ha mpuMepax TekcToB 0 Xumuu, [[.1. Menneneese, Hayke U TEXHOJIOTHUH.

2.5. [lepeBoa npeuiokKeHUN ¢ y4eTOM IpaBuiia coryiacoBanus BpemeH. [Ipsimast 1 kocBeHHas peyb.
2.6.Pa3nuynblie BapuaHThI IEPEBO/IA CYIIECTBUTEIBHOTO B IPEIOKECHHH.

2.7. MonanbHbI€ TJ1arojibl 1 0COOCHHOCTH UX MEePeBO/Ia.

Pa3Butue HaBbIKOB nepeBoja o Teme "Hayka 3aBTparinero aus".

2.8. CnenuanbHas TepMuHojorus mmo teme "Jlabopatopus".

2.9. Coxkpamtenusi. OcoOeHHOCTH UX NepeBojia. Pa3BuTue HaBBIKOB MEepeBO/Ia HA PUMEPE TEKCTOB IO

teme "JlabopaTopusi, U3MEpEHHs B XUMHH
Pazoen 3.
3.1. Henmmunbie (hopMBbI TIIaroa.

Nndunutu (HeonpeneneHHas dopma riarona). Ponb MHPUHUTHBA B NPEUIOKEHUH W BapUAHTHI

IIepeBo/ia Ha pyCCKUM sA3bIK. [IpryacTtus u repyHaui.

3.2. VapuHUTHBHBIE 0OOPOTHI.

Oo6opor nononaHeHue ¢ MHGUHUTUBOM. BapuaHTtbl nepeBoja Ha pycckuil sA3blK. TepMuHoOIOrUs MO

teme "CoBpeMEHHbIE TEXHOJIOTUH".

3.3. OGoport noiexaiee ¢ MHQUHUTUBOM. Pa3nnyHble BApHAHTHI IEPEBOA.
Tepmunonorus no reMe " XuMuyeckasi TEXHOJIOTHS SHEPrOHACHIIIEHHBIX MAaTEPUAJIOB U3AETUl .
3.4. IlepeBoj MpUYACTHBIX 0OOPOTOB.

AbcomoTHbIN npuyacTHEI OOOPOT U BapuaHTHI IEPEBOA.

PazBuTne HaBBHIKOB MepeBoJia Mo TeME " XuMudeckas TeXHOJIOTHS OHCPTOHACBIIICHHBIX MAaTCPHAJIOB

A3ennn .

4. O0beM y4eOHOH JUCIHILINHBI

Bcero 5 cemecTp 6 cemecTp
Buabl yueoHoii pa6ornt 3E | Akax.u.| 3E | Akam.u. | 3E | Axax. u.

O0uas Tpya10eMKOCTb U CHUNITHHBI 4 144 2 72 2 72
Konrakrnas patora (KP) 1,8 64 0,9 32 0,9 32
Jlexumm (Jlek) - - - - - -
[Tpaktuueckue 3ansatus (I113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padora: 2,2 80 1,1 40 1,1 40
CaMoCTOsATeIbHOE U3YUCHUE PA3/IeIOB 22 80 11 40 11 40
ACIIATUTHHEL
Bua MTOroBOoro KOHTpoJIs: 3auer 3auer




Bceero S cemecTp 6 cemecTp
Buabl yueoHoii padboTnl 3E | Actp.u.| 3E | Acrp.u4.| 3E | Acrp.u.

O0mas TpyA0eMKOCTb M CHHIIIHHBI 4 108 2 54 2 54
KonraktHas pa6ora (KP) 1,8 48 0,9 24 0,9 24
Jlexuun (Jlek) - - - - - -
ITpaxtuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
CamocTrosiTeIbHas padoTa: 2,2 60 1,1 30 1,1 30
CaMOCTOSATEIbHOE U3YUCHHE PA3/IeiIOB 22 60 11 30 11 30
I CIIATUIHHEI
Bu/1 H”TOrOBOr0 KOHTPOJISI: 3auer 3auer

AHHOTANUs padoyeil MPOrpaMMbl JUCHUILIHHBI
" BBeneHue B MATEMATHKY
(®TA.B.03)
1. eau aucHUNIAHBI

Heabio aucuMmIMHbL sBisieTcs (HopMHUpOBaHHE y o0O0ydaromerocss 0a30BbIX MaTeMAaTHYECKUX
3HAHWIA, HEOOXOIUMBIX IS JTATBHEHUINETO U3YICHUS PA3/ICIOB BBICIICH MaTEMaTHUKH, & TAKXKE I U3YICHHUS
psiaa oOleHayYHBIX TUCHUIUIHH U AUCIUILTHH MPO(PECCUOHANBHOTO IIUKJIA.

2. TpebdoBanus K pe3yjbTaTaM O0CBOEHUsI JUCHUIIMHBI

N3yuyenne kypca "BBenmenue B Marematuky' mpu moAarotoBke mno crnemnuansHoctu 18.05.01
"XuMH4ecKass TEXHOJIOTHS HYHEPrOHACHIIICHHBIX MaTepUaoOB U HM3JETUN" CHOCOOCTBYET MPHUOOPETEHHIO
CIIEYIOINUX KOMIETCHIINH:

2.1. ObuenpodeccruoHatbHbIE:

— CIOCOOHOCTBIO HCIIOJIB30BaTh MAaTEMAaTHICCKUE, €CTECTBEHHOHAYYHBIC U WHKCHEPHBIC 3HAHUS IS
peleHus 3aaa4 cBoei mpodeccronanbroit aestensHoctr (OITK-1);

2.2. IlpodeccroHanbHbIE:

— CMOCOOHOCTBIO MIIAHUPOBATH U MPOBOJIUTH HEOOXOAUMBIN SKCIIEPUMEHT, KOPPEKTHO 00padaThIBaTh
Y aHAJTM3UPOBATH MONTy4deHHbIe pe3ynbrarhl ([TK-12).
B pe3yabTare n3yueHus JTMCUUIJIMHBI CTYAEHT J10JI5KeH:

3HAMb:

- OCHOBHBIE METOJBl HCCJIENIOBAaHUS JJIEMEHTApHBIX (YHKIMHA, WX CBOWCTBA U Tpaduku,
TOIECTBEHHBIE MPEOOPa30BaHUs aNTeOPANnIECKUX U TPUTOHOMETPHUUECKUX BBIPAKEHUMN, CITIOCOOBI PEIICHUS
YpaBHEHUU U HEPABEHCTB, DJIEMEHTHI TEOPUU YHCEll, BKIIIOUas KOMIUICKCHBIE YHCIA, U TEOPUU MHOXKECTB,
OCHOBBI aHAJIUTHYECKON T€OMETPUH, BEKTOPHOM U JTMHEHHON anreOpsl;

ymemy:

- MpuoOpeTaTh HOBHIE MAaTEMAaTHYECKHWE 3HAHMSI, HCIIONb3YyS COBPEMEHHBIE OOpa3oBaTelIbHBIC U
uH(GOPMaIMOHHBIE TEXHOJIOTUH, COCTABIISATH MATEMATHUECKHE MOJIETTH THITOBBIX 33/1a4 U HAXOJUTh CIIOCOOBI
WX PEIICHUN; YMETh TMEPEBOANTh HAa MATEMAaTHUYECKHH SI3BIK MPOCTEHIIME MpoOJeMbl, MOCTABICHHBIE B
TEPMHHAX IPYTUX MPEIMETHBIX 00JacTel, U MCIOIb30BaTh MPEBOCXOCTBA ITON MepeOopMyTUPOBKH s
WX PEIICHUS;

e1aoemn:

- MaTeMaTU4YeCKOW JIOTUKOW, Pa3BUTHIMU YY€OHBIMH HAaBBIKAMU M TOTOBHOCTHIO K TPOJIOJKEHHUIO
0o0pa3oBaHus, yMEHHEM YHUTaTh W aHAJU3UPOBATH YYCOHYIO MATEMaTHYECKYIO JUTEPATypy, MEPBUYHBIMU
HAaBBIKAMH U METOJaMHU pEIIEHUS MaTeMaTHYeCKUX 3aJad JUCHUIUIMH MNPOPECCHOHANIBHOTO IUKIA U
TUCIUTIIINH PO HIIBHON HAMIPaBIECHHOCTH.



3. Kparkoecoaep:xkaHue U CUMNIHHBI
BBenenue.

[Ipenmer u meronbl MaTeMaTuku. OncaHre OCHOBHBIX pa3/ieioB Kypca. TpeOoBaHUS NP U3YYEHUH Kypca.
Monayas 1.
DJIeMeHThI TeOpMH 4YHCeJ U TeOpHMH MHOKecTB. JleiicTBMA Hajg MHOrowieHamMu. OCHOBHbIEC THIIBI
YPaBHeHHMii U HepaBeHCTB, MeTOAbl MX pewieHus. Ywucna (uenble, OTPULIATEIbHbBIE, BEUIECTBEHHBIE).
AOcomoTHas BeIMYrHA AecTBUTENbHOrO uncia. KoMiuiekcHsle uncna. Onepanuu Hag HUMH. MHOKecTBa
Y ONEpALMH HaJ HUMH. DJIEMEHThl MHOXKECTBA, MOAMHOXecTBa. Hucnossie MHOXkecTBAa. Popmynsl Myaspa
u Dilniepa. M3Biaedyenne KOpHs N-0il CTENEHU M3 KOMIUIEKCHOTO 4Kcia. Pemenrne ypaBHeHUI KBaJpaTHBIX U
BBICHIMX TOPSAKOB. PanmonansHas apoOs. OcHOBHAs TeopeMa anreOpbl. TpuroHoMeTpudeckne ypaBHEHHUS
u HepaBeHcTBa. Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBaA. [loka3aTenbHble ypaBHEHUS U HEPABEHCTBA.
PemenneypaBHeHul 1 HEPAaBEHCTBCMEIIAHHOIOTHIIA.
Monayas 2.
@®Oyukuun M ux cBoicrBa. IIpocreiiiue 3jementapuble ¢yHkuun.Hekoropbie Bompocsl
IVIAHUMETPHH U CTePeOMeTPHU. AHAJIUTHYECKAS reOMeTpPHs.
[MonsTus ¢pyakmuu.Mccnenoanne Gynakuuu. CriocoOwl 3ananus pyHkuii. O0paraeie ¢yHKmu. CBoHCTBa
JJeMEHTapHbIX (QyHKUMNA. (JIMHEHHBbIe, KBaJpaTU4yHbIe, CTENEHHBIE, TMOKa3aTelbHbIe, JorapuhMudecKue,
TPUTOHOMETPUUYECKHUE U Jpyrue) Meroj KOOpAMHAT Ha IUIOCKOCTH. JlekapToBa mpsiMOyrosibHas cHUcTeMa
KOOpJIMHAT, TMOJISIpHAs CHUCTeMa KoopAuHaT. PaccTosHue Mexay AByMms Toukamu. JleneHue otpeska
nornojiaM. YTrojl MeXAy ABYMs IPSIMbIMU Ha IJIOCKOCTHU. Y CIIOBUS MAPAIJIEIBHOCTH U NEPIEHIUKYISIPHOCTH
OpsIMBIX. YpaBHEHUS MPSIMOW JMHUM Ha IUIOCKOCTH: OO0IIee, ¢ YIIoBbIM KOA(D(PHUIMEHTOM, MpOXOAsIei
yepe3 JaHHYI0 TOUYKY B 3a/JlaHHOM HaIlpaBJICHUH, MPOXOASILEH uepe3 JIBE€ JaHHble TOUKH. PaccTosHue ot
TOUKH 110 npsMoii. Kpusbie BToporo nopsiaka. Kanonnueckue ypaBHeHUS ¥ TpaduKu OKPYKHOCTH, DIUIHIICA,
runepooJIbl, NapadoJIbl.
Mopayas 3. Bekropnasiaareopa.
Bextopel. Pasnen Bektopa. OprThl, HampaBistolive KocuHychl. Omnepanuu Haja BekTopamu. CkansipHoe
IIPOU3BENICHUE IBYX BEKTOPOB. BEKTOpHOE Mpou3BecHNE ABYX BEKTOPOB. CMEIIAHHOE TPOU3BENEHUE TPEX
BEKTOPOB. OU3NYECKOE U TEOMETPUUECKOE TPUIIOKEHNE BEKTOPHBIX MTPOU3BEIECHU.
Mopnyas 4. JInneiinasanreopa.
Matpunbl. Onepanuu HajJ MaTpullaMu. JJEMEHTapHble MpeoOpa3zoBaHUsl CTpok MaTpuubl. [IpuBenenue
MaTpHIbl K CTyeH4aToMy BUIy U Buay ['aycca. Panr marpuuel. Onpenenuresib MaTpulbl U €ro CBOMCTBA.
OOpatHas maTpuna. Pemenue cucrteM JMHEWHBIX anreOpanyecKux ypaBHEHHH (C MOMOIIbI0 0OpaTHOMN
Mmatpuibl, MeTozioM ["aycca, meronom Kpamepa). IIpencraBienue o TMHEHHBIX BEKTOPHBIX MPOCTPAHCTBAX.
Cob6cTBeHHbBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MaTPHULIbI.

4.  O0béM yueOHOI THCIUIITHHBI

Bun yae6HO# paboTh Beero
3E Axan. 4.

O0uas TPyA10€eMKOCTh IV CIUNITIHHBI 2 72
KonTakTHas padoTa — aylMTOPHBbIE 3aHATHS: 0,9 32
Jlexmun 0,45 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
CamocrosiTesbHasi padora 11 40
KonrtakTHas camocrositenbHast pabora —
CamocrosTenbHOE U3yUeHUE Pa3/IesIOB TUCIUITITMHbI 11 40
Buja uTOroBOro KOHTpOJIs: 3auer




Bcero

Bun yuebHoit paboTbl
AT P 3E Actp. 4.

O01as TpyA10eMKOCTh AUCIUNIIHHBI 2 54
KonrakTHast paboTa — ayANTOPHBIE 3aHATHSA: 0,9 24
Jlekuun 0,45 12
[IpakTnueckue 3ansatus (113) 0,45 12
CamocTrosiTeJibHasIpadoTa 1,1 30
KonTakTHas camocTositenbHas padboTa 11 —
CamocTosATeNbHOE U3YYEHHUE Pa3/AesiOB JUCHUIIINHBI ' 30
Buj1 HTOroBOro KOHTPOJIS: 3auer

. JIOKYMEHT MOJMMUCAH _
o HEKBAJIMOUIIMPOBAHHOU
SJIEKTPOHHOM MOAIUCHIO

@ Braneneu: @unaros Cepreii Hukonaesuu

H.o. mpopekropa:Ciyxb6a IpopeKTopa o yueOHOH
pabote

Heiicteurenen: ¢ 27.03.2022 no 27.03.2023




		2022-04-11T23:32:17+0000
	Россия, Москва, РХТУ, portal.muctr.ru
	Филатов Сергей Николаевич(И.о. проректора:Служба проректора по учебной работе)
	Подпись документа для отправки другому подразделению университета.




