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1. TACHIOPT ®OH/JIA OIIEHOYHBIX CPEJICTB

1.1. O0Js1acTh IPpUMEHEHUs
®onpa oneHouHblx cpeacTB (POC) — HeoThemieMas dYacTh pabouei
nporpaMmbl  AUCHUIUIMHBL  (MonyJisi) «buomerpus W MOJENIMpOBaHUE
OMOJIOTMYECKUX IMPOLIECCOB» W MpeAHa3HayeH Ui KOHTPOJISI U OLICHKHU
00pa30BaTENbHBIX JTOCTHKEHUN CTYICHTOB, OCBOMBIIMX IMPOrpaMMy TUCIUILIAHBI

(Momyms).

1.2. Heau u 3apaun ¢GoHIAa OLIEHOYHBIX CPEICTB

Henp ®OC — yCTaHOBUTh COOTBETCTBUE  YPOBHS  IOJATOTOBKH
oOyuaromierocsi tpedoBanuss ®I'OC BO — wmarucrparypa Mo HampaBlICeHUIO
noarotoBku 06.04.01 buomnorwusi, yTBepKIEHHBIM NPUKa30M MUHHCTEPCTBA HAYKU
u BeIciiero oopazoanusi Poccuiickoit deneparuu ot 11 aBrycra 2020 No 934 u
[IpodeccnoHanbHbIM CTaHAAPTOM, yTBEpKIEeHHbIM IIprkazom MuHucrepcTBa
Tpyla W couuaibHON 3amuThl Poccuiickoit ®enepamuun «O0 yTBEpKIEHUU
npodeccuoHanbHOro cTangaptTa» oT 18 oktsopst 2013 r. Ne 544H.

1.3. Ilepeyens KomneTeH U, GopMUPYEMBIX B IpoOLecce OCBOCHUS
OCHOBHOI npo(eccHoHANBLHO 00pa30BaTE/IbHON POrPaAMMBbI
[Ipouecc ocBOEHHMS JNUCLUMIUIMHBI  HampaBleH Ha  (OpMUpPOBaHUE
CJIEAYIOIIUX KOMIIETEHIIMM U UHAUKATOPOB UX JOCTHKECHUS:

Kox no ®I'OC BO \ NHauKkaTop A0CTHKEHUSA
O6menpodeccuoHaabHbIC

OIIK-6 — ciocoOeH TBOpYECKU OIIK-6.1. 3Haer OCHOBHBIE COBPEMEHHBIE
NPUMEHSTh U MOU(ULIUPOBATH KOMIIBIOTEPHBIE TEXHOJIOTUU U MpodeccroHalbHbIe 0a3bl
COBPEMEHHEIE KOMITBIOTEPHEIE JIIaHHBIX, MIpUMEHSEMBIE B npogdeccuoHaibHON
TCXHOJIOI'UH, pa6OTaTI> C ACATCIIBHOCTH, IPUHIOUIIBI U MMOAXOAbI UX UCIIOJIb30BAHUA
npodeccuoHaIbHBIMU 0a3aMu IpU pelIeHnu NpodeccHoOHANBHON 3a1auu;

JTAHHBIX, MPO(eCCHOHATBHO OIIK-6.2. YMeeT oCylIeCTBIATh MOUCK IEPCIEKTUBHBIX
O(i)OpMJ'IHTB " IpCACTaBJIATH COBPCMCHHBIX KOMITIBIOTCPHBIX TEXHOJIOT UM u
PE3YJIbTAaThl HOBBIX pa3p8.60TOK HpO(i)eCCI/IOHaJ'ILHHX 0a3 JaHHBbIX, npu peUICHUN

KOHKPETHON TPo(eCCHOHATILHON 3a/1a4H;

OIIK-6.3. Bnageer  HaBblIkaMM ~ TPUMEHEHUS U
Mo U pUKAIII COBpPEMEHHBIX KOMITHIOTEPHBIX
TEXHOJIOTHH, pabOTHI C TPOPECCHOHATIBHBIMU 0a3aMu ISt
peleHnst KOHKPETHOW MpoQecCHoHanbHOM 3a/1auu;
OIIK-6.4. Bnageer HaBblKaMH TpPO(ECCHOHAIBHOTO
opopMIIeHHS W TPEACTABICHUS pPE3yJbTaTOB HOBBIX
pa3paboToK.

OIIK — 8 - cnoco6en ucnonb3zoBat] OIIK-8.1. 3HaeT mnpuHOUNB pabOThl COBPEMEHHOMU
COBPEMEHHYIO HMCCIIEN0BATENbCKYH HCCICNOBATEIBCKONW —alaparypbl W BBIYUCIHTEIBLHOU
anmnapatypy ¥ BbIUHCIUTEIbHYH TEXHUKU;

TEXHUKY U pemenny OIIK-8.2. Ymeer BbIOpaTh HEOOXOIUMYIO AJI pEIIEHUs




HWHHOBAILIMOHHBIX 3aga4 ]

npodeCcCUOHATIBHOMN e TETbHOCTH,

npodeCcCHOHATBHBIX 3a1a4y COBPEMEHHYIO

HCCIIE0BATENBCKYI0 allllapaTypy U BBIYUCIUTEIBHYIO

TEXHUKY;
OIIK-8.3. Brnaneer HaBBIKAMH HCIIOJIb30BaHUS
COBPEMEHHOM  HCCJIEIOBATCIIbCKOM  ammapaTypel U
BBIYMCIIUTEIBHOMN TEXHHUKH JUIST peleHus
MHHOBAIMOHHBIX 3a7a4 B podeccHoHaTbHOM
JIEITENHHOCTH.

ITpodheccroHaIbHBIC

[IK — 2 — cmocobeH MpUMEHSThH

METOIMYECKHE OCHOBBI
MPOSKTUPOBAHUS,  BBIMOJTHECHUS
MOJIEBBIX u 1a00paTOPHBIX
OMOJIOTUYECKHUX, 3KOJOIMYECKHUX

UCCJIIOBAaHUM M HCIIONb30BATh
COBPEMEHHYIO  amnmaparypy u
BBIUMCIUTENbHbIE KOMILJIEKCHl B
LEeJsIX OIICHKHU COCTOSIHUSI
OKPY’KaIOIIe MPUPOJHON Cpeibl
u BOCCTAHOBJICHUS ee
OropecypcoB.

[IK-2.1 3HaeT TEOpeTUYECKyI0 OCHOBY, METOJOJOTHUIO U
METO/IbI UCCIICIOBAHUS B BEIOpAaHHOW 00J1acTH;

IIK-2.2  ymeer
MPOEKTUPOBAHMS,

BBIOpaTh  METOJIMYECKHUE
COBpPEMEHHYIO  ammaparypy H

OCHOBBEI

BBIYUCIIUTENbHbIE KOMITJIEKCHI;
[1K-2.3 BrnaseeT HaBbIKAMU HPUMEHEHMS METOJUYECKUX
OCHOB IPOEKTUPOBAHMS U HCIOJIb30BaHUS COBPEMEHHON
anmnaparypbl
BBITIIOJTHEHUH TOJIEBBIX U JJAOOPATOPHBIX OMOJIOTUYECKUX,

U BBIYUCIIMTCIBHBIX KOMIIJICKCOB IIPpHU

3KOJIOTMYCCKHUX MCCIICAOBAHMI.

1.4. tanbl popMupoBaHNs KOMIIETEHIUIA U CPeCTBA OLIEHUBAHHUS YPOBHS HX

chopMHpPOBAHHOCTH

Jranbl popmupoBanusa komnereHuuii | Kommnerenuuun KonTtpoabHo-oneHouHbIE
cpeacrsa / cnocoo

OLICHUBAHMS

Tema 1. OcnoBbl MonenupoBanus. [lonstue | OIIK—6, OIIK- | ycTHBIN onpoc;

monenu. Tumsl  Mmopeneil.  Crpykrypa | 8, IIK-2

monenu. TpeOoBaHus, NpeabsABIsIEMblE K

MOJIETISIM.

Tema 2. Kiaccupukauus  mozeneil. | OIIK-6, OIIK- | ycTHBIE  ompoc;  BBIOJHEHUE

Knaccugukanus Moneneil mo HazHauEHUIO. 8, IIK-2 NpaKTUYECKUX paboT;

Knaccudukanust momeneit mo xapaxrtepy

B3aMMOOTHOUICHUH co CpEIOM.

Knaccudukanus Mozaeneil mo NpUUMHHOM

00yCIIOBJICHHOCTH. Knaccuduxanus

MOJIEJIEN TT0 METOJ0JIOTUH PUMEHEHHS.

Tema 3. OcHoBHble dTanbl kKomnbeloTepHoro | OIIK-6, OIIK- | ycTHBI  ompoc;  BBIIIOJHEHUE

MozaennpoBanusa. [locraHoBka 3amaum u 8, I1IK-2 MPaKTUYECKUX padoT;

aHaJIN3 00beKTa MOJIEJTUPOBAHUSI.

Pazpabotka (dopmanuzamusi U CUHTE3)

Mozenu. IIpoBeneHne  KOMIIBIOTEPHOTO

IKCIIEPUMEHTA. AHanu3  pe3ylnbTaToB

MOJIEJTMPOBAHUSI.

Tema 4. OcHoBel  umutanuonHoro | OIIK-6, OIIK- | ycTHBIE ompoc; BBINOJHEHUE




MOZACIINPOBAHUA.

MMUTAIIMOHHOTO MojeupoBanus. [Toaxos
K UIMUTAIIMIOHHOMY MOJICJIMPOBAHUIO.

OcobenHoctu 8, IIK-2 NpPaKTUYECKUX pabdoT;

Tema 5. [IporpammubIe cpenpl | OIIK—6, OIIK- | ycTHBIH  OMpOC;  BBIMOJHEHUE
MOJEIUPOBAHUS. XapaKTEPUCTUKA CHCTEM 8, IIK-2 MpaKTUYECKUX padoT;
MMUTAIIOHHOTO MOJIETTUPOBAHUSI.
VYHuBepcanbHast cpega  MMHUTAIMOHHOTO
MOJIETTUPOBAHUS. MonenupoBanue
OMOJIOTMYECKHUX MPOIIECCOB.
[IpomesxyTouHas arrectanus OIIK-6, OIIK- | sx3aMeH (yCTHBII)
8, I1K-2

1.5. Onucanue nokasaresieii pOpMHUPOBAHUA KOMIETEH N

Koa xkoMnereHnumn

IInanupyemble pe3yabTaThbl 00y4eHHUsI (MI0KA3ATEJIN)

OIIK-6

3HATH: MYTH U NIEPCIICKTUBBI IPUMEHEHHUSI COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHI B OMOJIOTHYECKUX HAayKaX U 00pa3oBaHUM.

yMeTb: paboTaTh ¢ npodeccHoHaNbHBIMU 0a3aMu U OaHKaMH JaHHBIX B
n30paHHOl 001acT TPO(HECCUOHATTLHOU S TSIIEHOCTH.

BJaJeTh: HEOOXOJUMBIM MATEMATHUYCCKUM allapaTtoM M HaBBIKAMHU
aHaJIM3a W XPaHEHUS DICKTPOHHBIX HW300paKCHHUA, HWMEET OIBIT
MOJIU(PHUKAIIMN KOMITBIOTEPHBIX TEXHOJIOTHH B IEIAX MPOPECCHOHATBHBIX
HCCIICOBaHMIA

OIIK - 8

3HaTh: CIOCOObI IOJYYEHHsS HOBBIX 3HAHUH C HCHOJIb30BAHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTHIA; METOAOJIOTHUIO, KOHKPETHBIE METOJbI U
IpPUEMBbl  HAayYHO-UCCIIEAOBATENbCKOM paboThl €  HCHOJIb30BAHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH, HEOOXOAMMBIE IS OCBOCHUS
JUCLHUIUIMH TPO(ECCHOHATIBHOIO IIMKJIA; HOBBIE METOJIbI UCCIICOBAHUS U
KOMIIBIOTEPHBIE TEXHOJIOTMM JUIsi cOopa W aHanu3a OWOJIOrMYecKoit
uHpopMaIuu.

yMeTb: CTPOUTh MaTeMaTHYECKHE ¥  KOMIIBIOTEPHBIE  MOJEIH
OMOJIOTMYECKUX CHCTeM; paboTaTh C pPasIMYHBIMM HMCTOYHHKAMH
nH(pOpMalUK, HCIOJB3Yd pa3Hble (GopMbl  pabOThl C  Hay4dyHOU
JUTEpaTypoil, COCTaBIATh OuOIMOrpauUecKuil CIHUCOK; NPUMEHATH
TEOpEeTUYECKHE 3HAHHWA MO MeTojaaM cOopa, XpaHeHHs, 00pabOTKH U
nepegayn  Ouosormyeckol  MHGoOpManMM ¢ UCHOJb30BaHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

BJaJeTh: METOAAMHU MaTEMaTHYECKOTO0 MOJCIHMPOBAHUS JUISl PELICHUS
npoeCCHOHANBHBIX  3aJady; COBPEMEHHBIMH  KOMITHIOTEPHBIMH
TEXHOJIOTUSIMH TIpU cOope, XpaHeHHH, 0OpaboTKe, aHaM3e U Iepeaade
OuoJI0rn4eckor HHGopMaIu

ITK-2

3HATh: IPaBWJIA IIOCTPOCHMS] MMHUTALIMOHHBIX MOJENEH U1 pEeUICHUs
9KOJIOTMUECKHUX 3a/ay; [paBWia TMPOTHO3UPOBAHUSA CHUTyallud B
OMOJIOTMYECKUX COOOIECTBAX;

yMeTb: NPUMEHSTHh 3HaHHUSI KOMITBIOTEPHBIX TEXHOJIOTWUH B OHOJIOTHH,
MOJIETMPOBAHUS U IPOTHO3UPOBAHNS HA IPAKTHKE;

BJaJeTh: 0a30BbIMU MPUEMAMM HM3YUYEHHUS M aHaJIN3a JIMTEPATYpPHBIX U
MaTEHTHBIX MCTOYHMKOB, OPraHW3allMd HAy4YHBIX HCCIENOBAaHUN C
WCIOJIb30BaHUEM MH(GOPMAIIMOHHBIX TEXHOJIOTM; HaBbIKAMHU PELICHHS
HAYYHBIX 33J1a4 C IPUMEHEHHEM HHPOPMALIMOHHBIX TEXHOJIOTHH.




1.6. Kputepun oneHMBAHHUS KOMIETEHIMI HA Pa3HbIX 3Tanax ux (OpMHUPOBaAHUS

Cucrema OICHUBaAHUSA y‘leﬁHbIX JOCTHKEHUI CTYAECHTOB

04HOI GopMbI 00yUeHHsI

Buja yueOHoii padboThI KoJsnyecTBo 62/1510B
BbrllosiHeHNE NPAaKTUYECKUX pa0dOT U YCTHBIE OTBETHI 32
CamocTosTenpHas padora 23
KoHTposibHas pabota 5
Ok3aMeH 40
Nroro 3a cemecTp: 100

HakonureabHas cucreMa oneHuBaHuA dK3aMena nmo 100-0a1anH0M mKaJae

Yeroipexodad-
JbHas cHcTeMa
OLIeHUBAHUS
IK3aMeHa

100-
ENNISIET:
HIKaJIa

BykBenHnas mkana, coorsercrsyomasi 100-0anibHoi mkamne

OT1ianyHo

90-100

A — OTIMYHO — TEOPEeTHYECKOE COJEPKAHUE Kypca OCBOCHO
MOJHOCTBIO, Oe3 mpo0esioB; HEOOXOANMBIC MPAKTUYECKHE HABBIKH
paboTBI C OCBOGHHBIM MaTepuajoM C(HOPMHUPOBAHBI; BCE
MPEAyCMOTPEHHBIE MPOTpaMMON 00ydeHHs Yy4eOHbIe 3aJaHH
BBITIOJIHEHBI, KAYECTBO MX BBHIMOJHEHUS OICHEHO YHCIIOM 0aJlioB,
OJIM3KUM K MAKCUMAJIbHOMY

Xopomo

83-89

B — oueHb XOpOIIO — TEOPETUYECKOE COZEpPIKaHUE Kypca OCBOCHO
MOJTHOCTBIO, 0e3 MpoOenoB; He0OX0AUMbIE MPAKTUUYECKUE HABBIKU
pPabOThl ¢ OCBOGHHBIM MaTE€pPHaJIOM B OCHOBHOM C(HOPMHUPOBAHEI;
BCE MPETyCMOTPEHHbIE MPOrpaMMoil oOyueHHs! ydueOHbIe 3aaHus
BBITIOJTHEHBI, KAYECTBO BBIMTOJHEHHS OOJBIIMHCTBA M3 HUX OLIEHEHO
4HCIOM 6aIoB, OJIM3KMM K MAaKCUMAJIbHOMY

Xopo1o

75-82

C — Xopowmo — TEOPETHYECKOE COAEpKAHME Kypca OCBOEHO
MOJHOCTBIO;  HEKOTOpbIE  IMPAKTHUECKUE  HaBBIKM  pabOThI
C OCBOEHHBIM MaTepuaioM c(hOPMUPOBAHBI HEJOCTATOYHO; BCE
NpeIyCMOTPEHHBIE TMporpaMMoil oO0y4deHHs YydeOHble 3aJaHus
BBIMIOJTHEHBI, KA4YE€CTBO BBINOJIHEHUS HU OJHOTO U3 HUX HE
OLICHEHO MHUHUMAJIBHBIM YHCJIOM OaJlJioB, HEKOTOPbIE BUJbI
3aJJaHUH BBIIIOJIHEHBI C OIIKUOKaMHU

Y noBsieTBo-
PUTENBHO

63-74

D — y#AOBNETBOPUTENIBHO — TEOPETHYECKOE COJEpKaHHUe
JUCLHUIUIMHBI ~ OCBOGHO YacTUYHO, HO MpoOensl  He HOCST
CYILLIECTBEHHOT'O XapaKTepa; HeoOXOIUMbIe PAKTUYECKNE HABBIKH
paboThl ¢ OCBOEHHBIM MAaTEpHUaIoM B OCHOBHOM C(OpPMHUPOBAHBI;
OOJNBIIMHCTBO  NPEIYCMOTPEHHBIX  MpOrpaMMoN  0OydeHus
y4eOHbIX 3aJaHUH BBINOJIHEHO, HEKOTOpBIE U3 BBINOJIHEHHBIX
3aJIaHNM, COAEPKaT OMMOKHI

Y noBinerBo-
PUTEIBHO

50-62

E — nocpencTBeHHO — TEOPETUUECKOE COJEPIKaHNE Kypca OCBOEHO
YAaCTUYHO,  HEKOTOpPbIE  TPAKTUYECKUE  HABBIKK  PaOOTHI
He CPOPMUPOBAHBI, MHOTHE MPEAYCMOTPEHHBIE MPOrPaMMOii
0o0yuyeHusi ydeOHBIE 3aJaHUsS HE BBIMOJHEHBI JHUOO Ka4eCTBO
BBITIOJTHEHHUSI HEKOTOPHIX W3 HUX OLIEHEHO 4YHCIOM O0aos,

OJIM3KUM K MHWHHUMAJIbHOMY




Heynosnerso- 2149 FX — Hey0BIIETBOPUTEIBHO — TEOPETUUECKOE COJIEpKaHUE Kypca

PUTEIBHO OCBOEHO YaCTUYHO; HEOOXOIMMBbIE MPAKTUYECKUE HABBIKK PaOOThI
HEe chopMUPOBaHBL; OOJIBITMHCTBO IIPEyCMOTPEHHBIX
nporpaMMoil 0oO0ydyeHusi y4eOHBIX 3aJaHUl HE BBIOJIHEHO JTHO0
Ka4eCTBO WX BBIIIOJHEHUS OLIEHEHO YHCIOM OaioB, OJIM3KHM
K MUHUMAQJIbHOMY; TIpU  JIOMOJHUTEIBHOM  CaMOCTOSITENIbHON
paboTe HaJx MaTepHuagoM Kypca BO3MOYKHO IOBBIIIEHHE KauecTBa
BBITNIOJTHEHHS Y4eOHBIX 3aJaHuil

Heynosnerso- 0-20 F — HeynoBIEeTBOPUTETHLHO — TEOPETUUYECKOE COJIepKaHUE Kypca
PUTENBHO HE OCBOEHO; HEOOXOIUMBbIE MPAKTUUYECKHE HABBIKM PabOTHI
HE COOPMUPOBAHBI; BCE BBINOJHCHHBIE yYeOHBIC — 3aJaHHS
coJlepkaT rpyOble OIMOKM, JOTOJHUTEIbHAS CaMOCTOSITEeNbHAs
paboTa HajJ MaTepualoM Kypca He IMPUBEIET K KaKoMy-Jnu0o
3HAYUMOMY T[IOBBIIICHUIO KAuyeCTBAa BBIMNOJHEHUSA Y4YeOHBIX
3alaHui

2. KOHTPOJIBHO-OLIEHOYHBIE CPEJICTBA

2.1.01ueHOYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJIsI (TUIIOBbIE)

Bomnpocsl AJ1s1 yCTHOT0 ompoca:

1. Knaccuduxkanus Moeneit 6M0JIOrH4ecKX CUCTEM.

2. OOBEKT, METOA U Ledb MojeaupoBaHus. KauecTBeHHBbIE, perpecCUOHHbIE U
VMUTALMOHHBIE MOJIEIIN.

3. MaremaTudeckuil anmapat MOJEIUPOBAHUS OMOJOTHYECKUX cucTeM. Mojenu,
ONMUCBHIBAEMbIE OJHUM YypaBHeHHEM. [IOHATHE YCTOWYMBOCTH CTAIMOHAPHOTO
COCTOSIHUSL U YCTOMYMBOCTH PELIEHUS.

4. Monenu, onuceiBaeMble OJHUM AU (depeHInaTIbHbIM YPaBHEHUEM.

5. ABTOHOMHO€E U HEABTOHOMHOE ypaBHEHHE. AHATUTUYECKOE PELIEHUE.

6. YpaBHeHue ¢ 3anaszapiBaHueM. Bo3MoxHblie Tubl pemenns. Meron JissmyHoBa u
rpaduuecKuii METOJT UCCIIEI0BAHUS YCTOMUYUBOCTH CTAIMOHAPHOTO COCTOSIHUS.

7. Mopenun pocra otraenbHOM nomnynsuud. HenpepsiBHble Monenn Manbryca,
DepxroIbCTa, MOJEIb C MUHUMAJIbHOW KPUTHUUYECKOW YUCIIEHHOCTBIO.

8. Mozaenu nomymsiiuii ¢ HEMEPEKPHIBAOIIUMUCS MOKOJECHUSIMU. TUIBI PELICHUN:
OrpaHUYEHHBIN POCT, KoJebaHus, xaoc. budpypkannonHas nuarpamma.

9. Mopnenu ¢ 3ana3abIBaHUEM. YYeT BO3PACTHOM CTPYKTYPbI HOITYJISLUY.

10. Moaenu, onuceiBaeMble ABYyMs ypaBHEHUsIMU. Da30Basi MIOCKOCTh U (Ha30BbIi
MOPTPET.

11. Meton wu3okivH. ['7aBHBIE W30KIWHBI BEPTUKAJIBHBIX W TOPU30HTAIBHBIX
KacaTeJIbHBIX.

Cucrema IByX JIMHEWHBIX ypaBHEHUH, ee perieHue. OcoOble TOUKH.

12. Cucrema ByX aBTOHOMHBIX AU(depeHMaNbHbIX YpaBHEHHUIM OOIIero BUJA.
Meron JlanmyHoBa WHCClENOBaHUS YCTOMYMBOCTH CTAalMOHAPHOTO COCTOSIHUS
(JluHeapu3alMKu pelIeHUs] B OKPECTHOCTU 0co00il Touku). I[Ipumepsl: ypaBHEeHHUS
XAMHUYECKOMN peakiuu JIOTKU U ypaBHEHUs B3aUMOJIEUCTBUS BUAOB BosbTeppa.




13. Mopaenu B3auMOJENCTBUSA BUIOB.

14. Knaccuduxarus TUTIOB B3aMOJIeHCTBHA. BomsTeppoBCcKue Mo 1emu.

15. O600mennas mozaens Koamoroposa. Tumsl Tpopudeckux GyHKIUHA.

16. ABTOKONEOaTENBEHBIE CHCTEMBI. MOIeTTh TEMITOBBIX ITPOIIECCOB (DOTOCHHTE3A.
17. Ilpumepsbr: Moaens JIopeHna, MOJENb XUILHUK - IBE )KEPTBBI.

18. Tlonstue wuACHTHPUKAIUU AMHAMHYECKUX Mojenei. OOmas cxema
UACHTU(DUKAIINH CUCTEMBI.

MeTonbl HACHTU(PUKALIMY TAPAMETPOB IMHAMUYECKUX MOJICIICH.

IIpuMepHbIN epeYeHb TeM pedepaToB U MyJIbLTUMEIUNHBIX NPe3eHTALMM:

. [IpumeHeHrne MaTeMaTUKU B OUOJIOTHH.

. Pacno3naBanue 06pa3oB

. @aKTOPHBIN aHAJIN3

. AHanu3 rI1aBHBIX KOMIIOHEHT

. KnacrepHsblii ananms

. PazHOCTHBIE ypaBHEHM

. KBagpatnueckoe orobpakeHue

. [lonsiTe o nudpepeHnaIbHOM ypaBHEHUH

. [opsinok nuddepeHmanbHOro ypaBHEHUS

10. YpaBHEHUS B 4aCTHBIX IPOU3BOIHBIX

11. Yto 3HauuT pemnth AU pepeHnanbHOe ypaBHEHUE
12. YpaBHEHUS ¢ OTACISIOIMMHUCS IEPEMEHHBIMU
13. Henuneitabie quddepennnanbubie ypaBHEHUS
14. KauecTBeHHbI aHanu3 AuddepeHInanbHbIX ypaBHEHHMI
15. ®a3oBas mI0CKOCTH

16. ®a30BeIil HOPTPET

17. ATTpakTopbl

18. CtpaHHblii aTTpaKTOP

19. V311, hOKyCHI, IEHTPHI, CEJIa

20. [IpenenpHbBINA UK

21. XaoTnueckass KHHETHKA

O 001N DN K~ W —

Borpocs! a1 mpoBepku ypoBHS 00Y4EHHOCTH

. UTo Ha3pIBaeTCAd MaTeMaTHYECKOW MOJEIIBIO?

. Ha kakue Tunel moapasaessitoTcss MaTeEMaTUYECKUE MOJENH?
. Kakue 3ayiaum pemaer Teopust BEpOSITHOCTEN?

. UTO Ha3pIBaeTCs Clly4yalHBIMH BEJTMYMHAMU?

. UTo Ha3bIBaeTCs MPOCTPAHCTBOM AJIE€MEHTAPHBIX COOBITHIA?

. Kakue onepaiiyu BEITIOJIHSIOTCS HaJ COOBITUSMU?

. Uto Ha3bIBaeTCa CyMMOU M MPOU3BEACHUEM COOBITHIA?

. Kax cTpostcs Moaeny paBHOBEPOSITHBIX COOBITHIA?

. UTO Ha3bpIBaeTCs YCIOBHON BEPOSTHOCTHIO?

O 00 1O DN K~ WK —



10. Kakue coObITHS Ha3bIBAIOTCSI HE3ABUCUMBIMU?

11. Yto Ha3pIBaeTCS KIACCUYECKUM OMPEICTICHUEM BEPOSITHOCTEH.
12. Yto Ha3pIBaeTCS CIIy4YallHBIMH BEJIMYNHAMHU?

13. 3akoH pacrnpeqeneHus cy4ailHOil BEeTUYUHBI.

14. @yHKIMs pacnpeAeeHUs: CIyYailHOW BETUYUHBI.

15. @yHKIMA IIIOTHOCTH BEPOSTHOCTEN CIIyYalHOW BEJMYMHBI.

16. UTo Takoe HOpMAIBHOE pacIpeieICHUE CITyYalHbIX BETUYNH?

17. YUncnoBble XapaKTEpUCTUKU CITy4YailHBIX BEJIMUYUH

18. Uto Ha3pIBaeTCA MATEMATUYECKUM OKUIAHUEM CITyYallHbIX BEJIMYHH?
19. Yto Ha3pIBaeTCA IUCIIEPCUEN CITyYalHbBIX BEIUYNH?

20. YTo Ha3bIBa€TCSI TEOMETPUUECKUM ONPEACICHUEM BEPOSATHOCTEM?
21. ITpaBWJIO CIIOKEHUST BEPOSITHOCTEM.

22. [IpaBUio yMHOXEHUS BEPOSITHOCTE.

23. [Ipn Kakux yCIOBUSAX IPUMEHSIETCS JUCIIEPCUOHHBIN aHAIN3?

24. OgHodakTOpHBIN AUCIEPCUOHHBIN aHAIN3

25. B uem CyTh IMCKPUMHMHAHTHOTO aHAJIA3a?

TecToBble 3a1aHus (IPUMEPHI):

1. OnuH u3 crnoco0oB U3BIIeUEHUs MH(DOpPMAITUU U3 HAOII0aEMOTO SIBJICHUS,
3aKJTIOYAIONTUICS B TOM, YTO OOBEKT COIMAIBHON AEHCTBUTEIHLHOCTH COOTHOCUTCS
C OIPEIECIICHHON YHCIIOBOM CUCTEMOM.

1. MmomenupoBaHue

2. cratucTuyeckast oopadoTka

3. u3MepeHue

4. BeIOOpKA.

2. CoObITHE, KOTOPOE 0053aTEIBLHO MPOUCXOIUT B PE3YIbTATE JAHHOTO
WCTIBITAHUS:

1. HEBO3MOXKHOE COOBITHE

2. MPOTUBOIIOJI0XHOE COOBITHE

3. 1OCTOBEpPHOE COOBITHE

4. HECOBMECTHBIE COOBITHSI.

3. 3akoH pacrpeesieHusl CTy4YaiiHbIX BEJIMUYMH HE MOXKET OBITh 3a71aH B BUJIC:

1. TaGmHIIBI

2. popmybl

3. rpaduka

4. Cxembl

4. TlonsiTue cpeaHEro 3HAYEHUS CIIy4ailHON BEJIMYUHBI B TEOPUU BEPOSTHOCTEN
1. mucniepcus

2. MaTEMaTHYECKOE OKUIAHHUE

3. MoJIa

4. mennaHa

5. Tloxkasareinb paccenBaHKs 3HAUEHUN CIIy4YaliHOM BEJIMYMHBI OTHOCUTEIIBHO €€
MaTeMaTHYECKOTO OXKUJIaHUS:



1. moma
2. TACKpETHAs CllydaiHas BeJIMYnHA
3. CTaHJaPTHOE OTKJIOHEHHUE

4. MaTeMaTHYECKOE OKHUIAHUE

6. MHo>XecTBO Bcex CAMHNUIL COBOKYITHOCTH, 06J1a)1a101u1/1x OIpCACIICHHBIM
IMPHU3HAKOM M IIOJIC)KAIIUX U3YUCHUIO, HOCHUT B CTATUCTHUKC HA3BAHHC

1. 3aK0H OOJIBIINX YHCET

2. reHepaJIbHasi COBOKYITHOCTh
3. BBIOOPOYHBIH METO]T

4. mpeacTaBUTEIbHAS BRIOOpKA

7. HayKa O MaTCMAaTHYCCKHUX MCTOJaX CUCTCMAaTHU3allu U MCII0OJIb30BAHUA

CTAaTUCTUYCCKHUX OAHHBIX JJI HAYYHBIX U IIPAKTUYICCKHUX BbLIBOJIOB

A WN—OR~WDND—

. IUCKpETHas MaTeMaTuKa

. MaTeMaTU4yecKasi CTaTUCTHKA

. MaTeMaTu4yecKas JOTuKa

. MATEMATUYECKOE MOJEIUPOBAHNE
. Pa3HOCTh MEX 1y MaKCUMaJIbHBIM 1 MUHUMAJIbHBIM 3HAUEHHEM BBIOOPKHU:
. BAPUALIMOHHBIN sl
. pa3Max BbIOOPKHU

. CTATUCTHUYECKHUU P
. IOJIUTOH 4acTOT

MeTtoaudeckue MaTepuaibl, ONPEACIISIIONINE TPOIEAYPY OLICHUBAHWS 3HAHUM:
Kirou k 3amanusam — 1-3; 2-4; 3-4; 4-2; 5-3; 6-2; 7-2; 8-2.

IIpakTHyeckue 3aganus (NIpuMepbl):

1. 3apgauymn.
lloza buocmumynamopa Abcontomuulii.  npupocm  AHcu8oU
MACCbl NOPOCSIM, K2
Hynesas (konmponvnas) 2, 1,3 1,2
Oounapnoe npumenenue 3,6,4, 3,2
Jleykpammnoe 4,7,59 6
Tpéxkpamnoe 86,978
Yemuvipéxkpammuoe 4,6,5 4, 3
2. Paccuutarh KO3((UIMEHT perpeccud X W Y M HA00OPOT MO CIIEIYIOIIUM
MOKa3aTesIsIM:
X- 467,441,491, 433, 543, 488, 390, 391, 421, 447
y- 186, 182, 190, 183, 196, 189, 172, 174, 180, 179

3. OmnpenenuTh BIUSHUE IIOTHOCTUA MOCAJKH MOJIOJHSKA Kyp MOPOABI OEbIit
JIETTOPH Ha MPHUPOCT KUBOM Macchl (KT) B KOHIIE NEPUOJA BbIpAIIMBAHUS.
Onpenensiercs Tpy YPOBHS IIIOTHOCTH nocaaku (rpanauuu) 10, 12, 14 rosos.

HOCTb

ILoT

MMOCaaKNA

KonuuecTBO ro10B ¢ )XUBOM Macco, Kr

1,5 1,6 1,7

1,8

1,9




TOJI.
10 - 2 6 12 10
12 2 4 13 9 3
14 4 10 18 5 2

PaccuntaTh K03(pGUIHUEHT perpeccuu >XMBOM Macchl y oJieHeH M 00XxBarta
Ipyad ¥ HA000POT MO CIEAYIOMIUM MMOKA3aTENSIM:

KM kr- 467,441,491, 433, 543, 488, 390, 391, 421, 447

Oo6xBat rpynu cMm.-186, 182, 190, 183, 196, 189, 172, 174, 180, 179

[Ipu pazpaboTke criocoOoB orpeaeneHus BEICOTHI IepeBa 1Mo ero ooxsary (Ha
BBICOTE TPYAH HW3MEPSIONIEr0) IOJIYYeHbl KOA(PPHUIMEHTHI KOPPEISIUU
MEX]Ty STUMH IPU3HAKAMU JIJISl IBYX TTOPO/T IEPEBHEB:

nl =200, r1 = 0,60,

n2 =150, r2 = 0,80,

[Ipu npoBepke TMNOTE3BI O CBSA3U KPYNMHOIUIOJAHOCTH C KUPHOMOJIOYHOCTHIO
OblT paccuuTaH KOA(POUIIMEHT KOPPEISIUU MEXKIY NPOLEHTOM >Hupa B
MOJIOKE y 50 KOpOB ¥ BECOM IPHU POXKICHUU TENIAT OT 3TUX KE KOPOB.
[Tomyyeno:

koaddunrent koppensuuu r=+0,21;

ero ommuoOka 0.14

KPUTEPHI TOCTOBEPHOCTH:
JInsi MpOBEpPKU THUIIOTE3bl O TOM, YTO KOAI(PPHUIIMEHT KOPPEISAIUU MEXKITY
IeTbMU U poautensmu r =+0,5, Obula COMOCTaBJIeHA IJIOJOBUTOCTH 226
JIMCHILl ¥ UX JOYEPEU B COOTBETCTBYIOIIEM BO3PACTE U B CXOAHBIX YCIOBHSX.
Koaddumment xoppensiuum okaszaics paBHbiM +0,45. IloaTBepkaaer wiau
ONPOBEPraeT 3TOT PE3yAbTAT TUIOTEZY ?
[Ipeanonoxxum, B HEKOTOPOM KBajpaTe CIy4ailHbIM 00pa3oM BBIOMpAETCS
Touka. KakoBa BeposITHOCTh, UTO OHA OKaxeTcsi B obsactu D.

CocraBuTh BapuaIlMOHHBIN psifl (Pl pacrpeaesieHus) — TBOMHOM psijl yucen,
OTPAKAKOIIUNA COOTHOIIEHUE PAHKUPOBAHHBIX 3HAYEHUW MpHU3HAKA C
4acTOTOM WX BCTPEUYAEMOCTH B JaHHOW BbeIOOpKe. 23333444455 —
PaHXXUPOBAHHBIN Psif,

2.2. OneHOYHBbIE CPeaCTBA JJIs1 MIPOMEKYTOYHOM aTTecTanuu (IK3aMeH)

1. OcHOBHBIE TOHATHS TEOPUU BEPOATHOCTEN: CIIy4alHbIN SKCIIEPUMEHT,
CJIy4aifHbIe COOBITHUS, HEBO3MOXHOE U JIOCTOBEPHOE COOBITHS.

2. Cymma coObITHi

3. [IpousBenenue coObITHI

4. Yto Takoe BEpOATHOCTH
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5. Knnaccuueckoe onpeeneHne BepoITHOCTEN
6. ['eoMeTpuuecKoe OnpeaesIeHHe BEpOSITHOCTH
7. YcnoBHasi BEpOATHOCTh

8. IIpaBWIIO CI0KEHUSA BEPOATHOCTEN

9. ITpaBuO YMHOXKEHUS BEPOATHOCTEN

10.

11

[TepecTtanoBku

. Pazmeniennsa
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.

Coueranus

City4aiiHble BETUYUHBI: JUCKPETHBIEC U HETIPEPHIBHBIE
3aKOH pacrpeaencHus CIy4aitHON BETUYNHBI

DOyHKIMSA pACTIPEICIICHUS CITyYaliHON BEJTMYUHBI
@yHKIHS TUIOTHOCTH BEPOATHOCTEN

YucnoBble XapaKTEPUCTUKH CIIyYalHBIX BETUYNH
MaremMaTtn4eckoe OKHuaaHue

Hucniepens

[loHATHE O MHOTOMEPHOW CIIy4YallHOM BEJINYNHE
KoBapuanus

Koaddumment koppensuun

['enepanbHast COBOKYIHOCTb

Bri6opxka

Bb160po4uHbIit METOT B CTATUCTUKE

PernpezeHTaTMBHOCTH BHIOOPKHU

Craructryeckne OLEeHKH

Cpennee apudmernyeckoe

CpenHexBaIpaTH4ECKOE OTKIIOHEHUE

Ommbka cpennero apupmMeTHaecKoro

JloBepuTenbHas BEPOATHOCTb U TOBEPUTEIIbHBI HHTEPBAJ
BapuanuoHnusbie psiJibl: HHTEpBAJIbHBIE U O€3MHTEPBaAIbHbBIC
Cratuctuyeckas TUIoTe3a

Jloruka nmpoBepKH CTATUCTUYECKUX TUITOTES

Hynesas runoresa

AJIbTepHATHBHAsA TAIIOTE3a

CratucTuyeckuil KpuTepun

[IpoBepka runoTe3sl 0 paBEHCTBE ABYX MAaTEMaTUUYECKUX OKUIAHUN
[IpoBepka runore3sl 0 paBEHCTBE ABYX AUCIIEPCHI
[IpoBepka runoTe3sl 0 HOPMAIBHOCTH PACIIPEICIICHUS CITyYalHOU

BCIIMYHMHBI

41.
42.
43.
44.
45.
46.
47.
48.

[TpoBepka runoTe3sl 0 paBeHCTBE HYJIO KOdh(ULIMEeHTa KOPPEISUU
[ToHsiTHE O KOppEIALMU: JINHENHAS U HEJIMHENHAS] KOPPEIIALUS
[TonsTue o perpeccuu

JInnenHas perpeccus

Haxoxnenue kor¢hGUIMeHTOB TUHEHHOMN perpeccuu

[IpUHIMIIBI IUCTIEPCUOHHOTO aHAJIN3a

OO0mas qucriepcus

@dakTopHas AucHepcus
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

OcrarouHas AUCIICPCHUs

HyneBas runoresa JUCIEpCHOHHOTO aHAIN3a
Pacuér oHO(aKTOPHOIO CTATUCTHUYECKOT0 KOMILIEKCa

ITonsaTue MHOXEeCTBa

CuértHble M HECUETHBIE MHOYKECTBA
OObenMHEHHE U TTIePECECYCHIE MHOYKECTB
MoIIHOCTh MHOKECTBA

PazmepHOCTh MHOXKECTBA

[ToHsiTHE BEKTOpA

Ciio’)xeHue BEKTOpPOB

CxasnsipHO€ IPOU3BEJCHUE BEKTOPOB
BekTopHoe npou3BeieHre BEKTOPOB
[TonATHE MapKOBCKOM LIEITH
CroxacTnyecKkuil BEKTOp

[IepexoaHas MaTpuIia MApKOBCKOM LIENH
[loHsATHE UTPBI

[InaTéxHast MaTpuLa UTPHI

[ToHsiTHE CTpAaTErnu UTPHI

[ToHsITUE TUCKPUMUHAHTHOM aHAJIN3E
JluckpuMuHaHTHAsT QyHKIIUS

Teopema baiteca

Pacno3naBanue o6pa3oB

@DaKTOPHBIN aHAIIU3
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