MHHNCTEPCTBO IIPOCBEULE IS
POCCHICKON OEAEPALINN

QEJAEPAJILHOE
FOCYAAPCTBEHHOE BIO/UKETHOE
OBPA3OBATE/IBHOE YUPEKIAEHHE BRICHIENO OBPATOBATIIS
«IVIAHCKHI FOCY AAPCTBEHHBIT ITEAAT OFIMECKIT Y HHBEFCITE 1
(PTBOY BO « TV »)

Crpyxrypuoe noapasienenne us ECTECTBEHHLIX HAVK
Kadenpa Guonornn

I"aspuk C.1O.
:0 ‘:’( r.

[Npunoxkenne k paboueii nporpamme yueGHON AUCLMNITHHBL

OOHJ OUEHOYHLIX CPEJACTB
A5 NPOBEACHHA TEKYHIETo KOWTPOIS 1 HPOMEAY TOMNOIN 411 eC 1
00YHAIOWMXCS DO ANCHHILNIE
BHOMETPHS 1 MOJEJHPOBAHUE BHOJOIMYECKHX
NPOLECCOB

[To nanpasiennio noarorosgn 06.04.01 buonorns

[Mpoduns noarorosku BropaziooSpazie i pecypebl IUBOTHOTO I PACTHTEALHOIO
MHpa

Ksanudukauma BeIMyCKHHKA MArHCTP

Mopma obyueHns ouHas

Kype 1

Pazpaboruux
A c.-X. HayK, npod. Mensenes A.1O.

3asenyommit xadreapoit Guonoring

& oML Boarna LB
[porokon 27 0F

« 43 » of 2028 r.

Jyranck, 2025



1. MACHOPT ®OHJA OHEHOYHBIX CPEIACTB

1.1. O61acTh NpUMEHEeHUA
®onyg oneHouHbx cpeactB (POC) — HeoThemiieMas YacThb padoueit
nporpaMMbl  JUCHMIUIMHBI  (Moayis)  «buomerpuss u  MoJelupOBaHHE
OMOJIOTHMYECKHX TIPOLIECCOB» MW TMpeaHa3Ha4eH I KOHTPOJS HM  OICHKH
00pa3oBaTeNbHBIX JOCTHKEHUN CTYJACHTOB, OCBOMBIIUX MPOTpaMMy JUCHUTLIAHbI

(Momyns).

1.2. Heau u 3agaun GoHIA OLIEHOYHBIX CPEICTB

Henp @®OC — yCTaHOBUTHh COOTBETCTBUE YPOBHS  IOJATOTOBKH
obOyuatomierocs TpeboBanus PI'OC BO — wmarucrtparypa 1O HampaBiIEHUIO
noarotoBku 06.04.01 buosorus, yTBEpKISHHBIM NMPUKa30M MUHUCTEPCTBA HAYKHU
u BeIciiero oOpazosanusi Poccuiickoit @eneparuu ot 11 aBrycra 2020 Ne 934 u
[IpodeccuonanbHbIM CTaHAAPTOM, YTBepkAeHHBIM [Ipukazom MuHucrepcTBa
Tpyna W coluanbHOW 3ammuThl Poccuiickoit ®eneparmm «O0 yTBEpKIeHUU
npodecCuoHaTbHOTO cTaHAapTa» oT 18 okTsi0ps 2013 . No 544H.

1.3. Ilepeyenb KomMneTeHU Ui, GOpMHUPYEMBIX B IIpoLecce 0CBOCHUS
OCHOBHOI Mpo¢deccHOHATBLHOI 00pa30BaTEIbHOI POrPAMMBI
[Ipouecc ocBoeHMs  AMCUMIUIMHBI — HalpaBieH Ha  (OpMUpPOBaHUE
CIEAYIOIMX KOMIIETEHIIMI U MHAUKATOPOB UX JOCTUKEHUS:

Kox no ®I'OC BO \ NHaukaTop 10CTHKEHUS

O6mmenpodeccHOHATbHBIC

OIIK — 8 - coco6en ucnonp3zoBat] OIIK-8.1. 3HaeT mnpuUHOUNBI pabOTBI COBPEMEHHOM
COBPEMEHHYIO HCCIIEJ0OBATEIbCKYH HCCIEOBATEILCKON ammapaTypbl W BBIYHCIUTEIBHOM
anmaparypy ¥ BBIYUCIUTEIbHYHK TEXHUKU;

TEXHUKY U1 pemennj OIIK-8.2. Ymeer BbiOpaTh HEOOXOIUMYIO AJIs pEIICHUS
VMHHOBAIMOHHBIX 3aj1a4 | IpodecCHOHATBHBIX 3aj1a4 COBPEMEHHYIO
po¢ecCUOHATILHOMN eATeIbHOCTH| UCCIEA0BATEIbCKYIO aNnapaTypy MU BBIYMCIUTEIbHYIO
TEXHHUKY;
OIIK-8.3. Bnaneet HaBbIKaMU HCIOJIL30BAHUS
COBPEMEHHON  MCCJIENOBATENILCKOM  amnmapaTypel U
BBIYUCIIUTEIIBHON TEXHUKH JUIsl pelieHus
MHHOBALMOHHBIX 3aja4 B npoQeccuoHaIbHOM
JEATEIIBHOCTH.
[TpodeccronanbHbIe

I[IK — 2 — cnocoben nmpumeHnsarts | [IK-2.1 3HaeT TeOpETHYECKYIO OCHOBY, METOJOJIOTHIO U
METOJINYECKUE OCHOBBI | MeTO/IBI UCCIIEIOBAHUS B BRIOPAHHOM 00NIacTu;

NPOCKTUPOBAHKS,  BBINONHEHUS | [TK-2 2
MOJIEBBIX u  1abopaTOpPHBIX
OHMOJIOTHYECKUX, DKOJOTHYECKHX

HUCCJIEAOBAHUN W HCIOJBL30BATH
COBPEMEHHYIO  ammapaTrypy H [1K-2.3 BnageeT HaBBIKAMH MPUMEHEHUS METOIUYECKUX

yMeeT BBIOpaTh  METOJAMYECKHE  OCHOBBI
MPOCKTUPOBAHMS,  COBPEMEHHYIO  ammaparypy u
BBIUHCITUTENbHBIE KOMIUJIEKCHI;

BBIUMCIIUTEIbHBIE KOMIIJIEKCHI B | OCHOB IPOCKTUPOBAHUA U HMCIIOJIb30BAHUA COBpeMeHHOﬁ
JA(SAI520,€ OLCHKH COCTOSAHUA




OKpYXaIIel MPUPOJAHON Cpebl
u BOCCTAaHOBJICHUS ee
OropecypcoB.

anmnaparypbl
BBIMIOJIHEHUU T0JIEBBIX U J1AOOPATOPHBIX OMOJIOTHYECKHX,

SKOJOTHYSCKHUX MCCIICIOBAHMIA.

W BBIYHMCIUTCIIBHBIX KOMIIJICKCOB

pH

1.4. Jransl opMuUpOBaAHUS KOMIIETEHLMII M CPe/ICTBA OLlEHMBAHUS YPOBHA UX
chopmupoBaHHOCTH

Jranbl (OPMUPOBAHUS KOMIIETCHIIH I

Komnerenuuu

KoHTpo1bHO-0LIEHOYHBIE
cpeacTBa / cnocod
OlLICHMBAHUSA

Tema 1. OcHoBbl MoaenupoBanus. [lonstue
Mozenu. Tumsl  Mopeneidl.  Crpykrypa
Mozenu. TpeGoBaHus, HperbABISEMBbIE K
MOJIETISIM.

OIIK-8, TIK-2

YCTHBIN OIIPOC;

Tema 2. Knaccuduxamus  Mozenei.
Knaccudukanus Moneneil mo Ha3Ha4EHHUIO.
Knaccudukanus Mopeneil mo xapakrepy
B3aMMOOTHOILIEHUI co cpenou.
Knaccupukauus moneneit mo HpUYMHHOM
00yCIJIOBJICHHOCTH. Knaccudukanus
MOJEJIEN 0 METOA0IOTUY IPUMEHEHUSI.

OIIK-8, TIK-2

YCTHBIH ~ ONpPOC;  BBINOJIHEHUE
MPaKTHYECKUX paboT;

Tema 3. OCHOBHBIE 3Tanbl KOMIIBIOTEPHOTO
MonenupoBaHus. [locTaHoBKa 3amayu U
aHanm3 00BeKTa MOJICTUPOBAHHUSL.
Pazpabotka (dopmanuzanus © CHHTE3)
monenu. llpoBelneHHEe  KOMIIBIOTEPHOTO
JKCIIepUMeHTa.  AHalu3  pe3yJIbTaToB
MOJICTUPOBAHHSIL.

OIIK-8, I1K-2

YCTHBIA  ONPOC;  BBHINOJHEHHE
MpaKkTHYECKUX paboT;

Tema 4. OCHOBEI HUMHUTAIIMOHHOTO
MOJICTTUPOBAHUSA. OcobeHHOCTH
MMHUTAMOHHOr0 MoaenupoBanus. [Togxoasr
K UMHUTAIIMOHHOMY MOJISJTUPOBAHUIO.

OIIK-8, [1K-2

YCTHBI  ONPOC;  BBHIMOJIHEHHE
MpaKTHYECKUX paboT;

Tema 5. IIporpammusie cpeasbl
MOJENUPOBaHMs. XapaKTEPUCTHKA CHUCTEM
MMHTAllHOHHOT O MOJEITUPOBAHUS.
VYHuBepcaibHas MMUTALMOHHOTO
MOJIEJTUPOBAHUS. MonenupoBanue
OMOJIOrNYEeCKHX MTPOLIECCOB.

cpena

OIIK-8, TIK-2

YCTHBI  OIPOC;  BBINOJIHEHUE
IIpaKTHYECKUX padoT;

IIpomexxyTouHas arrecTanus

OIIK-8, TIK-2

9K3aMeH (YCTHBIH)

1.5. Onucanue nokasareseil GopMUpPOBaHUS KOMIIeTEHIUI

Koa xommereHumnu

Ilnanupyemble pe3yabTaThl 00y4eHHs (I0KA3aTeH)

OIIK - 8 3HATH: CII0COOBI

MIPUEMBI

MOJYYCHHUS] HOBBIX 3HAHUW C HCIOJb30BAHUEM
MH()OPMALIMOHHBIX TEXHOJOTUM; METOJOJIOTHIO, KOHKPETHbIE METOJbI U
Hay4YHO-HCCIIEIOBATENBCKOM  paboOThl ¢

HUCIIOJIB30BAHUECM




COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOIHH, HEOOX0JUMbIE 1J11 OCBOCHUS
JUCHUIUIMH TPO(eCcCHOHATBHOTO IMKIIAa; HOBbIE METO/IbI HCCIIEJOBAHMS U
KOMIIBIOTEPHBIE TEXHOJIOTHU JUIsl cOopa W aHajau3a OHOJOTHYECKOM
uHpopManuu.

yMeTb: CTPOMTh MaTeMaTHYECKUe U  KOMIBIOTEPHbIE  MOJAEIH
OMOJOTMYECKUX CHUCTeM; paldoTaTh C pa3IUYHBIMH HCTOYHUKAMU
uH(pOpMallMK, HCIONB3Yyd pasHble (opMbl paboOTBl ¢ Hay4yHOMU
JUTEepaTypol, COCTaBIATh OuOiHOrpaduyueckuil CHHCOK, MPUMEHSThH
TEOpeTUYECKHE 3HaHHWs MO MeTojaM cOopa, XpaHEHHUs, oOpabOTKu U
nepegaud  OWonmormdeckoi  mHQopMamMM ¢ HCHOJIB30BAHUEM
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOIHH.

BJAa/leTh: METOJlaMH MaTeMaTU4YeCKOTO MOJECIHUPOBAHUS Ui pEIeHUs
npodeccuoHalbHBIX  3a]ay; COBPEMEHHBIMH KOMIIBIOTEPHBIMU
TEXHOJIOTUSAMH IIpH cOope, XpaHEeHHH, 00paboTKe, aHalU3e U Iepeaaye
Ounosiornueckoi nHpopManuu

I1IK-2

3HATh: MPaBWIA MMOCTPOCHHUS WUMHUTAIMOHHBIX MOJEICH IS peIIeHUs
JKOJIOTMYECKMX 3aJay; [paBWIa MPOTHO3UPOBAHUSA CHUTyallMid B
OMOJIOrHYeCKHX COOOIIEeCTBAX;

yMETL: HpI/IMeHSITB 3HAHUSA KOMHBIOTepHBIX TCXHOJ’IOFI/Iﬁ B 6I/IOJ'IOFI/II/I,
MOJICJIMPOBAHHUS U MPOTHO3UPOBAHUS HA MPAKTHKE;

BJaJieTh: 0a30BbIMH MPUEMAMKM HM3YUYCHHS W aHAIHM3a JIUTEPATyPHBIX U
MaTCHTHBIX HKWCTOYHHMKOB, OpraHu3allMd HAy4YHBIX I/ICCHC,Z[OBaHI/II‘/JI C
HCIIOJIb30BAHUECM I/IH(l)OpMaIII/IOHHI)IX TCXHOHOFI/IP'I; HaBbBIKaAMHU pCHICHI/ISI
HayYHBIX 3aJ1a4 C MPUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA.

1.6. KpuTepuu onieHUBaHUSI KOMIIETEHI[HI HA Pa3HbIX dTANaxX UX (opMHUPOBAHUSA

CucreMma oneHUBaHUs Y4eOHBIX TOCTHKEHHI CTY/ICHTOB

04HO¥ (popMBbI 00yUeHHUs

Buj yueOHoii pa6oThl KoanuectBo 6a/L10B
BrInosTHeHNE MPAKTHYECKUX padOT M YCTHBIC OTBETHI 32
CamocrositenbHas pabora 23
KontposbHas pabora 5
DKk3aMeH 40
Hroro 3a cemectp: 100

HakonurteabHas cucTeMa OLleHUBAHNA dK3aMeHa o 100-0aauanHoi mkaJae

YeT1pipexoaJi- 100- ByxBeHHas mkaJjia, coorBercrByiomas 100-6aaibHOM mKkaJe
JbHAsl CHCTeMa (0a/IbHAS
OlLleHUBAHUS mKaJjia
IK3aMeHa
OTnuano 90-100 | A — OTIMYHO — TEOPETHYECKOE COJIEpP)KaHHE Kypca OCBOCHO
MOJTHOCTBI0, 03 TP0OEesIoB; HEOOXOAMMBIC MPAKTUUECKHE HABBIKU
paboTBl ¢ OCBOCHHBIM MaTepuaioM C(HOPMHPOBAHBI;, BCE
MpEeIyCMOTPEHHBIE MPOTpamMMoil 00ydeHHs ydeOHbIe 3aJaHUs
BEITIOJTHEHBI, KAU€CTBO WX BBITIOJHEHHUS OIEHEHO YHCIOM OalljioB,
0JIM3KUM K MAKCUMAJIBHOMY
Xoporio 83-89 |B — o4cHB XOPOIIO — TEOPETHUECKOE COACPkKAHUE Kypca OCBOCHO

MOJIHOCTBI0, 0€3 Mpo0OesIoB; HeOOXOANUMBbIE MPAKTUYECKUE HABBIKU
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paboThl C OCBOEHHBIM MAaTEPHAJIOM B OCHOBHOM C(OPMHPOBAHBI;
BCE MPEIyCMOTPEHHBIE MPOrpamMMoil 00ydeHHs ydeOHbIE 3aJaHus
BBHIMIOJTHEHBI, KAYECTBO BBIMTOJIHEHUSI OOJBIIIMHCTBA U3 HUX OIEHEHO
YUCJIOM OaJNIOB, OJIM3KMM K MAaKCHMaJIbHOMY

Xoporio 75-82 C — Xopoiio — TEOpeTHYECKoe CoAepKaHUue Kypca OCBOEHO
MOJHOCTBIO;  HEKOTOPbIE  MPAKTHYECKHE  HaBbIKU  pabOThI
C OCBOGHHBIM MaTepuaioM C(HOPMHUPOBAHBI HEJOCTATOYHO; BCE
MPEyCMOTPEHHBIE MPOrpaMMON OOy4YeHUs ydeOHBbIC 3adaHus
BBITIOJTHEHBI, KAauyeCTBO BBIIIOJIHEHUS HU OJHOTO W3 HUX HE
OIICHEHO MHUHHMMAJIBHBIM YHCIIOM OaJllIOB, HEKOTOPBIC BHJIbI
3a/IaHH BBINOJHEHBI ¢ OMIMOKaMU

VYnosnerso- 63—74 D — yJoBIETBOPUTENBHO — TEOPETHUYECKOE COJEp:KaHUE
PUTEIBHO IUCHUIUTMHBL  OCBOGHO YaCTHYHO, HO MpoOENnsl  HE HOCST
CYLIECTBEHHOTO XapaKTepa; HeOOXOIUMbIE TPAKTUIECKUE HABBIKU
paboThl ¢ OCBOEHHBIM MaTE€pUaJIOM B OCHOBHOM C(OPMHUPOBAHBI;
OONBIIMHCTBO  NPEAyCMOTPEHHBIX  IpPOTrpamMMoil  oOyueHus
yu4eOHBIX 3aJaHUil BBIIOJIHEHO, HEKOTOpbIE U3 BBINOJIHEHHBIX
3aJJaHMi, cofepkKaT OUMOKU

Y aoBneTBo- 50-62 E — mocpeacTBeHHO — TEOPETHUECKOE COJIEPKAHNE Kypca OCBOEHO

pHUTEIBHO YaCTUYHO,  HEKOTOpble  MpPaKTHYEeCKHe  HABBIKU  pabOTHI
HEe CPOPMUPOBAHBI, MHOTHE MPEAYCMOTPEHHBIE MPOrPAMMOI
0o0yueHuss yd4eOHbIE 3aJaHUS HE BBINOJHEHBI JHUOO Ka4eCTBO
BBITIOJTHEHUSI HEKOTOPBIX W3 HUX OIGHEHO YHUCJIOM 0aslios,
OJIM3KUM K MUHHUMAJIBHOMY

Heynosnerso- 21-49 FX — HeyoBJIETBOPUTETEHO — TEOPETUUYECKOE COACPIKAHUE Kypca
PUTEIBHO OCBOCHO YaCTUYHO; HEOOXOIUMBbIC MMPAKTUICCKUE HABBIKH PAOOTHI
HE C)OPMUPOBAHEI, OOJIBIINHCTBO MpeayCMOTPEHHBIX

nporpaMMoii oOydeHHs! Y4eOHBIX 3aJaHHi HE BBIOJHEHO JH00
KayeCTBO MX BBIMOJIHEHHS] OI[EHEHO YHCIOM O0auioB, OIU3KUM
K MUHHUMaJIbHOMY; TIpU JIOTIOJHHUTEIBHOH  CaMOCTOSTEIBHOU
paboTe HajJ MaTepHuasoM Kypca BO3MOKHO MOBBIIICHUE KauyecTBa
BBINOJIHEHUS YUSOHBIX 3aJaHUN

Heynosnetso- 0-20 F — HEyIOBJIETBOPUTEITHLHO — TEOPETHUECKOE COJACpIKAHUE Kypca
PHUTEIBHO HE OCBOCHO; HEOOXOJMMBbIE TIPAKTUYECKUE HABBIKH PaOOTHI
He cOpPMHUPOBAHBI; BCE BBHINOJHEHHBIC YYCOHBIE 3aJaHUS
cojiepkar rpyOble OIMOKU, JOTOJHUTEIbHAs CaMOCTOATEIbHAs
paboTa HaJg MaTepualioM Kypca He MPUBEAET K KaKOMY-ITH00
3HQYMMOMY TIOBBIIICHUIO KAadeCTBa BBIMOJTHEHUS YUYEOHBIX
3alaHUN

2. KOHTPOJIBHO-OLIEHOYHBIE CPEJICTBA

2.1.OneHoYHbIe CPEACTBA TEKYIIEro KOHTPOJIsI (THTIOBBIE)

Bonpocsl AJ11 yCTHOIO onpoca:
1. Knaccudukanus Mojeneit OMOJOTUYECKUX CUCTEM.

2. OOBeKT, METON W I1Iedb MojaenupoBaHus. KauecTBeHHbIE, pErPECCHOHHbBIE U
MMUTALMOHHBIE MOJIETIH.




3. MaTremaTu4ecKkuil anmapaT MOJCIHPOBAHUS OMOJOTHIECKUX chUcTeM. Mojenw,
OIIUCBIBAEMbIE OJIHUM ypaBHEHUEM. [lOHATHE YCTOMYMBOCTH CTallMOHAPHOIO
COCTOSIHUSA U YCTOMYUBOCTHU PEIICHUS.

4. Moaenu, onMcbiBaeMble OJJHUM (P hepeHInaTbHBIM YPABHECHUEM.

5. ABTOHOMHOE ¥ HEAaBTOHOMHOE ypaBHEHNE. AHATUTUYECKOE PEIICHUE.

6. YpaBHeHue ¢ 3ana3apiBaHueM. Bo3mMoxkHbIE TUIIBI penieHns. Merton JlamyHoBa u
rpagu4ecKuil METO1 UCCIIEIOBAHUS YCTOMYMBOCTH CTAIIMOHAPHOTO COCTOSHUS.

7. Mopenu pocrta otraenbHOW mnomynsuud. HemnpepbsiBHbie Moaenu ManbTyca,
DepXHIIbCTa, MOJIEIb C MUHUMAIBHOU KPUTUYECKOU YUCIIEHHOCTBIO.

8. Mojenu nomymisiuii ¢ HENePEeKPHIBAIOIIUMUCS MOKOJIECHUSIMU. THUIIBI PEIICHUN:
OTpaHWYEHHBIN POCT, Kojebanus, xaoc. budypkanuonnas nuarpamMmma.

9. Mognenu ¢ 3ana3pIBaHUEM. YUET BO3PACTHON CTPYKTYPbI MOITYJISLUH.

10. Monenu, onuceiBaeMble ABYyMs ypaBHEeHUsIMU. Da30Bast INIOCKOCTh U (Pa30BbIi
MOPTPET.

I1. Meron u30KJIMH. ['7aBHBIE M30KIMHBI BEPTUKAIBHBIX M TOPU30HTAIBHBIX
KacaTeJIbHbIX.

Cucrema JIByX JIMHEWHBIX YpaBHEHUH, ee penieHrue. OcoOble TOUKHU.

12. Cucrema nByX aBTOHOMHBIX AU depeHIUaTbHBIX ypaBHEHHH OOIIero BUja.
Meron JlanmyHoBa wucciaenoBaHus YCTOMYMBOCTM CTAallMOHAPHOTO COCTOSIHUS
(IuHEeapu3aluK penieHus B OKPECTHOCTU 0co0o0i Touku). IIpumepsl: ypaBHEHUS
XMMHMUYECKOM peakunu JIOTKM U ypaBHEHUS B3aUMOJIEUCTBUS BUAOB BonbTeppa.

13. Moaenu B3aUMOJIENCTBHSA BUIOB.

14. Kimaccudukaiysi THIIOB B3auMOACHCTBUM. BobTeppoBCcKre MOIeIH.

15. O600menHnas moaens Konmoroposa. Tumsl Tpopuyeckux GyHKIUMN.

16. ABToKONEOaTENBHBIE CUCTEMBI. MO/I€]Ib TEMIIOBBIX MPOIECCOB (POTOCHHTESA.
17. Ilpumepsi: Mogenb JlopeHiia, MOJIETb XUITHUK - IBE )KEPTBBI.

18. Tlonstue wuaeHTUDUKANIMK JUHAMHYECKUX Mojaenei. OOmas cxema
UACHTU(DUKAIINN CUCTEMBI.

Mertoas! uaeHTUGUKAIINY TAPAMETPOB THHAMHYECKUX MOJIEIICH.

IIpuMepHbIN nNepeyeHs TeM pedepaToB U MyJIbTHMEAUNHBIX PEe3eHTALMM

. [I[pumeHeHne MaTeMaTUK B OMOJIOTHH.
. PacnioznaBanue o0pa3oB
. DakTOpHBIN aHAIN3
. AHaNIK3 TJIaBHBIX KOMITOHEHT
. Kitactepnslii ananus
. PazHOCTHBIE ypaBHEHNUS
. KBagparnueckoe otoOpaxkeHue
. [lonsitue o nuddepeHimanTbHOM ypaBHEHUH
. llopsaok nuddepeHnanTbHOT0 ypaBHEHUS
10. YpaBHEHUS B YACTHBIX TPOU3BOIHBIX
11. Yro 3HauuT pemnth AuddepeHaT-HOe ypaBHEHUE
12. YpaBHEeHUS C OTAEISIOMMUMUCS IEPEMEHHBIMU
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13. Henuneiinsie auddepeHnnaibHble ypaBHEHUS

14. KauectBeHHbIl aHanu3 AnddepeHInaTbHbIX YPaBHEHHM
15. ®da3zoBas MmIOCKOCTH

16. ®a3oBeIil nOPTPET

17. ATTpakTopbl

18. CTpaHHBI1 aTTpakTOp

19. V3151, OKYCHI, IIEHTPHI, cE1i1a

20. ITpenenbHbINA UK

21. XaoTnueckass KHHETHUKA

Bormpocs! 11t mpoBepku ypoBHSI 00y4E€HHOCTH

. UTO Ha3bIBAETCS MaTEMaTUYECKONW MOJEIIBIO?

. Ha kakue Tunel moapasaesroTcss MaTeEMaTHYECKUE MOAEIIN?

. Kakune 3amaum pemaer Teopust BEpOSITHOCTEN?

. UTO Ha3bpIBaeTCs CIIy4YallHbIMU BEJTMYHMHAMMU?

. UTo Ha3bIBaeTCs MPOCTPAHCTBOM 3JIEMEHTAPHBIX COOBITHI?

. Kakue onepannu BeINMONHAIOTCS Hal COOBITUSAMU?

. UTo Ha3bIBaeTCs CyMMOU U MPOU3BEIECHUEM COOBITHIA?

. Kak ctpositcst Mozenu paBHOBEPOSATHBIX COOBITHIA?

YT0 Ha3BIBAETCA YCIOBHOU BEPOATHOCTHIO?

. Kakue coObITus Ha3pIBaIOTCA HE3aBUCUMBIMU ?

. UTO Ha3pIBaeTCA KIIACCUYECKUM OINPENETIECHUEM BEPOSITHOCTEM.
. UTo Ha3pIBaeTCs Cy4yalHbIMU BEJIMYUHAMU ?

. 3aKOH pacnpeaeneHus CIy4alHOW BEJTUYUHBL.

. OyHKIHS pacIpeeICHUs CIy4alHOW BETUYNHBL.

. OyHKIHA TIJIOTHOCTU BEPOSITHOCTEN CIIyYalHOW BEJIMYUHBI.

. UTOo Takoe HOpMaJIbHOE pacIpeAesiCHUE CIIyYailHbIX BETUYUH?
. UnCIIoBBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIMYUH

. UTo Ha3bIBaETCs MaTEMAaTUYECKUM OXKUIAHUEM CITy4alHbIX BEJIMUNH?
. UTo Ha3pIBaeTCs AUCHEPCHEN CITyYalHbIX BEJIMYUH?

. UTO Ha3bIBAETCSI FEOMETPUUYECKUM ONPEACITICHUEM BEPOSTHOCTEN?
. [IpaBui0 ClOXEHUS BEPOSITHOCTEM.

. [IpaBrIIO0 yMHOXKEHUS BEPOATHOCTEMN.

. IIpu KakuX yCIIOBHSX NPUMEHAETCS JUCIIEPCUOHHBIN aHAINA3?
. OnHO(aKTOPHBIN THUCTIEPCUOHHBIN aHAN3

. B 4eMm CyTh THCKPUMHUHAHTHOTO aHanu3a?
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TecroBble 3a1aHus (MpUMepbI):

1. OnuH u3 cnocoO0B u3BIeUeHUsI HGOPMAIIUK U3 HAOJII0IaeMOT0 SBJICHUS,
3aKJIFOYAIOIIUICI B TOM, UYTO OOBEKT COIIMAIBHOU JEHCTBUTEIBHOCTH COOTHOCUTCS
C ONPENECICHHON YHCIIOBOM CUCTEMOM.

1. mogenupoBanue



2. ctaTuctuueckas 00paboTka
3. u3MepeHue

4. BeIOOpKA.

2. CoObITHe, KOTOpPOE 00A3aTENBLHO MIPOUCXOIUT B PE3YIbTATE JAHHOTO
HCIIBITAHMSA

1. HEBO3MOIKHOE COOBITHE

2. IPOTHUBOIIOJIOKHOE COOBITHE

3. TOCTOBEpHOE COOBITHE

4. HECOBMECTHBIE COOBITHS.

3. 3akoH pacrpeneneHus CIydYaiHbIX BEIMYWH HE MOXKET OBITh 3a/1aH B BHUJIC:

1. TaOIUIIBI

2. dhopmyJibl

3. rpaduka

4. Cxembl

4. TloHsiTHE CpeHEro 3HAYEHUS CIIy4allHOW BEJIMYMHBI B TEOPUM BEPOSATHOCTEMN
1. mucniepcust

2. MaTeMaTUYECKOE O)KHTaHHE

3. Mo0a

4. mennaHa

5. Iloka3arenb pacCeMBaHUs 3HAYCHUN CIIy4alHOW BEJIMYMHBI OTHOCUTEJBHO €€

MaTEMaTHYCCKOTO OKHIaHHUS:
1. mona

2. IUCKpETHAas Clly4yaiiHas BeJIMYMHA

3. CTaHJAapTHOE OTKJIOHEHHUE

4. MmaTeMaTH4ECKOEe OKUJaHNUE

6. MHOeCTBO BCeX €AMHUI] COBOKYITHOCTH, O0JIaIal0IINX OTPEICICHHBIM
MPU3HAKOM U MOJYISKAIINX U3yUYCHHUIO, HOCUT B CTATUCTUKE Ha3BaHUE

1. 3ax0H OONBIINX YHCET

2. reHepajibHasi COBOKYITHOCTb

3. BBIOOPOYHBINA METO/T

4. mpencraBuUTENbHAS BIOOPKA

7. Hayka 0 MaTeMaTH4eCKUX METOJIaX CUCTEMATU3ALMH U UCIIOJIb30BAHUS
CTATUCTUYECKUX JAHHBIX JIJIS HAYYHBIX U MPAKTUYECKUX BBIBOJIOB

. IMCKpETHAsi MaTeMaTHKa

. MaTeMaTH4eCcKast CTAaTUCTUKA

. MaTeMaTH4ecKas JIOTHuKa

. MAaTEeMaTUYECKOE MOJICTUPOBAHUE

. PaznocTh Mex 1y MakCUMaJIbHBIM 1 MUHUMAaIbHBIM 3HAYCHHUEM BBHIOOPKHU:
. BAPUALIMOHHBIN P

. pa3Max BbIOOpKHU

. CTAaTUCTAYECKUU P

. TIOJIUTOH YacTOT

Mertoauueckue MaTepuanbl, ONpeaesSione NpoLeaypy OleHUBAHUS 3HAHUM:
Kirou k 3amanusam — 1-3; 2-4; 3-4; 4-2; 5-3; 6-2; 7-2; 8-2.
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IpakTnyeckue 3aganus (MpUMepPbI):

1. 3anmaum.
Hosza ouocmumynsamopa Abconomuulti  npupocm  Hcusou
MACCbl NOPOCAM, K
Hynesas (konmponvnas) 2,1,3,1,2
Oounaproe npumeHenue 3,6,4,3,2
Jleykpamnoe 4,7,5,9,6
Tpéxkpamnoe 8,6,9,7,8
Yemuipéxkpammuoe 4,6,54,3
2. Paccuurare k0d(hUIIMEHT perpeccuu X W Yy M Ha00OPOT MO CIEAYIOIIUM
MOKa3aTessIM:
X- 467, 441, 491, 433, 543, 488, 390, 391, 421, 447
y- 186, 182, 190, 183, 196, 189, 172, 174, 180, 179

Onpenenutb BIUSHUE TUIOTHOCTH MOCAJKU MOJIOJHSKA Kyp MOPOJAbl Oemblii
JIETTOPH Ha MPHUPOCT KUBOM Macchl (Kr) B KOHIIE NMEPHOJia BhIpAIMBAHUS.
Onpenensiercst TpU YPOBHS IJIOTHOCTHU nocaaku (rpagamuu) 10, 12, 14 ronos.

IImoT KonmduecTBO T0OM0B ¢ JKUBOM Maccou, K
HOCTb 15 1,6 1,7 1,8 1,9
MMOCaJIKH
rOJI.
10 - 2 6 12 10
12 2 4 13 9 8
14 4 10 18 5 2
4. Paccuutarh KO3(QQUIMEHT perpeccud *HBOM Macchl y oJeHell u oOxBara

Ipyau ¥ HA00OPOT IO CIAEAYIOLIUM MOKa3aTesIM:
Kom. kr- 467,441, 491, 433, 543, 488, 390, 391, 421, 447
Oo6xsBar rpyau cM.-186, 182, 190, 183, 196, 189, 172, 174, 180, 179

[Tpu pazpaboTtke ciocoOoB onpeaeneHus BEICOTHI IepeBa Mo ero 00xpary (Ha
BBICOTE€ TPYyAU M3MEPSIONIECTO) TMONyYeHbl KOA(OUIIMEHTHl KOPPESIUU
MEXAY STUMHU MPU3HAKAMMU JIJIs1 IBYX MTOPO/I IEPEBHEB:

nl =200, r1 = 0,60,

n2 =150, r2 = 0,80,

[Ipu npoBepKe rUnoTe3bl O CBSI3U KPYMHOIUIOJHOCTH C )KUPHOMOJIOYHOCTBIO
OblT paccuuTaH KOX(DPUIIMEHT KOPPESALUMU MEXIy IPOIIEHTOM >XKHUpa B
MOJIOKE Y 50 KOpOB M BECOM NP POXKICHUHU TEIST OT ITUX KE KOPOB.

[TosyueHno:

ko3 uimenT xoppensuu r=+0,21;

ero ommuoOka 0.14

KPUTEPUN TOCTOBEPHOCTH:




7. I TIPOBEpKH THUMOTE3BI O TOM, YTO KOA(DPHUIMEHT KOPPEAIUU MEXITY
neTbMH U poauTensmu r =+0,5, Obula COIOCTaBiIEHA IUIOJIOBUTOCTh 226
JUCHUILl U UX JIOYEPEl B COOTBETCTBYIOIIEM BO3PACTE U B CXOJIHBIX YCIOBHUSX.
Koadduuuent xoppensuuu okazancs paBHbiM +0,45. IloarBepxkaaer wiu
OIPOBEPTAET 3TOT PE3YIBTAT TUIIOTE3Y?

8. Ilpeamosio’kuM, B HEKOTOPOM KBajpaTe CiydyallHbIM 00pa3oM BBIOMpaeTCs
Touka. KakoBa BEpOATHOCTh, UTO OHA OKa)keTcsi B obsactu D.

9. CocraBUTh BapuallMOHHBIN psif (pPSAA paclpeneieHus) — IBOMHON psill Yncel,
OTPAXAIOUIMKA COOTHOUIEHHWE PAHXXUPOBAHHBIX 3HAYCHUM IIPU3HAKA C
4acTOTOW WX BCTPEYaeMOCTH B JlaHHOW BbIOOpKe. 23333444455 —
PaHXKUPOBAHHBIN P,

2.2. OueHOYHbBIE CPeCTBA IJIsl IPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

1. OCHOBHBIE TOHATHS TEOPUU BEPOSITHOCTEN: CIyUalHbII SKCIIEPUMEHT,
Cily4aiiHbIe COOBITHSI, HEBO3MOKHOE U JIOCTOBEPHOE COOBITHSI.
. Cymma coObITHi

. IIpousBeneHue coObITHI

. Uto Takoe BEpOSITHOCTh

. Kimaccuueckoe onpeneneHue BepoSTHOCTEN

. 'eomeTpuyeckoe onpeaeseHre BEpOSTHOCTH

. YCII0BHAsI BEpPOSATHOCTh

. [IpaBuiio cinoxeHus: BEpoATHOCTEN

. [IpaBrII0 YMHOX€EHUS BEPOATHOCTEN

10. ITepecranoBkHU

11. Pasmentenus

12. Coueranus

13. CiyyaiiHble BEJIMYMHBI: IUCKPETHBIE U HENIPEPHIBHBIC
14. 3akoH pacnpeneneHus ciIy4aiHOW BeTUYUHBI

15. ®yHkiua pacupeaeieHus Cy4alHON BEJIUYNHbI

16. @yHKIMSA IIOTHOCTH BEPOSITHOCTEN

17. UucnoBbie XapakKTEpUCTUKU CITYUAHBIX BEJIUYHH

18. MaremaTrnueckoe OxKHJaHue

19. Qucnepcus

20. ITonsiTHE O MHOTOMEPHOM CIIyYallHOW BEJIMYUHE

21. KoBapunanus

22. KoadummeHT Koppensimu

23. I'eHepanbHasg COBOKYITHOCTh

24. Boibopka

25. BeIOOpOYHBIN METO/ B CTAaTUCTUKE

26. Perpe3eHTaTUBHOCTb BHIOOPKH

27. CTaTUCTUYECKUE OLIEHKU
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Cpenuee apudmernyeckoe

CpenHekBapaTU4ecKoe OTKIIOHEHUE

Ommbka cpenHero apupMeTuIecKoro

JloBepuTenbHas BEpOATHOCTh U IOBEPUTENbHBIA NHTEPBAI
BapuanuonHnsle psabl: MHTEpBaJIbHbIC U O€3MHTEPBATbHbBIE
Craructuyeckas TUIoTe3a

Jlorvka npoBEpKU CTaTUCTUYECKUX TUIIOTES

Hyneas runoresa

AJbTEpHATUBHAS TUINIOTE3A

CraructTudeckuili Kputepui

[IpoBepka runoTe3bl O paBEHCTBE ABYX MAaTEMATHUYECKUX OXKUIAHHM
[IpoBepka runoressl O paBEHCTBE IBYX JTUCIEPCUI

IIpoBepka runoTes3sl 0 HOPMAIBHOCTH PACIPEACIICHUS CIIyYalHOU

BCIIMYHHBI

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61

ITpoBepka runoTe3sl O paBEHCTBE HYII0 KOAPPUIMEHTA KOPPEISLIUU
[loHATHE O KOpPENALNA: IMHEWHAS U HEJTMHEWHAST KOPPEIALMS
[lonsTHE O perpeccun

Jlunernas perpeccus

Haxoxnenue ko3¢ (GULMeHTOB JUHENHOM perpeccun
[IpyHIMIBI TUCIIEPCUOHHOIO aHAIA3a

OO01as nucnepcus

@akTOpHas IUCIIEPCHS

OcraroyHas qucrepcus

Hynesas runores3a 1MCnEpCHOHHOTO aHAIU3a

Pacuér oqHO(paKTOPHOTO CTATUCTUYECKOTO KOMILIEKCa
IloHATHE MHOXKECTBA

CuéTHbIEC U HECUETHBIE MHOKECTBA

OObeanHeHNe U IepecedeHre MHOYKECTB

MoniHOCTE MHOXKECTBA

Pa3mepHOCTh MHOXECTBA

[TonsiTue BekTOpa

CrnoxeHne BEKTOpOB

CkaJsipHOE IPOU3BEICHUE BEKTOPOB

BekTopHOE Nponu3BeICHHE BEKTOPOB

. [loHsITHE MApPKOBCKOM 1IEMTHU
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

CroxacTHueckuil BEKTOp

[lepexonHas MaTpuia MApKOBCKOM LIENHU
[TonsiTe Urpsl

[1naTéxHas MaTpuLa UTPHI

[lonATHE CTpaTeruu Urpsl

[ToHsATHE NMCKPUMUHAHTHOM AHAJIA3E
JuckpuMuHaHTHaAs QyHKIIMUS

Teopema baiieca

Pacno3naBanue 006pa3on

@DaKTOPHBIN aHATN3
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