MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHnoBanune o6pa3zoBaTejbHOI nporpaMMbl: HaHOTeXHOJI0TMH H HAHOMAaTepH AJIbI B JHEPreTUKe
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHbIX OTHOIIEHU
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.07
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 6 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 6 cemecTp - 14 yacos;
IIpakTHyeckue 3aHATHSA 6 cemecTp - 42 yaca;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanum 6 cemecTp - 16 yacos;
CamocrosiTesibHasi padoTa 6 cemectp - 103,2 yaca;

B ToM unciie Ha KII/KP 6 cemecTp - 15,7 yacos;
WHas koHTaKkTHasi padoTa 6 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabsHas padora
IIpome:kyTouHasI aTTeCTAINS:

3amuTa KypcoBoii padoThI 6 cemectp - 0,4 yaca;

IK3aMeH 6 cemectp - 0,4 yaca;

Bcero - (0,8 yaca

MockBa 2025



NPOI'PAMMY COCTABMUJI:
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MaKapoB I1.T.

WpenTuduratop

R9a51899%a-MakarovPG-4f257daf]

IL.I". MakapoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Mol ¢

MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnapeney
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10.10. Ily3uHna




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ieap ocBOeHUs] TUCHUILIMHBI. U3YYCHHE OCHOBHBIX 3aKOHOMEPHOCTEH TCUYECHUU B KUIKOCTAX U
razax, M3y4eHrne 0OCOOCHHOCTEH TeUCHHI B Pa3IMUHBIX CPE/Iax MMPH MAJbIX MacuITadax.

3agaun AMCHMIIINHBI

- OCBOUTH OCHOBHBIC 3aKOHBI THAPOJNHAMUKH,
- U3YUUTDb 0COOEHHOCTH IIponecCoOB, CBA3aHHBIX C TCUCHUSAMU )I(PI,HKOCTeﬁ H Ira30B IIpH

HaHOMacIITabax;

- HpI/IO6peCTI/I HaBbIK HMCIIOJBb30BAHUSA U3Yy4Ya€CMbIX 3aKOHOB IIPH aHAJIU3€ IIPOLECCOB,
MMPOTCKAIOIIKUX B PA3JIMYHBIX YCIIOBUAX, B TOM YUCIIC IIPU HaHOMacIITabax.

dopmupyembie y 00y4aronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

OIIK-1 Cnocoben
IIPOBOIMTH
IKCIIEPUMEHTAIHHBIC
HCCIIEIOBAHUS U
TEOPETUIECKOE OIMCAHUE
OCHOBHBIX
TETI0(OU3UIECKUX
IIPOIIECCOB B
OHEPreTHYECKOM
o0opynoBaHUU

U-20mk-1 3HaeT u ymeer
UCIOJIb30BaTh anmapar
MCXaHUKH CIUIOMIHBIX Cpea AJId
aHaJIM3a OCHOBHBIX
TEII0(U3NUECKUX TPOLIECCOB
B SHEPreTHYECKOM
000py1I0BaHUM

3HATh:
- COBpeMCHHI)Ie TEXHOJIOI'UHU,
UCTIOJIB3YIONIME 3aKOHBI TUPOINHAMHKH
Ha HaHOMacITabax;

- OCHOBHBIC 3aKOHBI THJIPOJUHAMHUKH U
OCOOEHHOCTH JABUKEHUS PA3TUUYHBIX CPEl
IIPY HaHOMAcCIITa0ax.

YMETh:

- aHATM3UPOBATH UHPOPMAITUIO O HOBBIX
TEXHOJIOTHUSIX, UCTIOJIb3YIOIINX
THJIPOIMHAMUYCCKIE TSUCHHS Ha MaJIbIX
Maciradax;

- OCYIIECTBIIATH MTOWCK M aHAJTM3UPOBATH
HAyYHO-TEXHHUYECKYI0 HH(HOPMAITHIO.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodeccCHOHATbHOW —00pa3oBaTelbHON Iporpamme
Hanotexnonoruu n HaHomarepuaisl B 3Hepreruke (nanee — OITOII), nanpasnenust noarorosku 14.03.01
SnepHas sHepreTHKa 1 TemioQusrnka, ypoBeHb 00pa30BaHUs: BbICIIee 0Opa3oBaHUe - OakanaBpHar.

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

- 3HaTh OOm1as ¢puznka

- 3HaTh BEICIIasg MaTeMaTHuka

Pe3ynbraThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIMITIMHBI, HEOOXOIUMBI IPU BBITOJTHEHUN
BBIMTYCKHON KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP) KAHUE JUCIHUITJIMHBbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 3aKoHBI 20.0 6 4.0 - 6 - - - - - 10 - CamocmosmenbHoe uzyuenue
THIPOIUHAMHYICCKHIX meopemuueckozo mamepuana: 3ydcnue
TEUECHUN UJIeaJIbHOMN JIOTIOJIHUTENIBHOTO MaTepurala 1o pasaeiny
JKUJIKOCTH "3aKOHBI TUAPOIMHAMUYECKIX TEUCHUN
11 Knaccuduxkarus 4 1 - 1 - - - - - 2 - UaeabHOM KuaKocTH"
KHUJIKOCTEH H3yuenue mamepuanos aumepamypHsix
1.2 I'mpponvHamuka 5 1 - 2 - - - - - 2 - UCHIOUHUKO8:
U7CaTbHOM KUIKOCTH [1], 86-106, 112-281
1.3 T'uapocratuka 4 1 - 1 - - - - - 2 - [2], 13-71
UJICATLHOM KUJKOCTH
14 [TonsiTne 35 0.5 - 1 - - - - - 2 -
3aBUXPEHHOCTH
15 Hecxumaemast 35 0.5 - 1 - - - - - 2 -
KHJIKOCTh
2 3aKoHBI 33.0 4.0 - 14 - - - - - 15 - CamocmosmenbHnoe usyuenue
THPOTUHAMHYIECKUX meopemuyeckozo mamepuana: Vizyuenne
TEUEHHH BSI3KON JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieiny
KUJKOCTU "3aKOHBI THAPOANHAMUYIECKUX TEUCHUH BI3KOH
2.1 T'uapoauHamuka 7 1 - 3 - - - - - 3 - JKUIKOCTH"
BSI3KOM JKHUIAKOCTH H3yuenue mamepuanog iumepamypnoix
2.2 Tedyenus Bs3KOH 7 1 - 3 - - - - - 3 - UCMOYHUKOB:
YKHMIKOCTH B KaHAJIaX [1], 359-497
2.3 TeuyeHus PU MaJIbIX 7 1 - 3 - - - - - 3 - [2], 71-137
yuciax PeitHonbca
24 VYcroitunBocTu 55 0.5 - 2 - - - - - 3 -
THIPOAMHAMHYECKUX
TEUCHUI




2.5 Cuitel B 6.5 0.5 3 - - 3 -
THIPOJMHAMHYECKUX
TEUCHHAX
3 [TorpanuuHblii cioii 16.0 2.0 8 - - 6 - Camocmosamenvhoe usyuenue
3.1 ITonsarue 6 1 3 - - 2 - meopemuueckozo mamepuana: V1syuenue
HOTPaHUYHOTO CJIOS JOIIOJTHATEIEHOTO MaTepHalia 1o paseiy
3.2 JlamuHApHEIH 55 0.5 3 - - 2 - "TlorpanndHsIif coi"
HOTPaHWYHBIHA CIIOH Ha H3yuenue mamepuanos numepamypHsix
IacTHHe (3a1a4a UCHMOYHUKOG:
brasuyca) [1], 497-531
3.3 OTpBIB MOTPaHUIHOTO 4.5 0.5 2 - - 2 - [2], 223-269
cIost [3], 116-127
4 TypOyneHTHEIC 19.0 2.0 6 - - 11 - CamocmosamensHoe usyuenue
TCYCHUS meopemuueckozo mamepuana: Vzyuenue
4.1 TypOyneHTHOCTS: 7 1 2 - - 4 - JIOTIOJTHUTENFHOTO MaTepuana Mo pa3aeny
OCHOBHBIE MTOHATHS U "TypOyneHTHbIC TeueHHs"
CBOMCTBa H3yuenue mamepuanog iumepamypnolx
TypOyNEeHTHBIX UCHMOYHUKOG:
TeUeHHI [1], 584-695
4.2 | TypOynentHoe Teuenue | 6.5 0.5 2 - - 4 - [2], 137-223
B TpyOax
4.3 PasBuras 55 0.5 2 - - 3 -
TYpOYJICHTHOCTb U
CIICKTPBI
TYpOYJICHTHOCTH
5 Oco0OeHHOCTH TeUCHHI 22 2 8 - - 12 - CamocmosamensbHnoe usyuenue
IpH MAJIBIX MacIuTadax meopemuueckozo mamepuana: Vzyuenue
5.1 Tuoponnnamuka Ha 11 1 4 - - 6 - JIOTIOJTHUTENBHOTO MaTepraa o pasjaeiry
MAaJIbIX MacITadax "OcobeHHOCTH TeUeHHH TIPH MaJIbIX
5.2 TunponnHamuka 11 1 4 - - 6 - macmrabax"
rpaHuL pa3nena H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[4], 223-269, 319-332
Ox3aMeH 359 - - - 0.4 - 335
Kypcoas padora (KP) 34.1 - - 14 0.4 15.7 -
Bcero 3a cemecTp 180.0 14.0 42 14 0.8 69.7 335
Hroro 3a cemectp 180.0 14.0 42 16 0.8 103.2




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 3akonwl 2udpoounamuyeckux medyeHul u0eaibHoll HCUOKOCmu

1.1. Knaccudukanus )uaKocTei
Mojgenu ruIpOAMHAMUKM KJIACCUYECKUX KUAKOCTEH. MoOJenn CIUIOMHOW U Ppa3peKEeHHOU
Cpepbl.

1.2. T'unponunaMuka uaeaibHON KUIKOCTH

3aKOHBI COXpAaHCHHS. YCIOBUS aquabaTHYHOCTH M M303HTPONUHHOCTH. MeToAbl OMUCaHUs B
rugpoguHaMuke. OCHOBHBIE YPAaBHEHMSI THAPOJAMHAMHUKUA HJI€ATBbHON KUAKOCTH. ['paHuuHbIe U
HavyaJIbHBIC YCJIOBHs. Y paBHEHHE Dijiepa U ero 000CHOBaHHE.

1.3. T'unpocrartuka uaeaibHON KUAKOCTH

CranyoHapHble TEUCHHS UCaIbHOM XKUAKOCTU. Y paBHeHUe bepHysuu. [lonarue nuHulA TOKAa.
[ToTok SHEpPrUM U BEKTOP IUIOTHOCTH MOTOKa SHEpruu. [10oTOK MMmysnbca U TEH30p TUIOTHOCTH
noTtoka uMmyinsca. CoxpaHeHue HUPKYISIUU CKOPOCTH.

1.4. IlonsiTHE 3aBUXPEHHOCTU
[ToreHunanbHble U BUXpeBble Te4eHHsA. OCHOBHBIE CBOMCTBA. YPaBHEHHE JUIsl IOTEHLMAIA
CKOpOCTH.

1.5. Hecoxumaemast J)KUIKOCTD
YcnoBrue HECKUMAEMOCTH M OCHOBHEIE CBOIMICTBA TEUECHUN HEC:KUMAEMOU JKUIKOCTH.

2. 3aKkoHbl 2u0POOUHAMUYECKUX MEYEeHUU 8A3KOU HCUOKOCIU

2.1. T'unponuHaMuKa BSI3KOU KHUIKOCTH

Tenszop Bs3kux HampspkeHUH. OCHOBHBIE CBOWCTBA BA3KOM >KuAKocTH. OOOOLIEHHBIH 3aKOH
Hrrorona s Bsa3kux TeueHud. lloHsaTue IuMHAMHYECKOUM M KMHEMATHYECKOU BI3KOCTU. UHMCIIO
Pelinonpaca. I'pannunblie ycnoBud. Cuctema ypaBHEHUH BSI3KOM KUAKOCTU. I'paHUYHBIE yCIOBHS
JUISl YPAaBHEHHM BSI3KOM JKHJIKOCTH.

2.2. Teyenwust BI3KOM KHIKOCTH B KaHAJIAX
[Ipumepsr mnockux teuenuid. Teuenne Kyosrra. Teuenme B TpydOe (Teuenuwe Ilyazeitns).
[Tpoduns cCKOpOCTH U BBIUKCICHHUE PAcXo/ia.

2.3. Teuenust npu mMainbix unciax Pelinonbaca
3akoHbl nogo6us. Teuenue u 3akoH Crokca. [Torpaska O3eeHa.

2.4. YCTOMYNBOCTH TUAPOJUHAMUYECKUX TCUCHUI
OCHOBHBIE MOHATHSA YCTOHYMBOCTU. Y CTOHYMBOCTh TE€UEHHUSI B TpyOe (YCTOWYMBOCTH TEUCHHS
[Tyazeitns). [lonstue HelTpanbHON KPUBOM.

2.5. Cunbl B THAPOIMHAMUYECKUX TEUCHUSAX

Teopema JKykoBckoro o mogbemMHOM cuie. JIoOOBoe CONMPOTHBICHHE: OCHOBHBIC
cocTapisole. Xopouio o0Tekaemble Tena. OCoOeHHOCTH O0TEKaHHs LMIMHAPA U KOI(PPUIIHEHT
COIIPOTHBIICHUSI.

3. Hoepanuunwviul crou




3.1. [loHsTHE TOrPAaHUYHOTO CIIOSI
JlaMyHapHBINA TOTPAaHUYHBIA CJIOW U OCHOBHBIE €r0 CBOMCTBA. Y PaBHEHUS MOTPAHUYHOTO CIIOS
IIpanaTia. TosmuHa MOrPaHUYHOTO CIIOS.

3.2. JlamuHapHBIN TOTPAaHUYHBIA CIIOW Ha IU1acTUHE (3a1a4ya biasuyca)

KacarenpHble HaNpsDKEHUS U CHJIA TPEHUS MPH JAMHHAPHOM OOTEKAaHWH IJIACTHHBI. MECTHBIH
Kod¢¢umeHT comnpotusieHus. HeycToiunBOCTh JTaMHUHAPHOTO IMOTPAaHUYHOTO cios. Pa3Butue
TUAPOIMHAMUYECKUX CTPYKTYp NIpH 00TeKaHUH MIaCTUHBL. OTPHIB TOTPAHUYHOTO CIIOSL.

3.3. OTpBIB IOrPaHUYHOTO CIOS
Touka 1 TMHKUS OTpPbIBA. Y CIOBUS OTPHIBA.

4. Typbyrenmuvie meyeHus

4.1. TypOyJIeHTHOCTb: OCHOBHBIC TIOHSATHS U CBOWCTBA TYpOYJICHTHBIX TEYCHUI
[Tepexox OT naMUHApHBIX K TypOYJIEHTHBIM TE€YEHUSAM. MeToAbl ONUCAHUS TYpOYJIEHTHOCTH.
CraTtucTu4ecKkuii moaxo.

4.2. TypOyneHTHOE T€UeHHE B TPyOax
Koadduuumentsr conporuBnenus. Bmusaue mepoxoBaroctu. TypOyleHTHBIN MOTpaHUYHBIHN
CJION.

4.3. Pa3Buras TypOyJEHTHOCTD U CIIEKTPHI TYpOYICHTHOCTH
3akoH KonmoropoBa-O0yxoBa. MeTo/1bl YMCIEHHOTO MOJIEIMPOBAHUS TYpOYIEHTHBIX TE€USHUH.

5. Ocobennocmu meyesull npyu Maablx Macuimadax

5.1. 'maponnHaMMKa Ha MajbIX MaciiTabax
[Tpumepsl TUAPOAMHAMUYECKMX TEUEHHI Ha MajiblXx Maciurabax. Pexumbl TedeHMs] Kak
¢bynkuus yncna Knyncena. Y cinoBHs CKOJIBXEHUS U HECKOJIbKEHHUS.

5.2. 'uaponvHaMuKa TpaHuIl pasena
®opmyna IOnra-Jlamuaca. PaBHOBecue >XKuAKOCTH €O cBOOOJHOW rpaHuueil. PaBHoBecue
KUJKOCTH Ha MOJUI0XKKe (TBepAas rpannua). KanuisipHble BOJIHBI U X 3aTyXaHUE.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. OcoOEHHOCTH TCUCHHMI BI3KOM KHIKOCTH;
2. 3aKOHBI T€UEHUS UACATHLHON KUAKOCTH;
3. 3aKOHOMEPHOCTH TYpOYJIICHTHBIX TCUSHUH U MOJCIIA TYPOYJICHTHOCTH;
4. Teyenust Ha MaJIbIX MacITabax;
5. IlorpaHn4HBIH CIION.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanumu

I pynnosvie koucyrbmayuu no DCZ?()(?JZCZM ducuunﬂuﬂbz (FK)




1. OOcyxnaeHue MarepuanoB MO Keiicam paszena "3aKOHBI THAPOIMHAMHYECKUX TEUCHHN
HIeaILHOU KugKkocTH"

2. OOcyxneHue marepuaioB MO Keiicam pasfena "3aKOHBI THAPOJWHAMHYECKUX TEUCHHN

BS3KOU KuaxkocTh"

OO6cyxneHre MaTepuanoB o keiicam pasaena "llorpannyHbiii cioi"

OO6cyxneHre MaTepraioB 1o keiicam pasjaena "TypOyneHTHbIe TeueHus"

5. OOcyxneHue MmartepuaioB Mo kedicam pasnena "OCOOCHHOCTH TEYCHHH TPU MaJbIX
Macirabax"

How

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
6 Cemectp
Kypcosas pabora (KP)
Tewmsr:
- ['uppouHamMuKa uCTEUEHUs )KUIKOCTH U3 MaJIbIX OTBEPCTUI
- MeTouky MpsiMOTo U3MEPEHUS Pacxo1a )KUIKOCTH
- MeTtoauku KOCBEHHOTO M3MEPEHHUs pacxo1a KUAKOCTH
- Pacuer ruaponrHaMuyecKux napamMmeTpoB IOTOKa
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens 1-10 | 11-14 | 3auernas

Paznen 1 2 3amura
KypCOBOTO KYpCOBOTO
IIPOEKTa IIPOEKTa

O0BeM 50 50 -
paznena, %

Brimonaenusii | 50 100 -
00BeM
HapaCTAIONIIM
uroromM, %

Howmep pasnena | Pa3nen kypcoBoro mpoekra

1 Ilony4yeHne aHaIMTUYECKOr O peIeHUs TOCTAaBICHHOM 3a]a4H

2 [TosryueHune 4ncaeHHOro peneHus NOCTaBJIeHHOM 3aaun




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

Howmep paznena OLleHOYHOE CPEeSICTBO
3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHS IO TUCHHUTLIINHE Konpr JTUCLUILIUHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3ziesioM 1) WHIUKATOPOB cooTBeTcTBUU C 11.3.1)
1[2]3]4]5

3HaTth:
OCHOBHBIC 3aKOHBI TUIPOAMHAMHUKHN  OCOOCHHOCTH JIBHKCHUS VIT-20mc + KonTpomnpHas padborta/Teuenue
pa3IMYHBIX CpeJll IpU HaHOMacITabax ] UJCAbHOM KUAKOCTU
COBPEMEHHBIC TEXHONIOTMH, HCTIOB3YIOIHME 3aKOHBI THAPOJIMHAMAUKH | 1y T-20mc1 + KOHTI?’OJILHaﬂ pabora/Teuenue
Ha HaHOMAacIITabax BS3KOI JKUJKOCTH
YMersh:
OCYIIECTBJISITh MMOUCK U aHAJTU3UPOBATH HAYYHO-TEXHUYECKYIO V2014 + KonTpomnpHas padota/Cuisl B
nH)OPMALIHIO TEUCHUSIX
aHATM3UPOBATH HHPOPMAIIHIO O HOBBIX TEXHOJIOTHUSX, W20 + + KonTponbHas padora/Tedenus Ha
MCHOJIB3YIONINX THAPOIMHAMUYECKIE TEeYCHHs Ha MaJIbIX MaciTabax - MaJIbIX MaciTadax
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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
6 cemecTp

Dopma peanuzaruu: [IpoBepka 3ananus
1. Cunbl B Teuenusix (KonrponbHas pabora)
2. Teuenue Bsa3kou xuakocTH (KontponsHas padota)
3. Teuenue uaeanbHoi xuaKocty (KontponbHas padota)
4. Teuenus Ha Manbix Macmtabax (KonrponpHas padoTta)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
banmnbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SABIIETCS MpUIIokeHueM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Neb)
Wrtorosast oreHka Mo Kypcy BBICTABIISIETCS Ha OCHOBE OIICHOK 32 IPOMEXKYTOUHYIO aTTECTAIUIO.
Bo3moxkeH ciydaif, Korja B CHJIy 3HAQUUTEIBHO OTIMYAIOLICIHCS TEKyIleHd OIEHKU MOXKET ObITh
MIPUMEHEH MOBBIIIAONIMA WM MIOHMKAOIINN KOAPPUITUSHT

Kypcosas paboma (KP) (Cemecmp No6)
HToroBas oreHKa MO Kypcy BBICTABISIETCS HA OCHOBE OIICHOK 33 IMPOMEXKYTOUHYIO aTTECTAIIHIO.
Bo3moykeH ciydaif, Korja B CHJIYy 3HAYUTEIBHO OTJIMYAIOIICHCS TEKYIIeH OICHKH MOXET OBITh
MIPUMCHEH MOBBIIIAOIIMA WM MOHMKAOIINUN KOAPPUITUSHT

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 6 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Jlovnsuckwid, JI. I'. Mexanuka ®UIKOCTH U ra3a : YUeOHUK /711 BY30B IO CTHEIUATBHOCTH
010500 - Mexanwuka / JI. I'. JlolusHCKUi. — 7-€ u3Ad., uctp. — M. : llpoda, 2003. — 840 c. —
(Kmaccukm oteuectBenHoii Haykn). — ISBN 5-7107-6327-6.;

2. Jlannay, JI. 1. Teopernueckas ¢pusuka. T.6. ['maponunamuka : yueGHOE mocoOue Juist
dusnyeckux crenuanbaHocTeit yausepcureron / JI. /1. Jlannay, E. M. JIudmmun. — 3-e uzn., nepepad.
— M. : Hayka, 1986. — 736 c.;

3. Banyesa, E. I1. BBenenue B MexaHUKY KUAKOCTH : Y4eOHOE TOCOOME I BY30B 10
Hanpasienuto 651100 "Texuunueckas pusuka", cnermansHocty 070700 "Ternodusuka” u mo
Harnpasienuto 650800 "Temnosnepreruka" / E. I1. Banyesa, B. I'. Cupunos. — M. : U3a-s0o MDU,
2001. - 212 c. — ISBN 5-7046-0666-0.;

4. JNanpay JI. J1., JIudummun E. M.- "T'uagpoaunamuka" T. 6, (6-e uzn., ucrp.), 3natensctso:
"OUIMATIINUT", Mocksa, 2021 - (728 c.)

https://e.lanbook.com/book/185671.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanionHas cuctema cemeicTa Linux.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

~NOoO Ok, WN

. Hayunas 3;1ekTpoHHasi oudamoreka - https://elibrary.ru/
. ba3za nannbix Web of Science - http://webofscience.com/
. ba3za mannbix Scopus - http://www.scopus.com
. HannoHanbHasi 3J1eKTpoHHAas 0ubamoTeka - https://rusneb.ru/

. DaekTponHasi ondauoreka MOU (3B MDM) - http://elib.mpei.ru/login.php
. ITopTan oTkpeIThIX 1aHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -

https://rosmintrud.ru/opendata

9. Ba3a OTKpPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/
10. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

http://www.economy.gov.ru

11. Ba3a oTKpbITHIX A1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX ""Polpred.com O630p CMHU" -

https://www.polpred.com

13. HanmoHaIbHbBI# MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
14. Opuunanbublii caiT @e1epajbHOr0 AreHTCTBA M0 TEXHHYECKOMY PeryJupOBaHUIO U

MmetpoJioruu - http://protect.gost.ru/
15. OTkpbITas yHuBepcuterckas nnpopmaunonnas cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenne
HauMCcHOBaHue

VYueOHbIe ayAUTOPUH IS M-409/2, Aynutopus CTOJI IpenoaaBaresis, CToJ, J0CKa

MIPOBEICHUS JICKIIMOHHBIX kad. "HT" MEJIOBasi, MyJIbTUMEIUUHBINA TPOEKTOP
3aHATUHN U TEKYIIETO KOHTPOJISA M-422/4, YuebHas CTOJI, CTYJI, MyJIbTUMEIUNHBIN
nmabopaTopus MIPOEKTOP
KpUOPHU3UKH
M-412, Yuebnas CTEeJIIaX JJIs1 XpAaHEHUs KHUT, CTOJI,
ayIUTOpUs CTYJI, MyJIbTUMEIUNHBINA TPOEKTOP,

JI0CKa MapKepHast

K-120, MamuHHBIH

cepBep, KOHIUIIMOHED

3an MBI
VYyeOHble ayIUTOPHH IS M-409/2, Ayautopus CTOJI IIPENOAABATEINSL, CTOJ, JOCKA
MIPOBEICHUS ITPAKTUYECKHUX kad. "HT" MEJIOBasi, MyJbTHMEIUUHBINA TPOEKTOP
3ansaTui, KP u KII M-422/4, YueOnas CTOJI, CTYJI, MyJIbTUMEIUUHBIN
nabopaTopus MIPOEKTOP
Kpuo(u3uKH

M-412, YuebOuas CTEIJUTAX JJISI XPAHEHUS KHUT, CTOJI,
ayuTopus CTYJI, MYJIbTUMEIUNHBINA IPOEKTOD,

JI0CKa MapKepHasl

K-120, MamuHHBIH

cepBep, KOHIUIMOHED
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3a1 BI]

Y4eOHbIe ayIUTOPUH IS
IPOBEJICHUS IPOMEKYTOYHOM
aTTecTaluu

M-409/2, Ayauropus

CTOJI IpCniogaBaTceid, CTOJ, JOCKa

kad. "HT" MEJIOBasI, MYJIbTUMEIUMHBIN TPOECKTOP
M-422/4, YueOnas CTOJI, CTYJI, MYJIbTUMETUIHBII
naboparopus IIPOEKTOP
Kpuo(u3uku
M-412, YueOnas CTEeJIJIaX JJIs1 XpaHEHUs KHUT, CTOJI,
ayAUuTOpHUs CTYJI, MYJIbTUMEIUMHBINA ITPOEKTOP,

JO0CKa MapKEpHas

K-120, MamuHHBIH
3a;1 MBI

cepBep, KOHIUIUOHED

ITomemnienus miis
CaMOCTOSATEIIbHON PaboOThI

M-411/1,
KomnbroTepHslii ki1acce

CTOJ1, CTYJI, JOCKA MEJIOBasl,
MYJIbTUMEIUIHBIN TPOEKTOP,
KOMITIBIOTEP NEPCOHAIBbHBIN

I[Tomemnienus miis
KOHCYJIbTUPOBAHMS

M-423/1, Ayauropus
kad. "HT"

CTYJI, CTOJI IUCbMEHHBIN

[Tomenienus st XpaHEHUsS
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

M-407/1, Knamosas

CTEeJUIaX I XPAHEHUS MHBEHTaps,
CTEJUIAX JJI1 XpaHEHUS KHMUT,
VWHBEHTAPb CIIEIHAIN3UPOBAHHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

I'maoponunamuka

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
Teuenune naeanpHol xuaKOCTH (KoHTpOpHAs paboTa)
Teuenue Bsizkoit xkuakoctu (KorrponsHas padora)

KM-1
KM-2
KM-3
KM-4

Cwibl B TeueHusx (KonrposbHas padota)

Tedenus Ha Manbix Macmtabax (KoHTposbHas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM-
Homep Pa3en muciumminHbl KM: 1 2 3 4
paznena Henens 4 8 12 16
KM:
1 3aKOHBI TUAPOIMHAMUYECKUX TEUCHUHN UACaTbHON
JKUJIKOCTH

1.1 Krnaccudukanus xuakocrei +
1.2 I'mpponnHamuka uaeaabHOM KUJKOCTH +
1.3 I'mapocratuka uaeanbHON KUIKOCTH +
14 ITonsiTHE 3aBUXPEHHOCTH +
15 Hecxnmaemast )XUIKOCTH +

2 3aKOHBI TUAPOTUHAMUYECKUX TEUCHUHN BA3KON KUIKOCTH
2.1 ['uppoariHamMuKa BSI3KOW KUIKOCTH +
2.2 Teuenus BI3KOM >XKUIKOCTH B KaHAJIaX +
2.3 Teuenuns npu manslx yncnax PeliHonbaca +
2.4 Y CTOMYMBOCTH TUAPOJIUHAMUYECKUX TEUECHUN +
2.5 Cuiibl B THAPOAMHAMUYECKUX TEUEHUAX +

3 ITorpaHuuHbIi CII0M
3.1 [ToHsiTHE MOTPAHUYHOTO CIIOS +
32 JlamuHapHBIN TOrpaHUYHBIN CJIOW Ha MIIaCTUHE (3a/1a4a +

bnazuyca)
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3.3 OTpbIB IOTPAaHUYHOTO CII0A +
4 TypOyneHTHbIE TeUEHUS

41 TypOyneHTHOCTb: OCHOBHBIE IOHSTUS U CBOICTBA +
' TypOYJICHTHBIX TCUCHHIA

4.2 TypOyleHTHOe TeUeHHE B TpyOax +

4.3 PazButas TypOyJI€HTHOCTb U CIIEKTPHI TYpOYJIEHTHOCTH +
5 Oco0EHHOCTH TeUEHUI TTPU MAJIBIX MaciiTadax

51 ['uapoarHaMuKa Ha MajIbIX MaciTabax +

5.2 ['uapoarHaMuKa rpaHMI] pasjesna +

Bec KM, %: | 30 30 30 10
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

I'maponunamuka

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Cobmonenue rpaduka Boimonnenus: KP
KM-2 Cobmonenune rpaduka BoimoaHeHus KP

Buja npomexyTouHoii arrectanmu — 3amura KP.

Wunekc KM-1 | KM-2
Howmep Pasnen kypcoBOro nmpoeKkTa/KypcoBoil paboThl KM:
pasjena yp p yp p Henens 10 14
KM:
1 [Tony4yeHne aHATUTUYECKOTO PEIICHUS TIOCTABICHHOH 3a/1a4n +
2 [Tony4yeHne YMCIIEHHOTO PEIICHHUS TOCTABJICHHON 3a/1a4u +
Bec KM, %: 50 50
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