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JIHCT perucTpanuy H3MeHeHH I | 1O 0./IH eHHH

No Pazpen PIIJ{ Kpatkoe conepxanue Jata, No Iloxmuce 3aB.
wa (Momyis) H3MEHEeHHU s/ TOMOTHEHUS MIPOTOKOJIA Kadenapoit
3aceaHmsA
Kadenpsl
1 8 KoppektupoBka crmcka Nel ot N
JIHIEH3HOHHOTO 00€eCIIeYeHH s 04.09.2018 ,J‘
2 8 KoppektupoBka crmcka Nel ot ]\‘
JIUTEPaTyphl 04.09.2018 <i{,"/
4l L
3 8 KoppektupoBka crmcka No5 ot N
JIIIEH3HOHHOTO 00€eCIIeUeHUS 31.10.2018 ,"
/\iﬂ
4 3,4,6,7 KoppektupoBka padoueit !
[IPOTPaMMBI Nel ot %W/
04.09.2019 ==
5 8 AKTyamu3amus yaeOHo- Nel ot '
METOJIHYECKOr 0 H 31.08.2020 %W/\/
HH(}OPMAIOHHOTO —

oOecreueHns JUCITUILIMHBI




1 Ilean ocBoOEeHMSI AUCIMILJINHDI

[lenssMu ocBOEHUS MUCHUIUIMHBI «MoOJeIMpOBaHUE MPOLECCOB U OOBEKTOB B METAILIYp-
UM SBJsIeTCS OPMHUPOBAaHUE Y O0YUAIOMIMXCS MIPEACTABICHUN M HABBIKOB IO pa3paboTKe Ma-
TEMaTHYECKUX MOJENIEH METaJUIyprH4eCKUX arperaToB M TEXHOJOTMYECKHX IPOLIECCOB MPOU3-
BOJICTBA YEPHBIX METAJIJIOB.

2 MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOIi MPorpaMMbl
NMOAr0TOBKH (aKajiaBpa

Hucnurnmuna b1.6.22 «MoaenupoBaHue mpoieccoB U 00bEKTOB B METAJUTYPTHH BXOIUT B
0a30ByI0 yacTh O10Ka 1 0Opa3oBaTeNbHON MPOTPAMMEI.

Jlst u3ydeHusi JaHHOW JUCIMIUIMHBI HEOOXOIMMO MPEIBAPUTEILHOE MU3YUYCHHE TUCIIH-
wiH: «Pusukay, «Maremartukay, «HQpOpMaTHKa U UHPOPMALMOHHBIE TEXHOJIOTHIY, «DHU3H-
4yeckass XUMUs», «AHaIU3 YUCIOBON MHpopManun» / «MaTeMaTnyeckas CTaTUCTHKA B METall-
nypruny», «OCHOBBI METALTYPTUYECKOTO TPOU3BOICTBAY.

3uanus (YMEHHS, BIAQJCHHS), MOJYYCHHbIE NPU M3YUYEHUU NAHHOW NUCHUIUIMHBI OyIyT
HEOOXOAUMBI I TPOXOXKICHUS MPEITUTUIOMHON MPAKTUKUA U JUIsI TOATOTOBKUA MaTepUaTIOB K
samure BKP.

3 Komnerenuuu ody4armouierocsi, opMupyemMbie B pe3yJabTaTe 0CBOECHUS
AMCHUILIMHBI M IVIAHUPYEMbIe Pe3yJabTaThl 00y4eHHs

B pesynbTaTe ocBOeHUs AUCHUIUIMHBI «MoieTupoBaHue MpoIecCoB U 0ObEKTOB B MeTall-
Jyprun» 00y4arouuiics 10KeH 001aaaTh CIEeAYIOMMMU KOMIETEHIIUAMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMITIETEHIINH

OIIK-4 — roOTOBHOCTBHIO COYeTATh TEOPHIO M MPAKTUKY /ISl pelIeHUs] HHKEHePHBIX 32124

3HaThL COBPEMEHHbLE Memoobl meopemu4ecKkoco U IKCnepumernmaibroco uccneoosa-
HUA npoyeccos U 00bexmos 6 Memajlltypeuu

YMeTrh npocHO3UpOoBaNntb 603MONCHOCMb PeULeHUsl UHIICEHEPHbBIX 3a0ay 6 memarypeuu

BJ'IaI[eTL Memooamu UCCAe008AHUA U CHOCOOHOCBIO 0OBACHAMb €20 pesyibmanivbl npu-

MEHUMENIBHO K l’ZpOQb@CCUOHLUZbHOZZ dessmenbHOCmu

IIK-5 — cnoco0HOCTHIO BblﬁlflpaTb H NIPUMEHATHb COOTBETCTBYKOIIIME METOABI MOA€EIUPOBa-
HHUA (l)l/l3l/l‘leCKI/IX, XUMHUYICCKUX U TEXHOJOTHYECCKHUX MPOECCOB

3HaTh Memoobl MAMeMamu4ecKo2o MO@QJZUPOGGHM}Z memaiypeudecKkux 00bexmos u
MEXHON02UYECKUX NpoYyeccos

YMeTh UCNONL308AMb MEMOObl MAMEMAMUYECKO20 Moc)eﬂupogaHuﬂ memaiirypeuve-
CKUX 00BEKMO8 U MEXHOIO2UYECKUX npoyeccoes

Brnanets HABbIKAMU UCNONIL30BAHUS CINAHOAPMHBIX NPOSPAMMHBIX CPEOCmE INEeKMPOH-
noix mabauy «EXcely ons paspabomxu mamemamuueckux mooenetl

I1K-11 - roTOBHOCTBHI0 BBISIBJISATH 00bEKTHI ISl YJIYYIIEHUS] B TEXHUKE U TEXHOJIOTHHU

3HaTh aghgpexmuenvie sapuanmsl YCMpaneHus He0OCMamKo8 KOHCMPYKYUU Memai-
JIypeuiecko20 azpe2ama u CO8epUIeHCMB08AHUS MEXHOI02UYeCK020 npoyecca

YmMmeth 8bIABNAMYL dhexmusHble apuanmvl YCmpaHeHus HedoCmamKo8 KOHCMPYK-
Yuu Memanniypeuiecko20 azpe2ama U CO8ePUIeHCMEOBAHUSL MEXHONOSUUECKO20
npoyecca

Bnagers HAaBbIKAMU BbIAGNIEHUS IPDEKMUBHBIX 8APUAHMOE YCMPAHEHUS HeOOCMAMKO8

KOHCMPYKYUU memajitypecudecKkoco azpezcama U CO6EPULIEHCMBE08ARUA MEXHON0-
cu4ecKoco npoyecca




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mmas TpyI0eMKOCTh TUCIUTUINHBI COCTaBIsIeT 4 3a4eTHbIC enquHuIbl 144 akaa. 4aca, B TOM YHCIIE:

— KoHTakTHas padota — 10,9 akan. gaca:

— ayauTopHas — 8 akaj. 4acos;
— BHeayauTopHas — 2,9 akaj. Jaca;

— caMocTosTenbHas padora — 124,4 akan. yaca,
— TMOJATrOTOBKA K dK3aMeHy — 8,7 akaj. Jaca

1
AyauTopHas s ’g JE
KOHTaKTHas pabota % 9 T OE
T o
B aKaJl. yacax N dopma TeKylero KOHTpOJIs S £ 4
Paznen/ Tema 2 ( ) B Bun camocrositensHOM p ym P g 5o
5 O yCIIEBaEMOCTH H s
TVCIUATUTHHBI < . : =i paboThI . 2z o
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1. [onsTne maTemaTuyecko momenu, o0-| 3 0,5 15  |CamocTtosiTenbHOE U3yUEHUE CobecenoBanue OIlIK-4-3
M€ TPUHITAITEI M ATAITBI €€ MTOCTPOSHUS TUTEpaTypHI 1TK-5-3y6
2. BpIlUMCIUTENBHBIA SKCIIEPUMEHT U aleK-| 3 1 30  |CamocTosITEN HOE U3YUYCHHE CobecenoBanue 1IK-5-3y8
BAaTHOCTh MOJIEJEN JIATEPATYPBI
3. [lpumeHEeHHWE YHUCICHHBIX METOJOB Jyist| 3 1 421 39,4 [[loaroToBka K JiabopaTOpHOU pa- Jlaboparopuas padota OIIK-4-
aHaJM3a M pacueTa IpPOLECCOB, MPOTEKaro- 6ote. IlogroroBka K KOHTPOJIb- KonrtponsHas pabora 3y6
IIUX TP [IPOU3BOJICTBE U 00pabOTKe MeTal- HOM paboTe 1IK-5-3y8
JIOB U CIUIABOB 1IK-11-3y8
4. MeTo/1bl pelIeHus CONPSKEHHBIX 3a7a4 3 1 20  |CamOCTOATEIIEHOE U3yUEHHE CobecenoBanue 1IK-5-3y8
MTEpaTyphl 1IK-11-3y8
5. [loctaHOBKa W TyTH PEUICHUS ONTHMHU3A-| 3 0,5 20  |CamOCTOSTEIIEHOE N3YyUEHHE CobecenoBanne ITK-5-3y6
[IMOHHBIX 3a/1a4 TMTEpaTyphl 3amra KOHTPOJIBHOM 1IK-11-3y8
paboThl
HToro mo tucuunjinHe 4 421 124,4 JK3aMeH




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jns peanuzanuu npeayCMOTPEHHBIX BHIOB y4eOHOI paboThl B KauecTBe 0Opa3oBaTeib-
HBIX U MH(OPMAIIMOHHBIX TEXHOJOTHHA B MPENoAaBaHUMU JUCHUIUIMHBI «MoaenupoBaHue mpo-
[ECCOB U OOBEKTOB B METAJUTYPTUU» HCIONb3YIOTCS TpaJAULMOHHAS W HMH(POPMAIOHHO-
KOMMYHMKAI[MOHHAsl TEXHOJIOTHH.

Jlexuuu MpoXoJAT Kak B TPAAUIMOHHOW MH(POpPMAIMOHHON (opMe, Tak U B (opMe JieK-
UHAN-BU3YyAJIM3aLHN C UCIIOJIb30BAHUEM IPE3EHTALIMI B BUJIE BUIECOMATEPUAIOB.

Ha naGopaTopHBIX 3aHATHAX C UCHOJIb30BAaHHUEM MEPCOHATIBHBIX KOMIIBIOTEPOB BBIMOJIHS-
I0TCS UHIUBUAYaAJIbHbIE 3aJaHUs 110 U3y4yaeMOMY pas3zeiny AucuuIuingsl. [Ipu npoBenennn 3ans-
TUW UCTIONB3YETCsl METOJ KOHTEKCTHOTO 00Yy4eHHs, KOTOPbI MMO3BOJISIET YCBOUTH MaTepHall Imy-
TEM BBISIBJICHUS CBSA3EH MEXy KOHKPETHBIM 3HAHUEM U €r0 IpUMEHEHUEM. Pe3ynbTarhl BbINOII-
HEHHBIX 3aJ]aHH 3aIIUIIAI0TCS U MOBEPraloTCsl KOUIEKTUBHOMY OOCYXICHHUIO C BBISBICHUEM U
aHAJM30M MTPOOJIEMHBIX CUTYaIUH.

Temaruka KOHTPOJIbHOI pabOThl CTPOro UHANWBUyaIbHA, OHA 33J]a€TCSI MPEIOIaBaTEIEM C
Y4E€TOM MHTEPECOB 00YYaroIlerocs ¢ MPUIEIOM Ha MPEACTOSIIYI0 BBITYCKHYIO KBaJlU(UKaIM-
OHHYIO paloTy.

CamocrosTenbHas paboTa CTyIeHTOB HEOOXOMMa MPH MOJTrOTOBKE K JIGKIHAM, Jabopa-
TOPHBIM 3aHATHSIM, KOHTPOJIbHON paboTe U UTOTOBOM aTTecTalluu B (hopMe IK3aMeHa.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CaMOCTOATEIbHOI padoThl 00y4ar0 M XCH

[To aucnumiune «MojaenupoBaHHE MPOLIECCOB U OOBEKTOB B METAJLTYPIHU» MPETYCMOT-
peHa ayTUTOpHAsI M BHEAYTUTOPHAsI CAMOCTOSTENIbHAS paboTa 00yJaromuxcsl.

AynuTopHas caMmocCTosiTeNlbHasi paboTa CTYAEHTOB IpearojaraeT BbINOJIHEHUE jabopa-
TOPHOI U KOHTpPOJIbHOM paboT. JlabopatopHast paboTa BBINOJHSETCS Ha KOMIBIOTEPE B AJIEK-
TPOHHBIX TabsmIax «Excely.

IIpumep nadopatopHoii padoTHI.

C ucnonap30BaHUEM METOJla MATEMAaTUYECKOTO MOJIEIUPOBAHUS U3YyUUTh BIMSHUE HA JJIU-
HY JIYHKH JKHJIKOTO MeTaJlla B CIsI00BOM HEMPEPhIBHOIUTON 3ar0TOBKE IBYX (PaKTOPOB: TOJIIIH-
HBI OTJINBAEMOH 3aTOTOBKHU M TEMIIEpAaTyphbl METaJlIa B IpoMexXyTouHoM Kosiie MHJI3.

Teopernyeckas 4acTb

MakcumanbHask NPOTSKEHHOCTh JTYHKHU KAJKOIO METAJJIa B HENIPEPBIBHOJIUTON 3arOTOBKE

MOJKET OBITh OIpeseseHa o gpopmyine
1)

=7,-V

2HC M AKC 3 make !
rac LW vake HaI/I6OHBI_Ha$I JJINHA J'IYHKI/I, M;
2-3 — HpO)IOJ'DKI/ITeJ'II)HOCTI) 3aTBep)1eBaH1/1${ 3aroToBKHu, MHUH,
Mmare — MAaKCHUMaAJIbHAas1 CKOpOCTB BBITATHUBAHUS 3arOTOBKU U3

KpUCTAJIIIN3aTOpa, M/MHH.

HpOIIOJ'DKI/ITeJ'IBHOCTL 3aTBCPACBAHUSA cs100BOI HCHpCpBIBHOHHTOﬁ 3aroTOBKH paCCYUTLI-

BacTCs COTJIaCHO 3aBUCHUMOCTHU )

a 2

7, i
3

rae d — ToJIIMHA OTJIMBACMOM 3arOTOBKHU, MM;
K, — koopurmenT 3aTBepeBaHUs CTaIH, MM/MHIH®,

B dopmyne (2) Bennunna ko3 duiinenTa 3aTBepACBaHUs CTATN 3aBUCUT OT BETUYMHBI T1C-
perpesa cranu B npomexxyrouHoM kosuie MHJI3 Hanx TemnepaTypoil IMKBUAYC M pacCUNThIBa-
€TCsl 0 YPaBHEHUIO

k, =30-0,2At 3)

nep !

At

nep



rae — BEJINUMHA neperpesa crany, °C.

B ananu3upyemoil 1ByX(akTOPHON 3aBHCUMOCTH JUTHHBI JIYHKH JKUIKOTO METala OJHOM
U3 HE3aBUCHUMBIX TIEPEMEHHBIX SIBIISIETCS TEMIIEPATypa CTAlld B MIPOMEKYTOYHOM KOBIIIE, ITO3TO-
My B dopmyiie (3) 1enecoodpa3Ho HCTOIb30BaTh CISAYIOIICE BIPAXKEHHUE:

Atnep = tnK B t/luKﬁ’ ! (4)

rae L, —Temmeparypa cramm B mpoMexyTouHOM KoBiie, °C;
aure — TEMIIEpATypa JIUKBUAYyC cTany, °C.

Temneparypa JIMKBUIYC CTaIH 3aBUCUT OT XUMHUYECKOTO COCTaBa METajlla U PACCUUTHIBA-
eTcs mo popMmyIie

t . =1539—73[C]-12[Si]-3[Mn]-30[S] - 28[P]-1[Cr] -
—35[Ni]-7[Cu]-3[Al], )

rae 1539 — remnieparypa 3aTBepAeBaHus UUCTOrO kenesa, °C;

73; 12; 3; 30; 28; 1; 3,5; 7; 3 — BeNMUYHHBI CHIKEHUS TEMIIEPaTyPhI
3aTBepCBaHUS JKeJie3a MPU BBEJICHUU B HETO OJHOTO
HPOIICHTa, COOTBETCTBEHHO, YIIIEPO/1a, KPEMHHUS,

Maprasua, cepsl, pocdopa, Xxpoma, HUKEIs, MEIH U
amomunus, °C/%;

[C], [Si], [Mn], [S], [P], [Cr], [Ni], [Cu], [Al] — conepsxanue B cTanmy,
COOTBETCTBEHHO, YIJIepoJia, KPEMHHsI, MapraHIia, Cephbl,
docdopa, Xxpoma, HUKEIIS, MEIH, ATFOMUHHS, Y.

Benuuunbl TeMmeparypsl CTald B IPOMEXYTOUYHOM KOBIIE IPEBBILIAIOT TEMIIEPATYpy
JIMKBUJlyC HAa IPUHUMAaEMbIE 3HAUEHUS BEIIMUMHBI [IEpErpeBa MeTasuia.

B ¢opmyne (1) BennunHa MakCHUMaJIbHOM CKOPOCTH BBITSTMBAHUS 3arOTOBKHM U3 KpUCTa-
JIM3aTopa MOKET ObITh BBIYUCIIEHA IO (hopmyIie

=[155-0,01t, —t )]V (6)

p )
rne V, —pabodas CKOpPOCTh BHITSATHBAHUS 3aTOTOBKH U3
KpUCTAITN3aTOpa, M/MHH.

VJ'l akc

PaGouast ckopoCcTh BBITATHBaHUS 3ar0TbOBI<I/I paccuuThIBaeTcs 1o popmyiie
a+
v, =k, ==10°, ()
V4 \
a-b
re K — K09 (HUITMEHT CKOPOCTH BHITATUBAHMUS, M2/MHUH;
a,b — TonmuHa ¥ MKMpPHUHA 3arOTOBKH, MM.

Pexomenmyrotces crneayromniue 3HaueHus KodhPpuimenTa CKOpOCTH BHITATUBAHUS :

Craib K, , M>/MUH
VYrnepoaucTas 0OBIKHOBEHHOTO Ka4eCTBa 0,20
VYrnepoaucras kauecTBeHHast U HU3KoJerupoanHas 0,16
CpenHe- 1 BBICOKOJIETMPOBAaHHAS 0,14

OO0s3aTenbHBIM yCIIOBHEM Oe€3aBapHilHON ra3oBOM pe3KH HENPEPhIBHOIMUTONW 3aroTOBKH
ABIISIETCS COOJIIOJICHUE COOTHOIIECHUS

Lolc/waxc <09
[<09, (8)

M

L, - Mertayuryprudeckas jymmaa MHJI3, m.
BaeaynutopHas camocTosiTenbHast paboTa 00y4aromuxcsi OCYIIECTBISIETCS B BHJIE M3yde-
HUS JIUTEpaTypbl 110 COOTBETCTBYIOLIEMY pa3fielly ¢ IpOopabOTKOM MaTepuaslia U BBITOJHEHMS
KOHTPOJBbHON paboTsl. KoHTposibHas paboTa BBIMONHAETCS 10 WHIUBHIYaIbHOMY 33aHUIO CO-

IJIACHO TeMAaTHKe, 3aJaBacMOl IperoaBaTelieM W MPHBEACHHON B CICIYIOIIEM pasjene pado-

rac

7



4ell mporpaMMBl. Y CIIeHIHAs 3alIUTa PEe3yIbTaTOB KOHTPOJIBHON pabOTHI SBIISIETCS 00s13aTeIbHON
JUISL TOITYCKa K DK3aMEHY.

IIpumep KOHTPOJILHOI padoOTHI.

Marematuueckoe MOAEIMPOBAHUE MPOLIecca JISTUPOBAaHUS CTalld B KOBIIE (peppomMapraH-
nem. CMoenupoBaTh 3aBUCMMOCTD pacxofa ¢eppomMaprania oT CoAep KaHusl MapraHiia B roTo-
BOM CTaJIM M BEJIMYMHBI €0 yrapa s nojydeHus ctaiu Mapku 0912 B KUCTIOpOIHOM KOHBEpTE-
pe BMecTuMOocThiO 370 T.

HeoOxoaumslie U1 pacueToB JIaHHbIE BHIOMPAIOTCS CAMOCTOSITENIBHO.

TeopeTnueckas 4acThb
Pacxon ¢eppociinaBa B cTanepa3inBOYHBIN KOBII paCCUUTHIBACTCA IO POpMyIIE:

s 100G, (EL-[E})
® [E], - (100-U,)

rne Gg— pacxon ¢eppociiasa, T;

Gy — Macca MeTalia, T,

[E]c — coneprxanue snemMeHTa B 331aHHOM Mapke ctaiu, %o,

[E]v — octaTouHOE coepkaHue IEMEHTa B METAJIJIC B KOHIIE POYBKH, %0;

[Elp — conepxanue 3nemenTa B peppociuiase, %;

U.— yrap s1eMeHTa pu pacCKUCICHUN WK JierupoBanud, %0.

Conepxanue Mapranna B cranu mapku 0912 ompenensiercss U3 Mapo4YHUKA KUCIOPOIHO-
KOHBEpTEepHOTo 1iexa, nMmeromerocs Ha kapeape MuXT. Beibupaercs Heckonbko (4 — 5) 3Haue-
HUI (KEJaTeJIbHO C TOCTOSHHBIM WHTEPBAJIOM H3MEHEHUS), BKIIOYAIOIINX MHUHUMAIBHYIO H
MaKCHUMAaJIbHYIO BEJIMYMHEI.

OcrtarouHoe coaep)kaHue MapraHila B MeTajjie B KOHIIE IPOAYBKH Iepel BBITYCKOM H3
KOHBEpTepa MPUHIMAETCSI COTIIACHO N3BECTHBIM MPAKTUYECKUM JTaHHBIM.

Jlns nerupoBaHusi MOTYT HCIIOJIB30BATHCS Pa3iIMYHble Mapku (eppomaprania (U3 crpa-
BOYHOMH JIuTEpaTypsl), Hanpumep, PMHu7S5.

BennunHa yrapa sieMeHTa 3aBHCUT OT COACPKaHHS yriiepoja B MeTae.

Bennuuns! yrapa Begymiero ssemenTa (%)
MIPU PAaCKUCIEHUU (JIETUPOBAHUM) CTAJIM B KOBIIIE

. Coneprkanue yriieposia B MeTaljie
Benymnii aiemeHT o
B KOHIIE POAYBKH, %o
$eppocriiasa <0,05 | 0,06 0,10 >0,1
Maprasnern 25-30 20-25 15-20
Kpemuunit 30-35 25-30 20-25
AnroMuHuR 85-90 70 -85 6570

Boibupaercst HeckoabpKo (4 — 5) 3HaYeHHi yrapa MapraHiia ¥ MpOBOJUTCS pacyeT pacxoja
(deppomapraniia mo BILIENPUBEACHHON (Qopmyiie. Pe3ynbTaTel pacueToB MPHUBOIATCA B BHJE
TaOJIMLBI U PUCYHKOB C UX MOJPOOHBIM aHAIU30M.

IIpumepHbIe BONPOCHI 1JIs1 cO0eceJ0BAHMS:

1. Yo Ha3BIBaeTCSA MOIEIBIO?
2. KakoBbl 0COOEHHOCTH MaTEMATUYECKOM MOIEITINA?



3. Kakue ObIBaroT MaremMatuyeckue Mo (TI0 e CO3aHusl, 110 MPUHITUIY TOCTPOCHUS)?
4. B yem cymHoCTh (POpMaNIM30BAHHOTO MOIX0/1a MPU OCTPOESHUU MaTeMaTHYECKOM
Mozenu?

5. Uto Takoe MOJIEeIb THUTIA «UCPHBIN SIITHK»?

6. B yeM 0COOEHHOCTh CTAaTHYECKHUX MOJIENei?

7. Kakuie 0cOOEHHOCTH UMEIOT TMHAMUYEeCKHe MOen?

8. B 4em cymHOCTh coAepKaTeIbHOTO MOIX0a P MOCTPOSHUN MaTEeMaTHIECKOW MOICITH?
9. KakoBa CymHOCTb CTATUYECKUX MOJICNICH B METAJUTYPTHH ?

10. KakoBBI 0COOCHHOCTH TUHAMUYECKOTO MOJICTUPOBAHHUS B METAILTyPTHH?

11. B yem ocoOeHHOCTb MOJIENIeH C pacipeIeICHHBIMH TapaMeTpaMu?



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

OIIK-4 — roTOBHOCTBIO COYETAThH TCOPHUIO U IPAKTHURY JJIA PCHICHUSA UHKCHECPHBIX 3aJ1a4

3HaTh COBPEMEHHBIE METO/bl TEOPETHUECKOTO U JKC- Bonpocs! 1 ipoBeieHus: TEKYIEro KOHTPOJISI U UTOTOBOU
MEPUMEHTAILHOTO UCCIICAOBAHUS MTPOIIECCOB U aTTecTanuu B (popme 3K3ameHa
00BEKTOB B METAJUTYPrUu Urto Ha3bIBaeTCs MOAEIBIO?
KakoBbI 0cOOEHHOCTH MaTeMaTH4YE€CKOM MOIETH?
Kakue ObIBatoT MaTemMaTuyeckue Mojenu (1o UeiH CO3JaHusl, 0 MPUHIUITY TOCTPOCHHUs)?
B yem cymuOCTh (hopMaIM30BaHHOTO MOIX0/1A TIPY TOCTPOCHUN MaTEeMAaTHYECKOM
Mojenu?
YmMmeth MIPOTHO3UPOBATh BO3MOYKHOCTh PEIICHUS HH- Tematuka KOHTPOIBHOM PabOTHI IO MaTEMaTHYECKOMY MOECITUPOBAHUIO
JKEHEPHBIX 3a/1ay B METaJUTypPTruu METaJUTyPTHUYECKHUX MPOIIECCOB
MareMatuueckoe MOAECIMPOBAHUE MTPOIIECCA BOCCTAHOBIIEHUSI KOHBEPTEPHOT'O IIUIAKA.
Marematnueckoe MOACIMPOBAHUE MPOIECCa BAKYYMHOTO PACKUCIICHHS METaJLIA.
Bnaners METO/JaMH HCCJICIOBAHUSI U CIIOCOOHOCTBIO [Tpumep KOHTPOIBLHOM PaOOTHI:

OOBSCHATH €ro pe3yiabTaTbl NIPUMEHUTENBHO K
npodeccuoHaIbHOMN 1S TeTbHOCTH

MaremMaTrueckoe MOJEIUPOBaHHE MPOLECCa BAKyyMHOIO packucieHus meramia. CMmone-
JIMPOBAaTh 3aBUCUMOCTb COJIEP’KaHUsl PACTBOPEHHOTO B METaJIE KUCJIOPOAa OT JaBJICHUS B Ta-
30BOM (ha3ze LUPKYISALMOHHOTO BaKyyMaTOpa M COJEpKaHMs yriiepofa B MeTayjle Ipu oOpa-
6otke cranmu Mapku 08HO.

HeoOxonuMmele U1t pacueToB JaHHbIE BHIOMPAIOTCS CAMOCTOSITENIBHO.

Pexomennyemas nureparypa:
1. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopuss ¥ TEXHOJOTHS IIJIaBKU CTalld. —
Marnuroropck: MI'TY, 2000. — 544 c.
2. Konecnukos FO.A., bynanos b.A., CronsipoB A.M. Metannypruueckue TEXHOJIOTHH B BbI-
COKOIPOM3BOJIUTENIFHOM KOHBEPTEPHOM Iiexe: yuebHoe mocobue. — Marauroropck: M3n-Bo
MarnuToropck. roc. TexH. yH-ta uM. ['.11. Hocosa, 2015. — 379c.




IIK-5 — cmoco0HOCTBI0 BblﬁlflpaTb H MPUMEHSATH COOTBETCTBYHOIIIUE METOABI MOAECTHUPOBAHUSA (l)HSH‘leCKI/IX, XUMHUYECKUX U TEXHOJOTNYIECCKUX MMPOLECCOB

3HaTh

MCTOJAbl MATECMATHUYCCKOIO MOACIIMPOBAHUA
MCTAJUTYPTUICCKUX 00OBEKTOB M TEXHOJIOTHYE-
CKHUX IIPOHECCOB

Bormpocs! y1st mpoBeieHNs TEKYIEero KOHTPOJISI 1 HTOTOBOM
aTTecTanuu B popMe dK3aMeHa
Yto Takoe MOJIECTb TUMA «YEPHBIN AIIUK»?
B uemM 0COOEHHOCTh CTATUYECKUX MOJCICH?
Kakue ocoOeHHOCTH HMEIOT TMHAMHYECKHIE MOIEIN?
B yem CyImHOCTh COepKaTeIBHOTO TOIX0/1a IPU IIOCTPOSHUU MAaTEMATHICCKOM MOICITN?

YMmers

UCIIOJIB30BaTh METOAbl MAaTEMATHYECKOI0 MO-
JEJIMPOBAHMSI METAJUIYpPru4ecKuX OOBEKTOB U
TEXHOJIOTMYECKUX MPOLECCOB

TemaTnka KOHTPOJIBHOM pabOTHI 10 MATEMATUYECKOMY MOJIETUPOBAHHIO
METaJUIypTHYECKHX IPOLIECCOB

MaremaTHueckoe MOJEIMPOBAHKE MTPOLIECCa UCTEUEHHs! AyThsl U3 BEPXHEH KUCIOpOIHON yp-
MBI B KOHBEpTEPE.
MatemaTuueckoe MOJAEIMPOBAHUE
KOHBEPTEPHOU IIABKE.
MaremaTHueckoe MOJeIUpOoBaHue Ipouecca (GOpMUPOBAHUS MAKPOCTPYKTYpPhl HEHPEPHIBHO-
JINTOM 3arOTOBKH.

nmpooecca OKHCICHHA MapraHia B  KHCIOPOJAHO-

Bnanets

HaBBIKAMH HMCIOJB30BAHMS CTaHAAPTHBIX MPO-
IPaMMHBIX CpPEACTB D3JEKTPOHHBIX TaOJIuUI]
«Excely nans pa3paboTKM MaTeMaTH4ecKux
MoJieei

[TpriMep KOHTPOJIBHOM pabOTHI:

MaremaTnueckoe MOJEIMPOBAaHUE INIPOLECCAa OKHMCIEHUS MapraHiia B KHUCJIOPOJHO-
KOHBEpTEpHOU 11aBke. CMOJENIUpOBaTh 3aBUCUMOCTh OCTATOYHOI'O COZEpKaHUS MapraHia B
MeTaJlJIE OT COJAEPKAaHUSA MapraHiia B UyT'yHe 1 OCHOBHOCTH LTaka Juis ycnosuit MMK.
HeoOxonuMmele U1t pacueToB JaHHbIE BHIOMPAIOTCS CAMOCTOSITENIBHO.

Pexomennyemas nureparypa:
1. Konecuuxos 0.A., bynanos b.A., CronspoB A.M. Metannypruueckue TEXHOIOTHH B BbI-
COKOIIPOM3BOIUTENILHOM KOHBEPTEPHOM Iiexe: yuebHoe mocobue. — Marauroropck: M3n-Bo
MarnuToropck. roc. TexH. yH-ta uM. [.11. Hocosa, 2015. — 379c.
2. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopuss U TEXHOJIOTHsS IUIABKU CTAIU. —
Marnutoropck: MI'TVY, 2000. — 544 c.

IIK-11 - roTOBHOCTBIO BBISIBJISITH 00bEKThI JJISA YAYIHICHUS B TEXHHKE U TEXHOJIOTMH

3HaTh

3¢ (exTrBHBIE BapuUaHThl YCTPaHEHUS HEAO-
CTaTKOB KOHCTPYKLIMH METAJUTyprU4eCcKOro
arperata M COBEpPILEHCTBOBAaHUS TEXHOJOTH-
4ECKOr'0 IPoLecca

Bomnpock! 115t mpoBeAeHUs TEKYIIET0 KOHTPOJISI 1 UTOTOBOM
aTTectanuu B (hopMe IK3aMeHa
KaxoBa cyImHoOCTb cTaTH4eCKUX MOJIEIEN B METAJUTYpruu?
KakoBbl 0COOEHHOCTH THHAMUYECKOTO MOJICTUPOBAHUS B METAILTYyprun?
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B gyem ocoOeHHOCTH MOCIICH ¢ pacpeIeICHHBIMH ITapaMeTpaMu?
[TodyeMy mapameTpbl MOJICIIA MOTYT OBITh pacrpeacIeHHbIMU?
KakoBa 0c00eHHOCTS, UMHUTALIMOHHBIX MOEJIEI?

B ueM cymHOCTh pa3iIuyHBIX YUCICHHBIX METO/I0B?

Uem oTInMYaroTCs pa3IunyHble METObI ONTUMHU3AIIHN ?

TemaTnka KOHTPOJIBHOM PabOTHI 10 MATEMATUYECKOMY MOJIEITUPOBAHHIO
METaJUIypruYeCcKUX IPOLIECCOB
MaremMaTHueckoe MOJEIUpOBaHKE Mpoliecca NIIaKkooOpa3oBaHUs B KOHBEpTEpe ¢ KOMOMHUPO-

YMmets BBIABIIAAITH () (PEeKTUBHBIE BapHaHTHl yCTpaHe- | BAHHOW MPOJTYBKOW KHUCIOPOIOM CBEPXY U aprOHOM CHH3Y.
HUS HEJOCTAaTKOB KOHCTPYKLUHU METaulypru- | MatemMaTnueckoe MOAEINPOBAHUE ITPOLECCA PACKUCICHUS CTAIIN.
YEeCKOro arperaTa M COBEpPUICHCTBOBAHUS TeX- | MaTeMaTHYeCKOe MOJICIIMPOBAHUE MPOLIECCa BAKYYMHON 00padOTKU MeTaia
HOJIOTUYECKOTO IIpolecca MatemaTnueckoe MOJEIUPOBAaHUE IIpoLecca IPOAYBKM MeTalllla B KMCIOPOJAHOM KOHBEpTEpE
CBEpXY
MaremaTHueckoe MOJeMpoBaHKe Ipolecca OKUcieHus (Gocdopa B TyroBoi CTaslelIaBUIb-
HOM IIEYH.
[Tpumep KOHTPOJIBHON pabOTHI:
MaremMaTrueckoe MOJEIMPOBaHHE Mpolecca OKUCIeHus gocdopa B IyroBoil crayeruia-
BUIbHOHN meun. CMOAETMPOBaTh 3aBUCUMOCTh OCTATOYHOTO cojepkaHus ¢ochopa B MeTasie
nepeJl BBIITYCKOM U3 arperara oT cojepskaHust gocdopa B JIoMe U OCHOBHOCTHU IIIJIaKa IpHU pa-
Biagers HaBbIKaMU BbIsBIEHUS 3((eKTUBHBIX BapuaH- | 6ote ¢ 30 % J0Ma B METANTNYECKOM HIMXTE.

TOB YCTpPAHCHUA HCAOCTATKOB KOHCTPYKIHHU
MCTAJUTYPITUYCCKOI'0 arperata M COBCPLICH-
CTBOBAHUA TCXHOJIOTHYCCKOTO ITpoLecca

Heobxoaumeble 17151 pacueToB JaHHBIE BRIOUPAIOTCS] CAMOCTOSTEIBHO.
Pexomennyemas nureparypa:
1. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopuss U TEXHOJIOTUS IUIABKU CTAU. —
Maruuroropck: MI'TY, 2000. — 544 c.
2. Konecnukos FO.A., bynanos B.A., CronsipoB A.M. Metamnypruueckue TEXHOJIOTHH B BbI-
COKOIPOM3BOJIUTENIFHOM KOHBEPTEPHOM Iiexe: yuebHoe mocobue. — Marauroropck: M3n-Bo
MarnuToropck. roc. TexH. yH-ta uM. ['.J1. Hocosa, 2015. — 379c.

12




0) Ilopsinok mpoBeneHUs] NMPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld W KPUTEPHH
OLICHUBAHUS:

[TpomeskyTouHas aTTecTalys no JucHUIIMHEe « MoaenupoBaHe NpoLeccoB U 0ObEKTOB B
METAJUTyPrUM» BKIIIOYAET TEOPETUUYECKHUE BOIPOCHI, TIO3BOJISIONINE OICHUTh YPOBEHb YCBOCHUS
00y4aroIyUMuUCs 3HAHUH, U MPAKTUUECKUE 3a/laHusl, BBIABIAIONINE CTENEHb C(hOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

OK3aMeH IO JaHHOM MUCLHUIUIMHE MPOBOJAUTCA B YCTHOH (opMe IO 3K3aMEHALMOHHBIM
OwiiertaMm, KaKIblii U3 KOTOPBIX BKJIIOYAET JBa TEOPETUYECKUX Borpoca. [Ipu oneHke 3HaHuil Ha
9K3aMEeHe 00s3aTeIbHO YUYMTBHIBAECTCS OLEHKA, MOJydeHHas OOydyaroIMMCsl paHee IpH 3aluTe
UH/IMBUIYAJIbHOW KOHTPOJBHON pabOTHl MO MAaTEMaTHYECKOMY MOJICIUPOBAHUIO KOHKPETHOTO
TEXHOJIOTUYECKOTO MpoLecca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLECHKY «OTJIMYHO» (5 0aioB) — OOYYarOLIHIACS IEMOHCTPUPYET BBICOKUII YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMATHIECKOE U TITyOOKOe 3HaHUe y4ued-
HOr'0 MaTepualia, CBOOOJHO BBINOJIHAET MPAKTHUECKUE 3a/laHUsl, CBOOOAHO ONEepUpYyeT 3HAHMS-
MU, YMEHUSIMH, IPAMEHSET UX B CUTYAIMSIX OBBIIICHHON CIIOKHOCTH;

— Ha OLEHKY «Xxopomo» (4 6amra) — oOy4aronuiicss 1eMOHCTPUPYET CPeIHUIl YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHHsI, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCSI HE-
3HAYUTENIbHbIC OIINOKH, HETOYHOCTH, 3aTPYJHEHUS [IPU aHAIUTUYECKUX ONEepalusiX, nepeHoce
3HAaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «yI0BJIETBOPHUTEIbHO» (3 Oaiuia) — o0yJaroIuiics: AeMOHCTPUPYET IOPOro-
BBl YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUI: B X0/JI¢ KOHTPOJIBHBIX MEPOIPHUATHH JOIMTyCKa-
IOTCSI OILMOKH, MPOSBIISAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUN, YMEHUH, HaBBIKOB, 00y4JaronIMics
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMH U YMEHUSIMH TPU HX
IepeHOoce Ha HOBbIE CUTYaINH;

— Ha OIIEHKY «HEeY/[AOBJIETBOPUTEIbHO» (2 Oayia) — oOyJaroniuiicss JeMOHCTPUPYET 3HA-
HUs He Oonee 20% TEOpEeTHUECKOro MaTepuala, JOMYCKaeT CYIIECTBEHHbIE OUIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHBIE HABBIKH PEIICHUS IMPOCTHIX 3a/1a4;

— Ha OILICHKY «HeyIOBJIeTBOPHUTeabHO» (1 Oayn) — oOydaromuiics He MOKET MOKa3aTh
3HAHUS Ha YPOBHE BOCTIPOHM3BEACHUS M OOBICHEHHS WH(POpPMAIMU, HE MOXKET IOKa3aTh MHTEJ-
JIeKTyaJIbHbIe HaBBIKU PELIEHUs MPOCTHIX 3a7a4.

8 YueOHo-MeTOAMYeCcKOe U HHPOPMALHOHHOE o0ecTieyeHUe TUCHUTLTHHBI

1. Jleymun, 1. O. MoaenupoBaHue mpoueccoB U 00bEKTOB B MeTautypruu : yuebnuk / 1.0O.
Jleymun. - M. : ®opym : HUL[ UHOPA-M, 2019. - 208 c. - (Bricuiee oOpa3oBanue: baka-
naBpumar). - ISBN  978-5-16-101315-1. - Tekcr : onexrponnbri. -  URL:
https://new.znanium.com/catalog/product/1012428

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. Kyuepsies, b. B. MonennpoBanue mpoueccoB 1 00beKTOB B METAUTypruu. MoenupoBaHue u
ONTUMM3AIIMS MPOLIECCOB JUCTOBOM MpokaTku : ydeOHoe mocobme / b. B. Kyuepses, B. b.
Kpaxr, II. }O. CoxonoB. — MockBa : MUCUC, 2009. — 63 c. — TekcT : anekTpoHHbIi // Jlanb
: DIIEKTPOHHO-OnOMoTeynas cuctema. — URL: https://e.lanbook.com/book/116998

2. Kyuepsies, b. B. MonenupoBaHue mporeccoB # 00EKTOB B METAJUTYPIHH : ydeOHOe ocodue /
b. B. Kyuepses, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. r.]. — Yacts 1 : Mo-
JISIAPOBAHKE W ONTHUMH3AIUS TeXHOJIOTHYecKuX cucteM — 2004, — 62 ¢. — TekcrT : JIeKTpoH-
HbIl // JlaHb : anekTpoHHO-OnbmoTeunas cucrema. — URL: https://e.lanbook.com/book/116999
3. bekapeBuu, A. A. IadopmarimoHHbIe TEXHOJOTUHA W aBTOMAaTH3AIMs B METAJUTYPTUH : y4eO-
Hoe mocobue / A. A. bekapesuy, 0. JI. MutkeBuud. — Mocksa : MUCHUC, 2012. — 71 c. —
Texcr: onextpoHHsni// Jlamp :  snekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/116712



https://new.znanium.com/catalog/product/1012428
https://e.lanbook.com/book/116998
https://e.lanbook.com/book/116999
https://e.lanbook.com/book/116712

4. CronsipoB, A. M. TexHOIOTHYECKHE pacUeThl IO HEMPEPHIBHOW PAa3IMBKE CTaIH : ydeOHOE
nocobue / A. M. Cronsipos, B. H. CenuBanoB ; MI'TVY. - [2-e uzn., moarot. no med. usa. 2011
r.]. - Marauroropck : MI'TV, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tuTy:. skpa-
Ha. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true (mara obOpamenus: 04.10.2019). - MakpooObekT. - TeKCT : IEKTPOH-
HBIH. - CBegeHus goctynHbl Takke Ha CD-ROM.

B) MeroauyecKue yKa3zaHus:

1. CromsapoB A.M., bynanoB b.A. MartemaTnueckoe MOJETUpOBaHHUE IBYX(AKTOPHOU 3aBHCH-
MOCTHU JUIMHBI JIYHKH JKUJKOTO MeTajlla B CIsI00BOM HEMpepbIBHOIMUTOMN 3arotoBke: MeTtoauye-
CKHe yKa3aHMA K J1abopaTtopHoil paboTe mo aucuuiuimHe «MoaennpoBaHie MpoLeccoB U 00beK-
TOB B METAJUTYprum» Jisi cTyAeHToB crenuanbHocTH 22.03.02. Marauroropck: ®I'bOY BIIO
«MI'TY», 2016. 8 c.

2. CenuBanoB B.H., CromsipoB A.M. OmnpeneneHue TEXHOJOTMUECKUX MapaMeTpOB Pa3sIMBKU
cranu Ha cisitooBoit MHJI3. MarnuToropek: ®I'BOY BITO «MI'TY», 2016. 20 c.

3. CemuBanoB B.H., Cronspo A.M. OmnpezneneHue TEXHOJOTMUECKUX MapaMeTpOB Pa3jIMBKU
ctanu Ha coproBoid MHJI3. Marautoropck: ®I'BOY BIIO «MI'TY», 2016. 22 c.

r) Ilporpammuoe o6ecnneuenue u UHTepHeT-pecypcehi:

Haumenoanue [10 Ne norosopa Cpox neicTBUs TMLIEH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 or 17.09.2007 OeccpouHo
FAR Manager 10_}3860HH0 PACPOCTPAIIEMOC | 56 - cpouro
7Zip CBOOOIHO pacrpocTpaHsemMoe | OeccpodHo

HNHuTepHeT-pecypcesl
— HammonansHas uHpOpMaIMOHHO-aHATUTHYECKAs cucTeMa — Poccuiickuil MHAEKC HaydHOTO
nutupoBanus (PUHII). — URL: https://elibrary.ru/project risc.asp.
— ITouckonas cucrema Axanemus Google (Google Scholar) — URL: https://scholar.google.ru/.
— Nudopmanmonnas cucrema — EnnHoe okHO noctyna k nHopmannoHHsiM cuctemMam — URL:
http:window.edu.ru/.
— @ezepanbHOE TOCYJAPCTBEHHOE OlO/PKETHOE YyupexaeHue «dDenepalbHbIi MHCTUTYT MPO-
MBIIIEHHON COOCTBEHHOCTHY. — Peskum nocryma: https://www1.fips.ru/

9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne JUCHUMIIMHBI

MaTCpI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT!

Tun u Ha3BaHUE ayAUTOPUHU OcHaleHue ayJuTopun

VYyeOHast ayquTopus ais TexHuueckue cpencTBa 00ydeHus, CiyKalye 11 IpeacTaB-
IIPOBEJIEHUS 3aHATUI JeHus yuyeOHoM nHpopManuu 60JIbIION ayAUTOPUH: MYJIbTH-
JIEKIMOHHOTO THIa MeAUHbBIE CPeACTBa XPAHEHUS, IEpeJaul U IPEICTaBICHUS

yueOHoit nHpopmanuu. Crenuann3upoBaHHas Medeb

YyeOHast ayTuTOpus At Kommnbrotepraas Texuuka ¢ nakerom MS Office, ¢ moakimoue-
MIPOBEICHUS JIAOOPATOPHBIX | HUEM K ceTH «MHTepHET» M C JOCTYIIOM B DJICKTPOHHYIO HH-
3aHSATUH (dbopMaImoHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.

Crnernuanu3upoBaHHasi MeOEIb
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https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://education.polpred.com/
https://www1.fips.ru/

VYueOHas ayuTopus s
IPYIIOBBLIX U UHAUBUY-
QJIBHBIX KOHCYJIbTAIUH, Te-
KYIIIETO KOHTPOJIS ¥ TIPO-
MEXXYTOYHOH aTTecTaIuu

Kommnerotepras texuuka ¢ makerom MS Office, ¢ moakimoue-
HHEM K ceTH «VIHTepHET» | C IOCTYIIOM B JIEKTPOHHYIO HH-
bopManroOHHO-00pa30BaTEIbHYIO CPEIY YHHBEPCHUTETA.
Criernanu3upoBaHHas MeOeb

Tlomenienue qjst caMOCTO-
SITEIbBHOU PabOThI

Kommbrorepnas Texuuka ¢ nakerom MS Office, ¢ monkiroue-
HHEM K ceTH «VIHTepHEeT» ¥ C TOCTYIIOM B JIEKTPOHHYIO WH-
(bopMaIrmoOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.
CrienManu3upoBaHHasi MeOeb

ITomenienue nus XpaHeHUs
U TPOo(HIAKTHIECKOTO 00-
CITy>KMBaHUsI y4eOHOro
o0opyoBaHUs

Crienmanu3upoBaHHas MeOeb.
WHCcTpyMEHT 11 pOoHIIaKTHKHU J1a00PAaTOPHBIX YCTAHOBOK
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