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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: PaBHOBeCHas cTaTHCTHUECKAasi MEXaHHUKA CIOKHBIX CUCTEM
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

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 kKadenpsl Teoperudeckoi husuku um. JI.JI. Jlannay 28.05.2021



AHHOTANMA

Kypc nocesimen ¢a3oBbIM mepexogaM B HETEIJIOBBIX cucteMax. Ha mpumepe Tpex cuctem (Mozaens M3unra,
HEePKOJIALUS U Pa3pyLICHUE) CTPOSITCS aHAJIOTHMH MEXIY CTaTHCTUYECKOH (DM3UKOM TepMOTMHAMHUYECKUX H
ciokHBIX cucteM. [TonpobHo pa3duparorcs BOonpocs! GpaKkTaabHON KIACTEPHOCTH, MUHUMH3AIMH CBOOOIHON

SHEPTuM,  CHHHOAANH,  (IIyKTyalui,

KOPPEJISILINA,

(GIIyKTyalMOHHO-JUCCUITALIMOHHON ~ TEOpEeMblI,

pEeHOpMaIM3allMOHHOMN IPYIIIbI, CKEHIMHTa U Kpoccosep 3¢ dekTos.

1. leau u 3apauu

Meap AUCUMNIMHBI

JlaTb cTyJeHTaM 3HaHHsI, HEOOXOAUMBIE JUIS ONMUCAHUS (U3MYECKHUX SIBICHUH, U METO/ABI MOCTPOCHHUS
COOTBETCTBYIOIIUX MaTeMaTHYECKUX Mojeneil B 00iacTu nmpuMeHeHHs: popMaii3Ma CTaTUCTUYSCKON
¢u3uky W Teopuu (Ha30BBIX TEPEXOJOB ISl M3yYCHHs TOBEICHHS CIIOKHBIX cHUCTeM. I[lokas3arh
COOTBETCTBUE 3aKOHOB, IIOJIOKCHHBIX B OCHOBY ONHCAHMS (DIyKTYyallMOHHOTO M KOPPEJSLHOHHOTO
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,
NO3BOJIAIOIINE HA NPAKTHKE MPUMEHSTh TEOPUIO (ha30BBIX IMEPEXOJOB IMEPBOI0 M BTOPOrO poja K

Pa3IMIHbIM CUCTCMAM.

33]13‘[1/[ JAUCHUIIINHBI

° I/I3yquI/Ie MaTeMaTH4CCKOI O (bopMaana (I)paKTaIH:HBIX MHOXCCTB;,

* 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;

¢ HU3YYCHUC NPUHIOUIIOB IMOCTPOCHUA peHOpMaﬂH3aL{HOHHOﬁ TpynIibl 1 TCOPpHUU CKefIJ'IHHF—HOBeI[CHPIfI

CHCTEM;

*  TIOCTPOEHHE aHAJOrui (O0TOOpakeHWi) MeXIy (IyKTyallMOHHBIM IOBEICHHEM HETEIJIOBBIX U

TCPMOAUHAMUYICCKUX CUCTCM;

® OBJIaICHUEC CTYAC€HTAaMM HaBbIKaMHW IPAKTHYCCKOTO0 IMPUMEHEHHUA METOAOB U IOAXOHOOB

CTaTUCTHYECKOW (U3UKH U TEOpUHU

TCPMOJUHAMUYCCKUM, TaK U HCTCIVIOBBIM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

(1)a3OBI>IX nepexogoB K KOHKPCTHBIM CHCTCMaM, Kak

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIy, MpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIC U KyJIBTypPHbIC Pa3Inyust

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH




I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE HAy4HOTO

KOJIJICKTHBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B U30paHHON MIPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO

00opynoBaHuUs
MPUKIaJHBIX TIPOTPaAMM)

(cnenmanu3upOBaHHBIX

ITaKCTOB

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

[TocTynarsl ¥ MPUHIMITEI CTATHCTUYECKOW (PU3UKH HEPABHOBECHBIX COCTOSIHUM;
MOCTYJIaThl ¥ IPUHIIMITBI MAaTEMaTHYECKOTO (popMan3Ma GpaKTalbHBIX MHOKECTB;
OCHOBHBIE METOIBI M TOAXOIbI TEOPHH (PAa30BBIX MEPEXOA0B MEPBOI0 U BTOPOTO POJA, BKIIOUAs

HpI/I6J'II/I)KeHI/Ie CpCaHCTO (CaMOCOF J1acC OBaHHOFO) 10JIA

h TOCTPOCHHUC 3aKOHOB

(camoniomobus) Ha OCHOBE (hopMan3Ma PEHOPMATH3AIMOHHOMN TPYTIIIbI;
METOJIbI TOCTPOCHUS aHATIOTHI B TEOPHUH CIOXKHBIX CHCTEM;
MOJXOABl W METOJbl TMOCTPOCHHS KOPpENSlud, OTKIWKA U (QIyKTyallMOHHO-TUCCHIIAIMOHHON

TEOPEMBI;

CKeMJIMHTa

MOJXOABI M METOJbI TEOPUM CKeWMHra (camomnomodus), Brirodas 3(dekr koHewHoro paszmepa

CHCTEMBI U Kpocc-0Bep 3P PEKTHI.
YMETh!

[IpumeHATs TOCTYJaThl M TPUHLUIBI CTAaTHCTHYECKOM (M3MKKM M MaTeMaTuku (pakTalbHBIX
MHOKECTB ISl H3Yy4EHHS 3aKOHOB MTOBEIEHUS MAaKPOCKOITNYECKHX CUCTEM;
IPUMEHATh Ha NPAKTHKE MNPUOIIDKEHNE CpEeAHero (CaMoCOITIaCOBAHHOIO) TMOJSl M METOIbI
PEHOPMIPYIIIBI TpU pelIeHUH 3aaa4 (U3UKU (a30BBIX MEPEXOJOB IEPBOTO U BTOPOTO poAa Kak Uis
TEPMOJIMHAMUYECKUX, TaK U JUIsl CII0KHBIX CUCTEM;
CTPOHUTH aHAIOTUU (OTOOpakeHUs) MeXAy (IYKTyallMOHHBIM IOBEICHHUEM CIIOKHBIX CHUCTEM U
3aKOHaMM IIOBEICHHS TEPMOIUHAMUYECKUX CHCTEM CTaTUCTUUECKON (PU3UKHU;
MPUMEHATh MOIXOAbl M METOABI TEOpUH (Pa30BBIX NEPEXOAOB HPU H3YUCHHUU KOPPEJSLMOHHOTO
[IOBEJCHMSI U OTKJIMKA CUCTEM Ha BHEIIHEE BO3JEHCTBUE B OKPECTHOCTU KPUTUYECKOM TOUKHM M TOYKH

CIIMHOAAJIb,

MPUMEHSITH METO/IbI TEOPUH CKEHITHHTA (CaMOIIOI00us) [T PEIICHHS MPAKTUICCKUX 3a]1ad.

BJIAJIETD:

OCHOBHBIMH METOAAMH MaTEMaTHYECKOro ammapara CTaTUCTUYECKOW (HU3UKH, MaTeMaTHKH
(pakTalbHBIX MHOXECTB, TEOPUH (PA30BBIX IEPEXOA0B, TEOPUU KOPPESIIUOHHOTO IIOBEICHUS B
OKPECTHOCTH KPUTHYECKOM TOUKU M TOUKU CIIMHOAAIb, a TAK)Ke TEOPHH CKeHIMHTa (camoronoous);

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

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

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

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Koppemnsiun, OTKIIVK,
1 (ITyKTyallMOHHO-IMCCUITALIMOHHAS 4 6 5
Teopema.
Mogenb NepKOJISIIHH. 4 2 5
3 PenopmanmuzanmonHas rpynma. 3 4 5




4 BepositHOCTh dumykTyanuii 2 2 5
5 CucreMa ¢ pa3pyIiieHHuEM. 2 3 5
CKelnHHT-TIOBE/ICHHE. Dddexr
KOHEYHOTO pasmepa CHUCTEMBI.
6 Kpocc-oBep  addexrer.  [omorennsie 4 4 5
GyHKUIMM W peHOpMaJH3alMOHHAS
rpynma Kak UCTOYHUKHU
CKEHJIMHT-TIOBEACHUSI.
7 Teopust ¢a30BBIX HEPEXOn0B IEPBOTO U 4 4 5
BTOpOrO pona. Monens M3unra.
] dopManu3M CTaTHCTUYECKOW  (DU3HMKH 4 3 5
HEPAaBHOBECHBIX COCTOSIHUM.
9 @®pakxTaibHbIE MHOXXECTBA. 3 2 5
Wroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

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

Koppensiumn B monmenu W3uHra, BOCHPUUMYHMBOCTB, (PIYKTYyallMOHHO-TUCCHUIIALIMOHHAS TeopeMa.
Kakasg BenuunHa MoOXeT Wurparb poib BocnpuuMuuBocTu? Korma TemIoeMKoOCTh SBISIETCS
BocnpuuMunBOCThIO? Kpurepuit ['mu3Oypra. CpaBHeHHE BBIOJHEHHS KPUTEPHS AJISI CHUCTEM C
OmDKHAM WM JanbHUM  B3amMmopeictBueM.  CuctemMbl ¢ HepKosiUed, — OTIMYME
KOPPESIIUOHHO-(PIYKTYallHOHHOTO TOBEICHHUA OT CHUCTeM Kiaccudyeckod ¢(usuku. Koppemsnuw,
BOCIIPUMMYHBOCTh KaK CpPEIHHH pa3Mep KIacTepoB, (IyKTyallMOHHO-IUCCUIALIMOHHAs TEopeMa.
CooTHouieHre Tunepekeinara. Mozens ¢ pa3pylieHneM, BOCIPUUMYHBOCTh KaK TEIIOEMKOCTb.

2. Mopenb nepKOJISLIH.

SBnenus nepkossiuuu B npupoze. IlepkosAnus y3JI0B M NEPKOJLSIIUA CBA3ed. Buawl pemierok.
MukpokoH(UTYpauu Kak MHKpOcOcTossHUSl. OIHOMepHas pelleTKa, KPUTHYECKUE HHICKCHI.
ITepxonsamust kak (a3oBbIi mepexon BToporo poxa. KBajmparHas pemieTka, peHIeTOYHBIC 3BEPH.
Pemerka bete, kputndeckue wuHAeKchbl. Ciyyail MPOM3BOJIILHOW PELIETKH, HPEANOIOKEHHE O
paclpeneieHul  pa3MepoB  KJIACTepOB, KPUTHYECKME MHAEKCH. [pybocTh  caenaHHOro
MPEIONIOKEHHS, CKeMIIMHT-(QDYHKINSA paclpeesieHUs] pa3MepOB KIaCTEPOB, KPUTHUECKHUE UHICKCHI.

3. PeHopManu3anmoHHas rpymnma.

[TocTtpoenue peHopmanuzauuMoHHON Tpynnbl. DukcupoBaHHble TOUkW PI. Yiyumienue TouyHOCTH
npenckasanui PI.

OrpybOnenune kak npeoOpasoBanue mnoxodus. CoxpaHeHue mopenan U nosBeaeHusi. CooTBETCTBHE
MUKPOKOH(HUTYpaluii Kak aKkCHOMAaTHKa, COXpaHEHHE BEPOSITHOCTEH Kak cienctBue. OqHOMEpHAs U
nByxMepHast Mozpenb M3unra. OpgHomepHas W AByxMepHas 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 QUTyKTYyarmii




Pacnipenenenue BeposiTHOCTEH JUtst prykTyanuii mapamerpa mopsaka. OKpecTHOCTH KPUTHYECKON
TOYKM M TOYKH CHUHOAAJb, PACXOAUMOCTH (IYKTyallMd BBUAY PAcXOAUMOCTH BOCIPHUMYUBOCTH.
Beiciiue mpou3Bo/iHBIE paclpeneeHus BEPOSATHOCTEH KaK BEIMYUHBI, ONPEACIIOIINE pa3iuyus
($a30BBIX TMEpPEexXolOB MEpBOro M BToporo poxa. Kakas BennyuHa SBISETCS «UCTHHHOM»
BOCIPUUMYHBOCTBIO JUIsl CUCTEM C pa3pylLIeHUueM?

5. Cucrema ¢ pa3pylIeHUEM.

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

6. Cketinunr-noBenenue. dddekr koneanoro pazmepa cuctembl. Kpocc-oBep addexTsl. [oMoreHHbIE
(GYHKIMH ¥ peHOPMAaIH3allMOHHAs TPYIa KaK HICTOYHUKU CKEHIIMHT-TTIOBEICHUSI.

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

lT'omorennbie (yHkuuu. CKEWIMHT-QYHKIMHA CHCTEM C TEPKOJSIMEH M MAarHUTHBIX CHCTEM.
CrmaxxuBaHue cHUHTyaspHOCTed. Oddekr koHeuHoro pasmepa cuctemsl. lllupunHa 30HBI
BO3HHKHOBEHUS nepkosiiun. Kpocc-oBep apdexrsl. OnacHsie nepeMeHHbie. [oMoreHHbie QyHKIUH
Kak HanOosiee o0 opManu3M sBICHUH cKeliHra. PeHopManu3aimonHas Tpynmna Kak HCTOYHHK
CKCWJIMHT-TIOBEICHHSI.

7. Teopust Ga30BBIX EPEXOIOB TEPBOTO U BTOPOTO pona. Monens M3unra.

Mogens U3wmHra C B3auMOJIEHCTBHEM OMKaWImuX coceneil. bmmkHWid W JalbHUNA TOPSIOK.
[MpubnuxeHue cpeaHero Mojs Kak MpeHeOpexeHue QuykryanusMu. Teopusi (azoBBIX TEPEXOa0B
Jlannay. IloBegeHre paBHOBECHOM M HEpaBHOBECHOI cBOOOAHOM sHepruu. [loTeHnmansHelid Oapbep,
KpUTHYECKUH 3apoxelml. Metactabunbhble  cocrosgHus. Kputuueckas Touka. CrnuHOZAmb.
AHTHhEppOMarHeTHKH.

8. dopMai3M CTaTUCTUIECKON (PU3UKHN HEPABHOBECHBIX COCTOSHUM.

MukpococTostHus M (QUIyKTyalud.  BepoATHOCT ~ MHUKPOCOCTOSHMA W (pIyKTyauuu.
Jlorapugmuueckas TOYHOCTb, TOYEMY CTATCyMMa paBHa CBOEMY HaubOoublieMy ciiaraeMomy? Brioop
CBOOOHON SHEPTrUM TEPMOCTATOM, MOXKET JIM CHCTEMa IOBIUATH Ha 3TOT BBIOOP? BeposTHOCTH
¢uykryaunn. Hanbonee obiee omnpepeneHne 3HTPONUM U cBOOOnHOM 3HEpruu. CBsi3b CBOOOIHON
SHEprMH W BeposATHOCcTU. YacTuuHble cTarcyMMmbl. BepostHocTh [mO0Oca—BonbpiMana kak
pacnpenenenue cBo00AHOH sHeprun. OIyKTyaluu Kak HHCTPYMEHT HCCIIe0BaTeNsl.

9. @pakranbHble MHOXKECTBA.

JeTepMuHnCTHYECKHE u CTOXACTHYECKHE ¢bpakTaibl. Camoaddunnsie (dpakransl.
®dpaxkranbl-iepeBbs. MynbTH(PaKTAIBL.

CeMHHApHI.

BeperoBass nuHMS AHDIMM Kak cToxacTmueckud (paxran. Tpuamnas kpuBas Koxa kak
JneTepMUHUCTHYECKUN aHajor. dpakranpHas pa3MepHOCTh. OlpenesieHue pa3MepHOCTH METOAOM
nozacuera KyOoB. CKEHIMHr Kak MeTon ompenesneHus pasMepHoctu. IIpumepsl ¢pakranios.
Camoaddunnsie ¢ppaxransl. Opakranbl-gepeBbs. [ eoMeTpuieckoe 0CHOBaHKUE MyJIbTH(paKTana.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heo0xonnmoe ob6opynoBaHue uis JIEKIUK U PAKTUUECKUX 3aHATUN: TOCKa, MeJ, Tpsmnka. JKenarenpHa
3aMeHa MEJIOBBIX JIOCOK Ha MapKepHbIE, a TAKXKe MPUMEHEHHE MYJIbTUMEAUHHOTO 000py10BaHHS
(mpoekTop) ISt MydIled OpraHu3aluy JEKIHH.



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. Craructudeckas ¢pusnka clIoKHBIX cucteM: OT QpakTanoB 10 CKeWIUHT-IoBeieHus [ Teker] : [yueo.
nocobue s By3oB] / C. I. Abanmos .— M. : IMBPOKOM, 2012 .— 392 c.
2. Teopernueckas ¢puzuka [Texer] : B 10 T. T. 5, Y. 1 : Craructudeckas ¢pusuka : yue0. mocobue st
yu-toB /JI. J1. Jlanmay, E. M. JIndmmu ; nox pen. JI. I1. IluraeBckoro .— 5-e u3xa., crepeorur. — M. :
®usmamut, 2001, 2002, 2005, 2010 .— 616 c.
3. Jlekuuu no crarucrudeckoit gpusmke [Texct] : yued. mocodue mist By3os / JI. A. Makcumos, A. B.
MuxeenkoB, W. . [Tonmmmyk ; M-Bo o6pa3oBanus u Hayku PD, Mock. ¢pu3.-TexH. MH-T (roc. yH-T .—
M. : MOTH, 2011 .— 328 c.

JomnonHurensHas auTeparypa
1. Jleknuu 1o craructuyeckoi pusuke [Tekct] : yuebd. mocobue amns By30B / JI. A. Makcumos, A. B.
Muxeenkos, U. . [Tomumryk ; M-Bo o6pa3oBanus u Hayku PD, Mock. ¢pus.-rexH. uH-T (roc. yH-T) .—
2-e u3n., uctp. — M. : MOTH, 2015 .— 320 c.
2. Benenne B COBpeMEHHYIO cTaTicTHUecKyto (pu3uky [Teker] : kypc neknuit st By308 / P. O.
3aiineB .— 2-e m3a., ucap. — M. : Equropuan YPCC, 2006 .— 400 c.

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

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[Iporpammoii He PEAYCMOTPEHO
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. JlomamHee 3amaHue. JlomariHue 3aJaHusl M3JAl0TCS CHEIMANIbHBIMU BBITyCKaMu B (hopme
METOJMYECKUX TOCOOHMH sl WHIMBUIYaJIbHOW pa3add CTyIEHTaM, a TAKKe «BBIKIAJIBIBAIOTCSY 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 CaMOCTOSITENIbHONW PabOThI CTYIEHTOB JIEKTOPOM
n3/1aHa OMHOMMEHHAs C KypcoM MOHOTpadusi, UMEIOIasicsl B HATMYUK B ONOIMOTEKe HHCTUTYTA.

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

[Tpy mpOXOKICHUU KOHTPOJBHOM PabOTHI M clave dK3aMeHa CTYACHTaM pa3penIaeTcsl MOJIb30BaThCs
JTUTEPaTypoOi, TOCKOIBKY 3aJadll U BOMPOCH C(POpPMYIMpPOBaHBI TAaKUM O0pa3oM, 4TO TPeOYIOT He
3ay4rBaHMs, HO IOHUMAHUS MpeaMeTa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: C.I. AGanmoB, kaHA. (hH3.-MaT. HAyK, TOTICHT, JTOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (prKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3THUINS

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyuust

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe UieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCIJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTare MU3Y4YCHHUA JUCHUIIIAHBI «PaBHOBeCHasT CTAaTHUCTHYCCKAs MCXaHHMKA CIOXKHBIX CHCTEM»

00yJaromuiics JOKeH:

3HATb:

[locTynarbl ¥ NPUHIUIIBI CTATUCTUYECKON (PU3UKN HEPABHOBECHBIX COCTOSHHIA;
HOCTYNIaThl ¥ IPUHIUITEI MAaTEMAaTHYECKOro (opMannimMa (ppakTaabHBIX MHOXKECTB;
OCHOBHBIE METOABI M TOAXOABI TeOpuu (Ha30BBIX IEPEXOAOB MEPBOrO M BTOPOrO poAa, BKIIOUAS

MpUOIIMKEHUE  CPEAHETro

(caMOCOIIaCOBaHHOIO)  TIOJIS

U TOCTPOCHHUE 3aKOHOB CKEeMJIMHTa

(camononobus) Ha ocHOBE (popMaI3Ma PEHOPMATH3ALUOHHON IPYIIIIb;
METO/Ibl IOCTPOEHUS AHAJIOTUI B TEOPUU CIIOKHBIX CUCTEM;
MOAXOABl W METOAbl TMOCTPOCHHS KOPpEeNALUd, OTKIMKA W (PIyKTyallMOHHO-TUCCHUIIAIMOHHON

TEOPEMBI;

nmoaxoabl MU MCETOAbI TCOPUH CKEHMIIMHTa (CaMOHO,Z[O6I/I$I), BKJIrO4Yas 3(1)(1)6KT KOHCYHOT'0 pasMepa

CHCTEMBI U Kpocc-0Bep P PEKTHI.
yMeThb:

[IpumeHsAT, TOCTYNAaThl W MPHHLWIBl CTATUCTUYECKOW (PU3MKHM M MaTeMaTUKU (HpakTaabHBIX
MHOXECTB Ul U3yUSHUsI 3aKOHOB IIOBEJCHUSI MAKPOCKOIIMYECKUX CUCTEM;

MPUMEHATh HA TMPaKTHKE NPUOIIKEHHE CpPEAHEro (CaMOCOINIACOBAHHOIO) MO M METOIBI
PEHOPMIPYMIIBI NIPU pelIeHnH 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 MOAXOAbI M METOABl TEOpHH (Ha30BBIX NEPEXOAOB NMPHU H3YHYEHHH KOPPEISIIMOHHOTO
MTOBEICHHS M OTKJIMKA CHCTEM Ha BHEIHEE BO3JEHCTBUE B OKPECTHOCTH KPUTHYECKON TOYKH U TOUYKH

CIIMHOJAJIb;

MMPUMCHATH MCTOAbI TCOPHUUN CKEHMIIMHTa (CaMOHOILO6I/I$I) JJI pCHICHUSA NPAKTUYICCKUX 3a1a4.




BJIA/1eTh:
OCHOBHBIMH METOAAMH MaTEMaTHYECKOro ammapara CTaTUCTUYECKOW (HU3UKH, MaTeMaTHKH
(pakTalbHBIX MHOXKECTB, TEOPUH (PA30BBIX IEPEXOI0B, TEOPUU KOPPESILUOHHOTO IIOBEICHUS B
OKPECTHOCTH KPUTHUYECKOM TOUKU M TOUKU CIIMHOAAIb, a TAK)Ke TEOPHH CKeHIMHTa (camoronoous);
HaBBIKAMH TPAKTHYECKOTO TPHUMEHEHHS TEOPETHYECKOTO aHaln3a Ul HOCTPOCHHS 3aKOHOB
MOBE/ICHUSI KOHKPETHBIX CIIOKHBIX CHCTEM.

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



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.



