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1.

IlepedyeHnb MIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 IUCHUIIIMHE

(MoayJis1), COOTHECEHHBIX C IJIAHMPYEMBIMH Pe3yJIbTaTaAMH 0CBOCHMS
o0pa3oBaTeJbHON MPOrPaMMBbI

HNucuumnuaa b1.0.15 Beiciias matemaruka obOecrnieunBaeT (HOPMUpPOBAHUE Y
00yyJaromuxcst CIeaymuX NpohecCHOHATbHBIX KOMIIETEHIIUN:

OTO/TD Kon Haumeno Kon Haumenosa Oopa3oBaTe/ibHBIH
u KoMIIeTe BaHHe HHIUKATOPA HHE pe3yabTat
PeKBU3UT HIMH KOMIIETEH | JOCTHKEHHUS | MHAMKATOPA
b1 IIC 10700 KOMIIETEHIIM | JOCTHKE€HUS
(npu 7| KOMIIeTeHIIH
Hanuuuu) H
OIIK Cnocob6en | OIIK OC-3.1 | Ompenensier | OIIK OC-3.1 3.2.
0C-3 OCYIIECTB dbopmupyet u | 3HaeT:

JISTh CHCTEMAaTHU3H - OCHOBBI JINHCHHOU anreOphl,
coop, pyer 6a3sI HEOoOXOIMMEIE JJIA aHaIu3a U
00paboTk JIaHHBIX, OIIEHKH HH(POPMAIHH [IPH
y, aHaIIu3 HEOOXOJMMBI | PEIICHUH THUITOBBIX
JaHHBIX € JIst MaTeMaTUYECKUX 3a1ad4,
JUIS peaicHuA - OCHOBBI MATEMATUYECKOTO
peneHns npopecchona |  apammsa, HEOOXOUMBIE TS
npodeccn JIbHBIX aHAJIN3a U OLCHKU
OHAJIbHBIX 3a1a4 B nH(pOpMAIIUY TIPU PEIICHUU
3aJ1a4 B obnactu THUIIOBBIX MATEMATUYECKUX
obmactu TaMOKCHHOT 3a/1au;
TaMOKCHH 0 zeima - OCHOBBI TEOPUH BEPOSITHOCTEM,
Oro acna HEOOXOIMMBIE JIJIsS aHAIM3a U

OLIEHKH HH(popMauu npu
pelIeHUN TUTIOBBIX
MaTeMaTHYeCKUX 3ajau.
OIIK OC-3.1 V.2.
YMeeT: npuMeHsTh anmapaT
JTUHEWHOU areOphl JyIs
pElIeHUs TUTIOBBIX
MaTeMaTHYeCKUX 3a/a4;
MPUMEHSTH amnmapar
MaTeMaTHYECKOIo aHaJIn3a
JUTSL pELLIEHUS TUITOBBIX
MaTeMaTHYECKUX 3a/1a4;
MPUMEHSATH alllapaT TEOpUn
BEPOATHOCTEM JJIsI pEIICHUS
TUIIOBBIX MATEMaTHUYECKUX
3ajad.




2. O0beM U MeCTO IMCHUIJIMHBI (MOIYJIS) B CTPYKTYpPe 00pa3oBaTebHOI
MPOrpamMmabl

OO6uuit 00beM NUCIUTIIUHBI:

5,00 3.e., 180 ak.uac

Ha ouHoii Qopme oOydeHHs: KOHTakTHas paboTa OOy4arolmuXxcs C
npernojaBaTeseM Mo BUJlaM y4eOHBIX 3aHSATUM: 72 akK. yac Ha KOHTAKTHYIO paboTy ¢
npernojaBareneM, u3 Hux 34 ak.4yac Ha JIeKIIMU 1 36 aKk.4yac Ha MPaKTUYECKUE 3aHATHS,
2 aK.4yaca Ha KOHCYJIbTAIIMIO. 72 aK. 4Yac Ha CaMOCTOSITENIbHYIO paboTy 00yJaronmuxcs.

Ha 3aounoit ¢opme o0OyueHMs: KOHTaKkTHas paboTa OOydYaroluxcs C
IpernojaBaTeyeM Mo BUIaM y4eOHbIX 3aHATHH: 18 ak. yac Ha KOHTAKTHYIO paldoTy ¢
IpenojaaBaTeyeM, U3 HUX 8 aK.4yac Ha JIEKIMH U 8 aK.4ac Ha MPaKTHYECKUE 3aHATHS, 2
akK.Jyaca Ha KOHCYJIbTaruio. 149 ak. 9ac Ha caMOCTOSTEIbHYIO PadOTy 00yUJarOITHXCS.

b1.0.15 «Beiciias MmatemaTuka» peanusyercs B 1,2-m cemectpax 1-ro kypca.
[IpenonaBanue AUCIMIUIMHBI «BBICIIIas MaTeMaTHKa) OMUPACTCS Ha MIKOIBHBIA KypC
«AureOpa 1 HavaJla aHaJIu3ay.



3. Conep:xxanme ¥ CTPYKTYPA AUCHMILIMHBI (MOLYJIA)

3.1. CrpykTypa JUCIUTLIAHBI (MOTYJIsS)
Ounas ¢popma 06yyenus

Nen/m | HaumeHoBaHue O0beM JMCHUILTHHBI, AK.4YAC dopma
TeM U (HJIH) BCEI'O KonTakTHas padora 00y4yawmmuxcs CamocTrosiTesibHAsE TeKylIero
pa3aeJioB ¢ mpenogaBaTesieM 10 BUIaM Y4eOHbIX 3aHATHI pabora KOHTPOJIfA
Ilepuon TeopeTnyeckoro 00y4eHust Iepuon ycneBaeMoCTH,
NMPOMEKYTOYHOH NMPOMEKYTOYHOH
arrecTauMu aTTecTalllu
(ceccus)
3ausaTust 3ansaTus HUK KC | K9 Kar | K| CPk | CP3k Cp
JIEKIINOHHOT 0 CEeMHHAPCKOro P TK | 0 ]
THIIA THIIA H
JI BJ JIP 113 T
p
0
Ja
b
1 cemecm
Tema 1. | DneMeHTbI
TEOPUH
MHOeCTB. Hncn
a. HarypanbHble 10 4 0 0 2 0 0 0 0 0 0 4 O, T
PanmonanbHele.
JlencTBUTENbHBI
e. KommiiekcHble
Tema 2. | MaTpuiisl u
OTIPEICTTUTEITH.
Cucremsbl 14 4 0 0 4 0 0 0 0 0 0 6 O, T
JIMHEHWHBIX
YPaBHEHUM.
Tema 3. | Bexropa Ha
IJIOCKOCTH U B 14 4 0 0 4 0 0 0 0 0 0 6 O, T, KP
IIPOCTPAHCTBE.




DJIEMEHTEI
AHAIUTUYECKOU
T€OMETPHUH.

Tema 4. | BBenenue B
aHaIu3.
[Ipenensr.
HenpepbIBHOCTH

16

Tema 5. | Iuddepennman
BHOE
UCUHUCIICHUE
(byHKIMU OJHOM
MIEPEMEHHOMN

18

IIpomexxyTounas
aTTecTauus

3auer

Wroro B 1 —M cemectpe

72

20

20

0

32

2 cemecm

Tema 6. | @yHKIMH
HECKOJIBKUX
[IEPEMEHHBIX

12

0

Tewma 7. | UHTETpanbHOE
VICYHUCIICHHE.

16

3an, KP

Tema 8. | Auddepenunan
bHBIC
YpaBHEHHS.

12

Tema 9. | OcHOBBI TeopuH
BEPOSITHOCTEN

14

3an

Tema MaremaTndecka
10. s1  CTAaTMCTHKA.
ITpoBepka
CTaTUCTHYECKHUX
THUIIOTE3

16

3an

IIpomexxyTounas
aTTecTanus

38

36

OK3aMCH

Hroro Bo 2-M cemecTpe

108

14

16

36

40




Hroro 180 | 34 0 0 36 0 | o 2 36 0 0 72
3aounas popma obyuenus
Nen/m | HaumeHoBaHue O0beM JMCHUILTHHBI, AK.4YAC dopma
TeM U (HJIH) BCEI'O KonTakTHas padora o0y4arwmmxcs CamocTrosiTesibHAsE TeKylero
pa3aeJioB ¢ mpenoaaBaTeJieM 110 BUIaM Y4eOHbIX 3aHATHI pa6ora KOHTPOJIA
Ilepuon TeopeTnyeckoro 00y4eHust IHepuon ycIeBaeMoCTH,
NMPOMEKYTOYHOH NPOMEKYTOYHOM
aTrecTauuu arrecTauuu
(ceccus)
3ausaTust 3ansaTus HUK KC | K9 Kar | K| CPk | CP3k CpP
JIEKIIMOHHOT O CEMHHAPCKOro P TK | 0 ]
THIIA THIIA H
JI BJI JIP 113 T
Y
0
b
b
1 cemecmp
Tema 1. | DneMeHTbI
TEOPUH
MHOeCTB. Hncin
a. HarypanbHble 17 1 0 0 0 0 0 0 0 0 0 16 O, T
PammonansHbIC.
JlencTBUTENbHBI
e. KommiiekcHble
Tema 2. | MaTpuiisl u
OTIPEICTTUTEITH.
Cucremsbl 22 1 0 0 1 0 0 0 0 0 0 20 O, T
JIMHEHWHBIX
YPaBHEHUM.
Tema 3. | Bexropa Ha
IJIOCKOCTH U B 21 0 0 1 0 0 0 0 0 0 20 O, T,KP
IPOCTPAHCTBE.




DJIEMEHTEI
AHAIUTUYECKOU
T€OMETPHUH.

Tema 4.

Beenenue B
aHaJns3.
[Ipenensr.
HenpepbIBHOCTH

22

20

Tema 5.

Huddepennman
BHOE
UCUHUCIICHUE
(byHKIMU OJHOM
MIEPEMEHHOMN

22

20

IIpomexxyTounas
aTTecTauus

0

3auer

Wroro B 1 —M cemectpe

108

0

96

2 cemecm

Tewma 6.

DyHKIMU
HECKOJIBKHUX
TIEPEMEHHBIX

12

0

10

Tema 7.

HuTerpanbHoe
VICYHUCIICHHE.

14

12

3an, KP

Tema 8.

Huddepenunan
bHBIC
YpaBHEHHS.

10

10

Tema 9.

OcHoBBI TEOpUHU
BEPOSATHOCTEM

12

10

3an

Tema
10.

MaremaTndecka
A CTaTUuCTHUKA.
ITpoBepka
CTaTUCTUYCCKUX
THUIIOTE3

13

11

3an

IIpomexxyTounas
aTTecTanus

11

OK3aMCH

Hroro Bo 2-M cemecTpe

72

53




HTroro

180 8 0 0 8 0

13

149

Hcnonvzyemvie coxpawenus:
JI — nextuy - 3aHsTHA, TPEAYCMATPHUBAIOIIIE IPEUMYIIICCTBEHHYIO Nepeaady yueOHol HH(OpMaIiK 00yYarOIIUMCS TeJarOTHYeCKUMH paOOTHUKAMHU OpraHU3aiuy U (HWIK) JHIaMHu,

MIPUBJIEKAEMBIMHU OPTaHU3ALUEH K pea3aliu 00pa30BaTeIbHBIX IPOTPAMM Ha UHBIX YCIOBHUSX, ).
BJI — Buneo gexnuu.

JIP — mabopaTtopHbIie pabOTHI.

13 — npakTHyeckue 3aHATHSA (32 UCKIIOUYCHNEM JTa00paTOPHBIX PadoT).

UK — nHauBuayaabHbIE KOHCYJIBTALUH.

KCP — KOHTpOJIb CaMOCTOSTENBLHOM PabOTHI

KD — xoHCybTaum nepes sK3aMeHOM

KaTTak — KOHTakTHast paboTa Ha aTTECTALUIO B IEPHO/I IK3aMEHAIIMOHHBIX CECCHUI

CPxp — camocTosiTensHast paboTa Ha OATOTOBKY KYPCOBOW pabOTHI/ KypCOBOTO IMPOEKTA.
CPsk — camocTosTenpHas paboTa Ha MMOATOTOBKY K 9K3aMCEHY.

CP — camocTosTenbHas paboTa B ceMECTpe Ha IMOATOTOBKY K YY€OHBIM 3aHSATHSM.

T — TecTupoBaHue.

O — onpoc.

3ag — 3a7aHue.

KP — xonTponsHas pabora.

10




3.2. CoaepxaHue TUCIUTLIUHBI

Tema 1. DuaemeHntbl Teopuu MHOkecTB. Ynucina. HarypajabHble
Pannonanbuble. deidctBurenbubie. Kommiekcusie. OIIK OC-3.1.

[ToHsaTHs MHOXKECTBA, CIMIOCOOBI 3aJ]aHUsI U TpapUUIECKOro MnpecTaBiIeHUs,
OIepaly HaJ MHOXKECTBaAMHU. [[€MICTBUTENBHBIE YHCIIA U UX OCHOBHBIE CBOMCTBA.
Metpuueckoe MpOCTpaHCTBO. Mojenu MPeaCcTaBICHUS KOMIUICKCHBIX YHCEN.
Anrebpandeckast dbopma MPEICTABICHUS KOMIIJIEKCHBIX YqHCel.
Tpuronomerpuueckas W mokazareiabHasi (OPMBI MPEICTABICHUS KOMILJIEKCHBIX
Yyucell.

Tema 2. MaTpuus! u onpeaeanteau. CucreMbl JMHEHHbIX YPABHEHHI.
OIIK OC-3.1.

OcHoBHbI€ cBeieHUs 0 MaTpuliax. Onepanuu Haa MaTputiaMu. OnpeaeuTeny
KBaJpaTHeIXx Matpul. CBoiicTBa onpenenutened. OOpatHas MaTtpuua. Panr
Matpuibl. OCHOBHBIE NOHATHA U onpeneneHusi. Cucrema n TMHENHBIX YPABHEHUM
c n nepeMeHHbIMU. MeTton oOpaTHOi MaTpuisl U Gopmynsl Kpamepa. Meton
I'aycca. CucrtemMa m JMHEWHBIX YpPaBHEHMM C n nepeMeHHbBIMH. CHCTEMBI
JIMHEWHBIX ONHOPOAHBIX ypaBHeHHW. Teopema Kponekepa - Kanemnu.

Tema 3. BekTopa Ha IUIOCKOCTM M B MPOCTPAHCTBE. DJIeMEHTHI
aHasuTn4yeckou reomerpuu. OIIK OC-3.1.

IToHsATHS B - MEPHOTO BEKTOPA U BEKTOPHOIO MpocTpa”cTBa. CKalIspHOE U
BEKTOpPHOE Ipou3BeneHue. Pa3MepHOCTh M 0a3uc BEKTOPHOIO (JIMHEMHOTO)
npoctpancTBa. [lepexon k HoBoMy 6a3ucy. EBkinioBo npoctpancTBo. CHCTEMBI
KoopauHaT. CKalsipHOE, BEKTOPHOE M CMELIAHHOE MPOM3BEACHUS BEKTOPOB U UX
cBoiictBa. [Ipocreiimme 3amauu aHAIUTUYECKOM reomeTpuu. Pemenne 3amad
AHAIUTUYECKOM  T€OMETPUM  C  HCIOJIb30BAHMEM  CBOMCTB  BEKTOPOB.
AnreOpandeckue JUHUM MEPBOrO MOPSJIKA. YPAaBHEHUE NPSIMOM Ha IUIOCKOCTH.
B3anMHoOe pacrnonoxeHue MpsMbIX U TOYeK. AJreOpandeckue JTUHUH BTOPOro
nopsiika. OKpy>XKHOCTb U 3JutdIic. ['unep6ona u napadona. [InockocTs u npsmMasi B
IIPOCTPAHCTBE.

Tema 4. BBenenune B anaans. OIIK OC-3.1.

[Tonsitue dpynkuuu. OCHOBHBIE CBOMCTBA (YHKIMNA M MX KJIACCHU(PUKALIMS.
Onementapusie ¢yHkuuu. [IpeobpasoBanue rpadukos. [loHsTHe uyuciIoBOM
nocienoBatenbHocTH. [Ipenen (GyHKIIMM W YMCIOBOM TMOCIEIOBATEIHLHOCTH.
beckoneuno mainbie U 0eCKOHEUHO OoJbIHe BeIMUMHBL. OCHOBHBIE TEOPEMBI O
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npenenax. 3ameuaTelbHble mpeneisl. HempepbiBHOCTH (yHKIMH. Teopembl 0
HENPEPHIBHBIX (DYHKITUSX.

Tema S. J[IuddepenuunanbHoe wucyucjieHne (YHKUUH  OJHOM
nepemennou. OIIK OC-3.1.

ITonsTue IIPOU3BOJHON GyHKUIUU. OcHOBHBIE [paBUJIa
muddepenuupoBanus. IlpousBonHas clI0XKHOM u  00paTHOM  QyHKIUI.
[IpousBoaHbIE HESABHOW W mapameTpuuecku 3aaaHHoW GyHkuuu. I[lonsartue
IPOM3BOJHBIX BBICIIUX MOpAAKOB. [uddepenuman ynkuun. Ilpumenenue
nuddepenirana B mpuOIMKEHHBIX BhIYUCIeHUAX. [lorsTue o nuddepenimanax
BbICIIUX MOPAAKOB. OCHOBHbIE TeopeMbl IU((HEPEeHINATBEHOTO HCYUCICHUS.
[IpaBumo Jlonurans. Bo3pactanue u yobiBanue (PpyHKIM. XapaKTepHbIE TOYKU
byHKUMNA W XapakTepHbIE JUHUM UX TpadukoB (FKCTpeMyM GYHKIIUH,
HauOoblllee U HAMMEHbIIEE 3HAYeHUS (PYHKIMM Ha OTpe3Ke M HUHTepBaje,
BBIMYKJIOCTh (DYHKIIUH, TOUKU Mepernda, acuMnToThl rpaduka pyHKiuu). Oomas
cxeMa  HccleloBaHuA  (QYHKUMH W MOCTPOEHHUA  HMX  I'paUKOB.

Tema 6. @Pynkuum HeckoJbkux nepemennsix. OIIK OC-3.1.

[ToHaTHs yHKIMM HECKOJIBKUX IMepeMeHHBIX. [Ipeaen u HenpepbIBHOCTH
¢dbyukiuu. YacTHple TPOU3BOJHBIE W MOJHBIN auddepeHnran (QyHKIUU.
[IpousBoaHas MO HaMpaBiICHUIO, TPAAUCHT (YHKUUU. DKCTPEMyMbl (yHKIUU
MHOTHX T[EPEMEHHBIX, HEOOXOAMMOE M JOCTATOYHOE YCIOBHE 3KCTPEMYyMaA.
VY cioBHBIM 3KCTpeMyM. MeTon MHOXuUTenen Jlarpanxa.

Tema 7. UnTerpanbHoe ucuuciaenue. OIIK OC-3.1.

[TonsiTuss mepBooOpa3HOW W HeompeaelneHHOTO wuHTerpana. (CBoiicTBa
HEONpEJEICHHOr0 HHTerpajia. MeTonbl HMHTErpupOBaHHS (METOJ 3aMEHBI
IIEPEMEHHON, METOJl UHTETPUPOBAHUS 110 YACTAM, HHTETPUPOBAHUE TTPOCTENIINX
palMOHAJIBHBIX npobei, UHTETPUPOBAHUE HEKOTOPBIX BHJIOB
UPPALMOHATBHOCTEH, WHTETPUPOBAHUE TPUTOHOMETPUUECKUX  (DYHKIUI).
[lonatne omnpeneneHHoro uHTerpaga. CBOMCTBA ONPENEIEHHOIO HWHTErpaa.
OnpeneneHHbI HHTETpal Kak PyHKIUS BepxHero npeaena. @opmyna HeroToHa-
Jleitbuumia. MeToabl  BBIUMCICHUS  OINPEACIICHHOrO MHTerpaia (3aMmeHa
MEPEMEHHOM W MHTETPUPOBAHME MO YacTSAIM B ONPENEIICHHOM WHTETPale).
['eomeTpuyeckue NpUIOKEHUs OmpeleneHHoro uHrerpaina. HecobcTtBeHHble
uHterpansl. [lonsitue nBoliHOrO MHTerpana. CBelleHHE NTBOWHOrO MHTETpaja K
IIOBTOPHOMY. ['eoMeTpryeckas nHTEepIIpeTalys IBOMHOIO HHTErpaa.

Tema 8. Indppepennnansunie ypapuenus. OIIK OC-3.1.
12



OcHoBHble mOHATUA. (OOllee W 4YacTHbIE pPEIICHUS OOBIKHOBEHHBIX
muddepennmansubix  ypaBHeHuid. JluddepeHnuansabie  ypaBHEHHsS] TIEPBOTO
nopska. 3agada Ko (ycioBue CylecTBOBaHUS U €JUHCTBEHHOCTH PELICHU).
Henomnusie auddepeHnnanbHbIe ypaBHEHUS MEPBOTO HOpsIKA.
Huddepenunanpaple  ypaBHEHHS TEPBOTO TMOpPSAKA C  Pa3AeSIONIIMUCS
nepeMeHHbIMH. JIuHelHbie nuddepeHimanbaple YpaBHEHUS TIEPBOTO MOPSIAKA.
Huddepennnanpapie ypaBHEHUSI BTOPOTO TMOPSAKA, TOMYCKAIOIINE TOHKEHUE
nopsiaka. JuddepeHnnanpaple ypaBHEHUST BTOPOTO MOPSIKA C MOCTOSHHBIMH
kod(pdunreHTamu.

Tema 9. OcHoBbl Teopuu BepositHocTeid. OIIK OC-3.1.

OcHOBHBIE TIOHSTUSI TEOpPUM BeposiTHOCTe. CiydailHble COOBITHS.
BeposTHOCTh COOBITHS (KJTAaCCMUECKOE, CTAaTUCTHUYECKOE M T'€OMETPUUYECKOe
ONpEACICHUS] BEPOSTHOCTH). TeopeMbl CIOKEHHS BEPOSITHOCTEH. Y cCIIOBHas
BEpOSITHOCTh. TeopemMa YMHOXEHHS BeposSTHOCTEeH. HeszaBucumbie COOBITHS.
®opmyna nonHon BeposTHocTH. Dopmyna baiieca. [IoBTOpHBIE HE3aBUCUMBIE
ucnbeitanus. Popmyiia bepryium. JIokansHas U HHTErpanbHas TeopemMsl Myaspa-
Jlarutaca.  TeopeTHKO-MHOXKECTBEHHAss TPAaKTOBKA OCHOBHBIX IIOHATHH W
aKCMOMAaTHUYECKOE ITOCTPOCHUE TEOPHUH BEPOSITHOCTEM.

JIucKkpeTHble YW HENPEphIBHBIE  CIydallHble BeIWYUHBL.  DyHKIHS
pacripefienieHuss  cillydyalHoM — BenuuumHbL.  [IOTHOCTE  pacnpeneneHus
HENIPEPHIBHOM CIYYaWHOW BEIWYHUHBI. YMCIIOBBIE XaPAKTEPUCTUKHU CIIYYAMHBIX
BEJIMYMH: MAaTEMaTUUYECKOE OXKHUJAHUE, NHUCIEPCUs], CPEIHEE KBaJIPaTHUUYECKOE
oTkJIoOHeHue. Mx cBolictBa. HavanbHble U LEHTpaJIbHbIE MOMEHTHI CIIyYalHBIX
BelUuMH. OCHOBHBIE  3aKOHBI  pACIpENENCHUs]  CIyYalWHbIX  BEJIUYMH:
paBHOMepHOoe, bepnymn, Ilyaccona, 3KCIIOHEHIMANBHOE, HOPMAJbHOE.
Hepasenctsa MapkoBa n YeOsbIieBa.

Tema 10. MaremaTudeckas cratuctuka. IlpoBepka crarucTHYecKHX
runore3. OIIK OC-3.1.

3aaud U OCHOBHBIE TIOHSTHS CTAaTUCTUKHU. BBIOOpPOUHBIN MeTOI.
['enepanbHas COBOKYIMHOCTh U BBIOOpKA, BapUAIMOHHBIM Psifl, TTOJMIOH YacToT,
rHCTOrpaMMa, SMIUpUYecKas (CTaTUCTHuYecKas) GyHKUUS pacrpeaeseHusl.
YucnoBble XapaKTEPUCTUKN BBIOOPOUHOTO pactipeneieHus. [lonarue 06 oleHke
rapamMeTpoB. XapakTEPUCTUKU OLIEHOK. MeEToAbl HAaXOXKAECHUS OLUEHOK: METOJ
MOMEHTOB, METOJ] MAaKCHMAaJbHOTO TIPABAONOAOOUS, METOJl HAUMEHBIIUX
kBagpaTtoB. [loHATHE 00 WMHTEpPBAIBHOUN OIEHKE MapaMeTpoB. JloBepuTenbHas
BEPOSITHOCTD U JIOBEPUTEIbHBIN UHTEPBAJL.
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[IpyHIMI — nmpakTHYeCKOW  yBEpPEeHHOCTH. lloHATHE  CcTaTHCTUYECKON
runore3pl. OOmas cxema MPOBEPKH CTATHCTHUYECKOW TumoTe3bl. [IpoBepka
TUIIOTE3 O PABEHCTBE CPEIHUX M JHUCIEPCHU ABYX COBOKymHOcTeu. [IpoBepka
TUIOTE€3 O 3aKOoHe pacnpeneneHuss BblOOpku. IIpoBepka rumore3 00
OJIHOPOJHOCTH BBIOOPOK.

4. Tunbl OLEHOYHBIX MATEPHUAJIOB, IOKA3AaTEJIH U KPUTEPHH
OLICHUBAHUA

4.1. Ouenounbie Marepuaisl o gucuuiuinae b1.0.15 Briciias matemaruka
BXOJSAT B COCTaB OIICHOYHBIX MaTepUaJioB IO 00pa3oBaTEIbHOM Mporpamme.
COBOKYIIHOCTh OILICHOYHBIX MAaTE€pUalIOB MO BCEM AUCUUILIMHAM (MOJIYJISIM)
o0pa30BaTeIbHON MPOTrpaMMBbl COCTABIISIFOT (DOHJ OIEHOYHBIX CPENCTB (manee —
DOC). ®OC ucnonpzyercs Mpu MNPOBEICHUH TEKYILET0 KOHTPOJISI yCIIEBAEMOCTH
Y IPOMEKYTOUYHOM aTTeCTalMKU O0YyYarOIIUXCS C LEJbI0 OLICHUBAHUS JOCTHXKCHUS
00y4YaroIMUMUCS TJIAHUPYEMBIX PE3YyJIbTATOB O0YUECHUSI.

4.2. ®OC pa3paboTaH Kak KOMIUIEKC MPOBEPOUYHBIX 3aJaHUM PA3TUYHOTO
TUTA U YPOBHS CJIOKHOCTH, BKJIIFOYAET KPUTEPUU U IIKAJIbI OLICHUBAHUS, a TAKKE
«KITI0Un» TIpaBWIBbHBIX 0TBETOB. ®OC popMupyeTcs Kak OTAeIbHBIA TOKYMEHT U
XPaHUTCSL B AJIEKTPOHHOM BHje, Aoctyll K ®OC npenocTaBiieH OrpaHUYEHHOMY
KpyTy JIHII.

4.3. Jlna caMocTOsTeIbHONH pPabOThl OOyYaromMXcs MPU TOATOTOBKE K
TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTanuu B pabodmx
MporpaMmMax JUCIUIIMH pa3MEIlCHbI TUIIOBBIC MPOBEPOUHBIC 3a/IaHUS 3aKPBITOTO
TUTIOB.

3aaHus 3aKPBITOTO THIA — 3TO TECTOBBIC 3aJ]aHMS, B KOTOPBIX KaXKJIbIH
BOIIPOC COMPOBOXKJIAETCS TOTOBBIMM BapUaHTaMU OTBETOB, U3 KOTOPBIX
HE0OXO0IMMO BBHIOpAaTh OJIMH WJIM HECKOJIBKO MPABUIbHBIX.

3agaHusi KOMOMHUPOBAHHOTO THUIIA — 3TO TECTOBBIC 3aJIaHUS, B KOTOPBIX
KaXJIbI BOIIPOC COMPOBOXKIAETCSI TOTOBBIMU BapUaHTaMU OTBETOB, U3 KOTOPBIX
HEO0OXOJIMMO BBIOpATh OJIMH WM HECKOJIbKO MPAaBUJIBHBIX U OOOCHOBATh CBOM
BBIOOD.

3ajaHusi OTKPHITOTO THIA — 3TO 3aJaHHUs, B KOTOPHIX Ha KaXKJIbIH BOIPOC
JTIOJDKEH OBITh MPEJIOKEH pa3BePHYThIN 000OCHOBAHHBIM OTBET.

B 3aBucumocTH OT THUMNa 3aJaHUsS PEKOMEHJIOBAHbl OIpEJeiCHHAs

IIOCJICAOBAaTCIBHOCTD BBIIIOJTHCHHA 1 CHCTCEMAa OLICHMBAHMA BBIIIOJTHCHUH S SaI[aHHﬁ.
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4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3AJAHUA NHCTPYKLIMA CHEHAPHU BBIIIOJIHEHUA KPUTEPUUN ONEHVMBAHUA
3anaHue 3aKpBITOTO [Ipounraiite  TEKCT, 1. BHMMaTenpHO MPOUYNTATh TEKCT 3aaHUS U MOHSATH, OTtBeT cuuTaercs BEPHBIM, €CIIH
THUIIA C BBIOOPOM OJJHOT'O BbIOEpUTE YTO B KA4ECTBE OTBETA OKUIAETCS TOJIBKO OJIHH W3 NpaBWIBHO YKa3aHa Iudpa wiIu

MMPaBUJIBHOT'O OTBETA U3

HpaBI/IJ'ILHHﬁ OTBET

NPpEAJIOKCHHBIX BAPUAHTOB.

OykBa

HECKOJIbKUX 2. BHuMaTenpHO NpoYnUTaTh PEI0KEHHbIE BAPUAHT-
HPeJI0KEHHBIX Thl OTBETA.
BapuaHTOB 3. BeiOpaTh OJTMH BEpHBII OTBET.

4. 3anucaTh TOJIBKO HOMeEp (MU OYKBY) BBIOPAaHHOTO

BapuaHTa oTBeTa (Hanpumep, 3 wiu B).
3anaHue 3aKpBITOrO [Ipountaiite TEKCT M |.BHMMAaTENpHO NPOYUTATh TEKCT 3aJaHUS U IOHATD, OtBeT cuuTaercs BEPHBIM, €CIIH
TUIIAa HAa YCTAHOBJICHUE YCTaHOBUTE YTO B KAYECTBE OTBETA OXKUAAIOTCS Maphl AJIEMEHTOB. MIPABWJIBHO yKa3aHbl HUPPbI WK
COOTBETCTBUS COOTBETCTBUE 2. BHUMaTenbHO MpoYnTaTh 00a CIHcKa: CIHCOK 1 — OyKBBI

BOIPOCHI, YTBEPKACHUA, GAKThI, IOHATHS U T.1.;

CIHCOK 2 — yTBEP>KJICHHS, CBOUCTBA OOBEKTOB U T.1I.

3. ConocTaBuTh 3JEMEHTHI CIIUCKa 1 C AyeMeHTaMu

crnmcka 2, chopMHpOBATh Haphl HIEMEHTOB.

4. 3anucatb mnomapHo OykBbl U 1udpsl (B

3aBUCUMOCTH OT 3a/laHusl) BapUaHTOB OTBETa

(manpumep, Al unu b4).
3anaHue 3aKpBITOrO [IpounTaiite  TEKcT, 1.BHMMAaTENnpHO NPOYNUTATh TEKCT 3aJaHUS U NOHATD, OtBeT cuuTaercs BEPHBIM, €CIIH
TMIIA  C  BBIOOpOM BbIOEpUTE YTO B KayecTBE OTBETa OXHUAAETCA HECKOJIbKO MIPaBWJIBHO YCTaHOBJIEHBI BCE
HECKOJIBKUX IIPaBWJIbHBIE OTBETHI IIPaBWJIBHBIX OTBETOB U3 MIPEIIOKEHHBIX BAPUAHTOB. COOTBETCTBUS  (MO3MLIMHU U3
MPAaBWJIBHBIX OTBETOB U3 2. BHumMaTenpHO Npo4nTaTh MPeII0KEHHbIE BApUAHT- OJIHOTO cTonb1a BEPHO
HECKOJIbKMX BapHaHTOB ThI OTBETA. COMOCTABJIEHBl C TO3MLMIMHU
MPEIOKEHHBIX 3. BoiOpaTh HECKOJIBKO MPAaBUIIBHBIX OTBETOB. JPyroro)

4. 3amucatb TONbKO HoMmepa (WM OyKBBI)

BBIOpAHHOTO BapuaHTa oTBeTa (Hanpumep, 1 4 i A

D).
3agaHue 3aKpBITOTO [IpounTaiite TEKCT H 1. BHMMaTENbHO MPOYUTATh TEKCT 3a1aHUS U TTOHATb, OTBET CUMTAETCAd BEPHBIM, €CIU

THIIa Ha YCTAaHOBJICHHC

YCTAHOBHTE

4qTOo B Ka4CCTBC OTBCTA OXKHMIJAaCTCA

MIPaBUILHO yKazaHa BCS
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noCJICA0BATCIbHOCTHU

IOCICO0BATCIIBHOCTD

MOCIIEZIOBATEILHOCTD JIIEMEHTOB.
2. BHuMarenbHO  NIPOYUTATH
BapHUaHThI OTBCTA.

3. IlocTpouTh BEPHYI TOCIENOBATEIBHOCTD W3
NPpEAJIOKCHHBIX 3JICMCHTOB.

4. 3ammcath OyKBB/IIU(PHI (B 3aBUCUMOCTH OT
3aJ1aHus) BapHaHTOB OTBETa B HY>KHOU
ToCJIe1I0BaTeIbHOCTH (HanmpuMep, bBA wmm 135).

MMPEATOKECHHBIC

MOCJIEI0BATEIBHOCTD LIU(P

3anaHue
KOMOWHUPOBAHHOTO
THUTIA C BEIOOPOM OJTHOTO
NPaBUIBHOTO OTBETA M3
MPETIOKEHHBIX u
000CHOBaHHEM BBIOOpA

[Ipounraiite
BBIOEpHTE
MPaBWIbHBIA OTBET W
3aMUIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE
BBIOOp OTBETA

TEKCT,

|.BHUMaTenpHO MPOYUTATH TEKCT 33aHUS U MTOHATH,
YTO B KaueCTBE OTBETA OXKHUAAETCSA TOJIBKO OJMH W3
MIPEUIOKEHHBIX BAPHAHTOB.

2. BHUMaTenbHO  MPOYHUTATH
BapHaHTHI OTBETA.

3. BeiOpaTh 0JIMH BEpHBII OTBET.
4. 3anucath TOJIBKO HOMEp (MU OYKBY) BHIOPAHHOTO
BapHaHTa OTBETA.

5. 3anucaTh apryMeHTHl, 00OCHOBBIBAIOLINE BBIOOD
oTBeTa (Hanmpumep, 4 TEKCT 000CHOBaHUS).

MMPEATIOKECHHBIC

OTBeT cuMTaeTcs BCpPHBIM, €CJIN
NpaBWIBHO yKa3zaHa Iudpa mim
OyKBa 1 IPUBEACHBI KOPPEKTHbIE
apryMEHTBI, UCIIOJIb3yeMbIe IPU
BBIOOpE OTBETA

3anaHue OTKPBITOT'O
THIa C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TEKCT U
3aUIINTE
Pa3BEPHYTHIN
000CHOBaHHBII OTBET

1. BHUMATENbHO MPOYUTATH TEKCT 3a/IaHHSI U MTOHATh
CYTb BOIIpOCa.

2.ITpomyMaTh JIOTUKY U MOJHOTY OTBETA.

3.3amucath OTBET, HMCIOJIB3Yysl YCTKHE KOMITAKTHBIC
(OpMYITHPOBKH.

4.B cnmyvae pacyeTHOM 3aj1aud 3alucaTh peUICHHE U
OTBET

OTBeT cuuTaeTcs BCPHBIM:

1. OrcyrctBue (aKTUUECKUX
OIINOOK.

2. PackpeiTne obbemMa
HCTIOIB3YEMBIX MOHATHI

(moJTHOTA OTBETA).

3.000CHOBaHHOCTH OTBeETa
(Hamu4Me apryMeHTOB).
4. Jlornueckas

nocCJIICaJ0BaTCIIbHOCTD
H3JIaracéMoro Marcpuajia.
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4.5. OOmas 1mKala OIEHUBAHUA PE3YJbTATOB TEKYIIEr0 KOHTPOJIsS
YCIEBAEMOCTH U MPOMEKYTOYHOM aTTecTaiuu ooyyaromuxcs ¢ npuMmenenrem bPC

ECTS
Wrorosas TpagumuoHHasi cucrema bunapuas HAns i
GanibHas omenka | P UK cucTeMa | aumuom o Dunapiol
95-100 OO A P/ Passed
85-94 B P/ Passed
75-84 Xoporio 3auyTeHo C P/ Passed
65-74 D P/ Passed
55-64 VY 10BIIETBOPUTEIBHO E P/ Passed
0-54 HeynoBneTBopuTenbHO He 3auteno F F/Failed

CooTHouieHue 6aJII0B 32 TEKYUIUI KOHTPOJIb YCIIEBAEMOCTH U MTPOMEKYTOUHYIO
aTTEeCTAIlNIO, a TAKKE MOBTOPHYIO IPOMEKYTOUHYIO aTTECTAIHIO:

MakcumanpHasg cymma | MakcuMaiibHas MaxkcumaiibHas MaxkcumaiibHas
O0amIoB 3a TEKylu# | cyMMa OallyioB 3a UTOTOBast cymma 0asuioB 3a
KOHTPOJIb MIPOMEKYTOUYHYIO OaIbHas MMOBTOPHYIO
YCIIEBAEMOCTH aTTEeCTaINIO OlLICHKA MPOMEKYTOUYHYIO
aTTeCTalMIO
60 GaymioB 40 6amioB 100 6ayutoB 100 6ayutoB
5. DopMbI ATTECTAIUU, TUIIOBbIE OLIEHOYHbIE MATEPHUAJIBI IJIs1

TeKyLIero KOHTPOJIsl YCeBAeMOCTH 00y4aloIIMXCs, KpUTEPUH U IIKAJIbI
OlEHMBAHMS M0 KOHTPOJbHBIM TOYKAM

5.1. B xoxe peanuzanuu gucumiuimabl b1.0.15 Beicmias Martemaruka
UCIIOIB3YIOTCSA  Cleayromue (GopMbl  TEKYIIEro KOHTPOJIS — YCIIEBAaEMOCTH
oOyyaromuxcs (B TOM YHCIIe, 3a/IaHUS K KOHTPOJIbHBIM TOYKAM):

Ornpoc, TecTUpOBaHKE, 3a/laHNE, KOHTPOJIbHAs padoTa.

1 cemecmp

Tema 1. Daementsl Teopum MHOxkecTB. Unciaa. HarypaiabHbie
Pauuonanbusle. [deiictButesibubie. KoMiekcHbIe
Bonpocwi 015 onpoca no meme 1:
IIpocmuie gonpocwl
Onpenenenne MHOkecTBa. [I[puBeuTE OCHOBHBIE TOHATHS U ONPEACIEHUS
[lepeuncnauTe BUIBI YUCIOBBIX MHOXKECTB
3. Ilepeuncinte OCHOBHBIE ONEPALIMK HAJl MHOKECTBAMH.
ObvluHble 80nPOCyHl
4. TlpuBenute nuarpamMMbl BeHHa 1J1s1 OCHOBHBIX OIepaliuii HaJl MHOKECTBaMHU

N —
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5. M300pa3uTte Ha KOOPAUHATHOMN MPSMOM MEepEeUNCIEHHbIE MHOXKECTBA:
a)N, (-1,5<x<6,7);
0) M= {x| xeA) A= {x|x<0};Z,B={x]-3<x<7}
Cnooicnvie 6onpocwl
6. 3anaiiTe MHOXXECTBO JPYTUM CIIOCOOOM (€ciu 3TO BO3MOXKHO): N, (x < 9); 0)
A=1{4,-3-2,-1,0,1,2,3,4}
Haiinute nepeceuenune muoxects A = {a, b, c,d, e} uB={b, d, e, g, x}.
8. Haiinute o0beaunenne MuoxectB A u B, ecmu A = {x| -2/5<x<7/3}, B = {X|
-1/4 <x <3}.
9. Haiinute paznocts MHOXeCTB A 1 B, ecin A = {x|-2/5<x<7/3}, B={x|-1/4
<x<3}.
10. Haitnure nepeceuenne mHokectB A = {1,3,5,7, 8y u B={0, 1, 5, 6, 7}.

=

Tecmoegvle 3a0anus no meme 1:
3aoanue 3aKpblmoco muna c 6bl60p0]l/l 00HO020 npasuibHoco omeema U3
HECKOJIbKUX 6APpUAHM OB I’lpeaﬂO.?fceHHblx.

1.BHMMaTenpHO MPOYNTATh TEKCT 3aJaHUS U TOHSTh, YTO B KAUECTBE OTBETA 0KMIAETCS TOJIBKO
OJIH U3 MPEJI0KEHHBIX BAPUAHTOB.
2. BHMMaTenpHO MPOYUTATh MIPEATIOKEHHbIE BAPUAHT-Thl OTBETA.
3. BeiObpaTh 01MH BEpHBII OTBET.
4. 3anucath TOJbKO HOMEp (MiIu OyKBY) BBIOpaHHOTO BapuaHTa OTBeTa (Harpumep, 3 wiu B).

1. KommiekcHble uucna ObUIM BBEACHBI JUIsI MOJYUYEHHUS JOMOJIHUTEIbHBIX
BO3MOYKHOCTEM ITPU PELICHUMU:

a) CHCTEM JIMHENWHBIX YPABHEHUI

0) KBaJpaTHBIX YpaBHEHUI

B) NIOKA3aTeJIbHbIX YpaBHEHUI

') TPUTOHOMETPUYECKUX YPABHEHU I

3aoanue 3aAKpsvlmozco muna c 6bl60p0]l/l 00H020 npasuilbHoco omeenda U3 HeCKOJIbKUx

6apuarmos npedﬂoc)fceHHblx.
1.BHMMaTenpHO MPOUNTATh TEKCT 3aJaHUS U TOHSTh, YTO B KAYECTBE OTBETA 0KHJIAETCS TOJIBKO
OJIMH U3 TIPE/JIO’KEHHBIX BAPHAHTOB.
2. BHuMartenpHO MPOYUTATh MPEAIOKEHHbIE BAPHAHT-THI OTBETA.
3. BeiOpaTh 0J1MH BEPHBII OTBET.
4. 3anucath TOJIBKO HOMep (WiH OyKBY) BEIOpaHHOTO BapruaHTa OTBeTa (Hanmpumep, 3 wiu B).

2.Yto npeacTaBisieT co00i YUCIIO I
a) 4MCII0, KBaAPATHBIA KOPEHb U3 KOTOPOTO paBeH — |
0) umncIo, KBajpaT KOTOPOTo paBeH — 1
B) UMCIIO, KBaJPATHBI KOPEHb U3 KOTOPOTO paBeH |
I') 4MCII0, KBaIpaT KOTOPOro paBeH 1
3adanue 3axpvlmo2o muna c 6b160poM 00H020 NPABUNTLHO20 OMEEMA U3 HECKOIbKUX
8APUAHMOB NPEOTLOHNCEHHDBIX.
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1.BHrMaTenpHO MPOUNTATh TEKCT 3aJaHUS U TOHSTh, YTO B KAYECTBE OTBETA 0KHJIAETCS TOJIBKO
OJIMH U3 NIPEJIOKEHHBIX BAPHAHTOB.

2. BHuMartenpHO MPOYUTATh MPEAI0KEHHbIE BAPHAHT-THI OTBETA.

3. BeIOpaTh OZIH BEPHBI OTBET.

4. 3amnucath TOJIBKO HOMep (WiH OyKBY) BEIOpaHHOTO BapruaHTa OTBeTa (Hanmpumep, 3 wiu B).

3.YUucna 35; 3-61; 2,7; 21 npuHaIEHKAT MHOXKECTBY:
a) NeVCTBUTEIbHBIX YHCEI
0) MHUMBIX YHCeI
B) UPPAIIMOHATBHBIX YUCET
I') KOMIUIEKCHBIX YHCel

Tema 2. MaTpuusbl u onpeaenaureau. CucreMbl JUMHEHHBIX YPABHEHUH
Bonpocwi dnsa onpoca no meme 2:
Bapuanr 1:
1. YTouHuTE, MOXKET JIM PaHT PACIIMPEHHOW MaTPHIIBl ObITH MEHBIIE paHTa
OCHOBHOI MaTpUIbl CUCTEMBI JIUHEHHBIX YPABHEHUMN ?
2. YTO4YHUTE, MOXKET JIU CUCTEMA UMETh POBHO 7 peIIeHU?
3. 3anummuTe ycinoBue coBMectHocTr CJIAY.
4. YTounute, MOXHO au MeTon Kpamepa mNpuMeEHATbCS Uil PELICHHS
HeonpeaeneHHbix CJIAY?
5. YTouHHUTE, MOXHO JIM CliedaTh OJHO3HAYHBLIA BBIBOJ O TOoM, uto CJIAY
TOJIBKO HECOBMECTHA, €CJIM ONPEAEIUTENIb OCHOBHBIA MaTPHUIIBI CUCTEMBI PABEH
HYJII0?

BapuaHnT 2:
1. YTouHUTE, MOXKET JM paHr pacIIMpeHHON MmaTpuisl ogHopoaHou CIIAY

OBITH OOJIBITIE paHTa OCHOBHOW MAaTPHIIHI.

2. Yrounute, moxeT Ji1 onpeaeneHHas CJIAY uMerb poBHO 2 pelieHusl.

3. 3anummuTe yclioBHe onpeaeaeHHoCcTH ogHopoaHoi CJIAY.

4. YTo4yHUTE, MOKHO JIM JUIs pemeHns HeonpeneneHubix CJIAY npumeHsaTses
MAaTpPUYHBIN METOJ.

5. Onpenenute ITpaBUiIO AJI1 HAXOXKIAEHUS YMCIa CBOOOHBIX HEU3BECTHBIX B

HeonpenesneHHbix CJIAY.

Tecmosble 3a0anus no meme 2:
3aoanue 3akpvimoz2o muna ¢ 6blO00POM O00HO20 NPABUILHO20 OMEemda U3
HEeCKOIbKUX 8APUAHMOB NPEON0NCEHHDIX.

1.BHUMaTEeTbHO IPOYUTATH TEKCT 3aIaHNS U IOHSATh, YTO B KAUECTBE OTBETA 0’KUIAETCS TOIBKO
OIVH U3 MPECAJIOXKCHHBIX BAPUAHTOB.
2. BHUMaTeIbHO MPOYNTATH MPEUIOKCHHBIE BAPHAHT-THI OTBETA.
3. BeIOpaTh OZIH BEPHBIH OTBET.
4. 3anucath TOJIBKO HOMep (WiH OyKBY) BEIOpaHHOTO BapruaHTa OTBeTa (Hanmpumep, 3 wiu B).

Bapuasnr 1:
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1. Bpruncnuth onpeaeauTenb 0

D3 2)12 3)10 4)-12

3aoanue 3AKpblnoco muna c 6bl60p0]l/l 00H020 npasuibHoco omeema U3 HECKOJIbKUX
6apuaHmoe npedﬂoofceHHbzx.

1.BHMMaTenpHO MPOYNTATH TEKCT 3aJaHUS U TOHSTh, YTO B KAUECTBE OTBETA 0KUIAETCS TOJIBKO
OJIMH U3 IPEUIOKECHHBIX BAPUAHTOB.

2. BHMMaTenpHO MPOYUTATh MPETI0KEHHBIE BADUAHT-Thl OTBETA.

3. BeiObpaTh 01MH BEpHBII OTBET.

4. 3anucath TOJbKO HOMEp (MiIu OyKBY) BBIOpaHHOTO BapuaHTa OTBeTa (Harpumep, 3 wiu B).

1 2 -3
A= (3 6 -9 )
2. BBIYMCIUTB paHT MaTPHIIbI 4 5 —127,
D0 2)1 3)2 4)3

3aoanue 3AKpvlmozo muna c 6bl60p0]l/l 00H020 npasuilbHo2co omeentd U3 HeCKOJIbKUx
6apuaHmoe I’lp@d]lOcheHHblx.
1.BHMMaTenpHO MPOYNTATh TEKCT 3aJaHUS U TOHSTh, YTO B KAUYECTBE OTBETA 0KMJIAETCS TOJIBKO
OJIH U3 MPEJI0KEHHBIX BAPUAHTOB.
2. BHMMaTenpHO MPOYUTATh MIPETIOKEHHBIE BADUAHT-Thl OTBETA.
3. BeiOpaTh 0JIMH BEpHBIN OTBET.
4. 3anucath TOJbKO HOMEp (MiIu OyKBY) BIOPaHHOTO BapuaHTa OTBeTa (Harpumep, 3 wiu B).

1

o -1
( 2 0D 5 )
3. TpancionupoBate maTpuny “—1 1 2

1 0 0 1 2 -1
0 1 0 0 0 1 -1 5 2 -1 -2 1
0 0 1 -1 5 2 (n 0 1) (III 0 —1)
1) 2 31 2 -1/ 41 -5 -2
Bapuanr 2:

I. Bomonuute neiicteue AE+3EA, rne E — enunuuynas marpuna, a
4= ( 0 2)
-1 1

1)(—03 g) 2)(3 —01) 3)(—'34 i) 4)(—11 i)

3aoanue 3aKpsvlmozco muna c 6bl60p0]l/l 00HO020 npasuilbHoco omeend U3 HeCKOJIbKUx

e6apuarmos npea]lO.?fC'eHHblx.
1.BHuMaTenpHO MPOYUTATh TEKCT 3a/laHusl M TOHATH, YTO B KAueCTBE OTBETa 0XKHUJACTCS
TOJILKO OJIMH 3 MPEIJI0KESHHBIX BAPUAHTOB.
2. BHuMartenpHO MPOYUTATh MPEAI0KEHHbIE BAPHAHT-THI OTBETA.
3. BeiOpaTh OJ1MH BEPHBIM OTBET.
4. 3amnucath TOJIBKO HOMep (WiH OyKBY) BEIOpaHHOTO BapruaHTa OTBeTa (Hanmpumep, 3 wiu B).
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(4 2) ) (—10)
2. HaiiTu pa3MepHOCTh NPOU3BEICHUS] MaTPUIL 0 3 5 /.
1)2x2  2)2x1  3)2x3  4)3x2

3aoanue 3AKpblnoco muna c 6bl60p0]l/l 00H020 npasujibHoco omeema U3 HECKOJIbKUX

6apuaHmoe I’lpeaﬂOcheHHle.
1.BHrMaTenpHO MPOYNTATh TEKCT 3aJaHUS U TOHSTh, YTO B KAYECTBE OTBETA 0KHIAETCS TOJIBKO
OJIMH U3 IPEUI0KEHHBIX BAPUAHTOB.
2. BHMMaTenpHO MPOYUTATh MPEAIOKEHHbIE BADHAHT-ThI OTBETA.
3. BeIOpaTh OZIH BEPHBI OTBET.
4. 3anucath TOJbKO HOMEp (WiIu OyKBY) BIOPaHHOTO BapuaHTa OTBeTa (Harpumep, 3 win B).

-1 -1 -1
A=|-1 1 —1)
-3 -2 -1
3. Haiitu 0OpaTHy10 MaTpHIly K MaTpuLe
(%5 o ) ( 055 o5 3:32) N I I
—1,25 —0,25 0,5 0,5 0 —0,5 ( 8 8 0 ) X3 X3 X3
1) 2) 3020 -4 8/ 4\t s s
Tema 3. Bektopa Ha NUIOCKOCTM M B MPOCTPAHCTBE. JIEMEHTHI
AHAJIUTHYECKON reoMeTpuM
Bonpocul 0nsa onpoca no meme 3:
1. Ykaxute criocoObl 3a/1aHus OPSIMON B IPOCTPAHCTBE?
2. 3anumuTe ycI0BUE NapAJUIEIbHOCTH OPSIMBIX B IPOCTPAHCTBE.
3. Ilepeuncnure, KakWe TOBEPXHOCTH 3aJAK0TCA  KBAJPATUYECKUMU
dbopMaMu B IPOCTPAHCTRBE.
4. 3anumuTe ypaBHEHHE OAHOMOJOCTHOIO TUepboIoua.
[lepeuncnure, Kakue MOBEPXHOCTH 3aJAI0TCS JIMHEWHBIMH (OopMamMH B
IIPOCTPAHCTBE.
6. 3anumuTe ypaBHEHHE HUIMOTUYECKOrO apadboaonia.
7. 3anuiure B 00ILIEM BHUJIE€ YPABHEHUE KPYTOBOTO KOHYCa C LIEHTPOM B Touke C

(-1;2;0).

9,

Tecmoegvle 3a0anus no meme 3:
3adanue 3akpvimoco muna ¢ 6blOOPOM 0O0HO20 NPABUILHO20 OMBEemd U3

HEeCKOIbKUX 8APUAHMOB NPEON0NCEHHDIX.
1.BHMMaTenpHO MPOUNTATh TEKCT 3aJaHUS U TOHSTh, YTO B KAYECTBE OTBETA 0KHJIAETCS TOJIBKO
OJIMH U3 MIPEJIOKEHHBIX BAPHAHTOB.
2. BHuMartenpHO MPOYUTATh MPEAIOKEHHbIE BAPHAHT-THI OTBETA.
3. BeIOpaTh OZI1H BEPHBI OTBET.
4. 3anucath TOJIBKO HOMep (WiH OyKBY) BEIOpaHHOTO BapruaHTa OTBeTa (Hanmpumep, 3 wiu B).

1. OnpenennuTs IpAMyIO, MApaIeabHyIO IpaMoi X T2V = 2
1)}’+2x=2 2):(—2_1;:—2 3)2x—2}==1 4)2:{—_1;:2
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3aoanue 3aKpsvlmozo muna c 6bl60p0]l/l 00H020 npasuilbHoco omeend U3 HeCKOJIbKUx
e6apuarmos npedﬂos)fceHHblx.
1.BHUMAaTEnbHO IPOYUTATH TEKCT 3aJaHUS U MIOHSTh, YTO B KAUECTBE OTBETA 0XKUIAETCS TOIBKO
OJIMH U3 IPEUI0KEHHBIX BAPUAHTOB.
2. BHUMaTenbHO NPOYUTATH NPEATIOKEHHbIE BAPHAHT-THI OTBETA.
3. BeiOpaTh 0J1MH BEpHBII OTBET.

4. 3anucarh TOJLKO HOMEp (UiIu OyKBY) BBIOPAHHOTO BapuaHTa OTBeTa (Harpumep, 3 win B).

2. Onpeienuth IUIOCKOCTb, IapajlIeibHYI0 Bekropam a={L—10} y
b={-121)
1)x +v—z=5 2)x—}’+4z =0 3)3{—3}?—2 =2 4)4x+}’—32 =2

3aoanue 3aKpsvlmozo muna c 6bl60p0ﬂ/l 00H020 npasuilbHo2co omeentd U3 HeCKOJIbKUx
e6ApuUaArHmos npeaﬂOcheHHblx.

1.BHMMaTenpHO MPOYNTATh TEKCT 33JaHUS U IOHSTh, YTO B KAUECTBE OTBETA 0KHMIAETCS TOJIBKO
OJIH U3 MPEI0KEHHBIX BAPHAHTOB.

2. BHMMaTenpHO MPOYUTATH MIPEATIOKEHHBIE BADUAHT-ThI OTBETA.

3. BeiOpaTh 0J1MH BEpHBIN OTBET.

4. 3anucatb TOJIBKO HOMep (WK OyKBY) BEIOpaHHOTO BapHaHTa OTBeTa (Hampumep, 3 wiu B).

3. OnpenenuTth MI0CKOCTh, NEPICHANKYIISPHYIO BEKTOPY a={3,-14}
1)—x—}=—|—z=1 2)x—}r+z=2 3)3x—4}=+z=l] 4)x—|-_1_.=—|-z=lil

KOHMDOJlea}Z pa60ma no meme 3:

Bapuanr 1:

1. Bberauciuts:

5 2 -1 3 =2

o1 -1 2 3

0O 3 -3 4 0

0O -1 1 -1 1

o 0 2 -2 2

2. Haiitn AB— B’ | eciu
-1 3 2 1

A= B=
2 1. -4 3

3. Pemwmts cuctemy no ¢popmynam Kpamepa:
2x,—x,=0

X +2x,—x,=-2

X, +x,=-5
Bapuanr 2:
1. Beruuciurs:
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4 2 1 3
9 5 3 -7
13 7 4 -14
25 13 4 21

I 4 1 -2 1 0
A=|0 -1 B=|4 3 2

-1 3 0}. 0 -1 1
3. Pemuts cucremy meronom ['aycca:

3x,+x,—4x,=0
2x, +3x,—x, =4
X +2x,+3x,=6

Tema 4. BBeaenue B aHaJIN3
Bonpocwol 0151 onpoca no meme 4:
IIpocmoie sonpocol

1. Ykaxkure obsactb onpeneneHuss GyHKIUU ¥ = [n x
2. Jlaiite onpeneneHue npeaena GyHKIuu
3. 3anumure JaHHOE YTBEPKIACHHUE B IIPEIeIbHON popMme
V £>0 3 6=3(e)>0: V xeU(X0) = (X0-0, Xo)U(Xo, Xo10) = |f(X) — 1|<e
CnooicHvie 6onpocwl
.1
lim sin -
1. Ykaxxute 3HaU€HUE MIpeAesia »—n  x
. Wl+3xT-1
lim ———
2. YeMy paBeH npeen x+0 XF+xt

lim(1+ 3tg®x)" =«
3. YKaxxure 3HaUCHHE MpEAena  x—o

Obwviunsie 6onpocuwl

1. HazoBuTe 3aMeyaTenbHbIE TPEAENBI

2. Ilepeuncinre TUIBI HEONIPEAEIEHHOCTEN

3. [IpuBeauTe mpUMeEpbI JIEMEHTAPHBIX (DYHKIIHIA

Tema 5. luddepeHuuanbHoe HCUNCTeHHE (PYHKIMUA OJHON NepeMeHHOH
Tecmosble 3a0anus no meme 5:
3aoanue 3akpvimozo muna ¢ 6blO00POM O00HO20 NPABUILHO2O OMEemda U3
HEeCKOIbKUX 8APUAHMOB NPEON0NCEHHDIX.

1.BHMMaTenpHO MpOYUTATh TCKCT 3alaHUA U TIOHATH, UTO B KAUCCTBC OTBETA OKUAACTCSA TOJIBKO

OAVH M3 MPEATTOKCHHBIX BAPUAHTOB.

2. BHnMarenpHO MMPOYUTaTh NPCIAJIOKCHHBIC BAPpUAHT-Thl OTBETA.

3. BeiOpaTh 0J1MH BEpHBII OTBET.
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4. 3amnucath TOJIBKO HOMep (WiH OyKBY) BEIOpaHHOTO BapruaHTa OTBeTa (Hanmpumep, 3 wiu B).

1. [TpousBogHast oOpaTHOM (PYHKITMU paBHA
¥ 1 Xty 1

s 2)-# 3. 4y

3aoanue 3aKpsvlmozo muna c 6bl60p0ﬂ/l 00HO020 npasuilbHo2co omeentd U3 HeCKOJIbKUx
eApuanmos npe()]lOOfceHHblx.
1.BHMMaTepHO MpOYUTATh TCKCT 3a/laHUA U ITIOHATH, YTO B KAUCCTBC OTBCTA OKUAACTCSA TOJIBKO

OJIMH U3 MPEITI0KEHHBIX BAPUAHTOB.
2. BHMMaTenpHO IPOYUTATH MIPETIOKEHHBIE BADUAHT-ThI OTBETA.

3. BriOpaTh 0J1MH BEpHBI OTBET.
4. 3anucatb TOJIBKO HOMep (WK OyKBY) BEIOpaHHOTO BapHaHTa oTBeTa (Hampumep, 3 uiu B).

2. YcnoBue  f(x,)=f(x), eciu x, <x COOTBETCTBYET (DYHKIIHHU, KOTOPas
1) Bo3pacraer;
2) He yObIBaeT;
3) He BO3pacTaeT;
4) yObIBaeT.

3aoanue 3aKpvlmozo muna c 6bl60p0]l/l 00HO20 npasuilbHo2co omeentd U3 HeCKOJIbKUx

eApuanmos I’Zp@d]lO.?fceHHblx.
1.BauMaTenbHO MMPpOYUTATh TCKCT 3aJlaHUA U ITIOHATH, UYTO B KAUCCTBC OTBETA OKUAACTCSA TOJILKO
OJIMH U3 IMPCIJIOKCHHBIX BAPUAHTOB.
2. BauMaTensHo MMPOYUTaTh NPCIAJIOKCHHBIC BApUAHT-Thl OTBETA.

3. BeiOpaTh 0JIMH BEpHBIN OTBET.
4. 3anucatb TOJIBKO HOMEp (Wn OyKBY) BEIOpaHHOTO BapHaHTa OTBeTa (Hampumep, 3 wim B).

JF = I\:]-
3. [IpousBoanas pyHkiuu *¥ = € paBHa
4 xy XY e g*F XY e g*F

ry= }'Hr} y—ye - ye' T x—e
1) ¥ —x 2) - xg®¥ —x 3) = 4)- x
2 cemecmp

Tema 6. PyHKIIUN HECKOJbKHUX MepPeMEHHbIX

Tecmosvie 3a0anus no meme 6.
3aoanue 3akpvimozco muna ¢ 6bl00POM O00HO20 NPABUILHO2O OMEemda U3
HeCKOJIbKUX 8APUAHIOE NPEOIONHCEHHDBIX.
l.BHI/IMaTeJII)HO HpO'—II/ITaTL TEKCT 3alaHUA U IIOHATH, YTO B KAYCCTBE OTBCTA OKHNAACTCS TOJIBKO
OJIMH U3 IIPCIJIOKCHHBIX BApUAHTOB.
2. BHI/IMaTeHLHO HpO‘-II/ITaTI) HpeZIJIO)KCHHBIe BapI/IaHT-TBI OTBCTA.

3. BriOpaTh 0JIMH BEpHBIN OTBET.
4. 3anucatb TOJbKO HOMEp (MiIu OyKBY) BIOPaHHOTO BapuaHTa OTBeTa (Harpumep, 3 wiu B).

1. YactHas npousBogHas oT pyHKIuH z=x"'+y*+2x> y*+5x+7 y 10 Xx:
a)g—Z:4x3+6x2y2+5

X
6)S—Z:4x3+4y3+6x2+12

X
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0
B)§=4x3+4y3+12x2y2+12

0z
r)a—X:4x3+4y3+6x2y2+35

3aoanue 3aKpsvlmozo muna c 6bl60p0]l/l 00HO020 npasuilibHo2o omeend U3 HeCKOJIbKUx
e6Apuarmos npe()ﬂoofceHHbzx.
1.BHMMaTenpHO MpOYUTATh TCKCT 3alaHUA U TIOHATH, UYTO B KAUCCTBC OTBETA OKUAACTCSA TOJIBKO

OAVH M3 MPEATOKCHHBIX BAPUAHTOB.
2. BHnmMarenpHO OpOoYnUTaATh MPECAIOKCHHBIC BAPUAHT-ThI OTBETA.

3. BoiOpaTh 0J1MH BEpHBII OTBET.
4. 3anucatb TOJIBKO HOMep (WK OyKBY) BEIOPaHHOTO BapHaHTa oTBeTa (Hampumep, 3 uiu B).

8 8
Z=3xy+—+—
3x 'y
2. OyHKIUSA
a) UIMEET eIMHCTBEHHBIN IKCTPEMYM (MUHHUMYM) B TOUKe (X=2/3; y=2)
0) UMeeT eIMHCTBEHHBII SKCTPEeMyM (MaKCUMYyM) B TOUKe (X=3/2; y=2)
B) UMeeT 00Jiee YeM OJMH IKCTPEMYM.
') HE UMEET HU OJHOTO IKCTPEMyMa.

3aoanue 3AKpblno2o muna c 66160p0ﬂ/l 00H020 npasujibHoco omeema U3 HECKOJIbKUX
eapuarmos npeaﬂOOlceHHbl)C.
1.BamMaTensHO IMPOYUTATh TCKCT 3aJlaHNA U ITIOHATH, UYTO B KAUECTBC OTBETA OKUAACTCA TOJIBKO

OIVH U3 MPCAJIOKCHHBIX BAPUAHTOB.
2. BEnmarenpHO IpOoYNTaTh NPEATIOKCHHBIC BAPUAHT-ThI OTBETA.

3. BeIOpaTh OZIH BEPHBI OTBET.
4. 3anucath TOJIBKO HOMep (WiH OyKBY) BEIOpaHHOTO BapruaHTa OTBeTa (Hanmpumep, 3 wiu B).

3. OyHKIuMsA IOKa3aHa B BHJE JMHHAKW PAaBHOTO YPOBHs. YKas3aTb BEpPHBIC
YTBEPKIACHUS.

X

a) 'pagueHT B Touke A OoJjblie, 4eM IpaJueHT B Touke D.
0) ['pagueHT B Touke A HampaBlieH MPUOJIMU3UTENBHO B CTOPOHY TOUKHU C.
B) ['pagueHT B Touke A HarpaBieH NpUOIU3UTENIHLHO B CTOPOHY TOUKH B.
r) I'paguent B Touke C HampasiieH NPUOIU3UTENIBHO B CTOPOHY TOUKH A.
n) I'paguent B Touke D Gosbliie, 4em rpaiueHT B TOUKE A.
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Tema 7. UnTErpajibHOE HCUUCTICHHE
3adanue no meme 7:

Bapuanr 1:
e dx

e*+e?
2. Haiitn mmomans ¢urypsi, oOpa3oBaHHOW B MEpPBOW YETBEPTH KPUBHIMU
- _3
y=—12x4276x—1584 ;Y =1Amcosn(x==7))
1

dx

3. Beruucnuth uHTErpanm 0 XV 1-x

Bapuanr 2:
1. Halitu mmomans ¢urypsl, oOpa3oBaHHON B NEPBON YETBEPTU KPUBBHIMU

_ 19
y,=—12x3+228x~1080 . v =13meos(n(x==7))
2. Haiitn 006beM Tena, 00pa30BaHHOTO BpaIlEeHUEM BOKPYT OCH Yy JIyTH KPUBOUH

— 2
Y= 24+X oT 3Ha4YeHusA Xx=0 A0 3HA4YCHHUA x=1.
e

J" dx
5
3. ccienoBath Ha cxomumocts ! V(x—1)*(1+Inx)

Konumponvnas paboma no meme 7:
Bapuanr 1:
1) HaiiTu HeonpeneneHHbie I/IHTeraJ'IBI

2x+15 3x*+x+6
dx

B ae— —d ,
1. I VX*+10x+50 9 7 (x—1)(x’+4) " 3 [ (x+9)sin(3x) dx

2) Pemuts 3amauu:
1. Haiftu uiomans Gurypsl, 00pa3oBaHHON B IEPBOM YETBEPTH KPUBBIMU

msin(m(x—15))

_17
y=—12x*+372x—2880 , ¥~ 2

2. Haiitu o6bem Tena, 06pa3OBaHHOI‘0 BpallleHUEM BOKPYT OCH Yy AYTH

_ 2
KpuBOH Y = 15+X" o1 3Hauenns x=0 110 3HaueHusd x=1.

Bapuanr 2:
1) HaiitTu HeonpeneneHHbIe HUHTETPAIbI:
J- a* d J" 2x+17 7x +3x+20 dx
- _exvl/ SXFXTY
NEETVEIL m 1) (+5) 4.f(x—9)cos(3x)dx

2) Pemuts 3amauu:
1. Haiitu miomane ¢purypel, 00pa30BaHHOW B IIEPBOM YETBEPTH KPUBBIMU

~ 3
y,=—12x’+36x-24 y2‘9”C°S<”("‘§))
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2. Haiitu o6bem Tena, oOpa30BaHHOIO BpalleHUEM BOKPYT OCH Yy AYTH

_ 2
KpUBOH Y = 16+X" o1 3pavenus x=0 1o 3HaueHus x=1

Tema 8. IudPpepenunanbubie ypaBHeHUS
Tecmosvie 3a0anus no meme .
3aoanue 3aKpsimoco muna c 6bl60p0]l/l 00HO20 npasulbHoco omeema us
HEeCKOJIbKUX eapuarnmoe npedﬂomceHHblx.
1.BHUMaTETBHO MPOYHUTATH TEKCT 33JJaHHS M IIOHSTh, YTO B KAYECTBE OTBETA 0XKUIACTCS TOJIBKO
OJIMH U3 TIPE/JIO’KEHHBIX BAPHAHTOB.
2. BHUMaTeIbHO MPOYUTATH TPETIOKEHHBIC BAPHAHT-THI OTBETA.
3. BoiOpaTh 0J1MH BEPHBIM OTBET.
4. 3anucath TOJIBKO HOMep (WiH OyKBY) BEIOpaHHOTO BapruaHTa OTBeTa (Hanpumep, 3 wiu B).

1. OTHOLIEHHE IBYX OJHOPOAHBIX (DYHKLIHMIA OAMHAKOBBIX CTEIIEHEN €CTh
OJIHOpOJHAs (YHKLIUS

a) HyJICBOM CTETNIEHU

0) mepBoii cTeneHU

B) BTOPOW CTEIIEHU

I') CTENIEHH Ha OJIHY HUXE CTENEeHEeN UCXOAHBIX (PyHKUIUN

3aoanue 3aKpsvlmozo muna c 6bl60p0ﬂ/l 00HO020 npasuilbHo2co omeentd U3 HeCKOJIbKUx
e6Apuanmos I’lpe()]ZOOfC‘eHHle.
1.BHuMaTenpHO MMpOYUTATh TCKCT 3alaHUA U IOHATH, UYTO B KAUCCTBC OTBETA OKUAACTCA TOJILKO

OJIMH U3 MPEII0KEHHBIX BAPUAHTOB.
2. BHMMaTenpHO MPOYUTATH MIPEATIOKEHHBIE BADUAHT-ThI OTBETA.

3. BriOpaTh 0J1MH BEpHBI OTBET.
4. 3anucatb TOJIBKO HOMEp (WK OyKBY) BEIOpaHHOTO BapHaHTa OTBeTa (Hampumep, 3 wiu B).

2. Kakoe BbICKa3bIBaHHE HE OTpaKaeT MPU3HAK YPABHEHHUS B TIOJTHBIX
nuddepennpanax?
a) JeBas 4YacTb YpaBHEHHUS TMPEACTaBIseT COOOM CyMMy YacTHBIX
muddepeHiaion
0) yacTHast POM3BOAHAS 110 OTHOM EPEMEHHO OJTHOTO CJIaraéMOro U YacTHasI
MIPOM3BOIHA 110 APYTOM MEPEMEHHOM APYroro claraéMoro paBHbI
B) oOlee peleHrne B HEABHOM BHJIE onpenensercs ypaBHeHueM F (x,y) = C
T') BEIpaXXEHHE, 3aBHUCSIIEE OT Y, BXOJUT TOJIBKO B JIEBYIO YacTh, a BRIPAXKECHHUE,
3aBHCSAIIEE OT X - TOJBKO B MPaBYIO YaCTh

3aoanue 3AKpblno2o muna c 66160p0ﬂ/l 00H020 npasuibHoco omeema U3 HECKOJIbKUX
e6apuarmos npea]lOcheHHbl)C.
1.BHrMaTenpHO MPOYNTATh TEKCT 3aJaHUS U IOHSTh, YTO B KAYECTBE OTBETA 0KHJIAETCS TOJIBKO
OJIH U3 TIPE/IO’KEHHBIX BAPHAHTOB.
2. BHuMartenpHO MPOYUTATh MIPEATI0KEHHbIE BAPHAHT-THI OTBETA.
3. BeIOpaTh O71H BEPHBI OTBET.
4. 3amnucath TOJIBKO HOMep (WiH OyKBY) BEIOpaHHOT'O BapuaHTa OTBeTa (Hanpumep, 3 wiu B).
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3. Pemmenne MTMHEWHOTO OHOPOIHOTO MU (PEepeHITNATEHOTO YPaBHEHHS BTOPOTO
MOPSIIKA C MOCTOSTHHBIME KO3 () (pHUIIMEHTaMU COJCPKUT TPUTOHOMETPHUICCKHE
GyHKIUH, €CITH

a) Onpenenurens BpoHCKOTo paBeH HYIO

6) KopHu xapakTeprucTH4ecKkoro ypaBHEeHHUs] — KOMIUIEKCHBIC

B) KopHH XapakTepucTH4ecKoro ypaBHEHHUS - IEHCTBUTEIBHBIC U PA3TUIHBIC

r) KopHu xapakTepucTruaeckoro ypaBHEHUS - BEIIECTBEHHBIC U PABHBIC

Tema 9. OcHOBBI TEOPHH BEPOSATHOCTEH
3adanue no meme 9:

Bapuanr 1:
1) 13 14 mapoB 8 sABISAIOTCS MOJIBIMH, OCTAJIbHBIE CIUTOMIHBIMU. BoiHUMaIOTCS 5

mapoB. OnpenennuTs BEpOSITHOCTh TOTO, YTO CPEIH HUX /BA MOJIBIX.
2)Cryaenty MIBaHOBY NpeACTOUT cl1aBaTh 2 3K3aMeHa. BeposTHOCTD ycnemHon
cmauu g Hero pasHa 0.6. Cryzaenty IlerpoBy npeacTout caaTte 3 sK3aMeHa, a
BEPOSITHOCTh YCIEIIHOM chauu aias Hero paBHa (.7. KakoBa BepOATHOCTH
YCIELIHOM C/]auu BCEX 9K3aMEHOB 00OMMU CTyJeHTaMH?

3)B 221 rpynme 26 CTyAEHTOB U Cpeau HUX 8 OTIWYHMKOB. B 222 rpynme 25
CTYJEHTOB, CPEAH KOTOPBIX 7 OTIMYHHUKOB. A B 223 rpynne 28 CTyJEHTOB U
cpean HUX 6 OTIMYHMUKOB. M3 OAHOW TIpymIbl HPOM3BOJBHO BbIOpaHbI 3
cTyaeHTa. KakoBa BEpOATHOCTB TOT0, YTO BCE TPOE OTIUYHUKHU?

Bapuant 2:
1) B ypue 10 mapoB, u3 Hux 4 Oenble, ocTaibHble - uepHble. KakoBa

BEPOSITHOCTh TOTO, YTO M3 3-X HayraJ BBIOPAaHHBIX IIAPOB JIBA OKAXKYTCS
oenbmMu?

2) B xaxmoit u3 Tpex ypH - 3 4epHbIX mapa u 1 Oenpiid. M3 kaxmoil ypHBI
BBIHUMAIOT 110 OJHOMY Iapy. KakoBa BEpOSITHOCTh TOrO, 4TO BCE€ 3 BBIHYTHIX
mrapa oenpie?

3) IlepBbIil cTpenok mopaxaer MUIIEHb ¢ BepositTHocThio P1=0.7, BTOpO# C
BeposTHOCThIO P2=0.6, TpeTuii ¢ BeposatHocThio P3=0.5. CTtpenku gamau 3aJi 1o
MULIEHU U 2 MyJu nonanu B uenb. Yro Hanbosnee BeposTHO: “Tloman Tperwuii
CTPEJIOK B MULIEHb WX HET?

Tema 10. Maremarnyeckasi cratuctuka. IIpoBepka crarucTMyeckux
TUIIOTeE3.
3adanue no meme 10:

Bapuanr 1.
1)Jano: BBIGOpKH] 1™ 13y m=16 yapnevens us HOPMAJIBHO PAaCIPEAECIECHHBIX
TEHEPAJIbHBIX COBOKYNHOCTEW. HecMmenieHHble ONEHKM JHCHEPCHM ITUX
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Si=6  S5;=4,7

BBIOOPOK COCTABJISIFOT COOTBETCTBEHHO 1 . IIpu ypoBHe

3HAYMMOCTH a=0,04 IIPOBEPUTH THUIIOTE3y O PABEHCTBE TI'E€HEPAIBHBIX
JTUCTIEPCU TIPYU KOHKYPHUPYIOIIEH THUMOTE3€ O MPeoOIaaHuyl TUCIIEPCUU
IIEPBOM F'€HEPATIBbHON COBOKYITHOCTH.

2)[dano: BIOOpKHU m =11y m=15 yspneuenst us HOPMAaJIbHO PACHPEIEICHHBIX
reHEPAIbHBIX COBOKYMHOCTEN. HecMellleHHble OLIEHKH JHUCIEPCHl 3THX

2_ 2_
S1=7 5;=4,65 IIpu ypoBHE

BBI60pOK COCTAaBJIAOT COOTBETCTBCHHO u

smamumoctu @ =0,03 IPOBEPUTH THIOTE3Y O PABEHCTBE TI'E€HEPAIBLHBIX
JHCIIEPCU IPU KOHKYPUPYIOLIEN TUIIOTE3E O HEPABEHCTBE 3TUX JUCIIEPCHIA.

3)/lano: BeIOOpka N1=20 py3pieyeHa W3 HOPMAIBHO pPaCHpEIEIeHHON
reHepaabHOM COBOKYMHOCTH. HecMeleHHas oleHKa qUCIEPCHU DTOM BEIOOPKH

2__ —
5=89 Ha YPOBHE 3HAYMMOCTH a=0,02 IIPOBEPUTH HYJIEBYIO THUIOTE3Y

Dx=Dn=7,5 IpH KOHKYpHpYyIolieii rurotese DX>Dn

Bapuanr 2:

1) Jano: Bei6opkn =21 y M2=25

H3BJICYCHBI N3 HOPMAJIBHO PACIIPCACIICHHBIX

reHepallbHBIX COBOKYITHOCTEN C AUCIEPCUIMU Dx1=3 , Dx2=2,5, Cpennue
3HAYeHHs COOTBETCTBEHHO pasHbl X 1=12 y X2=13,2 Ha yposue 3naunmoctn

a=0,03 IPOBEPUTh THUIIOTE3y O PABEHCTBE TI'€HEPAJbHBIX CPEAHUX MpU
KOHKYPHUPYIOILIEH TUIIOTE3€ O HEPABEHCTBE dTUX CPEHUX.

n,=19 n,=21

2) [Hano: BBIOOPKH U U3BJIEYEHBl W3 HOPMAJbHO

pacrpeieICHHbIX I'eHepaIbHbIX COBOKYMHOCTEH C JUCIEPCUSIMU Dx1=4
Dx2=3,2 CpenHue 3Ha4eHus1 COOTBETCTBEHHO PaBHBI X1=3 4, X2=35H,

YPOBHE 3HAYNMOCTH a=0,04 MIPOBEPUTH THIIOTE3Y O PAaBEHCTBE TCHEPATbHBIX
CPEIHUX TPU KOHKYPHUPYIOMIEH THUIIOTe3e O MpeolagaHuu CPETHETO TEPBOU
BBIOOPKH.

n1:22 n,=24

3) [Hano: BbIOOpKH u

PaCIpCaACICHHBIX TI'CHCPAJIBHBIX COBOKYHHOCTCﬁ C OUCIICpCUAMU Dx1=4 )41

HU3BJICUCHBI K3 HOPMAJIbHO

Dx2=3,2 CpenHue 3Ha4eHUsI COOTBETCTBEHHO PABHBI X1=10 4y X2=11 Hu

ypoBHe 3HaunMocTd & =0,05 IIPOBEPUTH TUIIOTE3Y O PABEHCTBE T'€HEPATHHBIX
CPEIHHUX IMPHU KOHKYPHPYIOIIEH THUIIOTe3¢ O MpeoOialaHuK CPEHEr0 BTOPOM
BBIOOPKH.

5.2. TumoBble OLEHOYHBIE MaTEpUalbl I TEKYLIEro KOHTPOJIS
yCIeBaeMOCTH 00yUaromuxcst (BHE KOHTPOJIBHBIX TOYEK):
IIPUBEJICHBI B I1.6.2.
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5.3. Onun
3aBepIIAlOTCs KOHTpOJbHOW Toukod (mamee — KT).
YCIIEBAEMOCTH 10 JUCIUIUIMHE MpeycMaTpuBaeT He MeHee 2 (IByX) u He 6ozee 10
(necatu) KT B Teuenue neproja OCBOCHUSI TUCIUTIITUHBI.

HniIn  HCCKOJBKO TCMAaTHYCCKUX

OJIOKOB

TUCIUATLIINHBI

Tekymuii KOHTPOJIb

MakcumanbHOE KOJIMYECTBO OayioB 3a Jit0OoW Tum pabotr B pamkax KT
cocrasiisier 100 (cTo) 6ayos.
Pacnipenenenne BecoBbix kodd¢unuentoB mo KT B pamkax TEKyIIero
KOHTPOJISI yCTIEBAEMOCTH TI0 JUCITUTUTNHE B (POPMYJIIBI pacuera:

HaunmenoBanue MakcumanbHOe Koaddumment Beca | Pe3ynbrat KOHTpOJIBHOM
KOHTPOJIbHOU KOJIMYECTBO OANIOB | KOHTPOJBHOW TOYKU | TOYKH, YYaCTBYIOIIHII B
TOYKH 3a paboTy B paMKax dbopMupoBaHUU
KT, xotopoe moxer UTOTOBOW OaIITLHON
HaOpaTh OIIEHKH O TUCIHUILINHE
oOyJatrouiics (oTpaxaeTcs B KypHaje
BPC B CH1O)
1 cemecTp
KT 1 100 0,18 18
KT 2 100 0,33 33
KT 3 100 0,09 9
Hroro: X 0,6 60
2 ceMecTp
KT 1 100 0,06 6
KT 2 100 0,32 32
KT 3 100 0,14 14
KT 4 100 0,08 8
Hroro: X 0,6 60

®dopmyia pacuera pe3yiabTaTa KOHTPOIbHOM TOUKH:

Pesynbrar kKoHTpOaBHON ToukHu = KonnyecTBO 0amioB 3a paboTy B pamKax
KT X KoadduimeHnt Beca KOHTPOJIbHON TOUKH.

5.4. ®opMbI TEKYIIETO KOHTPOJIS ycreBaeMocTu oOyyvaromnuxcs B pamkax KT

N TUIIOBBIC OICHOYHBIC MATCPpHUAJIbI:

KT - 1.

Tema 1-2:

TECTUPOBAaHUE O TeMe 1,

orpoc 1o teme 1

TECTUPOBAHMUE IO TEME 2,

OIIPOC MO TEME 2

KT -2.
Tema 3:

OIIPOC IO TEME 3

KOHTDOJIbHA padoTra no reme 3,

1 cemecTp
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TCCTUPOBAHUC I10 TCMC 3

KT - 3.

Tema 4-5.
OIIPOC I10 TeME 4
TECTUPOBAHME I10 TEME 3.

KT -1.
Tema 6:
TECTUPOBAHUE I10 TEME 6

KT -2.

Tema 7:
3aJlaHie 1o TeMe 7
KOHTPOJIbHAS paboTa 1o TeMe 7

KT - 3.

Tema 8-9.
TECTHUPOBAHME II0 TEME §.
3aJjaHue 1o Teme 9

KT — 4.
Tema 10:
3ajanue o teme 10

2 cemecTp

Jlist kaxaon (GopMbl TEKYIIETO KOHTPOJS yCIEBAEMOCTH OOY4YaroOIIMXCs B
pamkax KT omnpeneneHsl KpuTepur OLECHMBAHUS PE3YJIbTATOB BBINOJIHEHUS

3aJIaHus.
1. Kputepuu orieHMBaHUs TECTUPOBAHMS:
Kputepuu oneHku Jluanason Onucanue Kputepus
0aJlJIoB
0 KonnuecTBo npaBuIbHBIX OTBETOB
MmeHee 55%
75 Kosinm4ecTBO npaBUiIbHBIX OTBETOB OT
55% no 64%
KonngecTBo 50 KonnuecTBo npaBUILHBIX OTBETOB OT
MPaBUIIbHBIX OTBETOB 65% 1o 74%
75 KonnuecTBo npaBMIbHBIX OTBETOB OT
75% no 84%
100 KonnuecTBo npaBMWIbHBIX OTBETOB OT
85% mo 100%
HToro MmakcuMaibHO: 100
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2. Kputepuu olieHUBaHUs 3aJaHUS:

Kpurepun ouenku Jnanazon Onucanue kputepus
puTep 0aJJI0B PHTEP
41-70 JleTasibHOE, TIOCIIEIOBATENBHOE
OMKCaHMUEe XO/1a PEIICHUI npumMepa
21-40 IToBepXHOCTHOE OIUCaHUE X04a
Conepxxanue u N
pELIeHM mpuMepa
packKpbITHE
. 0-20 [loHATHS paCKPBITBI MUHUMAJIBHO WU
BBIOpaHHBIX MOHSATUN
HE PACKPBITHI BOBCE
He npencraiien/ npeacrasieH
MUHUMAJIBHBIN X0 peluIeHusl IpuMepa
30 KonuuecTBO BBITTOJIHEHHBIX 3aJJaHUI
oT 85% 1o 100%
KomnuectBo =
S 15 Konn4ecTBO BBIITOJIHEHHBIX 33JaHUI
. oT 55% 1o 84%
3aJlaHun =
0 KoanuecTBO BBIITOJIHEHHBIX 33JaHUI
meHee 55%
HToro MmakcumanbHO: 100

3. Kputepuu oneHuBaHus KOHTPOJIbHON pabOTHI:

Kpurtepuu onenku Jlnanasox Onucanue KpuTepus
PHTED 0aJlJIoB PHTEP
41-70 JleTanbpHOE, OCIIEA0BATEILHOE
ONMCaHUE X0Ja PEIICHUN nNpruMepa
21-40 IloBepXHOCTHOE OMMCaHUE X0Aa
Conepxanue u N
pelIeHui mpuMepa
pacKphITHE
. 0-20 IToHsATUSA pacKpBITEI MUHUMAJIBHO WIH
BBIOPAHHBIX IMOHSATHI
HE PaCKPBITHI BOBCE
He npencrasien/ npencrasieH
MUHUMAJIBHBIN X0 pEIlIeHUs] pUMeEpa
30 KonnuecTBO BBIMOJIHEHHBIX 3aJaHUN
ot 85% mo 100%
KomngectBo "
KonnyecTBO BBITOTHEHHBIX 3alaHUN
BBITTOJTHEHHBIX 15 o o
. oT 55% no 84%
3aJaHuin "
0 KonnuecTBO BBITTOTHEHHBIX 3aJaHUN
MeHee 55%
HToro MmakcuManbHO: 100

4. Kpurepuu oleHUBaHUS OMpoca:

Jlnanazon 6ayioB

Onucanue KpuTepus

85-100

OOyuaromuiics MOJIHO H3JaraeT mMaTepual (OTBeYaeT Ha

BOIIPOC),

HacT TIPAaBHIJIBHOC OIPCACICHHC OCHOBHBIX
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MOHATHI; OOHApPYXKMBAET MOHMMAaHUE MaTepuana, MOXKET
000CHOBaTh CBOU CYXKICHHUS, IMPUMEHUTh 3HAHUSA Ha
MIPaKTUKE, TPUBECTU HEOOXOUMBIE PUMEPHI HE TOJIBKO U3
y4eOHMKa, HO U CAMOCTOSITEIbHO COCTABIICHHBIE; U3JIaraet
MaTepuai MocieI0BaTeIbHO U MPABUIBHO C TOYKH 3PEHUS
HOPM JIMTEPATYPHOTO S3BIKA.

OOyuaronuiics JAaeT OTBET, YAOBJICTBOPSIOIIUNA TEM XKe
TpeOOBaAHUSIM, YTO U JJISI OIIEHKH «OTJIMYHO», HO JIOMYyCKAET

65-84 1-2 ommOKM, KOTOpBIE CaM K€ UCPABIIAET, U 12 HeoueTa
B IOCJENOBATEIbHOCTH M  S3BIKOBOM  O(OpMIICHUH
U3J1aracMoro.

OOyuaromuiics O0OHapyXMBaeT 3HAHWE W TOHUMAaHUE
OCHOBHBIX IIOJIO)KCHUM JAHHOM TEMBbI, HO W3JIaracr
Marepuasl HEMOJHO M  JOMYCKaeT HETOYHOCTH B
OTIPEJICTICHUH TIOHSITHH Wi (OPMYJIHPOBKE TMPABWII, HE
yMeeT JOCTAaTOYHO IIyOOKO M J0Ka3aTelbHO O00OCHOBATh
CBOM CYXKJCHUS W MPUBECTH CBOM MPUMEPHI; H3JAraet
MaTepuasl HEMoCJeO0BAaTEIbHO M JIOMYyCKaeT OIIHOKU B
SI36IKOBOM O(DOPMJICHUHU HU3J1araeMoro.

55-64

OOyuJaronuiics  0OHapy>KMBaeT HE3HAHME  BOIpPOCa,
JOMyCKaeT OMMOKH B (OPMYIHUPOBKE OMNpPEIACICHUN |
NpaBWJI, WCKAXKAIOIIUE WX CMBICH, OECHOpsAIOYHO U
HEYBEPEHHO M3JIaraeT MaTepual.

0-54

5.5. Onucanue AOMOJHATEIBHBIX MaTEpUAIOB M 000PYA0BaHUS, HEOOXOIUMBIX
JUTS BBITIOJTHEHUST TIPOBEPOYHBIX 3aaHui (MPH HEOOXOIUMOCTH).

Jns pemieHrs TECTOBBIX 3aJaHUM CTYIEHTY pa3peniacTcsi HCIOJIb30BAaHUE
KaJIBKYJISITOPA; IPOTrpaMM Jjisi pabOThI C SJIEKTPOHHBIMU TaOIUIIaMU JJ1si 00pabOTKH,
aHaJIM3a U BU3yau3alluu JaHHBIX.

6. @opMBbI NPOMEKYTOUYHOM ATTECTALMH, KPUTEPHUHU U IIKAJIA OlleHUBAHUS,
THUIIOBbIE OLIEHOYHbIEe MATEPUAJIbI 110 TUCHUIIIHHE

6.1. IIpomexyTodyHas aTTecTalus MPOBOAUTCS B opMme:

1 cemecTp — 3a4eT, 2 cEMeCTp — IK3aAMeEH.

3ader npoxoauT B (hopMe YCTHOTO coOeCeJOBaHUS 110 OJJHOMY TEOPETUUECKOMY
BOIIPOCY U BBIMOJHEHHS IPAKTUUECKOTO 3a1anusi. Ha moAroToBKY K OTBETY Jaercs 45
MUHYT.

Dk3aMeH TpoxoauT B (GOpMEe YCTHOTO COOECEOBaHHSI IO  OJHOMY
TEOPETUYECKOMY BOIPOCY U BBIMOJHEHUS MPAaKTUYECKOro 3anaHus. OOyuaronuiics
MOJIy4yaeT »dK3aMEHAIMOHHBIM OWJIeT C JBYyMS TEOPETUYECKUMU U  OJHUM
MpakTUYeckuM Bompocamu. Ha BeimonmHenue 3aganuii maerca 45 wmunyt. Ilo
3aBEPIICHUHU TOJTOTOBKA HEOOXOAMMO MPEJACTABUTh OTBETHl B MHUCbMEHHOM BHJE,
noApoOHO UBJIOXKHMB  XOJ[ BBIMOJHEHUS 3aJlaHus, cJenaTb BBIBOJABI  (TpHU
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HEOOXOIUMOCTH).

[Ipu peanuzamuu npomexytounou arrectaiuu B ODO/IJOT MoryT OBITH
ucrnoJib3oBausl cneayomue Gopmel: yetHo B JIOT - B popme 000CHOBaHHBIX OTBETOB
Ha 3a/1aHusl pa3inugHoro tumna; muckMeHHo B C/1O - B hopMe MUCEMEHHOTO perieHus
3alaHuil paznuyHoro tuna; rectupoanue B CLO.

6.2. TunoBbIle OIIEHOYHbIE MATEPHAIIBI TPOMEKYTOUHON aTTECTAIIUH.

1 cemecTp
Bonpock! i MOATOTOBKY K 3a4eTy.
Martpuupl. OCHOBHBIE OIIPEACIICHUS.
Onepauuu HaJl MaTpULIAMU UX CBOMCTBA.
OnpenenuTeny KBaJApaTHbIX MaTPHIL.
CaolicTBa onpeeauTee.
OO6paTHas Marpuiia.
Panr matpuupbl.
Cucrema n TUHEHWHBIX YPAaBHEHUN C N IEPEMEHHBIMH.
Martpuunsiili MmeToa pemenus onpeneneHaon CJIY.
9. Meton Kpamepa pemenust onpenenenroit CJIY.
10.Meton I'aycca pemenust onpenenennoit CJIY.
11.Cucrembl TUHENRHBIX OJHOPOIHBIX YPABHEHUM.
12.KommiekcHble yuciaa. OCHOBHBIE OIpE/ICTICHUS.
13. Anrebpanyeckas Gpopma 3aucu KOMIUIEKCHBIX YHCElL.
14. Tpuronomerpuueckasi hopma 3aTUCU KOMIUIEKCHBIX YUCEN
15.1TokazaTenbHas popma 3aIMCU KOMIUIEKCHBIX YUCEN.
16.1Tousatue pyukiuu. OCHOBHBIE CBOMCTBA U KiIacCU(UKAIUSI.
17.I1Ipenen pynkiun. OCHOBHBIC TEOPEMBI O TIPEICIIax.
18.HenpepbrIBHOCTh PYHKIIMU.
19.Pa3pbiBbl QyHKLIMH.

20.ITpon3BoiHast GyHKIIMH OJTHOW TTepeMEeHHON. Beraucienue mpon3BoiHON
CJIO’)KHOM, 0OpaTHOM, IMapaMeTPUIECKON 1 HESBHO 3aaHHON (DYHKITUU.

21.OcHoBHble TpaBuia 1udhepeHITIpOBaHMUS.

22 . lnppepennman GyHKIUU U €T0 T€OMETPUUECKUI CMBICIT.

23.0cHoBHbIE TeopeMbl AU HEepEeHITNATBEHOTO HCUNCICHUS.

24.I1paBuino Jlonuransi.

25.MOHOTOHHOCTb ¥ TOYKH IKCTpeMyMa (DYHKIIMH OJTHOM MMEepEMEHHOM.

26.BpIMyKIOCTB-BOTHYTOCTh (DYHKIIMU U TOUYKH IEperuoa.

27. AcumnToThl Tpaduka GyHKIUU.

28.001mas cxema uccienoBanus QyHKINI U MOCTPOCHUS UX TpadUKOB.

e I A Gl

TunoBble 3a/1aHuA TSI 3aUETa
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x+2\"

1. Bpraucnuts npegen lim

X — 00

X’ +4x-5
2. Boruucnuts npegen lim ————
x--5 X —25

n°-8
3. Beruuciaute opegen lim ————
peA no 8n—5n’+3n°

1

4. VccrnenoBaTh HAa HEMPEPBIBHOCTh PYHKIUIO Y= 1
5. BBIYMCIHMTH IPOU3BOAHYIO y=x"sin5x
6. BeIYncINTE MPOM3BOIHYIO BTOpOTro mopsiaka Y = VX -1

— cin v
7. BBIYUCIUTH MPOU3BOIAHYIO TPETHETO Mmopsiaka Y =S X

_n3x+5
8. Boruucnuts nuddepennuman Gynkimm Y =2
)= X —4x+2
9. Haiitu acuMnToTHl PYHKITUH 3x+2
3
X —x+2

10.Haiitu mpoMexyTKH BO3paCTaHUs (PYHKIUMY =~ 5
2 x>

. 2
11.HaiiTi IpOMeKyTKH BBITyKIOCTH BBepX pyHkmun X —4

_ ]2
12.Haiitn ypaBHeHue kacaTensHOMH K rpaduxy dpynxmmny =V X +X g royke M
(1;,2)

_ x*—6x+13
13.Haiitn ypaBHEeHHUE HOpMaIU K rpa@uKy GyHKINUN xX—3 B TOuke M
(1:2)
14. BbI4HUCIIUTE TPOU3BOAHYIO0 QYHKIUK Y(X), €cli 2y +x° y+5 y’+x°—1=0

1—x)3

15.Haiitu kacaTenbHyI0 K Tpaduky QyHKIIUN yz(zi2 B TOYKE C aCUMIOTOTOU X=2
X

2 cemecTp
Bomnpocs! Jij1s1 HOArOTOBKHU K DK3aMEHY:
1. IloHsiTHE MHOXKECTBA, CITOCOOKI 3aJaHMs U TPadUUIECKOTO MPEACTABICHHUS
2. Buapl 4MCII0BEIX MHOKECTB

3.0npenenenre Mponu3BOIbLHONW MaTpuUlbl. CI0KEHNE MATPUIL 1 YMHOXKEHHUE Ha

YHCJI0, CBOWCTBA ATUX ONEPALIUH.

4.0Onepauny TPaHCIIOHMPOBAHUS U ITPOU3BEACHUS MATPHIL.
5.Panr matpuiisl. Beipoxkaennasi, oOpaTHas MaTpHIIBL.

6. CoOcTBeHHbIE 3HAYEHUs] M  COOCTBEHHBIE  BEKTOPHl  MaTpPHIIbI.
XapaKTepUCTUUYECKUA MHOTOUJIEH.

7. llonstue onpenenurens. [IpaBuiia BeIUKUCICHHS onpeienuTenei 2-ro u 3-ro

TOPSIJIKOB.
8. OCHOBHBIE CBOICTBA ONPEACITUTENECH.

9. Munops! u anrebpanyeckue qonoaHeHus. Teopema Jlarmiaca o pa3inoxeHUn

ONPENECTUTEIIA.



10. Haxoxnenue oOpaTHOM MaTPHIIBI.

11. OcHOBHBIE MOHATHS U OTNPEACICHUS CUCTEMbI JIMHEHHBIX are0pandecKux
ypaBHenuit (CJIAY). Teopema Kponekepa-Kanenmu.

12. OnHOpoAHAas cucTeMa JIMHEWMHBIX YPABHEHUUN U TEOPEMBI O €€ PEIICHUSIX.
13. Meton I'aycca pemenust CJIAY.

14. Meron Kpamepa pemennst CJIAY.

15. Pemienne CJIAY ¢ nomolibio 0OpaTHON MaTpHUIIbI

16. YpaBuenue nunuu. OO11ee ypaBHEHHUE MPSMON HA TUIOCKOCTH. Y paBHEHUE
psIMOi Yyepe3 oJIHY (C 3aJaHHBIM YIJIOBBIM KO3((UIIMEHTOM) U IBE 3aJaHHbIC
TOYKHU.

17. YpaBHeHue npsAMol B OTpe3Kax Ha ocsix. HopMasibHOE ypaBHEHUE IPSIMOI
18. YcnoBue nmapannenbHOCTH ¥ NEPIIEHANKYJIAPHOCTH MPSAMBIX Ha IJIOCKOCTH.
19. JIuauu 2-ro nopsiaka. IIMIC, ero napameTpbl. OKpy>KHOCTb.

20. I'unepOouia, mapabona v UX MapaMeTpsl.

21. IlonsTne BeKkTOpa B MpOCTpaHCTBE. KOJIMHEApHOCTh  BEKTOPOB.
Kom1maHapHOCTE BEKTOPOB.

22. Onepaiuu Ha BEKTOpax B MPOCTPAHCTBE.

23. O6miee ypaBHEHHE TOBEPXHOCTHU U JIMHUU B IPOCTPAHCTBE.

24. YpaBHeHUE IUJIOCKOCTH B TPOCTPAHCTBE. YCJIOBUSI NApaICNIbHOCTH U
NEPHEHIUKYJISIPHOCTU JBYX TIOCKOCTEH.

25. YpaBHeHue MpsMOM B NpoOCTpaHCTBE B o0miemM Buje. Hampapnsromiumii
BEKTOP, KAHOHUYECKOE U NMapaMeTPUUECKOE YpaBHEHUE MIPSIMOIA.

26. YcioBus napauieIbHOCTH U TIEPIIEHIUKYJISIPHOCTU 2-X TIPSMBIX U MPSMOM,
U TUIOCKOCTHU B MIPOCTPAHCTBE.

277. BEeKTOpHOE IPOCTPAHCTBO: MOHATHUE N-BEKTOPA, ONEPALUA CYMMbI BEKTOPOB
Y IIPOU3BEICHUS BEKTOPA HAa YKCIIO, CBOKMCTBA ONEPALUH.

28. CkaJisipHOE TIPOM3BEICHUE BEKTOPOB M €ro cBOMCTBAa. OpTOroHaIbHOCTH
BEKTOPOB

29. BekTopHOE NMpOoM3BEICHNE BEKTOPOB M €r0 CBOMCTRBA.

30. CmemaHHOE TPOU3BEACHUE BEKTOPOB U €r0 CBOKCTBA.

31. CuctemMa BEKTOPOB U €€ JUHEHas 3aBUCHUMOCTh Y HE3aBUCUMOCTb.

32. JIuHeiHOe MPOCTPAHCTBO U €ro Oas3uc.

33. Paznoxenue BekTopa, HO Oa3ucy.

34. [loHATHE IMHENHOTO ONIEPATOPA U €T0 MATPULIBI.

35. Onpenenenue pynkuun. CriocoObl 3a1aHus QYHKIUU.

36. [Ipenen ¢pyukiuu. Teopemsl 0 mpeaenax. 3aMmeuaTeabHbIE TTPEICIbI.

37. OgHOCTOPOHHUE MPEIECIIBI.

38. HenpepbIBHOCTb PYHKIIUM B TOUKE.

39. HenpepsiBHOCTh GyHKIUM B HHTEpBajie. [[eHcTBUS C HeNpepbhIBHBIMU
(GYHKIUSAMH.

40. PazpsiBbl hynkuun. Knaccudukaims pa3psiBoB

41. IIponsBognas ¢pyukmu. ['eoMeTpudecKkuii CMBICIT MPOU3BOTHOM.

42. TeopeMbl 0 IPOU3BOJHON CyMMBI, NPOU3BEICHUS U YACTHOTO.

43. [IpousBogHast  cimoxkHot W oOpatHoil  Qynkumu. Ilomsatue o
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Jorapu(MUYecKoi MPOU3BOTHOM.

44. Inddepennman, ca3b auddepeHnmana u npupameHus GyHKIUH.

45. IpouzBoaubie u qudGepeHnnanbl BHICINX MOPSIKOB.

46. ITpon3BoHBIE OCHOBHBIX deMeHTapHbIX QyHKIUH. Teopema Depma.

47. Teopema Ponns. Teopema Jlarpanxa.

48. Teopema Komm. ®opmynst Teitnnopa u MakiiopeHa.

49. PackpbITHEe HEOMpeaeIeHHOCTEN 110 TpaBuity Jlonuranis.

50. IlepBooOpa3Has 151 HEOIPEICIICHHBIN VHTETPAJL. CaoiicTBa
HEONPEeEICHHOT0 HHTErpaJia

51. HenocpencrBenHoe nHTErpupOoBaHue. Meros noICTaHOBKH.

52. IuTerpupoBaHue Mo 4YacTsAM B HEONPEACIEHHOM UHTErpaJIe.

53. UnTerpupoBaHue pa3iuuHbIX QYHKIUH (palliOHATBHBIX APOOEi,
UPPALUOHATBHOCTEH, TPUTOHOMETPpUUECKUX (DYHKIMI). Y HUBepcaabHas
TPUTOHOMETPHUYECKAS IMOJICTAHOBKA.

54. Onpenenennbiii uaTerpan. HTerpanesHas cymma Pumana

55. CB43b HEOIPEAEIECHHOTO UHTETpaa C onpeaeaeHHbpM. Popmyia
Hrrotona-Jleitbnauia.

56. CBoiicTBa ONpEEICHHOTO UHTETpaa.

57. BeruucneHne onpeAeIeHHOr0 HHTErpasa o 4yactsiM. Berancnenue
ONPEAEIECHHOI0 MHTETPAJIA M0 YACTAM U 3aMEHOM MTEPEMEHHOU

58. [IpakTuecKne NMPUI0KEHUS ONIPEACIEHHOTO HHTErpaIa.

59. HecoOcTBeHHbIE MHTErPalibl 1-r0 U 2-r0 pona

60. ®ynkuun Heckoibkux nepemeHHbix. (OHIT). Onpenenenue, odaacTb
CyliecTBOBaHMs. JIMHUU ypOBHSI.

61. IIpenen u nenpepoiBHOCT, OHII

62. YactHbie npou3BoHbie 1-ro nopsnka. [lonnsiii qnuddepennnan hpyHkuuu
HECKOJIBKUX NIEPEMEHHBIX.

63. YacTHble MPOU3BOAHBIE BBICIINX MOPSAAKOB. CMEIIaHHbIE TPOU3BO/IHbIE.
64. DxcTpeMyMbl (YHKITUHN 2-X TTIepeMeHHBIX. HeoO0XouMble U JOCTaTOYHbBIC
YCIJIOBHSI CYLIECTBOBAHUS IKCTPEMYyMa.

65. Y CIIOBHBII 3KCTpEMYM

66. ['panuent pyHKIMM ABYX nepeMeHHbIX. [Ipon3BoaHas Mo HApaBIEHUIO.
67. luddepennmanbable ypaBHeHUs 1 —T0 nopsika

68. JIuneiinbie AuddepeHnnaibHble ypaBHEHU 2 —T0 MOpsiAKa

69. ToueuHble OLIEHKU U TPeOOBaHUS, IPEABIBISIEMbIE K HUM.

70. NHTEpBaJIbHBIE OLIEHKU [TAPAMETPOB.

71. IIpoBepKa CTATUCTUYECKUX TUIIOTES.

72 IIpoBepka rumnoTesbl 0 XxapakTepe pacipenenenus no kpurepuro Iupcona.

Tunosbie 3a/1aHMsg HA DK3aMEH:

dx
1. BpramciauTh uHTEerpan:) ———
P f xV1-x°

2. BBIYuCIUTBH UHTETpA f xIn (1—x)dx
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3. BbluMciInTh rPafiMelT U €ro BelnuuHy B Touke M (e;1) mis Gpyukimm
y=In[xy’|

4. BBIYUCIUTE JOKAILHBIN DKCTPEMYM z=2 y +x’ y+5 y +x°—1

5. Haiitu obmee pemenue JIOAY y” +10y°+25=0

6. Haiitu yactaoe pemennu [V y’+2y=4, yI0BIETBOPAIOIIEE HAYATHLHOMY

ycioButo y (0) =35.

7. JlBa cTpelika clenaid Mo OJHOMY BBICTpEINy IO MUIIEHU. M3BecTHO, 4TO
BEPOSITHOCTH MOMNAJaHusl B MUILIEHb JIJI1 OJJHOTO U3 CTpeiakoB paBHa 0,6, a
s apyroro - 0,7. Halinure BEpOATHOCTH TOTO, UYTO TOJBKO OAWH U3
CTPEJIKOB MOMNAJIET B MUIICHb.

8. IIpoBomATcs Tpu HE3aBUCUMBIX UCIIBITAHUS, B KaXKIOM U3 KOTOPBIX
BEPOSITHOCTh HACTYIUIEHUS] HEKOTOPOTO COOBITHS NocTosiHHA. CirydaiiHast

X . 4 Hawrn D(X)
BCJIIMUUHA — YUCJIO ITOABJICHUU CO6BITI/IH . HaI/ITI/I ) cCJIIn

M(X)=2,1
HU3BECTHO, UTO .

9. Jlan uHTEpBaJIbHBIN P

I, [35,40) [40,45) [45,50) [50,55) [55,60) [60,65)
m 7 52 226 372 162 13

k

e BpIuKCIUTh OTHOCUTENIBHBIE YACTOTHI;

e Bprunciauts SMOupudeckyro GyHKIUIO paclpe/ieieHus;

e [loctpouts rpaduku (TUCTOTPaMMBbI) OTHOCHUTENBHBIX  4YacTOT U
OAMIUPUIECKON (PYHKITUU pacTIpeIeIICHHS;

e Brpruuciuts BBIOOPOYHBIE: cpenHee 3HAYEHHUE, IUCTIIEPCHIO,
CPEIHEKBAJPATUYECKOE OTKJIOHEHHE W OINPEJCIUTh BHIOOPOUYHBIE MOIY H

MCIOUAHY

TuroBele IIPOBEPOYHBIE 3aJAHUS JUISI CAMOIIOJATOTOBKH OOVYAOMIErOCS K
OPOMEKYTOUYHOU aTTECTALINN:

TUII
3AJIAHUS

CIHEHAPUU
BbIIIOJIHEHUA

TUITOBBIE 3AJIAHUA

3ajaHue 3aKphITOro
THIIA ¢ BEIOOPOM
OJTHOTO
MIPaBHILHOTO
OTBETA U3
HECKOJIBKHUX
BapHaHTOB
TIPEII0KEHHBIX

1.BHMMAaTEIBHO MIPOYNUTATH
TEKCT 33JaHUS U MIOHATH, YTO B
KayecTBE OTBETA OKUAAETCS
TOJILKO OJMH U3 IPEATI0KEHHBIX
BapUaHTOB.

2. BHMMaTenbHO MpoYnTaTh
NIpEI0KEHHBIE BAPUAHTHI
OTBETA.

3. BoiOpaTh 01MH BEpHBIi
OTBET.

4. 3anucath TOIBKO HOMED (MITH
OyKBY) BEIOPaHHOTO BapHaHTa
oTBeTa (Hampumep, 3 uimu B).

1. duddepennman GyHKINN — 3TO:

1) npupamenne GpyHKIIN

2) mpupalieHne KacaTenbHON

3) pa3HOCTH 3HaUEHUH (PYHKIIUU B TOUKE U B
HyJIE.

2. Kaxoli npr3HaK ay4iie NpuMEeHUTb IS
2n+5
3
3n

0
HCCICA0BAaHNA CXOAUMOCTH psAda Z
n=1

1) [Tpusnak Jleitoauna

2) IpuznHak JlamambOepa

3) PagukansHbIi mpusHak Komm
4) IlpusHak cpaBHEHUS

5) Unrerpansueiii npusHak Kommu

n

3a,ZlaHI/IC 3aKpbITOI'O
THIIA HaA
YCTaHOBJICHUC

1.BHUMAaTENBHO MPOYUTATH
TEKCT 3aJaHHs U IMOHITh, UYTO B
KauecTBE OTBETA 0KUIAIOTCS

1. YCcTaHOBUTH B3aMMHO OJJHO3HAYHOE
COOTBETCTBHE MEXy MOHATHEM U (popmymoit

| Dopmyiia | Tun u"Terpaia
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COOTBCTCTBUA

I1apbl HJIEMEHTOB.
2. BHUMaTenpHO MPOYUTaTh 00a
CIIMCKA: CTIMCOK 1 — BOMPOCHI,
yTBEp)KACHUS, (PAKThI, TOHATHUS
UT.0.;

CIIHCOK 2 — YTBEP)KICHHUA,
CBOHCTBa OOBEKTOB H T.1.

3. ConocTaBUTh SI1EMEHTHI
cmmcka |1 ¢ aJeMeHTaMu CIircKa
2, cOpMHPOBATH MapHI
3JIEMEHTOB.

4. 3amrcaTh OMapHO OYKBHI U
1 @psl (B 3aBUCUMOCTH OT
3aJaHus1) BAPUAHTOB OTBETA
(manpumep, Al umu b4).

\/* J 1)Cxonsmmitcs
J X HECOOCTBEHHBIH
x +3 WHTETPaJl IEPBOro pojia
o [ 2)Pacxopmsmuiics
J xdx HECOOCTBEHHBIH
3 WHTETpaJl IEPBOTo pojia
B) Px? +11
2 i 3)Cxonsmmmics
[ HEeCOOCTBEHHBIN
UHTErpajl BTOPOI'o poja
2 4) Pacxomsmuiics
dx HECOOCTBEHHBIN
HHTETpaJl BTOPOro poja
 x—1
D)

2. YCTaHOBHTE COOTBETCTBHE MEXKIY
(hopmyII0ii U pe3yIbTaTOM.

6

y=x cos(}xz) y1.:6xscos(3xz)*6x7sin(3x2)

y::x3 cos(3xs) vl =34 cos(}xﬁ) —184° si.n(3x6)

yZZXSCOS(ZXB) vl =6 cos(25°) — 6x°sin(247)

y:=)c6 sin(x) +xcos(3x2) yl =6x sin(x) +1° cos(x) + 005(3 xz) — 647 sin(3x2)

3amaHne 3aKPHITOTO

THUIIA C BEIOOPOM
HECKOJIBKHX
MPaBUITBHBIX
OTBETOB U3
HECKOJIbKHX
BapHAHTOB
NPENT0KEHHBIX

1.BHUMaTeNnbHO NIPOYUTATE
TEKCT 331aHUs U MOHATh, YTO B
KauecTBE OTBETA OKUAAETCS
HECKOJIbKO IPaBIIIbHBIX
OTBETOB U3 MPEATIOKEHHBIX
BapUaHTOB.

2. BHUMaTeNnbHO IPOYUTATh
MIPEIOKEHHBIE BAPHUAHTEI
OTBeTa.

3. BriOpaTh HECKOIBKO
IIPaBUIbHBIX OTBETOB.

4. 3amucaTh TOJIBLKO HOMEpa
(unu OyKBBI) BEIOPAaHHOTO
BapuaHTa OTBeTa (Hanpumep, |
4umn AT).

1.PaHr MaTpuiibl paBeH
a) KonmnuecTBy MTUHEHHO HE3aBUCUMBIX
CTPOK U KOJMYECTBY JTMHEHHO
HE3aBHCUMBIX CTOJIOIOB
0) IPOU3BEIICHUIO TUATOHATILHBIX
3JIEMEHTOB MATPHIIGI
B) KOJIMYECTBY HEHYJICBBIX JJIEMCHTOB
MAaTPHIIBI
') CyMM€ KOJIMYECTBa CTOJIOIOB 1
KOJINYECTBA CTPOK MUHYC |
1) PazMepy camMoro GOJIBIIOro 1Mo pa3mMepy
OTJIMYHOT'O OT HYJIsI MUHOpPA MaTpHUIbI

2. K noctaToyHBIM NpU3HAKaM CXOAUMOCTH
YHCJIOBOTO PAJA C MOJIOKUTEIbHBIMU YJICHAMU
OTHOCSITCSL:

1) [Tpuznak [JanambGepa

2) Ilpu3Hak cpaBHEHUS;

3) PamukansHbIi mpusHak Ko,

4) NnTerpanpubiid npu3Hak Ko,

3aaHue 3aKphITOro

THUIIA Ha
YCTaHOBJICHUE

OoCJICaA0BATCIIBHOC

TH

1. BHUMaTensHO IPOYUTATH
TEKCT 3aJJaHus ¥ IOHATbH, YTO B
Ka4yecTBE OTBETA OXKHUIAETCS
MOCTIeI0BaTENFHOCTh
3JIEMEHTOB.

2. BHUMaTenbHO NPOYUTATh
MIPEI0KEHHbBIE BAPHAHTEI
OTBeTa.

3. ITocTpouTs BEpHYIO
[10CJIEJ0BATENBHOCTD U3
MPEIOKEHHBIX 3JIEMEHTOB.
4. 3anucats OyKBBI/IUQPHI (B

1.YkaxxuTte mocie0BaTeIbHOCTh ACUCTBUI pU
3aMeHe TIEpEMEHHON B OIpe/IelIEHHOM
WHTETpare.
a) OnpenenuTh MOHOTOHHYIO (DYHKIIHIO
3aMEHBI
b) YcTaHOBUTH MpeeiTbl HHTETPUPOBAHUS
IIpY HOBOM NIEPEMEHHOM
¢) Beruncnuts nuddepenunan GpyHKIun
3aMEHBI;
d) 3ammcaTh ¥ BEIYUCIUTH HHTETPAI C
HOBOU TIEpEMEHHOM, HE 3a0bIB 3aMUCaTh
HOBBIE TIPEEIIbl HHTETPUPOBAHHS.
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3aBUCHMOCTH OT 33aHH)
BapUaHTOB OTBETAa B HY)KHOH
MOCIIEA0BATEILHOCTH
(mampumep, BBA wmm 135).

2. YKaXuTe mociae10BaTeIbHOCTh AEHCTBUM
IUTS peIeH s HEOTHOPOIHOTO TMHEWHOTO
i depeHInanbHOTO YpaBHEHNUS C
MTOCTOSTHHBIMU K03 (pUIIMEeHTaMH METOIOM
Jlarpanxa.
a) peIIuTh COOTBETCTBYIOIIEE OJHOPOIHOE
ypaBHEHHUE.
0) 3ammcaTh HCKOMOE PEIIcHUE B
HallIGHHOM BHUJIE C IPEIIOI0KEHUEM O
MIEPEMEHHOCTH TTOTYYCHHBIX
KO3 UIMEHTOB.
B) pemmnTh cucteMy Jlarpamka ajs 1aHHOTO
YpaBHEHUS U MOJIyYUTh IPOU3BOTHBIC ITUX
K03 PULIHEHTOB.
r) Haiftn nHTErpHpOBaHNEM BBIPAKCHIS
JUIst caMuX K03 (QUIIEHTOB ¢
prOaBICHUEM TPOU3BOJIBHBIX MTOCTOSHHBIX.
1) [logcTaBuTh MONMy4YeHHBIE BEIPAXKECHUS B
HMCKOMBIN BUJI PELICHHS U TIOJYYHUTh 00IIIee
pelIeHre TaHHOTO YPaBHEHHUSL.

3amganue
KOMOWHHUPOBaHHOT
0 THIIa C BEIOOpOM
OJIHOTO

1.BaumareasHO IpovYUTaTh
TCKCT 3aJaHus U IIOHATH, YTO B
Ka4dCCTBC OTBETA OXKHUAACTCA
TOJIBKO OJJUH U3 MPCIJIO0KCHHBIX

1. Ompenenuts BUA pa3pbiBa GYHKINH

2 2

4@ . 4_E

MIPaBUIBHOTO BapUaHTOB. V= 3 3
OTBETa U3 2. BHUMaTenpHO NPOYUTaTh oy 5
NPEI0KEHHBIX U MpEII0KEHHBIE BApUAHThI 4= 447
000CHOBaHHEM OTBETA. a) pa3pbeIB BTOPOTO poja MpH X=23
BEIOOpa 3. BriOpaTb 01MH BEpHBIi 0) HeyCTpaHUMBII pa3phIB MEPBOTO PoAa IpU
OTBET. x=3
4. 3amucarh TOJIBKO HOMEP (MM | B) YCTPaHHMMBIH pasphiB MEPBOTO POJIA MPU X=3
OykBY) BBIOPaHHOIO BapHaHTa 2. VYkasarb TOYKY, B KOTOPOH (DYHKIIUS HMEET
OTBeTA. pa3peiB BToporo pojaa. O60cHylTe CBO#H
5. 3amucaTh apryMeHThl, OTBET.
000CHOBBIBAOIIIE BBIOOP
oTBeTa (Harpumep, 4 TEKCT ‘ X — i‘
000CHOBaHUS). y = -
x*—8x+15
3ananue 1. BHUMaTenpHO MPOYNTATH 1. [IpuBenuTe MOIHOE pelIeHHe TPUMepa:
OTKPBITOTO THIIA C | TEKCT 3aJaHUS U MOHTH CYTh Pemmts ypaBHeHue:
pa3BepHYTHIM BOIIpOCA. . o 1
OTBETOM 2.Ilponymath JOTUKY M OJIHOTY vV 4y =

OTBeTa.
3.3anucatrh OTBET, UCIIOJB3YS
YeTKHe KOMITAaKTHBIS
(hopMyITHPOBKH.

4.B cityyae pacyeTHOM 3a1a4uu
3amucaTh pelIeHNe ¥ OTBET

(14 cos(x))

2. Ilokaxxute HEMOCPEACTBEHHOE
HHTErpUpOBaHUE. MeTo MOACTaHOBKH

6.3. Kpurepun u mkana ouenuanusa Ha ocHoBe bPC.
Kpurepun u OanipHas 1Kaga onpeesstoTcs MpenojgaBareiieM

KPUTEPUM OLUEHUBAHU A PE3VIJIBTAT B
BAJIJTIAX
JlaH MOOJIHBINA, B JOTMYECKOW TMOCIEIOBATEIbHOCTA Pa3BEPHYTHIN 40
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OTBET Ha IIOCTABJICHHBIM BOMPOC, TJI€ OH MPOJEMOHCTPHUPOBAI
3HaHHUSA TIpeIMeTa B TOJTHOM oOOBeMe Y4eOHOW MporpaMMel,
JOCTATOYHO TIIyOOKO OCMBICIUBACT JUCIUILUIMHY, CAMOCTOSATEIBHO,
M WCUEPIBIBAIONIE OTBEYACT Ha JIOTMOJTHHUTEIbHBIC BOIPOCHI,
MIPUBOIUT CcOOCTBEHHBIE MIPUMEPBI 1o poOJIeMaTHKE
MMOCTABIIEHHOTO BOMNPOCA, PEIIMI MPEIIOKEHHBIE MPAKTUYSCKUE
3aJaHusa 0e3 omnoOoK

JlaH pa3BepHYTBIA OTBET Ha TMOCTABJIEHHBIA BONPOC, TJIE
oOydaroluiicss JeMOHCTPUPYET 3HaHHs, NPUOOpPETEHHbIE Ha
JICKUMOHHBIX M CEMUHAPCKUX 3aHATUAX, a TAKKE IOJy4YCHHBIE
MOCPEACTBOM H3YYECHHsI O0S3aTENbHBIX Y4YEOHBIX MaTepUasoB IO
KypCy, JaeT apryMEHTUPOBAHHBIE OTBETHI, IPUBOJAUT MPUMEPHI, B
OTBETE€ MPHUCYTCTBYET CBOOOAHOE BIAJCHHE MOHOJOTHMYECKOM
peublo, JIOTUYHOCTh M TIOCJEN0BAaTEIbHOCTh OTBeTa. OnHaKo
JOMYCKAeTCsl HETOYHOCTh B OTBETE. Pemmi mnpemioxKeHHbIe
MIPAKTUYECKHE 3aJIaHUS C HEOOJIBITUMHI HETOYHOCTSIMH.

30-39

JlaH oTBeT, CBUAETENBCTBYIOIIMI B OCHOBHOM O 3HAHHMH IPOLIECCOB
W3y4aeMON  JAUCUMUIUIAHBI, OTIIMYAIONHNIACA  HEJIOCTAaTOYHOM
TIIyOMHON ¥ TONHOTOW pPAaCKPBITHUS TEMbl, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOpHUH, c1a00 CHOPMHUPOBAHHBIMU HaBBIKAMHU aHAJM3a
SBJICHUM, MPOLECCOB, HEAOCTATOYHbIM  YMEHHEM  J1aBaTh
apryMEHTHPOBAHHBIC OTBETHI U MPUBOIUTH MPUMEPHI, HETOCTATOYHO
CBOOO/IHBIM BJIaJICHUEM MOHOJIOTUYECKOW PEeUbl0, JJOTUYHOCTHIO U
MOCJIEIOBATEILHOCTHIO OTBETA. JlomycKaeTcss HeCKOJIbKO OIMMOOK B
COICp’)KaHUHU OTBETA M PEIICHUHU MPAKTUUYECKUX 3aJaHUM.

20-29

JlaH OTBeT, KOTOPBIA COAEPKHUT PsI CEPhE3HBIX HETOYHOCTEM,
OoOHapy>KUBAIOIIMK HE3HAHHE MPOLIECCOB M3Y4aeMOH MpeaMeTHOU
o0nacT, OTIMYAIOUIMICS  HErNyOOKMM  pPacKpbITUEM  TEMBI,
HE3HAaHMEM OCHOBHBIX BOIIPOCOB TEOPHUH, HEC(HOPMHUPOBAHHBIMU
HaBbIKAMHU aHalM3a SBJICHHUM, MpollecCOB, HEYMEHHEM JlaBaTh
apryMeHTHPOBaHHbIE OTBETHI, CJ1a0bIM BJIaJlEHUEM MOHOJIOTHYECKOM
peublo, OTCYTCTBHEM JIOTUYHOCTHU U MOCJIEI0BATENbHOCTU. BBIBOIBI
MIOBEPXHOCTHBI. PelleHne MpakTUYecKuX 3aJlaHuil HE BBINOJIHEHO,
T.€. 00y4aroIuiics He COCOOEH OTBETUTh Ha BONPOCHI Aa)Ke MpHU
JIOTIOJIHUTENBbHBIX HaBOJSIIMX BOIPOCAX MPENOIaBATENS.

6.4. Onucanue AOIIOJIHUTCIIbHBIX MAaTCPHUAJIOB U O60py,Z[OBaHI/I$I, HCO6XOI[I/IMI)IX

JUTS BBITIOJTHEHUST IPOBEPOUHBIX 3a7aHuil (MpU HEOOXOAUMOCTH).

Jlns pemreHust 3aad OTKPBITOTO THUMA (KOHTPOJBHBIX pabOT), TECTOBBIX
3QIaHUIN CTYJICHTY pa3peliaeTcsl MCIOJIb30BaHHE KaJbKYJIATOpa; MpOrpaMM s
paboThI C AIEKTPOHHBIMU TabMWIIaMU TSI 00paOOTKH, aHAIM3a W BU3yaIM3aIluU
JTAHHBIX.

7. Meroau4yeckue MaTepUaJIbl 10 OCBOCHUIO JUCHMILIUHBI (MOYJIs1)
JUis  u3ydeHHusT OCHOBHBIX BOIPOCOB 0OOpa3oBaTEIbHOM  MPOrpaMMBbl
HE00XO0MMO KOHCIIEKTHPOBATh MaTEepHalIbl JIEKI[UH, pad0TaTh C peKOMEHA0BAHHON

npernojaBareyeM JUTEepaTypo, a Takke pecypcamu  UHGOPMAIMOHHO-

41



TEIEeKOMMYHUKAMOHHON cetn «MHTepHeT». [lns mnpuoOpeTeHHsi HaBBIKOB
AKTUBHOT'O MCIIOJIb30BAaHUS 3HAHUN MOJIE3HO OOCYKaTh IUIAHOBBIE M BO3HUKAIOIIME
BOIPOCHI, a TAK)KE PELIaeMble 33/1a4M Ha IPAKTUUECKUX 3aHATHUSIX.

Jins  ¢GopMUpOBaHHS CUCTEMHOIO  YCBOGHHMS  JUCLUIUIMHBI  CJEIyeT
MOJIb30BAaThCSl 3HAHUSMU M TNPUMEPAMHU U3 CMEXHBIX JTUCHUIUIMH «JIuHeitHas
anreOpa M aHaJIUTUYECKasi TEOMETPUSD», a Takke «/[uckpeTHass MaTeMaTHKa.

JUId 3aKperuieHHs] U3y4YEeHHOTO MaTepHalia JaHbl BOMPOCHI MO KaXAOW TeMme
JUCUUIUIMHBI, HA KOTOPBIE CJIETYET CAMOCTOSITEIbHO HATH OTBETHI.

BaxxHOl cocTaBHOW 4YacThl0 Yy4eOHOTO Mpolecca B By3€ SBISIOTCS
npakTuyeckue 3aHaTus. [Ipaktnyueckue 3aHATUS TPOBOJATCA IIIaBHBIM 00pa3oM 1o
JUCUUIUIMHAM, TPeOyIOUUM 3aKpErUIeHUs] HaBBIKOB PEIICHMs 3aJa4, U MOMOTaroT
CTYyJIEHTaM Ty0kKe YCBOUTH yUeOHBIM MaTepual, IpuoOpecT yMEHUs! MPUMEHSTh
METO/Ibl MAaTEMATUYECKOT0 aHAJIN3a K PELIEHUIO Pa3HOOOPA3HbIX 3a1a4, ONPEIEIATh
U OLICHMBATh PECYPCHl U CYLIECTBYIOLIME OTPAaHUYEHHUS Pa3HOIO pojia MPOEKTOB.
[TpakTHueckue 3aHsATHS PEAHA3HAUEHBI JIUIsl CAMOCTOSITEIbHOU paboOThl CTYIEHTOB
0 PEILIEHUI0 KOHKPETHBIX 3aau. Kaxaoe npakTuyeckoe 3aHATHE COMTPOBOXKAAETCS
JOMAalTHUMHM ~ 3aJaHUsIMM, BBIJABAaEMBIMH  CTYJEHTaM JJIsl  PELIEHUs BO
BHEAYJAUTOPHOE BPEMSI.

[Tpu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM HEOOXOIUMO MPOAHATU3UPOBATH
KOHCIIEKT JIEKIMH, O3HAKOMHUTBCA C PEKOMEHJOBAHHOW JIUTEPATYypoOll IO
COOTBETCTBYIOILIEH TEME, OCYIIECTBUTHh IMOATOTOBKY I0 PEKOMEHJIOBAaHHBIM B
paboueil mporpamme BompocaM jisi OOCYXKIE€HHSI TEMbI, BBIIOJHUTH JOMAIHEEe
3a/1aHue (Mpu HEOOXOAUMOCTH).

HeobxoaumMo MOMHUTH, YTO Ha JIEKIUU OOBIYHO pPACCMATPUBAETCS HE BECH
MaTepuai, a TOJIbKO ero yactb. OCTallbHasi €ro 4acTh BOCIIOJIHAETCS B IPOLECCE
CaMOCTOSITENIbHOM paboTel. B cBsizu ¢ 3TUM paboTra ¢ PEKOMEHI0BAaHHOU
auTepaTypoi o0sa3arenbHa. Ocoboe BHUMaHHUE MPU 3TOM HE0OX0IUMO 00paTUTh Ha
COJIEp’)KaHUE OCHOBHBIX IOJIOKEHUH U BBIBOJOB, OOBSICHEHUE SIBIIEHUI U (PaKTOB,
ySICHEHHE TMPaKTUYECKOro TMPHJIOKEHHUS pPacCMaTPUBAEMbIX TEOPETUUYECKHUX
BOIIPOCOB. B mporecce 3Toi pabOTHl CTYASHT JOKEH CTPEMHUTHCS IOHATH M
3alIOMHHATH OCHOBHBIE IIOJIOKEHUS pPacCMaTPpUBAEMOI0 MaTepuasa, IMPUMEPSI,
NOSICHSIOIINE €ro, a TakkKe pa3o0paThCsi B WILIIIOCTPATUBHOM Martepuane. B
npolecce MOArOTOBKM K 3aHATUSM PEKOMEHIYETCS B3aUMHOE OOCYXKICHHE
MaTepuaia, BO BpeMsl KOTOPOrO 3aKpEIUISIIOTCA 3HAHMS, a TakKe NpHoOpeTaercs
NPaKTHKa B U3JIOKEHUU M Pa3bICHEHUHU TOTYyUYEHHBIX 3HAHWH, pa3BUBACTCS PEUb.
[Ipu HEOOX0qUMOCTH cleAyeT oOpamaThes 3a KOHCYJbTaluel K MpernoiaBarento (B
TOM 4YHUCJIE O 3JEKTPOHHOW moute). IlnaHupys KoHCylbTanuoo, HEOOXOAMMO
XOpOUIO MpOJyMaTh BOIPOCHI, KOTOpbIE TPEeOYIOT pa3bsCHEHMs. 3aKaHYMBATh
HOJIFOTOBKY CJIEIyEeT COCTABICHUEM IUIaHa (KOHCIIEKTA) [0 U3y4aeMOMY MaTepuaity
(Borpocy). DTO MO3BOJISIET COCTABUTh KOHIIECHTPUPOBAHHOE, CXKATOE MPEICTaBICHUE
[0 M3y4YaeMbIM BOIpPOCaM. 3alUCH HMMEKT NEPBOCTENEHHOE 3HAYECHHUE JUIS
CaMOCTOSITENIbHOM paboThl CTyJAeHTOB. OHM TIOMOTalOT TMOHSATH TMOCTPOCHHUE
U3y4aeMOro MaTepuaa, BbIIEIUTh OCHOBHbIE TIOJIOKEHUS, POCIEAUTD UX JIOTUKY.
Kpome Toro, Benenue 3amuceil crmocoOCTBYET MPEBPAILICHUIO YTCHUS B aKTUBHBIN
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mporecc, MOOMIIU3YET, HapsAIy CO 3PHUTEIbHON, U MOTOPHYIO maMsiaTh. ClemyeT
MOMHHUTB. y CTYJICHTa, CHUCTEMAaTHYCCKH BEAYIICTO 3alMCH, CO3/JaeTCS CBOM
WHIUBUIYaIbHBIA (DOHJ METOJIMYECKHX MATepUajoB IS OBICTPOrO IOBTOPCHHS
W3YYCHHBIX BOTPOCOB, JIJIsi MOOMIIM3AIMHA HAKOTUICHHBIX 3HaHUH. OCOOEHHO BaXKHBI
¥ TTOJIC3HBI 3aIMCH TOT/1a, KOT/Ia B HUX HAXOJAT OTPAKCHHUE MBICIIH, BO3HUKIIIIE IIPH
CaMOCTOSITeILHOM padoTe.

[Tocne n3ydeHus 6a30BBIX TEM Kypca MPOBOAUTCS TEKYIIHH KOHTPOJIh 3HAHHH
CTYJICHTOB B BHJIC ONPOCA WM IMHCbMEHHOTO TECTUPOBAHUS. THUIIOBBIC TECTHI W
3aJjaHUs 10 TeMaM JTUCIUIUIMHBI MPHUBEACHBI B CIICIHAILHOM pasjelie JTaHHOM
paboyeil NporpaMmal.

[TonroroBka K TEKyIIEMy W IPOMEXKYTOUHOMY KOHTPOJIIO IPEaIoiaract
U3y4YCHHE TMPEACTABICHHBIX BOIMPOCOB K 3ayeTy, pabOTy Haja TEeCTaMH,
IIPE/ICTaBIICHHBIMU B JJAaHHOM pabouell mporpamme.

8. YueOnas mureparypa u pecypcbl HHGOPMALMOHHO-TEJIEKOMMYHUKANNOHHOM
cetu UHTEpHET

8.1. OcHoBHas nuTEparypa
1. Beicuias MmatemaTHKa Jyisi 3koHOMUYeckoro OakanaBpuara B 3 4. Yacte 1 :

yueOHUK M npakTukyMm Juis By3oB / H. III. Kpemep, M. H. ®punman, b. A. I1yTko,
N. M. Tpumwus ; nox peaakuueit H. 1. Kpemepa. — 5-e u3n., nepepad. u momn. —

Mocksa : U3gatensctBo IOpaiit, 2025. — 276 ¢. — (Briciiee oOpazoBaHue). —
ISBN 978-5-534-05820-8. — Tekct : oanexktpoHHslid // OO6pa3oBaTenbHas
mwiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561863 — Pemxum

JA0CTYIA: 10 MOJIMHUCKE.

2. Briciias Matemartuka Jijisi 5)KOHOMU4Yeckoro 6akanaBpuara B 3 4. Yacts 2 :
yueOHUK u npaktukym 1iist By30B / H. III. Kpemep, M. H. ®punman, b. A. I1yTko,
N. M. Tpumms ; nox pexakumeit H. I11. Kpemepa. — 5-¢ u3g., mepepad. u gom. —
Mocksa : U3garenscTBo IOpaiit, 2025. — 239 ¢. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-05822-2. — Tekct : onexktpoHHbid // OOpa3oBaTenbHas
wiatopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561864.

3. Boiciiasgs MatemMaTuka sl S)KOHOMUYecKoro Oakanaspuata B 3 4. Yacts 3 :
y4eOHUK M MpaKTUKyM g By30B / non pepakuueid H. 1. Kpemepa. — 5-e usn.,
nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 416 c¢. — (Briciuee
obOpazoBanue). — ISBN 978-5-534-05823-9. — TekcT : DJIEKTpPOHHBIA //
O6pa3zoBarenbHas matdopma Opaiit [caitT]. —
URL: https://urait.ru/bcode/561865.

4. Kpacc, M. C. MaremaTtuka B 3KOHOMHKE: MaTEeMaTHYECKHE METOIbl U
mozenu : yueOnuk s By3oB/ M. C. Kpacc, b. Il. UynpbsiHOB ; OTBETCTBEHHBIN
penaktop M. C. Kpacc. — 2-e usa., ucnp. u jgomn. — Mocksa : M3aaTeabCcTBO
IOpaiit, 2025. — 541 c¢. — (Bricmee ob6pa3zoBanue). — ISBN 978-5-534-16298-1.
— Tekct : smekTponHsiid // OOpazoBarenbHas 1iatdopma Opailt [caT]. —
URL: https://urait.ru/bcode/560379.
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Bce nctouHnkn OCHOBHOM JIMTCPATYPbI B3AUMO3aMCHICMBI.

8.2. JlonoysiHUTENbHAS JTUTEpaTypa

1. Ilonos, Anexcanap MuxaitioBuy. Beiciias MateMaTrka 1jis 3KOHOMHUCTOB
: B2 4. : yueOHHK M pakTUKyM yist By30B. Hacte 1 / A. M. [Tonos, B. H. CoTHUKOB.
- 2-e u31., mepepad. u gom. - Mocksa : FOpaiit, 2023. - 271 c. - TekcT: 231eKTPOHHBIH.
- URL: https://urait.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-
chast-1-516809. - PexxuMm nocTtyna: Ajisi aBTOPU3UP. TOJIb30BATEIIECH.

2. Ilonos, Anekcanap MuxaitnoBud. Beiciias MaTeMaTuka J1Jisi 93KOHOMHUCTOB
: B2 4. : y4eOHUK U IPaKTUKyM JJist By30B. Uacts 2 / A. M. Ilonos, B. H. CoTHukOB.
- 2-e u31., mepepad. u gom. - Mocksa : FOpaiit, 2023. - 295 c. - TekcT: 2neKTpOHHBIN.
- URL.: https://urait.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-
chast-2-516810. - Pexxum noctyna: st aropusup. [lonb3oBareneit

3. Iucemennsid, Jmutpuit TpodumoBuy. KoHcnekT nekmnuii mo BbICIICH
matematuke : [mosnHbld Kypc] / [. T. [lucemenssiil. - 17-e uzganue. - Mocksa :
Aiipuc-nipecc, 2020. - 603 c. : ni.

4. bopeuu, 3eHoH MBaHoBu4. OnipeenuTeny U MaTpULIbl : yueOHoe nocodue
/ 3.. bopeBuu. - U3x. 5-¢, crep. - Cankt-IlerepOypr [u np.] : Jlans, 2021. - 185 c. :
uin. - Tekct: osnektponnbii. - URL: https://e.lanbook.com/book/1677357
category=917. - Pexxum goctyna: aJjig aBTOPU3UP. MOJIb30BaATEIEH

8.3. HopMmaTuBHBbI€ ITpaBOBbIE JOKYMEHTHI U MHASI IPpaBOBasi HHPOpMAIUs
He ncnone3yrores

8.4 HNHTepHeT-pecypcesl
OOyuaromuMest obecrniedeH aocTyn K marepuanam kypca B CHO Axagemun
http://Ims.ranepa.ru, a Tak Xe 4Yepe3 CaWT HaydyHOW OMOIUOTEKH K CIEAYIOUUM
MOJIMTUCHBIM AJIEKTPOHHBIM pecypcaM:
Pycckosi3bluHbIe pecypcesl

- DJIEKTPOHHBIE YUEOHUKHU 3IEKTPOHHO-O01OIMoTeuHOM cucteMsl (DBC) « AiOyKe»
- DJIEKTPOHHBIE YUEOHUKHU 31EKTPOHHO-01OMmoTeunoi cuctemsl (ObC) «FOpai»
- DJIEKTPOHHBIE YUEOHUKHU AIEKTPOHHO-O0nOImnoreunoit cuctemsl (ObC) «Jlanby»

- DNIEKTPOHHBIE YUCOHUKH IJIEKTPOHHO-0nOImoTeunou cuctemsl (ObC)
«ZNANIUM.COM»
- DJNIEKTPOHHBIE YUeOHUKHU 3IEKTPOHHO-O0nOmmnoTeunoi cuctemsl (ObC) « BOOK.RU»

- DJIEKTPOHHBIE YUEOHUKHU AJIEeKTPOHHO-0MOmoTeunoi cuctemsl (ObC) «IPRSMART
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9. MarepuajbHO-TeXHMYeCKasi 0a3a, MHPOPMAIMOHHbIE TEXHOJIOTHH,

nporpaMMHoe odecredenne u HHGpoOpMAMOHHBbIE CIPABOYHbIE
CHCTEMBI

Ne i/t

HanmenoBanue

Crnenuanu3upoBaHHbIC 3aJIbI JIJISI IPOBEICHUS JICKIIMM, OCHAIICHHBIE TIEPCOHATBHBIM
KOMITBIOTEPOM/HOYTOYKOM U MYJTbTUMEIHIHBIM MPOSKTOPOM

Ay,Z[I/ITOpI/II/I U KOMIIBIOTCPHBIC KJIACChI, 060py,Z[OBaHHI)Ie nocaa04YHbIMHU MCCTAMHU H
NEpCOHAJIBHBIMU  KOMIIBIOTEpAaMU € BbBIXOAOM B I/IHTepHeT 41 IPOBCIACHUA
IIPAKTUYCCKUX 3aHATHH

«MTC JIunk» — poccuiickas riatdopma AJisi OHIaiH-KOMMYHHUKAIUI U COBMECTHOM
pabotbl komaHpn; «Snpekc TenmemocT» — cepBUC A BUICOKOH(PEpPEHUUH OT
Sunekca; S-meccenmxep

TexHuueckue cpeicTBa OOYYEHHs: IMEPCOHAIbHBIE KOMIIBIOTEPHI; MPOTrpaMMHBIE
cpencTBa, obecneurBaronye mpocMoTp BuaeodaitioB B ¢popmarax AVI, MPEG-4,
DivX, RMVB, WMV, nporpammsl aisi pabOThl ¢ 3JEKTPOHHBIMU TaOIHULAMH JUIs
00paboOTKH, aHamW3a W BU3YyaJIM3allUd JaHHBIX; COOTBETCTBYIOIIME OHJIAMH-
MHCTPYMEHTHI JJIs1 HOCTPOEHUSI MHTEIJIEKT-KapThl M MOJIEIEH B PAa3JIMYHbBIX HOTALMAX

Hayunass Oubnuortexa (B T.4. 3JEKTPOHHBIE MH(GOPMAIMOHHBIE PECYpPChl HayUHOU
OuOIMOTEKH)

CJ1O Axkanemun https://Ims.ranepa.ru/
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