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1.1'[epequb IJIAHUPYEMBIX PE3YyJAbTATOB Oﬁy‘leHHﬂ o JTMCIUIIJIMHE, COOTHECCHHBIX C
IVIAHUPYEMBIMMU pE3yJIbTaTaMU OCBOCHHUS IMPOrpaMMbl

Huctmmumaa  b1.0.05  Beicmias maremaruka obOecrneunBaeTr  (GOpMHpPOBAaHUE Y

oOy4Jarommxcs cneayrnmx mpodeccuoHanbHbIX KOMITETCHIIUNA:

OT®/T® Kon Haunmeno Kon HaunmenoBa Oo0pa3zoBaTenbHbIN
" KOMIIeTe | BaHHe HHIHKATOpA HHe pe3yJbTart
PEKBU3HUT HIUH | KOMIIETEH | JIOCTHKEHHUS | MHANKATOpPA
bl IIC 107071 KOMIIETEHIIH | JOCTHKEeHUSA
)7 KOMIIeTeHIH
(npu o
i
Hau4uu)
OIIK OC | Crmocoben | OIIK OC-1.1 | 3naer OIIK OC-1.1 3-1
-1 OCYIIIECTB OCHOBBI
3Haer OCHOBBI TEOpUH
JSATh TEOpUHn .
BEPOSITHOCTEH u
00paboTk BEPOSTHOCTE p .
o MaTeMaTHYECKOW CTATUCTHKH
yu nu
CTaTHCTUY MaTeMaTH4eC
CCKUH KoHu OIIK OC-1.1 ¥-1
aHaN3 CTaTHCTUKH
JAHHBIX, YMeT npuMeHSITh OCHOBBI
HE0OX0/IH TEOPUHU BEPOSTHOCTEH U
MBIX JUTS MaTeMaTHYeCKON CTaTUCTUKU
pelieHus
MOCTaBIe
HHBIX OIIK OC-1.2 | YMmeer OIIK OC-1.2 3-1
SKOHOMHY oOpabatbIBaT
3HaeT crocoOb! 00paboTKH
ECKHUX b 3
CTaTUCTUYECKON MH(DOPMALIHIO
3ajad. CTaTHCTUYECK
y10 Y TIOJTyYEHUS CTATUCTUICCKU
000CHOBaHHBIX BBIBO/IO,
uHpOpMaLu .
o OCYIIECTBIICHUS HATJISITHOMN
BU3YaJIM3al[UH TaHHBIX
MoJTy4aTh
CTaTHCTHYECK | QITK OC-1.2 V-1
u
o6ocHoBanH | YMEET 00pabaThIBaTh
bl BHIBOJIBI CTaTHUCTUYECKYIO
2
OCYILECTBIIST nH(GOPMaLIMIO U TIOJy4YaTh
b HArAAHyo | CTATHCTHUECKH 000CHOBaHHBIE
Bu3yanuzaiy | BPIBOBL, OCYIICCTBIIATH
O TAHHBIX HATJISITHYIO BH3Yyalu3allnio
TTAHHBIX
A/02.6 [TKo OC | Cnocoben | I1Ko OC 3HaeT [TKo OC III-1.1. 3-1. 3Haer
[Iposenen | II-1 ucronpzo | HI-1.1 TEOPETUYECK | TeOpPETHIECKHE OCHOBBI
ne BaTh 1€ OCHOBBI MeTo0B au((EepPEHIHATLHOTO
aHAIUTHYE METOJIOB
METO/IbI Y MHTETPaJIbHOTO UCYUCIICHUS
CKOro muddepeHu .
MaTeMaTu (GYHKIUU OJTHOW U HECKOJIBKHUX
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JTamna YECKOTO QIBHOTO U MEPEMEHHBIX
OKCIICPTHU3 aHajn3a HHTETPAJIbHO
bl IS ro [TIKo OC MI-1.1. V-1. Vmeer
WHBECTHIIN HCYHUCIICHHS
perieHus MIPUMEHSTH TEOPETUICCKIEC
OHHOTI'O byHKIIH
TIPUKJIATH . HOBBI MCTOJIOB
MPOEKTa puidtan OJIHOU 1 OCHO eroao
BIX 337124 Heckonpkux | AMddepeHmansHoro u

IIEPEMEHHBIX | HHTErPATBLHOTO UCYUCIICHUS
(GYHKIUU OJTHOW U HECKOJIBKHUX

IIEPEMEHHBIX
ITKo OC 3Haer IIKo OC II-1.2. 3-1. 3naer
1I-1.2 OCHOBBI OCHOBBI TEOPUU PALOB
TEOPUU
PAROB ITKo OC II-1.2. V-1. Ymeer
IIPUMEHATH OCHOBBI TEOPUU
pAIOB

2. O0beM 1 MecTO JUCHMILIUHBI B cTpykType OII BO

0O0neM TUCHUILIMHBI
OO61ast TpyA0eMKOCTh IUCHUIUTMHEI cocTaBisieT 10 3aueTHBIX equHuUIlb! /360 akajeM. 4acoB.
s ounoti popmul 0Oyuenus:

KonTakTHas pabora oOyuaroniuxcs ¢ mpernojaBaTesieM MO BuAaM y4eOHBIX 3aHsATHil: 144 ak. yac Ha
KOHTAKTHYIO paboTy ¢ mpemnojaBaTteneM, u3 Hux 70 ak.dyac Ha JIeKIuH, 4 aK. yaca Ha KOHCyJIbTauuoo u 70
aK.4yac Ha mpakTuueckue 3aHatus. 180 ak. yac Ha CaMOCTOSTENbHYIO Pa0OTy 00yUaIOIUXCA.

s ouno-3aounou ghopmol 06yuenus:

KonTakTHas paboTa oOywarommxcsi ¢ mpemnojaBaTesieM MO BUAaM Y4eOHBIX 3aHATUN: 78 ak. yac Ha
KOHTAKTHYIO paboTy C mpemnojaBaTesieM, U3 HUX 36 ak.dyac Ha JIEKIMH, 6 aK. 4aca Ha KOHCYJbTaIHio U 36
aK.yac Ha IpaKTHYECKHe 3aHATUA. 246 aK. yac Ha CaMOCTOSTENIbHYIO Pa0OTy 00yUarOIUXCs.

b1.0.05 «Beicmias maremaruka» peanusyercsa B 1-m um 2-m cemectpax l-ro kypca. IIpenonaBanue
JTMCLUUIUIMHBL «BbIcIIas MaTeMaTHKa» OMMpAaeTcs Ha IIKOJIbHBIE Kypchl «Alnredpa W Hayala aHalu3ay U
«I"eomeTpus».
Hacrosimas TuciMIIMHa OTHOCUTCS K IMKITY JUCLUIUIMH 00s3aTelbHON 4yacTu, oOecneuuBaromien
MOJrOTOBKY OakanaBpoB 1o HampasiaeHuo 38.03.01 Dxonomuka, npoduib « THBECTULIMOHHBINA OU3HEC).
3HaHUS CTYICHTOB, MOJIyY€HHBIE B pe3yJbTaTe OCBOCHHS AMCHUILIUHBI, OyAyT HENOCpPEACTBEHHO
BocTpeOOBaHbl B Kypcax: «Teopus BEpOSTHOCTEH M MaTeMaTHuYecKash CTaTHCTHUKa», «KOHOMETPUKa»,
«OKOHOMHYECKHH aHAIIN3», & TAKXKE B IPYTUX TUCHMUILIMHAX MPO(ECCHOHATFHON OATOTOBKY SKOHOMHUCTA.






3.2. CoaepxaHue NUCHUTLIMHBI

3. Copepxxanue ¥ CTPYKTYpPa JMCUMILIHHBI (MOLYJIs1)

3.1. CtpykTypa JUCHHUILTAHBI (MOTYJIsS)
Ounas gpopma obyuenus

Neni/m | HanmenoBanue O0beM TUCHMILIMHBI, aK.YaC dopma
TeM U (WJIN) BCEI'O KonTakTHas padora o0y4yarommxcs CamocrosiTeibHAs TeKyLlero
pa3nesioB ¢ MpenoaaBaTesieM 1o BUaaM y4eOHbIX 3aHATHI padora KOHTPOJIsA
Ilepuoa TeopeTH4yecKoro o0yueHust IMepuon ycIeBaeMoCTH,
MPOMEKYTOYHOM MPOMEKYTOYHOM
arTecTalnu arTecTalnu
(ceccun)
3ausTus 3auaTus HUK KCP | K9 Kar | K | CPkp | CP3x Cp
JIEKIIMOHHOT' 0 CEeMHHAaPCKOro TK | 0
THIIA TUIA H
JI BJ JIP 113 T
p
0
J
b
Tema 1. | MaTpuis! n 28 4 0 0 4 0 0 0 0 0 0 20 TectupoBanue
OINpEACIUTENN
Tema 2. | Cucremsl KonTponbnas
JTMHCHHBIX 28 4 0 0 4 0 0 0 0 0 0 20 | padora
anreOpanvaecKux
YPaBHEHUM.
Tewma 3. | JIuneitHoe [InceMenHbIM
IIPOrpaMMHUpPOBa 33 2 0 0 2 0 0 0 0 0 29 orpoc
HUe
Tema 4. | BektopHble TectupoBanue
MPOCTPaHCTBA. 28 4 0 0 4 0 0 0 0 0 0 20
Hauana




BEKTOPHOM
anreOpbl

Tema 5. | KomiuiekcHble 33 ) ) 0 29 Kontponbnas
quclia pabora

Tema 6. | DnemeHTHI KonTponbHas
AHAJTUTUIECKOMN 28 4 4 0 20 paborta
reOMETPHUH

[TpomexyTouHas ) 3auer ¢ OLEeHKOI

aTTecTanus

Hroro B 1 —M cemectpe 180 20 20 0 138

Tema 7. | Auddepenunan KonrpomnsHas
bHOE pabora
UCUHCIICHUE 26 10 10 0 6
GyHKIMHA OHOM
[IEPEMEHHOM.

Tewma 8. [TucbMeHHbIM
Hurerpansnoe 32 12 12 0 3 o1poc,
UCUHCTICHHE KOHTPOJIbHAS

pabota

Tema 9. | Inddepenman TectupoBanue,
BHOE KOHTPOJIbHAS
UCUHCTICHHE 37 12 10 0 10 pabota
byHKIIUN
HECKOJIbKUX
IIepEMEHHBIX

nga Teopust psIoB 22 6 8 0 8 Tecrupoparine

Tema ONEeMEHTHI KonTponbHas

11 TEeOpuun 30 10 10 0 10 pabota
muddepeHmab
HbIX YPAaBHEHUH

IIpomexxyTounas 38 0 0 36 0 OKk3aMeH

aTTecTauus

Wroro Bo 2 —M cemectpe 50 50 36 42




Hroro 360 | 70 0 0 70 0 0 2 36 0 0 180
Ouno-3a0unas popma 06yuenus
Nen/m | HaumeHnoBaHue O0beM IMCHMIIMHBI, AK.YAC ®opma
TeM U (HJIH) BCEI'O KonTakTHas padora o0y4arwommxcs CamocTosiTesbHAs TeKYILIero
pas3ziesoB C IpenoaaBaTe/ieM M0 BUAAM Y4eOHbIX 3aHATHH padora KOHTPOJIA
Ilepuox TeopeTuveckoro od0y4eHust Ilepuona ycneBaeMocCTH,
NMPOMEKYTOUYHOM NPOMEKYTOYHOMI
aTTecTaluu aTTecTaluu
(ceccus)
3ausaTus 3ansTus UK KCP | KD Kar | K | CPkp | CP3x Cp
JIEKIIHOHHOT' 0 CeMHMHAPCKOro TK | 0
THIIA THIIA H
JI BJI JIP 113 T
Y
0
a
b
Tema 1. | Matpuue! n 23 4 0 0 4 0 0 0 0 0 0 15 TectupoBanue
olnpeaeNuTeNn
Tema 2. | Cucremsl KonTponbHas
JTHHCHHBIX 23 4 0 0 4 0 0 0 0 0 0 |5 | paoora
anredpanvdecKux
YPAaBHEHUM.
Tema 3. | JIuneitnoe NunuBunyansHOE
MPOrpaMMHUpOBa 24 4 0 0 4 0 0 0 0 0 16 3a7laHue
HUE
[TIpoMexxyTouHas ) ) 3a4eT ¢ OIEHKOM
aTTecTanus
Htoro B 1 —M cemectpe 72 12 0 0 12 0 0 2 0 0 0 46
Tema 4. | BektopHble TectupoBanue
MPOCTPaHCTBA. 35 3 0 0 2 0 0 0 0 0 0 30
Hauana




BEKTOPHOM
anreOpbl

Tema 5. | KomiuiekcHble 43 1 0 0 ) 0 0 40 Kontponbnas
quclia pabora

Tema 6. | DnemeHTHI KonTponbHas
AHAJTUTUIECKOMN 35 3 0 0 2 0 0 30 paborta
reOMETPHUH

Tema 7. | Iuddepennman KontponbHas
BHOE pabota
VCYHCIICHHE 65 5 0 0 6 0 0 54
(byHKIMU OHON
IEPEMEHHOI.

[TpomesxyTouHas ) 0 0 0 0 0 0 3aueT ¢ OLEHKOMI

arTecTauus

Htoro Bo 2 —M cemecTpe 180 12 0 0 12 0 154

Tewma 8. [TucbMeHHbIM
Hurerpansnoe 24 4 0 0 4 0 0 16 o1poc,
UCUUCIICHUE KOHTPOJIbHAs

pabota

Tema 9. | Inddepenman TectupoBanue,
BHOE KOHTPOJIbHAS
UCUUCIICHHUE 14 ) 0 0 ) 0 0 10 pabota
byHKIIUN
HECKOJIbKUX
IIepEMEHHBIX

nga Teopust psIoB 15 3 0 0 2 0 0 1o | Tecrnposaime

Tema ONEeMEHTHI KonTponbHas

11 TEeOpuun 17 3 0 0 4 0 0 10 pabota
muddepeHmab
HbIX YPAaBHEHUH

IIpomexxyTounas 38 0 0 0 0 0 36 0 OKk3aMeH

arTecTauus

Htoro Bo 3 —M cemectpe 108 12 0 0 12 0 36 46
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Hroro 360 36 0 0 36 0 0 6 36 0 0 246

Hcnonvzyemvie cokpaujenus:

JI — nexuum - 3aHATHSA, IPEAYCMaTPUBAIOIIUE IPEUMYIIECTBEHHYIO Iepeady y4eOHOH HHpOpMaly 00ydaromuMcs IearorndyecKuMy pabOTHUKAMHU OpraHU3alMy U (MJIM) JIMLAMHU,
MIPUBIIEKAEMbIMU OPTaHU3aNNEH K peanu3anny 00pa3oBaTeNbHBIX IPOrPAMM HA HHBIX YCIOBHSAX, ).

BJI — Buneo nekmuu.

JIP — maGopaTtopHbie pabOTEI.

[13 — mpakTHyeckue 3aHATHs (32 HCKIIOYCHUEM J1a00paTOPHEIX padoT).

UK — unanBUya bHbIE KOHCYJIBTALUH.

KCP — KOHTpOJIb CaMOCTOSATENBHOM PadOTHI

KD — xoHCynbpTaIINN TTEpe]] SK3aMEHOM

KaTTok — KOHTaKkTHas paboTa Ha aTTECTAlMIO B IEPHOA IK3aMEHAIMOHHBIX CECCHI

CPxp — camocTosiTenpHas paboTa Ha IOATOTOBKY KypCOBOH pabOTH/ KypCOBOTO ITPOEKTA.

CPaxk — camocTosiTensHast paboTa Ha MOATOTOBKY K 9K3aMEHY.

CP — camocTosTenbHast padoTa B ceMecTpe Ha IOATOTOBKY K Y4€OHBIM 3aHATHSIM.
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3.2. ConepxaHue JMCUMILTUHBI

Tema 1. Matpuus! u onpeaenurenu. OIIK OC -1.1.
Martpuirel u onepanuu Haa HUMH. OnpenenuTend 1 ux cBoictBa. OOpaTHas MaTpuIia.

Tema 2. Cucrembl JJUHeHBIX ajreopandeckux ypasaenuii. OIIK OC -1.1.
@opmynsl Kpamepa. Panr marpunsl. MccnenoBanue cuCTeM JIMHEMHBIX YpPaBHEHHM.
Pemenue cucrtem JIMHEHHBIX YpaBHEHUM MeToI0M [aycca.

Tema 3. J/Iuneiinoe nporpammuposanue. OIIK OC -1.1.
3amaun  JIMHEHHOTO mporpamMMmupoBaHus. ['padudeckuwii MeTox pemieHHs 3agad
JMHEHHOTrO IPOrPaMMHUPOBAHUS.

Tema 4. BekTopHnbie npocrpancrBa. Hauana sexkropuoii. OIIK OC -1.2.
JIBymepHOE, TPEXMEPHOE, MHOIOMEPHOE IPOCTPaHCTBO. JIMHENHBIE omnepanuu Haj
BeKkTOpaMu. CKalsIpHOE NIPOU3BEIEHUE BEKTOPOB. BEKTOpHOE MpOU3BEICHUE BEKTOPOB.

Tema 5. Kommiekcubie unciaa. OIIK OC -1.2.
AnreOpanueckas U TpUTOHOMETpHUYecKass (popMbl KOMIUIEKCHOTO uucia. JlefcTBus ¢
KOMILIEKCHBIMH YHCJIaMu. PerieHne ypaBHeHH ¢ KOMIUIEKCHBIMH KOPHSIMH.

Tema 6. dnnemenTsl ananuTuyeckoid reomerpun. OIIK OC -1.2.

Pasnuunple BB ypaBHEHUs TPSIMON Ha TIUIOCKOCTH (00IIee; «B OTpE3Kax»;
MPOXOJAIICH yepe3 JABe JaHHbIE TOYKH; C YIJIOBBIM KO3(h(UIMEHTOM; MPOXOAAIIeH depes
JTAaHHYIO TOYKY B JJAaHHOM HaIlpaBJICHUH). Y paBHEHUE TUIOCKOCTH B IPOCTPAHCTBE. Y paBHEHUS
MPSIMOI B TIpocTpaHCTBe (00111e, KAHOHUYECKHE, TTapaMETPUIECKUE).

Tema 7. Inddepennuanbuoe ncuuciaenue pyuxkuuu oanoii nepemennoi. [IKo OC
II-1.1.

Oyukuuu. [Ipegen. HempepblBHOCTE (QYHKIMH, KilacCHU(PHUKAIMS TOUYEK pa3pbIBa.
Acumnrorel  rpaduka  ¢yskmuu. [IpomsBomnas  ¢yHkimH.  OCHOBHBIE  TEOpPEMBI
nuddepeHIaIbHOTO HCUnCeHne (DYHKIIMU OJHOW TepeMeHHOoH. [Ipou3BoaHas ClOXKHOM
¢ynkuuu. [IpousBoHbIe BRICIIMX TOPSIKOB. [lonHOe nccnenqoBanue GyHKINN U TOCTPOCHUE
rpaduKoB. DIaCTUIHOCTH (PYHKITHH.

Tema 8. Unuterpansnoe ucuuciaenue. [IKo OC III-1.1.

Heonpenenéunuslii MHTErpaj, €ro CBOMCTBA, METOJAbl BBIYHMCICHUS HEONPEICIIEHHBIX
uHTerpanoB. OnpenenéHHbIdA HHTErpall, €ro CBONCTBA W BBIYMCICHHUE. METOIbl 3aMEHBI
[IEPEMEHHOM M II0 4YacTsAM B OINPEAEICHHOM HHTerpane. lIpuiioxkeHus onpenesnéHHoro
MHTerpaJia K 3aJladaM reOMEeTpUH U SKOHOMUKH. HecoOcTBeHHbIE HHTETrpaIbl.

Tema 9. IuddepenuunanbHoe ucHucjieHue (PYHKIMH HECKOJbKHUX IepeMeHHbIX.
ITKo OC III-1.1.

Omnpenenenne GyHKIUM  HECKOJIBKMX  mepeMeHHbIX. [lpumepsl. Ilpemen wu
HenpepbIBHOCTH (.H.. CBOMCTBAa HenpepbIBHBIX (PyHKIMI. YacTHOE U MOJTHOE MpUpalieHne
¢byukiun. YacTHble mpousBogHble (.H.M. ['pagueHT W NpoM3BOAHAS MO HAIPABICHUIO.
Yactuplii u monuelidi aupdepenuuman ¢.H1. I[lpumenenune mnomnnoro auddepenunnana x
MPUOJIMYKEHHOMY BBIYHCIICHUIO (QYHKIMH. YacTHBIE Tpou3BOAHBIC U AU (HEepEHIINAITBI BBICIITHX
nopsiikoB. Teopema o mopsake auddepeHIupoBaHHS B CMEIIAHHBIX MPOU3BOIHBIX.

JlokabHBIN B YCIOBHBINA SKCTPEeMyM (.H.II..
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Tema 10. Teopus psapgos. IIKo OC I11-1.2.

Yucnosele psasl. HeoOXoauMblii NMpU3HAK CXOJUMOCTH YHCIIOBBIX PsOB. Psaabl ¢
MTOJIOKUTENBHBIMA WICHaMH. JlOCTaTOYHBIE NMPU3HAKKA CXOAMMOCTH. lIpu3HaKu cpaBHEHHS.
3nakouepenyromuecs paasl. [Ipusnak JleitOnuna. 3HakonepeMeHHbIe psijibl. AGCONIOTHAS U
yCIIOBHasi cXOAUMOCTH. DyHKIMOHANbHbBIE psaabl. O0nacTb cxoauMocTH. CTENneHHbIe PsIIbL.
Teopema AOens. HutepBan u paauyc cxogumocTH. Psapr Teitmopa u MakiopeHa.
[IpunoskeHns: CTENEHHBIX PAJOB K MNPUOIMKEHHOMY BBIYMCICHUIO 3HA4Y€HUS (QYHKIUH,
OIIPEIEIICHHOI 0 UHTEPBAJIA, IIPECIIOB.

Tema 11. DuemenTtsl Teopun nupdepenuuaibubix ypapHenui. IIKo OC I11-1.1.

OObikHOBeHHBIE U ]epeHIalbHble YpaBHEHUSI NEPBOrO MOpsiiKa. YpaBHEHUS C
pasfeNAIIUMUCA  [IEPEMEHHBIMHU, OJIHOPOJHBIE YpPAaBHEHUS, JIMHEWHBIE YpaBHEHUS.
OObIkHOBeHHBIE AU depeHnanbHble YpaBHEHUS BTOpOro mnopsaka. PemieHue IuMHEHHBIX
TuddepeHIMaIbHbIX ypaBHEHUH BTOPOTO MOPSIKA C MOCTOSIHHBIMU K03 puiineHTamu.

4. Tunbl OLEHOYHBIX MATEPHAJIOB, IOKA3AaTEJIH U KPUTEPHH
OLICHUBAHUA

4.1. Ouenounsie maTepuaibl 1o auciuiirae b1.0.07.01 MatemaTuueckuii
aHaIM3 BXONIAT B COCTaB OIICHOYHBIX MaTepUaloB MO 00pa3oBaTelbHOMN
nporpamMMme. COBOKYNMHOCTh OILICHOYHBIX MaTE€pUAJIOB MO BCEM JIUCIHUIUIMHAM
(MoysiM) 00pa30BaTEIbHON TPOTrPAMMBI COCTABJISIOT (DOH]] OLICHOYHBIX CPEJICTB
(manee — D®OC). ®OC wucnonap3yeTcss NpU MNPOBEACHUU TEKYIIErOo KOHTPOJIS
YCIIEBAEMOCTH W TPOMEXKYTOYHOW aTTecTalmuu OOyJarommxcss C  IEeJbIo
OLICHUBAHUS JOCTHKEHUSI 00YYaIOIIUMUCS TUIAHUPYEMBIX PE3yIbTaTOB O0yUYEHUS.

4.2. ®OC pa3paboTaH Kak KOMIUIEKC MPOBEPOUYHBIX 3aJaHUM PA3TUYHOTO
TUTA U YPOBHS CJIOKHOCTH, BKJIIFOYAET KPUTEPUU U IIKAJIbI OLIEHUBAHUS, a TAKKE
«KITI0Un» TIpaBWIBbHBIX 0TBETOB. ®OC hopMupyeTcs Kak OTICIbHBIA TOKYMEHT U
XpaHUTCA B AJEKTPOHHOM Buje, noctyn k POC mpenocTaBieH OrpaHUYCHHOMY
KpYTy JIUII.

4.3. Jlnsg caMoCTOATENbHON paboThl OOYYArOMIMXCS TMPHU MOJATOTOBKE K
TEKyIIEMY KOHTPOJIO YCIIE€BAEMOCTH M MPOMEKYTOUHOM aTTecTaluu B pabodmx
porpaMmax JUCHHILUIMH pa3MElIeHbl TUIIOBbIE IPOBEPOYHBIE 3a/JaHUSI 3aKPBITOTO
THUIIOB.

3afaHusl 3aKpbITOrO TUIA — 3TO TECTOBBIC 33/IaHUS, B KOTOPBIX KaxKIblil
BOIIPOC COINPOBOXKJAETCS TOTOBBIMM BapUaHTaMU OTBETOB, U3 KOTOPBIX
HEO0OXO0IMMO BHIOpaTh OJIMH WJIM HECKOJIBKO MPABUIbHBIX.

3agaHusi KOMOMHUPOBAHHOTO THUIIA — 3TO TECTOBBIE 3a/IaHUS, B KOTOPBIX
KaXJIbI BOIIPOC COMPOBOXK/IAETCSI TOTOBBIMU BapUaHTaMU OTBETOB, U3 KOTOPBIX
HEO0OXOJIMMO BBIOpATh OJIMH WUJIM HECKOJIbKO MPAaBUJIBHBIX U O0OOCHOBATh CBOM
BBIOOD.

3ajaHusl OTKPHITOTO THIA — 3TO 3aJaHUs, B KOTOPBIX Ha KaXKJIbIH BOIPOC
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JIOJKEH OBITh MIPEIOKEH PAa3BEPHYTHIN 000OCHOBAHHBIN OTBET.
B 3aBucumocTH OT THOa 3aJaHUs  PEKOMEHJOBAHBlI ONpPEJCICHHAs

IIOCJICA0OBAaTCIBHOCTD BBIIIOJTHCHHUA U CHCTCEMA OLICHMBAHMA BBIIIOJTHCHU A 3aI[aHPII>'I.

14



4.4. Tunnbl 3a1aHUI, ClIEHAPUHU BbITIOJIHEHH S, KPUTEPUH OlleHMBAHUSA

TUIT 3AJAHUA

NHCTPYKIUA

CHEHAPHU BBITIOJIHEHUA

KPUTEPUN OLIEHNBAHUW A

3aaHue 3aKphITOrO THIA
C BBIOOPOM OJTHOTO
MPaBUILHOTO OTBETA U3
HECKOJIBKHX
NPEUIOKSHHBIX
BapUaHTOB

IIpounTaiite TEKCT,
BBIOCPUTE TIPABUILHBIN
OTBET

1.BHuMaTennHO MMPpOYUTATh TCKCT 3aaHUA U IIOHATH, YTO
B KQYCCTBC OTBCTA OXKMAACTCA TOJIBKO OJWH U3
NPEIIOKCHHBIX BAPpUAHTOB.

2. BuumarenbHO MpoOYUTATh NMPCIIIOKCHHBIC BAPHAHT-ThI
OTBCTA.

3. BriOpath oiH BEPHBIH OTBET.

4. 3anmcath TONBKO HOMED (W OYKBY) BRIOPaHHOTO
BapHaHTa OTBeTa (Hampumep, 3 unu B).

OTBeT CUNTACTCSI BEPHBIM, €CITH
NpaBWIBHO yKa3aHa nudpa uim
OykBa

3amaHue 3aKphITOTO THIA
Ha yCTaHOBJICHHE
COOTBETCTBHUS

IIpounTaiiTe TEKCT U
YCTaHOBUTE
COOTBETCTBUE

1.BanmarenbHO MMPpOYUTATh TCKCT 3aaHUA U IIOHATH, YTO
B KaUCCTBE OTBCTA OXKUAAIOTCA MAapbl 3JICMCHTOB.

2. BuuMarenbHO npouuTaTh 00a CIKcKa: CIUCOK 1 —
BONPOCHI, YTBEPKACHUS, (DaKThI, IOHATHUS H T.]1.;

CITMCOK 2 — YTBCPKACHUA, CBOMCTBA OOBEKTOB U T.1.

3. ConocTaBUTh 3JIEMEHTHI CIIUCKA 1 ¢ a11eMeHTaMu
crnucka 2, chopMUpoBaTh Mapsl JEMEHTOB.

4. 3anucats nonapHo OyKBBI ¥ HUQPHI (B 3aBUCUMOCTH OT
3a/laHus) BapHaHTOB oTBeTa (Hampumep, Al nmm b4).

OTBeT CUMTACTCS BEPHBIM, €CITH
NPaBHJIBHO YKa3aHbl HUPPHI HIH
OyKBEI

3amaHne 3aKpHITOTO THITA
C BBIOOPOM HECKOJIBKUX
MIPABHJIBHBIX OTBETOB U3
HECKOJIbKHX BaAPHAHTOB
MPEIOKESHHBIX

IIpouuTaiiTe TEKCT,
BbIOEpHTE IIPABUIIHHBIE
OTBETHI

1.BanmarensHO MPOYUTATh TCKCT 3aaHUA U IIOHATH, YTO
B Ka4CCTBE OTBCTA OKHNIACTCA HECCKOJIBKO NPaBHUJIbHBIX
OTBCTOB U3 MPCAJIOKCHHBIX BAPHUAHTOB.

2. BuumaTenbHO MPpOYUTATh NMPECIIOKCHHBIC BAPpHUAHT-ThI
OTBE€TA.

3. BI:I6paTI> HECKOJIBKO IMMPABUJIBHBIX OTBCTOB.

OTBeT cunTaETCs BEPHBIM, €CIIH
MIPaBUJILHO yCTAHOBIIEHBI BCE
COOTBETCTBHUS (TIO3ULIHUU U3 OJHOTO
CTOJIOIAa BEPHO COIIOCTABIICHBI C
MO3UIMSIMH JJPYTOTO)
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4. 3anucath TOJIBKO HOMepa (Mu OYKBbI) BBIOPAaHHOTO
BapHuaHTa oTBeTa (Hampumep, 1 4 wmu A I).

3a,Z[aHI/IC 3aKpBITOI'O TUIIA
Ha YCTaAaHOBJICHUEC
IIOCJICA0OBATCIIBHOCTHU

[IpouuTaiiTe TEKCT U
YCTaHOBUTE
MIOCIIEI0BATENILHOCTD

1. BHuMatenbHO MMPpOYUTAThb TCKCT 3aJaHUA U NOHATD, YTO
B KQYCCTBC OTBCTA OXKHJACTCA ITOCJIICAOBATCIbHOCTD
3JICMCHTOB.

2. BHMMaTenbHO MPOYUTATh MPEIOKEHHBIE BAPHAHTHI
OTBETA.

3. [TocTpouTs BEPHYIO MOCIENOBATEIHHOCTD U3
MIPEIIOKEHHBIX DIIEMEHTOB.

4. 3anucats OyKBBI/HUQPHI (B 3aBUCUMOCTH OT 3a1aHHS)
BapUaHTOB OTBETA B HYKHOI MOCIIE0BATEILHOCTH
(manpumep, bBBA wunu 135).

OTBeT cunTaeTCs BEPHBIM, €CIIH
NPaBHJIBHO yKa3aHa BCS
MOCIIeZI0BATENILHOCTE (P

3amanue
KOMOHMHHPOBAaHHOTO TUTIA
C BBIOOPOM OJTHOTO
NPaBUILHOTO OTBETA U3
NPEIUIOKEHHBIX U
000CHOBaHNEM BBIOOpa

IIpouuTaiitTe TEKCT,
BBIOCPUTE TIPABUILHBIN
OTBET U 3aIUIINTE
apTyYMEHTBI,
000CHOBBIBAIOIIIHE
BEIOOp OTBETA

1.BauMaTennHO MMpOYUTATh TCKCT 3aaHUA U IOHATH, YTO
B KQYCCTBC OTBCTA OXKMAACTCA TOJIBKO OJWH U3
NPpCAIOKCHHBIX BAPpUAHTOB.

2. BHumaTenbHO MIPpOYUTATH MMPEIIJIOKCHHBIC BAPUAHTBI
OTBCTA.

3. BriOpath oiH BEPHBIH OTBET.

4. 3anmcath TONBKO HOMED (W OYKBY) BRIOPaHHOTO
BapHaHTa OTBETA.

5. 3anucaTh apryMeHTbI, 000CHOBBIBAIOIINE BHIOOD
oTBeTa (Harmpumep, 4 TEKCT 0OOCHOBaHUS).

OTBeT cunTaercs BEPHBIM, €CJIU
NpaBWIBHO yKa3aHa nugpa uim
OyKBa U NMPUBEICHBI KOPPEKTHBIE
apryMEeHTBHI, HCHOJIb3yEeMBbIe ITPU
BBIOOpE OTBETA

3amaHue OTKPBITOTO THIIA
C pa3BEpHYTHIM OTBETOM

IIpounTaiiTe TEKCT U
3alUIINUTE Pa3BEPHYTHIN
00OCHOBAHHBIN OTBET

1. BunmarenbsHO IMPOYUTATh TCKCT 3aJaHUA U IIOHATH CYTh
BOIpOCA.

2.IIpoxymath JTOTMKY U MOJHOTY OTBETA.

3.3amucark OTBET, UCIIONb3Ys YETKUE KOMIIAKTHBIC
(hopMyITUPOBKH.

OTBeT cunTaercs BCPHBIM:

1. OrcyTcTBHE (haKTHYECKHX
OLINOOK.

2. PackpriTue o0bemMa
WCTIOJIb3yEeMBIX TOHATHH (IIOJTHOTA
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4.B ciyyae pacyeTHOM 3a[a4H, 3alKcCaTh PEIICHUE U
OTBET

OTBETA).

3.060CHOBaHHOCTb OTBETA
(HayTM4Me apryMeHTOB).

4. Jlornueckasa
IMOCJIEN0BATEILHOCTE NU3JIAra€MOTO
Marepuaia.
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4.5. OOmras 1mKama OIEHUBAHMS PE3yJIbTaTOB TEKYIIErO KOHTPOJIS
yCIIeBAaEMOCTH M MMPOMEKYTOYHON aTTecTalnu o0yuaromxcs ¢ npumenennemM bPC

ECTS
HUrorosas bunapuas
TpaguuuoHHas cucrema Amstpamu- | 6 apwoi
0aJlsIbHAS OllEHKA cucremMa oo cncTentr
95-100 A P/ Passed
85-94 Ormiio B | P/Passed
75-84 Xoporio 3auTeHo C P/ Passed
65-74 D P/ Passed
55-64 VY 10BII€TBOPUTETBLHO E P/ Passed
0-54 HeynoBieTBOpUTEIHLHO He 3auTteHo F F/Failed
CootHomieHue  0OayuioB 32 TEKYHIMH  KOHTPOJIb  yCIEBAEMOCTH U
MPOMEKYTOUHYIO ATTECTAIMIO, & TAKKE MOBTOPHYIO MTPOMEKYTOUHYIO aTTECTALUIO:
MakcumanbHas cymma | MakcumanbHas MakcumanbHas MakcumanbHas
0aJlsIoB 3a TEKyUIUH cymmMma 0ajioB 3a UTOrOBast cymMma 0ajioB 3a
KOHTPOJIb MPOMEKYTOUHYIO OaJTbHAs MOBTOPHYIO
yCIIeBaEMOCTH aTTECTaINIO OIICHKA MIPOMEKYTOUHYIO
aTTECTallNIO
60 GatoB 40 6ay1oB 100 6amioB 100 6amioB
5. @opMbI aTTECTANM, TUTIOBbIE OLIEHOYHbIE MATEPUAJIBI 1JIA

TeKYyLIero KOHTPOJIsl YCIIeBAeMOCTH 00y4aloIIMXCs, KpUTEPUHU U IIKAJIbI
OLICHUBAHMS M0 KOHTPOJbHBIM TOYKAM

5.1. B xome peanuzauuu gucumiuimabl b1.0.05 Beicmias martemaruka
WCIIOIB3YIOTCSA  Cleayromue (GopMbl  TEKYIIEro KOHTPOJIS — yYCIIEBa€MOCTH
oOyyaromuxcs (B TOM YHCIIe, 3a/IaHUS K KOHTPOJIBHBIM TOYKAM ):

[TuceMeHHBIN OMpOC, TECTUPOBAHKE, KOHTPOJIbHAs padoTa.

Tema 1. MaTpuubl 4 onpeaeJIUTe/IH.
Tecmosvie 3a0anusi:
3a0anue 3akpvimoz2o muna ¢ 6bl60pOM O0O0HO20 NPABUILHO2O OMEEemda U3
HeCKOMbKUX 8APUAHMOE NPEOTIONCEHHDIX.
|.BHUMAaTENBHO MPOYUTATH TEKCT 33/IaHHS U IOHATH, YTO B KAUYECTBE OTBETA
0’KMJIAE€TCS TOJIBKO OJIMH U3 IIPEUIOKEHHBIX BAPUAHTOB.

2. BHUMATENbHO MPOYUTATh NPEAJIOKEHHBIE BAPUAHT-THI OTBETA.
3. BoiOpath o1uH BEpHBIN OTBET.

18




4. 3amucath TOJNBKO HOMEp (MM OyKBY) BBIODAaHHOTO BapuaHTa OTBETa
(manpumep, 3 unu B).

-5 1
1. BEIYMCIUTE ONPENEIUTENb MATPULIBI ( 10 - 4).

1)-10 2)0 3) 10 4 20

3aoanue 3AdKpblmoco muna c 6bl60p0]l/l 00HO20 npasuibHoco omeema U3

HECKOJIbKUX 6APpUAHM OB I’lpe()]lOcheHHle.
1.BHuMaTenpHO IMpOYUTAThb TCKCT 3aJaHNA U IIOHATD, YTO B KAYCCTBC OTBCTA

OXKHMIACTCA TOJIBKO OAWH M3 IIPCAJIOKCHHBIX BAPUAHTOB.
2. BaumarensHO MMPpOYUTATh MPCATIOKCHHBIC BApUAaHT-ThI OTBCTA.

3. BoiOpath o71uH BEpHBIN OTBET.

4. 3ammcath TOJBKO HOMEp (Wi OyKBy) BBIOpAaHHOTO BapuaHTa OTBETA
(manmpumep, 3 unu B).

o 1 -1 -1 0

2. Bemmonuuts nevicteue A-B, rne A= 5 3 u B= 0 1
0 -1 0 -1 2 —1 0 -1
A B s B e IR

3aoanue 3aKkpsimozco muna c 8bl60p0jl/l 00HO020 npaesuilbHoco omeena us

HEeCKOJIbKUX 6apuarnmoe npeaﬂOOfceHHle.
1.BanMmarenpHO MPpOYUTATh TCKCT 3adHNA U IIOHATDH, YTO B KAYCCTBC OTBCTA

0’KMJAETCS TOJIBKO OJIMH U3 MPEIJIOKECHHBIX BAPUAHTOB.
2. BHUMaTenbHO NpOYUTATh NMPEIJI0KEHHBIE BAPUAHT-ThHI OTBETA.

3. BeiOpath 0J1MH BEpHBIH OTBET.

4. 3anucate TOJBKO HOMEp (MM OyKBY) BBIODAaHHOIO BapuaHTa OTBETa
(manpumep, 3 unu B).

1 1 1
. A=l1 -1 1
3. Haiitu 0oOpaTHy10 MaTpHIly K MaTpulie 3 2 1
-0,75 0,25 0,5 -0,75 0,5 1,25
1)| 05 -05 0 2)[ 025 —05 0,25
1,25 0,25 -0,5 0,5 0 -05
1 11
—12 4 8 o2
3) 8 -8 0 4) 3 3 3
20 4 -8
2 1
1 £ =
3 3



Tema 2. CucreMbl JTHMHEHBIX aJredpaniecKnuX ypaBHeHHUil.

HCCJIe,Z[OBaTB CUCTEMY JIMHEHMHBIX ypaBHCHI/Iﬁ H, CCJIIM OHa OIIPCACIICHA

PCUINTDb TPEMA MCTOAAMMU.

1 BapuanT

—Xx;+Xx,—2x,=—4
a) 4x,—2x,—x;=11
—8x,—2x,—2x,=4
2x,+3x,+4x,=3
2x,+10x,+4x,=¢(4x,+13x,+8x,=13

6)

2 BapuMaHT

X,—5x,—4x,=—3
a)] —4x+x,+x,=—3
12x,+15x,—9x,=3
3x,—4x,+x,=0
0) 3x,+x,=4
3x,—X,+2x,=4

Tema 3. JIuHeiiHOe MPOrpaMMHUPOBaHUeE.

Bonpocwt dna onpoca:
Bonpoc 1 laiite onpenenienue 3aa4u JUMHEHHOTO MPOrPAMMHUPOBAHUS.

Bonpoc 2 O0bsicHuTe TeOMETpUUecKyto nHTepnperanuto 3anaun JII qs cnyyas
IBYX MEPEMEHHBIX.

Bonpoc 3 Haittu ontumanehbiil toian s 3JIP rpaguyeckum Metomom, eciu
uesneBast PyHKINS UMEET BUA:

Z=6X1+4X2->max

Y 3aJ]aHbI CIEAYIOIINE OrPAHUYCHHUS:

4X1+2X2<100

2X1+3X2<120

X120,X220.

Tema 4. BexTopubie npocTpancrea. Havana BekTopHoii anreopsl.

Tecmosvle 3a0anus:
3aoanue 3aKkpsvimozo muna c 6’bl60p0]1/l 00HO20 npaesuilibHoco omeena us
HECKOJIbKUX eapuarnmoe I’lpe()JlOZ)fC‘eHHle.
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1.BanMmarenpHO IIPpOYUTATh TCKCT 3adHNA U IIOHATDH, YTO B KAYCCTBC OTBCTA
0KNAaCTCA TOJBKO OJUMH M3 IMTPCIIOKCHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO NPOYUTATH NMPEJI0KEHHBIE BAPUAHT-ThI OTBETA.

3. BoiOpatb 0J1uH BEpHBINA OTBET.

4. 3anucate TOJBKO HOMEp (MM OyKBY) BBIODAaHHOIO BapuaHTa OTBETA
(manpumep, 3 nnu B).

1. OnpenenuTe JIMHY BEKTOpA a=1;2;2]
1)2 2) -6; 3)6; 4) 3

3aoanue 3aKkpsimozco muna c 6bl60p0ﬂ/l 00HO020 npaesuilbHoco omeena us

HEeCKOJIbKUX eapuarnmoe npedﬂoafceHHbzx.
1.BanMmarenpHO IIPpOYUTATh TCKCT 3adHNA U IIOHATDH, YTO B KAYCCTBC OTBCTA

0>KMJAETCS TOJIBKO OJIMH U3 MPEITOKECHHBIX BAPUAHTOB.
2. BHUMaTenbHO NPOYUTATH MPEIJI0KEHHBIE BAPUAHT-ThI OTBETA.

3. BoiOpatb 0J1uH BEpHBINA OTBET.

4. 3anucaTh TOJILKO HOMEP (Ui OYKBY) BHIOPAHHOT'O BapUaHTa OTBETA

(manpumep, 3 unu B).

2. OnpenennuTts BEKTOP, HE ABISIOLIUNACSI OPTOM
1 -1 -1 1

1 1
1;0;0] 15151 0, 7=;—= NCUNCEING
D 11;050 DL A RRENE NERRERRE
3aoanue 3aKpsimozco muna c 6bl60p0ﬂ/l 00HO020 npaesulbHoco omeenma us

HEeCKOJIbKUX eapuarnmoe npedﬂoafceHHbzx.
1.BanMmarenpHO IIPpOYUTATh TCKCT 3adHNA U IIOHATDH, YTO B KAYCCTBC OTBCTA

0KNAaCTCA TOJBKO OJJMH M3 IMTPCIIOKCHHBIX BAPUAHTOB.

4)

2. BHUMaTeNnbHO NPOYUTATH MPEJI0KEHHBIE BAPUAHT-ThI OTBETA.

3. BoiOpatb 01uH BEpHBINA OTBET.

4. 3anucath TOIBKO HOMEp (UM OyKBY) BBIOPaHHOTO BapHUaHTa OTBETa

(manpumep, 3 unu B).
3. Cpeau nepeurciIeHHBIX CBOMCTB CMEIIAHHOTO MPOU3BEACHNS YKa3aTh JIHIIHEE:

1) HepaBeHCTBO TPEYTOJIbHUKA 2) aHTUKOMMYTAaTUBHOCTb 3)
aCCOLIMATUBHOCTD

Tema 5. KommiekcHbie uncJia.

KOHmDOJZbHa}Z pa60ma:
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1 BapuaHT

(142§ —(2—i]

1) Bemmoaauts neiicTBus B anredpandeckoit popme: T_if+2ei
—1 | 1

2) Pemnth ypaBHEHUE:
Z’+42+29=0;
3) BBINOJIHUTE: V2 —21;

5 (1+i)
4) BBITIOJIHUTH B TPUTOHOMETPUIECKON Popme: —( NER
—1

2 BapuaHT
1) BBINOJIHUTE B TPUTOHOMETpHYECKOH Gopme:  (1+if”
2) Pemuth ypaBHEHUE:
2’—1=0;
3) BBINOJIHUTE: V4 +41;

(1+J§i]3

4) BBITIOJIHUTH B TPUTOHOMETPUIECKON PopMme: W
—1

Tema 6. DjieMeHTHI aHATUTHYECKOH reOMEeTPHH.

KOHWIDOJZbHa}l pa60ma:

Bapmuanr 1.
Hansl Touku A(3.4,8), B(0,1,4), C(-1,2,2), D(2,0,1).

[IpoBepuTh, J€KAT JIM 3TH TOYKH B OJTHOU IUTIOCKOCTH;
Borancinutb 00beM Npu3MBbl;

Boruncnuth paccrosiHue ot Touku A 110 miockoctu (BCD)
3anucatb ypaBHeHue npsmoin BC

3anucatb ypaBHeHUE m1ockoctu ABC

Haiitu paccrostaue ot Touku D 0 miockoct (ABC)
Haiitu yron meny pedpamu AD u BC

Haiitn yron mexny mnockoctsmu ABC n DBC

Bapmuanr 2.
Hansl Touku A(0,0,0), B(-1,-1,0), C(0,1,1), D(1,0,1).

IIpoBepuTs, nekKaT 11 3TH TOUKHU B OJTHOW MIIOCKOCTH;
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Bbrancnants 06beM MpU3MBL;

Boraucnute pacctosiuue ot Touku A 110 miockoctu (BCD)
3anucath ypaBHeHue npsimoit BC

3anucatb ypaBHeHHE TI0ckocTH ABC

Haiitu paccrosiaue ot Touku D 1o minockoctu (ABC)
Haiitu yron meny pedpamu AD u BC

Haiitn yron mexny mnockoctsmu ABC nu DBC

Tema 7. IupPepenunanbHoe ucunciaeHue PyHKIUN OTHON MepeMEeHHOM.

KOHI’I’ZDOJZbHCl}Z pa60ma.'

Bapuant Ne 1
1. Haittu nipenensr:

a)lim°V1+X_V1+xzu
x-0 v1i+x—1

lim tg mx

6))(%72
x+2

x+1

2x+3
2x+1

¢)lim

X - 00

2. UccnenoBaTh Ha HENPEPBIBHOCTh PYHKIUIO V= [TocTpouts

CXEMaTH4YHO I'paduK 3TON (QYHKIHH .

o d
3. Hanitu d_y :
. 3— X
a) y:etg X/ x
6) y=(In(x+1))"

Bapuant Ne 2

1.Haittu npenensr:

\/3+x+x2-—\/9—2x+x2

a) lim
)x—>2 X2—3X+2
. sin(x+h|—sinx
lim
6)hﬂo h
=1\
B) lim | =3

2. Jlana ¢pyHKIIMSA
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x+1,Ax<1

flx|= 3 g’ A x> 1HpI/I KaKoM BbIOOpE yncia a QyHKIuUs Oy1eT HenpepbIBHOMN?
[TocTpouts rpaduk >ToM PyHKITHH.
. d
3. Haiitn ~2:
dx

/2
X

0) y=(cosx )"

Tema 8. UHTerpajbHOe HCHHUCTICHUE.

Bonpocul donsa onpoca:
1)  Bonpoc I 3anumurte Gopmyily i BBIYUCICHUS TUIOMAAN 3alITPUXOBAHHON

Y
y=ix_

A

5 i A == X

burypsi:
2)  3anumure GopMyTy AJIs BEIYUCICHUS JUIMHBI KpuBoi  y=f(x);
3) 3Bamumute hopMyTy ONMpeaeeHHOTO HHTErpaja Mocie 3aMEeHbI IEPEeMEHHOM

0

Konmponvuas pa60ma.'

Boerunciutb H€OHpCI[€H€HHBIﬁ HHTCTpAlI

1 BapuanT

L. Ism 3x— 5)
2 J‘Xz 5x3

dx
3

2x+5
4. f 3x° +11x+2

5,f&lnxdx
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x+1
—————dx
6. f X+x°=2x

COS X
7. [ x g
SlH X

2 BapMaHT

1.]‘1—"2

5—-2x

2. f xsin® xdx

1+x
3. f1+¢—
(1-3x)dx

4. Iv4x2+9x+1

5. f arccos x dx

2x’—4
6'f(x—1)(x+2)(x2+2x+1o)dx

COS X
7. [ S’X g
sinx

Tema 9. JludpdepenuuanbHoe wucHYUCTIeHHEe (PYHKIHMH HECKOJIbKHX
nepeMeHHbIX.

Tecmosvie 3a0anus:
3aoanue 3akpvimoz2o muna ¢ 6blO00POM O00HO20 NPABUILHO20 OMEemda U3

HECKOJIbKUX 6APUAHMOB npeaﬂO.?fC'eHHle.
1.BHuMaTenpHo MMpO4YUTATh TCKCT 3adHUA U ITIOHATDH, YTO B KAYCCTBC OTBCTA

OXKHUIAaCTCA TOJIBKO OAWH M3 IIPCAJIO0KCHHBIX BAPHUAHTOB.

2. BHUMAaTENbHO NPOYUTATH NPEJI0KEHHBIE BAPUAHT-ThI OTBETA.
3. BeiOpaTh OJJH BEpHBII OTBET.

4. 3anucath TOJILKO HOMEp (UM OYKBY) BHIOPAaHHOTO BapUaHTa OTBETA
(manpumep, 3 unu B).

1. I'paaueHT GyHKIIUN — 3TO BEKTOP

of of

1)paBHbIi1 ax’'dy

25



2)MOKa3bIBAIONIUN HAIIPABICHUE HAMCKOPEHIIIEro pocTa (PyHKITUN

3)CBSI3aHHBIN C SKCTPEMYMOM (DYHKIIMH

4)HanpaBlIEeHHBIN IO HOPMAJIA K TIOBEPXHOCTU YPOBHS (PYHKITUU

3aoanue 3aKpblmoco muna c 6bl60p0]l/l 00HO20 npasuibHoco omeema U3
HECKOJIbKUX 6APpUAHN OB npeaﬂOcheHHle.

1.BHuMaTenpHO IMpOYUTAaThb TCKCT 3aJaHNA U IIOHATD, YTO B KAYCCTBC OTBCTA
OKMIACTCA TOJIBKO OAWH U3 IIPCIJIOKCHHBIX BAPUAHTOB.

2. BHUMATENBHO MPOYUTATH NPEAJIOKEHHBIE BAPUAHT-THI OTBETA.
3. BoiOpath o71uH BEpHBIN OTBET.

4. 3anucaTh TOJIKO HOMED (Ui OYKBY) BHIOPAHHOI'O BapUaHTa OTBETA
(manmpumep, 3 uiu B).
2. JIocTaTOYHBIM YCIOBUEM JIOKAIBHOIO IKCTpEMyMa (PYHKIIMH JBYX

IICPCMCHHBIX ABJIACTCA:

Hf=0 wu £,=0

2)

3)

4)

f} # {f} rsub {xy} rsup {

XX
f} # {f} rsub {yy} rsup { >O

Xy

f} # {f} rsub {xy} rsup {

XX
f} # {f} rsub {yy} rsup { <0

Xy

f} # {f} rsub {xy} rsup {

XX _
f} # {f} rsub {yy} rsup { _O

Xy

3aoanue 3aKkpsvimozco muna c 8bl60p0jl/l 00HO020 npaesuilbHoco omeenma us

HECKOJIbKUX eapuarnmoe npedﬂomceHHblx.

1.BanMmarensHO IMpO4YUTaTh TCKCT 3adHNA U IIOHATDH, YTO B KAYCCTBC OTBCTA
0KNAaCTCA TOJBKO OJUH M3 IMPCIIIOKCHHBIX BAPUAHTOB.

2. BHUMaTenbHO NpOYUTATh NMPEJI0KEHHbBIE BAPUAHT-ThHI OTBETA.
3. BeiOpath 0J1MH BEpHBINA OTBET.

4. 3anucaTp TOJBKO HOMED (UM OYKBY) BBIOPAHHOI'O BapUaHTa OTBETA
(manpumep, 3 unu B).

3. HaiiTu npou3BOHYIO 10 HATIPABJIEHMIO BeKTopa [=|4;—3| 11 QyHKIUHU
2

z=X=Y_ B touke M (1;1)

Xy

1)2 2) 0 3) -2 4 1

KOHW!DOJleClﬂ pa60ma.'
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1 BapuanT
1)Haiiti rpagiueHT U ero BeauuuHy B Touke M (3;4) wist QyHKIUU z=vx’+y’

2)Haiitn npubnmxeHHOe 3Hadenue GyHKIun 48,01

dz . 2. | x=¢'
3)Berauciuth > CCH z=arcsin (xy*); =it
4)HaiiTH JIOKaJIbHBIN SKCTpEMYyM  z=3xy’—y —x°
z=2x"+3y’
5)HaiiTu yClIOBHBII 3KCTpEMYM x+y=1(x,y>0)
Bapuanr 2

1. HaiiTu npou3BOHYIO 110 HAMPABJIEHUIO BEKTOpa MN Ul pyHKIUU z=x"y’ B
touke M(1;-1), ecmu N(O;1).

2. Haiitu npubnmkeHHoe 3HaueHue GyHKIIMU ln(1—0,1+0,22)
dz X —xy’ . x=nt ;
3. BbrMCIATE S, €CHH ,—, y U Oyl
4. HaliTu TOKaJIbHBIN SKCTPEMYM (PyHKIIHH z=6xy—3x°
o o Lz=2x+3y .
5. HaiiTH yCIIOBHBII 3KCTPEMYM ey &

Tema 6. Teopus psinos.

Tecmoesble 3a0anusi.
3aoanue 3aKpsimozco muna c 8bl60p0]1/l 00HO020 npaesulbHoco omeenma us
HEeCKOJIbKUX eapuarnmoe npeaﬂO.?fceHHle.
1 .BanmarenpHO IMPpO4YUTATh TCKCT 3adHUA U IIOHATDH, YTO B KA4YCCTBC

OTBCTA OKUJAACTCA TOJIBKO OAWH U3 IMPCIJIOKCHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO MPOYNTATH IIPEII0KEHHBIE BADUAHT-ThI OTBETA.
3. BoiOpath oH BEpPHBINA OTBET.

4. 3amucath TOJILKO HOMEp (Wil OYKBY) BRIOPAHHOTO BapUaHTa OTBETA
(manpumep, 3 nnu B).
1. Kako¥i npr3Hak Jrydiie NpUMEHUTD ISl UCCIEN0BAHNS CXOAUMOCTH psAaa

i 3n+1

2
n=1 2n

n

1)IIpusnak Jlanmambepa
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2)[Ipusnak JleitOHuia
3)Panukanbubiii npusHak Ko
4)1nTerpanbHbiii npuzHak Kormm
5)IIpu3Hak cpaBHEHUS

3aoanue 3aKpsimoco muna c 6bl60p0]|/l 00HO020 npasuilbHoco omeenma us

HeCKOJIbKUX eapuarnmoe I’lpeaﬂOcheHHblx.
1 .BaumarenbpHO IMPOYUTATb TCKCT 3adHUA U IIOHATDH, YTO B KQYCCTBC

OTBETA OKUAACTCA TOJBKO OAUH U3 IIPEIJI0KECHHBIX BADUAHTOB.
2. BHUMaTENnbHO MPOYNTATH IIPEII0KEHHBIE BADUAHT-ThI OTBETA.
3. BoIOpath oH BEpPHBINA OTBET.

4. 3amucath TOJILKO HOMEp (1 OYKBY) BRIOPAHHOTO BapUaHTa OTBETA
(manpumep, 3 unu B).

2. Eciu cTeneHHOM psg ) x" CXOMUTCA B TOUKE 8, TO B TOUKE X=3 P

n=1
1) cxoauTcst aOCONIOTHO;
2) pacxoauTcs;
3) cXOaUTCS YCIOBHO.

3aoanue 3AaKpblmoco muna c 6’bl60p0]l/l 00HO20 npasuibHoco omeema U3

HECKOJIbKUX 6APUAHMOB I’lpe()]lOcheHHle.
1.BHMaTenpHO IMPpOYUTATb TCKCT 3aJaHNA U IIOHATD, YTO B KAYCCTBC OTBCTA

0>KMJAETCS TOJIBKO OJIMH U3 MPEIOKECHHBIX BAPUAHTOB.
2. BHUMATENbHO MPOYUTATH NPEAJIOKEHHBIE BAPUAHT-THI OTBETA.
3. BoiOpath ouH BEpHBINA OTBET.

4. 3anucaTh TOJILKO HOMED (WJIh OYKBY) BBIOPAHHOT'O BapyaHTa OTBETa
(mampumep, 3 uinu B).

00 2n

3. Haiitu 00J1acTh CXOAUMOCTH pPsijia Z 375
n=0

1) x=0 2) xeR 3) (-1;1) 4y [-1:1].

Tema 11. danementsl Teopuu auddepeHIHAIbHBIX YPABHEHUI

KOHI’I’IDO]leClﬂ pa60ma.'

Bapuant Ne 1
1. Haittu yacTHOe pelieHue, y10BIETBOPSIONICE HAYAIbHOMY YCIOBUIO:
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, -2
y=2"2 y1y=2
x+3

2 2
Xy
2. Haiitu o6mee pemenue:

3. Haiitu oO1ee penieHue: y'+4y +5y =40cos3x_

4. Haiitu obuiee pererune: V "—6y'+8y=0.

5. Haiitn uactHoe pemenne: ¥ 3V +2y=0;y(0)=2; y'(0)=-2.

Bapuant Ne 2
. (4x° + 6x9>)dx + (6x°y +e”’)dy =0

2. Haiitu obiiee pemieHue: 2yy'=l;

3. HaifTu yacTHO€ pelieHue, yI0BIETBOPSIOIIEE HAYAIIbHOMY YCIOBHUIO:
y'=3y'+2y=0;y(0)=2; y'(0) = 2.

"+9y'4+20y =0

1. Haittu oO1iee penieHu

4. Haiitu o6iiee pemieaue: ¥
5. Haiftu uactroe peuenne: ¥ — 0¥ T8y =0;3(0) =1 y'(0)=0.

5.2. TumoBble OLIEHOYHBIE MaTEpUalbl I TEKYLIEro KOHTPOJIS
yCIEBAEMOCTH 00y4YaromMXcs (BHE KOHTPOJIbHBIX TOUEK):
IIPUBEJICHBI B 11.6.2.

53. OmMH WIM HECKOJIbKO TEMAaTHYECKHX OJIOKOB  JAMCIMIUIUHBI
3aBepIIaloTcsl KOHTpoJibHOW Toukod (mamee — KT). Tekymmuid KOHTpPOJb
YCIIEBAEMOCTH 10 JUCIUIUIMHE MpeycMaTpuBaeT He MeHee 2 (1Byx) u He 6osee 10
(necatu) KT B TeueHue neproia OCBOCHUSI TUCIUTIITUHBI.

MakcumanbHOE KOJIMYEeCTBO OayioB 3a JI0O0W TN pabotr B pamkax KT
cocrasiisier 100 (cTo) 6amos.

Pacnipenenenne BecoBbix KoddduimentoB nmo KT B pamkax Tekymiero
KOHTPOJIA YCTIEBAEMOCTH MO AUCIUILINHE U (DOPMYIIBI pacyeTa:

0J151 OUHOU hopMbl 0OVYEeHUs.

HaumenoBanue MakcumanbHOe Koaddumment Beca | Pe3ynbrat KOHTpOJIBHON
KOHTPOJIBHON TOUYKH | KOJMYECTBO OAIJIOB | KOHTPOJBHOW TOUKH | TOYKH, yYaCTBYIOIIMN B
3a paboTy B pamMKax dhopMHUpOBaHUH
KT, xoTopoe Moxer UTOTOBOM OayIbHOM
HaOpaTb OLICHKH I10 TUCLUIUIMHE
o0yyaromuics (oTpakaeTcs B )KypHaJe
BbPC B C/10)
1 cemecTp
KT 1 100 0,10 10
KT 2 100 0,14 14
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KT 3 100 0,12 12
KT 4 100 0,12 12
KT 5 100 0,12 12
Hroro: X 0,6 60
2 cemecTp
KT 1 100 0,12 12
KT 2 100 0,12 12
KT 3 100 0,12 12
KT 4 100 0,12 12
KT 5 100 0,12 12
Hroro: X 0,6 60

0J151 OUHO-3A0UHOU POopMbL 00YUeHUs

HaumenoBanue MakcumanbHOE Koad¢urment Beca | PesynbTar KOHTPOIHHON
KOHTPOJIbHOM TOYKM | KOJMYECTBO OajioB | KOHTPOJHHOW TOYKH | TOYKH, YHACTBYIOLIUH B
3a paboTy B paMKax ¢dbopmupoBaHUU
KT, xoTopoe Mmoxet HWTOTOBOM OaJITEHOM
HaOpaTh OIICHKH T10 TUCIIUTUTHHE
oOyuJaroruiics (oTpakaeTcs B )KypHale
bPC B CH1O)
1 cemecTp
KT 1 100 0,2 20
KT 2 100 0,2 20
KT 3 100 0,2 20
Hroro: X 0,6 60
2 cemecTp
KT 1 100 0,15 15
KT 2 100 0,15 15
KT 3 100 0,15 15
KT 4 100 0,15 15
Hroro: X 0,6 60
3 cemecTp
KT 1 100 0,15 15
KT 2 100 0,15 15
KT 3 100 0,15 15
KT 4 100 0,15 15
Hroro: X 0,6 60

dopmyra pacdera pe3yiabTaTa KOHTPOIBHON TOUKH:
PesynpTar koHTpONBHON TOUKKM = KonmuecTBO OayioB 3a paboTy B pamKax
KT X Koadduiment Beca KOHTPOJIbHON TOUKH.

5.4. ®opMBbI TEKYILIET0 KOHTPOJIS yCcIeBaeMOCTH o0ydaromuxcs B pamkax KT
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N TUIIOBBIC OOCHOYHBIC MAaTCPHAJIbI:

s ounoti hopmol 06yueHusL:
1 cemecmp
KT - 1.
Tema 1:
Tecmuposanue

KT-2.

Tema 2-3.
Koumponvuas paboma no meme 2
NUCbMEHHBLU ONPOC no meme. 3

KT - 3.
Tema 4:
Tecmuposanue

KT — 4.
Tema 5:
Konmpoavuas paboma no meme 5,

KT - 5.
Tema 6:
Konmponvuas paboma no meme 6

2 cemecmp

KT -1.
Tema 7:
Konumpoavuas paboma no meme 7

KT-2.

Tema 8.
Koumponvuas paboma no meme 8
NUCbMEHHbLI onpoc no meme 8

KT - 3.

Tema 9:
Tecmuposarue no meme 9
Koumponvuas paboma no meme 9

KT — 4.
Tema 10:
Tecmuposanue no meme 10,
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KT - 5.
Tema 11:
Koumponvuas paboma no meme 11.

s ouno-3a0unol hopmbl 00yUeHUA:

1 cemecmp

KT -1.
Tema 1:
Tecmuposanue

KT-2.
Tema 2.
KonumpoavHas paboma no meme 2

KT-3.
Tema 3.
Tlucomennwiti onpoc no meme 3

2 cemecmp

KT - 1.
Tema 4:
Tecmuposanue

KT -2.
Tema 5:
Konumpoavuas paboma no meme 5,

KT - 3.
Tema 6:
Koumponvuas paboma no meme 6

KT — 4.
Tema 7:
Koumpoavuas paboma no meme 7

KT-4.

Tema 8.
Koumponvuas paboma no meme 8
NUCbMEHHbLU onpoc no meme 8

3 cemecmp
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KT-1.

Tema 8.
Koumponvuas paboma no meme 8
NUCbMEHHbBLU ONpoc no meme S

KT - 2.

Tema 9:
Tecmuposanue no meme 9
Koumponvuas paboma no meme 9

KT -3.
Tema 10:
Tecmuposanue no meme 10,

KT — 4.
Tema 11:
Koumponvuas paboma no meme 11.

Jnist kaxaoil (GopmMbl TEKyIIEro KOHTPOJISI yCHEBAEMOCTH OOyYaroluxcsl B
pamkax KT onpeneneHsl KpuTepuu OIICHUBAHUS PE3YJIHTATOB BBHITOJHEHHS 3aJaHUSI.

1. Kpumepuu oyenusanus mecmuposarusl:

K Jnamnazon 0
PUTEPHH OIEHKH SAILIOB MUCaHUE KPUTEPUS
0 Konuuecmeo npasunvuwvix omeemos
Mmenee 55%
5 Konuuecmeo npasunvrvix omeemos om
55% 00 64%
Konuuecmeo
I 50 Konuuecmeo npasunvhvix omeemos om
P 65% 00 74%
omeemoe
75 Konuuecmeo npasunvhvix omeemos om
75% 00 84%
100 Konuuecmeo npasunvhvix omeemos om
85% oo 100%
HToro MakcuMaibHO: 100

2. Kpumepuu oyenusanuss KOHMpobHOU pabomel:

Kpurepun ouenku Jlnanason Onucanue kpurepus
PHTEP 0aJJI0B pHTEp
Cooepoicanue u 41-70 JlemanvHoe, nociedosamenvroe
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packpvimue

8bIOPAHHBIX NOHAMULL

onucanue xo0a peweHul npumepa

21-40 llosepxnocmuoe onucanue xooa
peulenul npumepa
0-20 Tlonamus packpvimol MUHUMATLHO UTU

He PacKpblmbl 808Ce
He npeocmasnen/ npeocmaenen
MUHUMATbHDILL X00 peuleHus npumepa

Konuuwecmeo evinonnennvix 3a0amnutl

30
om 85% oo 100%
Koauuecmeo "
. /5 Konuuecmeo evinonnennwvix 3a0anuil
. om 55% 0o 84%
3a0aHU "
0 Konuuecmeo vinoanennvix 3a0anuil
MmeHee 55%
HToro MmakcuMaiabHO: 100

3. Kpumepuu OUYEHUBAHUA NUCOLMEHHO20 onpoca.

Jlnanazon 6ayioB

Onucanue KpuTepus

85-100

OOyuaronuiics MOJHO U3JIaraerT marepuan (OTBEUaeT Ha
BOIIPOC), TaeT MPABIIBHOE ONPEICIICHIE OCHOBHBIX MIOHSTHIA,
oOHapy>XMBaeT MOHUMAHUE MaTepuajga, MOXXET 000CHOBATh
CBOM CYXJCHHS, IPUMCHUTH 3HAHMS HA TIPAKTUKE, TPUBECTH
HEOOXOMMBIE TMPUMEPHI HE TOJIBKO M3 y4YeOHHKA, HO H
CaMOCTOSITENIFHO ~ COCTAaBJICHHBIC,  W3JlaraeT  MaTepual
MOCIICIOBATEIbHO W TPAaBWIBHO C TOYKH 3PEHHUS HOPM
TTUTEPATYPHOTO SI3bIKA.

65-84

OOyuvaromuiics JaeT OTBET, YAOBICTBOPSIOLIUN TEM XKe
TpeOOBAHMSM, YTO U ISl OLIEHKH «OTJIMYHO», HO JOMYCKAaeT]|
1-2 ommOKu, KOTOPHIE CaM K€ UCIIPABIISET, U 1—2 HeloyeTa B
MMOCJICJ0BATCIbHOCTH u SI3LIKOBOM odopmIIeHUH]
M3J1aracMoro.

55-64

OOyuaronuiics oOHapy>XMBaeT 3HAHWE W TTOHUMAaHUE
OCHOBHBIX TOJIOKCHUN TAHHOW TEMBI, HO M3JIaracT MaTepuall
HETIOJTHO U JIOMYCKAaeT HETOYHOCTH B ONPEACICHUH MOHSITHIH
i (POPMYJIUPOBKE MPABUIT, HE YMEET JOCTATOYHO TITyOOKO U
N0Ka3aTeIbHO 000CHOBATh CBOM CYKJICHHS U TIPUBECTH CBOU
MpPUMEPBI; H3JaraeT MaTepuall HEMOCJEAOBATeIbHO U
JIOMYCKAeT OMIMOKHU B SI3bIKOBOM O(hOPMJICHUH M3JIaraeMoro.

0-54

OOyuaromuiics oOHapYKMBAaET HE3HAHUE BOTIPOCA, JOMYCKAET
ommOku B  (GOPMYJIHUPOBKE OMNpEIEICHU U TpaBul,
MCKKAIOIINE WX CMBICH, OECIOpsSA0oYHO W HEyBEPEHHO

H3J1aracTt MaTCpHral.
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5.5. Onmcanue JOMOTHUTEIBHBIX MAaTepHaIOB U 000pyA0BaHHUS, HEOOXOIMMBIX
JUISL BEITIOJTHEHUS TIPOBEPOYHBIX 3aJIaHUH (npu Heobxooumocmit).

JIns pemeHnsi TECTOBBIX 3aJaHUM CTYJIEHTY pas3pellacTcss HCIOJIb30BAHHE
KQJIBKYJISITOPA; IPOTrpaMM Jjisi pabOThl C SJIEKTPOHHBIMU Ta0IUIIaMU JJis1 00pabOTKH,
aHaJIM3a ¥ BU3yaJIu3ally JaHHBIX.

6. ®opMBbI MPOMEKYTOUYHOM aTTECTANMH, KPUTEPHHU M IIKAJIA OLlEHUBAHUS,
THIIOBbIE OLICHOYHbIE MATEPHAJIBI 110 JUCHUILINHE

6.1. IIpomexyTouyHas aTTecTarus MpOBOAUTCS B (hopMe:

1 cemecTp — 3a4eT, 2 CEMECTD - IK3AMEH.

3aueT npoxoauT B (hopMe YCTHOTO coOece0BaHUS IO OJHOMY TEOPETUYECKOMY
BOIIPOCY U BBIMOJHEHUS IPAKTUUECKOTO 3a/1aHusl. Ha moAroToBky K oTBeTy naercs 45
MUHYT.

DK3aMeH TMOBOAUTCA B NHUCbMEHHON (¢dopme. OOydyaromuiicss MOJy4aeT
HK3aMEHAIIMOHHBINM OWJIET C JBYMSI TEOPETHYECKUMHU U OJHUM MPAKTHUYECKUM
Borpocamu. Ha BeinmonHenue 3anannil naercs 45 munyT. [1o 3aBeprieHnn moAroToBKU
HEOOXOMMO TPEJICTABUTh OTBEThl B MUCHBMEHHOM BHJE, NOAPOOHO H3JI0KUB XOJ
BBITIOJIHEHUS 3a/1aHMS], CJIeaTh BBIBOIBI (P HEOOXOAUMOCTH).

IIpu peanuzamuu npomexyTtounor arrectaiun B O0O/JIOT Moryt OBITH
ucnoJib3oBansl cneayomme Gopmel: yetHo B JIOT - B popme 000cHOBaHHBIX OTBETOB
Ha 3a/1aHusl pa3nudHoro tumna; nuckMeHHo B C/1O - B hopMe MUCEMEHHOTO perieHus
3alaHuil paznuyHoro tuna; rectupoanue B CLO.

6.2. TunoBble OIIEHOYHbIE MATEPHUAIIBI TPOMEKYTOUHON aTTECTALIUH.

1 cemecmp
Bonpocwt 0na noocomosku k 3auemy.
1. [Tonsitne marpuubl m*n. JledicTBus HaJ MaTpulaMu (YMHOKEHHE Ha YUCIIO,
CI0’KEHHE) U MX CBOMCTRA.

2. YMHOXEHHUE MaTpPHULL.

3. TpaHncrioHMpOBaHHUE MATPHII.

4. DOKBUBAJICHTHBIE MPE0Opa30BaHUS MATPHII.

5. Onpenenuten.

6. CBoiicTBa onpeaenuTeNneii 1 METOAbl UX BHIYUCIICHUMN.

7. MuHnopbl u anreOpanueckue JOMOJTHEHUs. BvluucieHue ompeneauTens
Pa3I0KEHUEM T10 CTPOKE (CTONIOITY).

8. OOparHas marpuna. Berancienue.

9. Panr marpuns.

10. TlouATue 0 cUCTEME JIMHEWHBIX AIreOpanyecKuX ypaBHEHUIA.
11.  VYcnoBue cOBMECTUMOCTH (pa3pelIMMOCTH) CUCTEMBI JIMHEHHBIX ypaBHEHUI
(Teopema Kponekepa-Kanemnnn).
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12.  MeToasl pelieHus: OINpeAeTeHHBIX CHCTEM alreOpanvyeckux ypaBHEHUH
(Kpamepa, matpuunslii, ["aycca).

18. JIuneiinble mpeoOpa3oBaHUsl BEKTOPOB.

19. CxanspHoe nmpousBeneHue. EBKIMI0BOE MPOCTPAHCTBO.

21. BEeKTOpHOE U CMEIIAHHOE MPOU3BEAEHUE. | COMETPUUECKHI CMBICI CKAJISIPHOTO,
BEKTOPHOTO M CMEUIAHHOTO NMPOU3BEIeHUS BEKTOPOB. OpHeHTalHsI MPOCTPAHCTBA.
22. VYcnoBue KOJUIMHEAPHOCTHM JBYX BEKTOPOB. ['eomMeTpuYecKHii CMBICI
OTPEEUTENSE BTOPOTO MOPSAKA.

23. IloHATHE KOMIUIEKCHOTO YHCIA.

24.  Moaynb 1 apryMEHT KOMIUIEKCHOTO YUCIIA.

25. AureOpauueckas  ¢dopma  KOMIUIEKCHOTO  yucna. JleWictBus — Haj
KOMIUICKCHBIMU YHCJIaMU B ayireOpandeckoi popme

26.  Tpuronomerpuueckas (hopMa KOMIUIEKCHOTO unciia. JleHcTBus Ha
KOMIUIEKCHBIMHU YHCJIaMH B TPUTOHOMETPHUECKOH opme

27. IlpsAmas Ha IIIOCKOCTH. Y PaBHEHUE NPSIMOM B OTPE3Kax.

28. HopmanphHas ¢opma ypaBHeHUS TpsSMOH. YTod MEXKIy MNpSIMbIMHU.
PaccrosiHue oT TOUKHM 0 NPSAMOIA.

29. Ilnockocte. VYpaBHEHUE IIJIOCKOCTH B oTpe3kax. HopmanbHas ¢opma
YpaBHEHUS TIOCKOCTH.

30. IImockocTh W mpsiMas B MPOCTPAHCTBE. YTOJ MEXIY IUIOCKOCTAMH. YTOJ
MEXKy IPSIMBIMU. YTOJ MEXKYy IPSIMOM U TIIOCKOCTBIO.

31. IlmockocTh. YpaBHEHUE IIIOCKOCTU B OTPE3KAX.

32. HopmanbHas ¢opma ypaBHEHHMsSI IUIOCKOCTH, YpaBHEHUE ILJIOCKOCTH,
IIPOXOJAIIEH YEPE3 TPU 3aJ1aHHBIE TOUKH.

33. IlimockocTh U npsiMasi B MPOCTPAHCTBE.

34. Yron Mexay MI0CKOCTAMU. YTOJI MEXIY NPSIMbIMHU.

35. Yroa Mexay npsiMOr U INIOCKOCTBIO.

36. KaHoHnMyeckue U napaMeTpuyeCKie YpaBHEHUS MIPSIMOU.

Tunoswie 3adanus 0 3a4ema
1) Beruncnuts: v—8i;
2) MOXHO 11 OCTPOUTH MapasleNienune ] Ha BEKTOpax: x=i—k; y=i—j—k ;
7=j—2k .
3) Pemuts rpadpuueckum metogom 3J1I1:
Z=6X1+4X2—>max
OTpaHUYCHHUS:

4X1+2Xx2<100
2X1+3X2<120
X120,X220.

4) OnpenenuTth TUTI KPUBOW U HAWTHU €€ XapaKTePUCTUKU
16x°—9y’—64x—54y—161=0;
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5) Beruucauth

O R O O X
O R R -
O, N O K
O Q O oo
SR R

2x—y=(-1,0,0)
6) Pemuts cucteMy ypaBHeHMH (X+2y—z=(-2,-2,1)

y+z=(-2,-5,0)
7) JIocTpouTh Ga3uC 10 OPTOrOHANBHOrO X=0;4;—1,y={4;1;4}
1 1 1
8) Haiitu oOpaTHyro maTpuiy, ecimm A={1 —1 1|,
3 2 1
3 -2 1
9) Petuth HepaBercTBo | 1 x  —2[<0,
-1 2 -1

10) IIpoBepuTsh, JaekKaT JIM TOUYKH B OJJHOM IutockocTH, eciiu A(2,1,-1), B(0,0,0),
C(1,1,-1), D(3,2,-1).

o . X—2 z+1
11) Haiitu yron Mexy npsiMon — 1 % =~ M IUIOCKOCTBIO 2x+y—4z+1=0.
2 cemecmp

Bonpocwt 0na nodeomosku k sx3ameny:
1. IlepBooOpa3Hasi u ee CBOMCTBA.

2. HeonpeneneHHblid UHTETPAJ, €r0 CBOMCTBA U TEOMETPUUECKUN CMBICIL.

3. CpoiicTBa HEONPEICICHHOTO HHTETpaIa.
4. MeToabl MHTETPUPOBAHUSA B HEOIIPEJICIICHHOM MHTETPAJIE: HEMOCPEICTBEHHOE
WHTETPUPOBAHUE U 3aBeJIeHHE MOJ1 3HaK nuddepeHnnana.

5. MeToapl HHTETPUPOBAHUS B HEOIIPEAEIEHHOM UHTErpalle: 3aMeHa IEPEMEHHOM.
6. MeTo/1bl THTErPUPOBAHUS B HEOIIPEICJICHHOM UHTETpajie: MHTErPUPOBAHUE TIO
YaCTSIM.

7. PaznokeHue parmoHaabHON ApoOH Ha MIPOCTEHIINe ApOoOH.

8. MeTo/1 pa3iokeHus NPaBUIbHON pallMOHATIBLHOM IpOOU HA CYyMMY MPOCTEUIINX
TpoOeii.
9. NHTerpupoBanre MpOCTEUIINX pallMOHATBHBIX APOOEH.

10. MaTerpupoBaHre HEKOTOPBIX UPPANUOHATBHBIX QYHKIIUN U
TPUTOHOMETPHUUECKHUE MOJICTAHOBKHU.

11. WaTerpupoBaHure TPUTOHOMETPUIECKUX (PYHKITUH.

13. Onpenenennsbiii unTerpai. OCHOBHBIE ONPEICTCHUS.

14. CpoicTBa ONpeneIeHHOIO HHTETpaa.

15. T'eoMeTprueckuii CMBICII ONPEICIICHHOTO UHTErpaa.
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16. YcnoBus cyluiecTBOBaHUS ONMPEAECICHHOTO UHTErpaa.

17. MeToasl HHTErPUPOBAHUS B ONPEACICHHOM HHTErPae: 3aMEeHa IEPEMEHHOM.
18. MeTtoapl HHTETPUPOBAaHUS B ONIPEACIICHHOM UHTErPAJIC: HHTETPUPOBAHKE 110
qacTsM.

19. HecobcTBeHHBII HHTErpall 1-ro poaa ¢ 6ECKOHEYHBIMU MPEAETAMM.

20. HecoOcTBeHHBIN UHTErpall 2-r0 pojia ¢ OECKOHEYHBIMU pa3phIBaMHU.

21. Yucnossie psiabl. OCHOBHBIE ONPEACICHUS.

22. CBoiiCTBa CXOSIIIUXCS YACIOBBIX PAJIOB.

23. HeoOxoaumMbli MpU3HAK CXOAMMOCTH YUCIOBOTO psija.

24. JlocTaTO4YHbIE MPU3HAKH CXOAUMOCTH PSAIAOB C MOJIOKUTEIbHBIMU YJICHAMH.
25. 3nakouepenyromuecs psaasl. [Ipusznax JleiiOnuna.

26. 3HakomnepeMeHHbIe Psiibl. AOCOTIOTHAS U YCIOBHASI CXOJAUMOCTH.

27. @yHKIMOHAIbHBIE psAibl. OCHOBHbBIE OMPEACICHUSI.

28. Teopema AGens.

29. O6macTh CXOIMMOCTHU CTETIEHHOTO PSJIa.

30. Pagmyc cxoaAMMOCTH CTENEHHOTO PAMA.

31. CBOIiCTBA CTENEHHBIX PSIOB.

32. Omnpenenenue pemeHus: AudPepeHIIUATEHOIO ypaBHEHUS C HadalbHBIMU
ycnoBusiMu. (3agada Komm).

33. Teopema  CyIIeCTBOBaHUS UM  €IUHCTBEHHOCTH  OOBIKHOBEHHOIO
nuddepeHnanTbHOro ypaBHEHUS.

34. MeToibl MHTETpUPOBaHUS TU(DPEepeHIINATBHBIX YPaBHEHUN IEPBOTO MOPSIKA:
C pa3aele€HHBIMU IEPEMEHHBIMU, C Pa3ACISIIOIIMMHUCS IEPEMEHHBIMHU, IMHEUHBIE,
OJTHOPOJHBIE.

35. Omnpenenenue u Teopema 00 OOIIEM pENICHUH OJHOPOAHBIX JIMHEWHBIX
mudepeHnnanbHbIX  yYpaBHEHMM ~ 2-0ro  MOpsikKa € TOCTOSHHBIMU
KO3 PUITUECHTAMH.

36. Omnpenenenue u Teopema 00 OOIIEM pPEHIEHWHU JUHEWHOrO0 HEOJHOPOJHOIO
TG pepeHInanbHOr0 ypaBHEHMS.

37. Merogasl pewenus JIHAY 2-ro mopsiaka ¢ MOCTOSHHBIMU KO3 (HUIIEHTaMHU.
(MeTon  BapualMd  TPOU3BOJIBHBIX  IOCTOSIHHBIX, METOJl HEOIpPEAEHHbIX
K03 PULIEHTOB).

Tunoewvie 3a0aHUA OIS IKIAMEHA:
1. Berauciuth HHTErpaI:

dx

oryae

2. BBIYKCIIUTG UHTETpAIl
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3. Beruucinuts nHTErpal f

fxln (1—x)dx

00

dx
Yo 1+4 X

4. UccnenoBaTh CXOJIUMOCTD psijia

5. HaiiTu 001acTh CXOQUMOCTH psiJia

00 3“

n=1

in+1)!

6. Hailitu yacTHOe perieHue, yA0BIE€TBOPSIOIIEEe HAYAIbHOMY YCIIOBHIO:

x+3

, -2
y=2== y=2

7. Haiitu o6iuee pemenne: Y

8. Haiitu o0uiee pemienue:

. 2
9.  BeruucauTs npegen lim (%)

X

X - 00

"~3y'+2y=0

"+9y'+20y =0

1

10.  Hccnenosarh Ha HENPEPLIBHOCTb QYHKLMIO ), — px-1
0z X |x=u+3v

11. Beruucours ~— ,ecau z=In—; 2
ou Y’ y=ux*v

12. HaiTu n0KaabHBIN IKCTPEMYM

z=2y3+x2y+5 y2+x2—1

z=x+y
13. Haiitu ycioBHbIid okctpemym (1, 1_,
Xy

TunoBbie IOPOBCPOYHBIC 3aAdHUA AJId CaAMOIOATIOTOBKH O6V"I3.IOIIICFOC$I K

MPOMEKYTOUYHOM aTTECTAIINK:

TUII CLHEHAPUU
3AJJAHUA BBLIMIOJIHEHUS THUITIOBBIE 3AJIAHW S
3aganue 1.BHUMaTeIbHO MPOYUTATD ITpousBoHas (I)YHKLII/II/I B TOUKE —

3aKpBITOTO TUIIA C
BbIOOPOM OJTHOTO
MPaBUIILHOTO
OTBETA U3
HECKOJIBKUX
BapHUaHTOB

TCKCT 3aaHUA U ITIOHATH, YTO

B KQ4YCCTBEC OTBCTA
OXXHNAacTCA TOJIBKO OJHH U3
MPEAJTOKCHHBIX BAPUAHTOB.

2. BHuMarenpHO MMpOYNTATh
MPECAJIOKCHHBIC BAPHUAHTLIL

3TO:
1) pysKIHS
2) 4ucio

3) BeKkTOp
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TPEUI0KEHHbIX OTBETa. Kakol nmpu3Hax mydie npuMeHUThb

3. BI)I6paTB OJIVH BepHBIﬁ AJIs1 UCCIICOBAHUS CXOAUMOCTH psida

OTBET. i 3n+1|"

2

4. 3anucarb TOJIBKO HOMEP n=1| 2n

(umu GyKBY) BBIOpAHHOTO 1)pusnax Janambepa

BapHaHTa OTBETA (HAaIpUMEp,

3 wm B). 2)Ipuznak Jleitbauia
3)Paaukanbubiii npusHak Ko
4)1nTerpanbublii npusHak Komm
5)IIpu3Hak cpaBHEHUS

3ananue 1.BHEMAaTEIbHO MPOYUTATH 1. YCTaHOBUTH B3aMMHO OJHO3HAYHOE

3KPBITOrO THMA Ha | TEKCT 3aJaHHS M NIOKATH, UTO | coO0TBETCTBUE MEXKIY HOHSITHEM U
CTaHOBJICHUE B KQ4eCTBE OTBETA .

Y dbopmyon

COOTBETCTBUS 0’KU/Ial0TCS TIAphI DJIEMEHTOB.

2. BHuMaTenpHO NMPOYNUTATH Dopmysia Tun unrerpana

00a crmcKa: Crucok 1 — A) (xy) 1) BCKTOPHOC

BOIIPOCHI, YTBEPIKICHHSI, NIPOU3BCACHUC

(aKThl, HOHATUS U T.1.; B)[x,v] 2) CMEIIaHHOE

IIPOU3BECHUE

CIIMCOK 2 — yTBEPKACHHUS, C) ey 3) CKAADHOE

CBOWCTBA OOBEKTOB U T.1I. 24 p

IPOU3BEICHUE

3. ConocTaBuTh S1EMEHTbI 2. YCTaHOBHTE COOTBETCTBUE MEXKTY

cricka 1 ¢ aneMeHTaMu (hOPMYTIOif 1 Pe3yTBTATOM:

crmcka 2, chopMHUpOBaTh Dopmyia Pesybrar

napsl SJIEMEHTOB.

dy —In[C—e"

4. 3anucath monapHo OyKBbI A)a =2xy | ’

U QP! (B 3aBUCUMOCTHU OT C>e"

3aJJaHus) BApUAHTOB OTBETA i

(marpumep, Al nn B4). )d_y: X Ce"

dx y

d_y — Xty + \/X2+ Ca
C)=e

dx ,

X +C=0
3aganue 1.BHMMaTEIRHO TPOUUTATH 1. Huddepennuan  QyHKIUN
3aKpBITOTO TUMA C | TEKCT 33/1aHUsI U TIOHATH, YTO paBeH:

BbIOOpOM B KQ4eCTBE OTBETA a) df(x|=f (x)
HECKOJIbKUX 0’KU/1aeTCsl HECKOJIBKO :
HpaBUIBHBIX NPaBUIBHBIX OTBETOB U3 b) df (x|=f (x)dx
OTBETOB M3 IPEIIOKEHHBIX BAPUAHTOB. c) dfx|=tga
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HECKOJBKHAX 2. BHUMATENbHO MPOYUTATH d) df \x|=f ' [ x) Ax
BAapHUaHTOB MPCAJIOKCHHBIC BAPHUAHTLL
NpeIOKEHHbIX OTBeTA. 2. K mocraroyHbIM Npu3HaKam
CXOAMMOCTH  YMCJIOBOTO psAjla C
3. BriOpaTh HECKOIBKO
MOJI0KUTEIbHBIMU YjIeHaMH1
IMpaBUJIbHBIX OTBCTOB.
OTHOCSATCS:
4. 3ammcarb TOJIBKO HOMEpa 1) IIpu3nak Jlamambepa
(wyn GYKBBI) BHIOPAHHOTO 2) TlpusHak cpaBHCHUS,
BapHaHTa OTBETA (HAmpHUMep, 3) Pagukanbsubiii npuszHak Komu;
14am AT). 4) UnTterpanbHblii mpu3Hak Kormw.
3ananue 1. BHuMaTenbpHO MpoYHTaTh 1. YKaxXuTe Mnociieq0BaTeIbHOCTh
3aKpBITOroO TUIIA HA | TEKCT 3aAaHWA U IIOHATH, YTO HeﬁCTBHﬁ HpI/I UCCIEOBAHUU
YCTaHOBJICHHE B Ka4€CTBE OTBETA
byHKIMY:
IIOCJIICO0BATCIIBHOC OXKNIacTCsa
™ MOCJIEN0BATENBHOCTD a) Omnpenennts OOD;
3JIEMEHTOB. b) MHccienoBarh Ha BBITYKIOCTh-
2. BHUMATENBHO IPOYHTATH BOTHYTOCTb M TOYKH IIeperuoa;
NPEIIOKEHHBIE BAPUAHTHI C) HccnenoBaTh HAa MOHOTOHHOCTD
OTBCTA. U DKCTPEMYM;
3. TTocTpOHTE BEPHYIO d) Halitn acCUMITOTHI.
ITOCJICOBATCILHOCTE U3 2. YKaXXHUTE IOCIEeI0BATCIEHOCTD
MPEAJIOKCHHBIX 3JICMCHTOB. ) v )
JNEHCTBUI MPHU HaXO0XKJICHUH 00paTHOM
4. 3anucatb OyKBbI/IIUQPHI (B MaTpHULbL:
3aBUCHMOCTH OT 3a/1aHHs) ) a) TpaHCTOHMPOBATH  MATPHILY,
BApHUAHTOB OTBETA B HYKHOU 6
HOCIIEI0BATEBHOCTH COCTaBJICHHYIO M3 ajreOpandecKkux
(nanpumep, BBA wiu 135). AONOJIHCHUH
b) Beruucauth ONPEIEINUTEID
HCXOJTHOM MaTpPHIIHI,
c) Beluucoute — anreGpamdeckue
JOTIOJTHEHHS DJIEMEHTOB MAaTPHUIIBI;
d) CocTaBUTh COIO3HYIO MAaTPHILY;
e) PazgenuTs KakAbplii 3JIEMEHT
Matpulbl (A°)" Ha ONpeAeIUTENb
HWCXOJHON MaTpPHIIbI.
3aganue 1.BHUMaTEIbHO MPOYUTATH 1. Onpenenuts TOYKY, B KOTOPOU
KOM6I/IHI/Ip0BaHHOF TCKCT 3aaHHUA U ITIOHATH, YTO Hpe):[eﬂ Cl)yHKHI/IH I/I306pa)1(eHHOI71 Ha
9

0 THUTIA C BBIOOPOM
OJTHOTO
MPaBUIILHOTO
OTBETA W3

B KQ4CCTBC OTBCTA
OXXHNAAacTCA TOJIBKO OJHH U3
MPECAJTOKCHHBIX BAPUAHTOB.

pucyHke, paBeH 2,5. O0ocHyiTe CBOI
BBIOOD.
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MPEJIOKEHHBIX U
000CHOBaHHEM
BBIOOpA

2. BHMMaTenbHO IPOYMUTATh
IIPEJIOKCHHBIE BAPUAHTHI
OTBETA.

3. BriOpaTh o/1vH BepHBIi
OTBeT.

4. 3anucarb TOJIBKO HOMEP
(um OyKBY) BEIOpAHHOTO
BapHUaHTa OTBETA.

5. 3anmcath apryMeHTHI,
000CHOBBIBAIOIIUE BHIOOP
oTBeTa (Hampumep, 4 TEKCT
000CHOBaHHUS).

2. Ilpu xakux 3HaueHUAX (0; )

BEKTOPBl d=2;a;—4 u

b=—-1;1;p) OylyT KOJUTMHEAPHBI?

1)(-2;2) 2) (1;-1)
3) (2;-2) 4) (-1;1).

3aganue
OTKprTOFO THUIIA C
pa3BEpPHYTHIM
OTBETOM

1. BHUMaTenbHO IPOYUTATh
TEKCT 3aJaHus U TIOHATH CYTh
BOIIPOCA.

2.Ilpogymathb JOTHKY U
MOJTHOTY OTBETA.

1. IlpuBenuTe MOTHOE PEIICHUE PUMEPA:

Berancnuts uHTErpan
f xIn xdx

2. BBIYUCIUTD ONpEETUTEND

3.3anucarh OTBET, UCIIOJIb3YsI . 1 2 M
YEeTKUE KOMITIAKTHEIE A: b
(GOopMyITUPOBKH. A

4.B cnyuae pacueTHOM
3a/1a4y, 3aliCcaTh pELICHUE U
OTBET

103

i

6.3. Kpurepuu u mkana oueHuBanus Ha ocHoBe bPC.

Kpumepuu u 6annvnas wikana onpedensiromes npenooasamenem

KPUTEPUU OLIEHMBAHIA

PE3VJIbTAT B
BAJIJTIAX

JlaH TMONHBIA, B JIOTMYECKOW ITOCIIEIOBATEIBLHOCTH Pa3BEPHYTHIN
OTBET Ha IIOCTABJICHHBIM BONPOC, INI€ OH IPOJAEMOHCTPUPOBAI
3HaHMUA I[IpeIMeTa B TMOJHOM oObeMe Y4eOHOHl mporpaMmsl,
JOCTaTOYHO ITyOOKO OCMBICIMBAET JUCIHILIMHY, CAMOCTOSATENBHO,
U HCUEPNBIBAIOLIE OTBEYAET Ha JOMOJHUTEIbHBIE BOIPOCHI,
NPUBOAUT  COOCTBEHHBIE  MPHUMEpPHl MO  MpoOJieMaTHKe
MIOCTABJIEHHOTO BONpPOCA, PELIWI MPeIIOKEHHbIE MPAKTUYECKUE
3a7aHust 6e3 omudoK

40

JlaH pa3BepHYTHIA OTBET Ha TMOCTABJICHHBIA BONpPOC, TJIE
oOydaromuiicss JeMOHCTPUpPYET 3HaHHs, TNPUOOPETCHHBIE Ha
JICKIIMOHHBIX M CEMUHAPCKUX 3aHATUAX, a TaKKe IOJy4YCHHBIE
MOCPEACTBOM H3YYCHHsI O0S3aTENbHBIX YYEOHBIX MaTepUaoOB IO

KYpCY, 1a€T apryMEHTHPOBAHHBIE OTBETHI, IPUBOJNUT NPUMEPHL, B

30-39
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OTBETEC TMPHUCYTCTBYET CBOOOAHOE BIAJCHHE MOHOJIOTHYECKOM
peublo, JIOTHMYHOCTh M IOCIIEIOBAaTENbHOCTh OTBeTa. OpHako
JIONIyCKAETCS HETOYHOCTh B OTBETe. Pemmn npemioKeHHbIe
MIPAKTUYECKHE 3a/IaHuUs C HEOOJIbUTMMH HETOUHOCTSIMH.

JlaH OTBET, CBUIETENBCTBYIOIINI B OCHOBHOM O 3HAHHUH IIPOLECCOB
M3y4yaeMON  JIMCUUIUIMHBI,  OTJIMYAKOIIMKCS  HEJOCTAaTOYHOU
INIyOMHON M TOJHOTOW pPAacKpbITUS TEMbl, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, clabo chopMUpOBAaHHBIMU HaBBIKAMU aHAJIN3a
HBJIGHI/Iﬁ, mpoueccoB, HEOO0CTaTOYHBIM YMCHUCM JaBaThb
apryMEHTUPOBaHHbIE OTBETHI U IPUBOUTH IPUMEPHI, HEAOCTATOYHO
CBOOOHBIM BJIAJICHUEM MOHOJIOTUYECKOW PEUbl0, JJOTUIHOCTHIO U
MOCIIEI0BATEIBHOCTRIO OTBETA. JlOMycKaeTcsi HECKOIbKO OIIUOOK B
COAEPKAHUU OTBETA M PELICHUHU NPAKTHUYECKUX 3aJaHUN.

20-29

JlaH OTBeT, KOTOPBIA COAEPKUT Ps CEPhE3HBIX HETOYHOCTEM,
OOHAPYKUBAIONINI HE3HAHUE IMPOIECCOB M3yYaeMOW MPEIMETHOM
o0jacTd, OTIMYAIOUIMICS HErTyOOKUM  pPacKpbITUEM  TEMBI,
HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHUH, HEC(HOPMHUPOBAHHBIMU
HaBbIKAMM aHajdu3a SBJIEHUM, IPOIECCOB, HEYMEHUEM J1aBaTh
apryMEHTHPOBaHHBIE OTBETHI, CJIa0BIM BIIaJIEHHEM MOHOJOTHYECKOM
peYbI0, OTCYTCTBUEM JIOTHUHOCTH U MOCIEA0BATENIBHOCTU. BBIBOIBI
MMOBCPXHOCTHBEI. Pemenne MPAKTUICCKUX SaZ[aHI/Iﬁ HE BBbIIIOJIHCHO,
T.€. 00y4YarImuics He COCOOEH OTBETUTh Ha BOMPOCHI AaXke MpHU
AOMNOJHHUTECIBHBIX HABOJAIMIUX BOMMPOCAX MPErogaBaTciis.

0-19

6.4. Onucanue AOMOJHUTEIBHBIX MATEPUAIOB M 000PYAOBaHUS, HEOOXOIUMBIX

JUISL BEITIOJTHEHUS TIPOBEPOYHBIX 3aJIaHUH (npu Heobxooumocmit).

s pemneHusi 3aga4 OTKPBITOrO TUMa (KOHTPOJBHBIX PabOT), TECTOBBIX
3aJJaHUil CTYJIEHTY pa3pelaeTcsl HWCIOJIb30BAHMUE KaJIbKyNATOpa; MpOrpamMM s
paboThI C ANEKTPOHHBIMU TabJMLAMHU JUIsl 00pabOTKH, aHaIM3a U BU3yaIH3alUU
TTAaHHBIX.

7. MeToan4yecKkue MaTepUaJIbl 0 OCBOCHHUIO JUCHUILIMHBI (MOYJIS)

JInst  u3ydeHHs: OCHOBHBIX BOIIPOCOB  00pa30BaTEIbHOM  MPOTPAMMBI
HE0OXO0IMMO KOHCIIEKTHPOBATh MaTEPHAIIBI JICKITHH, pad0TaTh C pEKOMEHI0BAHHON
npenojaBaresieM — JIMTEpaTypod, a Takxke pecypcamMud  UH(OPMaIMOHHO-
TeJIeKOMMYHUKAIIMOHHON cetn «UWHTepHer». [lns mnpuoOpeTeHuss HaBBIKOB
aKTHBHOT'O UCIIOJIb30BaHUS 3HAHUH MOJIE3HO 00CYKIaTh IUTAHOBBIEC M BOZHUKAIOIIUE
BOIIPOCHI, & TAKXKE PEIIacMble 3a]]a4i HA MPAKTUUECKUX 3aAHSITHUSX.

st dbopMupoBaHUS CUCTEMHOTO  YCBOCHHMSI  JUCHUIUIUHBI  CIEIYET
MOJIB30BAThCSl 3HAHUSIMM W TMPUMEPAMHM U3 CMEXKHBIX AUCHUIUIMH «JIuHeiHas
anredpa U aHAJTUTHIECKAsi TEOMETPHUS», a TaKKe «J[UCKpeTHAs MaTeMaTHKa.

JInst 3akperieHuss U3y4eHHOr0 MaTepualia JIaHbl BOMPOCHI MO KaXI0H TEME
JTUCIUILIMHBI, HA KOTOPBIE CIEAYET CAMOCTOSITEILHO HAMTH OTBETHI.

BaxxHoil cocTaBHON dYacThl0 Y4YeOHOTO TIporiecca B BY3€ SBIISIOTCS

IMPAaKTHYCCKHUC 3aHATHA. HpaKTHqGCKHe 3aHATHA IPOBOAATCA I''TABHBIM O6p330M 1o
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JUCLUIUTMHAM, TPEOYIOIUM 3aKpEIUICHUs HAaBBIKOB PEIIECHUs 3a]ad, U MOMOraroT
CTyJIEHTaM Ii1y0kKe YCBOUTh YUEOHBIM MaTepHuall, IpUOOPECTH YMEHHS IPUMEHSTh
METO/IbI MAaTEMAaTUYECKOTO aHAIHM3a K PEIICHUIO Pa3HOOOPAa3HbIX 3a1a4, ONPEeATh
U OLICHUBATh PECYPCHl U CYILIECTBYIOINE OIPAaHUYEHMsI PA3HOTO poAa MPOEKTOB.
[TpakTHyueckue 3aHATHS MPEAHA3HAUCHBI JIJIsI CAMOCTOSITENIbHOM pabOThI CTYIEHTOB
M0 PEIICHUI0 KOHKPETHBIX 3a7a4. Kaxmoe mpakTH4eckoe 3aHATHE COMTPOBOKIAETCS
JOMAIlHUMHM ~ 33JIaHUSIMHM,  BBIJIABa€MBIMH  CTYJC€HTaM JUIsl  PEIICHHUs  BO
BHEAYIUTOPHOE BpEMSI.

[Tpu moATroTOBKE K MPAKTUYECKUM 3aHATHUSAM HEOOXOIUMO MPOAHATU3NPOBATH
KOHCIIEKT JIEKIMH, O3HAKOMHUTBCS C PEKOMEHJOBAHHOW JIUTEPATypoOll IO
COOTBETCTBYIOIIEH TeMe, OCYLIECTBUTh MOJIIOTOBKY IO PEKOMEHJOBaHHBIM B
paboueii mporpamme Bompocam JUisi 0OCYKIEHHUS TE€MbI, BBINOJHUTH JIOMAIIHEe
3a1aHue (Mpu HEOOXOAUMOCTH).

HeobxoaumMo MOMHUTH, YTO Ha JIGKIUU OOBIYHO PACCMATPUBAETCS HE BECHh
MaTepuai, a TOJbKO ero yactb. OcCTallbHasi €ro 4acTh BOCIIOJIHSETCS B IpOIECCEe
CaMOCTOATENbHON paboTel. B cBsI3u ¢ 3TuM paboTa C pPEKOMEHAOBAHHOU
auTeparypoi oosizatenbHa. Ocoboe BHUMaHUE IPU 3TOM HEOOXOIUMO OOpaTUTh Ha
COJIEp’)KaHUE OCHOBHBIX IOJIOKEHUH U BBIBOJOB, OOBSICHEHUE SIBJICHUI U (PaKTOB,
ySICHEHHE TMPAKTUYECKOTO0 TPHIOKEHHUS pPAaCCMATPUBAEMBbIX TEOPETHUYECKHX
BoIpocoB. B mporecce 3Toil pabOTHl CTYIEHT AOJKEH CTPEMHUTHCS TOHATH M
3allOMHUTh OCHOBHBIE TIOJIOKEHMSI pPaccCMaTpUBAEMOI0 Marepuala, IpUMEpHI,
MOSICHSIOIINE €ro, a TakXkKe pa3o0paThCsi B WILIIOCTPATUBHOM Martepuane. B
IpoIecce TOATOTOBKM K 3aHATHSIM PEKOMEHAYETCS B3aMMHOE OOCYXKICHHE
MaTepuaia, BO BpeMsi KOTOPOI'O 3aKpeIUISIOTCS 3HAHHUS, a TaKke Mpuoodperaercs
NPAaKTHKA B U3JI0)KEHUU U Pa3bICHEHUU MOJYyUYEHHBIX 3HAHUM, pa3BUBAETCS PEyb.
[Tpu HEOOXOAUMOCTH CIEAYET 00paIIaThCs 32 KOHCYJIbTAIMEHN K TpenoaaBaTento (B
TOM 4YHUCJIE TIO0 JJIEKTPOHHOW moute). I[lmaHumpys KOHCyIbTaruioo, HEOOXOAMMO
XOpOLIO MpPOJyMaTh BOIPOCHI, KOTOpbIE TPEeOYIOT pa3bsCHEHMs. 3aKaHYMBaTh
MOJITOTOBKY CJEyeT COCTABICHHEM IUTaHa (KOHCIIEKTa) [0 U3y4aeMOMy MaTepuaity
(Bompocy). DTO MO3BOJISIET COCTABUTH KOHIICHTPUPOBAHHOE, CYKATOE MPEACTABIICHUE
M0 M3y4yaeMbIM BOIpocaM. 3amucy HMMEIOT TEPBOCTENEHHOE 3HAYCHUE JUIs
CaMOCTOSITENIbHOM paboThl CTyJAeHTOB. OHHM TIOMOTalOT MOHSATH TMOCTPOCHUE
U3y4aeMOT0 MaTepuaa, BbIICTUTh OCHOBHBIE TIOJIOKEHUS, POCIEANTD UX JIOTUKY.
Kpome Toro, BeneHue 3anmceil CnocoOCTBYET MPEBPALICHUIO YTEHUSI B AKTHUBHBIM
npouecc, MOOWIN3YeT, HApAAYy CO 3PUTEIbHOW, U MOTOpHYyIO HamsThb. Ciemyer
NOMHUTH: y CTYJCHTa, CHUCTEMAaTHYECKH BEIYyIIEro 3alHCH, CO3/[aeTCsi CBOM
WHAMBUIYAIBHBIN (OHJ METOIUYECKUX MAaTEPHAJOB AJsi OBICTPOrO MOBTOPECHHUS
M3YYEHHBIX BOTPOCOB, JIJIs1 MOOMIIN3AlMY HAKOTIICHHBIX 3HAaHUNW. OCOOEHHO BaKHBI
¥ TI0JIE3HBI 3aIMCH TOT/1a, KOT/Ia B HUX HAXOAT OTPAKEHHUE MBICIIH, BO3HUKIINE IPU
CaMOCTOSITeTILHOM paboTe.
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[Tocne n3yuenus 6a30BbIX TEM Kypca MPOBOIUTCS TEKYIIHI KOHTPOJIb 3HAHUH
CTYJEHTOB B BHUJE ONPOCAa WIN NMHCbMEHHOTO TECTUPOBAHHUs. THIOBBIE TECTHI U
3aIaHUsl TI0 TEMAaM JIUCLMIUIMHBI MPUBEAECHBI B CIEHUAIBHOM pa3zeiie JTaHHOU
paboueit mporpaMMmpl.

IlogroroBka K TeKylmieMy M HNPOMEKYTOYHOMY KOHTPOJIKO IPEAIOIaract
U3y4YEHUE TMPEJCTaBICHHBIX BOMPOCOB K 3adery, paboTy HaJa TeCcTamH,
MPEICTAaBICHHBIMU B JAHHON pabouell mporpamme, BBINOJIHEHHUE CEMECTPOBOM
IPOEKTHOM pabOThI O MPUMEHEHHUIO CUCTEMHOIO MOAX0/1a U METOJJOB CUCTEMHOTO
aHaJM3a K BHIOPaHHON CUCTEME.

8. YueOnas naureparypa u pecypcbl HHGOPMANMOHHO-TEJIEKOMMYHNUKANMOHHOM
cetu UnTEpHET

8.1. OcHosnasn rumepamypa

1. Maremarnueckuii ananu3 [Dnexrporssiii pecype| / H. 1. Kpemep, b. A.
[Tytko, U. M. Tpumun ; ot. pea. H. III. Kpemep - yueOHHK W MPaKTUKyM IS
akajeMudeckoro OakamaBpuata : [B 2 4.] -M.:FOpaiit, 2023. - 389 c. URL:
https://urait.ru/bcode/530543 (0ama oopawenun 12.04.2025) — Pexcum oocmyna:
no noonucke.

2. Makapos, C. WM., Bpicmias maremMaTuka: MAaTE€MAaTHYECKUH aHAIN3 WU
TuHelHas anredpa : yueonoe nocoodue / C. M. Makapos. — Mocksa :KunoPyc, 2024.
— 320 ¢c. — ISBN 978-5-406-13446-7. — URL.: https://book.ru/book/954837 (nara

obparenusi: 12.04.2025). — TekcCT : 2AEKTPOHHBIH.

3. Manyrun, B.A. MaTtematnueckuil aHaiu3 Ui SKOHOMHUCTOB: Y4€OHUK U
MPaKTUKYM I CpeAHEro npodeccuoHanbHoro oopasoanus/ B.A.Manyrun.— 3-e
u3 ., nepepad. u qon.— Mocksa: M3aatenscTBo FOpaiit, 2024.— 557¢c.— (Briciiee
oOpazoBanue).— ISBN 978-5-534-17808-1. — Tekct : »dJIEKTPOHHBIN //
OOpazoBaTenbpHas miatgopma IOpaiirt [caiiT]. —
URL:https://urait.ru/bcode/538306 (nara oopamenus: 12.04.2025).

4. Tarapuaukos, O. B., Beiciias Matematuka a1 5KOHOMUCTOB : yueOHuK / O. B.
Tarapuukos, E. B. IlIseq. — Mocksa :KnoPyc, 2023. — 630 c. — ISBN 978-5-406-
10961-8. — URL: https://book.ru/book/947206 (nata obpaimenus: 12.04.2025). —
TekcT : 2JIeKTPOHHBIN.

5. Muntok C. A. Iuddepenuunanbable ypaBHEHUS U SKOHOMUYECKHE MOJIENH :
yueb. mocodue it By3oB / C. A. Muniok, H. C. bepé3kuna. - Munck : Bermniimras

mkoua, 2007. - 141 c.

Bce ucTouHNKY OCHOBHOM JTUTEPATyphl B3aUMO3aMEHSIEMBI.
8.2. Jlononnumenvras rumepamypa
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1. Bemroackuit M.A., CnpaBouHMk mo BeIcHie MaremaTuke. M.:Actpenb
ACT,2006.-992 c.

2. Tycax AA. CnpaBOYHUK 11(0) BBICIIEH MaTEMaTHKE.
Munck: TerpaCucremc,2004.-637 c.

3. TeBopkan 3.A., ManaxoB A.H., Maremaruka. MaremaTU4eCKU aHaIU3:
YyeOHOo-MeTonuueckuii komruiekc. MockBa : EBpasuiickuii  OTKPBITHIN
uHcturtyt, 2010. - 343 c.

8.3. HopmaTuBHbI€ ITpaBOBbIE JOKYMEHTHI U MHASI IPAaBOBask HHPOpMAIUs
He ncnone3yrores

8.4 HNHTepHeT-pecypcesl
OOyuatomumMest obecrieueH aoctyn k marepuaiam kypca B CHO Axanemun
http://lms.ranepa.ru, a Tak >Xe Yepe3 CalT Hay4yHOM OHMOJMOTEKH K CIEAYIOIIUM
MIOJIMMUCHBIM AJIEKTPOHHBIM pecypcam:
Pycckoazviunsie pecypcot

- DJNIEKTPOHHBIE YUeOHUKHU IIEKTPOHHO-O0nOmuoTeunoi cuctemsl (ObC) «Aubyxcy

- DJIEeKTPOHHbIE YUeOHUKHU 3IEKTPOHHO-0MOMMoTeuHol cucremsl (ObC) «fOpavimy
- DJIEKTPOHHbIE YUEOHUKHU 3IEKTPOHHO-O0nOMMoTeuHol cuctemsl (OBC) «Jlanvy

- DJIeKTpOHHbIE YUEOHUKHU AJEKTPOHHO-0MOMoTeuHoi cuctemsl (ObC)
«ZNANIUM.COM>»
- DJIEKTPOHHBIE YUeOHUKHU 3IEKTPOHHO-O0nOMMoTeuHol cucremsl (ObC) «k BOOK.RU»

- DJIEKTPOHHbIE YUeOHUKHU 3IEKTPOHHO-0MOmmoTeunol cucremsl (ObC) «/IPRSMARTy

9. MarepuajbHO-TeXHMYeCKasi 0a3a, MH(POPMAIMOHHbIE TEXHOJIOTHH,
NMPorpaMMHoe odecneveHre 1 MH(POPMAIIHOHHbIE CIIPABOYHbIEC
CHCTEMbI

Ne n/mt HaumeHnoBanue

1. | Cneunanu3upoBaHHBIE 3aJIbI IS IPOBEACHUS JIEKLUHI, OCHAIICHHBIE IEPCOHAIBHBIM
KOMIIBIOTEPOM/HOYTOYKOM U MYJIbTUMEIUHHBIM IPOSKTOPOM
2. | Ayautopun 1 KOMIOBIOTEpHBIE KJIacChl, 000PYAOBaHHbIE TOCAIOYHBIMU MECTAMH U
MEPCOHANBHBIMU KOMIIBIOTEPAMU C BBIXOJIOM B VIHTEpHET 115l MpOBeIeHUs
IIPAKTUYECKUX 3aHATUN
3. | «MTC Jlunk» — poccuiickas miatdopma AJis OHJIaHH-KOMMYHUKALUN U
COBMECTHOH paboTsl koMaHy ; «SHnexc TenemocT» — cepBuc s
BUJcOKOH(DepeH1mil oT Anaexca; A-meccenxep
4. | TexHuuecKue cpesicTBa 0OyUYEHUS: IEPCOHAIbHBIE KOMITBIOTEPHI; POrpaMMHbIE
CpelcTBa, obecrneunBarolme NpocMoTp Buaeodaitnos B popmarax AVI, MPEG-4,
DivX, RMVB, WMV, nporpammsl i paboThI ¢ 3JIEKTPOHHBIMH TaOIUIIAMU IS
00paboTKH, aHAJIM3a ¥ BU3YAJIU3alMH JTAHHBIX; COOTBETCTBYIOIINE OHJIANH-
MHCTPYMEHTHI JJIs1 HOCTPOEHUSI MHTEIJIEKT-KapThl M MOJIEIIEH B PAa3JIMYHbBIX HOTALMAX
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Hayunas 6u0nmoTexa (B T.4. 3I€KTPOHHBIE HH(POPMAIIMOHHBIE PECYpPChl HAYYHOI
OMOINOTEKN)

CJ10 Akanemuu https://Ims.ranepa.ru/
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