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

YTBEPKAEHO

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

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: PaBHOBeCHas cTaTHCTHUECKAasi MEXaHHUKA CIOKHBIX CUCTEM
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

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

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (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: C.I. AGanmoB, kaHa. (hH3.-MaT. HayK, TOTICHT, JJOIICHT

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



AHHOTANMA
Kypc nocesmer (ha3oBbIM mepexosiaM B HETEIUTIOBBIX cUcTeMax. Ha mpumepe Tpex cuctem (Monenb M3uHra,
MEPKOJISIUS U pa3pylICHUE) CTPOSITCS aHAJIOTHH MEXIy CTaTUCTHUECKOW (U3UKON TEPMOTUHAMHUYECKUX U
cnoxHbIX cucteM. [lonpoOHO pa3duparoTcss BONPOCH! (GpaKTAIBHON KIACTEPHOCTH, MUHUMH3AIIUU CBOOOTHOMN
SHEpPrWH,  CIOUHOAANM,  (QIUyKTyalud, Koppensnud,  (UIyKTyallMOHHO-JWCCUIIAIIMOHHON  TEOpEMBI,
PEHOPMATH3AIMOHHON TPYIIITEI, CKEUJIMHTA U KpoccoBep 3PPEKTOB.

1. leau u 3apauu

Meap AUCUMNIMHBI

JlaTb cTyJeHTaM 3HaHHsI, HEOOXOAUMBIE JUIS ONMUCAHUS (U3MYECKHUX SIBICHUH, U METO/ABI MOCTPOCHHUS
COOTBETCTBYIOIINX MaTeMaTHYeCKUX MoJesiei B 001acTH MpuMeHEeHus (opMannu3Ma CTaTHCTHYECKOH
¢u3uky W Teopuu (Ha30BBIX TEPEXOJOB ISl M3yYCHHs TOBEICHHS CIIOKHBIX cHUCTeM. I[lokas3arh
COOTBETCTBHE 3aKOHOB, IOJIOKEHHBIX B OCHOBY OITMCAHUS (DIYKTYallMOHHOTO M KOPPEISIMOHHOTO
MOBE/ICHUS, a TaKKe CKEHIMHI-3aKOHOMEPHOCTEH HETCIUIOBBIX CIIOKHBIX CHCTEM OCHOBHBIM
KOHIIENIIVSIM (hopMann3Ma CTaTUCTHYECKON (PU3UKH, YTO TIO3BOJISIET CTPOUTh aHAIIOTHH (OTOOPaXKEHHUS)
MEXKAY (QIyKTyallMOHHBIM TOBEICHHEM CIOKHBIX M TEPMOJMHAMHYECKUX CUCTEeM. JlaTh HaBBIKH,
MO3BOJISIOIINE HAa MPAKTHKE MPUMEHSATh TEOpHIO (Da30BBIX IEPEXOJO0B MEPBOTO M BTOPOTO poja K
Pa3IMYHBIM CHCTEMaM.

3agauu AUCUMIIHHBI
» l3yyenue maremarndeckoro opmannsma GppaKkTaabHBIX MHOXKECTB;
* u3ydeHue (opMaiu3Ma CTAaTUCTHUECKOW (PU3MKM HEPAaBHOBECHBIX COCTOSHHM M Teopuu (pa3oBbIX
[IEPEXOJ0B [IEPBOIO U BTOPOI'O POAa, KPUTUUECKUX U CIIMHOJAJIBHBIX SIBJICHUM;
*  u3ydyeHHE (DIYKTyallMOHHOTO M KOPPEJSIMOHHOTO IOBEACHUS M OTKIMKAa CHCTEM Ha BHEIIHEe
BO3/1EHCTBHUE, (MITYKTYallHOHHO-AUCCUIIALIMOHHON TEOPEMBIL;
* W3Y4YCHHUE NPUHLIUIOB TOCTPOECHHS PEHOPMAIN3ALMOHHON IPYNIBI U TEOPUH CKEHIMHI-TIOBEICHUS
CHUCTEM;
*  TIOCTPOEHHE aHAJOrui (O0TOOpakeHWi) MeXIy (IyKTyallMOHHBIM IOBEICHHEM HETEIJIOBBIX U
TEPMOAMHAMUYECKUX CHCTEM;
. OBJIQJICHUE CTYJCHTAMHM HAaBbIKAMM IIPAKTMYECKOIO IIPUMEHEHHs METONOB M IIOAXONI0B
CTaTUCTHYECKOW (U3MKH U Teopun (Ha3oBBIX IEPEXONOB K KOHKPETHBIM CHCTEMaM, Kak
TEPMOIMHAMUYECKUM, TaK U HETEIUIOBBIM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH
OcBoeHMe TUCIUIUINHBI HAlIPaBJICHO Ha ()OPMUPOBAHUE CIEAYIOINX KOMIICTSHITNH:

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINecst JOJDKHBI
3HATh:

[TocTynaTel ¥ MPUHIUIIBI CTATUCTUYECKON (PH3UKH HEPAaBHOBECHBIX COCTOSHUM;

HOCTYJIaThl ¥ IPUHIUITBI MaTeMaTHueckoro opMannsma GppakraibHbIX MHOXKECTB;

OCHOBHBIC METOIBI M TIOIXOIBI TEOPUH (PAa30BBIX IMEPEXOAOB TEPBOr0 M BTOPOTO PoOJa, BKIIOUAs
OpUOIIKEHHE  CpeJHero  (caMOCOINIAaCOBAHHOTO) TMOJIi M IIOCTPOCHHUE 3aKOHOB — CKEWIMHra
(camorono0ust) Ha OCHOBE (popManM3Ma PEeHOPMAIN3AOHHOM TPYIIIIH;

METO/IbI TIOCTPOCHHUS aHAJIOTUIT B TEOPHU CIIOXKHBIX CHCTEM;

HOAXOAbl W METOIBI TOCTPOCHHS KOPPEJSIUH, OTKIMKA W (IIyKTyallMOHHO-IUCCUIIAIIMOHHON
TEOpEMBI;

MOAXOAbl M METONIBI TEOPHU CKeWIMHTa (caMorofo0Owms), BKIodas d(QGEKT KOHEYHOro pasmepa
CHCTEMBI U Kpocc-0Bep P PEKTHI.

YMETb:



[IpuMeHsATr TOCTYNAaThl W MPHUHLUIBl CTATUCTHYECKOW (PU3MKHM M MaTreMaTUKU (paKTaJbHBIX
MHOXECTB Ul U3yUSHHsI 3aKOHOB IIOBEJCHUSI MAKPOCKOIIMYECKUX CUCTEM;

MPUMEHATh HA TMPaKTHKE NPUOIIKEHHE CpPEAHEro (CaMOCOINIACOBAHHOIO) MO M METOIBI
PEHOPMIPYMIIBI NIPU peIIeHNH 3aaad (Gu3nkn (ha30BBIX MEPEXOA0B MEPBOrO M BTOPOTO poia Kak I
TEPMOANHAMHYECKHUX, TaK U JJIS CIOKHBIX CHCTEM;

CTPOUTH aHAIOTHH (OTOOpaXKeHUs) MEXIY (IYKTYallMOHHBIM IOBEIEHHEM CIOXKHBIX CHUCTEM H
3aKOHAMU MOBEACHUS TEPMOANHAMUYECKUX CHCTEM CTaTHCTUYECKOHN (PHU3HKH;

MPUMEHATh MOAXOIBl M METOABl TEOPHH (Ha30BBIX MEPEXOAOB NMPHU H3YHYEHHH KOPPEISIMOHHOTO
MTOBEICHNS M OTKJIMKA CHCTEM Ha BHEIHEE BO3JEHCTBUE B OKPECTHOCTH KPUTHYECKON TOYKH U TOUYKH
CIIMHOZAJIb;

MPUMEHSITh METOABI TEOPUHN CKEHIIMHTA (CaMOTION00uS) UI PEIICHHUS MPAKTUICCKUX 3a7ad.

BIIAJIETh:

OCHOBHBIMH METOIaMH MAaTeMaTU4eCKOTO amnmnapara CTaTHCTUYECKOM (HU3UKH, MaTeMaTHKH
(dpakTaJbHBIX MHOXKECTB, TEOPUH (PA30BBIX IEPEXO0B, TECOPUU KOPPESILIMOHHOTO IIOBEACHUS B
OKpPECTHOCTU KPUTUYECKON TOUYKM M TOUKH CIIMHOZAIb, & TAKXKE TEOPUH CKEHIMHTA (CaMonono0us);

HaBbIKAMH IIPAKTUYECKOTO IIPUMEHEHMs] TEOPETHUYECKOI0 aHaju3a s I[OCTPOEHHs 3aKOHOB
MTOBE/ICHNS KOHKPETHBIX CIIOXKHBIX CUCTEM.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
Koppensiim, OTKJIUK,
1 (GITyKTYyallMOHHO-TMCCUTTAIIMOHHAS 4 6 5
Teopema.
2 Mogenb nepKOISIIHH. 4 2 5
3 Penopmanu3zanmonnas rpymnma. 3 4 5
4 BepositHOCTh QumykTyanuii 2 2 5
5 Cucrema ¢ pa3pyIiieHHueM. 2 3 5
CKelnHuHT-TIOBE/ICHHE. Oddexr
KOHEYHOTO pasmepa CHUCTEMBI.
6 Kpocc-oBep  addexrer.  [omorennsie 4 4 5
GyHKIIMM W peHOpMaJIM3allMOHHAS
rpynma Kak UCTOYHUKHU
CKEHIIMHT-TIOBEACHUSI.
7 Teopust ¢a30BBIX HEPEXOn0B IEPBOTO U 4 4 5
BTOpOrO pona. Monens M3unra.
3 dopmanizm CTaTHCTquSKOI?I ¢buzuKu 4 3 5
HEPaBHOBECHBIX COCTOSIHUH.
9 @®pakxTaibHbIE MHOXXECTBA. 3 2 5
Hroro wacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

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

Cemecrtp: 1 (Ocennuii)




1. Koppemsiuuy, OTKIMK, (IyKTyallMOHHO-IUCCUITAIIMOHHAS TEOpeMa.

Koppensiunu B monmenu W3uHra, BOCHPUUMYHMBOCTB, (IYKTYyallMOHHO-TUCCHUIIALIMOHHAS TeopeMa.
Kakasg BenuunHa MoOXeT Wurparb poinb BocnpuuMuuBocTu? Korma TemIoeMKoCTb SBIISETCS
BocnpuuMunBOCThIO? Kpurepuit ['mu3Oypra. CpaBHeHHE BBIOJHEHHS KPUTEPHS AJISI CHUCTEM C
OmDKHAM WM JanbHUM  B3amMmopeictBueM.  CuctemMbl ¢ HepKosiUed, — OTIMYME
KOPPEISILUOHHO-(PIYKTYallHOHHOTO TOBEICHHUA OT CHUCTeM Kiaccuyeckod ¢(usuku. Koppemsuuw,
BOCIIPUMMYHBOCTh KaK CPEIHHH pa3Mep KIacTepoB, (IyKTyallMOHHO-IUCCHUIALIMOHHAs TEopeMa.
CooTHouieHre Tunepekeinara. Mozens ¢ pa3pylieHneM, BOCIPUUMYHBOCTh KaK TEIIOEMKOCTb.

2. Mopenb nepKOJISLIH.

SBneHus nepkossiuuu B npupoze. Ilepkosanus y3JI0B M NEPKOJLSIIUA CBsA3ell. Buawl pemierok.
MukpokoH(UTYpauu Kak MHKpOcOcTossHUSl. OIHOMepHas pelleTKa, KPUTHYECKUE HHICKCHI.
ITepxonsamust kak (a3oBbIi mepexon BToporo poxa. KBajmparHas pemieTka, peHIeTOYHBIC 3BEPH.
Pemerka bete, kputndeckue wuHAeKkchl. Ciyyail MPOM3BOJIILHOW PELIETKH, HPEANOIOKEHUE O
paclpeneieHul  pa3MepoB  KJIACTepOB, KPUTHYECKHE MHAEKCH. [pybocTh  caenaHHOro
MPEOIOKEHHS, CKEMIINHT-(QDYHKINSA paclpeesieHUs] pa3MePOB KIaCTEPOB, KPUTHUECKUE UHICKCHI.

3. PeHopManu3anmoHHas rpymnma.

[Toctpoenue peHopmanuzauuMoHHON Tpynnbl. DukcupoBaHHble TOUkU PI. YiyumieHue ToyHOCTH
npenckasanui PI.

OrpybOnenune kak npeoOpasoBanue mnoxodus. CoxpaHeHue mopenan U nosBeaeHusi. CooTBETCTBHE
MUKPOKOH(HTYpalnii Kak aKkCHOMAaTHKa, COXpaHEHHE BEPOITHOCTEH Kak cienctBue. OqHOMEpHAs U
nByxMepHast Mozpenb M3unra. OpgHomepHas W OByxMepHas nepkossinus. OJHOMepHash CUCTeMa C
paspyuienuem. [IpeobpazoBanue moneBbIX napaMeTpoB. [IpeoOpazoBanme KOPPEISIIIMOHHON JITMHBEI.
[IpeoOpa3oBanne kputuyeckoir Touku. DukcupoBanHele Touku PI. ITlowemy PI' maer mumib
MpHONIMKEHHBIE pe3yabsTaThl? Kak yyduTh TOYHOCTh Pe3yNIbTaToB?

4. BeposiTHOCTD (UIyKTYyarmii

Pacnipenenenue BeposiTHOCTEH JUtst prykTyanuii mapamerpa mopsaka. OKpecTHOCTH KPUTHYECKON
TOYKM M TOYKH CHUHOAAJb, PACXOAUMOCTH (IYKTyallMd BBUAY PACXOAUMOCTH BOCIPHHUMYUBOCTH.
Beiciiue mpou3BojiHBIE paclpeneieHus BEPOATHOCTEH KaK BEIMUYUHBI, ONPEACIIOIINE pa3iuyus
($a30BBIX TMEpPEexXofoB MEpBOro M BToporo poxa. Kakas BennynHa SBISETCS «UCTHHHOM»
BOCIPUUMYHBOCTBIO JUIsSl CUCTEM C pa3pylLIeHueM?

5. Cucrema ¢ pa3pyIIeHUEM.

AncamOnp moctostHcTBa jAedopmanuii. AHcamOllb TIOCTOSHCTBA HaNpshDKeHHWN. PaspylieHue Kak
¢dazoBbii mepexon. CrnuHomanbHOE 3amensieHne. KonnyecTBeHHash XapaKTEpUCTHKA pa3pyLICHUS.
Moienb mydka BOJOKOH. MHKpPOKOHGUTypaluu Kak MHKPOCOCTOsiHHA. Mojenb mpu € = const,
s dexTrBHas Temneparypa. Moxens npu ¢ = const, paspymeHue Kak (a3zoBbli Mepexol MepBOro
pona, 3aMeIeHue CIIMHOIAb.

6. Cketinunr-nosenenue. dddekr koneanoro pazmepa cucrembl. Kpocc-oBep addexTsl. [oMmoreHHbIE
(GYHKIMK ¥ peHOPMAaIH3allMOHHAs TPYIIa KaK HICTOYHUKHU CKEHIIMHT-TTIOBEICHUSI.

Ckeinmunar-dyskiun. 3¢ ekt KoHeyHoro pazmepa cucteMbl. Kpocc-oBep 3¢ dexThI.

lT'omorennbie ¢(yHkuun. CKEWIMHT-QYHKIMA CHCTEM C TEPKOJSIMEH M MarHUTHBIX CHCTEM.
CrmaxxuBaHue cHUHTyIsipHOCTe. Oddekr koHeuHoro pasmepa cuctemsl. lllupunHa 30HBI
BO3HHKHOBEHUS nepkosiiun. Kpocc-oBep apdexrsl. OnacHsie nepeMeHHbie. [oMoreHHbie QyHKIUH
Kak HanOosiee o0 hopManu3M sBICHUH cKelrHra. PeHopManu3aimonHas Tpymnmna Kak HCTOYHHK
CKCWJIMHT-TIOBEICHHSI.

7. Teopust Ga30BBIX TEPEXOIOB TIEPBOTO U BTOPOTO pona. Monens M3unra.



Monens W3umHra ¢ B3auMojeHCTBHEM Omkalmmx cocenedl. BakHWil W nanbHUN TOPSJIOK.
[Ipubnuxenue cpeaHero mojisl Kak npeHeOpexeHue ¢uykryauusamu. Teopust (a3oBBIX IEPEXOa0B
Jlannay. IloBefieHre paBHOBECHOM M HEpPAaBHOBECHOH cBOOOHOM dHeprun. [loTeHmanbHbIi Oapbep,
KpUTHUYECKUH 3aponsiml. MeractabunpHble cocTosiHus. Kputnueckas Touka. CrHHHOIANb.
AHTH(QEPPOMATHETHKH.

8. dopManu3M cTaTucTHUeCcKor (GU3NKHA HEPABHOBECHBIX COCTOSTHUH.

MukpococtostHust u  (UIyKTyanud.  BeposTHOCTP ~ MHUKPOCOCTOSHHS W (PIyKTyaluu.
Jlorapudmuyeckasi TO4HOCTb, IIOYEMY CTaTCyMMa paBHa CBOEMY HauOoJbIeMy ciaraeMomMy? Beibop
CBOOOIHON SHEPTrUM TEPMOCTATOM, MOXKET JIM CHCTeMa IOBIHUATH Ha 3TOT BBHIOOP? BeposTHOCTH
¢duykryanmu. Hanbonee obiee omnpeseneHne HTPONMUM W cBOOOIHOM 3HEpruu. CBsi3b CBOOOIHON
SHEPTUM ¥ BepoATHOCTH. YacTuuHble cTarcymMmbl. BepostHocTh ['mOOca—bombimana kak
pacnpeneneHue cBoOoaHON sHeprun. OyKTyanuy Kak HHCTPYMEHT HUCCIIEI0BaTEs.

9. ®pakTanbHbIE MHOXKECTBA.

JleTepMHHUCTHYECKHE M CTOXacTHYECKHE ¢dpakrabl. Camoaddunnbie (pakransl.
Opaxkranbl-nepeBbs. MynsTu(paKTasl.

CeMuHapsl.

beperoBas nuHMS AHDIMM Kak cToxacTmueckud (pakran. Tpuamnas kpuBas Koxa kak
JeTepMUHUCTHYEeCKUH aHayor. dpakranbHas pasMepHocTh. OmnpenencHue pasMEPHOCTH METOIOM
nofcuera KyOoB. CkeMIMHT Kak MeToA ompeaeneHus pasMmepHocTu. Ilpumepsr ¢QpakTanios.
Camoaddunnsie dppakransl. Dpakranbl-aepeBbs. [eoMeTpuueckoe OCHOBaHNUE MYJIbTH(PpaKTaia.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heobxonnmoe obopynoBaHue ISt JICKIUN U MPAKTHUECKUX 3aHIATHN: JT0CKa, MeJ, Tpsnka. JKenarenbHa
3aMeHa MEJIOBBIX JOCOK Ha MapKepHbIE, a TAKXKe NPUMEHEHUE MYJIBTUMEINIHHOTO 000pyI0BaHUS
(mpoexTop) nms ydiiei opraHu3aii JIEKIUH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Craructudeckas ¢pusnka cloKHBIX cucteM: OT QpakTanoB 10 CKeWIUHT-oBeeHus [ Teker] : [yueo.
nocobue s By3oB] / C. I. Abaumos .— M. : INBPOKOM, 2012 .— 392 c.
2. Teopernueckas ¢puzuka [Texcr] : B 10 T. T. 5, Y. 1 : Craructudueckas ¢pusuka : yue0. mocobue st
ya-toB / JI. /1. Jlanmay, E. M. JIndmmu ; nox pen. JI. I1. IluraeBckoro .— 5-e u3a., crepeotun. — M. :
®usmamut, 2001, 2002, 2005, 2010 .— 616 c.
3. Jlekuuu no crarucrudeckoit gpusmke [Tekct] : yued. mocodue mist 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. : MOTH, 2011 .— 328 c.

JomnonHutensHas auTeparypa
1. Jleknuu 1o craructuyeckoi pusuke [Tekct] : yuebd. mocobue amns By30B / JI. A. Makcumos, A. B.
Muxeenkos, U. . [Tomumryk ; M-Bo oOpa3oBanwus u Hayku PD, Mock. ¢pus.-rexH. uH-T (roc. yH-T) .—
2-e u3n., uctp. — M. : MOTH, 2015 .— 320 c.
2. Benenne B COBpeMEHHYIO cTaTiCcTHYecKyto (u3uky [Teker] : kypc neknuit s By308 / P. O.
3aiineB .— 2-e m3a., ucap. — M. : Equropuan YPCC, 2006 .— 400 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

http://lip.mipt.ru/catalogue/ DnexrponHas 6udmmoreka MOTU
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. JlomamHee 3amaHuHe. JlomariHue 3aJaHusl M3JAl0TCSl CHEIMAIbHBIMU BBITyCKaMu B (hopme
METOJMYECKUX TOCOOMH sl WHIMBUIYaIbHOW pa3adyd CTyIEHTaM, a TAKKe «BBIKIAJBIBAIOTCSY Ha
caiit kadenpsl.

2. 3amuTta KypcoBOW pabOThIl, TeMa KOTOpOW BBIOMpAETCSl CTYACHTOM CaMOCTOSTENIBHO W3
MPEATIOKEHHOTO JIEKTOPOM CITHCKA (MJIM BBIIAETCS JIGKTOPOM) TI0 HCTECYCHUH MIEPBOTO MECSLA 3aHSTHIA.

3. B nogaepxky y4eOHO-METOINIECKOTO 00ECIIeUeHHs CaMOCTOSTEIbHONW PabOThI CTYIEHTOB JIEKTOPOM
n3/1aHa OMHOMMEHHAs ¢ KypcoM MOHOTpadus, UMEIOIasicsi B HATMYUK B ONOIMOTEKe HHCTUTYTA.

C nenbio mpenogaBaHus Kypca JIEKTOpOM pa3paboTaHo MeToandeckoe nocodue (MoHorpadus).

[Tpy MpOXOKICHUU KOHTPOJIBHOM PabOTHI M clavye dK3aMeHa CTYACHTaM pa3penIaeTcsl MOJIb30BaThCs
JTUTEPaTypoOi, TOCKOIBKY 3aJa4ll U BOMPOCH C(POpPMYIMpPOBAaHBI TAaKUM O0pa3oM, 4TO TPeOYyIOT HE
3ay4rBaHMs, HO IOHUMAaHUS MpeaMeTa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

Nnpo¢uJIb NOATOTOBKH: @DOTOHNKA, KBAHTOBBIE TEXHOJIOTUH U IByMEPHBIE MAaTEPHAIIBI
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus IUCHUIUIAHBI «PaBHOBECHAs CTaTUCTUYECKas MEXaHMKAa CIIOXKHBIX CHCTEM»
00yJarouics JTOIDKEH:

3HATh:

[TocTynarsl ¥ MPUHIMITEI CTATHCTUYECKOW (PU3UKH HEPABHOBECHBIX COCTOSIHUM;

MOCTYJIAThl ¥ PHHIUITEI MaTEMAaTHYECKOTO (hopMannimMa (ppaKkTaabHBIX MHOXKECTB;

OCHOBHBIE METOIBI M TOIXOIbI TEOPHH (PAa30BBIX IMEPEXOA0B MEPBOI0 U BTOPOTO POJa, BKIIIOUAs
NpUOTIKEHUE CpeIHero (CaMOCOIIACOBAaHHOTO) TIOJII M IMOCTPOSHHE 3aKOHOB  CKEHJIMHTA
(camorono6usi) Ha OCHOBE (popManM3Ma PEeHOPMAIN3AIIOHHOM TPYIIIIbI;

METO/IbI IIOCTPOCHUSI aHAJIOTHIA B TEOPHH CIIOKHBIX CHCTEM;

HOAXOABl W METOIbl TMOCTPOEHHS KOPPESIUMH, OTKIMKA U (IyKTyallMOHHO-IUCCUIIAlMOHHON
TEOPEMBI;

MOJXOABI M METOJbI TEOPUM CKeWMHra (camomomodus), Brirodas 3(dexkr koHewHoro pasmepa
CHCTEMBI U Kpocc-0Bep 3P PEKTHI.

yMeThb:

[IpuMeHATs TOCTYJaThl M TPUHLUIBI CTAaTUCTHYECKOM (M3MKM M MaTeMaTuku (pakTalbHBIX
MHOXKECTB ISl H3y4EHHS 3aKOHOB TIOBEICHHS MaKPOCKOIIMYECKUX CHCTEM;

INPUMEHATh Ha NPAKTHKE MNPUOIIDKEHNE CpPEeAHero (CaMoCOITIaCOBAHHOIO) TMOJSl M METOIbI
PEHOPMIPYIIIIBI TIPH PEIICHUU 3anad (Gu3nku (Ha30BBIX MEPEXOA0B MEPBOrO M BTOPOTO poja Kak s
TEPMOANHAMUYECKHX, TaK U AJIS CIIOKHBIX CHCTEM;

CTPOUTH aHAJIOTHH (OTOOpa)KeHUs) MEXIY (IYKTYal[HOHHBIM TOBEICHHEM CIIOKHBIX CHCTEM U
3aKOHaMM IOBEICHHS TEPMOIUHAMUYECKUX CHCTEM CTaTUCTUUECKON (PU3UKHU;

MPUMEHATh TMOJAXOIbI M METOIBl TEOpHH (HPa30BBIX IMEPEXOAOB MPH H3YUYCHHH KOPPEISIIMOHHOTO
MOBE/ICHUS M OTKJIMKA CUCTEM Ha BHEIIHEE BO3IACHCTBHE B OKPECTHOCTU KPUTHYECKOW TOUYKH M TOUKU
CIIMHOAAIb;

HNPUMEHATh METOJbl TEOPUH CKEHIIMHTa (CaMOnofo0Hs) I PEIIeH s IPAaKTHUECKUX 3a/1au.

BJIA/IeTh:

OCHOBHBIMH METOAAMH MaTEMaTHYECKOro ammapara CTaTUCTUYECKOW (HU3UKH, MaTeMaTHKH
(pakTalbHBIX MHOXKECTB, TEOPUH (PA30BBIX IEPEXOA0B, TEOPUU KOPPESILHUOHHOTO IIOBEICHUS B
OKPECTHOCTH KPUTHYECKOM TOUKU M TOUKU CIIMHOAAIb, a TAK)Ke TEOPHH CKEHIMHTa (camorionoous);

HaBBIKAMH TPAKTHYECKOTO TPHUMEHEHHS TEOPETHYECKOTO aHain3a Ui HOCTPOCHHS 3aKOHOB
MOBE/ICHUSI KOHKPETHBIX CIIOKHBIX CHCTEM.

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



3. llepeyeHb THUMOBBIX KOHTPOJIBLHBIX 3aaHMii, MCHOJb3YeMbIX /IJs OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB

ATtTecranus 1o IucHMIUIMHE «PaBHOBECHas CTATUCTHYECKAash MEXAHMKA CIIOKHBIX CHCTEM)»
OCYIIECTBIIsICTCS B (hopMe IK3aMeHa.

OneHka yMeHUIl M HaBBIKOB CTYIEHTOB IMPOBOJMUTCA IO pe3yjibTaTaM HTOIOBOH HPOBEPKU
3HaHUH Ha 9K3aMEHe, a TaK)Ke UTOoraM paldoThl CTYJCHTAa B CEMECTpE, BKIIOYAIOUINM YYacTHE
CTYAEHTa B JIEKUUAX M CEMHUHApax, pe3ysbTaTbl KOHTPOJBHOM pabOThl, pe3yibTaThl Clauyd
JIOMAIITHET0 33/1aHus, IOATOTOBKA MPOEKTHOW PaOOTHI.

3ajaHue COAEPKUT TpU TUIA 3ajad: pa3dUpaeMble Ha CEMHUHapax, JUIl CaMOCTOSTEIbHOIO
pELICHNS U TIOBBIIICHHOHN CI0KHOCTH.

4. Kputepuu oneHuBaHus

ATtTecTanus cTyieHTa npoBoauTcs 1o 10-0apHON HmKaie.

KoHKpeTHBIE yCIIOBHS OIEHKM YMEHHH M HABBIKOB CTYJCHTOB, a TaKke Oauibl 3a paboTy B
CEeMEeCTpe MOTYT 3aBHCETh OT JIEKIMOHHOTO IIOTOKA M OINpPENeNsioTcs JjekropoM. OO0mum
OCTaeTCsl MPaBWIIO, TIPH KOTOPOM CTYIICHT B T€YEHHE CeMecTpa HaOMpaeT OajuIbl 10 y4acTHIO B
JEeKIHSIX M CEMUHApPax, pe3ysibTaTaM KOHTPOJIBbHOH paboThl M pe3yibTaTaM cladu 3anaHus. B
XOe 9K3aMEHa CTYJCHT Takke HaOupaer Oaibl, MaKCHUMalbHOE YHCIO KOTOPBIX PaBHO
MaKCHMaJIbHOMY 4HCIy 0aiioB 3a paboTy B cemecTpe. MToroBas sK3aMeHAI[MOHHAs OIIEHKA
BBICTABJISIETCS] B COOTBETCTBHUHU CO CXEMOM, MPUBEACHHON B TaOJHIIE:

OreHka HaGpannbie 6amibl

otiinyHo (10) 6om1ee 90%
oTIIn4YHO (9) oT 80% 110 90% BKIHOUUTEIBHO
orngHO (8) ot 70% 1o 80% BKIIIOYUTEITHHO
xopoio (7) oT 60% 110 70% BKIIOYUTEIBHO
xopoto (6) ot 50% 10 60% BKIHOYUTEITHHO
xoporiio (5) ot 40% 1o 50% BKIIIOYNTETHHO
YOBJIETBOPUTENHHO (4) oT 30% 10 40% BKIIFOUUTEITEHO
yJIOBJIETBOPHUTENHHO (3) oT 20% 10 30% BKJIFOUUTEIHEHO

HEYJIOBJIETBOPUTEIHHO (2) He nonyuyena ynoBneTBopuTeabHas OLEHKa

DK3aMeH NpOBOJIUTCS B yCcTHOH (hopme. B Xozie sk3ameHa CTYAEHT MpEJCTaBiIsIeT IPOEKTHYIO
paboTy M OTBEeYaeT Ha 3K3aMEHALMOHHbIE BONPOCHI, KOTOPBIE MOT'YT OBITh KaK TEOPETHUECKUMHU
BOIPOCaMH, TaK U TUMOBBIMH 3a7adyaMu. CII0)KHOCTb M KOJIMYECTBO BOIIPOCOB OMPEIEIseTcs
JEKTOPOM M 3aBHCUT OT JIEKIIHOHHOTO MOTOKa (KaK MpaBWIIO, JiBa TEOPETHUYECKUX BOIMpOCa U
OJIHa 3a/1a4a).

K »5k3aMeHy HE JONyCKarTCs CTYAEHTHI, HE caaBliue 3anaHue. OLEHKa «XOpOoLIo» WU
«OTJINYHOY BBICTABIISETCS TOJIBKO MPU HAJTMYUN aHAJOTHYHOMN OLIEHKH 32 KOHTPOJBHYIO padoTy.
Ecnu cryneHT mosydaeT 3a KOHTPOJIbHYIO pabOTy OIEHKY «yAOBJIETBOPUTEIBHO» WIIH
«HEYAOBJIETBOPUTEIBHO», HO IPETEHYET Ha O0Jiee BBICOKYIO OLIEHKY IO pe3yjbTaTaM paboThl B
ceMecTpe WM Ha 3K3aMeHe, TpedyeTcs nepeciada KOHTPOJIbHON paboThl Ha OLIEHKY «XOPOIIO»
WU «OTJIIMYHO.

Ha nocpouHsIil 5K3aMeH JOIYCKalOTCA CTYAEHThI, UMEIOLINE OLEHKY «XOPOIIO» UIH «OTIUYHO»
3a paboTy B cemMecTpe, C/IaBIINE 33JaHUE U BBHIMOJIHUBILINE 33]Ja4l MOBBILIEHHON CJI0KHOCTH.
IToMuMO cCTaHZAPTHOIO IIyTH IIPOBEIEHUs aTTECTAl[UU, CTYIEHTaM IIPEIOCTaBIAETCS
BO3MOKHOCTb ITPOXO0XK/ICHHsI aJIbTEPHATUBHOW aTTecTaluu. B Xoze JIeKIUI JEKTOp OCBEIAeT
PSL HAYYHBIX BOIIPOCOB, OTBETHI HA KOTOPBIE OTCYTCTBYIOT B Hay4HOU nuTeparype. Ecnu B xone
paboThl HaJ MPOEKTHOM pabOTON CTYyNEHTY yJaeTcsl MPOABUHYTHCS B PEIIEHUU OJHOM M3 ATHX
npo0ieM, NpPEeACTaBISIOMUX peaJbHbI HayyHBIH BBI30B, B 00BEME, JEIAIOIIUM BO3MOKHOM



HAY4HYI0 MyOJMKALUIO, JIGKTOP OCBOOOXKIACT CTYJEHTAa OT HEOOXOAWMOCTH MPOXOXKICHUS
KOHTPOJILHOM pa0oThl M caauu 3amaHus. Kak mpaBmio, anbTepHaTHBHAs aTTecTarusl TpeOyer
BBICOKOTO 3HAaHHsI JIGKIIHOHHOIO MaTepuana Ha JOCPOYHOM HK3aMEHE, I10][Pa3yMEBaIOILEro
9K3aMEHAIOHHYIO OLIEHKY «OTIH4YHO (10)».

5. MeToauyeckue MaTepualibl, ONpeaessiiolme Npoueaypbl oleHnBaHUs 3HAHUH, YMEHHId,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

C uenbplo mpernoaaBanus Kypca JEKTOPOM pa3paboTaHO METoIudYecKoe mocooue (MoHorpadus).
[lpy TPOXOXKICHMM KOHTPOJIBHONH pabOThl W cladye »dK3aMeHa CTYIEHTaM pa3peniaercs
MOJIb30BATHCS JIUTEPATYPOU, TTOCKOJBKY 3a/1a4i U BOMPOCH CHOPMYIUPOBAHBI TAKUM 00pa30M,
YTO TPEOYIOT HE 3ayYMBaHMS, HO IOHUMAHUS IPEMETA.



