MWHNCTEPCTBO HaykuM 1 BbiCcLLEro obpasoBaHnsa Poccuiickon ®egepaunm
hefepasibHOE rocyfapcTBEHHOE BloMKeTHOe obpa3oBaTesibHoe yupexaeHue
BbiCLLIEro 06pa3oBaHus
«CaHKT-IeTepbyprckuii rocy4apCTBEHHbI YHUBEPCUTET NPOMbILL/IEHHbIX TEXHOOIMIA U an3aiiHa»
(cnerynTa)

YTBEP)KOAIO

MepBbIN NpopeKkTop,
NpopeKTop
nn VD
N A.E. PyaonH

)

P

Pabouas nporpamma AUNCUMNNNHBI

51.0.05 | Maremaruka

YuebHbIii nnaH: 2026-2027 15.03.02 MUTA KNTM OO Nel-1-148.plx

Kadhegpa: | 26 ||\/|aTeMaTVIKVI

HanpaBneHne noaroToBKu:
(cneumanbHOCTB)

15.03.02 TexHonornyeckne mallnHbl 1 060pyaoBaHme

Mpodchnnib NOAroTOBKM: KOMNbIOTEPHbIN MHXUHUPUHT TEXHONOTUYECKUX MaLUWH
(cneumnanusauus)

YpoBeHb 06pa3oBaHusA:  HGakanaspuar

dopma 06yueHus: 0o4yHas

MnaH yye6HoOro npouecca

KoHTakTHas paboTta
OyvaroLmxcs Tpypoé dopma
CemecTp 0 Cam. | KonTposs, y
(kypc ans 3A0) _— pa6ota yac. MKOCTb, | NPOMEXYTOUHOW
Nekuuu 3aHF|TI/|.F| 3ET arrectauuu
Y 32 48 37 27 4
1 3K3ameH
PMA4 32 48 37 27 4
YN 34 34 49 27 4
2 SK3ameH
PMA 34 34 49 27 4
Y 32 32 53 27 4
3 3K3ameH
PM4 32 32 53 27 4
Y 34 34 49 27 4
4 3K3ameH
P4 34 34 49 27 4
VIToro Y 132 148 188 108 16
P4 132 148 188 108 16

CaHkT-lMeTepbypr
2026



Pabouyas nporpamma AUCUUNINHBI COCTaB/ieHa B COOTBETCTBUM C ddefepasibHbIM rocyAapCTBEHHbIM 06pa3oBaTeibHbIM
CTaHJapTOM BbicLlero obpasoBaHus Mo HanpasaeHnio noarotoskn 15.03.02 TexHoMornyeckme MaluvHbl 1
obopyaoBaHue, yTBepXA4EHHbIM Nprka3zom MunHobpHaykmn Poccum ot 09.08.2021 r. Ne 728

CocTtaButens (n):

OOKTOp TeXHMYECKUX Hayk, MNpodieccop MeluepsikoBa NanvHa
MaHTNneesHa

Ot Kathbepbl cOCTaBUTENSA: PoxkoB Hukonaii

3aBegylowmin kadpeapoii mateMaTukm HukonaeBunu

OT BbINycKatoLLen kadeapsbl: MapkoBeL, Anekceli

3aBegyowmii kadenpori BnagvmumpoBuy

MeToaunueckuii oTaen:




1 BBEAEHUVE K PABOYEN MPOrPAMME ANCLM/INHDI

1.1 Uenb aucumnnauubl: CchopmupoBaTb KOMMNETEHUMM oOyvatoweroca B 06M1acTy psga MaremaTuyeckux
avcumnanH, MeToAOB W MOoZenei, BkI4Yas martemMaTuyeckme MoAennM CUCTEM U MPOLLECCOB B €CTECTBO3HaHWM U
TEXHUKe.

1.2 3agaun AUCUUNNNHBIL:

» PaccmoTpeTb OCHOBbI COBPEMEHHbIX MaTeMaTU4yecKMx 3HaHWi, Heo6XOAUMbIX [ANS PeLUeHVs MPaKTUYeCcKmUx
3ajau;

e MPUBUTb HaBbIKN CAMOCTOSITE/IbHOTO MOJIb30BaHMSA Y4YE€BHOW M CMpaBOYHON NUTepaTypoil Mo MaTtemaTuke |
ee MNpUIoXeHUAM,

* pasBuTb JfIOTMYECKOE MbILEHNE,;

1.3 Tpe6oBaHMA K npeABapuUTeNbHOI MOAroTOBKE 0GyualoLlerocs:
MpegBaputenbHas MNOArOTOBKA NpegrnosiaraeT  co3fJaHue OCHOBbl ANl (POPMUPOBAHUS  KOMMETEHLWA,
yKa3aHHbIX B M. 2, MPWU WU3YYEHUN OUCLUTIIVIH:

JucumnnuHa 6a3vpyeTcst Ha KOMNEeTeHLUsIX, CChOPMMPOBAHHbIX HA NpeblayLlieM YpoBHE 06pa30oBaHus

2 KOMNETEHU/N OBYYAIOLWEIoCcsd, ®OPMUPYEMbIE B PE3Y/IbTATE OCBOEHUA ANCLUUN/IUHDbI

OMK-1: Cnoco6eH NMPUMEHATb €eCTeCTBEHHOHay4YHble 06u4ev|H)KeHepr|e 3HaHudA, meTo4bl MaTéeMaTunydeckoro
aHa/imsa n mogennposaHua B ﬂpO(bECCMOHaﬂbHOﬁ AeATe/IbHOCTU;

3HaTb: OCHOBHble TMOHATUA W MeToAbl BbiCLUEA MaTemaTVkm B 0O0beme, H606XO/J|I/IMOM ana  npakTndeckoro
NCMNoJsib30BaHNA B I'IpO(*)eCCVIOHaJ'IbHOVI AeATesiIbHOCTN

YMeTb: WCMOMb30BaTb MaTeMaTWyeckue 3HaHWs AN peleHus  3agady  NpogecCUOHaIbHOM  AeATeNlbHOCTM
MPUMEHUTENILHO K COBEPLUEHCTBOBAHWMIO TEXHOJIOTMYECKUX MalUMH 1M 060pyA0BaHs

BnapeTtb: HaBblkaMW MPUMEHEHWS COBPEMEHHOrO MaTemMaTMyeckoro WHCTPYMEeHTapus AN pelleHus NpakTUyeckmx
3a/lay; MOCTPOEHUS, U MPUMEHEHNS MaTeMaTM4eckMx Mogeneli ANns COBEPLUEHCTBOBAHUS TEXHONOTMYECKMX MalUvH W
o6opyaoBaHns

3 CO4EPXAHUE ACLUUNNTNHDBI

o) KoHTakTHas
< aboTta
o p
50 dopma
HaumeHoBaHve n cogepxaHune pas3fenos, TeEM 1 yYebHbIX | § = CP TeKylLIero
3aHATUIA 22| ek Mp. (4acsbl) y
8 o KOHTpONSA
o (uachbl) | (vachbl)
=
Paspgen 1. OCHOBbI IMHEHON U BEKTOPHOW anrebpbl
Tema 1. Jlornyeckne meTtoabl
MOENNPOBaHUSA CUCTEM. 4 4 5
MpakTnyeckue 3aHATMA: BbickasbiBaHUS.
Bynesbl chyHKuMK. (PelueHve 3apav)
Tema 2. MaTpuubl 1 onpegenutenn.
MaTpuubl. CBoiCcTBa MaTpuy,. JeiicTBus Hag
matpuuamu. Onpegenutenu. Ceolictea
onpegenutenein. Cnocobbl noacyeTta 5 4 5

onpegenutene.

MpakTnyeckne 3aHATUA: JelicTBrA Hag,
matpuuamun.Cnocobsl nogcyeTta
onpegenuteneii. (PewweHue 3agauq)

Tema 3. CuCTEMBI INHEHbIX
anrebpanyecknx ypasHeHuin. Cuctembl Tpex 1 0,43,K
NIMHENHbIX YpaBHEHUIA C TpeMS
HEN3BECTHbIMMW, METOZ, MOSIHOTO UCK/TYEHNS.
MNpakTnyeckne 3aHATUA: PelleHne cuctem
NIMHENHbIX anrebpanyecknx ypaBHeHW
MEeTOA0M NOJIHOTO Uck/toveHus. (PelweHne

3agav)

Tema 4. BekTtopbl.

OnpepgeneHve BekTopa. PaBeHCTBO
BEKTOPOB. KonnnHeapHble N KoMMiaHapHble
BEKTOpbI. JINHENHbIE onepaumn Hag,
BekTopamu. Npoekumn BekTopa Ha ocu 2 4 2
KoopauHaT. 3anucb BekTopa B popme
npoekuuii. basuc.

MpakTnyeckme 3aHATUA: JINHENHbIE onepaunn
Han BekTopamu. (PelueHue 3apay)




Tema 5. lNponsseneHns BEKTOPOB.
Mpon3BeneHns BEKTOPOB, 3a4aHHbIX B
dhopme npoekumii. CkansipHoe, cMeLlaHHoe 1
BEKTOPHOE NpOou3BeeHNs BEKTOPOB.
OnpegeneHune, CBONCTBA.

MpakTnyeckue 3aHATMA: NpUMEHEHNE
CKaJIAPHOTO, CMELLAHHOro 1 BEKTOPHOIO
npov3BeeHnin BEKTOPOB A1 peLleHuns
npuknagHbix 3agad. (PelweHue 3agay)

Pasgen 2. AHanmTuyeckast reoMeTpus Ha nioCcKoCTM 1 B
npocTpaHcTee

Tema 6. MeTon KOOpAMHAT Ha MI0CKOCTU.
CurcTteMbl KOOpAMHAT Ha NI0CKOCTH,
OCHOBHble 3a4a4u. Npeobpa3oBaHnsi CUCTEM
KoopauHaT. Mpsamas Ha NIoCKoCTU.
OCHOBHbIE ypaBHeEHUS NPSAMOIA. Yron Mexay
NPAMbIMW. YCNOBUA NapannenbHoCTu U
nepneHanKyNApHOCTA NPSAMBbIX.

MpakTnyeckne 3aHATUSA: Mepexobl B
cucTeMax koopavHar. NprMmeHeHne
OCHOBHbIX YPaBHEHWUI NPSIMO NS peLleHns
3aau. (PeweHne 3aza4)

0,43

Tema 7. Kpusble BTOpPOro nopsaaka.
OKpyXHOCTb, annunc, runepéona, napadona,
NX KAHOHWYECKMNE YPpaBHEHNS, rpacunkm.
CaoiicTBa. ObLLee ypaBHEHWE KPUBOI
BTOPOro nopsigka.

MpakTnyeckne 3aHATUA: MocTpoeHne
pPas3nMUHbIX KPUBLIX BTOPOro NOpsaka,
HaxoxgeHue ux napameTpos. (PeweHune

3ajav)

Tema 8. MN0CKOCTb B NpOCTpaHCTBe.
KoopauHatbl B npocTpaHcTBe. M710CKOCTb B
NMpOCTPaHCTBE. YpaBHEHNS N/I0CKOCTH,
NPOXOAALLEN Yepes3 AaHHYH TOUKY
nepneHanKyIapHO JaHHOMY BEKTOPY,
ypaBHeHWe M0CKOCTH, NpoXoasLuei yepes
TPW AaHHblEe TOYKK, O6LLEee YypaBHEHNeE.
MpakTnyeckne 3aHaATUA: MNpuMeHeHne
YpaBHEHW M/I0CKOCTY /1A peLleHns 3a4ad.
(PeleHue 3agay)

Tema 9. MNMpaAmMasn B NpoCTpaHCTBe.

MpAmas B MPOCTPAHCTBE KaK JIMHWUSA
nepeceyeHns naockocTelr. KaHoHuyeckne un
napameTpuyeckne ypaBHeHus NpsMoii.
YpaBHeHusa npamoii, npoxoasieli uepes age
3afaHHble TOYKW. NpsAMas 1 NJI0CKOCTb B
MpOCTPaHCTBe.

MpakTnyeckue 3aHATUA: MNpUMeHeHne
ypaBHEHWU NPsIMOIA B NPOCTPaHCTBE Anst
pelueHus 3aaad. (PelleHne 3aaa4)

10




Pasgen 3. AudhbepeHuyunanbHoe ncuncneHme yHKLnm
OfHOW NepemMeHHoW

Tema 10. BeegeHne B MaTeMaTUyeECKNiA
aHanus.

MoHAaTre nocrepoBarenbHOCTU. OCHOBHbIE
NoHATMA 0 yHKUMK. BBegeHne B aHan3
yHKUMN OAHOW NepeMeHHoR. beckoHeuHo
Masible U 6€CKOHEYHO 60/TbLUNE BEMTUYMHBI.
Mpegen cyHkumn. MpaBuna BblMUCNEHNS
npeaenoB. 3aMeyatesibHble Npeaensl.
HenpepbIBHOCTb hyHKLMK. CBOICTBA
HenpepbIBHbIX (PYHKUNIA.

MpakTnyeckue 3aHATUSA: BbluncneHune
npeaenoB yHKUnin.MiccnegosaHne doyHKUMK
Ha HenpepbIBHOCTb, MOUCK TOYEK pa3pbIiBa.
(PelueHue 3agay)

Tema 11. AndpchbepeHumnansHoe ncuncneHme
hyHKUMM OAHOWN NepeMeHHO.
OnpeneneHre Npou3BoOAHON U ee
reomeTpuyeckuii cmbics. Mpasuna
andpchepeHumpoBaHus. Tabnvua
Npon3BOAHbIX. MPoM3BOAHASA CIOXHOL
oyHKLMK. Mpon3BoaHbIE BbICLLIMX NOPSAKOB.
OnpegeneHne, NPaBuio BbIYUCTIEHNS.
OnpepeneHve gudpepeHumana n ero
reoMeTpUYeCcKnin cMbicn. IHBapMaHTHOCTb
¢hopm nepsoro gndpdpepeHumana.
JndbdpepeHunasbl BbICLLMX NOPAAKOB.
MpunoxeHne K NPUGAMKEHHbIM
BbIUYNC/IEHNSM.

MpakTnyeckme 3aHATUA: BbluncneHune
NPon3BOAHBLIX PyHKUMIA. MprMeHeHne
andpchepeHumnana pyHKUMM K NpUBAMKEHHbIM
BbluncneHuam. (PelueHne 3agad)

OK

Tema 12. MNMpumeHeHue gudpchepeHmanbHOro
NCUNCNEHUS.

OcHOBHble TeopeMbl anddepeHUnanibHOro
ncumcnenus. Mpasuno Jlonutansa un ero
NMPUMEHEHMNE K PACKPbITUIO
HeonpegeneHHocTeil. iccnegosaHune
hyHKLMM NO NEPBOIA 1 BTOPOI NPOM3BOLHOIA:
MOHOTOHHOCTb (PYHKLMKN, SKCTPEMYMbI
JoyHKLMM (HEO6X0AMMbIE N AOCTATOYHbIE
YCNoBUSA). YCNOBUSA BbIMYK/IOCTU, BOTHYTOCTH,
TOYKM neperméa n acMMNTOTbI NI0CKOM
KPUBOIA.

MpakTunyeckne 3aHATUSA: MpumeHeHne
npaswn Jlonutansa 4ns Bbl4UCNEHUSA
npeaenoB yHKUWiA. MNMonHoe uccnegosaHme
1 NOCTPOEHUe rpadmkoB PyHKLMiA. (PelleHune

3ajauv)

MToro B cemecTpe (Ha kypce ansa 3A0)

KoHcy/bTaummn 1 NpoMexyTouHasi attectauusi (3k3ameH)

32

48

37

24,5

Pasgen 4. AudpchbepeHuymnanbHoe ncuncneHme yHKLnm
HECKObKUX NEPEMEHHbIX

Tema 13. PyHKUUM OBYX U HECKOJSIbKUX
nepemMeHHbIX.

OcHoBHble onpegerneHuns. MpupatleHne
oyHKLMKN. YacTHble NPoM3BOAHbIE, YACTHbIE U
NosHbIV gndpcbepeHuman QyHKUUM MHOTUX
nepemMeHHbIX.

MpakTnyeckue 3aHATUA: BblumcneHue
YaCTHbIX MPON3BOAHBLIX QOYHKLMIA.
MpuMeHeHne nosHoro anddepeHumnana
OYHKLMIA MHOTMX NEPEMEHHBIX AN151 peLLeHNs
npakTuyeckmx 3agad. (PeweHne 3agaq)

O,K




Tema 14. IKCTpeMyMbl PYHKLUN ABYX U
HECKOJIbKMX NepeMeHHbIX.

OCHOBHble MOHATUS. Heobxoanumble n
[OCTaTO4Hble YC/I0BUA  CYLLIECTBOBaHUSA
IKCTpemMyMa PYHKUUN ABYX NEPEMEHHbIX.
MpakTnyeckne 3aHATUA:HaxoxaeHne
3KCTPEMYMOB (OYHKLMIA MHOTMX NEPEMEHHBIX
(PeleHue 3agay)

Pasgen 5. VIHTerpanbHoe ncunucneHne

Tema 15. HeonpepgeneHHblii HTerpan v ero
BblUMC/IEHNE.

MepBoo6pasHan 1 HeonpeaeneHHbIn
nHTerpas. CeoicTea nepBoobpasHoii.
CsoiicTBa Heonpeae/IeHHOro UHTerpana,
BbITEKaloLue 13 onpegeneHns. JinHeliHble
cBoiicTBa. Tabnuua MHTerpasios.
MpakTtnueckme 3aHatua:NpuMmeHeHne
TabAvLbl 4719 BbIYUCAEHNA MPOCTEMLLNX
nHterpanos. (PelieHune 3agay)

Tema 16. OCHOBHbIE K/1acChbl MHTETPUPYEMbIX
QOYHKLMIA.

OCHOBHble METO/bl MHTETPMPOBAHUA: METO/,
3aMeHbl NepeMeHHO, MeTo
WHTErpupoBaHns Mo 4acTsaMm, MeTos,
pasnoxeHus Ha npocTeiiwmne. CTaHgapTHbIe
3aMeHbl.

MpakTuyeckne 3aHATUA: NMpumeHeHne
MeToZa 3amMeHbl MEePEMEHHON,
WHTErpupoBaHns Nno YyacTam n MeToga
pasnoXeHns Ha NpocTeimne anas
BbIUNC/IEHNS HEONpPeAe/IeHHbIX MHTEerpasioB
(PewweHue 3aaay)

13,0,K

Tema 17. OnpefeneHHblii nHTerpasn.
Heco6cTBEHHbIE UHTErpasbl.

OnpeperneHue onpefesnieHHOro nHTerpana,
ero cBoiicTtea. JInHeliHble cBOIACTBaA
onpegeneHHoro nHTerpana. iHterpan c
nepemMeHHbIM BEPXHUM npegenom. dopmyna
HbtoToHa — JleinbHuua. MeToabl
BblUMNCNEHUA ONpeesieHHOro NHTerpasna.
Heco6cTBEHHbIE UHTErpasbl.

MpakTnyeckme 3aHATUA: BbluncneHune
onpepeneHHoro nHTerpana.(PewweHne 3aaay)

Tema 18. NMprnoxeHus onpeaeneHHoro
nHTerpana.

MpunoxeHusa onpefeneHHoro UHTerpana K
3afavam reoOMeTpun: BbldNCEHWE naowaaei
NAoCKNX ouryp, 06beMoB TeN NnepemMeHHoro
ceyeHus. Ob6bem Tena BpalleHus.
MpakTnyeckne 3aHaTnA: NprumeHeHne
onpefesieHHOro nHTerpasia Asa peweHns
npakTuyecknx 3agad. (PewweHune 3agaq)

Tema 19. [iBoiiHOI uHTerpasn. NHterpan diinepa-
MyaccoHa.BbluncneHve ABOMHbLIX MHTErPasioB B
MONSIPHBIX KOOpAUHATAX.

MpakTnyeckoe 3aHATME: peLleHne 3a4ad Ha BblUiC/IeHne
[OBOVHbIX UHTErPasIoB.




Pasgen 6. 3nemeHTbl Teoprun OYHKLUIA
KOMMJIEKCHOIO NepemMeHHOro

Tema 20. n1eMeHTbI BbICLLER anredpsl.
MonnHoMbIl. KOpHW NOSIMHOMOB.
KomnnekcHble

yncna, AencTBms C HAMK B alrebpanyeckoii,
TPUrOHOMETPUYECKOI 1 NoKasaTeNbHOoM
oopme. Bo3BegeHve B CTENEHb
KOMIM/IEKCHOr0 YMc/ia U N3BNeYEeHNe KOpHSI.
MNpakTnyeckoe 3aHaTune: NoHaTne
KOMIMJ/IEKCHBIX Yncen, AeNCTBMSA C HAMU B
anrebpanyeckoin, TpPUroHOMETPUYECKO 1
nokasatesibHoii chopwme.

Tema 21. YHKUNN KOMM/IEKCHOTO
nepemMeHHoro. Mpumepbl OYyHKUNIA
KOMIM/IEKCHOTOo

nepemeHHoro. ®opmysibl Jiinepa.
lMpakTnyeckoe 3aHaTue: OnpegenexHme
OYHKLMN KOMMIEKCHOIO NepPeMEHHOrO.

13,0

MToro B cemecTpe (Ha kypce ansa 3A0)

34

34

49

KoHcynbTauum n npoMexyToyHasa arrectaumsa (Sk3ameH)

24,5

Pazpen 7. AnddepeHumanbHble ypaBHeHUA

Tema 22. AndhcepeHunanbHbie ypaBHEHMS
nepBoro nopsgka.

OnpepeneHue guddepeHLmanibHOro
ypaBHeHUs nepBoro nopsaka. OnpegenexHve
pelweHnsa. HayanbHble ycrioBnsA. OCHOBHbIE
BUAbI AnddhepeHUNasIbHbIX YpaBHEHWIA:
YpaBHEHUS C pa3feneHHbIMA 1
pasfenswmMmMmMca nepemMeHHbIMN,
JNIMHEHbIE, OAHOPOAHbIE.

MpakTnueckme 3aHATUA: PelueHve
AndhchepeHunanbHbIX ypaBHEHUIA NEPBOro
nopszaka.(PewweHne 3aay)

0,[3,K

Tema 23. AndpchepeHumnansHble ypaBHEHUSA
BTOPOro nopsaxa.

Onpepenenne gnddepeHLmanbHOro
ypaBHeHUs BTOPOro nopsigka. OnpegenexHve
peleHns. HauyanbHble ycrioBus. Teopema
CYyLLIeCTBOBaHMWSA 1 €IMHCTBEHHOCTH
peleHus. Cnyyan, gonyckatowime
MOHWKEHMSA NopsaKa.

MNpakTnyeckne 3aHATUA: PelleHne
andhdepeHumnanbHbIX ypaBHEHNIA BTOPOTrO
nopsigka, fOMnyCKarLWmX NOHWKEHNE
nopsgka.(PewweHune 3agau4)

Tema 24. JlnHeliHble anddepeHumanbHble
ypaBHeHWs BTOPOro nopsjxa.

JInHeliHble ogHOPOAHbIE U HEOAHOPOAHbIE
AnddpepeHumasnbHble ypaBHEHUSA BTOPOro
nopsaka. Teopembl O CBOWCTBaX PELLEHUIA.
Teopembl 06 06LLEM peLeHnn. YpaBHEHUS
BTOPOro nopsgka ¢ NOCTOSAHHbIMM
KoadhpmumeHtamn. MeTopq, peLueHus
JIMHEHbIX O4HOPOLHbIX N HEOAHOPOAHbIX
YPaBHEHWI C NOCTOAHHbIMM
KoathhmumeHTaMu.

MpakTnyeckme 3aHATHA: PelueHne NMHenHbIX
AnddhepeHunasbHbIX YpaBHEHNA BTOPOTO
nopsigka ¢ NOCTOAHHLIMU KO3PULMEeHTaMm
(PelwweHue 3agay)




Tema 25. Cuctembl 06bIKHOBEHHbIX
anddhepeHunasnbHbIX ypaBHEHNA. OCHOBHbIE
onpegeneHus. HopmasibHble CUCTEMBI.
PelueHna meTonom cBefieHus K 04HOMY
YPaBHEHWIO N-TOrO Nopsaka.

JIvHelHble cncTembl. MaTpuyHas 3anuchb.
MaTpuyHbIii METOA peLLIeHUs]

cucteMbl. CO6CTBEHHbIE YMcaa n
COBCTBEHHbIE BEKTOPbI MaTpuL,. ABTOHOMHbIE
CUCTEMBI.

MpakTnyeckoe 3aHATME: CUCTEMBI INHEHbIX
andpchepeHumnanbHbIX YpaBHEHNA.

Paspnen 8. Pagpl

Tema 26. Uncnosble psgbl.

OnpepfeneHne YncnoBoro psaga.
Heobxogumblii NpU3HaK CXoAMMOCTH.
MpaBuna genctena ¢ psgamu. Pagpl ¢
NONOXUTENBbHBLIMU YnieHamu. MNpu3Haku
CXOQUMOCTU. 3HaKonepemMeHHble paabl.
Teopema JleibHuua ans
3HaKouyepenyLwuxcs pagos.

MpakTtnueckme 3aHaATUA: iccnegoBaHune Ha
CXOQUMOCTb 3HAKOMOMOXUTENIbHBIX YNCOBbIX
psgoB.MpumeHeHne TeopeMmsbl JleiibHuua ans
nccnefoBaHUA 3HakouepeayoLLmxca psaaos
Ha cxoamMMmocTb. (PelueHune 3aay)

Tema 27. OyHKUNOHa/TbHbIE PAAbI.
CTeneHHble pagpl. OnpegeneHne cTeneHHoro
psga. O61acTb CXOAMMOCTM CTENEHHOTO
psaga. Teopema Abensa. Paguyc n nHtepsan
cXoouMOoCTU. Pagbl

Tennopa n MaknopeHa. MNMpunoxeHus
CTENeHHbIX PAA0B K MPUBNKEHHBIM
BbIYMC/IEHUA.

MNpakTnyeckne 3aHATUA: HaxoxgeHus
paguyca 1 nHtepsasna cxoAuMocTy
cTeneHHoro psaga.(PelweHve 3agay)

0,[3,K

Tema 28. Pagbl dypbe. OCHOBHbIE
onpegenenuns. PasnoxeHune oyHkunii B
TpUroHoMeTpuyeckme psabl. Psabl OT YETHbIX
N HeYeTHbIX PYHKLMIA. VIHTerpanbHoe
npeobpasoBaHue dypbe.

MpakTnyeckoe 3aHATUE: O6CYXAEHNE
OCHOBHbIX METOAO0B BbIYUCNTENBHO
MaTeMaTuku.

Pasgnen 9. YpaBHEHVSI MaTEMAaTUYECKOA PU3VKM

Tema 29. YpaBHeHue kKonebaHuii CTPyHbI.
lMocTaHoBKa 3agauu.

BbiBOA ypaBHeHUsA. PelleHne ypaBHeHUs
mMeTogom dypbe. ViccnenoBaHue peLueHus.
lNpakTnyeckoe 3aHAaTHNE: PelleHne
ypaBHeHUs konebaHwii.

Tema 30. YpaBHeHVe TennonpoBo4HOCTH.
lMNocTtaHoBKa 3agaun. BbiBOA, ypaBHEHUA.
PewweHne ypaBHeHus meTogom ®dypbe.
ViccnepoBaHue pelleHus.

MeTo[ ceTokK.

MpakTnyeckoe 3aHaTHe: PelueHne
ypasHeHUs Ten10npoBoOAHOCTYU

MToro B cemecTpe (Ha kypce ansa 3A0)

KoHcy/bTaummn 1 NpoMexyTouHasi attectauusi (3k3ameH)

32

32

53

2,5

24,5




Paszgen 10. Teopus BeposiTHocTeli. CryyaiiHble COObITUS.
CnyualiHble BENNYMHBI

Tema 31. CnyualiHble cobbITus. Anrebpa coobITUiA.
BeposATHOCTHOE nNpocTpaHcTBo. OnpeaeneHuns
BEPOSATHOCTU COOLITUA. TEeOPEMbI C/TOXKEHUSA N YMHOXEHUS
BeposiTHocTel. Popmy bl NOMHONM BEpOATHOCTU 1 Baiteca.
McnbiTaHna BepHynniu MNpakTtuyeckoe 3aHATHE:
BbluncneHne BepOSITHOCTU COObITWIA. MpuMeHeHne
OCHOBHbIX TEOpEM Npu NoacyeTe BEPOATHOCTMU.

Tema 32. CnyyaliHble Be/IMUYNHBI U QYHKLNN
pacnpegenexus. ANcKpeTHbIE 1

HenpepbIBHblE C/yYyaiHble BEMNYMHbI. PYyHKUMA
pacnpegeneHusi n ee ceoiictea.Maremartuyeckoe
oXxugaHve, gnucnepcus, Ux cBoincTea. MpakTmnyeckue
3aHATMA: 3aKOHbI pacnpeaeneHmnst AUCKPeTHbIX
CNyYaiHbIX Be/IMYMH. MA0THOCTM pacnpeaeneHuns
HenpepbIBHbIX C/1yYaliHbIX BE/TMYMH.

Paspgen 11. Mpumepbl AUCKPETHBLIX U HENPEepPbIBHbLIX
C/lyYaiHbIX BENNYUH

O,K

Tema 33. BUHOMUHaNIbLHOE, reOMEeTpPUYECcKoe 1
rmnepreoMeTpuyeckoe pacnpegeneHus, pacnpegeneHme
lMyaccoHa, nx napameTpbl.

MpakTnyeckme 3aHATUA: MNMpUmepbl AUCKPETHbIX
C/lyYyaiiHbIX BENNUYNH U UX NapameTpbl.

Tema 34. MNMpumepbl HENPEPbIBHbLIX pacnpeseneHuii,
HopmasibHbIli 3aKOH 1 ero napameTpbl. 3akoH 60MbLUMX
yncesn v ueHTpanbHas npejesibHas Teopema.
MpakTnyeckme 3aHATUA: MNMprUMepbl HenpepbIBHbIX
CNyYaiiHbIX BENNYMH U UX NapameTpbl.

10

Pa3pgen 12. OCHOBHbIE NMOHATUA U MeTOAbI
MaTemMaTnyecKon CTaTUCTUKM

10

0,43

Tema 35. Bbi6opouHbIli MeToa. MeToapbl oTbopa. MNoHsATMe
penpeseHTaTMBHOCTM Bbi6opkn. eHepasibHas 1
BbIGOPOYHAsi COBOKYMHOCTU. FeHepanibHOe 1 BbIGOPOUHOE
cpefgHee, reHepaibHas 1 BbIGOPOYHas gucrnepcum.
CpegHee kBagpaTuyeckoe OTK/IOHEHNE. Buabl OLEHOK.
VicnpaBneHHas gucnepcus. MouroH n ructorpamma.
MpakTnyeckoe 3aHsaTMe: O6GCYXAeHNEe BbIGOPOUHOro
mMeToaa.

10

O.K

Tema 36. CTatuctmyeckme metogbl 06paboTku
3KCNEePUMEHTa/TbHbIX AaHHbIX. O6paboTka Masnoii
BblbOpKkU. O6paboTka 60/1bLION BbIGOPKMX. pynnnpoBka
AaHHbIX. CTaTucTmyeckne hyHKLMN pacnpegeneHums.
MpakTnyeckoe 3aHAaTMe: PelleHne 3aga4y no reme
CTaTUCTUYECKNE OLLEHKM NapaMeTpoB pacnpeaesieHus.

MToro B cemecTpe (Ha kypce ansa 3A0)

10

KoHcynbTauumn n npoMexyTouHasa arrectaums (3k3ameH)

24

34

49

2,5

24,5

Bcero KoHTaKTHasA pa6oTta n CP no gucuymnniuvHe

290

286

4 KYPCOBOE NMPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHve yuye6HbIM NaHOM He NPesyCMOTPEHO

5 BA/ITbHO-PENTUHIOBAS1 CUCTEMA OUEHVBAHUA
Wcnonb3oBaHne 6an/1bHO-PeTUHIOBOI CUCTEMBI HE NPeayCMOTPEHO.




6. ONMUCAHME MNOKA3ATEJIEN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHMBAHNA PE3Y/IbTATOB

OBYYEHUA

6.1 NokasaTenu oLeHNBaHUA

Koa komneTeHumn MokasaTesnn oLueHNBaHUS pe3yibTaToB 06yUeHUs

OrkK-1

®opMYyIMPYET U 06BACHSIET OCHOBHbIE MOHSATHS, 3aKOHbI, TEOPEMbI, &/TTOPUTMbI U METObI
n3yyaeMbliX pasfenioB BbICLLEV MaTEMATUKM.

PewaeT TMnoBble 3agayun 1 NpUMepbI MO OCHOBHbLIM U3yYaeMbIM paszeniaM BbicLUel
MaTemMaTuku, NPUMEHUTENBHO B 061aCTV AeATENbHOCTU TEXHOMOTMYECKAX MaLLUVH 1
obopyzoBaHus

Mcnonb3yeT NpMoGpeTEHHbIE HABbLIKM K pelleHunto 3aa4 NpodyeccMoHasibHOi AeaTebHOCTM

6.2 Cucrema n Kputepuu oLeHMBaHUA

LLkana oueHuBaHnA

KpuTepun oueHnBaHUsA CpOPMMPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecepoBaHme MucbMeHHas paboTa

5 (O0T/IMYHO) npeameTa v LWNPOKYHO apyanLuio B

MonHbINA, ncuepnbiBaoLWnii OTBET, ABHO
[eMOHCTpUpYoLLMiA rTy6oKoe NoOHUMaHue

oueHmBaemoin o061acTn. Kputnyeckuii,
OpUrMHasIbHLIA NOAXOL K MaTepuany.

4 (xopoLuo) MCTOYHMKOB MHpopMaumn. Moaxoa K

OTBET NO/HbIA, OCHOBaHHbIA Ha
npopaboTke Bcex 06s3aTesibHbIX

MaTtepuasy OTBETCTBEHHbIN, HO
CTaHAapTHbIN.

3 (yooBneTsoputesibHO)

OTBeT BOCNPOMN3BOANT B OCHOBHOM TOJIbKO
NeKLUMOoHHble MaTepuansl, 6e3

CamoCTOoATe bHOW paboTbl ¢
pPEKOMEHA0BaHHOI NUTepaTypoil.
JeMoHCTpupyeT NoHMMaHve npeameTa B
uenom, 6e3 yrnybseHns B getanu.
MpUCYTCTBYIOT CYLLLECTBEHHbIE OLUMGKM NN
npo6enbl B 3HAHWSAX N0 HEKOTOPbLIM TEMaM.

2 (Hey[0BNeTBOPUTESNIbHO) | 3HAUYMTENBHOI YacTy NPUHLMNNABHO

Hecnoco6HOCTL 0TBETUTL Ha BONPOC 6e3
NoMOLLY 3K3aMeHaTopa. HesHaHue

Ba)KHbIX 3/IEMEHTOB ANCUMNVHBI.
MHorouvcneHHble rpyoble oLwnbKu.

6.3 TunoBble KOHTPOJ/IbHbIE 3aAaHusA U/NNU NHble MaTepuasbl, UCNOJIb3yeMble /151 OLLeHKU pe3ynbTaToB
06yueHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n

PopMyINPOBKN BOMPOCOB

Cemectp 1

Matpuupl, OCHOBHbIE OnpeaeneHus. JInHeliHble onepauuu ¢ Mmatpuuamun. TpaHCNoHMpPOBaHUE MaTpuLL.

UuncnoBble XxapakTepucTuki Matpuu. CeolicTBa onpeaenuteneil.

MpousseneHne maTpul. ObpatHas matpuua

CucTemMbl m ypaBHEHWIA C N HEU3BECTHbIMWU. MaTpuyHas 3anucb CMCTeMbI. PelleHne cucteMbl MeTo40M
Kpamepa.

FeomeTpuuyeckoe onpeaeneHne BekTopa. /IMHeiiHble onepauun ¢ BEKTopamu.

MpoekumMn BeKTopa Ha 0CK KoopAMHaT. 3anuch BEKTOpa B (DOpMe MPOEKLIWIA.

CkansipHoe npousBefeHne, ero cBoiicTBa. CkasisipHoe Npou3BeeHne A/ BEKTOPOB B hopMe MPOEKLiA.

BekTopHOe npoun3BegeHne BekTopos. CBoiCTBA.

||Vl » |[WIN|F

BekTopHOe Npov3BefeHVe BEKTOPOB B DOpMe NPOEKLMi.

=
o

CMellaHHoe Npou3BeieHNe BEKTOPOB.

=
[EEY

CucteMbl KOOPAMHAT Ha NJI0CKOCTH. I‘Ipeo6pa303aHm;| ,CI'EKapTOBOI7I CUCTEMbI KOOpAMHAaT.

[N
N

BbIBECTM ypaBHEHMS NPAMOL Ha M/IOCKOCTU: C YI/I0BbIM KO3(IMULIMEHTOM, NPOXOAALLEN Yepe3 AaHHYH0 TOUKY,
uepes ABe TOUKU.

=
w

Yron mexay npsiMbIMU. YC/oBUSi NapasifieflHOCTU U NePNeHANKYNSIPHOCTM NPSIMbIX.




14 O6LLee ypaBHeHVE NPSMOIA.

15 OKpPY>XHOCTb Kak reoMeTpnyecKoe MecTo TOYEK.

16 JaTb onpepgeneHve annunca. BelBeCT KaHOHUYECKOe ypaBHEHUE, Nepeync/IMTb CBOMCTBA KpyBoli. Caenatb
yepTex.

17 JaTb onpepeneHvie rmnep6osbl. BoiBECTM KaHOHMYECKOe ypaBHEHUE, Mepeync/iuTb CBOCTBA kprBoin. Caenatb
yepTex.

18 BbiBECTU ypaBHEHUA NIOCKOCTU B NPOCTPAHCTBE.

19 BbIBECTM ypaBHEHUS NPSIMOi B NPOCTPAHCTBE.

20 [Jatb onpegenexne yHKUMK. MNepeyuncnnTb OCHOBHbIE CBOICTBA UYHKLNIA.

21 [JaTb onpepeneHve npefena yHKLMN. BeCKOHEUHO Masble U 6eCKOHEYHO 60sbLUNe BeNNUMHBI. CBA3b Mexay
6€CKOHEYHO Ma/bIMU U GECKOHEYHO 6O/bLLIMMUN BENNYUHAMM.

22 TeopeMa 0 pa3HOCTV Mexay dyHKUmMel u ee npefenom. Mpasuna BbluMCNEHNUA Npesenos yHKLUWiA

23 [atb onpegeneHne HenpepbiBHOI yHKUMKU. OQHOCTOPOHHNE npegesnbl. CBOCTBA HEMPEPbIBHbIX (OYHKLMWIA.

24 [atb onpegeneHne Npon3BoaHON. PacckasaTb O ee reOMeTpMUYECKOM 1 MEXaHNYECKOM CMbIC/e.

o5 Paccxa3vaTb 0 npaswiax BbIYUC/IEHWS NPOU3BOAHOMNM. [loka3aTb NpaBuio BblYNCIEHNUS NPOM3BOAHON CyMMb
dOYHKUNIA.

26 Teopema 0 CBA3N MeXy HenpepbIBHOCTLIO 1 AUdIhepeHLMpPYyEMOCTLI0 PYHKLNN.

27 [Jatb onpegeneHve audpdeperHumana yHkumn. IHBapuaHTHOCTL (hopM nepsoro gudpchepeHumnana

28 CdhopmynuposaTb Teopemy Belieplutpacca. CchopmynnposaTh 1 gokasaTb Teopemy Ponns

29 CdhopmynuposaTb Teopemy ¢0|clmyna Narpanxa. Cchopmynimposatb 1 gokasatb npasuno Slonutans
BblUMCIEHNSA NpeaenoB (OyHKUNIA.

30 [JokasaTb Teopemy 0 CBA3W MeXAy 3HaKOM NPOM3BOAHON U MOHOTOHHOCTbLIO (OYHKLMN.

31 [atb onpefeneHue akcTpemyma yHKLMW. BBECTN HEOBXOAMMbIE N [OCTATOUHbIE YC/I0BUSA 3KCTPEMYMOB.

32 Hanucatb dhopmynbl Telinopa 1 MaknopeHa. Pacckasatb 0 MCMOIb30BaHUM 3TUX POPMY/ B NPUBANKEHHbIX
BbIUNC/IEHNSX.

33 KomnnekcHble uncna. Mpasuna geictens. TpuroHomeTpuyeckas v alineposa (popmbl KOMNIEKCHOTO Yncna.

34 [aTtb onpegeneHne nepBoobpasHoii, Aoka3aTb TEOPEMY O CBOICTBaxX NepBo06Pa3HOIA.

35 JaTb onpefeneHvie HeonpeaeneHHoro uHTerpana. PacckasaTb 0 CBOMCTBaX HEONPeAeNeHHOro nHTerpana.

36 Paccka3satb 0 MeTofle 3aMeHbl NepeMeHol B HeonpeaeneHHoM uHTerpasne. [lokasatb TeopemMy O NINHERHOM
3ameHe.

37 MeTozA MHTerpupoBaHusl No YacTsaM B HeonpeaesIeHHOM U onpeaesieHHOM UHTerpasiax

38 Bynesbl dhyHKLNN

39 Jlornyeckne meToAbl MOAENNPOBaHNA CUCTEM

Cemectp 2

40 Mnowazgb KPMBOAMHENHON TpaneLmm

a1 [JaTb onpefeneHve onpefeneHHoro nHTerpana. PacckasaTb O CBONCTBAxX ONpefeneHHoro nHterpana,
BblTEKatoLe 13 onpeaeneHuns.

42 Pacckasatb 0 NIMHeliHbIX CBOWCTBaX onpefenieHHoro uHrerpana.

43 VHTerpupoBaHue HepaBeHCTB. CchopmynmpoBaTb TEOpeEMyY O CpeaHeM 3HaYeHUN GYHKLUN

44 VIHTerpasn c nepeMeHHbIM BEPXHUM npeaesioMm.

45 dopmyna HeloToHa-J1elibHuLa.

46 FeomeTpuyeckme NPUNoXeHNs onpeaeseHHoro MHTerpana: BolunceHne niaowaaein duryp.

47 FeomeTpuyeckme NPUIOKEHUSA ONpeLeneHHOro MHTerpasa: BbluncieHne 06 LemMoB Tesl.

48 ®YHKLMKN ABYX NepeMeHHbIX OCHOBHble onpegeneHus. MpupalleHns yHKLUN.

49 YacTHble npou3sogHble 1 gnddoepeHuman yHKUUM ABYX NepeMeEHHbIX.

50 pagueHT yHKUMM MHOTUX NepeMEHHbIX 1 NPOM3BOAHAs MO HanpaBEHWIO.

51 SKCTpeMyM OyHKLMKN ABYX NepeMeHHbIX. HeobxoamMble yCnoBuUs aKCTpeMyMa.

52 dopmyna Telinopa Ana QyHKUMN ABYX NEPEMEHHBIX.

53 JocTaTouHble ycnoBus akcTpeMyma ans pyHKUUM AByX NepeMeHHbIX.

54 JnddpepeHumansHblie ypaBHeHUs nepBoro nopsaka. Obume noHATUS.

55 Paccka3atb 0 MeToge pelleHus auddepeHunanbHOro ypaBHeHNs NepBoro ¢ pasaeeHHbIMU NepeMeHHbIMA 1
O[HOPOAHOr0 ypaBHEHUS.

56 Paccka3aTtb 0 MeToZe peLleHust IMHERHOro AnddrepeHUnasibHOro ypaBHeHUs NnepBoro nopsaka.

57 AdndhbepeHumansHbie ypaBHEHUS BTOPOro nopsigka. JinHeliHble guddoepeHumasnbHble ypaBHEHNS BTOPOro
nopsagka.

58 TeopeMmbl 0 NMHENHbIX OAHOPOAHBIX YPABHEHUSIX.

59 Teopema 06 06LEM peLIEHNN TMHENHOTO OAHOPOAHOrO YPaBHEHUS




PacckasaTb 0 MeTo/le peLLeHnsl IMHENHOro OIHOPOAHOr0 ANGEPEHLIMANILHOTO YPaBHEHMS! BTOPOTO Nnopsiaka

60 C MNOCTOSAAHHLIMM KO3dhhrLmeHTamu.

61 JInHeliHble HeoAHOPOAHbIE ypaBHEHUSA. Teopema 06 06LeM peLleHUn IMHERHOro HeO4HOPOAHOIO YpaBHEHUS

62 HopmasibHble cucteMsl gndadpepeHLumanbHbIX ypaBHeHWIA.

63 JInHeiHble cncTtemMbl guddhepeHunanbHbIX YpaBHEHWA.

Cemectp 3

64 [Jatb onpegeneHne 4ncnoBoro pPAAa, ONPeAeNeHns 1A CXOAALUEroca 1 PacxoAALLerocs pA/aos.
CdhopmynupoBaTb HEOBXOAUMBIV NPU3HaK CXOA4VMOCTU PAL0B.

65 MpaBuna AeicTBMA C YUCOBLIMU PAAAMMU.

66 Mpr3HakM CX04MMOCTU YACTIOBbIX PALOB C MOIOXUTENBbHBIMU YleHaMMU.

67 ,ﬂ,aIb onpepgeneHve 3HakodepeayoLerocsa psaga. CunbHasa n cnabas cxogumocTb. [ljokasaTb Teopemy
NenbHuya

68 [JaTb onpepeneHvie cTeneHHOro paja, onpegeneHne obaacT cXogUMOCTM CTENEHHOro psaaa. [elicTeus co
CTeneHHbIMU psaamu.

69 CdhopmynupoBaTh 1 gokasaTb Teopemy Abens.

70 JaTb onpegeneHvie pagnycy CXoAUMOCTH CTEMNEHHOrO psaja 1 pacckasaTb O METOAE €ro BbIYNCEHUS.

71 Papgpl Telinopa n Mak/lopeHa. MpunoXxeHns K NpUoaMKEHHbIM BbIYNC/TEHNSAM.

72 Pan ®ypbe. OCHOBHbIE onpeaeneHus.

73 TeopeMbl 0 CX0AMMOCTU PALOB Pypbe.

74 Pap ®ypbe Ha nHtepsane (-, 1]

75 Psgbl dypbe AN YEeTHbIX U HEYETHbIX (DYHKLWIA.

76 KomnnekcHas dpopma psga ®ypobe.

77 WHTerpan ®dypobe.

78 YpaBHeHue konebaHvne CTpyHbl. BbiBog,.

79 PelueHne ypaBHeHNs KonebaHuin CTpyHbl MeToA0M dypbe.

Cemectp 4

80 YpaBHeHne TennonpoBogHOCTHU.

81 OCHOBHble onpeaeneHnst Teopum BepoSaTHOCTEN. OnpeaeneHne Knaccnu4eckon BepoATHOCTHM.

82 TeopeMbl CIOXKEHNS Y YMHOXEHWS BEPOATHOCTEN.

83 dopmMyna nosHoi BepoaTHocTU. Popmyna balieca. AnpropHas 1 anoctepropHasi BEPOSATHOCTb CIOXKHOTMO
co6bITHSA.

84 WcnbitaHus BepHvynnm. HavseposTHelwasn yactota. CchopMympoBaTe NpefenbHble criydan npy 601bLWoM
yuncsie UCMbITaHU.

85 [JaTb onpeseneHvie ANCKPETHOW CryYaiHOM Be/IMUnHbBI, 3aKOHa ee pacnpeeneHusi, MaTemMaTnyeckoro
0XUaaHus n gucnepcun.

86 CraHpapTHble OUCKPETHbIE pacnpeneneHus.

87 Cny4aiHbliA NOTOK COBbITUIA.

88 [atb onpegeneHne HenpepbIBHO cquaﬁHoﬁ BE/IMYMHBI, PYHKUMM pacnpeieneHns n naoTHOCTK
BEPOSATHOCTU. [NepeyncninTb Ux CBOMCTBA.

89 [atb onpepeneHne matemMaTnyeckoro OXxXuaaHus n gucnepcun Ans HenpepbIiBHONM criydaliHol BEeNYMHBI.

90 [Jatb onpeaeneHve HOpMasibHOrO 3aKkoHa pacnpegeneHns. lNMepeuncnntb CBONCTBA 3TOr0 3aKoHa.
CchopmynupoBatb Teopemy JlsnyHoBa

91 [JaTb onpepeneHve ko3ahUMEeHT KOppensauun, nepeync/iMTb ero CBoMCTBa.

92 CdchopmynupoBaTb OCHOBHbIE OnpeaesieHns CTaTUCTUkKN. Nepeyuncnntb MeTodbl oTéopa. [aTb NOSACHEHUS K
NOHATUIO PENPE3EeHTaTVBHOCTH.

93 Crartuctmyeckne oueHKu.

94 O6paboTKa 60/1bLLON BbIGOPKM. CTaTuCTMYecKne yHKUUM pacnpegeneHms.

95 O6paboTka Masioil BbIGOPKM.

6.3.2 TunoBble TecTOBbLIE 3alaHUA

Tunosble TECTOBbIE 3afaHns HaxogAaTca B MpunoxeHun K gaHHomy P

6.3.3 TUnoBbIie NPaKTUKO-OPMEHTUPOBaHHbIE 3afaHus (3agauu, Kelicbl)

TuNoBble NPAKTUKO-OPUEHTUPOBAHHbIE 3aAaHNsl HaXoAaTcs B MNPUIoXeHUn K gaHHomy P

6.4 MeToguuyeckue matepuasibl, onpegensiowue npowueaypbl oLeHUBaHUs pe3yibTaTtoB 06yyeHus
6.4.1 YcnoBus fonycka obyyalollerocsi K npoMeXyTouHoii aTTectauum U NopaaokK IMKBUAALUU aKaaeMUUYeCcKoii
3a0/HKEeHHOCTU

MpoBeaeHMe NPOMEXYTOYHOWN aTTecTauun pernaMeHTMPOBaHO NOKa/IbHbIM HOpMaTUBHbIM aktoM CIM6rynT/

«lonoxeHne o NPOBEAEHNMN TEKYLLEFO KOHTPOJIS YCNEBAEMOCTM 1 MPOMEXYTOUHOI aTTeCcTaLymn 06yYatoLLmXcsi»




6.4.2 dopma npoBeAeHUA NPOMEXYTOUHOW aTTecTayuu No AUCLUNJINHE

YcTHasda +

MNucbmeHHasn

KomnbloTepHOe TeCcTMpoBaHue

6.4.3 OCOGEHHOCTM NPOoBeAEHUA NPOMEXYTOUHOI aTTecTauum No AMcUUNINHe

* Ha NoAroToBKy oTBOAUTCA 45 — 60 MUHYT

* Ha OTBET No 6uneTy 1 AoNoHUTE bHbIE BOMPOoChl 30 — 35 MUHYT

* ICNO/Ib30BaHME BCOMOraTesibHol nuTepartypbl (CNPaBOYHUKOB, KOHCNEKTOB U TN.) HE NMPeAyCMOTPEHO

* He [onycKaeTcsa UCMNoJb30BaHMe TEXHNYECKNX CPeCcTB CBA3M (MOOUIbHLIX TeNeddOHOB, NIaHLIEeTOB 1 T.M.) U
Kakux 6bl TO HY 6bI/10 MICTOYHUKOB MHAYOPMaLUK. Hapylumtensm gaHHOro npasuia BbICTABASETCA OLEHKa -
«Hey0BNeTBOPUTENIbHO».

NHasa

7. YYEBHO-METOAWYECKOE U NH®OPMALMNOHHOE OBECMNEYEHVE ANCLUUM/INHDbI
7.1 YyeGHas nutepartypa

ABTOp

3arnasune

M3patenscTBo

| o vsgaHus |

Ccblika

7.1.1 OcHOBHas yue6Hasa nuTeparypa

LWHapesa, I'. B. Bbicluasa maTemaTtuka Mocksa: Al Mv Ap Megva 2023 Eggsﬂﬁ//vi/évzvgé%r?‘?glfs
LWHapesa, I'. B. Bbicwasa maTemaruka. Cumdpeponons: https://www.iprbooks
MaTemaTnyecknin aHann3 YHUBEPCUTET SKOHOMUKM 2023 hop.ru/136264.html
1 ynpae/sieHus
NnteuH, 4. B. Bbicluasa maTemaTtuka. CTtaBpononsb: https://www.iprbooks
JlnHeiiHasa anrebpa CTaBpOnosLCKMiA 2022 hop.ru/129574.html
rocyfapCTBEHHbIN
arpapHblil yHMBepcuTeT
LWoamoHos, I., Bbicwasa matematuka. https://www.iprbooks
Mupmartos, W. T., Teopust doyHKUNIA KemepoBso: Ky36acckuii hop.ru/128391.html
Ab6aykapmmos, A., KOMIM/IEKCHOIO NepPeMEHHOrO, rocy4apCTBEHHbIN
Moakyp, M. H. onepavoHHOe nucuyucneHue, TexHUYecKkuin 2022
YypaBHEHUS1 MaTemMaTU4ecko yHUBepcuTeT nmeHn T.®.
thusmnkm Fop6auesa
7.1.2 flononHnTenbHas yyeGHasa nuteparypa
LWHapesa, I. B. Bbicwasa maTemaruka. Cumdpeponorb: https://www.iprbooks
NnHeliHasa anrebpa YHUBEPCUTET 3KOHOMUKU 2022 hop.ru/128043.html
1 ynpas/sieHuns
OroBa, H. B. Bbicluasa matematuka. Hosocnbupck: http://www.iprbooksh
OndpdhepeHumanbHble HoBocunbupckuii 0p.ru/99175.html
ypaBHeHuA rocyapCTBEHHbIA 2020
TEXHUYECKNI
yHUBEpcuTeT

7.2 MNepeueHb NpogheccnoHasIbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CNPAaBOYHbIX CUCTEM
1. TpeHaxep No BbICLLEN MaTeMaTyke [DNeKTPOHHbIR pecypc]. URL: http://e-math.ru

2. HdhopmanmoHHas cuctema «EauHoe OKHO focTyna K o6pasoBartesibHbIM pecypcam» [DNeKTPOHHBIA pecypc].
URL: http://window.edu.ru

3. AnekTpoHHO-6ubNMoTeuHas cuctema IPRbooks [3nekTpoHHbIii pecypc]. URL: http://www.iprbookshop.ru/

7.3 MepeueHb SIMLLEH3MOHHOTO U CBOGOAHO pacnpoCcTpaHAEeMOro NporpaMMHOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows



7.4 OnucaHne MaTepuanbHO-TEXHUUYECKOI 6a3bl, HEO6XO0AUMOIA ANA OCYLLECTB/IeHUss 06pasoBaTe/IbHOro
npouecca no AUCUUNINHE

AyaunTtopus OcHalleHne

MynbTumeuitHoe obopyaoBaHue, creluannsnposaHHas mebens, focka
JlexumonHas b\ a PyA L p A
ayautopus

CneuvanusvpoBaHHasn Mebesb, focka
YuebHasn ayauntopus




MpunoxeHwue
paboueii nporpaMmMbl AUCLMNANHDI Marematuka

HaumeHosaHue BUCL‘UI'IHUHbI

no Hanpas/fieHno NoaroToBkm _15.03.02 TexHONornyeckme mallnHbl 1 06opyaoBaHme
HavmeHoBaHwue Or1 (npodnns): Bce npodunn

5.2.2 TunoBble TeCcTOBbIE 3aaHunA

Ne dopmynunpoBska 3agaHns
n/n pmynp an,
L A=(-3 5
4 -6 B- A=2E
JaHa maTtpuua . Ecnun , roe E — eanHnyHaa matpuua
TOro e pa3mepa, 4YTo 1 matpuua A, To matpuua B paBHa
-1 5 1 5 -1 7 0 5
2 A=(2 3] _ (2
1 5 1 C=A"B
[aHbl maTpuupl , . Torpa maTpuua nmeeT BUf
HEM N
2 G 11)'6) 2 5) o (11) ) |-3
3 { 3x-y=1 }
CucTema NIMHEHbIX ypaBHEHWI Sx+ Ay =2 He UMeeT peLleHuit, ecnu A
paBHO
-5 5 -3 3
a) 3.6 3,8 5.1 >
4 AB=(2;-6;3) A(1;2;3)
[JaHbl BEKTOp M ToUKa . Torga Touka B umeert
KoopAuHaThbl:
a) (-1; 8; 0), 6) (-3; 4; -6), B) (1; -8; 0), 1) (3; -4, 6)
5 o . . _ .
Ha sektopax 4~ 20 - 3 +k ; b=4j . €7 3k - 2j , KaK Ha CTOpOHax, NocTpoeHa
nupamuga. Torga ee o6bEM paBeH:
a)2,6)24,8)8,1nN4
6 a=(3;-10),b=(2;1;-1),c=a+2b
[JaHbl BeKTOpLI . Torga ckansapHoe
npoussegenne € A pasHo:
a)20,6)8,8)17,1) 12
/ A(-1,- 2) B(5,-3),c(-4,1) D(7,3)
JaHbl TOYKK , , . Torga nuHum,
3a/1aHHOI ypaBHeEHNEM x-2y-1= 0, NPUHAANEXMUT TOUKA
a)A 6)B B C 1D
8 [aHo ypaBHeHne npsmoii 2x+3y-6=0 . Torga ypaBHEeHWe 3Toi NpPsIMOii «B
oTpeskax» UMeeT Buf, ...
i-{-l:l i-{-l:l i-l:l 14—1:1
a) 3 2 6) 2 3 B 2 3 n 2 3
9 c(-3,1) _
YpaBHEHUE OKPYXHOCTU C LLEHTPOM B TOUKE n paguycom R = 2 ymeer
BUA
o 3) +(y+1) =4 5 (x+3) +(y-1 =4
) (x-3) +(y+1) =2 ) (x+3) +(y-1) =2
10 KaHOHWYeckoe ypaBHeH1e NPAMOiA, NPOXoAsLLeil Yepes TouKM AC-L5-4)
B(3,-1,1)
nMeeT BUA,

MpunoxeHve 1



-1:y+5:z-4 x-1:y+5:z-4
a 4 -6 5 ' -4 6 -5°
x+1_y-5_2z+4 x+1_y-5_2z+4

) - )

5 4 -6 5y -4 6 -5

11

(x)— In(3- x)

O6nacTtb onpeaeneHunst yHKUUn x+1 MmeeT Buj
2 (-o0,-DU(-1,+0) 6 (-o0,- DU(-1,3),

) (-o0,-DU(- 1,(3)),0 (-o0,- DU, + )

12

1- cos3x

2
Mpeaen X paBseH

3
a)0,6) ©,8)3,1) 2

13

(x)= x+2
I (NP (R

KonnuecTBo TOUeK paspbiBa DyHKLMM

14

a)2,6)58)30n1
n Y= x/;sinx

1 .
COsX, y = —sinx +/xcosx

Jx

ﬂpOMSBOp,HaFI doyHKUY

y =
a) 2\/—
sinx + \/;COSX y= 1

paBHa

sinx - \/;COSX

15

1
y —
) 2x o 2Jx
5-2x

Mpoun3sogHas BTOPOro nopsaka yHKLum y-e paBHa
5- 2x 5-2x

a) 465_2)( , 6) -285_ , B) e ) 4xe

16

-1

Touka aKkcTpeMyMa oyHKUMn y=e paBHa
al 6)2, B) -1, rNo

17

4
_ . 1+i
nycrs 2 =11 torpa (+i) paBHO:

a) ‘2\/5,6) 4 g) 2\/E,r) -4

18

(7+i1)2-1)

HaiiTn 3HaueHne BblpaXeHus
a) 15+5i’ 6) 15- 51', B) 13+5i’ n 13- 5i

19

4
Haitn Bce \/i
a)l1,6)1,-18)1,-1, i -, 71)-1

20

FG)=x +6%x- =

MHOXeCTBO NepBoo6pasHbIX hyHKLUM X umeert Bug

1 4

2

X+ 4+X_2+C X +5x-In
a) 5V x 6) 4

4 _ 4
X sxdfx +In(x(+C X isxdx- In(x(+C
B) 4 r 4

21

16
dx

f

+ J—
B onpegeneHHoM uHTerpasne 0 3+x BBe/leHa HoBas nepemeHHasa (= VX
Torga vHTerpan umeeT BUA;

4 dt fotdt Cowdt YLtde

a) 037 g g3+t g 607 [y g3+t

22

0z
~ _ X2 +3_y
UYacTHas npoussogHas OX dyrkumm Z = € “MeeT Bua




2+3 *+3y 2+3 2+3
a) © y;6) (2x+3)e 'g) 2Xe y,r) 3¢ Y,

23

o

2
YacTHasi Npou3BoAHas BTOPOro nopsiaka Ox pyHKUMN
MMeeT Buz,

a) 6xy” - 4y 6) 2y3,
6x°y- 4xy+3

z=Xxy’ - 2xy° +3

6x°y - 4xy

B) )

24

—2 2
paaneHT hyHKLMK Z=xty B Touke (1, 2) paBeH

a) {2) 4} 6) {2) 2} B) {- 2’ ]-} r) {1; 4}

25

OKCTPEMYM (PYHKLMM z=x+ yz +1
a)(1,1)6)(2,2)8) (0,001 (-1,0)

AocturaeTca B TOUke

26

yxdx+(1+x*)dy=0
O6Lee pelweHne andchepeHLmansHOro ypaBHeHUs npu

Y#0 yuveer BUL;

1
¢ ,C #0 y=

y:—
a) \/1+ X2 ,6) 1+ X2 ,

y=L C #0
) y=Cy1+x’,C #0 1+ X2

27

KopHu xapakTeprucTU4eckoro ypaBHeHUs SIMHENHOro 04HOPOAHOIO
Ck =2k =3
AvdodpepeHLmanbHOro ypaBsHEHUS paBHbI:
nMeeT BUg;

a) y”+2y’+3y=0,6) y'- 5y'+6y=2x+3,
g Y - toy=0  y' 5y +6y=0

. Torga aTo ypaBHeHue

28

0 3HXH
Z'2n+1

Pagunyc cxoMmMoCcTu cTeneHHoro psaga =1 paBeH:

1 2 3
a) 3,6) 3,8) 3,1 2

29

=sin x*
Psg Teitnopa anst doyHkumn Y — HAUMHAETCS CO Caraembix
3 X3 Y Y
X-—+... X -—+... X - —++.. X -—++..
a) 3! 6) 3 B) 3! N

30

3
O6wwii Bug psga ®ypbe onsa QyHKLMN Y =X gua WHTepBane (-1; TI] paBeH

00 o0 00 [e o]
a . .
Ya,cosnx >+ Ya cosnx by+ b sinnx Y b sinnx

a) n=l 6) n=l B) n=l r) n=l

31

N

=LKy

= | =

O6LWKMM peLLeHnem cucTembl guddepeHuUmanbHbIX ypaBHEHNIA
oypet

ot It x(t) =C ¢ at
' 140 [O=ce e
a) ! 1 2 6) y(t) =Cie +Cse
x(t) =Ce' - C,e"
y()=-Ce' +C,e*

B)




x(t) =Ce' +C,e*

y(©) =- lcle‘ +C,e*
r 2

32

YCTpOACTBO COCTOUT U3 TPEX 3/IEMEHTOB, paboTarLLMX HE3aBUCMMO. BeposiTHOCTH
6e30TKa3Ho paboTbl 3TUX 31EMEHTOB ( B TeUeHne paboyero AHs) pasHbI
cooTBeTCcTBEHHO 0,9, 0,8 1 0,7. Torga BEpOATHOCTb TOrO, YTO B TEYEHME paboyero gHA
6yayT paboTtatb 6€30TKa3HO BCe TpW 3/1eMeHTa paBHa

a) 0,72; 6) 0,504; B) 0,8; 1) 0,56

33

C nepBoro ctaHka Ha c6opky noctynaet 45%, co BToporo — 55% Bcex getaneil.
Cpegan petaneii nepeoro ctaHka 90% cTaHAapTHbIX, BToporo — 80%. Torga
BEPOSITHOCTb TOrO, YTO B3ATasA HayAady AeTaslb OKaKEeTCA CTaH4apTHOW, paBHa
a) 0,325; 6) 0,155; B) 0,15; 1) 0,845

34

BeposATHOCTbL TOr, 4YTO Naccaxup ono3gaeT K OTnpasaeHuo noesga, pasHa 0,02. Haintu
HanBepOSITHeliLLEee YMC/I0 ONo3AaBLUMX K noe3ay u3 855 naccaxunpos
a)l8 6)168)17 )19

35

ax’> x€[0,0]

f(x) ={
Kakum fonxHo 66T | uT06bl (hyHKUMS 0 x#[0.1] sIBNsinach
MIOTHOCTbIO BEPOSITHOCTY C/lyyaliHol BENMUMHDLI X, MPUHUMALOLLEN Ntobble 3HAYeHNs?
al 6)3 3)2 -1

36

MpoBoaunnch B3BELIMBAHNSA KOMMNIEKCHOW HUTK. Pe3ynbTaTbl M3mepeHuii maccbl M (r):
62,5; 63,5; 63,2; 61,4; 62,8; 63,1. HainT oLeHKy MaTeEMaTUYECKOTO OXMAaHUS.
a)62,75 6)62,5 B) 62,8 163




no Hanpas/eHuo NnoarotoBkn 15.03.02 TexHoormyeckme MawmHbl 1 060pyaoBaHmne
Or1 (npodonns):

pa6ouyeiil nporpaMMbl 4UCLUNINHBI

BCe npoduau

MpunoxeHwue

MartemaTuka

HaumeHosaHue OUCYUN/IuHb!

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHus (3apaum, Keicbl)

MpunoxeHve 2

HanmveHoBaHune

nl\ﬁl YcrnoBusi TMNOBbLIX 3a4a4 (3agad, keicos) OtBeT
1 2 3 4 24 14 1
A=l1 2 0 -2 -2 -1
JaHbl MaTpuubl 113 " 4 2 3
1 0 2
B=|3 2 1
4 2 0
Haiitn matpuuy: C=A-B-3B
2 | MycTb gaHa cucTeMa JIMHENHbIX ypaBHeHWi x. =
— 1 ’
2x,+4x,—6x,=—6 x,=—4,
2x,+2x,+4x,=2 X. =
3x,+4x,+2x,=—1 ’
3anucatb paclUpeHHyo MaTpuLly CUCTEMbI,
HaliTn ee pelLeHne MeToaaMu Kpamepa un
MOJIHOTO UCKOYEHNS]
3 | Cucrtema ypaBHeEHWi 3agaHa CBOEW 3x. +7x.+2x.=5
pacLUMpeHHoN maTpuLeli 1 2 3
3 7 25 2x,+5x,+3x,=8
A=(2 5 38) x,+2x,+3x,=9
1 2 39 x,=2,x,=—1,x,=3
1) 3anucaTb CcUCTEMY B KAHOHWUYECKO
thopme
2) pewwuTb 3Ty CUCTEMY METOOM
06paTHoi MaTpurLbl
4 A(6,7,13) 1.|BC|=7
[JaHbl BepLLUVHbI NUpamuapbL: , 76
B(2,46) C(4,7,12) Q(6,16,24) 2. ¢=arccos ——
Cpep,CTBah;IM BEKTOPHOIA z;mre6pb| HaliTu: 3 £/ 145
1) anvHy Bektopa B C 2
2) yron @ mexay sektopamu BC y 4.12
BQ
3) nnowaas OCHOBaHWS NMpamubl
ABC
4) ob6bem nupamugsbl
5 TpeyronbHUK ABC 3aaaH CBOVMU 1. S =1
BepLUMHaMW 36/7 —36/5
A(5,7) B@4) C(3,-3) 2.x+y—2=0
’ : : 3.¢=arctg|—6)
Haiitn: 1) ypaBHEHME CTOPOHbI BC (B 4.x-2y=0
OTpe3kax Ha 0csX) 5.5x+7 y—74=0
2) ypaBHEHVE CTOPOHBI AB (B 06LIEM
BUAE)
3) yron mexay CTopoHamu AB y
BC




4) ypaBHeHWe MeanaHbl BM
bicotbl AK

6 | [JaHo ypaBHeHMe KpVBOW BTOPOro nopsaka. anavnc.
4x* +9y° =36 313
Y ' o a =3,b=2,c=+13,e =——
OnpegenuTb TN KPUBOIA, HAATV NapameTpsbl. 13
7 A(6,7,13) 1 X=6_y-7_2z-13
[JaHbl KoopAWHaTbI TOYeK: ) 3 —7
B(246) Cc(4712) DG, 1624) X—5_y—16 _z-24
2. = =
Haiitu: 1) ypaBHeHMe NpsMOli AB g —4 -3 —7
KaHOHMYecKoii hopme _ —51
2) ypaBHeHVe NpsIMOii, NPOXOAsLLeit 3.¢=arccos 15022
yepes To4Ky D napasiiesibHoO 4 3X+ 10 y_6 7 — 10:O
npsIMOoi AB ) 6
3) Tynoi1 yron mexay npsMbiMu AB y 5.¢=arcsin /10730
AD
4) ypaBHEHWE NI0CKOCTU ABC
5) yron mexay npsimoii ADy
nnockoctbio ABC
8 | Bbluncnute npegen 2
3x° - 2x* +3 3
lim——— 3
-0 Dx® +4x- 5
9 | Bbluncnutb npegen 0
ling ctg3x(coszx - cos’x)
10 | Haiiti Touku paspbiBa pyHKumn. Caenatb x=—2
x x<—2
Y=14—x*-2<x<0
yepTex. 4-xx>0
11 | HaiiTi nponsBoAaHble QOYHKLMWIA: 1 yi= 1
y= 008X YT 1 sinx
L 1—sinx, 2.y'=—12cos” xsin x
2 y=4cos’x 2(1+§/;)e(1+%/§)2
s y=et ST
12 | Haitui npegen, ncnonb3ys npasuno Jlonutans 1
. Insinx
lim————
x~0]nsinbx
13 2, = 4+5i 22+7i.
[JaHbl KOMMNEKCHbIE YnCNa: n '
., 4 ERRPER
z, =3- 2i S 1313
2 . Haiitn 2,
14 3 .
Haiin V1+1 z, =2

2, =2
2, =2

T .. T
cos— +isin—
12 12

37 .. 37
COS— +isin—
4 4

cos—+1sin—
12 12

177[]




15

BbluMcnuTb MHTErpassbl:

arctgx
dx,

1. 1+ x°
” J(Zx— 7)cos3xdx,

1'eﬂrCth + C

2x

sin3x + %cosSx +C

3.- %ln(1+ x)+%ln(1+ x2)+%arctgx+C

¢ xdx

5 Joe+D(x2 +1)

16
Bx -4 .
=1 2
X

BbluncnnTe nHTerpast: 2

17 | BblumcnuTb nnowaab urypbl, orpaHnyeHHo’ 12 - 5In5
5
y== -

JIMHUAMM: Xy X+ty= 6. CpaenaTb

yepTex.
18 X 3T0 NpaBubHO

z=In—

Y. [poBepuTb, 4TO

oz oz

— X+ — y = 0

ox oy
19 | ViccnepoBatb PYHKLMIO HA IKCTPEMYM: 4 1

z=x"+4y* - 2xy+2x +4 "33

Touka AB/IIETCA TOYKOW MUHMMYMa
OaHHOl dyHKUMK
20 | PewnTb ypaBHEHME: \/ > >
1- y> =-J1- ¥ +C

xyJ1- y*dx+ yJ1- x*dy =0

21 2 — 2
' _ =x" (In(x(+C

HaiTn pelueHve ypaBHeHUs X

yO0BNeTBOPAIOLLEe HaYa/IbHbIM YCIOBUAM

(y)x:l - 2
22 | HainTn yacTHOe peLleHne ypaBHeHuUs,

yA0BNETBOPAKOLWENO yYKasaHHbIM Hav4aslbHbIM
yCnoBuam:

yu . Sy' + 4y = 0’ (y)x:() = 5’ (’y')xz0 = 8

y = 4e* +e*

23

HaliTn obLuee pelleHne ypaBHEHUS:

X -X ]- X - X
y'-y=xe" y=Ce +C, +EX I-—|e
24 | PewnTb cuctemy [ | [ 4{
d—-2x+2y<,c<,o |
25 | Viccneposath psaf Ha CXOAUMOCTb: Pap pacxoautca
-n 1 2! 3! n!
— = =t—=Ft—=+. t—+..
~ n3 12 23 3 n?
26 | HaitTn uHTepBan u paguyc cXxoammocTu psaa: R=1
yX ol v s (-1,1)
—mnt+tl 2 3 n+1
27 | Pa3noxutb B psag ®Pypbe pyHKUUIO

-2, -1<x<0

T, 0<x=<m

f(x):{

f(x) :g+§ i((- 1)* - 1)coskx +§(- 1)* sinkx




28 | PewnTe 3apayy: u3 konogbl B 36 kapt 1
BblIOMpatoT ABe. KakoBa BEpOATHOCTb TOr0, YTO —
3TO: &) ABe Aambl; 6) ABa KOpoNs; B) gama n a) 105
KOpO/ib B YKa3aHHOM nopsiake 1
6) 105
8
g) 315
29 | Pewwnte 3aga4yy. Tpy OXOTHUKA CTPENAIOT B a) 0,28
Lenb. BepoATHOCTbL NonagaHns B Uenb ans 6) 0,97
nepBoro oxoTHWKa pasHa 0.7, AnA BTOPOro — B) 0,47
0.8, ansa TpeTbero — 0.5. HaiTn BeposiTHOCTb
TOro, 4YTo: a) BCe Tpoe nonaayT B Lenb; 6)
nonaget xoTs 6bl OAUH; B) NonagyT POBHO
[Boe.
30 | HanncaTtb 3akoH pacnpenesieHvus McnpasHbIX 1 | 2 ‘ 3

npnbopoB, ecnu Bcero npuéopos 3, a
BEPOSATHOCTb  AN1S1  KaXAOro M3 HUX ObITb
ncrnpasHbiM 0,9.

HaiiTn maTemaTuyeckoe oOxugaHue uucna
ncnpasHbIX NpMbopoB

P | 0,001 0,027 | 0,243 | 0,729

M =27

31

Onpefenutb cpegHee KBagpaTnyeckoe
OTK/TOHEHME C/yYaiiHo ownbKku npnbopa,
€cnn oLnbKa NoAUNHSETCS HOPMa/lbHOMY
3aKOoHy pacnpegesieHnst ¢ maTeMaTuyeckim
OTK/IOHEHMEM, PaBHbIM HYJ/T0, & BEPOSITHOCTb

TOro, YTO OLUMGKA NEXUT B Nnpegenax 21
MM pasHa 0,997.

7 MM

32

Haiiti no 3agaHHOMy BapuaLlyoHHOMY psifsy

BbIGOPKM BbIGOPOYHOE cpeaHee X |

2
BbIGOPOUHyto aucnepcuio 9 n

2
MCMpPaB/IEHHYIO BbIGOPOYHYIO ANCTEPCUIO s”.
X 5 [ 10 [ 15 [ 20 | 25

i

n 1 5 [ 20 | 14 | 10

i

x =17.7
o’ =24.21
S? =24.70
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