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[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 nocesmier (a3oBeIM mepexonaM B HETEIUIOBBIX cucTemMax. Ha mpumepe tpex cucrem (Moxens M3wuHra,
MEPKOJISIUS U pa3pylICHHUE) CTPOSTCS aHAIOTUU MEXAY CTaTHCTUYECKON (DU3MKOW TEepMOAMHAMUYECKHX M
cnoxHbIX cucteM. [lonpoOHO pa3duparoTcs BOMPOCH (PpaKkTaaIbHOW KIACTEPHOCTH, MHHIUMH3AIIUN CBOOOIHOM
SHEpPrWH,  CHOUHOAANM,  QIYKTyalud, KOppesiuid,  (QIyKTyallMOHHO-MCCUTIAIIMOHHOW  TEOpPEMBI,
PEHOPMATH3AIMOHHON TPYIIITEI, CKEUJIMHTA U KpoccoBep 3PPEKTOB.

1. leau u 3apauu

Meap AUCUMNIMHBI

JlaTb cTygeHTaM 3HaHUsI, HEOOXOAUMBIE JUIS ONMCAHUS (PU3MUYECKUX SIBICHUH, U METOABI MMOCTPOCHHS
COOTBETCTBYIOIIMX MaTeMaTH4eCKUX Mojelie B 00JacTH MpUMeHeHHs (opMaiau3Ma CTaTHCTUYECKOMH
¢u3uk W Teopun (Ha30BBIX TEPEXOJOB IS M3yUCHHs IOBEICHHS CIIOXKHBIX cHCTeM. [lokas3ars
COOTBETCTBUE 3aKOHOB, IOJIOKEHHBIX B OCHOBY ONMCAaHHSA (NIYKTYyallMOHHOTO U KOPPEISLMOHHOTO
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 IMPAKTUKE HNPUMEHATh TEOPHIO (ha30BBIX MEPEXON0B MEPBOTO U BTOPOTO poja K
Pa3IMYHBIM CHCTEMaM.

3agaum AUCHUTLUTHHBI
* U3yuenne matemarndeckoro opmanmsma GpakTaabHBIX MHOKECTB;
* u3y4yeHHe (opManm3Ma CTaTHCTHUECKON (PM3MKH HEPABHOBECHBIX COCTOSHUN M TEOpUH (ha30BBIX
HEPEXOI0B MEPBOTO ¥ BTOPOTO POJia, KPUTUUECKUX U CITMHOAJIBHBIX SIBICHUIT;
*  u3ydyeHHe (UIYKTYallMOHHOTO W KOPPESLUOHHOTO MOBEICHUS M OTKIIMKA CHUCTEM Ha BHEIIHEe
BO3JIeHCTBHUE, (DITYKTYaIlIHOHHO-IHCCUITAIIOHHON TEOPEMBI;
* W3y4YCHHUE MPUHIMIIOB OCTPOCHUSI PEHOPMATU3AIMOHHON TPYIITBl M TEOPUU CKEHIIMHT-TTOBEICHUS
CHCTEM;
*  TIOCTPOCHHWE aHaJoTrHii (0TOOpa)keHWH) MeXay (IyKTyallMOHHBIM IOBEIEHHUEM HETEIUIOBBIX W
TEPMOANHAMUYECKHX CUCTEM;

® OBJIaICHUC CTYACHTAMH HABBIKAMU IIPAKTHUYCCKOIO MNPHUMCHCHUA MCTONOB W IMOAXOLOB
CTaTUCTUYCCKOMN (1)I/IBI/IKI/I n TCOpUHU (I)aSOBBIX nepexogoB K  KOHKPETHBIM CHUCTCMaAM, KakK
TCPMOJUHAMUYCCKUM, TaK U HCTCIVIOBBIM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon 1 HauMeHOBaHUE KOMIICTEHIIUH NHAMKATOPBI JOCTHKEHHSI KOMIIETCHIIN
OIIK-3 Cnocoben onpenenuts ¢pusnveckyro, |OIIK-3.1 CnocobeH mpoBoauTh aHanmu3 mpobieM W 3ajad,
€CTECTBEHHOHAYYHYIO CYIIHOCTB IPOOIIEeM, BO3HHKAIOMIUX NpU padore B oOmacTu npodeccuoHaIbHON
BO3HHUKAIOIINX B X0/I¢ TPO(peCCHOHATIBHON AeSATeIBHOCTH

JIEATEIbHOCTH, IPOBECTU UX KAYECTBEHHBIN U
KOINYECTBEHHBIN aHAIN3

OIIK-5 CriocobeH ocBanBaTh ¥ IPUMEHSTh OIIK-5.1 Bnaneer COBPEMEHHBIMU
COBpPEMEHHbIEC (DU3UKO-MaTeMaTHYECKUE METObI | PACYIETHO-TEOPETUIECKUMHU METO/IaMH, METOIaMHU
Y METOJIbl UCKYCCTBEHHOTO MHTEIIJIEKTA [T KOMITBIOTEPHOTO MOJEIHPOBAaHUS U cpelaMH pPa3pabOTKU
peieHus npodeccuoHaIbHBIX 3a1a4, OpPOrpaMMHOIO  OOeclieueHHsl, NPUMEHSEMBIMH  IIpH

COCTaBIATH MIPAKTHUECKUE PEKOMEHJAINH 110 | pEeIIeHHH 33134 B CBOeH mpodeccHoHaIbHON 001acTH
UCTIOJIb30BAHUIO MTOJTYYCHHBIX PE3yJIbTaTOB

[MK-1 Crocoben kputnuecku aHanmsuposath  |[IK-1.1 CrnocoOGen HaxomuTh, aHATM3UpOBaTh W 00001IATH
COBpEMEHHBIE TIPOOJIEMbI TEXHIUUECKOH (hr3nky, |MHpOpMannio 00 aKTyalbHBIX pe3ylibTaTax HCCIICIOBAHUN B
CTaBUTH 33J]a4M U Pa3padaThIBaTh MPOrpaMMy  |00IaCTH TEXHUYECKON QU3NKU

WCCIIeJOBAHHS, BBHIOUPATH aIeKBAaTHBIE CIIOCOOBI
Y METOIbI PEIICHHS SKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX 33/1a4, HHTEPIPETHPOBATH,
NPEJCTABISAT U IPUMEHSTH ITOJy4YCHHbIC
pe3yabTaThl




[IK-2 Criocoben camoctositenbHO BeimonHATh  |[IK-2.1 Bnageer coBpeMeHHBIMH (QH3UKO-TEXHUYCCKUMHU
(U3MKO-TEXHUYECKHUE HayYHbIC UCCICIOBAHNS |METOAaMHU  TEOPETHYECKOr0 W IKCHEPUMEHTAIBHOTO
JUIS1 ONTUMU3ALNHU TTapaMEeTPOB OOBEKTOB U UCCIIeJOBAaHUS

MPOLIECCOB C HCIIOIB30BAHUEM CTaHIAPTHBIX U
CHenHaIbHO pa3paboTaHHbIX
WHCTPYMEHTAJIBHBIX U IPOrPAMMHBIX CPEICTB

[IK-3 Cnocoben popmynupoBats Texandeckue |[IK-3.1 3HaeT NpUHOUIBI COCTABICHHUS TEXHUYECKUX
3aJaHusl, pa3padareiBaTh U UCTIONb30BATh 3aJaHUi U TEXHUYECKON TOKYMEHTalUN

CpeICTBa aBTOMATU3aIMHU TP MIPOSKTUPOBAHUU
U TEXHOJIOTUYECKOH MOITOTOBKE MPOU3BOACTBA,
COCTaBIIATh HEOOXOAUMBIN KOMIUIEKT
TEXHUYECKOH TOKYMEHTaUN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs 0 AUCHHUILINHE (MOLYJII0)

B pesynbrare ocBOeHUS JTUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATh:
) ITocTynarel ¥ IPUHIMITEI CTATUCTUYECKON (PU3UKKM HEPABHOBECHBIX COCTOSIHUIA;
[] mocTynaTel ¥ NPUHLUITEI MaTeMaTHYeCKOro (hopmain3Ma GpakTalibHbIX MHOKECTB;
] OCHOBHBIE METOABI M TOAXOABI TeOpHH (PAa30BBIX IMEPEXOJOB MEPBOTO M BTOPOTO pOAA, BKIIOYAS
NpUOIIKEHHE  CpeIHero  (CaMoCOIVIaCOBAHHOIO) TMOJsS M NOCTPOCHHE 3aKOHOB  CKEHIIMHIA
(camorono0usi) Ha OCHOBE (popManM3Ma PEeHOPMAIN3AOHHOM TPYIIIIH;
(] METOJIBI IIOCTPOCHUS aHAJIOTUIl B TEOPHU CIIOXKHBIX CHCTEM;
[] momxombl M METOIbl TMOCTPOCHHS KOPPEIALUi, OTKIMKAa W (IIyKTyalOHHO-IHCCUIIALMOHHOM
TEOPEMBI;
[] moaxomel W METOABI TEOPHH CKeHIMHTra (camomomoOusi), BKIOYas 3PQeKT KOHEYHOro pa3mMepa
CHCTEMBI U Kpocc-0Bep P PEKTHI.

YMETb:
[) IlpuMeHATH TOCTYyJNaThl W NPUHIMIBl CTATUCTUYECKOH (HM3MKH W MareMaTHKH (paKTaibHBIX
MHOXECTB ISl U3y4YEHHsI 3aKOHOB MOBEJICHUSI MAKPOCKOIIMYECKUX CUCTEM;
[l TpUMEHSATh Ha TPAKTHKE MPUOIIKEHUE CPEIHEro (CaMOCOINIaCOBAHHOTO) TIOJISI M METOJBI
PEHOPMIPYIIIBI IPU peIIeHUH 3a1a4 Gu3uKu (GazoBbIX MEPEXOI0B MEPBOrO M BTOPOTO poAa Kak s
TEPMOAMHAMUYECKHX, TaK H JJISl CJIOKHBIX CHCTEM;
[l cTpouTh aHaJIOrHU (OTOOpaXKeHHs) MEXAY (QIIyKTyallMOHHBIM HOBEJCHUEM CIOKHBIX CHUCTEM H
3aKOHAMH TIOBEICHHS TEPMOIUHAMUYECKUX CHCTEM CTAaTUCTUYECKON (PH3HKH;
[ NPUMEHATh TMOAXOIBl M METOIAbl TEOPUH (Ha30BBIX NEPEXOJOB MPU HM3YyYCHUH KOPPESIIMOHHOTO
TIOBE/ICHUS ¥ OTKJIMKA CHCTEM Ha BHEILIHEE BO3/EHCTBUE B OKPECTHOCTH KPUTUYECKON TOYKH M TOUKU
CIIMHO/AITB;
] IpUMEHATh METOJIBI TEOPUH CKEHIIMHTA (CaMOIION00HS) UTS PEIICHUs TPAKTHUSCKUX 3a/1a4.

BIIAJICTh!

[J OCHOBHBIMH METOJAaMH MaTeMaTHYECKOrO ammapara CTaTUCTHYeCKOW (U3HKH, MaTeMaTHKH
(bpakTaJbHBIX MHOXKECTB, TEOpPHUU (ha30BBIX IEPEXOJO0B, TEOPHH KOPPEISIHMOHHOTO MOBEACHUS B
OKpPECTHOCTU KPUTUYECKOIN TOUYKM M TOYKH CIIMHOZAIb, & TAKKE TEOPUH CKEHIMHTa (CaMononoous);

[J HaBbIKaMM IPAKTMYECKOIO IMPUMEHEHUS TEOPETUYECKOTO aHaliu3a [yl IIOCTPOCHMS 3aKOHOB
MTOBE/ICHNS KOHKPETHBIX CIIOXKHBIX CUCTEM.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora




Koppemnsiun, OTKIIVK,
1 (IIyKTyallMOHHO-IMCCUITALIMOHHAS 4 6 5
Teopema.
2 Mogenb NepKOISIIHH. 4 2 5
3 PenopManuzanmonHas rpynna. 3 4 5
4 BepositHOCTD dumykTyaumit 2 2 5
5 CucreMa ¢ pa3pyIieHHuEM. 2 3 5
CKelnMHr-1oBeICHHE. O ekt
KOHEYHOI'O pasmepa CUCTEMBI.
6 Kpocc-oBep  sddexrs.  [omorennsie 4 4 5
GyHKIMM W pEeHOPMaJIN3allMOHHAS
rpymma KakK HUCTOYHUKHU
CKEIJIMHT-IIOBEACHUS.
7 Teopust (a30BBIX HEPEXOAOB MEPBOTO H 4 4 5
BTOpOro poxa. Mozaens M3uHra.
] dopmanuszm CTaTI/ICTqu(V:Koﬁ (buzuku 4 3 5
HEPaBHOBECHBIX COCTOSIHUH.
9 @®pakxTalbHBIE MHOXKECTBA. 3 2 5
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.
4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. Koppensuuu, OTKIHK, (QIIyKTyallMOHHO-IUCCUIIALIMOHHAS TEOpEeMa.

Koppensiiun B Mozenu M3uHra, BOCHPUUMYHBOCTD, (MIyKTYyallMOHHO-IUCCUIIALIMOHHAS TEopeMa.
Kakas BenmmumHa MOXET wurparb poib BocnpuuMumMBocTH? Korga TemnoeMKocTb SBiIseTCSs
BocripunMunBocThi0? Kpurepuii I'mu3Oypra. CpaBHEHHE BBINOJIHEHHS KPUTEPHUs AL CHCTEM C
OmDKHUM M JajdbHUM  B3auMonedcTBueM.  CucTeMbl € HEpKOJSIIMEH,  OTIIMYHE
KOPPEISIMOHHO-(DIyKTyallMOHHOTO TIOBEIEHUsS OT CHCTeM Kiaccuueckod ¢usuku. Koppensmun,
BOCHPUUMYMBOCTh KaK CPEOHHMI pa3Mep KIacTepoB, (IyKTyaMOHHO-AMCCHUIAIIMOHHAS TeopeMa.
CooTHouleHye TunepcKeiinara. Mozesns ¢ pa3pylieHueM, BOCIPUUMYHUBOCTb KaK TEIIIOEMKOCTb.

2. Mopaenb nepKoJSIuH.

SBnenust nepkossinuM B mpupoze. Ilepkomsiumst y3iaoB M mepkoisAnus cBs3ed. Buasl pemietok.
MukpokoH(pUTypanuu Kak MHKPOCOCTOSIHUSA. OpHOMEpHasl pelleTka, KPUTHYECKHUE WHJIEKCHI.
[epxonsimust kak (azoBeId mepexon BToporo pona. KsagpaTHas pemieTka, pelIeTOYHbIE 3BEpH.
Pemerka bere, xputnueckue wuHmaekchl. Ciy4ail NPOU3BOJBHON pEHIETKH, MPEATNOIOKEHHE O
pacmpeneneHnd  pa3MepoB  KJIacTepoB, KPUTHYECKHE HWHAEKCH. [pybocTh  cAenaHHOTO
MPEAONIOKEHNS, CKeHIIMHT-(QyHKINS paclpeeNIeHNs pa3MepoB KIaCTepOB, KPUTHUECKHE UHJICKCHI.

3. Penopmanu3zaiimoHHas rpymma.

[Toctpoenne peHopmanu3aunoHHON Ipynibl. DukcupoBaHHble TOukK PI. VYiydiieHwe TOYHOCTH
npenckasanuii PI.

OrpybOnenne kak mnpeoOpazoBanue mnonobms. CoxpaneHune Mojenu u moBeneHus. CooTBETCTBHE
MUKPOKOH(UTYpanuii Kak akCHOMaTHKa, COXpaHEHHE BEpOsITHOCTEH Kak cienctBue. OpHOMEpHas 1
nByxMmepHast Mozaenb M3unra. OnHoMmepHas M AByXMepHas nepkossiuusa. OpgHOMepHas cucTeMa ¢
paspyuenuem. [IpeobpazoBanue nosneBbix napamerpoB. IIpeoOpasoBanue KOPPEIsSIUOHHON JIMHBI.
[IpeobpazoBanne kputndeckoii Touku. DukcupoBanueie Touku PI. Tlowemy PIT maer nwmmb
npuOIMKeHHbIE pe3yabsTaTsl? Kak yydimuTh TOYHOCTD Pe3yNIbTaToB?



4. BeposiTHOCTD QUTyKTYyarmii

Pacnipenenenue BeposiTHOcTed ansi Guykryanuii napameTpa mopsiaka. OKpecTHOCTH KPUTHYECKOH
TOYKM M TOYKH CIMHOAAIb, PACXOIMMOCTb (UIYKTyallMid BBUAY PacXOAUMOCTH BOCHPHUUMYHMBOCTH.
Beicimine mpou3BoiHBIE pacHpenesieHUs BEPOSTHOCTEW KaK BEJUYMHBI, ONpPEIEIAIOLIME pa3Iuydus
($a30BBIX TMEPEXOAOB TMEPBOTO H BTOporo poxaa. Kakas BeauuuHa SBISETCS «HUCTUHHON»
BOCIPUUMYHBOCTBIO JUISI CUCTEM C pa3pyLIeHUEeM?

5. Cucrema ¢ pa3pylIeHUEM.

Ancambnp moctostHcTBa JAedopmariii. AHcamOllb TIOCTOSHCTBA HaNpsDKeHHWW. PazpyiieHue Kak
¢dazoBbii mepexon. CnuHopmanbHOE 3aMeaieHue. KojuuecTBeHHas XapaKTEpUCTHKA pa3pyLICHHS.
Moenps mydka BOJOKOH. MHKpPOKOHGUTYpallMl Kak MHUKPOCOCTOsSHHs. Mojaens npu € = const,
s dexTrBHas Temreparypa. Moxaenb npu ¢ = const, pa3pylieHue Kak (a3oBbIid Hepexod MEpBOTO
poza, 3aMeJIeHue CIIMHOIAb.

6. Cketinuar-noenenue. DPpdexr koneuHoro pazmepa cucreMbl. Kpocc-oBep addekrsi. [oMorenHbie
(GYHKIMK ¥ peHOPMAaJIH3allMOHHAs TPYIa KaK HCTOYHUKHU CKEHITMHT-TTIOBEICHUSI.

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

IT'omorennbie (yHKuuU. CKEWIMHT-QYHKIMM CHUCTEM C NEPKOJSIIHEd W MarHUTHBIX CHCTEM.
CrnaxuBaHue CHHIyasipHOCTe. Oddekr KoHeuHoro pasmepa cucrembl. IllupuHa 30HBI
BO3HHKHOBEHUS nepkoysiin. Kpocc-oBep addexrsl. OnacHbie nepeMeHHbie. [oMoreHHbIe (pyHKINU
Kak HanOosee oOmmii hopManusM siBIeHH CkeiunHTa. PeHOpManu3anoHHast rpynmna Kak HCTOYHHK
CKCWJIMHT-TIOBEICHHSI.

7. Teopus a3oBBIX IEPEX0J0B NEPBOTO U BTOpOro poaa. Moxaens M3unra.

Mogens U3wmHra c B3auMONIEHCTBHEM OMKalmux cocefeil. bmwkHW W JalbHUNA TOPSIOK.
[Mpubnuxenne cpeaHero mojis Kak npeHeOpexeHue (uykryarusiMu. Teopust (a3oBbIX TMEpexooB
Jlannay. [loBenenne paBHOBECHOH U HEpaBHOBECHOM cBOOOnHOM 3Hepruu. IloTeHunansHbIi 6aprep,
KPUTHYECKUH 3apoxblml. MeractabunbHele cocTostHMsA.  Kputnueckas Touka. CrnmMHOAATb.
AHTHEppPOMarHeTHKH.

8. dopMai3M CTaTUCTUIECKON (PM3UKHM HEPABHOBECHBIX COCTOSHUM.

MukpococTostHuS M (UIyKTyalud.  BepoATHOCT ~ MHUKPOCOCTOSHMA U (pIyKTyauuu.
Jlorapugmuueckasi TOUHOCTb, IOYEMY CTAaTCyMMa paBHa CBOeMYy HauOoJblneMy ciaraemMomy? Beibop
CBOOOJIHON YHEPTrUM TEPMOCTATOM, MOXKET JIM CHCTEMa IOBIUATH Ha 3TOT BhIOOp? BeposTHOCTH
¢uykryaunn. Hanbonee obiee onpeaeneHne 3HTPONUM U cBOOONHOM 3HEpruu. CBsi3b CBOOOIHON
SHEpruH W BeposTHOcTH. YacTuuHble crTarcymMmbl. BepositHocth [uO0ca—bonbiiMana kak
pacnpenenenue cBo00AHOM sHeprun. OIyKTyalu Kak HHCTPYMEHT HCCIIe0BaTeNsl.

9. @pakranbHble MHOXKECTBA.

JeTepMuHnCTHYECKHE u CTOXaCTHYECKHE (dpakransl. Camoaddunnsie (dpakransl.
Opaxkranbl-iepeBbs. MynbTH(PaKTAIBL.

CeMHHApHI.

BeperoBas nuHUS AHDIMM Kak croxacTuueckudd Qpakran. Tpuagnas xkpuas Koxa kak
neTepMUHUCTHYecKUl aHajor. dpaxranpHas pazMepHocTb. OmnpeneneHue pazMepHOCTH METOJOM
nozpcuera KyOoB. CKEHIMHI Kak METOZI OIpeAeieHus pasMepHocTH. Ilpumeps! ¢paxrasnos.
Camoaddunnsie ¢ppaxransl. Opakranbl-gepeBbs. [ eoMeTpuieckoe 0CHOBaHKUE MYyJIbTH(paKTana.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



Heo0xonnmoe ob6opynoBaHue 1uis JIEKIUKA U MPAKTUUECKUX 3aHATUN: T0CKa, MeJ, Tpsmnka. JKenarenbHa
3aMEHa MEJIOBBIX JIOCOK Ha MapKepHbIE, a TAKXKe MIPUMEHEHHE MYJIbTUMEAUHHOTO 000py10BaHHS
(mpoexTop) ISt MydIed OpraHu3aluy JEKIHH.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Craructuueckas ¢pu3nka cloXKHBIX cucteM: OT QpakTaioB A0 CKeWIHHT-oBeaeHus [ Teker] : [yueO.
nocobue st By3oB] / C. I. Abaumos .— M. : IUBPOKOM, 2012 .— 392 c.
2. Teopernueckas ¢usuka [Tekcr] : 8 10 T. T. 5, U. 1 : Cratuctuueckas usuka : yued. mocobue s
yu-toB / JI. JI. Jlanmay, E. M. JIucdmm ; nox pen. JI. I1. ITuraeBckoro .— 5-e u3j., crepeotuin. — M. :
®uzmariut, 2001, 2002, 2005, 2010 .— 616 c.
3. Jlekuuu o craructudeckoit gusmke [Tekct] : yued. mocodue st By3os / JI. A. Makcumos, A. B.
Muxeenxkos, U. S. [Tonmumyk ; M-Bo oOpa3oBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (roc. yH-T .—
M. : MOTH, 2011 .— 328 c.

JomnonHurensHas aureparypa

1. Jlextuu o cratuctudeckont pusuke [Tekct] : yued. mocodue s By3oB / JI. A. Makcumos, A. B.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

http://lip.mipt.ru/catalogue/ Dnexrponnas oubmuoreka MOTU
9. MeTonnueckue yKa3anus 1J1si 00y4al0UIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsI)

1. JlomamrHee 3amaHue. JlomamiHue 3amaHus HM3IAIOTCS CIICUATbHBIMH BBITYCKAaMH B (opMme
METOJMUYECKUX TMOCOOMH Al MHAMBUAYAIbHOM pa3gadd CTYyACHTaM, a TAKXKe «BBIKJIAJBIBAIOTCS» Ha
caiit kadeapsl.

2. 3ammTa KypcoBOi pabOTBI, TeMma KOTOPOW BBIOMpAETCS CTYIEHTOM CaMOCTOATENLHO U3
MPEATI0KEHHOTO JIEKTOPOM CIHCKA (WJIN BBIAAETCS JIEKTOPOM) TI0 HCTEUESHUH NIEPBOTO MECALA 3aHATHH.
3. B mogepkky yueOHO-METOAMYECKOTO 00ECIIEUeHUSI CAMOCTOATENBHOM pabOThl CTYJICHTOB JIEKTOPOM
n3/1aHa OJHOMMEHHAS C KypcoM MOHOTpadusi, IMEIOIIAsCS B HATMYUH B OMOIHOTEKE HHCTUTYTA.

C nenpio peroiaBaHus Kypca JIEKTOPOM pa3paboTaHO METOUIECKoe ITocooue (MoHorpadus).

ITpu mpOXOKIEHUM KOHTPOJIBHOM pabOThI M cladye 3K3aMeHa CTyAEHTaM pa3pelIaeTcsi MOJIb30BaThCs
JUTEPaTypoOi, TOCKOJBbKY 3aJadyd U BOMPOCHl CPOPMYIMPOBAHBI TAaKUM OOpa3oM, YTO TPeOylOT He
3ay4uBaHUs, HO IOHUMAaHUS IpEeAMETa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay

Kypc: 1

KBaJU(PUKAHA: 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

Kon 1 HanmMeHOBaHUE KOMIICTEHIIUH WNHAMKATOPBI JOCTHIKEHHSI KOMIIETCHIIN
OIIK-3 Cnocoben onpenenuts ¢pusnveckyro, |OIIK-3.1 CnocobeH mpoBoauTh aHanu3 mpolieM W 3ajad,
€CTECTBEHHOHAYYHYIO CYIIHOCTB IPOOIIeM, BO3HHKAIOMIUX NpU padore B oOmacTu npodeccuoHaIbHON
BO3HHUKAIOIINX B X0/I¢ PO eCCHOHATIBHON AeSATEeIBHOCTH

JIEATEIbHOCTH, IPOBECTU UX KaYECTBEHHBIN U
KOINYECTBEHHBIN aHAIN3

OIIK-5 CriocobeH ocBanBaTh U IPUMEHSTh OIIK-5.1 Bnageer COBPEMEHHBIMU
COBpPEMEHHbIEC (DU3UKO-MaTeMaTHYECKUE METObI | pACIETHO-TEOPETUIECKUMHU METO/IaMH, METOIaMH1
Y METO/Ibl UCKYCCTBEHHOTO MHTEIIJIEKTA IS KOMITBIOTEPHOTO MOJEIHPOBAaHUS U CcpelaMH pPa3pabOTKU
peieHus npodeccuoHaIbHBIX 3a1a4, OpPOrpaMMHOIO  OOeclieueHHsl, NPUMEHSEMBIMH  IIpH

COCTaBIIATH MPAKTHUECKUE PEKOMEHJAINH 110 | PEeIIeHHH 33134 B CBOeH mpodeccuoHaIbHON 001acTH
UCTIOJIb30BAHUIO MTOJTYYCHHBIX PE3yIbTaTOB

[MK-1 Criocoben kputnuecku aHanmsuposath  |[IK-1.1 CrnocoOGen HaxomuTh, aHATM3UpOBaTh W 00001IaTH
COBpEMEHHBIE TIPOOJIEMBI TEXHIUUECKOH (hr3nKky, |MHpOpMannio 00 aKTyalbHBIX pe3ylbTaTax HCCIICIOBAHUN B
CTaBUTH 33J]a4M U Pa3padaThIBaTh MPOrpaMMy  |00IaCTH TEXHUICCKON QPU3NKU

UCCIIeJOBAHHS, BHIONPATh aIeKBAaTHBIE CIIOCOOBI
Y METOIbI PEIICHHS SKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX 33134, HHTEPIPETHPOBATH,
NPEJCTABISAT U IPUMEHSTH ITOJy4CHHbIC
pe3yabTaThl

[IK-2 CnocoGen camoctositensHO BeimonHATh  |[IK-2.1 Brnageer coBpeMeHHBIMH (H3UKO-TEXHUYECKUMHU
(bU3MKO-TEXHUYECKHE HayYHbIC UCCICOBAaHUA |METOAAMH  TEOPETHYECKOTO M 3KCHEPHUMEHTAIbHOIO
JUISL OITUMU3ALMH [TaPaMETPOB OObEKTOB U HCCIIEeIOBaHUS

IIPOLIECCOB C UCII0JIb30BAHUEM CTAHJAPTHBIX U
crennaIbHO pa3paboTaHHBIX
HUHCTPYMEHTAJIbHBIX U [IPOrPaMMHBIX CPEICTB

[IK-3 CnocobGen popmynupoBats Texundeckue |[IK-3.1 3HaeT mnpuHUMIBI COCTaBICHHUS TEXHUYECKUX
3a7aHus, pa3padaTeIBaTh U UCHOIB30BaTh 3aJaHUH U TEXHUYECKOHN TOKYMEHTalluu

CpEICTBA aBTOMAaTHU3alMK NIPU MPOEKTUPOBAHNN
U TEXHOJIOTMYECKOH MOIrOTOBKE IPOU3BOACTBA,
COCTaBJISITh HEOOXOAUMBIM KOMIUIEKT
TEXHUYECKOH TOKYMEHTalUU

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3ydeHuss IUCHUIUIMHBI «PaBHOBECHAsi CTaTUCTHYECKAas MEXaHUKA CIIOXKHBIX CHCTEM)
00yJaroIuiics JOKeH:

3HATH:
) ITocTynarel ¥ IPUHIMITEI CTATUCTUYECKON (PU3UKKM HEPABHOBECHBIX COCTOSHUIA;
[] mocTynaTel ¥ NPUHLUITEI MaTeMaTHYECKOro (hopMain3Ma GpakTalibHbIX MHOKECTB;
] OCHOBHBIE METOABI M TOAXOABI TeOpHH (PAa30BBIX MMEPEXOJOB MEPBOTO M BTOPOTO pOAA, BKIIOYAS
NpUOIIKEHHE  CpeIHero  (CaMoCOIVIaCOBAaHHOIO) IOJsS M HOCTPOCHHE 3aKOHOB  CKEHIIMHIA
(camorono0ust) Ha OCHOBE (popMaTM3Ma PEeHOPMAIN3AOHHOM TPYIIIIH;
(] MeTOJIBI IIOCTPOCHUS aHAJIOTUIl B TEOPHU CIIOXKHBIX CHCTEM;
[] momxombl M METOIBl TMOCTPOCHHS KOPPEIALUi, OTKIMKa W (IIyKTyalOHHO-IHCCUIIAMOHHOM
TEOpEMBI;
[] moaxomel W METOABI TEOPHH CKeHIMHTra (camomomoOusi), BKIOYas 3PQeKT KOHEYHOro pa3mMepa
CHCTEMBI U Kpocc-0Bep P PEKTHI.

yMeThb:



[J IlpuMeHSTHh MOCTYyJAaTbl M NPUHLMIBI CTAaTUCTHYECKOM (M3MKM M MaTeMaTHKH (PaKTaJbHBIX

MHOXECTB Ul U3yUSHHsI 3aKOHOB IIOBEJCHUSI MAKPOCKOIIMYECKUX CUCTEM;

[J OpUMEHSTh Ha MpakTHKE MNPHUOIMKEHHUE CpeaHero (caMoCOIIacOBaHHOTO) MOJS U METOIbI

PEHOPMIPYIIIBI TIPH PEeIICHUU 3a7a4 (U3UKH (Pa30BBIX MEPEXOIO0B MEPBOTO U BTOPOTO poja Kak Jyis

TEPMOANHAMHYECKHUX, TaK U JJIS CIOKHBIX CHCTEM;

[l cTpouTh aHanoruu (OTOOpakeHHs) MEXAy (IyKTyallMOHHBIM IIOBEICHMEM CIOXKHBIX CHCTEM H

3aKOHAMU MOBEACHUS TEPMOANHAMUYECKUX CHCTEM CTaTHCTUYECKOHN (PHU3HKH;

[l IpUMEHATh MOAXOABl M METOAbl TEOPHH (ha30BBIX IMEPEXOAOB IPU H3YUYEHHH KOPPEISILMOHHOTO

MTOBE/ICHNS U OTKJIMKA CHCTEM Ha BHEIIHEE BO3ACHCTBHE B OKPECTHOCTH KPUTHUUECKON TOUKH U TOUKH

CIIMHOZAJIb;

[J mpUMEHSATh METOJbI TEOPUU CKEHITMHTa (caMOnomo0us1) sl peIeHHs] MPaKTHYECKUX 3a/1ad.
BJIaJeTh:

[J OCHOBHBIMH METOJAaMH MaTeMaTHYECKOrO ammapara CTaTUCTHYECKOW (U3HKH, MaTeMaTHKH

(dpakTaJbHBIX MHOXKECTB, TEOpPHUU (Da30BBIX IEPEXOJO0B, TEOPHH KOPPEISIMOHHOTO MOBEACHUS B

OKpPECTHOCTU KPUTUYECKON TOUYKM M TOUKH CIIMHOZAIb, & TAKXKE TEOPUH CKEHIMHTA (CaMonono0us);

[J HaBbIKaMM IPAKTMYECKOIO IMPUMEHEHUS TEOPETUYECKOTO aHaiu3a [yl IIOCTPOEHMS 3aKOHOB

MTOBE/ICHNS KOHKPETHBIX CIIOXKHBIX CUCTEM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY 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.



