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«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Craructuyeckas pusnka
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: @du3KKa MepcreKTUBHBIX TEXHOIOTHIl: albTepHATHBHAS HEPreTHKA, HAYYHOE

IporpaMMHpOBaHue U (YHKIHOHAIBHBIE MaTEPUaIbI
OuzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4
[IporpamMmy cocraBunu:

A.B. MuxeeHKOB, I-p (pu3.-Mat. HayK, TOIEHT 10 Kadeape, mpodeccop
E.B. CypoBues, kanz. pus.-mar. HayK, JOLEHT

N.A. lomumyxk, n-p ¢us.-Mart. HayK, mpodeccop, npodeccop

10.B. MuxaiinoBa, kaua. (pu3.-MaT. HayK, TOICHT, JJOIICHT

JLb. JlyboBckwii, kaH[. uU3.-MaT. HAyK, JOIEHT, JTOIEHT

A.A. IlyxoB, a-p ¢u3.-mar. Hayk, ripodeccop, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu kadenpsl Teoperudeckoit puszuku um. JI.J. Jlannay 23.05.2020



AHHOTANMA
B HacTosiiee BpeMs METO/ABI CTaTUCTUYECKOM (HU3MKE aKTHBHO HWCIIONB3YIOTCS B PAa3IMYHBIX 00J7acTsX
ecrectBo3HaHUsA. K 3TUM 00nacTsM OTHOCSITCS, B TEPBYIO odepenb, pusuka u xumuss. OJHAKO MHOTHE
HAy4HbIE JOCTHUXKCHUS B OMOJIOTMU M MEAMIIMHE TaKKe UCIONB3YIOT 0a30BbIE MPUHIUIBI CTATUCTUYECKON
¢u3uku. BakHOCTh M3ydYeHUsS JTOTO TMPEAMETa CBs3aHA TakkKe C TEM, YTO MHOTHE TIOJOXKCHHS
CTaTHCTUYECKOTO MOIX0/1a K MCCIIEIOBAaHUIO PA3IMYHBIX SIBJICHUI HUCIIONB3YIOTCS COBPEMEHHON SKOHOMUKOM U
COIIMOJIOTHEH.

VYCII0BHO KypC MOXKHO pa3feiuTh Ha JIBE YacTH.

B mepBoii yacTu M3nararoTCs OCHOBBI TEPMOAMHAMHUKHU M CTarucTHUeckod ¢u3uku. Ilpu 3ToM u3noxeHHe
OCHOBAaHO Ha METOZE Pa3IMYHbIX CTATUCTHYECKHX aHCaMOle. DTo MO3BOJIAET €ANHBIM 00pa30M ONHUCHIBATH
PaBHOBECHBIE CBOWCTBA PA3JIMYHBIX (PU3UUECKUX CUCTEM KaK B TEPMOIUHAMHYECKOM Ipezele (0eCKOHEUHbIE
CHCTEMbI), TaK U (IIYKTyallud B HUX. B KauecTBe WIIIIOCTpALMM METOJA MCHONb3YIOTCS Pa3IMYHbIe MOJEIH
MHOTOYAaCTHYHBIX CUCTEM, B KOTOPBIX YaCTULBI HE B3aUMOACHUCTBYIOT MEKAY COOOH.

Bo Bropoii wactu Kypca uccienyroTcs (U3NYECKHE CHCTEMBI, B KOTOPBIX B3aMMOACWCTBHMEM NpeHeOpeub
Henb3s. OCHOBHOM LI€JIBI0 9TOM 4YacTH Kypca SIBISETCS U3JIOKEHHE METOAOB, KOTOPBHIE IO3BOJIIOT CBECTH
3aJady K aHcamOJI0 HEB3aMMOACHCTBYIOIIMX KBasuyacTul ((OHOHBI B KpUCTAIaX U cilabOoHenJealbHOM
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 MCCIIE/IOBAHUI0 KPUTUYECKUX SIBJICHWH, OCHOBaHHBIA Ha (yHKIMoHane ['mH30ypra-Jlangay. Beuny
MPUKIIAAHOTO 3HAYCHHUS I COBPEMEHHON (PU3NUECKON XUMHUH U OMOJIOTHUU YacTh JICKIMOHHOTO MaTepuana u
CEMMHAPCKUX 3aHATUH MOCBAIIEHA U3YYEHHUIO CTATUCTUYECKUX U TEPMOINHAMUUYECKUX CBOICTB UIEAJIbHBIX U
HEUJICaNbHBIX PACTBOPOB.

1. leau u 3apauu

eap AUCUMNIMHBI

Jlate cTynmeHTaM 3HaHMsI, HEOOXOJMMBIE JJIsi OMMCAHUS PA3IMYHBIX (U3UUECKUX SBICHHNA B OOJIACTH
MIPWIOKEHUH KaK KJIACCUYECKOW, TaK W KBAHTOBOW CTATUCTHUYECKOW (DH3UKH, U METOMBI ITOCTPOCHUS
COOTBETCTBYIOIIIMX MaTeMaTH4eckux Mojeneid. [lokazaTh COOTBETCTBHE CHCTEMBI IOCTYIIATOB,
TTOJIOKEHHBIX B OCHOBY CTaTHCTUYECKOW (PU3UKH, CYIIECTBYIOIINM SKCIIEPUMEHTAIBHBIM JJAHHBIM, YTO
MO3BOJISIET CYUTATH TEOPHUIO JJOCTOBEPHOU B 00JIACTH €€ MPUMEHUMOCTH. J]aTh HaBBIKH, TO3BOJISIOIINE
MOHATh AJCKBAaTHOCTh TEOPETHYECKOM MOJCIHM COOTBETCTBYIOIIEMY (DHU3MYECKOMY SBICHHUIO U
OTIPEJICIIUTE TIPeIeibl €€ MPUMEHUMOCTH.

3agauu AUCHUILIHHBI

. MN3yueHne mareMaTHyecKoro ammapara Kak KIIACCUYECKOM, TaK M KBAHTOBOM CTaTUCTHUYECKOM
¢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,

. OBIIQJICHUE CTYJICHTAMH METOJIOB KJIACCUYECKOM W KBAaHTOBOW CTATUCTHYECKOW (QH3UKHU 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 aHanM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CnocobeH npuMeHSITh HAMEHATh TIYTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HaHUWA, ITOJTYYCHHBIC B

OIIK-1.2 CnocobeH CcTpOUTh MareMaTu4ecKhue MOJIeNH,
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIB30BATH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH

IOJIyYEHHBIX PE3yJIbTaTOB




[1K-1 CriocoGeH mIaHMpoBaTh U NPOBOIANTH [K-1.1  Bnageer  ¢yHAaMEHTANBHBIMH  MOHSATHSIMU,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (HU3NKU

npeaMeTHoH obnacty) u (unn) teoperndeckue |I[IK-1.7 CnocoOeH  oueHMBaTh  TpeOyeMble  PECYPCHI
(aHanUTHYECKUE U UMHUTALIMOHHBIC) (MarepuanbHble W BPEMEHHBIC) ISl TJIAHUPOBAHUS U
HCCIeI0OBaHUS MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HaTh:
- TloctynaTsl ¥ NPUHUMIIBI KaK KJIACCHYECKOW, TaK M KBAHTOBOW CTATHCTUYECKOW (PU3MKH, METOABI
ONMCAaHUs MAaKpPOCKOIIMUYECKUX CHUCTEM 4YacTUIl pa3IMYHOM NPUPOABI, a TaKXKe IIOCTYNaThl
TEPMOJIUHAMUKH;
- OCHOBHbIE YPaBHEHUS TEPMOAMHAMUKYU U CBOMCTBA TEPMOANHAMHUUYECKUX ITOTEHIIUAJIOB;
- OCHOBHBIE METOJbl MaTEMAaTHYECKOrO ammapara CUCTEeM MHOTHX YacTHL, (OpMaiu3M 4YHcel
3al0JIHEHN (METOl BTOPMYHOTO KBAHTOBAHM ), allllapaT CTAaTHCTUYECKOTO YCPEHEHUS OTIEpPaTOPOB;
- OCHOBHBIC METOIbI PELICHHS 3aJad KaK KJIACCHYECKOH, TaK M KBAHTOBOM CTATHCTUYECKOUN (PU3HKH,
BKJIIOYasl aHAJIU3 TEPMOJMHAMUUYECKUX CBOMCTB U IOBEIEHUSI MAKPOCKOIIMUECKUX CUCTEM BO BHELIHHUX
MOJISIX;
- METOJIBI ¥ CIIOCOOBI ONMCAHUS KOHJICHCHPOBAHHOTO COCTOSIHUS BEIIECTBA;
- METOJbI ONMCAHMS HU3KOTEMIIEPATYPHBIX CBOMCTB CHIIBHOB3aUMOICHCTBYIOIIINX CUCTEM.
YMETh!
- Ilonb3oBaTbes anmaparoM IKOOMAHOB B PHIIOKEHUH K TEPMOIHMHAMUKE;
- II0JIb30BaThCs ANNApaToOM TEOPUM BEPOSITHOCTEH;
- TIOJNB30BaThCS ANNApaToOM BEPOSITHOCTHBIX (DYHKIIHMIA pacipenesieHus;
- peuiats TEPMOAMHAMHUYECKUE 3a7jadl C YUETOM BHEIIHUX I10JIeH;
- pemiarth 331241 O MOBEACHUH MaKPOCKOIINYECKUX CUCTEM B 33JJaHHOM BHEIIIHEM I10JIE;
- TIPUMEHSATH METOJ TEOPUH CPEHETO MO Ul peIleHHs 3a1a4d O (a30BbIX IEPEX0Aax BTOPOTO poja;
- pemiats 33244 Opo PIyKTyaluu TEPMOIMHAMHYECKUX BETMUYNH MaKPOCKOIIMUECKUX CUCTEM;
- pemarth 3aa4¥ po (GuIyKTyauuu napamerpa nopsiika CUIbHOB3aUMOAEHCTBYONINX CUCTEM.
BJIaJICTh:

- OCHOBHBIMH METOJIAMH MaT€MaTHYeCKOro armapara Kak KJIACCHYeCKOW, TaK M KBaHTOBOM
CTaTUCTHYECKON (PU3UKH;

- HaBBIKAMH TEOPETHYECKOTO aHan3a peallbHbIX 33/ad, CBSA3aHHBIX KaK CO CBOHCTBaAMH
MaKpOCKOIIMYECKUX CUCTEM PA3IMYHON MPUPOJIBI, TAK U C UX TEPMOJMHAMUYECKIMHU CBOHCTBAMHU.

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

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.

pabora
1 boze-ras 2 2 3
2 Nudopmanmonnas 3HTponUs 2 2 4
3 Kanonunueckuii ancam6i1b 4 4 3
4 Kiraccuaeckwmii (00IbIIMaHOBCKHI) Ta3 2 2 3
5 MUKpOKaHOHUYECKHI aHCaMOIIb 2 2 4
6 [IpuHIUIBI TEPMOAUHAMUKHI 2 2 3
7 CBepxnpoBOIUMOCTh 2 2 4
8 CBepXTeKy4ecThb 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  003e-ra3. bose-koHAeHcanus, TEIUIOEMKOCTh, YpaBHEHUE COCTOSHHUS 0o3e-rasa.
Konnenmust kBaznuactuil. @otoHs! U GOHOHBI. XUMHUYECKUH TIOTEHIIUAT, IABICHUE U TEIJIOEMKOCTh
YEPHOro U3IYUYCHHUS U TBEPIIOTO TEIa

2. UndopmanuroHHas SHTpONHUs

Nudopmanmonnas sutponus ['n66ca. O 3akoHE BO3pacTaHMsl SHTPOIUH KakK MOTepe WHPOpPMAIIUH.
Teopema Hepucra. [IpeacraBnenue yucen 3amoiHeHus. Bropuynoe kBantoBaHue 0o3e- u depmu-
raza. [aMHUIbTOHUAHBI H/ICATbHBIX TA30B B IPEICTABICHUN YUCEI 3AIIOTHEHHSI.

3. Kanornyeckuii ancamoOIb

Pacripeneneane Iub6ca (kaHOHWYECKHMH aHCamMOIb). OKBUBaJCHTHOCTh KAaHOHHUYECKOTO W
MUKPOKaHOHHYECKOTO paclpe/ie]icHnid B TepMOAMHAMHUYECKOM mpezene. Dnykryanuss dHEPTUU B
ancamOiie 'n06ca. Craructuueckas cymma. OcHoBHas (hOpMyJia CTATUCTHYECKON (PU3UKH.

4. Knaccuueckuit (001b1IMaHOBCKHI) Ta3

BonbpiiMaHOBCKMII Ta3, BEIUMCIEHUE €70 TEPMOJUHAMUYECKUX BENUUNH. MOHU3aUs U TUCCOLMALINS.
Bonbmoi kanHonndeckwuii ancamOib. Temneparypa BeIpOXKICHHS.

5. MuKpoKaHOHUYECKHIA aHCaMOJIb

Makpockonuueckue cuctembl. CpenaHue 3HaueHus. Oproauyeckas rumnore3a. CraTucThyeckas
HE3aBUCUMOCTb W 3aKOH OonbluX 4yucen. TepmMoauMHaMu4ecKuil mnpenen. Yucio coOCTOSHUM,
IUIOTHOCTH 4nciia coctosHui. Crartuctudeckas sHTponus bombivana. OyHKIMS pacrpeneneHus u
MaTpula II0THOCTH. YpaBHeHue JInyBusis.

6. IIpuHIMIIBI TEPMOIUHAMUKH

3aMKHYTBIE CHCTEMBbl. TepMOoIMHAMHYECKHWE BeIMYMHBL Temmeparypa. TepmoaumHaMuueckoe
paBHOBecue. OHTponus. HepaBHoBecHass »SHTponuss W BTOPOM 3aKOH TEPMOAMHAMUKHU.
TepMoguHaMUUECKHE TOXKIECTBA M HEPABEHCTBA. [IpHHIMIT MUHMMAJIBHOCTH TEPMOAMHAMHYECKUX
noreHuuanoB. TepMoauMHaMuUYecKUEe IIOTEHIMadbl B MarHUTHOM Iojie. TepmoauHaMudeckue
¢uykryauuu. [puanun boneimana.

7. CBepX1IpoOBOIUMOCTh




Mukpockonndeckasi TeOpusi CBEpXIIPOBOJUMOCTH HenieanbHOTO pepmu-raza. [amunsronnan BKII.
HeycroitunBocts Kymepa. Oneprernueckass menb. TepMoguHamMuKa CBEpXIPOBOAHUKA, CKAYOK
teruioeMkocT. Teopust [un30ypra-Jlangay. CBepxnpoBozsmuii Tok. Ypasuenue Jlonaonos. Dddexr
Meiiccuepa. CeepxnpoBoanuku | u Il poga. Buxpu AbpukocoBa. BepxHee u HuKHEE KPpUTHUECCKHUE
MarHuTHbIe nosst. KBaHTOBaHME MarHUTHOTO MOTOKa. DPdekT [xo3edcoHa.

8. CBepXTeKy4ecTh

Mukpockonuyeckasi Teopusi CBEpXTEKydecTH HewjeanbHoro 0Oose-raza. IIpeoOpaszoBanue
Boromo6oBa. Dnementapusie Bo30yxaeHus. Kpurepuii ceepxrekyuectu Jlanaay.

9. ®a3oBbIe TEPEXOBI

VYcnoBust paBHOBecusi (a3. Xummueckoe paBHoBecue. opmyna Caxa. Pazosbie nepexoasl [ u 11
pona. U3menenne cummerpun (asbl. [apamerp mopsiaxa.

10. ®azossie nepexoas! 1 poxa

Teopus ¢a3oBbix nepexonos 11 poxa (Teopus «cpeaHero moss») B IpUMEHEHUN K peppOMarHeTuKy u
CBEPXIPOBOTHHKY.

11. ®epmu-rasz

WneanbHpiii pepmu-ra3. XUMHYSCKHI ITOTCHIMAT, JABICHHE M TEIUIOEMKOCTh DJICKTPOHOB B
metaine. [Tapamaraerusm [laymu. JTnamarnerusm Jlannay. ekt e [aaza-Ban Anbdena.

12. ®eppoarHeTusm

Muxkpockonuueckasi Teopusi (eppoMarHeTHsMa B TNPHOIMKEHUH CaMOCOITIACOBAHHOTOT —ITOJIS.
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 JIuTEparypa
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)

WnauBunyansHas paboTa NpearnoaraeT caMoCTOSTEIbHOE BBIOMHEHHE CTYACHTOM OINPENEICHHOTO B
«3aianuny Habopa yIpaKHEHUH W 3aJlad B COOTBETCTBHU C TEMAaTUKOW CeMWHApCKUX 3aHsTuid. [Ipu
HEOOXOAMMOCTH CTYACHT TMOJy4YaeT KOHCYJIBTALMIO IO BBIIOJHEHHIO OTHENbHBIX 3a1ad y
[IpenojaBareisl BEIYLIEro 3aHATHA Kak BO BpPEMs IIPOBEAEHUS CEMUHAPCKUX 3aHATUH, TaKk U BO
BHEYPOYHOE BpEMsl IO COIIACOBAHMIO C IperojaBareieM. «3aJaHue» pas3’aeTcsl BCEeM CTYIEHTaM B
BUjie y4eOHO-METOANYECKOT0 MaTepHaia, COIEpKallero MporpaMMy Kypca M yIpakHeHHUs, U 3a7adu,
BKJIIOYCHHBIC B /IBa JOMALIHMX 3aJaHusl. PyKOBOACTBO M KOHTPOJb 32 CaMOCTOATENBbHOH paboToif
CTy/IEHTa OCYILECTBIsIETCS B (hopMe MHIAMBHUIyaTbHBIX KOHCYJIBTAIIH.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYHEHUU W3Y4YEeHUS OTAEIBbHBIX TEM WJIM BONPOCOB, CIEAYeT OOpaIlaTrhes 3a KOHCYIbTALUSAMH K
JIEKTOPY.

DK3aMeH MpPOBOAUTCS B YCTHOH (opme. DK3aMEHAIMOHHBIE OWJIETBI MOTYT COIEpXkaThb HapAgy C
TEOPETHYECKUMHU BOIPOCAMH, TAKXKE M TUIOBBIE 3a7aud. Dopma Oumiiera ompeaessieTcs JEKTOPOM U
3aBUCUT OT JIEKLIHOHHOTO II0TOKA.

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 BOMPOCOB U BOMpoca (BOMPOCOB)
MTOBBIMIEHHOW CIIOXKHOCTH. [IpoCThIe BOMPOCHI OIEHWBAIOT ypOBeHb 3HAaHWH. CIOXKHBIE BOIPOCHI
OILICHMBAIO YPOBEHb YMEHUI 1 HaBBIKOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI
®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa teopernueckoi puzuku um. JI.J1. Jlannay

Kypc: 4

KBaJIMpUKALUS: GakanaBp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 8 (BECCHHHI) - DK3aMEH
PazpaGoTunkm:

A.B. MuxeeHkoB, a-p ¢pu3.-mar. Hayk, JOLEHT 110 Kadeape, nmpodeccop
E.B. CypoBues, kanz. pus.-mar. HayK, JOLEHT

N.A. Momumyxk, n-p ¢us.-Mart. HayK, mpodeccop, npodeccop

10.B. Muxaiinosa, kaua. (pu3.-MaT. HayK, TOICHT, JJOIICHT

JL.b. JlyboBckwii, kaH[. U3.-MaT. HAyK, JOIEHT, JIOIEHT

A.A. IlyxoB, a-p ¢u3.-mar. Hayk, ipodeccop, 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 U30paHHOI
MPEIMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Bunageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKn
[IK-1.7 Coocoben omeHuBath TpedyeMbie  pecypchl

(MaTepuanbHble W BPEMEHHBbIC) [UIS IUIAHUPOBAHUS H
IIPOBE/ICHUS HAYYHOI'O 3KCIIEPUMEHTA

2. Iloka3are i OLleHUBAHUS KOMIIEeTeHITHH

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

3HAThb:

- TlocrynaTel ¥ IPUHIMITBI KaK KIACCHYECKOH, TaK M KBAHTOBOW CTATHCTUYECKOW (PU3MKH, METOIBI

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

TCPMOJUHAMUKH,

a TaKiKC TIOCTYJIaThl

- OCHOBHBIC YpaBHCHHA TCPMOJAUHAMUKU U CBOICTBA TCPMOANHAMUYCCKUX MMOTCHIUAJIOB,

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

- OCHOBHBIC METOJbI PCHICHHA 3ala4 KaK KJIaCCI/ILIeCKOI‘/'I, TaK ¥ KBAaHTOBOM CTAaTHUCTUYECKOM (1)I/I3I/IKI/I,
BKJIO4Yad aHaJIn3 TCPMOJANHAMUYCCKUX CBOICTB U MNOBCACHUA MAKPOCKOIMUYICCKUX CUCTCM BO BHCIIHUX

MOJIAX;

MCTOABI U CIIOCOOBI OIUCAHUS KOHACHCUPOBAHHOTO COCTOAHUA BCIICCTBA,

- MCETOAbI OITMCAHNA HU3KOTEMIICPATYPHBIX CBOICTB CPIJ'ILHOB?:&HMOI[CIZCTB}’IOH.IPIX CUCTCM.

- peuiarh 3aa4u O NOBEJCHUH MaKPOCKOIINYECKUX CUCTEM B 33JaHHOM BHEIIIHEM I10JIE;

- TPUMEHSTHh METOJ TEOPHH CPEAHETO MO IS PeIeHns 3a7a4 o (a30BhIX NepexoJax BTOPOro poaa;
- pemiars 3a1a4¥ Mpo (GIIyKTyalnu TEPMOANHAMUYIECKUX BEJTMYMH MAKPOCKOIIMYECKUX CHCTEM;

- pemath 3aa4d Opo (GIyKTyauu napaMerpa nopsaKa CUIbHOB3aUMOACHCTBYIOIINX CHCTEM.

YMeThb:
- Ilonmp3oBarbes anmaparom sIKOOMAHOB B MPUIJIOKEHUH K TEPMOIMHAMUKE;
- TIOJIB30BAaThCS allapaToM TEOPUH BEPOSITHOCTEH;
- TIOJIB30BAThHCS AIlIapaToOM BEPOSITHOCTHBIX (DYHKIUH pactpeeneHus;
- pewats TEPMOAMHAMHYECKHE 3a7a4H C YYETOM BHEIIHUX TOJIEH;
BJIaJeTh:

- OCHOBHBIMH METOAaMU MATCMATHYCCKOTO arrapara KakK KHaCCquCKOﬁ, TaK W KBaHTOBOM

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

- HaBbIKaMH TCEOPCTUYCCKOIO aHaJM3a pCaJIbHbIX 3aaaq,

CBSI3aHHBIX KaK CO CBOMCTBaMHU

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

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




3. IlepeyeHb THNOBBIX KOHTPOJIBHBIX 3aJaHWH, MCHOJb3YyeMbIX /Jisl OLEHKH 3HAHMI,
YMEHHIi, HABbIKOB

Jlonyck K pK3aMeHY IIPOBOAMTCS MPENOAABATEIEM IO UTOraM pabOThl CTyJEHTa B CEMECTPE B
cllyyae yCIEUIHOTO OCBOEHMS AUCLUIUIMHBL. B cilyyae eciiu cTyleHT He yCBOWII JTUCLMILUIMHY, U
pe3yibTaThl €ro paboThl B CEMECTpe OKAa3aJUCh HEYJOBICTBOPUTEIBHBIMH, MPOBOIUTCS
JIONIOJIHUTEIIBHBIN ONPOC Ha MPEAMET BbISBICHUS 3HAaHUH. [|0MOIHUTENBHBIN ONIPOC IPOBOIUTCS
B BHJIE TECTOB, COJEPKAHME KOTOPBIX IOJHOCTHIO COOTBETCTBYET COJAEPIKAHMIO TECTOBBIX
OIIPOCOB CTYJEHTOB B TEUEHHUE CEMECTPA.

Onenka ypoBHS CTYJEHTOB JUIS JIOIyCKa K DK3aMEHY CKJIAaJbIBA€TCS M3 OLICHOK TPEX MO3ULUIL:
3HaHUM, YMEHHUI U HABBIKOB.

3HaHMSI CTYIEHTOB OLIEHUBAIOTCA B pe3yJbTaTe IPOBEACHMSI E€KEHEAEIbHOI0 OIpoca
npoiaeHHoro Marepuana. Omnpoc TPOBOAMTCA B NHCbMEHHOW (opme B BHUAE TECTOBBIX
BONpocoB. [Iprmep TECTOBBIX BOIIPOCOB NPUBEIEH HUXKE.

VYMeHHUsI U HaBBIKM CTYACHTOB ONPENEISAIOTCS M0 UTOraM CJadyd JOMAalllHMX 3afaHuil. Bcero
CTyJEHTaM IIpeJajaraercsi JBa JAOMAIIHMX 3aJaHusl. 3aJaHUE COACPKUT TpU THUMA 3a0ad U
yrnpaxHeHuil. TUnoBsle 3aJauu U yNpaKHEHUsS pa30UparoTCs Ha CEMUHAPCKUX (MPAKTUYECKUX )
3aHATUAX. AHAJOTUYHBIE 33/1a4d M YIPAKHEHUS CTYACHTHI JIOJDKHBI PEIIUTh CaMOCTOSITEIBHO,
UCIIOJIb3Ysl PEKOMEHAOBaHHYIO IuTeparypy. Kpome Toro, cryeHTamM npeajiaratorcs CrelalbHO
IIOMEUEHHBIE 33/1a4d IMOBBILIEHHON CIOXKHOCTU. PeleHne Takux 3ajgad TpeOyeT OT CTyAEHTa
HABBIKOB U MPEJICTABISAET COOON OLIEHKY HABBIKOB PEIICHHUS 33124 MOBBIIIEHHOM CI0KHOCTH.
HaBbiku CTyZeHTOB MNpOBEPSIOTCS B PE3yNbTaTe PEIICHUS KOHTPOJIBHBIX pPabOT, KOTOpPHIE
MPOBOJATCS BO BpeMs ayJUTOPHBIX 3aHATHH. 3aJayd aHAJOTMYHbl TUIIOBBIM 3ajJadaM,
BKJIFOYCHHBIM B JIOMAIIHUE 33JIaHUsI, KaK PaCCMATPUBACMbIM Ha CEMUHAPCKHUX (IMIPAKTUUYECKHX )
3aHATHSIX, TaK U TPEIaraeMbIM ISl CAMOCTOSTEIHLHOTO pEelIeHUs. 3alaHusl KOHTPOJIbHBIX padboT
OLICHEHBI B ONPEEIEHHYI0 CYMMY OaJlIOB, YTO MO3BOJISIET OLIEHUTh YPOBEHb YMEHHUS U HABBIKOB
CTYJEHTOB.

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

[TprmMep BOIPOCOB TECTOBOTO 3a/IaHMUS:

1. 3ammmmre kputepuii JlaHaay CBepXTEeKy4eCTH KBAHTOBOW JKUIKOCTH CO CLIEKTPOM
BO30YyX)eHui £(p).

2. Jlnst BOABI M3-TIOJ KpaHa KPUTEPHU CBEpXTeKydecTH (V <V,) BBHIIOIHEH, I0YEMYy JKe OHA He
cBepxTeKyda?

3. 3anumuTte BRIPAKCHUE ISl TAMUJIBTOHHAHA CHCTEMBI TOKIECTBEHHBIX B3aHMOICHCTBYIOIINX
YACTHII B MPE/ICTABICHUH BTOPUYHOTO KBAHTOBAHHS /IS OOJIBIIOr0 KAHOHUYIECKOTO
ancamos (T,V, u).

A

3anummte npeobpaszoBanus boromo0oBa, CBA3BIBAIOIIETO ONEPATOphl &, U b, 1 ux 3.C.

o

3anumuTe BBIPAKEHUE 11 CKOPOCTH OOTOIF000BCKOTO 3BYKa C.

6. 3amumurTe BEIpaXKeHUE JUIS CIIEKTpa Bo30yxIeHui £(P) B ciraboHeH1eaTbHOM
BBIPOXKJIEHHOM 003e-raze.

7. Yro Gombiue: pa3oBas CKOPOCTh (POHOHA B CIa0OHEH1eAIbHOM 003€e-Ta3e WiH

TUIPOIMHAMUYECKasi CKOPOCTh OOT0IF000BCKOTO 3ByKa B HEM?

8. Kak 3aBucHUT OT KOHCTaHTHI B3aumozekicTeus U, yncno HagkonaeHcaTHbeIX gactul, N — N,
MpU HyJEBOUM Temneparype?



9. Kak 3aBHCHT OT TeMIepaTyphbl 1 TEIIOEMKOCTh CBepXTeKyuei xkuakoctu C, ?
10. Kak 3aBucHT OT TeMeparypbl T IJIOTHOCTb HOPMaJAbHON KOMIIOHEHTBl p, CBEpXTEKydeil
KUAKOCTH?

[Tpumep KOHTPOIBHON PabOTHI:

1. Omnpenenuts K03pPHUIHUEHT TEIIOBOIO paclIMPeHus, 3a1anublii B nepeMennsix (P,7), ¢
MIOMOIIIBIO YPaBHEHUs BaH-1ep-Baanbca, 3anucannoro suae P=f(V/N,T).

2. Cucrema npejacTaBiser co0OM s4elKd ancOpOLMOHHBIA LEHTPOB. B Kaxmoi sueike
HAXOJWTCS TPOTOH JHOO 0€3 3JIEKTpOHa, — C DJHEpPrueld paBHOW HyIN, OO0 C OJHUM
9JICKTPOHOM, C TIpOEKIHel crnuHa, paBHOW *1/2, m ¢ sHeprue paBHOH ¢ OmnpenenuTh
3aBHCUMOCTH HTPOIIUU CUCTEMBI S OT MOJIHOM 3Hepruu E.

3. OnpenenuTs HU3KOTEMIIEPATYPHOE IOBEAEHUE XMMHUUYECKOTO MOTEHIMANA U TEIIOEMKOCTH
OJIHOMEPHOTO YJIbTPapeNITUBUCTCKOrO 603e-raza

4, Paccmorpeth U-V mpeobpazoBanue borinro6oBa B mpejierie JUIMHHBIX BOJH U BHIYUCIUTD
TEMIEPATYPHYIO OMPABKY K YHCITY HAJKOHACHCATHBIX YIbTPAPEIITUBUCTCKUX YaCTHUII B
JBYMEPHOM HeuaeanbHoM bose-rase.

5. Omnpenenurs CNUHOBBIM MAarHUTHBIA MOMEHT M CIIMHOBYK) MarHUTHYIO BOCIIPHHMYHBOCTH
CBEPXIIPOBOHHKA, IOMEIIEHHOTO BO BHEIIIHEE MarHuTHoe moie H.

Kaxnas 3amaua 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.

KonkperHsie ycnoBusi Habopa 6amioB 3a pabOTy B CeMECTpE MOTYT 3aBHUCETh OT JICKIHOHHOTO
MOTOKA U OINPEAETAI0OTCs JeKTopoM. OOIIMM 0CTaeTCsl ClieyIoliee MPaBUIIo.

B teuenme cemectpa CTyAeHT HabupaeT cymMMy OajUIOB IO pe3yJbTaTaM TECTOBBIX OMPOCOB
(mampumep, 50 6amioB), Mo pe3yibTaTaMm cladd ABYX 3agaHuil (Hampumep, 80 0amioB) u 1o
pe3yapTaTaM JIBYX KOHTpOJbHBIX (Hampumep, 100 6amnoB). Kpome toro, 3a pemieHue 3amay
MOBBIIICHHONW CIIOKHOCTH JIOMAIIIHETO 3a/IaHusl CTYIGHT MOXeT Hal0paTh NpeMuaibHbIe
(GonycHbie) Oauibl 110 ABYM 3amanusM (Hampumep, 30 6amios). [lonHbiid 6ann oneHUBaeTcs B
naHHoM ciy4dae cyMmoil 230 GamnoB. Ilo pe3ynbprataM UTOTOBOTO pEHTHHTA CTYIEHT MOKET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast OIICHUBAETCS B % OTHOCUTEIEHO MOJTHOTO Oajia.

Onenka 3a paboTy B ceMecTpe BBICTABISETCS B COOTBETCTBHH CO CXEMOM, MPHUBEACHHON B
cienytomeM paszzaene. CTyI€HT JOMYyCKaeTcs K dK3aMeHy MU yCIOBUU CIa4d JIBYX 3alaHUN U
OIICHKH 3a paboTy B ceMecTpe paBHOM WK Ooublieit 3 (Mo AecaTuOamIbHOM MIKame).

HToroBas sKk3aMeHAllMOHHAs OIIEHKAa BBICTABIAETCS CTYACHTY C Y4€TOM OIIEHKH ero paboThl B
ceMecTpe. JK3aMeH MPOBOIUTCS B YCTHOHM opme. DK3aMeHaIlMOHHBIE OUIIETHI MOTYT COACPIKATh
HapsIly ¢ 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 OmieTy. OTBET cTyAeHTa olleHuBaeTcs 1o 10-6annpHoil mkare.

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

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

BoIposkienHom  coctosuuu (T &) ¢ Tounocts [ (T/&.)?  BKIIOUHTENBHO.

2T2
Bocnonb3yiitech pas3inoxeHueM j f(e)de = I " f (e)de+ il f'()+....
O exp(e—p)/T+1 Yo 6

Brruucnure tennoeMkocts raza C, u BbIsicHUTE, pu Kakoii Temnepatype C, [ N .



2. Kanonuueckoe pacrpenenenue ['uo66ca. Cratucruueckas cymma Z u cBoOoHast sHeprust F .
Pacripenenenne MakpocKonuueckoii cuctemMsl 1o coctostausaM p(E) n mo sneprun W(E) .

3. ®ynknuonan ['mH30ypra — Jlanmay. YpaBHeHHE i1 KOMIUIEKCHOTO TapaMmeTrpa MopsaKa
w(r).

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

OreHka HaGpannsie 6amibr

otnugHO (10) 6osee 90%
OoTIN4HO (9) oT 80% 10 90% BKIIFOUUTEIBHO
xopomuio (8) ot 70% 1o 80% BKIIIOUUTEIHEHO
xopoio (7) oT 60% 10 70% BKIIFOUUTEIHLHO
xopomuio (6) ot 50% 10 60% BKIIIOUUTEIHEHO
YAOBJIETBOPUTENHHO (5) oT 40% 110 50% BKIHOYUTETBHO
yJIOBJIETBOPUTENHHO (4) oT 30% 10 40% BKIIFOUUTEIBLHO
YAOBJIETBOPUTENHHO (3) oT 20% 110 30% BKJIHOYUTEIBHO

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

CrTyneHThl, MOMYy4YHBIIHE 32 pabOTy B CeMecTpe K Hayally 3K3aMEHAI[MOHHOW CECCHH OLEHKY
«HEYNOBJIETBOpUTENHbHO» (MeHee 20% ycBOeHMsI MaTepualia), WiId He CIaBliue 00a 3aaaHus,
CUMTAIOTCd HE YCBOMBIIMMH MaTepHal M HE BBINOJIHUBIIMMH 33JaHUS Kypca, MOITOMY K
9K3aMeHY He JIOMyCKaIOTCS.

46. Kputepun oueHnBanus (3K3aMeH)

Hrorosas OLCHKA Ha 3K3aMCHEC BBICTABJISICTCSA B COOTBECTCTBUHU CO CXEMOI1:

Ornenka basnbl Kpurepun

10 10 6anioB 3a HK3aMeH U OIIEHKa 3a paboTy B cEMeCTpe He
HUXKE 8.
9 6annoB 3a 5k3ameH U 10 GanoB 3a paboTy B ceMecTpe

9 9 6annoB 3a 9K3aMeH U OIleHKa 3a paboTy B ceMecTpe He
OTan4HO HIUKE 8.

8 8 06arIoB 3a HK3aMEH U OIICHKA 3a paboTy B ceMecTpe He
HUXKE 6.

7 6au10B 3a 9K3aMeH U Oojee § 6ayIoB 3a paboTy B
cemMecTpe

7 7 6aUI0B 3a 9K3aMEH U OIIEHKa 3a paboTy B ceMecTpe He
HIDKE 5.

6 6aJu10B 3a 9K3aMeH U Oojiee 8§ 6ayIoB 3a paboTy B
ceMecTpe

6 6 6ayIoB 3a 9K3aMeH M OIleHKa 3a paboTy B ceMecTpe He
HIDKE 5.

5 6am10B 3a 9K3aMeH U Oojee 7 6ayIoB 3a paboTy B
cemMecTpe

Xopomo

5 5 GayyoB 3a 9K3aMeH U OIleHKa 3a paboTy B ceMecTpe He
HIKe 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/10BJIETBOPHTEIBHO 2 2 Oayta 3a 9K3aMEH M OIICHKa 3a paboTy B cemecTpe 3.

1 1 GaJ 3a 3K3aMEH U OIIEHKa 3a paboTy B cemecTpe 3.

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

CryneHTsl, JOMYIIEHHbIE K K3aMEHY, OTBEYAalOT HAa BONPOCHI OWiieTa, ©Mes BO3MOKHOCTH Ha
MOATOTOBKY He MeHee | daca. OTBEThl MPEICTABISIOTCS B MUCBMEHHOM BHE, MO KOTOPBIM
MPOBOAUTCS YCTHOE cOOeceI0BaHUE.

OreHka 3a OTBET Ha OWJIET BBICTABIISIETCS B COOTBETCTBHH CO CIEAYIOIIUM KPUTCPHUSIMHU:
CryneHt, He OTBETUBUIMI MpPaBUIBHO HU HA OJUH BOINPOC, TIOMYy4YaeT OLEHKY
HEYIO0BIETBOPUTENHHO (1 1 2)

CTylleHT, OTBETUBIIHI IPABUILHO

TOJIEKO Ha | BOIpPOC, MOIyYaeT OLEHKY «yJIOBJICTBOpPUTEILHOY (3 win 4 Oaa), B 3aBUCIMOCTH
OT IMOJIHOTHI IPABHJILHOTO OTBETA M OTBETOB Ha JAPYrUe AOMOIHUTEIbHBIE BOTPOCHL;

Ha 2 BONpOCA, MOJTY4YaeT OIEHKY «Xopoio» (5, 6 win 7 0auioB), B 3aBUCUMOCTH OT IOJHOTHI
MPABUJIbHBIX OTBETOB U OTBETOB Ha JIPYTHE BOIIPOCHI,

Ha Bce 3 BOmIpoca, moinyvaer § 6auioB («OTIMIHO») U BOBMOKHOCTh OTBETA Ha JIOMOJHUTEIIbHBIE
BOIPOCHI MOBBIIICHHON CIIOKHOCTH JJISl HOJTYyYEHHS OLEHKHU «OTIMYHOY» ¢ Oamiamu 9 umm 10.

Bo Bpems mpoBeleHus dK3aMeHa CTYIEHTBI MOTYT I0JI30BAaThCsA NMPOrpaMMON TUCUUIUIMHBI U
cOOpHMKaMU JIOMAIIHUX 3aJaHuil. Y4eOHOH, y4eOHO-METOIMYEeCKOH ©  CIpaBOYHOU
JUTEPATypOH IMOJIb30BATHCA BO BPEMs dK3aMEHa HE JOIycKaercs. Bo BpeMs sk3aMeHa JOJIKHBI
OBITh TAKXKE BBIKIIFOUCHBI MOOHMITLHBIC TEIE(OHBI.

[lepen HauanoM SK3aMEHAIIMOHHOM CECCUU CTYJEHTHI MTOJIy4aloT [IEpeueHb BOIPOCOB, OTBETHI Ha
KOTOpble HEOOXOJMMO 3HATh JUIsl YCHEIIHOM caayu sk3ameHa. DopMyIupoBKH BONPOCOB B
OuieTax CTyJIEHTHI Y3HAIOT BO BPEMS KOHCYJIbTaIUH.

CryneHThl, MOJIYYMBIIME HTOTOBYIO OLEHKY «oTiauuHO» (10) M pemmBiIIMEe M 3alIUTUBIINE
3a/la4i IOBBIIIEHHOW CJIOKHOCTH JIOMAIHErO 3aJaHus, MOTYT IOJY4YUTb JOIOJIHHUTEIbHBIC
3a4eTHBIE €AMHUIIBI 110 KypCYy.




