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Pabouas nporpamma cocTaBiieHa ¢ y4eTOM TpeOOBaHUI:

e [IOpsAJKAa OpPraHM3aLUUM U OCYIIECTBIECHUS 00pa30BATENbHON JAEATENBHOCTH IO
oOpa3oBaTeNbHBIM IpPOTpaMMaM BBICHIETO 00pa3oBaHMs — MporpamMmaM OakajaBpuara,
nporpaMMaM  CHELUaJIUTeTa, [porpaMmaM  MarucTparypbl, YTBEp)KIEHHOTO IPUKa30M
MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit ®deneparyu ot 06.04.2021 Ne 245;

e (pesrepanbHOIO rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTaHAaPTa BBICIIEr0 00pa30BaHMs
no cnenuanbHocT  08.05.01  CTpouTENnbCTBO  YHUKAIbHBIX 3JaHUM M COOPYXKEHHH,
YTBEPKACHHBIM TNpuUKa3oM MuUHUCTEpCTBAa HAyKM M BbIciIero oOpa3zoBaHusi Poccuiickoit
Oepnepannn oT 31.05.2017 Ned483 (¢ u3BMEHEHUSIMU U JOTIOTHEHUSIMH )

[IpenogaBaTenu, MOATOTOBUBIINE pabOUYYIO IPOrpaMMy:

Crapmmii npenogaBarteib T.B. Kpynoneposa

PabGouass mporpamma paccmMoTpeHa Ha 3acedaHMM  Kadeapbl HMH(YOPMAIMOHHBIX
TEXHOJIOT M, MaTeMaTHKU U pu3uku (mpotokoa Ne 8 ot «24» anpens 2025 r.).

3aBenywommii kadeapoii B.10. Unbun

PabGouass mporpamma peKOMEHJOBaHa K WCIIONB30BAaHUIO B Y4eOHOM IMpoliecce
METOAMYECKON KOMHUCCUEH dakynbpTeTa CEIIbCKOXO35UCTBEHHOTO CTPOMTEINIBCTBA,
3emJieycTpoiicTBa U KagacTpoB (mpotokos Ne 8 ot «23» anpens 2025 r.).

IIpencenaresib METOAUYECKONH KOMUCCHH P.B. bpeyc

PykoBoauTesb 0CHOBHOM NMPo(heccuoHAIbLHOM
o0pa3oBaTe1bHON NMPOrpaMMbl A.WN. laBugeHko




IIpenmer. Lean u 3a1a4u AUCUMILIMHBI, €€ MECTO B CTPYKTYpe 00pa3oBaTe1bHOI
NPOrpamMMmblI

B cootBerctBUM ¢ (denepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
BBICIIETO O00pa3oBaHMsI 1O CHEHUAIBHOCTH «CTpPOMUTENBCTBO YHHUKAJIBbHBIX 3JaHUM U
COOpYXKEHHI1» O00BEKTaMHU MPO(PECCHOHATLHONW  JESITEIbHOCTH  BBINYCKHUKA  SBISIOTCS
KOJIMYECTBEHHBIE METO/bl aHAJW3a M IPOTHO3UPOBAHUS, JUISl YETrO HCIOJb3YKOTCA pPa3IMYHbIE
MareMaTUYeCcKue MOoJea W MeToAbl. OCHOBOM 3THMX METOJOB CIYKaT KaK TpPaJAWLUOHHBIE
pazzenbl MaTeMaTHKH, TaK U crienu(uyecKkue METOoJIbl UCCIeOBaHUsA. B COOTBETCTBUU C 3TUM
paboyasi mporpamMma MpeaycMaTpUBaeT HU3YYCHHE CTyIeHTaMH (YHIAMEHTAIbHBIX OCHOB
IMOCTPOCHUA MATCMATHUYCCKUX MOI[GJIGfI U MCTONOB HUX HCIIOJb30BaHHWA Ui PCIICHHUA 3aaad
npodeccnoHaNbHOM e TENbHOCTH.

IIpeaMeT IMCUMILVIMHBI COCTOUT B OCBOEHUM MATEMATHYECKOTrO ammapara, OMOTraroIlero

MO/JICIIMPOBATh, AaHAIM3UPOBATH M PEIIATh YIIPABICHYECKUE 331a4H MPO(HECCHOHAIBHON ChEPHI.

Heabo ocBoenuss aucOMIUIMHBI  «MareMatuka» SBISETCA  TEOPETUYECKOE U

MPAKTUYECKOE H3Y4YCHHE OOYYarONIMMKCS OCHOBHBIX pa3JelioB MaTEeMaTHKH, COCTaBISIOIIUX

Hay4Hy0 0a3y, Ha KOTOpPO#l CTPOUTCA NajibHEWINash €CTEeCTBEHHOHAay4YHasi U NnpodeccuoHaibHas

IIOArOTOBKA, q)OpMI/IpOBaHI/IC yMeHI/Iﬁ U HaBBbIKOB BI)IGI/IpaTL U TIPUMCHATH MaTeMaTHYeCKHI

anmnapar, METOJbl MaTeMaTUYECKOTO aHajdu3a U MOJCIUPOBAHMS JJI1 PEUICHUS MPAKTHUYECKUX

3aja4, AaHaJU3UPOBaTb M OIEHHUBATh JOCTOBEPHOCTh pELIEHHs, MPHOOpPETEHHE HaBBIKOB

¢)0pManH3au1/m MPAKTUYCCKUX 3aaa4 U TOCTPOCHUA HpOCTGﬁHIPIX MaTEMATHYCCKUX Moneneﬁ.
3aga4u M3y4eHus JUCLUIUINHBIL:

— BOCHUTAaHME KYJIBTYpbl COBPEMEHHOTO MATEMAaTUYECKOTO MBILIUICHUS;

— obecrnieyeHne (QyHIaMEHTaIbHON MOJATOTOBKU B 00JIACTH MAaTEMAaTUKH, KaK OCHOBBI JJIS
(dbopMHpOBaHUS YHHUBEPCAJBbHBIX, OOIIENPO(ECCUOHANBHBIX M MPO(hEeCcCCHOHATBHBIX
KOMHGTGHHI/Iﬁ U BCCCTOPOHHEIO pPa3sBUTHA JIMYHOCTHBIX KAa4YCCTB H CIIOCOOHOCTEN K
CaMOCTOSITEIbHOMY PeLEeHHIO 3a/1a4 B IpodecCHOHaIbHOM cdepe;

— H3Y4YEHHME MaTeMaTH4YecKOro ammapara, METOJI0B MaTeMaTH4YecKOoro aHaiau3a u
MOJIETUPOBAHUS,  TEOPETUYECKOTO M JKCIEPUMEHTAIBHOIO  MCCIEAO0BaHUSA,
MIPUMEHSIEMBIX UISl PELICHUS TPAKTUUECKUX 3a7ay;

— Pa3BUTUC JJOTHYCCKOT'O U AJITOPUTMUUYCCKOI'O MBIIIJICHUS;

- q)OpMI/IPOBaHI/Ie MMpEACTABICHUA O POJIM MAaTEMATUKKW KaK MOIMHOI'O CpEACTBAa PCIICHUA
3a]1a4 B IPAKTUYECKON JESTENBHOCTH;

— IpPUBUTHE  HABBIKOB  MKCIIOJB30BaHUS  MATEMATHUYECKUX  METOJOB M OCHOB

MaTeMaTHU4CCKOIro MOJCIINPOBAHUSA JJI peuicHu-d MPUKIIAAHBIX 3aga4 B
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npodeccuoHanbHOU cdepe;



— BbIpa0OTKa HAaBBHIKOB M YMEHUH CAMOCTOATEIBHOTO pACIIUpPEHHs] U YIIIyOJieHus
MaTeMaTUYeCKUX 3HAaHUW W TPOBEJCHHE MAaTeMaTHYeCKOro aHaiu3a 3ajJad B

npodeccruoHaabHOM chepe.

MecT0 IMCHUILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl.

Hucnummuaa «MaTtemaThka» OTHOCUTCS K auciuiumHaM 0Oa3oBoit ywactu (51.0.17)
OCHOBHO# mpodeccnoHanbHOM 00pa3oBaTeNbHON MPOrpaMMBbl BhICIIEro 00pa3oBaHus (najiee —
OIIOIT BO).

[Iponiecc m3yyeHHMs AMCUMIUIMHBI B IIEJIOM HAalpaBlieH Ha IOATOTOBKY CTYACHTa K
MIPOEKTHO-U3BICKATEIILCKOM, MIPOU3BO/ICTBEHHO-TEXHOJIOTMYECKOH, OpraHu3alMOHHO-
yIpaBICHUYECKOH BHUAAM JAESITEIbHOCTH; K pEHIeHHI0 UM NpodecCHOHAIbHBIX —3ajad,
MIPEIYCMOTPEHHBIX (pe/lepalbHbIM TOCYAapCTBEHHBIM 00pa30BaTEebHBIM CTAHAAPTOM BBICIIETO
obpazoBanust (PI'OC BO) mo crnenmanbHOCTH «CTPOUTENBCTBO YHUKAIBHBIX 3JaHUH |
COOPYKEHUII.

Jlis  ycrenrHoro OCBOCHMSI JAaHHOW AMCUMIUIMHBI CTYACHT JOJKEH HMETh 0a30BYIO
MOJTrOTOBKY IO JUCHUIUIMHE «Marematnka» B 00bEME MPOrpaMMBbl CpEIHEH IIKOJIBI.
ConepxatenpHasi 4YacThb AUCHUIUIMHBI «MareMaTHKa) OXBaThIBAET CJEIYIOIIUE BOIPOCHL:
AJIEMEHTHl JIMHEHMHON anreOpbl M aHAIUTUYECKOW TE€OMETPUH, OCHOBBI MAaTEMaTHYEeCKOIrO
aHanuza, AuddepeHlraIbHoe W UHTerpalibHOe ucuucieHue ¢GyHkiui, muddepeHrantbHbie
YpaBHEHUS, PsAbl, TEOPUS BEPOATHOCTEH U TMPOXOXKICHUU YUEOHOW O3HAKOMHTEIbHON
TIPAKTHKH.

Huctmrummaa ywutaercs B 1, 2, 3 m 4 cemecTpax, MNpennIecTBYeT AUCIHUILIHHAM
«Teoputnyeckas MexaHuka», «/HQOpPMAlMOHHBIE CHUCTEMBI pacueTa CTPOUTEIHHBIX
KOHCTPYKUUN», «COMPOTUBIEHNE MAaTEPUATIOBY.

[IpenmectByer Onoky 3 TocymapctBenHass wurtoroBas artecramusi «lloaroroBka x

MpOLIEYpe 3aIIUTHI U 3alllUTa BBITYCKHOW KBasn(uKkanroHHoi padoTe» (b3.01)



1. TlepedeHb IAHUPYEMBIX PE3YIHTATOB O0YUYEHUS 110 IUCHUIUIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH pe3y/IbTaTaMU OCBOEHHUS 00pa30BaTeNIbHOM MpOrpaMmbl

Koapbi DopMyJIMPOBKA NuaukaTopsl Ilnanupyembie pe3yabTaThl
KOMIIETEHI] KOMIIETEHIIN T AOCTHIKEHUS o0yueHus
Hi KOMIIETCHIIUH
YK-1 Crnocoben ocymectsmsith | YK-1.1 3HaTh: onpeeNeHIs] OCHOBHBIX

KPUTHYECKUI
MpOOJEMHBIX  CHTYaIHi
Ha OCHOBE CHUCTEMHOIO
NOAXOAa, BBIPAOATHIBATH
CTpaTeruio JeUcTBUn

aHaJIn3

AHanuzupyer 3ajady,
BBIIEISA €€ 0a30BBIE
COCTAaBIISIOIIHNE,
OCYIIIECTBIISIET
JIEKOMITO3HIIMIO 3a0a4H

MaTeMaTHYCCKUX TTOHSTHIA,
MaTEeMaTHYECKYIO CHMBOJIHKY,
OCHOBHBIE aKCHOMBI, TEOPEMBI 1
3aKOHOMEPHOCTH, KOTOPBIM
HOTYHHSIOTCS MaTeMaTHIECKUe
TIOHSATHSI.

YMeTb: aHATU3UPOBATh 337134y,
BBIIEIIsIs e 0a30BbIe
COCTABJISIOIINE, TIPUMEHSTh
HMMEIOIIYIOCS TEOPETUIECKYIO 0a3y
Buaaners: criocoOeH nepeBouTh
peanpHyIo 3a71a4y Ha
MaTeMaTHYECKH S3bIK, BEIOUpATh
METO/] €€ PEIICHHS CTPOUTH
MPOCTEUIINE MATEMAaTHYECKUE
MOJICJIH TIPH PEIICHUH
npodecCHOHAIBHBIX 3a/1a4,
CaMOCTOSTEIIBHO PaCUIUPATH U
yLITyOIIATh MaTEMAaTHICCKHE
3HaHUs:.

YK-1.2

OcymiecTBISET IOUCK U
KPUTHYECCKU
aHAJM3UPYET
WHpOpMAIIHIO,
HEOOXOTUMYIO ISt
pereHust
IMOCTaBJICHHOM 3aa4H

3HaTh: OCHOBHBIE IPUEMBI
JIOKa3aTeNbCTB TEOPEM U
MaTeMaTHYECKHUX yTBEP)KICHUM,
METO/Ibl MATEMaTHIECKOTO
aHaJIM3a, QHATUTHYECKON
TreOMETPHH, MATEMATHIECKOTO
aHam3a, TEOPETHUECKOTro U
IKCTIEPUMEHTATBHOTO
UCCIIEIOBaHUS, IPUMEHSEMBbIE JUIST
pemenus npod.3agay

YMeTh: BHIOHPATh U UCTIONB30BATh
HEO0XOTMMBIE MaTeMaTHIECKUE
METO/Ibl M BHIYMCIIUTEIBHbIC
Cpe/ICTBa, a TAKXKe TAaOIHIIBI U
CIPaBOYHHKH, JOBOJNTH PEIICHUE
3a]]auu 10 IPHEMIIEMOTO
(4nCIIOBOTO) pe3ynbTaTa u
OLIEHUBATH €T0 I0CTOBEPHOCTH
Buaaaern: criocoOeH OleHUBaTh U
AHAJTM3UPOBATH MTOJTYUYCHHBIN
pe3ysbTar

YK-1.3
PaccmarpuBaet
BO3MOJKHBIE BAPHUAHTHI
pelIeHus 3a1a4y,
OIIEHHBas UX
JIOCTOMHCTBA U
HEIOCTaTKH

3HATh: OCHOBHBIE IPUEMBI
JIOKa3aTeNbCTB TEOPEM U
MaTeMaTHYeCKUX YTBEP)KICHNH,
METO/IbI MaTEMaTHYECKOTO
MOJIETIMPOBaHMsI, TEOPETUIECKOTO,
MIPUMEHSEMBIE JIJIS] PeIIeHUS
npodecCHOHANBHBIX 3aa4

YMeTh: BEIOHpATH U UCTIOIB30BATh
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HE0OXOIMMbIE METOIbI
MaTeMaTHYECKOTO
MOJETMPOBAHUS, a TAKXKE TaOJIUIIBI
¥ CIIPAaBOYHUKH, JOBOAUTH
pemIenue 3aa49u 10 IPHEMIIEMOTO
(uucnoBOTrO) pe3yabTaTa u
OLICHHUBATh €TI0 JOCTOBEPHOCTD
Buaanern: criocoOeH OLeHUBATH U
AQHAIM3HUPOBATH MOJTYIECHHBII
pe3yibTar

YK-14

OLICHUBAET

3aga4u

Ormpexaenser u

IIOCIICACTBUA
BO3MOXGHﬂXp€HmHHﬁ

3HAaTh: OCHOBHBIE TPUEMBI
JI0Ka3aTeNbCTB TEOPEM U
MaTEMaTHYECKUX YTBEP)KICHUM,
MPUHIMITEL ¥ METOJIBI

MIOMCKA, aHAJIM3a U CUHTE3a
uHpopmaruu. [IpuHIUTB 1
METOABI CUCTEMHOI'0 OAXO0/A.
YMeTh: BEIOUpATh U UCIIOIB30BAThH
HEO0XOTUMBIE MaTeMaTHIECKUE
METOABI U BBIYUCIUTEIIEHbBIC
CpPE/CTBA, JOBOJUTH PEIICHHE
3a/1a4H J10 IPUEMIIEMOTO
(4MCIIOBOTO) pe3ynbTaTa u
OILIGHUBATH €0 MOCIECTBHS
BO3MOXXHBIX PCIICHUHN 3aJauu
Baagers: nmpakTHUECKUMU
HaBBIKaMU PUMEHEHUS
KOJINYECTBEHHOT'O U
Ka4eCTBEHHOT0 aHAJIN3a
MaTreMaTHiecKoil nHpopMamn
JUTS perieHus npodecCHoHaNbHbIX
3aa4y

3. O0béM AUCHMILVIMHBI M BH/bI y4eOHOMH padoThl

Ounas hopma 00ydeHHs
00BEM HacoB
BCETO & & & e
Brer pador 3ay.ej1/ § § § §
— N ™ <
OO1m1ast Tpy10EMKOCTh TUCIIUTUIAHBI 8/288 2/72 2/72 2/72 2/72
AynuTopHas paboTa: 104 24 28 24 28
Jlexiun 36 10 8 10 8
[IpakTnueckue 3aHATHSA 68 14 20 14 20
JlaGopaTopHbie pabOTHI - - - - -
[TpendK3amMeHaMOHHbBIE KOHCYITbTAIN - - - - -
CamocrosiTenpHas paboTa, 4acoB 184 48 44 48 44
?Igl;;gf)Me)KyTquOH arrecramm (325, 3a4eT | JK3aMeH 3a4eT | JK3aMeH




4. Conep:xkaHue AU CUUTINHBI
4.1. Paznesbl AUCHMIIIIMHBI U BUAbI 3aHATHI (TeMATHYeCKUI TJIaH).

Pa3pen nucuMnInHbI JI ‘ 113 ‘ JIP ‘ CPC

Ounasi popma o0yuyeHust

Pasznea 1. JIuneiiHasi 1 BeKTOpPHAas ajredpa,

aHaJUTHYecKas reoMeTPHs B IPOCTPAHCTBE H HA 8 12 - 36
MJIOCKOCTH.
Tema 1. MaTpHIIbl ¥ ONPEICITUTEIH. 2 2 - 8
Tewma 2. Cuctembl TUHEHHBIX YPaBHCHUH. 2 4 - 8
Tema 3. BexTopHas anre0pa. 2 2 - 8
Tema 4. AHanuTHYECKAsI TEOMETPUSL. 2 4 - 12
Pa3nen 2. KomnjiekcHble yncia. 2 2 - 8
Tema 5. KoMIutekcHbIC YnCIIa. 2 2 -
Paszpnen 3. ®ynkunu. Teopusi mpenenos.
. 8 18 - 52
AnddepennuanbHoe ncuuciaeHue PyHKumnu.
Tema 6. ®yukuuu. Teopus npeesnos. 2 4 - 8

Tewma 7. IIpousBoanas. IIpasuna
muddepennrpoBanus. [Ipon3BoaHas CloxHOM 1 1 4 - 8
oOpaTHOM (YHKIUH.

Tewma 8. luddepennmpoBanne HESIBHBIX U

napaMeTPUIECKHU 3aJaHHBIX (QYHKIIUH. 1 2 - 8
Jlorapudmmueckoe mudhepeHmpoBaHue.
Tema 9. Iuddepenuman Gpynxmnun. Hexoropsie ) 2 ) 10

TeopeMbl 0 TU(PepeHITIPYEMBIX (PYHKIHAX.

Tewma 10. [IpumeHeHrEe MPOU3BOTHOM K

. 2 4 - 10
MCCIIEIOBAaHHIO (DYHKIIHH.
Tema 11. ®YHKIUH HECKOIBKHX TIEPEMEHHBIX. 2 2 - 8
Pasznen 4. UnTerpajibHoe ucyuciaenne GpyHKuuu. 8 14 - 36
Tema 12. Heonpenenenuslit nuuterpai. OCHOBHbIE 2 4 ) 10
METObI HHTETPUPOBAHMUS.
Tema 13. HTerprpoBanue palilnoHaIbHBIX, 2 4 ) 10
MPPAIMOHAIILHBIX M TPUTOHOMETPHUYECKUX (PYHKITHIA.
Tema 14. OnpeneneHHblil UHTETpal. 2 4 - 8
Tema 15. [IpumeHeHne onpeeIeHHOTO HHTETpaa. 2 2 - 8
Paznen 5. luddepenunanbHbie ypaBHeHUS. 4 10 - 24
Tema 16. luddhepenumansusie ypaBaeHus 1-ro
nopsiaka. J[Y nepBoro nopsjaka ¢ pasaesromuMucs 2 4 - 8
NIePEMEHHBIMH.
Tema 17 luddepennmanbubie ypaBHEHUS N-TO
nopsiaka. JIY BTOpOro nopsjaka, 10mycKaromme 1 4 - 8
MOHMKEHUS TIOPAIKA.
Tewma 18. JIuHeliHbIC OTHOPOHBIC i HEOTHOPOTHBIE
JIY BTOpOTO MOPSIJIKA C TOCTOSTHHBIMA 1 2 - 8
ko3 urrenTamu.
Paznen 6. Psaabl. 2 6 - 12
Tema 19. YucnioBsie psibl. 1 2 - 6

Tema 20. Crenennsie psiipl. O01aCTh CXOAMMOCTH
CTENEeHHbIX pA10B. Paznoxkenue GpyHKuui B 1 4 - 6
CTETICHHBIE PSIIbI.




Pazgen 7. OcHOBBI TEOPHHU BePOATHOCTEIA. 4 6 - 16
Tema 21. OcHOBHBIE IOHATHUS TEOPUU
BEPOSATHOCTEH. TEOpeMbI CII0KEHUS U YMHOKEHUS 2 4 ) 8
BeposiTHOCTEN. [I0OBTOpHBIE HE3aBUCHMBIE
UCTIBITAaHMS.
Tema 22. IloBTOpHBIE HE3aBUCUMBIE HCIIBITAHUS. 2 2 ) 8
JucKpeTHbIE CllydallHbIe BETUYUHBI.

BCEI'O 36 68 - 184

4.2. Conep:xaHue pa3iesioB Y4eOHOH TUCHUILTHHBI
Pa3nen 1. JluHeiiHasi ¥ BeKTOpPHAasI ajiredpa, aHaIuTHYeCKasi TeOMeTpusi B

MPOCTPAHCTBE H HA IJIOCKOCTH.

Tema 1. MaTpuusl H onpeaeJuTesu.

[lonsTe MaTpuipl, BUABl MaTpHll, ONpPEAENUTENs MaTpulbl. CBOMCTBA ONpENEIUTENCH.
MuHops! 1 anredpanyeckue gonoyHeHus. Onepanuu ¢ MaTpuliamu, ux cBoiictBa. OOpaTHas
MaTpHUILIa, YCIOBUS €€ CYLIECTBOBAHUS, CBOMCTBA U BbIUMCIICHHUE. PaHr MaTpuLbl. DeMEeHTapHbIE
npeoOpa3oBanus MaTpuil. JInHEHAs 3aBUCUMOCTD CTPOK MaTPHIIBI, €€ KPUTEPUH.

Tema 2. CucremMbl JIMHEHHBIX YPaBHEHMIA.

[Tpumepsr nmuaElHBIX Mojaenel. Pemenue CJIAY MaTpudHBIM METOIIOM, O (opMyiam
Kpamepa. Kpurepuii coBmectHoctu CJIAY. Meton ['aycca. Ognoponnsie CJIAY, nHeobxoaumoe
U JOCTAaTOYHOE YCJIOBHS CYIIECTBOBAHUS X HETPUBUAIBHBIX PEILICHUM.

Tema 3. BekTopHas aiareopa.

IlonsaTne n-mepHOro BekTOpa. JIMHENHBIE olepalMM HaJx BEKTOPAMH, CBOWMCTBA JTHUX
onepauuii. JIuHellHOe BEKTOPHOE MHPOCTPAHCTBO, €ro pasMepHocTb U O6azuc. KoopauHatbl
BEKTOpa B JaHHOM 0Oa3uce.

Onepanuu ¢ BeKTOpamMu B KoopauHatHOM gopme. Koopaunatel Touku. Komnuneapusie n
KOMILIAHAPHBIE BEKTOPBI.

CkansipHOE TIPOM3BEJIEHUE BEKTOPOB, €r0 CBOWMCTBA M TI'€OMETpUUYECKUU cmblci. Moayinb
BEKTOPA, YIOJI MEKy BEKTOpaMU. Y CIIOBUE NEPIIEHAUKYIAPHOCTH BEKTOPOB.

BexTopHoe npousBeieHue 1ByX BEKTOpoB. CMelIaHHOE IPOU3BEIEHUE TPEX BEKTOPOB.

Tema 4. AHaJIMTHYECKAsl TeOMeETPHS.

IIpssMasg Ha MIOCKOCTH, BHIBI €€ ypaBHEHUH. B3auMHOE pacrmoyioKeHHe IpsMOU U
mockocTH. [Ipsmas kak nepecedeHue AByX IJIOCKOCTEM. YTOJI MEXKIY MPSIMBIMH.

VYpaBHeHne NOBEpXHOCTH. IlIOCKOCTH Kak MOBEPXHOCTH IMepBoro mnopsaka. Oobiiee
YpaBHEHHUE IUIOCKOCTH, BEKTOP HOPMAJIM K IUIOCKOCTH. Y paBHEHHUE IJIOCKOCTH B OTpe3Kax. YTOI

MCKAY MIIOCKOCTAMU. PaccTosiHHE OT TOUKHU [0 MIOCKOCTH.
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O6mee ypaBHeHHME KpUBOM 2-ro mopsaka. Kmaccudukamuss KpuBBIX 2-TO TMOPSIKA.
Onnunc, napabona, runepbona: KaHOHWYECKHE YpaBHEHUS, (DOKYCHI, SKCLEHTPUCUTETHI U
nupekTpucel. [TapamMerpuueckue ypaBHEHUS.

Pa3zgen 2. KoMmiekcHbIe YuCIa.

Tema 5. KomnuiekcHble yncia.

[lonsatne ™ TmpencTaBleHUS KOMIUICKCHBIX YHuCeN. ['eomerpuueckoe H300pakeHHe
KOMIUIEKCHBIX uncen. @opMbl 3aMCH KOMILJIEKCHBIX YHCE.

JleicTBYsI HaJl KOMIUIEKCHBIMH YHCIAMU: CJIOKEHUE U BBIYMTAHUE, YMHOKCHHE U JICIICHUE,
U3BJIEYEHNE KOPHEHN U3 KOMIJIEKCHBIX YK CEIL.

Pazgen 3. ®ynkuun. Teopus npeaenos AuddepeHunaibHoe ncuucjienne GpyHKuii.

Tema 6. ®ynkuun. Teopus npeaesion

[lonatuss MHOXecTBa, (QyHKIMH. PaBeHCTBO MHOXECTB, MOAMHOXeCTBO. JlomojHeHue
MHOkecTBa. Onepaluy HajJ MHOXECTBAMM M OCHOBHBIE CBOMCTBa 3TUX omnepauuid. OyHKIMs,
obmacth ompexaeneHus GyHKIWHU, crocoObl 3amanus. OOparnas QyHkuus. CrnoxHas QyHKITHSL.
OcHOBHBIE dJIeMEHTapHbIC (DYHKIMH, UX TPAPHUKH.

[IpenenpHas Touka MHOXecTBa, mpenen ¢(yHkuuu. beckoHeuno wmanbie (0.M.) U HX
CBOIicTBa, OeckoHeyHO Oonpinue (6.0.) PyHKINU U UX CBA3b C 0.M.

OcHoBHBIE TeOpeMbl O Tpeaenax ¢GyHKuud. IlepBeIii 3aMedaTeNbHBIA TpENeNl U €ro
cienctBus. Bropoit 3ameuarenbHbId mpenen, ero cienctBus. OIHOCTOPOHHUE IPEAEIbI.
HenpepbiBHOCT (QyHKIIMM B TOYKE, Ha MHTEpBaje U oTpe3ke. TOYKM paspbiBa, UX
KJIacCHU(pUKaLUsL.

Tema 7. IlpousBognas. IlpaBuiaa nuddepenuupoBanus. IlpousBognasi cJjI0KHOH U
o0paTHOH QyHKIMI.

[Ipon3BosHas, ee reoMeTpUyecKHMi M (QU3MUECKUIl CMBICA. YpaBHEHHs KacaTelbHOW M
HOpMallM K IUIockoM KpuBod. HempepsiBHOCTh auddepenuupyemoit ¢yHkimuu. OCHOBHBIE
npaBwia auddepeHurpoBanus QyHkuuid. I[IpousBonHas oOpaTHOM M CIOKHOM (YHKIIMIA.
Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

Tema 8. IuddepeHnnpoBanue HesIBHBIX H MapaMeTPUUYecKH 3aJaHHBIX (PYHKIMIA.
Jlorapudpmuueckoe 1udpepeHuupoBanue.

HuddepenurpoBanne  HESBHBIX M HapaMETPUYECKH  33JaHHBIX  (QYHKIMH.
Jlorapudmuueckoe auddhepeHIpoBaHue.

Tema 9. Muddepenunan pynkuuu. Hexoropsie Teopemsl 0 quddepeHnupyeMmbix

(GyHKIHAX.
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HNudbdepennman QyHKIUH, €ro CBOMCTBA U TEOMETPUYECKUU cMbIca. [Ipow3BogHbIe 1
muddepeHransl BhICIIMX MOpsAAKoB. Teopembl o auddepenuupyembix QyHkmusax (Pepma,
Poss, Komu, Jlarpanxa). I[IpaBuno Jlonurass.

DKOHOMHMYECKHH CMBICIT TPOU3BOAHOW. VIcmonp30BaHWE TOHSATUS TPOU3ZBOJIHON B
SKOHOMHKE.

Tema 10. IlpumeHeHHe NPOU3BOIHOM ISl Hccae0BAHUA (PYHKIMIA.

[Tpunoxenus MPOU3BOAHON K HCCIEAOBaHUIO (YHKUUH. MOHOTOHHOCTH (YHKLUH, €€
J0CTaTo4HOe yciaoBue. JIoKanbHbIM 3KkcTpeMyM (QyHKIMH, ero Heooxoaumoe ycioBue. IlepBbiii u
BTOPOW TOCTATOYHBII NPU3HAK JOKAIBHOIO SKCTpeMyMa. AOCOIIOTHBIN 3KCTpeMyM (YHKIIMU Ha
orpe3ke. Brmyknocts rpaduka ¢GyHKIMHM, TOYKH meperuba. ACHUMNOTOTHI KPHUBOH, UX
HaxoxaeHne. O0mias cxema uccineoBanus GyHKINU U TOCTPOSHHE ee rpaduka.

Tema 11. ®yHKIUM HECKOJIbKHX NTePeMEHHBIX.

OyHkiun AByX nepeMeHHbIX. OcHoBHble MoHATUSA. IIpenen u HenpephIBHOCTH (YHKLIUU
JBYX IIEPEMEHHBIX.

YacTtHble pou3BOIHBIE (DYHKIMH ABYX MepeMeHHBIX. [Ipon3BomHAs CIOXKHON (YHKIHH.
[Tosnnas npousBoaHas. [Ipons3BoaHas Mo 3aJaHHOMY HalpaBiIeHUIO. I'paueHt.

Pa3nen 4. UnterpanbHoe ucuncjienne PyHKINHU.

Tema 12. HeonpeneJieHHbli HHTerpaJj. OCHOBHbIE MeTO/Ibl HHTETPUPOBAHMSI.

[lonsiTue mnepBooOpazHOW GYHKIMM M HeolpeleraeHHoro uHTerpana. CpoiicTBa
HEOIpe/IeJIeHHOr0 UHTerpana. Tabauia OCHOBHBIX MHTETPAJIOB.

OCHOBHBIE METO/bI UHTETPUPOBAHUS: METO]] HETIOCPECTBEHHOTO NHTEIPUPOBAHNUS, METO]
3aMEHbI IEPEMEHHON, METOJ] HHTETPUPOBAHMSI 110 YaCTSIM.

Tema 13. HTerpupoBaHne pPanHOHAIBHBIX, HPPALUOHAJIBHBIX U TPUITOHOMET-
pruYecKuX pyHKIUIA.

HekoTopeie cBefieHMsI 0 palMOHaIbHBIX (QYHKUMSIX. VIHTEerpupoBaHHE pallMOHAIbHBIX
¢bynkuuit. Metoq HeonpeneneHHbIX K03 duineHTos.

WHTerpupoBaHue HEKOTOPBIX MppalMOHANBHBIX (QyHKIMHA. MHTErpupoBaHre HEKOTOPBIX
TPUTOHOMETPUYECKUX (QYHKIIHH.

Tema 14. OnpeaeneHHbIN HHTErpal.

OnpeneneHHBI MHTETpaNl. 3a1a4u, MPUBOAAIINE K MOHITUIO ONPENEICHHOIO0 MHTErpaia.
Omnpenenennplii  uHTerpan u ero cpoiictBa. ®opmyna HreroTona-JleliOnuna. Mertog
HENOCPEACTBEHHOIO MHTETPUPOBAHUSA, METOJ HMHTETPUPOBAHMS IO YaCTAM MU METOJ 3aMEHBI
IIEPEMEHHON B OIIPEIETICHHOM UHTETpaJIE.

Tema 15. IlpumeHeHue onpeaeIeHHOr0 MHTErpaJa.
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I'eomeTpuueckue MPUIIOKEHUS ONpPEAETIeHHOro uHrerpana. HecoOCTBEHHbIE MHTErpasbl.
[TpubnuxeHHOe  BBIYMCICHHUE  OINpPENENCHHBIX  HMHTErpayioB.  VIcronp3oBaHHE — MOHSATHUSA
OIIPEAEIEHHOTO HHTErpala B )KOHOMHUKE.

Pa3nen 5. {uddepeHunanbHbie ypaBHeHHSI.

Tema 16. [Auddepenunanbubie ypaBHenus 1-ro mopsaka. JuddepenunaibHbie
YPABHEHHs IIEPBOr0 MOPSAAKA ¢ Pa3AeIdIOMMMUCH NTePeMeHHbIMU.

OcHoBHble mnoHsATUA. JluddepeHunanbHple ypaBHEHUs IepBoro mnopsaka. HemonHsle
middepeHManbHbe  ypaBHEHUs TepBoro mnopsnka. [uddepeHnmanbHple  ypaBHEHHS C
pasaenstomuMucs nepeMeHHsIMU.  OpHoponnbie auddepeHnnanbHble  ypaBHEHUS TIEPBOTO
nopsaka. Jluneitnsle 1uddepeHuanbHble YpaBHEHUS IEPBOro MOpsiAKa.

Tema 17 [duddepenunaibabie ypaBHeHuss N-ro mopsiaka. /IY BToporo mopsijaka,
JAOIYCKAaIOIIHe MOHNKEHHUS MOPAIKA.

OcHOBHbIE NOHATHS, O0LEe pPelIeHne, YacTHOE pelleHne quddepeHalbHble YpaBHEHUS
BbICIINX NopsAKoB. 3anada Kommu. J{uddepennuansapie ypaBHeHUs, JOMYCKAIONINE TIOHIKEHIE
MOpsAJIKA.

Tema 18. /IuHeiiHbIe OAHOPOAHBIC M HEOJHOPOAHBIE TH(PepeHIHAIBbHbIC YPABHEHUS
BTOPOIr0 MOPSAKA ¢ MOCTOSHHBIMH KO3 PUueHTaMu.

JIuneiinsle nuddepeHnranbable YpaBHEHUS! BBICIINX MOPSAAKOB. JIMHEHHBIE 0THOPOTHBIC
muddepeHnuanbabie  ypaBHeHus BToporo mopsinka (JIOAY). Crpykrypa o0miero pemnieHus
JIOAY Broporo nopsaka. JIuneitHsle onHOpoaHble AU(QepeHnranbHble YpaBHEHUS BBICIIUX
MOPSAKOB € TIOCTOSIHHBIMU KO3 (DUIIEHTaMH.

Jluneiinble HeogHOpOoaHBIE nUpPepentmanbubie ypaBaenus (JIHAY). Ctpykrypa obuero
pemienus JIHAY. Merton Bapmanuu npou3BOJIBHBIX NocTossHHBIX. JIH/IY BTOpOoro mopsiaka c
MOCTOSIHHBIMU KO3(p(pULIMEHTaMH 1 ITPABOM YacThIO CHEIMAIBLHOIO BUJIA.

Pa3znen 6. Psiabl.

Tema 19. YucsnoBblie psaabl.

OcHoBHble TOHATHUA. Pan  reomerpuyeckoil mnporpeccuu. HeoOxonumblil  nmpu3HaK
CXOJMMOCTH YHMCIIOBOTO Psija.

l'apmonnuecknit psa. [locratouHble NPU3HAKKA CXOJUMOCTH 3HAKOIOCTOSIHHBIX PsJIOB.
IIpusnaku cpaBHeHus psaoB. Ilpusnak JlamambGepa. Pagukanenelii npusHak — Kormm.
WNuTerpansubiii npusHak Komm.

OO06001eHHbI TApMOHUYECKHN pPsii. AOCOTIOTHAS M YCIOBHAsE CXOJWMOCTH YHCIIOBBIX
psnoB. CBolicTBa aOCONIOTHO CXOSIINUXCS PSIOB

Tema 20. Crenennbie psiabl. O0JacTh CXOAMMOCTH CTENEHHBIX psAaoB. Pa3dnoxenue
(pyHK1Uil B CTENeHHbIE PAABL.
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OyHKkuMOHaNbHBIE psiabl. OCHOBHbIE TOHATUSA (YHKIMOHAIBHBIX psAaoB. IlpusHak
Beliepmrpacca.

CxomuMocTh cTeneHHbIX pAnoB. Teopema AOens. VHTepBan W paanyc CXOAUMOCTH
CTENEHHOTrO psia. CBOMCTBA CTENIEHHBIX PSIIOB.

Paznoxenue ¢pynkuuii B crenennsie psasl. Psaapl Teiinopa u Makinopena.

[Tpunoxenus cTeneHHBIX psAAoB. [IpubnmkeHHOE BBIUMCIICHHE 3HAYEHUH (QYHKIMU.
[TpubnnxeHHOe BEIYUCICHUE OIIPEICICHHBIX HHTETPAJIOB.

Pa3znen 7. OcHOBBI TeOpUH BePOSITHOCTEH.

Tema 21. OcHOBHbIe NMOHATUS TeOpuH BeposiTHOcTeil. Teopembl C/10:KeHMSA W
YMHOKeHHs BeposiTHOCTeH. [loBTOpHBIE He3aBHCHMBbIE HCIIBITAHMA.

OcHoBHbIE NOHATHS U HOpMYIIbl KOMOMHaTOpUKHU. CityyaiiHble COOBITUS M UX
kinaccuukanud. Onepanuu Hag coobITHsAME. Kitaccuueckoe onpeieneHre BEpOITHOCTH.
CraTucTuueckoe ornpeieeHIue BEPOSITHOCTH.

VYcioBHas BEpOATHOCTb. TeopeMbl CI0KEHUS U YMHOKEHUS BeposiTHOCTeNH. Onpenenenue
runiore3sl. [lomHas BepositHocTh. @opmyibl baiieca.

Tema 22. IloBTOpHbIE He3aBHCHMble HCHBITAHUSA. JIMCKpeTHBIe cCiIy4aiiHble
BeJIMYHMHBI.

IToBTOpHBIE He3aBucuMBbIE HcnibITaHus. Cxema beprymnu. @opmyna bepHymin, nokanbHas
W WHTerpalibHas Teopembl Myapa-Jlamnaca, gopmyna Ilyaccona. HaumBeposiTHeliee 9uciio
HACTYIJICHUS] COOBITUH.

JluckperHble  ciydaiiHble  BenuuMHbl.  DyHKIMsA  pacnpeneneHus.  Yucnosble
XapaKTEPUCTUKU CIy4yallHbIX BEJIIMYMH M MX CBOMCTBA. 3aKOHBI PaCHpENENICHUs AMCKPETHBIX

BCJIMYHH U UX YUCJIOBBIC XaPaKTCPUCTHUKH.
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4.3. IlepeyeHb TeM JIeKIUit

O0BéM, 4
Ne /i Tema nexkuu 0D0

Pa3nen 1. JIuneiinasi 1 BeKTOpHAasi ajiredpa, aHaJIUTHYECKasi TeOMeTPUs B 8
NPOCTPAHCTBE U HA MJIOCKOCTH.

1 Tema 1. MaTpuiisl 1 onpeAeTUTEIH. 2
2 Tema 2. CucTemMbl TUHEHHBIX YPaBHCHU. 2
3 Tewma 3. Bexropnas anreopa. 2
4 | Tema 4. AHanuTHUECKAs FEOMETPUSI. 2

Pa3nen 2. KoMiuiekcHbIe 4ncia. 2

5 | Tema 5. KomIuiekcHbIe 9ncia. 2

Pazgen 3. ®ynkuun. Teopus npeneson. [IudpdepenuuanbHoe ncunciaeHmne 8
byHkumii.

6 | Tema 6. ®ynkuuu. Teopus mpeaemnos. 2

v Tema 7. [IpousBoanas. [Ipasuna nuddepenuponanus. [IponssoaHas 1
CJIO’KHOM M 00paTHOH (PyHKIHH.

8 Tema 8. [luddepeHnrnpoBaHre HEIBHBIX U MAPAMETPUICCKH 33/ IaHHBIX 1
¢ynkuunii. Jlorapupmuueckoe nuddepeHnpoBaHue.

9 Tema 9. Tuddepennman pynkuuu. HekoTopsie TeOpeMsl 0 )
muddepeHIpyeMbIX (yHKIUSX.

10 | Tewma 10. [IpumeHeHHE IPOU3BOTHON K HCCIEOBAHUIO (DYHKITHIA. 2

11 | Tema 11. ®yHKIIUU HECKOIBKHUX MEPEMEHHBIX. 2

Paspnen 4. UnTerpaabHoe ucuncieHue GyHKIuM. 8

12 Tema 12. Heonpenenenusrii naTerpair. OCHOBHBIC METOIBI 2
WHTECTPUPOBAHUSL.

13 Tema 13. IHTerpupoBaHue paloHaIbHBIX, HPPAUOHAIBHBIX U 2
TPUTOHOMETPHUUECKUX (DYHKITHUIA.

14 | Tema 14. OnpeneneHHbII HHTErpal. 2

15 | Tewma 15. [IpumeHeHune OnpeaeIiCeHHOT0 UHTErpaa. 2

Paznen 5. luddepenunanbHbie ypaBHeHUS. 4

16 Tema 16. luddhepenumansusie ypaBaeHus 1-ro nopsiaka. 1Y nepBoro 2
MOPSTIKA C PA3IENAIOIIUMUCS IEPEMEHHBIMH.

17 Tema 17 Iluddepenunanbasie ypaBHeHHs N-To nopsiaka. /Y Broporo 1
MOPsAIKA, TOMYCKAIOIINE TTOHKEHHS TTOPSIKA.

18 Tewma 18. JIunelinbie 0JHOPOIHBIC U HEOTHOPOAHBIE J|Y BTOpOTO 1
MOPSIKA C TIOCTOSTHHBIMU K0d((DUIEeHTaMHU.

Paznen 6. Paabl. 2
19 | Tema 19. YncnoBsie pspl. 1
20 Tema 20. CrenieHHBIE PXHBI. O06acTh CXOAMMOCTH CTEMEHHBIX PSJ/IOB. 1

Paznoxxenne GyHKIMIA B CTETICHHBIC PSIBL.
Pa3nen 7. OcHOBBI TeOpPUH BEPOATHOCTEH. 4
Tema 21. OcHOBHEBIE TOHATHUS TeOpUU BeposiTHOCTel. Teopembl
21 | crmoxeHUs M YMHOXCHHS BepOATHOCTEH. [I0BTOpHBIE He3aBUCHMBIE 2
UCTIBITAHUS.
22 Tema %2. IToBTOpHBIE HE3aBUCUMBIE UCIIBITAaHUSA. JIHCKpETHBIE 2
CITy4aifHbIE BETTMUNHBIL.
BCET'O 36
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4.4. IlepevyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHUHAPOB)

O0BéM, 4
Ne /mm Tema nexkuu 00

Pa3nen 1. JInneiinas u BeKTOpHAas ajredpa, aHAJTUTHYECKAS] TeOMETPHS B 12

NPOCTPAHCTBE M HA MJIOCKOCTH.

1 Tema 1. MaTpuiisl 1 onpeAeTUTEIH. 2
2 Tema 2. CucTemMbl TUHEHHBIX YPaBHCHUH. 4
3 Tema 3. Bexropnas anreopa. 2
4 | Tema 4. AHanuTHUECKas F€OMETPUSI. 4

Pa3nen 2. KoMiuiekcHbIE YncJia. 2

5 | Tema 5. KommekcHble yncha. 2

Pa3nen 3. ®yukuuu. Teopusi npenesion. IuddepenunanbHoe ucHucaeHne 18

(pyHKuMi.

6 | Tema 6. ®ynkiuu. Teopus NpeaesoB. 4

7 Tema 7. [IpousBoanas. [Ipasuna nuddepenuupoanus. [IponssoaHas 4
CJIOHOU U 00paTHOM PyHKIIHIA.

8 Tema 8. luddepeHnnpoBanne HEIBHBIX U MAPAMETPUICCKH 33/ IaHHBIX 2
byukuuii. Jlorapudmuueckoe quddepeHirpoBatme.

9 Tema 9. Tuddepennman pynkuuu. HekoTopsie TeOpeMbl 0 2
muddepeHIpyeMbIX GYHKIHSIX.

10 | Tewma 10. [IpumeHeHHE IPOU3BOTHOMN K HCCIEOBAHUIO (DYHKITHIA. 4
11 | Tema 11. ®yHKIMYU HECKOJIBKUX MEPEMEHHBIX. 2
Paznen 4. UaTerpajibHoe ucuncjienne GpyHKIum. 14
12 Tema 12. Heonpenenenuslit uHTErpan. OCHOBHBIE METO/IbI 4

WHTECTPUPOBAHUSL.
13 Tema 13. IHTerpupoBaHue palioHaIbHbIX, HPPALUOHAIBHBIX U 4
TPUTOHOMETPHUUECKUX (DYHKITHUIA.
14 | Tema 14. OnpeneneHHbII HHTErpal. 4
15 | Tema 15. IlpumeHeHue onpeaeaIeHHOTO UHTerpaa. 2
Pazgen 5. ludpepenunaibHbie ypaBHEHHS. 10
16 Tema 16. Inuddhepenumansusie ypaBHeHus 1-ro nopsiaka. 1Y nepBoro 4
MOPSZIKA C PA3IENAIOIIUMUCS IEPEMEHHBIMH.
17 Tema 17 luddepenunanbasie ypaBHeHHs N-To nopsiaka. /Y Broporo 4
NOpS/IKA, JOMYCKAIONINE TIOHMKEHUS TTOPSI/IKA.
18 Tewma 18. JIunelinbie 0JHOPOIHBIC U HEOTHOPOAHBIE JIY BTOpOTO 2
MOPSIKA C TIOCTOSTHHBIMU K0d((DUIEHTaMHU.
Paznen 6. Paabl. 6
19 | Tema 19. Ynucnosie psbl. 2
20 Tema 20. Crenennsie psijibl. O0IACTh CXOAUMOCTH CTETICHHBIX PSJIOB. 4
Paznoxxenne GyHKIMIA B CTETICHHBIC PSIBL.

Pazgen 7. OcHOBBI TEOPHHU BEPOSTHOCTEIA. 6
Tema 21. OcHOBHBIE TOHATHUS TEOPUU BeposITHOCTEH. TeopeMsl

21 | crnoxkeHus U YMHOXEHUs BeposiTHOCTel. [I0BTOpHBIC HE3aBUCHUMbIE 4
UCTIBITAHUS.

29 Tema %2. [ToBTOpHBIEC HE3aBUCUMBIE UCTIBITAHUS. J[UCKpEeTHBIE 2
CITydaiiHble BeTMIHHBL

BCEI'O 68
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4.5. IlepeyeHb TeM J1a0OPATOPHBIX padoT.
JlaGopaTopHbie pabOThI HE TTPETYCMOTPEHBI.

4.6. Buabl camocToATe/IbHOI padoThI CTY/ICHTOB U NlepeyeHb Y4eOHO-MeTOIHYeCKOro
olecreyeHus VI CAMOCTOSATEIbHOI pa0oThl 00y4YaIOIINXCS

4.6.1. TIloaroroBKa K ayAUTOPHBIM 3aHATHIM

OcHoBHO (opMmoii yueOHOH paboOTBl CTYyIEHTOB OUYHOW (HOpMBI OOyUEHHS SIBIISCTCS
M3y4YeHUe JICKIUHA, B YCJIOBHSIX 3a04HON (GopMbl OOYYEHHS — CaMOCTOsATEIbHas paboTa HaJ
y4eOHBIM MaTEPUATIOM.

AyYIUTOpHBIE 3aHATUA MPOBOJATCS B BUJIC JIEKIIUN U IPAKTUYECKUX 3aHATHIA.

Marepuasbl JEKIUN SBIAIOTCS OCHOBOM I IMOATrOTOBKM CTYAEHTAa K MPAKTUYECKUM
3aHATHIM.

[Ipu noArOTOBKE K ayJTUTOPHBIM 3aHITHUSIM CTYJEHT JOJKEH:

— M3Y4YUTh MaTE€PUAIIBI JICKIIUNA U TIPAKTUUCCKUX 3aHATHIA;

— mopaboTaThk HaJl OCHOBHOM U JIOTIOJIHUTEIHHON JIUTEPATYpOll MO U3ydaeMoil Teme;

— 3aKOHCIIEKTHPOBATh HEOOXOIUMBINA MaTepHal, BLIHOCUMBINA Ha CAMOCTOSTCIIBHOE H3YICHUE;

— MOJATOTOBUTHCS K OMPOCY Ha MPAKTUUECKUX 3aHATUSAX — BBIYYHTh OCHOBHbBIE (POPMYIIBI U
OTIpeICTICHUS;

— TpopeliaTh 3a7a4M, 3aJJaHHbIe B KAYECTBE JJOMAIIHETO 3a/IaHuUsl;

OCHOBHOM 11€JIbI0 MPAKTUYECKUX 3aHITUH SIBISETCS PEUICHUE OCHOBHBIX THUIIOBBIX 3ajad
0 MaTeMaTHUKe, a TaKXe KOHTPOJIb 3a YCBOGHHUEM TMPONIACHHOTO TEOPETUYECKOTO U
MPAKTUYECKOr0 MaTepHuayia, XOJOM BBHITIOJIHCHHUS CTYACHTAMH CaMOCTOSITEIIbHOM pPabOThI M
WHJIMBUIYQJIbHOTO JIOMAITHEr0 3a/IaHHsl.

CamocTtosiTenbHass pab0oTa MOKET BBITIONHATHECS B OOBIYHBIX YYEOHBIX ayIUTOPHSIX, B
ayTUTOPHUSX 000PYIOBaHHBIX KOMIBIOTEPAMHU C BBIXOJOM B VHTEpHET, a TakKe B YMTAIbHBIX
3amax OWONMOTEKH, TJAE MOXKHO TONYyYUTh HEOOXOJUMBbIE METOJWYECKHE YyKa3zaHUs U
CHEHHUaTbHYIO JIUTEPATYPY MO TUCLMILIAHE.

Jlns nydimiero ycBOEHMsI maTepuaia nmo AucuuIuimHe «MareMaruka» MpeaycMOTPEHO
BBITIOJTHEHUE KaXIbIM CTYACHTOM HHAMBHUIYaJbHOTO JOMAIIHETO 3a1aHus. Yackl, BhIACIISIEMbIC
Ha BBITIOJIHEHUE WHIUBUIYATBHOTO 33JJaHHUs, BXOIST B CAMOCTOSTEILHYIO PabOTy CTY/IEHTA.

4.6.2. Ilepe4yeHb TeM KypcOBBIX padoT (IPOEKTOB)
KypcoBbie paboTs! (IpOEKThI) HE MPEAYCMOTPEHBI.

46.3. IlepeueHb TeM pedepaToB, pacueTHO-ITpadpuyecKux pador

Pedepatsl u pacueTHO-Tpaduyeckre paboThl HE MPETYCMOTPEHBI.
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padoThI 00yYAKO LM XCS

4.6.4. TlepedyeHb TeM U YUeOHO-METOAMYECKOT0 00ecTIeYeHHsI IJIsl CAMOCTOSITEIbLHOMI

Ne Tema camocTOATENbHON PAaOOTHI ¥ebHo-meTonmeckoe O6mEM, =
/i obecrieueHne O0®0
Pa3nen 1. JIuneiinasi u BeKTOopHas ajredpa, Kpemep H.IL. Bricmias
aHAJUTHYEeCKas FeOMeTPHUs B IPOCTPAHCTBE M | vareMaTUKa JJis 36
Ha 110cKoCcTH. SKOHOMHCTOB: Y4eOHHK
1 | Tema 1. Matpuiipl ¥ ONIpEICTUTEIH. JUI CTY/ICHTOB BBICIIHX 8
2 | Tema 2. Cuctembl IMHEHHBIX ypaBHEHUH. yeGHBIX 3aBE/ICHH, 8
3 | Tema 3. BekTopHas anreOpa. 06 ydaIOIIXCA T 8
4 | Tema 4. Ananutudeckasi TeOMETPHUS. KOHOMMAECKAM 12
Pazgen 2. KomimiekcHblie yucia. CIIEIMAIBLHOCTAM. M.: 8
5 | Tema 5. KomriekcHble yncia. FOHUTH, 2010 - 608 c
Paszpnen 3. ®ynkunu. Teopusi nmpenenos. KyzoBaros, U. A. 52
JAudpdepennnanrnoe ucuncienne PyHKUMiA. | MaremaTuueckuii ananus.
6 | Tema 6. ®ynkuuu. Teopus npenenos. TeopHst IIPe/IEeNos 1 8
Tewma 7. IIpousBosnas. [IpaBuia uddepeHImaIbHOE
7 ,Z[I/I(l)(beprI_II/IPOBaHI/IzI. HpOI/ISBf)I[HaS[ HCUHCIEHHE (YHKIHE 8
CIIO)KHOHW M 00paTHOM (DYHKITHIA. . .
Tema 8. [ludpepeHumpoBanme HESIBHBIX U OAIHOM TICPEMEHHOU:
8 | mapameTpuuecKu 3aaHHBIX QYHKIHUI. yuebroe nocobue / 1. A. 8
Jlorapupmuueckoe auddhepeHInpOBaHHE. Kysosaros, H. B.
Tema 9. [Tuddepeniinan GyHKIHH. Ky3osarosa, A. H.
9 | Hekoropklie T€OpEeMbI O [TonKOBHUKOB. — 10
A pepeHIHpyeMbIX HYHKIHSX. Kpacnosipck: COY, 2020.
10 Tema 10. [IpumeHeHwe TPOU3BOTHON K 106 c. 10
WCCIEA0BAaHUIO (DYHKITHH.
11 Tema 11. dyHKINUU HECKOTBKUX 8
NepEMEHHBIX.
Pa3nen 4. UnTerpanbHoe ucumncieHue Kpewmep H.III. Beicias 36
¢bysxuun. MaTeMaTuKa i
12 Tema 12. HeonpeneneHHbli MHTETpall. AKOHOMMCTOR: VaeBHIK 10
OCHOBHBIE METO/Ibl UHTETPUPOBAHUSL.
Tewma 13. IHTerprpoBaHue paliioOHAIbHBIX, JULL CTYACHTOB BHCIVHHX
13| mppanmoHaNbHBIX U TPUTOHOMETPHUECKUX yeOHbIX 3aBe/ICHHHA, 10
yHKIHL. oOyJaromuxcs 1o
14 | Tema 14. OnpeneneHHbl UHTErpaL. SKOHOMHHCCKHUM 8
15| Tema 15. TIpumeHeHne OnpeaeneHHOro CrenHanbHoOCTIM. M. 8
WHTErpaa. FOHUTH, 2010 - 608 c
Paznen 5. ludpdepenuuanbunie ypasuenusi. | 1. 3aiines M.A. Beicmas 24
Tewma 16. Iuddepenmanbapie ypaBHEHUS MaTeMaTHKa: Y4eOHUK JIJIst
16| 1-ro mopsinka. JIY nepBoro mopsijika c CTY/ICHTOB 8
pa3AeIIOIUMUCS TEPEMEHHBIMU. CeIbCKOXO3SHCTREHHDIX
Tema 17 luddepenunanbabie ypaBHEHUS By308 M.: Jpoda 2005-
17| n-ro nmopsinka. 1Y BTOpOro nopsinka, 308 c. 8
JIONYCKAIOIIMe MOHWKESHUS TOPSIKA.
18 Tema 18. Jluneiinble 0HOPOIHEIE U 2. Kpemep H.III. Bercuras 8

HeoHOpoAHbIe /Y BTOpOTO nopsiaka ¢

MaTeMaTukKa ajist
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\ MTOCTOSTHHBIMH KO3 puIieHTaMu.

3KOHOMHUCTOB: YUEOHUK

Pa3pen 6. Paabl. JUISL CTYJIEHTOB BBICIIUX 12
19| Tema 19. Yucnossie psibl. yueOHBIX 3aBEJICHUH, 6
Tewma 20. Crenennsie psapl. O0nacTh 00yJaromuXxcs 1mo
CXOJIMMOCTH CTETEHHBIX PANOB. Pa3noxkeHue | syxomommueckum
20 (YHKIUH B CTETICHHBIC PSIIBL. CHeLHaTbHOCTSIM. M.: 6
KOHUTH, 2010 - 608 c
Pazgen 7. OCHOBBLI TEOPHH BEPOSITHOCTEIA. I'mypman, B. E. Teopus 16
Tema 21. OcHOBHBIE IOHATHUS TEOPUU BEPOATHOCTEH U
21 BepOﬂTHOCTeﬁ. TeOpeMLI CJI0XXCHUA U MareMaTuueckKas 8
YMHOK€HHUS BeposiTHOCTEN. [ToBTOpHBIE CTATHCTHKA : Yeb. st
HE3aBHCHMBbIE UCIIBITAaHUSI. By308 / B. E. [MypmaH. —
Tema 22. IloBTOpHBIE HE3aBUCUMBIE .
22 | ucnblTanus. J{uCKpeTHbIe CirydaiiHbIe 12-¢ m31. — M. : Opair, 8
BETIHIAELL 2022. - 479 c.
BCEI'O 184

4.6.5. JIpyrue BUIbI CAMOCTOSITEJIbHOI PadOTHI CTYI€HTOB

He nmpenycmotrpeHst.

4.7. IlepevyeHb TeM U BUAOB 3aHATHII, IPOBOJUMBIX B HHTEPAKTUBHOI (hopme

Ne . O0neM,
W dopma 3aHITUS Tema 3aHsaTus NHTEepakTUBHBIIA METOL u
1. Jlekmus Bekropnas anrebpa HHTepakTHBHAS JCKIUS 2
) IIpakTrueckoe IIpunoxenus CuHKBeiH, yueOHbIi 2
' 3aHSTHE ONpPEJIEJICHHOI 0 MHTErpaja «rmazmn

5. @DoHJ OLIEHOYHbIX CpPpEaACTB AJisd NIPOBECACHUS HpOMe)KyTO‘lHOﬁ arrecranmumn
IlonHoe onucanue (bOHI[a OICHOYHBIX CPCIACTB TeKymefI n HpOMe)KYTOIIHOfI aTTeCTallnuu
O6y“IaI'0H_II/IXCSI C MCpCUHEM KOMHCTCHHI/Iﬁ, OIMCaHHEM IIOKa3aTeer u KPUTCPUCB OLICHUBAHUSA
KOMHCTCHHHﬁ, IIKaJl OCHUBAHUS, TUITIOBBIC KOHTPOJILHBIC 3aJaHNUA U METOAUUCCKHUEC MaTCPHUAJIbI
MMPpCACTABJICHBI B IIPUIIOKCHUHA K HACTOSIICH ImporpamMmme.

6. YueOHO-MeTOoqu4YeCcKoe o0ecrneyeHue TUCHUILIHHbBI

6.1.

Pexomenagyemas sureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOp, Ha3BaHHUC, MCCTO U3aaHUA, U31-BO, I'OJ U3JaHUA, KOJIMYCCTBO KOH'BO 9K3.
Ne n/m
CTpaHHMIL B OMOI.
bynaeik, I'. M. COopHuUK 3a/1a4 U ynpa)XXHEHH 110 BICHIEH
MaTeMarTuke : yueOHoe mocooue st By3oB / I'. M. Bynabik. — 2-e
u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 332 ¢. — ISBN EKTPOHHBI
1 978-5-8114-9473-6. — Tekcr : anexTpoHHbIH // JIaHb : 21€KTPOHHO-
oubmmoreunas cuctema. — URL: ttps://e.lanbook.com/book/195479 pecype
(mara ooparienus: 20.04..2023). — PexuM octyna: 1j1s aBTOPHU3.
I10JIb30BATENIEH.
I'mypman, B. E. Teopus BepoATHOCTEM U MaTeMaTH4ecKas
2 cratuctuka : yueO. aist By3oB / B. E. 'mypman. — 12-¢ uzn. — M. : 10

FOpaiit, 2022. — 479 c. — (Briciee oOpa3oBaHue)
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3aiitieB M.A. Beiciias MaTeMaTHKa: Y9€OHHK IS CTY/ICHTOB 15
CEJIbCKOX03SUCTBEHHBIX By30B M.: J[poda 2005- 398 c.

Kpemep H.I1I. Briciras maTemaTuka 1J1si 93KOHOMHUCTOB: Y YeOHUK
4 JUISL CTYZICHTOB BBICIINX Y4E€OHBIX 3aBE/ICHHH, 00yJarouxcs mo 11
SKOHOMMYECKUM crerransaoctsM. M.: FOHUTH, 2010 - 608 ¢
[[Iumaues, B. C. Bricmias matemMaTuka . y4eOHHUK /I CTYJACHTOB
5 yueOnbIx 3aBefenuii / B. C. lllumaues. — M. : UHOPA-M, 2023. — 10
479 c. — (Briciiee o6pazoBaHue)

6.1.2. JlonoJHUTeIbHAS JIUTEPATYPA

Ne i/t ABTOp, Ha3BaHWE, MECTO M3AAHUS, U31I-BO, TOJT U3MAHUs, KOJIMIECTBO CTPAHHI]

I'eopksn II. C. Beicmias wmartemaTtuka. JIuHeliHass ainreOpa M aHAIMTHYECKAs

! reomerpusd. — M.: ©DUSMATIIUT, 2011. — 208 c.
Kpemep H.ILIL.. u np. Beiciias MaTemaTuka a1t 3KOHOMUCTOB: [IpakTuKyM U1l CTyI€HTOB
o | BY30B, 00ydJaroIuxcs o SKoHOMuYecKkuM crenuansHocTsM / [H.I. Kpemep. u mp.]; ox

pen. npod. H.ILL. Kpemepa. — 2-e uzn., nepepad u non. — M.: FOHUTU-JTAHA, 2007. —
479 c.
I'mypman, B. E. PykoBoacTBo K pemieHdro 3axad II0 TEOPUM BEPOSITHOCTEH U

3 | MmaTemaTtuuyeckoil craTUCTHKE : yueb. mocob. ans By3oB / B. E. 'mypman. — 11-e usn.,
nepepad. u gom. — M. : FOpaiir, 2022. — 406 c. — (Briciiee o6pa3oBanue)

Jlynry K.H., [Tucemennsiii /I.T. u qp. C60pHUK 3a7a4 10 BeIcLIel MaTeMaTHKe. 1 Kypc
4 | K.H. JIynry, J.T. Ilucemennsiii, C.H. ®eaun, F0.A. llleBuenko. — 7-¢ usa. — M.:
Aiipuc-nipecc, 2008. — 576 c.

ITucemennsiii J[.T. Koncnekt nekuuii mo Beiciied matemaruke. M.: Aipuc-IIpecc,
2011- 608 c

6.1.3. Ilepnoauyeckue U3AaAHUS
He nmpenycmotrpeHst.

6.1.4. MeToanueckne yKazaHus 1Jisi 00y4arolUXCsl M0 OCBOCHHUIO AU CHMITUHBI
MeTtoaudeckue yKazaHust HaXOISATCS B CTAAUH pa3padOTKU

6.2. Ilepeuenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«HuTepHeT» (1as1€€ - ceTh «AHTEPHET»), HEOOXOAMMBIX /IJIS OCBOECHH Sl AU CHMILINHBI

Ne /i HaszBanue untepHeT-pecypca, aapec U pekuM A0CTyna
Maremarunueckoe oopazoBanue. OOIe10CTyTHAs 3JEKTPOHHAs ONOIHOTEKa
1 [Onekrponnsiii pecype]. URL: https://www.mathedu.ru (nara oopamenus:
20.04.2023).

Hayunas 6u0nroreka OTKpBITOro JocTyma [DIeKTPOHHBIN pecypc].

2 URL.: https://cyberleninka.ru (mata oopamenus: 20.04.2023).

3 Obepoccuiickuii MaTeMaTHUecKui nopra (MH(GopMaIMOHHAast CUCTEMA)
[DnexTponnsrii pecypc]. URL: http://www.mathnet.ru (nata oopamenwus: 20.04.2023)

4 ONEeKTPOHHO-OMOIMOTeUHas cucTeMa «Y HUBEpCUTETCKass OMOIMOTEeKa OHIIAH.

[DnexTponnsiii pecypc]. URL: https://biblioclub.ru (nata o6pamenus: 20.04.2023).
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6.3. CpeacrBa odecneyeHUs1 0CBOEHHS U CIMIIMHBI

6.3.1. KomnbloTepHble 00y4yalomue 1 KOHTPOJIMPYIOIIHe IPOrpaMMbI

OyHKIHS TPOTPaAaMMHOTO 00ecrieueHUs
Ne | Bug yue6Horo | HammeHoBaHue pOrpaMMHOTO
MOJIEIHPY-
1/ 3aHSTUS obecrieueHHs KOHTPOJIb oOyyaroras
o1ast
1 Jlexnuonnsie, |[CrucTeMa IMCTAHIIMOHHOI'O + + +
npaktuueckue |[o0yuenus Moodle

6.3.2. Ayamno- u BUaeonocooust

He npenycmoTtpeHsl.

6.3.3. KoMmnbloTepHble Mpe3eHTAUH Y4eOHBIX KYPCOB

He npenycmotpeHsl.

7. Onucanue MaTepuaAJIbHO-TeXHNYeCKOH 0a3bl, HE0OXO0AUMOIi VIl OCyIIeCTBJICHUS

00pa30BaTeJILHOIO MpoIecca Mo TUCIHUTIIHHE

HanmMeHnoBaHue O60py,[[OBaH'

Ne | HBIX yueOHBIX KAOMHETOB, [IepeueHs OCHOBHOTO 00OPYI0BaHUS, TPUOOPOB U
/11 | 0OBEKTOB VISl IPOBEICHHUS MaTepuaioB
3aHATUN

1 |I'-317 - ayauropuss nns|Cron ayn. — 10 wr., cton — 9 wr., mkad 11 npubd. — 3 wrT.,
MPOBEJICHUST JTabOPaTOPHBIX, | cTyn ydeHnd. — 31 mT., Jocka ng/Texmok. — 1 miT.,
CEeMUHApPCKUX 1 | 000pyioBaHME JUIsl 1a0OPATOPHBIX PalbOT 10 MOJIEKYJISIPHOM
MIPAKTHYECKUX 3aHATUH, | pU3MKe U  TEepMOAMHAMUKM  (3J. LIUT, HPOOUPKH,
IPYHIOBBIX U | TEXHUYECKHE BECHI, MUIIETKH, Ipy1Ia)

VH/IUBUTyaTbHBIX

2 |I-322 — aymuropus mns|lllkad c 3/ aB. — 6 wr., ceiid-2 mr., kpecao — 2 wrT., cTora 1
CaMoCTOSITeNbHOM paboThl U | TyMO. — 13 mT., cTon ABYyXTyMO. — 1 wmT., cTON ayn. — 5 wmrT.,
VHAMBHyaIbHBIX mkad ansg oa. — 1 mr., cryn nab. — 1 wr., cTyn ydyeHud. — 6
KOHCYJIbTaluil MIT., CTYJN I/MATKUH. — 17 mT., KOMIbIOTep — 2 mT., (/pe3ak

— 1 mr., MOY — 1 mit., npunTep — 2 mIT.

3 |I'-324 — aymuropust s | Ctox ayn. — 15 mir., cton ogHOTYMO. — 1 IT., cTyn ydeHny. —
NPOBEJICHUS JTa00PaTOPHBIX, | 31 mT., MOcKa I/TeX.MoK. — 1 MT., JE€MOHCTpAlMOHHbBIE
CEMUHApPCKUX U | MaTepHaJIbI
MPAKTUYECKUX 3aHATHUH,

IPYHIOBBIX U
VH/IUBUTyaTbHBIX
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8. Me:kgucuunIuHapHble CBA3U

IIporoxo.
corjiacoBaHus pabouyell NporpamMmmsl ¢ IpYIrMMH JUCLUIITIMHAMUI

[Tpemioxxenus 06
Kadenpa, ¢ kotopoit M3MEHEHUsX B paboueit

MPOBOAMIIOCH COTJIACOBAHUE nporpamme. 3akiiroueHue 00

UTOTaX COTJacOBAaHUSA

HaunmenoBanue JUCHUIIIIMHBI,
C KOTOPOM ITPOBOANIOCH
COIJIaCOBAaHUE
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Jluct u3MeHeHu paboue IporpaMMBbI

Ipunoxenne 1

Homep
M3MEHEHHUSI

Homep
MIPOTOKOJIA
3aceqaHus
kadeapsl U aaTta

CtpaHulpl ¢
W3MEHEHUSAMU

[Iepeuenb oTKOppEK-
TUPOBAHHBIX ITYHKTOB

[Toanucek 3aBe-
ITYIOIIETO
kadenpoii
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Ipunoxenne 2

Jluct neproauveckux NpoBepoK padoueit MporpaMMel

JlomKkHOCTHOE JIMIO, TTPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

Jlara

[ToTpebHOCTE B
KOPPEKTHUPOBKE

IIepedyens nyHKTOB, CTp.,
pa3zesnos, TpeOyOMHX
W3MEHEHHUU
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IIpuinoxenune 3

MMHUCTEPCTBO CEJIbCKOI'O XO3MCTBA POCCUICKON ®EJEPAILINN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/[P)KETHOE OBPA30BATEJIbHOE
YYPEXXJIEHUE BBICIIET'O OBPA3SOBAHMS «JIYTAHCKHUI IT'OCYJIAPCTBEHHBI
ATPAPHBIN VHUBEPCHUTET UIMEHH K.E. BOPOILIJIOBA»

Kadenpa napopManimOHHBIX TEXHOJIOTHH, MATEMATHKU U (QU3UKH

®OHJ ONEHOYHBIX CPEJACTB
0 TUCIUIUIMHE (MOIYI0) «BhIciias MaTeMaTHKa»

CnemnanbaocThb: 08.05.01 « CTpouTeNhCTBO YHUKAIBHBIX 3IaHUM U COOPYKECHHI

Crennanuszanusi: «CTpOUTENbCTBO BBICOTHBIX U OOJIBIICTIPOJIETHBIX 3JaHUM U COOPYKEHHUID

YpoBeHb TPoPEeCCHOHAIBHOTO 00Pa30BaHUS: «CIICITIHAIUTETY

T'ox maugana moarorosku: 2025

JIyranck, 2025



1. MEPEYEHb KOMIETEHIUI, COOTHECEHHBIX C UHIUKATOPAMHA JOCTUXEHWUA KOMIIETEHIUI, C YKA3SAHUEM DTAIIOB UX
®OPMHUPOBAHUS B IPOLIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

Kon DopMyIUPOBKa MunukaTtopsl Otan [InanupyeMeble pe3yabTaThbl HaumenoBanue HaumeHoBaHue O1IEHOYHOTO
KOHTpPO- | KOHTPOJIUPYEMOH JOCTHKECHHS (ypoBenb) o0y4eHus MoyIeH u (Wm) cpencTBa
JUPYEMO KOMITETCHIINU KOMITETEHIINU OCBOCHHS Pa3aeNioB TUCIIUTLINHBI Texymuit [Ipomesxyrouna
7 KoMIIe- KOMITETEHITUH KOHTPOJIb S aTTeCTalus
TEHIUU
YK-1 Cnocoben YK-1.1 IlepBslii oTan 3HaTh: OnpeeeHus Paznen 1. Jluneitnas u | Tectol 3auer, sK3aMeH
OCYHICCTBJIATH AHaJ'II/ISI/IpyeT (HOpOFOBBII\/'I OCHOBHBIX MAaTEMAaTHUUYCCKUX BEKTOpHAas aﬂre6pa’ 3aKpBITOI'O
KPUTHYCCKHUN 3ajauy, BBIJEISSA €€ | YPOBEHB) TOHATHUM, MATEMATUYECKYIO | goanmTHUYecKast THIIA
aHam3 0az0BbIc CHUMBOITUKY, OCHOBHEIE reoMeTpHUs B
npo6neM£{Hx COCTaBIIAIOLINE, aKCHOMBI, TEOPEMBI U HPOCTPAHCTBE H Ha
cUTyauui Ha OCYIIECTBIISIET 3aKOHOMEPHOCTH, KOTOPHIM
IUIOCKOCTH.
OCHOBE JICKOMITO3HIIHIO MO TINHSIOTCS
CHCTEMHOTO 3a1auu MaTEeMaTHYECKUE TTOHSTHSL. Pazpen 2.
TOAXO0/1a, KommiekcHbie uncna.
BBIPAOATHIBATH Bropoii sTan YMeTb: aHAIU3HPOBAThH Paznien 3. OyHKuuu. Tectbt 3auer, 9K3aMeH
CTPATETHIO (MpoABUHYTHINA | 3a1ady, BBIIEISS €€ Teopust npeienos. OTKPBITOTO
JENCTBUI YPOBEHB) 0a30BbIe COCTABIISIONINE, Huddepennuansaoe THIIA
MIPUMEHSATH UMEIOITYIOCS HWCUUCIICHUE (Bompocht
TEOPETUIECKYIO 0a3y (GYHKIMIA. IUTSE OTIPOCa)
Pasznen 4.
Tpetuii aTan Baagers: ciocodben UnTerpaisHoe Pacuernas 3adeT, sK3aMeH
(BBICOKHI MEPEBOTD PEANIBHYIO | yeypcrenne pabota
YPOBEHB) 3ajauy Ha MaTeMaTHYECKHUH yrKIHL.
A3BIK, BHIONPATh METO] €€
Pazgen 5.
PELICHUs] CTPOUTD
npocTeiiime HuddepernmansHbie
YpaBHEHUS.

MaTeMaTHYECKUE MOJICITH
NP PEeLICHUH
npodecCHOHANBHBIX 3a]1ad,
CaMOCTOSITETILHO PACIIUPATH
U YTIyOnsiTh
MaTeMaTHYECKUE 3HAHUSL.

Pasgen 6. Paner
Pasznen 7. OcHOBEBI
TEOPHUH
BEpPOSITHOCTEM.




YK-1.2 ITepBrrii aTan 3HaTh: ocHOBHEIE puéMbl | Pazmen 1. JIuneiinas u Tectbl 3auer, sK3aMeH
OcymecTBisieT (moporoBbIit JTIOKA3aTeNIbCTB TEOPEM U BEKTOpHas anredpa, 3aKPBITOTO
MOUCK U YPOBEHB) MaTeMaTHYEeCKUX AHATUTHYECKAs THIIA
KPUTHUYECKU YTBEPKICHUH, METOBI reoMeTpHs B
aHaATM3UPYeT MaTeMaTHYEeCKOTO aHAIIN3a, | IPOCTPAHCTBE U HA
nH}opMmanuio, AHATUTUYECKON T€OMETPUH, | TUIOCKOCTH.
HEOO0XOIUMYIO IJI5 MaTeMaTH4yeckoro ananusa, | Paszmen 2. KommnekcHbie
pereHus TEOPETHIECKOTO H qHca.
[IOCTaBJICHHOMN SKCIIEPUMEHTAIBHOTO Pa3znen 3. @ynknum.
3a7a49u UCCIIeIOBaHUS, Teopus npenenos.
MIPUMEHSIEMBIE IS HuddepernmansHoe
pemenus npod.3agay rcYHCIeHUE PYHKIINAH.
Bropoii atan YMersn: BHIOUpATH U Paznen 4. Tectsl 3auer, 3K3aMeH
(TIpOBUHYTHIA | WCIONB30BATh WnrerpanbHoe OTKPBITOTO
YpPOBEHB) HEOO0XOINMBIE ncyrcieHue GpyHKIuH. THIA
maremarudeckue Metonsl 1 | Paszgen 5. (Bompochl
BBIYMCIIMTENBHBIE cpejcTBa, | Auddepennuanbapie IUIS OTIpOCa)
a TarxoKke TabIUIIBI U ypaBHEHHSI.
CIIPAaBOYHHKH, IOBOJIUTH Paznen 6. Psiawl. Paznen
perieHue 3aaa9u 10 7. OCHOBBI TEOpHUH
PUEMIIEMOTO (YHCIOBOTO) | BEPOATHOCTEN.
pe3yibTaTa U OlCHUBATh
€ro JIOCTOBEPHOCTh
Tpetuii aTan Buaagern: criocoben Pacuetnas 3auer, dK3aMeH
(BBICOKMIA OLICHUBATh U aHAJIM3UPOBATH pabora
YPOBEHB) MOJTYYEeHHBIN pe3yabTaT
YK-1.3 ITepBerii aTan 3HaTh: OCHOBHEIC IPUEMBI Pazpgen 1. Jlunetinas u | Tectsl 3ader, sK3aMeH
PaccmarpuBaer (oporoBbIit JIOKa3aTeNbCTB TEOPEM U BEKTOpHas anredpa, 3aKpBITOTO
BO3MOJKHBIE YPOBEHB) MaTeMaTHYEeCKUX AHATHTHYCCKAs THIA
BapHaHThI pCIICHUA YTBEPKACHUUN, METOABI

3aJ1a4yM, OIICHUBAs
HUX JOCTOUHCTBA U
HEIIOCTATKA

MaT.MOZCITUPOBAHUS,
TEOPETUIECKOTO,
MPUMEHSIEMBIC JJIs
pelieHus
po(heCCUOHANBHEIX 3a]1a4

TeOMETpHUsl B
MPOCTPAHCTBE U HA
IUIOCKOCTH.

Pazpgen 2.
KomriexkcHble uncna.
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BTtopoii atam YMeTb: BEIOUPATH U Paznen 3. dynkium. Tectbl 3auer, sK3aMeH
(HpOI[BI/IHyTLIfI HCIIOJIB30BATh TeopI/I;{ IIpENCIIOB. OTKPBITOI'O
YPOBEHB) HEOOXOJUMBIE METOJIbI JindbdepenimansHoe THTIA
MaTeMaTHYECKOTO i — (BomIpOCHI
MOJICITUPOBAHHS, & TAKKE ymHKIiL. JUTSL OTIPOCa)
TaOJIUIBI U CTIPABOYHUKH, Pasnen 4.
JIOBOJIUTH PEIICHUE 33191
JI0 IPUEMIIEMOT'O MnTerpanbHoe
(amcnoBoro) pesynpratay | ACHHCIICHAC
OLIEHUBATh €r0 ynkuum.
JIOCTOBEPHOCTb Paznen 5.
Tperuii atan Baanern: ciocoben HuddepeHnmansabie Pacuernas 3auer, sK3aMeH
(BBICOKMIA OLICHMBATh U AHAJIM3UPOBATh | YPABHEHUS. pabora
YpPOBEHB) MOTyYeHHBIN pe3ynbTaT Paznen 6. Psaapl
Paznen 7. OcHoBbl
TEOPUHU
BEPOSATHOCTEH.
YK-14 ITepBrrii aTan 3unare: ocHoBHbIe npuéMel | Pazgen 1. Jlunetinas u | Tector 3auer, sK3aMeH
Omnpenenser u (noporoBbrit JTIOKA3aTeNbCTB TEOPEM U BEKTOpHas anredpa, 3aKPBITOrO
OLICHUBAET YPOBEHB) MaTEeMaTHYECKUX AHATTUTHYCCKAs THIA
IIOCJIEICTBUSL YTBEPKICHUM, IPUHIUIIBL U reoMeTpus B
BO3MOMHBIX METOIbI HPOCTPAHCTBE U Ha
peleHuH 3a1a4n MOWCKA, aHAITU3a U CHHTE3a
uHpopmaruu. [IpuHIHIBL 1 TLIOCKOCTH.
METOAbI CUCTEMHOI'O Passien 2.
OIXO/IA. KoMmnnekcHblie uncia.
Bropoii aTan YMerb: BLIOUpATH U Pazyen 3. Oynkuuy. Tectbt 3auer, sK3aMeH
(MPOJBUHYTHINA | KCIOJIB30BAThH Teopwust npenienos. OTKPBITOTO
YPOBEHB) HEOOXOIMMbIE Juddepennmanbioe | tumna
MAaTeMaTUYECKUE METOABI U | UICUUCIICHUE (Bompocht
BBIYMCIIUTEIIBHBIE CPENICTBA, (I)yHKHHﬁ- IS OTIPOCA)
JIOBOJIUTh PELIEHKE 33/1a44 | Pasznen 4.
JIO TIPUEMJIIEMOTO UHTerpanbHoe

(4ncnoBOTrO) pe3ysabpTaTa u
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OLICHUBATh €0
MOCJIEACTBUS BO3MOKHBIX
pELIeHN 3a1a4u

Tpetuii 3Tan
(BBICOKHI
YpPOBEHB)

Baagers: npakTHUECKUMHU
HaBBIKAMU PUMEHEHHUS
KOJINYECTBCHHOI'O U
KauyeCTBEHHOI'0 aHan3a
MaTeMaTHYECKON
MH(POPMAaLIUH TS pELLICHHS
pohecCHOHANBHBIX 33124

VICYHCIICHUE
GbyHKIUH.

Paszpnen S.
JubdepeHnmanbHbIe
ypaBHEHHSI.

Paznen 6. Psipr.
Paznen 7. OcHOBBI
TEOPHUH
BEPOSATHOCTEH.

Pacuernas
pabota

3auer, sK3aMeH
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2. OIIUCAHUE IMOKA3ATEJIEN U KPUTEPUEB OIIEHUBAHUA KOMIIETEHIIUS
HA PA3J/IMYHBIX 9TAITAX UX POPMHUPOBAHUA, OIIMCAHUE HIKAJI

OLHEHUBAHUSA
Ne | Haumeno Kparkas IIpencrasie- Kpurepuu oneHuBaHus Ixana
BaHHE XapaKTEePUCTHKA HHE OLICHUBAHUSA
I | OIIEHOYHO OLIEHOYHOT'O CPE/ICTBA OLICHOYHOTO
TO CpeACTBa B
CpeAcTBa ¢donzme
1. | Tecr Cucrema TecroBble B recre BrimonneHo 90-100% OrneHka
CTaHJAPTU3UPOBAHHBIX 3aJJaHMs 3aJIaHu i «Omauunoy (5)
3aJ]aHUH, TO3BOJISIOIIAs B rtecte BbmosnHeHo Oosiee 75- | Onenka
HU3MEPUTh YPOBEHb 89% 3ananmii «Xopowo» (4)
3HaHUM. B Ttecre BoimonHeHo 60-74% | Ouenka
3aJaHuN «Yooeremsopum
envroy (3)
B Tecre BemonHeno menee 60% | Ouenka
3afaHuN «Heyooseremsopu
menvHoy (2)
Bonbmas dacte omnpenenenuit | OueHka
HE MpeCTaBIICHA, nubo | «Heyodosremsopu
npejcTaBieHa ¢ rpyObiMu | meabvHo» (2)
omOKaMH.
2. | Ompoc ®opma paboTsl, Bomnpocs! k IIponemMoHCTpUPOBaHBI Onenka
KOTOpast MO3BOJSET ompocy TpeAroiaraeMbIe oTBeThL; | «Omauyro» (5)
OLIEHHUTH KPYTo30p, TIPaBHIIEHO HCTIOB30BaH
YMEHHUE JIOTHYECKU ITOPUTM  OOOCHOBaHUH  BO
IIOCTPOUTH OTBET, BpeMs  PacCy)KICHHI;  ecTb
yMEHHUE JIOTUKA PaCCyXKICHU.
IIPOJIEMOHCTPUPOBATh [IpomemMoHCTpHPOBAHBI OneHka
MOHOJIOTHYECKYIO peub TperoiaraeMble OTBETHI, ecTh | «Xopoutoy (4)
U MHBIE JOTHKAa  PacCyXKICHUH, HO
KOMMYHHKATHBHbIE HETOYHO HCTIONIb30BaH
HAaBBIKU. Y CTHBIN OMPOC anropuT™M  OOOCHOBaHHMH  BO
oOmamaer 6osbIINMH BpeMs PacCyXIeHHH W He Bce
BO3MOXHOCTSMH OTBETHI MTOJTHBIE.
BOCIMTATEIBHOIO [IponemMoHcTpUpOBaHEbI Ouenka
BO3JEHCTBUS, CO3/1aBast npeanojaraéMbele OTBETbI, HO «Yaoeﬂemgopum
ycaoBus LA HETNIPpaBHIJILHO HCTIONB30BaH | envhoy» (3)
He(opMabHOTO anropuT™M  00OCHOBaHHH  BO
o0umenus. BpEMST paccyIeHuit;
OTCYTCTBYET JIOTHKA
paccyxieHunH; OTBETHl  HE
TIOJIHBIE.
OTBeTHI HE TIPE/ICTaBIICHBI. OneHka
«Heyooeremsopu
menbro» (2)
3. | Pacuerna | CpezncTBo IpoBepKH Iepeuens IIponemoHCTpHUPOBAaHO Ouenka
s1 padoTra | BIIAJCHUS HAaBbIKAMU 3aJaHuil, HOHUMAHHE METOAUKH petuenus | «Omauunoy (5)
(pemieHne | IPUMEHEHUs BXOJSIIMX B | 33Ja4d U ee IpUMEHEHHE.
3a1a4) MOJyYEHHBIX 3HAHUM 10 | PacueTHO- Pemenue Ka4eCTBEHHO
3apaHee ONpeNeIeHHONH | rpadudecky odopMIIeHO (akKypaTHOCT®,
METOJIUKE JIJISl pEIIeHUs | 10 paboTy JIOTUYHOCTH ). Hcnonp3oBan
3az1ad4. TpaJULMOHHbII WA
HETPAJUIMOHHBI  TOAXOA K
pelleHnto  3ajadd.  3ajada
pemeHa MpaBHuiIbHO.
IIponemoHCcTpUpPOBAaHO OneHka
HOHMMAHHE METOJIUKH peluenue | «Xopouwo» (4)

n ee npumeHeHue. Pemenue
3a71a4M NPaBUIEHO O0(OPMIICHO.
3ajmaua penieHa  IPaBUIIBHO.
EcTb oTnenbHBIC 3aMeUaHusI.




MIPOBOJUTCA IO
OKOHYaHWH M3YICHUS
JIACHHILIAHEL.

TEPMHUHOJIOTMYECKOTO anmapara
JICIUIIMHBI; YMEHHUE
aHaJIM3UPOBATh MPOOIEMY,
COJICPIKATENBHO U
CTHJIUCTUYCCKH ITPAMOTHO
u3JaraTh CyTh BOIPOCA,;
rI1yOOKO TIOHUMATh MaTepHa;
BJIaJICHHE aHATUTUYECKUM
Croco0OM HM3JI0KCHHS BOTIPOCA,
HAYYHBIX UJICH; HABBIKAMH
apryMeHTAIlUH U aHAJH132a
(aKTOB, COOBITHIA, SIBICHUH,

Ne | Haumeno Kparkas Ipencrasme- Kpurepuu oneHrBaHus Ixana
W/ BaHHE XapaKTEePUCTHKA HHE OLICHUBAHUS
I | OIEHOYHO | OICHOYHOT'O CPEICTBA OLICHOYHOTO
IO CpezcTBa B
CpeacTBa ¢donzme
IIponemMoHCTpHUPOBAHO OrneHka
MOHMMaHKUE METOAMKH pelieHus: | «Yooenemeopum
M YaCTUYHOE ee NpHMeHeHue. | enbho» (3)
3amada pemreHa YacTHIHO.
3amada He perreHa. OreHka
«Heyooseremsopu
menvHo» (2)
4 3auer 3ager BBICTaBIAETCA B | TecToBbIle B Tecre BemonaeHo 60-100% | «3aureHo»
pe3ynbTaTe MOABEACHMA | 3aJaHHMsi K | 3aJaHUH
UTOTOB TEKYILETO | 3a4eTy
KOHTpONs.  3aueT B B Tecte BemonuaeHo MeHee 60% | «He 3aarerOo»
dbopme UTOTrOBOTO 3a/laHui’
KOHTpPOJII ~ TIPOBOJUTCS
JUTSE 00yYarOIIMXCs,
KOTOpBIE HE CIIPAaBUIINCh
C  4YacThi0  3aJaHMH
TEKYIIEro KOHTPOJIS.
5 Jx3amen | KonrtpombsHoe Bomnpocs! k [TokazaHo 3HaHUE TEOPUH Onenka
MEpOIIPUATHE, KOTOPOE | IK3aMEHY BOTIPOCA, MOHATHITHO- «Omauurno» (5)

MIPOIIECCOB.
BricTaBnsercs

oOyuaromemycs, TIOJTHO,
oJpoOHO u TPaMOTHO
OTBETHBLIEMY  Ha  BOIPOCHI

6unera u BOTIPOCHI
9K3aMEHATOpA.

Iloxa3zano 3HaHHMe OCHOBHBIX | OrmeHka
TEOPETHYECKUX nonoxenui | «Xopouo» (4)
BOIIPOCA; YMeHHe
aHAIN3UPOBATH SIBIICHM,

(daxThl, JEHCTBHS B paMKax
BOMPOCA;  COACPXKATEIbHO M
CTHJIUCTHYECKH PaMOTHO
u3naraTb CyThb BOINpOca, HO
HMEET MECTO HEJOCTAaTOYHAs
MOJIHOTA OTBETOB o
M3JIaraeMomMy BOTIPOCY.
[IponemoHcTpHpOBaHO
BJIaJICHHE AHAIUTUYECKUM
Ccroco0OM H3JIOKEHHUST BOIMpPOCa
Y HaBBIKAMH apryMEHTal|H.
BricTaBnsiercs

obyuaroniemycs, TTOJTHOCTBIO
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=

Hanmeno
BaHHE
OLIEHOYHO
o
CpeacTBa

Kparkas
XapaKTEePUCTHKA
OLIEHOYHOT'O CPE/ICTBA

[Ipencrasne-
HHE
OIICHOYHOT'O
CpencTBa B
¢donzme

Kpurepun oueHnBanus

[Ikana
OLICHUBAHUS

OTBETHBLIEMY Ha  BOIIPOCEHI
Ounera u BOTIPOCHI
9K3aMEHaTopa, HO
JOIYCTHBLIEMY TIIPH OTBETax
HEe3HAYHUTEIbHBIC OLInOKH,
yKa3blBaloON[e Ha  HaJIM4IHe
HECHCTEMHOCTH M MpoOesoB B
3HAHWSX.

[lokazaHo  3HaHME  TEOpPUH
BOIIpOCa (parmMeHTapHO
(HermotHOTA H3TIOKCHHUS
nHPOpPMALINH;,  ONEPHUPOBAHHE
TMOHATHSIMHA Ha OBITOBOM
YpOBHE); yMEHHE BBIACIUTH
TJIaBHOE, chopMyIHPOBATH
BBIBO/JIbI, II0Ka3aThb CBA3b B
MOCTPOCHUHU oTBETa HE
MPOJEMOHCTPUPOBAHO.
Bnanenue AQHaJIUTUYECKUM
croco0OM H3IIOKEHHS BOIpPOCa
u BJIaJICHUC HaBBIKAMU
apryMEeHTAluu HE
MPOIEMOHCTPHUPOBAHO.
Obyuaromuiics JIOIyCTUIT
CyLIECTBEHHBIC OIIMOKH IpHU
OTBETaX Ha BOMPOCHI OWIICTOB
1 BOTIPOCHI 3K3aMEHATOopa.

OreHKa

«Yooeremsopum

enbro» (3)

3HaHMe MOHATUMHOTO amnmnapara,

TEOpHH BOIIPOCA, He
MPOJIEMOHCTPUPOBAHO; yYMEHHE
aHAIN3UPOBATH y4EeOHBIN
MarepHan HE
MPOZEMOHCTPHPOBAHO;

BIIaJIcHHE AQHAJUTUYECKIM
CIOCOOOM H3JI0KEHMS BOIpoOca
u BJIaJICHUE HaBBIKAMHU
apryMeHTaluu HE
MPOJIEMOHCTPUPOBAHO.

OO0yuatoniuiicss He OTBETHJ Ha
OJIMH WJIM J[Ba BOIpoca Ouiera
U JONOJIHUTECJIIbHBIE BOMNPOCHI
9K3aMEHATOpA.

Ornenka

«Heyooeremsopu

menbro» (2)
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3. THOBBIE KOHTPOJIbHBIE 3AJAHUSI UJIU UHBIE MATEPUAJIBI,
HEOBXOJUMBIE JIJIsl OLEHKY 3HAHUI, YMEHUIA, HABBIKOB U (MJIN)
OIIBITA AESTETBbHOCTH, XAPAKTEPU3YIOIINX DTAIIBI ®OPMHUPOBAHUS
KOMIIETEHIUI B TPOLIECCE OCBOEHUSI OBPA30OBATEJILHOI
MPOTPAMMBI

OueHoYHBIE CpeCcTBA /111 NPOBeIeHH s TeKYIero KOHTPOJIA
Texymuii KOHTPOJIb OCYIIECTBISETCS MPENoJaBaTeieM AUCHUILTUHBI IPU MPOBEICHUN
3aHATUN B (hOpPME TECTOBBIX 3a/IaHUM, YCTHOT'O OMpOca U pacyeTHOU paboThlI.

YK-1. CniocoGeH ocymecTBJIATh KPUTHYECKHH aHAJIH3 NMPO0JeMHBIX CUTYallii HA OCHOBe
CHCTEMHOI0 MOAX0/1a, BLIPA0ATHIBATH CTPATETHIO el CTBHIA

YK-1.1. Anaau3upyert 3a1auy, BbljieJisisi ee 60a30Bble COCTABJISIOIIHE, OCYIECTBJIsIET
AeKOMMO3ULIO 321241

IlepBbIii 3Tan (IOPOroBOil YpOBeHb) — IMOKa3bIBaeT C(POPMHMPOBAHHOCTH IOKA3aTesIsl
KOMIIETEHIIUN  «3HAThb»:  OMNpeJeJieHUs] OCHOBHBIX  MAaTeMaTH4YeCKHX  TOHATHIA,
MaTeMaTHYeCKYI) CHMBOJIMKY, OCHOBHbIE AKCHOMBbI, TeOpeMbl M 3aKOHOMEPHOCTH,
KOTOPBIM MOAYHHAIOTCS MaTeMaTHYecKne MOHATHSI.

TecToBble 3a1aHUA 3aKpPbITOI0 THIIA

1. Marpuua Ha3bIBaeTCs KBaJApaTHOU, €cClln
A) 4ucCIio ee CTPOK MEHbIIIE YKcia CTOIOIOB;
B) 4uncio ee cTpok paBHO YHCITY CTOJIOIOB;
B) uncno crpok 60bIIe Yncia CTOIOI0B;
I') Bce aneMeHTHI TTIaBHOM TUAroHaIN HYJH.

2. inuna sextopa d = (2, —2,1) pasna...
A)3
b)1
B)9
s

3. CKraJsIpHBIM ITPOU3BEICHUEM JIBYX BEKTOPOB HA3bIBACTCS IIPOU3BEICHUE
A) ux Monyne;

b) ux Mmoxyneii, yMHO)KE€HHOE HA CHHYC YTJIa MEX1y HUMH;

B) ux Moynel, yMHOKEHHOE Ha TAHTEHC yTiIa MKy HUMU;

I') ux Mmonynei, yMHO)KEHHOE Ha KOCHHYC yTIiia MEXIy HUMH

6
AMeEET BUI ...

.
4. Tipoussomas dymxuin Y =8~ Bx* — F X
A) Y =-20x-7x
B) Y =8x—20x> +7x’
B) Yy =8Xx—-X s 1y

6
) Y =8x—20x> +7x’
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5. MuoxecTBo niepsoobpasubix wis dyuxmun f (X)=e** umeer sun

A) E e4X+3 + C
4

B) e¥*24C
1x+3
B) e+ +C

) 4¢3 +C

Kiroun
1. b
2. A
3. r
4, A
5. A
Bropoii »3Tam (MpOABMHYTBI YypPOBeHb) — IOKa3biBaeT CHOPMHPOBAHHOCTH

MOKa3aTe/si KOMIETEHIHH «yMeThb»: AaHAJM3MPOBATHh 3ajady, BblIejsisi ee 0a30Bble
COCTABJISIOIIHE, IPUMEHATh HMEIONIYIOCS TEOPETHYECKYIO 0a3y.

3agaHus 3aKpbITOr0 THNA (BONPOCHI /ISl OIIPOCa):
1. HaiiTe onpenenenre KOJUIMHEAPHBIX U KOMILJIAHAPHBIX BEKTOPOB.

\ )
MaTpUIIbI?
Chopmynupyiite onpezeneHne NpoOU3BOIHOM.
4. Tlo kako# opMmysie orpeaensieTcs JInHa OTpe3Ka, 3aJ1aHHOro KoopaAnHataMmu Havdana A(x1; y1)
1 KoHIa B(x2; y2)?
5. Ilo kako#t ¢opmyre onpenensieTcs MpOU3BOIHAS CIOKHOU (YHKIHH?

2. Jlana wmarpuna A= g —g ?{ . Uemy paBHa CcymMMa DBJIEMEHTOB di13+a+asr 3TOU

w

Kiroun

1. JIBa HEHYJEBBIX BEKTOpA HA3bIBAIOTCS KOJUTMHEAPHBIMH, €CJIM OHH JIeXaT Ha
napajuie/IbHBIX MPSAMBIX WM HA OHOMN MPSMOW.
Tpu BekTOpa Ha3bIBAIOTCS KOMIUTAHAPHBIMH, €CJIM OHH, OyIydd MPHUBEIEHHBIMU K
o0IIeMy Hayvay, JIeKaT B OJHOHN IIOCKOCTH.

2. CymMma 311eMeHTOB a13t+azo+azr Matpullsl paBHa 3 + (—2) + (=8) = =7

3. [MpousBogHast (YHKIMHM — O3TO TpPeaesl OTHOIICHUS TMpHpamieHus (QYHKIUU K

IpUpaleHUI0 € apryMeHTa MpHU CTPEMIIEHUM NPUpPALIEeHHUs apryMeHTa K HyINo (TpH
YCIIOBHH, YTO TAKOM IIPEJeIl CyHIeCTBYET)

4. JlnuHa OTpe3Ka, 3aJaHHOTO KOoOopaWHaTamMu Hadama A(x1, y1) ¥ KoHma B(x2; )2),
ompezessiercst mo popmysie: AB = \/(xz — xl)Z +(v, - yl)Z ;

5. [pounsBoaHas cI0KHON (QyHKIMH onpenensercs mo dopmyne: y' = f '(u) - o'

Tpernii 3Tran (BBICOKMII YpOBeHb) — NMOKa3bIBaeT C(POPMHPOBAHHOCTH NMOKA3ATEJISI
KOMIICETCHIHUHA «BJAAECTH»: HABBIKAMHU NEPEBOAUTDH PCAJIBHYIO 3aja1y HaA MaTeMaTHYeCcKHii
SI3bIK, BLIOMPATh METO/ ee pelleHusl CTPOUTh NMpocTeHne MaTeMaTHYeCKHe MO/JeIu NpH
pemieHUM NPodecCHOHANBHBIX 33424, CAMOCTOATEJbHO PpaclIMpATh W  YIIYOJSATh
MaTeMaTH4ecKHe 3HAHUS.
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Pacuernas pabora:
1. Touka ABMXETCS MPAMOIUHEHHO 110 3aKOHY § = (2t _1)3 + 4. BBIUMCIUTD yCKOPEHHE

B MOMEHT BpemeHH to=1.

2. YcrtaHoBUTH OOpa3yeT JIM 3aJaHHas CHCTeMa BEKTOPOB 0a3uc B MpoCTpaHCTBEe R3
a1 =032-2),a r=064%4-4a 3>=01-1

3. Pemnts 3amauy Ko y' =—y, y(0)=1. IIpoaHanu3upoBaTh MOBEACHHE PELICHUS
nopu X —> 400,

4. Teno nBuKeTcs NPSIMOIMHEHHO CO CKOPOCTh, KOTOPasi H3MEHSETCS 110 3aKOHY
V =2t +1, rnet —Bpems B cexynnax. Haiitu myTh, KOTOPEIii IpoiijeT Tena 3a
MIPOMEXKYTOK BpeMeHu ot 11= 1 ¢ go t2=3 c.

5. PemuTth ypaBHEHHE =0

4 2

Kimroun

1.

CoracHO MEXaHHYECKOMY IPOM3BOJIHBIX IIEPBOIO M BTOPOrO MOPAAKOB €CIM TOYKA
nBiKeTcs 1o 3akoHy S=s(t), rame S — myrp, t — Bpems, To §'(t) mpencraBiser ckopocTh
JBIDKEHHS TOYKH B MoMeHT Bpemenu t, T. e. S§'(t) =V(t), a s"'(f) (t) ectp yckopeHnwme
JBIDKCHHUS TOUKH B MOMEHT BpeMmeHH t, T. e. §''(t) =a(t)

Taxum o6pazom, naxogum S' (1) = ((Zt ~1)%+ 4), =3(2t —l)2 -2=06(2t —1)2.
Vcekopenne a(t) = s”(t) =12(2t —1) - 2 = 24(2t -1).
a(ty) =a(l) =24(2-1-1) = 24.

CnenoBatenbHO, yCKOpEHHE B MOMEHT BpeMeHH to=1cocraBisier 24 e1. yCKOpeHHs.

2. CornacHo kputepus 0aszuca B Rn, cuctemMa BeKTOpOB dy, ay, Az 00pasyer 6asuc, Toraa u
TOJILKO TOT/Ia, KOTJIa OTIPEICTTNTEN b, COCTABICHHBIN U3 KOOPIWHAT BEKTOPOB, OTJIMYCH OT HYJIS.
Brruncnum 3TOT onpenenuTenb:

3 6 1
4 1 2 1 2 4
A=|2 4 1|=3 -6 +1 =
-4 -1 -2 -1 |2 4
-2 -4 -1
=3(-4+1)-6(—2+2)+1(-8+8)=0.
CrnenoBaTenbHO, CUCTEMA BEKTOPOB &7, &, 83 He oOpasyeT 0asuc B mpocTpaHCTBE Ra.
3. VpaBHenne y =—y spasgercs qudepeHuanbHbIM YpaBHeHHeM |-ro mopsiika ¢

pas3aemnstomuMucs nepeMeHHbsIMU. 3anada Ko ans nuddepennmansHoro ypaBHeHus 1-ro

MOPSIIKA COCTOMT B TOM, YTOOBI: U3 OOIIETO pemenus Y = (p(X,C ) BBIICIIUTH TAKOE
peuienue Y =(p(X,C0) ypaBHEHHs, KOTOPOE YAOBIETBOPSET HAYAITHHOMY YCIIOBHIO:
(p(Xo ) =VYo, rue (Xo, yo) — 3agaHHas Touka mrockoctu XOY.

dy
dx

CoracHO aaropuTMy pellieHus HaliieM cHavaa obliee pelenue. 3amennuM Y Ha

d
MOJTYIHM _y =—Y. YMHOXXHUM ypaBHEHHE Ha d_X (y#0) u nomyuum: d_y: —dx.
dx y y

[IpouHTerpupyem nony4eHHoe paBeHCTBO:
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In|y|=—x+In[C|, rne C—const u In ly |=Ine™+In € =y =Ce™ — obuwee pewenne.

Haiinem pemenne 3agaun Ko, nmogcraBus B obmiee pemerne x=0 u y=1:
1=Ce’=C=1.

Hrak, nomyyniu pemenue 3aaauu Komn Y = e

Hccnenyem noBeneHue pemieHus npu X —» +oo:

lime™ = |imi=i=0.

X—>+00 x—+o0 @ +00

Taxum oOpazom, mpu X — +00 pemieHue 3agaun Ko cTpeMuTcs K HYITIO.

[TepemenieHne TOUKH, IBUKYIIENCS 10 IpsMOit co ckopocthio V =V (t), 3a
b

IPOMEKYTOK BPEMEHH [a;b], BBIUMCIIAETCA 10 hopMysIe O = IV (t )dt
a
Crien0BaTeNbHO, MyTh, KOTOPbIi MPOIIET TENo 3a MPOMEXKYTOK BpeMeHH oT ti= 1¢ 110 tr=

3 c. paBeH
3 2 3

S—I(Zt+1)dt—k2-%+t} =(t2+t)[=(9+3)—(1+1)=10(M)-

Ortser: 10 m.

3anumem IMMPaBUJIO BBIYUCIICHUS ONIPCACITUTCIIA BTOPOT'O IMOpsaKa

aj;  4g
| a1 a22| = ai1 " dz2 — A12 * A22 , HOACTABUM HMEIOIIMECS 3HAYECHHU:
2x 1
|4 2|=2x-2—1-4=0,
4x —4 =0,
4x = 4,
x =1

OtBer: x = 1.

YK-1.2. OcymecTBJjisieT NOMCK ¥ KPUTHYECKU AHAJIM3UPYeT HH(POPMAIHIO, HEOOXOTUMYI0

AJIS pelICeHUsI NnoCTaBJIEHHOM 3aga4u

Ilepsblii 3Tan (MOPOroBoil YpoBeHb) — MOKA3bIBAET C(POPMHPOBAHHOCTH MOKA3ATEJISA

KOMIICTCHIHUU «3HATb»: OCHOBHBIC l'lpI/IéMLI A0Ka3aTeJbCTB TEOPEM H MATEMATHYCCKHUX

yTBepmeHuﬁ, METOAbI MaTeMaTHYICCKOro aHaJ/In3a, aHAJIUTHYeCKOil reoMeTpuu,

MATEMATHYECKOr0 AaHAJIN3a, TEOPETHYECKOr0 M JKCIEPHUMEHTAJIBHOr0 MCCIeJ0BaHUs,
NpUMeHsieMble Il pelieHus npod.zaaay

TecToBblE 3a7aHUA 3aKPbITOIo THIIA

1. Tpu BeKkTOpa KOMIUIAHAPHBI, €CITH UX

A) ckanspHOe NMPOU3BEACHHUE PaBHO HYIIIO;
b) cxanspHoe nponsBeieHNE HE paBHO HYIIIO;
B) cmemanHoe npou3sBeeHEe paBHO HYIIIO;
I') BeKTOpHOE NPOU3BEICHHE PABHO HYIIIO;
J1) BEKTOpPHOE MTPOU3BEJICHUE HE PABHO HYJIIO.
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2. Tlnomanp mapamiesorpaMmma onpeaesieTcs mo Gopmyse

A) S:{aﬁEk
) § = [abe]:
B) S:%‘axﬁ‘;
IS =‘5x5‘;

L=y 13
mS:EbHdsm@.
3. Yroa Mexay npsMbIME, 33IaHHBIMH ypaBHEHHAMH ) = KiX + D1, y = kox + b2 onpenensercs o
hopmyie:

k, +k
A)t -2 M-
)tge kK,
B) k1:l+k2;

k, —k
B) tgp = —=——;
) 190 1+kk,

1.
Ik, = —:

1

1-kk,

4. JloctaTouHOe yCJIOBHE IKCTpeMyma (PyHKIUU (HOpMYIUPYETCs CIEAYIMUM 00pa3oMm:
1) ecnu mpousBoHAs (YHKIMU MPH HEPEXOJC Yepe3 KPUTHUSCKYIO TOYKY Xo U3MEHSET
3HaK C «+» Ha «— », TO B TOYKE Xo (PYHKLHUS JTOCTUTAET MAKCUMYM;
2) ecny TPOU3BOAHAS (QYHKIIMH B TOYKE X0 PABHACTCS HYINIO, TO B TOYKE X0 (DYHKIHS
JOCTUTAaeT MaKCUMYM;
3) ecnu mpou3BoJHAsS (PYHKIIMHM B TOYKE X0 MEHBIIE HYJS, TO B TOYKE Xo (PYHKIHS
JTOCTUTAET MAaKCUMYM;
4) ecmu TPOU3BOAHAS (QYHKIHUH B TOYKE Xo OOJNbIE HYIs, TO B TOYKE Xo (GYHKIIHS
JOCTUTaeT MaKCUMYM.

5. Paccrostaue oT ToukH 110 miockoctu Ax + By + Cz + D = 0 onpenensercs no Gpopmysie

A)d:|AxO+ByO+CZO|;
NA*+ B> +C?
B)d:Mm+B%+C%+DM
JA? 4+ B? +C?
B)d:Axo+By0+Czo+D.
T) d= JA*+B*+C?
|Ax, + By, + Cz,+ D
NA* + B +C?

- |Ax0 + By, +CZO| .

D d
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6. r
7. r
8. B
9. A
10. b
Bropoii 3Tanm (NpoOABMHYTHI YpPOBEeHb) — TOKa3biBaeT C(POPMHUPOBAHHOCTH

nmoxKasaTrejss KOMIECTCHIUUN «YMETb»: BLIﬁI/IpaTb H HUCIHO0Jb30BaATh H606XOL[I/IMLIe
MaTeMaTU4YeCKHEe METOAbl M BbIYHCIUTC/IbHBIC CpEIACTBA, a TaKIKe TaﬁJII/lIIbI H
ClIPaBOYHUKH, JOBOJAUTH pPe€IHICHUEC 3aJa4uMv 0 NPUEMJIEMOIO ('II/IC.]'IOBOI‘O) pe3dyjbTaTa u
OLICHUBATDH €r0 10CTOBEPHOCTD

3amaHus 3aKpbITOro THIA (BONPOCHI IS OIIPOCA):

1. Kakoe coObITHE Ha3bIBACTCS JOCTOBEPHBIM?

2. Teopema bepuysuim. B kakux ciydasix mpuMeHsieTcsl TaHHas Teopema?
3. Uto Ha3bIBaeTcs nepBooOpa3Hon GyHKIUN?

4. UYrto Ha3bIBACTCS MHOXKECTBOM?

5. Cdopmynupyiite Teopemy depma.

Kiroun

1. CoObITHE Ha3bIBACTCS JIOCTOBEPHBIM, €CIIM B PE3yJbTaTe JAHHOTO HCIBITAHHUS OHO
00513aTENILHO IPOU30MIET.

2. Eciu  BepoOSITHOCTD HACTYIUICHHS HEKOTOPOro COObITHS A B N HE3aBUCHMBIX
ucnbITanusax noctosaHa u pasHa P (0 < p < 1), To BepostHOCT Pn(K) TOro, uro B 3THX
UCIBITAHUAX cOObITHE A HacTynuT poBHO K pas, pasua: P, (K) = CE pk qn_k

®opmyna BepHyu npuMeHsieTcs Uis BelYucieHus BepostHocTH Pr(K), korma n —
HEBEJINKO.
3. Oynxups F (X) Ha3pIBACTCS  TMEPBOOOPAa3HOW  (QyHKIUEH (mmm  mpocTo

nepBoobpasHoit) wsa pyskmun f (X ) Ha mpomexyTke X , ecnu VX € X

F/(x)=f(x).

4. [Ton MHOXECTBOM MOHHMMAEeTCsi COBOKYIHOCTh HEKOTOPBIX OOBEKTOB, 00JIaJAIOIINX
omnpezieIeHHbIM  CBOMCTBOM. OOBEKTH, 00pa3ylollie MHOXKECTBO, Ha3bIBAIOTCS
3JIEMEHTaMU WM TOYKaMU 3TOTO0 MHO>KECTBA.

3. Ecomn muddepennupyemas Ha npomexytke X GQyHKOua Y = f(X) JIOCTUTAET

HaAuOOJIBIIET0 WJIM HAaWMEHBLIIEr0o 3HAYCHHS BO BHYTpeHHeﬁ TOYKEC XO 9TOr'o

MMPOMCIKYTKA, TO ITPOU3BOAHASA (I)YHKI_II/II/I B 3TOH TOYKE paBHa HYJIO, T. €. f / (X 0 ) =0.

Tpernii 3Tan (BHICOKMI YPOBEHb) — NMOKa3bIiBaeT C(POPMHUPOBAHHOCTH NMOKA3aTeEJs
KOMIIETEHIIUH «BJIAJETb»: CIOCO0EH OIECHUBAThL M AaHAJIM3MPOBATH IMOJYyYEHHbIH
pe3yJabTat
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Pacuyernas pabora:

1. U3 100 mocaxkeHHBIX ceMsiH mpopocio 78. KakoBa BEpOsATHOCTh MPOpPACTaHUsI CEMEHU?

OrnpenenuTh NPOIEHT BCXOXKECTH CEMSIH.

2. JlBa cTpenka cjejaiy 1o BBICTPENy B MUIIEHb. BeposaTHOCTh momnajaHusi B MULICHb /IS

nepBoro crpenka paBHa 0,6, mis BToporo — 0,8. CocTaBUTh 3aKOH pacOpeiesICHUs s
YyHuClia TMOMaJaHui B MUILIEHb. BBIUKMCIUTHD MAaTEeMaTHUYECKOE OXKUJAHUE U JHUCIEPCHUIO.
CocTaBUTh PYHKIHIO pacIpeeIeHUs BEPOSTHOCTEH.

3. Ucnons3ysa popmynsl Kpamepa, pemuts cuctemy

x—2y+z2=4,
2x +y+3z2 =15,
3x+4y+z=-2.

4\ 3anan 3akon S(t) U3MEHEHHs IYTH IBIXKEHHS MaTepuaabHON Touku. TpebGyercst HaiTH

3HaYEHHUE CKOPOCTH M YCKOPEHHS 3TOM TOYKU B MOMEHT BpeMeHH o, eciu S(t) = 3tt— 23
+t-1, to=2.

5. HccnenoBars ¢ynkmmo y = 1 (X3 + 9x% + 15x — 9) merogamu audydepeHIHanbHOrO
4

VCYMCIICHUS] HAYEPTHUTH ee rpaduK .

Kroun

1.

O603Ha4nM COOBITHE A — CEMs TTPOPOCIIO.

B 100 ucneiranusax — mocagka 100 cemsin — coObiTue 4 mosiBriiock 78 pa3. Tak kak
pe3yiabTaT UCHBITAHUM Yy)K€ M3BECTEH, TO HAMJIEM BEPOSITHOCTh MPOPACTAHUS CEMEHHM Kak
OTHOCHUTENIbHYIO YaCTOTY: -

P(A)=W(A)=_"_=0,78.
100

IIporieHT BCXOKECTH CEMSH ONpENeNUM KaK BEpOSTHOCTb IPOpPACTaHUS CEMEHH,
BBIPAKEHHYIO B IIPOLIEHTAX:

P(A) = 0,78-100% = 78%.

Crnydaiinast BellMurnHa X — YHACTIO MONaJJaHui B MUIIICHb.
Ona mpUHUMAET CIEAYIONINE 3HAYCHUS:
X =0: o0a cTpenka He MOTMAaIN B MUIICHD;
X = 1: B MUIIIEHb NIOTIAJ TOJBKO OJIMH CTPEJIOK: MEPBBIN CTPEIOK MOMNal B MULIEHb, a
BTOPOW — HET UJIM BTOPOH CTPEJIOK MOMaJl B MUILIEHb, a MIEPBBIN — HET;
X = 2: 006a cTpenka nonajiu B MUILECHb.
Mo ycnosuto pP; =0,6; p, =0,8. Torna q; =1-p; =0,4;, 9, =1-p, =0,2.
Haiinem BeposTHOCTH TOTO, YTO Clly4yaiiHas BelnuyruHa X MPUMET COOTBETCTBYIOIIHUE
3HAYEHMSL:
P(X=0)=q,-9,=0,4-0,2=0,08;
P(X = 1) =P1:0o+Q1-pP2 = 0,6 . O,2+O,4 . 0,8 = 0,44

P(X=2)=p,-p, =0,6-0,8=0,48.

CocTraBUM 3aKOH pacTIpeICICHHS CITYIaifHOW BETUIUHBI X!

X 0 1 2
P 0,08 0,44 0,48

n

Yenosue Y Pj =1 Bemonnsercs: 0,08 + 0,44 +0,48 = 1.
i=1
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Brruucium oCHOBHBIE YMCIIOBBIC XapaKTEPUCTUKH CITydalHON BETUIHHBI X.
MareMatuueckoe 0XKHIaHHeE:
MX)=0-008+1-044+2-0,48=14.
Hucniepcus:
D(X)=0%-0,08+12-0,44 + 2*- 0,48 — 1,4 = 0,4.
CpenHee KBaIpaTUUECKOE OTKIIOHEHUE!
5 (X) =/D(X) =./0,4 ~0,6325.

CoctaBuM (QyHKIIHIO pacrpeeNieHUs CTy4aliHOW BETUYHHBI X:

Mpu X<0: F(x)=0;

npu 0 < x<1: F(x)=0,08;

npu 1< X< 2: F(x)=0,08+0,44=0,52;

npu 2< xX<3: F(x)=0,08+0,44+0,48=1.

Taxum o6pazom, pyHKIHS pactipeaesieHus] UMEET BUI:

0, mpu X<0;
0,08, mpu 0<x <1,
F() =
0,52, mpu 1<x<2;
1, mpux>2.
[TocTpoum (hyHKIHEO pacripeieieHus] BEpOsSTHOCTEH:
pt
1 <
0,52 <
0,08 |* R
0 1 2 X

[TocunTaem cHayasia riaBHBIN OMPENEIUTENb CHCTEMBI A, BOCIIOJIb30BABILUCH CIEAYIOLIUM
IIPABUJIOM BBIYNCIIEHUS ONPEAEIUTENEH TPETETO MOPSIAKa:

all a12 al3

a a
dy 8y, dy[=ay a 2 a23 —a, a21 a%3 Pals Lgl aﬂ .
a, a, a, 2 a3 31 a3 31 @
1-21
V Hac A=|2 1 3|=1(1-12)+2(2-9)+1(8—3)=—20.
3 4 1

Tak kak A # 0, 1eaeM BBIBOJI O TOM, YTO CHCTEMa UMEET CTMHCTBEHHOE PEIICHHUE.
Jy1st ero OThICKAaHUS BRIYUCIIMM BCIIOMOTaTeNbHBIE onpeaenuTenn Ax, Ay, Az.
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4 -2 1

Ax=|5 1 3|=4(1-12)—(-2)(5+6)+1(20+2)=0.
-2 4 1
1 4 1

Ay=|2 5 3| =1(5+6)-4(2-9) +1(-4—15)=20.
3-2 1
1 -2 4

Az=]2 1 5|=1(2-20)-(-2)(-4—15)+4(8 - 3) = -40.
3 4 -2

Hanee, Bocnoabp30BaBIINCH (hopMmynamu Kpamepa, OKOHUATEIbHO MOTYYHM:

A A A

N3BecTHO, YTO 3HAYEHUS CKOPOCTH M YCKOPEHHsI MaTepUabHOM TOYKHM B HEKOTOPBIN
MOMEHT BPEMEHH SBJISIIOTCS COOTBETCTBEHHO 3HAUYECHUSIMH B 3TOT MOMEHT IEPBOM M BTOPOi
MIPOU3BOJIHBIX (YHKIIHH, 3a1a011eil 3aKOH U3MEHEHHUSI ITYTH.

VY Hac
s'(t) =128 - 6t% + 1; v(2) =5'(2) = 73 (ex. ckopocTH),
s''(t) = 36t° — 12t; a(2) = s"'(2) = 120 (kB. yckopeHus).

1) OGnacTbio onpeeacHus JaHHOW (QYHKIUU SIBIISIOTCS BCE JCHCTBUTEIbHBIC 3HAYCHUS
aprymenTa x, 1o ectb D(Y): xe(—o0; o), a 3TO 3HA4YMT, YTO (PYHKIIUSA HEMPEpPhIBHA HA BCCH
YKCII0OBO# MPSIMOM ¥ ee rpaduk He UMEET BEPTHKAIBHBIX aCHMIITOT.

2) Uccrnenyem QyHKIHMIO HA SKCTPEMYM M MHTEPBaJIbl MOHOTOHHOCTH. C 3TOM LIENbI0
HaiiieM ee IPOM3BOIHYIO U TIPUPABHSAEM K HYIIIO:

1 2 2
y’:Z(3x +18x + 15); X“+6x+5=0.

Pemas monyueHHoe KBaJpaTHOE ypaBHEHHE, JEIaeM BBIBOJ O TOM, YTO (DYHKIUSI UMEET
JIBe KPUTUYECKHE TOUYKH 1-ro poma x1 = — 5, x2 = — 1. PazOuBaem obnacTe omnpeneneHus
OTUMHU TOYKAMHM HaAa YaCTHU W II0 HU3MCHCHHUIO 3HAKa HpOHSBOJIHOfI B HHUX BBIABIISICEM
MPOMEXYTKH MOHOTOHHOCTH M HaJTM4KE HKCTPEMyMa:

X (—o0; — 5) -5 (-5-1) -1 (-1; + )
f'(X) + 0 - 0 +
f(x) A max N min A

Ymax = Y(=5) = -Z [(-5)° + 9(-5)% + 15(-5) — 9] = 4;

1
Ymin = Y(-1) = 2 [(-1)° + 9(-1)* + 15(-1) 9] = - 4.
3) Ompenenum ToukK nepernda rpaprka GyHKIUN U HHTEPBAIIBI €r0 BBIMYKIOCTH U
BOTHYTOCTH. J{JIs1 3TOr0 Hal[ileM BTOPYIO MPOU3BOJHYIO 3aJaHHOM ()YHKLMHU U PUPABHSIEM
€€ K HyJIIO:

1
y”:Z(6x+18);x+3:O; X=-3.

Wtak, GyHKIHS UMEeT OHY KPUTHYECKYIO TOUKY 2-TO pona: x = —3. Pa3oObem obmacts
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ONPEeACIICHUS MTOTYYEHHOM TOYKOM Ha YaCTH, B KAKIOU U3 KOTOPBIX YCTAHOBUM 3HAK BTOPOU

X (—o0; —3) -3 (-3; + )
f"(x) - 0 +
f(x) T.IL.

MPOU3BOIHOM:

3HaveHue x = — 3 ABJISETCSA a0CIMCCO TOUKH repernoda rpaduka GyHKIUMU, a OpAMHATA
3TOU TOYKU

1 3 2
y(-3) = 2 [(-3)” +9(-3)" + 15(-3) — 9] = 0.

4) BplsicHUM Hainuue y rpaduka 3aJaHHOW (YHKIMU HAKJIOHHBIX acUMITOT. Jlist

orpezeNieHus TapaMeTpOB ypaBHEHUS FI%HIS/IHTOTLI ¥y = kx + b Bocrions3yemcst hopmynamu
X

k= lim b= lim (f (x)—kx).
X—oo X X—>00
Nmeem
l(x3+9x2+15x—9)
k= lim & — lim L x?+9x+15-2) = w0,

X—>00 X x—o0 4 X
Takum 06paszom, y rpaduka 3aJaHHON (YHKIIMHA HAKJIOHHBIX aCHMIITOT HET.
5) Jlna noctpoenus rpaduka B BHIOPAHHOH CHCTEME KOOPAMHAT M300pa3sUM TOYKH
makcumyMma Ai(— 5; 4), munumyma Az(— 1; — 4), nepern6a A3(— 3; 0) u TouKy nepecedeHust

rpaduka ¢ ocvio Oy  Aa(0; — ). C y4eToM pe3yabTaTOB MPEAbLAYIIMX HCCIICIOBAHHI

IIOCTPOUM KpHUBYIO (puc. 2).

6) Haiinem nambosibiliee 1 HAUMEHbIIICE 3HAUCHHS 3a1aHHON (DYHKI[MHM HA OTpe3Ka [—
3; 0]. lnst aTOoro mocuntaeM 3HaueHUs! (QYHKIIMU HA KOHI[AX 3TOTO OTPE3Ka U B KPUTHUECKUX
TOuKax 1-ro poja, MonaBIIMX HAa OTPE30K, U CPABHUM PE3YJIbTATHI:

y(3)=0; (1) =—4; y(0) = - % .

OueBnzHO, min f (x) =—4; max f(x)=0.

[-3:0] [-3:0]

A

’ /

YK-1.3. PaccmarpuBaeT BO3MOXKHbIE€ BAapHAHTHI pelIeHUs 3a/a4d, OLEHHBasi MX
AOCTOMHCTBA U HEJOCTATKH
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IlepBblii 3Tan (MOPOroBOi YyPOBEHb) — MOKA3bIBAET CPOPMUPOBAHHOCTDH MOKA3aTENs

KOMIIETEHIIUN «3HATH»: OCHOBHbIC NMPUEMBI J0KA3aTeJbCTB TeOPpeM M MaTeMaTHYeCKHX
yTBep:KAeHHil,  MeTObl MaTeMaTH4YeCKOro MO/IeJINPOBAHUSI,  TEOPeTHYecKOoro,
NpUMeHsieMble 1/l pelieHusi Npo¢ecCHOHATBbHBIX 3a71a4

TecToBbIE 3aJaHUA 3aKpPbITOI0 THIIA

Touka xo Ha3bpIBaeTCs TOUKOU pa3pbiBa 2-TO POJIA, €CIIH:

) lim f)= lim fK)=0

X100 X—x9+0
B) M f(x)=co um lim f(x)=o0;
X—»fo—o x—xg +0
B) lim f(x)= lim f(x);
x—xo—0 X—xg +0
N lim fx)= lim f(x).
X—x0—0 x—x9+0

OHpe,[[eJIeHI/IIO HpOHSBOI[HOfI COOTBCTCTBYCT BBIPAKCHUC:
A) y= lim AX.

Ay—0 Ay
. Ay
Ax—0 AX
2x—>0
ny="2
AX
. DU3WYECKUN CMBICII TPOU3BOAHOU 2-TO TOPSIKA:
A)y' =,
B) ) = k
B)y' = g
I y'" =dy.
. YpaBHEHHE HAKJIOHHOW aCHUMNOTOThI MMEET BHI:
A)y=kx +b;
B)y=b;
B) x =b;
INy=0.

OO1u1ee ypaBHEHHE NPSAMON ONpeessieTcs ypaBHEHUEM BUA:

* A)A(x - x0) + B(y —y0) = 0;

b) E+X:1;

a b
B)Ax + By +C =1,
INAx+By+ C=0;

Kiroun

SHE RN

| | | 1| o
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Bropoii 3Tanm (NpoABMHYTHI YpPOBeHb) — TNOKa3biBaeT C(OPMHPOBAHHOCTH

MoKa3aTejJsd KOMIIETCHIHHU «KYMETb»: BLIﬁI/IpaTb H HUCHO0JIb30BaTh H606XOL[I/IMLIe METOAbI
MaAaTeMAaTUY€CKOIr0 MOACIHPOBAHMUA, A TaAKIKE TaﬁJII/[IIbI H CIHPAaBOYHMKH, JT0BOAUTH
peaicHue 3aJavd A0 IMNpUEeMJIEMOro (‘lI/ICJIOBOFO) pe3yjibTatTa MU OUCHMBATH €I0
A0CTOBEPHOCTD

abrwpnE

3agaHus 3aKpBITOro TUNA (BONPOCHI IS ONIPOCA):
Jaiite onpenencHue GyHKIMH IBYX HE3aBUCUMBIX IEPEMEHHBIX.
Kakoe ypaBHeHue Ha3bIBaeTcst Tu(ppepeHInaIbHbIM?
B 4em 3aknrodaercss METO HENOCPEACTBEHHOTO NHTETPUPOBAHU?
B dem 3akmtouaercs norapupmuueckoe auddepenrpopanue?
Hanmmmre kaHoHWYECKUE ypaBHEHUS IIPSIMOU.

Kiroun

Ilepemennas Z (¢ o0yacTbi0 M3MEHEHHs E) Ha3bIBACTCS (hyHKyuUel He3a6UCUMBIX

nepemeHuvix X,y Ha MHOXecTBe D, ecnm kakmou mape (X, y) n3 obimactu D craBurcs

B COOTBETCTBHE OJHO ONPEACICHHOE 3HAYCHUE Z W3 MHOXXECTBA E . O0o3HauaeTcsa Kak

z=f(x,y).

VYpaBHEHUs, CBS3BIBAIOIINE HE3aBUCHMYIO MEPEMEHHYIO, UCKOMYIO (YHKIHUIO U ee
IIPOU3BO/IHBIE, HAa3bIBAOTCA AU (HepeHIIUaNTbHBIMU.

3. MeTo HEMOCPEeICTBEHHOTO HWHTETPHPOBAHUS OCHOBAH HA MPUMCHCHHH IIPABHII
WHTETPUPOBAHUS U HCIIOJIB30BAaHUU TAOJINYHBIX HHTETPAJIOB.

4. JlorapudmuueckuM audPepeHINPOBAHUEM HA3BIBACTCS METOA AU(HEpCHIIMPOBAHHUS
(GyHKIUH, P KOTOPOM CHavajia HaXOAuTCs JiorapudM (QyHKIIUH, a 3aTEM BBIYUCIISETCS
MIPOU3BOJIHAS OT HETO.

5.

KanoHnueckue ypaBHEHHS IPSMOW UMEET BUJ: = =

Tpernii 3ran (BBICOKHI YPOBeHb) — NOKa3bIBaeT C(POPMHPOBAHHOCTH NMOKA3ATENs

KOMIICTCHIUHN «BJIAACTH»: cnocooen OLECHUBATH U AHAJIU3UPOBATD nonyqennbﬁ/i pe3yjbTart

Pacuyernas pabora:

i dz
z:xz.ey' X=sint, y:t3, =7
dt

Boruncnuts miiomans Gurypsl, orpaHHquf%ﬁ JUHUAMH ) = X%+ 4x, y=x+4

Breraucnures uarerpan GyHKIIU dx.
pat QyHKil I\/x2+2x+2
. AX+4-2
Brruucinuts Iim X~ " " =

Xx—0 X
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5. Hccnenosarh CXOIUMOCTD Psifia, IPUMEHSIS Hio6x011HMLH7I I'{PI/ISHaK CXOJIMMOCTH W TIPHU3HAKH

CpaBHEHHS 1 1 1 + + ...+ + ...
S 1y
a(2n-1)2" 1.2 3.22 5.2° (2n-1)-2"
Kuiroun
1. du ou dx ou dy ou dz
Ucnone3zysa ——=""-"+_""-"7 + " .., MIOJy4aemM
d ox dt oy dt oz dt
du_du dx_ ou dy  ou dz
dt ox dt oy dt oz dt
dZ 3 3 3 . .
Taxum 06pasom, Tert cost +x%" 3t? =e” (sin 2t +3t?sin °t).
2. | Ilmomanp S Gurypsl, orpaHIUEHHON CBEpXY U CHU3Y I'paiKaMH HEMIPEPBIBHBIX (GYHKIUH Y
=f(X) uy = ¢ (X), mepecekarONMMHUCS B
TOYKax ¢ abcupccaM X = a W x = b, y
onpeensieTcst o Gpopmyiie
b
$= [[f(x)— ()] dx
a
JIs1st HAXOKICHUS TOYEK TIePECeYEeHUsI
JAaHHBIX JIMHAN pemacM CUCTEMY
ypaBHEHUH 1
{y =x2 +4x ~ 0 x
Ly =x+4
x2+4x=x+4, x2+3x—4=O,
oTkyna x1=—4, x2=1.
[Monyunwm:
1 1 [ o3¢ T
S=[(x+4-x —4x)dx= | (4-3x—x*)dx=|4x— —-——]| =
—4 —4 L 2 3 J74
_4-321 160885 50 (kmen).
2 3 2 3 6
3 - (2x+2)+2
X+3 2 tea)t
—dx:[(x2 +2x+2)':2x+2]: 7:dx:
I«/x2+2x+2 I X* +2X+2
le 2x+ 2 dx+2f dx zljd(x2+2x+2)+zj dx _
2 X4+ 2x+2 X2 +2X+2 2 AXP+2x+2 JxX+1)? +1
=l-21/x2 +2x+2+2J-_d(x_+1)_=1/X2 +2X+2+2-In|x+1+ J(x+1)* +1|+C =
2 Nx+1)*+1
=X+ 2x+2+2In|x+1+ V/x* +2x+ 2 |+C.
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3ILCCB TAaKXXC HCOMPCACIICHHOCTh TUIIA — . I[OMHO)KI/IM YUCIIUTCIIb U 3HAMCHATCIIb Ha

0
BEIPKCHHE ( [X+4 + 2) a 3aTeM mpeodpazyeM Apoos:

@ (VX+ 2)(/x+4+2) X+4-—4

SRR W), Do x(Vrra2)
= lim X = lim =
XHOXM+2) >0 Jx+d42 2+2 4
HaxomuM |im a = lim 1 — 0. Heobxonumblii Ipu3HaK cXOIMMOCTH pszia

Now naoo(Zn_]_).Z”

BBIIIOJIHACTCA, HO OJIA peH_ICHI/IH BOHpOC& 0 CXOANMMOCTHU HY)KHO HpI/IMeHI/ITB OJUH U3
JIOCTaTOYHBIX IMPU3HAKOB CXOAMMOCTH. CpaBHMM JAHHBIM DSl C PAJIOM T'€OMETPUUYECKON
Hporpeccml

1 1 1 1

S SR VR SN S S

2 22 2 2"
KOTOPBIHA CXOIUTCS, TaK KaK (] = ]/ 2<1.

CpaBHI/IBaﬂ WICHBI NAHHOI'O pidd, HAYHUHaAsA CO BTOPOro, € COOTBCTCTBYHOIIMMU
YJICHAMHU FeOMeTpHHCCKOﬁ IporpecCuu, NMOJIyInuM HEPAaBCHCTBA

1 <i; 1 <i; 1 <i; 1 <1;---,

3:22 22 520 22 1.2 2 (2n-1)-2" 2"

T.C. YICHBI OAHHOTO pAda, HadvuHasd CO BTOPOro, COOTBCTCTBCHHO MCHLIIC YICHOB

reOMETPUUYECKOTO psla, OTKyAa CIENyeT, YTO JAHHBIA psAJ CXOAUTCS (IEpBBbIM MPU3HAK
CpaBHEHUS).

YK-14. Onpe)lemleT H OICHUBACT NMOCJICACTBUA BO3MOKHDbIX pemenm‘z’l 3agavau

Ilepsblii 3Tan (MOPOroBoi YpoBeHb) — MOKA3bIBAET C(POPMHPOBAHHOCTD MOKA3aATEJISA

KOMIIETCHIIUN «3HATH»: OCHOBHbIC NPHUEMBI J0KA3aTEJbCTB TeOPpeM M MaTeMAaTH4eCKHX
yTBepKIAeHUi, NPUHUMIBLI H MeTOAbl TMOUCKA, AHAJM3a W CHHTe3a UHGopMaNuM.
IIpyHIUIBI 1 METOABI CHCTEMHOT'0 MOAX0/A.

TecToBble 3aJaHUA 3aKpPbITOI0 THIIA

1. VpaBHeHHE  IUIOCKOCTH,  MpOXOAsmIel  yepe3 TpU  TOYKM C  KOOpAUHATaMU

(-1;2;0),(1;2; 1) u (2; —1; 1) umeer Bux:
A)3X+y—-62+1=0

B) 3x-y—-z+5=0

B) 3x—-y—-6z+5=0

N X+y+z-4=0

. PaHrom maTtpuisl Ha3bIBAOT

A) MUHUMaJIbHOE YHCIIO TUHEHHO HE3aBUCUMBIX CTPOK MJIM CTOJIOIIOB MaTpPHULIbI;
b) MakcuManbHOE YUCIIO TUHEWHO 3aBUCUMBIX CTPOK WJIM CTOJIOIIOB MaTpPHIIbI;
B) MuHuManbHOE YKCII0 TMHEWHO 3aBUCUMBIX CTPOK WJIM CTOJIOIIOB MaTPHUIIbI;
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I') MmakcuManbHOE YKCIIO JTMHEWHO HE3aBUCUMBIX CTPOK MIJIM CTOJIOIIOB MaTPHIIbI;

3. 3anuch uncia B BUJIE 7 = X + yi Ha3bIBAIOT
A) anreGpandeckoit HopMoil KOMITJIEKCHOTO YHCIIa;
b) nokasarenbHoi (HopMOii KOMITJIEKCHOTO YHCIIA;
B) skcnoneHnmanbHON (HOPMOI KOMIUIEKCHOTO YHCIIA;
I') TpuronomeTprdeckoit opMoii KOMIJIEKCHOTO YHCIIA;

4. YcnoBue napalyiICJIbHOCTH ABYX MPAMBIX, €CJIU IMPAMBIC 3aJJaHbI O6H.[I/IMI/I YpaBHCHUAMU,
HUMECT BU:

1

Ak, = s

A Bt
B) L=~
Ar B>

B) A1A2 + BiB2 =0

5. T'eoMeTpryeckoe MECTO TOYEK, PABHOYIAJICHHBIX OT (DMKCUPOBAHHON TOYKH, HA3bIBAEMOM
(boKycoM U PUKCHUPOBAHHOM MPSIMO#, HA3bIBAEMOU JTUPEKTPUCOM, HA3bIBACTCSI
A) OKpYKHOCTBIO;
b) smmuncowm;
B) runep6oioii;
I') mapa6omoii;

Kimroun
1. A
2. r
3. A
4. b
5. r
Bropoii »3Tam (MpPOABMHYTBIA YPOBeHb) — IMOKa3biBaeT CHOPMHPOBAHHOCTH

NMOKa3aTeJii KOMIIETEHUMH «yMeThb»: BbIOMPATh M  MCHOJb30BAaTh He00XOAMMbIe
MaTeMaTu4ecKue MeTOAbl U BbIYMCIWTEIbHbIC CPEeICTBA, J0BOAUTH pelIeHHe 3aJa4u 10
NpuemMJieMoro (4ucja0BOro) pe3yjbTaTa M OLEHUBATH €ro IMOCJEeACTBUS BO3MOKHBIX
pelieHuii 3a1a4u

3aaHns 3aKpBITOrO THIA (BOIPOCHI JUIs OMIPOCa):
1. Jlaiite onpeneneHue CKalIsIpHOrO IPOU3BEAECHUS IBYX BEKTOPOB.
2. Kakoe MHOXeCTBO Ha3bIBaeTCs IMMyCThIM?
3. JlaiiTe onpenenenue HeIBHOM QyHKIMU?
4. Yro Ha3bIBaeTCs NpeaesoM QyHKIMHU B OECKOHEYHOCTH?
5. Chopmynupyiite TeOpeMy CI0KEHHUS BEPOSITHOCTEH COBMECTHBIX COOBITHH.

Kitoun

L CKaJIApHBIM [POM3BEIEHUEM JIBYX BEKTOPOB ad— W D™ Ha3bIBAETCS TPOU3BEICHUE UX
wmH | @ | v |b"| Ha kocuHyc yria Mexay ruvi (a— - b2 = |@ || B |cosa@ B)

2. MHOX€eCTBO, HE COJIepKalllee HA OAHOTO DJIEMEHTA, HA3bIBAETCS ITyCThIM

3. ®yukuus Y aprymenta X Ha3bIBA€TCA HEAGHON, €CIU OHA 3a1aHa yPaBHEHHEM
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F (X, y) =0, He paspelleHHBIM OTHOCUTENBLHO 3aBUCHMOI epeMeHHOM Y

Yucino A naseiBaercs npenenom Gpynkimu Y = f (X) pu X, CTPEMSILUMCS
K OECKOHEYHOCTH, €CIH Ui JII0OOTr0 CKOJb YrOJHO MAJOro MOJOXKHTEIBHOTO YHUCIa

€ > 0, waiinercs rtakas npokonoras okpectHocts U oo YTO 1 BCeX X € U o
BBITIOJTHSETCS] HEPABEHCTBO

5. Teopema. BeposITHOCTB MOSIBICHUS OHOTO U3 ABYX COBMECTHBIX COOBITHII paBHA CyMMe
BEPOATHOCTEH STUX COOBITHI 0€3 BEPOITHOCTH UX COBMECTHOTO MOSIBJICHHUS:

P(A+B)=P(A)+P(B)-P(AB).

Tpernii 3Tran (BbICOKMII YypOBeHb) — NOKa3bIBaeT C(POPMHUPOBAHHOCTH MOKAa3aTessi
KOMIICTCHIIUH «BJIAJETb»: NPAKTHYeCKHMH HABBIKAMH NPHUMEHECHHS KOJIHYECTBEHHOIO U
Ka4eCTBEHHOI'0 aHa/Iu3a MaTeMaTH4YeCKOH HHpopmanuu Jifi b peuieHus
npo¢ecCHOHAIBHBIX 3a/1a4

Pacuernas pabora:
1

1. HccnenoBats (pyHKLMIO HA HEIPEPBIBHOCTD, CAEIATh CXEMATUUECKUH YepTex y = 23-X.

2. IlponeHT BcxoxecTu cemsiH nieHuIsl paseH 90%. Halitu BeposTHOCTH TOTO, 4TO M3 500
MOCESIHHBIX ceMsH B3oUayT oT 400 o 440 cemsH.

3. Haiitu obuiee pemmenune (00wt uaTerpan) aupdepeHuaibHoro ypapenus ' = ————

X =y

4. CraHOK-aBTOMAT M3rOTaBIMBaeT Mapuku. lllapuk cuuTaercss TOAHBIM, €CIIM OTKIOHEHHE X
€ro AMaMeTpa OT MPOEKTHOTO pa3Mepa Mo adbcoitoTHON BenuunHe MeHbine 0,9 MM. Cuuras,
YTO CiIyd4aiiHas BenW4YMHa X pachpeelieHa HOPMaldbHO C HYJIEBBIM MaTeMaTUYeCKUM
OXKUJAHUEM U CO CPEIHUM KBaJApaTHUYECKUM OTKJIOHeHueM ¢ = 0,5 mm. Haiitu, ckoibko
MIPOLIEHTOM I'OJJHBIX LIAPHUKOB U3TOTOBJISIET CTAHOK-aBTOMAT.

_X
5. Haiitu unterpan _[ 3 dx.
x -1
Kimroun
1

IIpu x=3 ¢yHKUUA HE onpesesieHa, CIeJ0BaTeIbHO OHA HEeNPEpPhIBHA B 3TOM TOUKE.
BrrumciseM npeensl GyHKIUH ciIeBa U crpaBa oT Touku X = 3. [lomydaem

1

lim 23* =400, Tak kax liIM —— =00
x—3-0 =303 — y‘
a1
lim 23 =0, tak kax lIm —— =—o0,
x—3+0 x—3+0 3 —X
Jis IIOCTPOCHHUS rpaduka I
JOIIOJTHUTEILHO BBIUHCIIICM 1
| 1 >
- . o 1 213
lim2** =1 u lim 2>~ =1.

X—>—00 X—>+00

Touka X =3 sBaAsercs TOYKOM
paspsiBa BTOporo poja. CocTapisgeM CXeMaTHYEeCKHI depTesk
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ITo ycmosuto 3amaun n=500; p=0,9; ¢g=0,1;

npgq =45> 20, nosroMmy MOXKHO IPUMEHUTH UHTErPalbHYIO TeopeMy Jlamaca.

Eciii BEpOSTHOCTH HACTYIUIEHHS COOBITHS A B KaXIOM M3 7 HCIBITAHUN
IIOCTOSHHA U paBHA [J, TO BEPOSATHOCTH P n(a <k < b) Toro, 4to codriTne A B Takmx

WCIIBITAHUSAX HACTYIUT HE MEHee a pa3 u He Oonee b
UHTErpajabHoil Teopeme Jlammaca gopmynoit (2.8):

P (as<k <b)=d xz)— @(xl).
Haiinem snauenns X1 n X9 no ¢popmynam (2.10)

_a-np_400-500-09 _ ., _b-np_440-500-09

pa3 ompeaessieTcst 1o

X

X
HeKoTopasi GyHKIHS OT aprymenTta x. Otcroma y = u x, y' = u'x + u. cxonHoe ypaBHeHUE
proOpeTaeT BU/

, 2X - ux 2u
ux+u= =

2 2.2 2
x—ux" l-u
TIpoomKkaeM NpeoOpa3oBaHHUs:
, 2u 2u—u+u’  u(l+u’). du u(l+u’)
u'x = u= = ; e x=—,

1-u? 1-u’ 1-u’ dx 1-u?
HpOI/I3BOI[I/IM pasacsICHUEC ICPEMCHHBIX
(1-u”)du _dx
u(l+u®)  x

Ilocne HUHTCTPHUPOBAHUSA 00eux yacrei YpaBHCHHU IIOJTy4acM

j1+ ut-2u® :Id_u_ 2u’du

2y (2 du=In [u]—In(1+u?) +In
u(l+u?) u “u(l+u®) 1+u?
j%=|n|x|.
X

Taxum oOpazom,

= = =— = = =-1,49.
" Jnpg /500-0,9-0,1 * Jnpg +/500.09-0,1
Torna
P (400 <k < 440) ~[ D(-1,49)- (- 7,45) ] ~[- ©(1,49)+ @ (7,45) ]| ~
~(-0,4319+0,5) ~ 0,0681 .
Otser: 0,0681.
IlpaBast yacth ypaBuenus f (X, y) = 2y obmamaer csoiictBom f(AX, Ay) =
v _yz
20)(%) = f(X,y). Ilosromy 3amaHHOE ypaBHEHHE SBIAETCS OJHOPOIHBIM
(Ax)* = ()
nupbepeHMATBPHBIM ypaBHEHHEM TIEpBOTo mopsiaka. COBepIInM 3aMeHy u = X, rae u —

C;

Inu-In(1 +u?) + InC = In|x|;
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IMC u

=In|x|.
L o)
IloTenuupys, HaX0aUM
Iépyu =)? 1511 C -')%zzx; flxyz =X.
Fu* lﬁ X3~
Wrak, o0mumii HHTErpas HCX0HOTO ypaBHe)f{ZI/I;I IIPUOOpETAET BUL
Cy= 2+ yz,

rae C — npou3BOJIbHAs MOCTOSTHHASL.

BoCIONIB3yeMCsl  (POPMYJIOM Uil BBIUMCIICHHS BEpPOSTHOCTH 3aJaHHOTO  OTKJIOHECHMS
HOPMAaJbHO pacnl?e;[e\neﬂﬂoﬁ CIIy4ailHOM BEJIMYMHBI X OT €€ MAaTeMaTUYECKOrO OXKUIAHUS
e

P(X—al<g) 20 7,

(0}
rie a = M(X), o° = D(X), ®(x) — pynxuus Jlammaca.
ITo ycnoswuio 3amaun a = M(X) =0; o = Pé,gs\: 0,9; moatromy
P(X|<09)=20) 7 = 20(18)

\0,5)

[To Tabnune 3nauennii pynkuun Jlannaca (cMm. npunoxenue 1) Haxoaum D(1,8) =

0,4641. Torna P(|x|<0,9) =2 -0,4641 = 0,9282.
Takum 006pazoM, cTaHOK-aBTOMAT U3roToBisieT 92,8% roIHbBIX IAPUKOB.

2
Pa3/IoKnM 3HAMEHATENb HAa MHOXHTETH x° — 1= (x — 1) (x° + x + 1).

X X A Bx+C
+

¥ -1 (x =1)(* +x+1)_ x-1 x*+x+1

OcBoGoxaaemcs ot 3Hamenarens: x = A (x* +x + 1) + (Bx + C)(x — 1).
Teneps npupaBHsieM KO3PPUIUEHTHI IPU OJIMHAKOBBIX CTETECHSIX X!

X|0=A4A+B; A=-B;
xX'|1=4A-B+C;
X10=A4A-C. A=C.

Torma

1
W3 Broporo ypaBHenus nonydaeM: | =4+ A+ A=34; A= é
1 1 1
Orcropad=—;B=——;,C= —.
3 3 3
CnenoBaTeiabHO,
1 1,1
[ = [P+ [ ax= i x-1]+ D[ g
X2 -1 x-1 X% +x+1 3" %% 4 x+1
; , 1 1 3 1,
Bocmonb3yemcest paBeHCTBOM x° +x +1=x"+2- —x+ — + — =(x+ = )"+ —.
2 4 4 2 4
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[Tocse 3aMensl IepeMeHHON  t= X + E,dt=dx, X=t— —, wuMmeeM
1
1 —x+1 EETESE —”5*1
[ = [—*5—dt=
3 X +x+1 3 (< ) § 3 t2+~i
4
1 2 3y 1 2
SJ 3 dt+ 2[ I ( 4J+— Tarctg T+C_
4 4
— Inr(x+52+§1+iarctgzx+l+C:
6 | 2 4|3 3
EmD<+x+ﬂ+ 1ammzx+1+C.
6 V3 V3

OneHo4Hble cpeacrea AJisli IPOBEACHUA l'[pOMe)KyTO'lHOﬁ aTreCcralnum

[IpomexxyTounas arrectaiusi mpoBoauTcs B popme 3aueta B 1u 3 cemecTpax u 3K3aMeHa
BO 2 u 4 cemecTpax.

TecToBBIC 321aHK K 3a4YeTy
Boibepume 00un unu HecKoIbKO NpasUIbHLIX OMEEMO8
. YTnoBoii koappunment npsimoit 2y = 4x - 10 paBeH ...
A)k=1/2
b))k =2

BE=*10

(—2 3) (1 2)
. [IponsBenenne MaTpuil 1 4 1] pasHo...
7 1

Al

b (7 Z)
Vi
B,

I 1§ 23)

f2 -3
. Marpuiy, obpatHas 1aHHOM , IMEET BUJI
0

2
NG,
—_ 0

1

)

3

E)(i )?

3
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. Ob1ee ypaBHEHHE TUIOCKOCTH, mTpoxoasiei yepe3 Touky C(0,3,4) neprneHauKyasipHO

Bektopy N = (3, 2,1), umeer Buz
A)3y+4z—10=0
b)3x+2y+z—-10=0
B)3x+2y+z—-4=0
MN3x+2y+2z+10=0
. Kanonunyeckue ypaBHeHHUs NPAMOM, POXOsAIIEH yepes TouKy Mo (4;3;—1) napamiebHo

BEKTOPY a_= {—1;3;1 } , UMEIOT BU]]

A) x—1: y+3:z+1
-1 3 -1
B) X+4 _ y+3: z-1
-1 3 1
B) X—4 _ y—3: z+1
-1 3 1
x* -8
. penen lim paBeH
x=2 X —
A)1ll
b) 10
B) 13
12
. Ecnmn B Touke makcumyma QyHKius nuddepeHnrpyemMa, To B 3TOM TOUKE MPOU3BOAHAsS
byHKIMN

A) Gosblie HyIIs
b) paBna Hy:m10
B) menb1e Hyns

. [Ipon3BosHas pyHkuuu Yy = x> +sin2x paBHa:

A) 3x +2¢05 2x
B) 3X —2C0S 2X

B) 3x? + 2C0S X
. Monynb komiiekcHoro uncina 3-4i paBeH
A)S
B) -4
B) 3
2-3i
10. Pe3ynbTat neseHnst KOMIUIEKCHBIX YHCEI paBeH
1+i

A) -1/2-5i/2
B)1/2-i/2
B)1/2-5i/2

11. Vkaxure YpaBHCHHA, KOTOPBIC 3aJat0T HA TIJIOCKOCTH JJIJIUIIC
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2

ANX LY 1
36 20
B) 4x* +y* -16=0
B) X’ —y? —4x+6y—21=0

2 2

Xy
D 9 1t
12. Jlanbl mapsl ypaBHEHHUH MPSMBIX Ha TUIOCKOCTH. YKaXUTE Mapy WIA Tapbl MapauieIbHBIX
HpﬂMBIX

A)dx — 3y +5=0u —2x + 15y +2 =20
B)6x +4y —35=0u3x+ 2y +2 =0
B)4x -3y +5=0u2x—-6y+2 =20
Nx—-—3y+5=0u3x+6y+2=0
13. A, B, C — paznuuHble KBaJpaTHbIE MAaTPUIIBI OJTHOTO MOPsAKA. YKAKUTE CBOMCTBA onepanuii
HaJ 3TUMHU MaTpULlaMU
A) AB = BA
b) A+B=B+A
B)  A+B)+C=A+(B+0)
IN(A+B)C=AC+BC
14. Yxaxure TOUKY WIM TOYKH, IPUHAIEKAIINE INIOCKOCTH, 3aJaHHOW ypaBHEHUEM
X-y+2z-7=20
A)(3,-2,1)
b) (4,1, 2)
B) (-1, 2,0)
D231 Loox=1 y 742
15. KoopmHAaThI TOUKH nepecedenns npsmoit 11~ "=~ ="~
o 1 -1

C IINIOCKOCTBIO

Il: 2x —y — 3z + 4 = 0 paBHBI
A) (1;4,-6)

B) (1;3;2)

B) (1,-6;4)

Yemanosume coomeememesue Meofcdy J1e6blM U npasobim cm0ﬂ6uaﬂ4u.
16. YcraHoBUTE COOTBETCTBHUE MCKAY BEKTOpaMH U UX B3aMMHBIM PACIIOJIOKCHUEM

1 a= (=2,1, - 3): b— (6, -3, 9) A) Bextopsl a u DronnuneapHbI
— — B) Bekropel a u DreprieHmuKyIspHbI
o a=(0,2,-1); b=(0,-1,-2) B) Bekropsl aub cosmagaror
17. YcranoBuTe COOTBETCTBUE MEKIY PYHKIMEH U 3HAUCHUEM €€ MPOU3BOJAHOM B TOUKe X=1
IV A 1
X)=X"-Inx
1y 5 4
2 yx)=x3+Inx B) 2
1 N o5
3
3 X)=X + _
Y09 =+ -

4 yx)=2x>-x
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18. VYcraHOBUTE COOTBETCTBHE MEXAY YypaBHEHHEM IMPSIMONM M THUIIOM, KOTOPOMY OHO

COOTBETCTBYET
X y A)  VYpaBHeHHE IPSIMON «B OTpE3Kax»
1 ——==1 b)  VYpaBHeHue npsmMoi ¢ yrioBeIM
2 1 k03 purrenToM
X B) OOmiee ypaBHeHHE psMOT
2 y= g -1 I') KanoHudeckoe ypaBHCHUE

3 /x-10y-8=0
19. YcTaHoBUTE COOTBETCTBHE MEXy YPABHEHHUEM KPUBOH U €€ TUIIOM

1 24 y2 _16 A)  OKpYXHOCTH
b)  smnunc
2

2 B) mapaGona
2 X_4Ly =1 ') runepbona
16 25
3y =4x
20. YcTaHOBUTE COOTBETCTBHE MEXTY ITPEIEIIOM ITOCIIEAOBATEILHOCTH U €T0 3HAYEHHEM
. 2 A) 155
3
oo 20 +N+D B) o
2 |imn2+7n+2 D s

2

oo 5N +n+9

3 lim n®+3n°+4
2

oo N +4n45

Hanuwume nponyujeHnoe Cjlo60 uiu 4ucio.

21. Eciii COOTBETCTBYIONIHE YJIEMEHTHI IBYX CTPOK (CTOJIOIIOB) OMIPEICITHTEIS
MIPOTOPLIMOHANIBHEI, TO OMPEETUTENh

22. JleiicTBUTENBbHAS YaCTh KOMIUIEKCHOTO uncina (2 + 1)(3 — 2i) paBHa

23. CxaApHOE IPOU3BEIEHUE BEKTOPOB A = { -1; 3;1} u b= { 1.-4; 2} PaBHO

24. Ecmu xo u yo SBIAIOTCS PEHICHWEM CHCTEMBl JIMHEHHBIX anreOpandecKux ypaBHEHHN

2x—4y =0
x+y="7
25. Yrnosoit ko3¢ durment npsmoii 7x-10y-8=0 paBeH (0TBET NpeACTaBUTh B BUE ACCATUUHOM
podu)

, TO UX pa3HOCTh X, — ), paBHa

. . X+2 y z-3
26. Octperit yron (B rpagycax) MEXIy MpsSMOn == U IUIOCKOCTBIO 2X+2Z—7=0
3 0 -1
paBeH

6|(cosﬂ +isin® \I

27. Moyib KOMIUIEKCHOTO YHCITa 8 8 ' paBeH
2] cos L +1SIn L

| 12 12

\
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28. Touka P (—1;2; 3) npunaanexxut miockoctu 2x — 4y + Cz — 5 = 0. Torna kosdurment
C paBen
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A=

29. TIpousBoaHas BTOpOF(EOpHI[Ka bynkuun: Y = X% - Inx , BTOuke X =1 paBHa

-1 0 B=(1 -1
30. JlaHbl MATPUIIBL 3 - 2 1| Marpuuna C=AB. Torna snemeHT

1 3 0

C21 paBeH
(4 3 2)
31. Panr marpuiisl A=|| 8 6 4 | paBeH
{12 9 6 J

32. TIpemen lim tgox
x>0 gresin X

33. Yncio Todek 3KkcTpeMyMa (GYHKIMH Y = x° +3x PaBHO

paBeH

Kroun
1. b
2. A
3. b
4, b
5. B
6. r
7. b
8. A
9. A
10. | A
11. | Ab
12. | Ab
13. | BB,
14. | b
15. | B
16. | 1A.2b
17. | 1A,2B,3B.4I"
18. | 1A,2B,3B
19. | 1A,2B,3B
20. | 15,2A,3B
21. |0
22. |8
23. | -11
24. |1
25. | 0,7
26. | 45
27. |2
28. |5
29. |3
30. |17
31 |1
32. |5
33. |2
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NOUAWN

10.
11.

12.

13.

14.
15.

16.

17.

18.
19.

20.

21.

22.

23.
24,

25.

26.

BOHPOCLI IJIdA JK3aMEHa

Marpuiisl. Buasl Mmatpuil. JlelicTBus HaJ MaTpuilaMy. DJIEMEHTapHbIE IPeoOpa3oBaHUs
HaJl MaTpULAMHU.

OCHOBHBIE NTOHATHS U CBOMCTBA ONpeeIUTeNIeH. Borunciienue onpenenurenei.
Onpenenureny BHICHIMX HOPSAKOB U UX BBIUUCIICHUE.

Ooparnas marpuna. HaxoxeHue o0paTHONH MaTpHUIbL.

Panr maTpuus!.

Cucrembl THHEHHBIX anredpandeckux ypaBHeHUNH. OCHOBHBIE TIOHATHS U ONIPECTICHUSI.
Metoasl Kpamepa u oOpaTHOM MaTpUIlbl PEIICHUs CUCTEM JIHMHEMHBIX anreOpanyecKux
YpaBHEHUU.

Pewrenne cucreM nuHENHbIX ypaBHEeHUH MeTonoM ["aycca. MeTos MoiaHOro NCKI0YeHus
nepemeHHbIX JKopaano-I'aycca.

HccnenoBanue cuctemsl Ha coBMecTHOCTh. Teopema Kponekepa-Kanemnu.

OnHOpOIHBIE CUCTEMBI IMHENHBIX YpaBHEHUH. DyH1aMeHTaIbHAsI CUCTEMA PEILICHU.
KomrmnekcHbie uncna. Anredbpandeckasi, TPUTOHOMETpUYECKas U MoKa3aTellbHas Gopma
KOMILIEKCHOTO YHCJIA.

'eomerpuueckass MHTEpHpeTalusi KOMIUIEKCHBIX 4Mceln. Moayab M apryMeHT
KOMILUIEKCHOTO YHCJIA.

JleiicTBUSI HaJ KOMIUIEKCHBIMM YHCJIaMU B ajJreOpanyueckoi, TPUTOHOMETPUUECKON U
MoKa3areinbHOU (opMme.

®opmyna Myaspa. 13Biieuenue KOpHA N-i CTENEHN U3 KOMIUIEKCHOT'O YHCIIA.
MHorounensl u ero aenurenu. KopHu MHorouwieHa. PaznoxeHne MHoOrouieHa Ha
MHoxkutenu. Cxema ['opuepa. Teopema be3y. OcHoBHas Teopema ainreopsl.

OcHoBHbIE TIOHATHUS CBOOOJHOTO BeKTOopa. JIMHeWHbIe omepaluu HaJ BEKTOpaMU B
KoopauHaTHOH ¢opme. basuc B TpexmMepHOM mpocTpaHCTBe. PasznokeHue BeKTopa IO
OpTaM.

CkansipHOE TPOM3BEJEHHE IBYX BEKTOPOB M €ro CBOMCTBA. BBIUMCIIEHHME CKaISIPHOTO
MIPOU3BECHUSI BEKTOPOB B KOOPAWHATHOH (opme.

[IpriioskeHns CKaasIpHOTO MPOU3BEICHUS.

BexTopHOE npou3BeNEeHUE IBYX BEKTOPOB M €r0 CBONCTBA. BhIuMClIEHHE BEKTOPHOTO
MIPOU3BECHUS BEKTOPOB B KOOPAWHATHOH (opme.

I'eomeTprueckuil  CMBICI  BEKTOPHOrOo Ipou3BeAcHus. [IpuiokeHuss BEKTOPHOIO
IIPOU3BEICHUS.

CMenianHOe NPOU3BEACHUE TPEX BEKTOPOB U €0 CBOWMCTBA. BBIUMCIIEHNE CMEIIAHHOTO
MIPOU3BECHUS BEKTOPOB B KOOPAWHATHOH (opme.

I'eomeTpruecKkuil CMBICI CMEIIAHHOTO Npou3BeAcHus. [IpuiiokeHus: CMeIIaHHOro
IIPOU3BEICHUS.

Cucremsl koopanHaT. OCHOBHBIE 3a/1aul aHATUTUYECKOM T€OMETPUH Ha IJIOCKOCTH.

Jlunuun mepBoro mopsigka. OOmee ypaBHeHue mnpsMon. HccnmemoBanue 001Iero
YpaBHEHUs MPSIMOM.

Paznuunble BUABI ypaBHEHMs MPSMOM Ha TJIOCKOCTHU: YpaBHEHHE MPSMON C YIIOBBIM
koa¢pdunreHToM. YpaBHEHUE NPSAMOM, MPOXOIAIIed depe3 AaHHYI0 TOYKY B JaHHOM
HaIpaBJIeHUU. Y paBHEHUE ITyUKa MPSMBIX, IPOXOISAIINX Yepe3 JaHHYIO TOUKY.
VYpaBHEHHE TPSAMOW, NPOXOIAIIEH 4Yepe3 JBE JAaHHBIE TOYKHU. YPaBHEHUE MNPSIMOM,
MIPOXOAAIIEH Yepe3 JAHHYI0 TOYKY MMapauIeIbHO HAIPABIISIOMEMY BEKTOPY. Y paBHEHHUE
MIPSIMOM, MTPOXOALIEH Yepe3 AAHHYIO0 TOUKY NMEPHEHIUKYISIPHO HOPMAJIbHOMY BEKTODY.
HopmanbHoe ypaBHEHME IPSAMOIA.
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27. BzauMHOE  pacmonokeHHe  JABYX  HpsIMbIX.  YCIOBUS  MApaJICIbBHOCTH U
NEPIEHIUKYJIIPHOCTH JBYX MPSIMBIX, TAHTEHC YIJIa MEXAY ABYMs NpsAMbIMH. PaccrosiHue
1 OTKJIOHEHHE OT TOYKH J10 IPSIMOIA.

28. Kpussie BTOporo nopsaka. OKpyHOCTb. DIUIUIIC.

29. Kpussie BTOporo nopsjaka. ['unepboua.

30. Kpussie BToporo nopsaka. [Tapadosna.

31. Tlmockocth B mpoctpancTBe. ObIIee ypaBHEHHE TNIOCKOCTH. HermonHbie 001ue ypaBHeHUS
IJIOCKOCTH.

32. Paznuunble BUIbI YPABHEHUS TUIOCKOCTH B TIPOCTPAHCTBE: YPABHEHUE TUIOCKOCTH, TIPOXOISIICH
yepe3 JaHHYI0 TOUKY, NEPIEHANKYJIIPHO HOPMAJIBHOMY BEKTOPY. Y paBHEHHE INIOCKOCTH,
IIPOXOAAIIEH Yepe3 TPU JIaHHbIE TOUYKU. Y paBHEHHE IUIOCKOCTH B OTPE3KaX Ha OCSX.

33. HopmanbsHoe ypaBHeHHE MIIOCKOCTH. OTKIOHEHHE U PACCTOSIHIE OT TOYKH JI0 TFIOCKOCTH.

34. BzauMHOE pacmoiOX)EeHUEe JBYX IUIOCKOCTCH. YCIOBHS  MapaJJICIbBHOCTH U
MEPIEHIUKYISIPHOCTH JIBYX IJIOCKOCTENW. YTOJI MEXKAY ABYMS IFIOCKOCTSIMU.

35. Ilpsimast B mpoctpaHcTBe. PasmdHble BUIbI ypaBHEHUsI IPSIMOM B MpocTpaHcTBe: KaHoHueckre
ypaBHEHHUs NPAMOI. YpaBHEHHE NPIMOM, IPOXOASIIEH yepe3 ABe JaHHbIe ToukU. O0mmue
ypaBHeHUs nipsiMoid. [TapameTpudeckue ypaBHEHUs IPSAMOA.

36. BzanMHOe pacmonoxeHue ABYX MPSIMBIX B MPOCTPAHCTBE. Y CIOBUS MapajlieIbHOCTH U
NEPIEHAUKYIISIPHOCTH ABYX MPSAMBIX. Y TOJI MEXKY IBYMsI IPSIMBIMU.

37. BzauMHOE pacloONOKEHHE TPSAMONM U IJIOCKOCTH B  TMPOCTPAHCTBE. Y CIOBHS
NapajuIeIbHOCTU U NMEPHEHAUKYIISIPHOCTH MPSIMON U IJIOCKOCTU. YTOJ MEXAY NPAMOH U
IJIOCKOCTBI0. Touka npeceyeHus: NpsMOM U TIIOCKOCTH.

38. N-mepHOe BEKTOpPHOE MPOCTPAaHCTBO. JIMHEHHBIE omepay HaJl N-MEPHBIMH BEKTOPaMHU.
JIuneitHoe npocTpaHCcTBO. JIMHENHHAs 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOPOB.

39. Pa3mepHOCTh M 0a3Huc BEKTOPHOTO MpOCTpaHCTBA. KOOpaMHATEI BEKTOpa OTHOCHUTEIHHO
6asuca. [lepexoa k HOBoMY Oa3ucy.

40. Jluneiinpnii omepatop u ero Marpuna. JleiicTBusi Haj JTHMHEHHBIMH OIEpPaTOPAMHU.
CobcTBEeHHBIE UnCIa U COOCTBEHHBIE BEKTOPHI JINHEHHOTO ONIEPATOPA.

4. METOAUYECKHUE MATEPHUAJIBL, OITPEAEJAIOIUE TPOLE/YPbI
OLIEHUBAHMS 3HAHU, YMEHUM, HABBIKOB 1 (MJIN) ONBITA
NAEATEJBHOCTH
Texkymmi KOHTPOJIb

Onpoc Kak CpeAcTBO TEKYIIEro KOHTPOJS MPOBOAMTCA B (hOpME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IEHT OTBEUaeT Ha MOCTAaBJIEHHBII BOIIPOC cpa3y, BpeMsl Ha MOATOTOBKY K OTBETY
HE IPEJOCTaBIISAETCS.

[IpakTuueckue 3agaHusl KaK CPEJCTBO TEKYILErO0 KOHTPOJIS MPOBOJATCS B MUCHMEHHOM
dbopme. CTyneHTy BbIaeTCA 3a/laHue U npeaocTanisiercs 10 MUHYT JUTsl TOATOTOBKHU K OTBETY.

IIpomexyTouHas aTTecTaums
3ader MpPOBOAMTCS MYTEM MOABEACHUS UTOTOB IO PE3yJbTaTaM TEKYILIEro KOHTPOJS U
pe3ysibTaTaM BBINIOJHEHUS! pacueTHo-rpaduueckoil padoTsl. Ecnm cTyaeHT He copaBuics ¢
4acThbl0 3aJaHMM TEKYIIEro KOHTPOJS, €My MpPelOCTaBIISIeTCS BO3MOXHOCTh CAAaTh 3adeT Ha
HUTOTOBOM KOHTPOJILHOM MEpOMPHUATHU B (JOPME OTBETOB Ha BOIPOCHI K 3a4€Ty I TECTOBBIX
3amannil K 3auety. @opmy 3auera BbIOWpaeT mpenoaaBarenb. Ecnu 3aueT mpoBoauTcs B hopme
OTBETOB Ha BOIPOCHI, CTYACHTY MNpeJlaracTcss OAWH WM HECKOJIBKO BOIPOCOB M3 IEPEUHS
BOIIPOCOB K 3a4eTy. BpeMs Ha OArOTOBKY K OTBETY HE IIPEOCTaBIISETCS.
DK3aMeH IpOBOJIUTCA B ycTHOU (popme. 13 sKk3aMeHAIIMOHHBIX BONPOCOB COCTABIIAETCS
30 »k3aMeHalMOHHBIX OuieToB. Kaxaplii OWJIET COCTOMT W3 Tpex BOMpPOCOB. KomruiekT
9K3aMEHAIIMOHHBIX OHIIETOB MPEJCTaBICH B y4eOHO-METOJIUYECKOM KOMIUIEKCE IUCIUTUIHHEIL.
Ha moaroToBky k 0TBETYy CTyAEHTY npenocrasisieTcs: 20 MUHYT.
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