MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienune moarorosku/cnenuaibHocth: 14.04.01 SinepHas 3HepreTuka u Temiopunka

HanmenoBanue oopa3oBarteibHoii nporpammbl: Ilpukiaagnast GpuzMka miia3Msl M yNpaBiasieMblil TepMoOsiIepPHBIT
CHHTe3

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHUe - MATHCTPaTypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
MATHHUTOIVIASMEHHAS ASPO/IUHAMUKA

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM .
Yacrsb, popmMupyemMas ydyacTHUKaMHU 00pa30BaTe/IbHbBIX OTHOLIEHUI

NPOrpaMmblI:
Ne qucumnuInHbI 10 yyeOHOMY B1.U.11.01.01
IJIAHY: e
TpyaoeMKOCTb B 3a4eTHBIX 3 cemecrp - 4;
eIMHMIIAX:

Yacos (Bcero) no yueoHomy 144 waca

IUIAHY:

Jlekuuu 3 cemectp - 32 yaca;

[pakTnyeckue 3aHATHSA

3 cemecTp - 16 yacos;

JlabopaTopHble pa6oThI

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

Koncynbranumn

3 cemecTp - 2 yaca;

CamocrosiTesbHasi padora

3 cemectp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaXxX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYaf:

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

JK3aMeH

3 cemectp - 0,5 yaca;
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IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu BuTopnH B.A.
HpeHOI[aBaTeJ'IL WaenTudmKaTop Rddb73621-BitiurinVA-2c905102 B.A. BI/ITIOpHH
(1OIKHOCTB) (moanuce) (pacuudpoBka
TIO/AITUCH)
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
PYKOBOHHTCHB o a CEP&‘AEHMH o BJﬂﬂE‘ﬂbLLE U3n man MB.
00pa3oBareIbHOM Brageney TyKalleBCKMiA M.B. .
IIpOrpaMMbI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab J-[yKaH_[eBCKI/II/I
(JI0JDKHOCTB, y4EHasi CTEIIeHb, yYEHOe (moanuce) (paciudpoBKa MOIIHCH)
3BaHKE)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

3aBeyIOIIMI BBITYCKAIOIICH g rev— Tlenos AB.
Ka(bez[pbl * MO ¢ MpeHTudmkaTtop R72c90f41-DedovAV-d71cc7f4 A.B. I[CHOB
(JI0JDKHOCTB, y4EHasi CTEIIeHb, yYEHOe (moanuce) (paciudpoBKa MOIIHCH)

3BaHKE)



1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI
Heab ocBoeHUs] IMCHUILVIMHBI: V3yueHue (PU3MKO-TEXHUYECKUX OCHOB MAarHUTOIUIa3MEHHOU
aspoauHaMuku (MITA) 1 ucrnonb30BaHus MIIA3MEHHBIX TEXHOJIOTUH B aBUALIUU
3agauu AMCHMIIMHBI
- U3y4eHue (PU3MKH ra3oBOro JIEKTPUUYECKOT0 pa3psi/ia B BBICOKOCKOPOCTHOM BO3AYIIHOM
IIOTOKE;
- U3y4eHHEe IPUHLUIIOB YIPAaBJIECHUS BO3AYLIHBIM IIOTOKOM BOJIU3H JIETSILUX TEJI C TIOMOIIbIO
BHEIIIHUX 3JICKTPOMAarHUTHBIX IOJIEH;
- IpUOOpETEHNE HaBBIKOB IPUHATUS U 000CHOBAHUS KOHKPETHBIX TEXHUYECKUX PEIEHUH IpH
MOCJIEIYIONEeM KOHCTPYUPOBAHUH JIEMEHTOB TUIa3MEHHBIX U TeIIO()U3NYECKUX YCTAaHOBOK.

dopmupyembie y 00y4Jaromerocss KOMNeTeHIUH 1 3aIUIaHUPOBAaHHbBIE Pe3y/IbTAThl 00y4eHUsl 110
JUCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKeHHs] KOMIIeTEHIMI ;

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIeTeHIMH HHAUKATOPA 10CTHKEHMSI
KOMIeTeHINH

[IK-2 Cnocob6en npumensts | M/1-5nk-2 3Hakom ¢

paCuICTHO-TCOPCTHICCKUC TCXHOJIOTHYCCKUMHU

MCTOJBI U nponeccamMmu, MpoOTCKaromrMn
OKCIICPUMCHTAJILHBIC B INIa3BMCHHBIX YCTAHOBKAX
HaBBIKH HCCJICAOBaHUA Pa3JIMYHBIX TUIIOB

IIPOLIECCOB, UCIIOIb3YEMBIX
B ATOMHOM 3HEPTEeTHUKE,
TEPMOSIACPHBIX
HCCIIEIOBAHUSX,
IJIa3MEHHBIX YCTaHOBKAX

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON MporpamMme
[Tpuxmnannas ¢gu3uka mua3Mbel U yOpaBiseMblii TepMosiaepHblii cuHTe3 (nanee — OITOII), HampaBneHus
noarotoBku 14.04.01 Snepnas »sHepreTMka W TeruioQuU3WKa, YpPOBEHb OOpa30BaHUS: BBICIIIEE
o0Opa3oBaHHe - MaruCTpaTypa.

TpeOoBaHMs K BXOJHBIM 3HAHHUSM U YMEHHSIM:

- 3HaTh AUCHUIUINHBL «HOCTpaHHBIN A3BIKY, «KOMIIBIOTEpHBIE TEXHOJIOTHUH B S/I€PHOI SHEPreTUKU
u Teriodusukey, «Ipudopsl U TEXHUKA HKCTIEPUMEHTay, «MeToAbl JUATHOCTUKH TUTa3MBbI»,
«M3myyaTenpHbIe CBOMCTBA U CIIEKTPOCKONUS HU3KO- U BBICOKOTEMIIEPATYPHOM IIIIa3MbD»

PesynbTarsl 00yueHus, Moiny4eHHbIe IPYU OCBOEHUH TUCLUUIUIMHBI, HEOOXOAUMBI NIPU BBINOJIHEHUN
BBIITYCKHOM KBaIU(PUKALMOHHON pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUTLTMHEI COCTABISCT 4 3a4eTHBIX eqUHUIBL, 144 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/Tembl g =| =«
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TIOJIOKEHUS 12 3 6 - - - - - - - 6 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
MarHUTOIUIA3MEHHON IToBTOpEHNE MaTepuaa Mo pasaety
A9POAMHAMUKH "OCHOBHBIE NIOJIO’KEHUSI MArHUTOIJIA3MEHHOM
1.1 | OcHOBHBIC TOJOKEHUSI 12 6 - - - - - - - 6 - a’poauHAMUKH"
MarHUTOIUIA3MEHHON Camocmoamenvhoe usyuenue
a3pOANHAMUKHI meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"OCHOBHBIE TIOJI0)KEHUSI MAarHUTOIIJIa3MEHHOM
ad9POJMHAMUKH"
H3yuenue mamepuanog 1umepamyprbix
UCHIOUHUKOB:
[1], ctp. 217 — 226
[2],Tn. 4
2 T"azopaspsgaeie 22 8 - 2 - - - - - 12 - Ilodzomoeka K meKyuiemy KOHmMPOJIio:
MPOLIECCH B IToBTOpEHNe MaTepuaa Mo paszaety
ra30BO3/IYIIHBIX "T"a30opa3psAHbIC TPOLIECCHI B TA30BO3/YIIHBIX
MOTOKax noTokax"
2.1 T"azopaspsgaeie 22 8 - 2 - - - - - 12 - Iloozomogka domauinezo 3adanua:

TPOIIECCHI B
Ta30BO3YIITHBIX
IIOTOKax

IToxroToBka OMAaINIHETO 3aJaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccHoHaNbHBIX 3aa4. JlomanrHee 3a1aHne
BBIIAETCA CTYACHTAM I10 H3YYEHHOMY B pa3iene
"T"a3opaspsigHbIe TPOIIECCHl B Ta30BO3IYIITHBIX
norokax" Matepuaiy. JIOMOJIHUTETBLHO
CTYZIEHTY HEOOXOANMO M3YUHTh JIUTEPATypy U
pa3o0parh npUMepHI BHIIOIHEHNUS 1TOI0OOHBIX
3aganuid. [IpoBepka nomarrHero 3a1aHus
TIPOBOJINTCS 110 MPECTaBICHHBIM THChbMEHHBIM
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pabotam.
Iloozomoeéxa K KOHmMPOJIbHOIUL pabome:
N3yyenune MaTepuanoB mo pasaeny
l"azopaspsigHbie IpoIecchl B Ta30BO3IYIIHBIX
MOTOKAaX ¥ MOJITOTOBKA K KOHTPOJIBHOI padoTe
IloozomosKka K npaKkmuuecKum 3aHamusim:
U3yyenue MaTepuana mno pasaeny
"T"a30pa3psiaHble IPOIECChl B Ta30BO3IYIIHBIX
MoToKax" IMOATOTOBKA K BBITTOJHEHNIO 3aIaHHI
Ha TPAKTHYECKHUX 3aHATHIX
Camocmoamesibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOTHUTEIHHOTO MaTepralia 1o pasaery
"T'a30pa3psiaHble IPOLECCH B Ta30BO31YILHBIX
morokax"
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], ctp. 96 — 98, 225 — 296

YnpasneHue
XapaKTePUCTUKAMHU
oOTeKaHus

22

12

3.1

VYupasnenue
XapaKTepUCTUKAMH
oOTeKaHHA

22

12

IlodzomogKa K neKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"YrpaBieHue XapakTepUCTHKaMA O0TeKaHus"
Ilod2omoeka domauinezo 3adanusn:
[MoaroroBka goMaIiHeTo 3a1aHKS HAIIPpaBIeHa
Ha OTPabOTKY YMEHUI pelIeHus
npodeccnoHANBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"YrpasieHue XxapakTepuCTUKaMu 00TeKaHus "
Marepuainy. JloNnoJIHUTENBHO CTYACHTY
HEOO0XOIMMO U3YyYUTh JUTEPATYpPy U pa3o0path
MIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka goMaIHero 3aaHus MPOBOIUTCS IO
MIPECTaBICHHBIM MTUCHBMEHHBIM paboTaM.
Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
W3yuenne maTepuana no pasaeny "YnpasieHue
XapaKTepUCTUKaMU 00TeKaHus" OATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH HA MPaKTHYECKUX
3aHATHAX

Camocmoamensroe usyyenue
meopemuyiecko20 mamepuana: zyuenue
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JOIIOJTHUTEIEHOTO MaTepHaa 1o paseiy
"YnpasieHue xapakTepUCTHKaMA OOTeKaHns"
H3zyuenue mamepuanog 1umepamypHsix
UCHOYHUKOG:

[1], cTp. 183 — 224

3KCHepI/IMeHTaHLHHe n
YHUCJICHHBIC MCTOIbI
HCCJIICAOBAHUA
MarHUTOIIa3MEHHOM
AOPOAMHAMUKHA

52

10

12

30

4.1

9KCHepI/IM€HTaHLHHC n
YHUCJIICHHBIC MCTOIbI
HCCJIICAOBAHUA
MarHUTOIUIA3MEHHOM
a3pOaANHAMUKHN

52

10

12

30

Iloozomoeka K mekywiemy KOHMpPOJio:
[ToBTOpEHUEe MaTepuaa mo pasaeny
"DKcnepUMEeHTaNbHbBIE U YUCICHHBIE METOIbI
HCCJIEeIOBAaHUI MAarHUTOIIA3MEHHOM
a’poruHaMUKN"

Iloozomoexa domawnezo 3a0anus:
[MoxroToBka AOMAITHETO 3aJaHUS HAIIpaBJICHA
Ha OTPabOTKy YMEHUH pemieHus
npogecCHOHANBHBIX 3a1a4. /loManiHee 3a1aHme
BBIIACTCA CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"DKcnepUMEeHTaIbHBIE H YUCICHHBIE METO/IbI
HCCJIeIOBaHUs MarHUTOIIJIa3MEHHOM
adpoaMHaMUKH" MaTepuaty. JonoJTHUTENTEHO
CTYJICHTY HEOOXOIUMO U3YyUUTh JTUTEPATYPY U
pa3o0paTh MPUMEPHI BHIMTOTHEHHUS TIOA00HBIX
3amaruil. [IpoBepka qOMaIIHEro 3a1aHus
MIPOBOUTCS IO TPEACTABICHHBIM TICEMEHHBIM
paboTtam.

Ilo0zo0moeKka K npakmuueckum 3anamusam:
Wzydenne maTepuana mo pa3ueny
"DKcnepUMEeHTaIbHbBIE U YUCIEHHbBIE METO/IbI
HCCJIeIOBaHUS MarHUTOIIJIa3MEHHOM
a9POJMHAMUKH" TIOJITOTOBKA K BBHITIOJTHEHUIO
3a/laHui Ha MPAKTUIECKUX 3aHATUAX
Camocmoamebnoe uzyuenue
meopemuueckozo mamepuana: VIzyienue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"DKcnepUMEeHTaIbHbBIE U YUCIEHHBIE METO/IbI
HCCJIETIOBAHUS MAarHUTOIIa3MEHHOM
a3POJUHAMUKH"

H3yuenue mamepuanos 1umepamypHslx
UCHLOUHUKOB:

[1], cTp. 96 — 98

DK3aMeH

36.0

0.5

335




Bcero 3a cemectp 144.0 32 - 16 - ‘ 2 - ‘ - 0.5 60 ‘ 335

Hroro 3a cemecTp 144.0 32 - 16 2 - 0.5 93.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padotsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aesaam
muctumuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. OcHosHble non0JHCenUs MAZHUMONIA3ZMEHHOU A9POOUHAMUKU

1.1. OcHOBHBIE 10JIOKEHNS MarHUTOIUIA3MEHHON a3pOIMHAMUKH

OO6mas xapaktepuctuka npeamera. OCHOBHbIE MPOOJIEMBI M TOIXOJbI K HX PEIICHUIO.
OyHIaMEHTANBHBIC W TPUKIIATHBIC aCMEeKTHl. DJIEMEHTHI (DU3MYECKON ra30lMHAMUKH. Y paBHEHUS
coxpaHeHus. TepMoaWHaMUKa pealbHBIX Ta30IUIa3MEHHBIX TOTOKOB. Kpurepuu momolus.
BzaumopeicTBie ¢ TOBEPXHOCTHIO TBEPBIX TEN. BA3KOCTh M TEINIONPOBOAHOCTD. Y JAPHBIE BOJIHBI.
OOBEMHBIC CHIIBI W TTOABOJA dHEpruu. [ eHepanus BUXPEBBIX MTOTOKOB U WX ABOJIOIUA. TeYeHUs B
KaHajax.

2. FCIS’ODCBD}IOHble npouyeccsl 6 2030603()VWHblx nomokax

2.1. T'a30pa3psaHbIe MPOLECCH B Ta30BO3AYIIHBIX TOTOKAX

DJIEKTPUYECKUI pa3psia B BBICOKOCKOPOCTHOM ra30BOM MOTOKE. XapaKTEPUCTUKHU U MMapaMeTPhbl
paspsiaa MOCTOSHHOI'O TOKa B ra30BOM MOTOKE. ["a30pa3psigHbie IpoLecCchl Kak HCTOYHUK 00bEMHBIX
Bo3zelcTBuil. DddexThl BHemHero MarHutHoro mois. MI'J[ cumer m MI'J] mpeoGpa3oBaHue
SHEPTUH UMITYJIbCA.

3. anaeﬂeHue Xapaknmepucmuxkamu obmexkanus

3.1. YopaBiieHue XapakTepHUCTUKaMH OOTCKaHHUSI

VYrpaBieHue OOTEKaHHEM TeJI C T[OMOIIBK) BHENIHUX JJICKTPUYECKUX, MArHUTHBIX H
SJICKTPOMArHuTHBIX nozaeit. IlmazMeHHbBIE B MAaroHuTOruHApOJMHAMHUYCCKUC aKTYaTOPhI. YHpaBHCHI/Ie
npoleccaMy B ra30-TOIUTMBHBIX MMOTOKaX. IHTeHCH(UKAIUS CMEIIEHHsI, KOHTPOJIb BOCIUIAMEHECHUS
U cTabuiuzanus ropeHusi B ObICTpO MPOTOYHBIX KaMepax CropaHusl. 3anbUIEHHbIE ra30II1a3MEHHbIE
MOTOKH BO BHEITHUX JICKTPUYCCKUX M MATHUTHBIX MOJISX.

4. DxcnepumenmanbHvle U YucaeHHble Memoobl UCCIe008aAHUL MACHUMONIA3MEHHOU
aA3POOUHAMUKU

4.1. DxcriepuMeHTaIbHbIE U YUCIICHHBIE METObI UCCIIEAOBAHMS MArHUTOIIA3MEHHOM
a3pPOIMHAMUKHU

OcHoBHble  3KcriepuMeHTanbHble  Meroabl  MIIA.  Omnpenenenue  konedartenbHOW U
MOCTYNATEJIbHOW TeMIIEpaTyp B ILIa3ME€ HMMITYJBCHOTO pa3psiia B BHICOKOCKOPOCTHOM IIOTOKE W3
aHajgn3a OTHOCHUTEJIBHOTO pacrpesesieHus BO30YKIEHHBIX MOJIeKyl a3oTta. l3mepenwue
pacrpelneneHus  IUIOTHOCTM — ra30oBOTO  IIOTOKAa  METOJOM  CKOPOCTHOM  ONTHYECKOU
untepdepomerpun. M3mepeHnue pacmpeneneHruss CKOPOCTH IMOTOKAa BOJM3UM OOTEKaeMOro Tena
metonoMm PIV. UncnenHoe MoaenupoBaHrue 00TeKaHUs Tell ¢ JOKaTbHBIMU 30HAMU SHEPTOMOBO/IA.
Ousnueckue npuHiunel MIJI u OT'JI mpeoOpazoBanust sHeprum motoka. MIJ] meroms
yrpaBieHus: o0TekanueM Tel. OCHOBHBIE TEOPETHUECKHUE MOJEIH WM MOAXOMAbI, HCIOIb3yeMbIe B
YUCIIeHHOM MojenupoBanun MITA  skcniepumenToB. KoHIENus KOMIUJIEKCHOTO pPacyeTHO-
TEOPETUYECKOTO U IKCIEPUMEHTATBLHOTO HMCCIEI0BaHUS MHOTO(PAKTOPHBIX U MHOTOMAcCIITaOHBIX
SIBJIEHUW U MPOLIECCOB.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Onpenenenue koneOaTENbHON U MOCTYNATEIBHON TEMIIEpaTyp B IJIa3Me UMITYJIBCHOTO
pa3psiia B BHICOKOCKOPOCTHOM ITIOTOKE U3 aHAJIM3a OTHOCUTEIBHOTO pPacpeIesICHUs
BO30Y>KJICHHBIX MOJIEKYJI a30Ta;
2. 3mepenue pacnpeeseHns MI0THOCTH ra30BOro MOTOKAa METOI0M CKOPOCTHOMN
ONTUYECKOI NHTEPHEPOMETPUH;



3. U3mepenue pacripeiesieHnsi CKOPOCTH MOTOKa BOJIM3U o0TekaeMoro Tena Mmeroaom PIV.

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEeyCMOTPEHO

3.5 KoncyabTanum

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxnaenue  MarepuajgoB 1o  keiicam  paszmena  "OCHOBHBIE — TIOJIOKEHUS
MarHMTOIUIa3MEHHON a3pOIMHAMUKH"

2. OOcyxneHue wmaTepHalioB 10 Keiicam paszaena "[azopaspsaHbie  mpomecchl B
ra3oBO3JIyIIHBIX TOTOKax"

3. OOcyxaeHue MarepuajioB IO Keiicam pasfena "YmpaBiaeHUE XapaKTEPUCTHKAMU
oOTexaHus"

4. OOcyxaeHue MaTepuHalioB MO KelicaM pazjaena "ODKCHepUMEHTAIbHBIE WU YHCICHHBIC
METO/Ibl UCCIIEOBAHMUS MAarHUTOIIA3MEHHOM a3poIMHAMUKA"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3anaHupOBaHHBIE PE3YJIbTAThI
00y4eHUS 10 JUCIUITIIHE
(B COOTBETCTBUH C pa3ziesioM 1)

Kongl
WH]JIUKaTOPOB

Howmep pasaena nucuunivHbl
(B cooTBercTBHM C 11.3.1)

1 | 2 | 3 | 4

O1neHo4HOE CPEeICTBO
(T ¥ HAUMEHOBAHUE)
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOUYHAS aTTeCTANMS 1O JUCHUIIMHE

Orzamen (Cemecmp Ne3)
Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM M AK3aMEHAIIMOHHOM COCTABJISIONINX

I[pumeuyanue: ONieHOYHBIC MAaTEPUANTBI IO JUCIHUILIMHE TPUBEIEHBI B (DOH/IE OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANUYECKOE OBECIHHEYEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHBbIE H3TAHNS

1. Paiizep, 1O. I1. ®usuka razosoro pazpsaa / FO. I1. Paiizep . — 3-e uzn., nepepad. u gom . —
Honronpyaustii : Matemtekt, 2009 . — 736 c. - ISBN 978-591559-019-8 .;

2. Jlaapay JI. /1., Jludpmmun E. M.- "Cratuctuueckas ¢pusuka", (5-e usa., crep.), UsnarenbcTo:
"OU3MATIJIUT", Mocksa, 2001 - (616 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2230.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrneyeHue:
1. CHO "IIpomereit";

2. Office;

3. Windows;

4. Maitna BuneoxondepeHium.

5.3 UnrepHeT-pecypchl, BKiIWYas npodeccuoHaIbHble 6a3bl JAHHBIX U HH()OPMAIMOHHO-
CIIPABOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. Baza naunbix Web of Science - http://webofscience.com/

6. ba3za maunbix Scopus - http://www.scopus.com

7. HanoHanbHas 3JIeKTPOHHAs1 OmdmoTeka - https://rusneb.ru/

8. 9BC "KoncyabsTanT cTrygenra' - hitp://www.studentlibrary.ru/

9. Daexkrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

10. MopTaa oTKpHITHIX AaHHBIX Poccuiickoii dexepanuu - https://data.gov.ru

11. ba3a oTKpBITHIX JaHHBIX MUHUCTEPCTBA TPY/Ia U COUUANBbHOI 3aUThHI PD -
https://rosmintrud.ru/opendata

12. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA H
conuaabHoi 3aumtbl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
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13. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOT0 pa3Butus PP -
http://www.economy.gov.ru
14. ba3a oTKpbITBIX JaHHBbIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
15. DnexkTponHas oTkpbIiTas 06a3a naHHbIX '"'Polpred.com O630p CMU" -

https://www.polpred.com

16. Undopmanmnonno-cnpapoynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

17. HanmmoHaIbHBIH MOPTAJ OHJIaiH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
18. OpunuanbHbIid caiT @e1epajbHOr0 areHTCTBA M0 TEXHHYECKOMY PeryJHpOBaHUIO U

MmeTpoJioruu - http://protect.gost.ru/
19. OTkpwbiTasi yHuBepcuTeTckas nnpopmauunonnasi cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITVIMHBI

Tun noMemeHunst Homep ayauropun, OcHanenue
HAaUMCHOBaHHE
VY4eOHble ayuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUIS IPOBEICHUS BrruncnurensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEpHAS
JICKIMOHHBIX 3aHATHH U naboparopust CeTh C BbIXOJI0OM B MIHTEpHET,
TEKYIIEro KOHTPOJIS MYJIbTUMEIUIHBINA TPOCKTOP, YKa3Ka Jia3epHas,
MHOTO(YHKIIMOHAIBbHBIN LIEHTP, CEPBED,
KOMITBIOTEP MEePCOHATBHBIN, IPUHTEDP, HAOOPHI
JEMOHCTPAIIMOHHOTO 000PYIOBaHUS
Y4eOHble ayIuTOpUN A-110, CTOJI TIPENOIaBaTEelIsl, CTOJI KOMITBIOTEPHBIH,
JUTSI TIPOBEICHUS BrruucnurenbHas CTYJI, IOCKa MHTEPAKTUBHAS, KOMITbIOTEpHAS
MPAKTUYECKHUX 3aHATUH, naboparopust CeTh C BbIXOJI0M B MIHTEpHET,
KP u KII MYJIbTUMEIUNHBINA TPOEKTOP, YKA3Ka Jla3epHas,
MHOTO(YHKIIMOHATBHBIN IIEHTP, CEPBED,
KOMITHIOTEP MEPCOHATBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHHUS
VY4eOHble ayiuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUTS IPOBEICHUS BreruncnurensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIBIOTEPHAS
MPOMEKYTOUHOMN nabopaTtopus CEeTh C BBIXOJIOM B MHTEpHET,
aTTecTaluu MYyITBTUMEAMMHBIN POEKTOP, YKa3Ka JiazepHas,
MHOTO()YHKITHOHAJIBHBIN IIEHTP, CEPBEP,
KOMIIBIOTEP MEePCOHATBHBIN, TPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS
[Tomemenus aiis A-110, CTOJI IIPENOIaBaTelis, CTOJI KOMIIbIOTEPHBIH,
CaMOCTOSITEIIbHOU BrruucnurenbHas CTYJI, IOCKa HHTEPAKTUBHAS, KOMITBIOTEPHAS
paboTsI naboparopust CeTh C BbIXOJ0M B lIHTEpHET,
MYJIbTUMEAUNHBIN TPOEKTOP, YKa3Ka Jla3epHas,
MHOTO(YHKITMOHATILHBIN IIEHTP, CEpBEp,
KOMITHIOTEP MEPCOHATBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHHUS
[Tomemenus st A-208, Kpeciio pabouee, pabodyee MECTO COTPYIHHKA,
KOHCYJTBTUPOBAHUS [IpenonaBarenbckas CTON, mKad ISt TOKYMEHTOB, KOMIIBIOTEpHAS

CeTh C BbIXOZOM B MIHTEpHET, KOJIOHKH,
KOMIIBIOTEP NEPCOHAIbHBIN, IPUHTED

ITomemenus s
XpaHEeHHs
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

A-025, KnamoBka
71a00paTOPHOTO
o0opymoBaHUs

cTelIax, 000py0BaHKE CHEMAIN3UPOBAHHOE
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

MarsuTomnia3MeHHas AOPOANHAMUKA

(Ha3BaHME AUCIUILINHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

Bua npoMexkyTouyHoil aTTecTanMu — JK3aMEH.

Nunekc
Howmep KM:
Paznen aucuunianHb
pazaena Henens
KM:
1 OCHOBHBIE TOJI0KEHUSI MAarHUTOIUIA3MEHHON a3pOJMHAMUKU
11 OCHOBHBIE TOJI0KEHUSI MAarHUTOIUIA3MEHHON a3pOJUHAMUKU
2 ["a3opa3psaHble MPOLECChl B Fa30BO3/YIIHBIX TOTOKAaX
2.1 ["a3opa3psaHble MPOLECChl B Fa30BO3/IYIIHBIX TOTOKAaX
3 VYnpaBieHue XapakTepuCTUKaMU O0TEeKaHus
3.1 VYnpaBieHue XapakTepuCTUKaMu O0TEeKaHus
4 DKcrepruMeHTATbHBIE M YHCICHHBIE METO bl MCCIIEIOBAaHUS MarHUTOTIIIa3MEHHOM
a’pOJIMHAMUKH
41 DKcrepuMeHTATbHBIE M YHCIICHHBIE METOBI HCCIIEIOBAHNS MarHUTOIIa3MEHHOU

AOPOAMHAMUKHU

Bec KM, %:
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