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1. HIACIIOPT ®OHJIA OLIEHOYHBIX CPE/ICTB

1.1. O0Js1acTh IPUMEHEHUS
®onn omneHouHbix cpeAcTB (DPOC) — HeoTheMiemas 4YacTh pabodei
nporpaMMmbl  JUCHUIUIMHBL  (Moaynsi)  «buoMerpuss ©  MOJEIUPOBAHUE
OMOJIOTMYECKUX TMPOIECCOB» M TNpeAHa3HauYeH JJisl KOHTPOJS U OLEHKHU
00pa3oBaTeNbHBIX JOCTIKCHHH CTYJACHTOB, OCBOMBIIUX TMPOTPAMMY JUCITUTUTHHBI

(Momymns).

1.2. Hean u 3a1a4u GOHIA OLIEHOUYHBIX CPEACTB

LHenp @POC — yCTaHOBUTH COOTBETCTBHE YPOBHS  IOJArOTOBKU
obOyuarorierocss TpedoBanus PI'OC BO — wmarucrtpaTrypa 1O HaIpaBiICHUIO
noarotoBku 06.04.01 buonorus, yTBepKIAECHHBIM NMPUKAa30M MUHHUCTEPCTBA HAYKHU
u BhIciero obpaszoBanusi Poccuiickoit @enepanuu ot 11 aBrycra 2020 Ne 934 u
[TpodeccnonansHbiM CTaHAAPTOM, YTBEpkIeHHBIM Ilpukazom MuHucTtepcTBa
Tpyda W comnmanbHOM 3ammThl Poccuiickoit ®denmepammnu «OO0 yTBEpk ACHUU
npodeccuonanbHOro cranaaptay oT 18 oktaops 2013 r. Ne 544H.

1.3. Ilepeyens KomneTeHu Ui, GopMUpPyeMBbIX B poLiecce 0CBOCHUS
OCHOBHOI1I MpoeccHoHATILHOI 00pa30BaTEIbLHON MPOTrPaMMBbI
[Ipouecc ocBOeHMsSI JAMCLUMIUIMHBI  HampaBieH Ha  (OPMHUPOBAHUE
CIEAYIOUIUX KOMIIETEHIIUN U UHIUKATOPOB UX JOCTUKEHUS:

Koa no ®I'OC BO | NHaukaTop 10CTHKEHUSA
O6menpodeccrnoHaaIbHBIS

OIIK-6 — ciocoOeH TBOpYECKU OIIK-6.1. 3HaeT OCHOBHbBIE COBpPEMEHHBIE
OPUMEHATH U MOIU(GUIUPOBATH KOMIIBIOTEPHBIE TEXHOJIOTHH U MpodeccruoHalbHbIe 0a3bl
COBpPEMEHHBIE KOMITbIOTEPHBIC JTAaHHBIX, MIpUMEHsIEMbIEe B npodeccuoHaNbHOM
TEXHOJIOTHH, paboTaTh ¢ NESTENIbHOCTH, MPUHIIUIIBI ¥ TIOJIXO/IbI UX HUCIIOJIb30BAHUS
npodeccuoHanbHBIMU 0a3aMu IpU pelieHrur npodecCUOHaTbHON 3a1a4H;

JTaHHBIX, TPo(ecCcCHnoHaNbHO OIIK-6.2. YMeeT OCyIIECTBIATh MOUCK MEPCHEKTUBHBIX
0(pOpMIIATH U TIPEACTABIATH COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUI u
pe3yJIbTaThl HOBBIX Pa3pabOTOK npodecCHOHANBHBIX ~ 0a3  JAaHHBIX, TPH  PEIICHUH

KOHKPETHOU PO(EeCCUOHATILHOM 3a/1a4H;

OIIK-6.3. Bnageer  HaBhIKaMuM ~ NPUMEHEHUS U
MoupUKauu COBpPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJOTHi, paboThl ¢ podeccuoHaIbHBIMHU 0a3aMu IS
pelieHus KOHKPETHOU podeCcCHOHATBHOM 3a/1auH;
OIIK-6.4. Brnageer HaBblKaMu MPOPECCHOHATHHOTO
opOpMIICHHST H TPEACTABICHUS PE3yJIbTaTOB HOBBIX
pa3paboToK.

OIIK — 8 - coco6en ucnonp3zoBatr] OIIK-8.1. 3nHaer mnpuHOUNBI pabOThl COBPEMEHHOM
COBPEMEHHYIO HCCIIEI0BATENbCKYH HCCIEIOBATENbCKONW —ammaparypbl U BBIUMCIUTEIHHOU
anmaparypy ¥ BbIUMCIHTENbHYH TEXHUKU;

TEXHUKY Jipe: pemenny OIIK-8.2. Ymeer BbIOpaTh HEOOXOIUMYIO AJIS PELICHUS




WHHOBAIITMOHHBIX 3aga4

po(hecCHOHATLHOM IS TEIIBHOCTH

]

npodeccuoHaIbHBIX 3a1a4 COBPEMEHHYIO

UCCJIEIOBATENbCKYIO allllapaTypy U BbIYUCIUTEIBHYIO

TEXHUKY,
OIIK-8.3. Bnageer HaBBEIKAMH HCIIOJIL30BaHUS
COBPEMEHHOM  HMCCJICIOBATCAbCKOW  ammaparypel |
BEIYMCIIATEILHOM TEXHUKH JUTS peleHus
MHHOBAIIMOHHBIX 3a7a4 B po(heCcCHOHATILHOM
JIEATEIHHOCTH.

[IpodeccuonaibHbIe

[IK — 2 — cnoco0GeH NpUMEHSTH

METOINYECKUE OCHOBBI
IIPOCKTUPOBAHMS,  BBIIIOJIHEHUSA
NOJIEBBIX M 1a0OpaTOpPHBIX
OMOJIOTHYECKUX, HSKOJIOTHYECKUX

WCCIIEIOBAHUN H UCIIOJIb30BaTh
COBPEMEHHYIO  ammaparypy H
BBIYUCIIUTCIIBHBIEC KOMIIJICKCHI B
HEJSIX OILICHKHU COCTOSIHUS
OKpY>Karollel MPUPOJHON Cpelibl
u BOCCTAHOBJICHHUS ee
OuopecypcoB.

[IK-2.1 3HaeT TEOpeTUYECKYI0 OCHOBY, METOAOJOTHUIO U
METO/bI HCCIIEIOBAHNUS B BBIOpaHHOW 00JIacTH;
[IK-2.2

IIPOEKTUPOBAHMS,

YMCET BI)I6paTI) METOJHUYCCKHUEC OCHOBBI

COBPEMEHHYIO anmnaparypy nu
BBIYHCIINTEIILHBIC KOMIIICKCEL,

[IK-2.3 BrmajgeeT HaBBIKAMH MPUMEHEHHUS METOIUYECKUX
OCHOB TMPOEKTUPOBAHUS U HMCIIOJIb30BaHUS COBPEMEHHOM
anmapaTtypbl M BBIYMCIHATEIbHBIX KOMILUIEKCOB IpHU
BBITIOJITHCHHH TTOJICBBIX U JIAOOPATOPHBIX OMOJOTHYECKHUX,

AKOJOIrMYECKUX MCCIICAOBAHMI.

1.4. DTanbl GpopMUPOBAHUS KOMIIETEHUMIA U CPEICTBA OLICHUBAHUS YPOBHS HX

chopmMHUpOBaAHHOCTH

Jransbl popmupoBaHusa komnereHuuii | Komnerenunu KoHTpo/ibHO-0LIeHOYHbIE
cpeacrsa / cnocod

OLlEHUBAHMNS

Tema 1. OcnoBsl mogenupoBanus. [lonstue | OIIK—6, OIIK- | ycTHBII onpoc;

monenu. Tumbr  wmopeneit.  Crpykrypa | 8, IIK-2

Monenu. TpeOoBaHUS, NPEIbIBISIEMbIE K

MOJIETISIM.

Tema 2. Knaccudukauus  mogneneit. | OIIK—-6, OIIK- | ycTHBIII  ompoc;  BHIOTHEHHUE

Knaccudukanus Mozeneld mo Ha3HAYECHUIO. 8, I1IK-2 MIPaKTUYECKUX padoT;

Knaccudukanus wmoneneit mo xapakrepy

B3aMMOOTHOILIECHHI co cpemnoi.

Knaccudukanus mopaeneld 1mo NpUIMHHOM

00yCIIOBIIEHHOCTH. Knaccuduxanms

MoOJIeJIeH 110 METOA0JIOTHH PUMEHEHHSL.

Tema 3. OcHoBHbIe 3Tanbl KoMbOTepHOTO | OIIK—6, OIIK- | ycTHBI  OHpOC;  BBINOJIHEHUE

MonenupoBanus. lloctaHoBka 3amauu U 8, I1IK-2 MIPAKTUYECKHUX padoT;

aHaJIN3 oObeKTa MOJIETTUPOBAHUSI.

Pazpabotka (dopmanuzanus ¥ CHHTE3)

mozenu. IIpoBeneHne  KOMIIBIOTEPHOTO

JKCIIEPUMEHTA. AHanu3  pe3yibTaToB

MOJIEJTUPOBAHUSL.

Tema 4. OcHoBbl  umurtanuoHHoro | OIIK-6, OIIK- | ycTHBII ompoc;  BBIIOJHEHHUE




MOJIEJINPOBAHUSL.

MMHUTAMOHHOr0 MoiesupoBanus. [Toaxomsl
K UMHUTallHOHHOMY MOJICJIMPOBAHUIO.

Ocobennoctu 8, IIK-2 MPaKTUYECKUX pabdoT;

Tema 5. [IporpammubIe cpensl | OIIK-6, OIIK- | ycTHBIM  Ompoc;  BBITIOJIHEHHE
MOJICTTUPOBaHUS. XapaKTePUCTHKA CHCTEM 8, I1IK-2 MIPaKTUYECKHUX padoT;
MMUTAIIMOHHOTO MOJIETUPOBAHUSI.
YHuBepcanpHas cpeia  MMHUTAIMOHHOTO
MOJIETTUPOBAHUSI. MonenupoBanue
OHMOJOTUYECKHX MPOIECCOB.
[Ipomexyrounas arrecTanus OIIK-6, OIIK- | ’x3amMeH (YCTHBIN)
8, 11K-2

1.5. Onucanune noka3areseil POPMHUPOBAHUS KOMIIETEH N

Kox xomnerenuuu

Ilnanupyemblie pe3yabTaThl 00y4eHus (MOKA3aTeH)

OIIK-6

3HATh: IIyTH U MEPCIIEKTUBBI IPUMEHEHUS] COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH B OMOJIOTUYECKUX HAyKax U 00pa30BaHUU.

yMeTh: paboTaTth ¢ MpodeCCHOHATHHBIMU 0a3aMu U OaHKaMU JaHHBIX B
n30paHHO# 001acTy TPO(HEeCCHOHATTEHON e TEIIbHOCTH.

BJAaJeTh: HEOOXOJUMBIM MATEMAaTHYCCKHM allllapaTtoM W HaBBIKAMH
aHallM3a M XpaHEHUs DJIIEKTPOHHBIX HW300paKE€HUIl, HMEeT OIbIT
MO (DHUKAITNY KOMITBIOTEPHBIX TEXHOJIOTHH B IENIAX MPOPECCHOHATBHBIX
HUCCIIEI0BAHNNI

OIIK - 8

3HATh: CIOCOOBI IOMYYEHHUS HOBBIX 3HAHUH C HCIOJIB30BAHHEM
MH(QOPMAIIMOHHBIX TEXHOJIOTHI; METOIOJOTHIO, KOHKPETHBIE METOMBI U
NPUEMBl  HAyYHO-MCCIIEAOBATENLCKOW pabOThl €  HCHOJIB30BAHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH, HEOOXOAMMBIE JUISI OCBOCHUS
IUCHIUTUIAH TPO(ECCHOHATBHOTO IIMKIIA; HOBBIE METOJIbI HCCIIEJOBAHUS U
KOMITBIOTEpHBIE TEXHOJOTUU Uil cOOpa M aHaimu3a OHOJIOTHYECKON
uHpOpMaLnu.

yMeTb: CTPOUTh MaTeMaTHYeCKUE M  KOMIIBIOTEPHBIE  MOJEIH
OMOJIOTUYECKUX CHCTEM; paboTaTh C pPa3IUYHBIMH HCTOYHUKAMHU
uHpOpMaIMK, HCHONB3YS pasHble (GOpPMBI  pabOTBl C  HAyYHOH
JUTEPATypOi, COCTABIATH OMOMMOrpadUUEeCKUil CIHUCOK; TNPHUMEHSTh
TEOpPEeTHUYECKHE 3HAHUS MO MeToAaM cOopa, XpaHeHUs, o0paboTKu u
nepegayn  Ouomormueckol  mHOpMamMM ¢ HCHOJIB30BAHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

BJa/IeTh: METOAAMU MaTEMaTHYECKOTO MOJEIUPOBAHUS UISI PEIICHHS
npodeccHOHaIbHBIX  3ajay; COBPEMEHHBIMH  KOMITBIOTEPHBIMH
TEXHOJIOTUSIMHU TIpH cOope, XpaHeHHH, 00paboTKe, aHAIM3e U Iepeaayde
Onosornueckor nHopMaluu

[IK-2

3HATh: IPaBHJIA IMOCTPOCHHMS HMHUTAIIMOHHBIX MOJEICH JUIs pPEeIICHHS
IKOJIOTHUECKUX 3a/lad; [paBWIa TPOTHO3UPOBAHMS CUTYyalluid B
OMOJIOTMYECKUX COOOIIECTBAX;

yMeTh: TPHUMCHSITH 3HAHHS KOMITBIOTEPHBIX TEXHOJIOTHHA B OHOJIOTHH,
MOJICJTUPOBAHUS U MPOTHO3UPOBAHMS Ha TPAKTHKE;

BJaJeTh: 0a30BBIMH NMPUEMAMK HM3YUCHHS M aHAIN3a JIMTCPATYPHBIX H
NMATCHTHBIX HMCTOYHHKOB, OPTraHU3allMM HAay4YHBIX WCCICIOBAHUN C
MCIOJIb30BaHUEM WH(POPMAITMOHHBIX TEXHOJIOTH; HAaBBIKAMHU PEIICHUS
HAy4YHBIX 33124 C IPUMEHEHHEM HH(POPMAITMOHHBIX TEXHOJIOTHIA.




1.6. Kputepun oneHUBaHMS KOMIIETEHIIM HA Pa3HBIX 3Tanax ux GopMupoBaHus

Cucrema OICHUBaAHUA y‘leﬁHbIX JOCTHKEHU CTYAEHTOB

04HOM opMBbI 00yUeHH S

Bua yueoHoii padboTsl KoJsanyecTBo 0a/1510B
BrInosTHeHHE MPAKTHYECKUX PAOOT M YCTHBIC OTBETHI 32
CamocTtosaTenpHas paborta 23
KonTponbHas padbora 5
DK3aMeH 40
Hroro 3a cemecTp: 100

HaxkonureabHast cucTeMa oneHuBanus dx3aMena nmo 100-0a1abHo0M HIKAJIe

Yeroipexodali-
JbHas cucTeMa
OlleHUBAHUS
IK3aMeHa

100-
0aIbHAA
IIKaJIa

BykBenHnas mkana, coorsercryomasi 100-0anibHoi mKamne

OT1iau4HO

90-100

A — OTIMYHO — TEOPETHUYECKOE COJAEPKAHUE Kypca OCBOEHO
MOJHOCTBIO, 0€3 MPOoOeIoB; HEOOXOAUMBbIE NMPAKTUUECKUE HABBIKU
paboOTBI € OCBOGHHBIM MaTepHajoM C(HOPMHUpPOBAHBI; BCE
NpeayCMOTPEHHbIE MPOrpaMMoi 0O0yuyeHHs yueOHble 3alaHus
BBITTOJIHEHBI, KAYECTBO WX BBHIMOJIHEHUS OIIEHEHO YMCIIOM 0aJlioB,
0JIM3KUM K MAaKCUMaJIbHOMY

Xopomo

83-89

B — 0o4eHb XOPOIIO — TEOPETUYECKOE COJECpIKaHNE Kypca OCBOCHO
MOJIHOCTBIO, 0e3 MPOoOeoB; HEOOXOAUMbBIC MPAKTUUCCKHE HABBIKH
paboThl C OCBOCHHBIM MaTepHaIOM B OCHOBHOM C(OPMHPOBAHBL;
BCE MPEAYCMOTPCHHBIC MPOrpaMMOil OOy4YEeHHUS! YueOHbIC 3aTaHusl
BBITIOJIHCHBI, KAYECTBO BBIMOJIHECHUSI OOJIBIIMHCTBA U3 HUX OLICHEHO
MUCIOM 0AJIOB, OJM3KUM K MAKCHMAIbHOMY

Xopomo

75-82

C - XOopomo — TCOPETUUCCKOC COACPKAHUC KypCa OCBOCHO
IIOJIHOCTBIO, HCKOTOPLBIC IMPAaKTUYICCKUC HaBbIKHN pa6OTI>I
C OCBOCHHBIM MaTrcpuajioM C(i)OpMI/IpOBaHBI HEAOCTATOYHO, BCEC
NpeaAyCMOTPCHHBIC nporpaMMoﬁ 06yquI/m y‘le6HHe 3aJaHusA
BBITIOJIHCHBI, Ka4€CTBO BbIIIOJHCHUA HH OJHOIroO H3 HHUX HE
OLCHCHO MHMHHUMAJIBHBIM YHCJIIOM 6aJ'IJ'IOB, HCKOTOPLIC BHUbI
3aJaHHUI BBIIIOJIHEHBI C omuOKaMu

Y noBneTBo-
pHUTEIBHO

63-74

D — yZOBIETBOPHUTENIFHO — TEOPETHYECKOE CO/CpIKAHUE
JUCHUTUTMHBI  OCBOGHO YaCTUYHO, HO TMpPOOENIsl HE HOCST
CYILIECTBEHHOT'O XapaKTepa; He0OXOMMbIE MPAKTUYECKUE HABBIKU
paboTBI C OCBOCHHBIM MaTe€pHajoM B OCHOBHOM C()OPMHUPOBAHBI;
OOJIBIIMHCTBO ~ NPEAYCMOTPEHHBIX  HpOrpaMMoil  oO0ydeHus
y4eOHBIX 3aJaHUN BBIIIOJHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX
3aJaHuil, coepkaT OUTHOKU

Y nosnerBo-
PHUTEIBHO

50-62

E — mocpeacTBeHHO — TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOCHO
YaCTUYHO,  HEKOTOpbIe  NPAaKTUYECKUE  HABBIKU  PabOTHI
He c(hOpMHUPOBaHBI, MHOTHE TNPEAYCMOTPEHHBIE MPOTPAMMOM
oOy4yeHHsI y4eOHBIC 3aJaHHs HE BBINOJIHEHBI JIMOO KavyeCcTBO
BBIITOJIHEHUSI HEKOTOPBIX M3 HHUX OLEHEHO 4YHUCIOM OaJlioB,

OJIM3KUM K MHUHHUMAJIbHOMY




Heynosnerso- 2149 FX — HEyI0BJIETBOPUTENBHO — TEOPETUUECKOE COJIEPKAHUE Kypca

PUTENBHO OCBOEHO YaCTUYHO; HEOOXOIMMBbIE MPAKTUYECKUE HABBIKK PaOOThI
HE c(hOpMUPOBAHBI; OOJIBIIMHCTBO MPEIyCMOTPEHHBIX
IpoTrpaMMoOil 0O0y4eHHs y4eOHBIX 3aJaHHWii HE BBIMOJIHEHO JHOO
KAayeCTBO MX BBIIIOJIHEHUS OIEHEHO YHUCIOM OaiioB, OJIM3KUM
K MHMHMMAJIbHOMY; IpU JOIOJHUTEIbHOH CaMOCTOSTENbHON
paboTe HaJ MaTepuaIoM Kypca BO3MOKHO MOBBIIICHHE KauecTBa
BBINOJHEHUs] Y4€OHBIX 3aJaHUI

Heynosnerso- 0-20 F — HEeynoBIETBOPUTEIBHO — TEOPETUUECKOE COJIEpKAHHUE Kypca
PHUTEIBHO HE OCBOCHO; HEOOXOJMMBIC TMPAKTHUYECKHUE HABBIKKM pPabOThI
HEe CQOPMHPOBAHBI; BCE BBINMOJHEHHbIC YyYeOHBIE 3aqaHUs
coJlepkaT rpyOble OMIMOKH, OTOTHHUTEIbHAS CaMOCTOSTEIbHAS
paboTa HaJx MarepuajioM Kypca HE MPUBEAET K KaKOMY-JIHOO
3HQUMMOMY TIOBBIIICHUIO KA4yeCTBA BBIMOJHEHUS Yy4eOHBIX
3aJIaHuU

2. KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA

2.1.OneHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIs (TUIIOBbIE)

Bomnpocs! 1J1s1 yCTHOTO onpoca:

1. Knmaccudukanus Moaenei OnoJIOriIecKuX CHCTEM.

2. O0BeKT, METOA U Ledb MojenupoBaHus. KadecTBeHHBIE, PErpecCHOHHBIC U
VMHTAIMOHHBIE MOJIEIIH.

3. MaremaTuueckuil anmapaT MOAEIUPOBaHUs OMOJIOTMYECKUX CUCTeM. Mojenu,
ONIMChIBa€MbIE OJHUM ypaBHEHHEM. [loHATHME yCTOMYMBOCTU CTAallMOHAPHOIO
COCTOSIHUSA U YCTOMYUBOCTH PELICHUS.

4. Monenu, onucbiBaeMble OAHUM Ju(hepeHIIMaTIbHBIM YPABHEHUEM.

5. ABTOHOMHO€E Y HEABTOHOMHO€E YpaBHEHHE. AHAJTUTUYECKOE PELICHUE.

6. YpaBHeHue ¢ 3ana3asiBaHueM. Bo3MoxkHbIe TUIIBI pemeHns. Meroa JIsmyHoBa u
rpauuecKuil METOJ1 UCCIEA0OBAHMS YCTOMYMBOCTH CTALIMOHAPHOTO COCTOSTHUSL.

7. Mopaenun pocrta OTIaenbHOW momynsuuu. HenpepsiBHbIE Moaenn Manbryca,
DepxroabCTa, MOAENb C MUHUMAJIBHOW KPUTHYECKOW YHUCIEHHOCTBIO.

8. Moaenu nomynsiuuii ¢ HENEPEKPHIBAIOIMMUCS MMOKOJCHUSMHA. THUIIBI pEeLICHUMN:
OTpaHMYEHHBINA POCT, KoJiebanus, xaoc. budypkannonnas nuarpamMmma.

9. Monenu ¢ 3ama3apIBaHUEM. Y YET BO3PACTHOM CTPYKTYPBI ITOIYJISILUH.

10. Moaenu, onucsiBaeMble AByMs ypaBHEHUsIMU. Da30Basi IIIOCKOCTh U (pa30BbIN
IIOPTPET.

11. Meron w30KknIMH. I'7aBHBIE W30KJIHMHBI BEPTUKAIBHBIX U TOPU30HTAIBHBIX
KACaTEJIbHBIX.

Cucrema IByX JUHEHHBIX ypaBHEHUH, ee pemieHre. OcoOble TOUKH.

12. Cuctema IByX aBTOHOMHBIX OU((depeHINaTbHbIX YpaBHEHUI OO0IIEro BHJA.
Meron JlanyHoBa wuccienoBaHus YCTOMYMBOCTU CTAllMOHAPHOIO COCTOSIHUSA
(IuHeapu3alMK pelIeHUs B OKPECTHOCTU ocoOoi Touku). [Ipumepsl: ypaBHEHUs
XUMHAYECKOMN peakunu JIOTKU U ypaBHEHUS B3aUMOJIECUCTBUSA BUAOB BonbpTeppa.




13. Mozaenu B3auMOJIECTBUS BUIOB.

14. Knaccudukaius TUIIOB B3aUMO/JIeHCTBUA. BombTeppoBCcKe MOIEIH.

15. O606mmenHas monens Koamoroposa. Turnbl Tpodudeckux GyHKIIUN.

16. ABToKoNEeOaTenpHbIe cUCTeMbl. MoJ1eTh TEMITOBBIX MTPOIIECCOB (DOTOCUHTESA.
17. Ilpumepsr: moaens JIopeH1a, MOJIETh XHUIIHUK - JIBE KEPTBHI.

18. Ilonstne wuneHTUPUKAMKM JUHAMHYECKUX Mojened. OOmas cxema
UJCHTU(UKAIIMN CUCTEMBI.

Mertoap! uacHTUGUKAINY TAPAMETPOB THHAMHUYIECKUX MOJIEIICH.

IIpuMepHbIii IepedyeHb TeM pedepaToB U MYJIbTUMEIMHHBIX NPe3eHTALMM:

. [lpumeneHre MaTeMaTHKU B OMOJIOTHH.

. Pacno3naBanue 06pa3on

. ©aKTOPHBIN aHAIU3

. AHanM3 IJIaBHBIX KOMIIOHEHT

. KitacrepHsiii aHanus

. PasHOCTHBIE ypaBHEHUS

. KBanparnueckoe oToOpakeHue

. llonsitue o nuddepeHaTEHOM ypaBHEHUH

. [lopsimok nuddepeHnanbHOro ypaBHEHUS

10. YpaBHEHUS B 4aCTHBIX TPOU3BOIHBIX

11. Yto 3HauuT pemuth AU dhepeHIuanbHOe ypaBHEHUE
12. YpaBHEHUS C OTACISIOIUMHUCS IEPEMEHHBIMU
13. Henuneitnble qudpepeHnnanbublie ypaBHEHUS
14. KauecTBeHHbIM aHanu3 AU pepeHunanbHbIX ypaBHEHUN
15. ®a3oBas MI0CKOCTH

16. ®a30BbIi NOPTPET

17. ATTpakTopbl

18. CtpaHHblii aTTpaKTOp

19. V3751, hoKyCHI, LIEHTPHI, CETa

20. [IpenenpHbIN KT

21. XaoTnueckass KHHETHKA

O 00 1N DN K~ W —

Bompocsr 1i1st mpoBepku ypoBHSI 00y4€HHOCTH

. UTo Ha3BIBaeTCsI MaTeMaTHYECKON MOJIEIIBIO?

. Ha xakue Tunel nonpasaenstorcss MaTeMaTHIeCKue MOJEIn?
. Kakne 3amaum pemaer teopust BEPOSITHOCTEN?

. UTo Ha3pIBaeTCs CIly4allHbIMU BEJIMYMHAMU ?

. UTo Ha3bIBaeTCs MPOCTPAHCTBOM 3JIEMEHTAPHBIX COOBITUI?

. Kakue onepanyy BbINOIHIIOTCS Hal COOBITUSMU?

. UTo Ha3bIBaeTCs CyMMOM U MPOU3BEACHUEM COOBITHII?

. Kak ctpostcs Moienu paBHOBEPOSATHBIX COOBITUI?

. UTo Ha3pIBaeTCs yCIOBHOW BEPOSTHOCTBIO?

O 001N DNk~ W —



10. Kakue coObITHS Ha3bIBAIOTCSI HE3ABUCUMBIMU?

11. YTo Ha3pIBaETCA KIACCUYECKUM ONPEIEIEHUEM BEPOSTHOCTEM.
12. Yto Ha3pIBaeTCs Cly4YallHBIMU BEJIMYUHAMU ?

13. 3akoH pacrnipeneneHus ciry4ailHoil BETUYUHBI.

14. @yHKkMsA pacnpeAeneHus CIy4ailHOW BETUYUHBI.

15. @yHKIMSA IIOTHOCTH BEPOSITHOCTEN CIIy4YallHOW BEJTMYHHBI.

16. UTto Takoe HOPMAJIBHOE PACIIPEICTICHUE CTyYaTHBIX BEJIMYHH?

17. UncnoBsle XapaKTEPUCTUKH CITyYalHBIX BETUYNH

18. Uto Ha3pIBaeTCa MATEMATUYECKUM OKUIAHUEM CIIyYaNHBIX BEJIMYHH?
19. Uto Ha3pIBaeTCA TUCTIEPCUEN CITyYalHBIX BEJTUYUH?

20. Yro Ha3bIBAECTCS FTEOMETPUUECKUM OIPEICICHUEM BEPOSTHOCTEMN?
21. [IpaBuno cnoxeHus: BEPOATHOCTEM.

22. [IpaBuno yMHOXEHHUS BEPOSITHOCTEN.

23. IIpu KakuX yCIOBUSAX IPUMEHSIETCS JUCIIEPCUOHHBIN aHaIn3?

24. OgHOo(aKTOPHBIN AUCTICPCUOHHBIN aHAIIN3

25. B uem CyTh IMCKPUMHHAHTHOTO aHaIn3a?

TecrToBble 3aganus (MpUMepPbI):

1. OnuH u3 crioco00B M3BIICUEHUS HH(DOPMAITUN U3 HAOIIOAAEMOTO SBJICHUS,
3aKJTIOYAIOIIUICS B TOM, YTO OOBEKT COIMATIBHOM NEHUCTBUTEILHOCTH COOTHOCUTCS
C ONPEJECTCHHON YUCIOBON CUCTEMOM.

1. MmonenupoBaHue

2. cTaTucTU4eckas 00padoTka

3. u3MepeHue

4. BpIOOpKA.

2. CoObITHE, KOTOPOE 0053aTEIHHO MPOUCXOIUT B PE3YIbTaTe JTAHHOTO
HCIIBITaHUS:

1. HEBO3MOXKHOE COOBITHE

2. MPOTHUBOIIOJI0XHOE COOBITHE

3. 1OCTOBEPHOE COOBITHE

4. HECOBMECTHBIC COOBITHS.

3. 3akoH pacrpeaeieHus CTydaliHbIX BEJIMUYMH HE MOXKET OBITh 3a7aH B BUJIC:

1. TaOmuiel

2. (opmyiib

3. rpaduka

4. CxeMmsbl

4. IlonsTue cpeaHero 3HaYEHUs CIIy4allHOM BEJIMYMHBI B TEOPUU BEPOSTHOCTEN
1. nucniepcust

2. MaTeMaTHUYECKOE OKHJIaHUE

3. Moja

4. MeauaHa

5. llokasarenb pacceMBaHMS 3HAYCHUM CITy4alHOW BEJIMUYUHBI OTHOCUTEIIBHO €€

MAaTCMAaTHYICCKOI'O OXKHJaHUA:



1. mona

2. TUCKpEeTHas CllydailHas BEJIUYHMHA

3. CTaHJApTHOE OTKJIOHEHUE

4. MaTeMaTUYECKOE OXKUIAHUC

6. MHOXEeCTBO BCEX €IMHUI] COBOKYITHOCTH, 00JIaTAfOITUX ONpe IeICHHBIM
MIPU3HAKOM U MOJIJICIKAIINX U3YUYEHHUIO, HOCUT B CTAaTUCTUKE Ha3BaHUE

1. 3aK0H OOJIBIINX YHCET

2. reHepanbHasi COBOKYITHOCTh

3. BBIOOPOYHBIN METO]T

4. mpeacTaBuTEIbHAS BEIOOPKA

7. Hayka 0 MaTeMaTHYECKUX METOJIaX CUCTEMATU3AIMHA U UCITOIb30BaHUS
CTaTUCTUYECKUX JAHHBIX JIJII HAYYHBIX U MPAKTUYECKUX BHIBOJIOB

. IUCKpETHasi MaTeMaTuKa

. MaTeMaTH4ecKasl CTaTUCTHKA

. MaTeMaTHu4ecKas JOoTuKa

. MAaTEMATUYECKOE MOJICTTUPOBAHUE

. PazHocTh Mex 1y MaKCUMaJIbHBIM U MHHUMAJIbHBIM 3HAYCHHUEM BBIOOPKH:
. BapUaLIMOHHBIN PsiJ

. pa3Max BBIOOPKH

. CTATUCTUYECKHAN PAJT

. TIOJINTOH YacTOT

Metoauueckue MaTepuanbl, ONPEaSsSIONINe NPOLEeaypy OLICHUBAHUS 3HAHUI:
Karou k 3apanusm — 1-3; 2-4; 3-4; 4-2; 5-3; 6-2; 7-2; 8-2.

A WLWN—OPANAWN—

IIpakTuyeckue 3agaHus (MpUMepbI):

1. 3amaun.
Jloza buocmumynamopa Abconomuwviii.  npupocm  Hcusoll
MAccovl NOPOCAM, Ke
Hyneesas (konmponvhas) 2,1,3 12
OounapHoe npumeHenue 3,6,4, 3 2
Jlsykpammnoe 47,59 6
Tpéxxkpamnoe 86,9 7 8
Yemvipéxkpammuoe 4,6, 5,4, 3
2. Paccuurtarh kod(pduiueHT perpeccun X My U HA00OPOT MO CIEAYIOIIUM
MOKA3aTEeIsIM:
X- 467,441,491, 433, 543, 488, 390, 391, 421, 447
y- 186, 182, 190, 183, 196, 189, 172, 174, 180, 179

3. OmpenenuTh BIUSHHUE MJIOTHOCTU TOCAJKH MOJIOJHSAKA Kyp MOPOIbI OENbIi
JIETTOPH Ha OPHUPOCT KUBOM Macchl (KI') B KOHIIE MEpUOa BbIpal[UBaHMUS.
OnpenensieTcst TpYU YpOBHS MIIOTHOCTH nocaaku (rpagamun) 10, 12, 14 ronos.

[Tnot KoandecTBo roJioB ¢ )XUBOM Maccou, KI

HOCTB 1,5 1,6 1,7 1,8 1,9
ITOCAIKHN




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

Paccunrate x03uIHEHT perpeccuu XKMBOM Macchl y OJieHEH M oOxBara
IpyJu U HA00OPOT MO CIEAYIOIIMM MOKa3aTesIM:

K.m. kr- 467,441, 491, 433, 543, 488, 390, 391, 421, 447

Oo6xBar rpynu cm.-186, 182, 190, 183, 196, 189, 172, 174, 180, 179

[Ipu pa3paboTke criocoOOB OmnpeiesieHrs BEICOTHI AepeBa Mo ero o0xBary (Ha
BBICOTE€ TPYIU H3MEPSIONIET0) TMOIyYeHbl KOA(OUIIMEHTHl KOPPEISIUU
MEK]ly 3TUMU MTPU3HAKAMU JJIsI IBYX MOPOJI I€PEBHEB:

nl =200, r1 =0,60,

n2 =150, r2=0,80,

[Ipu npoBepke runoTe3bl 0 CBA3M KPYMHOILIOJAHOCTH C KMPHOMOJIOYHOCTBIO
ObUT paccunTaH KOA(DPHUIMEHT KOPPETSIUU MEXKIYy MPOIEHTOM >XUpa B
MOJIOKE y 50 KOpOB M BECOM NPH POKIACHUHU TEIAT OT ITUX KE KOPOB.
[Tonyueno:

koa(urment koppemnsiuu r=+0,21;

ero omuoka 0.14

KPUTEPUI JOCTOBEPHOCTH:
JUis MpOBEpKHU THUIIOTE3bl O TOM, YTO KOIPPUIMEHT KOPPEISLUU MEXIY
IeTbMH W poautensmu r =+0,5, ObUta COIMOCTaBlICHA ILJIOJIOBHTOCTH 226
JIMCHULl M UX JOYEPEN B COOTBETCTBYIOIIEM BO3PACTE U B CXOJHBIX YCIOBUSX.
Koaddurment xoppensuun oxazaincs paBHbiM +0,45. TlonrBepkmaer wim
OIPOBEPTAET 3TOT PE3ybTAT TUIOTE3Y?
[Ipeanonoxum, B HEKOTOPOM KBaJpaTe CIy4ailHbIM 0Opa3oM BBIOMpAETCS
Touka. KakoBa BEpOATHOCTh, UTO OHA OKaxkeTcs B oosactu D.

CocTaBUTh BapualMOHHBIA psij (psii pacnpeneneHus) — IBOMHOM psil dnced,
OTPAKAOIIMN COOTHOLIEHWE PAaHXKUPOBAHHBIX 3HAYEHWW TNIPU3HAKA C
4aCTOTOM UX BCTPEUAEMOCTH B JaHHOU BeIOOpKE. 23333444455 — panxxupoBa
HHBIN PSI,

2.2. OueHo4YHbIE CPeACTBA ISl MPOMEKYTOYHOM aTTecTalnu (3K3aMeH)

1. OCHOBHBIE IOHATHS TEOPUN BEPOATHOCTEN: CIIyYalHbIA SKCIIEPUMEHT,
CIIy4aifHble COOBITHUS, HEBO3MOXKHOE U JIOCTOBEPHOE COOBITHSL.

2. Cymma coObITHiIT

3. [IpousBenenne coObITHI

4. Yto Takoe BEpOSITHOCTD
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5. Kitaccuueckoe onpeneneHue BeposiTHOCTEN

6. 'eomeTpuyecKoe ONpeaesIeHHe BEPOATHOCTH

7. YcnoBHast BEpOATHOCTD

8. IIpaBUIIO CI0KEHUSI BEPOATHOCTEM

9. IIpaBuio yMHOXKEHHUS BEPOSITHOCTEN

10. TITepecTaHoBKM

11. Pazmemienus

12. Coueranus

13. Cny4aiiHble BEIMYHMHBL: JUCKPETHBIE U HETPEPHIBHBIE

14. 3akoH pacrnpenesneHus CIiy4alHOW BETUYUHBI

15. ®yHKuMs pacnpenesieHus CIy4alHOW BETMYUHbI

16. @yHKIMSA ITIOTHOCTU BEPOSITHOCTEN

17. YncnoBele XapaKTEPUCTUKH CIIyYalHbBIX BETUYUH

18. MaremaTuyeckoe OxKuJaHue

19. Qucnepcus

20. IToHsiTHE O MHOTOMEPHOM CIy4YaiiHOW BEIUYHHE

21. KoBapuanus

22. KoaddurmeHT Koppesimu

23. I'eHepanbpHas COBOKYITHOCTh

24. Beibopka

25. BbIOOpOYHBIN METOJT B CTATUCTUKE

26. Penpe3eHTaTUBHOCTH BIOOPKHU

27. CTaTUCTUYECKHUE OLICHKHU

28. Cpennee apupmMeTHIECKOE

29. CpeHEKBaApaTUUECKOE OTKIOHEHNE

30. Ommbka cpennero apupMeTUIecKoro

31. loBepuTenbHast BEPOSITHOCTh U JOBEPUTEIbHBINA HHTEPBAI
32. BapuanmoHHbI€ psiibl: UHTEPBAJIbHbBIC U O€3MHTEPBAIbHbBIC
33. CraTuctrueckasi TMIIOTE3a

34. Jloruka npoBEpKH CTAaTUCTUYECKUX TUIIOTE3

35. HyneBas runoresa

36. AnbTepHaTUBHAs TUIIOTE3A

37. CTaTuCTUYECKUN KPUTEPUIA

38. IIpoBepka runoTe3sl O PABEHCTBE ABYX MATEMATUYECKUX OKHUAAHUN
39. IIpoBepka runoTessl O PaBEHCTBE ABYX AUCIIEPCUI

40. IIpoBepka runoTe3bl O HOPMAJIBHOCTH PACIIPEAEIEHUS CIIy4aliHON
BEJINYMHBI

41. IlpoBepka rumoTe3sl O PaBEHCTBE HYITIO KO3 GUITUEHTAa KOPPETSIIUT
42. IloHsTHE O KOPPEISALMY: JIMHENHAS U HEIMHENHAS KOPPEIALIHS
43. IlonsTHe o perpeccun

44. JIuneiinas perpeccus

45. Haxoxnenue korhGUIMeHToB JTMHEHHON perpeccuu

46. IIpuHIIMIIBI IUCTIEPCUOHHOTO aHaIu3a

47. O6uias nucnepcus

48. dakTopHas AUCIEPCUs



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

Ocrarounas AUCIICPCHUA

HyneBa;I THUIIOTC3a JUCIICPCHUOHHOI'O aHaJIN3a
Pacuér OIIHO(b&KTOpHOI‘O CTaTUCTHUYCCKOI'O KOMIIJICKCA

[loHATHE MHOXKECTBA

CuéTHbIE U HECUETHBIE MHOYXKECTBA
OObeIMHEeHNE U TIEPECCUCHNE MHOKECTB
MOoIIHOCTE MHOXKECTBA

Pa3zmepHOCTh MHOXECTBA

[TonsiTue BEKTOpa

CoxeHue BEKTOpOB

CxassipHOE IPOU3BECHUE BEKTOPOB
BekTopHoe mpousBeieHNE BEKTOPOB
[ToHsiTHE MapKOBCKOM LIENTH
CroxacTuyecKkuil BEKTOp

[lepexonHast MaTpulla MApKOBCKOW LIETTH
[ToHsrTHE UTPBI

[InaTéxHas MaTpHIla UTPbI

[loHsATHE CTpaTeruu Urpsl

[ToHATHE TUCKPUMHUHAHTHOM aHAIU3E
JluckpumuHaHTHas QyHKIUS

Teopema baiieca

PacmoznaBanue oOpa3oB

@aKTOPHBIN aHAIU3
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