degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: Craructuyeckas pusnka
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 4
KBaJIMpUKALS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUH) - 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 cocraBui: A.B. MuxeeHKOB, 1-p (pu3.-MaT. HayK, TOIEHT, Mpodeccop

[Iporpamma obcyxieHa Ha 3acefanuu kadenpsl Teoperudeckoi puszuku um. JI.JI. Jlannay 23.05.2020



AHHOTANMA
Kypc craructudeckoit (\M3HKU COCTOUT W3 MSITH OCHOBHBIX TJIAB.

I'maBa 1 mnpencraBmsier co0oif KpaTkoe HANOMHMHAaHME OCHOB TEPMOAMHAMMKH. 3aMKHYThIE CHCTEMBI,
TEPMOJIMHAMUYECKUE BEJIUYMHBI, TEMIIEPaTypa, SHTPOIUS U Tak jgajee. B kadecTBe mpumepa pasOupaercs
TepMOANHAMHUKa (a30BbIX mepexonos I poxa.

I'maa II — ogHa W3 BakHEHIIMX — MOCBSIIEHA W3JIOKEHUIO OCHOBHBIX MPUHIUIIOB M 0a30BbIX MMOJIOKEHHH
craructuueckor ¢usuku. [loHsTHE cpenHero, sproguueckas rumoresa, sHTponus bomeivana m ['ub6ca.
Kanonnueckoe M 0obIIoe KAaHOHWYECKOE paclpeAeseHus... 3aBepluiaeTcs I[IaBa KpPaTKUM H3JI0KEHHEM
BTOPUYHOTO KBAaHTOBaHUs U pasaesioM «KBaHToBanue koneOaHuid pemeTKy, (GOHOHBD».

I'maBa IIl — wupeanpHBIe Ta3el. Kiaccuueckuit OONBIIMAHOBCKHN Ta3, HaealbHbIE (pepMu- m 003e-rasbl.
HuszkoremneparypHslii ipesies: 603e-KOHACH A U BRIPOXKICHHBIN (hepMU-Tas.

I'maBa IV — dazoseie nepexoasl 1 u II. Teopus dazoBeix mepexonos Jlannay, Kputepuil ee MPUMEHUMOCTH,
¢GuryKTYyauuu napameTpa nopsiika, KpHTHIeCKIE WHACKCHI.

ImaBa VI — HHU3KOTEMIIepaTypHblE CBOMCTBAa KOHJIEHCHPOBAHHBIX CpeA. 37eCh OCHOBHBIE TEMBI —
ciaboHenaeanbHbIl 003€-ra3 W CBEPXTEKYyYeCTh, (PEPPOMATHETHK B MNPUOMMKEHHHA CPEOHETO MO H
CTaHJlapTHasl TEOPUs CBEPXIIPOBOJUMOCTH.

I'maBa VII — kojutekTHBHBIE BO30YXKJCHHSA. B 3TOH TiaBe 4acTh BOMPOCOB MpejrnonaractT (hakyabTaTHBHOE
nzydenre. OCHOBHBIE 00s13aTeTIbHBIE TEMBI — CIIMHOBBIE BOJIHBI U CIIMHOBBIE CTEKJIA.

[Ipennonaraerca cmada aByx 3amanuil. [lo xemaHuro B 3agaHusi, KpoMe 00s3aTEeNIbHBIX 3a/1ad, MOTYT OBITh
n00aBJIeHB! TOMOIHUTENbHbIE (YIPaKHEHNUS), YacTh U3 KOTOPBIX OyeT 3aTeM BKJIIOYEHA B IK3aMEHAIMOHHBIE
ounetsl. [Ipu HEHM3MEeHHOCTH O0OIIEro CoCcTaBa Kypca MOCIEI0BATEIbHOCTh U3JI0KEHUSI MOKET OTIIMYATHCS OT
MPEACTABIECHHOM BBIIIIE.

1. lean u 3apa4n

Henp AucoMnInHBI

Harte cTyneHTaMm 3HaHHsI, HEOOXOAUMBIE AJISi OMHMCAHUS PA3IMYHbIX (PU3NUYECKHUX SBICHUNA B OOJIACTH
MPHUIIOKEHUH KaK KIaCCUYECKOH, TaK M KBAaHTOBOH CTATUCTHUYECKOW (DU3HMKH, U METOJbI IMOCTPOCHHS
COOTBETCTBYIOIIMX MaTeMaTHUecKux Mojene. IlokazaTb COOTBETCTBHE CHCTEMBI IOCTYJATOB,
MIOJIO’KEHHBIX B OCHOBY CTaTHCTHUYECKOM (PM3MKH, CYIIECTBYIOIIUM 3KCIEPUMEHTAIBHBIM JaHHBIM, YTO
MO3BOJISIET CYUTATh TEOPHUIO JOCTOBEPHON B 00JIACTH €€ MPUMEHUMOCTH. JlaTh HaBBIKH, TO3BOJISIOIINE
MOHATH AaJEKBAaTHOCTh TEOPETHYECKOM MOJIEIN COOTBETCTBYIOLIEMY (DHU3MYECKOMY SBICHHIO U
OINPEAEINTD NPENEINBbI €€ IPUMEHUMOCTH.

33]13‘[]([ JAUCHUIIINHBI

*  l3yueHume MaTeMaTH4ecKOro ammapara Kak KIaCCHYECKOH, TaK M KBAaHTOBOH CTaTUCTUYECKON
¢buznku;

* M3y4YCHME METO/IOB PELICHHUS 3a/1a4 KaK KJIACCUYECKOH, TaK M KBAHTOBOM CTaTUCTUYECKON (DU3HUKH;

® HU3Yy4YCHUEC MCTOHAOB OIMMCAaHHA MAKPOCKONHMYCCKHUX CHCTEM YaCTULl U HUX TEPMOAMHAMHUYCCKHUX
CBOI\/’ICTB, B TOM 4YHCJIC CUCTECM, B3aHMOI[efICTBy1—OH.IHX C BHCIIITHUMM I1OJISIMU,

. OBJIQZICHUE CTYACHTAMH METOAOB KJIACCHYECKOM M KBAaHTOBOW CTATUCTHYECKON (H3UKHU IS
OITMCAHUS CBOMCTB Pa3INYHBIX KOHKPETHBIX (PU3NYECKUX CHCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 Criocoben npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB




[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH [K-1.1  Bnageer  ¢yHAaMEHTANBHBIMH  MOHSATHSIMU,
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (HU3NKU

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
UCCIIeJOBAaHUS

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

3HaTh:
- TloctynaTsl ¥ NPUHUMIIBI KaK KJIACCMYECKOH, TaK M KBAHTOBOW CTATHCTUYECKOW (PU3MKH, METOABI
ONMCAaHUs MAaKpPOCKOIMUYECKHUX CHUCTEM 4YacTULl pa3IMYHOM NPUPOABI, a TaKXKe IIOCTYNaThl
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;
- OCHOBHBIC METObI PELICHHS 3aJa4d KaK KJIACCHYECKOM, TAaK M KBAHTOBOM CTATHCTUYECKOHN (PU3HKH,
BKJIIOYasl aHAJIU3 TEPMOIMHAMUUYECKUX CBOMCTB U MOBEIEHUSI 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.
BJIaJIETh:

- OCHOBHBIMH METOAaMU MATCMATHYCCKOTO arlrapara KakK KHaCCquCKOﬁ, TaK W KBaHTOBOM
CTaTUCTUYCCKOMN (1)I/ISI/IKI/I,

- HaBbIKaMH TCEOPCTUYCCKOIO aHaJiM3a pCaJIbHbIX 3aAda4, CBA3aHHBIX KaK CO CBOMCTBaMH
MaKpOCKOIMMYCCKUX CUCTCM pa3J'IH‘lHOI>i Npupoabl, Tak U C UX TCPMOANMHAMUYICCKUMU CBOMCTBaMU.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI

Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.

pabora
1 [TpyuHUIMNBI TEPMOAUHAMUKHI 2 2 4
2 MuKpOKaHOHUYECKHUI aHCcaMOIIb 2 2 4
3 Kanonnyeckuii ancamo:i1p 2 2 3
4 Undopmanronnas sHTponus 2 2 4
5 Knaccuueckuii (0071b1IMaHOBCKHIT) Ta3 2 2 3
6 ®epmu-ras 2 4 3
7 boze-ras 2 4 3
8 deppoMarHeTu3mM 2 2 3
9 CBepXTeKy4ecTh 2 2 3
10 |CBepxnpoBOAUMOCTD 4 2 3
11 ®a30BBIE TEPEXOABI 2 2 4




12 |da3zoBsie mepexoasl I poxa 4 2 4
13 |OnykTyauu mapameTpa nopsjaka 2 2 4
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.

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

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

Cemectp: 7 (OceHHmi)

1. [IpuHIUTIBI TEPMOIUHAMUKH

3aMKHyTBIE CHCTEMBI. TepMoIWHAMUYecKne BenuuuHbBL. Temmeparypa. TepmoanHamuueckoe
paBHOBecue. OHTpomusi. HepaBHOBecHass DSHTpoOnHMsT W BTOPOM 3aKOH TEPMOAMHAMHUKHU.
TepMmonrHamMHuecKHe TOXKAECTBa U HepaBeHCTBA. [IpMHIMI MUHUMAJIBHOCTU TEPMOIUHAMUUYECKUX
MIOTEHIHAJIOB. TepMOOMHAMUYECKHE TMOTEHIMAJIBI B MarHUTHOM TMosie. TepMOAMHaMHYECKHe
¢dryxryaumu. [Tpuanmn bonsivana.

2. MUKpOKaHOHWYECKHUI aHCcaMOJIb

Makpockonuyeckue cuctembl. CpenaHue 3HaueHus. Oproauyeckas rumnore3a. CraTucThyeckas
HE3aBUCUMOCTb W 3aKOH OonbluX 4ucen. TepmMoaMHaMu4ecKHi mpenen. Yucio COCTOSHUM,
IUIOTHOCTH 4nciia coctosHui. Craructuueckas sHTponus bombivana. OyHKIMS pacrpeneneHus u
MaTpula II0THOCTH. YpaBHeHue JInyBusuis.

3. Kanonunueckuii ancaMoOJIb

Pacnpeneneane ['nb0ca (kaHOHWMYECKHH aHCaMONb). OKBHBaJCHTHOCTh KAaHOHUYECKOTO |
MUKPOKaHOHUYECKOTO pacIpeieiCHuil B TepMOIUHAMUYECKOM Tmpeaeie. Diykryanust SHEpruv B
ancam6ite ['n66ca. Craructudeckas cymma. OcHoBHas (hOpMyIa CTATUCTHYECKON (DU3UKH.

4. UndopmaninoHHast SHTPOTHUS

Undopmannonnas sutponus ['n66ca. O 3akoHe BO3pacTaHHs SHTPONHUH Kak NoTepe WHPOpMaLny.
Teopema Hepucra. I[IpencraBnenne uncen 3amnonHeHus. BropuuHoe kBaHTOBaHHE 003e- U (pepmu-
ra3a. 'aMWIBTOHHAHbI HI€AJBHBIX Ta30B B IPEACTABICHUN YHCEI 3aII0JHEHUS.

5. Knaccnueckuii (60npLIMaHOBCKHI) ra3

BonbsiiMaHOBCKMII Ta3, BEIUMCIEHUE €10 TEPMOJUHAMUYECKUX BENUUNH. MOHM3aUs U TUCCOLMALINS.
Bonbmoii kaHoHndeckwuii ancamOib. Temneparypa BeIpOXKICHHS.

6. ®epmu-ras

Uneanvupiii depmu-raz. XUMHYECKHM MOTEHIMA, JABICHUE M TEIUIOEMKOCTh OJIIEKTPOHOB B
metaie. [lapamarnerusm [laynu. Jluamarnerusm Jlannay. ddexr ne ['aaza-san Anbdena.

7. boze-ras

Uneanbupiii  603e-Ta3. bo3e-koHaeHcalysi, TEMIOEMKOCTh, ypaBHEHHE COCTOSIHHS 0o03e-Ta3a.
Konuenmus xBaznuactun. ®otoHs! U GOHOHBI. XUMUYECKUH OTEHINAN, TABICHUE U TEIJIOEMKOCTD
YEpPHOTO U3JIy4EHUs U TBEPIOTro Tesa

8. deppoMarHeTusm




Muxkpockonnueckas Teopust (eppomar€eTnsmMa B TNPHUOIMKEHHHM CaMOCOIIACOBAHHOTO —MOJIS.
I'amunpronunan [eitsenOepra. Marnonsl. 3akon bioxa.

9. CBepxTeKy4ecTb

Mukpockonudeckass TEOpPHsl  CBEpPXTEKyduecTH HeujeanbHoro ©Oosze-raza. IIpeoOpazoBanue
Boromo6oBa. DnementapHsie Bo30yxeHus. Kpurepuii ceepxrekydectu Jlanmaay.

10. CBepXmpoBOANMOCTD

Mukpockonudeckasi TEOpUsi CBEpXIIPOBOAUMOCTH HeneanbHoro ¢pepmu-rasa. 'amunsronnan BKII.
HeycroitunBocte Kymepa. Ouepretudeckass Imens. TepMoAMHAMHMKAa CBEPXIPOBOIHWKA, CKadOK
TEIIOEMKOCTH.

Teopust ['ma3Oypra-Jlanmay. CeepxnpoBoasuiuii Tok. YpaBHeHue JlonmoHoB. Dddexr MeiiccHepa.
CeepxmnpoBoguuku | u Il poga. Buxpu AOpuxocoBa. BepxHee u HMKHee KpUTHUECKHE MarHUTHBIE
nonsi. KBanToBaHMe MarHuTHOTO TIoToKa. Dddext J[xo3edcona.

11. ®a3oBble epexosl

VYcnoBust paBHOBecusi (ha3. Xumuueckoe paBHoBecue. @opmyma Caxa. dazosbie nepexonsl [ u 11
pona. 3menenne cummerpuu (asbl. [lapamerp nopsiaxa.

12. ®azoBslie nepexonsl 1 pona

Teopust a3zoBbix nepexonos 11 poxa Jlannay (Teopust cpeqHero 1mossi) B IpUMEHEHHU K
(heppoMarHeTHuKy.

13. @nykryanuu napameTpa nopsaka

@OnykTyaluy napaMerpa Iopsika M KoppesuoHHas [uihHa. (DiIyKTyallMOHHAs TEIUIOEMKOCTb.
Kputepuii mpuMeHUMOCTH TEOPUHU «CpeAHEro moiis». MacmraOHas nHBapuaHTHOCTh. Kputnueckue
HUHJIEKCHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Teopernueckas ¢usuka [Tekcr] : B 10 . T. 5, U. 1 : Cratuctuueckas usuka : yuebd. mocobue ajis
yu-toB / JI. JI. Jlanmay, E. M. JIucdmmi ; nox pen. JI. I1. ITuraeBckoro .— 5-e u3j., crepeotui. — M. :
®uzmarnut, 2001, 2002, 2005, 2010 .— 616 c.

2. Jlekumu 1o craructrdeckor ¢pusuke [Tekcer] : yuebd. mocodue ains By30B / JI. A. Makcumos, A. B.
Muxeenxkos, U. S. [Tonmumyk ; M-Bo oOpa3oBanus u Hayku PD, Mock. ¢pu3.-TexH. uH-T (roc. yH-T .—
M. : M®TH, 2011 .— 328 c.

3. Metons! TeopeTrdeckoit pusukn [Tekcr] : yueb. mocobue ais By3oB. U. 2. Craructudeckas (puznka
n ¢pusnveckas kuaetuka / B. H. Topenkun ; M-Bo o6pazoBanus u Hayku Poc. deneparn, Mock.
¢wu3.-rex. uu-T (roc. yu-r .— M. : MOTH, 2010 .— 152 c.

4. Craructudeckas ¢pusuka [Tekcrt] : [yueOnuk mns By3oB] / A. Mcuxapa ; iep. ¢ annt. o pex. . H.
3ybapeBa, A. I. bamkupoBa .— M. : Mup, 1973 .— 472 c.

5. Jlannay, JI. JI. Teopernueckas pusuka [Texct]. B 10 . T. 9. Y. 2. Craructuueckas ¢pusuka. Teopus

KOHJICHCUPOBAaHHOTO COCTOSIHUS : yue0. mocobue st By3oB / JI. 1. Jlaumay, E. M. Jluduu. - M. :
®uzmatimut, 2000-2005. - 496 c.



JlononHuTeNbHAS TUTEpATypa
1. TepmoguHamuKka, cratucTudeckas ¢pusnka u kuHetnka [ Tekct] : yue0. mocodbue s By308B / FO. b.
Pymep, M. I11. PeiBkun .— / 3-e u3a., nepepad. — HoBocubupck : U3n-Bo HoBocubup. yu-ta, 2000,
2001 .— 608 c.
2. BBenenue B COBpeMEHHYIO cTaTHCcTUUecKy o (pu3uky [Teker] : kype nekuuit anst By3os / P. O.
3aiineB .— 2-e u3n., ucap. — M. : Eguropuan YPCC, 2006 .— 400 c.
3. 3agaun o teopeTrueckor ¢pusmke [Tekcer] : yuebd. mocobue aist By3oB / 0. M. Benoycos, C. H.
Bypmuctpos, A. 1. TepuoB .— Honronpyassiii : Uatennekt, 2013 .— 584 c.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
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)

WnauBuayansHas paboTa MpearnoiaracT caMoCTOSTEIbHOE BBIOMHEHHE CTYACHTOM OINPENEICHHOTO B
«3amanuny Habopa yIpaKHEHUH W 3aJlad B COOTBETCTBHU C TEMATUKOW CeMWHApCKUX 3aHsTid. [Ipu
HEOOXOAMMOCTH CTYACHT TOJy4YaeT KOHCYJIBTALMIO II0 BBIIOJHEHHIO OTHENbHBIX 3a1ad y
[IperojiaBareisl BEIYLIEro 3aHATHA Kak BO BpPEMs IIPOBEAEHUS CEMUHAPCKUX 3aHATUH, TaKk U BO
BHEYPOYHOE BpEMs IO COIVIACOBAHMIO C IperojaBareieM. «3aJaHue» pa3laeTcsl BCEeM CTYIEHTaM B
BUjie y4eOHO-METOANYECKOTO MaTepHaia, COIEpKallero MporpaMMy Kypca M yNpakHeHHUs, U 3a7adu,
BKJIIOYCHHBIC B JIBa JOMALIHHUX 3aJaHusl. PyKOBOACTBO M KOHTPOJb 32 CaMOCTOATENBbHOH paboToif
CTyI€HTa OCYILECTBIsIETCS B (hopMe MHIAMBHUIya bHBIX KOHCYIJIBTAIMH.

BaxHo 10oOWTHCS MOHMMAaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIBHBIX TEM WM BOINPOCOB, CIEAyeT OOpallaTrhes 3a KOHCYIbTALUSAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

Pa3paborunk: A.B. MuxeeHKOB, I-p (pu3.-MaT. HayK, TOIEHT, Mpodeccop



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 aHamM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTu4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
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:

- TlocrynaTel ¥ IPUHIMIIBI KaK KIACCHUECKOH, TaK M KBAHTOBOW CTATHCTUYECKOW (PU3MKH, METOIBI

OIMMUCaHUd MAKpPOCKOIMMYCCKUX CHUCTEM YacCTHUIl paBJ'H/ILIH()ﬁ pupoAasbI,

TCPMOJUHAMUKH,

a TaKiKC TIOCTYJIaThl

- 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 METOJbI PCHICHHUA 3aa4 KaK KJIaCCI/ILIeCKOI‘/'I, TaK U KBAaHTOBOM CTAaTHUCTUYECKOMN (1)I/I3I/IKI/I,
BKJIO4Yad aHaJIn3 TCPMOJANHAMUYCCKUX CBOMCTB U MNOBCACHUS MAKPOCKOIMUYICCKUX CUCTCM 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;
BJa/IeTh:

- OCHOBHBIMH MCTOAAMH MATCMATUYCCKOI'O allapara Kak Knaccnqecxoﬁ, TaK W KBaHTOBOM

CTaTUCTHYECKON (PU3UKH;

- HaBbIKaMU TCOPCTHUYCCKOIO AaHaJIM3a pCaJibHbIX 3aaay,

CBSI3aHHBIX KaK CO CBOMCTBaMHU

MaKpOCKOIUYECKUX CUCTEM PA3JIM4HOM IPUPOBL, TAK U C UX TEPMOIUHAMUUYECKUMU CBONCTBAMH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0




3. IlepeyeHb THMOBBIX KOHTPOJIBHBIX 32JaHUH, MCHOJb3YeMbIX [Jisi OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB

Jomyck k sk3amMeHy no aucuuminHe «Cratuctudeckas pU3rKa» MPOBOAMUTCA IpernoaBaTesieM
no uroraMm paboThl CTyJEHTa B CEMECTpPE B Cllydae YCIENIHOTO OCBOCHHS JUCIUIUIMHEL. B
ClIlydae €ciii CTYJIEHT He YCBOWJ AUCLUUIUIMHY, U PE3YyJIbTaThl €ro paboThl B CEMECTPE OKa3alHCh
HEY/I0BJIETBOPUTEIILHBIMHA, MPOBOJUTCA JOMOJHUTEIBHBIM ONPOC HA MPEAMET BBISIBICHUS
3HaHUU. J[OMOJHUTENBHBIN OIIPOC MPOBOAUTCS B BUJIE TECTOB, COACPKAHIE KOTOPHIX IMOJIHOCTHIO
COOTBETCTBYET COJIEP>KaHUIO TECTOBBIX OIIPOCOB CTYACHTOB B TEUEHUE CEMECTPA.

OneHka ypoBHS CTYIEHTOB ISl IOMYCKA K 3K3aMEHY CKJIaJbIBACTCS U3 OLEHOK TPEX MO3UIUM:
3HAHUW, YMEHHUI U HABBIKOB.

3HaHUS CTYACHTOB OLEHHUBAIOTCA B PE3yJbTAaTe€ MPOBEACHUS E€KEHEIEIbHOIr0 Ompoca
npoiinenHoro marepuana. Omnpoc NPOBOAUTCA B IMUCBMEHHOM (opMe B BHUAEC TECTOBBIX
BOITPOCOB. [IpuMep TecTOBBIX BOIPOCOB IPUBEIEH HUXKE.

YMeHuss U HaBBIKM CTYIEHTOB OIIPENEISIOTCS [0 WTOraM cIaud JOMalllHuX 3ajaHuil. Bcero
CTyJIEHTaM IMpeaJiaraeTcs ABa JOMAIIHUX 3aJaHus. 3aJaHue COJIEPKUT TPU TUIA 3a0ad U
ynpaxHeHui. TUnoBsle 3a7jaun U yIpakKHEHUs pa30MparoTCs Ha CEMUHAPCKUX (MIPAKTUYECKHUX)
3aHATUAX. AHAJOTMYHBIE 33/1a4d U YNPAXKHEHUS CTYJEHThI JOJIKHBI PEIIMTh CaMOCTOSITENBHO,
UCIIOJIb3YSl PEKOMEHIOBaHHYIO JIuTepaTypy. Kpome Toro, cryeHTaM npeiaraoTcs CeuaibHO
MOMEUYEHHBIC 33/1a4d TMOBBIIICHHON CIOKHOCTU. Pemienue Takux 3amad TpeOyeT OT CTyIeHTa
HaBBIKOB M MPEJICTABIISIET COOO0M OIIEHKY HABBIKOB PEIICHHS 3a/1a4 MOBBIIIEHHON CII0KHOCTH.
HaBbIku CTyZIEHTOB MPOBEPSAIOTCA B pE3yNbTaTe pEIHICHHS KOHTPOJBHBIX pPAa0OT, KOTOpPHIE
IPOBOJASTCS BO BpeMs ayAUTOPHBIX 3aHATHM. 3aJauyu aHAJIOTMYHBl TUIIOBBIM 3ajayawm,
BKJIIOUEHHBIM B JIOMAIIHHUE 33/IaHUS, KaK PacCMaTpHUBAEMbIM Ha CEMHUHAPCKUX (IIPAKTUYECKHX)
3aHATHSIX, TaK U IPEJIaraeMbIM JUIsl CAMOCTOSATEIBHOTO pelIeHUs. 3a/laHusl KOHTPOJIbHBIX padoT
OILICHEHBI B ONPEACIECHHYI0 CYMMY OaIJIOB, YTO MO3BOJISIET OLEHUTh YPOBEHb YMEHUS U HABBIKOB
CTYJICHTOB.

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

IIpumep BOIPOCOB TECTOBOTO 3aJaHUSA:
1. 3anmmwure xputepuit Jlangay cBepXTeKy4ecT KBAaHTOBOM JKUJIKOCTH CO CIIEKTPOM
BO30YXKIeHHH £(P).

2. Jlnst BOIBI M3-TIOJT KpaHa KpuTepuil cBepxTekydecTd (V <V,) BBINOJIHEH, IOYEMY XKe OHA HE

cBepxTekyda?

3. 3anuumTe BhIpaK€HUE Ul TaMUIbTOHHAHA CUCTEMBI TOXKJIECTBEHHBIX B3aUMOJICHCTBYIOIIUX
YacTHI] B IPEJICTABICHNH BTOPUYHOTO KBAaHTOBAHHS TSI OOJIBIIOT0 KAHOHUYECKOTO
ancamois (T,V, u).

3anummure npeoGpa30BaHI/I;1 BOFOHIO6OB8., CBA3BIBAIOLICTO OIICPATOPLL ép 151 bp " HUX 3.C.

o

3anummuTe BeIpaXKEHUE I CKOPOCTH O0T0JIF000BCKOTO 3ByKa C .

6. 3anummuTe BhIpaKEHHE IS CIIEKTpa Bo30yx)aeHui €(P) B ciiaboHEH1eaIbHOM
BBIPOXKIEHHOM 003€e-Ta3e.

7. Yro 6ompine: dazoBas CKOpocTh (hoHOHA B c1aboHEenIeaTbHOM 003€e-Taze Uin
TUAPOIMHAMUYECKAsi CKOPOCTh OOTOIF000BCKOTO 3ByKa B HEM?

8. Kak 3aBucuT OT KOHCTaHTHI B3anMozeiicTBus U, umcno HagkonaeHcatHsIX acTuiy N — N
MIpY HYJIEBOM TemmnepaTrype?

9. Kak 3aBHCHT OT TeMmiepaTypsl T TEIUIOEMKOCTh CBepxTeKyueil xkuakoctu C, ?



10. Kak 3aBucuT OT TeMnepaTypbl T IJIOTHOCTh HOPMaJIbHON KOMIIOHEHTHI p, CBEPXTEKyden
KUAKOCTH?

[Tpumep KOHTPOIBHON PabOTHI:

1. Omnpenenuts K0>pPHUIHUEHT TEIUIOBOIO pacIMPEHus, 3aJaHHbIi B iepemennbix (P, 7), ¢
MIOMOIIIBIO YPaBHEHHUs BaH-1ep-Baabca, 3anucannoro suae P=f(V/N,T).

2. Cucrema npejacTaBiser co0OM s4elKd ancOpOLMOHHBIA LEHTPOB. B Kaxmoi sueike
HAXOJWTCS TPOTOH MO0 0€3 3JIEKTpOHa, — C DJHEpPrueld paBHOW HyI, OO0 C OJHUM
9JICKTPOHOM, C TIpOEKIHel cmuHa, paBHOWM *1/2, m ¢ sHeprued paBHOH ¢ OmnpenenuTh
3aBHCHUMOCTH HTPOIIUU CUCTEMBI S OT MOJIHOM 3Hepruu E.

3. Onpenenurs HU3KOTEMIIEPATYPHOE IOBEAEHUE XMMHUUYECKOTO MOTEHIMANA U TEIIOEMKOCTH
OJIHOMEPHOTO YJIbTPApeNITUBUCTCKOrO 603e-ra3a

4, Paccmorpeth U-V mpeobpazoBanue boriaro6oBa B mpejierie JUIMHHBIX BOJIH U BHIYUCIHTD
TEMIIEPATYPHYIO NONPABKY K YHCITY HAJKOHICHCATHBIX YIbTPAPEIITUBUCTCKUX YaCTHUII B
JIBYMEPHOM HeuzaeanbHoM bose-rase.

5. Onpenenurs CNUHOBBIM MAarHUTHBIH MOMEHT M CIIMHOBYK) MarHHUTHYKO BOCIIPHUMYHBOCTD
CBEPXIIPOBOHHKA, IOMEIIEHHOTO BO BHEIITHEE MarHuTHoe noie H.

Kaxnas 3amada KOHTPOJIBHOU pabOThI OLIEHEHA B ONPEICIICHHYI0 CYMMY 0aJUIOB B 3aBHCUMOCTH
OT CJIOXKHOCTH W YypOBHS (3HaHWS, YMCHHsS W HaBbiku). [lomHas cymma OamuioB mpumepa
KOHTPOJIbHOW paboThI paBHa 25.

Konkpetnsie ycnoBus Habopa 6auioB 3a paboTy B ceMeCcTpe MOTYT 3aBUCETh OT JIEKIIMOHHOTO
MOTOKA U OINPEAETAI0OTCs JeKTopoM. OOIIMM 0CTaeTCsl ClieyIoliee MPaBUIIo.

B teuenme cemectpa CTyAeHT HabupaeT cymMMy OajUIOB IO pe3yJbTaTaM TECTOBBIX OMPOCOB
(manpumep, 50 6amioB), Mo pe3yiabTaTaMm caadu JABYX 3agaHuil (Hampumep, 80 0amioB) u Mo
pe3yapTaTaM JIBYX KOHTpPOJbHBIX (Hampumep, 100 6amnoB). Kpome toro, 3a pemienue 3amay
TOBBIIICHHOW CJIO)KHOCTH JIOMAIIHETO 3aJaHusi CTYACHT MOXET Ha0paTh NpeMHUalIbHbIC
(6onycHBIC) OayTel IO ABYM 3amanusiM (Harmpumep, 30 6amros). [lomHbld Oamt oreHUBACTCS B
JTaHHOM ciydae cymmoit 230 OammoB. [lo pesynbraTaM HTOrOBOTO PEHTHHTra CTYIEHT MOXKET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast OIICHUBAETCS B % OTHOCUTEIEHO MOJTHOTO Oajia.

Onenka 3a paboTy B ceMecTpe BBICTABISETCS B COOTBETCTBHHM CO CXEMOM, MPHUBEACHHON B
cienytomeM paszzaerne. CTyI€HT JOMYyCKaeTcs K dK3aMeHY MU yCIOBUU CIAa4M JIBYX 3alaHUN U
OIICHKH 3a paboTy B ceMecTpe paBHOM uiu Oounblieit 3 (Mo gecaTuOanbHOM MIKase)

HToroBas sK3aMeHAIIMOHHAs OIICHKA BBICTABIIAETCS CTYACHTY C YUYE€TOM OIICHKH €ro paboThl B
ceMecTpe. JK3aMeH MPOBOIUTCS B YCTHOHM opme. DK3aMeHaIlMOHHBIE OUIIETHI MOTYT COACPIKATh
HapsIIy ¢ TEOPETUYECKUMHU BOTPOCAMHU Takke U 3afaun. Popma Oumneta onpenensiercs IeKTOpoM
W 3aBHCHUT OT JICKIIMOHHOI'O IIOTOKA. Tumnoswie 3aa4u MOT'YT JaBaTbCs TaKXKC W B q)opMe
JOTIOTHUTETIFHBIX BOMPOCOB K OuieTy. OTBET cTyAeHTa olleHuBaeTcs 1o 10-6annpHoil mkarne.

Tunuynas ¢opma Ouiera COACPKUT 3 TEOPETUUYECKUX BOIPOCA PA3HOTO YPOBHS CIOXKHOCTH.
[Tpumep TUIMYHOM GOpMBI OHIIETa U3 TPEX BOIPOCOB MPUBEJIEH HIKE:

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

BoIposkienHom  coctosuuu (T &) ¢ Tounocts [ (T/&.)’  BKIIOUHTENBHO.

202
Bocmnonb3yiitech pa3ioKeHueM j f(e)de = I B (e)de+ il f'(u)+....
O exp(e—p)/T+1 70 6

Beruncnute teroemkocth raza C, u BbIsiIcCHUTE, IpH Kakoit Temnepatype C, [l N .

2. Kanonuueckoe pacrpenenenue ['n66ca. Craructuueckas cymma Z u cBoOoHast sHeprust F .
Pacnipenenenne Makpockonu4eckoi cucteMsl 1o coctosiHusM p(E) u mo sneprun W(E) .



3. @®ynknuonan I'muzOypra — Jlanmay. YpaBHeHHE A7l KOMIUIEKCHOTO THapamerpa MOpsIKa
w(r).

4. Kputepuu oueHUBaHUs
4a. Kputepun onennBanus (oeHKa 3a padoTy B cemecTpe)

OreHka HaGpannsie 6amibr

otnugHO (10) 6osee 90%
OoTIN4HO (9) oT 80% 10 90% BKIIFOUUTEIBEHO
xopomuio (8) ot 70% 1o 80% BKIIIOUUTEIHEHO
xopoio (7) oT 60% 10 70% BKIIFOUUTEIHLHO
xopomuio (6) ot 50% 10 60% BKIIIOUUTEIEHO
YJIOBJIETBOPUTEINILHO (5) ot 40% 1o 50% BKIIIOUUTEITHEHO
YIOBJIETBOPUTEINILHO (4) oT 30% 10 40% BKJIFOUUTEIBHO
YJIOBJIETBOPUTENIHHO (3) ot 20% 10 30% BKIIIOUUTEIHEHO

HeyoBiIeTBOpUTeNbHO (2) | He momydyeHa yaoBieTBopUTeIbHAs OLEHKA B IEPUOJ
3aueTHOM ceccuu. TpeOyeTcs OMOHUTEIIbHOE
TECTUPOBAHUE

CrTyneHThl, MOMy4YHBIIKHE 32 pabOTy B CeMecTpe K Hayally 3K3aMEHAI[MOHHOW CECCHH OLEHKY
«HEYNOBJIETBOpUTENHbHO» (MeHee 20% ycBOeHMsI MaTepualia), Wid He CIaBliue 00a 3agaHus,
CUMTAIOTCS HE YCBOMBIIMMH MaTepHal M HE BBINOJHUBIIMMH 33JlaHUS Kypca, MOITOMY K
9K3aMeHY He JIOMyCKaIOTCS.

46. Kpurepun oueHnBanus (3K3aMeH)

Hrorosas OLCHKA Ha 3K3aMCHE BBICTABJISICTCSA B COOTBETCTBUHU CO CXEMOI1:

Onenka basbl Kpurepun
10 10 6anioB 3a HK3aMeH U OIIeHKa 3a paboTy B CEMeCTpe He
HUXKE 8.
9 6asnoB 3a 5k3ameH U 10 GanoB 3a paboTy B ceMecTpe
9 9 6annoB 3a 9K3aMeH U OIeHKa 3a paboTy B ceMecTpe He
OTan4HO HIUKE 8.
8 8 0aIoB 3a HK3aMEH U OIICHKA 3a paboTy B ceMecTpe He
HUXKE 6.
7 6au10B 3a 9K3aMeH U Oojee 8§ 6ayIoB 3a paboTy B
cemMecTpe
7 7 6aUI0B 3a 9K3aMEH U OIIEHKa 3a paboTy B ceMecTpe He
HIKE 5.
6 6ayu10B 3a 9K3aMeH U Oojee § 6ayIoB 3a paboTy B
cemMecTpe
6 6 6ayIoB 3a 9K3aMeH M OIleHKa 3a paboTy B ceMecTpe He
Xopomo
HIKE 5.
5 6am10B 3a 9K3aMeH U Oojee 7 6ayIoB 3a paboTy B
cemMecTpe
5 5 GayyoB 3a 9K3aMeH U OIleHKa 3a paboTy B ceMecTpe He
HIDKE 3.
4 4 Gaa 3a HK3aMeH M OIIeHKa 3a paboTy B CEMECTpe He
YIIOBJIETBOPUTEIHHO HIDKE 3.
3 3 Gasina 3a DK3aMeH U OlleHKa 3a paboTy B cemecTpe 3.
Hey/I0BIETBOPHTEIBHO 2 2 GaJuta 3a SK3aMEH U OlIeHKa 3a paboTy B cemecTpe 3.
1 1 Gayut 3a HK3aMeH | OlleHKa 3a paboTy B cemecTpe 3.




5. Meroanueckue MaTepHaJibl, oNpeae/asiione Mpoueaypbl olleHHBaAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbLHOCTH

CryneHTsl, JONMYIICHHbIE K 3K3aMEHY, OTBEYAlOT Ha BOIPOCHI OWieTa, UMes BO3ZMOXKHOCTh Ha
NOJArOTOBKY He MeHee | uaca. OTBETHI MPEICTABISIOTCS B MHCBMEHHOM BHJIE, 1O KOTOPBIM
IPOBOJUTCS YCTHOE COOECeI0BaHNUE.

OrieHKa 3a OTBET Ha OMJICT BBICTABIISIETCS B COOTBETCTBUH CO CIICIYIOIIUM KPUTEPUSIMU:
CryneHt, He OTBETUBIIMKA TPaBWIBHO HH HAa OJUH BONPOC, TOIYYaeT OICHKY
HEYIOBJIETBOPHUTENHHO (1 vin 2)

CryneHT, OTBETUBIINN PABUIIBHO

TOJILKO Ha | BOIPOC, MOJIydaeT OLEHKY «yIOBJICTBOPUTEIbHOY (3 mim 4 6aiia), B 3aBHCUMOCTH
OT TOJTHOTHI PABMUIIBHOTO OTBETA M OTBETOB HA JAPYTHE JOMOIHUTEIBHBIC BOIIPOCHI;

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

Ha Bce 3 Bompoca, MojyvaeT 8 0ayuioB («OTIIMYHO») U BO3MOXKHOCTh OTBETa Ha JIOMOJHUTEIbHBIE
BOTIPOCHI MTOBBIIIEHHOW CIIOKHOCTH JIJIS TIOJTYYEHUS OLCHKH «OTIMYHO» ¢ Oammamu 9 umn 10.

Bo Bpems mpoBeneHus 3K3aMeHa CTYAEHTBI MOTYT MOJIb30BATHCS MPOrpaMMOM JUCUUIUIMHBI U
cOOpHMKaMHU JOMAallHUX 3aJaHuil. Y4yeOHOH, y4eOHO-METOAMYEeCKOW U  CHPaBOYHOU
JIMTEPATypPOU MOJIb30BATHCS BO BpEMS K3aME€Ha HE JONyckaeTca. Bo BpeMs 3K3aMeHa TOJKHBI
OBITh TAK)KE BBIKITFOYCHBI MOOMIIbHBIC TEIE(HOHBI.

Ilepen HauamoOM 3K3aMEHALIMOHHOM CECCUU CTYEHTHI I10Jy4atoT IIEPEUYECHb BOIIPOCOB, OTBETHI HA
KOTOpBhIC HEOOXOJWMO 3HATh JUISl YCIEIIHON caadu dk3amMeHa. DOpMyIHPOBKH BOIPOCOB B
OuieTax CTyJIEHTHI Y3HAIOT BO BPeMs KOHCYJIbTAIUH.

CTy,Z[CHTBI, MMOJIYYUBHIUC HUTOIOBYHO OLCHKY «OTIIMYHO» (10) H PCIIMBIOKUC M 3allIUTHBIINC
3aga4uu MMOBBIIICHHON CJI0KHOCTHU AOMAIIHEr0 3aJaHusl, MOTYT IMOJYYHUTH OOIOJHHUTCIbHBLIC
3aUCTHBIC CAMHUILIBI 11O KYPCY.



