MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.04.01 SinepHas 3vepreruka u Temiopuznka

HanmenoBanue oopa3oBarteibHoii nporpammbl: Ilpukiaagnast GpuzMka miia3Msl M yNpaBiasieMblil TepMoOsiIepPHBIT
CHHTE3

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
MATHHUTOIVIASMEHHAS ASPO/IUHAMUKA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacthb 00pa3oBaTebHOI N
Yacrtsb, popMupyeMasi y4acTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHUH

NMPOrPaMMBblL:

Ne qucHMIUIMHBI 10 y4eOHOMY B1.4.11.01.01
TUIAHY:

TpynoeMKOCTh B 3a4€THBIX 3 cemecrtp - 4:
eIMHNIAX:

Yacos (Bcero) no yueoHomy 144 vaca

IUIAHY:

Jlexuuu 3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
IIpoBepounas padora
JomalniHee 3a1aHue
KoJss1okBHYM

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu BuTopnH B.A.
[IpenomaBaTelib NaerTbnratop Rddb73621-BitiurinvA-2c905102 B.A. buttopun
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%IKOBOI[HTeHL o CeeneHua o Bnagensue L3N M3U M'B.
00pa3oBaTCIIbHOU Braeney TyKaLeBCKMiA M.B. .
HpOFpaMMBI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab HyKaI_HeBCKI/H/I
(OJIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHKE)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

3aBeyIoNIuil BhIMyCKaroen g rev— Tenos AB.
Kadeapbl * MOl ¢ NaerTbnratop R72c90f41-DedovAvV-d71cc7ia A.B. Jlenos
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacmudpoBKa MOIIHCH)

3BaHKE)



1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Heab ocBoeHust AUCHUNIMHBI: M3ydeHue (PU3MKO-TEXHUYECKUX OCHOB MAarHUTOILIA3MEHHOM
aspoauHaMuku (MITA) 1 ucnoab30BaHMs MIA3MEHHBIX TEXHOJOTUM B aBUAITUU
3agaun QM CHMILINHBI
- U3y4eHHe (PU3UKU Ta30BOTO AIEKTPUIECKOTO pa3psiaa B BEICOKOCKOPOCTHOM BO3IYIIIHOM
IIOTOKE;
- U3YYCHHE MIPUHIIUIIOB YIIPABICHUS BO3IYIIHBIM ITOTOKOM BOJU3HU JIETSAIIUX TEJ C TOMOIIBHIO
BHEIITHUX JICKTPOMArHUTHBIX TTOJICH;
- IPUOOPETEHNE HABBIKOB MPUHSATHS 1 000CHOBAHUS KOHKPETHBIX TEXHUYECKHUX PEUICHUH MPU
MOCJICTYIONIEM KOHCTPYUPOBAHUHU JIEMEHTOB TUIA3MEHHBIX U TEIIOPU3NUECKUX YCTAaHOBOK.

dopmupyembie y 00y4aronierocsi KOMNneTeHIMH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHIIH HH/IHKATOPA T0CTHKEHHSI
KOMIeTeHIIHH

[1K-2 Cnioco6en npumensaTs | MJI-5mk-2 3HakoMm ¢ 3HaTh.

pacYeTHO-TEOPETHUECKUE TEXHOJIOTHYECKUMU - OCHOBHBIC ITIOJIOKCHHA

METOJIBI 1 [IPOLIECCAMH, IPOTEKAOIMMY | MATHUTOILIA3MEHHO# a59POANHAMUKH;

DKCIIEPUMEHTAJIbHBIE B IIJIJA3MEHHBIX YCTAHOBKAX - 0 I'a30paspAAHBIX IIPOLECCAX B

HAaBBIKH MCCIIEJOBAHUS Pa3IMYHBIX TUIIOB Ia30BO3YIIHBIX IIOTOKAX.

IIPOLIECCOB, UCIIOJIB3YEMBIX

B AaTOMHOM 2HEPTeTHUKE, yMeTB:

TEPMOSIAEPHBIX - BO3/ICIICTBOBATh HA XapaKTEPUCTUKHU

HUCCIECOOBAHMSIX, oOTeKanus;

[IJIa3MEHHBIX YCTAHOBKAaX - INTaHKPOBATP U IIPOBOJIUTH
AKCIIEPUMEHTAJIbHBIE U YHNCICHHbIE
MCCIJIEIOBaHMSI MAarHUTOIIJIA3MEHHOM
a’pOJIMHAMUKH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

HucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON Mporpamme
[Tpuxnannas ¢u3uka mia3Mbel U yOpaBiseMblil TepMosiaepHblil cuaTe3 (nanee — OITOII), HampaBneHus
noarotoBku 14.04.01 Snepnas »sHepreTmka W TeruiohuU3WKa, YpPOBEHb OOpa30BaHUS: BBICIIEE
o0Opa3oBaHHe - MarucTpaTypa.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHHAM:

- 3HaThb JUCHUIIIIMHBI: «I/IHOCTpaHHHﬁ A3BIK), ((KOMHLIOTepHBIe TCXHOJIOTHHU B ;{):[epHoﬁ OHEPICTUKU
u TCHJ’IO(bI/I?;I/IKG», «HpI/I60pI)I M TCXHUKA SKCIICPUMCHTA», «MGTOI[BI JUAarHOCTHKU I1JIa3MBbI»,
((I/IBJ'Iy‘-IaTCJ'H:HBIe CBOIMCTBA U CIICKTPOCKOIINA HU3KO- U BLICOKOTCMHCpaTypHOI\/'I IJ1a3MbI»

Pe3ynbrarel 00yueHus, MOJTy4EHHbIE IPYU OCBOEHUH THUCHUIUIMHBI, HEOOXOIUMBI IPU BBITOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TTOJIOKEHUS 12 3 6 - - - - - - - 6 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MarHMTOIUIa3MEHHOU [ToBTOpEeHue MaTepuaa no paszaety
a3pOJIMHAMUKHU "OCHOBHBIE TIOJIO’KEHUSI MAaTHUTOIIA3MEHHOM
1.1 | OcHOBHbIC NOJOXEHUS 12 6 - - - - - - - 6 - a’poJMHAMUKN"
MarHMTOILIa3MEHHOU CamocmoamensHoe usyuenue
a’pOJIMHAMUKHU meopemuueckozo mamepuana: Visyaenue
JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
"OCHOBHBIE NIOJIO’KEHUSI MArHUTOIJIA3MEHHOM
a3POJUHAMUKH"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], ctp. 217 — 226
[2],Tn. 4
2 I'azopaspsiaHbie 22 8 - 2 - - - - - 12 - Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
MpPOLIECCHI B IToBTOpeHue MaTepuaa no paszieny
ra30BO3YIIHBIX "T"a30pa3psAHbIE TPOLIECCHI B Ta30BO3/YIIHBIX
IOTOKAX morokax"
2.1 I"azopaspsaHble 22 8 - 2 - - - - - 12 - Iloozomogka domauinezo 3adanua:
MpPOLIECCHI B [ToaroroBka goMalHero 3a1aHNS HAIIPpaBIeHa
ra30BO3IYIIHBIX Ha OTPabOTKY YMEHHUI pelIeHus
MOTOKaX npodeccnoHABHBIX 3a/1a4. JlomalHee 3aaHue

BBIIA€TCA CTYAECHTaM 110 U3YYEHHOMY B pasjene
"I"a3opa3psaHble IPOLECCH B Ta30BO3AYIIHBIX
norokax" Matepuaiy. JIOMOJIHUTETBLHO
CTYACHTY HEOOXOIUMO U3yUUTH JTUTEPATYPY U
pa300paTs IPUMEPHI BRITOTHEHNS TTOTOOHBIX
3aganuii. [I[poBepka toMamniHero 3agaHus
MIPOBOJIUTCS MO NPEACTABICHHBIM MUCHMEHHBIM
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pabortam.

Iloozomoska K KOHmMPOILHOU pabome:
W3yueHne MaTepHaioB Mo pas3ueity
I"a3opaspsaHbIe IPOIIECCH B Ta30BO3AYITHBIX
MTOTOKaX ¥ MOJATOTOBKA K KOHTPOJBHOI padoTte
IloozomoeKka K npakmuueckum 3anamusam:
Wzyuenne maTepuana 1mo pa3ueiy
"T"a3opa3psaaHbIe MPOIECChHl B Ta30BO3AYIITHBIX
MOoTOKaX" MOATOTOBKA K BBITTOJHEHNIO 3aIaHUI
HA MPAKTHYCCKUX 3aHITHIX
CamocmoameibHoe uzyuenue
meopemuueckozo mamepuana: VI3ydenue
JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aey
"T"a3opaspsigHbIe TPOIECCHl B Ta30BO3IYIIHBIX
norokax"

H3yuenue mamepuanoe 1umepamypHsix
UCMOUHUKOG:

[1], ctp. 96 — 98, 225 — 296

VYnpasnenue
XapaKTEePUCTUKAMH
oO0TeKaHHSA

22

12

3.1

VYupasnenue
XapaKTepUCTHKaMHU
0OTeKaHHS

22

12

Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHne MaTepHuana 1mo pa3naey
"YnpaBieHue XapakTepUCTHKaMA 00TeKaHUs"
Iloozomogka domauinezo 3adanua:
IToxroToBka OMAaINIHETO 3aJaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHne
BBIIAETCA CTYICHTAM I10 U3Y4YEHHOMY B pasjiene
"VrpasieHue XxapakKTepUCTHKaMU 00TeKaHus"
MaTepuany. JJOmoHUTEeTbHO CTYACHTY
HEO0XOIMMO U3yUUTh JUTEPATYPY U pazo0pars
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHH.
[IpoBepka goOMAaIIHETO 3aJaHHS TPOBOTUTCS TI0
MPECTaBICHHBIM TUCBMEHHBIM pa0oTaM.
Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
N3ydenne MaTepuana no pazaeny "YmpasieHue
XapaKTePUCTUKAMH 00TeKaHUs" MMOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha TIPAKTHYECKUX
3aHATHIX

Camocmoamensroe usyuenue
meopemuyieckozo mamepuana: VI3yaenue
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JIOTIOJTHUTENBHOTO MaTepuaa o pasjaery
"VupaieHue XxapakTepuCTUKaMU 0O0TeKaHus "
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[1], cTp. 183 — 224

OKcnepuMeHTaIbHbIE U
YHCIICHHBIE METOBI
HCCIIEZIOBaHNS
MarHMTOIUIa3MEHHON
a3pOAMHAMUKHI

52

10

12

30

4.1

DKCIIepUMEHTAIBHEIC H
YHUCIEHHBIE METOIBI
HCCIIEIOBAHUS
MarHuToIIa3MEHHOMN
a3POJMHAMUKH

52

10

12

30

Iloozomoeka K mekyuwiemy KOHmMpOio:
[ToBTOpeHne MaTepHaa 1mo pa3aeny
"DKCIIepUMEHTAIBHBIE W YACICHHBIE METOIBI
HCCIIEOBAaHM MAarHUTOILIA3MEHHOM
a’poruHaMUKN"

Iloozomoska domauine2o 3adanus:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUIl peleH s
npodecCHOHATIBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"DKcnepUMEeHTaIbHBIE H YUCICHHBIE METO/IbI
HCCIIEOBAaHM MAarHUTOINIA3MEHHOM
a’3poaMHaMUKHN" MaTepuaiy. JlonoJTHUTENBHO
CTYICHTY HEOOXOIUMO U3YyUUTh JUTEPATYPY U
pa3o0paTe MPUMEPHI BHITOTHEHUS TTOTOOHBIX
3amanuil. [IpoBepka qOMaIIHero 3a1aHus
HpOBOI[I/ITCH 110 HpeHCTaBHeHHBIM IIMCBEMCHHBIM
paboram.

Iloozomoska K npaKkmuueckum 3auamusim:
N3yueHnue marepuana no pasjaeiy
"DKCcnepUMEeHTaTbHBIE H YUCICHHBIE METO/IbI
HCCJIeIOBaHUS MarHUTOIIJIa3MEHHOM
a’pOIMHAMUKH" TTOTOTOBKA K BEITIOJIHEHHIO
3aaHU{ Ha MIPAKTUICCKUAX 3aHATHUIX
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOTHUTEIBHOTO MaTepralia o pasaery
"OKCIepUMEHTAIBHBIC H YHCICHHBIC METOIBI
HCCJICIOBAaHUS MarHUTOIIIA3MEHHOM
adPOTMHAMUKH"

H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:

[1], cTp. 96 — 98

DK3aMeH

36.0

0.5

33.5




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

Hroro 3a cemecTp 144.0 32 - 16 2 - 0.5 935

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OchosHble nonodicenus MaeHUMONIA3MEHHOU A2POOUHAMUKU

1.1. OcHOBHBIE TTOJIOKEHUSI MATHUTOILIA3MEHHON a3pOJIMHAMUKHI

O6mas xapakrtepuctuka mpeamera. OCHOBHbIE TPOOJIEMBI W TOIXOJbI K HX PEIICHHIO.
DOyHIaMEHTAIbHBIC W TIPHUKJIAAHBIC aCTICKThI. DJIEMEHTHI (PU3UUYECKON ra30JMHAMUKHU. Y paBHEHUS
coxpaHeHHs. TepMOIWHAMHUKA pEATbHBIX Ta30IJIa3MEHHBIX MOTOKOB. Kpurepun momolus.
B3anMopeiicTBre ¢ TOBEPXHOCTHIO TBEPABIX Tell. BS3KOCTh M TEIIONPOBOAHOCTD. Y IapHBIC BOJHBI.
OOBEMHBIE CHIIBI U MOABOJA PHEepruu. ['eHepainst BUXPEBBIX MMOTOKOB U UX ABONIONUA. TedeHus B
KaHaJlax.

2. FCZS’ODGS’D}ZaHble npoyeccosl 6 261306030VWHle nomokax

2.1. I'azopa3psHbIe TPOLECCH B Fa30BO3AYIIHBIX TIOTOKAX

DNeKTpUUeCKUi pa3psi B BBICOKOCKOPOCTHOM ra30BOM MOTOKE. XapaKTEPUCTUKU U apaMeTpbl
paspsa OCTOSTHHOI'O TOKa B Ta30BOM MOTOKe. ["a3opa3psHble nporeccs Kak HCTOYHUK 00BEMHBIX
Bo3aericTBUil. Dddexrs BHemmHero maruutHoro mnois. MIJL cumer m MI'JI mpeoOpa3oBanue
SHEPruu UMILYJIbCa.

3. Ynpasnenue xapaxmepucmuxamu obmexanus

3.1. YmpaBieHnue XxapakTepucTUKaMHi OOTeKaHUS

VYrupasienne oOTEKaHWEM Tell C TIOMOIIBIO BHEIIHUX DJJEKTPUYCCKUX, MATrHUTHBIX H
ANIEKTPOMArHUTHBIX nosied. [11a3MenHble 1 MAarHUTOTUAPOAMHAMUYECKUE aKTyaToOphl. Y IIpaBleHUE
MPOIIECCaMH B ra30-TOIUTMBHBIX MOTOKaX. MHTeHCHDHUKAIMS CMENIeHNs, KOHTPOJIb BOCIUIAMEHEHUS
U cTabunuzaiys ropeHusi B ObICTPO MPOTOYHBIX KaMepax CropaHus. 3anblUIeHHbIE ra30IIa3MEHHbIE
MOTOKHU BO BHEITHUX SJIEKTPUUCCKUX U MATHUTHBIX TOJISX.

4. Dxcnepumenmanbhvle U YUCIEHHbLE MemoObl UCCIeO08AHUL MACHUMONAASMEHHOU
aA3pPOOUHAMUKU

4.1. DKCIIepUMEHTAIIBHBIE U YUCIEHHBIE METO/IbI NCCIIEJOBAHNSI MATHUTOIIIIA3MEHHOM
a’pPOJIMHAMUKHU

OcHoBHBIE  3KcnepuMeHTanbHble MeToasl  MIIA.  Ompenenenne  kojeOaTenbHOH U
IIOCTYIIATEJIbHOM TEMIIEpaTyp B IUIa3M€ MMITYJIBCHOTO pa3psia B BBICOKOCKOPOCTHOM IIOTOKE W3
aHaju3a OTHOCHUTEIBHOIO paclpenieleHusi BO30YXKAEHHBIX MOJIEKyNn aszora. M3mepeHue
pacrpenesieHdss  IUIOTHOCTM — Ta30BOr0  IIOTOKA ~ METOJAOM  CKOPOCTHOM  ONTHYECKOMN
uHTeppepomerpun. M3mepeHue pacrnpenenseHus CKOPOCTH IOTOKa BOJIM3KM OOTEeKaemMoro Tena
metooMm PIV. UncnenHoe MoaenupoBanrne 00TEKaHUsl TeJl € JOKAJbHBIMU 30HaAMU SHEPromnoBo/Ia.
Ousnueckue npuHmmMnel MIJT u OI'JI npeoGpazoBanust sHepruu mnotoka. MI'J[ meTozs
ynpasieHus: o0TekaHueM Teil. OCHOBHBIE TEOPETHUUYECKHWE MOJEIN M MOAXOMAbI, HCIOIb3yeMbIe B
qyucieHHoM MojenupoBanu MITA  skcnepumenToB. KoHuenmuss KOMIIJIEKCHOTO PacyETHO-
TEOPETUYECKOI0 U AKCIEPUMEHTAIBLHOTO MCCIIEI0BAaHUS MHOTO(PAKTOPHBIX M MHOTOMAcIITaOHBIX
SIBJIEHUW U IPOLIECCOB.

3.3. TeMbl NIPAKTHYECKUX 3aHATHI
1. Onpenenenue KonedaTebHON U MOCTYNATENbHOM TeMIepaTyp B IUIa3Me UMIYIbCHOTO
pa3psaa B BHICOKOCKOPOCTHOM IOTOKE U3 aHAJIN3a OTHOCUTEIBHOIO PacCIpeAeIeHUs
BO30Y>KJICHHBIX MOJIEKYJI a30Ta;
2. 3smepenue pacnpeneneHus II0THOCTH Ta30BOr0 NOTOKA METOOM CKOPOCTHOM
ONTUYECKOI HHTEp(DhEpOMETPHH;



3. U3mepenue pacripeielieHns CKOPOCTH MOTOKa BOIM3K 00TekaeMoro Tena metogom PIV.

3.4. TeMbl 1a00paTOPHBIX padoT
HE NIPelyCMOTPEHO

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOGcyxnenme  MarepuaJioB 1o  Keiicam  pa3nena  "OCHOBHBIE — TOJOXEHUS
MAarHUTOIUIA3MEHHOM a’poIMHAMUKH"

2. OOcyxneHne MaTepualioB 1O Keiicam paszmena "l'azopaspsiiHble  MPOLECCHl B
ra30BO3/yIIHBIX MOTOKaX"

3. OOcyxneHue MarepuajoB N0 Keiicam pasfena "VYmpaBieHue XapaKTEepUCTHKAMH
oOtexkaHus"

4. OOcyxJeHue MaTepuajoB IO Keiicam pazzaena "ODKCHEepUMEHTAIbHBIE W YHCICHHBIC
METO/IbI UCCIIEIOBAHUSI MATHUTOIIA3MEHHOM a3poiuHaMUKU"

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



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

3ariaHupOBaHHbIE PE3YIbTaThl 00y4EHUs

Howmep paznena
JUCUHUILIHBI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

Kongl
10 TUCLMILINHE COOTBETCTBUU C
WHJIUKAaTOPOB
(B cOOTBETCTBUU C pazjesioM 1) n.3.1)
11234
3HaTh:
0 razopaspsiIHbIX MpoLeccax B V512 + Jomamrnee 3ananue/["azopa3psaHbie IpOIECCHI.
ra30BO3/YIIHBIX IOTOKAaX
OCHOBHBI€ ITOJIOKEHUSI MarHUTOIIA3MEHHOMN V512 + HpOBe[iquaﬂ pabota/CrieninanbHble BOPOCH! (PU3NYECKOM
a’pPOIMHAMUKHU ra3oBOM TMHAMUKU
Ymern:
[JIJAHUPOBATh U IPOBOJIUTH Howmamrnee 3ananue/OnpeneneHue kojaedbaTeabHONH U
SKCIIEPHMEHTAIBHBbIE 1 THCIEHHBIE V5.0 + |4 MOCTYNAaTEIbHONW TEMIIEpaTyp B IJIa3ME UMITYJILCHOIO pa3psija,
MCCIEA0BaHUS MarHUTOILIa3MEHHOM ONpeieJICHUE paclpeeieHus INIOTHOCTU U CKOPOCTU Ira30BOT0
a’pPOIMHAMUKHU MOTOKA
BO3/ICMICTBOBATh HA XaPAKTEPUCTUKHU Konnoksuym/Ilnazmennsie 1 MI'J[ aktyaTopsl
o0OTeKaHus U/1-Snk-2 ¥
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. CiennanpHbIe BOTPOCH! (hM3HUuecKoil ra3oBoil nunamuku (IIpoBepounas padbota)

Dopma peanuzanuu: [Tucemennas padora
1. I'a3opa3zpsanbie nporecchl. ([loMamiHee 3a1aHue)
2. Omnpenenenue KonebaTeIbHON M OCTYIATEIFHOM TEMITEpaTyp B IJIa3Me UMITYJILCHOTO
paspsna, onpeieleHre pacpeieeHus INIOTHOCTH U CKOPOCTH ra30Boro notoka (Jomamnee
3aJIaHHE)

Dopma peanuzanuu: YcrHas popma
1. [Tnazmennsie u MI'J] aktyaTops! (KommokBuym)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 ANCHMUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX

B numnmnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE NPUBEIEHBI B (POHAE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Paiizep, 1O. I1. ®usuka razosoro paspsaa / 0. I1. Paiizep . — 3-e uzn., mepepad. u o . —
Honronpyaustit : Uatemnext, 2009 . — 736 c. - ISBN 978-591559-019-8 .;

2. Jlaanay JI. /1., JTupmmn E. M.- "Cratuctuueckas ¢usuka", (5-e usa., crep.), snarenscrso:
"OU3MATIIUT", Mocksa, 2001 - (616 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2230.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecreyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii maket o(h)UCHBIX IPOrpamm;

3. Windows / OnepannonHas cuctema cemeiictpa Linux;

4. Maitnn BuneoxondepeHium.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6udanoTexa oniaiin' -
http://biblioclub.ru/index.php?page=main_ub_red
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3. Hayunasi ssiekTponHas oubauoreka - https://elibrary.ru/

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

5. ba3za nannbix Web of Science - http://webofscience.com/

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

7. HaunoHayibHAasi 3JIEKTPOHHAs1 oubmoTeka - https://rusneb.ru/

8. OBC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

9. Dnexrponnas 6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

10. IopTaa oTKPHITHIX AaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

11. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COLUAIBHOM 3amuThI PO -
https://rosmintrud.ru/opendata

12. Ba3a OTKPBITHIX JaHHBIX NPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA H
connajbHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

13. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus Pd -
http://www.economy.gov.ru

14. ba3a oTKpBITHIX JaHHBbIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

15. DnexkTponHas oTkpbITas 06a3a naHHbIX ''Polpred.com O630p CMU" -
https://www.polpred.com

16. Undopmanmnonno-cnpaBoynas cucrema «Kogexc/Texakcenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

17. HauMoHaXbHBII MOpPTAaJI OHJIAKH 00yyeHus: «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
18. O¢puunanbHblii caiiT @eaepajabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H
MetpoJioruu - http://protect.gost.ru/

19. OTkpbiTas ynuBepcurterckas nngpopmaunontas cucrema «POCCHUSD -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HaMMeHOBaHHe
VY4ebHble ayIUTOPUH A-110, CTOJI MIPENOIaBaTeNsl, CTOJI KOMIIBIOTEPHBIH,
TUTSL TIPOBEICHUS BrraucnurensHas CTYJI, IOCKa HHTEPAaKTUBHAS, KOMIIBIOTEpHAs
JIEKIIMOHHBIX 3aHATUH U nabopaTopus CeThb C BBIXOJIOM B IHTepHeT,
TEKYIIETO KOHTPOJIS MYJIbTHMEIMHHBIN TPOEKTOP, YKa3Ka JiazepHasd,

MHOTO()YHKIIMOHAJIbHBIN LIEHTP, CEpBE,
KOMIIBIOTEP MEPCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOT'O 000PYAOBaHUS

VY4eOHble aynuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUIS IPOBEJICHUS BoruncnurensHas CTYJ, 1OCKa MHTEPAKTUBHAs, KOMIIBIOTEPHAS
MPaKTUYECKUX 3aHATUH, naboparopus CeTh C BbIXOZIOM B MIHTEpHET,
KP u KII MYJIbTUMEIUIHBINA IPOEKTOP, YKa3Ka JIa3epHas,

MHOT0(YHKIIMOHAJIbHBIN LIEHTP, CEPBED,
KOMIIBIOTEP MEePCOHANIBHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUS

VY4eOHble aynuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUI IPOBEJICHUS BoruncnurensHas CTYJ, 1OCKa MHTEPAKTUBHAs, KOMIIIOTEPHAs
MPOMEKYTOUHOMN nmabopaTopust CETh C BBIXOJIOM B MHTEpHET,

aTTecTaluu MYJIBTUMEIUIHBIN IPOEKTOP, YKa3Ka Ja3epHas,

MHOT0(YHKIIMOHAJIBHBIN LIEHTP, CEPBED,
KOMITBIOTEP NEePCOHANIBHBIHN, TPUHTEDP, HAOOPHI
J€MOHCTPALIMOHHOTI0 000PYAOBaHUS

[Tomemenus ans A-110, CTOJI MIPENOIaBaTENs, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOSITENIbHOM BoeruncnurenpHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEpHAs
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paboThl

nabopaTopust

ITomenienus mis

A-208,

CETh C BBIXOZOM B MIHTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,
MHOT0()yHKIIMOHAJIbHBIN LIEHTP, CEPBEP,
KOMIIBIOTEP MEePCOHANBHBIN, IPUHTEP, HAOOPHI
JIEeMOHCTPALIMOHHOI'O 000PYAOBaHUS

KOHCYJIbTUPOBAHUA

ITomenienus miis
XpaHEHHUs

HpenonaBaTeHL CKasd

A-025, KnagoBka

Kpecio padouee, paboyee MECTO COTPYIHHKA,

cToJ1, mKad I JOKYMEHTOB, KOMITbIOTEpHAs
CEThb C BBIXOJOM B IHTEPHET, KOJOHKH,

KOMIIBIOTEP NMEePCOHATILHBIN, IPUHTED

000pyI0BaHUS U
y4eOHOTO MHBEHTaps

J1a00paTOPHOTO
obopymoBaHus

CTeIuIax, 000pyI0BaHKE CIIELUAIN3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MarsuTomnia3MeHHas AOPOANHAMUKA

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 ChenuansHbie BOpockl puznueckoii razoBoi auHamuku (IIpoBepounas pabora)

KM-2 T'a3opaspsiansie npoueccsl. ([lomamHee 3aganme)

KM-3 Ilna3zmennsie u MI'J] aktyatops! (KomiokBuym)

KM-4 Onpenenenue kone0aTeIbHON U MOCTYNATEILHON TeMIIepaTyp B IJIa3Me UMITYJILCHOTO pa3psijia,
OIIpeIeNICHNE paclpeieICHUs TUIOTHOCTH ¥ CKOPOCTH T'a30BOT0 1MoToKa ([oMariHee 3a1anue)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 OCHOBHBIE TIOJI0KEHUSI MArHUTOIUIA3MEHHOW a3pOIMHAMUKA
11 OCHOBHBIE MOJI0XKEHNSI MArHUTOIUIA3MEHHON a3pOJJMHAMUKY |+
2 ["a3opa3psaHble MPOLECChl B Fa30BO3/IYIIHBIX TOTOKAaX
2.1 ["a3opa3psaHble MPOLECChl B Fa30BO3/YIIHBIX TOTOKAaX +
3 VYnpaBieHue XapakTepuCTUKaMu 00TEeKaHus
3.1 VYnpaBieHue XapakTepuCTUKaMu O0TEeKaHus + +
4 DKcIepUMEHTATbHBIE M YHCIICHHBIE METOBI HCCIIEIOBAHMUS
MarHUTOIUIa3MEHHON a3pOJMHAMUKHU
41 DKcIepUMEHTATbHBIE M YHCIICHHBIE METOBI HCCIIEIOBAHUS N
' MarHUTOIUIa3MEHHON a3pOJMHAMUKHU
Bec KM, %: | 16 16 28 40
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