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Cam. pabota 104|104 [ 104 | 104
Yacel Ha KOHTPOJIb 36 | 36 | 36 | 36
[IpakTuyeckas moAroToBKa 0 0 0 0
HToro TpynoeMKOCTb B yacax 180|180 O | O




JINCT OJIOBPEHUSA U COTTTACOBAHMS PABOYEM ITPOTPAMMBI
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®DenepanbHBIN rocy1apCTBEHHBIH 00pa30BaTENBHBIN CTAaHIAPT BEICIIEro 00pa30BaHuUs - OaKaJaBpHAaT 110 HAIPABIICHHUIO IIOTOTOBKHI
22.03.02 Metamnyprus (npuka3 Munob6prayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHAa HA OCHOBAaHMH y4eOHOTO IIJIaHa!
22.03.02 Meramnyprus

IMpodwmre: O6paboTKa METAIIIOB JaBICHHEM

YTBEP>KACHHOIO yuéHbIM coBeToM By3a 0T 31.08.2022 mpotokon Ne 1.
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IIporokon 3acenanus HMC dakymsrera Ne 1 ot 30.08.2022 .

PaGouas nmporpamma qUCITUTUTMHBI (MO, MPAKTUKK) akTyanu3upoBana 31.08.2023



1. HEJIM ¥ 3AJAYY OCBOEHMUS JUCIHUIIJIMHBI (MOAYJISA, IPAKTUKNA).
B THUIT ITPAKTUKH. CIT b 1 ®OPMA (POPMbI EE ITPOBEJIEHNA
(hopMupoBaHHe TeopeTHIecKoro 6azuca 6axkagaBpa B 0071aCTH COBPEMEHHOTO MaTEPUAIOBEICHUS M IIPOTPECCUBHBIX TEXHOIOTHI

MOyYCHUS MaTePHUAJIOB. 3alauei U3ydeHNs AUCIUILUTNHEL SBIISCTCS: HAYIUTh CTYACHTA II0JIh30BAThCS METOJaMU U 3aKOHAMHU
(uznveckoil XUMUM [T aHAJTU3a MaTEpUATOBEJUECKUX (METAIUTYPIHYECKHUX) CUCTEM.

2. MECTO JUCIIMITIJIMHBI MO QY JIsA, TIPAKTUKHW) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOTI'PAMMBI

Hukn (paznmen) OIT: | b1.B

2.1 | TpeGoBaHus K NpeABAPUTEIbHON NOATOTOBKE 00y4aIOILErocs:

2.1.1 | TemnoTexHuKa METAJIITypTUYECKIX arperaTon

2.2 | AucuunjauHbI (MOIYJIH) U PAKTUKH, [JI51 KOTOPHIX 0CBOEHHE JAHHOI THCIUIITHHBI (MOYJIs1) HEOOXOAMMO KaK
npeauIecTByIomIee:

2.2.1 | Merannyprus 4epHbIX METaJJIOB

2.2.2 | MamuHbl 1 060pyI0BaHUE METAJUTYPrUYecKOro Mporu3BOICTBA

2.2.3 | IlpakTuka npou3BOJICTBEHHAS: TEXHOJIOTMUECKas MPaKTHKa (MIPOEKTHO-TEXHOIOTHYECKAsT)

2.2.4 | TToaroTroBka K MPOIEAypPe 3aIIUTHI U 3aI[ITA BEITYCKHON KBATH(DHUKAIIMOHHON PaboTHI

2.2.5 | IlpakTuka npou3BOJACTBEHHAS: IPEJAUIUIOMHAS IIPAaKTUKA

3. KOMIIETEHLIMA OBYYAIOILETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS AU CIIUTLIAHBI
(MOJYJIS, TIPAKTHKH)

IIK-5.1: 3HaTh MOCI€10BATENHHOCTD OMEPANHIA TEXHOJIOTHYECKHOT0 MPoIlecca MPH BHIILIABKE CTAJIHM B YJIEKTPONeYax,
BHEMEYHOH 00pa00TKH U PAa3IUBKHU CTAJIH, TANOBbIEe KOHCTPYKIHH OCHOBHOTO U BCIIOMOTaTeJbHOT0 TEXT0JIOITYECKOT0

o0opynoBanus.

PeByHBTaTLI o6yquH$1: 3HaTh IOCJICA0BATCIIPHOCTh onepaunﬁ TEXHOJIOTHYCCKHUOT'O IPO1ECCa MPU BBITUIABKE CTAIN B
QJICKTpOIICYax, BHEIECYHOMN O6pa6OTKI/I W pa3JIMBKU CTaJIM, TUIIOBBIC KOHCTPYKIIHMHX OCHOBHOI'O M BCIIOMOI'aTCJIBHOI'O
TEXTOJIOITYECKOT'O O60pyHOBaHI/I$[.

ITIK-5.2: YMeTh aHAJIM3UPOBATh TEXHMYECKYIO JOKYMEHTALMIO H Pa3padaTbiBaTh NPelJI0KeHUs 110 A0padoTke U
COBEPUICHCTBOBAHMIO TEXHOJIOIHYECKHUX IIPOLIECCOB, OCHOBHOI'O U BCIIOMOITITEILHOI0 000PY10BAHUSI H TEXI'0JIOI MY eCKOi
OCHACTKH.

Pesynbrarel 00yueHus: YMeTb aHaIM3UPOBATh TEXHUUIECKYIO JOKYMEHTALUIO U pa3padaThIBaTh MPEAT0KEHUS 110 10pabOTKE U
COBEPIICHCTBOBAHNIO TEXHOJIOTHYECKHUX IIPOIIECCOB, OCHOBHOTO U BCIIOMOTTITEJILHOTO 000PYIOBaHUS M TEXTOJIOTHIECKOH
OCHACTKH.

MK-5.3: Baagers HABBIKAMH AHAJIM32 TEXHOJIOTHYHOCTH MPOU3BOACTBEHHBIX MPOIECCOB AefiCTBYIOLIEro MPOU3BOACTBA H
oopMJIeHHs TPOU3BOCTBEHHO-TEXHUYECKOi JOKYMEHTALUIO B COOTBETCTBHH € eiiCTBYIOIUMH TPeGOBAHUIAMHE
CTaH/apPTOB.

Pe3ynbraTel 00yueHus: BnaneTh HaBbIKAMU aHATN3a TEXHOJOTHYHOCTH MPOU3BOJICTBEHHBIX MPOIIECCOB JICHCTBYIOMIETO
MIPOU3BOCTBA M OQPOPMIICHUS IPOU3BOJICTBEHHO-TEXHUIECKOW JOKYMEHTAIINIO B COOTBETCTBUH C JICHCTBYIONIMMH TPEOOBAHUIMHU
CTaH/IapTOB.

4. CTPYKTYPA, COAEP)KAHUE U ®OPMbI KOHTPOJIAA JUCHUIIJIMHBI (MOAYJISA, IPAKTUKHN)

Kon HaunmeHoBaHuUe pa3IesioB U TeM /BU/L 3aHATHS/ Cemectp / | YacoB | Komnerenn ®opma
3aHATHA Kypc HH KOHTPOJISt
(HaumeHoBaH

ue
OLICHOYHOT0
cpencrBa)

Pasnen 1. Beenenne

1.1 MIPOBEACHUS (HU3UKO-XUMHUYECKIX PacueTOB IIPHMEHHUTEIHHO 4 1 IK-5.1 IIK- 2
K CHCTeMaM U IIPOIIeccaM BETHOH MeTajurypruu. /JIex/ 52IIK-5.3

Paznen 2. I'openue

2.1 IIpowueccs! TopeHue ra3os 4 1 IK-5.1 TIK- 3
u yraepona. /Jlex/ 5.2 TIK-5.3
Pa3nen 3. Jucconuanusi 4 MPOYHOCTH XHMHYECKUX
COCIMHECHUH

3.1 Juccormarnys okcunoB u kapOoHaTos /JIex/ 4 1 [K-5.1 TIK- 3

52TIK-5.3




Paznen 4. BoccTaHOBJIEHHE METAJLJIOB H3 OKCHI0B

4.1

MerannorepmMuyeckoe BoccTaHoBlIeHHe. KOHCTaHTHI paBHOBecHs
peakuii u

(hakTOpPHI, BIHSIIONINE HA TIOJTHOTY METAIIOTEPMHUIECKOTO
BOCCTaHOBJICHHS.

TepMonrHaMUYeCKUM aHaIN3 peaKMi BOCCTAaHOBIICHUS
HEJEeTy4YHUX METaJUIOB

13 OKCHJIOB Ta3000pa3HBIMU BOCCTAHOBUTEISIMUA — BOJIOPOJIOM U
OKCHJIOM YIJIEpO-

na. CpaBHEHHE MX BOCCTAHOBUTEILHON CIIOCOOHOCTH.
BoccraHoBneHre HelleTyuynX METaJIOB OKCHIOM YIJIepo/ia B
TIPUCYTCTBUH

TBEpIOro yriepona. Pacuer remmneparypsl Hauana
BOCCTAHOBJICHHS OKCHJIa METaJlIa PY 3aJJaHHOM O0IIeM
JTaBJICHUH OKCHJIOB YTJIepo/ia. YUeT paCTBOPUMOCTH yTJie-

poza B MeTaie.

BoccraHoBieHue JeTyYyuX METaIOB U3 OKCHIOB ra3000pa3HbIMU
BOCCTAaHOBH-

TeNsiMU. PacueT paBHOBECHOTO cocTaBa ra3oBoi (a3sl pu
3aJJaHHBIX TeMIlepa-

Type U napineHnn. CMelieHne paBHOBECHS TIPU KOHIEH AT
11apora3oBoii cMecH.

BoccranoBneHue okcuia HUHKA OKCUIOM YIJIepoa.
BoccraHoBieHne okcHIoB Jie-

TY4HUX METAJUIOB TBEPABIM YTIIEPOIOM.

MexaHu3M 1 KHHETHKA BOCCTAHOBJICHUS OKCHJIOB Ta3aMU.
CraauitHOCTb Mpo-

11ecca; CTaJiuu, ONPEEIIIONINE CKOPOCTh. Y CIIOBUS pean3alii
KHHETHYECKOTO U

nuddy3norHOrO peskMoB. /JIex/

IK-5.1 TIK-
5.2TIK-5.3

Paznen 5. CTpOC]—lI/le M CBOMCTBA MeTALJINYECKHX pacijiaBoB

5.1

AHaNN3 CTPOCHUS KUJKHX METAJUIOB Ha OCHOBE OOLINX (PH3HKO-
XUMHYECKUX

MIPEICTABICHUH O CTPOCHUH ukocTei. [TonsTre 06 aMmoppHOM
COCTOSTHIH MeTaj-

JIOB U CILTABOB.

Ponb mutakoB B METaJUTYyprU9ecKHX Mporeccax. XUMHUYCSCKU 1
MUHEPAJIOTH-

YEeCKH aHaJN3 TBEP/IBIX IUIAKOB U UX KIaCCUPHUKAIIHS.
JuarpaMMbl COCTOSTHHS BAXXHEHIIINX JBOMHBIX CHCTEM Ha OCHOBE
OKCHIIOB

KaJBIVSL, KPEMHUSI U QJIFOMHHUS. DKCTIEPUMEHTATbHBIE OCHOBBI
HMOHHOH TEOpUU

KHUIKHX NUIAKOB (PEHTTEHOCTPYKTYPHBIC HCCIICTOBaHHS,
AJIEKTPOIPOBOTHOCTH

KUAKUX 1iakoB, DJIC B cucTeMe MeTasul - lak).
ITonynpoBogHMKOBBIE CBOMCTBA

OKCHJIOB TIEPEXOHBIX METAJIJIOB.

TepMoarHAMUYECKAs! AKTUBHOCTH KOMIIOHEHTOB IIJIAKOBOTO
pacmiaBa. OCHOB-

HBIC ITOJIOKCHUS TEOPHH COBEPIICHHBIX HOHHBIX PACTBOPOB U
TIPUYUHBI OTKIIOHCHHS

oT Hee. MUKPOHEOJTHOPOTHOCTD IIJIAKOB.
CTpyKTypHO-4yBCTBUTEIBHBIC CBOICTBA NIJIAKOB. BsizkocTh 1
yJeIbHAs 3JIeK-

TPOIPOBOTHOCTH, UX 3aBUCIMOCTB OT COCTaBa M TEMITEPATYPHI.
Koadduuments

MU PY3UU TPOCTHIX U KOMIUIEKCHBIX HOHOB. /JIek/

Paznen 6. Merajutyprudeckasi njiaBka

6.1

/JTex/

ITK-5.1 K-
5.2IIK-5.3

Pasnen 7. BzaumopeiicTBue MeTaJIOB €O HIJIAKOM




7.1 DIEKTPOXUMHUYECKAs! MPUPOA B3AUMOIEHCTBHUS KUIKHUX [IUIAKOB 4 2 TIK-5.1 TIK- D
C MeTaJl- 5.2TIK-5.3
JIOM U IITEHHOM (KadecTBEeHHas KapTHHa). [IBoitHON
JJIEKTPUYECKUI CIION HAa rpaHU-
e ¢a3. [TousTre 0 CONpsKEHHBIX IEKTPOIHBIX MPOLIeccax.
PaBHOBecHbIH 2u1ek-
TPOJHBINA TIOTSHITUAI U €0 CBA3b C AKTUBHOCTSIMU U
KOHIIEHTPAIMSIMH PEAreHTOB.
PaBHOBecHOe pacnpeziesieHue KUCI0poia MEXLy METaJlIOM U
[IIAKOM.
DaxTOpHI, BIUASIONINE HA OKUCIUTEIBHYIO CHIOCOOHOCTD
nutaka. /Jlex/
7.2 IIporuieccrl TopeHust U CBOHCTBA 4 4 TIK-5.1 TIK- K9
BBICOKOTEMITEPAaTypHOH (a3bl. 5.2TIK-5.3
Mp/
7.3 Jucconnanyst 1 IpOYHOCTh XUMUYECKUX cpeannenntt /I1p/ 4 4 TIK-5.1 IIK- K9
52TK-5.3
7.4 Pacyerbl TepMOIMHAMHYECKHX XaPAKTEPUCTHK TPOYHOCTH 4 4 ITK-5.1 TTK- K2
KapOOHATOB, 5.2TIK-5.3
OKCHJIOB ¥ CyIb(UI0B MeTayuios. /IIp/
7.5 Kunetnueckne 3akOHOMEPHOCTH TpolieccoB aucconuanyn /I1p/ 4 4 TIK-5.1 TIK- K9
52TK-5.3
7.6 PacTBOprUMOCTh BOIIOPO/a B KUAKOMN cTanu /J1ab/ 4 4 I1K-5.1 TIK- Ko
5.2TIK-5.3
7.7 OnpejieHre KOHCTAaHTBI XUMUYIECKOTO paBHOBecHsI /J1ab/ 4 4 IIK-5.1 TIK- Ko
52TK-53
7.8 N3ydeHne nporeccoB TUCCOIMAIINH € TIOMOIIBIO KUHETHKH /J1ab/ 4 4 TIK-5.1 TIK- Ko
5.2TIK-5.3
7.9 OrtuerHoe 3ansTue /J1ad/ 4 4 ITK-5.1 K- Ko
5.2TIK-5.3
7.10 Konrponbnas padora. /Cp/ 4 104 | TIK-5.1 TIK- Ko
52TK-5.3
7.11 /Ox3amen/ 4 36 | IIK-5.1 TIK- C)
5.2TIK-5.3

[Mpumeuanne. @opmer KOHTpOISL: DK — 9K3ameH, K- koHTponbHas pabora, Ko- kKoHTponeHbIH onpoc, C3- cemecTpoBoe 3axanue, 3-3auet, OI1
-OTYET M0 MPaKTHKE.

5. ®OHJ ONEHOYHbBIX CPEJICTB

OLeHOYHBIC CPEACTBA IUIAHMPYEMBIX pE3yJIbTAaTOB OOYYCHHWsI IpEACTaBICHbI B BHAe (GOHAOB oueHouHbIX cpencts (POC),
pa3paboOTaHHEIX B COOTBETCTBHHM C JIOKQJIGHBIM HOPMAaTHBHBIM akToM yHHBepcutrera. ®OC MoxkeT OBITP TIpEACTaBICH B
IIpunoxennu x pabodeit mporpamme.

KoHTposbHbIe BOIIPOCH! TSI MPOBEACHHUS TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOH aTTeCTalluy 10 UTOTaM OCBOECHUS TUCIIUTUINHBL:
Bomnpock! k 3x3aMeny

[IK-5.1: 3narp mocnenoBaTeNbHOCTh OMNEpaluii TEeXHOJOTMYECKOro IpolLecca NpPU BBIIUIABKE CTalM B 3JIEKTPONEYaxX, BHEMEYHOU
00paboTKH U pa3NUBKHU CTAJIH, TUIOBBIC KOHCTPYKIIH OCHOBHOTO U BCIIOMOTaTEIFHOTO TEXHOIOTHIECKOT0 000py JOBaHNUSI.
1.ITpoBenenust PU3NKO-XUMUIECKHX PACYCTOB IPHUMCHUTEIBEHO

K CHCTEMaM H IIporieccaM YepHOH U IIBETHOW MeTaJLTypIHH.

2. IIpoueccsl ropeHue ra3oB U yriepoja.

3. Auccouuanus OKCUIOB U KapOOHATOB.

4. MeTtanoTepMHUuecKoe BOCCTaHOBJICHUE.

5. AHanu3 CTPOCHUS KUAKAX METAJUIOB HA OCHOBE OOIINX (PU3HMKO-XMMHUIECKIX

IPEACTaBICHUN O CTPOCHUU KUIKOCTEH.

6. ITonsiTHe 00 aMOP(HOM COCTOSTHHY METAJUIOB H CILIABOB.

7. BS3KOCTP ¥ ylienbHas 3JIEKTPOIIPOBOTHOCTE, X 3aBHCHMOCTE OT COCTaBa U TEMITEPaTypHI.

8. Koahpunments! muddy3nn IpoCcThIX 1 KOMIUIEKCHBIX HOHOB.

9. TepmoarHaMHUYeCcKasi aKTUBHOCTh KOMIIOHEHTOB IIIJJAKOBOTO pacIijiaBa.

10. OcHOBHBIE MOJIOKEHUS] TEOPUH COBEPIIEHHBIX HOHHBIX PACTBOPOB U IIPUYMHbI OTKJIOHEHHS OT HEe.

11. PaBHOBECHBI! 3JIEKTPOJHBIN OTEHIMAI U €TO CBS3b C aKTUBHOCTSMHU U KOHLIEHTPALUAMHU

pEareHToB.

I1K-5.2: Ymeth AHAJIU3UPOBATH TEXHHUYCCKYIO JAOKYMCHTAIIUIO n pa3pa6aTI)IBaTB NPECIIIOKCHU A o )10pa60T1<e u
COBEPIICHCTBOBAHUIO TCXHOJIOTUYCCKUX TIPOHECCOB, OCHOBHOIO HW BCIIOMOTATCIBHOTO 060py}IOBaHI/IH H TEXHOJOTHYECKOMH
OCHACTKHU.

1. TCpMOI[I/IHaMI/I“IeCKI/Iﬁ aHaJIn3 peaKum“I BOCCTAaHOBJICHHA HCJICTYYHUX METAJJIOB




U3 OKCHJIOB ra3000pa3HBIMU BOCCTAHOBUTEIISIMH — BOJIOPOIOM U

okcuaoM yraepona. CpaBHEHHE UX BOCCTAHOBUTENILHON CIIOCOOHOCTH.

2. BoccTaHOB/IEHHE HENETYYUX METANIOB OKCHIIOM YITIEPOAA B IIPUCYTCTBUU

TBEPJOro yreposa.

3. Pacyer TemmepaTypbl Hayajla BOCCTAaHOBJICHUSI OKCHIa METajlla MPH 3aJaHHOM OOIIeM JaBJICHUH OKCHJIOB
yriepoza.

4. JlnarpaMMBbl COCTOSTHHSI BOKHEHIINX TBOMHBIX CHCTEM Ha OCHOBE OKCHIIOB

KaJIbIIMs, KPEMHHUSI U aIFOMUHUSL.

5. DKcnepuMeHTalbHbIE OCHOBBI HOHHOM TEOPUH JKUJKUX LIIIAKOB (PEHTTEHOCTPYKTYPHBIE
WCCIIEIOBAHUS, DJIEKTPOIIPOBOIHOCTD XKHUAKKX IIIakoB, DJ[C B cucreme merasul

- IIJIaK).

6.Posp m11akoB B METaTyprUUECKUX MPOLIECCax.

7. XuMI4YeCKUil 1 MUHEPaJOTHYECKUI aHAJIM3 TBEPABIX IITAKOB U HX KIacCHU(pHUKAIHSL.

8. CraguitHOCTh mporecca; CTaJuu, ONPEIENSIOUIIEe CKOPOCTb.

9. YcnoBus peanusanuy KHHETHIECKOTo U TU((Hy3MOHHOTO PEKIMOB.

10. /IBoiiHOM 37eKTpHUECKHiA CITOM Ha rpaHuie ¢a3. [ToHsATHE 0 CONMPSKEHHBIX AIIEKTPOTHBIX MpOoIleccax.
11. MUKpOHEOJHOPOIHOCTD LIJIAKOB.

12.®axTopsl, BIUAIONINE HA OKUCIUTEIBHYIO CIIOCOOHOCTH IITAKA.

I1IK-5.3: Bnagers HaBbIKaMHM aHajdM3a TEXHONOTMYHOCTH IPOU3BOACTBEHHBIX MPOLECCOB JEHCTBYIOIIETO TNPOM3BOACTBA U
0(hopMIICHISI IPON3BOACTBEHHO-TEXHHIECKOH TOKYMEHTAIIUIO B COOTBETCTBHH C JCHCTBYIOINMHI TPEOOBAHUSAMHI CTAaHIAPTOB.
1. KoHCTaHTBI paBHOBECHS PeaKIMii U (haKTOPHI, BIUSIOMINE HA TOTHOTY

METaII0TEPMHUUECKOTO BOCCTAHOBIECHHUS.

2. V4eT pacTBOPUMOCTH YIJIEpOJa B METAJLIE.

3. BoccTaHOBIICHHE JIETYYNX METAIUIOB U3 OKCHIOB Ta3000pa3HBIMH BOCCTAHOBHUTEIISIMU.

4. PacdeT paBHOBECHOTO COCTaBa ra30BoiH (ha3bl IPU 3aJaHHBIX TEMIIEPAType U JaBICHUH.

5. CMellieHne paBHOBECHUS ITPU KOHIEHCAIIMHU N1apOra30BOi CMECH.

6. BoccTaHoBieHHEe OKCH/Ia IITHKA OKCHJIOM YTJIEpO/a.

7.BoccTaHOBNIEHNE OKCHUAOB JIETYYUX METAIIOB TBEPBIM YTICPOIOM.

8.MexaHM3M U KHHETHKA BOCCTAHOBIIEHUS] OKCUIOB ra3aMH.

9. ITonynpoBOAHUKOBBIE CBOMCTBA OKCHIOB IIEPEXOHBIX METAIJIOB.

10. CTpyKTypHO-4yBCTBUTEIbHBIE CBONCTBA IIJIAKOB.

11. Merannyprudeckas IuiaBka. DJIeKTPOXUMHUUECKas IPUPOJA B3aUMOAEHCTBIS KUAKHX IIJTAKOB C MeTal-

JIOM U ITEI{HOM (Ka4eCTBEHHAs KapTHHA).

12.PaBHOBECHOE paclpeeeHUe KUCI0POAa MEKAY METAJUIOM U IIIAKOM.

TecTtsl

[IK-5.1: 3narp mocnenoBaTeNbHOCTh OMNEpaluii TEXHOJOTMYECKOro Ipolecca MNpPU BBIIUIABKE CTalM B 3JIEKTpONeYaxX, BHEMEYHOM
00pabOTKH U PA3TUBKU CTAJIH, THIIOBEIE KOHCTPYKIIH OCHOBHOTO M BCIIOMOTaTENFHOTO TEXHOIOTHYECKOTO 000PYI0BaHMSL.

1. 1711 poLieccoB B3aMMOJIEHCTBUS UyryHa ¢ APYTUMHU METATYPrudecKUMH pa3zamMu BaXKHO:

4)aKTUBHOCTh KOMITOHEHTOB 0)TeMIiepaTypa KOMIIOHCHTOB B)/IaBJICHHE KOMIIOHCHTOB

2. Bribepute BepHOE YTBEPXKICHHUE:

A) JlukBarus TeM cuibHEe, YeM MEHbIIE pa3HUIla MEXAY TeMIepaTypaMu Hadalla U KOHLIA 3aTBepACBaHUsI CIIaBa

6) JIukBamus TeM cuibHee, 4eM OoJIblle pa3HHLa MEeXIy TeMIlepaTypaMH Havajla U KOHLA 3aTBepieBaHMs CIIaBa

B) JIMKBays CHIIbHEE, €CIIM OTCYTCTBYET pa3HHIA MEXAY TeMIlepaTypa TeMIlepaTypaMy Hadyaia ¥ KOHIIa 3aTBEp/ICBaHMUS CIUIaBa
[IK-5.2: VYMerp aHamu3WpoOBaTh TEXHUYECKYI0 JOKYMCHTAllMI0 W  pa3padaTelBaTh IPEMIOKEHHS 10  JgopaboTke u
COBEpIICHCTBOBAHUIO TEXHOJOTMYECKUX IPOLECCOB, OCHOBHOTO U BCIOMOTaTENBHOrO OOOPYAOBaHMS M TEXHOJIOTHYECKOH
OCHACTKH.

1. KoHcTaHTa paBHOBECHS pa3oXKeHHs KapOoHaTa KaJbIus OyleT 3aBUCETh OT

a) nasnenust CO2 0)naBieHus kapOoHaTa KaublUs B) OT AABJICHUS OKCHA KalbLUs U JaBleHus okcuaa yriepona (IV)

2. lllnaku ¢ BSI3KOCTBIO. ......... COXPAHSIOT JKUAKOTEKYUECTb U CPAaBHUTENBHO JIETKO BBITEKAIOT U3 MEUU

A)menee 5,0 [Ta*c 6) menee 1,0 [Ta*c B)menee 10,0 ma*c

TIK-5.3: Bnanmers HaBbIKAMH aHaJIW3a TEXHOJIOTMYHOCTH IPOMU3BOJACTBEHHBIX IPOLECCOB JEHUCTBYIOUIETO MPOU3BOJACTBA U
odopmIiteHHs TPOU3BOJCTBEHHO-TEXHUYECKON TOKYMEHTALUIO B COOTBETCTBUH C ICHCTBYIOUIMMU TPEOOBAHUSIMH CTAaHIAPTOB.

1. B kauecTBe pacKUCINUTEINS UCTIONb3YIOT

a)Mapraserl 0)KHCIOpO]] B) BOJOPO.

2. Eciu sneprust [n606ca Oyner uMeTh OTpUIIATeIbHOE 3HAYCHHE, TO Peakuus OyaeT

A) Bo3MOXxHa 0) HEBO3MOXKHA

B pamkax ocBoeHus JucHUIUIAHBL «DPU3UKO-XMMHUS METAUIyPrUUYECKUX IIPOLECCOB» HCHONB3YIOTCA CIEAYIONME KPUTEpUU
OLICHMBAHUS 3HAHUI CTYJIEHTOB I10 OLIEHOYHBIM CPEACTBAM:

CTyZIeHT B pe3yNbTaTe BEIIOTHEHHS U CIA4U OLIEHOYHOTO CPECTBA MOXKET MTOTYYUTh CICIYIONIIE OLEHKH.
OTtnnuHO

ITomHOCTBIO U IPaBUITEHO BEHIITOITHEHO, U 0(OPMIICHO 3aaHHeE.

IIpu oTuére cTymeHT man nonHbIe U MpaBmIbHBIE 0TBETH HA 90-100% 3amaBaeMbIX BOIIPOCOB MO TeMe paboTHI.
Xoporo




IoaHOCTBIO M C HEOONBIINMH HETOYHOCTSIMHU BBITIOTHEHO U 0(OPMIICHO 3aaHUE.

IIpu oTuére CTYAEHT Jaj HE MOJHBIE U C HEOOJIbIIMMHU OMIMOKAaMU OTBETHI HAa BCE 3a/laBaeéMbIC BOIPOCHI II0 TeMe PabOTHI WM IO
IIPaBUIBHBIX OTBETOB cocTaBmia 70 — 89%.

Y I0BIETBOPUTEIILHO

He monHocThIO M ¢ OIIMOKaMU BBITOJIHEHO U 0(hOPMIIEHO 3a/1aHUe.

[Ipu oru€Te CTyIEHT fAayl He IMOJNHBIE OTBETHl M HE HAa BCE 33/laBaeMble BOIPOCHI IO TeMe paboThl. Jlons NpaBWIIBHEIX OTBETOB
coctaBuia 50 — 69%.

HeynosnersopurensHo

CTyZIeHT He BBIIOIHUI 3aJaHue. Jomsl mpaBHIbHBIX OTBETOB cocTaBuia MeHee 50%.

OHCHHBaHHe KOMHeTeHL{I/Iﬁ IIpr U3Yy4YCHUHN JUCIUTIIINHBL «DHU3UKO-XUMHUS METAJLUTYPIrUYCCKUX MPOLECCOB»

Hcxonst u3 100-6amnpHON (NsTHOAIUIBHON) CHUCTEMBI OLICHUBAHMS CHCTEMBl OLICHKH YCIIEBAEMOCTH CTYJCHTOB, B XOJE€ OCBOCHHS
M3y9aeMOH IUCIMIUINHEI CTYACHT IIOJTydaeT HTOTOBYIO OLICHKY, IO KOTOPO# OIIEHWBAETCS] yPOBEHb OCBOCHHS KOMIIETCHITHI.

90-100 6an0B (OTINYHO) HOBBIILICHHBIN YPOBEHb

CTyleHT [IeMOHCTPHpYET C(OPMUPOBAHHOCTh KOMIICTCHIMH Ha IOBBILICGHHOM YpPOBHE, OOHapyXWBAaeT BCECTOPOHHEE,
CHCTeMaTH4YecKoe ¥ TJIyOOKoe 3HaHHE YYeOHOrO MaTepHajia, YCBOMJI OCHOBHYIO JHTEpaTypy M 3HAKOM C JIONOJHHTEIHHOH
JUTEpaTypod, pPEKOMEHJOBAHHOH MpPOrpaMMOl, yMeeT CBOOOJHO BBIIONHATH IIPAKTUYECKHE 3aJaHHSA, IPETyCMOTPEHHBIC
NpPOrpaMMoOif, CBOOOJHO ONEPUPYET NPHOOPETCHHBIMU 3HAHMSAMM, YMEHHSMH M HaBbIKaMM, INPUMEHSET HX B CHTyalUsx
TIOBBILIEHHOH CJIOXKHOCTH.

76-89 6amioB (Xopoio) 6a30BEI ypOBEHB

CTyIeHT IeMOHCTPHPYET c(hOPMHUPOBAHHOCTH NHUCIHUIUIMHAPHOM KOMIIETeHIMiI Ha 6a30BOM ypOBHE: OCHOBHBIC 3HAHUS, YMEHHS U
HaBBIKM OCBOCHBI, HO JIONYCKAIOTCS HE3HAYMTENIbHbIC OIIUOKH, HETOYHOCTH, 3aTPyJHEHMs IIPH aHAIUTHYCCKUX OIepauusx,
nepeHoce 3HaHWH, YMCHUH 1 HaBBIKOB Ha HOBBIC, HECTAHAAPTHEBIC CHTYaIlHH.

61-75 GannoB (YAOBIETBOPUTEIHHO) TOPOTOBBIIT yPOBCHB

CTyzneHT JeMOHCTPHpYeT C(OPMHUPOBAHHOCTb KOMIICTCHIIMI Ha IIOPOrOBOM YPOBHE: B XOJE KOHTPOJBbHBIX MEPONPUSITHI
JIOITyCKAIOTCsl 3HAYMTEIbHbIE OMIMOKH, MPOSBISIETCS OTCYTCTBHE OTJCIBbHBIX 3HAHMH, YMEHHH, HABBIKOB I10 KOMIICTEHIAM,
CTY/ICHT WCHBITHIBACT 3HAYMTENBHBIC 3aTPYAHCHHS IIPU ONEPHUPOBAHWM 3HAHWSIMH, YMCHHSAMH WM HaBBIKAMH IIPH HX IEpeHoce Ha
HOBBIE CUTYaIUN

0-60 6ay10B (HEYIOBIETBOPUTEIBEHO) YPOBEHb OCBOCHHSI KOMIICTCHIUI HYKE ITIOPOTOBOTO

Kommnerenmim e copmupoBansl. [IposBisieTcss HEIOCTaTOYHOCTE 3HAHHH, YMEHHH, HAaBBIKOB.

6. YHEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,
IMPAKTUKH)

6.1. Pexomenayemasi iuTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue M3narensctBo, DNeKTPOHHBIN aapec
JI.1 | MopaueBckwid, A.T. dusnueckas XUMHUs. [ eTeporeHHbIe CHCTEMBI Cr6.: JIans, 2015 | https://e.lanbook.com/bo
[DnexTponHBIH pecypc]: yaeOHOe mocodue - 0k/60048
https://e.lanbook.com//book/60048
J.2  |Kypynuna, I'. M. DNEeKTPONPOBOAHOCTh CUIILHBIX U CIa0BIX Bomxckwit, 2019 http://lib.volpi.ru

AJIEKTPOIUTOB [ DICKTPOHHBIH pecypc]: yueOHoe
moco6wue - http://lib.volpi.ru

JI.3 | Bepxosmtok, A. M., OusnuecKast XMMHUs - OCHOBA METaJLTyprU4eCKUX Mockaa -
Bepxosmiok, I. A. MpoLIecCOB: yuyeOHOe mocodue Bonoraa : UHOPA
-Umxenepus, 2021

6.2. Ilepevyennb pecypcoB HH(PpOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn ""UHTepHeT"

D1 | DnekTpoHHO-OMOMMOTEUHAs cucTeMa «JIaHp» www.e.lanbook.com

D2 |Hayunas snexTpoHHas OubmuoTeka elibrary.ru http://elibrary.ru

23 | DnekTpoHHO-OMbMHOTeYHas cucteMa Boarl TV http://library.vstu.ru

6.3 IlepeyeHb MPOrpaMMHOI0 o0ecedeHust

6.3.1.1 [ MS Windows XP Pro

6.3.1.2 | mury Ne 41300906

6.3.1.3 | 6eccpounas

6.3.1.4 | MS Office 2003

6.3.1.5 | JInnensus

6.3.1.6 | Ne41449069

6.3.1.7 (2006 1.

6.3.1.8 | 6eccpounas

6.4 IlepeueHb MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM U 3JIEKTPOHHBIX 0ubauoTedHbIX cucteM (IBC)

6.3.2.1 | http://www.fips.ru

6.3.2.2 | https://patentscope.wipo.int/search/en/search.jsf

6.3.2.3 | http://www.chemindustry.com




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAYJIA,
INPAKTUKHN) /OBOPYTOBAHUE

7.1 | [lomemienus 1uist IPOBEACHUS JIEKIIUOHHBIX, MPAKTUYECKUX 3aHATUN YKOMIUIEKTOBAHBI

7.2 | YueOHast MmeOenb Ha 44 ocaIouHBIX MecTa, padodee Mecto mpenonasarens, LCD TeneBu3op, gocka

7.3 | JTabopaTopHbIe pabOTHI MPOBOIATCS B CHEIUAIEHO 000PYIOBAHHONW J1AOOPATOPHU:

7.4 | YueOHas mebenpb Ha 12 mocalo9HBIX MECT, pabouee MEeCTO MpernoaaBatelis, J0cKa

7.5 | BecelACCULABALK-210,

7.6 | mpudop «Cnekxrpodiryopumerpy,

7.7 | Becer mabopatopnsie BK-300.1,

7.8 | memranka [13-6100 — 2T,

7.9 | memranka [13-6110 — 2mr,

7.10 | Bumeomnpoextop AcerProjector,

7.11 | xommerotep Celeron,

7.12 | nepememnuBatomniee ycrpoiictso [13-8300 ¢ perymaropom,

7.13 | meus MyenpHasd,

7.14 | cymmneasii mxad HICY.

7.15 | Kombonarpesarens JKI-2000 mu, Stegler

7.16 | Mermranka mars. ¢ Harp RH basic

7.17 | Ins opraHu3anuu caMOCTOSATENBHON pa0doThI CTyIeHTOB UnTanbHbIi 3a1 2 koMiblotepa, npuatep HP LaserJet 1320

8. METOAUWYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIA,
IMPAKTUKHW)

BakHbIM yCIIOBUEM YCIIEIIHOIO OCBOCHHUS AUCLUIIIIMHBI SBJISIETCS CO3aHUE CTYJEHTOM CUCTEMBbI IPaBUIILHOIN OpraHu3ali CBOETo
Tpyia, MO3BOJIAIOMIEH pacTIpeaeInTh yIeOHYI0 Harpy3Ky PaBHOMEPHO B COOTBETCTBHH C TpakoM 00pa3oBaTeIBHOTO Mporiecca.
Hy»HO 0CyIIeCTBIATs CAMOKOHTPOJIb, KOTOPBII SBISETCS HEOOXOANMBIM yCIOBHEM yCHENTHON y4eOrl. Bee 3amanms x
MPAaKTUIECKUM 3aHIATUSAM U J1a00paTOpHBIM paboTaM, a TakXkKe 3aJaHusl, BHIHECEHHBIE Ha CAMOCTOSTENILHYIO paboTy, peKOMEHAYeTCS
BBITIOJTHATH HEMTOCPEICTBEHHO TIOCIIE COOTBETCTBYIOIICH TEMBI JISKIIMOHHOTO Kypca, YTO CIIOCOOCTBYET JIydIIeMy YCBOCHHIO
MaTtepuaa, I03BOISIET CBOEBPEMEHHO BEIIBUTh U YCTPAHUTD «IPOOETBD» B 3HAHUAX, CHCTEMATH3UPOBAThH paHee PO IeHHbIH
MaTepHall, Ha er0 OCHOBE MPUCTYIHUTDH K OBJIaICHUIO HOBBIMHU 3HAHUSIMH, YMEHHSIMU M HABBIKAMU.

Meroanueckue ykazaHus K JIEKLUOHHBIM 3aHITUSM:

B Xo7e NeKIMOHHBIX 3aHATHI HEOOXOMMO BECTH KOHCIIEKTHPOBAHNE yU4eOHOTO MaTeprana, o0pamaTs BHIMaHHE Ha
(hopMyITHPOBKH, PACKPHIBAIONINE COACPIKAHNE TEX WM MHBIX SBJICHUI 1 IPOIECCOB, HAYYHBIC BBIBOIBI U MIPAKTHYECKHE
pekomenanuu. JKenatelbHO OCTaBUTh B paO0OUMX KOHCIIEKTAX MOJIs, Ha KOTOPBIX JeaTh MOMETKH U3 PEKOMEHAO0BAaHHOM
JIUTEPATYPHI, TOMOIHSIIOLINE MaTEpUal IPOCIYLIAHHON JIEKLIUH, & TAKXKE [TOJUEPKUBAIOIINE 0COOYIO BXKHOCTh TE€X MJIM MHBIX
TEOPETHUECKUX MOJIOKEHHI.

Heobxonumo 3a1aBaTh MPEnofaBaTello yTOYHSIONINE BOIPOCH] C LENIbI0 YACHEHHS TEOPETHUECKUX TTOJI0KEHUH, pa3perIeHus
CHoOpHBIX cutyauuii. LlenecoodpazHo nopabaThiBaTh CBOM KOHCIEKT JIEKIIUH, €1as B HEM COOTBETCTBYIOLINE 3aMKCH U3
JATEpaTypHl, PEKOMEHIOBAaHHOH IPENOAaBaTeIeM 1 IPEeIyCMOTPEHHON YIeOHOH ITporpaMMO.

IToaroToBka K MpaKTUIECKUM 3aHATHSAM U Ja0OpaTOPHBIM padoTaM:

IIpakTryeckue 3aHATHS U Ja00paTOpHBIE paOOTHI MO3BOJISIFOT Pa3BUBATh Y CTYJEHTOB TBOPUECKOE TEOPETUUECKOE MBIIILICHHUE,
YMEHHE CaMOCTOATENIFHO U3Y9aTh JIUTEPATyPy, aHATU3UPOBATh IIPAKTUKY; y4aT YeTKO (hOPMyITHpPOBaTh MbICTh. HaunHaTh Hajo ¢
M3y9IeHHs PEeKOMEHIOBAHHOI IuTepaTypsl. Heo0X0amMo TOMHITB, 9TO Ha JIEKIIMH OOBIYHO pacCMaTPHUBACTCS HE BECh MaTepHal, a
TOJBKO ero yacTb. OCTanbHast €ro 4acTh BOCIIONHACTCS B MPOLECCE CaMOCTOSATENbHOM paboTel. B cBa3M ¢ 3TuM paboTa ¢
PEKOMEHIOBAaHHOU JTUTEPATypoli 00s3aTenbHa. [0TOBSACH K MPAKTHYECKOMY 3aHSTHIO HIIH JIAOOPaTOPHOH paboTe, CTYACHT MOXKET
o0paImaTscs 3a METOAMIECKOH ITOMOIIBIO K TIperojaBaTelio. s Ha KOHCY/IbTalnio, HeOOXOANMO XOPOIIO ITPOIyMaTh BOIPOCHI,
KOTOpBIE TPEOYIOT pa3bsICHEHUS.

Mertonuueckue yKazaHus K CaMOCTOSITENIbHOM pabore:

CamocrosrenbHas paboTa CTyAEHTa SBISICTCS OCHOBHBIM CPEICTBOM OBJIAJICHHS YICOHBIM MaTEPHAIOM BO BpeMsi, CBOOOTHOE OT
00s13aTeNBHBIX YIeOHBIX 3aHATHH. CaMocTosTeNbHast padoTa CTyIeHTa Hall yCBOCHHEM y4eOHOTro MaTepHaia mo y4eOHoH
JTUCLUTUIMHE MOYKET BBIMOJTHATHCS B OMOIMOTEKE YHUBEPCUTETA, YUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KIIAaCCax, a TAKKE B
JoMamHuX ycnoBusax. ComepkaHue CaMOCTOATEIBHON pabOThI CTYICHTA OIpe/eIieTCsl yueOHOM mporpaMMOoi TUCIUIUIHHBI,
METOMYCCKUMH MaTepHaIaMH, 3aJaHISIMU 1 YKa3aHUAMHE nperofaBarens. CaMocTosTenbHas paboTa B ayANTOPHOE BPEMsI MOXKET
BKJTIOUATh:

1) KoHCHIEKTHPOBaHKE (COCTABIEHUE TE3UCOB) JIEKLINH;

2) peleHue 3aj1ay;

3) paboTy CO CIIPaBOYHON U METOAMIECKOM JTUTEPATYPOH;

4) BBICTYIJICHUS C JOKJIaIaMH, COOOIIEHUSIMU Ha MPAKTUIECKUX 3aHATHUIX;

5) 3alIUTy BBIMOJIHEHHBIX pa0oT;

6) ydacTre B TEKyIIEM OIPOCE TI0 OTACIBEHBIM TeMaM H3y4aeMoi JUCIUILTNHEI,

7) ydaacTue B cobecemoBaHIsIX, ENOBEIX (POJIEBBIX) HTPax, JUCKYCCHIX, KPYTIIBIX CTONAaX, KOH(DEPEHIIX;

8) ydyactue B TECTUPOBAHUH U JIP.

CamocrosrenbHas pabota BO BHEay IUTOPHOE BPEMsI MOJKET COCTOSITh U3:




1) moBTOpEHHE IEKIIMOHHOTO MaTepHaa;

2) u3y4eHus: yueOHOH 1 Hay4YHOU JTUTEPaTyphl;

3) BeIIENIeHNE HanOolee CIOKHBIX M MPOOJIEMHBIX BOIPOCOB 110 U3y4aeMOH TeMe, TIONTydeHIe pa3bICHEHIH 1 peKOMEHIaN 10
JAHHBIM BOIIPOCAM C IPenoaBaTesIMU Ka(eaps! Ha UX KOHCYIbTAIlHsAX;

4) npoBeieHNEe CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOIPOCHI TEKYIIIEro KOHTPOJISI 3HAHUH, PEIeHNs TIPEACTABICHHBIX B y4eOHO-
METOIMUECKUX MaTepHuanax Kadenpsl 3aad, TECTOB 10 OTAEIBHBIM BOIIPOCAM H3y4aeMON TEMBI;

5) MOATOTOBKY K IMPAKTHIECKHM 3aHATHSIM H JTa00paTOPHBIM paboTam;

6) pemeHus 3a1a4, BBIIAHHBIX HA MIPAKTHYECKUX 3aHATUSAX U 1aOOpaTOPHBIX paboTax.

B coOTBETCTBUU ¢ METOMUIECKUME peKOMeHIanussMu MuHoOpHayku PO (ytB. 8 anpens 2014 r. N AK-44/058H) B kypce
MPEIONIATaeTCs NCIOIB30BaTh CONUAIFHO-aKTHBHBIE U Pe(ICKCUBHBIC METOABI 00Y4eHHsI, TEXHOJIOTUH COIL[HOKYIBTYPHON
peadMIMTalry C UEeNbI0 OKa3aHHUs TOMOLIH B YCTAaHOBJIEHHH MOJTHOLIEHHBIX MEKINYHOCTHBIX OTHOLIEHUH C APYTHUMU CTyAEHTaMH,
CO3IaHUH KOM(pOPTHOTO IICHXOJIOTHYECKOTr0 KJIMMaTa B CTyAeHUecKoi rpymre. [lonbop u pa3paboTka y4eOHBIX MaTepHaioB
TPOU3BOISATCS € YYETOM IPEIOCTAaBICHNS MaTepHaja B pa3IMdHBIX (JOpMax: ayIHaTbHON, BU3yaJbHOH, C HCIOIB30BAHHEM
CHELUANTbHBIX TEXHUYECKUX CPEACTB U HHPOPMALMOHHBIX CUCTEM.

®dopma MpoBeICHUs ATTECTALUH JJIsl CTYACHTOB-HHBAJIU/IOB YCTAHABIUBACTCS C YYETOM MHANBHIYATBHBIX IICHXO()U3NUCCKUX
0COOEHHOCTEH.

®Dopma MPOBEACHUS ATTECTALUH IS CTYACHTOB-HHBAIHUIOB YCTAHABINBACTCS C yIETOM HHANBUIYaIbHBIX IICHXO()U3HIECKUX
ocobennocreil. ns crynenros ¢ OB3 npexycmarpuBaeTcs J0CTynHas (opMa MpeoCcTaBIeHUs 3aaHui OLIEHOYHBIX CPE/ICTB, a
HUMEHHO:

. B TIEYATHOM WM SJIEKTPOHHON (hopMe (AL JUI] ¢ HapyIICHISIMH OTIOPHO-ABUTATEIBLHOTO amlapara);

. B T€YaTHOH (hOpMe MU IIEKTPOHHOH (hopMe C YBEITHUCHHBIM IIPU(PTOM M KOHTPACTHOCTBIO (IS JHI[ C HAPYIICHUSIMU
CllyXa, peuu, 3peHus);

. METOJIOM YTEHHS aCCHCTEHTOM 3aJaHWs BCIYX (AJIS JIAI] C HApyUIICHUSIMH 3PSHUS).

CryneHTaM ¢ MHBUIUAHOCTHIO YBEITMUMBAETCS BpeMsI Ha TIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCKHI. JIJIsl TAKHX CTYIICHTOB
nperIyCcMaTpUBaeTCs JOCTyMHas (hopMa MPeJOCTaBICHHs OTBETOB HA 3aJaHHUs, & HIMCHHO:

. MUCHbMEHHO Ha Oymare Wiu HaOOpOM OTBETOB Ha KOMIIBbIOTEpE (MUIsl JIMII C HAPYIICHUSAMH CIyXa, Peyn);

. BEIOOPOM OTBETa W3 BO3MOXKHBIX BAPHAHTOB C MCIOJIB30BAHUEM YCIYT acCHUCTEHTA (IUIS JIUI C HAPYIICHUSIMH OTIOPHO-
JIBUTATETILHOTO amiapara);




