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1. HEJIM 1 3AJAYU OCBOEHUSA JUCIHUIIJIMHBI

1.1. Heabio (measiMu) OCBOEHUSI TMCHUILUIMHBI SIBJSAETCS YIOBJICTBOPEHUE
noTpeOHOCTEH 00IlecTBa U roCcyIapcTBa B CHEIUAIMCTAX, BJIAJICIONIUX 3HAHUSMH O
IPUMEHCHUN HEMETAUNIMYECKUX MaTepPHAJIOB B IMPOM3BOJICTBE METAJLIONPOIYKIINH,
YMEIOIIMUMU TIPUMEHATh Ha MPAKTUKE 3HAHUS U YMEHUS, CIOCOOHBIX COCTaBUTh KOH-
KypPEHIIUIO B 00J1aCTH Mpo(ecCHOHaIbLHOMN AeATEILHOCTH.

1.2. 3agaun ocBoOeHUS TUCHHUIIINHBI
HNucuumuna «lIpukinanHas TepMOAMHAMUKA U KMHETHUKA» TOTOBUT K PEIICHUIO 3a-
na4  Tpo(EeCCHOHATBHON NIeATeTbHOCTH TEXHOJIOTHYECKOTO W OpraHU3allMOHHO-
YIPaBJIEHYECKOTO TUIIOB:

- OCYIIECTBIIATH COOp, aHAJIM3 HAYYHO-TEXHHYECKOW HHQOpMaIu, OoTede-
CTBEHHOTO M 3apyOEKHOTO OIBITa M0 TEMATUKE HCCIICIOBAHUS;

- OCYILECTBIIATH MJIaHUPOBAHUE, MOCTAHOBKY W MPOBEICHUE IKCIIEPUMEHTOB B
obnactax u cepax nmpodhecCHOHATBHON NESITEIbHOCTH;

- TIPOBOJIMTH aHAJIU3 PE3YJbTATOB AKCIEPUMEHTOB, OCYIIECTBIATH BHIOOp OII-
TUMaJIBHBIX PEIIeHUH, MOJATOTABIMBATh U COCTABIATH 0030PHI, OTYETHI U HAYYHBIS
MyOJIMKALIHH;

- IPOBOJIUTH Pa3pabOTKy, KPUTHUECKUM aHATU3 METAUTyPIrHYECKHUX MPOIIECCOB
1 OIIEHKY Pa0O0Thl TEXHOJIOTUYECKOTO 000PYI0BAHUS JUIsl UX pealiu3aluu;

- YIPaBJSATh TEXHOJOTMYECKUM OOECIEUEHHEM 3arOTOBUTEIBLHOIO MPOU3BO/I-
CTBa;

- PYKOBOJIUTh TEXHOJOTUUECKUM MOJPa3/IeTICHUEM MPEATPUITHUS;

- BBIOMpATh U MPUMEHSTh METObl MOJECTUPOBAHUS METAJUTYPrUYECKUX MPO-
1IECCOB; pa3pabaThiBaTh W PEATM30BBIBATh TEXHOJOTMYECKUE MPOIECCHl 3arOTOBU-
TEJIbHOTO MPOU3BOJICTBA;

- pa3pabaTbiBaTh MPOEKTHI PEKOHCTPYKIMH JICUCTBYIONIUX M CTPOUTEILCTBA
HOBBIX IIEXOB, POMBIIIUICHHBIX arperaToB U 000Py10BaHUS.

2. MECTO IJUCIIMIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHOM ITPOT'PAMMBI

VYuebnas nucummmmHa «lIpukiiagHas TepMOIMHAMHUKA U KHHETUKA) BKIIOYEHA B
nepeveHb JUCLMIUIMH BapuaTWBHOW dYacTH ((opMmHupyeMol yyacTHUKamMHu oOpa3oBa-
TEIbHBIX OTHOUIEHUI), onpeaenstonmii HanpaeineHHocTh Ol J[ucuunnuna peanusyer-
cs B cootBeTcTBUU ¢ TpedoBanusMu OI'OC, OIT BO u VII.

Juctumniraa 0a3upyercs Ha CIeAYIOIUX TUCIUILTMHAX:

— b1.b.4 «OcHOBBI Hay4YHBIX UCCIIETOBAHUIY;

— bl.b.20 «BBenenue B METAIITYpPTrUYECKUE TEXHOJIOTUNY;

— b1.b.8 «IIpo6rembl COBpEeMEHHOM METAILITYPTHUI.

Pe3ynbrarel 00yueHus1, MOJyYeHHbIE PYU OCBOCHUU TUCIUIUIMHBI, HEOOXOIUMBI
IIPY U3YYEHUH CIIEAYIOIINX AUCHUIUIVH:

— b1.B.O/1.4 «Teopus u npakTHKa MOMCKA HOBBIX TEXHUUYECKUX PELICHUII»;



— b1.B.O/1.6 «MonenupoBaHue U ONTUMH3AIMS MPOIIECCOB METAILTYPTHIY;
— b1.B.[IB.1.1 «3Qkosnorust MeTaUTyprui U pelUKINHT TPOMBIIIJIEHHBIX OTXO-

JIOB»;

— b1.B.JIB.2.1 «OcHOBBI NPOEKTHPOBAHUS METAJUTYPTHUECKUX TPOU3BOCTBY;

— b2.V¥.1 O3HakomMuTenbHas TPaKTUKA;

— B2.I1.1 Ilpaktuka pemieHus 3aga4d nIpo¢eCcCUOHAIBHON JIeATeIbBHOCTH Opra-

HU3ALMOHHO-YTIPABICHYECKOrO THIIA;
— B2.I1.2; B2I1.3 Hay4Ho-uccienoBaTenbckast padoTa;
— B2I1.4 IIpenaunnomMHas NpaKTHKA;
—  BBINIOJIHEHUE BBITYCKHOW KBaJIU(UKAITMOHHON PabOTHI.

Pabouas nporpamMma AUCHUILINHBI ((HpI/IKJ'IaI[HaSI TCPpMOINHAMHUKA N KHUHCTHU-
Ka» IJis1 HHBAJIMIAOB U JIMI[ C OTPaHUYCHHBIMU BO3MOKHOCTAMU 340POBbA pa3pa6aTLI-
BaCTCA MHIUBHUAYAJIbHO C y‘IéTOM 0COOEHHOCTEM HCI/IXO(bHSI/I‘IGCKOFO pa3BUTHA, UH-
AUBUAYAJIbHBIX BO3MOXHOCTEH M COCTOSHUS 300POBbA TaAKHUX 06yqafoumxcs1.

3. KOMIIETEHIIMHX OBYYAIOLIEI'OCHI,

OOPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JTUCIHHUIITIMHBI

[Iponecc m3yduenuss nucumiuinHbl «[IpukiaagHas TepMOIMHAMHUKA M KHHETHKA»
HarpaBjieH Ha GOpMUPOBAHUE FIEMEHTOB MPOPECCHOHATBEHON KOMIIETSHITMN B COOT-
BercTBUM ¢ GI'OC BO u OIl BO no nampasnenuto noarotoBku: 22.04.02 «Merai-

ayprus»: OIIK1, OIIK-4 (ta6mn. 1).
Tabnuna 1 - ®opMupoBaHUE KOMIIETSHIUNA TUCITUTUTTHOM

HaumenoBanue qucuuInuivH, GOPMHUPYIONIMX KOMIIETCHIIMIO COBMECTHO

CemecTpsl opMupo-
BaHUS
KOMIIETEHIIUHA JUCIIH-
TUTHHOM

Koa xomnerenuuu
OIIK-1

b1.5.6 IlpukiagHasi TepMOAMHAMHUKA M KHHETHKA

b1.5.8 CoBpemMeHHBIC IPOOIEMBI METAJUTYPTHA

Bb1.5.9 OcHoBHI podeccHOHATEHON KOMMYHHKAIINH

B3.J1.1 [ToaroroBka K mpoleaype 3allrThl ¥ 3alIUTa BBITYCKHON KBAN(UKAIIMOHHON paboTHI

Koa xomnerenmun
OIIK-4

b1.5.4 OcHOBBI HayYHBIX UCCIIEOBaHUI

b1.5.6 IlpukjaaHasi TepMOAMHAMMKA M KHHETHKA

+

b1.5.8 CoBpemMeHHBIC IPOOIEMBI METAJUTYPTHA

b1.5.3 MHdopmannoHHbIE TEXHOJIOTHU B METAITYPIHU

b1.5.9 OcHoBbI IpodeccHOHaANEHONH KOMMYHHKAIHH

Bb3.J1.1 [ToaroroBka K npoleaype 3allrThl ¥ 3alIiTa BBITYCKHON KBAIN(UKAIIMOHHON pabOThI

N3yuenune naHHON y4eOHOM AUCHUIUIMHBI HAMpaBjieHO Ha (HOPMUPOBAHHE Y

00yJaronuxcsi KOMIETSHITUH, MPEICTABIIEHHBIX B TaOiHIIe 2.




IHNEPEYEHDb IVIAHUPYEMBIX PE3YJBTATOB OBYUEHUA 11O INCHUIIJIMHE,
COOTHECEHHBIX C IIJNTIAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHMUS Ol
Tabnuua 2 — IlepedeHb MIaHUPYEMbIX pPE3yIbTaTOB OOYUEHHUSI MO JUCIUIUIMHE, COOTHECEHHBIX C MIAHUPYEMBIMU Pe3yIbTaTaMu
OCBOCHHUS

Kona u HanmeHoBa-
HHE KOMIIETEHIINH

KOZI U HAMUMCHOBAHHEC
HHAUKATOPa J0CTHIKE-
HHUA KOMIICTCHIHU

IInanupyembie pe3ybTaThl 00y4eHHs 10 JUCHUILINHE

Tpynosas
byaxums

OuneHo4HbIE CpPeACTBa

Texkyuero
KOHTPO.JIs

IIpomeskyTou-
HOM
arTecTalumn

OIIK-1. Crocoben
pelaTh MPOU3BOJI-
CTBEHHBIE U (WIH)
HCCIIEAOBATEIILCKHIE
3a71a4M, Ha OCHOBE
(dyHIaMeHTaITbHBIX
3HAaHMI B 001acTH
METaJUTyprHH

HOIIK-1.1. Ilpencras-
JISIeT aICKBaTHYIO CO-
BPEMEHHOMY YPOBHIO
3HAaHUI HAYIHYIO Kap-
THHY MHpa Ha OCHOBE
3HAHMUS OCHOBHBIX I10-
JIO)KEHMH, 3aKOHOB U
METO0B MaTeMaTH4e-
CKHX U €CTECTBEHHBIX
HayK JJIs UCTIONIb30Ba-
HUS TIPU PEIICHUN
HayYHO-TEXHUUECKUX
3aja4.

HOIIK-1.2. Ucnomns3y-
eT QyHIaMeHTaIbHEIC
3HaHUA Mpogdeccro-
HAJTBHOW JEATEITbHOCTH
JUTSL pEIICHUST KOHKPET-
HBIX 3a]1a9 METaJLTyp-
THYECKOTO TIPOH3BO/I-
CTBa.

MOIIK-1.3. Paznuyaer
cojiep KaHue ecTe-
CTBeHHOHay‘{HHX n
MAaTEMATHYCCKUX IUC-
OUIUINH, COCTaBIIAIO-
LIUX TEOPETHUECKYIO
OCHOBY MOJyJIEH Npo-

3HaThb:

- OCHOBHI TIpH-
KJIaTHOW TepMOIIHA-
MHKH U KHHETHKH IS
pelIeHrs: KOHKPETHBIX
3a/1a4 MeTaJUTyprude-
CKOTO IIPOU3BOJICTBA.

YMmerhb:

- IPUMEHSATH QyH-
JaMEHTAIIbHBIC 3HAHUS
TIPUKJIaJHON TePMOU-
HAMHUKHU U KHHCTHKH
JUTS peIICHNUS 3a/1a9 B
poheCCHOHATBHOM
JIeATEIHOCTH.

Baagernb:

HaBBIKAMU PEIICHUS
TIPOU3BOJICTBECHHBIX
3a7a4 C MPUMEHCHUEM
(byHIaMeHTaTbHBIX
3HAHUW MPUKIaJHON
TEPMOJIMHAMUKYU U KHU-
HETHKH.

IIpaxtuueckue
3a/1aHUA

Bank Bompo-
COB

Bbank Bompo-
COB

Bomnpocs! ans
yCTHOTO cobe-
CeJIOBaHUS:
owmtets (20
OMIICTOB)




(MIHHOM NOATOTOBKH.

OIIK-4. Cnocoben
HaXOIWTh U Tepepa-
6aTeiBaTh HH(OpPMA-
IIUI0, TPEOyeMyIo
JUTS TIPUHATHSA pe-
LIEHUH B HAy4HBIX
HCCIICJOBAHHAX U B
MIPaKTHYECKOH TeX-
HUYECKOH JesTelnb-
HOCTH

HOIIK-4.1. Haxonur,
aHaTM3UpYyeT U OTOu-
paet HeoOXOJUMYIO
WHPOPMALINIO, OpPTaHH-
30BBIBACT, IIpeodpasy-
€T, COXpaHsET U Iepe-
JaeT ee.

HOIIK-4.2. Ctpemurcs
K CaMOpa3BUTHIO, Ca-
MOpean3aIyH, uc-
MIOJIb30BaHUIO TBOpYE-
CKOTO NOTEHINANIa,;
COBEpIIECHCTBYET U
pa3BUBacT CBOU UHTEII-
JIEKTyaJIbHBIHI U IIPO-
(eccuoHaIbHBIN Ypo-
BEHb B TEUCHUE BCEU
KH3HU.

HOIIK-4.3. [Tpumenser
OCHOBHBIE ITPABHIIA
TIONCKa 1 0TOOpa MH-
(dbopmaryn, MEeToIbI
HCTONb30BaHUS HH-
(dbopmaryn JuIs IoAro-
TOBKH M NPUHATHS pe-
LIEHUH B HAYYHBIX UC-
CJIEJOBAaHUSAX U B IIPaK-
TUYECKOHN TEXHUYECKON
JIESITEJIBHOCTH.

3HaThb:

- OCHOBHBIE TIpa-
BUWJIA [TOWCKa U 0TOOpa
nH(OpMaLUH, UCIIOb-
3ysl IPUKIATHYIO Tep-
MOJMHAMUKY U KHHE-
THUKY.

YMmerhb:

- UCIIOJIB30BATh
npaBuiIa mpeodpa3osa-
HUS ¥ XpaHCHHs HH-
(opmanuu, HCTIONB3YS
NPHUKIaJHYIO TEPMOAU-
HAMUKY U KHHETHKY.

Baanerb:

- HaBBIKAMH TIPO-
(beccroHaIbHOI Nes-
TCILHOCTH, CBI3aHHOMN
C aHAJU30M, CHHTE30M
U cpaBHEHUEM HH(DOP-
MAIIlH, UCTIONB3Ys
MPUKIIATHYIO TEPMOJIU-
HAMHKY U KHHCTHKY.

IIpaxTuueckue
3a1aHHs

Bank Bompo-
COB

Bank Bompo-
COB

Bomnpocs! ans
yCcTHOTO co0e-
CEe/IOBaHMUSA:
owmrets (20
OMIIETOB)




Kon IIC u T®:
I1C 40.011 «CrenuanucT no Hay4HO-HCCIIEA0BATEILCKUM U ONBITHO-KOHCTPYKTOPCKUM paspa-
OoTKaM,

Td C/01.6 OcymiecTBiieHHE HAYYHOTO PYKOBOJICTBA MPOBEACHUEM UCCIICOBAHMM 11O OTACIbHBIM
3aa4aM.

I1C 40.082 «CnenuaiucT no BHEAPEHUIO HOBOW TEXHUKU U TEXHOJOTUN B IUTEHHOM MPOU3BOJI-
CTBE»,
Td C/03.7 Apantanus nepeaoBOro OmnbITa B CTPYKTYPHBIX TOAPA3/ICICHUSX JIUTESHHOTO IPOU3BO/I-
CTBA.
Td C/04.7 OTpaboTKa TEXHOJIOTUN U3TOTOBICHUS U3ACTUA U MPOTYKIIMHU, TTOAJIEKAIIUX OCBOCHUIO
B JINTEITHOM NPOU3BOJICTBE



4. CTPYKTYPA U COAEP) KAHUE JUCIHUILJINHBI
4.1. PacnipeesieHue TPYA0EMKOCTH TMCHUILIMHBI
1o BUAaM padoT 1o cemecTpam
OO6mas TpyA0€MKOCTh TUCHMIUIMHBI cocTaBiseT 4 3ad.en., 144 daca, pacnpe-
JIeJICHUE YacoB I10 BUJIaM paboT MpeIcTaBICHO B TabiuIe 3.

Ta6nuna 3 — Pacnipenenenue Tpy10EMKOCTH TUCIMIUIMHBI 110 BUIaM paboT 110 ce-
MecTpam

TpyroéMkocTh B yac
Buj yueoHoii paGoTsI Bcero B 1.1 10 ce-
qac. MecTpam
4 cemecTp
®opmaT u3yyeHus JMCHUTLIMHBI C MCIIOJIb30BAaHUEM DIIEMEHTOB
ANEKTPOHHOT0 00ydeHus
OO0mas Tpy10éMKOCTb TUCLHUIUIHHBI IO Y4eOHOMY IIJIaHy 144 144
1. KonrakTHas pa6ora: 57 57
1.1. AyaurtopHasi paboTa, B TOM 4ucJje: o1 ol
3aHATHUSA JeKIIMOHHOTO THMa (JI) 17 17
3aHaTUs ceMuHapckoro tuna (I13-cemuHapel, mpaxT. 3aHATHS U 34 34
Jp.)
naboparopusie paboTs (JIP) - -
1.2. BHeayauTopHasi, B TOM 4HcJe 6 6
KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbranus, 3amura) - -
TEKYIIUI KOHTPOJIb, KOHCYJBTAUU T10 TUCIHUILIHMHE 3 3
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA) 3 3
2. CamocrosiTeabHasi padora (CPC) ol 51
pedepar/scce (MOATOTOBKA) - -
pacuérHo-rpaduueckas padota (PI'P) (moaroroska) - -
KOHTpOJIbHas paboTa - -
kypcoBas pabota/mpoekT (KP/KII) (moaroroska) - -
CaMOCTOSITEITFHOE U3yUSHHE Pa3JIeoB, CAMOIIOATOTOBKA (IIpOpa-
00TKa ¥ MOBTOPEHHE JIEKIIMOHHOI0 MaTepraia u Marepuania 51 51
y4eOHUKOB U Y4eOHBIX [TOCOOMI1, MOATrOTOBKA K JIAOOPATOPHBIM U
MPAKTUYECKUM 3aHSATHUSIM, KOJUJIOKBUYM U T.1I.)
[ToaroroBka Kk 3Kk3amMeHy (KOHTPOJIb) 36 36
ITonroToBka K 3a4€ry/ 3a4€Ty C OIIeHKOH (KOHTPOJIb) - -

JlucuuniauHa peaau3yercs MOCPEICTBOM IMPOBEACHUS KOHTAKTHOM paboThl C
oOyyaromuMucs (BKIIIOYasi MPOBEICHUE TEKYIIEro KOHTPOJI YCIEBAEMOCTH), CaMo-
CTOATEIBHON PabOTH O0yUaAIOIIUXCS U TPOMEKYTOUHOM aTTeCTal|H.
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4.2. Conep:xanue JTUCHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabmuua 4 — CoaepkaHue TMCUUIUTMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM

IInanupyembie Buabl yueoHoi padoTsl
(KOHTpOJIMpYyeMble) KonrakTHas
= HaumeHnoBanue
pe3yJbTaThl abora =B HaunvenoBanne Peanmnzanms
. == pa3padoTaHHO-
OCBOECHHSI: @ ° 25 g HCI0JIb3YeMBIX B paMKax o
ko1 YK; OIIK; IIK HanMenoBaNMe g |2g|l28| ex= Ban CPC AKTHBHbIX H MPaKTHYECKOi
H HHAUKATOPBI Pa3elon, Tem = 5 T8 = = 5 ff o HHTEePAKTUBHBIX MOATOTOBKH JTEKTPOHHOTO
JAOCTHKEHUST = =) E £ E g s 6 00pa3zoBaTebHBIX | (TPYA0EMKOCTh Kypea
KoMIneTeHumi 2 |28 E&| £ - TeXHOJI0ruii B 4acax) (ymoEmeem: &
l% < g = 8 g gacax)
= R
4 cemecTp
OINK-1 Pa3nes 1 OCHOBBI TEXHUYECKOH TEPMOIHHAMHKH
OIIK-4
Tema 1.1 Beenenue 2 3 IToaroroBka K jex-
esim [1]
Tema 1.2 TepmoauHaMu4ecKue napa- 2 3 IToaroroBka K jex-
METPBI COCTOSTHHS M [1]
Tema 1.3 YpaBHeHHEe COCTOSHUS ra3a 2 3 ITonroroBka k Jek-
M [1]
IIpakTnueckoe 3ansTHE 2 3 IMoxaroroska mpak- Brinonnenue npak-
TepMoanHaMIYECKHE TapaMETpPhI CO- THYECKOMY 3aH- THYECKOTO PacUET-
CTOSIHHSI Y paBHEHHE COCTOSIHUSI Ta3a tHo [1] HOT'O 3aJIaHusl
Tema 1.4 YHUBepcabHOE YpaBHEHUE 2 3 IToaroroBka K Jiek-
COCTOSIHHS M [1]
Tema 1.5 YpaBHeHHe COCTOAHUS pe- 1 3 IloaroToBka K Jiek-
apHOro raza. CMech ra3os. musm [1]
IIpakTnueckoe 3ansTHE 2 5 IMoaroroBka mpak- Brinonnenue npak-
YHuBepcanbHOE YpaBHEHHE COCTOSHUS THYECKOMY 3aHSi- THUYECKOTO Pacu&T-
YpaBHEHHE COCTOSHHS PEabHOTO Ta3a. THo [1] HOT'O 3aJIaHusl
CmMech ra3oB
Pa6ora no ocBoennio 1 paznena:
pedepar, 3cce (Tema)
pacuérHo-rpaduueckasi padora
(PI'P)
KOHTpOJbHasi padoTa
Hroro no 1 pazgeny 9 4 23




GT

IInanupyembie
(KOHTpOJIpyeMble)
pe3yJIbTaThl
OCBOCHHS:
koa YK; OIIK; ITK
H MHAUKATOPbI
JOCTHKEHUsI
KOMIIeTeH M

Buabl yueoHoi padoTsl
KonrakTHas
= HaumeHnoBanue
a0ora s 2 HaunmeHoBaHHe Peanmzanus
Z B pa3padoTaHHO-
) ° 2= @ HCII0JIb3yeMbIX B paMKax
H g E 28 & s &% AKTHBHBIX H NPAKTHYECKOM ro
alMeHOBaHHUeE Pa3/iejioB, TEM = |EF|BF| R Bun CPC 3J1eKTPOHHOT0
- |5 x2s 850 UHTEPAKTUBHBIX NOJAr0TOBKH T
= |8 2= = g s 6 00pa3oBaTelbHbIX | (TPYAOEMKOCTH
5 & S ; ) § = = TEXHOJIOr Uil B 4acax) (ymoEIee: &
é = g =l = 8 g gacax)
= =0
Pa3zne 2 IlepBblil 3aKOH TEPMOJIMHAMUKH
Tema 2.1 [epBrIit 3aK0H TepMOANHA- 1 2,5 TToaroroBka K Jiek-
mukd. BHyTpenHsis oHeprus. Pabora usim [1]
Tema 2.2 AHaIUTHYECKOE BEIPAKCHUE 1 2,5 TToaroroBka K Jek-
1 3akona TepmoanHamuku. OOpaTuMbIe usim [1]
1 HeoOpaTUMbIe MPOIIECChl. DHTABIIHUA.
TeroeMKoCTb ra3a 1 ra3oBbIX CMeceu.
Tema 2.3 Termoemkoctu Cp u Cv. 1 2,5 IToaroToBka K Jiek-
Ypasuenue Maiiepa, sHTponus, T-S esim [1]
nquarpaMmMa. IlonutponHslii nponecc,
Kak 00001aroIuii Mporece uaeatbHbIX
ra3oB.
IpakTuyeckoe 3aHATHE 5 3 [Moaroroska npax- BeImonHeH#e Mpak-
IepBblit 3aKOH TEpMOIMHAMUKH. BHYT- THYECKOMY 3aHSi- THYECKOTO PacuET-
penHsisi oHeprus. Pabora. AHanuTuve- Tuio [1] HOT'O 3aJ[aHus
CKOE BhIpakeHHe | 3aKOHa TepMOINHA-
Mukn. OOpaTuMBIe 1 HeOOpaTHMEBIC
poNecchl. DHTABIHUS. TerI0eMKOCTh
ra3a M ra3oBbIX cMeceil
IpakTuyeckoe 3aHATHE 5 3,5 [Moaroroska npax- BeImonHeH#e Mpak-
Temnoemkoctu Cp u Cv. YpaBHeHne TUYECKOMY 3aHs- THYECKOTO pacuéT-
Maiiepa, satponws, T-S auarpamma. o [1] HOTO 3aJaHus
IMonurponHEI mporiecc, Kak 0000111a-
IO IPOLIECC UICAVIBHBIX Fa30B.
PaGoTa nmo ocBoeHnuio 2 pazaesa:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckasi padora
(PT'P)
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IInanupyembie
(KOHTpOJIpyeMble)
pe3yJIbTaThl
OCBOCHHS:
koa YK; OIIK; ITK
H MHAUKATOPbI
JOCTHKEHUsI
KOMIIeTeH M

Buabl yueoHoi padoTsl
KonrakTHas
® m HaumeHnoBanue
a0ora s 2 HaunmeHoBaHHe Peanmzanus
Z B pa3padoTaHHO-
- ° 2E g HCI0JIb3YeMbIX B paMKax o
L o
g |2g|E8 s~ AKTHBHBIX H NPAKTHYECKOM
HaunmeHoBaHMe pa3jeioB, TeM = |25 85 Eo= Bug CPC 3JIEKTPOHHOI' O
= 5 % ez 3 N S) HHTEPAKTHUBHBIX MOATrO0TOBKHU vDea
L
= |§28|5E| &8 00pa3oBaTeIbHBIX | (TPYA0EMKOCTh yp
5 |[&85|=E] 3EC . (TpymOEeMKOCTh B
2 o8| ¥ 8| =8~ TeXHOJIOT uit B 4acax)
@ e g SE| I gacax)
= S = é- 3 O =
KOHTPOJIbHAasA padoTa
Hroro no 2 pazneay 1 10 14

Pa3znes 3 Bropoii 3aK0H TepMOAMHAMMKH

Tema 3.1 Bropoii 3akoH TepMoarHa- 2 2 [HoaroroBka K Jiek-
MHKH M [1]
Tema 3.2 DHTpONHA 2 2 [ToaroroBka K Jek-
M [1]
Tema 3.3 AHAIUTHYECKOE BBIPAKEHUE 1 2 IToaroroBska k nek-
2 3aKOHA TEPMOJMHAMUKHU M [1]
I[IpakTuyeckoe 3aHATHE 10 1 IMoaroroBka mpak- BrmmotHeHme mpak-
Bropoii 3aKk0H TepMOAHMHAMUKA DH- TUYECKOMY 3aHsI- THYECKOTO pacuéT-
Tponusi AHaJIMTHYECKOE BhIpOKEHHUE 2 THo [1] HOT'O 3aJ[aHusl
3aKOHa TEPMOJIMHAMHKH
Pabora no ocBoenuio 3 pazaea:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckasi padbora
(PT'P)
KOHTpOJIbHasA padoTa
HTtoro no 3 pasmeny 6 10 7

Paznen 4 Tepmoaunammnyeckue

NMPOLECChl, UKJIBI

Tema 4.1 Kpyrossle npouecchl Wi 1 2 IMoxroroBka K jek-
ksl Tepmuueckuit KITJT uxoa. M [1]

Tuxn Kapho.

Tema 4.2 AGcooTHAs TEPMOAMHAMHU- 1 2 [Toxaroroska x jek-
yeckas Temreparypa. TepMoauHaMu- sim [1]




LT

IInanupyembie
(KOHTpOJIpyeMble)
pe3yJIbTaThl
OCBOCHHS:
koa YK; OIIK; ITK
H MHAUKATOPbI
JOCTHKEHUsI
KOMIIeTeH M

Buabl yueoHoi padoTsl
KonrakrHas
® m HaumeHnoBanue
adora s 2 HaumenoBanne Peanuzanms
Z B pa3padoTaHHO-
- ° 2E g HCI0JIb3YeMbIX B paMKax o
2] <
g |2g|E8 s~ AKTHBHBIX H NPAKTHYECKOM
HaunmeHoBaHMe pa3jeioB, TeM | EE| S 5| E 2 < Bug CPC 3JIEKTPOHHOI' O
= 5 % S =256 HHTEPAKTHUBHBIX MOATrO0TOBKHU vDea
L
= |§28|5E| &8 00pa3oBaTeIbHBIX | (TPYA0EMKOCTh yp
FE |aas|EE|] 59 . (TpymOEeMKOCTh B
2 o8| % 8| =8 TeXHOJIOT Hii B 4acax)
é <€ s =Ne (3 = gacax)
SEE =
YECKHE IIOTCHIHAIBL.
IIpakTuyeckoe 3aHATHE 10 3 [oaroroBka npak- | BeimonHeHue npak-
KpyroBble mporiecchl WiIn HUKIIBL. THYECKOMY 3aHs- TUYECKOT'O pacuér-
Tepmuueckuii KIT/{ mukota. Lukn Kap- THo [1] HOT'O 3aJ]aHus
HO.
Pabora no ocBoenuio 4 pazgesa:
pedepar, 3cce (Tema)
pacuéTHo-rpaduyeckas pagora
(PI'P)
KOHTpPOJIbHasi padoTa
Hroro no 4 pazneny 2 10 7
HUTOI'O 3A CEMECTP | 51 34 51
HUTOI'O no aucounuaune | 51 34 51




5. TEKYIIIAH KOHTPOJIb YCIIEBAEMOCTHY U TIPOMEKYTOYHASI
ATTECTAIUA 10 UTOI'AM OCBOEHUA JUCIIUITJIMHBI.

5.1. TunoBbie KOHTPOJIbHbIE 32IAaHUSA WJIN HHbIE MATEPUAJIbI, HE00X0AUMbIE
JJIS OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA AeATEJIbHOCTH

IIpumepsl TeMATHK AJIs1 AUCKYCCHIL:

1. TepmMoiMHaMHYECKHUI aHAJIU3 MPOLECCA AUCCOLMALIMHA OKCHJIOB U KapOOHATOB.
Brnusinue B3aMMHOTO pacTBOPEHUS! KOHACHCUPOBAHHBIX (ha3 U UX TUCTIEPTHPOBAHUS
Ha BEJIMYUHY YIPYTOCTH JUCCOLUALUY.

2. MexaHu3M U KMHETHUKA BBICOKOTEMIIEPATYPHOTO OKUCIICHUS KeJe3a.

3. MexaHu3M U KMHETHKA TOPEHUSI BOAOPO/Ia.

4. TepMOAMHAMUYECKUH aHAIHM3 TIPOLIECCOB BOCCTAHOBJICHHUS JKeJie3a U3 OKCUIOB
ra3000pa3HbIMU BOCCTAHOBUTEIISIMU U YTJIEPOJIOM.

5. MexaHu3M U KHHETHKA BOCCTAHOBJICHHS TBEPJIBIX OKCHJIOB.

6. CoBpeMEHHBIE TIPEJICTABIICHUS O CTPOCHUM KUJIKUX [IJIaKOB.

7. CTpyKTypHO-4yBCTBUTEIBHBIE CBOKMCTBA IIIAKOB. BS3KOCTh U yIenbpHas K-
TPOIPOBOAHOCTD, UX 3aBUCHUMOCTB OT COCTaBa U TEMIIEPATYpHI.

8. PaBHOBECHOE pacnpeeieHUue KUCI0POAa U CEPhl MEKY METAJJIOM H LIJIAKOM.

9. OCHOBBI KHHETUYECKOIO aHAJIM3a PEAKLUi B3aUMOACHCTBUS MEXAY METAJUIOM
Y IIUTAKOM.

10. OOmas xapakTepucTHKa MPoIEeccoB packuciaeHus. CrocoObl paCKUCIICHHUS.
PackucnurenbHast cnocOOHOCTb 311€MEHTOB.

IIpumepsl TBOPUYECKUX HHAMBUAYAJIbHBIX 32IaHUM:

1. Onpenenuts paBHOBECHBIN cocTaB razoBoi cmecu H; - O, - H,O npu Temnepa-
Type 700°C, ecnu HCXOAHBIE TAPLMAIBHBIE JABICHUS I'a30B B 3aKPBITOM CUCTEME CO-
craBysiau 0,333 aTwm.

2. OnpenenuTh paBHOBECHBIN cocTaB ra3zoBoii cmecu CO - O, - CO, mpu Temmnepa-
type 800°C, ecnu uCXoAHbIE MAPUUAIIbHBIC TABICHUS Ta30B B CUCTEME COCTABIISLIIN:
CO-0,5arm, O, —0,3 arm, CO, — 0,2 aTm.

3. PaccunTaTh paBHOBECHBIN COCTaB ra3oBo# (a3bl, NOJYUYEHHON B3aUMOIEUCTBU-
€M BoJopoJia ¢ kucinopoaom Bo3ayxa npu 1500 K u naBnenun, paBaom 1 atm, ecin
BO3/lyX B3AT B KOJMYECTBE, COOTBETCTBYIOIIEM CTEXUOMETPUUECKOMY COOTHOILIEHUIO
MEXIY KHCIOPOJIOM U BOJIOPOJOM.

4. Paccuntath paBHOBECHBIN COCTaB ra3oBoi (ha3bl, oOpasyromerics no peakuuu C
+ CO, = 2CO npu B3anmozenctTBuu yrist co cMecbio 80% N, u 20% CO, npu Temmne-
patype 1000 K u atmochepHOM naBiieHH.

5. PaccunTaTh paBHOBECHBINM COCTaB ra3oBo# ¢asbl, oJyueHHOH 1o peakiuu C +
O, = CO, nipu B3auMozeiicTBuM rpadurta ¢ Bozayxom rpu Temneparype 900 K u mo-
CTOSIHHOM JIaBJICHUM | aTMm.

6. Onpenenutb TepMOAMHAMHUYECKHE (PAKTOPHI PABHOBECHOTO COCTOSIHUS OKUCIH-
TEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B paCIlIaBe CTaJIH.

IIpuMepsI Kelc-TPOOJIeMHBIX IPYIIIIOBBIX 32/ IaHUI:

1. Onpenenuthb BAUSHUE OKUCIUTENBHOTO MOTEHIIMAA U YCIOBUS IPOTEKAHUS TPO-
[IECCOB OKUCJIEHUS] KOMITOHEHTOB CILJIaBa.
2. PaccunTath nmapameTpbl Ipolecca CyCeH3MOHHOM 3aJIMBKH.
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3. [IpoBecTr TepMOAMHAMUYECKUN aHATU3 YCIOBUI MOAU(DUIIMPOBAHUSI.

KoMIieKT oieHOYHbIX MATEPHAJIOB ISl IPOMEKYTOYHOH aTTeCTALUM.
KoMmmiekT oueHOYHBbIX MaTepuasoB Uisl MPOBEAEHUS MPOMEKYTOUHOM aTTecTa-
uu B (hopMe 3a4eTa ¢ OIEHKON BKIIIOYAeT B ceOs:

- TECTOBBIE MpodeccuoHaIbHBIC 33Jlau, MPUBSA3aHHBIE K TemaThKe Oymyiien
BBINTYCKHOM KBanu(UKAIIMOHHON paOOThl U MHAMBUAYAJILHOMY IJIaHY pabOThI Maru-
CTPaHTa;

- KOHTPOJIbHBIE BOIIPOCHI.

IIpumeps! TecTOBBIX NPOdecCHOHATBHBIX 3a1a4:
1.Pacuér KOHCTaHThl pABHOBECHSI XUMHUYECKOW PEAKIIHH.
1.BausiHue cTaHAQPTHOTO COCTOSIHUSI HA BEJIMUYMHY KOHCTAaHThl PABHOBECHS.
2.Pacuért temnoBoro a¢dexra peakiuy npu 3aJaHHON TeMIiepaType.

3.IlpumenenHme 3akoHa ACHCTBYIOMINX MAacC K pacy€Ty paBHOBECHOTO COCTaBa TOMO-
TEHHBIX (a3.

4.Tlepecué€Tt ¢ OTHOTO CTAaHJAPTHOT'O COCTOSIHUS Ha APYTOe MPH BHIYUCICHUN aKTHB-
HOCTHU KOMIIOHEHTA CILIABA.

KOHTpOJILHbIe BOIIPOCHI MO TUCHUILIMHE «Hpmc.nazmaﬂ TEPMOIUNHAMUKA H KHHCTUKA),

HCNOJIb3yeMble HA 3Tanax TeKyuiei (s 00cyKIeHUs HA 3aHATHAX) U TPOMEKYTOUHOM

arrectauuu (Ha IK3aMeHe):

DJIEMEHTBI TEPMOJIMHAMUKH, IEPBBIA 3aKOH TEPMOIUHAMUKHU.

[TpuiokeHue nepBpIil 3aKOHA TEPMOJUHAMUKH K PA3JIUYHBIM IPOLIECCAM

Brruncnenne BHyTpeHHEN SHEPTUH U YHTAJIBIINU BEIIECTBA.

[IpaBuno I'ecca.

BTopoii 3aKk0H TepMOIUHAMUKHU.

CBoOoHast sHEprusi U CBOOOHAS YHTAIIBITHS.

XUMHAYECKUM TOTEHLIUAI.

TerutoBas Teopema HepHca.

PaBHOBecHe B 0THOpOAHOM (ase.

0. CpaBuenue Knaysuyca-Knaitnepona.

1. IIpaBuno das.

12. PaBHOBecHE XUMUYCCKUX PEAKITUH.

13. 3HaueHrne TEOPUU TOMOTEHHBIX M TETEPOTCHHBIX IMPOIECCOB ISl (PU3UKO-
XMMHUYECKOTO aHajau3a W pacyera TEPMOAUHAMUYECKUX M KUHETHYECKHUX
3aKOHOMEPHOCTEW METAILTYPTHYECKUX CUCTEM U MPOLIECCOB.

14. O01as xapakTepuCTHKa BHICOKOTEMIIEPATYPHBIX Ta30BbIX aTMOCheEp.

15. TepMmoaHAMUUYECKUM aHAJIM3 B3aUMOJICHCTBHS B TOMOT€HHBIX Ta30BbIX (hazax.

16. TepmoauHamMuKa B3aMMOJICHCTBUS yTAEPO/ia C Ta3000pa3HBIMU OKUCTUTEIISIMH.

17. TepmoguHaMUYeCKUid  aHaIU3 TMPOIIECCOB  B3aUMOJCHCTBUSL METANIOB  C
KUCIIOPOJIOM.

18. 3aBHCHUMOCTH KOHCTAHTHI PABHOBECHUS OT TEMIIEPATYPHI.

19. Bousinue ($a30BBIX MpeBpallleHui MeTauia U OKCHa, B3AUMHON PacTBOPUMOCTH
KOHJEHCHUPOBAHHBIX BEIIECTB HA BEJIMYUHY YIIPYTOCTH JTUCCOLUALNY.

20. AHayIn3 uarpaMMbl COCTOSIHUSI METJII-KUCIIOPO]T Ha TIPUMEPE CUCTEMBI HKEJe30-
KHCJIOPOJ U OCOOEHHOCTH JUCCOIMALIUA OKCUOB B 3TOM CUCTEME.

HBRO©oo~NoO AWM E
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21.

22,
23.

24,
25.
26.
27.
28.
29.
30.
31.

32.

33.

34.

35.
36.
37.
38.

39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
ol.
52,
53.
o4,
55.
56.

[IpuHIIMTT TOCIENOBATENLHOCTH TMPEBPAIICHUA TIPU JUCCOIMAINA OKCHJIOB
xKeesa.

KuneTrka oKucIeHUs! TBEPABIX METAILIOB.

Pons nuddysunm peareHTOoB uepe3 OKAIMHY H  KPUCTAITIOXUMHUYECKOTO
pEeBpaIlleHUs HA TPAHUIIE METAIT-OKCHUI.

Kunernueckuit u nudpy3noHHBIN PEKUM peaKIuu.

BnusHue Temnepatypbl Ha CKOPOCTb OKUCIICHHUS.

KoaddurmenTsr akTHBHOCTH ¥ NX TPUMEHEHUE B TIPAKTUICCKUX pacueTax.
Packucnenne metamia, 00pa3oBaHue U yIaJ€HUE HEMETAUIMYECKUX BKIIOUEHUM.
PackucnurenbHas CiOCOOHOCTH 3JIEMEHTOB.

OO6mrast xapaKTepUCTHKA MPOIECCOB packuciieHus. CriocoObl paCKUCICHUS.
Bri0op sierupyromux 31€MeHTOB MPU CO3/IaHUH KapPOCTONKHUX CILJIABOB.
Kuneruka mnpomecca auccoruanyu, OCOOEHHOCTH KPUCTALIIOXUMHUYECKOTO
peBpaIlleHuUs.

Brnusnaue u3menbueHus TBEPABIX (a3 HA TEPMOJMHAMUYECKHE U KUHETUUYECKUE
XapaKTEPUCTHUKH TIpoliecca.

TepMmoguHaMUYecKuil aHaIU3 peaklMid TOPEHUs BOJAOPOJIa U OKCHAA YTIepoa,
B3auMOIeHcTBUS Ta30B-okuciuTeneit (O,, CO,) ¢ TBEPABIM YIIIEPOIOM.
3aBUCUMOCTh PAaBHOBECHOTO COCTaBa Tra3oBOM (a3pl OT TeMmIeparypsl U
JaBJICHUSI.

Kunernka ropenus ra3os.

TenoBkle sSIBIICHUS B IPOIIECCE B3aUMOJICHCTBUS yTiepoaa U KUCIOPO/Ia.
TepmonnnaMuka, MEXaHU3M M KHHETHKA TUCCOITUAIIIN COCTMHCHUM.

MexaHu3M M KHHETMKA BOCCTAHOBHUTENBHBIX MpoleccoB B cucremax Me-H-O;
Me-C-O.

Brnusinue paznuuHbix (akTOpOB Ha KHHETUKY MPOLIECCOB BOCCTAHOBIICHUSI.
TepmoauHaMuku MOTUDUITPOBAHUS.

CpaBHeHue U Ki1accupuKkanus crnocoo0B MOIUGUIIUPOBAHUS.

bap6oTaxknast 00paboTKa yyryHa CKaThiM BO3TYXOM.

OxuclieHne 3JEMEHTOB, BXOJAIIMX B COCTaB paciuiaBa MpU MPOAYBKE CHKATHIM
BO3/IyXOM.

TepMoanHaMuKa mporecca.

Crioco0bl BBOJIa MUKPOXOJIOIUIHLHUKOB.

PacueTs1 mapameTpoB mpouecca.

O6m1ast Teopust IPOYHOCTH.

TepmoanHaMUKa ra30BOT0 OKUCIICHUSI METAILJIOB O€3 00pa30BaHUsl paCTBOPOB.
Poct 1 06pazoBaHuie OKCUHOM TICHKH.

Poct u oOpa3oBaHue 3alIUTHOMN TUICHKH.

OxkucieHue MEeTaJlJIoB ¢ 00pa30BaHUEM PACTBOPOB.

Kucnopon B pacmiaBax xenesa.

[ToBepxHOCTHOE JIETUPOBAHUE OTIUBOK.

TepMoagnHAMHUYECKUA MEXaHU3M IpoIlecca.

AHanu3 SBJICHHUI MOBEPXHOCTHOTO JIETUPOBAHUS.

[Tpurap, npuunHbI €Tr0 00pa30BaHUS
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57,
58.
59.
60.
61.
62.

63.
64.

65.
66.
67.
68.
69.

70.

[IpuMeHeHre nepBOro 3aKOHa TEPMOIMHAMUKY K PA3JIMYHBIM [IPOLIECCAM, PACUET
TETIOBBIX 3(P(HEKTOB.

Boruncnenue u3smMeHeHMs SHTPONUU U dHepruu ['nboca B pa3muyuHbIX IPOIECCAX.
Cas13b Heprun ['n060ca 1 KOHCTaHTBI PABHOBECHSI.

TepMoauHaMUYECKHUd pacyeT KOHCTAHTHI PABHOBECUS XMMUYECKOW PEaKIIMH.
Pacuer akTHBHOCTEN KOMIIOHEHTOB METAJUTyPTUYECKHUX IIIAKOB.

PacueTsl paBHOBECHI B METAINIMYECKUX PACTBOPax.

Ananu3 $pa30oBBIX paBHOBECHUH C MOMOIIBIO JUarpamMm cocTosHus. TepMoanHa-
MUK IHarpamMM COCTOSIHHUS.

Ocobennoctr A Hy3MOHHBIX MPOTIecCOB. 3akoH Duka.

Koaddunment nuddysnun. 3aBHCUMOCTS CKOPOCTH PEAKIIUU OT TEMIEPaTypHI,
SHEPrus aKTUBALUU.

Kunetnueckoe ypaBHEHUE CTaUN YCKOPEHUS PEAKLIUU.

VYpasaenue ABpamu - Epodeena, onpeneneHne KOHCTaHT ypaBHEHUS.
O0pazoBanue 0apbepHOro CJ0s NPOAYKTa Ha YacTulax chepuieckoit (opMsl.
VYpasuenus Jlugepa, bpoyHureiina-I nucTIMHrA.

OCHOBHBIE NOJIOKEHUS TEOPUH KPUCTALIU3ALNH KUJKOCTEN, TEPMOJUHAMUKA
3apojpliieoOpa3zoBanus. Pannyc KpUTu4eckoro 3apopliia.

CKOpOCTh 3apOXkACHUS LHEHTPOB KpUCTAUIM3aluu. JIMHEeHHas CKOPOCTh KpUCTa-
JIM3ALNH.

Kpuseie Tammana.

21



44

5.2. Onucanue noka3aresieil 1 KpUuTepueB KOHTPOJIS YCIIEeBA€MOCTH, ONUCAHNE IKAJ OLleHNBAHUS

JUis OLIEHKM 3HaHWM, YMEHUMN, HABBIKOB U (POPMHUPOBAHUS KOMIIETEHLUH 110 JUCUUIUIMHE PUMEHSETCS TPaJAULIMOHHAS CH-
CTeMa KOHTPOJIS U OLICHKH yCIIEBAEMOCTH CTYyAEeHTOB. KpuTepun BbICTaBIEHHS OLEHOK IO TPAJAULIMOHHON YEThIPEX0aJIbHON CH-
CTeMe IpeCTaBIIeHbI B Tabuuue 6.
Tadauua 6 - Kpurepuu oueHuBaHus pe3yabTaTa 00yYeHHUs! M0 JUCHHUILIMHE M IIKAJIA OLeHUBAHUSA

Koa n HauMeHoBaHue
KOMIIETEeHIHHN

Koa n HauMeHoOBaHMEe HH-

AUKATOpa 10CTHKeHUSA
KOMIIETCHIIMH

Kputepuu oueHuBanus pe3y/ibTaToB 00y4eHUs

OreHka
«HEeYAOBJIETBOPUTEILHOY»
/ «ne 3aureHo» 0-59%
OT max peUTHUHrOBOM
OIICHKH KOHTPOJIS

Orenka

«YAOBJIETBOPUTEJILHO» / «3a-

ureHo» 60-74%

OT max PEeUTUHIOBOM OLIEHKU

KOHTPOJIA

Omnenka
«xopouo» /
«3auTeHo» 75-89%
OT max PEeUTUHTOBOM
OLICHKH KOHTPOJISI

OreHka
«OTJIMYHOY /
«3aureno» 90-100%
OT max peUTHUHrOBOM
OIICHKH KOHTPOJIS

OIIK-1. Cnocoben pe-
aTh NPONU3BOJACTBCHHBIC
U (WIK) HUCCIe0BaTEeNb-
CKHE 33/1a4H, HA OCHOBE
(byH/IaMEeHTaNbHBIX 3Ha-
HUil B 001aCTH MeTaI-
JTypruu

NOIIK-1.1. Ilpencrasins-
€T aJIeKBaTHYIO COBpe-
MEHHOMY YPOBHIO 3Ha-
HUI HAY4YHYIO KAPTUHY
MHpa Ha OCHOBE 3HAHUS
OCHOBHBIX MOJIOKEHUM,
3aKOHOB U METOJIOB Ma-
TEMaTU9YECKHUX U €CTe-
CTBEHHBIX HAyK I HC-
MOJIb30BAHUS MIPH pelle-
HUH HAy4YHO-
TEXHUYECKHX 3ajad.
NOIIK-1.2. Ucnions3yeT
(hyHIaMeHTaJIbHBIE 3Ha-
HUS TpO(hecCHOHATBHON
JIeSITETIBHOCTH JJIS peltie-
HUSI KOHKPETHBIX 3a/1a4
METaJUTypru4ecKoro mpo-
U3BOJICTBA.

HOIIK-1.3. Paznuuaer
COJIEpKAHUE ECTECTBEH-
HOHAYYHBIX U MaTEeMaTHU-
YECKHUX AUCLUIINH, CO-
CTaBIISIOMINX TEOPETHUE-
CKYI0 OCHOBY MOAYJIEH
po¢UILHON TOATOTOB-
KH.

3amaua peleHa MeHee 4eM Ha
50%

CryzneHT He criocoOeH 3 peKTuB-
HO TIPUMEHHUTH 3HaHHUSI OCHOBHBIX
MOJIOKCHUN YICOHON TUCITUILIH-
HBI TOJILKO B pEILICHUH HanOosee
4acTo BCTpedaromuecs npooiieM B
KOHKpeTHOH obnact. CTyIeHT
CIOCOOEH K PEIICHHI0 HEKOTOPBIX
MPaKTHYECKNX 3a/1a4 U3 YKciIa
MpeyCMOTPEHHBIX pabodeit mpo-
rpaMMO¥, HO ¢1ab0 3HaKOM C pe-
KOMEHJIOBaHHOU CIIPaBOYHOM
JITEpaTypoH.

3amaua perieHa OoJiee yeM Ha

50%.

IIpogemoHCTpUpPOBaHbI 3HAHUS
OCHOBHBIX MOJIOKEHUH yueo-
HOW JHMCIUIUTUHBI TOJIBKO B
peleHur Hanboee 4acTo
BCTpeYaroIecs mpoodaeM B
KOHKPETHOH 00JIacTH, yMEHHS
pemaTh KOHKPETHBIE TIPaKTH-

YCCKHE 3ala4u M3 4YHCJia

MIPEAYCMOTPEHHBIX paboueit
IIPOrPaMMOH, CTYJIEHT 3HAaKOM
C PEKOMEHJIOBAHHOMH CIIPaBOY-

HOI1 IuTEepaTypoil.

3amaua pemena OoJee 4eM
Ha 75%.

CryneHTt criocobeH obpa-
00TaTh, aHATU3UPOBATH U
CHHTE3HUPOBATh NPEIUIO-
JKEHHYIO HH(POpPMAIIHIO,
BBIOPATh METO PELICHUS
poOIEMBI M PELIHTH €e.
JlonyckaeT equHUYHbBIE
OLIMOKH B PEIICHHH MPO-
6J1eM, UCIIBITHIBACT CIIOXK-
HOCTH B PEIKO BCTpeda-
IOIIUXCST WITH CIIOXKHBIX
Clydasix peleHus mpo-
omem. CriocoOeH caMmocTo-
ATEJBHO PellaTh KOHKPET-
HbIE MPAKTHYECKHE 3a/1a-
YH, IPETyCMOTPEHHbIE
paboueii mporpaMmoii,
OpPHEHTHUPOBATHCS B PEKO-
MEHIOBaHHOMH CITPaBOY-
HOH JIMTEpaType, yMeeT
NPaBUIBHO OLCHUTH MO-
JIy4ECHHBIE PE3yJbTaThl
pacyeToB WITH SKCIICPH-
MEHTA.

3amaua pemeHa Oonee
yeM Ha 90%.

CrymeHT CcBOOOZHO W
YBEPEHHO orepupyer
MPEIOCTaBICHHON WH-
(dhopmanmeit, OTIIMYHO
BIafeeT HAaBHIKAMH €€
aHaNM3a ¥ CHHTE3a, 3HaeT
BCE OCHOBHBIE METOJBI
peneHus npobiem,
HpeTyCMOTPEHHBIE  y4eO-
HOH IporpaMMmoi, 3Haer
THUMUYHBIE OMIMOKU U BO3-
MOXHBIE CIIO)KHOCTH MPH
peIIeHnd U CIIOCOOCH BEI-
Opatb u 3ddexTuBHO
TIPUMEHHUTh  aIeKBaTHBII
METOJI PEIIeHUs] KOHKPEeT-
HOI poGieMBl. Y BepeHHO
perraer KOHKpPETHBIE
NpaKTUYECKUe 3aauHl I10-
BBILICHHOM CJIOKHOCTH,
cBOOOTHO HCTIONB3YET
CIIPaBOYHYIO JIHTEPATYpy,
JenaeT 000CHOBaHHBIE
BEIBOJBI W3 PE3yIbTAaTOB
pacueToB WM OJKCIEpH-
MCHTOB




€

OIIK-4. CnocobeH Haxo-
ITUTPH U TIepepabaThIBaTh
nHpOpManuio, Tpedye-
MYIO TS IPUHATHS pe-
LIEHUH B HAYYHBIX UC-
CJIEZIOBAHUSX U B IPAK-
THYECKON TEXHUYECKON
JIeSITEIEHOCTH

HOIIK-4.1. Haxonur,
aHATM3UPYET U OTOUpaeT
HeoOXoIuMyto HHpOpMa-
IIMI0, OPTaHU30BEIBACT,
npeoOpasyeT, CoOXpaHsIeT
U IIEpeacT ee.
HOIIK-4.2. Ctpemurcs x
CaMOpPa3BHUTHUIO, caMopea-
JU3ald, UCIOIb30Ba-
HUIO TBOPYECKOI'0 TOTEH-
1[1aa; COBEPUICHCTBYET
U pa3BUBACT CBOM UHTEII-
JIEKTyaJbHBIN 1 TIpodec-
CHOHAIBHBIN YPOBEHb B
TCUCHHE BCEH JKU3HU.
HOIIK-4.3. [Tpumenser
OCHOBHBIE IIPaBHUJIA I10-
HCKa 1 0TOOpa nHpOpMa-
M, METO/BI UCTIOIB30-
BaHMs1 HHOPMAIUH JIJIs
MOATOTOBKU M IPUHSATHS
pELICHUI B HAyYHBIX UC-
CIIEZIOBAaHUSX U B MIPaK-
TUYECKOU TEXHUUECKOHN
JIeITeIILHOCTH.

3anaya pelieHa MeHee ueM Ha
50%

Crynent He criocobeH 3¢ dekTns-
HO MIPIMEHNUTH 3HAHHUS OCHOBHBIX
TIOJIOKCHAN YIeOHON TUCITUITIH-
HBI TOJIBKO B PEIICHUH Hanbosee
4acTo BCTpedaromuecs npooiem B
KOHKpeTHOH obnactu. CTyneHT
croco0eH K PeleHUI0 HEKOTOPhIX
MPaKTUYECKUX 3a]1ad U3 Yucia
NpeyCMOTPEHHBIX paboyei mpo-
rpaMMoO, HO cllabo 3HaKOM ¢ pe-
KOMEHJIOBaHHOU CIIPaBOYHOM
JIUTEPATypOil.

3anmaua pemicHa Ooliee yeM Ha
50%.

ITponeMoOHCTPUPOBAHBI 3HAHHS
OCHOBHBIX TIOJIOKEHUH y4e0-
HOM TUCLUIUINHBI TOIBKO B
pemreHnu HanboJee 9acTo
BCTpeYaromecs mpoodaeM B
KOHKPETHOH 00J1aCTH, YMEHUS
pemars KOHKPETHBIE TPaKTH-
YecKue 3a7a4l U3 Yuciia
IIPeAYCMOTPEHHBIX paboyeit
NIPOrPaMMOM, CTYIEHT 3HaKOM
C PEKOMEHJIOBAHHOH CIIPaBOY-
HOMH uTepaTypoi.

3amaua pemena Oosee 4yeM
Ha 75%.

CryneHt criocoGeH o6pa-
00TaTh, aHATU3UPOBATH U
CHHTE3HMPOBATh NIPEIUIO-
JKEHHYI0 MH()OpMAIIHIO,
BBIOpATh METO]] PEIICHHS
pOOJIEMBI M PEIIHUTS €e.
JlonyckaeTr equHUYHbIE
OIIMOKU B PEIICHUH MPO-
6J1eM, UCIIBITBIBAET CIIOXK-
HOCTHU B PEAKO BCTpeda-
IOIIUXCST WJTH CIIOKHBIX
CITyJasix pemeHust Ipo-
6nem. CriocobeH caMocTo-
STEIBHO PellaTh KOHKPET-
HBIE IPAKTHYECKUE 3a/1a-
9, IPeTyCMOTPEHHbIE
paboueii mporpamMmoii,
OPHEHTHUPOBATHCS B PEKO-
MEHIOBaHHOM CIIPaBOY-
HOM JIuTeparype, yMeer
MPaBHIGHO OIIEHHUTH MO-
JIy9eHHBIE Pe3yJIbTaThl
pacueToB MM HKCIICPH-
MEHTa.

3amaua pemeHa Oonee
yeM Ha 90%.

CtyneHT cBOOOAHO U
YBEPEHHO ornepupyer
MPEIOCTaBICHHON HWH-
(dopmanuei, OTJIINYHO
BIafeeT HaBHIKAMH €€
aHanM3a ¥ CHHTE3a, 3HaeT
BCE OCHOBHBIE METOJBI
peeHus mnpobiuem,
MPEeoyCMOTPEHHBIE  y4eO-
HOM IpOrpaMMoOM, 3HAeT
THUNUYHBIE OMNOKU U BO3-
MOXXHBIE CIIO)KHOCTH TIpH
pelIeHH: U CIOCOOCH BHI-
Opatb ©  3hQeKTHBHO
MIPUMEHNUTh  aJeKBaTHBII
METOJ] pelIeHHs] KOHKPET-
HOM mpoOIeMBL. Y BEpEHHO
pemraet KOHKPETHBIE
MIPaKTUYECKHe 3aJadu Mo-
BBIICHHOW  CJIOXHOCTH,
CBOOOITHO HCTIONB3YET
CIIPaBOYHYIO JIHTEPATypy,
Jenaer 000CHOBaHHEBIE
BEIBOJBI W3 PE3yIbTAaTOB
pacdeToB WM OKCIEPH-
MEHTOB




Ouenka

Kpurepuu oneHuBanus

Bricokuunii ypoBeHb «5»
(OTIIMYHO)

OLICHKY «OTJIMYHO» 3aCIIy’KMBA€T CTYJICHT, OCBOUBIIMUIA
3HAHMS, YMEHHUsI, KOMIIETCHIIMM U TEOPETHYECKUI MaTepH-
as 6e3 mpoOeIoB; BHIMOJIHUBILNN BCE 3aaHMsl, Ipeny-
CMOTPEHHbIE YYEOHBIM IUIAHOM Ha BBICOKOM Kau€CTBEH-
HOM YPOBHE; IPAKTHUECKHUE HABBIKU MPOPECCHOHATHHOTO
MIPUMEHEHHS OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

Cpennuii ypoBeHb «4»
(xoportio)

OLICHKY «XOPOILIO» 3aCITy>KUBAET CTYJACHT, IPAKTHYECKH
MOJTHOCTHEO OCBOMBIINM 3HAHUSI, YMEHUSI, KOMIIETCHIIUU U
TEOPETUUYECKHUI MaTepral, ydcOHbIC 3a/IaHUs HE OI[CHEHBI
MaKCHUMaJIbHBIM YUCJIOM 0ajjioB, B OCHOBHOM C(hOpMUPO-
BAJI IPAKTUYECKUE HABBIKMU.

[ToporoBeiit ypOBEHb
«3» (YIOBJIETBOPUTEb-
HO)

OLIEHKY «yAOBJIETBOPUTEJIbHO» 3aCITy>KUBAET CTYICHT,
YaCTUYHO C poOeIaMy OCBOMBIIHNA 3HAHUS, YMEHUS,
KOMIIETEHIIUU U TEOPETUUECKUN MaTepuai, MHOTUE y4yeo-
HbI€ 33JJaHUs JINOO HE BBIMOIHUII, IMOO OHU OIICHEHBI YHC-
J0M 0auioB OM3KUM K MUHUMAJIbHOMY, HEKOTOpPbIE IIPAK-
TUYECKHE HaBBIKU HE CPOPMUPOBAHEI.

MuHUMaNbHBIN ypO-
BEHb «2» (Hey1oBe-
TBOPHUTENHHO)

OLICHKY «HEYJOBJICTBOPUTECIBHO» 3aClIy>KUBAE€T CTYJICHT,
HE OCBOMBIIIMM 3HAHUS, YMEHUS, KOMIICTCHIIMU U TEOPETHU-
YeCKHi MaTeprall, yucOHbIC 3aJaHNUs HE BBIIOIHHIII, IIPaK-
THYECKHE HABBIKH HE C(HOPMHUPOBAHEL.

6. YHEBHO-METO/INYECKOE OBECIIEYEHUE JTNCHUIIVINHBI

6.1. YueOHas qutepatypa, nevyaTHbie H3Aanus 0u0J1M0oTe4YHOro GoHaa

KomnuectBo B OndOmnore-

n/n

HanmenoBanue u3ganust

K€

bensies C.B. OCHOBBI T€OpHHN METAITYPruYECKUX
nporeccoB: Yue6.nmocodue/ C.B. bemses, B.A.
I'epoukuii; HI'TY wum. P.E. AnekceeBa. -
H.Hogsropona: [b.u.], 2015. - 119 c.

4

[nmynuHaa A.B. HanpaBneHHOCTh U paBHOBECHE
B XMMHUUYECKHX CUCTEMax [DIJIEKTPOHHBIE TEKCTO-
Bble faHHbIe] : Yueb.mocobue / A.B. Illumynuna,
A.C. benoycos. - H.Hosropon : [M3n-8o HI'TVY],
2019.-93 c.

DOU3NKO-XUMHAYECKUE OCHOBBI JIMTEUHOTO MPOMU3-
BOJICTBA [DJIGKTPOHHBIE TEKCTOBBIE JAHHBIE]
VYuye6.mocobue / T.A. lypuna. - Ilensa : Uzn-Bo
111V, 2009. - 138 c.

6.2. CnpaBouHo-0ubauorpadguyeckas JJureparypa
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4 | I'mankux MW.B. Dxkcmmyaranus, o00CTyXKUBaHUE
IPOMBINIJIEHHBIX T€UYe W DHEProcoOepekeHue:
Vueb.mocoone/ M.B. I'mankux, A.B. Bonomun, 3
B.A. bparyxun; HI'TY wum. P.E. AnekceeBa. -
H.Hogsropoxa: [U3a-Bo HI'TVY], 2018. - 115 c.

5 | I'ymmu B.H. OOmas Teopus nedeil: TUIIOBBIE
pacu€tel : Yueb.mocooue/ B.H. I'ymun, B.A. Bo- 3
nonuH, B.A. bparyxun; HI'TY um. P.E. Anekcee-
Ba. - H.HoBropoa: [b.u.], 2015. - 182 c.

6 | OrHeynopHble, TEIJIOU3OJSIUOHHBIE W CTPOU-
TeJIbHbIE MaTepHuaibl I Teuei: Yued.mocodue/ 7
M.A. Jlapun [u ap.]; HI'TY um. P.E. Anekceesa. -
H.Hosropoa: [b.u.], 2015. - 147 c.

6.3. MCTOIIPI‘ICCKI/IG YKa3aHusl, pEKOMCHIAIIMA U IPYIUE€ MaTECPUAJIbI K 3aHATUAM

Nemm HaumenoBanue u3aanus KoandyecTBo B 0MOIMOTEKE

7 | IloarotoBka W 3amuTa BBITYCKHON KBaU(u- 10
KaI[MOHHOM  paboTel  OakamaBpa: y4eOHO-
METOJMYECKOe Toco0ue JJisi  CTYJIEHTOB-
OakaiaBpoB HaIlpaBJICHUS MOATOTOBKHU
22.03.02 — «Metamnyprusi» Bcex hopMm oOyue-
mus / HI'TY um. P.E.Anekceea; coct.: 1.0O.
Jleymwmn, T.J1. Kypununa, A.H. I'paues, A.B.
HumenkoB. — Huwxnauit Hosropon, 2021. - 38 c.

6.4. IlepeyeHb xKypHAJIOB 110 NPOPUIII0 TUCIUTIIUHBI

1 «JIuterinoe pou3BOACTBO»- http://i.uran.ru/webcab/journals/journals;

2 «JInreiimmk Poccuny - http://www.ruscastings.ru/work/396/6988;

3 «mxenepHoe oOpa3oBanuey - http://www.aeer.ru/ru/magazin.htm;

4 «3aroTOBUTEIILHEIE MMpon3BOACTBA B MALIMHOCTPOCHUW -
https://www.mashin.ru/eshop/journals/zagotovitel_nye proizvodstva v_mashinostro
enii/;

5 «M3Bectus By30B. UepHas metautyprus» - https://fermet.misis.ru/jour;

6 «M3Bectus By30B. LIBeTHas meTamutyprus» - hitps://cvmet.misis.ru/jour;

7 «YUepHbie MmeTautbly - https://www.rudmet.ru/catalog/journals/5/

7. AHOOPMAILIMOHHOE OBECIIEYHEHME JUCIHUIIJIMHbI

VY4eOHbIi TIporiece Mo JUCHHUILUITMHE 00ecTiedeH HEOOXOMMBbIM KOMIUICKTOM JIUIICH-
3MOHHOTO M CBOOOJHO PaCHpOCTPAHSEMOr0 MPOTPAMMHOTO OOECIEUeHHs, B TOM
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YHCJIE OTEYECTBEHHOTO MPOU3BOJACTBA (COCTaB MO AUCITUIUIMHE OIMPEACIICH B HACTO-
siert PIT/] u moaiesxxut 0OHOBIEHUIO TPU HEOOXOAMMOCTH ).

7.1 Ilepevyennb pecypcoB HHGOPMANMOHHO-TEJTEKOMMYHUKAIIMOHHOM ceTu «H-
TePHeT», He00OXOAUMBIX VISl OCBOCHM S JUCHUILIMHBI (MOTYJIs1)

[lepeyeHb mporpaMMHBIX MPOAYKTOB, UCIOIB3YEMBIX MPHU MPOBEICHUU Pa3IUUHbBIX
BHJIOB 3aHATHI MO TUCIUIUIMHE (OTKPBITHINA JOCTYII)

1. Hayunas onektponHas OuoOmunoreka E-LIBRARY.ru. — Pexum pocryna:
http://elibrary.ru/defaultx.asp

2. DnekTpoHHas 6ubamoreyHas cuctema [10BODKCKOTO TOCYAapCTBEHHOTO YHUBED-
cutera cepBrca [DnekTpoHHBIH pecypc]. — Pexum moctyma:http://elib.tolgas.ru./ -
3arJi. ¢ 9KpaHa.

3. DneKkTpoHHO-0MOIMOTeYHas cucTeMa Znanium.com [DJIEeKTpOHHBIN pecypce]. - Pe-
)uM goctyna:http://znanium.com/. — 3ari. ¢ skpaHa.

4. OrtkpbiToe oOpazoBaHue [DIEKTpOHHBIM pecypc]. - Pexum npocryma:
https://openedu.ru/. - 3aru ¢ skpaHa.

5. bassl nannbix Beepoccuiickoro MHCTUTYTa HAYYHOM M TEXHUYECKON MHPOpMaluu
(BUHUTHU PAH) o ecTecTBEeHHBIM, TOUHBIM U TEXHUYECKUM HayKaM DJIEKTPOHHBIH
pecypc]. - Pesxxum goctyma: http://www.viniti.ru. — 3ari. ¢ sxpaHa.

6. YauBepcuteTckas uHpopmarmonHas cucrema Poccus [DaexkTpoHHBIN pecypc]. -
Pexxum noctyna: http://uisrussia.msu.ru/. — 3ari. ¢ skpana.

/. ®enepanbHblil opTall. Poccuiickoe oOpa3zoBaHue [DneKTpoHHBIM pecypc]. - Pe-
*uM gocryna:_http://www.edu.ru/ — 3ari. ¢ skpana.

8. Poccuiickuit 00pa3zoBaTeIbHBIN MOPTAT [ DIEKTPOHHBINA pecypc]. - Pesxkum mocTyma:
http://www.school.edu.ru/default.asp — 3ar. ¢ skpaHa.

9. «HXUHUPUHD» [ DIIeKTpOHHBII pecypc]. - Pexum JIOCTyIIa:
http://www.enginrussia.ru — 3arJ. ¢ 3kpaHa.

10. YuuBepcuTeTCKHE CETH 3HAHUM [DNEeKTpOHHBIN pecypc]. - Pexxum mocryma:
http://www.unicor.ru — 3ari. ¢ sKpaHa.

11. ®epepanbHblii 00pa3oBaTeNbHBIA TOpTan. MHxkeHepHoe oOpa3zoBaHue [Diek-
TPOHHBIN pecypc]. - Pexum goctymna:_http://www.techno.edu.ru — 3ar. ¢ skpaHa.

12. Tlopran qyist CTyIGHTOB JJIs MTOMCKa MHMOPMAIIMK 110 M3y4aeMbIM JTUCITUTIIMHAM
[DnexTpoHHBIi pecypce]. - Pexxum mocryma:_http://www.twirpx.com — 3ari. ¢ 3kpaHa.
13. O6pazoBaTenbHbII MaTEeMaTHICCKUN CalT [DIeKTpoHHBINA pecypc]. - Pexxum mo-
cTyna: WWWw.exponenta.ru — 3ari. ¢ 3KpaHa.

14. Tlopran «Metamnypr» [DHeKTpoHHBIM pecypc]. - Pexum npocryna:
www.bestmetallurg.narod.ru — 3aru. ¢ 3xpaHa.

15. Tloptan Poccuiickoit Accormanuu JIuTedmukoB [DaeKTpoHHbINA pecypc]. - Pe-
UM JIOCTyIa: Www.ruscastings.ru — 3arJj. ¢ 3KpaHa.

7.2. IlepeyeHb MPOrpaMMHOro odecriedeHusi 1 HHGOPMAIMOHHBIX CIPABOYHBIX
CHUCTEM (npu Heodxooumocmiu)

Ta6auna 7 — [lepeueHb AMEKTPOHHBIX OMOIMOTEYHBIX CUCTEM
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Ne HaumenoBanue IbC Ccbuika, 10 KOTOPOI OCyLIeCTB-
Jasiercst goctyn k IbC
1 2 3
1 KoucynpTaHT cTyeHTa http://www.studentlibrary.ru/
2 Jlanb https://e.lanbook.com/
3 HOpaiit https://biblio-online.ru/

B tabnuiie 8 ykazaH nepeuens auyeH3UOHHO20 U c60O00HO paAcnpoCmMpaHsemo-
20 NPOCPAMMHO20 0Decnederus, 8 MOM YUcCie Ome4eCmeeHHO20 NPOU3B00CmEa

Ta6numa 8 — [lepeyeHb NPOrpaMMHOro ooecrneyeHus

IIporpammHoe odecnedyeHue, NCMOJIb3yeMoe B YHHU-
BepCUTETE HA IOTOBOPHOI OCHOBE

IIporpammHoe odecneye-
HHUE CBOOOHOI0 pacipo-

CTPpAHCHUSA
1 2
Microsoft Windows 7 (moamucka MSDN 4689, mo- Adobe Acrobat Reader
nucka DreamSparkPremium, morosop Ne Tr113003 ot | (FreeWare)

25.09.14)

Microsoft Office (nmuien3ust Ne 43178972)

Adobe Design Premium CS 5.5.5 (siunensust Ne
65112135)

Dr.Web (moroop Ne 31704840788 ot 20.03.17)

Koncynpsrantllmoc ([oroBop Ne 28-13/16-313 ot
27.12.16)

B tabnune 9 ykazan nepeueHb npogecCHOHAIBHBIX 0a3 JaHHBIX U UH(OpMa-
IIMOHHBIX CIPABOYHBIX CUCTEM, K KOTOPBIM oOecrniedeH A0CTyn (yIajJeHHBIN JOCTYII).
JlaHHBIN MEpeYeHb MOICKUT OOHOBJICHUIO B COOTBETCTBUH ¢ TpeboBaHusamMu OI'OC

BO.

Tabnuna 9 — [lepedyeHb coBpeMeHHBIX NPO¢ecCHOHAIBHBIX 0a3 JaHHBIX U UH-

(GopManMOHHBIX CIPABOYHBIX CHCTEM

Ne | HammeHoBaHue npogecCHOHAIBHOMN 0a3bl Jocrtyn k pecypcey (yaajieH-

JAHHBbIX, HH(POPMALMOHHO-CIIPABOYHOM CH-

HBIH 10CTYII C YKa3aHHEM
CTeMbI CCBUIKH/IOCTYH U3 JIOKAJIb-
HOM CeTH YHHMBEPCUTETA)

1 2 3

1 basa nmaHHBIX CTaHIApTOB W PErJIAMEHTOB | https://www.gost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
ba3el nmannbiIx HanwoHanebHOTO coBeTa MO

2 A " 5 http://www.ncva.ru
OILICHOYHOHU ACATCIBbHOCTHU
CnopaBounass mpaBoBas cucteMa «KoHCyb- .

3 JIOCTYTI U3 JIOKaJbLHOMN CeTH

TadTl [I1roC»

4 | UadopmarimoHHO-CITpaBOYHAs CHCTEMA

JOCTYII U3 JOKAJIIBHOMN CETH
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«TexakcnepT»

8. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UTHBAJIMAOB U JIUL C OB3

B tabnume 10 ykazan mepedeHb 00pa30BaTEbHBIX PECYPCOB, UMEIOMUX (Gop-
MBI, aJalITHPOBAHHBIC K OTPAHWYCHHUSAM WX 3JJOPOBBS, a TAK)KE CBEIACHUS O HATUIHAU
CHCIMAIBHBIX TEXHUYECCKHX CPEACTB OOYUCHHS KOJUICKTHBHOTO M WHIWUBUIYaIHLHOTO
10JIb30BaHus. [Ipy 3amoIHEHUN TaOJIUIBI MOXKET OBITh MCIIOJIb30BaHa WH(OpMaIus,
pa3MmelnieHHass B mojpasnene «JlocTymHas cpena» CrIenualn3upOBaHHOIO pasjiena

calrta

HI'TY «CBeneHus 00

https://www.nntu.ru/sveden/accenv/

O6p&30BaTeHLHOﬁ opraHu3anumn»

Ta6mmma 10 — O6pazoBaresbHbIC peCypchl 111 HHBATUAOB | Jinil ¢ OB3

Ne | Ilepeuennb oOpa3oBaTeJibHBIX pecyp- | CBeleHNs 0 HAJMYNH CHIEIIHATbHBIX
COB, IPUCIIOCOOJIEHHBIX IJI UC- TEXHUYECKHUX CPeICTB 00y4YeHusl
M0JIb30BAHNSI MHBAJIUIAMHU M JIMIA- | KOJJIEKTUBHOTO U MHIAMBHIYAJIbHO-
mu ¢ OB3 ro NoJb30BaHHus
1 2 3
1 OBbC «KOHCYJIbTAHT CTYJICHTa» 03BYYKa KHUT W yBeJIWYEHUE MIPUQTa
CIIeIIMAIBHOE MOOUITBHOE TTPUIIOKEHHUE
5 SEC «Jlatny - CUHTE3aTOp pe4H, KOTOPBIN BOCHPO-
HU3BOJIUT TEKCTHI KHUT ¥ MEHIO HaBH-
ranuu
3 OBbC «IOpant» Bepcus ISl CIa00BUISIIHNX

9. MATEPMAJILHO-TEXHUYECKOE OBECHEYEHME, HEOBXO/IMMOE
JUISI OCYIIECTBJIEHUS OBPA3OBATEJBHOTO IMTPOLECCA T10
T COUTIIAHE

Y4eOHbIC ayIUTOPUH TS TPOBEICHUS 3aHATHH TI0 JUCIUILTNHE OCHAIIICHBI
000pyIOBaHUEM M TEXHHYSCKUMH CPEIICTBAMU O0yUEHUSI, COCTAB KOTOPBIX OIpeIe-
JICH B IAaHHOM pa3ielie.

B taGnuie 11 nepeuucieHs:

- yuebHbvle ayoumopuu 0jisi NposedeHUs Y4eOHbIX 3aHAMULL, OCHAUeHHble 000-
PYOO8anuem u mexHuyecKUMu cpeodcmeamu 00y4eHus,

-nomewjenus 0Jisi CaMOCMOSMENbHOU pabombl 0OYHAOWUXCSL, KOMOPbLE Q0IIIC-
Hbl OCHAWEHbL KOMNBIOMEPHOU MEXHUKOU C 803MONCHOCBIO NOOKTIIOYEHUS K Cemu
«Hnumepuem» u obecneuernuem 00CMyna 8 21eKmpoHHYI0. UHPOPMAYUOHHO-
oopazosamenvuyio cpedy HI'TY.

Ta6numa 11 — OcHallleHHOCTh ayIUTOPUHN U TTOMEILEHUIN 171 CaMOCTOSATEIIbHOM
pabOThI CTYJIEHTOB TIO JUCITUTIIHE

No HaumenoBanue

ayaAMTOPUH M 10-

OcHalleHHOCTH ayau-
TOPUI NOMENIeHUH U

ITepeyeHb TMIIEH3UOHHOTO
NMPOrpaMMHOI0 odecneve-
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MeIlleHUuM 1JI ca-

noMeueHuM 1J1s1 caMo-

HHUA.

MOCTOSITEeJILHOM CTOSITEJILHOU PadoThI PexkBu3uThI NoaATBEPIKIA-
padoThbI 0IIEro JOKYMEHTA

1 2 3 4
1 |a. 3.204. VYueOnas | 1. Muxkpockon Altami | Microsoft Ofice 2007 Russian
nabopatopus  (mus | MET 3MT Academic OPEN No Level;
IpOBENECHUS  3aHA- | 2. YCTaHOBKAa IUIaBWIb- | HOMep JauueH3un 44804588;
TUHA JTAOOpPATOPHOTO | Has WHIyKIMOHHAsA | nata Beigaun 15.11.2008; aB-
u  npaktudeckoro | YIIN-120-2. TOPU3ALMOHHBIA HOMEp JIU-

TUIIA, TPYNIOBBIX U
WHIUBU Ty AJIbHBIX
KOHCYJIbTALIMM, Te-
KYIIEro KOHTPOJS U
MIPOMEKYTOUYHOM at-
Tectanuu) (kadeapa
"MeTtautyprudaeckue
TEXHOJIOTUH U 000-
pylnoBaHue'")

3. VYcraHOBKa TUJIaBHJIb-
Hasi WHAYKIIMOHHAs Ba-
kyymHas JIK140-2.

nensuara 6479544027ZE1011.
- AntuBupyc Dr.Web (c/n
H365-W77K-B5HP-N346 ot
31.05.2021)

2 |a.3217. MynbTume-
JIVHAS Ay TUTOPUS
(m7st mpoBeIEHUS
3aHATUN JIEKIIUOH-
HOT'O ¥ CEMUHapPCKO-
IO TUIIA, TPYHIOBBIX
Y VHJIMBUAYAJIbHBIX
KOHCYJIbTALIUM, Te-
KYLIEro KOHTPOJIS U
MIPOMEKYTOYHOU aT-
Tectanuu) (kadeapa
"MeTtautyprudeckue
TEXHOJIOTHH U 000-
pynoBaHue'")

1. locka MenoBasi;

2. DKpaH HACTCHHBI;

3. MynbTUME TUHHBIN
npoektop (BenQ);

4. Komnsiorep PC Intel
Pentium-G630/2 Gb
RAM/HDD 500

5. PaBGouee mecTo mperio-
JlaBaTens

6. Pabouee mecto cTy-
JIeHTa - 12 yen.

7. JlJabopaTopHbIil yueo-
HBIU cTeH]I "'ABTOMAaTHKA
U ynpasieHue"

8. Tepmuueckas nevnb

Microsoft Ofice 2007 Russian
Academic OPEN No Level;
HoMep suueH3un 44804588;
nata Beigaum 15.11.2008; aB-
TOpHBaHHOHHBII}JI HOMCD JIHU-
nen3uara 64795440ZZE1011.
- OHepaHI/IOHHaH CUCTCMa
Windows XP(x32); nunen3us
MSDN Academic Alliance,
ID: 700493612, Shipping in-
formation Vladimir Reshetov.
- AntuBupyc Dr.Web (c/n
H365-W77K-B5HP-N346 or
31.05.2021);

- SIKE.Konctpykuus JICII
retail;

- SIKE.Koncrpyknus AIIK
retail.

10. METOJIMYECKHUE PEKOMEHJALIMU OBYYAIOLIUMCS IO
OCBOEHMUIO JTUCHUIIUHBI

10.1. O0mue mMeToAUYECKHE PEKOMEHIAIMHU JJIA O0y4YAIOUIMXCH IO OCBOEHHUIO
AUCUMILIUHBI, 00pa30oBaTe/ibHbIE TEXHOJIOT N
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JucuunnuHa peanu3yercs MOCPeCTBOM MPOBEACHHUS KOHTAKTHOM paboThI C
oOydarorumucs (BKJIKOYasi MPOBEJIEHUE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH), CaMo-
CTOSITEJIbHOM PabOThI 00YUAIOIIUXCS U IPOMEKYTOYHOM aTTeCTallUU.

KoHTtakTHas paboTa MOXET ObITh ayAUTOPHOM, BHEAYAUTOPHOM, a TaKKe MPO-
BOJAUTHCS B AJIECKTPOHHOW HMH(DOPMAIMOHHO-00pa30BaTENbHON Cpelie YHUBEPCHUTETA
(manee - OMOC). B cnydae nmpoBeeHHs] YaCTU KOHTAKTHOM pabOThI MO TUCIUIUIMHE
B OUOC (B COOTBETCTBHM C paCHUCAHUEM YYEOHBIX 3aHSTUI), TPYJIOEMKOCTh KOH-
takTHOM pabota B ONOC sKBUBaJICHTHA ayAUTOPHOM padoTe.

[IpenoaBanye TUCHUIIMHBI BEIETCA C MPUMEHEHHEM CIEAYIOIHNX BUIOB 00-
Pa30BaTENIbHBIX TEXHOJIOTHIA:

- MPOEKTHBIE TEXHOJIOTHH;

- pa300p KOHKPETHBIX CUTYaIUH.

Jlyis oLleHKH 3HAHUM, YMEHUN, HABBIKOB U YPOBHSA C(POPMUPOBAHHOCTH KOMIIE-
TEHLIUU TIO0 JUCHUIUIMHE MPENoJaBaTeNib MOXET MPUMEHATh OAJIIbHO-PEUTHHIOBYIO
CUCTEMY KOHTPOJISI U OLIEHKY YCIIEBAEMOCTH CTYJICHTOB.

[To utoram TekyIieil ycreBaeMOCTH CTYJEHTY MOKET OBbITh BHICTaBJICHA OICH-
Ka 10 MPOMEXXYTOYHON aTTEeCTallMi B COOTBETCTBUU 3a HAOPaHHBIMU 3a CEMeCTp Oall-
namu. CTyJaeHTaM, HaOpaBIIMM B XOJ/I€ TEKYIIET0 KOHTPOJS YCIEBAEMOCTH IO JUC-
nurnHe ot 61 10 100 6aIoB ¥ BBHIMOJHUBIINM BCE 00s3aTeNIbHbIC BU/IbI 3aIIaHU-
POBaHHBIX Y4E€OHBIX 3aHSATUMN, MO PEIICHUIO MpenojaBaTess 6e3 MPOX0XKICHUs MPOo-
MEXYTOYHOM aTTECTAallMU BBICTABIISIETCS OILIEHKAa B COOTBETCTBUU CO IIKAJION OLEHKH
PE3YNbTATOB OCBOEHUS JUCHUILIINHBI.

PesyabTar oOyueHusi cumrTaerci CPOPMHUPOBAHHBIM HA IOBBLIIMIEHHOM
YPOBHE, €CIIU TEOPETUUYECKOE COAEPKAHUE Kypca OCBOEHO MOITHOCThIO. [Ipu ycTHBIX
co0eceOBaHUsAX CTYACHT MCYEPIBIBAIOIIE, MOCIECAOBATENbHO, YETKO M JIOTHUYECKU
u3JlaraeT y4yeOHbId Marepuai; CBOOOAHO CIpaBISETCS C 3aJayaMH, BOIPOCAMH H
IPYTMMH BUJAMU 3aJaHUI, UCIOJIb3YET B OTBETE JOIMOJHUTEIbHBIA MaTepuan. Bee
MPEIYCMOTPEHHBIE paboyeil yueOHOM MporpaMMoOl 3aJjaHusl BBHITIOJIHEHBI B COOTBET-
CTBUU C YCTaHOBJIEHHBIMHU TPEeOOBAaHUSMHU, CTYJIEHT CIIOCOOEH aHaTU3UPOBAThH TOJIY-
YEHHBIE PE3YNIbTAThI, MPOSABIISIET CAMOCTOSITEILHOCTD MPY BBITOTHEHNUH 3aJaHUN.

Pe3ynbrar o00yueHusi cuuTaercsi C(POPMHPOBAHHBIM Ha TMOPOTrOBOM
YPOBHE, €CII TEOPETUUYECKOE COAEPIKAHNE Kypca OCBOEHO MOJHOCTBIO. [Ipn yCcTHBIX
co0eceIoBaHusAX CTYIEHT MOCJIEeI0BaTENbHO, YETKO U JIOTHYECKH CTPOMHO M3JIaraer
y4eOHBIN MaTepual; CIpaBIAeTCs ¢ 3aJa4aMH, BOIPOCAMH U IPYTMMHU BUJAMU 3a]1a-
HUM, TpeOYIOIMX MPUMEHEHHUs 3HAHUW; BCE MPEAYyCMOTpPEHHbIE paboueld ydyeOHOU
MIPOrpamMMOil 3a/laHus BBITIOJHEHBI B COOTBETCTBUM C YCTAaHOBJICHHBIMHU TPEOOBaHUS-
MU, CTYAEHT CIOCOOEH aHAJIM3UPOBATH MOJYUYECHHBIE PE3YJIbTaThl; MPOSBISIET CaMoO-
CTOSITEJILHOCTD TP BHITIOJTHEHUY 3aIaHUIN

Pe3yabTar 00yyenusi cuuraercsi Hec)OPMUPOBAHHBIM, €CIU CTYACHT IMPHU
BBITIOJIHCHUH 33J]aHUN HE JEMOHCTPUPYET 3HAHUN Y4eOHOro maTepuana, JOMyCKaeT
OIUOKH, HEYBEPEHHO, C OOJIBITUMU 3aTPYIHEHUSIMHU BBITIOJTHAET 3a/1aHUsl, HE JEMOH-
CTpHUPYET HEOOXOIUMBIX YMEHHM, KAYECTBO BBHIMOJHEHHBIX 3a/IaHUI HE COOTBETCTBY-
€T YCTaHOBJIEHHBIM TpeOOBaHUSAM, KQ4ECTBO MX BBHITIOJIHEHHS OIICHEHO YHCJIOM Oal-
JIOB HMDKE TPEX I10 OLICHOYHOM CHCTEME, YTO COOTBETCTBYET JIOIIOPOIOBOMY YPOBHIO.
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10.2. MeToanueckue yKa3aHus AJisl 3aHATHH JTeKIMOHHOTO THIIA

JIeKIMOHHBIN Kypc MpenoiaraeT CUCTEMaTU3UPOBAHHOE HM3JI0KEHHUE OCHOB-
HBIX BOIPOCOB TEMATUUECKOTO IIaHa. B X0/e JeKIMOHHBIX 3aHATUN PaCKPBIBAIOTCS
0a30BbIC BOMPOCHI B paMKaxX KaXJ0W TeMbl auctuiuiuabl (Tabnuma 4) . Obo3Haya-
IOTCS KJIFOUEBBIC aCIIEKTHI TEM, a TaK)Ke ASJIalOTCS aKIEeHThl Ha HauOoJiee CI0KHBIC U
BaXHBIC TOJIOKEHHUS M3y4yaeMoro Marepuayia. Marepuainbl JEKIUM SBISIOTCS ONMOp-
HOM OCHOBOM JUIsl IOJITOTOBKK OOYYArOIINXCS K MPAKTUYECKUM 3aHATUSM / 1abopa-
TOPHBIM paOOTaM M BBHITIOJIHCHUS 3aJIaHUNA CaMOCTOSTEIILHON pabdOoThI, a TAaKKE K Me-
POTIPUATHSIM TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAIlUU T10
JTACIIATUINHE.

B xo/e IEKITMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAaHHUE y4ueO-

HOTO MaTepHaia.

10.3. MeToauueckue yKa3aHHsi M0 OCBOECHHUIO JUCIHHUIUIMHBI Ha Jjadopa-
TOPHBIX padoTax

[ToaroToBKy K KaXkJ10¥ J1a00paTopHOi padoTe CTYACHT JOJDKEH HaYaTh ¢ O3Ha-
KOMJICHHS C IJIAHOM 3aHSTHS, KOTOPBIM OTpakaeT CoJepKaHUE IPEJIOKEHHON Te-
Mbl. Kaxkmas BeITiosHEeHHAs paboTa ¢ opOpMIICHHBIM OTUYETOM M TIOJJICIKUT 3aIIUTE Y
IpernoaaBaTers.

[Ipu oneHrBaHUM J1a00PATOPHBIX PAOOT YUUTHIBACTCS CIICIYIOIICE:

- MPOBEPKY M YTOUHCHHE 3HAHUH, MMOJYyUYECHHBIX HA JICKIINSX;

- MOJy4YeHUE YMEHUN U HABBIKOB COCTABJICHUS JOKJIAI0B U COOOIICHUM, 00-
CYXKJIEHHUS BOIIPOCOB 10 y4eOHOMY MaTepHaTy AUCITUTLUIHNHBL,

- IOABEICHUE UTOTOB 3aHSATHI MO PEUTHUHIOBOM CHCTEME, COTJIACHO TE€XHOJO-
TUYECKOW KapTe TUCITUTIINHBIL.

10.4. MeToanueckue yKa3aHUsl M0 OCBOCHUIO JUCHMILUIMHBI HA MPaKTHYe-
CKMX 3aHATHUSIX

[IpakTrueckue 3aHATHUS TPENCTABIAIOT COOON METanu3allyi0 JICKIIMOHHOTO
TEOPETHUECKOT0 MaTepuasa, MPOBOATCA B IENSIX 3aKPEIJICHUS! Kypca U OXBaThIBAIOT
BCE€ OCHOBHBIE paznenbl. OCHOBHOW (DOpMOI MpOBEJEHUS CEMUHAPOB U MpaKTHYE-
CKUX 3aHSITHH SBISETCS 00CyXAeHHEe Hanbojee MpOOJIEMHBIX U CIOKHBIX BOMPOCOB
M0 OTJETBHBIM TE€MaM, a TaKXKe PEIICHHUE 3a7a4 U pazdop MPUMEPOB U CUTYallUil B
ayJIUTOPHBIX YCIOBUSX.

[TpakTrueckue 3aHATUS 00YJIAOIITUXCSI 00SCTIEYMBAIOT:

- MPOBEPKY ¥ YTOUHCHHE 3HAHUH, MOTYyUYEHHBIX HA JICKIIUSX;

- MOJy4YeHUE YMEHUW U HABBIKOB COCTABJICHUS JOKJAI0B U COOOIICHUM, 00-
CYXKJIEHUS BOIIPOCOB I10 Y4eOHOMY MaTepHaTy AUCITUTLUIHNHBL,

- TIOJIBEJICHUE MTOTOB 3aHATHH COTJIACHO TEXHOJIOTHYCCKON KapTe MUCIUTLIN-
HBI.

10.5. MeToanueckue ykazaHusl 1o caMOCTOSITEIbHOIH padoTe 00y4arOuXxcs
CamocTosiTenbHast paboTa o0ecreurnBaeT NOJArOTOBKY O0yYaroUIerocs: K ay/iu-
TOPHBIM 3aHATHUSAM M MEPOIPHUATHIM TEKYILIEro KOHTPOJSI U MPOMEXKYTOUHOM arTe-
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CTAallUM MO M3y4aeMOW TUCHUIUIMHE. Pe3ynbTaThl 3TOH MOATOTOBKU MPOSIBISIOTCS B
AKTUBHOCTU OOYYAIOIIErocsl Ha 3aHITHUSIX U B KAUE€CTBE BBIMOJIHEHHBIX MPAKTUUYECKUX
3aJlaHuil U ApYruXx GOpM TEKYIIETo KOHTPOJIS.

[Ipy BBIOJIHEHUM 3aJaHUN [JIsI CAMOCTOSITEIbBHOM pabOThl PEKOMEHIyeTCs
npopaboTKa MaTEepHAJIOB JIEKIMHA MO KaKIOW MPOWJIEHHON TeMe, a TakKe M3ydeHHUe
PEKOMEHIyeMOi JTUTepaTyphl, IpecTaBieHHON B Pa3nene 6.

B mpouiecce camocToATeNnbHON pabOThI MPU U3YYCHUH JUCIUIUIMHBI CTYJEHTHI
MOTYT pabOTaTh Ha KOMIBIOTEPE B CIICHUATH3UPOBAHHBIX aAYAUTOPUSIX JJIsI CAMOCTO-
ATeNbHON paboThl (ykazano B Tabmuie 11). B aymuropusx wumeercs maocTyn depes
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHYIO ceThb «/HTepHeT» K AJIEeKTpPOHHOW HH-
dbopmarronHo-o0pazoBarensHOI cpene yHuepcutera (OMOC) u a5mekTpoHHO#M OMO-
muoteyHot cucteMe (OBC), rae B 3JIEKTPOHHOM BHUE PACIONAraroTcsi yueOHbIE U
y4eOHO-METOIMYECKUE MATepPUaIbl, KOTOPbIE MOTYT OBITh MCIOJIB30BAHBI ISl CaMO-
CTOSITEJIbHOM PaOOThI MPU U3YUEHUH TUCHUTLIAHBI.

Jisa oOyvaromuxcsi 1Mo 3a04HOM ¢opMe 0oOydeHHs caMOCTOATENbHas paboTta
ABJISIETCS. OCHOBHBIM BHJIOM Y4€OHOH J1€ATEIbHOCTH.

11. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJISA OCBOEHUA IUCLHU-
IIJIMHbI

IIpuMepbI TeMaTHK AJI51 AUCKYCCHI:

1. TepmoauHaMU4YeCKU aHAIU3 TIPOIIECCa JUCCOIUAIIMI OKCUIOB U KapOOHATOB.
Biusinue B3auMHOTO pacTBOPEHUSI KOHJICHCUPOBAHHBIX (Pa3 U UX AUCTIEPTUPOBAHUS
Ha BEJIMYUHY YIPYTOCTH JUCCOIUAIINH.

2. MexaHu3M ¥ KHHETHKA BBICOKOTEMIIEPATYPHOT'O OKUCIIEHUS JKeJe3a.

3. MexaHu3M 1 KHHETHKA TOPEHHs BOAOPOAA.

4. TepMoIMHAMUYECKHI aHAIU3 IPOLECCOB BOCCTAHOBJIEHUS JKEJ€3a U3 OKCHUIOB
ra3000pa3HbIMU BOCCTAHOBUTEIISIMHU U YTJIEPOIOM.

5. MexaHn3M U KHHETHKA BOCCTAHOBJICHUS TBEPJbIX OKCUIOB.

6. CoBpeMEHHbIE MTPEACTABIICHHS O CTPOCHUH KUJKUX IILJIAKOB.

7. CTpyKTYpHO-UyBCTBUTEIbLHBIC CBOMCTBA IIUIAKOB. BI3KOCTh U yJieJIbHAS DJICK-
TPONPOBOJIHOCTh, UX 3aBUCHUMOCTh OT COCTaBa U TEMIIEPATYPHI.

8. PaBHOBECHOE pacnpeaeneHne KUCIOPOaa U CEPbl MEXAY METAIIJIOM U IIJIAKOM.

9. OCHOBBI KHUHETHYECKOI'O aHAJIN3a PEaKINil B3aMMOACHCTBUS MEXKIY METANIOM
U IUTAKOM.

10. OOmas xapakTepuCcTHKa MPOIECcCOB packuciaeHus. CrocoObl paCKUCIICHHUS.
PackucnurenbHas CmiocOOHOCTH 3JIEMEHTOB.

IIpuMepsbI TBOPUYECKUX HHANBUAYAJIbHBIX 3aaHMIA:

1. Onpenenuth paBHOBECHBIN cocTaB razopoit cmecu H, - O, - H,O npu remnepa-
type 700°C, ecnau uCX0oIHbIE MaplaIbHbIC JABJICHHS Ta30B B 3aKPHITOI CUCTEME CO-
craBisian 0,333 aTwm.
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2. OmnpenenuTh paBHOBECHBIN cocTaB razoBoit cmecu CO - O, - CO, npu Temnepa-
type 800°C, ecnu UCXOIHbIE MapIMaJIbHbIC TaBJICHUS Ta30B B CHCTEME COCTABIISIIN:
CO-0,5arm, O, —0,3 arm, CO;, — 0,2 aTm.

3. PaccuuTaTh paBHOBECHBIN COCTaB Ira30BOM (a3bl, MOJTYUYEHHON B3aUMO/ICHCTBH-
€M BOJIopoJia ¢ Kuciopoaom Bozayxa npu 1500 K u naBnenuu, paBHoMm 1 aTt™, eciiu
BO3/IyX B3SIT B KOJINYECTBE, COOTBETCTBYIOIIEM CTEXHOMETPUUECKOMY COOTHOILICHHUIO
MEXKy KACIOPOJIOM U BOJOPOJIOM.

4. PaccunTtath paBHOBECHBIN COCTaB ra3oBoii (a3bl, oOpasyronieiics no peakuu C
+ CO, = 2CO npu B3aumozeicTBum yrisi co cmecbio 80% N; u 20% CO, ipu Temrie-
patype 1000 K u atmoceprom naBieHun.

5. PaccunTaTh paBHOBECHBIN COCTaB ra30BOM (ha3bl, NOJy4YeHHOM 1o peakuu C +
O, = CO, ipu B3auMOIeHCTBUH rpaduTa ¢ Bo3ayxom mpu temmeparype 900 K u mo-
CTOSTHHOM JIaBJICHUH | aTM.

6. OnpenenuTh TEpMOIMHAMUYECKUE (PaKTOPhI PABHOBECHOTO COCTOSIHUS OKUCIIU-
TEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI B paCILIaBE CTaJIH.

IIpuMepsI Kelc-TPOOJIEMHBIX IPYIINIOBBIX 32/ IaHUI:

4. OnpenenuTs BAUSHUE OKUCIUTEIIBHOTO MOTEHIMANA U YCIOBUSI IPOTEKAHUS TIPO-

LIECCOB OKUCJIEHUSI KOMIIOHEHTOB CILJIaBA.

5. Paccuuratps nmapameTpsl mpoliecca CyCleH3MOHHOM 3aJIMBKH.
6. [IpoBecTu TepMOJMHAMUYECKUN aHAIU3 YCIOBUNA MOAUDUITUIPOBAHUS.

KoMiiekT oieHOYHBIX MATEPHUAJIOB /IJIsl IPOMEKYTOYHOM aTTeCTAIUM.

KoMmmiekT oleHOYHBIX MaTepuajoB sl MPOBEACHUS MPOMEKYTOUHOM aTTecTa-
MU B (popme 3ayeTa ¢ OLIEHKOM BKIIIOYAET B CEO:

- TECTOBbIC MpPOQECCHOHATBHbBIE 3aJauH, MPUBS3aHHBIE K TeMaTUKe Oymyuien
BBIITYCKHON KBATU(PUKAITMOHHON paOOThl U UHAUBUAYAIBHOMY IJIaHYy pabOThl Maru-
CTpaHTa;

- KOHTPOJIbHBIE BOIIPOCHI.

IIpumeps! TecTOBBIX NPOJecCHOHANBHBIX 3a1a4:

2.Pacdét KOHCTaHTHI pABHOBECHS] XUMHUECKONU PEAKIIUH.

5.BausiHue cTaHAapTHOTO COCTOSIHUS HA BEJIMYMHY KOHCTAaHTBI PABHOBECHSI.

6.Pacuér TeroBoro addexra peakiuu npu 3aJJaHHON TeMIeparype.

7 IlpuMeHeHne 3aKoHa JICUCTBYIOIINX MacC K pacy€Ty paBHOBECHOT'O COCTaBa TOMO-
TCHHBIX (a3.

8.Ilepecuér c 0THOTO CTAaHAAPTHOTO COCTOSIHUSI HA JIPYTO€ MPU BEIYUCIICHUH aKTHB-
HOCTH KOMIIOHEHTA CIIJIaBa.

KOHTpOJIbeIe BOIIPOCHI MO TUCHHUILIMHE «HpHKJ’la}IHaH TEPMOANHAMUKA H KHHETUKA»,

HCMOJb3yEMbIC HA 3Tarnax Telcymeﬁ (}:[.]'[ﬂ Oﬁcy)KJIEHI/Iﬂ Ha 3aHﬂTI/IﬂX) H l'lpOMC)KyTO‘-IHOﬁ

aTrrecrauum (Ha 3K3aMeHe):

/1. DnemMeHThbl TEPMOJIMHAMUKHY, MIEPBBII 3aKOH TEPMOJIUHAMUKH.

72. TlpunoxeHue NepBhIid 3aKOHA TEPMOJUHAMUKH K PAa3IMYHBIM MPOIeccaM

/3. Berunciienre BHYTpEHHEH YHEPTUU U DPHTAJIBIIUM BEIIECTBA.

74. ITpaBuno I'ecca.

75. BTopoii 3aKk0H TepMOAMHAMUKH.

76. CBOOOIHAs PHEPTUS U CBOOOIHASI DPHTAJIBITHSI.

7. XuMU4YeCcKuil MOTeHIUAI.
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78. TenumoBas Teopema Hepaca.

79. PaBHOBecHe B OTHOPOAHOM (hase.

80. CpaBuenue Knaysuyca-Knaiinepona.

81. IlpaBuio das.

82. PaBHOBeCHE XMMUYECKUX PEAKITUH.

83. 3HaueHHe TEOpUHM TOMOTE€HHBIX W TETEPOreHHBIX MPOLECCOB s (PU3UKO-
XUMUYECKOTO aHajin3a W pacyera TEPMOAMHAMUYECKUX M KUHETHUUYECKHX
3aKOHOMEPHOCTEH METALTyprUueCKUX CUCTEM U MIPOIECCOB.

84. Obmas xapakTepuCcTUKa BBICOKOTEMITEPaTYPHBIX Ta30BbIX aTMochep.

85. TepmomrHaAMHYECKHI aHAJIA3 B3aUMOJICHCTBUS B TOMOTEHHBIX Ta30BhIX (pa3ax.

86. TepmoanHaMyKa B3aUMOJICHCTBUS YTIIEpO/ia C Ta3000pa3HbIMU OKUCITUTEISIMHU.

87. TepMonMHaMUYECKUN  aHaNM3 TMPOIECCOB  B3aMMOACHCTBHUS METaNIOB €
KHCIIOPOJIOM.

88. 3aBUCHMMOCTH KOHCTaHThI PABHOBECHS OT TEMIIEPATYPHI.

89. Biusiaue ga3oBbIX MpeBpalleHuii MeTalljla U OKCHJIa, B3aUMHOM PacTBOPUMOCTHU
KOHJICHCUPOBAHHBIX BEIIECTB HA BEJIMYHUHY YIPYTOCTH JUCCOIMAIINH.

90. AHanu3 nUarpamMMbl COCTOSTHUSI METAJLI-KUCIIOPO/I Ha TIPUMEPE CUCTEMBI KEJe30-
KHCJIOPOJ M1 OCOOEHHOCTH JUCCOLMAIMN OKCHUJIOB B 3TOM cucTeMe.

91. [IpuHIMn MOCJIENOBATENLHOCTH TMPEBPAIICHUM TpPHU JUCCOIMAIUA OKCHJIOB
xKelesa.

92. KuneTHnka OKHCIECHUS TBEPIbIX METAIIJIOB.

93. Ponr muddy3un peareHTOB depe3 OKWIMHY | KPUCTATIOXHMHYECKOTO
MIPEeBPAIICHHS HAa TPAHUIE METAJT-OKCHI.

94. Kunernueckuii u 1u¢Gy3nOHHBIN PEKUM PEaKIUH.

95. BiusiHme TemrepaTypbl Ha CKOPOCTh OKUCIICHHUS.

96. Koa(durmeHTsl aKTUBHOCTH ¥ KX IPUMEHEHHUE B TIPAKTUICCKUX pacueTax.

97. Packucnenue Metaiia, 00pa3oBaHue U yJaJeHUE HEMETAUTNYECKUX BKITFOUCHHM.

98. PackucnutenbHasi CIOCOOHOCTD 3JIEMEHTOB.

99. O6m1as xapakTepucTrKa MporeccoB packucieHus. CriocoObl paCKUCICHHUS.

100. Bp16op Jerupyromnmx 37€MEHTOB MPU CO3/IaHUHN KAPOCTONKUX CIIJIaBOB.

101. Kunerwka mporiecca IUCCOIHMAIIMN, OCOOCHHOCTH KPUCTAJUIOXUMHUYECKOTO
IIpEeBpAILICHUS.

102. Bnusnue uaMenb4eHus TBEPAbIX (a3 Ha TEPMOJMHAMUYECKHAE U KHHETUYECKUE
XapaKTePUCTHKH MPoIiecca.

103. TepmomuHaMUYECKHI aHATU3 PEaKIuil TOPEHHS BOJOPOIa U OKCUAA YIIepoa,
B3auMoieicTBUS ra3oB-okuciuTeneit (O,, CO,) ¢ TBEPABIM YIIIEPOIOM.

104. 3aBUCMMOCTH PABHOBECHOTO COCTaBa Ta30BOM ha3pl OT TeMIlepaTypbl |
JaBJICHUS.

105. KuneTHka ropeHus ra3os.

106. TenyoBbIe SBICHUS B MPOIECCE B3AMMOJICHCTBUS YIIIEPOia U KUCIOPOa.

107. TepmomnHaMuKa, MEXaHU3M U KHHETHKA TUCCOIUAIINN COCTMHCHHM.

108. MexaHu3M W KMHETHKA BOCCTAHOBHUTEIBHBIX MPOIECCOB B cuctemax Me-H-O;
Me-C-O.

109. Bnusawme paznuyHbIX (AKTOPOB HA KHHETUKY MIPOIIECCOB BOCCTAHOBJICHUS.
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110. TepmomuHamMuku MOIU(DULIMPOBAHHUS.

111. CpaBHenue u kiaccuduKaius crnoco00B MOAUMDUIIMPOBAHUS.

112. Bap6otaxxkHas 00pabOTKa YyryHa CKAThIM BO3TyXOM.

113. Okwucnenue 31€eMEHTOB, BXOSIIUX B COCTaB pacilyiaBa MpH MPOJYBKE CXKAThIM
BO3JTyXOM.

114, Tepmonunamuka mpolecca.

115. Crnioco6sl BBOJA MUKPOXOJIOAUILHUKOB.

116. PacueTsl mapaMeTpoB mporiecca.

117. OO6uias Teopusi IPOYHOCTH.

118. TepmonuHamMuKa ra30BOro OKMCICHUS METAIOB 0e3 00pa30BaHus paCTBOPOB.

119. Pocrt u 06pa3oBaHKe OKCUAHOM TJICHKH.

120. Poct u 06pa3oBaHue 3aUTHON TUICHKH.

121. OxkwucieHne METalIIOB ¢ 00pa30BaHUEM PACTBOPOB.

122. KwucnopoJ B paciijiaBax kesesa.

123. TloBepXHOCTHOE JIETUPOBAHKUE OTIUBOK.

124, TepmoauHaMUYECKHM MEXaHU3M TMpoliecca.

125. AmnHanu3 gBJICHUI MOBEPXHOCTHOTO JIETUPOBAHUS.

126. Ilpurap, npuuuHbI €ro 00pa30BaHUS

127. TlpumeHeHue NepBOro 3aKOHA TEPMOJIMHAMUKY K Pa3IUYHBIM MIPOIIECCaM, pac-
YeT TEeTUIOBBIX () (PEKTOB.

128. Beruucnenne u3aMeHeHus YHTponuy 1 dHeprun [ mb0ca B pa3muvHbBIX MpoLec-
cax. CBs3b 3Hepruu ['nb6ca 1 KOHCTaHTBI PABHOBECHSL.

129. TepmomuHaMUYECKHI pacdeT KOHCTAHTHI PABHOBECHUSI XUMUYECKOM PEAKIUH.

130. Pacuer akTUBHOCTEW KOMIIOHEHTOB METAJUTYPTUYECKUX IIUTAKOB.

131. PacueTsl paBHOBECHI B METANTMIECKUX PACTBOpaXx.

132. Amnanu3 (pa3oBbIX paBHOBECHH C TIOMOIIBIO TUAarPaMM COCTOSTHUS. Tepmoan-
HaMHUKa JIMarpamMM COCTOSTHUSI.

133. Ocob6ennoctu nqudPy3uoHHBIX MpoIieccoB. 3akoH Duka.

134. Kosddumument nuddys3uu. 3aBUCUMOCTb CKOPOCTH PEAKIIUN OT TEMIIEPaTYypPHI,
SHEPTUs aKTUBAIIUU.

135. Kunerndeckoe ypaBHEHUE CTAAUHN YCKOPEHUS PEAKIIUU.

136. VYpasuenue ABpamu - EpodeeBa, onpenenenne KOHCTAaHT YPAaBHEHHUS.

137. OG6pazoBanue 6apbepHOTO CJIOS MPOAYKTA HA YACTHUIAX CPepruecKoi POpMHBI.
VYpaBuenus Jlunepa, bpoyHmreiina-1 nHCTIMHTA.

138. OcHOBHBIE MONOKESHHS TEOPUN KPUCTAIH3AINH KUIKOCTEH, TEPMOAMHAMHKA
3apojbleodpazoBaHus. Pannyc KpUTHYECKOTO 3apObIIa.

139. CxkopocTh 3apokJICHUS IEHTPOB KpucTau3anuu. JIMHEeWHas CKOPOCTh KpH-
CTAJITU3AIIH.

140. Kpussie Tammana.

35



YTBEPXJIAIO:
Hupexrop nuncrturyra UOXTuM
Marynesuu JK.B.

“ 7 202 r.

JIucT akryanu3anuu padove NporpaMMbl IMCHUATIIAHBI
b1.B.O/1.4 «[IpuknagHas TepMUIMHAMUKA U KHHETUKA)

U1 TIOATOTOBKU OaKaiaBpoOB

Hanpasnenue: 22.04.02 «Metamtyprus»

Hanpasnennocts: npoduiis «IHHOBaTHKA U PENPUHUMATENBCTBO B METAJLITYPT UM
®dopma 00ydeHHs: OUHAS

I'ox Havana moarorosku: 2021

Kypc 1

Cemectp 2

a) B pabouyio nporpammy He BHOCSTCS u3MeHeHus. [Iporpamma akTyanu3upoBaHa
s 20 1. Hayaja noATrOTOBKH.

0) B paGouyio mporpaMMy BHOCATCS CIIE€IyIOIINE U3MEHEHNUs (YKa3aTh Ha KAaKOU rof
HayaJia oATrOTOBKH):

L) ;
2) e, ;
3)
Pa3zpabotuuk (u):Jlapun M.A., K.T.H. «_ » 2021 .
Pabouas nmporpamma nepecMoTpeHa U 0JI00peHa Ha 3acelaHuu Kadeapbl

poTOKOJT Ne OT «__ »

2021 .

3aBenyromuii kadeapor Jleymmun H.0O.

Jluer akTyanu3anuu NPUHAT HA XPaHEHUe:

3aBeayromuii BeiTyckaroieit kadheapor MTO Jeymn N.O. «_ »
2021 r.
Meroanueckuit otnen YMYVY: «_» 2021 r.
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PELNEH3USA

Ha pa6ouyio nporpammy qucuunianusl « [I[pUKIagHas TEPpMOAUHAMMKA U KUHETUKA
OII BO no nanpasJjenuo 22.04.02 «Memannypeusy,
nporpamma «MlHHOBaTHKa U IPEANPUHUMATEIHCTBO B METALTYPT UMD
(kBasupuKanus BbIMYCKHUKA — MATUCTP)

BononuasiM Anatonmem BsiaecnaBoBuueM, reHepanbHbiM nqupektopoM [TAO «Hopmansy» (ma-
JIee 10 TEKCTY pELEH3EHT), IPOBE/IEHA PeLleH3Us padoueil mporpammsl quciuiuiiibl «IlpukiaagHas
TepmoauHamMuka M kuHetuka» OIl BO no nanpasnenuto 22.04.02 «Memannypeus», npoepamma
«HMnHo6amuka u NpeonpuHUMamenscmeo 6 memaniypeuu» (MarucTparypa) pa3pabOTaHHOH B
OI'bOY BO «Hmxeropoackuili rocy1apCTBEHHbIA TeXHUYECKU yHUBepcuTeT umenu P.E. Anekce-
eBa», Ha Kadeape «MeTamTyprudeckue TEXHOJOTMH M oOopymoBaHHe» (paspaboruuk — Jlapun
M.A., noneHr).

PaccmoTpeB mpencTaBieHHbIE Ha PELEH3UI0 MAaTEPHAlIbl, PELICH3EHT MPUIIET K CIEIYIOIIUM
BBIBOJIAM:

IIporpamma coomeemcmeyem tpeboBanusim ®I'OC BO no Hampasienuto 22.04.02 «Meman-
nypeusy. IIporpamma codepoicum BCe OCHOBHBIE paslieiibl, coomeemcmayem TpeOOBaHUIM K HOP-
MaTUBHO-METO/NYECKUM JokyMeHTaM. llpencrasnennas B Ilporpamme akmyansnocmsy yieOHOM
muctumuinHel B pamkax peanuzanuu OIIOIT BO ne noodnesxcum comnenuio — TUCIUIIIMHA OTHOCHUT-
Ccsl K BapMaTUBHOM YacTu yueOHoro nukia — b1.

[IpencraBnennsie B [Ilporpamme yenru nucuurinabl coomsemcemegyiom tpedoBanusm GI'OCBO
Hanpasienus 22.04.02 «Memannypeusy.

B cootrBerctBum ¢ [Iporpammoii 3a aucuurnHon «IlpukiagHas TepMOAMHAMMKA U KMHETH-
Ka» 3akpervieHbl komnemenyuu OIIK-1, OIIK-4. JlucuunnHa u npeactaBieHHas [Iporpamma
CNnOCOOHYL peanu306ams €€ B O0OBSBICHHBIX TPEOOBAHUSX.

Pe3ynomamut 00yuenusa, nperncrasieHuble B [I[porpamme B KaTeropusix 3HaTh, yMETb, BIAJETh
coomeemcmayiom crenupuKke U COJIEPKaHUI0 AUCHUIUIMHBL U JeMOHCHMPUPVION 803MOICHOCHIb
[IOJIYYEHUS 3asBJIEHHBIX PE3YJIbTaTOB.

O6mas Tpyao&MKocTs AucuUITuHbl «[IpuKIagHas TepMOIMHAMHMKA M KHHETHKA) COCTABIISIECT
4 3auétHpix enuuun (144 vacos). MHdopmanus o B3aUMOCBI3U U3y4aeMbIX JAUCIUIUIMH U BOTIPO-
caM HCKIIIOUEHUs TyOMUPOBaHUS B COJIEPKaHUU AUCUUIUINH coomeemcmeayen NeHCTBUTEIbHOCTH.
Jucuunnuna «IIpukjiagHas TepMOAMHAMHMKA W KHHETHKA)» B3aUMOCBSI3aHa C IPYTMMH JAUCLHUILIU-
Hamu OITOIT BO u YyeGHoro muana o Hanpasinenuto 22.04.02 «Memannypeus» M BO3MOXXHOCTb
nyOnupoBaHUs B COACPKAHUHM OTCYTCTBYET.

[Ipencrasnennas [Iporpamma mpezmnosiaraeT UCIOIL30BAHUE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH, UCTIONb3yeMble MPU peau3allii Pa3InuHbIX BUIOB y4eOHOU paboTbl. Dopmbl 0Opa-
30BaTeNNbHBIX TEXHOJOTUI_coomeemcmeayiom cieliupuKe AUCIUILITNHBL.

[Iporpamma aucrurinsasl «IIpuKIagHasi TePMOAMHAMUKA M KMHETHKA) MPEANOJaracT He Me-
Hee 50% 3aHsATul B MHTEPaKTUBHOM Qopme.

Bunel, cogepxanue u TpyA0EMKOCTh CaMOCTOSTEIHHON PaOOThI CTYICHTOB, MIPE/ICTABICHHBIE B
[Iporpamme, coomeemcmeyrom TpeOOBaHUSIM K TOATOTOBKE BBIMTYCKHHUKOB, COAEpXAIIUMCS BO
®I'OC BO namnpasnenus 22.04.02 «Memannypeus».

[IpencraBnennsie U onucanHbie B [Iporpamme Gopmbl mexyweri OLIEHKH 3HAHUMN (KOJIJIEKTUB-
HOE pellleHHe TBOPUYECKHX 3aj1au, 00CYXk/IeHUE OTAEIbHBIX BOIIPOCOB, KPYIJIBIM CTOJN U Jp.) _coom-
gemcmeyiom cnerupuke JUCIUIITUHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

dopma IpoMEKYTOUHOTO KOHTPOJISI 3HAHUH CTYIEHTOB, IpexycMoTpeHHas [Iporpammoii, sk3a-
MEH, 4TO coomeemcmeayem CTaTyCcy AUCHUIUINHBI, KaK IUCHUIUIMHBI BApUATUBHONW YacTH y4eOHOTO
nukina — bl. ®I'OC BO nanpasnenus 22.04.02 «Memannypausy.

Hopw™msl onienku 3HaHul, npeacraBineHHbie B [Iporpamme, coomeemcmeyiom cneunduke auc-
[UTUTHHBI B TPEOOBAHUSM K BBIITYCKHUKAM.

YyebHo-MeToANIeCcKOe 00ecredeHre JUCITUTITUHBI TIPEICTABICHO: OCHOBHOM JIUTEpaTypor — 5
MCTOYHUKOB (0a30BbIe YUEOHUKH), JOMOIHUTENBHON TUTEPATypoil — 6 HAMMEHOBaHUH, TIEpUONYe-
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CKHMMHU U3JIJAaHUSIMU — 7, ICTOYHHUKOB CO CCBUIKOW Ha AJIEKTPOHHBIC pecypchl, IHTepHeT-pecypchl — 8
u coomeemcmayem TpedoBanusm ®I'OCBO nanpasnenus 22.04.02 «Memannypeusi».

MarepranbHO-TEXHHUECKOE O00eCleYeHrne TUCIMIUIMHBI COOTBETCTBYET CIEHU(pHUKE TUCIIH-
winHbl «[IpuKiIagHas TepMOAMHAMMKA M KHHETHKA)» U 00ECIeurBaeT UCIOJIb30BaHUE COBPEMEH-
HBIX 00pa30BaTEIbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOJIOB OOYyUCHHUSI.

MeTtoauyeckiue peKOMEHIAIMU CTyJeHTaM M METOJIMYECKUE PEKOMEHJIAIMU IpernojaBaTelisiMm
[0 OpraHu3anuy 00y4YeHHs M0 JUCUUILUIMHE JAr0T MpeACTaBIeHHEe ocnenuduke o0ydyeHHus mo Auc-
uuruinae «IIpukiiagHas TepMOIUHAMMKA U KHHETHKA.

OBIIUE BbIBO/IbI
Ha ocHoBaHWU POBEIEHHON PELIEH3UH MOXKHO CAETaTh 3aKII0OUEHHE, YTO XapaKTep, CTPYKTypa
U colepkaHue paboueil mporpammbl AuCIUIUIMHBL «[IpUKIaIHAs TEPMOAMHAMMKA W KHHETHKA)
OIIOII BO no namnpanenuto 22.04.02 «Memannypeusy, npoepamma «HMnnosamuka u npeonputu-

MAmMenbemeo 6 Memaiiypeuny (Keaiupurayus ublNyCKHUKA — macucmp), paspadorannas Jlapu-
HeIM Muxaunom AdpukaHoBHYEM, IOLEHTOM, COOTBETCTBYeT TpeboBanusim O®I'OC BO, cospe-
MEHHBIM TPEOOBAaHUSM SKOHOMHUKH, PhIHKA TPYyJa U TO3BOJHT MPHU €€ pean3ainu YCIenHo odec-
eYnTh (GOPMHUPOBAHKE 3aSIBIICHHBIX KOMITCTSHITHIH.

Peuensenr:

Bonoaun A.B., renepanbnbiii nupextop ITAO «Hopmaib»

«20» MMQOZI F,
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[Tonnucs penensenta Bonoauna Anaronus BsuecnapOBHFa3aBepsiio
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