degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Craructuyeckas pusnka
10 HANPABJICHHUIO: DNeKTPOHMKA U HAHORJIEKTPOHHKA
npo¢uib NOArOTOBKHU: MuKpo- 1 HaHOZJIEKTPOHHKA

®usrex-mrkoia Anekrporuku, otonnku u Monexymnsproit duzuku
kadenpa TeopeTrHuecKkor GU3NKU

Kypc: 4

KBau(pukanus: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 8 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3
KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy coctaBuiu:

A.B. MuxeeHkoB, a-p ¢usz.-mar. Hayk, JOLEHT 1o Kadenpe, mpodeccop
E.B. Cyposries, kau. (hu3.-Mar. HayK, JOIEHT

N 4. Tlonmumiyk, a-p ¢hus.-mar. Hayk, npodeccop, mpodeccop

}O.B. Muxaiinosa, kaHJ1. Qu3.-Mar. HayK, JIOIEHT, IOIIEHT

JI.B. Ny6oBckuii, kaHf. pus.-Mar. HayK, JOLEHT, JOIIEHT

A.A. TlyxoB, a-p ¢pus.-mar. Hayk, nmpodeccop, npodeccop

[Iporpamma obcyxneHa Ha 3acefanuu Kadeapsl Teoperudeckont pusuku 23.05.2020



AHHOTANMA
B Hactosimiee Bpemsi METOJbI CTAaTUCTHUECKOW (DM3MKE aKTUBHO HCIOJIB3YIOTCS B Pa3IMYHBIX 00J7acTsX
ecrectBo3HaHUsA. K 3TUM 00nacTsM OTHOCSITCS, B TEPBYIO odepenb, pusuka u xumuss. OJHAKO MHOTHE
HAy4HbIE JOCTHXKCHUSI B OMOJOTMM U MEIUIIMHE TaKXKe HCIONb3YIOT 0a30BbIe MPUHIIMITEI CTATHCTUYECKOM
¢m3uku. BaXHOCTh U3yYeHHS OTOTO TpeaMeTa CBs3aHa TaKXKe C TEM, YTO MHOTHE TIOJOXKCHHUS
CTaTHCTUYECKOTO MOIX0/1a K UCCIIEIOBAHUIO PA3IMYHbIX SABJICHUH HUCTIOIB3YIOTCS COBPEMEHHON SKOHOMUKON U
COIIMOJIOTHEH.

VYCII0BHO KypC MOXKHO pa3feiuTh Ha JIBE YacTH.

B mepBoii yacTu M3nararTCs OCHOBBI TEPMOAMHAMUKU M cTaTHCTH4ecKOW (usuku. [Ipu sTOoM H3noxenue
OCHOBAHO Ha METOJIE PA3IUYHBIX CTATHCTUYECKUX aHcaMOiel. DTO MO3BOJSAET €IMHBIM 00pa3oM ONUCHIBATH
PaBHOBECHBIE CBOWCTBA Pa3IMYHBIX (PU3UUYECKUX CHCTEM KaK B TEPMOIMHAMHUYECKOM Ipefeiie (0ecKoHeuHbIe
CHCTEMbI), TaK U (UIyKTyalluM B HUX. B KadecTBe WUIIOCTPAIIMM METOJa HUCIOJIB3YIOTCS Pa3IMYHbIC MOIEIH
MHOTOYAaCTHYHBIX CUCTEM, B KOTOPBIX YaCTULBI HE B3aUMOACHUCTBYIOT MEKAY COOOH.

Bo Bropoii wactu Kypca uccieayloTcs (U3MYecKue CHUCTEMbI, B KOTOPBHIX B3aMMOJACHCTBHEM NpeHeOpeyb
Henb3s. OCHOBHOM LIENIbI0 9TOM 4acTH Kypca sIBJISETCS U3JI0KEHUE METOJ0B, KOTOpbIE IIO3BOJISIIOT CBECTH
3aJayy K aHcamOmi0 HEeB3aMMOACHCTBYIOLIMX KBa3H4YacTHL ((DOHOHBI B KpHCTaulaX M ClIa0OHEHAeaIbHOM
cBepxTekyueM bose-rase, menessie Bo30yxaenns B @epmu-raze ¢ nputsokenuem). (IIpu 3ToMm, cyiiecTBeHHO
WCHOJIB3YIOTCS 3HAHMS, TIOITY4YECHHBIE CTYJCHTaMHU B Kypcax TEOPHUHU MO U KBAHTOBOM MEXaHUKH. )

Hapsny ¢ 3TM, Ha 0CHOBE OOIIMX MPUHLMIIOB, U3y4YaeMBIX B IIEPBOM YaCTH Kypca, U3j1araeTcs COBpeMEHHBIN
MOJIXO/ K WCCIIE/IOBAHUIO0 KPUTHUYECKUX SBIICHHWH, OCHOBaHHBIN Ha (yHKnuoHane ['mH3Oypra-Jlanmay. Beuay
MPUKIIAAHOTO 3HAYCHUS JUIsI COBPEMEHHON (pr3MuecKkoi XMMUU U OMOJIOTMHU YacTh JIEKIIMOHHOTO Marepuaia u
CEMMHAPCKUX 3aHATUH MOCBAIIEHA U3YYEHHUIO CTATUCTUYECKUX U TEPMOINHAMUUYECKUX CBOICTB UIEAJIbHBIX U
HEUJICaNbHBIX PACTBOPOB.

1. leau u 3apauu

eap AUCUMNIMHBI

Jlate cTyneHTaM 3HaHUS, HEOOXOAUMBIE IS ONMHCAHUS Pa3IMYHBIX (U3NYCCKUX SIBICHUA B 001acTu
MIPWIOKEHUH KaK KJIIACCHUYECKOW, TaK M KBAHTOBOW CTaTHCTUYECKOW (DM3WKH, U METOIbI MTOCTPOSHUS
COOTBETCTBYIOLIMX MaTeMaTH4eCcKux Mojeneld. [lokazaTh COOTBETCTBHE CHCTEMBI IOCTYIIATOB,
TTOJIOKEHHBIX B OCHOBY CTAaTUCTHUYECKOUN (DM3HMKH, CYNIECTBYIOIINM AKCIIEPUMEHTAILHBIM JaHHBIM, YTO
MO3BOJISIET CYUTATH TEOPHUIO JJOCTOBEPHOU B 00JIACTH €€ MPUMEHUMOCTH. J]aTh HaBBIKH, TO3BOJISIOIINE
MOHATh aJ€KBaTHOCTh TEOPETHYECKOM MOJIENN COOTBETCTBYIOMIEMY (DHM3MUECKOMY SIBICHUIO U
OTIPEJICIIUTE TIPeIeibl €€ MPUMEHUMOCTH.

3agauu AUCHUILIHHBI

. M3yueHne mareMarnyecKkoro ammnapara Kak KJIaCCUYECKOM, TaK M KBAaHTOBOW CTaTHMCTHUYECKOU
¢buzuky;

¢ HU3YUYCHUC MCTOHOB PCHICHUSA 3a/1a4 KaK KHaCCI/I‘IGCKOI\/'I, TaK ¥ KBAHTOBOM CTaTHCTHYECKOMN (1)I/IBI/IKI/I,

° HU3YyUCHUC MCTOAOB OIIMCAHHA MAKPOCKOMUYCCKHUX CHUCTCM YaCTULl U UX TCPMOAUMHAMHUYCCKHUX
CBOﬁCTB, B TOM 4YHUCJIC CUCTCM, B3aI/IMOZ[eI\/'ICTByI-OI]_II/IX C BHCIIHUMH ITIOJISIMHU,

. OBIIJICHUE CTYJACHTAMH METOJOB KJIACCUYECKOM W KBAHTOBOW CTATUCTHUYECKOW (QHU3IUKH IS
OTIMCAHMSI CBOMCTB Pa3NUYHBIX KOHKPETHBIX (PU3NYECKUX CUCTEM.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1.1 CnocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CnocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

npodeccuoHaIBHON 1S TeTbHOCTH




[IK-1 Criocobuen mnanupoBath U ipoBoauts  |[IK-1.1  Bmageer  dyHIaMeHTaNbHBIMH  MOHSATHSMU,
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (HU3NKU

npeam

(aHaJ'II/ITI/I‘le CKHE U I/IMI/ITaLII/IOHHBIe)
HUCCIICAOBaHUA

eTHOU o0nacTn) u (M) TeOpETHUECKUE

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HaTh:
- Tloctynarsl ¥ NPUHLMIBI KaK KIACCUYECKOM, TAK M KBAHTOBOW CTaTUCTHYECKOW (PU3MKH, METOABI
ONMCAaHUs MAaKPOCKOIIMYECKUX CHUCTEM YacTHULl pAa3JIMYHOM MNPUPOIbI, a TaKkKe IOCTYJIAThl
TEPMOIUHAMUKH;
- OCHOBHbIE YPaBHEHUS TEPMOAMHAMUKY U CBOMCTBA TEPMOANHAMHUYECKUX ITOTEHIIUAJIOB;
- OCHOBHBIE METOJbl MaTEMAaTHYECKOrO ammapara CUCTEeM MHOTHX YacTHL, (OopMaiu3M 4YHcel
3al0JIHeHH (METOl BTOPMYHOTO KBAHTOBAHM ), allllapaT CTAaTHCTUYECKOTO YCPEHEHUS OTIEpPaTOPOB;
- OCHOBHBIE METOABI PEIICHUS 3a/1a4 KaK KIaCCHYECKOM, TaK U KBAHTOBOHM CTaTHCTHYECKOW (DU3MKH,
BKJIIOYasl aHAJIM3 TEPMOANHAMUYECKUX CBOMCTB U IIOBEJCHUS MAKPOCKOIIMYECKUX CUCTEM BO BHELIHHUX
MOJISIX;
- METOJIBI ¥ CIIOCOOBI ONMCAHUS KOHJICHCHPOBAHHOTO COCTOSIHUS BEIIECTBA;
- METOJbI ONMCAHNS HU3KOTEMIIEPATYPHBIX CBOMCTB CHUJIBHOB3aUMOICHCTBYIOIIIMX CUCTEM.
YMETh!
- Ilonb3oBaTbes anmaparoM IKOOMAHOB B MPUIIOKEHUH K TEPMOIUHAMUKE;
- II0JIb30BaThCs ANNApPaToOM TEOPUM BEPOSITHOCTEH;
- TIOJNB30BaThCS ANMNApPaTOM BEPOSITHOCTHBIX (DYHKIIHIA pacipenesieHus;
- peulath TEPMOAMHAMHUYECKUE 3374l C YUETOM BHEIIHUX I10JIeH;
- pemiarth 331a41 O MOBEACHUH MaKPOCKOIINYECKUX CUCTEM B 33aHHOM BHEIIIHEM I10JIC;
- TIPUMEHSATH METOJ TEOPUH CPEIHETO MO Ul peIleHHs 3a1a4d O (a30BbIX EPEXOAaX BTOPOTO poja;
- pewmiats 3aa4u Opo PIyKTyaluu TEPMOIMHAMHYECKUX BETMUYNH MaKPOCKOIIMUECKUX CUCTEM;
- pemarth 3a1a4¥ po (GuIyKTyauuu napamerpa nopsiika CUIbHOB3aUMOAEHCTBYIONINX CUCTEM.
BJIAJICTh:

- OCHOBHBIMH METOJIAMH MaTEMaTH4eCKOro armapara KakK KJIACCHYECKOW, TaK W KBaHTOBOH
CTaTUCTHUYECKON (PU3UKH;

- HaBBIKAMH TEOPETHYECKOTO aHAJIW3a peallbHBbIX 33Ja4, CBA3aHHBIX KaK CO CBOWCTBaMHU
MAaKpOCKOIIMYECKUX CUCTEM PA3IMYHON MPUPOJIBI, TAK U C UX TEPMOJMHAMUYECKIMHU CBOHCTBAMHU.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.

pabora
1 boze-ras 2 2 3
2 WNudopmanmonnas 3HTpoOnUs 2 2 4
3 Kanonunueckuii ancam6i1b 4 4 3
4 Kiraccuaeckwmii (00IbIIMaHOBCKHIT) Ta3 2 2 3
5 MuUKpOKaHOHUYECKHI aHCaMOIIb 2 2 4
6 [IpuHIUIBI TEPMOAUHAMUKHI 2 2 3
7 CBepxnpoBOIUMOCTh 2 2 4
8 CBepXxTeKy4ecThb 2 2 4
9 ®a30BbIE MTEPEXOBI 2 2 3
10  |da3zoBsie mepexoasl I poxa 4 4 4




11 ®epmu-ras 2 2 3
12 |®eppoarHeTusm 2 2 4
13 |OnyxTyauu mapameTpa rnopsaka 2 2 3
Wroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 8 (Becennuit)

1. Boze-ras

WneanpHbii  0o03e-ra3. bose-koHmeHcanus, TEIJIOEMKOCTh, YypaBHEHHWE COCTOSHHUS 003e-Tasa.
Konnenmust kBazngactun]. @otoHs! U (GOHOHBI. XUMHUECKUAN MTOTEHIINA, TaBJICHUE U TETIOEMKOCTb
YEPHOro U3IYUYCHHUS U TBEPIIOTO TEIa

2. UndopmanuroHHas SHTpONHUs

Nudopmanmonnas suTponust [m66ca. O 3aKkoHe BO3pacTaHUsl SHTPONHMH KaK TMOTepe WHPOpPMAIUH.
Teopema Hepucra. Ilpencrasnenue uucen 3anonHeHus. BropuuHoe kBaHTOBaHHMe 003e- U depmu-
raza. [aMHUIbTOHUAHBI H/ICATbHBIX TA30B B IPEICTABICHUN YUCEI 3AIIOTHEHHSI.

3. Kanornyeckuii ancamoOIb

Pacripeneneane Iub0ca (kaHOHWYECKHMH aHCAMONb). OKBHUBAJIEHTHOCTh KAHOHHYECKOTO U
MUKPOKaHOHHYECKOTO paclpesie]ieHnld B TepMOJMHAMUYECKOM Tmpefene. DiyKkTyanusi dHEpru B
ancamOiie 'n06ca. Craructuueckas cymma. OcHoBHas (hOpMyJia CTATUCTHYECKON (PU3UKH.

4. Knaccuueckuit (001b1IMaHOBCKHI) Ta3

BonbpiiMaHOBCKMIA Ta3, BEIYUCIEHUE €70 TEPMOJNHAMUYECKNX BeIMUHMH. OHM3anus U 1HCCOLUALIys.
Bonbmoi kanHonndeckwuii ancamOib. Temneparypa BeIpOXKICHHS.

5. MuKpoKaHOHUYECKHIA aHCaMOJIb

Makpockonuyeckue cucteMmbl. CpenHue 3HaueHUs. Oproaudeckas rumnore3a. CrarucTuueckas
HE3aBUCUMOCTb U 3aKOH OoJbIIMX uucesl. TepMonmHamuueckuid mpeaen. Yucino cocTosHHIA,
IUIOTHOCTH 4ncia coctosHui. Craructuueckas sHTponus bosbivana. dyHKuus pacnpeneseHus U
MaTpula II0THOCTH. YpaBHeHue JInyBusis.

6. IIpuHIMIIBI TEPMOIUHAMUKH

3aMKHYTBIE CHCTEMBI. TepMOAMHAMHUYECKHE BeJIMYMHBI. Temmeparypa. TepMoanHaMHuYecKoe
paBHOBecue. OHTponus. HepaBHoBecHass dHTponMss M BTOpPOM 3aKOH TEPMOJUHAMUKH.
TepMoguHaMUUECKHE TOXKIECTBA M HEPABEHCTBA. [IpHHIMIT MUHMMAJIBHOCTH TEPMOAMHAMHYECKUX
noreHuuanoB. TepMoOMHAMHUYECKUE IIOTEHIMAdbl B MAarHuTHOM Ioje. TepMoauHamuyeckue
¢uykryauuu. [puanun boneimana.

7. CBepX1IpoOBOIUMOCTh




Mukpockonudeckasi TEOpHs CBEpXIPOBOIMMOCTH HeueanbHoro hepmu-raza. ['amunsronnan BKILI.
HeycroitunBocts Kymepa. Oneprernueckass menb. TepMoguHamMuKa CBEpXIPOBOAHUKA, CKAYOK
teruioeMKkocTd. Teopust [uH30ypra-Jlannay. CBepxmpoBojsinuii Tok. YpaBHenue JIOHTIOHOB. DPdeKT
Meiiccuepa. CeepxnpoBoauuku | u Il poga. Buxpu AbpukocoBa. BepxHee n HHKHEE KpUTHUECKUE
MarHuTHbIe nosst. KBaHTOBaHME MarHUTHOTO MOTOKa. DPdekT [xo3edcoHa.

8. CBepXTeKy4ecTh

Mukpockonuyeckasi Teopusi CBEpXTEKydecTH HeuwjeanbHoro ©Oose-raza. [IpeoOpazoBanue
Boromo6oBa. Dnementapusie Bo30yxaeHus. Kpurepuii ceepxrekyuectu Jlanaay.

9. ®a3oBbIe TEPEXOBI

VYcnoBust paBHOBecus (pa3. Xumuueckoe paBHoBecue. Popmyna Caxa. dazoBbie mepexoxabl [ u 11
pona. U3menenne cummerpun (asbl. [apamerp mopsiaxa.

10. ®azossie nepexoas! 1 poxa

Teopus dazoBbix nepexonos Il poxa (Teopust «cpemHero moms») B IPUMEHEHUHU K (eppOMarHeTHKy U
CBEPXIPOBOTHHKY.

11. ®epmu-rasz

WneanbHpiii pepmu-ra3. XUMHYECKHA TOTCHIMAJ, MABJICHHUE W TEIUIOEMKOCTh JJIEKTPOHOB B
metaine. [Tapamaraerusm [laymu. JTnamarnerusm Jlannay. ekt e [aaza-Ban Anbdena.

12. ®eppoarHeTusm

Muxkpockonuueckass Teopusi (eppoMarHeTHsMa B INPHOMMKEHHHM CaMOCOITIACOBAHHOTOT —IIOJIS.
I'amunpronunan [eitsenOepra. Marnonsl. 3akon bioxa.

13. @nykryanuu napameTpa nopsaka

@OnykTyaluu napaMerpa IHopsika M KoppesiuoHHas [uihHa. DIyKTyallMOHHAs TEIUIOEMKOCTb.
Kputepuii mpuMeHUMOCTH TEOPUHU «CpeAHEro moiis». MacmraOHas nHBapuaHTHOCTh. KpuTtnueckue
HUHJIEKCHI.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

CranpapTHas ayAUuTOPHS, XKeIaTeIbHO, C MYIBTUMEIUIHBIM IPOSKTOPOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopetnueckas ¢pusuka [Teker] : B 10 T. T. 5, Y. 1 : Craructuueckas ¢pusuka : yueod. mocodue s
yu-toB / JI. /1. Jlanmay, E. M. JIndmmu ; noxg pen. JI. I1. IluraeBckoro .— 5-e u3a., crepeotun. — M. :
®usmamut, 2001, 2002, 2005, 2010 .— 616 c.

2. Jlexuuu mio cratuctudeckoit ¢pusuke [Tekcer] : yue6. mocodue mis By3os / JI. A. Makcumos, A. B.
MuxeenkoB, U. f. [Tonmumyk ; M-Bo oOpa3oBanus u Hayku PD, Mock. ¢pu3.-TexH. MH-T (roc. yH-T .—
M. : MOTHU, 2011 .— 328 c.

5. Jlanpay, JI. JI. Teopernueckas puzuka [Tekct]. B 10 . T. 9. U. 2. Craructuueckas guszuka. Teopus

KOHJICHCHPOBAHHOTO COCTOSTHUS : yue0. mocobue mis By3oB / JI. JI. Jlanmay, E. M. JIudmmu. - M. :
®usmatiut, 2000-2005. - 496 c.

JomnonHurensHas aureparypa



1. 3agaun no Teopetrueckot pusnke [Tekcr] : yued. mocobue aist By3oB / 0. M. Benoycos, C. H.
Bypmuctpos, A. 1. TepuoB .— Honronpyassiii : Uatennekt, 2013 .— 584 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ccpuika cTpaHHIbl Kadeapsl Ha OPHUIINATFHOM CaiiTe YHUBEPCUTETA
http://mipt.ru/education/chair/theoretical physics//

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

WnauBunyanpHas paboTa IpeAroaraeT caMOCTOSATEIbHOE BBIIONIHEHUE CTYACHTOM OIPEIEICHHOTO B
«3amanuny Habopa YIMPaXHEHHWH M 3a/1ad B COOTBETCTBUHM C TEMAaTHKON CEMHHApPCKUX 3aHsTuid. [1pu
HEOOXOAMMOCTH CTYACHT MOJy4YaeT KOHCYJAbTALUIO [0 BBIIOJHEHHIO OTACIBHBIX 33434 Y
[IperojiaBareisl BELyIIEro 3aHATHs KaK BO BpeMsl IPOBEIEHHMs CEMHHApPCKUX 3aHATUH, TaK U BO
BHEYPOYHOE BpEMs IO COMIACOBAHHUIO C NperoaaBaTenieM. «3aJaHue» pa3fdaeTcs BCEM CTYICHTaM B
BUjie y4eOHO-METOANYECKOT0 MaTepHaia, COAEpIKalero nporpaMmy Kypca u yIpaKHEHHs, U 3a/1aui,
BKJIIOYCHHBIC B JIBa JOMAIIHHUX 33JaHusl. PyKOBOICTBO M KOHTPOJbL 32 CaMOCTOSTEIbHOM paboToit
CTy/IEHTa OCYILECTBIsIETCS B (hopMe MHIAMBHUIyaTbHBIX KOHCYJIBTAIIH.

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN HM3YYEHHUS OTIEIBHBIX TEM WM BOIPOCOB, CIEAYyET oOpamarbes 3a KOHCYABTAIUSIMHU K
JIEKTODY.

DK3aMeH MpOBOAUTCS B ycTHOW (opme. DK3aMeHAIMOHHBIE OWIETHI MOTYT COJEpXKaTh Hapsly C
TEOPETUYECKUMH BONPOCAMH, TAKXKE M TUIOBBIC 3anaun. Dopma Owmiiera ompenensercs JEKTOPOM
3aBUCHUT OT JICKIIHOHHOI'O IIOTOKA.

TpanunmonHas ¢opma OmiieTa COAEPKUT 2 TEOPETHUECKUX BONPOCA M OJHY THUIOBYIO 3aaady. OTBeT
CTylleHTa orieHnBaeTcs 1o 10-0ampHON MIKae.

bunetsr Takke MOTyT COCTOSITh M3 3 — 5 OTHOCHTENBHO MPOCTHIX BOIPOCOB M BOMpoca (BOMPOCOB)
MTOBBIMIEHHOW CIIOKHOCTH. [IpOoCThIe BOMPOCH OIEHWBAIOT ypOBEHb 3HAHWW. CIOXHBIE BOIPOCHI
OILICHMBAIO YPOBEHb YMEHUI 1 HaBBIKOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa TeopeTHuecKkor GU3NKU

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH
PaspaGorunkm:

A.B. MuxeeHkoB, a-p ¢uz.-mar. Hayk, JOLEHT 1o Kadeape, mpodeccop
E.B. Cyposries, kauj. (hu3.-Mart. HayK, JOIEHT

N 4. Tlonmumiyk, a-p ¢us.-mar. Hayk, npodeccop, mpodeccop

}O.B. Muxaiinosa, kaHJ1. Qu3.-Mat. HayK, JIOIEHT, IOIIEHT

JI.B. Ny6oBckuii, kaHf. pus.-Mar. HayK, JOLEHT, JOIIEHT

A.A. TlyxoB, a-p ¢pus.-mar. Hayk, npodeccop, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1 CriocoOHeH mIaHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKn

IIOHATHUAMMU,

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «Craructuueckas (1)I/ISI/IKa)> O6y‘laIOH_IPII>'IC$I JOJIKCH:

3HAThb:

- Tloctynarsl ¥ NPUHIUIIBI KaK KIACCUYECKOW, TaK M KBAHTOBOW CTAaTUCTHYECKOW (DU3HMKH, METOBI

OMMUCaHugd MAaKpPOCKOIMMYCCKUX CHUCTCM YaCTHUI] paSJ’IH‘lHOﬁ npupoasbl,

TCPMOJUHAMUKH,

a TaKKC TOCTYJAaThbl

- OCHOBHBIC YpaBHCHHA TCPMOJAUHAMUKU U CBOICTBA TCPMOANHAMUNYCCKUX MMOTCHIIUAJIOB,

- OCHOBHBIC MCETOAbI MATEMATUYCCKOIO amrapara CUCTEM MHOI'MX 4YacCTHull, (i)OpMaJ'II/IBM YHUCCJI
3aIllOJITHCHHUA (MGTOI[ BTOPHUYHOTI'O KBaHTOBaHI/IFI), arnrmapar CTaTUCTUYCCKOTO YCPCAHCHUA OIICPATOPOB,

- OCHOBHBIC MCTOABI PCIICHUA 3ada4 KakK KHaCCI/I‘IeCKOI\/'I, TaK ¥ KBAaHTOBOM CTAaTHUCTUYECKOMN (1)I/I3I/IKI/I,
BKJIIO4Yasd aHaJIn3 TCPMOANHAMUYICCKUX CBOICTB U MOBCACHUA MAKPOCKOIMMYCCKUX CUCTEM BO BHCIIHUX

MOJIAX;

MCTOABI U CIIOCOOBI OIUCAHUS KOHACHCHUPOBAHHOTO COCTOAHUA BCIICCTBA,
METOAbI OITMCAHUA HU3KOTEMIICPATYPHBIX CBOICTB CPIJ'ILHOB33HMOI[CI>1CTByIOH.IPIX CUCTCM.

- peuiarh 3aa4y O NOBEJCHUH MaKPOCKOIINYECKUX CUCTEM B 33JaHHOM BHEIIIHEM I10JIE;

- TPUMEHSTHh METOJ TEOPHH CPEIHETO MO IS PeLIeHns 3aa4 o (a30BbIX NepexoJax BTOPOro poaa;
- pemiarh 3a1a4¥ po (GIyKTyalnu TEpPMOANHAMUYECKUX BEJIMYMH MAKPOCKOIIMYECKUX CHCTEM;

- pemats 3aa4u Opo (GIyKTyauu napaMerpa nopsaKa CHIbHOB3aUMOACHCTBYIOIINX CHCTEM.

YMeThb:
- Ilonmp3oBarbes anmaparom sIKOOMAHOB B MPUIJIOKEHUH K TEPMOIMHAMUKE;
- TIOJIB30BAaThCS allapaToM TEOPUH BEPOSITHOCTEH;
- TIOJI30BAThHCS AIlapaToOM BEPOSITHOCTHBIX (DYHKIUH pactpeieneHus;
- pewars TEPMOAMHAMHYECKHE 3a7a4H C YYETOM BHEIIHUX TOJIEH;
BJIaJeTh:

- OCHOBHBIMH METOAaMU MATCMaTH4YC€CKOI0 arimapara Kak KHaCCI/I‘IeCKOI\/'I, TaK W KBAHTOBOM

CTaTUCTUYCCKOMN (1)I/ISI/IKI/I,

- HaBbIKaMH TCEOPCTUYCCKOIO aHajiin3a pCajbHbIX 3ajad,

CBSI3aHHBIX KaK CO CBOMCTBaMH

MaKpOCKOIMMYCCKUX CUCTCM paBJ’IH‘lHOfI Npupoabl, Tak U C UX TCPMOANMHAMUYICCKUMU CBOMCTBaMU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




3. IlepeyeHb THMOBBIX KOHTPOJILHBIX 3aJaHUi, MCHOJb3YyeMbIX /Jisi OLEHKH 3HAHMIA,
YMeHUii, HABbIKOB

Jlomyck K pK3aMeHy IPOBOJIUTCS MPENoJaBaTeiieM 10 UToraM padoThl CTYACHTa B CEMECTPE B
CJydae YCIEIIHOIO OCBOCHUS AUCUUILIMHBL. B ciaydae eciiv CTyAEHT HE YCBOWI JUCLUIUIMHY, U
pe3ynbTaThl €ro pabOThI B CEMECTpPE OKa3aJUCh HEYJIOBJICTBOPUTEIBHBIMU, IPOBOJIUTCS
JIOIIOJTHUTEIBbHBIM ONPOC Ha MPEAMET BBISBIICHUS 3HAHUU. [[ONOJHUTENBHBIN OMPOC MPOBOIUTCS
B BHUJIE TECTOB, COJCPNKAHHUE KOTOPBHIX TMOJHOCThIO COOTBETCTBYET COJEPKAHUIO TECTOBBIX
OIIPOCOB CTYJICHTOB B TEUEHHUE CEMECTPA.

OueHka ypoBHS CTYIEHTOB ISl IONYCKA K 3K3aMEHY CKJIAJbIBACTCS U3 OLEHOK TPEX MO3UIUM:
3HAHUM, YMEHHUI U HABBIKOB.

3HaHUS CTYACHTOB OLEHHUBAIOTCA B PE3yJbTaTe€ MPOBEACHUS E€KEHEIEIbHOr0 Ompoca
npoiinenHoro marepuana. Ompoc TPOBOAWTCS B IUCBMEHHOH (opMe B BHIE TECTOBBIX
BOIIPOCcOB. [IpuMep TecTOBBIX BOIPOCOB MIPUBEAEH HUXKE.

YMeHussi U HaBBIKM CTYIEHTOB OIPENEISIOTCS [0 WTOraM claud JOMalllHUX 3ajaHuil. Bcero
CTyJIEHTaM Mpe[JiaraeTcs ABa JOMAIIHUX 3aJaHus. 3aJaHue COJIEpPKUT TpU TUNA 3374a4 U
ylpakHeHUi. THITOBbIC 3a7aull U yIIPKHEHHS Pa30UparoTcs HA CEMUHAPCKUX (MPAKTUYECKUX )
3aHATUAX. AHAJOTMYHBIE 33/1a4d U YNPAXKHEHUS CTYJEHThI JOJIKHBI PEIIMTh CaMOCTOSITENBHO,
UCIIOJIb3YSl PEKOMEH/IOBaHHYIO JIuTepaTypy. Kpome Toro, cryaeHtaM npearaiorcs CreualbHO
MOMEUEHHBIC 33/1a4d TMOBBIIICHHON CIOXXKHOCTHU. PemieHne Takux 3agad TpeOyeT OT CTyAeHTa
HaBBIKOB U MPEJICTABIISICT COO0M OIICHKY HABBIKOB PEIICHHS 3a/1a4 MOBBIIIEHHON CII0KHOCTH.
HaBbIku CTYyZIEHTOB MpPOBEPSAIOTCA B pE3yNbTaTe pEHICHUS KOHTPOJBHBIX pPAa0OT, KOTOpPHIE
IPOBOJASATCS BO BpeMs ayAUTOPHBIX 3aHATHH. 3ajauyd aHAJIOIMYHBI THUIIOBBIM 3ajjaydam,
BKJIIOUEHHBIM B JIOMAIIHHUE 33/IaHUS, KaK PacCMaTPHUBAEMbIM Ha CEMUHAPCKUX (IIPAKTUYECKHX)
3aHATHSIX, TaK U IPEIaraeMbIM JUIsl CAMOCTOSATEIBHOTO pelIeHUs. 3a/laHusl KOHTPOJIbHBIX padoT
OILICHEHBI B ONPECICHHYI0 CYMMY 0aJlIOB, YTO MO3BOJISIET OLEHUTh YPOBEHb YMEHUS U HaBBIKOB
CTYJICHTOB.

Bormpockl, BKIIIOUEHHBIE B TECTOBBIE ONPOCHI, OXBATHIBAIOT OCHOBHBIE MOHITHSI, PACCMOTPEHHBIE
Ha NPeAbIIYLIEH JEKINH.

IIpumep BOIPOCOB TECTOBOI'O 3aJaHUsA:

1. 3anmmwure xputepuit Jlangay cBepXTeKy4ecT KBaHTOBOM KUIKOCTU CO CIIEKTPOM
BO30OYXaeHui ().

2. Jlns BOABI M3-TI0]] KpaHa KPUTEPHil cBepXTeKydecTH (V <V.) BBINOJIHEH, II0YEMY JKe OHA HEe
cBepxTekyda?

3. 3anuumTe BhIpaK€HUE [l FaMUIbTOHHAHA CUCTEMBI TOXKJIECTBEHHBIX B3aUMO/ICHCTBYIOIIUX
YacTUl] B IPEJICTABIEHUY BTOPUYHOTO KBAHTOBAHMSI [UI OOJIBIIOT0 KAaHOHUYECKOTO

ancamb6ms (T,V, u).

3anummte npeobpasoBanus boromo0oBa, CBA3BIBAIOIIETO ONEPATOphl d, U b, 1 X 3.C.

o

3anunmmMTe BIPAKEHHUE JJIs1 CKOPOCTH OOTOF0O0BCKOTO 3BYKa C .

6. 3amumurTe BEIpaXKeHUE JUIS CIIEKTpa Bo30yxIeHui £(P) B ciraboHEH1eaTbHOM
BBIPOXKIEHHOM 003€e-Ta3e.

7. Yro 6ompine: dazoBas CKOpocTh (hoHOHA B c1aboHenIeaTbHOM 003€e-Traze Uin
TUAPOIMHAMUYECKAsi CKOPOCTh OOTOIF0O00BCKOTO 3ByKa B HEM?

8. Kak 3aBHcHT OT KOHCTaHTHI B3auMozeiictBust U, uncno HagkonaeHcaTHbIX yacTuil N — N,

MIpY HYJIEBOM TemnepaTrype?



9. Kak 3aBucuT OT TeMmepaTypsl 1 TEIUIOEMKOCTh cBepxTekyueil xuakoctu C, ?
10. Kak 3aBucur ot Temneparypsl T IIOTHOCTh HOPMaJIbHOI KOMIIOHEHTBI O, CBEPXTEKyuei
JKAOKOCTU?

[Tpumep KOHTPOIBHOM pabOTHI:

1. Onpenenuts K03 HUIKEHT TEIIIOBOTO PACIIUPEHUS, 3aIaHHbIN B iepeMenHbix (P,T), ¢
IIOMOIIIBIO YPaBHEHHUs BaH-aep-Baanbca, 3anucannoro suae P=f(V/N,T).

2. Cucrema TpejaCTaBIsieT cO0OW s9eiiKM ajCOpOLMOHHBIM [EHTPOB. B Kaxmoil sueiike
HAXOJUTCS MPOTOH JHOO 0e3 3JIeKTpOoHa, — C DHEpPrue paBHOW HyNIO, JUOO C OJHUM
9JICKTPOHOM, C TIpOEKIHel crnuHa, paBHOW *1/2, m ¢ sHeprue paBHOH ¢ OmnpenenuTh
3aBHCUMOCTB HTPOIHH CUCTEMBI S OT MOJHOU 3HEprud E.

3. OrmpenenuTh HU3KOTEMIIEPATYPHOE TOBEICHHE XMMHYECKOTO MOTCHIIMANA U TEIUIOEMKOCTH
OJTHOMEPHOTO YJIbTPAPENATUBUCTCKOTO 003e-ra3a

4. PaccmotpeTh U-V mpeobpasoBanue bormo6oBa B mpeiesie JIMHHBIX BOJIH U BEIYMCIIUATD
TEMIIEPATYPHYIO NIONPABKY K YMCITYy HAJKOH/IEHCATHBIX YIbTPAPEIATUBUCTCKUX YaCTHULl B
JIByMEpHOM HeuJeanbHoM bo3ze-Tasze.

5. Omnpenenurs CNUHOBBIM MAarHUTHBIA MOMEHT M CIIMHOBYK) MarHUTHYIO BOCIIPHHMYHBOCTH
CBEPXIIPOBOJIHHUKA, [IOMEIIEHHOTO BO BHEILIHEE MarHuTHoe mnoie H.

Kaxnas 3amaua KOHTpOIbHOU pabOTHI OLIEHEHA B ONPECIICHHYI0 CyMMY 0ajuIOB B 3aBHCHMOCTH
OT CIOXHOCTM W YpPOBHs (3HaHUS, yMEHHMsS M HaBbIku). [lomHas cymma OamioB mpumepa
KOHTPOJILHOH paboThI paBHa 25.

Konkpetnsie ycioBus Habopa 6ayuioB 3a pabOTy B CEMECTPE MOTYT 3aBUCETh OT JICKIIHOHHOTO
MIOTOKA M OTIPENENAIOTCS JIEKTOpoM. OOLIMM OCTaeTCst CIeayIoIIee MPaBHIIO.

B TeueHme cemecTpa CTyIeHT HaOWMpaeT CyMMYy OaIOB IO pe3yjbTaTaM TECTOBBIX OIPOCOB
(manmpumep, 50 GayioB), MO pe3yabTaTaM clIadd ABYX 3amanuii (Hampumep, 80 6amioB) u 1mo
pe3yibTataM JBYX KOHTpONbHBIX (Hampumep, 100 GamtoB). Kpome Toro, 3a pemeHue 3agad
MOBBIIIEHHON CJIO)KHOCTH JIOMAIIIHETO 33JaHusl CTYACHT MOXET Ha0paTh NpeMHUalbHBIC
(OonycHbIe) OGayutbl O ABYM 3agaHusM (Hanpumep, 30 6amnoB). ITomHblil Gamn oreHUBaeTcs B
JaHHoM ciydae cymmon 230 6amwnoB. [lo pesynbTaTam UTOTOBOTO PEHTHHTA CTYIEHT MOXET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast OLIEHUBAETCs B % OTHOCUTENIBHO MOJHOTo Oaa.

Omnenka 3a pabOTy B CEMECTPE BBICTABISIETCS B COOTBETCTBHM CO CXEMOW, NMPHUBEIECHHOW B
cienytomieM paszesne. CTyIeHT J0MyCKaeTcs K 3K3aMeHY MpHU YCIOBUU C/IauyM JIBYX 3alaHui U
OIICHKH 3a paboTy B ceMecTpe paBHOM win Oosbiei 3 (1Mo JecATHOAIBHON ITKae).

Hrorosas OK3aMCHallMOHHAasA OLCHKA BBICTABIACTCA CTYACHTY C Yy4€TOM OLCHKH €TI0 pa6OTI>I B
ceMecTpe. DK3aMeH MPOBOAUTCS B YCTHOM opme. DK3aMeHaI[MOHHbIE OMIIEThI MOTYT COAEP)KATh
Hapsily ¢ TEOPETUYECKUMH BOIPOCAMH Taroke U 3afaun. @opma Omiiera onpeaensercs IeKTOpoM
U 3aBUCUT OT JIEKLMOHHOTO IOTOKA. THIOBBIE 3aJjaud MOT'YT JAaBaThCs Takke U B (opme
JOTIOJTHUTEIILHBIX BOIIPOCOB K OmiieTy. OTBET cTyieHTa olleHuBaercs 1no 10-0anipHoil mkaine.

Tunuunas ¢opma Omiera cCoaepKUT 3 TEOPETUUYECKUX BOIPOCA Pa3HOTO YPOBHS CIOXKHOCTH.
[Tpumep TUMYHOK GOpPMBI OnileTa U3 TpeX BONPOCOB MIPUBEICH HUXKE:

1. Berunciure XUMIIOTCHIUAIT 4 W DHCPIUIO E UACAIBHOTO HECPCIIATUBUCTCKOI'O (I)epMI/I-ra3a B

BeIpokIeHHOM  coctosEuu (T &) ¢ Tounocts [ (T/&)?  BKIIOYHTENBHO.

2712
Bocnomns3yiiTech pasioKeHueM I f(e)de = Jw f(e)de+ il f'(u)+....
o exp(e—p)/T+1 J0 6

Beruncnure termoemkocts raza C, u BeisicHuTe, pu kakoi remneparype C, U N .



2. Kanonunueckoe pacrnpenenenue ['m60ca. Craructuyeckas cymma Z u cBoOoaHast sHeprus F .
Pacripenenenne MakpocKonnueckoi cuctemMsl 1o coctostausM p(E) u mo sneprun W(E) .

3. ®yukimonan ['mu3Oypra — Jlammay. YpaBHeHHE asi KOMIUIGKCHOTO MapaMmerpa MOopsKa
w(r).

4. Kputepuu olleHNBAHUSA
4a. Kputepum onennBanus (oeHKa 3a padoTy B cemecTpe)

Orenka HabGpannbie 6ayisl

otiinyHo (10) 6omee 90%
oTJIn4yHO (9) ot 80% 10 90% BKIIIOUUTEIHEHO
xopo1o (8) oT 70% 10 80% BKJIFOUUTEIHLHO
xopotio (7) ot 60% 10 70% BKIIIOUUTEIHEHO
xopo1o (6) oT 50% 10 60% BKJIFOUUTEIHEHO
YIOBJIETBOPUTEINIBLHO (5) oT 40% 10 50% BKJIFOUUTEIEHO
YAOBJIETBOPUTENHHO (4) oT 30% 10 40% BKIIIOUUTEITHEHO
yJIOBJIETBOPUTENHHO (3) oT 20% 10 30% BKJIFOUUTEIHLHO

HEeyI0BIeTBOPUTENbHO (2) | He momyueHa yaoBieTBOpUTEIbHAS OIICHKA B MEPUO/T
3aueTHOU ceccur. Tpedyercs JOMONIHUTEIbHOE
TECTUPOBAHUE

CryneHThl, MOJMyYUBIIAE 32 PabOTy B CEMECTpe K Hadaly 3K3aMEHAIMOHHOW CECCHM OIICHKY
«HEeyHoBIeTBOpUTENbHO» (MeHee 20% ycBOeHMsS MarepHalia), UJIu He caaBiivde oba 3aJaHus,
CUMTAIOTCA HE YCBOMBIIMMH MaTe€pHal U HE BBIOJHUBIIUMHU 33JlaHUS Kypca, MO3TOMY K
9K3aMEHY HE JI0MyCKaroTCsl.

46. Kputepum onnennBanus (3K3aMeH)

HToroBas olieHKa Ha 3K3aMeHe BBICTABIISICTCS B COOTBETCTBHH CO CXEMOIA:

OueHka bausl Kpurepun

10 10 6aoB 3a SK3aMEH U OIleHKa 3a padOTy B cEeMeCTpe He
HUXe 8.
9 6asinoB 3a 3k3ameH U 10 6asioB 3a paboTy B ceMecTpe

9 9 Gayu1oB 3a ’K3aMEH M OIleHKa 3a paboTy B CEMECTpe He
OTan4HO HIDKE 8.

8 8 OaJTOB 3a SK3aMEH U OIIEHKA 3a paboTy B ceMecTpe He
HUXe 6.

7 6asoB 3a 3k3aMeH U Oosiee 8 6ayIoB 3a paboTy B
ceMecTpe

7 7 6ayyIoB 3a 3K3aMeEH M OLIeHKa 3a padoTy B cEMecTpe He
HIXKE 5.

6 O6ayIoB 3a 9Kk3aMeH U Oosiee 8 6ayIoB 3a paboTy B
ceMecTpe

6 6 0asuIoB 3a dK3aMEH M OIleHKa 3a paboTy B ceMeCTpe He
HIKE 5.

5 6aioB 3a 5k3aMeH U Oosiee 7 6ayioB 3a paboTy B
ceMecTpe

Xopo1o

5 5 GaJuIoB 3a 9K3aMEH M OIleHKa 3a paboTy B CEMeCTpe He
HUXKe 3.

4 4 Oayta 3a HK3aMEH U OIIeHKa 3a paboTy B cEMecTpe He
YJIOBJIETBOPUTEIHHO HIKE 3.

3 3 Gajuta 3a K3aMEeH M OIleHKa 3a paboTy B cemecTpe 3.




2 2 Gayia 3a 9K3aMEH U OlIeHKa 3a paboTy B cemecTpe 3.

HEYIOBJIETBOPUTEIBHO

1 1 Gayut 3a K3aMeH | OlleHKa 3a paboTy B cemecTpe 3.

5. Meroanuyeckue MaTepHaJibl, ONpeae/asiione MpoueIypbl OlleHHBAHUS 3HAHUI, YMEHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

CryneHTbl, JONMYIICHHbIE K 3K3aMEHY, OTBEYAlOT Ha BOIPOCHI OWieTa, UMesi BO3MOKHOCTh Ha
NOJArOTOBKY He MeHee | uaca. OTBETHI MPEICTABISAIOTCS B MHCBMEHHOM BHJIE, 1O KOTOPBIM
IPOBOJUTCS YCTHOE COOECeI0BAHNUE.

OrieHKa 3a OTBET Ha OMJICT BBICTABIISIETCS B COOTBETCTBUH CO CIICIYIOIIUM KPUTEPUSMU:
CryneHt, He OTBETUBIIMHA TPaBUIBHO HH HAa OJUH BONPOC, TONYy4aeT OICHKY
HEeYIOBJIECTBOPHUTENBHO (1 vin 2)

CryneHT, OTBETUBIINN PABUIIBHO

TOJILKO Ha | BOIPOC, MOJIydaeT OLEHKY «yIOBJICTBOPUTEIHHOY (3 mim 4 6aiia), B 3aBUCUMOCTH
OT TIOJTHOTHI PAaBUJIBHOTO OTBETA M OTBETOB HA JAPYTHE JOMOIHUTEIBHBIE BOIIPOCHI;

Ha 2 BOIpOCA, MOIy4aeT OLEHKY «Xopomoy» (5, 6 wiu 7 0anioB), B 3aBUCUMOCTH OT ITOJHOTHI
NPaBUIBHBIX OTBETOB U OTBETOB Ha JIPYTHE BOIIPOCHL;

Ha Bce 3 BOmIpoca, MojayvaeT 8 0ayuioB («OTIIMYHO») U BO3MOXKHOCTh OTBETa Ha JIOMOJIHUTEIbHbBIE
BOTIPOCHI MTOBBIIIEHHOW CIIOKHOCTH IS TIOJTYYEHUS OLCHKH «OTIMYHO» ¢ Oammamu 9 umu 10.

Bo Bpems mpoBeneHus 3K3aMeHa CTYAEHTHI MOTYT MOJIb30BATHCS MPOrpaMMOM JUCUUIUINHBI U
cOOpHHKaMHU JOMAallHMX 3aJaHuil. Y4yeOHOH, y4eOHO-METOAMYEeCKOW W  CHpPaBOYHOU
JIMTEPATypOU MOJIb30BATHCS BO BpEMS K3aME€Ha HE JOoINyckaeTca. Bo BpeMs 3K3aMeHa TOJKHBI
OBITh TaK)XE BBIKITFOYCHBI MOOMIIbHBIC TEIC(HOHBI.

Ilepen HauamoM 3K3aMEHALIMOHHOM CECCUU CTYIEHTHI I10Jy4arOT IIEPEUYECHb BOIIPOCOB, OTBETHI HA
KOTOpBhIC HEOOXOJWMO 3HATh JUISl YCIEIIHON caadu dk3amMeHa. DOpMyIHPOBKH BOIPOCOB B
OuieTax CTyJIEHTHI Y3HAIOT BO BpeMs KOHCYJIbTAIUH.

CTy,Z[CHTBI, MMOJIYYUBHIUC HUTOTIOBYHO OLCHKY «OTIIMYHO» (10) U peIIMBHIMC W 3aAlIUTHBIIUC
3aga4uu MMOBBIICHHON CJIOKHOCTHU AOMAIIHETO 3aJaHusd, MOTYT MNOJYYHUTH AOIOJIHHUTCIbHBIC
3aUCTHBIC CAMHUILIBI 11O KYPCY.




