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1 Ileau ocBOeHUSI AMCHUILJIMHbI

[lenssMu  OCBOEHHA  JAMCHMIUIMHBI  «Bplcmias  maremaTwka»  SIBISIETCS
dbopMHpoBaHUE 3HAHWUN, YMEHUW M HABBIKOB JUJISl YCHEIIHOW MpodecCHOHATbHON
NEATEIbHOCTH B O0JAacTH OpraHu3alld  a’3pOHABUTAIIMOHHOTO  OOCITYyXKUBaHUS
BO3AYIIHBIX CYJIOB M MCIIOJb30BAHUS BO3AYIIHOTO MPOCTPAHCTBA C IMOMOUIBIO
CPEACTB BBIYUCIUTEILHON TEXHUKH.

3agauamMu OCBOEHUS TUCIUIUINHBI SIBISFOTCS:

— ¢opMUpOBaHME  3HAHMM O  BaXHEHIIMX  COBPEMEHHBIX  METOJax
MaTEMaTUYECKOIO UCCIEA0OBAHMS U MOJEIHPOBAHNUS;

— o0y4yeHue mnpueMaM  HCCIEJOBAaHUS W PELIEHUS  MaTeMAaTHUYECKH
dbopmani30BaHHBIX 33]1a4;

— pa3BUTHE CIOCOOHOCTEW CTYIEHTOB K JIOTUYECKOMY M QJITOPUTMHYECKOMY
MBIIUICHUIO;

— o0ecneunTh CTYJIEHTOB MaTeMAaTUYECKUMHU 3HAaHUSMHU, HEOOXOAUMBIMU KaK
JUISL W3YYEHUs Ppa3IMYHbIX JUCHMIUIMH, TaK M JJIA PEIICHUS KOHKPETHBIX
npo(eCcCUOHANBHBIX 3a7a4, a MMEHHO, JUIsl BBIIOJHEHUS padOT MO OpraHu3aluu
BO3JIYIIIHOTO JABWKEHUS, a3pOHABUTALIMOHHOMY OOCTY>KHBAHUIO BO3AYLIHBIX CYJIOB C
MTOMOILBIO CPEICTB  BBIUKCIUTEIBHOW  TEXHUKH, UL DKCILTyaTalyu
aBTOMATU3UPOBAHHBIX  CHCTEM  OOCIHY)KMBaHUS  BO3AYLIHOTO  JBUYKEHUS,
PaZAMOAJIEKTPOHHBIX CUCTEM CBSI3H, HABUTALUU U HAOIIOACHHUS.

JucuumnnuHa o0ecneynBaeT MOATOTOBKY OOYYaloOLIErocss K pEeUIeHHIO 3aaad
1po(heCcCHOHATIBHON JEATEIbHOCTH SKCILTYyaTalluOHHO-TEXHOJIOTUYECKOT0 THIIA.

2 Mecro mucnuminnbl B cTpykrype OIIOIT BO

Jucuumuinaa «BeIcias MaTemMaTHKa TMPEACTaBIseT COO0OM  AUCIUILIMHY,
oTHOcsyrocs kK O0s3aTenbHoN yacTu brioka 1 Juctunianasl (MOIyH).

Jucuumumaa  «BpIcmias maTeMaTthka» 0Oa3upyercss Ha IIKOJBHOM Kypce
AJIEMEHTAPHOM MaTEMATUKH.

Jucumniauaa «Beicmas MaTteMaTHKa» — SBISCTCS  OOCCIICUMBAIOIICH IS
TACHUIUIMH. «Du3zuka», «ABHAIMOHHAS METEOPOJIOTUDY, «DJIEKTPOTEXHUKA W
ANeKTpoHUKay, «TeopeTudeckas wmexaHukay, «['eomHdopMallMOHHBIE OCHOBBI
HaBUTALIMN», K ABTOMATU3UPOBAHHBIE CUCTEMBI YIIPABICHUSD.

Jucuunnuna uzyyaercs B 1, 2, 3 u 4 cemectpax.

3 Komnerenuun ody4amwmerocs, (popMmupyembie B pe3yjibTarTe 0CBOCHHUS
TUCHMILTHHBI
IIponiecc ocBoeHuMst IUCHMIUIMHBL «BpIcmias MaTeMaTWKa» HaIpaBlIeH Ha
dbopMHUpOBaHUE CIAEAYIOMNUX KOMIETEHITUNI:

Kon
KOMIIETEHIINHU
/ IHaMKaTopa

OIIK-10 Cnoco0eH HCIOIb30BaTh OCHOBHBEIE 3aKOHBI MAaTEMAaTHYECKHX H

PesynpTaT 0Oy4eHus: HAMMEHOBAHNE KOMITETEHIINN; NHIUKATOPBI
JOCTHKEHUS KOMIIETEHLINU




Kox
KOMIIETEHIINU
/ “IHAMKATOpa

PGSYJ'H:-TaT O6y‘-IeHI/I$II HaNMMCHOBAaHHUC KOMIICTCHIINN, MTHAUKATOPbI
JOCTHXKXCHHA KOMIICTCHIINN

€CTCCTBCHHOHAYYHBIX  JUCIUIUIMH B TPOQeCCHOHATBHON
JESATEIIBHOCTH, B TOM YHCJIE C HWCIIOJIb30BaHUEM MPOTPAMMHBIX
CpEACTB

H,Z[éﬂ:\. L0 3HaeT W TOHMMAaeT OCHOBHBIC 3aKOHBI MAaTEMaTUKH U
€CTECTBCHHBIX HAayK M BAXHOCTb MX HCIOJb30BAHUS B
PO eCCHOHATTEHON TESITCIIBHOCTH.

I’I,Z[EG_EID HCHOJ’IBByeT OCHOBHBIC 3aKOHBI MAaTCMAaTHKHM MW CCTCCTBCHHBIX
HAayK, B TOM 4YHCJIC I PCHICHUA HpO(I)eCCI/IOHaJILHLIX 3aaa4,
IMPUMCHSCT ITPOIrpaMMHBIC CPCACTBA.

Cnoco0OeH UCToIb30BaTh OCHOBHBIC MOHSATHUS, TPUHITUIIBI, 3aKOHBI
OIIK-11 ¥ 3aKOHOMEPHOCTH O0IIeH U MPUKIATHON TEOPUH CUCTEM JIJIS
penieHus 3aa4 npodhecCuOHANbHON JeATEIbHOCTH

3HaeT OCHOBHbIE TIOHSTHSI, PUHIIMIIBI, 3aKOHBI X 3aKOHOMEPHOCTH
— y .

U, 5., | oOleii 1 npuKIaqHOM TEOPUU CHCTEM, TOHUMAET BAXKHOCTD UX
WCIIOJIb30BaHUs B IPO(EeCCHOHATBLHOMN AESTEILHOCTH.

Vcnionb3yeT NOHATHS, IPHHIIUIILL, 3aKOHBI U 3aKOHOMEPHOCTH
U 5., | oblueii ¥ IpUKIaqHONW TEOPUH CHCTEM JJISl PEIICHHUS 3a/1a
PO ECCHOHATBLHOMN JIEATELHOCTH.

HJ'IaHI/IpyeMI)IC PE3YIIbTAThl U3YUYCHUA JUCHUILIINHBIL!

3HaTh:

— OCHOBHBIC TTOHATHS, METOJIbl U 3aKOHBI MATEMAaTHUUYECKOTO aHalln3a, JIMHEHHOMN
anreOpbl, BEKTOPHOU anreOphl, aHaTUTHYECKON re€OMETPHH;

— OCHOBHbBIC TOHSTHUS, METOAbl M 3aKOHBI Teopuu JauddepeHInaTbHbIX
YPaBHEHHU;

— OCHOBHBIC MOHSATHSI, METOJIbI U 3aKOHBI TEOPUHU YUCIIOBBIX U (PYHKITMOHATBHBIX
psI0B;

— OCHOBHBIE MTOHATHSI, METOJIbl U 3aKOHBI TEOPUU BEPOSITHOCTEH;

— METOJbl peleHus] (DYHKIUOHAIBHBIX U  BBIYUCIUTEIBHBIX 3aJa4 U
MOCJIEA0BATEIBbHOCTD AEHCTBUM MJI PELICHUS 3THX 3a/ad4,

— OCHOBHBIC MaTEMaTUYECKUE METOJbl PEIICHUs] MPOPECCHOHAIBHBIX 3aJa4 U
MOCIIEIOBATEIbHOCTD ICHCTBUM JIJIs1 PEIICHUS ATUX 33]1a4.

YMeThb:

— HCITIOJIb30BaTh MAaTEMaTUYECKYIO CHMBOJIUKY JJISI BBIPAKCHUS KOJTMYCCTBCHHBIX
1 Ka4eCTBEHHBIX OTHOIICHUN OOBEKTOB C IEJIbI0 (POPMHPOBAHUS IIEIIOCTHOTO
npeACTaBICHUs 00 00BEKTAX;

— OIICHMBATh M BBIOMPATh ONTHUMAJIbHBIE CIIOCOOBI pemeHus MPodheCCHOHAIBHBIX
3aa4 C HCIIOJIL30BAHMEM METOIO0B MATEMATHUYECKOIO aHalu3a, JIMHEWHOU U



BEKTOPHOU alreOphl;

— pfluaTb TUIIOBBIC 3aJa4Md IO OCHOBHBLIM pa3jcjiaM Kypca, MCIIOJb3YySA METOAbI

MAaTCMaTHYCCKOI'O aHaJInu3a,

— IPHMCHATH MATCMATHYCCKHUC MCTOJAbI M 3dKOHBI IIpU PCIICHHH THUIIOBBIX

poeCCHOHANTBHBIX 3a/1a4;

- HpI/IO6peTaTB HOBBIC 3HaHUWs, HCIIOJIb3ysl COBPCMCHHBIC 06paSOBaTCJ'IBHBIC u

I/IH(I)OpMaHHOHHI)IEE TCXHOJIOTHH.

Branern:

— HaBbIKaMH BI)I60pa OIITHMAJIBHBIX CIIOCOOOB pemICcHuA 3aJ1a4 I10 OCHOBHBIM

paszzenam Kypca;

— HaBbIKaMM IIPUMCHCHHSA OCHOBHBIX 3dKOHOB MATCMATHKU JUJIA PCHICHUA

IIOCTAaBJICHHBIX 3aaa4.

4 O0beM IMCHUIIMHBI (MOAYJIs]) U BUABI y4eOHO padoThI

OO6mast TPyJIOEMKOCTh JUCHUILIMHBI COCTaBisAeT 13 3adeTHBIX eauHull 468

AKaJCMHNYCCKHUX Ydaca.

Bcero CemecTpsl
HaumenoBanue 4acoB 1 2 3 4
OO6m1ast TPy I0eMKOCTh JUCITUTINHBI 468 108 | 108 | 108 | 144
KonrakTHas padota 212 56,5 | 56,5 | 42,5 |56,5
nexkuuu (JI) 78 28 18 14 18
npaktuyeckue 3ansatus (113) 128 28 36 28 36
cemuHapsl (C) — — — - —
nabopartopusbie 3anstus (JIP) — — — — —
JIPYTHUE BUIBI AyAUTOPHBIX 3aHITHH, — — — — —
CamocrositenbHas padota cryaenta (CPC) | 163 34 18 57 54
[TpomexxyTouHas arTectanus 99 18 36 9 36
KOHTaKTHas paboTa 6 0,5 2,5 0,5 | 2,5
CaMOCTOSITENIbHAS paboTta 1o 3a4. ¢ | 9K3. |3a4.C | IK3.
MOATOTOBKE (3a4eTy, dK3aMEHY) o1l. o1l.
93 175 | 33,5 | 8,5 |335

5 Conep:xxanue TUCHUIINHbBI

5.1 CooTHeceHUs TeM JUCHMILIUHBI U GOPMHUPYEeMbIX KOMIIETEHIM I
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OIIK-10
OIlK-11

Cemectp 1

Tema 1. DneMeHTHI IMHESHHOMN 36 + + .H, H3, CPC yo’ [P

anreOpbl

Tema 2. D1eMeHTbI BEKTOPHOM

AnTe6pEL. 24 + | + | J,II3,CPC | YO, IIP
Tema 3. AHamTUTHYECKAsI TECOMETPUS 30 + | + JI, 113, CPC | YO, IIP
Uroro 3a cemectp 1 90

[TpomexxyToUHas aTTeCTAIHS 18

Bcero 3a cemectp 1 108

Cemectp 2

Tema 4. Beenenue B

. 18 + | + | J,II3,CPC | YO, IIP
MaTeMaTUYECKUM aHAJIU3.

Tema 5. luddepenunansHoe
HCUYUCIICHUE PYHKIIMH OJTHOM 20 + | + | J,II3,CPC | YO, IIP
IIEPEMEHHOM.

Tewma 6. UHTerpanbHoe ucuucieHue

(GYHKIUY OJTHON TTEPEMEHHOM. 34 + |+ | JLIB,CPC YO, IIP

Htoro 3a cemectp 2 72

[TpomexyTOUYHAs aTTeCTAHS 36

Bcero 3a cemectp 2 108
Cemectp 3

Tema 7. OyHKIIUN HECKOJIBKUX

30 + | + | J,I1I3,CPC | YO, IIP
MIEPEMEHHBIX

Tema 8. OOBIKHOBEHHbBIE

36 + | + | J,II3,CPC | YO, IIP
muddepeHuranbHble ypaBHEHUS.

Tema 9. Psiibl. 33 | + | + | J,1I3,CPC | YO, IIP
Hroro 3a cemectp 3 99
[IpomexyTounas arrecTauus 9
Bcero 3a cemectp 3 108
Cemectp 4

Tema 10. DnemeHThI TEOpUH

BEPOSATHOCTEN 34 | + | + | J,II3,CPC | YO, IIP




<
2 Komnerte o 2
S HIIH = . 3!
o == 2,
2 e °
TeMbl TUCIUILIMHBI 5 S| 3 3 5 %
S |ulz| &2 =
= |E|E 3 9 2
R s
®
Tema 11. CnyyaifHble BETUYHHBI 34 + | + | JI,13,CPC | VYO, IIP
Tema 12. DaeMeHTHI
MaTeMaTHYECKOM CTaTUCTHKH 40 + |+ | JLIO3,CPC | VO, TIP
Uroro 3a cemectp 4 108
[TpomexxyTouHas aTTecTalus 36
Bcero 3a cemectp 4 144
Hroro no pucuuruimnae 468

JI — nexuus, I13 — npaktuueckoe 3anarue, CPC — camocTosiTenbHas pabora
crynenta, YO — ycTHblit onpoc, [1P — npoBepounas pabora.

5.2 Tembl (pa3aebl) AMCHMIIMHBI ¥ BUABI 3AaHATHI

HaunmenoBaHue Tembl (pasnuena) 1/ m! c|la!lcrcl xp Bcero
T CIUATUIHHBI 4acoB
1 cemecTp
Tema 1. DneMeHTHI TUHEWUHON 0| 12 12 36
anreOpsl
Tema 2. DneMeHTBI BEKTOPHOM
anreopshl. 6 12 24
Tema 3. Ananutuueckas 0 | 10 10 30
TCOMETPHUS
Uroro 3a 1 cemectp 28 | 28 34 90
ITpomexxyToUHas aTTeCTAIHS 18
Bcero 3a 1 cemectp 108
2 ceMecTp

Tema 4. BBeaeHue B

. 4 6 18
MaTEeMaTHYCCKUN aHaJIU3.
Tema 5. Iuddepenunansuoe
ucyuciaeHue PyHKIUU OTHON 6 6 20
MIEPEMEHHOM.
Tema 6. UaTerpanpHOe 8 20 6 34




HaumenoBanue Temsl (pasuena) 1| m 1 | cpc | xp Bcero
JUCIUTUTUHBI 4acoB
UCYHCIICHHE (DYHKIIMH OJHOU
IIEPEMEHHOM.
Htoro 3a cemectp 2 18 | 36 18 72
[TpoMexyTouHas aTTecTanus 36
Bcero 3a cemectp 2 108
3 cemecTp
Tema 7. ®yHKIIUM HECKOJIBKHUX
4 8 18 30
epPeMEHHBIX
Tema 8. OObIKHOBEHHBIE
6 12 18 36
audepeHnraIbHble ypaBHEHUS.
Tewma 9. Psnprl. 4 8 21 33
Utoro 3a cemectp 3 14 | 28 57 99
[TpomexxyTouHas arTecTanus 9
Bcero 3a cemectp 3 108
4 cemecTp
Tema 10. DnemeHTHI TEOPUH
BEPOSATHOCTEU 6 12 16 34
Tema 11. Cnyuaiinble BEIMUUHBI | § 12 16 34
Tema 12. DnemeHTHI
MaTEMaTUYECKON CTaTUCTUKU 6 12 22 40
Htoro 3a cemectp 4 18 | 36 54 108
[TpoMexyTouHas aTTecTanus 36
Bcero 3a 4 cemectp 144
Bcero no gucuumniuze 468

5.3 Coaep:kaHue JTUCUUIJINHBI

5.3 Coaep:kanue TUCHUILIMHBI (MOXYJIs1)

Tema 1. DiieMeHTBI JTMHEHOM aJareOphI
Marpunsl. Jleiicteus Hag marpuuamu. Omnpenenurenu 2-ro U 3-TO MOPSIAKOB.
OcHOBHBIE CBOMCTBa onpeaenuTeneii. MuHop. Anredpandeckoe JOTOJHEHUE.
Teopema pa3noKeHUs ONPEIEITUTEIS.

Brruuciienue omnpenenuresnen  N-oro
nopsaka. O0partHast maTpuiia. [IpaBuiio BeIYUCIEHUS 00OpAaTHOM MaTPUIIBI.

Cucrembl JHMHEWHBIX alreOpanyecKuX YpaBHEHW: OIpeaesieHne, MaTpUYHas
3aIUCh, COBMECTHOCTh, HECOBMECTHOCTD, ONPEAEIEHHOCT, HEONIPEAEIEHHOCTh. Panr

MAaTpPULBI.

CrocoObl MccleIoBaHUS U PEIICHUS CUCTEM JIMHEWHBIX YpaBHEHM. MeTon
Kpamepa. Marpuunsiii Meton. Teopema Kponekepa-Kanemnu.




Merton [Maycca (MeTo mocCieI0BaTeIbHOTO UCKIIFOYEHUsI HEU3BECTHBIX ). Perenue
HEOJHOPOJIHOM cucTeMbl MeToaoM ["aycca.

dyHnaMeHTanpHas cucrema perieHud. CTpykTypa 00IIero peuieHus: JIMHEWHON
HEOJHOPOJIHOM CHCTEMBI.

Tema 2. DiieMeHTbI BEKTOPHOM aJre0psnl

[Tonarue BekTopa. JInHElHbIE ONIepaluy HaJl BEKTOPaMHU.

JlnHenHas 3aBUCHMOCTDh W JIMHEWHAsT HE3aBUCHUMOCTh BEKTOPOB. bazuc, cucrema
KoopauHart. JlekapToBas cuctemMa KoopAuHaT PaznokeHne BEKTopa 1o 06asucy.

CkansipHoe, BEKTOPHOE€ M CMEIIIAHHOE MPOU3BEACHUSI BEKTOPOB, UX CBOMCTBA,
TEOMETPUUYECKHIA CMBICT, CTIOCOOBI BEIYMCIICHHUS.

Tema 3. AHauTH4ecKasi reomerpus

CrniocoObl 3a/1aHus TUHUN. Y paBHEHUS NPSIMOM TMHUU HA TUIOCKOCTH.

B3anMmHOE pacnonokeHue TOYEK M IPAMBIX Ha IUIOCKOCTH. YTOJI MEXIY
MPSIMBIMH.

KpuBble BTOpOro mopsijika: OKpPY>KHOCTb, 3JUIMIIC, rumnepbona u mapaboia, HX
KAaHOHUYECKHE YPABHEHUSI.

[IpeoOpazoBanus cuctembl KoopauHat. [IpuBeneHue ypaBHeHUs] BTOPOTO MOPSIIKa
K KAHOHUYECKOMY BUILY.

YpaBHEHUS IUIOCKOCTM W TIPSAMOM JIMHUKA B IIPOCTpPaHCTBE. B3amMmHOe
PACIIOJIOKEHUE TOYEK, INIOCKOCTEN U NPSAMBIX B IIPOCTPAHCTBE.

Tema 4 Beenenne B MaTeMaTH4YeCKU AaHAJIN3

OyHKIUS OJHOM MEepeMEHHOM, crnocoObl 3amaHus, kiaccupukanus. Yucnoas
IOCIeA0BaTENBHOCTE. OCHOBHBIE CBOMCTBA MOCIEA0BAaTENbHOCTHU. [Ipenen yncnoBoi
nocienoBareabHocTh. [Ipenen pyHKuu B Touke U Ha OECKOHEYHOCTH. beckoHeuHo
MaJjibie U OECKOHEYHO 0oJIbIe (QYHKIIUH.

Heonpenenenusie BbIpakeHus (HeompeneneHHOCTH). [lepBeiii u  BTOpOH
3aMeuaTenbHble mpeenbl. CpaBHeHHe OecKOHEYHO Maibix. OJHOCTOPOHHUE
npenensl. HempepblBHOCTh (YHKIIMM B TOYKE M Ha HHTepBasie. TOYKM pa3pbiBa
byHKINUU, UX KITacCU(PUKAIIHSL.

Tema S. IuddepenunanbrHoe ucuuciaenue GyHKIUU OAHON NepPeMEHHON

[TpousBoaHas GyHKIMH, €€ TEOMETPUUECKUN U MEXAaHUUECKHUI cMbIcibl. [IpaBumna
mupdepenuupoBanus.  AuddepeHunpoBanue CIOXKHBIX M HESBHBIX (PYHKIUH,
norapudmuyeckoe nuddepeHnpoBaHue.

Hubdepenunan  ¢GyHKUMM, €ro reoMeTpudyeckuid cMmbicia. [IpumeHenue
muddepennrana B npuOIMKEHHbIX BbuncaeHusx. [IponsBoansie u auddepenumans
BeICIIKX MOPSAKOB. [IpaBuno Jlonuransa. ®opmyna Teinopa.

VYcnoBuss MOHOTOHHOCTH (DYHKIMH. DKCTpEMyMbl (PYHKIMH, HauOojbliee U
HauMeHblllee 3HadeHHe (YHKIUMU Ha WHTepBasie. Bwimyknocts ¢yHkiuu. Touku
nepernba. AcumnToThl KpuBbIX. OOmmas cxema wuccienoBaHus QYHKIUH U
noctpoeHue e€ rpaduka.

Tema 6. UnTerpajbHoOe HcHHuCIeHHE (PYHKIIUN OTHOM MepeMeHHO



[TepBooOpaznas. Heonpenenenuslii mHTETpas, €ro cBoicTBa. Tabiuiia OCHOBHBIX
MHTErpajoB. 3aMeHa NEPEMEHHON U UHTETPUPOBAHUE 110 YACTSM.

WuTerpupoBanue panvoHalIbHBIX apoOeil. MHTerpupoBaHue UppaloHaIbHBIX U
TPUTOHOMETPUUECKUX (PYHKITUH.

OrnpeneneHHblil UHTETPAJl, €0 TE€OMETPUUYECKUA CMBICT M CBOWCTBa. @opmyna
Herotona-Jleitbuuiia. 3amMeHa TMEPEMEHHOM M UHTETPUPOBAHUE 10 YACTAM.
['eomeTpuuecKkrue MPUITOKEHUS OMPENEIEHHOTO HHTErpaa.

HecoOcTBeHHBIE MHTETPATBI ¢ OECKOHEYHBIMU TIPEIeTIaMid U OT HEOTPAaHUYCHHBIX
GYHKIIHNA, ©X OCHOBHBIE CBOMCTBA.

Tema 7. DyHKIIMH HECKOJIbKHUX NEPEMEHHbIX

Omnpenenenne (QyHKIMU OBYX TepeMeHHBIX. YacTHbie Mpow3BOAHBIC. [lomHBIM
muddepennman. YactHple NMpousBoJHBIE U OuddepeHranbl BHICIINX HOPSAKOB.
HudbdepenuupoBanue HesBHbIX ¢GyHKIMNA. KacarenbHas MIOCKOCTh W HOpMalb K
MOBEPXHOCTU. OKCTpEMyMbl (YHKIIMU JABYX TIepeMeHHbIX. Heobxoaumoe wu
JIOCTaTOYHOE YCJIOBHS dKcTpeMyma. Hanbosbiiee 1 HauMeHblee 3HaueHus: (PyHKIIHA
B 3aMKHYTOM 00s1acTu (TJ100aJIbHBIE SIKCTPEMYMBI).

JIBoitHbie UMHTErpanbl, uUX cBoMcTBa. CBeleHHWE KpPAaTHOrO MHTErpaia K
noBTOpHOMY. ['eoMeTpruyeckre npuIoKeHUs.

Tema 8. O0bikHOBEeHHBIC AU PepeHIMATbHbIC YPABHEHHUS

KomMrekcHble unciia, AeMCTBUS HaJl HIMU, T€OMETPUUECKOE MPEACTABICHUE.

Juddepenmansubie ypaBHeHus 1-ro nopsaka. 3agada Komm. OCHOBHBIE THITBI U
METO/IbI pelIeHus g hepeHInATBHBIX ypaBHEHUI 1-ro MOPAJIKA.
JuddepenimanbHable ypaBHEHHS BBICIINX TOPSIKOB.

JuddepeHimanbHble ypaBHEHUs, TONYyCKalOIIMe MOHKeHne nopsaaka. Jluneitnoie
OJTHOpOHbIE nudepeHmanbHble ypaBHEHUSI C TOCTOSHHBIMU KO3 UIIMEHTaMHU.
Jlunelinple HeogHOpOJHbIE Au(DdepeHIanbHbe YPaBHEHUS BTOPOro TMOPSAIKa C
paBoil yacThio creranbHoro Buaa. Cuctemsl nuddepeHnnanbHbIX YpaBHEHUH.

Tema 9. Paabl

YucnoBsle psiabl (ONpeaeneHrue, CXoAUMOCTh, cBoiicTBa). Heobxonumoe ycinosue
cXoAUMOCTH. JlocTaTouHble MPU3HAKU CXOAMMOCTH YHCIOBBIX PSAAOB (IPU3HAKU
CpaBHEHUS, Hanam6Gepa). AOGcomntoTHast u yCJIOBHAas CXOJIMMOCTh
3HaKouepeayomuxcs psaoB. [Ipusnak Jleitonuna.

Crenennble psabl, WX cBoiicTBa. Teopema AOensa. Pamguyc u wuHTepBan
cxogumocTH. Psabl Teitnopa u Maknopena. Paznoxxenue (yHKIMII B CTENeHHbIE
psansl. [IpuMeneHue psaoB K IPUOIMKEHHBIM BHIYUCICHUSIM.

Tema 10. DjieMeHTHI TEOPUHU BEPOATHOCTEN

Anrebpa coObrtuii. OcHOBHBIE (HOPMYITEI KOMOMHATOPHKHU.

Knaccuueckoe ompenenenue BeposTHOCTH. (CratucThyeckass BEpPOSTHOCTD.
["'eoMeTpudeckas BEpOSITHOCTb.



Teopema cnoxeHusi BepoATHOCTEW. TeopemMa YMHOXKEHHS BEPOATHOCTEM.
dopMmyJsia MOJHOM BeEpPOATHOCTU. BepostHoctn rtunore3. ®opmyna baieca.
[TocnenoBaTenbHOCTh HE3aBUCUMBIX HCcbITaHUN. Cxema bepHyiun.

Tema 11. Cayuaiinbie BeJJHYHHBI

JIuCcKpeTHbIE W HENPEPBIBHBIE CIy4YalHbIE BEJIWYMHBL. P pacnpenencHusl.
@yHKIMS pacnpenesieHus. [I1oTHOCTh BEpOSTHOCTH.

3aKOHBI paclpeAesIeHHs] CIyYalHbIX BEJIUYHH, YHCIOBBIE XapaKTEPUCTUKU. 3aKOH
oonpmnx yucen. LlenrpanbHas npenenpHas Teopema JlsmyHoBa.

Cucrembl caydaitHbIx BenuduH. CoBMecTHast (QyHKIUS pacipeieIeHHs.
CoBMecTHasl INIOTHOCTh pacipeiesieHusl. 3aBUCUMBbIE U HE3aBUCHUMBIE CIIyYailHbIe
BenuuuHBL. Koppensinonueiii MoMeHT cuctembl CB, K03 GUIIMEHT KOPPEIISIHH.

Tema 12. DiieMeHTBI MATEMATHYECKON CTATHCTUKHU

Cratuctuueckue  MeToAbl  OOpabOTKM  DKCIEPUMEHTAJbHBIX  JIAHHBIX.
['enepasibHass M BBIOOPOYHAs COBOKYMHOCTH. CTaTUCTHUYECKOE pacIpeieieHne
BbIOOPKHU. DMnupudeckas GyHKIus pacnpeneiaeHus. [lonuron u rucrorpamma.

CrarucTrueckre OLEHKM [apaMeTpoB pacnpefencHus. TodedHble OLCHKU
HEU3BECTHBIX I1ApaMETPOB pPACHpPEEICHUs CIyYalHbIX BEIWYMH. VIHTEpBaibHBIC
OLICHKM HEW3BECTHBIX IapaMETPOB PACIPEICIICHUS CIydalHbIX BEIWYUH. TOYHOCTH
OLICHKH, JOBEpUTEIbHAsI BEPOSTHOCTh, JOBEPUTENbHBIA HMHTEpBal. MHTEepBaibHbIC
OLICHKM HEHM3BECTHBIX MapaMEeTPOB  pACIPENCICHHUS  CIAy4YalWHbIX  BEJIUYMH.
Pacnpenenenne Cteronenta. Pactipenenenne Xu-kpagpar.

Craructuueckas npoBepka runore3. Kpurepuii cornacug. Omuoku 1-ro u 2-ro
pona. Kpurepuit Xu-kBagpat Ilupcona.

5.4 TlpakTuyeckue 3aHATUSA (CEMUHAPDHI)

Howmep Temsl . Tpyno-
e — TemMarnka MpakTUYECKUX 3aHATUN (CEMUHAPOB) €MKOCTb
(dacwl)
1 cemecTp
1 [IpakTueckoe 3ansatue 1. JlencTBrus HaJ MaTPULIAMH. 2
Brruncnenue onpenenuTeneii BTOporo U TPETbETro
MOPSIIKOB
| [Ipaktrueckoe 3anstre 2. Beraucienue onpeneauTes 2
n-ro nopsaka. Haxoxienre oOpaTHON MaTPHUIIbI
| [Ipaktrueckoe 3anstue 3. Pemenue CJIAY maTpudnbiM 2
METOJIOM
1 [IpakTuueckoe 3anstue 4. Pemenue CJIAY merogom 2
Kpamepa
[TpakTueckoe 3anstue 5. Panr marpunibl. Meron "aycca 2
[IpakTdeckoe 3ansitue 6. Pemenre oqHOpoiHOM 2
CUCTEMBI aNITeOpandeCKUX YPaBHEHHM

10



2 [TpakTuueckoe 3anstue 7. JInHeHHbIE onepauy Hajl 2
BekTOopaMu. CKalsipHOE POU3BEIECHUE BEKTOPOB

2 [Ipaktruueckoe 3ansTue 8. BekTopHoe npousBeeHNe 2
BEKTOPOB

2 [TpakTrueckoe 3ansaTue 9. CMmenaHHOe MPOU3BeEICHNE 2
BEKTOPOB

3 [TpakTrueckoe 3ausatue 10. YpaBueHus npsmMoil Ha 2
IJIOCKOCTH

3 [Ipaktuueckoe 3anstre 11. BzanmHoe pacnosioxxeHue 2
PSIMBIX, TOYKHU U MPSIMOM Ha TUIOCKOCTHU
[Ipaktruueckoe 3anstue 12. Kpusbie BTOporo nopsijaka 2
[TpakTrueckoe 3austue 13. [IpuBeaeHne ypaBHeHUN K 2
KAaHOHUYECKOMY BUIY

3 [Ipaktrnueckoe 3anstre 14, YpaBHEHHS IIIOCKOCTU U 2
IIPSIMOM B POCTPAHCTBE

Hroro 3a 1 cemectp 28
2 ceMecTp

4 [TpakTrueckoe 3ansatue 15. Beruncnenue npeaenon 2
¢yHkun. PackpbiTiie HeonpeaeIeHHOCTEeN {%} U {2}

4 [TpakTruaeckoe 3austue 16. Beruncnenue npeaenon 2
¢ynkuuu. [lepBblil 3aMeyaTenbHbIN Ipeaen. Bropoi
3aMevaTeNbHbIN Mpeel

4 [TpakTrueckoe 3ansatue 17. Beruncienue npeaenon 2
(GYHKIHUU C UCTIOJIH30BAHUEM SKBUBAJICHTHBIX
OECKOHEYHO MaJIbIX

4 [Ipaktuueckoe 3anstue 18. MccnenoBanue GyHKIIUMA Ha 2
HenpepbIBHOCTh. TOUYKM pa3pbiBa GyHKIUU

5 [Tpaktrnueckoe 3anstre 19. Berancnenue npon3BoIHBIX 2
(GyHKUIHUU OAHOW MEPEMEHHOM C UCTIOIb30BaHUEM
TaOIUIbI TPOU3BOHBIX U MPaBUI AU(PHEpEHIIMPOBAHUS.
Juddepenunan hpynkuuu

5 [Tpaktuueckoe 3anstue 20. Jlorapudmuueckoe 2
muddepennupoBanue. YpaBHEHUS KacaTeIbHON U
HOpPMAJIU K KPUBOU

5 [Tpaktruueckoe 3anstue 21. luddepennmpoBanue 2
HESBHBIX QYHKIUN U QYyHKIIHUNA, 32 TaHHBIX
napameTpuyecku. BerunciaeHue npou3BOIHBIX BHICIINX
nopsiakoB. [Ipasuno Jlonurasns

5 [Ipaktuueckoe 3anstue 22. MccnenoBanue GyHKIUH U 2
MOCTPOCHHE ee Trpaduka

6 [Ipaktrueckoe 3anstre 23. HeonpeaeneHHbli HHTErpal. 2

HenocpencrtseHHoe nHterpupoBanre. Meto1 3aMeHbI
MIEPEMEHHOU

11



6 [Ipaktuueckoe 3anstue 24. Metoj noaBeieHUs MO 3HAK 2
nuddepenana

6 [Ipaktuueckoe 3anstue 25. IHTerpupoBaHue 1o 4acTsm 2

6 [Ipaktuueckoe 3anstue 26. InTerpupoBanue 2
palMoHaIbHBIX Tpo0Oeit

6 [TpakTrueckoe 3austue 27, 28. UnterpupoBanue 4
WPPAMOHATBHBIX U TPUTOHOMETPUUICCKUX (QYHKITUN

6 [TpakTrueckoe 3austue 29. ®opmyna HeioToHa- 2
JleitOHMIIA 17151 BBIYKMCIICHUSI ONIPE/ICIIEHHOTO HHTErpara.

6 [Ipaktuueckoe 3anstue 30. 'eomeTpuueckue 2
MPUIOKEHUS ONPEJICTICHHOT0 MHTETpaJia

6 [Ipaktruueckoe 3anstre 31. HecoOcTBeHHbIE MHTETPAIbI 2
1-ro pona

6 [TpakTrueckoe 3austue 32. HecobcTBeHHBIE MHTETPAJIBI 2
2-To0 pona

Nroro 3a 2 cemectp 36
3 cemecTp

7 [TpakTtrueckoe 3ansTre 33. HaxoxkaeHne 4acTHBIX 2
MIPOM3BOIHBIX MIEPBOTO MOPSAKA U MOJTHOTO
muddepennnana GyHKIUUA TBYX MEPEMEHHBIX

7 [Ipaktrueckoe 3anstue 34. DkcTpeMyMbl (PYHKIIUHU IBYX 2
NePeMEHHBIX

7 [TpakTudeckoe 3ansTue 35. BerauciaeHne 1BOMHBIX 2
WHTETPAJIOB B JCKAPTOBBIX KOOPMHATAX

7 [TpakTrdaeckoe 3austue 36. M3smeHeHne mopsaka 2
WHTETPUPOBAHUS.

8 [Tpaktrueckoe 3ansatue 37. KoMruiekcHbIe Yucia, 2
NEeNCTBUS ¢ HUMHU. Pelenue anredbpandyeckux ypaBHEHUN
C KOMIUIEKCHBIMU KOPHSIMU

8 [Tpaktuueckoe 3anstue 38, 39. /1Y 1-ro nmopsiaka c 4
pa3lieICHHBIMU U Pa3JICTSIOMIMMHUCS IEPEMEHHBIMHU.
Onnopoxausie J1Y. Jluneitnbie 1Y 1-ro nopsaka.
Ypasuenus bepuymu. 1Y B nonueix quddepenimanax

8 [TpakTrueckoe 3austue 40. /Y 2-ro nopsaka, 2
JIOITyCKaromme noumkenue nopsiaka. JIOAY ¢
NOCTOSIHHBIMU KO3 pUIIIeHTaMu

8 [IpakTuueckoe 3anstue 41, 42. JIHJIY ¢ nocToSHHBIMU 4
koddpurmenTammu

9 [TpakTraeckoe 3ansatue 43. McciaegoBanue Ha 2
CXOJMMOCTH 3HAKOIOJIOKUTEITHHBIX YHCIOBBIX PSIOB

9 [TpakTtuueckoe 3anstue 44. VccienoBanue Ha 2
CXOMMOCTh 3HAKOTIEPEMEHHBIX PsIIoB. AOCONIOTHAS U
YCIJIOBHAsI CXOJAMMOCTb

9 ITpakTueckoe 3anstue 45. McciaegoBanue Ha 2

12



CXOOANMOCTDb CTCIICHHBIX PAJOB. I/IHTepBaJI CXOOJUMOCTH
CTCIICHHOT'O psaa

[TpakTuueckoe 3ansTue 46. Paznoxenue QyHKIIUM B
CTETICHHBIC PSIBI

Uroro 3a 3 cemectp

28

4 cemectp

10

[Ipaktruueckoe 3anstue 47. Onepanuu KOMOMHATOPUKHU

\®]

10

[TpakTudeckoe 3anstue 48, 49. Knaccuueckoe u
TCOMETPUICCKOE OINPECIICHHE BEPOSTHOCTH.
['mnepreomeTpudeckast popmyna.

10

[TpakTrueckoe 3ausatue 50. TeopeMsl crnoxxeHus u
YMHOXEHHUsI BEPOSITHOCTEN. POpMyIa OJTHOU
BeposiTHOCTH U (hopmyna baiieca

10

[IpakTueckoe 3anstue S1. [locnenoBarenbHOCTD
HE3aBUCUMBIX UCIbITaHUH, popMmyna bepHymiu,
CJICICTBUS.

10

[Tpaktuueckoe 3anstue 52. [Ipenenpubie cnydau
dbopmynsl bepuymu: 3akon Myaspa-Jlamnaca, popmyia
Ilyaccona

11

[Ipaktuueckoe 3anstue 53, 54. Ciy4aiiHble BEIIMYUHBI.
Psin pactipenenenus, GyHKIUS pacpeaencHus,
IJIOTHOCTh BEPOSITHOCTEN. YHCIIOBBIE XapaKTEPUCTHKH.

11

[TpakTrdeckoe 3ausTue 55, 56. 3aKOHBI pacmpeeICHUs
CJIy4allHbIX BEJTMYHH.

11

[Ipaktruueckoe 3ansTe 57, 58. CucTeMbl CIIydaiHbIX
BEJIMYHMH, YNCIIOBBIC XapaKTEPUCTUKHU JIByMEPHBIX
CIIYYaHBIX BEJITMYHMH

12

[IpakTraeckoe 3ansaTue 59. CTaTUCTHYECKUE METOIbI
00pabOTKH SKCIIEPUMEHTAIBHBIX JIAHHBIX: MOCTPOCHUE
BapHAIMOHHOTO Psifia, MOJIMTOHA, TUCTOTPAMMBI,
AMIIMPUYECKON PYHKIMU pacnpeneneHusi. BeioopouHbie
MOMEHTBI.

12

[Tpaktrueckoe 3anstue 60. ToueuHble OIEHKH
HEW3BECTHBIX NTAPAMETPOB PACTIPEICICHUS CITydaiiHbIX
BeJTWYMH. METO MOMEHTOB U METO HAanOOJIBIIIETO
paBIoNoa00us

12

[IpakTrdeckoe 3anstue 61. MiaTepBaibHBIC OICHKU
HEU3BECTHBIX NTAPAMETPOB PACIIPEICTCHUS CITyJailHBIX
BEJINYNH

12

[Ipaktuueckoe 3anstue 62. [IpoBepka cTraTuCTUYECKHUX
runiores. IloHsaTe Kpurepus coriiacus, KpUTepun
IIupcona

12

[IpakTudeckoe 3anstue 63, 64. BoinoaHeHHE U 3a1IUTa
pacueTHO-TpaduyIecKoi paboThl « DJIEMEHTHI

13



‘ MaTEMaTUYECKOM CTaTUCTUKH)

Uroro 3a 4 cemectp

36

Htoro mo gucuuiuivae

128

5.5 JIabopaTopHBbIi NPAKTUKYM

JlaGopaTopHbIil MPaKTUKYM Y4EOHBIM IJIAHOM T10 AUCLHUIUIMHE HE IPETyCMOTpPEH.

5.6 CamocrosiTesibHast padoTa

Howmep Tembl
JUCIUTUTUHBI

Buasl camocTosTenbHOM pabOThI

Tpyno-
EeMKOCTb
(dacer)

1 cemecTp

1. M3yuyeHue TeMbl NUCUUIUIMHBI, COCTABICHUE KOHCIIEKTa
II0 BONPOCaM: TeOpeMa pPA3JOKEHUsS OINPEACIIUTEN,
BbIUMCJIEHHE ompeaenuTens N-ro mnopsanka. lIpopabotka
yuyeOHOro MaTepuaia IO KOHCHEKTy, Yy4YyeOHOH W
Metoauyeckoi nmureparype [1, 3, 6].

2. IlonroToBKa K YCTHOMY OIPOCY H IPOBEPOUYHBIM
paboram Ha JEHCTBUS HAJ MaTpULIaMH, BBIYHMCIICHHE
onpenennurens 4-ro nopsaka.

1. 3yueHne TeMbl AUCIUILUIMHBI, COCTABJICHUE KOHCIIEKTa
no BompocaM: (yHIaMeHTaldbHas CHUCTEMa PEIICHUH,
O0azucHble M CBOOOJHBIE  HEU3BECTHBIC;  PEIICHUE
OJTHOPOJTHOM ~ CHUCTEMBbl  JIMHEWHBIX  anreOpandecKux
ypaBHeHuii. IIpopaboTrka yueOHOro MaTepuayia IO
KOHCIIEKTY, yueOHOH 1 MeToaruecKoi aureparype [1, 3, 6].
2. IlogroToBka K YCTHOMY OMNpPOCY H TMPOBEPOUYHBIM
paboTaM 10 PENICHUI0 CUCTEM JIMHEWHBIX YPAaBHEHUH.

1. I3yueHnue TeMbl AUCUUILIIMHBI, COCTABICHHE KOHCIIEKTa
0  BONpOCaM: JIMHEWHAsT  3aBUCUMOCTb  BEKTOPOB,
pasnoxkeHre BekTopa no 6Oasucy. [IpopaboTka yueOHOrO
MaTepuana IO KOHCIEKTY, Y4eOHOW U METOJUYECKON
auteparype [1, 3, 6].

2. IlonroToBka K YCTHOMY OIPOCY H  IPOBEPOUYHBIM
paboTamM MO MPHIOKEHUSIM CKaJsPHOrO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BECHHUI BEKTOPOB.

12

1. 3ydenne TeMbl JUCITUTUIMHBI, COCTABJICHHE KOHCIICKTA
10 BOMPOCAaM: BUJIbI 3aJaHUSI YPABHECHHSI IPSIMOU JIMHUU HA
MJIOCKOCTH, B3AUMHOE PACIIOIOKEHUE TIPSIMBIX U TOUEK Ha
MJIOCKOCTH; OCHOBHBIE IMTAPAMETPhI KPUBBIX BTOPOTO
TIOpsIJIKa, IMapajuIeIbHBIN TIEPEHOC CUCTEMbI KOOPAMHAT.
IIpopaboTka yueOHOro MaTepuaia o KOHCIEKTY, y4eOHOM

10

14



U MeToau4deckoi mureparype [1, 3, 6].
2. TToaroToBKa K YCTHOMY OIPOCY U TPOBEPOYHBIM
paboTaM 1Mo aHATUTUIECKON T€OMETPHH.

Wroro 3a 1 cemecTp

34

2 ceMecTp

1. I3yueHue TeMbl TUCIUIUIHHBI, COCTaBICHUE KOHCIICKTA
10 BOMpOocaM: OECKOHEYHO MaJjibie (DYHKITMH, CPABHCHHE
O0ECKOHEYHO MaJTbIX (DYHKIIHMH, HAX0XKJICHUE MPEICIIOB C
IIOMOIIIbIO SKBUBAJICHTHBIX OSCKOHEYHO MalibIX [1, 3, 6].
[TpopaboTka ydeOHOro MaTepualia o KOHCIIEKTY, yu4eOHO
¥ METOJIMYECKOH JIUTepaType.

2. [ToAroToBKa K yCTHOMY OIPOCY M MPOBEPOYHBIM
paboTaM Mo HAXOXKJICHHIO MPEIEIIOB M UCCIICOBAHUIO
(YHKIIMM Ha HENPEPBIBHOCTb.

1. I3ydyeHune Tembl TUCUUIUIMHBI, COCTaBICHUE KOHCIIEKTA
0  BONpOCaM:  MPOM3BOAHAS  CIOXHOM  (PyHKUUH,
mugdepeHurpoBaHue GyHKUHH, 3aIaHHBIX
napamMeTpuuecku M HesBHO; AuddepeHuman (QyHKUIUH,
npumeHeHue  auddepeHunana K OPUOJIMKEHHBIM
BbrunciieHusM. [IpopaboTka ywyeOHOro Marepuana 1o
KOHCIICKTY, y4eOHOU U MeToaudeckol ureparype [1, 3, 6].
2. IlonroroBka K YCTHOMY OIpOCY M IPOBEPOUYHBIM
paboram Ha guddepeHuupoBanue GYHKIUA  OJHOU
TIEPEMEHHOU.

1. I3yueHnue TeMbl AUCLUUILUIMHBI, COCTaBICHUE KOHCIIEKTa
[0 BOIIPOCAM: HaXO0XKJIEHUE DKCTPEMYMOB, TOUEK Iepernda
u acuMnroT ¢yHkuuu. Teopembl o AuddepeHunpyemMbx
¢bynkuusx (teopembl @epma, Posmns, Jlarpamxka, Komm),
reoMeTpudeckuii cMmbici TeopeM. l[IpopaboTka ydeOHOTO
Marepuana MO KOHCIEKTY, Y4YeOHOW M METOJUYECKON
autepatype [1, 3, 6].

2. [ToaroToBKa K yCTHOMY OIPOCY W MPOBEPOUYHOM paboTe
Ha riccaeoBanre QyHKIUN U TOCTPOEHHE ee rpaduKa.

1. U3ydeHue TeMbl TUCIMILIMHBI, COCTABICHHUE KOHCIIEKTA
IO BONPOCAaM: HHTETPHPOBAHHUE HPPALUOHAIBHBIX |
TPUTOHOMETPHUYECKUX BBIPAKECHUH, HaXOKICHUE
nepBOOOpa3HOl €  MOMOIIBIO  TPUTOHOMETPUUYECKOM
noactaHoBku. [IpopaboTka yueOHOro Marepuana 1o
KOHCIICKTY, y4eOHO# 1 MeToanueckoi ureparype [1, 4, 6].
2. IlonroToBKa K YCTHOMY OIPOCY H IPOBEPOUYHBIM
paboTaM MO  HEONpeAeNeHHBIM, OIpEACTCHHBIM U
HECOOCTBEHHBIM MHTETPAJIAM.

Uroro 3a 2 cemectp

18

3 cemecTp

15



1. I3yueHnue TeMbl NUCUMUIUIMHBI, COCTaBICHHE KOHCIIEKTa
[0 BONpPOCaM: TEOMETPUYECKOE IMPE/ICTAaBICHHE OOJIACTH
OTIpeICTICHUS byHKITIH TIBYX MIEPEMEHHBIX,
nuddepeHupoBaHie  CIOKHOM (YHKIIMM HECKOJIbKHUX
NEpPEeMEHHBIX M (DYHKIWH, 3a1aHHBIX HesiBHO. [IpopaboTka
yueOHOro MaTepuaia MO0 KOHCIEKTy, Yy4eOHOW W
MeToamdeckoi ureparype [1, 4, 6].

2. IlonrotoBka K YCTHOMY OIPOCY M IPOBEPOUYHBIM
paboTaM 1O HaXOXJIEHUIO YAaCTHBIX MPOU3BOJIHBIX H
HKCTPEMYMOB (DYHKITUHU ABYX MEPEMEHHBIX.

1. 3ydenne Tembl TUCIUILIMHBI, COCTaBICHUE KOHCITEKTa
[0 BOMpOCaM:. HW3MEHEHHE TIOpSAKAa HWHTCTPUPOBAHUS B
JIBOMHBIX WHTETpasIax, MEePEeXo/l OT IEKAPTOBBIX KOOPIUHAT
K mnonsapaeM. [IpopaboTka ydeOHOTO MaTepuana IO
KOHCIIEKTY, y4eOHO# 1 MeToarueckoi aureparype [1, 4, 6].
2. [ToaroToBka K yCTHOMY OIPOCY U MPOBEPOUYHOM paboTe
10 JIBOMHBIM UHTErpajam.

10

1. I3yuenue TeMbl AUCUMUIUIMHBI, COCTaBICHHE KOHCIIEKTa
no Bompocam: Tpu (GOPMBI  KOMIUIEKCHOTO — YHCIIA,
BO3BEJICHUE B CTECTICHb W W3BJIICUCHUE KOPHS N-OW CTENCHH
U3 KOMIUIEKCHOTO YHWCJIa B TPUTOHOMETPUYECKOW (opMme.
[IpopaboTka yuyeOHOTO MaTepuasna Mo KOHCIEKTY, Y4eOHOM
U MeToIn4eckoi muteparype [1, 4, 6].

2. [TonroroBka K yCTHOMY OIpPOCY U MPOBEPOUYHOM pabdoTe
Ha JICHCTBUS C KOMIUIEKCHBIMU YHCIAMH U pELIEHUE
YpaBHEHUHN C KOMIIEKCHBIMU KOPHSIMHU.

1. I3yueHnue TeMbl AUCLUUIUIMHBI, COCTaBICHHE KOHCIIEKTa
[0 BONpPOCAaM: OCHOBHBIE THUIIBI U METOABI pemeHus Y
IIEpBOro0 mopsAnka, pemeHue JIY BbICIIMX IOPSIKOB,
npaBuwio Haxoxzaenus pemenus JIOHAY. Ilpopabotka
y4eOHOro Marepuajia IO KOHCHEKTy, Y4YeOHOW u
MeToandeckoi ureparype [1, 4, 6].

2. IlonroToBKka K YCTHOMY OIPOCY H IPOBEPOUYHBIM
pabotam Ha penienue V.

14

1. I3ydenne Tembl TUCHUIUIMHBI, COCTaBICHUE KOHCIIEKTa
M0 BOIPOCAM: TPU3HAKUA CXOJUMOCTH YHUCJIOBBIX PSI/IOB,
pasnokeHue PyHKIUN B CTENIEHHBIE PSJIbI, pAabl Teiinopa u
Maknopena,  OpPUMEHEHHE  CTENEHHBIX  PAJOB K
NpUOIMKEHHBIM  BBIYUCICHHUSIM. [IpopaboTka yueGHOTO
MaTepuaia IO KOHCIEKTy, Y4YeOHOW U METOAUYECKOMN
autepatype [1, 4, 6].

2. ITogroToBka K YCTHOMY OMNPOCYy H IPOBEPOYHBIM
paboTam MO HMCCIEIOBAaHUIO HAa CXOJWMOCTHh YHCIIOBBIX U
CTCTICHHBIX PSIJIOB.

21

16



Uroro 3a 3 cemectp 57

4 cemecTp

1. 3ydenne TeMbl TUCIUILIMHBI, COCTaBJICHUE KOHCIIEKTA
mo BompocaM: anredpa COOBITHI, aKCHOMBI TEOPHH
BEPOSITHOCTEH, TMPOCTPAHCTBO DJIEMEHTAPHBIX COOBITHH.
[IpopaboTka y4eOHOTO MaTepuaia 1Mo KOHCIEKTY, yIeOHOH
¥ METOJIMYECKOH muTeparype [2, 5].

2. IlogroToBKa K YCTHOMY OMNpPOCY € IMPOBEPOUYHBIM
paboTaM Ha KOMOMHATOPHUKY M HAaXOXKJICHHE BEPOSITHOCTH
COOBITHSI.

10 16

1. I3yueHnue Tembl JAUCLUUIUIMHBI, COCTABICHHE KOHCIEKTa
[0 BOMNpOCAM: 3aKOH OOJBIIMX YHCEN, LEHTpajIbHas
npejeibHas TEOpeMa, CHUCTEMBbl CIy4YallHbIX BEJIMYMH,
coBMeCTHass  (QYHKIUS  pacupelielieHHus, COBMECTHas
IVIOTHOCTh ~ PACHpENENCHUs,  YCIOBHBbIE  IUJIOTHOCTH
11 pacrnpeiesieHus1, YUCIOBbIE XapaKTEPUCTUKH, KOIPPULIUEHT 16
koppemsiuuu.  [IpopaboTka y4yeOHOro Marepuana IO
KOHCIICKTY, y4eOHOW U METOMYeCKOM uteparype [2, 5].

2. IlonroToBKka K YCTHOMY OIPOCY H IPOBEPOUYHBIM
paboTaM Ha HaxOXJIEHUE 3aKOHOB pacCIpeielieHus U
YHCJIOBBIX XapPaKTEPUCTUK CIyYailHbIX BEJIMYMH.

1. 3ydyenune Tembl TUCHUIUIMHBI, COCTaBJICHUE KOHCIEKTa
0 BOMpPOCaM: CTAaTUCTUYECKHE METOABbl 00pabOTKU
DKCIIEPUMEHTAJbHBIX JaHHBIX. [IpopaboTka ydeOHOTO
Marepuana IO KOHCIEKTY, Y4eOHOW M METOJUYECKOMN
auteparype [2, 5, 7].

2. ITogroToBKka K YCTHOMY OIIPOCY H  BBITIOJIHCHHUIO
pacueTHO-TpapuyecKou paboThI «JEeMEeHTBI
MaTEMaTHYECKON CTAaTUCTUKI.

12 22

Uroro 3a 4 cemectp 54

HWrtoro nmo gucuurinae 163

5.7 KypcoBbie padoThbl.
KypcoBsie paboThI (IpOEKTHI) y4EOHBIM TIJIAHOM HE MTPEAYCMOTPEHBI

6 YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 00ecrieueHre JUCHUIINHbI

a) OCHOBHas JJUTEpaTypa:

1 lMucbmennbii, . T. KoHcniekT nekuuii mo BBICHIEH MaTeMaTHKE: MOJIHBIN
kype [Tekct] / A.T. ITucemennsiii. — 11-e uzn. — M.: Aipuc-mipecc, 2013. — 608 ¢. —
ISBN 978-5-8112-4867-7 (128 7x3.).

2 llucbmennbiid, JI.T. KoHcrekT Jekmuii 1o  TEOpuM  BEPOATHOCTEH,
MaTeMaTUYeCKOW CTaTUCTUKE U Ciy4ailHeiM Tmporeccam [Tekcr]: VYueOnoe
noco6ue. / JI.T. ITucemennsrii. — M.: Alipuc-nipecc, 2010. — 288 c. (60 »k3.)
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3 Manko, I[1.E. Briciias matematuka B ynpaXHEHHUSIX W 3afadax. B 2-x 4. U. 1
[Tekcr]: YueOnoe mocobue s By3oB/IL.E. Jlanko u ap. — M.: Onukc, 2012. —
368 c. —ISBN 978-5-488-02448-9 (32 »x3.)

4 Jlanko, I1.E. Beiciias maTeMaTtrika B yIpaXHeHHMSIX M 3ajadax. B 2-x 4. Y. 2
[Texcr]: YueOnoe mocobue s By3oB/IL.E. Jlanko u ap. — M.: Onukc, 2012. —
448 c. (14 »k3.)

5 I'mypman, B.E. PykoBoCcTBO K pelIeHHUIO 3a7ad M0 TEOPUH BEPOSTHOCTEH U

MaTemaTHueckoi cratuctuke [Tekct]: YuebHoe mocobue /B.E. 'mypman.— M.:
FOpaiir, 2011. — 404 ¢. —-ISBN 978-5-9916-1266-1 (35 3k3.)

0) IONOJIHUTENbHAS TUTEpATypa

6 PonnonoBa, B.A. OcHOBBI JHHEHHON anreOpbl. AHAIUTUYECKAs T€OMETPHSI.
Beenenne B MareMartwdeckuid aHamu3  [Tekct]: TekcTel  nexkmui s
By30B / B.A. Ponmuonosa, B.b. Opnos, E.B. Mockanesa — CI16: I'VIT'A, 2016, — 121 c.
(34 2x3.)

7 Tlonauckuii, B.A. Marematuka [ TekcT]: MeTtoandeckue ykazaHus 110

U3YUYEHUIO pazfiena « DJIEMEHThl MaTeMaTu4eckoil ctatuctukuy / B.A.TlonsHckui,
E.B. Mockanesa — CI16: I'YT'A, 2018, — 48 ¢ (270 7k3.)

B) IEpe4YeHb pecypcoB HHGPOPMAIMOHHO-TEIIEKOMMYHUKAIIUOHHON  CeTH
«HTEepHET

8 OnexTtpoHHass OumbOnmoreka HayuHblx nyOnukamuii  «eLIBRARY.RU»
[DnexTpoHHBIN pecypc]| — Pexxum noctyma: http://elibrary.ru/, cBo6oaHbIH

9 DneKTpPOHHO-OMOINOTEUHAs CHCTeMa HM3MaTenbCcTBa «JIaHb» [DIEeKTpOHHBIHA
pecypc] — Pexxum nocryma: URL:http://e.lanbook.com/, cBoGotHbIIH

7 MartepuajibHO-TeXHHYECKOEe o0ecnedeHue T CIUIIMHBI (MOLYJIA)

Jlnst obecrieuennss oOpa3oBaTEIBLHOTO IpoIecca MaTEPHAIbHO-TEXHUUYECKUMHU
pecypcamMu  UCIOJIb3yeTcs aynutopust  Ne 411, obGopynoBannas MOK
(MyIbTUMEIUWAHBIN ~ OOy4aromuidi  KOMIUIEKC) -  KOMIIBIOTEp,  MPOEKTOD,
WHTEpPAaKTUBHAS J0CKa

Matepuanbl INTERNET, mynbTuMeauitabie Kypchbl, 0(pOpMIIEHHBIE C TTOMOIIBIO
Microsoft Power Point, wucnonb3yrTCs TpU NPOBEACHUU JIEKIIMOHHBIX U
MIPAKTUYECKUX 3AHATHUU.

HanmenoBanue OcHalleHHOCTh
CTeUATbHBIX CTIeIaTIbHBIX
. . IIepeuenn
HaumenoBanue MOMEIICHUHN U MOMEIIECHUN
N . JIMIEH3HOHHOTO
JMCIUTLTHHBI NOMEIICHUH JUIs NOMEIICHUH IS
N . POrpPaMMHOTO
CaMOCTOSITENILHONH | CaMOCTOSITEIbHON
o0ecrieueHus
paboThI paboThI
Beicras Aynauropust 411 Komrutekr yaebnoit | Microsoft Windows 7
MaTeMaTHKa MeOenu: mapThl U Professional
CTYIIbSI Microsoft Windows
(Bmectumocth: 26 | Office Professional
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nocagounbix Mect) | Plus 2007
MOK Acrobat Professional 9
(mynsTumenuitaeii | Windows
oOyJaromuit International
KOMILIEKC) - Kaspersky Anti-Virus
KOMITBIOTED, Suite s
MIPOEKTOP, WKS u FS
MHTEpPaKTHUBHAS Konsi- SWOT
JIOCKa ANALYSIS

Konsi - FOREXSAL

8 O0pa3oBaresibHbIC M HHPOPMALIMOHHBIE TEXHOJIOTHH

B pamkax u3ydeHHs TUCHUILIAHBI «MaTeMaTHKa» HCIOJIB3YIOTCS CICAYOIIHE
oOpa3oBaTeIbHbIC TCXHOJIOTUU: JICKIIMH, NMPAKTHUYCCKUE 3aHITHS, CaMOCTOSTCIIbHAS
paboTa CTYJICHTOB.

TpamunmoHHass JEKIHUS COCTaBISICT OCHOBY TEOPETHYECKOrO0 OOydYeHHsS B
paMKax JUCHUIUIMHBI ¥ HaIpaBieHa Ha CHUCTEMaTU3HPOBAHHOE H3IIOKCHHE
GyHIaMEHTAIBHBIX OCHOB HAy4YHBIX 3HaHWWA. Ha JeKnuu KOHIEHTPUpPYETCS
BHUMaHHE OOYYalomuXxCcsi Ha HamOoJiee BaXKHBIX BOIPOCAX M3YYaeMOU TEMHI,
CTUMYJIUPYETCS MX aKTHBHAsI TO3HABATeIbHAs NEATCILHOCTh. BeIymmM METoIoM B
JICKIIMA BBICTYNAET YCTHOE M3JIOKCHHWE TMpernoaaBaTesieM y4eOHOro Marepuala,
KOTOpOE codeTaeTcsi ¢ mcmoib3oBanueM cpeabl PowerPoint, Word, Excel ¢ nensio
pacipeHusi 00pa3oBaTeIbHOTO HH(POPMAIIMOHHOTO TIOJISI, TOBBIIMICHUS CKOPOCTH
o0paboTku W mepenaur HHPOpMAIUU, OOecleueHus ya00CcTBa MpeoOpa3oOBaHUS H
CTPYKTYypHUpOBaHUS HHPOpMAIUH 111 TpaHCHOpMAIIUU €€ B 3HAHHE.

[IpakTH4ecKkue 3aHATHS 110 JUCITUILINHE TPOBOASATCSA B COOTBETCTBUHU C YUCOHO-
TEeMATUYECKUM IUIAHOM I10 OTIEIbHBIM TpymmaMm. Llenb mpakTHYecKuX 3aHSATHH —
3aKpEeNUTh TCOPETUYCCKUE 3HAHUS, MOJYyYCHHBIE OOYJalONUMHUCS Ha JICKIUAX U B
pe3ynbTaTe  CaMOCTOSITCIIBHOTO  HW3YYCHHS  COOTBETCTBYIONIMX  pa3JeiioB
PEKOMEHTyeMOMU JINTepPaTyphl, a TAKKe MPUOOPECTH MPAKTUICCKUE HABBIKH PEIICHHSI
3amay. [IpakTrueckoe 3aHATHE MpeAHA3HAYEHO A Oojiee TIIyOOKOTO OCBOCHHS W
aHaHM3a TeM, H3y4aeMbIX B paMKaX TAaHHON JUCIMIUIAHEI.

[maBHOW 1ENMBI0 MPAKTHYECKOTO 3aHATHS  SBISETCS WHIWBHIyabHA,
MpakTU4ecKasi paboTa KaXKJI0ro o0ydaromierocs, HarnpaBjieHHas Ha (GOPMUPOBAHUE Y
HEro KOMITCTCHITNH, OMPEIeICHHBIX B paMKaX JUCIHUIUIMHBI « BeIcIIas MaTeMaTuka.

CamocTtosiTenbHass paboTa CTyJIeHTa SBISETCS COCTABHOW YacThIO y4eOHOM
paboTel. Ee ocHOBHOW 11e/bI0 sBIISICTCS (DOPMUPOBAHNE HABBIKA CaMOCTOSTEIIBHOTO
NPUOOPETEHUST 3HAHMK 10 HEKOTOPBIM BOIpPOCAaM TEOPETHYECKOTO  Kypca,
3aKperieHne W yIrIyOJieHWe TOJYy4YeHHBIX 3HAHWH, OTpabOTKa HABHIKOB
HCIIOJB30BAaHUS MaTEMaTHUYCCKUX METOJOB JUIS PCIICHHWS IPHUKIAIHBIX |
MPaKTUYECKUX  3a7mad,  CaMOCTOsTENbHAas  paboTa  CcO  CIPaBOYHUKAMH,
MEPUOTNISCKUMH HM3AAHUSAMU W HAyYHO-TIOMYJISIPHOM JIUTEPaTypor, B TOM YHCIIC
HaXOJIAITUMUCS B TII00ATBHBIX KOMITBIOTEPHBIX CETSIX.
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9 ®oHA OLEHOYHBIX CPEACTB /I NPOBEACHHS TeKYILIero KOHTPOJIA
yCIeBaeMOCTH M  IPOMEKYTOYHOM AaTTeCTANMH 10 MTOraM OCBOCHHUS
JAUCHHUILIMHBI

YpoBeHb M KayecTBO 3HAHUU OOYYAIOUIMXCS OLIEHHMBAETCS IO PE3yJbTaTam
TEKYLIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOUHOM arTecTallud IO HWTOTraM
OCBOCHMSI TUCUUIUIMHBI B BUJIE 3a4eTa (B MEPBOM CEMECTPE) U dK3aMeHa (BO BTOPOM
CEMECTPE).

@oH/I OIIEHOYHBIX CPEJCTB AUCHUILIMHBI «MaTeMaTuka» BKJIIOYAET: YCTHBIC
OMPOCHI, UHANBUIyaIbHbIE 33/IaHMUS.

Y CTHBIN ONPOC MPOBOJUTCS HA MPAKTUYECKUX 3aHATUSAX B TeueHue He Oonee 10
MUHYT C LIEJIbI0O KOHTPOJSI YCBOEHHUS TEOPETUUYECKOTO Marepuala, M3JiaraeMoro Ha
neknud. [lepedeHb BOMPOCOB ONpenessseTCss YPOBHEM MOATOTOBKY yIeOHOM TPYIIIIHI,
a Tak)Ke UHJIMBUIYAIbHBIMU OCOOCHHOCTIMH oOy4daronuxcs. KoHTposib BBIIOTHEHUS
3aJlaHus, BBIJIABAEMOTO HA CAMOCTOSITEIBHYIO paboTy, MpecieayeT co0oi Iienb
CBOEBPEMEHHOTO BBISIBJICHUS IUJIOXO YCBOCHHOIO MaTepHalia AUCUUIUIAHBI IS
MOCJIETYIONIEH KOPPEKTUPOBKH HIIM OpTraHU3AIMK 0053aTeNIbHON KOHCYIbTaIUU.

NunuBuyanbHOe 3aaHue — OJHA U3 (POPM MPOBEPKU U OILEHKH YCBOCHHBIX
3HAHWM, TOJMydeHHs] WHOOpPMAIMU O XapaKTepe IT03HaBaTEeIbHOW J1eATEeNbHOCTH,
YPOBHSI CAMOCTOSITEIbHOCTM U aKTHUBHOCTH CTYJEHTOB B Y4Ye€OHOM MpoIlecce,
¢ PekTUBHOCTH METOZ0B, (hOPM U CITIOCOOOB YUEOHOU €S TEILHOCTH.

JIns  WHAMBUAyaNbHBIX 3aJlaHUl  BaKHO, YTOOBI CHCTEMa MHUChMEHHBIX
yOpaXKHEHUM TpeAycMaTpuBalia KakK BBISIBJICHHWE 3HAHUN IO OMNPENCICHHOW TeMe
(pa3geny), Tak W TOHUMAaHUE CYIIHOCTH HM3Y4aeMbIX MPEIMETOB W SIBICHUM, HX
3aKOHOMEPHOCTEHN, yMEHHUE CAMOCTOSITENIBHO JAEJIaTh BHIBOJBI U 000OIICHMUS.

Ilepen BbINIOTHEHHWEM CTYJIEHTAMU WHIWBHUAYAJbHOTO 3aJaHUsl MPOBOJUTCS
KOHCYJIbTallUsl 10 €ro BBINOJHEHUIO, KOTOpas BKJIKOYAET LEIb 3aJaHus, €ro
CoJlep>KaHUE, CPOKHU BBIMOJHEHUSI, OPUEHTUPOBOUYHBIM 00beM pabOThl, OCHOBHBIC
TpeOOBaHMs K pe3yJibTaTaM pabOThl, KPUTEPUHU OIICHKHU.

[IpomexyTouHasi aTTecTalusi MPOBOAUTCS B BUJE 3a4yeTa C OLUEHKON B 1 u 3
ceMecTpax M 3K3aMeHa BO 2 U 4 ceMecTpax. 3a4eT U 3K3aMEH MO3BOJISIIOT OLEHUTD
YPOBEHb OCBOCHHMS KOMIIETCHIIMM OOY4YalOIIMMHUCS B PE3yJIbTaTe OCBOCHMUS
aucuumuinHbl. Kak 3ader, Tak W 3K3aMEH MPENNojaraloT OTBET HAa TEOPETUUYECKHUE
BOIMPOCHI M pEIICHHE 3aJad M3 IMEpEyYHs, BBIHECEHHOTO Ha MPOMEKYTOUYHYIO
arrectanmio. K MOMEHTYy caauM 3aueTta W SK3aMeHa JOJDKHBI OBITh YCIEIIHO
MPOMICHBI MPeAbIAYIIHE POPMBI KOHTPOJIS.

9.1 BbanJbHO-PEeTHHIOBas OLEHKA TEKYILIero KOHTPOJIA YCIeBaeMOCTH M
3HAHUH CTYJAECHTOB

He npumensiercs.

9.2 Meroanueckue PpPeKOMEHIAUWHM 1O TNPOBEJCHUI0 MPOLEXYPHI
OLlCHUBAHUS 3HAHMI, YMEHMHA M HABBIKOB W (WJIH) ONbITA [1€ATEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpPOBaAHUSA KOMIIETEHIIUH
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Y CTHBII ONPOC OLIEHUBAETCS CIETYIOLIIMM 00pa3oM:

«3a4TeHO»: OOYyYarOUIUIICS JaeT OTBET Ha MOCTABJIEHHBIM BOMPOC MO CYIIECTBY
Y TIPABUWJILHO OTBEYAET HA YTOUHSIIOIINE BOMPOCHI;

«HE 3auUTEHO»: OOy4YalolUMHCA OTKa3bIBa€TCd OTBEYaTh HA MOCTABJICHHBIN
BOIIPOC, TMOO OTBEUAET Ha HETO HEBEPHO U MpU (POPMYIUPOBAHUU JTOMOJIHUTEIBHBIX
(BcrioMoOTraTeIbHBIX ) BOIIPOCOB.

Pemenue nmpoBepovHbIX pabOT OLIEHUBAETCS:

«3auTeHO»: paboTa 3auMTHIBACTCA B TOM CiIy4ae, €Cld 3aJaHHE BBIMOJHEHO
MOJIHOCTbIO, B COOTBETCTBUM C TOCTaBICHHBIMH TpPEOOBAHUAMHU U CJAETaHBI
HEOOXOIMMbIE BBIBO/IBI;

«HE 3auTeHO»: paboTa He 3aYMTHIBACTCS B TOM Cliydyae, eclii 0OydJaromuics He
BBIIIOJIHWJT 3a/IaHMsI, WJIM pEe3YyJbTaT BBIIOJHEHHUS 33JaHUs HE COOTBETCTBYET
MOCTaBJIICHHBIM TpeOOBaHMWSIM, a B 3aJaHuUAX U (WIU) OTBETaX UMEIOTCS
CYILIECTBEHHbBIC OIIUOKH.

9.3 TeMbI KYPCOBBIX Pa0dOT (MPOEKTOB) MO AUCIHUIINHE
Hanucanue KypcoBbIx paOoT (MPOEKTOB) YU4EOHBIM IJIAHOM HE MPEyCMOTPEHO.

9.4 KoHTpoJibHble BONPOCHI U 3aJaHUSl VISl TPOBeJeHHS BXOJIHOIO
KOHTPOJISI 0CTATOYHBIX 3HAHUI M0 00ecTeYUBAIONIUM JUCHUIUIHHAM

BX01HOM KOHTPOJIb MO JUCLUIIIMHE HE TPEYCMOTPEH.

9.5 Onucanue noka3zarejieili U KpUTepUeB OLEHMBAHMS KOMIIETEHIHI Ha
Pa3JIMYHbIX 3Tanax ux ¢popMupoBaHus, ONMCAHME LKA OIIEHUBAHUS

Komnerenunu [Tokaszarenn Kpurepun onennBanus
OLICHUBAHUS
(MHIUKATOPbI
JOCTHKEHUS)
KOMIIETEHIIN I

I stan

21




Kommerennuu Ilokazarenu Kputepuu onenuBanust
OLICHUBaHMS
(MHAMKATOPBI
JOCTUKEHUS)
KOMIIETEHIINI
3Haer:
OCHOBHBIE ITOHSTHS, METO/IbI U IPUEMBI MATEMATHUYECKOTO
aHaJM3a, TEOPUU BEPOATHOCTEH U MAaTEeMAaTUYECKOM
ORIE CTaTUCTHUKY;
TOIE10 COBpPEMEHHBIE METO/Ibl MATEMAaTUYECKOTO UCCIIeI0BAaHUS U
OIIK-10 . MOJIEIUPOBAHHS;
om0 OCHOBHBIE aJITOPUTMBbI TUIIOBBIX AHAJIUTHYECKUX U
YHCJIEHHBIX METOJIOB PEIICHUs MaTEeMaTHYECKUX 3a/1a4;
METO/IbI aHAIHN3a, CHCTEMAaTU3allui U CUHTE3a
uH(popMaLny, MOJIYYEHHON U3 Pa3HbIX UCTOYHUKOB,
MIPOTHO3UPOBAHUS, TIOCTAHOBKH 1LI€JICH 1 BBIOOpA IMyTeH ux
JOCTHUKEHUS;
METO/IbI aHAJIM3a CUTYaIuH, popMalln3aluu MpooIeMbl,
IUTAHUPOBAHMS, IPUHATHS U PEAIM3alUY PELLIECHUS B
YCIIOBUSIX HEOMPEIEICHHOCTH U AePUINTAa BpEMEHH,
METO/IbI IOTUKU PACCYKIEHUHN U BHICKAa3bIBAHU;
5016 UHCTPYMEHTHI (POPMATM30BAHHOTO OMMCAHUS TPUYUHHO-
OIIK-11 Hom11 CJIEZICTBEHHBIX CBS3EH MEXKy IIPOLIECCaMU,
5 MaTeMaTH4eCcKue MeToIbl 00paboTku HH(popMauu Ha
Mo s OCHOBE MaTeMaTUYECKOI CTaTUCTKHU JJIs OLIEHKH OIBITHBIX

JaHHBIX.

Ymeer:

ynoTpeOasSTh MAaTEMAaTUYECKYH0 CUMBOJIUKY IS
BI)Ipa)KeHI/Iﬂ KOJIMYCCTBCHHBIX U KAYCCTBCHHBIX OTHOHIGHI/Iﬁ
00BEKTOB;

YCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CHe}ICTBeHHYIO CBs3b MG)KI[y
M3Y4aeMbIMU SIBICHUSIMH U TTPOLIECCaMU;

aHAIM3UPOBAThH, CHCTEMAaTU3UPOBATh U CHHTE3UPOBATh
nH(pOpMaIIKIO, TOTYYEHHYIO U3 PA3HBIX UICTOYHUKOB,
MPOTHO3UPOBATh, CTABUTH II€JIM U BBHIOUPATH MTYTH UX
JOCTHUXKCHUS,

CaMOCTOSITEJIbHO TPUOOpETaTh HOBBIC 3HAHUS, UCIIOJIB3YsI
COBpeMeHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTUH.

II pram

22




Kommerennuu Ilokazarenu Kputepuu onenuBanust

OLICHUBaHMS
(MHAMKATOPBI
JOCTUKEHUS)
KOMIIETEHIINI
Ywmeer:
(dbopmanu30BaTh MOCTABICHHYIO 33/1auy U JIOBECTHU €€
peleHne 10 NPaKTHYEeCKU IPUEeMIIEMOro pe3ysbTaTa
(opmynbl, uncna, rpaduka u ap.);
UCIOJIB30BATh CHCTEMY (yHIAaMEHTAIbHBIX 3HAHUH,
METO/bl MAaTEeMaTUYECKOI0 aHaIN3a, IMHEHHOM anreOps! A7
51 ':[[1}_[\_ " BBITOJIHEHUS] HEOOXOAMMBIX TEXHUKO-?)KOHOMHYECKUX
) pacyeTos;
OIIK-10 12 CaMOCTOSITEJILHO aHAJIU3UPOBATh CUTYallUH,

TOIK10 dbopmanu3oBaTh IpoOIEMbl, IUIAHUPOBATH, IPUHUMATD U
pealn30BbIBAaTh PEUICHMS B YCIOBUSAX HEOIPEAEICHHOCTH U
neguuuTa BpeMeHH;

UCIOJIb30BATh METO/IbI MATEMATUUECKOM JIOTHKY JUIs
(bopMupOBaHUS CYXKICHUHN 1O MPOdeCCHOHATHHBIM
npoOJeMam.
Bnaneer:
cucTeMoi (yH1aMEHTaJIbHBIX 3HAHUN 110 MATEMAaTHUKE;
METOJJaMH MOCTPOEHUSI MAaTEMATUYECKON MOJEIN TUIIOBBIX
501500 npoecCHOHANBHBIX 3a71a4;
OIIK-11 OIE11 HaBBIKAMU TUIAHUPOBAHUS IKCIIEPUMEHTA B 00pabOTKH
2 aHHBIX;
o 8 ’

METOJIaMU aHalln3a, KPUTHUIECKOTO OCMBICIICHHUS,
CUCTEMATH3AINK U CUHTE3a HHPOPMAITIH, ITOJTYICHHOH U3
pa3HbIX UCTOYHUKOB, POTHO3UPOBAHUS, TOCTAHOBKH IIeJIel U
BBIOOpA MTyTEH WX TOCTIKEHUS

KpeaTHUBHBIM MBIIUJICHHEM, CIOCOOHOCTBIO K
CaMOCTOSITSIILHOMY aHAIM3y CUTYyallud, (OpMaTn3aiiuu
po0OJIeMbl, IAaHUPOBAHUIO, PUHATHIO U peaTn3aluu
peIIeHNs B YCIOBUSAX HEOMPEACICHHOCTH U euiinra
BpPEMEHH,

METOJIJaMU MaTeMaTUYECKOU JTOTUKHU i (GOPMUPOBAHHUS
CYXKICHHH 10 TPpOodeCCHOHATBHBIM ITPOOIeMaM;

HABBIKAMU MCTIOJIH30BaHUS MATEMAaTHICCKUX METOJ/IOB
00paboTku nHGOpPMAIIMK HA OCHOBE MaTeMaTHYeCKON
CTaTHCTKH JIJIS OIEHKH OIBITHBIX JIAHHBIX;

METOJIaMHU CaMOCTOSITENILHOTO cOopa, Ki1accuukam u
WHTEPIIPETAMHA HH(HOPMAITUH TS a9POHABUTAIIMOHHOTO
00CTyKMBaHUS BO3AYIIHBIX CY/IOB.

[ITkaya onieHMBaHUS IPU MTPOBEICHUN TPOMEKYTOUHOW aTTECTalluN
«OmauyHo» BBICTABISETCA, €CJIM OOYyYalOUIUiCS JEMOHCTPUPYET TIOJHBIE U
CUCTEMAaTU3UPOBAHHBIC 3HAHUA, JIOTUYECKHM BEPHO W TIPAMOTHO H3J1ara€T CBOU
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MBICITH, YETKO OIMHUCHIBAET MPOOIEMaTHKY BOIIPOCA, XOPOILIO OPUEHTUPYETCS BO BCEX
TeMax JUCLUMIUIMHBI, OTBE€Yas Ha BONPOC, MOXET OBICTPO H 0€30UO0YHO
MPOWJUIFOCTPUPOBATH OTBET MIPUMEPOM.

«Xopowoy BbICTaBIsAETCA OOYy4YalONIEMYCsS, €CJIM OH TBEPAO 3HAET Marepual,
IrPAaMOTHO U N0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIE 3HAHUS HA
MIPAKTUKE, HO JOMYCKAaeT B OTBETE WJIM B PELICHUM 33a/1a4d HEKOTOPbIE HETOYHOCTH,
XOpOUIO BJIAJIEET BCEM COAEPKAaHUEM, BUJIUT B3aUMOCBSI3U, HO HE BCET/A JECIAET 3TO
CaMOCTOATENbHO 0€3 moMomM npenojasarens. OOydarouiuiics pemaer 3axady
BEPHO, HO IIPH ITOMOIIIH MTPENOIABATEINS.

«Yooenemeopumenvrnoy BbICTABISIETCS OOyYarOmIEMyCsl, €CIM OH IOKa3bIBAET
dbparMeHTapHbIN, pPa3pO3HCHHBIA XapakTep 3HAHWK, HAPYIICHHE JIOTHYECKOM
MOCJIEOBATENBHOCTH B H3JI0KEHWM MPOTrPAMMHOIO MaTepHajia, HEYETKO JaeT
OIPEJENICHHS] OCHOBHBIM MOHATHUSAM, HO IIPU 3TOM OH BJaJICET OCHOBHBIMU pa3/ieiiaMu
y4eOHOM TporpaMmbl, HEOOXOAMMBIMU JUIsl JaibHedniero ooOydeHus. OTBeyaeT
TOJIBKO Ha KOHKPETHBIN BOIIPOC, COCAMHSET 3HAHMS W3 Pa3HbIX Pa3lelioB Kypca
TOJIBKO MPH HAaBOJSALIMX BOIIpocax INpenojasateld. [IpakTudeckoe 3aaHue PEIIEeHO
HE TOJIHOCTBIO, UJIM COJEPKATCSl HE3HAUUTEIbHbIC OIIMOKHU B pacyeTax.
«Heyooenemseopumenvrno» BBICTaBIAETCA O00ydaromeMmycsi, KOTOpPBbIH HE 3HaeT
OonbllIel YacTM OCHOBHOTO COJEpXaHUS ydyeOHOW MporpaMMbl JUCHUIUIMHBI,
JIONyCKaeT IpyOble OMMOKH B (OPMYJIHPOBKAX OCHOBHBIX TOHSATUH M HE yMEET
UCITIOJIB30BaTh IMOJYYEHHbIE 3HAHMS MPU PEIICHUH TUIOBBIX MPAKTHYECKUX 3a]ad.
3aiava He pelleHa Jake Py NOMOILIY PEernoJaBaTess.

9.6 Tunosbie 3alaHUS NJIA MMPOBECACHUS TECKYIIECI0 KOHTPOJA YCIIEBAEMOCTH
H l'lpOMe)KyTO‘IHOﬁ aTrreCcTalmu 10 uToramMm oﬁyquml o IMCIOMIIJIMHE

9.6.1 Tunosble 3a1aHUA IS IPOBEAEHUS TEKYIIEro KOHTPOJIS
yCIeBaeMoOCTH

Bonpocwv ycmnozo onpoca:

Tema Ne 1

1. Uto Ha3biBaeTcst matpuiieii? Kakue ObIBatoT MaTpHIlh?

2. Kakue neicTBrsS MOXKHO BBITIOJIHATH HAJl MaTPUIIAMU?

3. Kak BBIYMCISIOTCS ONPENETUTENN BTOPOTO U TPETHETO MOPSAIKOB?

4. Yto Ha3bIBAETCS MUHOPOM U aIreOpanyecKuM JI0NOJIHEHUEM?

5. Jlaiite onpenenenue oopaTHoil MmaTpulsl. Kak ee Hailtu?

6. B ueM cocTOMT MaTpU4HBIA CHOCOO pEIIEHUS CUCTEM alredpandyecKux
ypaBHEHUI?

7. Hanumure gopmynsl Kpamepa ais pemieHuss CUCTEMBbI TPEX YpaBHEHUH ¢
TpPEMsI HEU3BECTHBIMH.

8. B ueM coctout Merox I'aycca pemieHust CUCTEM JIMHEWHBIX YpaBHEHUMN?

9. UTto Ha3bIBa€TCS PAaHTOM MaTPUIIBI?

10.Copmymupyiite Teopemy Kponekepa-Kanemnnu.

Tema Ne 2
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1. Yto coboii mpencTaBiseT MOAYIb BeKTopa?

2. Kakne BEKTOpBI Ha3bIBAIOTCS KOJJIMHEAPHBIMU, KOMILJIAHAPHBIMUA?

3. Urto Ha3bIBaeTCAd CyMMOU IBYX BEKTOPOB, 1 BEKTOPOB?

4. Yto Ha3pIBaeTCA CKAISPHBIM IIPOU3BEICHUEM BEKTOPOB, OT YETO 3aBUCUT €TI0
3HaK?

5. Uro Takoe npoeK1ys BEKTOpa Ha HAIPABICHHYIO OCh?

6. Kakue  BEKTOpbl  HA3bIBAIOTCS  JIMHEMHO  3aBUCHMBIMH,  JIMHEHHO
He3aBUCcUMBbIMU? Ha30BUTE CBOMCTBA TMHEHHO 3aBUCUMBIX BEKTOPOB.

7. HazoBute B KOOpAMHATHOM (opMe yCIOBUS OPTOTOHAIBHOCTH H
napajyieIbHOCTH BEKTOPOB.

8. HazoBuTe reoMeTpuyeCcKuil CMBICI BEKTOPHOTO TPOU3BEACHUS.

9. HazoBuTe reoMeTpryeCcKuil CMBICI CMEIAHHOIO IPOU3BEACHUS.

Tema Ne 3

1. Hanmumure oOuiee ypaBHEHHE MPSIMON Ha TJIOCKOCTH.

2. Hanummure KaHOHWYECKOE YPAaBHEHHME IPSMON Ha IUIOCKOCTH, YPaBHEHME
IIPSAMOU, IPOXOAIIEH Yepes3 BE 3aJaHHbIEC TOUKHU.

3. Hanumwre ypaBHEeHUE NPSAMOM C YIIIOBBIM KO3 (PUIIUEHTOM.

4. Hanumwre ycioBHeE MApauIeIbHOCTH U NEPIICHINKYIIPHOCTH MPSAMBIX.

5. Kak HaliT pacCTOsIHME OT TOYKH 10 IPSIMON Ha IIIOCKOCTH?

6. Hanumnre kaHOHWYECKOE YpaBHEHHE OKPY)KHOCTH, JJIIUIICA, TUIIEPOOIIBI U
napadoJIbl.

7. Hanumure ypaBHEHHME IUIOCKOCTH, NPOXOASIIENM 4YEpe3 HaHHYK TOYKY
NEPHEHANKYJIAPHO JaHHOMY BeKkTopy. HanummuTe oluiee ypaBHEHHE MIJIOCKOCTH.

8. Hanmmmmre ypaBHEHHE IITIOCKOCTH, MMPOXOIAIIEH Yepe3 TPH 3aJaHHBIE TOUKH.

9. Hanumure KaHOHMYECKHE YPABHEHUE NIPSIMOM B POCTPAHCTBE.

10. Kak HailTu KOOpAMHATHI TOYKH MEPECEUECHUS TPSMON U IIOCKOCTH?

11. Kak HailTu yroa Mexay mioCKOCTSIMHU, IPSIMBIMU B IPOCTPAHCTBE?

Tema Ne 4

1. JlaiiTe onpeneneHue YeTHOM U HEYeTHOU (PYHKITUH.

2. JlaiiTe onpeneneHre Bo3pacTaroliel u yobIBaroIei (QyHKITUH.

3. Chopmynupyiite onpeeracHnue CI0KHOU U 00paTHOM (HyHKITUH.

4. OnpeneneHue 1 crnocod 3aaHusl MOCJIeI0BATEIbHOCTH.

5. Onpenenenue npeaena nocyie10BaTeIbHOCTH.

6. Onpenenenue npejaeina GyHKIUU B TOUKE.

7. Chopmynupyiite onpeaeneHre 06CKOHEYHO MaJIon (PYHKITHH.

8. Kakas cyiiecTByeT CBsI3b MEXy (DYHKIIMEH U €€ Mpeaeaom?

9. Kak cBsa3anbl Mexay coOoi OecKOHeUHO Masiags U OEeCKOHEYHO Oouiblias
byHKIMNA?

10. Onpenenenne HEMPEPHIBHOCTH (DYHKIIMH B TOUKE.

11. daiiTe onpeaenenne TOYeK pa3pbiBa PyHKIIUU TIEPBOTO POjAa, BTOPOTO PoJa.

Tema Ne 5
1. Onpenenenrie MPON3BOTHON (PYHKITUU B TOUKE.
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2. Kakoii reoOMeTpUYECKU 1 MEXaHUYECKU CMBICIIBI MPOU3BOIHOM?

3. ChopmynupyiiTe TEOpEMBI O MPOU3BOJAHON CYyMMBI, Pa3HOCTH, IPOU3BEACHMUSI
Y YaCTHOTO BYX (DYHKLIHH.

4. Jlatite onpenenenne qupHepeHIMpyeMOCTH (PYHKIIMH B TOUKE.

5. Onpenenenne quddepeHunana GyHKIUHU, €ro TeOMETPUYECKUN CMBICI.

6. Chopmynupyiite npauio Jlonurars.

7. HeoOxouMoe 1 AOCTaTOYHOE YCIOBUSI MOHOTOHHOCTH (DYHKLIUU.

8. JlaiiTe omnpeaeneHue JTOKAIbHBIX SKCTPEMYMOB (DYHKIIUH.

9. Chopmynupyiite HeoOXonuMoe YyCIOBUE IJKCTpemyma. UTOo Ha3bIBaeTcs
KPUTUYECKON TOUKOM?

10. ChopmynupyiiTe JOCTATOUHBIEC YCIOBUS SKCTPEMyMaA.

11. JlaliTe ompeneneHue HaMpaBJICHUs BBIMYKIOCTU Tpaduka (HYHKIUHU, TOUKH
neperuoa.

12. Heo6xoaumoe U 10CTaTOYHOE YCIOBHS BBITYKIOCTH (DYHKIMH.

13. Chopmynupyiite 1OCTaTOUHOE YCIIOBUE TOYKU IIEPEruoa.

14. /laiiTe ompenesicHWEe BEPTUKAJIbHON, HAKIOHHOM W TOPU30HTAIBHOU
ACUMIITOT.

15. Kak HaiiTu HanOosiplliee U HAUMEHbIIIEE 3HAYEHUS] (PYHKIIMHM HA 3aMKHYTOM
UHTEpBae?

Tema Ne 6

1. Jlaiftte ompezaeneHue MepBooOpa3HOM (YHKIIMM UM HEONPEIEICHHOTO
MHTErpaa.

2. ChopmynupyiiTe OCHOBHBIE CBOMCTBA HEOMPEICTICHHOTO HHTErpalia.

3. Hanumure (opMyily HHTETPUPOBAaHMSI MO YACTSIM IS HEOINPEIEICHHOIO
MHTErpaa.

4. Kak MHTETpUPYIOTCS MPOCTEHIINE parmoOHaIbHbIE APOOH?

5. Kak pa3noxxuth panmoHaibHYI0 IpoOb Ha pocTeime?

6. Kakue mOACTAaHOBKM MCIOJB3YIOTCS JJIsl BBIYMCIEHUS HWHTETPajoB OT
TPUTOHOMETPUUECKUX (PYHKITHI?

7. OnpeneneHHblii HHTErpall, €ro ONpeAeIeHue U TEOMETPUUYECKUN CMBICIL.

8. ChopMynupyiiTe OCHOBHBIC CBOMCTBA OMPEACIICHHOTO HHTETpaa.

9. Hanmumure gopmyny HerotoHa-JIeliOHuUIIA 7151 BHIYUCICHUS OTPEIEICHHOTO
MHTEpPBAa.

10. Kak ¢ moMOIIbIO ONPEAETIEHHOrO HWHTErpajia HAWTH IUIOWAJb IJIOCKOU
burypsl, IIUHY IyTd KPUBOM, 0OOBEM Tella BpallleHus, IO b MOBEPXHOCTU Telia
BpaIlEHUs?

11. Kakue uHTErpaigbl Ha3bIBalOTCS HECOOCTBEHHBIMH 1-ro u 2-ro poma? B
KakOM  cllyda€ HECOOCTBEHHBIE  HWHTETpajbl  HA3bIBAIOTCA  CXOJSAIIUMMUCS,
pacxoasiumucs?

Tema Ne 7
1. Yro HassiBaeTcst O -okpectHOCTBIO Touku Mg (X, Yg), mpenenom dyHKImu

ABYX IIECPEMCHHLIX B TOYKC.

26



2. Yto Ha3bIBACTCS YACTHBIM MpUpPALIEHUEM (YHKIIMH BYX MEPEMEHHBIX ?

3. Uto Ha3bIBa€TCS YACTHOM MPOU3BOJAHON (PYHKIIMH JIBYX NMEPEMECHHBIX ?

4, JTaiite omnpenenenue auddepeHIUpPyeMocTd (PYHKIUM JIBYX TEPEMEHHBIX.
Cdhopmynupyiite TeopeMy O HEOOXOAMMBIX UM  JOCTATOYHBIX  YCIOBHSIX
g hepeHIMPYEeMOCTH (PYHKIINH JIBYX MTEPEMEHHBIX NTEPEMECHHBIX.

5. Uto HazpiBaeTcs auddepenimanom GyHKIUN IBYX MEPEMEHHBIX ?

6. Uto Ha3bIBaeTCSA SKCTPEMYMOM (PYHKIIMH JBYX TIEPEMEHHBIX ?

7. ChpopmynupyiiTe HEOOXOJUMBIE YCIOBUS OSKCTpeMyMa (QYHKIHMH JBYX
NIEPEMEHHBIX.

8. ChopmynupyiiTe HOCTaTOYHBIE YCIOBHUS JKCTpeMyMmMa (YHKIUH JBYX
NEPEMEHHBIX.

9. Kak mHaiiTu Hambonplliee W HaWMEHbIIEe 3HaueHUs QYHKIUH JIBYX
MEPEMEHHBIX B 3aMKHYTOU 00s1acTu?

10. Harummte ypaBHEHHS KacaTeIbHOU TUIOCKOCTH U HOPMaJIM K IIOBEPXHOCTH.

11. B ueM cOCTOUT reOMETPUUECKHI CMBICI AIBOMHOTO UHTErpasia?

12. Ha3oBute npaBuiio BBIYUCIICHUS ABOWHOTO UHTETpaja?

Tema Ne 8

1. Kak m300paxaeTcss KOMIDICKCHOE YHCIIO Ha KOMIUIEKCHOM TUTOCKOCTH ?

2. llepeuncnure hopmbl KOMIUIEKCHBIX yrcen? Kak mepeitu oT omHO#M (HOpMBI
3aMrCy KOMIUIEKCHOTO YHCIa K APYroit?

3. Uro nHasbiBaerca auddepeHrnanbHbIM ypaBHEHHEM 1-To TopsiKa, €ro
OOIIMM U YaCTHBIM perieHueM?

4. Cdopmynupyite 3agauay Komm mist quddepenHnuansHoro ypaBHeHus 1-ro
nopsijaka’?

5. Kak uHTerpupyorcs ypaBHEHUs C pa3AeIOIUMUCS IEPEMEHHBIMU?

6. OmnpeneneHusi OIHOPOTHOTO, JIMHEHMHOTO IU(epeHIINaNIbHBIX YPaBHEHH,
ypaBHEHUS B MOJHBIX TU(PepeHmranax.

7. Chopmynupyiite 3anauy Komm u kpaeByto 3anauy s AudepeHimaibHoro
YPaBHEHMS 2-TO TOPSIKA.

8. Uro Ha3pIiBaeTcs onpeaenuteneMm Bporckoro?

9. ChopmynupyiiTe TeopeMy O CTPYKType OOIIEro pemieHusl JMHEHHOTO
OJTHOPOJHOTO AU(PdEepeHIIMaNbHOTO YPaBHEHUS BTOPOrO HOPSIKA.

10. ChopmynupyiiTe TeopeMy O CTPYKType OOIIEro pemeHus JIMHEHHOTO
HEOJHOPOIHOTO Au(hepeHIInaTLHOTO YpaBHEHUS BTOPOTO MOPSIKA.

11. Yro Ha3bIBaeTCAd XapaKTEPUCTUYECKUM YPaBHEHHEM, COOTBETCTBYIOILUM
JIOY c¢ nocrostHHBIME KO3 duiimeHTaMu?

12. Chopmynupyiite Teopemy o cTpykrype obmero pemenus JIOJAY BToporo
MOPSIJIKA C MIOCTOSTHHBIMU KO3 UITECHTAMHU.

13. Kakoit Bug wumeer uyactHoe pemenne JIHJY ¢ mnpaBoit dacThio
CIEIUAILHOTO BUa?

14. Kak uHTErpupyroTcst ypaBHEHUS N-TO OpsAJIKa BUAA y(”) = f(x).
Tema Ne 9
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1. aliTe onpeaeneHrue CXOIUMOCTH U PacXOAUMOCTH YUCIOBOTO Psija.

2. ChopmynupyiTe OCHOBHbIE CBOMCTBA CXOIAIIUXCS PSI/IOB.

3. [Ipu KakoM yCJIOBHH CXOJATCS U PACXOISATCS Te€OMETpUYecKasi Iporpeccus u
0000IIIEHHBIN TAPMOHUYECKUN Psif?

4. ChopmynupyiiTe TpPU3HAKK CPABHEHMS [JIsl MCCIIEOBAHUS CXOJUMOCTH
YHCJIOBOTO Psijia C MOJOKUTEIBHBIMU YJICHAMMU.

5. Chopmynupyiite npusHak Jlaimamoepa.

6. K xakum psnam npumenuM npusHak Jlenouuma?

7. Kakue psapl Ha3bIBatOTCS A0OCOIFOTHO U YCIIOBHO CXOASIIMMHUCS?

8. [aiite onpenenenne creneHroro psaga. Chopmynupyiite Teopemy AoOes.

9. Kak HaifTu nHTEpBaJl CXOAUMOCTH CTETIEHHOTO psaa?

10. Yem otnmuarotcs psaasl Tetmopa u Makmopena ?

Tema Ne 10
1. JlaiiTe onpesiesieHrne pa3MeIEeHUs U3 71 AJIEMEHTOB 10 A.
2. Hanumure dhopmyiny JUisl BRIYUCIECHUS KOJIMYECTBA COUYCTAHUHN U3 71
AJIEMEHTOB 10 A.
UTto Ha3bIBaeTCs COOBITHEM B TEOPUU BEPOSITHOCTEN ?
JlaiiTe onpejienieHre COBMECTHBIX COOBITHIA.
JlaiiTe onpejenenre NpOTUBOMOIOKHBIX COOBITUIA.
Jaiite onpeaeneHue IEeMEHTAPHOTO COOBITHS.
Yrto Ha3bIBAETCS MOJTHOU IPYIIION COOBITHII?
Yrto Ha3bIBAETCS CYMMOM ABYX COOBITUI?
. Uro Ha3pIBaeTCs MPOU3BEAECHUEM JABYX COOBITUIA?
10 Hanummre dpopmynty HaXO0KISHUS KJIACCUUECKOM BEPOSITHOCTH.
11.ChopmynupyiiTe rpaBuiia CI0KEHUS U YMHOXKEHUSI BEPOSITHOCTEHN
COOBITHIA.
12.Y1o Ha3bIBAETCSl YCIOBHON BEPOSITHOCTHIO COOBITHS?
13.Yt0 Ha3bIBaeTCS rUMOTE30M1?
14.JlaiiTe onpeesieHre MOJHONW BEPOSITHOCTU COOBITHS.
15.Hanmummure dpopmyiny baiteca.
16.0nummmTe cxemy He3aBUCUMBIX UcTibITanuil. Hanumure Gpopmyny bepuynu.
17.Yto Ha3bIBA€TCSI HAUBEPOSTHEHIITM YHCIIO COOBITHIA.

o I R

Tema Ne 11

1. JlaiiTe onpexaenieHue ciiydailHOW BelMW4YMHBI. llepedncnuTe BUIbBI CIy4alHBIX
BEJINYHH.

2. JlaiiTe onpeienieHue 3aKOHa pacipeieieHUs CIy4ailHON BeTMYUHBI.

3. Uto Ha3bIBaeTcs psIOM, MHOTOYIOJbHMKOM M (YHKIMEW pacnpeneneHus
CIIy4ailHOM BEJINYUHBI?

4. ChopmynupyiTe OCHOBHBIC CBOMCTBA (PYHKITUU pACTIPEICICHHUS.

5. Kak HaxoauTcs IOTHOCTD paclpeielieHUs CIIy4aiiHOW BETMUMUHbI?

6. [lepeunciriTe OCHOBHBIC CBOMCTBA INIOTHOCTH PACIIPEICIICHHUS.

7. Hanmmure Gopmyiy Aisi BBIYMCIIECHUS BEPOSTHOCTH MOMNAJaHUs CIydyalHOM
BEJINYMHBI B UHTEPBAJI.
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8. [lepeuncnure OCHOBHBIE YMCIIOBBIE XapaKTEPUCTUKHU CIIy4alHON BETUUHHBI.

9. Hanumure QyHKUMIO pacnpeneneHus Uil paBHOMEPHO paclpeleIeHHON
CJIy4allHOM BEJINYHHBI.

10.HanmnmmTe mIoTHOCTh pacipenesieHus JUlsl OKa3aTeIbHOrO paclpeeICHHs.

l1.Hanmnmmre 3akOH pacnpenencHuss i  HOPMAJIbHOIO  paclpeiesIeHUs
CJIy4allHOM BEJIUYHHBI.

12. Hanumure GopMyiy Ui BBIYUCICHUS BEPOSTHOCTU MOMNAJAHHUsSI HOPMAJIbHO
pacIpeneneHHoN CIIy4YaliHOW BEJIMYMHBI B UHTEPBAJL.

Tema Ne 12

1. PackpoiiTe OCHOBHBIE TOHATHUS CTATUCTUKHU: T€HEPATIbHASI COBOKYITHOCTb,
TeHEPAJIbHBIN 3aKOH pacipenesieH s, BEIOOpKa.

2. KakuM TpeOOBaHUAM JOJKEH yAOBICTBOPSITH MPOLIECC COCTABIEHUS BRIOOPKU
U caMa BeIOOpKaA?

3. Chopmynupyiite «3akoH 60abIux yucen»? Kak oH npuMensiercs B
CTaTUCTUKE?

4. JTaitTe onpeneneHne cTaTUCTUYECKOro psaaa? HazoBuTe BUibl
CTaTUCTUYECKOTO Psa.

5. B 4uem 3akimtoyaercs METOM CTATUCTUYECKHUX FPYMIUPOBOK?

6. Uto Ha3bIiBaeTCa BHIOOPOUHON (DYHKIIMEH paciipeiesieHust U BBIOOPOYHOM
(GyHKUIHEW MJIOTHOCTU PACTIPEETICHUS ?

7. Yrto npencrapisieT coO0M rUCTOrpamMma, MOJUroH 4actor? CTaTUCTHYECKUMU
aHajoraMu Kakou (DyHKITUM OHU SIBJISTFOTCS ?

8. Ilepeuncinure TOUEUHBIE OLIEHKU ITapaMeTpPoB pactpenenenusa. Hazosure
TpeOOBaHUSI K KQUECTBY TOUCUHBIX OLICHOK.

9. laiiTe  ompenencHUE AOBEPUTEIBLHOTO HWHTEpBaiga. YUTo  Ha3bIBaeTcs
HAJIE)KHOCTHIO M TOUHOCThIO MHTEPBAIIBHOTO OLICHUBAHUS?

10./laiiTe onpeneneHrne CTaTUCTUUECKOM rumore3sl? UTo Ha3bIBaeTCsl OCHOBHOM
Y KOHKYPHPYIOILIEH rumnore3aMu?

11.Ha3oBHTE OCHOBHBIC ATAIbI POBEPKU THUIOTE3HI.

12.B uyem cMpIcaT OmUOOK TEPBOIO W BTOPOro pojaa IPU IPOBEPKE
CTaTUCTUYECKUX TUIOTE3?

13.Yto mpoBepsieTcss ¢ MOMOIIbIO Kputepus cornacus? Kak ompenensiercs
YPOBEHb 3HAUMMOCTH KPUTEPUsI coracus?

14.0Onummre kpurepuii cornacus [Inpcona. Kak onpenensercst unucno crenexen
cB000bI B KpuTepuu [lupcona?

Tunogvie 3a0anusi NPOBEPOUHBIX PAOOM:

-14 2 3
1. Haiitu matpuny C = A—4B,ecniu o—| 3 2 |, B=| -2 0 |-
0-2 -11
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-2 0 4 1
2. Beruucnuts npousBenenue Mmatput Au B, eciim A= 1 3|, B=( > 1 J.
0-1
1 -4 0
3. lana Matpuna A—|4 _2 4 | Haiitu o6paTHyI0 Matpuity.
5 -1 7
2 -1 3 -1
- 3 5
4. BbIYHCINUTD OTIPEIeUTENb I
-1 4 2

5. Pemmmte cucreMy JTMHEWHBIX YPAaBHEHUA MATPUYHBIM METOJIOM U METOJIOM
X, —4x, =-5
Kpamepa: X, +4X, +2x, =-1
2X, —3X, + X, = —5.
6. [IpoBepHUTh COBMECTHOCTH CHCTEMBI YPAaBHEHUN. B cityqae coBMECTHOCTH
CHCTEMBI, HaliTH ee oOlee peuieHue metoaoM ['aycca:
3X, +4X, + X, +2X, =3
6X, +8X, +2X; +5X, =7
9x, +12x, +3x, +10x, =13.
7. Halitu oO1ee pemeHre OJHOPOJHON CHCTEMbl JIMHEWHBIX YPABHEHUM:
X, +2X, +3X; —2X, + X; =0
3X, +6X, +5%X; —4X, +3%X, =0
X, +2X, +7X; —4X, + X, =0.

8. Nansl Touxu A(—2, 3,5), B(1,—3,1). Haiitu koopauHaThl U JIMHY BEKTOpA
AB.

9. BeIuMCIIUTh CKaNSIpHOE MPOU3BEIACHHUE BEKTOPOB AB u E, eciu
A(-4;1;3), B(2;4;5), C(6;3;,-8).

10.Haiitu mpoextmio Bektopa & = 21 + 3] — K na Bexrop D =21—4 ]+ 3k

11.Haiith  mmomane  mapajuienorpaMma, IOCTPOCHHOTO  Ha  BEKTOpax

a=i+j-knb=2i-j+2k.

12.Haittn o0BeM napauieIenunea, ITIOCTPOECHHOTO Ha
sexropaxd =21 +3j—K,b=i— j+5k u c=6i+2j+k.

13.Hanucats  ypaBHEHHWE MpsAMOW, KOTOpas  MmapajuieibHa  TPSIMOU
AX +5Yy —3=0 u npoxomut uepes Touxy K(—2,3).

14.J1anpl J1Be BEPIIUHBI TPEYroJbHHKA A(— 3; 2), B(Z; — 5) M TOYKa
nepeceyenus seicor H (1, 2). Hanucats ypasuenus cropon AB u AC.

1
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15.HanucaTth ypaBHEHUE 3JUIMICA, €CIM PACCTOSHHE MEXAy (OKycaMu paBHO
4, a Mmanas nosyoch paBHa 5. [TocTpouTs 31munc.

16.CocTaBuTh ypaBHEHHUE MPSAMOIA, KoTopas npoxoaut yepes touky P(7,-2,1)
nepreHuKyspro miockoct 3X—4y +2z-11=0.
X+3 y+4 z-5

17.HaliTu  TOYKYy  TMEpeceYeHHUs  IPSMOU = = 51

2 5 -2

mockoctu 2X —3y —52+1=0.
1 8.Bbruucnurs nepeaesnsl

. 9x* +5 . x?-5x+4
a) lim —— . 0 lim =
x—0o | 243X +4X x—>4  4X—X
. sin4x . 5 )
lim Iim ———, lim [1+—| .
& o3 JT—x—2 NT 2 K x—>0 3X-tg 9x & X—>0 ( X+1)

1
19.Mccnenopats dynkmmo f (X) = 42~ Xna menpepsisHOCTS B Toukax X, =0
u X2 = 2
20.Haiitu mpousBoaHbIe QYHKIIHIA

x=t3+8t,
y=t>+2t.

arcsin x
 B)

a) y=2tg°x +3arctg(4x), 6) y=X

21.Hamncatp ypaBHEHHsI KacaTeJIbHOM U HOPMaJU K KpUBOM Y = X2 +5x—1 5
touke M (L 5).
22 .UccnenoBaTh PyHKIUIO U MOCTPOUTH €€ rpaduk:

X3 2 _ y_2—4X2
1) y=?—2x +3X+1; 2) 1_ax? -

23.Hawntu Heonpe;[eneHHme WHTETPabl

)J‘ X -1 3)J' dx
X+1 ’ 3+ 4x—2x2 "

Z)I——li—dx, 4 |
4% +1 5- 45|nx+3cosx
24.BpIYMCINTH ONPEIECTIEHHBIE HUHTETPAJIbI:
X dx 2 Lo
1)[ > 2) [cos2x dx, 3) [xe ™ dx.
ol+X 0 0

o 2
25 BeluMcauTh IIomans (GUrypbl, orpaHuueHHodl mumHuamu Y© =4X wu

Xx—y—-3=0.
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26.Haiitn nnuny nyru kpusoii Y = INX, ecmn +/3 < x <+/15.
27.BbIYHCINTh HECOOCTBEHHbIC HHTerpaJILI W YCTaHOBUTD UX PACXOJHUMOCTh!

1) +foe‘B"dx, 2) j
0

(X 1)
28.Haiiti o6acTh ompeneneHuss (GyHKIHUA Z = A X2 + y2 — 9, u306pasuts ee

Ha yepTexe B uiockoctu XOY.
29.Haiit yacTHBIC TPOU3BOAHBIC 1-TO TOpsaKA PYHKITHIA:

D z=x2y+y2x, 2) z=sin(x+3y), 3)z=In2+x—y3
y

30.Haittu monusiii quddepeHunan GyHKuuu Z = COS(X2 — y2) :
31.MccnenoBaTh Ha SKCTPeMYM QYHKIHIO Z = X° + Xy + y2 —5x—-10y

1 2x 1 2-y
32.BBIMMCIATL UHTErpaisl 1) IdX jdy, 2) jdy jdx.
0 2x? 0 \N

33.BhIUnCANTh  WHTETpal ”X dxdy mo o6macru D, orpanmuennoii

JH/IHI/I;IMI/Iy:X+l, x=1 x=0, y:O.

34.1306pa3uTh 4ucio Z =1—i\/§ Ha KOMIUICKCHOW IUIOCKOCTH, 3aIlhCaTh B
TPUTOHOMETPUYECKON U MOKa3aTeNbHOU (popmax.

4-3i
35.Bp1uuciuTsb: 4+3i

36.Pents ypasHeHue: X +X+1=0.
37.Haittu oO1ree pelieHue muddepeHnnanTLHOTo YpaBHEHHUS

(L+x)ydx = (2+ y)xdy.

38.HaiiTn wacTHOe pemeHme ypaBHeHuss Y +Y = e ", yIOBJIETBOPSIOLLEE
nagansue yeosusam Y(0) =2,

39.Haiitu obmee pemenne ypasrerns Y = X+ COSX.

40.Haiit o6wee pemenne ypasnennit: Y —4y +3y =0, y" -2y =xe™*
41. UccnenoBaTh CXOUMOCTD PSJIOB:

2 3n+5 —p
4n® +n+ 2 5n +2
42.Haiiti 00J1aCTh CXOJMMOCTH CTETICHHOTO Psja:
(x=2)"
Z n'
n= 1( —1)4
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. T
43.Pasnoxuth B crenmeHHoil psn ¢yskmmio Y =Sl 4 B OKPECTHOCTH TOUKH

X =2, maiitu HUHTEPBAJI CXOAUMOCTH Psja.

44 B xopoOke 5 0emnbix, 6 KENTHIX U 8 KpacHBIX MAapUKoB. CKOJBKUMHU CIIOCOOAMHU
MO>KHO BBIOpATh 2 IIapuKa pa3HOro 1Bera?

45.HaiiTu BeposITHOCTh HAXOKICHHSI TOYKU B TIEPBOM KBaJpaHTE, €CIIM U3BECTHA, YTO
OHA HaXOUTCH B MPAMOYIOJIbHUKE —4 <X <3-2<y<].

46.Ha ompeneneHHOM y4YacTKEe TPacChl OXKHMIACTCS MPOJET MECATH BO3MYIIHBIX
cynoB. s kaxaoro BC BepoATHOCTh BbIXO/a 3a Mpeeabl HA3HAYEHHOTO KOPUI0pa
cocraBimsier 0,05 m HE 3aBUCHUT OT Xapakrepa IBWKEHHUS OCTAJIbHBIX CYAOB.
OnpenenuTs BEpPOSTHOCTH TOro, utro uucio BC, Beimeammx 3a MOpeaesbl
Ha3HAYEHHOTO KOPHUJIOpa, HE MPEBBIIIACT JIBYX.

47 IlycTh B KaXXJIOM TOJIETE BEPOATHOCTH Toro, yto BC BcTpeTuTCs ¢ rpo3oil paBHa
0,005. KakoBa BeposiTHOCTh TOro, uro u3 1000 moneToB BcTpeda ¢ Tpo30i
npousonaer poBHO B 40 cirydasx.

48.CnyyaiiHasi BENMYMHA paBHA YHCITY BBIMAJEHUN YHcla «5» TpU UYETHIPEX
Opocanusix kyouka. CoctaBbTe 1151 HEE Pl pacrpeacacHusl.
49.ITpu kakoM A BBITIOJHSIETCS YCIOBHE HOPMUPOBKH VISl TNIOTHOCTH PaCIIpe/ICICHHS
f(X)z{Ae ¥ x>0 2
0,x<0
50.Haiinure maTtemaTtuyeckoe OXXHUJAHUE, 3HAs psAJ PpacHpelesieHus CiydyailHOU
1 2 3 4
01 04 03 02

51.Cnydaiinass BenMuMHaA pacnpeneneHa paBHoMepHo Ha (1, 5). Haitnute eé
MaTeMaTU4eCKOE 0KHUIaHHE.

BCIINYMHBI

S52.Ilycth  (dyHKIMS pacnpeneneHus F (X) cnyuaiinoii BenWuuHBI paBHa
F (x) =0,25x° npu X € [0 ; 2] nu F(X)=0 npu X<O0. Haiitn BeposTHOCTB
p(05<x<1).

53.CiyyaiiHasl BeNWYMHA, pAacIpeAceHHas 110 HOPMAIbHOMY 3aKOHY, HMEET
MaTeMaTUYecKoe OKHJAHWE paBHOEe | M cpelHee KBaJpaTHUECKOE OTKJIOHEHUE
pasHoe 2. Haiitu BepostHocts P(L< X< 2).

IIpuMmep pacuyeTrHo-rpaduyeckoi padoTsbl
«JIeMEeHTBhI MAaTEeMaTHYeCKOH CTATHCTUKID)

[IpuBeneHbl paccTOsIHUA OT CaMoOJIeTa /10 HAa3€MHOM CTaHUMHU JAIbHOMEPHOU

paJIHOTeXHquCKOﬁ CHUCTCMBI.

Ne mHTepBana ['pann1Bl MHTEPBATIOB i
1 161,01-165,89 1
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2 165,89-170,76 0
3 170,76-175,64 1
4 175,64-180,51 0
5 180,51-185,39 4
6 185,39-190,27 4
7 190,27-195,14 4
8 195,14-200,02 4
9 200,02-204,89 9
10 204,89-209,77 2
11 209,77-214,64 9
12 214,64-219,52 6
13 219,52-224,40 3
14 224,40-229,27 2
15 229,27-234,15 1

1. IToCTpOMTh THUCTOrPaMMy IUIOTHOCTH OTHOCHMTENBHBIX 4YacTOT U  rpaduk
BEIGOPOUHOH (yHKIMK pacripenenenus F *(X).

Y o2 &2 =
2. OnpeieNnuTh YUCIOBbIE XapaKTepucTuky Beioopkn X , S°,S°, 0 u menuany.

3. [lonw3ysice  dynkmnueit Jlamnaca, nPUOTUKEHHO TMOCTPOUTH JIOBEPUTEIIbHbBIC
WHTEPBAJIBI IS MAaTeMaTUYECKOrO OXKUJAHUSI C JOBEPUTEIHLHON BEPOSTHOCTHIO

0,9; 0,95; 0,99.
4. C momoliplo kputrepus X ? (ITmpcona) mpoBepuTh THUIOTE3Y O HOPMAIHLHOM

pacnpe/ieNeHun Cly4aifHoil BenMuuHbl pu ypoBHe 3Haummoctu o =01; 0,05;
0,01.

9.6.2 IlpumepHbIil NepeYeHb BONMPOCOB IS NMPOBEACHUS MPOMEKYTOYHOM
aTTeCTALIUM 110 UTOraM OCBOCHUS TUCHMILIMHBI (3a4eT ¢ OleHKoi, 1 cemecTp)

1. Onpenenenue matpuilbl. Bunsl matpui. JleiicTBUS HaJ MaTpULIAMH.

2. OnpenenuTeny BTOPOTO U TPETHETO MOPSAKOB: BEIYMCICHUE U CBOWCTBA.

3. AnreOpandeckue JOMOTHEHUSI 1 MUHOPBI. Teopema pas3iioKeHusl.

4. OOpaTHasi MaTpHIla ¥ €€ BHIYUCIICHHE.

5. Pemienne cucreM JHMHEHHBIX anreOpadyeckux YpaBHEHUNW MaTpPUYHBIM
cnocobom, metogoM Kpamepa, metogom ["aycca.

6. Pemienre oMHOPOIHOM CHUCTEMBI TMHEHHBIX alreOpandyecKux ypaBHEHUH.

7. Panr matpuiisl. Teopema Kponekepa-Kanenmu.

8. BekTophl u AeHCTBUS HAJ HUMHU.

9. CkansipHO€ U BEKTOPHOE MPOU3BENCHHS BEKTOPOB.

10.CmemanHoe IPOU3BEICHUE BEKTOPOB, €r0 T€OMETPUUECKUN CMBICI.

11.JIunelinas 3aBUCUMOCTh U HE3aBUCUMOCTH BEKTOPOB.

12.Pa3nuunbie GopMbl ypaBHEHHUS IPSMOM Ha TUIOCKOCTH.

13.Yron mexnay npsmeiMu. Touyka mepecedeHus: IByX NpsmbIX. PaccrosiHue ot
TOYKH J0 MPsMOMl. YpaBHEHUs OUCCEKTPUC.
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14 . KpuBble BTOpOro nopsjaka Ha Iockoctd. OOl BUJ ypaBHEHUS KPUBBIX
BTOPOTO MOPsIIKA.

15.WccnenoBanue siurnca, runepOosibl U napaboiibl MO0 MX KAHOHUYECKUM
YPaBHEHUSIM.

16.YpaBHEHUS IIIOCKOCTH B IIPOCTPAHCTBE. YTOJ MEXAY IIIOCKOCTIIMHU.

17.KaHOHHMYEeCKOE ypaBHEHHE IIPSAMOM B IIPOCTPAHCTBE. YTOJ MEXAY NPSIMBIMU
B [IPOCTPAHCTBE. YTOJ MEXAY HPSIMOM U IJIOCKOCThIO. OmpeneneHne o0Iux TOYeK
MPSAMOM U TNIOCKOCTH B MPOCTPAHCTBE.

IIpuMepHBIN nepedyeHs 3a1a4 K 3a4eTy ¢ oueHkou (1 cemectp)

2 110

/71 31
1. BeluuCnuTh ONpeneauTeNs: 3 -1 1 2|

1 3 21

—-X+3y+2z=4
2X+Yy+32=06
2y+2=3

2. Pemiuth cucteMy ypaBHEHUN MaTPUYHBIM CIIOCOOOM:

3. Ucnonb3ys Teopemy Kponekepa-Kamemnu, uccienoBaTh CUCTEMY YpaBHEHUN Ha
COBMECTHOCTbh. Ecin cuctema coBMecTHa, HAMTH 00111ee PEIICHHE.

2X, +X, =X, +3X, =14
X, —2X, +3X; +X, =—3
4% —X, —2X%X, =X, =11

X, +2X, +X;+2X, =10

5. Beruucnure miomaape napauiesorpaMmma, IOCTPOCHHOTO Ha BEKTOpax Hu b :
comy & =71 —-4]+9k b =11 +] +2k
6. 3anucaTh ypaBHEHHE KPUBOW BTOPOTO TOPAJKA, MPOXOMSIIEH Yepe3 TOUYKY

(1, 2) U UMEIOIIEH acCUMITOTHl Y = iEX'

7. TlpuBectn ypaBHeHue KpuBoii Y’ —8Yy—-5X+11=0 Kk KaHOHMYECKOMY BHALY,
NOCTPOUTh KPUBYIO, HATH KOOpPAUHATHI (HOKYCOB.

9.6.3 IlpumepHbIii NMepevYeHb BONMPOCOB JJIS1 NMPOBEACHUS MPOMEKYTOYHOM
aTTeCTAIMM 10 UTOraM OCBOCHUS TUCUMILIMHBI (IK3aMEH, 2 ceMecTp)

1. Onpenenenue hyHKIMKA OAHON nepeMeHHoi. CriocoObl 3agaHus, KJIacCU(pUKAITH.
2. YucnoBas mocnenoBatenbHOCTh. [lpenen mocnemoBarensHOCTH. Teopema o
€IMHCTBEHHOCTH TpeJiena MOCIeI0BaTeIbHOCTH.
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3. beckoHeyHO Manble U OECKOHEYHO OOJIbIIME MOCIEeN0BAaTEIbHOCTH. Teopema o
CBSI3U MEX]1y HUMHU.

4. CBoiicTBa OECKOHEYHO MaJIbIX MOCIIEOBATEIHLHOCTEH.

5. Onpenenenue npeaena GyHKIUU B Touke. OCHOBHBIE TEOPEMBI O TIpeiesiax.

6. [IepBrIii 1 BTOpOI 3aMeyaTeIbHbIC TTPECIbI.

7. OIHOCTOPOHHUE MPEEIBI.

8. OmnpezienieHe HempephiBHOM (GYHKIMM B TOYKE W Ha HHTEepBaie. OCHOBHBIC
TEOpeMbl O HempepbIBHBIX (PyHKIMsAX. CBoWcTBa (QYHKIUN, HENMPEpPHIBHBIX Ha
UHTEpBaJe.

9. Onpenenenue nmpousBogHON GyHKIIMU. Ee reomeTpuueckuii cMbICT.

10.Tabnuia npou3BOHBIX, MpaBuia ¢ depeHIIMpPOBaAHUS.

11.Jlorapudmuueckass npousBogHas. [Ipou3BoJHBIE CTENEHHOM, MOKAa3aTEIbHOM,
MOKAa3aTeJIbHO-CTENEHHON (PYHKIIUU.

12. Tnddepenuman GyHKIINN, €TO0 TEOMETPUUECKUN CMBICT, CBOMCTBA.

13.I1paBuiio Jlonurasns.

14 IlpusHaku MOHOTOHHOCTH (PyHKIMI. OmnpeneneHue SKCTPEMyMOB (PYHKLHUU.
Heobxonumoe ycioBue 3kcTpemyMa. JloCTaTOUHBIM MPU3HAK CYIIECTBOBAHUS
IKCTpEMyMa.

15.11pusnaku BeImykioctd rpaduka (yskuuil. HeoOXogumbliii MpU3HAK TOYKH
neperuda. JloctaTouHbIN NIpU3HAK TOUKU NIEperuoa.

16.AcuMnToTh rpaduKa GyHKITIH.

17.Haubonpiiee 1 HauMeHbIlIee 3HaYeHHs (PYHKIIMY B 3aMKHYTOM HMHTEpBAaJe.

18.IlepBoobOpa3nas ¢pyHkuus. Teopema 0 MHOKECTBE IEPBOOOPA3HBIX.

19.Heonpenenéunpiii nuaterpan. CBoicTBa HEOMPEACIEHHOTO HHTErpaa.
20.Tabnuiia OCHOBHBIX MHTETPAJIOB.

21.MaTerpupoBaHue Mo YacTsIM.

22 laTerpupoBaHue MPOCTEHIITNX PAIMOHAIBHBIX IPOOEH.

23.0mpenenéuublii HHTErpat (onpeeeHue U TeOMETPUIECKUN CMBICIT).

24.CRoiicTBa OIpeAeICHHOTO HHTerpaia. Teopema o cpeaHem.

25.®opmyna HeroToHa-JlelOHuma.

26.MaTerpupoBaHue MO YacTsAM ISl ONPEACIEHHOTO HHTErpaa.

27.I'eomeTpuiecKre MPUIOKEHNUS OTIPEICIICHHOTO HHTErpara.

28.HecoOcTBeHHBIE UHTETpAIIBI 1-TO U 2-T0 poja.

IpumepHbIii MepeveHs 3a1a4 K dk3aMeny (2 cemectp)

1
1. Berauemare mpenen:  lim (2 — X)sinGe),

1-x
2. ITpommddepentmponats Gpynkumo Y = In {Tj :

3. Haiitu Touku 3xcTpemyma u neperuda rpaduka QyHkmu: y = (2X — 7)- %/(x - 1)2 :
33X X

9-x> 3’

4. Haiitu acuMntoTsl QyHKIUU: Y =

Jx dx

5. Haiitu mepBooOpa3HyI0 HEONpeAeIeHHOTO HHTErpaa; J' 1
X —
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. x> +6x* +13x+8
6. Haiitu nepBooOpa3HyIo HEONpeAeIEHHOTO HHTErpaa; _[ dx

X(x +2)

1
X

7. BBIYMCITUTH UHTETPAIT: I >
o COS™ X

3

X+5

8. Beruucnuth uHTETpAT: j—xdx :
0

dx.

9. Haittn miomma s GUrypbl, orpaHAdeHHoi IMHuaME: Y = 5X , Y = X* + 4X.

2 dx
10. HccnenoBaTh Ha CXOAMMOCTH HHTETPAT J W :
X_
1

9.6.4 IlpumepHblii NepevYeHb BONMPOCOB ISl NMPOBEACHUS] MPOMEKYTOYHOM
aTTecTalluM 10 UTOTaM OCBOCHMS TUCIHHUILINHBI (324eT ¢ OLeHKOoil, 3 cemecTp)

. OyHKINU ABYX MEPEMEHHBIX (OIpeeeHne, MPEees U HEMPEPBHIBHOCTD).

. HacTHble pou3BoaHbIe | opsizika (onpeaeneHue, BHIYUCICHUE).

. duddepenuman GyHKUUH ABYX MEPEMEHHBIX (OMpeneseHue, IeOMETPUUYECKUN

CMBICII, CBOMCTBA).

. [Ipumenenue auddepeniuana B mpuOIMKEHHBIX BEIUACICHUSX.

. KacarenbHas miockocTh 1 HOpMaib K TOBEPXHOCTH.

. OKCTpeMyMbl  (YHKUMHA [JBYX [E€PEMEHHBIX (OmpenesneHue, HeoOXO0IUMbIe

yCJIOBUS).

7. JlocTaTo4yHbIE YCIOBUS IKCTPEMYMOB (DYHKIIMH JIBYX TIEPEMEHHbIX.

8. HauOoupiiiee u HauMeHbliee 3HaueHus QyHKIIMU B 3aMKHYTON 00JIacTH.

9. JIBoiinoit unrerpai. Ero cBoiicTBa 1 BBIUKCIICHHE.

10.'eomeTpudecknii CMBICI JBOWHOTO UHTETPAJIA.

11.KoMIieKcHBIE YHCia, ISHCTBUS HaJ HAMH.

12. luddepennmansubie ypaBHeHHsS 1-TO mopsiaka (ompeaeneHue, odiiee U YacTHOE
pemenus). 3agava Komu.

13. Iuddepennmanbapie  ypaBHeHuss 1-To  mopsaka ¢ pa3AeNSIONIMMUCS
nepemMeHHbIMU. OnHOponHbie nuddepeHInanbapie ypaBHEeHUsT 1-TO mopska.
Croco6 UHTEeTpUpPOBAHUS.

14 Jlunetinbie quddepennmaibabie ypaBHeHus 1-ro nopsiaka. YpasHenue bepuyiu.
Hudbdepenuuansubie  ypaBHeHUs B ToiHbIX auddepennuanax. Crocob
WHTETPUPOBAHUSI.

15.JIudbdepenimanbuoe ypaBHEHUE N-TO TOpsiIKa, OOIee pelieHue U MOCTaHOBKa
3agaun Komm gy takoro /Y.

16.ludpepennanbuple  ypaBHEHUsT N-TO MOPSAAKA, JOMYCKAIOIIME TOHUXKEHUE
TOpsIIKA.

17.JIunelinble ogHOpOaHbIE au(depeHIMaTbHbIE YPaBHEHUS C TOCTOSHHBIMU
koapurmentamu (JIOAY). Pemenne JIOAY meTonom nojacraHoBKH Diepa.

18.JIunetinbie HEeomHOpOAHBIE MU depennmnansubie ypaBuenus (JIHIY). Teopema o

cTpykType obmiero pemenus JIHIY.

WM -

o 01~
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19.0mnpenenenue 4aCTHOT'O pemeHns JIMHEWUHOTO HEOJHOPOIHOTO
muddepeHnanbHOro  ypaBHEHHs  2-TO  TOpsJiIKa  METOJOM  BapHalluH
MIPOU3BOJIBHBIX TOCTOSTHHBIX.

20.Haxoxnenue YaCTHOTO peleHus JIMHEWHOTO HEOAHOPOIHOTO
nudepeHnanbHOT0 YpaBHEHHS CO CIIEUaIbHOM MpaBoi YacThIO.

21.Yucnossie psigpl. OCHOBHBIE ONPECICHUS], CBOMCTBA CXOASIIUXCS PSAAOB.

22.Heobxoanmoe yclioBUe cXoauMocTu psiaa. CriecTBue.

23.1lpu3Haku cpaBHEHUS PANOB. DTAJOHHBIE PAIBL: T€OMETPUYECKasl MPOrpeccus,
000OIICHHBIN TAPMOHUYECKUHN PAI.

24 Ilpusnak Jlanambepa, paauKalbHbIN U HHTETpaibHble Mpu3Haku Komru.

25.3nakouepenyrommuecs: psapl. [Ipusnak Jleitoauma. OnpeneneHue yCIOBHOW U
aOCOJIIOTHOM CXOJUMOCTH.

26.0mpenenenre cTeneHHoro psina. Teopema AGers.

27.Pamquyca ¥ WHTEpBaJl CXOJMMOCTH CTEMEHHOTO psaa. HaxoxaeHue wuHTepBaia
CXOJUMOCTH.

28.Paznoxenue GyHKIMU B cTenieHHou psia. Pan Teinopa. Psng Maknopena.

IIpumepHbIii nepeveHsb 32124 K 3a4eTy ¢ OlleHKOii (3 cemecTp)

. . X —
1. Haiiti 1 ©300pa3uTh 001acTh onpenesieHuss GyHKIUU: Z = arcsin Xy

R

2. UccnenoBath Ha 3KCTpeMyM (yHKLHUIO: Z =1+6Xx—X* — Xy — y2 :

2 X
3. I3MeHUTh NOPSIIOK HHTETPUPOBAHUS: J.dx I f(x,y)dy.
% x—2

4. [IpencraBuTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETPUYECKOW W TMOKa3aTeIbHOM
dhopmax, n300pa3uTh Ha KOMILJICKCHOM IIOCKOCTH:

1) z=2i, 2) z=-2021.
. Haiftu kopru anreGpanueckoro ypasternss Z° +8 = 0.
. Petutes nuddepennmanbHoe ypaBHEHUE: 3(xy' + y) =Xy’ , y(l) =3.

. Petuth qudepenimanbHoe ypaBHEHHE: X’ y"+ X? y'=1
. Haittn obmee pemenne muddepennuansaoro ypasaenus: Y +2Yy +5y =0,

© 00 N o O

.HCCJ’IGI[OB&TB Ha a6COJ'IIOTHYIO nu YCJ'IOBHyIO CXOOAUMOCTb III/ICJ'IOBOI\/'I pHI[Z
n
5 Caln
2
n=1 " +Nn

o0
10 HCCJ’IGI[OB&TB Ha CXOOAUMOCTD pHI[: Z
n=1
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9.6.5 IlpuMepHbBIil nepeyeHb BONMPOCOB IS NMPOMEKYTOYHON aTTecTaluu
10 UTOraM OCBOEHUS AMCIUILIMHBI (3K3aMeH, 4 ceMecTp)

1. Knaccuueckoe u ICOMCTPHUUICCKOC OIIPCACIICHUA BEPOATHOCTH.

2.3aBUCHMMBIE ¥ HE3aBHCHMBIC COOBITHA. YCJIOBHas BEPOSATHOCTh. Teopema
YMHOKCHHSI.

. Teopema cnoxenus. @opmyiia moaHou BepositHocTu. Popmyia baneca.
. IlocnenoBarenbHble ucnbiTanus. Popmyna beprysn.

. [IpenenbvHbie ciyyan popmyibl bepryiu.

o 01 B~ W

. IloHATHE CIlydalHOM BEJIMYMHBI M €€ 3aKOHa pacnpenesieHus. Buapl cirydalHbBIX
BEJIMYMH.

\l

. P pactipenenennsi. MHOrOyroJIbHUK pacipeaeIeHUs.

8. ®yHKuMs pacnpeaencHus, ee cBoicTBa. [IMOTHOCT BEpPOSTHOCTH pacHpeIeIeHus,
€€ CBOMCTBA.

9. YucaoBnie XApaKTCPHUCTHUKHU cnyqaﬁHoﬁ BCJINYHWHBI: MaTCMAaTHYCCKOC O KHMAAHHNC U
cro CBOﬁCTBa, MO4a, MCAaHa.

10.YucnoBble XapaKTepUCTUKHU CIyYaWHON BEJIIMYUHBI: JUCIIEPCUS U €€ CBOMCTBA,
CPEIHEKBAAPATUYECKOE OTKIOHEHUE.

11.0OcHOBHBIE ~ 3aKOHBI  pacOpeleieHUs] JTUCKPETHBIX  CIyYalHBIX  BEJIMYUH
(ompeneneHus, YUCIOBbIE XapaKTEPUCTUKH).

12.0cHOBHBIE 3aKOHBI ~pACIpeNeICHUs] HEMPEPBIBHBIX  CIYYalHBIX  BEIHYWH
(ompenaenenust, YUCIOBbIE XapAKTEPUCTUKH ).

13.®ynknus Jlannaca, ee CBOKCTBA.
14 KosdhurmeHT Koppeisimu.

15.J]IByMepHBIiI HOpMaJIbHBIM 3aKOH pacCHpeeleHUs] U €ro mMapameTpbl. DIUIHUIC
paccevBaHusl.

16.3akoH OOJBIINX YHCETT.
17.lentpanbHas npenenbHas Teopema JlssmyHoBa (0e3 Joka3aTebCTBRA).

18.IlpenMer u 3amaunl MaTEMaTUYECKOW CTATUCTUKH. |'eHepanbHas W BBIOOpOYHAs
COBOKYITHOCTH.

19.1lonmuron 4acTOT ¥ OTHOCHUTENBHBIX 4YacToT. [HcTOorpaMma 4YacToT WU
OTHOCHUTEJIbHBIX YaCTOT.

20.OMnupuyeckast GyHKIUs pacipeiesieHus, €e CBOMCTBRA.
21.ITonsiTue ToueuHoM orieHku. TpeOoBaHMS K KAUECTBY TOUCUHBIX OIICHOK.

22 JloBepuTenbHas ~ BEpPOSITHOCTb,  JIOBEPUTENbHBIA  WHTEpBaJ. ToyHOCTH
VHTEPBAJILHOU OLICHKHU.

23.JloBepuTEIbHBIN HHTEPBAI JIJIs1 OIICHKH MAaTEMAaTHYECKOTO OXKHUIAHUS
HOPMAaJIbHOTO PACIIPEICIICHUS TIPU U3BECTHOM CPETHEKBAIPATHUECCKOM
OTKJIOHEHHUHU.

24.Cratuctrueckas runotesa. OmmuOKu epBoro ¥ BTOPOIo poja.
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25.Cratuctnueckuii  kpurtepuil. Kpurtudeckas 001acTb, BHUABI KPUTHUYECKHUX
o0nacTen.

26.0OcHOBHBIC JTallbl PEMICHHWS 3aJa4d O CTATUCTUYCCKON TMPOBEPKE THIOTE3.
OCHOBHBIE MMOHSTHS U OIIPE/ICIICHMUS.

27 Kpurepuii cornacus [lupcona.

IIpuMepHbIii MepevyeHsb 3a1a4 K K3amMeny (4 cemecrtp)

a.k

1. BeposTHOCTH 00paleHus B OTAENI KaapoB OpraHusanuu K uenoBek paBHa € ° PR

BeposiTHOCTB IoJTydeHus1 0TKa3a paBHa p. HaliTu BEposSTHOCTE pOBHO M OTKa30B
11t 00paTUBIIMXCS K YeIloBeK.

2. CtyneHT Bbly4m1 uib 4 BopocoB u3 25. HaliTu BeposATHOCTH TOT0, YTO B OMIIeTe
U3 JIBYX BONPOCOB XOTsl OBl OJIMH U3 HUX OKAXKETCS EMY 3HAKOMBIM.

3. IIpubop cocrout u3 1000 anemeHTOB. BEpoATHOCTH 0TKA3a OJTHOTO AJIEMEHTA 3a
nepuoa 7 pasHa 0,002. HaliTU BEpPOATHOCTb TOTO, YTO 3a EpUOA T OTKaXKYT: TPH
AJIEMEHTA; XOTs Obl OMH 3JIEMEHT.

4. HaliTu MUHUMAaNbHBIA 00BEM BBIOOPKH, MPH KOTOPOM C HaAeKHOCThIO 0,925
TOYHOCTHh OIICHKHM MaTeMaTHYECKOTO OXXUJAHHUS HOPMAaJIbHO paclpeieieHHON
reHEpAIbHOM COBOKYITHOCTH MO BBIOOPOYHOU cpeaHel paBHa 0,2, eciu U3BECTHO,
YTO CpeAHEe KBAIPATUUECKOE OTKIIOHEHUE T€HEPaIbHOM COBOKYITHOCTH G = 1,5.

5. IIpu wucnoeiranusx 1000 snementoB 3apeructpupoBano 100 orkazoB. Haiitu
JIOBEPUTENbHBIN MHTEPBaJ, MOKPHIBAIOIINN HEU3BECTHYIO BEPOSITHOCTH p OTKa3a
nJIEMEHTA ¢ HaJie:KHOCTHIO 0,99.

6. [Ipou3BoasATCS HE3aBUCUMBIE HCHBITAHUS C OJUHAKOBOM, HO HEHU3BECTHOM
BEPOATHOCTBbIO p TOSBIEHUS COOBITUA A B KaxaoM wucnbiTaHuu. Haiitu
JIOBEPUTEIbHBI MHTEPBAJ ISl OLICHKH BEPOSTHOCTH p € HajekHOCThio 0,99,
eciu B 100 ucnpiTanusx coobiTe A mosiBuiiock 60 pas.

7. Jlana niuoTHOCTh BeposTHOCTH | (X) CIIy4alHOU BEIUYUHBI X
(
0 : X<0

f(x)=4C 1-% . 0<xs<3

0 , X>3
Haitrn: C, M (X), D(X), o, P([X =M (X))).

8. Cpok ciry>k0bI yCTpOHCTBA paclpeieieH Mo MOKa3aTeIbHOMY 3aKOHY, PUYEM
CpeIHUM CPOK CIYKObI paBeH 4. HaliTu BEpOSTHOCTH TOTO, UTO B PE3yJIbTaTe
WCIIBITAHUM citydaiiHas BennunHa X nonaaét B uatepsai (0,2; 0,5).

9. Dkunax BBIMOJIHSET NoJieT Ha BeicoTe H. Ommbka B noaaepxaHuu 3a1aHHOM
BBICOTHI pacrpeiesieHa Mo HOpMaIbHOMY 3aKOHY CO CPEIHUM KBaJIpaTUYHBIM
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OTKJIOHCHUEM O = 8™ . UMeeTcs cucteMaTuueckas OImMOKa — 3aHMKCHHUE

BBLICOTHI Ha 3 M. HaliTu BEpOATHOCTH HAXO0XKICHUS CaMOJIETA B HHTEPBAJIE
AH =+10m.

10 MeTOIlI/I‘leCKI/Ie PEKOMECHIAIUMA 110 OPraHu3alui U3YyICHUA NTUCITUIIJTUHBI

JInst  yCHEeNmrHOTO OCBOCHMSI AWCIUIUIMHBI CTYACHTBHI JIOJDKHBI  MTOCEIIATh
JICKIIMOHHBIE W TIPAKTUYCCKHE 3aHATHS, AKKypaTHO KOHCIIEKTHPOBATH JICKIIHH
(mucath B OTACIBHOW TETPaaW, BBIACIATh W (UKCHUPOBATH KIFOUEBHIC MOMEHTHI
JICKIIMH), BBIMIOJNHATH 3aJlaHUs 10 PELICHUI0 THUMOBBIX 3a/Jad HAa MPAKTUYECKUX
3aHATUSAX. llepen 3aHATHAMM CTyJIEHTaM PEKOMEHIYETCS MPOYUTATh KOHCIEKT
MPEAbIAYIIEro 3aHsATHsA. B KOHIIe ¥ HA MPOTSHKEHUH 3aHSTHUS CTYIEHTBl MOTYT 3a/1aTh
MPENo/IaBaTelN0 YTOUHSIOIINE BOMPOCHI [0 paCCMAaTPUBAEMON TEME.

OCHOBHBIMH BHJAMH ayAUTOPHOM pabOThl CTYJEHTOB SIBISIOTCS JICKIIUH,
npaktuyeckue 3anarus (1. 5.2, 5.3, 5.4). B xone nexkuuu npenojaBateb U3jiaraet u
pa3bICHSIET OCHOBHBIC, HamOOJee CIOXKHBIC MOHATHS, a TaKKe COOTBETCTBYIOIIHE
TEOPETUYECKHE W TPAKTHUECKHUE MPOOJIEMBI, JaeT 3aJaHus U PEKOMEHIAINH IS
MPAKTUYCCKUX 3aHATHH, a TakkKe YKa3aHWsA 1O BBITOTHCHUIO OO0YJarOIIUMCS
CaMOCTOATEIBbHON pabOTHI.

BaxxHBIM yCITOBHEM YCHEIIHOTO OCBOSHUS JUCITUIUIMHBI SIBIIACTCS TaKKe
caMocTosiTeNibHasi paboTa cTyaeHToB. llenpio camocTosiTeTbHON (BHEAYIUTOPHOMN)
paboThl O0YYaIOIIUXCS MPU U3YYCHUH HACTOSIIEH Y4EeOHOW AMCIUIUIUHBI SIBISETCS
BbIPa0OTKAa UMHU HABBIKOB PEIICHUS 3a7a4 M0 U3y4aeMoil TeMe, paboThl C HAYYHOU U
y4eOHOM JUTEepaTypoH, APYyTUMH UCTOYHUKAMH, a TAKXKE Pa3BUTHE Y 00ydaroUUXCs
YCTOMYHUBBIX CIIOCOOHOCTEN K CaMOCTOSITENIbHOMY (0€3 MOMOIINM MpernoaaBaTes)
U3Y4YEHUIO 1 00paboTKe MOTyuYeHHON nHpOpMaIuu.

B nporecce camocTosiTenbHON paboThl OOYYAIOIIMIICS JOJKEH BOCIIPUHUMATD,
OCMBICTTUBATh W YIUIYOJISITh MOJy4daeMylo WH(OOpMAaIuio, pemath MPaKTUYECKUe
3a/layd, aHAJIU3UPOBATh IOJYYCHHBIC PE3YJIbTAThl, BBIMOJIHATH WHIWBHIYaTbHBIC
3aaHus, OBJIJICBaTh npohecCHoHaTBHO HEOOXOIMMBIMH HaBBIKAMH.
CamocTtosTenbHass padboTta oOydaromerocss J0JDKHa HMMEET CUCTEeMATHUYHBIA U
MOCIIeIOBAaTeIbHBIA XapakTep. TONBKO B ATOM CJly4dae MPOUCXOIUT YCIICITHOE
OCBOCHHE MPOTPAMMBI JUCIUTUTHHEI.
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