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AHHOTANMA

Kypc mocesimen ¢a3oBbIM mepexozaM B HETEIUIOBBIX cucTemax. Ha mpumepe tpex cucrem (Monens M3unra,
HEePKOJIALUS U pa3pyLICHUE) CTPOSTCA aHAJIOTUU MEXIY CTaTUCTUYECKOW (HU3MKONW TEPMOIMHAMHYECKHX U
cioxHBIX cucteM. [lonpo6HO pa3dbuparorcs Bonpock! (ppakTalibHON KIACTEPHOCTH, MUHUMHU3ALUU CBOOOIHOM

SHEPruM, CHUHOJAmHW,  (uykTyauui,

KOPpEJISILINMI,

(GIyKTYallMOHHO-AMCCUNIAIIMOHHOM  TEOPEMBI,

pEeHOpMaIM3allMOHHOMN IPYIIIbI, CKEHIMHTa U Kpoccosep 3¢ dekTos.

1. leau u 3apauu

Meap AUCUMNIMHBI

JlaTb cTygeHTaM 3HaHUsI, HEOOXOAUMBIE JUIS ONMCAHUS (PU3MUYECKUX SIBICHUH, U METOABI MMOCTPOCHHS
COOTBETCTBYIOIIMX MaTeMaTHYECKUX MOJENIEH B 001acTu nmprMeHeHHs (GopMain3Ma CTaTHUCTUYECKOH
¢u3uk W Teopun (Ha30BBIX TEPEXOJOB IS M3yUCHHs IOBEICHHS CIIOXKHBIX cHCTeM. [lokas3ars
COOTBETCTBUE 3aKOHOB, ITOJIOKCHHBIX B OCHOBY OIUCAaHHS (IIYKTYal[HOHHOTO W KOPPEISIHUOHHOTO
TOBE/ICHUS, a TakKkKe CKEHWIMHT-3aKOHOMEPHOCTEH HETEIUIOBBIX CIOKHBIX CHCTEM OCHOBHBIM
KOHIIENIIVSIM (popMann3Ma CTaTUCTHYECKON (PU3UKH, YTO MO3BOJISIET CTPOUTH aHAIOTHUU (OTOOpaKEeHUs)
MEXIY (QIyKTyalMOHHBIM TOBEACHHEM CJIOKHBIX M TEPMOIUHAMUYECKUX CHCTeM. JlaTh HaBBIKH,
MO3BOJIAIOIINE Ha TIPAKTHUKE NMPHUMEHSATh TEOPHIO (PAa30BBIX MEPEXOJOB MEPBOrO M BTOPOTO poja K

Pa3IMIHbIM CUCTCMAM.

33]13‘[1/[ JAUCHUIIINHBI

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

* m3ydeHue hopmManr3Ma CTATHCTUYECKOW (PM3UKU HEPABHOBECHBIX COCTOSHUH M TEOPUH (Ha30BBIX
[IEPEXOJ0B [IEPBOIO U BTOPOI'O POAa, KPUTUUECKUX U CIIMHOJAJIBHBIX SIBJICHUM;

*  u3ydeHHEe (IYKTyallMUOHHOTO W KOPPEJISLHOHHOTO TOBEICHHS M OTKJIMKA CHCTEM Ha BHEIIHEe
BO3/1EHCTBHUE, (MITYKTYallHOHHO-AUCCUIIALIMOHHON TEOPEMBIL;

¢ MU3Yy4YCHHC IPUHIMUIIOB IMOCTPOCHUA peHOpMaJ’IHSaL{HOHHOﬁ TpynIibl 1 TCOPpHUU CKefIJ'IHHF—HOBeI[CHPIH

CHCTEM;

*  TIOCTPOCHHWE aHaJoTrHii (0TOOpa)keHWH) MeXay (IyKTyallMOHHBIM IOBEIEHHUEM HETEIUIOBBIX W

TCPMOAUHAMUYICCKUX CUCTCM;

® OBJIaICHUC CTYACHTAMH HABBIKAMU IIPAKTHUYCCKOIO MNPHUMCHCHUA MCTONOB W IMOAXOLOB

CTaTUCTHYECKOW (U3UKH U TEOpHUH

TCPMOJUHAMUYCCKUM, TaK U HCTCIVIOBBIM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

(I)aSOBBIX nepexogoB K  KOHKPETHBIM CHUCTCMaAM, KakK

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 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 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 COIIMAJIbHBIC, ITHUYECKUE,
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 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH




[MK-2 CriocobeH caMOCTOsTENTHHO WK B [MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA OPTaHU30BbIBATh U MIPOBOIANTH KOJIJIEKTUBA

Hay4HbIE UCCIICOBAHMS U UX arpoOaIuio

[IK-3 Cnocob6en nmpodeccuonansuo padorars ¢ |[IK-3.1 [lonumaer mnpuHOMOBL pabOTBHl HCHOIB3YEMOTO
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM 00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
o0opynoBanreM (MpruOOpaMH U yCTAHOBKAMHM,  |[TPUKJIAJAHBIX IPOTrpaMMm)

CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B U30paHHON MIPEIMETHOM 00IacTH

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

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

3HATh!
[J [MocTynarel ¥ MPUHIMITBI CTATUCTUYECKON (PH3MKN HEPABHOBECHBIX COCTOSHHIA,
[ mocTyNaThl ¥ MPUHIUITEI MATEMAaTHYECKOTO (hopManiMa (ppaKkTaabHBIX MHOXKECTB;
[/ OCHOBHBIE METOABI M TOAXOABI TEOPHH (PAa30BBIX NEPEXOAOB NEPBOIO M BTOPOrO POAA, BKIIOUAS
NpUOTIKEHUE CpeJHero (CaMOCOIIaCOBAaHHOTO) TIOJII M IOCTPOCHUE 3aKOHOB  CKEIJIMHTa
(camorono6usi) Ha OCHOBE (popManM3Ma PEeHOPMAIN3AMOHHOM IPYIIIIbI;
] METOIbI IIOCTPOCHUSI AHAJIOTHIA B TEOPHH CIIOKHBIX CHCTEM;
[l momxombl M METOABl IMOCTPOCHMS KOPPEIALUi, OTKIMKAa U (UIyKTyalMOHHO-IHCCUIALMOHHOM
TEOPEMBI;
[J momxoasl WU METOABI TEOpPHM CKeiumHTa (camornonoOus), Bkitodas d(P¢GeKT KOHEYHOTO pa3mepa
CHCTEMBI U Kpocc-0Bep 3P PEKTHI.

YMETh:
[l IlpumeHATH HOCTyJAaThl W HPUHIOMIBl CTAaTUCTUYECKOH (HM3MKM M MaTeMaTHKH (DpaKTaibHBIX
MHOXKECTB ISl H3y4EHHS 3aKOHOB TIOBEICHHUS MaKPOCKOIIMYECKUX CHCTEM;
[/ TpUMEHATh HAa TPAKTUKE MPUOIIKEHHE CpPEAHero (caMOCOINIaCOBAHHOTO) TOJII M METOJBI
PEHOPMIPYIIIIBI TIPH PEIICHUU 3ana4 (Gpu3uKu (pa3oBBIX MEPEXOJ0B MEPBOTO U BTOPOTO poja Kak JUis
TEePMOANHAMUYECKHX, TaK U AJIS CTIOKHBIX CHCTEM;
[l cTpouTh aHaIOTUU (OTOOpPAKEHHS) MEXKAY (DIyKTYallMOHHBIM TIOBEICHHEM CIOXKHBIX CHCTEM U
3aKOHaMM IIOBEICHHS TEPMOIUHAMUYECKUX CHCTEM CTaTUCTUUECKON (PU3UKHU;
[] IPUMEHSATh MOAXOIBI M METOJbl TEOPHH (Pa30BBIX IMEPEXOAOB IMPU HM3YYECHHH KOPPEISIMOHHOTO
MIOBE/ICHHS ¥ OTKJIMKA CHCTEM Ha BHEIIHEE BO3/CHCTBHE B OKPECTHOCTH KPUTHUECKOH TOYKHU M TOUKU
CIIMHOAAIb;
] IpUMEHATh METO/IbI TEOPUH CKEHIIMHTa (CaMOIIoa00Ms) [T PEIIeHHs IPAKTHUECKUX 3a/1au.

BIIAJICTh!

{1 OCHOBHBIMH METOJAaMH MAaTeMaTHYEeCKOrO armapara CTaTHCTHYECKOM (M3MKH, MaTeMaTHuKu
({paKkTambHBIX MHOXECTB, TEOpUU (HA30BBIX IMEPEXOAOB, TEOPUU KOPPESILMMOHHOIO IMOBEACHUS B
OKPECTHOCTH KPUTHYECKOM TOUKU M TOUKU CIIMHOAAIb, a TAK)Ke TEOPHH CKeHIMHTa (camoronoous);

[J HaBbIKAMH IPAKTHYECKOTO NPUMEHEHHUS TEOPETUUYECKOTO aHaiu3a [UIsl IOCTPOCHHS 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  addexrs.  [omorennsie 4 4 5
GyHKUMM M peHOpPMaJM3alHOHHAas
rpynma KaK VCTOYHUKHU
CKEHJIMHT-TIOBEACHUSI.
7 Teopust ¢a30BBIX HEPExXo0B MEPBOTO 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.

Koppensiumu B mopenu M3uHra, BOCIPUMMYHUBOCTD, (MIyKTYalMOHHO-AMCCUIIALMOHHAS TEOopeMa.
Kakass BenmuuMHa MOKET wurparb pojb BocunpuumMuuBocTH? Korga TemaoeMKOCTb —SBIISETCS
BocnpuuMunBOCThIO? Kputepuit ['mu30ypra. CpaBHEHHE BBINOJHEHHUS KPUTEPHs IJISi CHCTEM C
OmDKHAM M Ja’dbHAM  B3auMmozelcTBueM.  CuCTeMbl € MEpKOSILMEH,  OTInuue
KOPPEISLHOHHO-(PIYKTYallMOHHOTO TOBEJICHHUA OT CHCTEM Kilaccuueckor ¢usuku. Koppemsum,
BOCIIPUMMYHBOCTh KaK CpPEIHHUH pa3Mep KIacTepoB, (DIyKTyallMOHHO-IMCCHUIAIMOHHAs TeopeMa.
CooTHouieHre Tunepekeinara. Mozens ¢ pa3pylieHneM, BOCIPUUMYHBOCTh KaK TEIIOEMKOCTb.

2. Mopenb nepKOJISLIH.

SBnenus nepkossiuuu B npupone. llepkomsuus y3in0B W nepkoysinus cBsizel. Buabl peietok.
MukpokoH(UTYpauu Kak MHKpOCOCTOsAHUSA. OgHOMEpHas pelieTKa, KPUTHYECKHE WHCKCHI.
IMepxomsamust kak (a3oBblii mepexon BToporo pozaa. KsagparHas perierka, pelieTOYHbIE 3BEpH.
Pemerka bete, kputnueckue wunHAekchl. Cilydail NpPOM3BONBHON pPEIIETKH, TMPEANOJIOKEHHE O
pacmpeneneHuy  pa3MepoB  KJIAacTepoB, KPUTHYECKHE HMHICKCHL.  IpybocTh  clemaHHOro
MPEIONIOKEHHS, CKeMIIMHT-(QDYHKINSA paclpeesieHUs] pa3MepOB KIaCTEPOB, KPUTHUECKHUE UHICKCHI.

3. PeHopManu3anmoHHas rpymnma.

[Toctpoenue penopmanuzauroHHod rpynmbl. OukcupoBaHHble Touku PI. Vimydiienwe TOYHOCTH
npenckasanui PI.

OrpybOnenne kak npeoOpasoBanue mnopobus. CoxpaneHue Monenu u mnoBeneHus. CooTBeTCTBUE
MUKpPOKOH(HTYparuii Kak akCHOMaTHKa, COXpaHEHHE BEpPOsSTHOCTEH Kak cienctBue. OpHOMEpHas 1
nByxMepHast mMoaens W3unra. OnHoMmepHass W AByXMepHas nepkossuus. OmHoMepHasl cucteMa ¢
paspyuienuem. [IpeoOpazoBanue mosieBbx napamerpoB. [IpeoOpazoBaHue KOPPEISIIUOHHONW JINHBL.
[IpeoOpazoBanne kputnueckoit Touku. @DuxcupoBanaele Touku PI. Ilouemy PI' maer mumib
MpHONIMKEHHBIE pe3yabsTaThl? Kak yyduTh TOYHOCTh Pe3yNIbTaToB?

4. BeposiTHOCTD QUTyKTYyarmii




Pacnipenenenue BeposiTHOcTed anst Guykryanuid napameTpa mopsiaka. OKpecTHOCTH KPUTHYECKOH
TOYKM M TOYKH CIMHOAAIb, PACXOIMMOCTb (UIYKTyallMid BBUAY PacXOAMUMOCTH BOCHPHUUMYHMBOCTH.
Beicimine mpou3BoiHBIE pacpenesieHus BEPOSTHOCTEH KaK BEJUYMHBI, ONpPEAEIAIOLIME pa3Iuydus
($a30BBIX TMEpPEXOAOB TMEPBOTO H BTOporo poxaa. Kakas BeauuuHa SBISETCS «HUCTUHHON»
BOCIPUUMYHBOCTBIO JUIsl CUCTEM C pa3pylLIeHUueM?

5. Cucrema ¢ pa3pylIeHUEM.

Ancambnp moctostHcTBa JAedopmariii. AHcamOllb TIOCTOSHCTBA HaNpsDKeHHWW. PaspyiieHue Kak
¢dazoBbii mepexon. CnuHomanbHOE 3aMeaieHue. KoiuuecTBEeHHAas XapaKTEpUCTHKA pa3pyLICHHUS.
Moenbs mydka BOJOKOH. MHKpPOKOHGUTYpallik Kak MHUKPOCOCTOsSHHs. Mojens npu € = const,
s dexTrBHas Temreparypa. Moxaenb npu ¢ = const, pa3pylieHue Kak (a3oBbIid Hepexod MEpBOTO
pona, 3aMeIeHue CIIMHOIAb.

6. Cketinuar-nosenenue. DPpdexr koneuHoro pazmepa cucreMbl. Kpocc-oBep addekrsi. [oMorenHsie
(GYHKIMH ¥ peHOPMAaIH3allMOHHAs TPYIa KaK HICTOYHUKU CKEHIIMHT-TTIOBEICHUSI.

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

IT'omorennbie (yHKkuuu. CKEWIMHT-QYHKIMM CHUCTEM C NEPKOJSIIHEd W MarHUTHBIX CHCTEM.
CrnaxuBaHue CHHryJasipHOCTe. OdQdekr KoHeuHoro pasmepa cucremsl. IllupuHa 30HBI
BO3HHKHOBEHUS nepkoisiiin. Kpocc-oBep addexrsl. OnacHbie nepeMeHHbie. [oMoreHHbIe (pyHKINN
Kak HanOosee oOmmii hopManusM siBIeHHN ckeiunaTa. PeHOpManu3aoHHast rpynmna Kak HCTOYHHK
CKCWJIMHT-TIOBEICHHSI.

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

Mogens U3wmHra c B3auMONIEHCTBHEM OmKalmux cocefeil. bmwkHWA W JalbHUNA TOPSIIOK.
[Mpubnuxenne cpefHero mojis Kak npeHeOpexeHue (uykryarusiMu. Teopust (a3oBbIX MEpexooB
Jlannay. IloBenenne paBHOBECHOM U HEpPaBHOBECHOM cBOOOIHOMN 3Hepruu. IloTeHunanpHbIil 6aprep,
KPUTHYECKUH 3apoxplml. MeractabunbHble cocTostHMsA.  Kputnueckas Touka. CrnmMHOAATb.
AHTHhEppOMarHeTHKH.

8. dopMai3M CTaTUCTUIECKON (PU3UKHN HEPABHOBECHBIX COCTOSHUM.

MukpococTostHus M (QUIyKTyalud.  BepoATHOCT ~ MHUKPOCOCTOSHMA W (pIyKTyauuu.
Jlorapugmuueckas TOUHOCTb, [IOYEMY CTaTCyMMa paBHa CBOeMY HauOoJbineMy ciaraemMomy? Beibop
CBOOOJHON SHEPTrUM TEPMOCTATOM, MOXKET JIM CHCTEMa IOBIMATH Ha 3TOT BhIOOp? BeposTHOCTH
¢uykryaunn. Hanbonee obiee omnpepeneHne 3HTPONUM U cBOOOnHOM 3HEpruu. CBsi3b CBOOOIHON
SHEprMH W BeposATHOcTH. YacTtuuHble crTarcymMMmbl. BepositHocTs [uO0ca—bonbiiMana kak
pacnpenenenue cBo00AHOH sHeprun. OIyKTyaluu Kak HHCTPYMEHT HCCIIe0BaTeNsl.

9. @pakranbHble MHOXKECTBA.

JeTepMuHnCTHYECKHE u CTOXaCTHYECKHE (dpakransl. Camoaddunnsie (dpakransl.
®dpaxkranbl-iepeBbs. MynbTH(PaKTAIBL.

CeMHHApHI.

BeperoBass nmHUS AHDIMM Kak croxacTuueckudd Qpakran. Tpuagnas xkpuas Koxa kak
neTepMUHUCTHYeCKUl aHajor. dpaxranpHas pazMepHocTb. OmnpeneneHue pazMepHOCTH METOIOM
nozpcuyera KyOoB. CKEHIMHI Kak METOZI OIpeAeieHus pasMepHocTH. Ilpumeps! ¢paxrasnos.
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)

http://lip.mipt.ru/catalogue/ Dnexrponnas 6ubiuoreka MOTU
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. JlomamHee 3amaHue. JlomamiHue 3ajaHus HM3IAI0TCSA CIEHMUAIbHBIMU BBITYCKAaMH B (opMme
METOJMYECKUX TOCOOMI ISl MHAWBUAYAIbHON pa3nadd CTYACHTaM, a TAaKXKe «BBIKJIAJBIBAIOTCS» Ha
caiit kadenpsl.

2. 3amuTa KypcoBOW pabOTBI, TeMa KOTOPOW BBIOMpAETCS CTYIEHTOM CaMOCTOATENIFHO U3
MPEATIOKEHHOTO JIEKTOPOM CITHCKA (MJIM BBIIAETCS JIGKTOPOM) TI0 HCTECYCHUH MIEPBOTO MECSLA 3aHSTHIA.
3. B nopaepxky yueOHO-METOAMYECKOTO 00ECIIEUeHUSI CAMOCTOATEIBHOM pabOThI CTYCHTOB 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
JTUTEPaTypoi, TIOCKOIBbKY 3aJa4dl W BOMPOCH CPOPMYIMPOBAHBI TaKUM OOpa3oM, 4YTO TPeOYIOT He
3ay4rBaHMs, HO IOHUMAHUS MpeaMeTa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: KocMmuueckue TexHOIOrMU
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
Kypc: 1
KBaJupuKaAnus: 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 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 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, ITHUYECKUE,
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 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX PE3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

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

[MK-2.1 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
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 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3ysabTare MUIYUYCHHUA JHUCHUIIINHBI «PaBHOBEeCHAsT CTAaTHUCTHYECKAs MEXaHHMKA CIIOXKHBIX CHCTEM»

00yJaromuiics JOKeH:

3HATb:

0 [locTynarel ¥ NPUHLUIIBI CTATUCTUYECKON (PU3UKN HEPABHOBECHBIX COCTOSHHIA;
[ mocTynaThl ¥ MPUHIMIIEI MAaTEMAaTHYECKOro popMannimMa (ppaKkTaabHBIX MHOXKECTB;
[J OCHOBHBIE METOABI M MOAXOIBI TEOpHH (Da30BBIX MEPEXOJOB MEPBOIO W BTOPOrO PoOAa, BKIOYAs

MpUOIMIKEHUE  CPEHETO

(camMoCOITIaCOBaHHOIO)

nojaa " TIOCTPOCHHUE 3aKOHOB CKEeWJIMHTa

(camononobus) Ha ocHOBE (popMaI3Ma PEHOPMATH3ALUOHHON IPYIIIIb;
[J MeTOozbI IOCTPOSHUSI aHAJIOIUH B TEOPUU CIIOKHBIX CUCTEM;
[J moAxombl W METOABl TOCTPOCHHS KOPPEeSIIUN, OTKIMKA M (IIyKTyalHOHHO-IMCCHUIIALIMOHHON

TEOPEMBI;

[ momaXoasl W METOABI TEOPWUHU CKeWIMHra (caMomoioOus), BKIO4as 3PQEeKT KOHEYHOTO pazMepa

CHCTEMBI U Kpocc-0Bep P PEKTHI.
yMeThb:

[J IlpuMeHSTHh MOCTYyJAaTbl M NPUHLMIBI CTAaTUCTHYECKOW (M3MKM M MaTeMaTHKH (PaKTaJIbHBIX
MHOXECTB Ul U3yUSHUsI 3aKOHOB IIOBEJCHUSI MAKPOCKOIIMYECKUX CUCTEM;

[J mpUMEHSTh Ha MpakTHKE MNPUOIMKEHUE CpeaHero (caMoCOIIacOBaHHOTO) MOJS U METOIbI
PEHOPMIPYIIIBI NIPH PEeIICHUN 3a7a4 (U3UKH (Pa30BBIX MEPEXOI0B MEPBOTO U BTOPOTO poja Kak Jyis
TEPMOANHAMHYECKHUX, TaK U JJIS CIOKHBIX CHCTEM;

[l cTpouTh aHaioruu (OTOOpakeHHs) MeXAy (IyKTyallMOHHBIM IIOBEICHMEM CIOXKHBIX CHCTEM H
3aKOHAMU MOBEACHUS TEPMOANHAMUYECKUX CHCTEM CTaTHCTUYECKOHN (PHU3HKH;

[l IpUMEHATh MOAXOABl M METOAbl TEOPHH (Ha30BBIX IMEPEXOAOB IPU H3YUYEHHH KOPPEISILIMOHHOTO
MTOBE/ICHNS W OTKJIMKA CHCTEM Ha BHEIIHEE BO3ACHCTBHE B OKPECTHOCTH KPUTHUUECKON TOUKH U TOUKH

CIIMHOJAJIb;

[J mpUMEHSATh METOJbI TEOPUU CKEMITMHTa (caMOmnomo0us1) sl peIieH s MPaKTHYECKUX 3a/1ad.



BJIaJeTh:
{1 OCHOBHBIMM METOJAMH MAaTeMaTH4YEeCKOrO armapara CTaTHCTHYECKOM (M3MKH, MaTeMaTuKu

(pakTalbHBIX MHOXKECTB, TEOPHUU (Ha30BBIX IIEPEXOJ0B, TEOPHH KOPPEISIIMOHHOTO MOBEACHUS B
OKPECTHOCTH KPUTHUYECKOM TOUKU M TOUKU CIIMHOAAIb, a TAK)Ke TEOPHH CKeHIMHTa (camoronoous);
[/ HaBBIKAMH NPAKTHYECKOTO TPUMEHEHHS TEOPETHYECKOTO aHajiu3a IS IOCTPOCHUS 3aKOHOB

MOBEACHUA KOHKPECTHBIX CJIOXHBIX CUCTEM.

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 IMPOBOAMTCA IO pe3yjibTaTaM HTOIOBOM NIpPOBEPKU
3HaHUH Ha 9K3aMEHe, a TaKKe UTOoraM palboThl CTYJCHTAa B CEMECTpE, BKIIOYAIOUINM YYacTHE
CTYAEHTa B JIEKUUAX M CEMHUHApax, pe3ysibTaTbl 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

ATTecranys cTyaeHTa npoBoauTcs o 10-6amisHoM mKane.

KoHkpeTHbIE yCIIOBHS OLCHKHM YMEHHH M HaBBIKOB CTYACHTOB, a Takke Oayuibl 3a paboTy B
CEMECTpPE MOryT 3aBHCEThb OT JIEKIMOHHOIO IOTOKAa U ONpelesstoTcs JeKTopoM. OO0mum
ocTaeTcs MpaBuiIo, IPH KOTOPOM CTYJIEHT B T€UEHHUE ceMecTpa HabupaeT Oajibl 0 y4acTHUIO B
JEKUUAX U CEMHHapax, pe3yjibTaTaM KOHTPOJIbHON pabOThl M pe3ysbTaTaM cladyu 3ajaHus. B
XO0Jle 9K3aMeHa CTYAEHT Takke HabupaerT Oaibl, MAaKCUMaJIbHOE YHUCIO KOTOPBIX PaBHO
MaKCHUMaJIbHOMY 4HUCIly 0a/uloB 3a paboTy B cemecTpe. MToropas sKk3aMEHallMOHHAs OLICHKA
BBICTaBIISIETCS] B COOTBETCTBUU CO CXEMOM, IPUBEACHHON B TabuLIe:

OreHka HaGpannbie 6amibl

otiinyHo (10) 6om1ee 90%
oTIIn4YHO (9) oT 80% 110 90% BKIHOUUTEIBHO
orngHO (8) ot 70% 1o 80% BKIIIOYUTEITHHO
xopotio (7) oT 60% 110 70% BKIHOYUTEIBHO
xopoto (6) oT 50% 10 60% BKIIFOUUTEIBLHO
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 OLlEHKa

DK3aMeH NpOBOIUTCS B yCcTHOH (hopme. B Xozae sk3ameHa CTYAEHT MpPEJCTaBiIsIET MPOEKTHYIO
paboTy M OTBEYaeT Ha 3K3aMEHALMOHHBIE BONIPOCHI, KOTOPBIE MOTYT OBITh KaK TEOPETHUECKUMHU
BOIPOCaMH, TaK U TUMOBbIMH 3agadaMu. CIIO)KHOCTb M KOJIMYECTBO BOIIPOCOB ONpEIEIseTcs
JEKTOPOM M 3aBHCUT OT JIEKIIHOHHOTO MOTOKa (KaK MpaBWIIO, JiBa TEOPETHMUYECKHX BOIMpOCa U
OJIHa 3a/1a4a).

K »5k3aMeHy HE JONyCKarTCs CTYAEHTHI, HE caaBliue 3anaHue. OLEHKa «XOpOoLIo» WU
«OTJINYHOY BBICTABIISETCA TOJBKO MPU HAJTMYUN AaHAJOTUYHOMN OLIEHKH 32 KOHTPOJBHYIO padoTy.
Ecnu cryneHT mnosiydaeT 3a KOHTPOJIBHYIO pabOTy OLEHKY «YAOBJIETBOPUTENBHO» HIIU
«HEYOBJIETBOPUTEIILHO», HO IPETEHYET Ha O0Jiee BBICOKYIO OLIEHKY 10 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 paloThl M caauu 3amaHus. Kak mpaBmio, anbTepHaTHBHAs aTTecTarust TpeOyeTr
BBICOKOTO 3HAaHHsI JIEKIIHOHHOIO MaTepuana Ha JOCPOYHOM HK3aMEHE, I10][Pa3yMEBaloOILEero
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/1a4d U BOMPOCH CHOPMYIUPOBAHBI TAKUM 00Pa30M,
YTO TPEOYIOT HE 3ayYMBaHMS, HO IOHUMAHUS IPEMETA.



