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PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: Craructuyeckas pusnka
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: buoduzuka u 6Gnonnpopmarnka

dusrex-mrona buosgornueckot 1 Menunuackor OU3NKU
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 4
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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 mnpencraBnsier co0oif KpaTKoe HANOMHHAaHHE OCHOB TEPMOJMHAMHKH. 3aMKHYThIE CHCTEMBI,
TEPMOJIMHAMHUYECKUE BEJIMYMHBI, TEMIIepaTypa, SHTPONHUs U Tak Jaiee. B kauectBe mpumepa pasOupaercs
TepMOANHAMHUKa (a30BbIX mepexonos I poxa.

I'maa II — ogHa W3 BakHEHIIMX — TMOCBSIIEHA W3JIOKEHUIO OCHOBHBIX TMPUHIUIIOB M 0a30BBIX MOJIOKEHHH
craructuueckor ¢usuku. [loHsTHE cpenHero, sproguueckas rumoresa, sHTponus bomeivana m ['ub6ca.
Kanonnueckoe u 06oiblioe KaHOHMYECKOE PpACIpelesieHHs... 3aBepIIaeTcsl INaBa KPaTKUM H3JI0KEHHEM
BTOPUYHOTO KBAaHTOBaHUs U pasaesioM «KBaHToBanue koneOaHuid pemeTKy, (GOHOHBD».

I'maBa IIl — wpeanmpHbie ra3el. Kitaccmyeckuii OOJIBIIMAHOBCKUI Ta3, uicanbHble (GepMu- U 003e-Ta3bl.
HuszkoremneparypHslii ipesies: 603e-KOHACH A U BRIPOXKICHHBIN (hepMU-Tas.

I'maBa IV — dazoseie nepexoant 1 u II. Teopust dazosbix nepexonos Jlanmay, Kpurepuii ee MPUMEHUMOCTH,
¢GuryKTYyauuu napameTpa nopsiika, KpHTHIeCKIE WHACKCHI.

ImaBa VI — HHU3KOTEMIIepaTypHblE CBOMCTBAa KOHJIEHCHPOBAHHBIX CpeA. 37eCh OCHOBHBIE TEMBI —
ciaboHenaeadbHbI 003e-ra3 W CBEPXTEKydecTh, (eppOMarHETHK B NPUOIIDKEHHUH CPEIHEro Iois |
CTaHJlapTHasl TEOPUs CBEPXIIPOBOJUMOCTH.

I'maBa VII — komiekTuBHBIE BO3OYXJeHHs. B 3Toii IaBe yacTh BOIPOCOB TpearnonaraeT (akylbTaTHBHOE
nzydenre. OCHOBHBIE 00s13aTeTIbHBIE TEMBI — CIIMHOBBIE BOJIHBI U CIIMHOBBIE CTEKJIA.

[Ipennomnaraerca cmada aAByx 3amanuid. [lo >xenmaHuio B 3alaHusl, KpoMe 00SA3aTENbHBIX 33/1a4, MOTYT OBITh
N00aBIICHBI JIOTIOJIHUTENBLHBIC (YIPAXKHEHUS ), YaCTh U3 KOTOPBIX OyJIeT 3aTeM BKJIFOYCHA B DK3aMEHAIIMOHHbBIE
ounetsl. [Ipu HEeM3MEeHHOCTH O0ILEro CoCcTaBa Kypca MOCieI0BaTeIbHOCTh N3JIOKEHUSI MOXKET OTIMYAThCS OT
MPEACTABIECHHOM BBIIIIE.

1. lean u 3apa4n

Henp AucoMnInHBI

Jare cTyneHTaMm 3HaHUS, HEOOXOOMMBIE I ONMCAHUS PA3IMYHBIX (U3NYECKUX SIBICHUHA B 00nacTu
MPHUIIOKEHUH KaK KJIacCHYECKOHM, TaK W KBAHTOBOW CTATHCTUYECKOW (DM3UKH, U METOJABI MOCTPOCHUS
COOTBETCTBYIOIIMX MaTeMaTHYecKux Mozneineil. IlokazaTe COOTBETCTBHME CHCTEMBI IOCTYJATOB,
MIOJIO’KEHHBIX B OCHOBY CTaTHCTHUUECKOH (DM3MKH, CYIIECTBYIOUIMM SKCIIEPUMEHTAIbHBIM JJTaHHBIM, YTO
MO3BOJISIET CYUTATh TEOPHUIO JOCTOBEPHON B 00JIACTH €€ MPUMEHUMOCTH. JlaTh HaBBIKH, TO3BOJISIOIINE
MOHATH AaJIeKBATHOCTb TEOPETHUECKOH MOJENN COOTBETCTBYIOIEMY (HU3HUECKOMY SIBICHHUIO U
OINPEAEINTD NPENEINBbI €€ IPUMEHUMOCTH.

33]13‘[]([ JAUCHUIIINHBI

*  l3ydeHne MareMaTHYECKOIO ammapara Kak KJIACCHYECKOW, TaK M KBAaHTOBOM CTaTUCTUYECKOU
¢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 KJIACCMYECKOM M KBAaHTOBOW CTATUCTUYECKOH (DHM3UKH I
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 aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHSTh HAMEYATD MyTH €€ PEIeHHS

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

npo¢ecCHOHANBHON e TeNbHOCTH

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

OIIK-1.3 CnocobeH omnpeensTh TpaHHIlbl MPUMEHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB




[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

IIK-1.1 Bnameer  QyHIaMeHTaNbHBIMH  TIOHSTHIMH,
3aKOHAMU U TEOPHUSIMU COBPEMEHHOU (DPU3UKH

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

3HATb:

- Tloctynarsl ¥ NPUHLMIBI KaK KIACCUYECKOM, TAK M KBAHTOBOW CTaTUCTHYECKOW (PU3MKH, METOABI
ONMCAaHUs MAaKPOCKOIIMYECKUX CHUCTEM YacTHULl pAa3JIMYHOM MNPUPOIbI, a TaKkKe IOCTYJIAThl

TCPMOANHAMUKH |

- 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

MOJIAX;

- MCTOIBI U CITOCOOBI OITUCAHMS KOHACHCUPOBAHHOT'O COCTOAHUS BCUICCTBA,
- MCTOAbI OITMCaHUA HU3KOTCMIICPATYPHBIX CBOICTB CHHBHOBSaHMOﬂeﬁCTBYIOHlHX CHUCTCM.

YMETB:

- 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.

BJIAJIETD:

- OCHOBHBIMH METOAaMU MATCMaTH4YC€CKOI'0 ariapara Kak KHaCCI/I‘ICCKOI\/'I, TaK YW KBAHTOBOM

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

- HaBbIKaMH TCEOPCTUYCCKOIO aHajii3a pCaJbHbIX 3aJlad, CBsA3aHHBIX 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€ CHUCTEMBbl. TepMOAMHAMHUuYECKME BeluW4MHbl. Temmeparypa. TepMmonuHaMHuecKoe
paBHOBecue. OHTpomusi. HepaBHOBecHass DSHTponMsi M BTOPOM 3aKOH TEPMOJUHAMUKH.
TepMmonrHamMHuecKHe TOXKAECTBa U HepaBeHCTBA. [IpMHIMI MUHUMAJIBHOCTU TEPMOIUHAMUUYECKUX
MIOTEHIHAJIOB. TepMOOMHAMUYECKHE TMOTEHIMAIBl B MAarHUTHOM Tnosie. TepMOAMHaMHYECKHE
¢dryxryaumu. [Tpuanmn bonsivana.

2. MUKpOKaHOHWYECKHUI aHCcaMOJIb

Makpockonuyeckue cucteMmbl. CpenHue 3HaueHUs. Oproaudeckas rumnore3a. Craructuyeckas
HE3aBUCUMOCTb U 3aKOH OoJbIIMX uucesl. TepMonmHamuueckuid mpeaen. Yucino cocTOsHHIA,
IUIOTHOCTH 4ncia coctosHui. Craructuueckas sHTponus bosbivana. dyHKuus pacnpenesieHus U
MaTpula II0THOCTH. YpaBHeHue JInyBusuis.

3. Kanonunueckuii ancaMoOJIb

Pacnpenenenne ['mb0ca (kaHOHWMYECKHW aHCaMONb). OKBHBAJICHTHOCTh KAaHOHHYECKOTO U
MHUKPOKaHOHUYECKOTO paclpeielieHnii B TepMOAMHAMUYECKOM mpenene. DiyKTyanusi SHEpruud B
ancam6ite ['n66ca. Craructudeckas cymma. OcHoBHas (hOpMyIa CTATUCTHYECKON (DU3UKH.

4. UndopmaninoHHast SHTPOTHUS

Undopmannonnas sutponust ['md6ca. O 3aKkoHEe BO3pacTaHus SHTPONHMU KaK HoTepe WHPOpMaLuu.
Teopema Hepucra. [IpencraBnenue uncen 3anoilHeHus. BropuyHoe kBaHTOBanue 003e- u (pepmu-
ra3a. 'aMWIBTOHHAHbI HI€AJBHBIX Ta30B B IPEACTABICHUN YHCEI 3aII0JHEHUS.

5. Knaccnueckuii (60npLIMaHOBCKHI) ra3

BonbiiMaHOBCKMIA Ta3, BEIYUCIEHUE €70 TEPMOJNHAMUYECKNX BeIMUHMH. OHM3anus U IUCCOLUALIMs.
Bonbmoii kaHoHndeckwuii ancamOib. Temneparypa BeIpOXKICHHS.

6. ®epmu-ras

Uneanbupiii  depmu-ra3. XWUMHYECKUH TOTEHIMAN, JaBICHHE W TEIUIOEMKOCTh 3JICKTPOHOB B
metaie. [lapamarnerusm [laynu. Jluamarnerusm Jlannay. ddexr ne ['aaza-san Anbdena.

7. boze-ras

Uneanvupiii  603e-Ta3. boze-koHaeHcalysi, TETIOEMKOCTh, YypaBHEHHE COCTOSHHS 0o03e-rasa.
Konuenmus xBaznuactun. ®otons! U GOHOHBI. XUMHUYECKUN MOTEHINAN, IaBJICHUE U TEIIOEMKOCTb
YEpPHOTO U3JIy4EHUs U TBEPIOTro Tesa

8. deppoMarHeTusm



Muxkpockonuueckass Teopust (eppoMarHeTusMa B NPUOIMKEHHMHM CaMOCOITIACOBAHHOIO ITOJIS.
I'amunpronunan [eitsenOepra. Marnonsl. 3akon bioxa.

9. CBepxTeKy4ecTb

Mukpockonudeckasi TEOpHsl  CBEpPXTEKy4decTH HeugeaJbHOro ©Ooze-raza. IIpeobpaszoBanue
Boromo6oBa. DnementapHsie Bo30yxeHus. Kpurepuii ceepxrekydectu Jlanmaay.

10. CBepXmpoBOANMOCTD

Mukpockonudeckasi TEOpHs CBEpXIPOBOIMMOCTU HeupeanbHoro pepmu-rasza. ['amunsronnan bBKILI.
HeycroitunBocte Kymepa. Ouepretudeckass Imens. TepMoAMHAMHMKAa CBEPXIPOBOIHWKA, CKadOK
TEIIOEMKOCTH.

Teopust I'maz0ypra-Jlangay. CeepxnpoBoasimuii Tok. YpaBaenue Jlongonos. Jddekr MeliccHepa.
CeepxmnpoBoguuku | u Il pona. Buxpu AGpukocoBa. BepxHee n HI)KHEE KPUTHUYECKHUE MAarHUTHBIC
nonsi. KBanToBaHMe MarHuTHOTO TIoToKa. Dddext J[xo3edcona.

11. ®a3oBble epexosl

VYcnoBust paBHOBecus (pa3. Xumuueckoe paBHoBecwe. @opmyna Caxa. dazobie mepexonbl | 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)

WnauBunyanpHas paboTa IpeAroaraeT caMOCTOSATEIEHOE BBIIIONIHEHUE CTYACHTOM OMPEIEICHHOTO B
«3amanuny Habopa YIMPaXHEHHH M 3a/1ad B COOTBETCTBUHM C TEMAaTHKON CEMHHApCKUX 3aHsTuid. [1pu
HEOOXOAMMOCTH CTYACHT MOJy4YaeT KOHCYJbTALMIO [0 BBIIOJHEHHIO OTACIBHBIX 33434 Y
[IperojiaBareisl BELyIIEro 3aHATHs KaK BO BpeMsl IPOBEIEHHs CEMHHApPCKUX 3aHATUH, TaK U BO
BHEYPOYHOE BpEMs IO COINIAaCOBAHHUIO C NperoaaBaTesieM. «3aJaHue» pa3fdaeTcs BCEM CTYICHTaM B
BUjie y4eOHO-METOANYECKOr0 MaTepHaia, COAEp Kalero nporpaMmy Kypca u yIpaKHEHHs, U 3a/1aud,
BKJIIOYCHHBIC B JIBa JOMAIIHHUX 33JaHusl. PyKOBOICTBO M KOHTPOJb 32 CaMOCTOSTEIbHOM paboToit
CTyI€HTa OCYILECTBIsIETCS B (hopMe MHIAMBHUIya bHBIX KOHCYIJIBTAIMH.

BaxxHo 10OWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU W3y4YEeHUS OTIENbHBIX TE€M WM BOIPOCOB, CIEAYET 0OpamathCsi 3a KOHCYJIBTALUSIMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay

Kypc: 4

KBaJU(PUKAHA: OaxanaBp

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 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 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:

- 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;
BJa/IeTh:

- OCHOBHBIMU MCTOAAMH MATCMATHYCCKOTO allliapara Kak KﬂaCCH‘IeCKOﬁ, TaK U KBaHTOBOH

CTaTUCTHYECKON (PU3UKH;

- HaBbIKaMU TCOPCTHUYCCKOIO aHaJIM3a pCajibHbBIX 3aaad,

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 THNOBBIX KOHTPOJIBHBIX 3aJaHMii, MCHOJb3yeMbIX JJsl OLEHKH 3HAHWIN,
YMeHHii, HABLIKOB

Jlomyck k dK3aMeHy 1o auciumuinHe «Cratuctudeckas GU3nKay MPOBOJAMUTCS MPErnoaBaTelieM
no uroraMm paboThl CTyJEHTa B CEMECTpEe B Cllyyae YCIEUIHOrO0 OCBOCHMS IUCUUILUIMHBL. B
CJIydae €Clii CTYACHT HE YCBOWJI AMCLUIUIMHY, U PE3YJIbTAThl €ro padOThl B CEMECTPE OKa3aJIuCh
HEYJIOBJIIETBOPUTEIBHBIMU, IMPOBOJUTCS JOMOJIHUTEIbHBIA ONpPOC Ha NpPEIMET BbBISIBICHUS
3HaHUU. J[OMOJHUTENBHBIN OMPOC IPOBOJUTCS B BUJIE TECTOB, COICPKAHUE KOTOPHIX MOTHOCTHIO
COOTBETCTBYET COJIEP>KaHUIO TECTOBBIX OIPOCOB CTYACHTOB B TEUEHUE CEMECTpa.

Onenka ypoBHS CTYJEHTOB JUIS JIOIyCKa K DK3aMEHY CKJIAaIbIBACTCS M3 OLICHOK TPEX MO3ULUIL:
3HAaHUM, YMEHHUI U HABBIKOB.

3HaHMSI CTYIEHTOB OLIEHUBAIOTCA B pe3yJbTaTe IMPOBEACHMSI EKEHEAEIbHOIr0 OIpoca
npoiaeHHoro marepuana. Onpoc NPoOBOAUTCS B MHCbMEHHON (opMe B BHAE TECTOBBIX
BOIpocoB. [IprMep TECTOBBIX BOIIPOCOB NPUBEIEH HUXKE.

VYMeHHUsI U HaBBIKM CTYACHTOB ONPENEISAIOTCS MO UTOraM CJadyM JOMAalllHMX 3afaHuil. Bcero
CTyJIEHTaM IIpeJjaraercsi JBa JOMAIIHMX 3aJaHMs. 3aJaHUE COAEPKUT TpU TUNA 3a1ad U
yrnpaxHeHui. TUNoBbIe 3a7]aun U YIpPaKHEHUs pa30oHparoTcs Ha CEeMHUHAPCKUX (MPAKTUYECKHUX)
3aHATUAX. AHAJOTUYHBIE 33/1a4d M YIPAKHEHUS CTYACHTHI JIOJDKHBI PEIIUTh CAMOCTOSITEIBHO,
UCIIOJIb3Ysl PEKOMEHAOBaHHYIO IUTepaTypy. Kpome Toro, cryaeHTam npeajararorcs CrieluaibHO
IIOMEYEHHBIC 3a]1a4i IMOBBIIICHHOW CIOXHOCTU. PemieHue Takmx 3agad TpeOyeT OT CTyAEHTa
HABBIKOB U MPEJICTABISET COOOM OLIEHKY HABBIKOB PEIICHHUS 33124 MOBBIIIEHHOM CI0KHOCTH.
HaBbiku CTyZeHTOB MNpOBEPSIOTCS B PE3yNbTaTe PEIICHUS KOHTPOJIBHBIX pPabOT, KOTOpPHIE
MPOBOJATCS BO BpeMs ayJUTOPHBIX 3aHATHH. 3aJayd aHAJOTMYHBI THUIIOBBIM 3a/ayaM,
BKJIFOYCHHBIM B JIOMAIIHUE 33JIaHUsI, KaK PacCMAaTPUBACMbIM Ha CEMUHAPCKHUX (IMPAKTUUECKHX )
3aHATHUAX, TaK U IpeJIaraeMbIM i1 CAMOCTOSTEIHHOTO pEelIeHUs. 3a1aHusl KOHTPOJIbHBIX padboT
OLICHEHBI B ONPEACIEHHYI0 CYMMY OaJIJI0OB, YTO I103BOJISIET OLIEHUTh YPOBEHb YMEHUS U HABBIKOB
CTYJICHTOB.

Bormpocsl, BKIIOYEHHBIE B TECTOBBIE OIPOCHI, OXBATHIBAIOT OCHOBHBIEC IIOHATHUS, PACCMOTPEHHBIE
Ha IIpeabIayIen JEKIHH.

[IprMep BOIPOCOB TECTOBOTO 3a/IaHHUS:
1. 3Bammmmwmre kputepuit Jlanaay cBepXTEKyueCTH KBAHTOBOH JKUIKOCTH CO CIEKTPOM
BO30YXKIeHHH £(P).

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

cBepxTeKyda?

3. 3ammmmure BBIPAXKCHUC I TaMUJIbTOHHMAHA CUCTEMbBI TOKACCTBCHHBIX B3aI/IMO)ICI\/’ICTByIOHII/IX
YaCTHI] B [IPEJCTABICHUH BTOPUUYHOTO KBAHTOBAHUS JJIs1 OOJIBIIIOI0 KAHOHHMYECKOTO
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. 3anmmmre BRIpaXEHHE IS CIEKTpa BO30YkaeHui £(P) B cliaboHEen1eaIbHOM
BBIPOXKJIEHHOM 003e-raze.

7. Yro Gombiue: pa3oBas CKOPOCTh (POHOHA B CIa0OHEHIeAIbHOM 003€e-Ta3e WiH
TUAPOJUHAMUYECKAST CKOPOCTh OOTOIFOO0OBCKOTO 3ByKa B HEM?

8. Kak 3aBucuT OT KOHCTaHTHI B3anMozeiicTBus U, umcno HagkonaeHcatHsIX acTuiy N — N
npy HyJeBO# Temnepatype?

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



10. Kak 3aBucuT OT TemnepaTypbl T IJIOTHOCTh HOPMAIbHOM KOMIOHEHTHI L, CBEPXTEKyden
JKUIKOCTHU?

[Tpumep KOHTPOIBHOM pabOTHI:

1. Onpenenuts K03)HUIKESHT TEIIIOBOTO pacIIUpeHus, 3a1aHHbIi B epeMenHbix (P, 7), ¢
IIOMOIIIBIO YPaBHEHHUs BaH-aep-Baanbca, 3anucannoro suae P=f(V/N,T).

2. Cucrema TpeaCTaBiIsieT cO0OM si9eiiKM ajCOpOLMOHHBIM [EHTPOB. B Kaxmoil sueiike
HaXOJUTCS MPOTOH JHOO0 0e3 3JIeKTpOoHa, — C JHEpPrue paBHOW HyNIO, JUOO C OJHUM
9JICKTPOHOM, C TIpOEKIHel cmuHa, paBHOWM *1/2, m ¢ sHeprued paBHOH ¢ OmnpenenuTh
3aBHCUMOCTB HTPOIHH CUCTEMBI S OT MOJHOU 3HEprud E.

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

4. PaccmotpeTh U-V peobpasoBanre bormo6oBa B mpe;iesie JUIMHHBIX BOJH U BEIYHCIIUTD
TEMIIEPATYPHYIO NIONPABKY K YMCITYy HAJKOH/IEHCATHBIX YIbTPAPEIATUBUCTCKUX YaCTHULl B
JIBYyMEpHOM HeuJeanbHoM bo3ze-Tasze.

5. Onpenenurs CNUHOBBIM MAarHUTHBIH MOMEHT M CIIMHOBYK) MarHHUTHYKO BOCIIPHUMYHBOCTD
CBEPXIIPOBOIHHUKA, IOMEIIEHHOTO BO BHEIIIHEE MarHUTHOE noJie H.

Kaxnas 3amaua KOHTpOIBHOU pabOTHI OLIEHEHA B OMPECIICHHYI0 CyMMY 0ajuIOB B 3aBHCHMOCTH
OT CJIO)KHOCTH M YpOBHs (3HaHWS, yMEHUs M HaBbiku). [lonHas cymma OayuioB mpumepa
KOHTPOJILHOH paboThI paBHa 25.

KonkperHble ycioBusi Habopa 0auioB 3a pabOTy B CEMECTpPEe MOTYT 3aBHCETh OT JICKIIMOHHOTO
MIOTOKA M OTIPENENAIOTCS JIEKTOpoM. OOLIMM OCTaeTCsl CIeayIoIIee MPABHIIO.

B TedeHue cemectpa CTylneHT HaOWUpaeT CyMMy Oa/UIOB MO pe3yJbTaTaM TECTOBBIX OIPOCOB
(manmpumep, 50 GayioB), MO pe3yabTaTaM clIadd ABYX 3amaHuil (Hampumep, 80 6amioB) u 1mo
pe3yibTartaM JBYX KOHTPOJbHBIX (Hampumep, 100 OamroB). Kpome Toro, 3a peimieHue 3amad
MOBBIIIEHHON CJIO)KHOCTH JIOMAIIIHETO 33JaHusl CTYACHT MOXET Ha0paTh NpeMHUalbHBIC
(OonycHbie) Gamnbl Mo ABYyM 3afanusiM (Hampumep, 30 OamioB). [lomHbiid Gann oreHUBaeTCs B
TaHHOM ciydae cymMmoi 230 GammoB. Ilo pe3ynbraraM UTOTOBOTO PEHTHHTA CTYIEHT MOKET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast OLIEHUBAETCs B % OTHOCUTENIBHO MOJHOTO Oasa.

Omnenka 3a pabOTy B CEMECTPE BBICTABISIETCS B COOTBETCTBHM CO CXEMOW, NMPHUBEIECHHOW B
cienytomieM paszene. CTyIeHT J0MyCKaeTcs K 3K3aMeHY MpHU YCIOBUHU C/IAauyM JIBYX 3alaHUl U
OIICHKH 3a paboTy B ceMecTpe paBHOM min Oosibiiei 3 (1Mo AecATHOATBHON IIKaJIe)

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 IMOTOKA. THIOBBIE 3aJjaud MOT'YT JaBaThCs 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 THIMYHON GOpMBI OnileTa U3 TpeX BONPOCOB MIPUBEICH HUXKE:

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

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

212
Bocmosb3yiitech pasIIoKECHHEM J f(2)de = j B (e)de +if (1) +....
o exp(e—p)/T+1 J0 6

Beruncnure teroemkocts raza C, u BeisicHute, npu kakoi remneparype C, U N .

2. Kanonmueckoe pacripenenenue ['m60ca. Craructuaeckas cymma Z u cBoOogHast sHeprust F .
Pacnipenenenne Makpockonu4eckoi cucteMsl 1o coctosiHusM p(E) u mo sneprun W(E) .



3. ®ynknuonan ['mH3Oypra — Jlanmay. YpaBHeHHe i1 KOMIUIEKCHOTO TapaMmeTpa TMOopsaKa
w(r).

4. Kputepuu oueHUBaHUs
4a. Kpurepun oueHuBaHusl (OLEHKA 32 padoTy B ceMecTpe)

Orenka HabGpanubie 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% BKJIFOUUTEILHO
YJIOBJIETBOPUTENIBHO (4) oT 30% 10 40% BKIIIOUUTEIHEHO
YIOBJIETBOPUTENBHO (3) oT 20% 10 30% BKJIFOUUTEIHEHO

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

CryneHThl, MOMyYUBIIAE 32 PabOTy B CEMECTpe K Hadaly 3K3aMEHAIMOHHOW CECCHH OIICHKY
«HEeyHoBIeTBOpUTENbHO» (MeHee 20% ycBOoeHMsS MarepHala), Uiu He caaBiide oba 3aJaHus,
CUMTAIOTCS HE YCBOMBIIMMH MaTE€pHal M HE BBINOJHUBIIUMHU 33JlaHUS Kypca, MOITOMY K
9K3aMEHY HE JI0MyCKaroTCsl.

46. Kputepum onnennBanus (3K3aMeH)

HToroBas olieHKa Ha 3K3aMeHe BBICTABIISICTCS B COOTBETCTBHH CO CXEMOIA:

OueHka bausl Kpurepun
10 10 6ay1oB 3a SK3aMEH U OIIEHKA 3a padOTy B cEMeCTpe He
HUXe 8.
9 6asinoB 3a 3k3ameH U 10 6asioB 3a paboTy B ceMecTpe
9 9 GaynoB 3a 3K3aMeH M OLIEHKa 3a padoTy B CEMeCTpe He
OTan4HO HIUXKE 8.
8 8 OaJTOB 3a SK3aMEH U OIIEHKA 3a paboTy B ceMecTpe He
HUXe 6.
7 6ayoB 3a 3k3aMeH U Oosiee 8 6ayioB 3a paboTy B
ceMecTpe
7 7 6ayIoB 3a 3K3aMeH 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 BK3aMEH M OIleHKa 3a paboTy B CEMECTpe He
Xopo1o
HIXKE 5.
5 6anioB 3a 5k3aMeH U Oosiee 7 6ayioB 3a paboTy B
ceMecTpe
5 5 6aJuIoB 3a 9K3aMEH M OIleHKa 3a paboTy B ceMecTpe He
HUXKe 3.
4 4 Garnna 3a HK3aMEH U OIICHKa 3a paboTy B ceMecTpe He
YJIOBJIETBOPUTEIHHO HIDKE 3.
3 3 Gajura 3a K3aMeH M OIleHKa 3a paboTy B cemecTpe 3.
Hey/I0BIETBOPHTEIBHO 2 2 Ganuia 3a DK3aMEH M OLIeHKa 3a paboTy B cemecTpe 3.
1 1 Gayn 3a PK3aMeH U OlIeHKa 3a paboTy B cemecTpe 3.




5. Meroanueckue MaTepHaJibl, ONpee/siioNIie MpoueIypbl OllecHNBAHUS 3HAHUM, YMEHHUIA,
HABBIKOB M (MJIM) ONbITA J€ATEJIbHOCTH

CryneHTsl, JOMYIIEHHbIE K SK3aMEHY, OTBEYAalOT Ha BONPOCHI OuiieTa, UMes BO3MOKHOCTh Ha
MOATOTOBKY He MeHee | daca. OTBEThl MPEICTABISIOTCS B MUCBMEHHOM BHUE, MO KOTOPBIM
MPOBOAUTCS YCTHOE cOOeceI0BaHUE.

OreHka 3a OTBET Ha OWJIET BBICTABIISETCS B COOTBETCTBHH CO CIEAYIOIIUM KPUTCPHUSIMHU:
CryneHt, He OTBETUBUIMI MpaBUIBHO HU Ha OJUH BOINPOC, TOJIYy4YaeT OLEHKY
HEYIO0BIETBOPUTENHHO (1 i 2)

CTylleHT, OTBETUBIIHI IPABUILHO

TOJIEKO Ha 1 BOIPOC, MOIYyYaeT OLEHKY «yJIOBJICTBOpPUTEIbHOY (3 win 4 Gaia), B 3aBUCIMOCTH
OT IOJIHOTHI IPABUJILHOTO OTBETA M OTBETOB Ha JAPYTUe AOMOJIHUTEIbHBIE BOPOCHI;

Ha 2 BOIPOCA, MOJYyYaeT OIEHKY «XOpoImio» (5, 6 uimu 7 0a/ioB), B 3aBUCUMOCTH OT TOJHOTHI
MIPABUJIbHBIX OTBETOB U OTBETOB Ha JIPYT'He BOIIPOCHI,

Ha Bce 3 BOmpoca, monyvaer § 6auioB («OTINYHOY») U BOBMOKHOCTh OTBETA HA JIOMOJIHUTEIbHBIE
BOIPOCHI MOBBIIICHHON CIIOKHOCTH 7151 OJTYyYEHHS OLEHKH «OTIMYHOY» ¢ Oamiamu 9 umm 10.

Bo Bpems mpoBeleHusl dK3aMeHa CTYIEHTBl MOTYT I0JI30BAaThCA MPOrpaMMON TUCLUIUIMHBI U
cOOpHMKaMU JIOMAIIHUX 3aJaHuil. Y4eOHOH, yueOHO-METOIMYEeCKOH ©  CIpaBOYHOU
JUTEPaTypOH IMOJIb30BATHCA BO BPEMs dK3aMEHa HE JOIycKaeTcs. Bo BpeMs sk3aMeHa JOJIKHBI
OBITh TaKXKE BBIKIIFOUCHBI MOOHMITLHBIC TEIE(OHBI.

[lepen HauanoOM SK3aMEHAIIMOHHOM CECCUU CTYJEHTHI MTOJIy4aloT [IEpeUeHb BOIPOCOB, OTBETHI Ha
KOTOpble HEOOXOJMMO 3HAaTh JUIsl YCHEIIHOM caayu sk3ameHa. DopMyIupoBKH BONPOCOB B
OuiieTax CTyJIEHThI Y3HAIOT BO BPEMS KOHCYJIbTalUH.

CryneHThl, MOJIYYMBIIME HTOTOBYIO OLEHKY «oTiau4HO» (10) M pemmuBiIMEe M 3alIUTUBIINE
3aJjauyd TOBBILICHHOM CIIO)KHOCTH JIOMAIIIHErO 3a/aHusi, MOTYT IOJIYYUTh JIONOJIHUTEIbHbIE
3a4eTHBIE €AMHUIIBI 110 KypCYy.



