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

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBanune o6pa3oBaTebHOIl mporpaMmmbl: TexHuka u pu3nka HU3KUX TeMIepaTyp
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma 00yueHusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

KPUOPU3IUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;
7 cemecTp - 4;
BCero - 8

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

Jexknun

6 cemectp - 28 yaca;
7 cemectp - 32 yaca;
Bcero - 60 yacos

IIpakTnyeckue 3aHATHSA

6 cemecTp - 14 yacos;
7 cemectp - 32 yaca;
Bcero - 46 yaca

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynbranuu

6 cemecTp - 16 yacos;
7 cemecTp - 2 yaca;
Bcero - 18 yacos

CamocrosiTesibHasi padoTa

6 cemecTp - 81,2 yaca;
7 cemectp - 77,5 yaca;
Bcero - 158,7 yaca

B ToM unciae Ha KII/KP

6 cemectp - 17,7 yacos;

HNnas koHTakTHas padora

6 cemecTp - 4 yaca;

BKJIIOYAS:

KonnokBuym

KonTposabHnas padora
PacuerHo-rpaduueckas padora
Pedepar

HpomemyTquaﬂ aTTrecrauud:

3ammuTa KypcoBoii paéoTbl
JK3aMeH
JK3aMeH

6 cemectp - 0,3 yaca;
6 cemectp - 0,5 yaca;
7 cemectp - 0,5 uaca;
Bcero - 1,3 yaca

Mocksa 2020




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Kptokos A.T.
[IpenomaBaTelib WaeHTaukatop RIbB11956-KryukovAP-8dactded A.Il. KprokoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Kprokos A.M.

Waentuduratop

R9b81f956-KryukovAP-8dacfded

A.Il. KprokoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

My3uHa F0.H0.

Waentuduratop

Re86e9a56-Puzina-4d2acadl

(pacmudpoBka
MIOJITIHUCH)

10.10. Ily3una

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Llesb ocBOCHMS AMCHUILINHBI: N3YYE€HHE METOAOB ONUCAHUSA KOHJCHCUPOBAHHBIX CHUCTEM, B TOM
YHUCJIE KBAaHTOBOM JKHMJIKOCTH, a TaKXE IIPOLECCOB TEMJIOMACCONEPEHOCA B YCIOBHUSX CHIIBHOU
HEPaBHOBECHOCTHU
3agauu AMCHMIIMHBI
- BBEJICHHE B OCHOBBI KBAHTOBOM MEXaHUKHU M KBAHTOBON CTaTUCTUKH;
- OBJIQICHUE METOJIaMH ONPEACICHHS TETIO(PHU3MUECKUX CBOMCTB KOHICHCUPOBAHHBIX CUCTEM;
- OBJIQJICHUE OCHOBAMH pacyeTa CBEpXIIPOBOAALINX KAaTYIIEK MarHUTHBIX CUCTEM;
- OBJIQICHUE METOJIMKOM BBIUMCIIEHUSI MOMEHTOB HEPABHOBECHBIX (DYHKIIMIA pacmpeieNCHHs
MOJIEKYJI ra3a 1o CKOpPOCTSIM;
- OBJIJICHUE MPAKTUKON PELLIEHUS] HEPaBHOBECHBIX 3aJ1ad IEPEKOHICHCAIMM U TEIUIONEPEHOCca Ha
0a3e (pU3NIECKON KUHETHKH;
- U3y4eHHe OCHOB (PM3UKU CBEPXTEKYUECTH U Tporeccos nepenoca B He I,
- IpUOOpeTEeHNE HaBbIKOB BEIOOpA METO/1A MOIYUYEHUS HU3KUX TEMIIEPATYp JUIsl pean3aliu
Pa3IUYHbIX 3a/1a4 KPUOCTAaTUPOBAHUS.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMEHOBaHUC KOI[ U HAMUMECHOBAaHUC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘lel{l/l'il
KOMIICTCHII U HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH
[IK-3 I'oToB K pacuyeTHO- N-2nk-3 Bnageer metonamu u | 3HATh.
3KCHEPUMEHTAIBHOMY HOIXOJaMH OITMCAaHU - IPUHIMIIBI KBAHTOBOM MEXaHUKU U
aHaJIN3y OCOOEHHOCTEN Temno(pHU3MICCKHX MPoIeccoB | KBAHTOBOH CTAaTHCTHKH;
HU3KOTEMITEPATYPHBIX IIPU HU3KUX TEMIIEpaTypax B -~ OCHOBHBIC MCTOJBI ONTHCAHUA
IIPOLICCCOB YCTAHOBKAX CIIELUAIIBHOTO KOHIACHCUPOBAHHBIX CUCTEM, B TOM YHCIIC
Ha3HaYeHus KBaHTOBBIX KHJIKOCTEH;

- criocoOBl pacyeTa MpoIecCcoB MEPeHoca B
YCIOBHUSIX CYIIECTBEHHOM
HEPaBHOBECHOCTH.

YMETB:

- HCIIOJIb30BaTh CIPABOYHYIO JINTEPATYPY
Juis cOopa M aHanM3a JaHHBIX IS
IIPOEKTUPOBAHUS;

- OIIPEACIIATh UHTEHCUBHOCTh
HEPABHOBECHBIX IIPOLECCOB TEILIO-
MacCoIIepeHoca,

- BBIIIOJIHATBH PacyeThl
teromacconeperoca B Hell,

- OCYLIECTBJIATH BEIOOP METO/1a MOJIy4YEHUs
HU3KUX TEMIEPATYD.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCUTCS K OCHOBHOM npodeccroHalbHOM 00pa3oBarenbHOM nporpamme TexHuka u
¢uznka HU3kKUX Temmeparyp (nainee — OIIOII), nanpasnenus noarorosku 14.03.01 Snepuas sHepreTuka
U Teriopu3nKa, ypoBeHb 00pa3oBaHus: BbIciiee 00pa3oBaHue - 6akagaBpuar.

TpeGoBaHMs K BXOJIHBIM 3HAHHUSAM U YMEHHSIM:
- 3HaTh OCHOBHBIE pa3nenbl aucuuiuinH "Tepmonunamuka”, «@u3uka (0bmas)», «MaTemaTukay,
«Teopus Temno-maccooOMeHay, «MexaHuka JByX(a3HbIX CUCTEM)




- YMETb UCIOIb30BATh METOBI U MOAXObI, M3YUEHHBIE B paMKax nucuuiuivH "TepMmoanHamuka',
«®Dwusuka (o6mas)», «Maremarukay, « Teopus Termo-maccooOMeHay, «MexaHuka IByX(ha3HBIX CUCTEM»

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

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 — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI KBaHTOBOM 72 6 28 - 14 - - - - - 30 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MEXaHHUKU U (HU3UKH IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
KOH/IEHCUPOBAHHBIX KBaHTOBOM MEXaHUKH U (QUIUKH
CUCTEM KOH/ICHCUPOBAaHHBIX cUCTEM"
11 OCHOBBI KBaHTOBOH 19 8 - 4 - - - - - 7 - Ilo020mogKa K ayoumopHsiM 3aHAMUAM:
MEXaHHUKU M KBAaHTOBOM [TpopaboTka JeK1nH, BBIOJIHEHHE U
CTaTUCTHUKH MOJTOTOBKA K 3amuTe 1a0. paboTs
1.2 [puHIUIB GU3UKU 22 10 - 2 - - - - - 10 - Ilodzomoeka Kypcosoit padomui: Kypcoas
KOHJICHCUPOBAHHBIX pa60Ta npeacTaBJicHa B BUJC prr[HOf?I 3agauun
CHUCTEM o y4eOHOMY Keiicy, OXBaThIBAIOMICH
1.3 OCHOBHI DU3MKH 31 10 - 8 - - - - - 13 - HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
CBEPXIIPOBOIMMOCTH BapuaHTa HPOCKTHOI'O pPCIICHUS. HpMMep
3aganus: [IpoexTupoBaHue KaTymIku
CBEPXIPOBOIAMINX MAaTHUTOB
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"OCHOBBI KBAHTOBOH MEXaHUKH U (PU3HKH
KOHJEHCUPOBAHHbBIX CUCTEM"
OKk3aMeH 36.0 - - - - 2.0 - - 0.5 - 335
Kypcogast pabora (KP) 36.0 - - - 14 - - 0.3 17.7 -
Bcero 3a cemecTp 144.0 28 - 14 14 2.0 4 - 0.8 47.7 335
Hroro 3a cemectp 144.0 28 - 14 16.0 4 0.8 81.2
2 Onementsl puzndeckoit | 108 7 32 - 32 - - - - - 44 - Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
KHHETHKH, IPOIIECCHI [ToBTOpeHne MaTepuana 1Mo pasaeiny
nepeHoca, pruzndgeckue "DneMeHTH! (GU3NUECKON KHHETHKH, TIPOLIECCHI
OCHOBBI IIOJIyYECHUSI nepeHoca, (pu3nuecKre OCHOBBI TTOJIydEeHUs
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HU3KUX TEMIEPATYp

HU3KUX Temreparyp"

2.1 | DnemeHTH puznUECKON 52 18 - 20 - 14 - CamocmoamensHoe usyuenue
KHHETUKHI meopemuueckozo mamepuana: Vzyuenue
2.2 OCHOBBI (hU3UKH 34 12 - 10 - 12 - JIOTIOJHUTEIBHOTO MaTepHaa o pasaeny
CBEpPXTEKY4ECTH U "DneMeHTH GU3NIECKON KHHETHKH, TIPOIIECCH
MPOIICCCHI IICPEHOCA B TIIEpEHoOCa, (1)I/I3I/I‘-IeCKI/Ie OCHOBBI IOJTY4YE€HUA
He-lI HU3KHX Temreparyp"
2.3 ®u3NYECcKHe OCHOBBI 22 2 - 2 - 18 - Ioozomogka pepepama: B pamkax
OXJIAKIEHHS U pedepaTHBHOM YacTH CTyIEHTY HEOOXOIMM
MOJy4EeHUs HU3KUX IMPOBECTU 0630p JIMTEPATYPHBIX UCTOYHHUKOB I10
TEMIIEPATYP BI:I6paHHOI71 TEMEC, KOMIIJICKCHO OCBCTUTH
BOTIPOC B COOTBETCTBHHU C TeMOU pedepara,
IIOATOTOBUTH Hpe3eHTau1/1}o JJIA BI)ICTyHJ'IeHI/I)I
0 pe3ysbTaTaM paboThl HA CEMUHAPCKOM
sansatun. [Ipennaracmas Tema pedepara:
[IpencraBnenne OJHOTO U3 METOJOB MOTYICHUS
HU3KHAX TEMIIEPATYP C COOTBETCTBYIOIIEH
pacuyeTHOHN OLEHKOM €ro BO3MOXXHOCTEM.
ComnocTaBiieHIE H309HTPOITHOTO H
9303HTAIBITHOTO PACIIUPEHUH Kak crocoba
oxuaxaeHuil. Jlnana3oHkl TeMIeparyp,
HOJ'IyLIaeMbIX C IOMOUIBHO KpHO)KPI[[KOCTeﬁ.
DK3aMeH 36.0 - - - 05 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 775
HUTOI'o 288.0 - 60 - 46 18.0 4 13 158.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHoBbl K8AHMOBOU MeXAHUKU U PUZUKU KOHOCHCUPOBAHHBIX CUCTEM

1.1. OCHOBBI KBaHTOBON MEXAaHUKU U KBAHTOBOU CTaTUCTUKHU

[Tpuniunel kBaHTOBOM MexaHHKH. COOTHOIIEHHE HeompeneneHHocTel. BoaHoBas GyHKIus u
ypaBuenue llpeaunrepa. [Ipocrelinme 3agaun KBaHTOBOM MeXaHUKH: 1) 4acTuila B OJJHOMEPHOM
noTeHuane (mpsSMOyrojibHasi W napaloyiMueckas IOTEHIUadbHas SMbl); 2) KBaHTOBBIN
FapMOHHMYECKHH OCIUJUIATOP; 3) KBAaHTOBBIM TYHHENbHBIH d(ddekt. [loHATHE CrMHA W MPUHIIMII
[Taymu. [TpuHIIUTIBI KBAHTOBOM CTaTUCTUKUA. KBaHTOBBIC U KiIacCMUeCKHe (DYHKIIUU pacripeIeTICHIS:
KBanroBasi cratuctuka boze-Ditnmrelina. bose-konaencanus. KBantoBasi cratuctuka ®depmu-
Hupaxa. BeipoxxaeHnslii pepmu ras.

1.2. ITpuHIMIB PU3MKK KOHACHCUPOBAHHBIX CUCTEM

ITapamerpsl koHAeHcUpoBaHHOro Ttena. Ilapamerp B3aumoneiicrBus. Ilapamerp ae bpoiurs.
KoHuenuus sneMeHTapHbIX BO30YKIEHUH. DHEpreTMYecKUi CHEeKTp KOHJIEHCHPOBAHHOIO Tela.
Kpucrannuueckast pewmerka. KosuiekTUBHBIE KOJI€0aHUSI KpUCTANIMYECKOW pemeTku. DOHOHBI.
AxycTtuyeckue M ontudeckue (HOHOHBL. TerIoeMKOCTh KpHCTANIMY4ecKo pemietku. Mojenb
lebas. IlnaBnenue koHaeHcupoBaHHoro Ttena. Kpurepuit Jlunaemana. TennonpoBogHOCTb
KPUCTANINYECKON PELIeTKH (IUAIEKTPUKH). DJIEKTPOHBI B KOHACHCHPOBAHHOM Tele: DJIEKTPOHBI
Kak kBazuyactuupl. Teopema bnoxa. Cratuctuka u  TepMOAMHAMHUKAa JJIEKTPOHOB B
KOHJCHCUPOBAHHOM Telle. TernnoeMKoCTh 2JIEKTPOHOB. 30HHAs CTPYKTYpa KOHJIEHCUPOBAaHHBIX TEJL.

1.3. OcHOBBI (pU3UKHU CBEPXITPOBOAUMOCTH

OcHOBHBIE ONBITHBIE (DaKThl. TeruioBble CBOMCTBAa CBEPXIIPOBOIHUKOB. dDEeHOMEHOIOrNUECKue
TEOpHUH CBepXIpoBoauMocTu: TepmoauHamuueckas teopus ['oprepa-Kasumupa. JIByx>kuIKOoCTHas
mozenb Jlonnonos. Teopus ['mu3Oypra-Jlanaay. J[Ba Tuna cBepXnpoBoAHUKOB. CBEpXIIPOBOIHUKU
I pona B maruutHOM nosie. [Ipomexxyrounoe cocrosinue. CBepxnpoBoanuku Il poga B MarHUTHOM
1ojie: CMEIIAaHHOE COCTOSHHE, KBAaHTOBAaHHE MAarHUTHOIO TIOTOKa M BHUXpU AOpHUKOCOBa.
Pe3uctuBHOE COCTOSIHME CBEPXIPOBOAHMKOB M MUHHUHT. JKecTkue CBepXIpOBOAHUKH. DHPEeKTsI
Jlxo3edcona. BeicokoTemmneparypHasi CBEpXIPOBOIUMOCTb.

2. Dnemenmol d)uS’Ll’—l@CKOLZ KUHemuKu, npouyeccsl nepeHocd, dm3uqecmte OCHOBbl NOJIYV4EeHUA
HU3KUX memnepamyp

2.1. DneMeHTHl pU3NUECKON KHHETUKU

OCHOBHBIE TIOHSATHUS U ONpEAETICHUs: MOTEHINAIbl B3aUMOJACHCTBUSA, GYHKLUS pacHpeeeHHs
MOJIEKYJ Ta3a M0 CKOPOCTSAM, MOMEHTBI (YHKIMU pacnpezeneHus. CBsi3b MUKPOCKOIIUYECKOTO U
MaKpOCKOIIMYECKOT0 ypoBHEH onucaHud. Kunernueckoe ypaBHeHue bonpimana. OCHOBHbIE
JIOTIYIIEHHUs TpU BbIBOAE. MOMEHTHl HHTerpana croikHoBeHui. H-pynkumss um H-teopema.
[TocraHoBKka 3amaun [uig ypaBHeHUs bonbimana. Meronbl pelieHHs KMHETHUECKOTO YpaBHEHUS
bonbimana. Pemenne nuHeapu30BaHHONW OJTHOMEPHOM CTalMOHAPHOW 3a/1a4v O IEPEKOHICHCAIUH.
[Tony4yeHnue BeIpaskeHUs JUTs IJIOTHOCTH MOTOKA Macchl j. Ero acumnroruku. Pemenue onHoMepHO#
CTallMOHAPHOW JIMHEApU30BAHHOW 3aJauM O TEIUIONEPEHOCE Yepe3 CIIOW pPa3peKeHHOro Tasa.
Boelpakenne mns temoBoro mnoroka q . Ero acumnroruku. Kunernueckoe omucaHue 3anad
WHTEHCUBHOTO UCTIAPEHUS U KOHCHCALIUU.

2.2. OcHOBBI (PU3HMKH CBEPXTEKYUYECTH U Mpolecchl nepenoca B He-1l

l'enuit — xBaHTOBas XUAKOCTb. OmnbITHBIE (DakThl U HaOMoAeHUs. TepMoMexaHMYECKHH U
mexanotepmuueckuii d¢pdextst B He-1I. CoorHomenue Jlonmona. JIByxckopocTHas MOMAENb
JL. . JTannay: nomymieHus (MpEANoNIOKEHUsI) W MaTeMaTH4eckoe omucaHue. PacmpocTtpanenue
3Byka B He-II. Cucrema ypaBHeHMI, onuchiBaromiasi 3To siBjieHHe. CKOPOCTh MEPBOTO U BTOPOTO
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3ByKa. MI3MeHeHue AaBjieHusi U TeMIlepaTypbl B MOHOXpPOMATHYECKON BOJIHE 1-ro U 2-TO 3BYKa.
Tperwnit u geTBepThIit 3ByKH. OTpakeHHE 3ByKa OT MEX(Pa3HOU MOBEPXHOCTH CBEPXTEKYUETO TeIIUS.
Oduznyeckass MOCTAHOBKA W MaTeMmaThdeckoe omwucanue. KonpuimeHT oTpakeHus 3ByKa OT
MexX(pa3zHOM TMOBEPXHOCTH CBepXTekydero renus. llpeaenpHble 3HaueHUs. 3aBUCHUMOCTb OT
kodd¢uimenta kouaencanuu. Kosddumment nponnniaemoctu rpanuisl pasaena ¢as. [loctaHoBka
3amaun o0 pacyere Tteruiooomena B He-II. Pexxum comporuBnenust I1.JI.Kamumer. Onmcanwue
cranuoHapHoro reronepeHoca B He-II npu raMuHapHOM IBMKEHUMM HOPMAJIBHOW KOMIIOHEHTHI.
BriBo ypaBHEHHsI, OMUCHIBAIONIETO CTallMOHapHbIN TemionepeHoc B He-II Ha ocHOBe ypaBHEeHUIA
JIBYXCKOpocTHOW ruapoauHamuku. Kpurtuueckue ckopoctu B He-1I. Cuna B3aumMHOro TpeHus
I'oprepa-Mennunka. ®usnueckas CylmHOCTh. KauecTBEHHBIN BBIBOJI BRIPAXKEHUS 1J1d CUJIbl. Pacuer
TEIJIONEPEHOCa C YYEeTOM B3aUMHOTO TPEHHMs KOMIIOHEHT CBepxTekyuyero remnus. Pacuer
“BOCCTaHOBUTENIBHOTO” TeraoBoro noroka B He-II. ®dusnueckas moctaHoBka. MaremaTH4eckoe
onucanue. Pe3ynbrarhl s HMWIMHIPUYECKUX HArpeBaTesie Majaoro M OOJBIIOr0 JUaMETPOB.
CaepxTekyuecTb 1 003e-KoHaeHcaus. PacueT remnepatypsl Hauana 003e-KOHACHCALIUH.

2.3. ®u3uYecKre OCHOBHI OXJIAXKICHUS U TIOTYYCHUS HU3KUX TeMIIepaTyp

Tepmomexannyeckue 3¢ dextsl. M303HTpOoNHOE pacmiupenue. JpoccennpoBaHue C)KaToro rasa.
Dddext Ixoynsa-Tommncona. Pacimpenue U3 mocTosHHOTO o0beMa. JlecopOnronHoe OXJIaxIeHue.
OxnaxaeHue C TOMOIIBI0 OTKAauYKH MMapoB. MarHutHoe oxJaxjaeHue. MexaHOKalopUYecKui
apdekr. CpoiicTBa TapaMarHUTHBIX colied. AnuabaTtHoe pa3MarHu4duBaHue. SuepHoe
pa3MarHMuMBaHue. MarHuTo- M 3JEKTPOKAJIOPUYECKHEe METOIbl OXJaxIeHus. HamarHuuuBanue
CBEPXITPOBOTHUKOB.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. OnHomepHBbIE 3a/1a4u KBAHTOBOM MeXaHUKH(4 yaca).;
2. Pacuer ¢pynkuuii pacnpeneneHus (4 daca).;
3. PacueTs! TEIIOBBIX CBOMCTB KOHACHCUPOBAHHBIX TeJl (6 4acoB).;
4. MarHuTHbl€ CBOWCTBA CBEPXIIPOBOJTHUKOB (4 Haca).;
5. Pacuer MOMeHTOB HEpaBHOBECHBIX (DYHKIIHNI pactipeenenus (9 4acoB).;
6. @opMyIMpOBaHUE CHCTEM MOMEHTHBIX YPaBHEHUM JJIs OTMpPEIeNIeHHs TEMIOBOTO MOTOKA B
3a/1aue O TEeIUIONEPEHOCE Yepe3 CIION pa3peKeHHOT0 ra3a MpU Pa3InYHbIX 33JaHHbBIX
HCXOJIHBIX JIAaHHBIX (5 9acoB).;
7. ®opMyIMpOBaHUE CHCTEM MOMEHTHBIX YPaBHEHUU JJIsI OTIPEICIICHUS TIOTOKOB MAacChl U
SHEPruM B 33/1a4axX MEePeKOHICHCAINH [Tl pa3TUYHbIX 3a/IaHHBIX UCXOJHBIX JaHHBIX U
MOCTaHOBOK (6 9acoB).;
8. Onpenenenue KOdYPPUIUESHTOB OTPAKESHHS U TPOXOKICHUS 3ByKa HAa TOBEPXHOCTHU TeNus
IT (7 gacoB).;
9. Beruucnenne ko3¢ GUIIMEHTOB OTpasKEHUs U IPOXO0K/IEHUS 3BYKOBBIX BOJIH Ha
MOBEPXHOCTH OOBIYHOM KUIKOCTH (5 4acoB)..

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanumu

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OO6cyxnaeHue MaTepuaioB 1Mo keiicam paszaena "OCHOBBI KBAHTOBOW MEXaHUKH W (PU3UKH
KOHJIEHCUPOBAHHBIX cucTteM"

2. OOcyxkIeHHe MaTepualioB IO KelicaM paszzaena "DJIeMeHTHl (HU3UYeCKOH KHHETHKH,
MIPOLIECCHI TIepeHoca, (pru3nvecKre OCHOBBI OTYyYEHUS] HU3KUX TeMIepaTyp"



HUnousuoyanvuvle koHcyIbMayuu no Kypcogomy npoemy /pabome (UMKKII)

1. Koncynpranmm mnpoBoadarcs mo pazaeny "OCHOBbI KBAaHTOBOM MEXaHMKH M (PU3UKH
KOHJICHCUPOBaHHBIX CHCTEM"
Texywuii konmpons (TK)

1. KoHcynpranuu HamnpasieHbl Ha MOJIyY€HUE MHAUBUAYAJIBHOIO 3aJaHUS AJI BBIIOJHEHUS
KOHTPOJIBHBIX MEPOIPHUATUH 10 pasneny "DiaeMeHThl (U3HYEeCKOW KUHETHUKH, MPOIECCHI
nepeHoca, (pu3nuecKue OCHOBBI MOMyYSHHUS HU3KUX TemmepaTyp"”

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

6 Cemectp
Kypcogas pa6ora (KP)
I'paduk BbINOTHEHNS] KYPCOBOTO MPOEKTA
Henens 1-3 4-6 7-8 9-12 | 3auerHas
Pasnen 1 2 3 4 3amnura
KypCOBOTO KYpPCOBOTO
IIPOEKTa IIPOEKTa
O0BeM 10 30 35 25 -
paznena, %
Brimonuenusi | 10 40 75 100 -
00BeM
HapaCTaIONIM
uroromM, %

Howmep paznena | Pa3nmen kypcoBoro mpoekra

1 O3HakoMJICHHUE C 3aJJaHUEM Ha TIPOEKT, C METOAMYECKUMHU YKA3aHUSIMU,
AJITOPUTMOM MPOCKTHPOBAHUS M XapaKTEPUCTHUKOM MCXOTHBIX JTAHHBIX
KYpCOBOTO IPOCKTA

2 Pacuer napameTpoB CBEpXIIPOBOASIIEH KaTyIIKH U KPHOCTATa

3 OneHka reoMeTpUYECKUX pa3MEpPOB KPUOCTATa Il CBEPXIIPOBOJSAIIETO
MarHuTa

4 Beinonnenune yepTeska 00ILero B1ia CBEpXIpPOBOASIIET0 MarHuTa B
KpHOCTaTe




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

3arIaHupOBaHHBIE PE3YAbTAThI 00YUEHUS 110

Howmep paznena
JUCUUILIMHEI (B

O1eHOYHOE CPEICTBO
(THN ¥ HAUMEHOBAaHUE)

Konpr
JUCLUIUINHE COOTBETCTBUH C
MHIMKAaTOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1 | 2
3HaTh:
Croco0bI pacyera MPoLECCOB EpeHoca B V-2 + KonnokBuym/OCHOBHBIE MOJI0KEHUST KHHETUYECKON TEOpUU
YCJIOBHUSIX CYIIECTBEHHOW HEPABHOBECHOCTH ] ra3oB. YpaBHeHHe bonbiMana
OCHOBHBIE METO/Ibl OITMCAHUS Komnoksuym/Onucanye KOHAEHCUPOBAHHBIX CPeJl: MapaMeTphl
KOHJICHCUPOBAHHbBIX CUCTEM, B TOM UHUCIIE N-2nx-3 + U KOHIIETINH
KBAHTOBBIX KHJIKOCTEN
TPHHLIMIIbL KBaHTOBOW MEXaHHUKHU U V203 + Komnoksuym/I [puHIMITBEI KBAHTOBOW MEXAaHUKH U KBAHTOBOM
KBaHTOBOM CTaTUCTUKU CTaTUCTHUKU
YMersb:
OCYILIECTBIIATH BEIOOP METO/1a TIOTYyYEHUS Pedepart/IIpencraBienne 0JHOTO U3 METOJIOB MOTyYCHHS
HU3KHUX TEMIIEpaTyp N-2mx-3 + HU3KHUX TEMIIEPATyp C COOTBETCTBYIOLIEH paCU€THON OLIEHKON
€ro BO3MOXKHOCTEMN
BBITTOTHATE PACUCTI TEMIOMACCONIEPEHOCAB | 11 =23 + KonrtponsHas pabora/Pacuer k03¢ HUIIMEHTOB OTpaKeHUs
Hell 3BYKa OT IpaHMIIbI pazzena (as: >KUIKOCTh - map
OMPENENATh HHTEHCUBHOCTb HEPABHOBECHBIX | 1o =23 + KOHTpOJILHa;I pabota/PacueT MOMEHTOB HEPaBHOBECHBIX
IIPOLIECCOB TEIJI0-MAcCONepeHoca (GyHKIUI pacnpeieneHus
HCIIOJIb30BATh CIIPABOYHYIO JTUTEPATYPY VIS PacuetHo-Tpaduueckas padora/Pacuer napamerpos
cOopa u aHayIM3a JaHHBIX JUIS CBEPXITPOBOJAIINX KaTyILIEK
W-2nk-3 +

MMPOCKTUPOBAHU A

KOHTpOJ'IBHaH pa60Ta/ Pacuer TemmoemMkocTn KPUCTAJTNINICCKUX
TCI
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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 peanuzaiuu: 3aniuTa 3a1aHus
1. Pacuer mapameTpoB cBepXmpoBoasmux karyiiek (Pacuetrno-rpadudeckas padora)

Dopma peanuzaruu: [lncbemennas padota
1. Pacuer TeruioemkocTr kpucrammndeckux ten (KontponbHas paboTa)

®dopma peanmszanuu: Y cTHas Gpopma
1. Onucanne KOHACHCUPOBAHHBIX Cpell: mapameTpbl U KoHuenuuu (Komnoksruym)
2. [IpyHIMIIBI KBAHTOBOM MEXaHUKH M KBaHTOBOM cratucTuku (KommokBuym)

7 cemecTp

dopma peanuzanuu: 3anmra 3a1aHus
1. [IpencraBieHne OJHOTO U3 METOJIOB IMOTYYCHHS HU3KUX TEMIIEPATYP C COOTBETCTBYIOMICH
pacyeTHOMU OIeHKOH ero Bo3mMoxkHocTel (Pedepar)

Dopma peanuzanun: [Tucbmennas padora
1. Pacuer ko3 pHUIIMEHTOB OTpaXEHUS 3BYKa OT IPaHMIIBI pasaena (a3: )KUAKOCTD - 1ap
(KontponpHnas pabota)
2. Pacyer MOMEHTOB HepaBHOBECHBIX (hyHKUMIT pacnpenenenus (KontponbHas padora)

®dopwma peanusaiuu: Y cTHas popma
1. OcHOBHBIE MOJOKEHUSI KWHETUYECKON TeopuH ra3oB. YpaBHeHue bonbimana (Komnoksuym)

bannbHO-pedTHHTOBas CTPYKTYpa AMCLUIIUHBI SABISETCS NPUIOKEHUEM A.
bannpHO-pedTHHrOBast CTPYKTYpa KypCOBOM pabOThI SBJISIETCS MpUIIoKeHUeM b.

4.2 IIpoMe:KyTOYHAsI ATTECTALUSA 10 IMCIHIIIMHE

Oxzamen (Cemecmp Neb)
Onenka ompezensercs B cOOTBETCTBUHU ¢ [lomoxeHnem o OauIbHO-PEUTHHTOBOM CcHCTEME s
cryneatoB HUY «MDW» Ha ocHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.

Kypcosas paboma (KP) (Cemecmp Ne6)
Ouenka omnpezensiercss B cooTBeTcTBUM ¢ [lonoxeHnem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynento HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOM COCTABIISAIOIINX.

Ixzamen (Cemecmp Ne7)
Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalibHO-PEUTHHTOBOM CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

Ipumeuyanue: OnieHOYHBIE MAaTEPUAIIBI 110 TUCIUITTIMHE TPUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:
1. Kprokos, A. I1. DnemeHThI pu3nUecKoi KHHETHKH : YueOHoe mocobue 1mo Kypcy "OCHOBBI
kpuopusuku" / A. I1. Kprokos, Mock. snepr. ua-t (MOU) . — M. : I3a-Bo MOU, 1995 . - 69 c. :

890.00 .;

2. Kprokos, A. I1. DrneMeHThI rHAPOIMHAMUKY U TerionepeHoca B reauu 1 : YuebHoe nocobue mno
kypcy "Kpuoduzuka" no Hanpasnenuro "Texaunueckas pusuka" / A. I1. KprokoB, Mock. 3Hepr. uH-
T (MU TY) .- M. : Uzn-Bo MOU, 2004 . — 80 c. - ISBN 5-7046-1137-0 .,

3. Amutpues, A. C. OcHOBBI KpHO(PHU3UKH KOHACHCUPOBAHHBIX CUCTEM : y4eOHOE ITOCOOHE 110
Kypcy "Kpuodusuka", mo nanpasnenuto "Texuuueckas ¢usuka" / A. C. ImutpueB, Mock. sHepr.
uH-T (MOU TY) . — M. : U3a-B80 MDU, 2006 . — 132 c. - ISBN 5-903072-78-X .;

4. Kopomnes, I1. B. MeTo1bl onucanusi KOHIEHCUPOBAHHBIX CUCTEM : y4eOHOE TTOCOOHE MO KypCy
"®du3rka KOHJICHCUPOBAHHBIX cucTeM" 10 HanpasieHuto "HanotexHonoruu", u cioymarenei
OIIKIIuC MU (TY) / I1. B. Kopounes, A. I1. Kptoko, Mock. suepr. ua-r (MOU TY) . — M. :
Usnarensckuii nom MOU, 2010 . — 64 c. - ISBN 978-5-383-00428-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=1454.

5.2 JInueH3M0HHOE U CBOOOHO PacpoCcTpaHsieMoe MPOrpaMMHOe odecrieYyeHne:

1. Office;
2. Windows.

5.3 UntepHeT-pecypchl, BKJIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH()OPMAIMOHHO-

CIIpaBOYHbIC CUCTEMBbI:

1. Hayunas 1ekTpoHHasi 6udamoreka - https://elibrary.ru/
2. HanmonanbHast 3JIeKTPOHHAst OudmoTeKa - https://rusneb.ru/
3. DaexkTponnasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenune
HaAaMMCEHOBaHHeE
VYuebnsle ayautopun g | M-409/2, Aynuropus kad. CTOJI IIPENOAABATENS, CTOJ, JOCKA
MIPOBEJICHUS JIEKIIMOHHBIX "HT" MEJIOBAsl, MYJIbTUMEIUIHBIN TPOCKTOP

3aHATUH U TEKYILLETO
KOHTPOJIS

M-422/4, YuebHas
nabopaTtopus KpHO(QU3UKU

CTOJI, CTYJI, MYJIbTUMETUIHBII
MIPOEKTOP

M-412, Yuebnas
ayIUTOpUs

CTEJUIAaX JJI XPaHEHUsI KHUT, CTOJI,
CTYJI, MYJIbTUMEIUMHBINA ITPOEKTOP,
JIOCKa MapKepHast

K-120, MamuHHBIN 3471

cepBep, KOHIUIIMOHEP

NBI{
VYuebnsle ayautopun g | M-409/2, Aynuropus kad. CTOJI IIPENOAABATENs, CTOJ, JOCKA
MPOBEJECHUS MPAKTHIECKUX "HT" MeJIOBasi, MYJIbTUMEIUIHBIN TPOSKTOP

3ansatuii, KP u KII

M-422/4, YueOnas
naboparopust KpuoU3UKH

CTOJI, CTYJI, MyJIbTUMEIUWHBIN
IIPOEKTOP

M-412, YueOHas
ayJIUTOPHS

CTEJUIAaX JJI XpaHEHUs] KHUT, CTOJI,
CTYJI, MyJIbTUMEIUMHBINA ITPOEKTOP,
JIOCKa MapKepHas

2K-120, MamiHHBIH 3a

cepBep, KOHIUIHOHED

MBI
VYuebnsle ayautopun s | M-409/2, Aynuropus kad. CTOJI IIPENOAABATENS, CTOJ, JOCKA
NIPOBEICHUSA "HT" MEJIOBas, MyJIbTUMEIUIHBIA POEKTOP
IIPOMEKYTOUHON M-422/3, YuebHo- CTEJUIAXK I XPAaHEHUSI HHBEHTAps,
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aTTecTaluu

Hay4Has JIabopaTtopus
WCCIICTIOBAHHUSI
CBEPXTEKYYel )KHJIKOCTH

1ab0paTOPHBIN CTEH, 000PYI0BaHHE
CIICHHUAIM3UPOBAHHOC, MTHBCHTAPb
CHeIMATH3UPOBAHHBIN

M-412, YueOHas
ayJIUTOPHS

CTEJUIAaX JJIS XpaHEHUsI KHUT, CTOJI,
CTYJ1, MYJIbTUMEIUUHBIN MPOEKTOP,
JIOCKa MapKepHasl

K-120, MammHHEBIN 3a71

cepBep, KOHIUIIUOHED

MBI
ITomemenus ns M-411/1, KomnbrotepHbIit CTOJ, CTYJI, JOCKa MeJIOBasl,
CaMOCTOSITEITLHON pabOTHI KJacc MYJIbTUMEIUNHBIN TPOEKTOP,

KOMITIBIOTEP HepCOHaHBHHﬁ

ITomenienus miis
KOHCYJbTUPOBAHUS

M-402, Aynutopus kad.
"HT"

CTEJUIAX ISl XpaHEHUsI KHUT, CTYIL,
CTOJI MMCbMEHHBIN

[Tomerienust st XpaHeHUs
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

M-407/1, Knanosas

CTEJUIAXK I XPaHEHUSI HUHBEHTApS,
CTEJIJIaX JUIsl XPAHEHUS KHUT,
VHBEHTAph CIIENUAIN3UPOBAHHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Kpuodusuka

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
KM-1 TIpuHOMIBI KBAaHTOBOW MEXaHUKHU M KBAaHTOBOM cTaTUCTUKH (KoJmokBruyMm)

KM-2 Onucanne KOHACHCHPOBAaHHBIX Cpell: mapameTpsl 1 KoHmenuuu (Kommoksuym)

KM-3 Pacuer TtermmoemkocTu kpucramumueckux e (KornrponbHas padoTa)

KM-4 Pacder nmapaMeTpoB CBEpXIpoBOIsAIIHX Karyiiek (PacuerHo-rpadudeckas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnpnexc KM- | KM- | KM- | KM-
Howep Paszpen nucnurnimHbl KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 OCHOBBI KBAHTOBOW MEXaHHUKH U (PU3UKU
KOHJCHCUPOBAHHBIX CUCTEM
11 OCHOBBI KBAaHTOBOM MEXaHUKU U KBAHTOBOW CTATUCTUKH +
1.2 [TpuHIUIB! GU3UKU KOHACHCUPOBAHHBIX CUCTEM + + +
1.3 OcHOBBI (PM3HUKHU CBEPXIPOBOIUMOCTH + +

Bec KM, %: | 15 25 25 35

7 cemecTp

IlepeyeHb KOHTPOJIBbHBIX MEPONPHUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAEMOCTH 110 THCIUTIIHHE:

KM-3  OcHoOBHBIE IOJI0XKEHNS KWHETUYECKON Teopuu razoB. Y paBHeHnue bonbumana (Komnoksuym)

KM-4 Pacuer MOMEHTOB HepaBHOBECHBIX (yHKIUN pacnpeneneHus (KontponbHas pabora)

KM-5 Pacuer k03¢ (UIIMEHTOB OTpakeHUs 3ByKa OT IPaHUIIbl pa3jiena ¢a3: )KUIKOCTh - rap
(KontponpHas pabota)

KM-6 IIpencraBieHue oJHOIO U3 METO/I0B MOIYUYEHUS] HU3KUX TEMIIEPATYP C COOTBETCTBYIOILEH
pacueTHoi onieHKol ero Bo3moxHocTel (Pedepar)

Buja npomexyToUHOM aTTecTANMU — DK3aMEH.

Wnpnexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHb KM: 3 4 S 6
paszaena Henens 4 8 12 15
KM:
1 OnemMeHThl GU3NYECKOl KHHETHKH, POLIECCHI TEpeHoca,
(u3uUecKrue OCHOBBI MMOJIYYEHHsI HU3KHX TeMIEpaTyp
11 OnemMeHTbl GU3NYECKON KHHETHKU + +
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OcHOBBI (PM3HUKHU CBEPXTEKYUYECTH U MPOLIECCHI ITEpeHOca B

L2 el *
13 q)I/I?)I/IquKI/Ie OCHOBBI OXJIAXKIACHUA U HOqueHI/Iﬂ HU3KUX +
TEMIIEPATYP
Bec KM, %: | 20 | 25 | 25 | 30
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Kpuoduzuka

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

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

padore:

KM-1 IlpoBepka BBIIOJIHEHUS 3a1aHUS
KM-2 TIpoBepka BBITOJTHEHUS 3aJaHUS
KM-3 TIpoBepka BBIOJTHEHUS 3a/1aHUS
KM-4 TIpoBepka BBIOTHEHUS 3a/1aHUS

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM- | KM- | KM-
Homep Pa3nen kypcoBoro mpoekta/KypcoBoi paboThl KM: L 2 3 4
pasjena Henens 3 6 8 12
KM:
O3HakOMJICHHE C 3aJ]aHUEM Ha TIPOEKT, C METOAMYCCKUMU
1 YKa3aHUSMH, AJITOPUTMOM ITPOCKTHPOBAHUS H +
XapaKTEPUCTUKOMN HUCXOJIHBIX JAHHBIX KYPCOBOTO MPOEKTA
5 Pacuer mapameTpoB CBEpXITPOBOASINCH KATyIIKHA U +
KpHocTaTa
3 OrieHKa TEOMETPUUYECKUX Pa3MEPOB KPHOCTATA JIS 4
CBEPXITPOBOISIIETO MarHUTa
4 BrimonHeHne ueprexa o0I1Iero BUa CBEPXIIPOBOISIIETO +
MarHuTa B KPUOCTATE
Bec KM, %: | 10 30 35 25
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