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1. | Jlexuun 44 48 20 112 | wyacoB
2. | JlaGopaTopHbie pa6oThbI 4acoB
3. | MpakTHYecKHe 3AHATHS 64 72 34 170 | yacoB
4. | Kypcosoii npoext/pa6ota (KPC) (ayauTopHas) 4acoB
5. | Becero ayAMTOPHbIX 3aHATHIA (Cymma1-4) | 108 | 120 | 54 282 | uacoB
6. M3 HUX B MHTePAKTUBHON dopme | 22 22 10 54 | yacoB
7. | CamocrosiTenibnast pabora cryaentos (CPC) | 108 | 132 54 294 | yacoB
8. | Beero (6e3 9x3amena) (Cymma5,7) | 216 | 252 | 108 576 | yacoB
9. | Camoct. paGoTa Ha MOArOTOBKY, CAa4Y IK3amMeHa 36 36 36 108 | yacos
10{ OGmas TPyA0EMKOCTh (Cymma89) | 252 | 288 | 144 684 | yacoB
(B 3aueTHBIX eauHuuax) | 7 8 4 19 | 3ET
3ayer He NMpeayCMOTPEHO Jud. 3a4er He MpeayCMOTPEHO
Dk3amel 1,2,3 cemecTp
Tomck 2016
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Paccmotpena n ogoOpena Ha 3aceqanuu Kadeapbl
npotoko Ne 282 ot « 18 » 4 2016 1|

JIMcT corjiacoBaHMii
PaGouas mporpamMma cocTaslieHa ¢ yderoM TpeboBanuii GenepansHoro I'ocy1apcTBEHHOr0
o6pasoBaTtenbHOTO cTanzapra Boiciero obpasosanus (PI'OC BO) no HanpaBlIeHHIO IOATOTOBKM
(cnemmansroctr) 28.03.01 HaHOTEXHOMOTMHM ¥ MEKPOCHCTEMHAs TEXHHUKA, yTBepxaenHoro 06.03.2015r.,
Nel77

paccMOTpeHa U yTBepXkeHa Ha 3acefanud Kapenpsr 18 anpenst 2016 r., mpoTokon Ne 282

Pa3paGoT4nKu JOLEHT Kadeapel MaTEMaTHKH el H.3. JIyruna
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1. Ilesn 1 3a1a4u AUCHUILVINHBI: POPMUPOBAaHNE MATEMAaTUYECKON KYJIBTYpPhI CTYIEHTOB, H3y4EHHE
OCHOBHBIX MaTeMaTHYECKUX MOHATUH, UX B3aUMOCBSI3U U Pa3BUTHS, OBJIQJICHUE COBPEMEHHBIM alapaTom
MaTEeMaTUYECKOTO aHAIN3a IS TaJIbHEUIIIETO UCTIONB30BAaHUS B IPYTUX 00JACTAX MaTEMaTUYECKOTO 3HAHHS
U IUCUUIUIMHAX €CTECTBEHHOHAYYHOI'O COJCPKAHHUS.

2. Mecro aucnuminnsbl B cTpykrype OOIL: JIuciurummaa «MaTtemaTukay sBiseTcsi 6a30Boi
JUCHUILITMHON B MAaTEMAaTUYECKOM U €CTECTBEHHOHAYUYHOM LUKIIe. st u3ydeHus Kypca MaTeMaTHKU
HE0OXOIMMO 3HaHHE Kypca MaTeMaTHKHU cpelHel mKoabl. OCcBOCHHE MaTEMAaTHUKH HEOOXOAUMO ISt
M3Yy4YEeHUs TUCHUILTUH 6a30B0r0 1uKIiIa «Dusukay, «Duzndeckre OCHOBBI JEKTPOHUKNY, «TeopeTnueckue
OCHOBBI AJIEKTPOTEXHUKUY», & TAKXKE MPU U3YUYECHUHU AUCLUUILINH NMPOPECCHOHATBHOTO IIUKIA, B y4eOHO-
HCCIIEA0BATEIIBCKON U HAYYHO-UCCIIEIOBATEIHCKOM padoTe.

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHUS AU CHHUILINHBI

BeinyckHuK 10iKeH 001a1aTh CIETYIOUMMH KOMIETEHIUSAMMU:
OIIK-1 — «ci0COOHOCTBIO MPEACTABIATh AJEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUI HAyYHYIO KapTUHY
MHpa Ha OCHOBE 3HAHUS OCHOBHBIX II0JIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK U MAaTEMAaTUKHN»
OI1K-2 — «ciocOOHOCTBIO BBISIBIISITh €CTECTBEHHOHAYYHYIO CYITHOCTH MTPOOJIEM, BOSHUKAIOUINX B XOJI€
npodeCCHOHATBHON 1EATEIbHOCTH, IPUBIEKATh ISl UX PEILIEHHUs COOTBETCTBYIOIUI (PU3HKO-
MaTeMaTHUYECKH armapar»

B pe3yabTare 0cBOeHUSI JUCHUIIMHBI 00YYAIOIIMIACH TOJIAKEH:
3namb: OCHOBHBIC TIOHSTHS, OIpENETeHUs U CBOWCTBA OOBEKTOB MaTEMaTHUYECKOro aHalu3a,
(GhOpMYTUPOBKH M JT0KA3aTEIhCTBA YTBEP)KIAEHUN, METOMIBI MX JO0KA3aTeIhCTBA, BOBMOXKHBIE WX CBS3U H
MPWIOKEHUST B JPYrHMX OOJACTIX MAaTeMaTH4YeCKOro 3HAHWS M JUCHUIUIMHAX €CTECTBEHHOHAYYHOTO
CoAEepKaHU.
Ymems: noxaspiBaTh MaTeMaTHUECKUE YTBEpPXKACHUS, pellaTh 3aJadyd, MPUMEHITh MaTeMaTHYEeCKUe
METOBI JJIsSl PEIICHUS] MPAKTUICCKUX 3a7a4 B IPYrUX 00JIACTIX MaTEeMAaTHUECKOTO 3HAHUS M JUCIUTIINHAX
€CTECTBEHHOHAYYHOI'O COAEPKaHMUs.
Bnaoems: anmapaToM MaTeMaTUYECKOTO aHaM3a, METOAaMHU JOKA3aTEIbCTBA YTBEPKIACHUM, HABBIKAMH
MIPUMEHEHHUS 3TOTO B IPYIHX 00JIACTIX MATEMATHUECKOTO 3HAHUS U JUCHUIIMHAX €CTECTBEHHOHAYYHOTO
COJIepKAHUA.
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4. O0beM JUCUMILIMHBI M BUIbI Y4eOHOH padoThI

OO011ast TpyA0EMKOCTh AUCHHUILTHHBI cocTaBiser 19 3a4ETHBIX €INHHAILL.

Bun yue6Hoit paboTh Beero 4acos Cemectpnl
1 2 3
AyauTopHble 3aHATHS (BCero) 284 108 120 54
B toM unce: - - - - -
Jlekun 112 44 48 20
Jlaboparopusie padotsr (JIP)
[paktnyeckue 3ansaTus (I13) 96 34 42 20
Cemunapsi (C) 12 6 6
Kosnoksuymsl (K) 18 6 6 6
Kypcogoii mpoekt/(pabora) (ayauTopHasi Harpy3ka)
Jlpyaue 6uovi ayoumopHoii pabomol
KonTpomsHbIe paboTHI 44 18 18 8
CamocTosiTeIbHAs1 padoTa (Bcero) 292 108 132 54
B Tom uncae: - - - - -
KypcoBoii mpoekT (pabota) (camocTosTesabpHas paboTa)
PacuetHo-rpaduueckre paboTsl
Pedepar
Hpyeue eudvl camocmoamenvrou padomvl
H3ydeHne TeopeTHUecKOro MaTepuaia, oJroToBKa K 36 44 18
NPAKTUYECKUM 3aHITHIM
IToaroToBKa K CEMHHApaM, KOJUIOKBUyMaM 36 44 18
Pemenune 3ama4. [1orotoBka K KOHTPOJIbHBIM paboTaM 36 44 18
By npoMe)xyTo4YHOI aTTecTanuy -9K3aMeH 108 36 36 36
O01as TpyI0eMKOCTh 9ac 684 252 288 144
3auetneie Emuanier TpymoeMkocTH 19 7 8 4
5. Conepixanue TUCHUNINHBI
5.1. Pa3neanl AMCHMIIMHBI U BUALI 3AaHATHI
. = 3 ®
. g . E . < 8 OpMHpPYEM
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= 2 (OK, TIK)
1. Onpenenurenu U MaTpuiibl. CHCTEMbI THHEHHBIX 8 10 16 34 OIIK-1,
YPaBHEHHI. OIIK-2
2. | DyeMeHTHI JIMHEHHOH ayreOphl: INHEHHbIE 6 8 18 32 OIIK-1,
BEKTOPHbIE IIPOCTPAHCTBA, JINHEHHBIE OIIEPaTOPHI, OIIK-2
KBaJIpaTH4HBIE (DOPMBI, TCH30PBI
3. | AnamuTHYeckasi reoMeTpus 6 8 16 32 OIIK-1,
OIIK-2
4, BBenenue B MaTeMaTHUUECKUN aHAIN3 8 14 12 34 OIIK-1,
OIIK-2
5. JuddepennpansHoe ncUrciieHne GYHKIMN OTHOM 6 6 12 24 OIIK-1,
nepeMeHHON OIIK-2
6. | dubdepenuuanpHoe ucuncienne GyHKIuu MHOTHX | 4 6 12 22 OIIK-1,
MepeMEeHHbBIX OIIK-2
7. | KoMIulekcHBIE yucia 2 2 6 10 OIIK-1,
OIIK-2
8. | UHTerpanpHOE HCUNCICHUE (DYHKITUH OTHOM 8 16 32 56 OIIK-1,
MIePEMEHHO I OIIK-2
9. | UHrerpanbHOe MCYHCIEHHE PYHKIIMH MHOTHX 10 18 20 48 OIIK-1,
TTepeMEHHBIX OIIK-2
10. | OGbikHOBeHHBIE TU(depeHInAIbHbIE YPABHEHUS 8 14 22 44 OIIK-1,
OIIK-2
11. | DneMeHTHI Teopur QYHKIMNA KOMIUIEKCHOM 6 8 18 32 OIIK-1,
NIepEeMEHHON OIIK-2

A
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12. | Pagwr 12 16 20 48 OIIK-1,
OIIK-2

13. | Tpuronomerpuueckue paasl Oypbe n HHTErpal 4 4 18 26 OIIK-1,
Dypoe OIIK-2

14. | OmnepanroOHHOE UCYUCIICHUE 4 6 18 28 OIIK-1,

OIIK-2

15. | Cnyuaiinble coObITHsI. BeposiTHOCTD. 2 3 4 9 OIIK-1,

OIIK-2
16. | OCHOBHBIC TEOPEMBI TCOPHU BEPOSTHOCTEH. 2 3 4 9 OIIK-1,
OIIK-2
17. | [loBTOpEeHHUE OMBITOB. 2 4 4 10 OIIK-1,
OIIK-2
18. | CnydaiiHble BeMYMHBI U UX 3aKOHBI pacrnpeneneHus. | 4 6 6 16 OIIK-1,
OIIK-2

19. | HekoTophbie 3aKOHBI paCHpPEACICHUS CIyIaliHbIX 2 4 6 12 OIIK-1,
BEJIMYNH. OIIK-2

20. | CucreMsl CiydaiiHBIX BEJUYHH. 2 6 10 22 OIIK-1,

OIIK-2
21. | IIpenenbHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH. 2 2 6 10 OIIK-1,
OIIK-2
22. | DneMeHTHl MaTeMaTHIEeCKOH CTaTHCTHKN. 2 4 4 10 OIlK-1,
OIIK-2
23. | OOpaboTKa OIBITOB. 2 2 10 |14 OIIK-1,
OIIK-2
5.2. Conep:kanue pa3esioB JMCUHUIIMHBI (110 JIEKIHSIM)
dopmupye
Ne | HaumeHoBanue Tpyno Mpie
ConeprxkaHue paszenoB €MKOCTb KOMIIETEHI]
n/n paznenon
(gac.) 17071
(OK, IIK)

Cemectp 1

1. Ornpenenurenu Matpuupsl u aedctBus Haa HuMH. Omnpenenurens nopsiaka N, OIIK-1,
Y MaTpPHIIBI. CBOMCTBa ompeaenuTens. MUHOP M anrebpandeckoe TOTIOJHEHHE. OIIK-2
Cucremsl Beruncnenue omnpenenuTenci. Obparnass marpuna. CucTeMsl
JIMHENHBIX JIMHEHHBIX aireOpanyeckux ypaBHeHuil. Kiaccugukanus cucrem.

YpaBHEHMH. Teopema Kponekepa-Kanemnu. PemieHune onpeneneHHBIX CHCTEM.
Marpuynas ¢opMa 3amrcd ¥ MaTpUYHBINA CIIOCOO PEIICHHs CHCTEM
JMHENHbIX ypaBHeHuil. Merony Kpamepa, merox I'aycca. Pemenne
HEOTIpeIeIeHHBIX cucTeM. [{oHATHE O0Iero u YacTHOTO pPEIICHHM.
OIHOPOHBIE CHCTEMBI IMHEHHBIX YPaBHEHUH.

2. DIIeMEHTBI Jlunelinpie mpocTpaHcTBa. JIMHEHHO 3aBHCHMBIE W JIMHEHHO OIIK-1,
JIMHEHHOU HE3aBUCHUMBIE CHCTEMbI BEKTOpOB. ba3zuc u koopauHatTel. Panr OIIK-2
anreOpsr: Matpuiel. Teopema o 6a3ucHOM MuHOpe. DYHKIMUA B JTHHEHHBIX
JIMHENHBIE npocTtpaHcTBax. JIuHeHHBI oneparop W ero marpuua. JelcTBus
BEKTOPHBIE HaJl JIMHEHHBIMU OllepaTopaMu: CJI0KEHHE, YMHOXKEHHE Ha CKaJsip,

MIPOCTPAHCTBA, kommo3uniusa. CoOCTBEHHBIE 4YHCIIa H COOCTBEHHBIE BEKTOPHI
JIMHEIHbIe JMHEHHOTO OIlepaTopa, MX HaxXOKIeHHue, cBoiicTBa. KBampaTuunble
OIIEPATOPHI, ¢dopmel. TlpuBeneHue KBaApPaTUYHOH (OPMBI K TJIABHBIM OCSIM.
KBaJlpaTUIHBIC Tenzopsl. Onepanny Haj K TEH30PaMHU.

(bopmHl,

TEH30PHL.

3. | Aramutnueckas | [Ipsmast JnuHHS Ha IDIOCKOCTH: oOmiee, KaHOHHYECKOE U OIIK-1,

reoMeTpus rapaMeTpU4ecKoe ypaBHEHHs. YTOJ MEXIy IpSIMBIMHU: YCIOBHS OIIK-2

MapajuIeIbHOCTH U EPIICHANKYISIPHOCTH.

[TnockocTe B mpocTpaHCTBE: o0liee ypaBHEHHE M YpaBHEHHE B
OTpe3Kax. YCIOBHS MNApaJUIEIbHOCTH W HEPIEHIUKYISIPHOCTH
mwiockocteil. PaccrostHme oT TOYkM g0 IUIOCKOCTH. [lpsimas B
MPOCTpPAaHCTBe:  oOIlee, KAaHOHWYECKOE W  IapaMeTpU4ecKoe
ypaBHeHMs. PaccTosiHME OT TOYKM [0 MPSIMOW; MEXIY
CKPEIINBAIOIUMHUCS MPSIMBIMU. YTOJ MEX]y TIPSIMOI H TIOCKOCTBIO.
IlonsipHass cucrema KOOpJAMHAT. YpaBHEHHE IIOBEPXHOCTH B
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npocTpaHcTBe  [lunuHgpuyeckue, KOHHUYECKHE  IOBEPXHOCTH,
MOBEPXHOCTH  BpamieHus. [loBepxXHOCTM  BTOpPOro  MOpSAKA:
KaHOHHMYECKHE YPaBHEHUs, UCCIEJOBAHUE C IOMOIIBIO CEUEHHUH.

4. | Beenenue B
MaTeMaTH4ec-
KHH aHaJIu3.

[Monste  QyHkuMHM, crmocoObl  3amaHus.  OrpaHMYEHHOCTS,
MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTH, IIEPUOANYHOCTH (YHKIIHH.
Kommnozunms ¢pynxumii. Crioxsas U oOpartHas ¢pyHKuu. YucioBas
MOCJIEZI0OBATENBLHOCTD U ee npefei. [Ipenen GyHKIuKM HenpepbIBHOTO
aprymenTa. OIHOCTOpOHHHME Tpenenbl. TeopemMbl O mpeaenax.
Heomnpenenennsle BolpaxeHus. [lepBblii U BTOpOI 3aMedaTeNbHbIE
mpemensl W WX cueacTtBus.  HempepblBHOCTE  (DyHKIHH.
Krnaccudukaums toyek paspeiBa. lcrnosp3oBaHHe HENPEPHIBHOCTH
IpU BBIYMCIEHUM MpenenoB. CBOWCTBA HEMPEPHIBHBIX (YHKIHH.
Beckoneuno wmamble W OeckoHeWHO Oosbiine (QYHKIMM W HX
cBoiictBa. CpaBHeHHE OECKOHEUHO MaJbIX, MOPAIOK MAaJOCTH.
I'maBHast gacte OeckoHeyHO Manoil. CpaBHeHHE OECKOHEYHO
00JIbIINX (QYHKLUIL.

OIIK-1,
OIIK-2

5. | duddepenun-
anpHOE
UCYHCIICHUE
(bYHKIMU OTHOU
IepEMEHHOU

[onstne mpowmsBoxHOW. [IpOM3BOAHBIE 3ITEMEHTAPHBIX (YHKITHIL.
[Monstre muddepenuupyemoii pynxumu. Juddepenunan pyHkumu.
CaoiicTBa muddepennuana. I'eomeTpuueckuit CMBICIT
midepennmana.  MuBapuantHocTs  GopMmbel  muddepeHunana
nepBoro nopsiaka. OcHOBHble mpaBwiia AU QepeHUpOBaHHSL.
[IpousBomHas ciOXHOHM, 0oOpaTHON (YHKIHH. IIpousBoanbie
BBICHIMX MOPsIKOB. Jnddepentmans: Beicmx nopsakos. Popmyna
JleitOnanma.  uddepennnpoBanne mapamMeTpUIecKd  3aJaHHBIX
¢ynkumii. Teopembl o cpeanem 3HayeHuu.  [IpaBuio Jlomwrans.
®opmyna Telnopa. VYcioBus NOCTOSHCTBA U MOHOTOHHOCTHU
¢GyHKIMH. DKCTpeMyMbl (DYHKIWH. 3a1a4a OTHICKaHHsI HanOOJIBIIEro
W HaWMEHBIIEro 3HavyeHW (QYHKIMUM Ha OTpe3ke. BBIMyKIOCTh
rpadpuka Qyskmun. Toukum mepermba. AcuMmnToThl.  [lomHOe
uccienoBaHue (PyHKIMH U TIOCTPOeHUE rpaduka.

OIIK-1,
OIIK-2

6. | Auddepenim-
IBHOE
HCYHCIICHUE
GbyHKIIIH
MHOTHUX
MePEeMEHHBIX

BeckoHeuHOMepHBIE TpocTpaHcTBa. llpemen M HeEMpepbIBHOCTh
(YHKIMM MHOTHX TI€peMEHHBIX. [Ipom3BojHass MaTpuma u ee
ctpoerue. IloHsTue yacTHOW  mpousBogHON.  [losHbIi
maddepennuan. KacarenpHast I0CKOCTh U HOpMaJb K IOBEPXHOCTH.
JuddepennmpoBanue HesBHO 3aiaHHbIX (yHKIMHA. [IpomsBomgnas
no HamnpasieHuto. I'paguent. IIpous3BoJHBIE BBICIINX HOPSIIKOB.
Huddepennmansl BHICIIMX HOPSIIKOB. OKkerpeMyM (QYHKINH
HECKOJIbKUX NepeMeHHbIX. HeoOxoanmble M JI0CTaTOYHbBIE YCIOBUS
SKCTpeMyMa. YCIOBHBIH SKCTpeMyM. HanMmeHbimee W HanOonbliee
3HaueHHs QYHKIMH B 00IaCTH.

OIIK-1,
OIIK-2

7. KommiekcHble
qyucia

KommiekcHble uynmciia W WX K300pakeHHWE Ha  IUIOCKOCTH.
AnreOpandeckas, TPUTOHOMETpHYECKas W TOKa3aTeldbHas (HOPMBI
3alMCH  KOMIUIEKCHOro uucia. Omnepalud HaJl KOMIUIEKCHBIMU
guciamu. @opmymna MyaBpa. Teopema besy. OcHoBHas Teopema
anreOpel.

OIIK-1,
OIIK-2

8. | UHTerpamsHOE
HCYHCIIEHUE
(GyHKIINH OJHOM
[IepEeMEHHOH.
Heonpenenenn
bIil UHTETpaJL.

[lepBooOpaznas.  Heompenmenenusrii  mHTerpan.  [Ipocteiimme
cBoiictBa. [lpaBuia nHTerpupoBanus. Tabauua uHTErpaoB. Meron
WHTErPUPOBAHMS 10 YacTsAM. 3aMeHa IepeMeHHOH. VIHTerpupoBanne
npocreiimux apoGei. MHTerpupoBaHue panMOHaJIbHBIX (QYHKLIUH,
UHTErpUpoBaHWE  (YHKOWH,  palMOHAIBHBIX  OTHOCHUTEIHHO
TPUTOHOMETPUYECKHX (GYHKIMHA. VHTEerpupoBaHne HEKOTOPBIX
HPPaLUOHAJIBHOCTEM.

OIIK-1,
OIIK-2

2 cemecTp

8. WnTerpansHoe
HCUYHUCIICHNE
(bYHKIMU OTHOU
[IEPEMEHHOM.
OrnpeneneHHbIN
u
HEcOOCTBEHHbBIE
HMHTETPaJIBL.

3ajgaym, NPUBOASIIME K TOHSATHIO OIPEACICHHOTO HHTErpaia.
OmnpeneneHHpId MHTETpall, €ro cBoicTBa. Kiacc MHTErpupyeMbIx
¢ynkuuii. Teopema o cpennem. Teopema o HpPOM3BOAHOW OT
uHTerpaja no BepxHemy mpenery. @opmyna Herorona-JlentOrnma.
WHTerpupoBanue 1o 4acTsM U 3aMEHa IEpEeMEHHON B OIIpe/IeIEHHOM
HHTErpare. [IpubnmkeHHBIE ~ BBIYMCICHUS  OINPEAEICHHOTO
nHTerpana. PopMynbl IPAMOYrOJIBHUKOB, TpameNuil M Mapadoul.
IIpuioxenus onpeaeseHHoro MHTerpajia K BHIYMCICHMSIM IUIonaien

OIIK-1,
OIIK-2

A
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IUIOCKHUX (DUTYP B JIEKAPTOBBIX U MOJSIPHBIX KOOPAMHATAX, 00BEMOB
TeN W JUINH KpUBBIX. HecoGCTBEHHBIC MHTETPaBl ¢ OECKOHEUHBIMU
npegenamu. HecoOCTBEHHBbIE HWHTErpajbl OT HEOrPAHUYEHHBIX
¢byukuuii.  Teopembl cpaBHeHHS. AOCONIOTHAs H  yCJIOBHas
CXOJIMMOCTbD. [IpHU3HAKH CXOTUMOCTH.

HuTerpansHoe
UCUHCIICHUE
GhyHKIIH
MHOTHX
TIepeMEHHBIX

IlonsiTue kpaTtHOro MHTErpana. 3ajadd, HNPUBOIAIIME K IOHSITUIO
JBOWHOTO  MWHTerpana. JIBoWHON HMHTerpan, €ro CBOICTBa,
BBIUHCIIEHUE B JEKAPTOBBIX KOOpPAWHATaX. 3aMEHa IEPEMEHHBIX B
IBOMHOM wuHTerpane. Ilepexon K MOJSAPHBIM — KOOpJAMHATAM.
IIpuMeHeHre ABOMHOIO MHTErpajga K pEeIIeHHI0 F€OMETPUYECKUX U
¢msmuecknx 3anad. TpoitHoi wHTerpan. CBoiicTBa, BBIYHCIICHHE.
Humuaapudeckas u cdepuyeckas cucTeMa KOOPAMHAT. 3aMeHa
[epeMEHHOHN B TpoitHOM uHTerpase. [lpunoxeHus.

KpuBonuuelinsle uHTErpasel 1mo JumHe 1ayrd. CBOMCTBa,
BBIUMCIICHUE, MpUMeHeHHe. KpuBOIMHEHHBIE HHTErpangbl IO
koopauHaTaM. CBOMCTBa, BEIYHCIIEHUE, IPUMEHEHHUE.
IToBepXHOCTHBIE MHTETpallbl MO IUIOMATd MOBEPXHOCTH, HX
CBOIiCTBa, BBIYMCIEHUE, NpUMeHeHHe. OpHeHTalus IOBEPXHOCTH.
IToBEepXHOCTHBIE MHTETpallbl 10 KOOPAMHATAM, WX CBOWCTBA U
BBIYHCIICHUE.

®opmynsl I'puna, Crokca um Octporpagckoro. Mx 3amuce B
TEPMHUHAX TEOPHH IMOJIA. YCIOBUS HE3aBUCUMOCTH KPUBOJIUHEWHOTO
WHTErpajia OT IyTH MHTerpupoBaHus. Haxoxxaenue QyHKIMU 1O ee
nosHOMY auddepeHnnary.

Ionstue moins. Bexropusie nuHuu. [oTOk BEKTOPHOrO Mo uepes
MIOBEPXHOCTb M €T0 BBIYUCIIEHHE. J[MBEpPreHIHs BEKTOPHOIO MOJS U
ee ¢u3uyeckuii cmbici. PaboTa BEKTOPHOTO IO BAOJB KPUBOH.
Hupkynsauusa. Potop BexkropHOro mnons. IloTeHuManpHble MOJIA.
Otpickanue mnorteHnuana mossd. QPopmynst I'puna, Crokca n
OCTpoTrpaJICKOro B TepPMHUHAX TEOPUH TOJIS.
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OIIK-1,
OIIK-2

10.

OOBIKHOBCH-
HBIE
muddepeHim-
AIbHBIC
ypaBHEHHUsI

JuddepeHumanbHple  YpaBHEHUS! NE€PBOTO TOPS/IKA: ypaBHEHHUS C
pa3OeIAIOIUMUCS  IIePEMEHHBIMH,  OJHOPOJHBIE,  JIMHEHHEIE
ypaBHeHMs, bepHymm, B moiHeix muddepeHnnanax. YpaBHEHUS
BBICHIMX TIOPSAKOB, JOIMYCKAaIOIIUe TOHIKEHUE TMopsaka. Teopus
TMHEHHBIX quddepeHnnanbHpIX ypaBHeHnH mopsinka . Cucremsl
JMHEHHBIX TuddepeHnnalbHbIX YpaBHEHUI.

OIIK-1,
OIIK-2

11.

DJeMEHTHI
TEOpUHU
GbyHKIMH
KOMILIECKCHOM
NepeMeHHON

OyHKIMSA KOMIUIEKCHOTO ITEPEeMEHHOro. DJeMeHTapHbIe (HYHKLIUU
KOMIIJIEKCHOTO MIepEeMEHHOTO. [TpousBonHas ¢$yHKIMN
KOMIUIEKCHOTO TiepeMeHHoro. YcioBus Jlamambepa - Diinepa.
HduddepeHInpyeMOCTh  OCHOBHBIX  DIIEMEHTAPHBIX  (YHKIHUH.
WHTterpan ot QyHKIMM KOMIIIEKCHOTO mepeMeHHoro. Teopema
Komm. UaTerpansras gopmyna Kormm.

OIIK-1,
OIIK-2

12.

Psaner.

UwucnoBeie psapl. CxogmMocTh W cymma psma.  HeoOxoammoe
YCIIOBUE CXOAUMOCTHU. PS/pI ¢ ONOKUTENEHBIMY YieHaMH. TeopeMsbl
cpaBHeHus.  [lpusHakm  cxoammoctu:  Jlamambepa,  Komm,
nHTerpanbHeld. OIEHKa OcCTaTka psifa. 3HAKONECPEMEHHBIE PSIIbI.
AOCONIOTHAs M YCIOBHAs CXOAUMOCTb. 3HAKOYEPEIYIOIUecs PsIbl,
npm3Hak JleitOnuia. CBOMCTBa aOCONIOTHO CXOIINXCSA PSIIOB.
@dyakunoHaneHble  psabl.  O0JacTh cXoAMMOCTH. PaBHOMepHas
cxomumocth. Ilpusnak Beiiepmrpacca. CBoiicTBa paBHOMEPHO
CXOJUIIIUXCST PSIIOB:  HENPEPBIBHOCTE CYMMBI psifia, IOWIEHHOE
i depeHIpoBaHne U HHTETPUPOBAHHE.
Crenennble  psimpl.  Teopema — Abens.
cxogumoctd.  CBOMCTBa  CTENEHHBIX  PSAJIOB:  paBHOMEpHas
CXOJIMIMOCTSB, HETIPEPHIBHOCTH CYMMBI, MOWICHHOE
middepeHnupoBaHne U UHTErpupoBanue. PasnoskeHne QyHKUME B
creneHHele  psagbl.  Pan  Teinopa.  JlocraTouHble  yCIIOBUS
paznoxumoctd. Psim Maknopena. [IpuMeHeHne cTeNeHHBIX PSIOB.
Psn Teiinopa. Hynu ananmutuueckoit ¢pyukuuu. Psin Jlopana. OcoObie
TOUkH, MX Kinaccupukanus. Psx Jlopana B oxpecTtHOCTH 0co0oi
TOYKH.Beruetsr. OcHOBHAs T€OpEMa O BbIUCTAX. Brruucnenue
BbIUETOB. [IpMEHEHNE BBIYETOB K BHIUMCICHHIO HHTETPAJIOB.

WntepBan u  pamuyc

12

OIIK-1,
OIIK-2
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13. | Tpuronomerprud | PaznoxkeHue B pAA [0 OPTOTOHANIBHBIM (GyHKIUAM. Psam ®ypbe. OIIK-1,
CCKHUEC PANBL JlocraTouHble YCIOBUS pa3iIokXUMOCTH  (QYyHKIMU B psig Dypee. OIIK-2
Dypbe 1 [Mepnoandeckoe mponomkenue. Pasnoxenue B psg @ypbre GpyHkuny,

HHTETPAT 3aJaHHOM Ha TPOU3BOJBHOM IpPOMEXyTKe. Pazioxenue 1o

Dypre KocuHycaM M cuHycaM. KowmmiekcHas ¢opma psga  Dypse.
Paznoxxenue B psn no Jgr000H OPTOTOHAIBHOM cHuCTeMe (YHKIHH.
Wurerpan @ypoe. JloctaTouHble YCI0BUS NPEICTABUMOCTH (QYHKLUH
nuHterpasiom ®ypre. Paznuunble ¢opmbl 3anucu uHTerpaina dypee.
IIpeoOpasoanne Dypre. OCHOBHBIC CBOWCTBA TMPEOOpPa30BaAHUS
Dypse.

14. | OnepamnonHoe | OcHoBHbIe moHATHS CBoiicTBa mpeoOpa3zoBanus Jlamiaca. TeopeMbl OIIK-1,

HCYHCIIEHUE yMHOeHHUs. Teopemsl pasziioxxeHus. [IpumeHeHne onepaquoHHOTO OIIK-2
WCUUCIICHUS K pelieHuo JuddepeHInaabHbIX YpaBHEHUH U CUCTEM.

OIIK-1,

3 cemectp OIlK-2

15. | CnyuaiiHbie OnemeHTH KoMOUHaTOpUKH. [ToHITHE CITy9alfHOTO COOBITHSI. OIIK-1,
COOBITHSL. Knaccudukaunms codbrruit. Jleifictust Hax coobitusiMu. [lonsitne OIIK-2
BepositHOCTS. BEPOSITHOCTH cOObITHA. CTaTHCTUIECKOE, KITACCHUYECKOE,

FEOMETPUUECKOE U aKCHOMATUYECKOE OIPEAEICHNE BEPOSITHOCTH.

16. | OcHoBHBIE YcnoBHBIE BEPOATHOCTH. 3aBUCUMBIE i HE3aBHCUMBIE COOBITHSI. OIIK-1,
TEOPEMBI Teopema croxeHus BepostHocTel. Teopema yMHOXKEHUS OIIK-2
TEOPUU BeposiTHOcTel. PopMyiia nosiHOM BeposiTHocTH. PopMyna balieca
BEPOSITHOCTEM.

17. | loBTOpeHme Cxema ucnsitaanii beprynmu. @opmymna beprymm. OIIK-1,
OIIBITOB. HauseposTHeiimee yncio nosieieHus coObITHil B cxeme beprymn. OIIK-2

O06mras TeopemMa 0 TOBTOPEHUH ONBITOB. IIpomsBoasmias GpyHKIHA.
JloxanpHast u uHTErpanbHas TeopemMsl Myaspa — Jlannaca.
[IpocTeiimmii (TryaccOHOBCKHUI) MOTOK coObITHH. DopMmyrna
ITyaccoHa.

18. | Cmyuaiinbie CrnydaiiHas Benn4uuHa | e€ 3aKoH pacnpeaencHus. OTHOMEpHEIE OIIK-1,
BEJIMYMHBI U JUCKPETHBIE CllydailHble BenuuuHbl. Pan pacnpenenenus. OyHkuus OIIK-2
3aKOHBI NX pacrpesneneHuss OJHOMEPHOW CiTydaiHOW BETMYUHBI U €€ CBOMCTBA.
pacnpeneneHus. | OyHKIUA pacpelesieHus JUCKPETHOM Cly4aliHOM BEJIMYUHBL U €€

rpa¢uk. [IMoTHOCTE pactipeieieHusl OJHOMEPHOH CITydaiftHOM
BEJIMYMHBI U €€ CBOHCTBA. UNCIIOBBIE XapaKTEPUCTHUKHU CIIydaifHbIX
BeJMMYMH. MaTeMaTHuecKoe OKUAAHNE JUCKPETHON Clay4aliHON
BEJIMYMHBI M €r0 CMbICI. MaTeMaTHyecKoe 0XKHJIaHue HEeIPEPBIBHOM
ciydyailHOW BenMuuHbL. MoJia, MeuaHa, KBaHTHIIb CITy4YalHOU
BeNMYMHBL. Jlucnepcust ciaydaiiHON BeIMYnHbl. MOMEHTHI CilydaliHOM
BeJIMUMHBL. DYHKIUSA OJHOTO CIIy4alHOTO apryMeHTa.
MaremaTrueckoe OKuaaHue (PyHKIIUN OTHOTO CITy4aifHOTO
apryMeHTOB. XapaKkTepuCcTHUECKast M KyMYJISTHTHas (DyHKIHH.
[Tpumeps! xapakTepucTuieckux GyHKIui. Bzanmuas
OJHO3HAYHOCTh COOTBETCTBUS MEXKAY PaCIpENeICHUIMU U
XapakTepuctuieckuMu GyHkuusmu. Gopmyna obOpaieHus (s
(GYHKIMH pacripeneneHust U Ul TUIOTHOCTEH, 0e3 JoKa3aTenbCTBa).
XapakTtepuctuyeckasi pyHKINS CyMMbI HE3aBUCUMBIX CITyYalHBIX
BenrduH. CBOMCTBA XapaKTEPUCTHIECKUX (DYHKIIHA.

19. | Hekotopsie BuHOMmaNBHOE pacTipeieNieHie U eT0 YHCIOBBIC XapaKTePHCTHKH. OIIK-1,
3aKOHBI Pacnpenenenue Ilyaccona. Ero psa pacnpenenenus, OIIK-2
pacmpesneneHus | XapaKTepUCTUYECKast U KyMYISHTHAs (QYHKLHUS, YHCIOBBIE
CITyJalHBIX xapakrepuctuky. [TokazaTenpHOE pacipeiesieHne U ero YUCIOBbIe
BEJIMYHUH. xapakTepucTuku. HopmanpHOE pactipe/ieieHie U ero YHCIOBbIC

XapakTepucTUKH. I'paduK MIOTHOCTH HOPMAIBHOTO pacTpeeIeHUs.
Brruncnenue BepoITHOCTH NMOMaJaHUS B 33JaHHBINA HHTEPBAJ U1
HOpMaibHOM BenuuuHbl. [IpaBuio Tpéx curm. JluneiHoe
npeoOpa3zoBaHie HOPMAIIBHOM CiTy4aifHOM BeanyuHbI. Kommo3umus
HOPMAaJIBHBIX 3aKOHOB paclpeesICHHS.

R
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20.

Cucremsl
CITydaitHbIX
BEJINYNH

MHoromepHbIe ciaydaiiHble BeuurHbl. [loHsTre aByMepHOM
JUCKPETHOM ClIydalfHOM BEJIMYMHBI U €€ MaTpHIA pacIpeaeIeHus.
CaoiicTBa MaTpuIbl pactipeneneHust. OyHKIUS pacipeneeHus
MHOTOMEPHOH cilyyaiiHOU BelnyuHbI U €€ cBoiicTBa. [I10THOCTD
pacrpeneneHusi CUCTEMBI CITy4ailHbIX BEJIMYUH U €€ CBOMCTBA.
3aKOoHBI pacHpeeNeHHs OTACIbHBIX BEIUYNH, BXOAALINX B CHCTEMY.
VYcnoBHBIE IOTHOCTH pacnpeneneHus. HezaBucuMele u 3aBHUCUMBIE
cirydaitHple Benmn4rHBEL TeopeMa o QyHKIHA pacnpeneeHus
CUCTEMBI HE3aBUCUMBIX CIIy4alHBIX BEJIMYMH. Y CJIOBHBIE 3aKOHBI
pacnpenenenus. Teopema o INIOTHOCTH PACIIPENCICHHAS CUCTEMBI
HE3aBUCUMBIX CIIydJalHbIX BeNW4rH. OyHKIHSA HECKOIBKUX
CIIyJaifHBIX apryMeHTOB. MaTemaTrueckoe oxuaanne GyHKITIH
HECKOJIbKUX CIIy4ailHBIX apIyMEHTOB.

XapaKTepUCTUKH CBS3H JIBYX CIy4aifHbIX BennuuH. KoBapuarus u
KkoadunreHT Koppemiun. Heo6xoammoe ycioBre He3aBUCUMOCTH
cirydaiiHbIX BenmunH. CBOWCTBA KOG PHUIIMEHTa KOPPESIIHH.
ITonsiTHE perpeccum.

OIIK-1,
OIIK-2

21.

IIpenenbHbie
TEOPEMBI
TEOPUH

BEPOSITHOCTEM.

CXOOMMOCTH Ha MHOKECTBE CITydaiiHbIX BenndiH. CXOAUMOCTH 1O
BEPOSATHOCTH.

IIpenenbHble TEOpEMbI TeOpUHU BeposTHOCTEH. HepaBeHCTBO
UYeoOrmieBa. [IoHATHE CXOAUMOCTH IO BEPOSITHOCTH. TeopeMsr
bepuymnu u Ilyaccona. LleHTpanbHas npenenabHas TeOpeMa.

OIIK-1,
OIIK-2

22.

DJ1eMEHTBI
MaTeMaTH4ec-
KOH
CTaTHUCTHKH.

OCHOBHBIC 33/1a41 MaTeMaTHYECKOH CTaTUCTHKH. [loHsTHE BBIOOPKH.
UwncnoBble XapaKTepUCTUKU BEIOOpKH. [IpocTeiinme criocoOsr
00paboTku BIOOpKH. CTaTHcTHYECKas! PYHKLUS pacipeie/ICHHs.
OMnupudeckas GyHKITUS pacTpeieeHusl.

OIIK-1,
OIIK-2

23.

O6paboTtka
OTIBITOB.

Bribopounsie mapamerpsl pactipeneneHus. [loHsTiue oneHkn
YHCIIOBOTO nMapamerpa. TpedoBanus k ouneHke. OueHka

OIIK-1,
OIIK-2

MaATeMaTU4YCCKOro OXXUAaHusA U JUCTICPCHUU. IlonsTue o
JOBepUTEIbHOM HHTepBane. Pacnpenenenne CTplofeHTa. Y-KBaapaT
pacupezenenue. [ToHsTHE 0 CTaTHCTHYECKO MPOBEPKE THIIOTES.
Kpurepuu cornacusi.

5.3. Pa3enbl AUCHUILUIMHBI U MEKIMCUHUIIJIMHAPHBbIE CBA3H ¢ 00ecneYHBAKIIUMHU (MPeAbIIyIIHMH) U
o0ecrieunBaeMbIMH (MOCIeAYIOLIIMMHI) AU CHUILIMHAMEA

Ne HanmeHnoBanmne Ne Ne paznenoB JaHHOW JUCHUTUIMHBI U3 Ta0I.S. 1, ISl KOTOPBIX HEOOXOIUMO
n/n obecrieunBaeMbIX u3ydeHue odecrieunBaronux (MIPeAblIyInX) U 00ecIeYMBaeMbIX
(mocexyoImux) (mocneayroIMX) JMCLUUILIHH
JUCIIUATLIIAH 112|3|4|5/6|7|8]9|10 1|12 |13 |1|15 |1|1|18 |1| 20 |2]| 22| 23
1 4 6|7 9 1
1. | Ousmuka A e e A I A e S o I N I A A A R A
2. DUBUYECKUE OCHOBBL | + | + | + | +| +| + |+ | +| +| + | +| + | + | +| + | +]|+| + | +| + | +| + | +
IIEKTPOHUKHU
3. | Teoperuyeckue ool I T S O I O B
OCHOBBI
ANIEKTPOTEXHUKHU
4. | YyebHo- e I o T I I O O O O A O o O O I o A B I
HCCIIeI0BATENBCKAs
paboTa
5. | HayuHo- Sl R S A O S O O S I A B I S
HCCIIeI0BATENBCKAs
paboTa
6. | UadopmanuonHsie e I I e I I O O A = o O I A B R
TEXHOJOTUH
7. | TBepmoTenbHas +| +| + ++| +H| |+ + +
AIIEKTPOHUKA
8. | ®dusmka mICHOYHBIX + + 4|+ + + | +| + + | +
HAHOCTPYKTYP
9. | Maremaruueckoe S N B S S B T O N S S T S B T A
MOJICTUPOBAHHE U
MPOrpaMMHUPOBAHUE
10. | CxeMoTexHHUKa + +| |+ + RN NI
11. | ®usnyeckre 0OCHOBBI |+ ||+ ]+ + |+ + |+ |+
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MHUKpO- U
HaHOCHUCTEMHOM
TEXHUKHA

12.

Hanoosnexkrponuka

13.

TBeprorenbHas
JNIEKTPOHUKA

14.

Bakyymnas u
IJ1a3MeHHas
JIEKTPOHUKA

15.

KBanroBas u
OIITHYECKAS
JIEKTPOHUKA

16.

dusuka

COCTOSAHUSA

KOHACHCUPOBAHHOTO

5.4. CooTBeTCcTBHE KOMIIETCHIMH, GOPMHPYEMBIX IPH M3YYCHHH NV CHMIUIMHBI, 1 BUAOB 3aHATHH

[lepeuenn Bunel 3ansTHi DopMBbI KOHTPOJIS
KOMTICTCHINM J JIab Ip. KP/KIT CPC
OIIK-1 + + + OTBeT Ha MPAKTUYECKOM 3aHATHU. [IpoBepKa KOHCIIEKTa.
IKomnoksuym. KonTtponbHas pabota. Dx3aMeH.
OIIK-2 + + + OTBeT Ha MPAKTUYECKOM 3aHATHH. [IpoBepka KOHCIEKTA.
Kommoxsuym. KonTponpsHast pabota. DK3aMeH.

JI — nexuwus, [Ip — mpakTHueckue U ceMHUHApPCKUeE 3aHATus, JIab — mabopaTtopusie padotsr, KP/KIT —
KypcoBas padota/mpoekt, CPC — camocTosiTesnbHas paboTa CTyJAeHTa

6. Metoabl u GopMbl OPraHu3annm 00y4eHust

TexHO0JOrMU MHTEPAKTHBHOI0 00y4eHusi I

pu pa3HbIX (hopMax 3aHATHI B yacax

Merto bl

[IpaxkTuyeckue
| cemunapckue
3ansTns (4ac)

Jlexm
u (Jac)

DopMel

Tpenunr

Macrep-kiacc (dac)

CPC

(1ac) Bcero

[Ipe3eHTanuy ¢ UCTIOIB30BAaHUEM PA3AATOYHBIX
MaTepHajoB, CIAiI0B, MyITbTUMEANHHON 30 4

MPE3CHTAIlUN

PaGora B komaHze

Pemenue CUTYallUOHHBIX 3aJ1a4

CocraBiecHue HUHTEJUICKT-KapT

HccnenoBaTenbCKUM METO,

BeicTynuienne B poin oOy4aroniero

IR R

WTOoro MHTEpaKTHBHBIX 3aHATHH 30 24

7. JIaGopaTOpHBIN NPAKTHKYM HE PEAYCMOTPEHO
8. IlpakTHYecKue 3aHATUS (CEMUHAPDI)

Ne
n/n

No paznena
JUCLIUILINHEL U3
Tabi. 5.1

TemaTrka IpakTHYECKUX 3aHATHI (CEMUHAPOB)

Tpyno-
E€MKOCTh
(uac.)

Kommnerenuuu
OK, IIK

Cemectp

1.

1.

Marpuus! u gevictus Hag HuMu. Onpenenurenn. CBoiicTBa U
Berumcienue. OOparHas marpuua. Pemenne MaTpuIHbIX
ypaBHeHMA. CHCTEMBI TMHEHHBIX alre0pandecKux
ypaBHenuil. Meton Kpamepa. Meroa ["aycca.

Pemenue HeonpeeIEHHBIX CUCTEM JIMHEMHBIX YPABHEHUH.
PenieHne oJHOPOIHBIX CHCTEM.

10

OIIK-1, OIIK-2

JIuneiinble npocTpancTBa. JINHEHHO 3aBUCUMBIE U IMHEIHO
HE3aBHCHUMBIE CHCTEMBI BEKTOPOB. PaHT MaTpHIIbI.
[Tonstue 6a3uca. PopMyIsl mepexoaa OT 0xHOro 6asuca K
npyromy. OpToroHansHBIE B OPTOHOPMHPOBAHHBIE 0A3UCHI.
Hopwma Bexropa. IIponenypa oproronanuzanuu.

OIIK-1, OTIK-2

Mn
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Jluneitnpie onepanuy Has BekTopamu. CKaIsIpHOE, BEKTOPHOE
1 CMCIIaHHOC NPOU3BCIACHUA, UX TPUMCHCHHUE.

JIluneitnpiii onepatop. JdeicTBus HaL TMHEHHBIMU
oneparopamu. CoOCTBEHHBIE YUCIIa U COOCTBEHHBIE BEKTOPHI
JIMHENHOro oneparopa. TeH30ps! U onepanuy HaJl HUMH.

[MTpsimast Ha utockocty. [Tnockocts. [Ipsmast 1 MIIOCKOCTE B
npoctpaHctse. [lomspHas cucrema KOOpIUHAT.
IloBEpXHOCTH.

OIIK-1, OIIK-2

[Tpenen nocnenoBarensHocTu. Ipenen ¢pyakunu. Packpsitie
HeoTpeieIeHHOCTeH. 3ameuaTenbHble penenbl. CpaBHEHHE
6eckonedHo ManbIX. ['maBHas gacTs. HempepbiBHOCTH
¢ynkimu. Knaccudukarys Toyek paspbiBa.

14

OIIK-1, OIIK-2

ITpoussoanas. Texuuka mu(PepeHIIUPOBAHUS.
[IpousBoaHas cnoxHON QyHKIHHA. MeToxn
norapudmuueckoro auddepeHIupoBaHMsL.
JuddepennnpoBanue GpyHKIN, 3a1aHHBIX HESBHO,
napameTpuyecku. [IpousBoaHbie u auddepeHaib
BeICIINX TOpsiaKoB. @opmyna JlelGauma. dopmyna
Teitnopa. [Ipasuno Jlonurans.

OIIK-1, OTIK-2

YacTHble Tpon3BoHbIE U AndepeHan QyHKIu
HECKOJIBKUX IepeMeHHBIX. [IpuioskeHne 4acTHBIX
MIPOM3BOAHBIX (TPaANCHT, TPOU3BOAHAS 10 HAIIPABICHHIO,
ypaBHEHHE KacaTeIbHON IJIOCKOCTH).

OIIK-1, OIIK-2

AnreOpanyeckasi, TPUTOHOMETPHUYECKas U TIOKa3aTelbHast
dopmMer 3amucu. Onepanuy HaJl KOMIDICKCHBIMH YHCITaMU.
dopmyna Myaspa. M3BiieueHne KOpHS.

OIIK-1, OIIK-2

HenocpencrsenHoe unterpuposanue. [logseaenne nox 3Hak
muddepennnana. 3amena nepemeHHol. Meron
HHTETPHUPOBAHHE 10 YacTsAM. VIHTerpupoBaHue
panuoHanbHbIX Ipobeit. IHTerpupoBanue
uppanuoHaasHocTei. Teopema UeOrimesa. HTErpupoBanue
(hyHKIMH, pallMOHAIBHBIX OTHOCHTEIIHHO
TPUTOHOMETPUYECKHX (PyHKLMIA.

10

OIIK-1, OIIK-2

CemMme

cTp 2

Omnpenenennsrii naTerpain. @opmyna Herorona - JleiiOxuta.
WHTerpupoBanue 1o 4acTsaM, 3aMeHa IEPEMEHHON B
OTIpefeTIEeHHOM HHTerpaie. [IpuinokeHus onpeaeneHHoro
uHTerpana. HecoGcTBEeHHBIE HHTETPANIBI IEPBOTO U BTOPOTO
poznoB. Beraucnenne. Teopemsl cpaBHeHHA. AGCOTIOTHAS
CXOJIIMOCTb.

OIIK-1, OIIK-2

10.

JBoitHoit  wmHTerpan. Ompenenenne. Brruncinenne B
JICKapTOBBIX ~ KOOpPJIMHATAX. W3MmeHenne  mopsaka
HUHTErPHPOBAHMUS. Ilepexon B HOJAPHYIO  CHCTEMY
koopauHaT. M3MeHeHne nopsaaka UHTErpupoBanus. TpoiHON
uHTerpan. OmpeneneHue. BrlunciaeHne B 1€KapTOBBIX
KoopauHaTax. [lepexon B HMIMHAPHYIECKYIO B CHEPHUUCCKYIO
cucreMy KkoopauHat. IlpunosxeHue KpaTHBIX MHTETpajioB K
pPEUICHNI0  TEOMETPHYECKHX W (DU3MYECKHX  3a/ad.
Brruncnenne kpuBOJIMHEHHOrO UHTErpaa o JJIUHE JYTH, MO0
koopauHatam. ®opmyna I'puna. IlpuMeHeHHE K peLIEHUIO
TeOMETPUYECKNX H (u3MUecKkux 3anad. [loBEepXHOCTHEIE
HHTETpajJbl TEPBOIO M BTOPOTO THIIOB, MX BBIYHMCICHUE.
[Tpumenenne. @Popmyner Crtokca u  OcTporpaackoro.
Brruncrnenne moroka BEKTOPHOTO IMOJIS Yepe3 MOBEPXHOCTH.
JluBepreHuusi BEKTOpHOTO Mo, LIMpKymsust BEKTOPHOTO
moyiss. PaboTra BEKTOPHOTO TOJi BIOJNB KpuBOW. PoTop
BEKTOPHOTO NoJsl. OTBICKAHHUE MOTEHITHAJIA OIS,

18

OIIK-1, OIIK-2

11.

10.

YpaBHEHUS NEPBOTo NOPsAAKA. YpaBHEHUS C
pa3aensromuMucs nepeMeHHbIMI. OJHOPOIHBIE YPaBHEHUS.
JIluneiinble ypaBHeHus. Meroa Bapuanuu. Meron beprysiu.
VYpasuenue bepHynnu. YpaBHeHHE B MOJTHBIX
qddepennnanax. YpaBHeHuUs BHICHINX MOPSIJIKOB,

14

OIIK-1, OIIK-2
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JIOITYCKAOIINE TOHMKCHHE Topsiaka. JInHeitHas
3aBUCUMOCTh (pyHKIMiA. JInHelHble auddepeHaibHbIe
ypaBHeHU. OTHOPOIHBIC INHEHHBIC YPaBHEHUS C
MOCTOSIHHBIMU K03 duireHTamMu. JIMHEHHbIC HEOAHOPOIHBIC
ypaBHeHus. Meton Bapuauuu. HaxoxieHue 4acTHOro
pelIeHNs TUHENHOTO ypaBHEHUS C MOCTOSTHHBIMU

KO3 PHUIIHEHTAMH U CIICIHAIBHOM PaBoii 4acThio. CHCTEMBI
JIMHENHBIX ypaBHeHUH. CBeleHue K OTHOMY ypaBHEHHUIO.
CucteMbl IByX JUHEHHBIX YPaBHEHUH C TIOCTOSTHHBIMU
KoapdunuenramMu. Heo THOPOTHBIE CHCTEMEI .

12.

11.

OyHKIMK ~ KOMITJIEKCHOTO Brruucnenue
norapugma KOMILJIEKCHOTO YHCcya. Bo3ssenenue
KOMIIJICKCHOTO ~ 9YWCJla B KOMIUIGKCHYIO  CTCICHb.
I'nnepbosnueckue byHKIMY. I'eomerpuueckue
UHTEpIpETAllM  YCJIOBUM HAa KOMIUIEKCHOW IUIOCKOCTH.
[TpousBoaHas (GYHKIMM  KOMIUIEKCHOTO — IEPEeMEHHOTO.
Ycnosuss  Komm-Pumana.  Ananmutudeckas — QyHKOHS.
l'eomerpuueckuil cmpicn npou3BoaHON. BoccranoBnenue
perynasapHo# pyHKINU IO OTHON U3 U3BECTHBIX YacTeH.
Wurerpan or (yHKOMM KOMIUIEKCHOTO IEPEMEHHOTO.
Teopema Koum. MuTerpansias ¢popmyna Ko

NEPEMCHHOTIO.

OIIK-1, OIIK-2

13.

12.

Uucnossie psaabl. [Ipu3Haky abCOMOTHON CXOIUMOCTH.
[Mpu3znak Jleli6auna. dyHkpuoHanbHbIE psiabl. O6nacTh
cxoaumoctu. Psan Teitnopa. Psn Jlopana. Ocobbie Touku, UX
knaccuukanys. Berancnenne soraeros. [Ipumenenne
BBIUETOB K BBIYMCIICHUIO HHTETPAJIOB.

16

OIIK-1, OIIK-2

14.

13

Pasnoxenue B psag @ypbe 10 KOCUHYCaM U CHHYCaM.
KommnekcHas ¢opma TpuroHomerpudeckoro psiaa dypee.
Wnterpan @ypee. [IpeobpasoBanue Pypoe

OIIK-1, OTIK-2

15.

14.

[Ipeobpazosanme Jlamnaca. [IpuMeneHne onepamuoHHOTO
METOJIa.

OIIK-1, OTIK-2

Ceme

cTp 3

16.

15

DJIIEMEHTBI KOM6I/IHEITOpI/IKI/I. Knaccuueckoe OIIPEACIICHNUC
BEPOATHOCTHU. Paznuunbie ONPEACICHUEC BEPOATHOCTH.

OIIK-1, OIIK-2

17.

15, 16

JeiictBus Hax coObITHAMU. CIIOKEHHE U YMHOKCHHUE
BEPOSATHOCTEW. 3aBUCHMBIC U HE3aBHCHMBIE COOBITHSI.
OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN.

OIIK-1, OIIK-2

18.

16

®opmyna nosHoi BepositHocTH. Dopmyna baiieca.

OIIK-1, OIIK-2

19.

17

ITocnenoBaTenbHOCTH HE3aBUCUMBIX OIBITOB.

OIIK-1, OIIK-2

20.

15-17

KonTtposnphas pabora nmo teme «J{efcTBrs Hax COOBITHSIMH.
OCHOBHBIEC TEOPEMBI TEOPUH BEPOSITHOCTEN

OIIK-1, OIIK-2

21.

18

Psin pacnipenenenusi, pyHKIMS pactpeacicHus U INIOTHOCTh
pacnpeesieHns OAHOMEPHOH CllydalHOM BEJIMYUHBI.

OIIK-1, OIIK-2

22.

18

UucnoBble XapaKTEPUCTUKU CIyJalHbIX BETUUYMH:
MaTeMaTH4ecKoe OXKUAaHHUe, TUCIEPCHs 1
CpeHEKBapaTHIECKOE OTKIIOHEHUE, MOMEHTBI,
K03()(PUIMEHT acCHMMETPUH, KOO(Q(UIIEHT CKOIIEHHOCTH.

OIIK-1, OIIK-2

23.

18

KonrponeHas padora mo teme «CirydaiiHble BETMYUHBI M UX
YHCIIOBbIE XapaKTEPHCTUKIY

OIIK-1, OIIK-2

24.

19

BI/II[LI pacnpez:eneHI/H‘?I: PaBHOMEPHOEC, HOPMAJIbHOC,
ITOKa3aTCJIbHOC.

OIIK-1, OIIK-2

25.

19

Xapaxkrepuctuieckas Gpynkuus. KymynsarHas QyHKIHsL.

OIIK-1, OIIK-2

26.

20

DyHKIUS paclpeieNeHus U MIOTHOCTb paclpeiesIeHus
MHOTOMEPHOH CIIy4allHOM BEJIMYMHBI U €€ XapaKTEPUCTHUKHU.

OIIK-1, OIIK-2

27.

20.

VYcioBHBIE INIOTHOCTH pacupeneieHus. JINHuu perpeccuu.
Koaddunment xoppensium.

OIIK-1, OIIK-2

28.

20.

KonTtponsras pabota mo Teme «MHOTOMEpHBIE CITyqaifHbIC
BEJIMYUHBI M UX YHACIOBBIE XaPAKTEPUCTHKU

OIIK-1, OIIK-2

29.

21.

3akon Oospinx uncen. Hepasencrso Mapkosa. HepaBeHCcTBO
Yeonimesa. Teopema Yeonrmesa. Teopema bepryimm.
Teopema Ilyaccona.

OK10 IIK1 ITK2

30.

22-23

I'mcrorpamma n mourod. OMnupuyeckas QyHKINS

OIIK-1, OIIK-2

12
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pacnpeneseHus. BeiOopoyHble MaTeMaTHIECKOe OXKUIaHNE,
JIICTIEpCHS U CpeiHEKBaJpaTHIecKoe OTKIIoHeHue. [IpoBepka
1o kpurtepuio [TnpcoHa ruoTe3s 0 HOPMATBHOM
pacnpenenenun. IloctpoeHne J0BEpUTENBHBIX HHTEPBAJIOB.

31.

15 -20.

Hrorosasi koHTposibHAs paboTa Mo Kypcy 2

OIIK-1, OIIK-2

32.

15-23.

Komoksuym 2

OIIK-1, OIIK-2

9. CamocrosiTesibHasi paboTa

Ne

n/n

Ne pazpena
JACLIMILIA
HEI 13
Tabm. 5.1

TemaTHka caMOCTOSTEILHON PaOOTHI Tpyno- Kommne-
(Oemanuzayus) €MKOCTh TEHIIUU
(dac.) OK, IIK

KOHTpOJ'H) BBITIOJTHCHHUA

paboTsI (Onpoc, Tecr,
JIOM.3a/IaHue, U T.J1)

CemMme

crp 1

1.

1

N3ydeHne TeopeTuueckoro Marepuarna, 16 OIIK-1,
MMOATOTOBKA K MPAKTUICCKUM 3aHATHSIM. OIIK-2
Perrenune 3a1au, moAroToOBKa K KOHTPOJIBHOU
pabote. Tembr: MaTpuiis! u JeHCTBUS HAL
Humu. Onpenenurens nopsaka N. OoparHas
Marpula. PelieHrie MaTpUYHBIX YpaBHEHUH.
CHCTeMBI IMHEWHBIX aNreOpandecKux
YpaBHEHHUH.

Onpoc Ha MPaKTHYECKUX
3aHsTHsIX. KOHTpOJbHAs
pabora. KomtokBuym.

CamocrosiTensHoe n3ydeHnue tem: JInneinopie 18 OIIK-1,
MPOCTPaHCTBA. ApuMeTHIECKIE OIIK-2
MPOCTPaHCTBA. EBKIIMIOBHI THHEITHBIC
MpocTpaHCTBa. Anredpa reoMeTPHIECKUX
BeKTOpoB. CKaIsIpHOE, BEKTOPHOE, CMEIIIAHHOE
npousseeHus. Tensopsl. [eiicTBus Hax
TeH30pamu. V3ydeHne TeopeTHIecKoro
MaTepuaa, MoJAr0TOBKA K MPAKTUICCKUM
3aHATUsIM. Tembl: Panr matpuiel. @opmyisl
mepexo/a OT OJTHOTO 0a3uca K APYromy.
JIuHelHbIN oniepaTop U €ro MaTpHIa.
CoOcTBeHHBIC YHCIIAa I COOCTBECHHBIE BEKTOPHI
JIMHEWHOTO ornepaTtopa. Peuienue 3aga4 1o Bcem
TeMaM, OJIrOTOBKA K KOHTPOJIBHOH paboTe.

Ompoc Ha
MPAKTHYECKUX 3aHSITHSX.
Konrpossnas pabora.
Kommoxsuym.

CamocrosTenpHOE n3ydeHne TeMm: Kpusbie 16 OIIK-1,
BTOpOTro nopsaxa. I[lpusenenue ypaBHeHHS OIIK-2
KPUBOW BTOPOTO MOPSIKA K KAHOHUYECKOMY
Buay. M3ydeHne TeopeTnaeckoro Marepuaa,
MOATrOTOBKA K NPAKTUYCCKUM 3aHATUSIM.
Pemenue 3aaa4, NoAroTOBKa K KOHTPOJIBHOM
pabore. Temsr: [Ipsimast TUHNS HA MTIOCKOCTH.
ITnockocts. [Ipsimast B mpocTpaHCTBE.
[MonsipHas cucrema koopauHat. [loBepxHOCTH.

Omnpoc Ha TPaKTHYECKUX
3aHsTHsIX. KOHTpOJIbHAs
pabota. KomnokBuym.

CamMocrosiTeNbHOEe HU3Yy4YeHHE TeM: MHOXECTBa. 12 OIIK-1,
Onepan  Hajg  MHOXKECTBaMHU. | paHHUIIBI OIIK-2
YHCIIOBBIX MHOKECTB. Monynb
JICCTBUTENIBHOTO ~ 4YHCNa.  OJIEMEHTapHbIE
¢GyHKIIMH, UX cBOMCTBa M Tpaduku. OCHOBHBIE
cBoiictBa QyHkuun. CioxxHas ¥ oOparHas
¢yakiuu.  UWcneHHBIE  METOABI  pEIICHUS
YPaBHEHUU: 3aJaud OTHAEICHMsI KOPHEH; METOL,
IUXOTOMHUH. YHCICHHBIE METOAbl pPEeLIeHUS
3a7a4 00  WHTEPIOSIIMM  3aBHCHUMOCTEH.
Wzyuenue TEOPETHYECKOTO MaTepuana,
MOATOTOBKA K  MPAKTHYECKAM  3aHATHSIM.
Pemenne 3amad, MOAroTOBKa K KOHTPOJIBHOM
pabore. Temsr: IlocmemoBaTtenpbHOCTE U €€
npepen. Ilpenen ¢ynkumu. HenpepsiBHOCTD
¢ynakmmn.  Kmaccudukamus Todek pasphiBa.
[lepBriif 1 BTOpOM 3amevaresbHbIE MpPENENbl U
WX  CIIEACTBHA. becKkoHeYHO  Mamble U
OeckoHeuHO Oombiue GpyHKINH.

Onpoc Ha MPaKTHUECKUX
3aHsATUsIX. KoHTposibHas
pabora.
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CamocTosiTensHoe n3yqeHue TeM:
l'eomerpuueckuii ©W MEXaHUYECKUM CMBICI
npom3BogHOH. [IpW3HakW TOCTOSIHCTBA |
MOHOTOHHOCTH GbyHKIMY. OKCTPEMYyMBI.
Hanbonpmiee W =~ HanMeHbIee  3HAYCHHE
¢GyHKUMM Ha OTpe3ke. BBIMYKIOCTH BBEpX U
BHHU3 rpaduka ¢GyHkuuun. Toukw mepernoa.
[TonHoe uccnenoBanne GYHKIUU U TOCTPOCHHUE
rpaduka. W3yuenne  TEOpeTHUECKOTO
Marepuana, IOArOTOBKA K  IPAKTHYECKHM
3aHATUSAM. Perenue 3aJa4, IIOATOTOBKAa K
KOHTpoNbHOH paborte. Temsl IlpomsBomHas.
Meron J0rapupMHIECKOTO
TG hepeHIIPOBAHNS. Hduddepenmnan
¢yakuuu. IlpomsBomguble u  audQepeHInaNB
BeiclIUX  nopsiakoB.  @opmyna  Teitnopa.
JuddepeHnnpoBanne THapaMeTPHUSCKUX U
HESIBHO  3aJaHHBIX  (YHKIUIL. IIpaBuno
Jlonmrans.

12

OIIK-1,
OIIK-2

Omnpoc Ha IPaKTHIECKUX
3aHATUAX. KOHTpOnbHas
paborTa.

CamocrosiTenbHOe n3ydeHue Ttem: llpemen u
HENPEPLIBHOCTD GbyHKIMN IIpousBonHas
Marpula u ee crpoenue. @opmyna Teinopa B
MHOTOMEPHOM Cily4yae. YCJIOBHBIH DKCTPEMYM.
Haumenbmee u  HamOonbliee  3HAYCHUS
byHKIIN B obnacru. N3yuenue
TEOPETUYECKOT0 Marepuayia, MOATOTOBKA K
NPaKTHYECKUM  3aHATHsM. Pemrenue 3amad,
MOJrOTOBKa K KOHTpPOJIbHOIM pabore. Temsr:
YacTHbIe TIPOU3BOJIHBIE. TTonnabIi
muddepennnann. IIpousBoHbIe u
muddepeHnran BRICIIAX MOPAAKOB. ['paaneHt.
ITpousBoanast mo Hampasnenuio. KacarenbHas
IINIOCKOCTh n HOpMaJb K TIOBEPXHOCTH.
OKCTpeMyM GbyHKIMN HECKOJIBKUX
NEPEMECHHBIX. HCO6XOHI/IM]:IC H A0CTAaTOYHBIC
YCIIOBUS KCTPEMYyMa.

12

OIIK-1,
OIIK-2

Omnpoc Ha IPaKTHIECKUX
3aHATUAX. KOHTpOnbHas
paborTa.

W3zydenue TEOPETHYECKOTO Marepuana,
MOATOTOBKA K  MPAaKTUYECKUM  3aHATHSM.
Pemmenne 3amau. Tema: AnreOpamdeckas,
TPUTOHOMETpUYECKast U MoKa3aresbHast (hopMbl
samucn.  Omepanuu  Hajg — KOMILIEKCHBIMH
gucnamu. @Popmyna Myaspa. U3BnedeHue
KOPHSL.

OIIK-1,
OIIK-2

Omnpoc Ha IPaKTHIECKUX
3aHATUAX. KOHTpOnbHas
paborTa.

N3ydenne TeopeTHIeCcKOro Marepuana,
MOJATOTOBKA K MPAKTUYECKUM 3aHSITHUSIM.
BeinonHeHNe HHAVMBUIYaTIbHOTO 3aaHHsL.
Temsl: HeompeneneHHbI uHTErpa.
HenocpencreeHHOE UHTETPUPOBAHUE.
[Monsenenune non 3uak AndQepeHrana.
Metoa UHTETpUPOBAHUS 110 YacTAM. 3aMeHa
nepeMeHHoM. MIHTerpupoBanue npocTenImnx
npoOeii. MHTErpupoBaHue pannoHAIBHBIX
¢GyHKIUH, HHTETpHpOBaHNE (PYHKINH,
palMOHAIBHBIX OTHOCUTEJIBHO
TPUTOHOMETPUUYECKUX (PYHKITHIH.
WuTerpupoBaHiie HEKOTOPBIX
HMPPaLOHAILHOCTEH.

16

OIIK-1,
OIIK-2

Omnpoc Ha MPaKTHIECKUX
3aHATHAX. 3almra
HHIMBUAYAILHOTO

3aJaHuns.

IToaroroBka u ciiaya dK3aMeHa

36

O1reHKa Ha dK3aMeHe

Ceme

cTp 2

10.

CamocrosTenbHoe n3ydeHue Tem: CXoauMocTh
B CMBICJIC TJIaBHOTO 3HaUYeHUS. YncleHHbIE
METO/bl BBIYMCIICHUSI HHTETPAJIOB C 33JaHHOM
TOYHOCTBIO (METO/IbI IPSMOYTOJIEHUKOB, METO
Tpamnenuii). MI3ydeHne TeopeTnaeckoro

16

OIIK-1,
OIIK-2

Onpoc Ha MpaKTHYECKUX
3aHATUsAX. KoHTponbHas
paborTa.

14
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Marepuala, MoJAroToBKa K MPaKTHIECKUM
3aHATUAM. Pemenue 3amay, moAroToBKa K
KOHTpOJBHOH padote. Temsr: OmpeneneHHBIN
unrerpain. Gopmyna Hetotona-JlelibHuna.
3aMeHa IIEPEMEHHBIX B ONIPEACICHHOM
uHTerpane. IlpunoxeHus onpeneaeHHOTo
uHTerpana. HecoGcTBEHHBIE HHTETPAJIBI C
OeckoHeuHbIMH Ipeaenamu. HecoGcTBeHHBIE
WHTErpaJibl OT HEOTPAHUYEHHBIX ()YHKIHH.

11.

CamocTosTenbHOE n3ydeHue tem: [IpunoxxeHus
KpaTHBIX HHTErpanoB. M3yuenue
TEOPETHUYECKOT0 MaTepHaia, IoAr0OTOBKA K
MIPaKTHYECKUM 3aHATHIM. Perienne 3anay,
MOJITOTOBKA K KOHTPOJIbHOU padote. TeMsl:
JBOMHOM MHTErpai B JEKAPTOBBIX U HOJSPHBIX
KoopAuHaTax. TpoitHOI uHTerpai.
Cdeprueckas ¥ MUTHHAPHIECKAS CHCTEMBI
KoopauHaT. KpruBoMHEHBIE HHTETPAIBI TIO
JuiMHe 1yru. KpuBoJauHEHbIE MHTETpallbl 110
KoopauHaTaM. PaboTa BEKTOPHOTO 101 B0
KpuBoi. [loTeHnanbHbIE MO,
IToBepXHOCTHBIE HHTETPAJIBI 1O TUIOTIA M
MOBepXHOCTHU. [T0BEpPXHOCTHBIE HHTETPAIIBI 110
koopauHaTaM. [I0TOK BEKTOPHOTO MOJIs Yepe3
noBepxHocTb. @opmynsl I'puna, CTokca u
OcCTporpajckoro.

20

OIIK-1,
OIIK-2

Omnpoc Ha TPaKTHYECKUX
3aHsTHAX. KoHTpOsIbHAS
paborta.

12.

10.

CaMOCTOSTEIbHOE H3YUCHUE TEM:
JuddepernunanbHplil TMHEHHBIN oniepaTop.
CBoiicTBa pelIeHnii 0 THOPOTHOTO JIMHEHHOTO
mddepeHInanTsHOTO YpaBHEHHS.

Jloxa3aTb, 4TO MHOXECTBO BCEX PELICHUN
JMHEIHOTO 0JHOPOJHOTO N (hepeHINATEHOTO
ypaBHeHHsI 00pa3yeT n-MepHOe JIMHEHHOe
[IPOCTPaHCTBO. JINHENHO 3aBUCUMBIE U JIMHEHHO
He3aBHCUMBbIE cHcTeMbl QyHKIMN. [Ipumeps.
Omnpenenurens Bporckoro.

Teopema 0 THHEHHOH 3aBUCUMOCTH (DYHKITHIA.
Teopema 00 yCIOBHSIX JMHEHHON
HE3aBUCUMOCTH PELIEHUN JTUHEHHOTO
0IHOPOTHOTO AU DEPEHINATHLHOIO YPaBHEHHSL.
UucnenHnble MeTOABI pemenns 3agaun Komm
JUIsl OOBIKHOBEHHOTO U(PepeHIInanbHOro
ypaBHeHUsl. V3ydyeHue TeopeTu4ecKoro
Marepuaa, oAroToBKa K MPaKTHYECKHM
3ansaTusaM. Pemenue 3anaq us
WHIUBHUIYaIbHOTO 3aJaHus. TeMsl:
Juddepennnanbaple ypaBHEHHS IEPBOTO
MOpsiiKa. YPaBHEHHS BBICIINX MOPSAKOB,
JIOMYCKAOLUE MOHIKEHHE NOPsIKA.
Jluneiinsie audhepeHIranbHbIe YPaBHCHUS
nopsiaka N, CUcTeMbl JIMHEHHBIX

i depeHnnalIbHbIX YpaBHEHHH.

22

OIIK-1,
OIIK-2

Omnpoc Ha MPaKTHIECKUX
3aHATHSX. 3aIUTa
WHAUBUIYAJIBHOTO
3a7aHusl.

13.

11.

CamocrosTensHOe H3y4YeHHE TeM:
[TocnenoBareIbHOCTh  KOMIUIEKCHBIX — YHCEIL.
Jluneitnpie oTOOpaXkeHWs. YpaBHeHHE oOpasa
KpHUBOH. CamMocTosTenabHOe U3y4eHUE
TEOPETHUYECKOr0 MaTepHaja, MOJAroOToBKa K
MPAaKTHYCCKUM 3aHATUSAM. Pemenwe 3amad,
MIOJITOTOBKA K KOHTPOJIbHOU padore. Tema:
OcCHOBHBIE JIIeMEHTapHEIE (hyHKITHT
KOMIIJIEKCHOTO MIEPEMEHHOTO.
Huddeperunpyemsie GyHKITUH.
Anamutnueckue  ¢yHKumua.  WHTerpanm ot
(YHKIHMH KOMIUIEKCHOTO TIEPEMEHHOT 0.

18

OIIK-1,
OIIK-2

Omnpoc Ha MPaKTHIECKUX
3ansTHsAX. KoHTpOsIbHAS
paborta.

14,

12.

CaMOCTOSTEIBbHOE N3YYCHUEC TEM:

20

OIIK-1,

Onpoc Ha MPaKTUYECKUX
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OyHKIUOHAbHEIE psabl. PaBHOMEpHAs OIIK-2 3aHATUAX. KOHTpONbHas
CXOJIMMOCTh ()YHKIIMOHAJILHBIX PS/IOB. pabora.
CBoiicTBa paBHOMEPHO CXOSIINXCS

(YHKIMOHANBHBIX PAIOB. M3ydenue

TEOPETHYECKOTO MaTepraa, HOAr0TOBKA K

MIPaKTHYECKUM 3aHATHIM. PerieHue 3anay,

MOATOTOBKA K KOHTPOJBHOU padoTe. TeMbr:

Uucnossie psaabl. DyHKIMOHANBHBIE psiabl. Psin

Tetnopa. Pan Jlopana. IlpumeHnenue

CTETICHHBIX psioB. Hynm aHanuTHueckoit

¢ynxunu. OcoOble TOUYKH, UX KiIacCcH(pUKaIys.

Beruncnenue BoruetoB. IIppuMeHeHnE BEIYETOB K

BBIYHCIICHUIO HHTETPAJIOB.

15. 13. CamocrosiTensHoe u3yuenue tem: [lonstue 18 OIIK-1, Ompoc Ha
npearuib0epToBa, THIEOEPTOBA IPOCTPAHCTR. OIIK-2 MIPAKTHYCCKUX 3aHATHSX.
Pa3znoxxeHue B psizi 10 OPTOrOHAIBEHBIM
¢yukusaM. Psan @ypre. [lorsTre o cxomuMocTH
B CpEIHEM U CPEAHEKBaIPATHIHOM.

DKCTpeMaJIbHOE CBOMCTBO OTPE3KOB PAaa
Oypre. CaMOCTOSTENIBHOE U3YyUECHHE
TEOPETHUYECKOT0 MaTepHaia, IOAr0OTOBKA K
MIPaKTHYECKNUM 3aHATHAM. Pemenne 3amauq.
Temsl: Paznoxenue B pan @ypre 1o
KocuHycaM u cuHycaMm. KommiekcHas dopma
psna @ypse. Unarerpan Oypse.
IIpeo6pazoBanue Dypbe.

16. 14. CamocrosTenpHOe H3ydeHne TeM: HTerpan 18 OIIK-1, Omnpoc Ha MPaKTHIECKUX
Hroamens. CBeneHue 3aauul K 3a1ade ¢ OIIK-2 3aHaTusAX. KontponbHas
HYJIEBBIMU Ha4aJIbHBIMH yCIIOBHSIMU. PerieHne pabora.
MHTETrpalIbHBIX ypaBHEeHUH Bomnbreppa ¢ sapamun
cHenuaIbHOTO BUA. PerieHne HeKOTophIX
3a7a4 MaTeMaTH4eCKON (PHU3NKH.

W3yueHne TeOpeTHIeCcKOro MaTepuana,
MOJIrOTOBKA K IPAKTUIECKUM 3aHSITUSM.
Pemenwne 3aa4, MoaroToBKa K KOHTPOJIBHON
pabote. Tembr: UnTerpansabie
npeoOpazoBanust. [IpeodpazoBanust Oypre.
[Ipeobpazosanue Jlamnaca. [Ipunoxenws
OTIEPAIIOHHOTO MCUHUCIICHHSL.

17. 8-14. IToaroroBka u cl1ada 3K3aMeHa 36 O11eHKa Ha 3K3aMcHE

Cemectp 3

18. 15 W3yuenne nexiuonHoro marepuana. Iloagroroska 4 OIIK-1, Onpoc Ha
MPaKTUIECKOMY 3aHATHIO. CaMOCTOSITEIbHO: OIIK-2 [IPAKTUYECKOM
DJeMeHThl KOMOMHATOPHKH. AKCHOMAaTHYECKOe 3ansTHd. KoHTposibHas
OTIpe/ieTICHUE BEPOSITHOCTH. pabota. KonokBuym.

19. 16 Wzyyenue nekumonHoro Matepuaia. [loaroroska k 4 OIIK-1, Omnpoc Ha
MPaKTUYECKOMY 3aHATHIO. BhINOMHEHHE TEKYIIEro OIIK-2 MPaKTUYECKOM
JIOMAIITHETo 3aJIaHusl. 3ansTHd. KoHTposibHas

pabota. KonokBuym.

20. 17 W3yuenne nexnuonHoro mMarepuana. Ilogroroska x 4 OIIK-1, Omnpoc Ha
MIPaKTUYECKOMY 3aHATHIO. BrinonHeHne Texyero OIIK-2 MIPaKTUYECKOM
JoMarrHero 3aganus. [IoarotoBka Kk KOHTPOIBHOM 3ansTHd. KoHTposibHas
pabote. Cam-Ho: [ToTOK COOBITHIA. DITEeMEHTHI pabota. KommokBuym.
TEOPHU MAacCCOBOTO 00CITY)KHBaHHSI.

21. 18 N3yuyenue nekunoHHoro Marepuaia. Iloarotoska k 6 OIIK-1, Omnpoc Ha
[IPaKTUYECKOMY 3aHITHIO. BrinonHenue Texymero OIIK-2 [IPAKTUYECKOM
JomarrHero 3aganus. Cam-Ho: QyHKIUS OAHOTO 3ansaTHU. KoHTposbHAS
Clly4aifHOTrO aprymeHnra. MaremaTuieckoe pabora. KoyumokBuym.
oxuaHue GpyHKIUH OJTHOTO CITy4allHOTO
apryMEHTOB.

22. 19 N3yuyenue nekunoHHoro Marepuaina. Ilogrotoska k 6 OIIK-1, Omnpoc Ha
MpPaKTHYECKOMY 3aHSTHIO. BEINOHEHNE TEKYIETo OIIK-2 MPaKTHYECKOM
nomarmrgero 3aganusa. Cam-Ho: JluneliHOE 3aHATuu. KoHTponbHas
npeoOpa3oBaHNe HOPMAIEHOU CITyJaifHOM pabota. KommiokBuym.
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BeMYHHBL. KOMIO3MIINS HOPMATBbHBIX 3aKOHOB
pacrpeieieHusl.

23. 20 N3yuenne nekunoHHOro Marepuana. [Toarotoeka k
MIPAKTHYECKOMY 3aHATHIO. BEITIOTHEHNE TEKYIIETO
JoManrHero 3aaanus. Cam-Ho: MHOromepHbIe
ciy4yaiiHble BenUYuHbl. OYHKIMS HECKOJIbKUX
CIIlydalfHBIX apryMeHTOB. Maremarnueckoe
oXHJaHre pYHKIUM HECKOIBKUX CITydaiiHbIX
aprymenToB. [lonstue perpeccun. Kpusbie
perpeccui.

10 OIIK-1,
OIIK-2

Ompoc Ha
MPAKTHYECKOM
3anatuu. KoHTponabHas
pabota. KomiokBuym.

24. 21 Nsyyenue nekunoHHoro Marepuana. [loarotoska k
MPAaKTUIECKOMY 3aHATHIO. BBIOJIHEHNE TEKYIIEero
JomMantero 3aaanus. CaMm-Ho: CXOQUMOCTH Ha
MHOYKECTBE CIIyJalHbIX BelU4YUH. CXOAUMOCTH 10
BEPOSITHOCTH. HepasenctBo Mapkosa.
HepasenctBo YeoOrbiena. Teopema YeoObimena.
Teopema bepnynnu. Teopema Ilyaccona.

6 OIIK-1,
OIIK-2

Ompoc Ha
NPaKTHYECKOM
3anaTid. KoHTponbHas
pabota. KonmnokBuym.

25. 22 N3yyenue nekunoHHoro Marepuaina. Iloarotoska k
[IPaKTUYECKOMY 3aHTHIO. BrinonHeHne Texymero
nmomarnraero 3aganusa. Cam-Ho: [loHsATHE BEIOOpKH.
Ipocreiimme ciocoOsl 00pabOTKU BEIOOPKHU.
Cratuctudeckast GyHKIUS pacpeieneHusl.
OMnupudeckas GYHKIUS pacpeaeICHuUs.

4 OIIK-1,
OIIK-2

Omnpoc Ha
MPaKTHYECKOM
3aHSITHH.

26. 23 N3yuyenue nekunoHHoro Marepuaina. Ilogrotoska k
MPAKTUICCKOMY 3aHITHIO. BBIMOTHEHUE TEKYIIIETO
nomariHero 3aganusi. Cam-to: [octpoeHue
JIOBEPUTEIHHOTO MHTEPBAA JUIS OICHKH
MATECMATHUYCCKOTO OKHUOAaHUA. HOHHTI/IG (6]
CTaTUCTHYECKOW MPOBEPKE THIIOTE3. B3anMOCBsA3b
(U3UKK, MaTEMaTHKH ¥ IIPOrPAMMHUPOBAHHUS B
00paboTke ombIToB: «CriaXknuBaHue
IKCICPUMCHTAIBHBIX 3aBUCHMOCTEH 110 METO.TY
HAMMEHbBIINX KBAJPATOB)

10 OIIK-1,
OIIK-2

Omnpoc Ha
MPaKTHYECKOM
3aHATHH.

27. 15-23 | IToaroroBka M caada DK3aMeHa

36

O1reHKa Ha DK3aMeHe

10. IIpumepHasi TeMaTHKAa KypPCOBBIX POEKTOB (pPadoT)

HE MIPEAYCMOTPEHO

11. PeiiTuHroBas cucremMa JJisl OLICHKH yCIIeBaeMOCTH CTY/ICHTOB

Tab6auua 11.1 bannsHbIe OIEHKU IS 3JIEMEHTOB KOHTPOJIS

MaxkcumanbHbII N MaxkcumanbHbII
MaxkcuManbHbII
. 6amt Ha 1-yro KT 0aJut 3a mepuoT Bcero 3a
DJeMeHThI y4eOHOH e TeIbHOCTH OaJut 3a mepuon
C Haydaia mexnay 2KT u Ha ceMecTp
mexnay KT u 2KT
ceMecTpa KOHEIl ceMecTpa

[TpemuanbHbIe OaJLIBI 5 5 10
KonokBuym 10 10
KontposbHble paboThl Ha

P P 20 20 10 50
MPaKTHYECKUX 3aHATHUIX
HToro MakcumMyM 3a mepuoa: 25 25 20 70
Craua 3x3aMeHa (MaKCHMyM) 30
Hapacraomum utorom 25 50 70 100
Taoauna 11.2 Ilepecuer 6aII0B B OIIEHKH 32 KOHTPOJILHBIE TOUKH

Bajuibl Ha 1aTy KOHTPOJIbHOM TOYKH Ouenka

85 % w BBIIIE OT MAKCHMAJILHO BO3MOXHOTO peiftuara Ha naty KT OTIIMYHO
70% - 84% oT MakCHMaJbHO BO3MOXKHOTO peliTuHra Ha aaty KT XOPOUIO
55% - 69% oT MakcHMMaJbHO BO3MOXHOTO peiitnara Ha naty KT YAOBIIETBOPUTEIBHO
MeHee 55 % oT MaKCUMaJIbHO BO3MOXHOTrO peiftunra Ha gaty KT HEYJOBJICTBOPUTEILHO
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Taoauna 11.3 — [lepecuer cymmbl 0amioB B TPAJUIIMOHHYIO M MEXITYHAPOIHYIO OLIEHKY

Ouenka (FOC) Hrorosasi cymma 63JIJI?B, YYHMTBIBAET YCIELIHO Ouenka (ECTS)
CAAHHBIN IK3aMeH
5 (oTm4HO) (3a4TEHO) 90 -100 A (oTIIM4HO)
85-89 B (ouens xopomro)
4 (xopomo) 75_ 84 C (xopoto)
(3auTeHo) 20-74
3 (YIOBIIETBOPHUTEIBHO) 65— 69 D (yrosaersopurespio)
(3aureHo) 60 - 64 E (mocpencTBeHHO)
2 (HeynoBneTBOpHTEILKO), Huxe 60 6a110B F (neynoBneTBopuTENIHHO)
(He 3aureHo)

DK3aMeHaIOHHAasT OIIEHKAa BBICTABILIETCS MO0 MO Pe3ylbTaTaM CEMECTPOBOTO PEHTHHTa, JIMOO MO OTBETY Ha IK3aMEHE.
12. Y4yeOHO-MeTOANYeCKOe H HH(OPMaLIMOHHOE 00ecnieYeHne T CIUIIJIMHbI:

12.1 OcHoBHas nUTEpaTypa.

Cemectp 1

1. bexnemures, /{.B. Kypc aHanmuTraeckoit TeOMETpUHN M TMHEHHON anreOpsl [ DIeKTpOHHBIH pecypc] : yIeOHHK. — DJIEKTPOH.
nmaH. — CII6.: JIans, 2015. — 445 ¢. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll id=58162 — 3aru. ¢
JKpaHa.

2. MarazunnukoB JL.U. Beiciias maremaruka I. IIpakTukym 1o nuHeWHOH aireOpe M aHaJMTHYECKOW reoMeTpuu: YueOHoe
nocobue / JL.W. Mara3unnukos, A.Jl. Mara3sunHukoBa, MuHuctepcTBo obOpazoBanus Poccuiickoin ®epeparmu, Tomckuii
TOCYJAapCTBEHHBIH YHHBEPCUTET CHCTEM YIIPABJICHUS U paguodIeKTpoHuKu. - Tomck: TYCVYP, 2007. - 162 c. (97 3x3.)

3. EnbuioB A.A. NHTerpansHoe ncuncnenue. nddepennuaibpabie ypaBHeHus: yueoHoe nocoodue / A.A. Enbuos, T.A. EnbiioBa;
denepanbHOE areHTCTBO 10 00pa3oBaHuI0, TOMCKHH TOCYIapCTBEHHbBIH YHUBEPCUTET CUCTEM YIPABICHHS U PaIO3IEKTPOHHKH.
- Tomck: TYCYP, 2007. - 263[1] c. (100 3k3.)

4. MarazunnukoB JI.W. Beiciiast matematuka . [Ipaktuxym no nquddepenunansHoMy ncuucienuto: Yuedonoe nocoodue / JLU.
Mara3unHukoB, A.JI. MarasunHukoB; MunucrepcTBo oopazoBanust Poccuiickoii ®enepaunu, Tomckuii rocynapcTBEHHBINA
YHUBEPCHTET CUCTEM YIPaBICHHS U paanodnektpoHuku. - Tomck: TYCYP, 2007. - 212 ¢. (99 3k3.)

5. @uxrenronsn [.M. Kypc muddepeHnnaasHOro 1 HHTErpaabHOTO MCUNCIICHUS: Y9eOHUK U By30B, T. 1; M.: ®dusmatiur,
2006, 679 ctp. (100 3k3.)

6. bexnemummena, JI.A. COOpHHK 3a/1a4 TIO aHATTUTUYIECKOH TEOMETPUH U THHEIHOI anrebpe [DnekTpoHHbIH pecypc] : yueOHOe
nocobue / JI.A. bexnemumesa, /[.B. beknemumes, A.YO. ITerpouu [u ap.]. — DOnexrpon. gan. — CII6.: Jlanp, 2016. — 496 c.
— Pexxum moctyma: http://e.lanbook.com/books/element.php?pll_id=72575— 3aru. ¢ skpaHa.

7. bepman, I'.H. CoopHuK 33134 10 KypCcy MaTeMaTHIECKOTO aHANM3a [ DIIEKTPOHHEIH pecypc] : yaeOHoe mocodue. — DIEKTPOH.
nan. — CII6. : JIans, 2016. — 492 ¢. — Pexxum gocryna: http://e.lanbook.com/books/element.php?pll_id=73084 — 3aru. ¢
JKpaHa.

8. Aswosa, JI.B. [IpakTuky™m 1 MHIUBHIyaJ bHBIE 33/1aHHS 110 BEKTOPHOH ayiredpe W aHATUTHYEeCKOW TeOMETPHH (THIIOBEIC
pacueThl) [DaeKTpOHHBIN pecypce] : yuebnoe nmocodue / JI.B. ABuiosa, B.A. Bonotiok, JI.A. BooTiok. — DiieKTpoH. JaH. —
CIIb. : Jlans, 2013. — 281 c. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=37330 — 3aru. ¢ skpaHa.

Cemectp 2

1. EnpioB A.A. UaTerpansHoe ucuncnerne. Juddepennnansasie ypaBHeHU: yaeOHoe tocodue / A.A. Embros, T.A. EnsrioBa;

denepanpHOE areHTCTBO MO 00pa3oBaHui0, TOMCKHI TOCYIapCTBEHHBINH YHUBEPCUTET CHCTEM YIIPABJIICHUS M PaIOIEKTPOHHKH.

- Tomck: TYCYP, 2007. - 263[1] c. (100 5k3.)

2. ®uxrenronsi [.M.Kypc auddepeHnnanbHOro 1 MHTErpalibHOrO UCYUCICHUS: yIeOHUK U1l By30B: B 3 T. M.: ®u3MaTiur,
2006 -T. 2.— 863 ¢. (100 3K3.)

3. bepman, I'.H. PemeOHuk k cOOpHUKY 33724 10 Kypcy MaTeMaTH4ecKoro aHanu3a [ IeKTpOHHBINA pecypc]: ydeOHoe mocobue.

— DnextpoH. gaH. — CI16.: Jlans, 2011. — 608 c. — Pesxxmm goctyma: http://e.lanbook.com/books/element.php?pll id=674 —

3ar. ¢ sKkpaHa.

4. bonotiok B. A. [IpakTHKyM ¥ MHANBHUIyalIbHBIE 33JaHUSI [I0 UHTETPATBHOMY UCUHUCIIEHHIO QYHKIIMH OJJHOH IIepeMEHHOM

(TMmOBBIE pacyeTsl) [ DNeKTPOHHBIH pecypce] : yuedHoe nmocobue / bomotiok B. A., bonotrok JI. A., Tamuyg 1O. T, [m ap.]. —

Dnekrpon. gan. — CII6. : Jlans, 2012. — 336 c. — Pexum nocryna: http://e.lanbook.com/books/element.php?pll_id=3800 —

3aru. ¢ skpaHna.

5. bonoTiok, B.A. [IpakTukyM 1 UHIMBHYya bHBIE 33/1aHHS TI0 OOBIKHOBEHHBIM M ((epeHINaIbHbIM YPaBHEHUSIM (TUIIOBBIE

pacdeTsl) [DneKTpOHHBIN pecypce] : yaebHoe mocobue / B.A. bonotiok, JI.A. BonoTiok, E.A. IlIBexn [u ap.]. — DneKkTpoH. naH. —

CII6.: Jlanb, 2014. — 220 c¢. — Pexum nocryna: http://e.lanbook.com/books/element.php?pll id=51934 — 3aru. ¢ skpaHa.

6. [TanTenees, A.B. Teopust GyHKIHMI KOMIUIEKCHOT'O IEPEMEHHOTO U ONIEPAIIOHHOE HCYHCICHNE B IPUMEPax U 3aJadax

[OnexrponHsIii pecypc] : yueObHoe nocobue / A.B. Ilanrenees, A.C. SIkumoBa. — DnektpoH. gaH. — CII06. : Jlans, 2015. — 447

¢. — Pexum goctyna: http://e.lanbook.com/books/element.php?pll id=67463 — 3ar. ¢ sxpaHa.

7. Mucemennsiit JI. T. KoncnekT nekmuii mo Beicmiei matematuke: B 2 4. / 1. T. [Tucemennsiit. - M.: Aitpuc-Ilpecc, 2007 —
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http://e.lanbook.com/books/element.php?pl1_id=72575

U. 2: Tpuauare 0ath JeKIui. — 5-¢ u3a. - M.: Aiipuc-Ilpecc, 2007. — 251, [5] ¢.(60 5k3.)

Cemectp 3

1. TMucemennsrnii . T. KoHCHeKT JEKIHi 1O TEOPUH BEPOSTHOCTEH, MATEMATHIECKOM CTATHCTHKE U CIyYaifHBIM IIPOIIECCaM.
M.: Aiipuc-Ilpecc, 2006. — 287c. (49 3k3.)

2.  bonotiok, B.A. TIpakTukyM ¥ WHIUBHYaIbHbIC 33IaHHS IO KYPCY TEOPUH BEPOSITHOCTEH (THIIOBBIC PACUETHI)
[DnexTponHEIi pecypc]: yuebnoe mocodue / B.A. bonotiok, JI.A. bomotiok, A.I'. I'puns [1 np.]. — Dnexrpon. gan. — CII6.:
Jlanmp, 2010. — 288 c. — Pexxum mocryma: http://e.lanbook.com/books/element.php?pll id=534

3. bopoaun, A.H. DneMeHTapHBIN KypC TEOPHU BEPOSTHOCTEH U MATEMATHYECKON CTATUCTUKY [ DIEKTPOHHBIN pecypc]:
yaebHoe nmocobue. — DnektpoH. gaH. — CII6.: Jlanp, 2011. — 255 c. — Pexum noctyma:
http://e.lanbook.com/books/element.php?pll_id=2026

12.2 JTononHuTeNnbHas JIUTEpATYpA.
Cemectp 1

1.

COopHHK 3a/1a9 IO MaTeMaTHKe [T BTY30B: yueOHOe ocoOue it BTy30B: B 4 4. / pex.: A. B. E¢umos, b. I1.
HemunoBuuy. — 3-e u3m., uctp. — M.: Hayka, 1993. — 478, [2] c. Y. 1| : JIuneitras anreOpa ¥ OCHOBBI MATEMaTHIECKOTO
anamu3a / B. A. Boxros [u ap.]. - M. : Hayka, 1993. - 478, [2] c.(12 3k3.)

2. Tepexuna JI. U., ®uxc U. U. Beiciias marematnka: Yueonoe nocoomne. Y. 1: Jluneiinas anredpa. BexropHas
anreOpa. AHanmuTHYecKas TeoMeTpus: yaeOHoe nocodue. - Tomck: Jenpramnan, 2002. — 223 c. (2 3Kk3.)

3. Tepexuna JI. U., ®uxc U. U. Beiciias matemaruka: Yuedbnoe nocodue. Y. 2: IIpenen. HenpepsiBHOCTE. [IpousBoanas
¢yuakumu. [IpumosxeHust mpon3BogHONH. OYHKIINH HECKOIBKIX IMepeMeHHBIX. - ToMmck: ToMckuii rocymapCcTBEHHBIH
yauBepcuret, 2003. — 179 c. (1 2k3.)

4, Tepexuna JI. ., ®uxc . U. Beicmas matemaruka: YuebHnoe nocodue/ Y. 3: HeompeaeneHHbI HHTETpAT.
Omnpenenenublii nuaTErpa. KparHsle, KpUBOJIMHEHHBIE 1 IOBEPXHOCTHBIE HHTErpaiibl. BekropHoe moie. - ToMmck:
Tomckuit rocynapcTBeHHBIH YHUBEepcHUTET, 2004. - 252 c. (2 3k3.)

5. EnbnoB A.A. [IpakTuKyM 110 HHTETPAITLHOMY UCUUCIICHHIO U (D depeHInaTbHBIM ypaBHEHUSIM: ydeOHOe mocobue /
A.A. Enbros, T.A. EnsrioBa; @eaepanbHOe areHTCTBO Mo oOpazoBanuio (M.), ToMCkui rocyJapcTBEHHBIH YHUBEPCUTET
CHCTEM yIpaBlieHUs U paauodieKTpoHuku (Tomck). - Tomck: TYCVYP, 2005. - 204 c. (285 3k3.)

CemecTtp 2

1. COopHuK 33134 10 MaTeMaTHKE IS BTy30B: ydeOHOe mocodue st BTy30B: B 4 4. / pex.: A. B. E¢umos, b. I1.
HemunoBuy. — 3-¢ u3., ucnp. — M.: Hayka, 1993. — 478, [2] c. Y. 1 : JIuneitnas aiareOpa 1 OCHOBBI MaTEMaTHYECKOTO
anamm3a / B. A. Boxros [u ap.]. - M. : Hayka, 1993. - 478, [2] c. (12 3k3.)

2. EnbnoB A.A. TIpakTHKYM MO UHTErpajbHOMY HCUHCICHHIO M AU QepeHIInaIbHbIM ypaBHEHHsIM: ydeOHoe mocobue /
A.A. Enxpnos, T.A. ExsnoBa; @enepansHoe areHTCTBO 10 06pa3oBanuio (M.), ToMckuil rocynapcTBEHHBIH YHHBEPCUTET
cUCTeM ympaBieHHs U pagnodekTpoHuku (Tomck). - Tomck: TYCVYP, 2005. - 204 c. (285 3k3.)

3. JlaBpeutbeB M.A., Illabat b.B. Metoabl Teopuu HyHKIMHM KOMILIEKCHOTO nepemenHoro. M.: Hayka, 1965, 716c¢. (1 2k3.)

4. Kpacnos M.JI. ®yHKIIMH KOMIUIEKCHOTO TepeMeHHoro. OnepannoHHOe UcUucieHne. Teopus ycToiiunBocTH: YueOHOe
mocobue ais By3oB / M. JI. Kpacuos, A. 1. Kucenes, I'. . Makapenko. — M.: Hayka, 1981. —302[2] c¢. (33 3K3.)

5. Tepexuna JI. U, Oduxc U. U. Bricimas matemarnka: YueOnoe mocobme/ Y. 3: HeompenemeHHBIH WHTErpa.
OmnpeneneHnslii uHTerpasl. KpaTHbIe, KpWBONMHEHHBIE W TIOBEPXHOCTHBIE HHTErpayiel. BektopHoe mone. - Tomck:
Tomckwuii rocyaapcetBennsiil yausepeutet, 2004. - 252 c. (2 9k3.)

6. Tepexuna JI. U., ®uxc U. U. Bricmas marematuka: YueOHoe mocodue/ Y. 4: luddepeHunansHpie ypaBHeHUs. Psiibl.
@DyHKIMU KOMILIEKCHOTO nepeMeHHoro. OnepanuoHHsiii Meto. - Tomck: Jenbramnan, 2011, — 268 c. (3 ak3.)

7. PomanoBckuit II. W. Pamer @ypre. Teopus momns. AHamuThdeckne W crenuainbHble (yHKOuUU. lIpeoOpazoBaHre
Jlammaca: Yae6noe mocobue ms By3oB/ M.: Hayka, 1980. - 334 c. (7 3K3.)

8. Cwumopos 0. B., Illabynun M. B., ®enoprok M. U. Jlekuuu no Teopun (QyHKIHA KOMIIEKCHOTO MEPEMEHHOTO:
VYuebnuk st By3o8/ M.: Hayka, 1989. - 477 c. (10 3k3.)

Cemectp 3

1. Benrtiens E. C. Teopus BeposiTHOCTe#H: YueOHUK /it By30B. M.: Academia, 2005. — 571 c. (228 3k3.)
2. Jlyruna H.D. TIpaktukym o teopuu BeposiTHOCTel: Yued. nocod. — Tomck: ToMckuili MeXBY30BCKHIA IEHTP AUCTAHIIMOHHOTO
obpazoBanus, 2006 — 153 ¢. (45 3k3.)
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3. MarazunnukoB JI.J. Beicmas maremaruka [V. Teopust BeposiTHOCTEH: yueOHOE ocodue st By3oB / JI. V. MarasnHHUKOB;
MunucrepcTBo obpazoBanus Poccuiickoit @enepanuu, ToMckuil rocyiapCcTBeHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U
PAZMO3ICKTPOHUKH. — 2-€ U3, iepepad. u jgor. - Tomck: TYCVYP, 2000. — 151 c. (175 3k3.)

4. Bwenkun H. f. KomOunaropuka/ H. 5. Buenkun, A. H. Bunenkun, I1. A. Bunenkun. M.: ®UMA, 2006; M.: MITHMO,
2006. — 399 c. (10 2K3.)

5. I'mypman B.E. Teopus BeposiTHOCTEi1 1 MaTeMaTH4eckas ctatuctuka [Tekcr]: yueOHoe nmocodue aist 6akanaspos / B. E.
I'mypman. — 12-¢ m3a. — M. : FOpaiit, 2013. — 480 c. (7 3k3.)

6. I'mypman B.E. PykoBojcTBO K penieHuIo 3aa4 1o TEOpUH BEpOITHOCTEH U MaTeMaThuueckoi cratuctuke [Tekct]: yueOHoe
mocobue a1 OakanaBpos / B. E. 'mypman. — 11-e u3n., mepepad. u qomn.— M.: FOpaiit, 2013. — 405 c. (6 3k3.)

12.3 IIpaxmuueckue 3anamus RPo6oOAMCcs no Y4eOHbIM ROCOOUAM:

Cemectp 1

1. MarazunnukoB JL.M. Beicmiast marematuka I. [IpakTtukym 1o JimHelHO# anreOpe W aHalIWTHYECKOW reoMeTrpuu: YueOHOE
mocobue / JL.UM. MarasunaaukoB, A.JI. MarasuaankoBa; MuHucTepcTBo oOpasoBanus Poccuiickoit ®eneparmm, Tomckuii
rOCYJapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHUS U paauodIeKTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (973k3.)

2. MarasunnukoB JI.W. Beicmas maremaruka 1. Ilpaktukym no anddepennuaisHoMy HcuncieHuno: Yueonoe nocooue / JI.U.
MarasunaaukoB, A.JI. MarasuaaukoB; MunHcTepcTBO 00pazoBanus Poccuiickoit ®enepanun, ToMckuil rocyapCcTBEHHBIN
YHUBEPCUTET CHCTEM YIPaBICHUsI U paanodnekTpoHukH. - Tomck: TYCVYP, 2007. - 212 c. (99 3k3.)

3. bexnemuruesa, JI.A. COOpHUK 3a[a4 110 aHAJTUTHYECKOI T€OMETPHH U JIMHEHHON anredpe [DneKTpoHHSIH pecypc] : yueOHoe
mocobue / JI.A. bexnemumiesa, JI.B. bexiemumes, A.YO. IlerpoBud [u np.]. — Dnekrpon. nan. — CII6.: Jlans, 2016. — 496 c.
— Pexum moctyma: http://e.lanbook.com/books/element.php?pll id=72575— 3aru. ¢ skpana.

4. bepman, I'.H. COopHuK 3a/1a4 IO KypCy MaTeMaTHYECKOT0 aHaIN3a [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue. — DIIEKTPOH.
nman. — CII6. : Jlanb, 2016. — 492 ¢. — Pexum nocryna: http://e.lanbook.com/books/element.php?pll _id=73084 — 3ari. ¢
JKpaHa.

Cemectp 2

1. EnpnoB A.A. UnrerpanbHoe ucuncienue. Jnddepenmansusie ypapHeHus: yueoHoe mocobue / A.A. Enbuos, T.A. Enbuosa;
®denepanbHOE areHTCTBO 10 00Pa30BaHHIO, TOMCKHH TOCYIapCTBEHHBIA YHHUBEPCUTET CHCTEM YIIPABIICHHUS U PaJAHO0ICKTPOHHUKH.
- Tomck: TYCYP, 2007. - 263[1] c. (100 3k3.)

2. bepman, I'.H. PemeOHuk k cOOpHHKY 3a71a4 [0 Kypcy MaTeMaTH4ecKoro aHann3a [ QNeKTpOHHBIH pecypc]: yaeOHoe mocodue.
— Omnextpod. nad. — CII6.: Jlans, 2011. — 608 c. — Pexxum nocrtyna: http://e.lanbook.com/books/element.php?pll id=674 —
3ari. ¢ akpaHa.

3. [TanTtenees, A.B. Teopust GyHKITHII KOMIUIEKCHOT'O IEPEMEHHOTO U OTIEPAIIOHHOE HCUYICICHUE B TIPIMEpax | 3a/1adax
[DnexrponHsii pecypc] : yueOHoe nocobue / A.B. [Tantenees, A.C. SlkumoBa. — DnekrpoH. aaH. — CII6. : Jlans, 2015. — 447
¢. — Pexxum goctyma: http://e.lanbook.com/books/element.php?pll id=67463 — 3arm. ¢ sxpana.

Cemectp 3

1. JIyruna H.D. [Ipaktukym no Teopuu BeposiTHOCTel: Yueb. mocob. — Tomck: ToMCKHT MEXBY30BCKUH IIEHTP AUCTAHITUOHHOTO
oOpazoBanus, 2006 — 153 c. (45 9k3.)

2. bonotiok, B.A. TIpakTHKyM ¥ HHANBUAYAJIbHBIC 3adaHUS 110 KypCY TECOPUH BEPOSTHOCTEH (THITOBBIC pacueThl) [ DICKTPOHHBIN
pecypc]: yuebnoe mocobue / B.A. bonotiok, JI.A. Bosotiok, A.I'. I'pusb [u ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2010. — 288
c. — Pexum mocryna: http://e.lanbook.com/books/element.php?pll id=534
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3adanua na KonmponbHyie padomyl U UHOUBUOYAIbHbLE 3A0AHUA NPUECOCHDI 8 KANCOOM U3 CeOVIOULUX
yueOHbIX nocodui:

Cemectp 1

1.Marasunnanko JLH. Beicwias marematuka 1. IIpakTHKYM MO JMHEHHOMN anre6pe M aHaTHTHYECKOH reoMeTpun: YdeGHoe
nocobue / JLU. Marasuunnkos, A.JI. MarasuHnnkoBa; MunucTepcTBO 06pasoBaHus Poccuifckoit OQenepauun, ToMckuit
TOCY/IapCTBEHHbIH YHUBEPCHTET CHCTEM YIIPaB/IeHHs U paanodnekTpornki. - Tomck: TYCYP, 2007. - 162 c. (973k3.)

2. Marasunnnkos JLLU. Bricwas matemarika 1. [Tpaktukym no andgepentmansHoMy ncunciennio: Yuebroe nocodue / JLU.
Marasunnukos, A.JI. MarasunnrykoB; MunKcTepcTBO 06paszoBanus Poccuiickoii Denepaunn, TOMCKHIA rOCY1apCTBEHHBI
YHHUBEPCHUTET CHCTEM YNpPABJIEHHA U pagno3eKTpOHUKH. - Tomck: TYCYP, 2007. - 212 ¢. (99 3k3.)

3. Asuniosa, J1.B. [IpakTikyM 1 MHAHBH/TYaTbHbIE 32/IAHHS 11O BEKTOPHOH aireGpe 1 aHANHTHUYECKOM TeOMETPHH (THITOBbIE
pacuetsl) [SneKTpoHHbIH pecypc] : yuebHoe nocobue / JI.B. Aunosa, B.A. Bosotiok, JI.A. BonoTiok, — DNEKTPOH. IaH. —
CII6. : Jlanp, 2013. — 281 ¢. — Pexum nocryna: http://e.lanbook.com/books/element.php?pll _id=37330 — 3aru. ¢ 9KpaHa.

4. bepman, I'.H. CO0pHHK 33124 10 KypCy MaTeMaTH4YeCKOro aHanusa [DneKTpoHHbIi pecype] : yue6Hoe nocobue. — DIIeKTpOH.
naH. — CII6. : Jlanb, 2016. — 492 c. — Pexum noctyna: http://e.lanbook.com/books/element.php?pl1_id=73084 — 3arn. ¢
JKpaHa.

5. bonotiok B. A. TIpakTHKYM ¥ HHAMBHIYaJIbHbIE 3a/IaHUS 10 MATErPalbHOMY HCUUCICHHUIO (byHKLAY O/1HOI MEpeMeHHO
(TunoBbie pacueTsi) [InekTponHbIH pecypc] : yaeGHoe nocobue / Bonotiok B. A., Bonotiok JI. A., Fanwy 1O. T. [u ap.]. —
OnektpoH. fa. — CII6. : Jlanp, 2012. — 336 c. — Pexum foctyna: hitp:/e.lanbook.com/books/element.php?pl1_id=3800 —
3aru. ¢ 3KpaHa.

Cemectp 2

I. Bonotiok B. A. IlpakTHkyM M WHAMBHIyanbHble 3a/@HHA [0 MHTErPATbHOMY MCUMCIEHHIO (YHKIMH OXHOM NEePEMEHHOM
(TnnoBble pacyeThl) [DneKTpOHHbIH pecypce] : yueGHoe nocobue / Bonotiok B. A., Bonotiok JI. A., Fanuu 0. I [u ap.]. —
OnektpoH. aa. — CII6. : Jlaub, 2012, — 336 ¢. — Pexum noctyna: http:/e.lanbook.com/books/element.php?pll_id=3800 —
3ari. ¢ 9KpaHa.

2. bonotiok, B.A. TlpakTikyM U WHAMBMIyasbHbIe 3aJaHHS MO OOBIKHOBEHHBIM AM((epeHIMaTbHBIM YPaBHEHHAM (THIIOBbIE
pacueTsl) [DnekTpoHHbIH pecype] : yueGHoe nocobue / B.A. Bonotiok, JI.A. Bonotiok, E.A. LIsen [u ap.]. — DMeKTpoH. 1aH. —
CTI6. : Jlaub, 2014. — 220 c. — Pexxum noctyna: http:/e.lanbook.com/books/element.php?pl1_id=51934 — 3arn. ¢ skpana.

3. Ianrenees, A.B. Teopua dyHKIMIT KOMIIIEKCHOTO MEPEMEHHOTO H ONEPALMOHHOE UCYUCIIEHHE B PHMEpPAX M 3aauax
[SnexTpoHHBIH pecypc] : yueGHOe mocobue / A.B. IlanTenees, A.C. SkumoBa. — InekTpoH. aan. — CI16. : Jlanb, 2015. — 447
¢. — Pexum noctyna: http://e.lanbook.com/books/element.php?pll_id=67463 — 3arn. ¢ skpaHa.

Cemectp 3
1. Jlyruna H.3. TIpakTuky™ 110 TeOpHH BepoATHOCTeH: Y4e6. noco6. — Tomck: TOMCKHiT MeXBY30BCKHi LEHTp
JIMCTaHUMOHHOTO 0bpasoBanus, 2006 — 153 c. (45 3k3.)
2. Bonotiok, B.A. T[IpakTHKyM M MHAMBMyasbHbIE 321aHKs 10 KYPCY TEOPHH BEPOATHOCTEN (THIOBbIE pacyeTsl)
[SnekTporHbIii pecypc]: yueGHoe nocobue / B.A. Bonotiok, JI.A. Bonotiok, A.I. Tpunb (1 ap.]. — Jnekrpon. aan. — CII6.:
Jlanp, 2010. — 288 c. — Pexum nocryna: http://e.lanbook.com/books/element.php?pl1_id=534

12.3 IIpozpammnoe obecneuernue. Cuicrema qucTaHIHORHOr0 o6pasoBanust MOODLE st
COIIPOBOXCHUS CaMOCTOSATEJIbHON pabOoThI CTYIEHTOB (METOMYECKHUE MAaTEPHAIIBI: TEKCTOBEIE, aYIHO U
BUIe0(DaiiIbl, HHIMBHIyaJIbHBIEC 3a[aHUS, TECTHI U T.11.).

12.4 bazbl anHbBIX, HHOPMAIMOHHO-CIIPABOYHBIC W MOMCKOBBIC cHcTeMbl: CChUIKM C caifTa Kadeapsl Ha
MaTeMaTHYECKUE PECYPCHI U OH-JIAWH TPEHAKEPHI,

13. MaTepua/ibHO-TeXHHYeCKOe 00ecnedenne 0 CUHILTHHBI:

Bo3MoxHOCTh paboTaTh B KOMIIBIOTEPHOM KJIacce U3 pacyéTa OJMH KOMIIBIOTED Ha CTyAeHTa. JIeKIMOHHbIE
ayTUTOPHH, OCHAIEHHBIE TEXHUKOMN JUIs MYIbTHMEANMHBIX PE3CHTALHH.
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MpunoxxeHue K pabouen nporpamme

depepanbHoe rocyaapcTeeHHoe broaxkeTHoe obpasoBaTenbHoOe yuYpexaeHue Bbicwero
npodeccnoHanbHoOro obpasosaHua

«TOMCKMI FOCYAAPCTBEHHbIV YHUBEPCUTET CUCTEM YMPABIEHUA U PAOVOSNEKTPOHUKM»
(TYCYP)

YTBEPXIAIO
IIpopexTop mo yueGHoii paGore
N. E. TpoaH

« » 2016

®OHJ, OLEHOYHbIX CPEACTB 10 YYEEHOU ANCLUMI/INHE (MPAKTUKE)
MATEMATUKA
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1 Bseneume

@®ona oneHounslx cpenctB (POC) sBnseTcs MpUIOKEHHEM K pabodel mporpamMme JUCIUITIMHBI
«MaTtemaTHKa» U MPeJCTaBIseT COO0M COBOKYMHOCTh KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepHalIOB (TUIIOBbIE
3aaun (3aaHusl), KOHTPOJIbHBIE paOOThI, TECTHI U JIp.) U METOA0B UX HCHOJb30BAHUS, MPEAHAZHAYECHHBIX

AJid UIBMCPECHUA YPOBHA JOCTHIKCHUA CTYACHTOM YCTAHOBJICHHBLIX PE3YJILTATOB 06yT-ICHI/I$[.

dOC no pucHuIUIMHE

«MaTteMaTuKa

YCIIEBAEMOCTH M MPOMEKYTOUYHOM aTTECTAIIMU CTYACHTOB.

[lepedenp 3aKkpemnyieHHbIX 32 AUCHUIUIMHON (MTPaKTUKON) KOMIETEHIUH MpuBeeH B Tabaure 1.

Taonauua 1 — [lepevyeHb 3aKpenJieHHbIX 32 IUCHUIIIMHONA KOMIIeTEeHIUI

Kon DopMyJIUPOBKA Jtanbl GopMHUPOBAHUA KOMIIETEH UM
KOMIIeTeHIIUH

OIIK-1 | CnocobHoOCTD JlomkeH 3HaTh OCHOBHBIE NTOHATHS, ONPEICIICHUS U
NpeICTABUTH CBOICTBa 0OBEKTOB MaTEMATHYECKOTO aHAJIH3a,
aJIeKBaTHYI0 (OpMYIMPOBKH U J0Ka3aTeIbCTBA YTBEPKACHUH,
COBPEMEHHOMY YPOBHK0 | METOJIbI UX JOKA3aTEIbCTBA, BOBMOKHBIE WX CBS3H U
3HAHUI HAYYHYIO MPUIIOKEHHUS B IPYTHX 00JIACTSIX MATEMAaTHYECKOTO
KapTHHY MHpa Ha 3HAHUS ¥ JUCIHUIUTMHAX €CTECTBEHHOHAYYHOTO
OCHOBe 3HAHMIi COJICPKAHUS;
OCHOBHBIX MOJIOKeHUi, | JIOJDKeH yMeTh TOKa3bIBaTh MATEMaTHYECKHUE
3aKOHOB M METO/I0B YTBEPXKIICHHS, peIIaTh 3a7a4u, MPUMEHSTh
€CTeCTBEHHBIX HAYK M | MaTeMaTHYECKUE METOJIBI JJISl PEIICHUS TPAKTHUECKUX
MaTeMaTHKH 3aJa4 B IPYrUX 00JIACTSIX MaTeMaTHYECKOro 3HAHUS U

OIIK-2 | Cnoco0HOCTh BBISIBUTL | JUCIUIUIMHAX €CTECTBEHHOHAYYHOTO COAEPKAHMUS;
€CTeCTBEHHOHAYYHY IO JloJKeH BIaIeTh: anmnapaToM MaTeMaTH4eCKOTro
CYIIHOCTH Npod.jeM, aHaJn3a, METOJJaMH J0Ka3aTeIbCTBA YTBEPKICHUH,
BO3HHMKAIOIINX B X0/1€ HaBBIKaMH IPUMEHEHHS ATOTO B IPYTUX 00IACTSIX
npogeccuoHAIbHOI MaTeMaTH4eCKOro 3HaHMS ¥ AUCIUIUTHHAX
AesITeJIbHOCTH, €CTECTBEHHOHAYYHOT'O COJIEPIKAHUS.
NpPUBJIEYD IS HX
peleHus
COOTBETCTBYHOLIHI
dusuko-
MaTeMaTu4eCcKui
anmnapar

2 Peanusanms KoMneTeHIHi

Komnerenuusa OIIK-1

HUCIIOJIB3YCTCA TIpHU MPOBCACHUHU TCKYIICTO KOHTPOJIA

OIIK-1: CnocobnocTs mpeacTaBUTh aAeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHMI HAy4YHYIO
KApTHHY MMPa HA OCHOBE 3HAHUI OCHOBHBIX IOJI0KEHM I, 3AKOHOB U METO0B €CTeCTBEHHbIX HAYK H
MaTeMaTHuKHU

Jns dbopMupoBaHus KOMOETEHIIMM HEOOXOIUMO OCYHIECTBUTH PsiJ ATAmoB. JTambl (OPMUPOBAHUS

KOMITCTEHIIUH, TPUMEHSEMBIC IS 3TOrO0 BUABI 3aHATHH ¥ UCIOJIB3yeMbIE CPEICTBA OIICHUBAHUS
MIPEICTaBICHBI B TAOIHIIC 2.
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Tadauua 2— Iranbl (OPMHUPOBAHUS KOMIIETEHIIMU M UCIIOJIb3yeMble CPeIcCTBA OLleHUBAHUS

1. Cocras 3HaTh Ymern Baagers
Conepxanue 3HAEeT OCHOBBI U_ YmMmeer ocymiecTBisTh | Brnameer
ITanoB 0Cc00EHHOCTH MBICIUTEIBHYIO CIOCOOHOCTBIO K
MBICIIUTEIBHOTO JIeSITENIbHOCTD, 000011IeHMIO,
poILecca, OCHOBBI BBIJICTISITH TJIABHOE U aHaIN3Yy,
aHAJIUTUYECKOU OTIpeIeIIATh BOCHPUATHIO
JIeSTEeTHbHOCTH, BTOPOCTETICHHOE, nH(pOpMaIuHy,
aITOPUTMBI CTaBUTb LIETH U MMOCTaHOBKE LEJH U
MMOCTAHOBKU U BBIOMpATH IMyTH UX BEIOODY myTei
JIOCTHKEHUS 11eTTH, JIOCTHXKEHUS B pelieHus
TEPMHUHOJIOTHIO U mporecce MaTeMaTHYECKHIX
OCHOBHBIE MTOHSITHS npodeccruoHanbHON 3azay,
€CTECTBCHHBIX HAyK, | JesITenbHOCTH; yMeeT | HaBBIKAMHU
3aKOHBI U METO/IbI, peann30BbIBaTh MPUMEHEHUS
UCTIOJIb3YeMbIC B MaTEeMaTHIECKHIA MaTEeMaTHYECKHIX
MaTeMaTHKE B METO/I PeIIeHUS METOJIOB pelIeHUS
TEOPUH U HA 3a1a4 3a/1a4, Hay4YHOU
MIPAKTHKE MHTEpIIpEeTalU
IIOJIyYEHHOTO
pelieHus
Buanl 3anaTui e Jlekuuu; e [lpakTuueckue e [[pakTHueckue
e [IpakTnueckue 3aHsTHUSA, 3aHSTHUSA,
3aHSITHS, e Brmonnenue e [pynmoBsie
e [’pynmnosbie JTOMAIITHETO KOHCYJIBTAIINH,
KOHCY/IbTallUU 3a/1aHust; e CamocTosTeNnbHas

e CamocrosTenbHas
paboTa CTyIeHTOB

paboTa CTyIeHTOB

Hcnoub3yemsle
cpeacTBa
OLICHUBAHUSA

e KoHTposbHas
pabora;

e BrimonHeHue
JIOMAIITHETO
3aJJaHus;

e KomiokBuyw;

e DK3aMeH

e KoHTposbHas
pabora;

e  Odopmienue
JIOMAIITHETO
3aIaHN;

e 3amura
WHJVBH1yaIbHOTO
3aIaHu;

e KoOHCIIEKT
CaMOCTOATEIbHOM
paboTH;

e DK3aMeH

e OrtBer Ha
MPAKTUYECKOM
3aHITHH;

e KontponbHas
pabora;

e DK3aMeH

OOmue XapaKTepHCTHKH TOKa3zaTejdeldl M KPUTEPHEB OLCHHWBAHMS KOMIICTCHIMH Ha
MIPUBEACHBI B TabHIIe 3.
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Tadmmuna 3 — O0mue XapaKTepUCTHKY MOKa3aTeieil 1 KpUTepueB OLleHUBAHUS

Tloxka3zaTeaun u

3HaThL YMmeTh Baanern
KpUTepHHU
Oo6manaer OO0nagaer nuamna- KonTponupyet
(aKTUYECKUMU H 30HOM paboTy, IpOBOIUT
TEOPETUUYECKUMHU HPAaKTUYECKUX OLIEHKY,
OT1amyHo 3HAHUSIMH B YMEHUH, COBEPLICHCTBYET
(BbICOKMIT npenenax TpeOyeMbIX 1is JIeHCTBUS pabOTHI
YPOBEHB) n3y4yaemon obnactu pa3BUTHUSA TBOP-
C IOHUMaHUEM YEeCKHX pelIeHul,
IpaHuUL abcTparupoBaHus
IPUMEHUMOCTH npobiem
Ob6nanaet
A beper
JMana3oHoOM
3Haet (aKTsl, OTBETCTBEHHOCTb 32
MPAaKTUYECKUX
HPUHIUIIGI, e 3aBepllIeHuE 3a/1a4
Xopouo (6a30BbIi MpoIIeCCh, 001IHe Y ’ B UCCIICJIOBAHUH,
TpeOyeMBbIX IS
YPOBEHb) MIOHSTHS B npucrocadiruBaeT
peleHus
npenenax CBO€ MOBEJICHUE K
. OIpeIETIEHHBIX
n3yyaeMoi o0nactu 00CTOSTEJILCTBAM B
npo6iieM B obnacTu
pelieHnr npodieM
UCCIIeI0BaHMs
Ob6nanaet
OCHOBHBIMH
YnoBierBopureb Ob6nanaer Paboraer npu
. YMEHUSIMH, TpeOye-
HO (MOPOToBbIii 0a30BBEIMH OOIIIMMH MBIMH LTS MPSIMOM
YPOBEHB) 3HaAHUSIMHU Ha0JII0IeHU U
BBITTOJTHEHHSI

MPOCTHIX 3aaa4

@opMynupoBKa MOKa3aTeaeii 1 KpUTEPUEB OLICHUBaHUS JAHHON KOMIIETEHIIMU NIPUBEJEHA B TaOIUIE

4.

Tadamua 4 — Ioka3areu U KPUTEPHH OLleHUBAHUSI KOMIIETEHIIMU HA 3Tanax

Iloxa3zarTeau u

3uaTh Ymerh Baaners
KpUTepuun
OT1au4yHO eomeem no 60npocy uiu | & c60O0OHO ©C80000HO 61a0eem
(BBICOKMIT 3A0aHUI0 npumensiem OCHOBHbIMU
YPOBEHB) apeyMenmupo6anHwlil, Memoosl peuterus noHsAmMuAMU,

Jl02u4ecKu
8bICMPOEHHBIU,
NOJIHbIU,

deMoHCmpupyem
3HAHUE OCHOBHO2O
cooepoicanus
OUCYUNTUHBL U €20
INEMEHMO8 8
coomeemcmauu ¢
APOCIYULAHHBIM

3a0a4 8
HEe3HAKOMbIX
cumyayusx;

® ymeem
Mamemamuyecku
8bipadicams u
apeymeHmupo-
BAHHO
00Ka3bl6amb
mamemamuyeckue
VMBePIHCOeHUs.

3aKOHaAMU U
meopueti,
HeobxXoouMbIMU
0151 0OLACHEHUS.

A61eHUl,
3aKOHOMepHOCmell
um.o.;

eg1adeem ymeHuem
VCMAaHasIueams
MedHcnpeomemuble
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JIeKYUOHHBIM KYPCOM U
¢ yuebHol
aumepamypou,

® 86160001
doKazamebHbl,
npuooUm npumepbvl,

® DeMoHcmpupyem
CNOCOOHOCHb K
aHanusy u
CONOCMABNEHUIO
PA3IUUHBIX NOOX0008 K
peutenuio 3asa6/1eHHOl 8
gonpoce unu 3a0aHuU
npoodiemMamuxu;

® MamemamuyecKku
000CcHO8bI8ACM 8bLOOD
Memooa u niam
peuieHus 3a0ayu

u 6Hympu-
npeoMemHule C653U
MeHCoy
cobbImuAMU,
obvexmamu u
SAGNICHUAMU,

XOpOHIO e 000CHOBAHHO, HO C ®  npumensem ® Kpumuyecku
(0a30BbIi owubKkamu, Komopoie Memoobl ocmbicaueaem
YPOBeHb) cam e u peuwenus 3a0au nONYyYeHHble
ucnpasnsiem, 6 HEe3HAKOMbIX 3HAHUA,
usnazaem cumyayusx; ® cpaguyecku
MamemamuyecKui * yueem unIOCmpupyem
Mamepuarn; KOppEeKmHO 3a0ayvy
° CMpOUm 102UdecKu sbIpadNCams u
CBA3AHHBIU OMmeem, apzymenmupo-
UCNONL3YSL NPUHAMYIO BAHHO
HAY4YHYI0 0060CcHO8bIBAMb
MepMUHONI02UIO; HOJLOANCEHUSL
® npumensem 6 omeeme npeomemHot
00WenpunamyIo 8 obnacmu 3HaHus
HayKe 3HAK080-
CUMBONILHYIO CUCTNEMY
VCI08HbIX
0bo3nauenuil,
® apzymenmupyem
8b100p Memooa
peutenus 3a0auu
Y0BJIeTBOPH- | ® uznacaem mamepuan ® yueem pabomams | ® gn1adeem
TeJILHO HEeNnoiHo u donyckaem CO CNPAasoyHoll mepmuHono2uetl
(moporosblit HEemoYHOCmu 8 aumepamypoti; npeoMemuoll
YPOBEHb) onpeoenenuu NOHAMULL |  yyeem 6blnoIHAMb obnacmu 3Hanus,
unu hopmynupogxe 6ce HeobxoOoumble | ® cnocoben
npasur; onepayuu KOPPEKMHO
® cyoicoenusl He 2lyOoKue (Oeticmsus); npeocmasums
U HeOOOCHOBAHHbIE; e donyckaem 3HAHUL 6
® 3ampyoHsemcs owuobKU, Mamemamuyeckou
npueecmu ceou ® yueem popme
npumepul; npeocmasisime
® 3Haem OCHOBHblE pe3ynvmamsl
2R
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Memoobl peuieHus
MUNoOEsLX 3a0ay

ceoeti pabomul

Komnerennusa OIIK-2

OIIK-2: cioco6HoCTh BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPO0JIeM, BO3HHKAIOMIHX
B X0J€¢ NMpPo(eCcCHOHAIBHON NeATeIbHOCTH, NIPUBJIEYD VI UX PELIeHUs COOTBETCTBYIOMIUNA (PU3NKO-
MaTeMaTH4YeCKUI anmapar
Jns popMupoBaHHS KOMIIETEHIIMH HEOOXOAMMO OCYIIECTBUTH PSAJl OTANoOB. DTanbl (OPMHPOBAHUS
KOMIIETEHIIMM, IIPUMEHSAEMBIE JUI1 3TOr0 BUIBl 3aHATHM M HUCIOJIB3YyEMBIE CpPEICTBA OLICHUBAHUSA
MPECTABICHBI B TAOIHIIE 5.

Ta6auna 5— Iranbl GopMHUPOBAHUA KOMIIETEHIIMU H MCII0JIb3yeMble CPeICTBA OLleHUBAHUSA

2. CocraB 3HATDL YMeTh Baagertn
Conep:xkanue 3HaeT YMeeT ucnonap3oBatk | Brnageer
JTanoB COOTBETCTBYIOIIUH COOTBETCTBYIOIIUH CITOCOOHOCTBHIO
¢buzuKo- 3amave pusuko- aHAIU3UPOBATh,
MaTeMaTHYeCKUI MaTeMaTHIeCKUI 000011aTh,
amnmapar; OCHOBBI U_ | ammapar; OIICHUBATB,
0COOEHHOCTH ¢byH1aMeHTaIbHbIE CpaBHMBATb MPU
MBICJTUTEIIBHOTO 3HaHUS B 00J1aCTH pelieHun
poIriecca, OCHOBBI MaTeMaTHYeCKOro podecCHOHATBHBIX
aHAJTUTHYICCKOMN aHaIn3a, 3a/1ad,
JIeATeIbHOCTH, KOMILJIEKCHOTO HaBBIKAMH
aITOPUTMBI aHan3a, TUMHECHHOU MPUMEHEHUS
MMOCTAaHOBKH U anreOpsl, MaTeMaTHYEeCKUX
JIOCTHOKCHUS TISITH, aHAJTUTHYCCKOM METOJIOB peIIeHUS
TEPMHUHOJIOTHIO U T€OMETPHUH, 3a/1a4, HAyYHOU
OCHOBHBIC TOHTHS, | AudQepeHnnanbHbpIX | UHTEepIpeTanuen
HCIIOIb3YyEeMbIC B ypaBHEHUH, TEOPUHU MTOJTy4eHHOTO
MaTeMaTHKE B BEPOSTHOCTEM, penieHus
TEOpPUHU U HA MaTeMaTHYeCKON
MIPAKTHKE CTaTUCTUKH B
Oynyuen
npodeccuoHaIbHON
JIeSITCIILHOCTH
e [[pakTrueckue
o Jlexknmu; e BrimonHenue .
3aHATHS,
e [IpakTnueckue JIOMAILHETO
. i . e ['pynnoBsie
Bunabl 3ansiTuii 3aHATHS, 3aaHus, _
KOHCYJIBTAITUH,
e [’pynmnosbie e CamocrosTenpHast
e CamocrosTeapHast
KOHCYJIBTAIlNN paboTa CTyIeHTOB

paboTa CTyIeHTOB

Hcnoan3yembie
cpeacTBa
OlleHUBAHUS

e KouTposbHas
pabora;

e BrmmonHenue
JIOMAIITHETO
3a/1aHMUS;

e KomtokBuywm;

e DK3aMeH

e KouTposbHas
pabora,;

e Odopmiienue
JIOMAIITHETO
3a/laHus;

e 3ammra
WHIUBUIYATBHOTO
3a/laHus;

e OrtBer Ha
MIPAKTUYECKOM
3aHATHH,

e KoHTponbHas
pabora;

e DK3aMeH
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e KoHcmekr

CaMOCTOSATEILHOU

paboTHI,
e DK3aMmeH

OOue xapakTepUCTHKM MOKa3aresnend u

MIpUBEIEHBI B TAOIHUIIE 6.

Tadauua 6 — O0ue XapaKTepUCTHKH MOKa3aTeieil 1 KpUTepueB OLleHUBAHUS KOMIIETEHHH 110

dTanamMm

KPpUTCPUCB OLCHUBAHUSA KOMIICTCHIIMM HaA BCCX 3Tarax

Iloxka3zaTean u

3HaTh Ymernb Baagers
KpuTepuu
OO6manaer OO0nagaer nuamna-
(aKkTUYECKUMU H 30HOM
TEOPETUIECKUMU MPAKTHYECKHUX KonTpomnupyer
OT1amyHo 3HAHUSIMH B YMEHUH, paboTy, IpOBOIUT
(BbICOKMIi npenenax TpeOyeMbIX 1Jis OLICHKY,
YPOBEHB) n3ydaeMon o0acTi pa3BUTHUSA TBOP- COBEPILECHCTBYET
C IOHUMaHUEM YECKUX PEIICHUI, JENUCTBUS pabOThI
TpaHuULL abcTparupoBaHus
MPUMEHUMOCTHU npobiem
OO6manaer
beper
JMara3oHoOM
3HaeT (axTsl, OTBETCTBEHHOCTb 32
MPaKTUIECKUX
MPUHIIUIIBI, MCHHH 3aBeplUIeHHE 3a/1a4
Xopowo (0a30BbIi MPOIECCHI, O0IITHE y ’ B HCCJIEJOBaHNH,
TpeOyeMBbIX IS
YPOBEHbD) HOHSATHS B MIPUCIIOCA0INBACT
pereHus
npeenax CBOE TIOBEJICHHE K
. OIpeIEeJIeHHBIX
n3y4aeMou o0nactu 00CTOSITENILCTBAM B
npo6iieM B obnacTu
pelieHnn npodiieM
UCCIIETOBaHUS
Ob6nanaer
OCHOBHBIMH
YnosiierBopuTeb Obnanaet Paboraer npu
. YMEHMSIMH, TpeOye-
HO (TOPOTOBbBIit 0a30BLEIMH OOIIIMMH MBIMT 20151 PSIMOM
YPOBEHB) 3HAHUAMHU HaOII0CHUU
BBITTOJTHEHHSI

IMPOCTBIX 3a4a1

dopmynupoBKa MMoKa3zaTesiel 1 KPUTEPUEB OIICHUBAHUS JaHHOW KOMITETEHITH MPUBEICHA B TabmuIe 7.

Tadmmua 7 — Iloka3areu U KPUTEPHUH OLleHUBAHUSI KOMIIETEHIIMU HA 3Tanax

Iloka3areau u

3uaTh Ymerh Baaners
KpUTepun
OT1im4HO ® DeMoHCcmpupyem ® c80000HO ®g cogepuieHcmee
(BbICOKHIT NOAHOE NOHUMAaHUue | OpUeHmMUpyemcs 8 enadeem
YPOBEHB) Mamepuana, MamemamuyecKux NOHAMUAMU,
66180001 UCTMOYHUKAX uoesmu,
0oKazamenvHbl, uHgopmayuu, Memooamu,

28
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npueooum
npumepbwl;

® DeMoHcmpupyem
CcnocobHoCmb K
ananuzy u
CONOCMABIEeHUIO
PABTUYHBIX
Nn00X0008 K
peuteHuro 3a0a4u;

o Mamemamuyecku
obocHosvieaem
8b100p Memooa u
NJIaH peulensl
3a0ayu

® 1PABGUILHO
8bINONHSAEM
PUCYHKU,
yepmesicu,
epaguxu,
conymcmeyoujue
omeemy;

® noKasvigaem
YMeHue
UNTIOCMPUPOBAMb
meopuro
KOHKPEemHbLMU
npumepamu,
NPUMEHAMD ee 8
HOB0U cumyayuu
npu 6bINOTHEHUU
NPAKMUYECcKo20
3a0anus

CBAZAHHBIMU C
OUCYUNTUHAMU
@dyHoamenmanbHoU
MaAmMemMamuxu;

egradeem ymeHuem
VCMAaHasiueams
MedncnpeomMemubvle
u
BHYMPUNPEOMEMH
ble Ces3U MeAHCOY
cobbimuAMU,
obvexmamu u
SAGNEHUAMU

Xopouo (6a30BbIi

® Jonyckaem

® npumensem

® KpumudecKku

YPOBEHB) HebobuUe Memoobl ocmvicaueaem
npobenvi, He peuienus 3a0ay noJyYyeHHble
uckasusuiee 6 He3HAKOMbIX SHAHUS,
mamemamuyeckoe cumyayusx; ® gnadeem
codepoicanue * ymeem PasHviMu
omeema, KOpPEKMHO cnocobamu

® cmpoum svlpadicams u npeocmaeieHus
JI02UYecKu apaymeHmupo- uHgopmayuu
CBA3AHHBII 8aHHO (ananumuueckoe,
omeem, UCnOob3y 0060CcHO8bIBAMb epaghuyeckoe)
NPUHAYIO mamemamuyec-
HAYYHYIO Kue
MEPMUHONIO2UIO; ymeepoicoeHus
® npumeHsem 6
omeeme
00WenpuHAMYyI 8
HayKe 3HaK0B0-
CUMBOILHYIO
cucmemy
VCNI0OBHBIX
obo3uavenull,
® apeymenmupyem
8b100p Memooa
peuieHus 3a0ayu,

YnoBaersopureb | e cooepoicanue ® ymeem pabomams | ® donyckaem

HO (TIOPOroBBIH uznazaem CO CNPABoOYHOU OWUOKU 8

YPOBEHbB) @pazmenmapHo, Jumepamypou; Mamemamuyeckoll
He 8ce20a ® yMeem 6bINONHAMb MepMUHONI02UU,
noc1e008amenbHo; cmanoapmmule yepmedicax,
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® noxasvieaem onepayuu, BbIKIIAOKAX, HO
obwee noHuMaHue | ® ymeem ucnpasisem nocie
sonpoca, npeocmasisimo HABOOAUUX
® 3HAem OCHOBHbLE pe3ynvmamol 80NpPOCO8
Memoovl peuleHus: ceoell pabomul npenooasames
MUNnoevIxX 3a0ay e ymeem npumenamo | ® enaoeem
Ha npakmuke HABbIKaAMU
OCHOBHbLE peuieHuss MUnoGulx
Memoobl peuieHus mamemamuyeckux
MUNoBuIX 3a0ay 3a0ay

2 TumoBble KOHTPOJIbHbIE 321aAHUS

Jlnis peanu3aiyy BhILIETIEPEUUCICHHbBIX 33124 00yUeHUS UCTIONb3YIOTCA CIIEAYIOIINE MaTepHalIbl:

— THUIIOBBIE KOHTPOJIbHBIE 3aJJaHUs WK MHBIE MaTepHallbl, HEOOXOIUMBIE JIs1 OLCHKH 3HAHUM, YMEHUH,
HaBBIKOB M (WJIM) OIBITA JEATEIHHOCTH, XapaKTePHU3YIOIIUX dTarbl (OpMUPOBAHHUS KOMIETCHUUH B
npoliecce OCBOEHUS 00pa30BaTeIbHON POrpaMMBbl, B COCTaBe:!

TecT: ne npenycMorpeno
KonTposbHas padora:
Cemecrtp 1
1. KoutponbsHas paboTa 1o teme «JIuHeiinas anredpa»
2. KoHTponbHas paboTa 1o TeMe « AHATUTHYECKasi TEOMETPHUSD)
3. Konrponbhas pabora no teme «IIpenensn»
4. KouTponbHas pabora o teme «IIponsBoanbie»
5. KonrponbHas pabora no teme «HeonpeneneHHblii nHTErpam» (3auTa HHIUBHYaIEHOTO 3aJaHHs
o Teme: «HeomnpeaeneHHbIi HHTETPAID»)

IIpyMepbI KOHTPOJIBHBIX Pa6oT
Koumponvuas paboma no meme «Jluneuinas anceopay

2 0 -1 3 2
1. Haitti MaTpmiry D:2A—(BC)T,ean A=|-1 3 1|, B=|-4 -1}, C:( 2 4 SJ.
5 -2 -1 -1 0 I
2 05 -1
3 41
2. Boruucnuts onpenenutens D =
2 12
111 2
12 3 -1 14 -5
3. Pemmts matpuunoe ypasuenne | —1 4 5. X =/ -3 24 -1|.
101 -1 4 -3
2 -1 4 3
-3 5 1 -1
4. Haiitn 3HaueHns A, ecliM OHM CYNIECTBYIOT, NPH KOTOPHIX MaTpHUIA 4 -9 -6 -1 MMeET HAMMEHBIIUH PaHT.

5 4 17 11
Vka3aTh, 4eMy PaBeH PaHT IPU HaliIeHHBIX 3HAYECHUAX A .
5. OtHOcHTenbHO KaHOHMYecKoro 6Oasuca B R; nmamsl uernipe Bextopa f;=(1,-12), f,=(3,0,-1), f;=(0;21),
X =(9;-5;3) . Jlokasars, uro Bektopnl f;,T,,f3 MokHO npumsTE 32 HOBBIN Gasuc B R3.  Haiftn xoopaunatsl Bektopa X B
6asuce f;.

20N

CornacosaHa Ha noprtane Ne 8031



6. JlokazaTh, 4TO cucTEMa

2% + 5% - X4 = -5
X + 4X, + X3+ X = 8§,

I
~

X + X 4+ X3 + 2%y
UMeeT eIMHCTBEHHOE pemenne. HeussectHoe X; Haifth no ¢popmynam Kpamepa.  Pemmts cuctemy meronom I'aycca.

7. Jana cucreMa JINHEHHBIX YPABHEHUM

X1 — Xo 4+ X3 — X4 + X5 = 1
2X1 + X2 - 2X3 + X4 - X5 = 3,
X + X — 33 + X4 - X5 = 7T,

11X, + 4x, - 9%z + 4x, - 4x5; = 16.
Jloxazatsb, 4TO cucTeMa coBMecTHa. Haiitu e€ oOmee pemenne. HaiiTn yacTHoe penienue, ecinn Xg = -1, X4 =Xg = 1.
8. Boruucnuts (2a+b,a—2b), ecou |a| =5, |b | =2, (zb)=120°.
9. BbluucnuTh 00BEM THMpaMuiBl, 3anaHHO KoopamHaramu coux BepumH A(—2;—3;6), B(4;0;3), C(7;-7;4),
D(-2,0;3).
10. JIuneitnslit onepatop A geiictByer B Ry — Ry 1o 3akony AX= (Xl +6X, +8X%3, Xy, — 2% +6X, +11X3). Haiitu marpuiy
A 5toro oneparopa B kaHoHHueckoM Oasuce. Jlokasats, uto Bektop X =(4;0;1) sBnserca coOGcTBeHHBIM ms MaTpuubl A.

Haiftu cobcTBeHHOE 4mCIO Ag, COOTBETCTBYIOMECE BeKTOpy X . Haiitn ocranbHble coOcTBeHHbIe uncaa Matpuust A . Haiitu Bce

COOCTBEHHBIE BEKTOPBI MAaTPUIBl A U CIIeaTh MIPOBEPKY.
KOHmpOJZbHClﬂ pa60ma no meme «Ananumuueckas ceomempus)

1. [Jlana mpsimast 2X+3y+4=0 u Touka My(4; 1). Hanmmmre ypaBHeHMs NpsMOMH, mpoxojsmied yepe3 Touky M, a)
MIEePIEHANKYISPHO TaHHOH NpsAMO 0) mapaiiesbHO JaHHOW HPSMO.
2. Haiigure npoexrmio Touku P(—8; 12) Ha npsmyro, mpoxomsiryro gepe3 Toukn A(2; —3) u B(-5; 1).

X_lzy——i_l:E u mnockoctn 2X+3y+2—-1=0.
1 -2 6

4.  Berunciure paccrosiaue oT Touku P(—1; 1; —2) 10 mIocKoCTH, MPOXOAAIIEH Yepe3 TOUKH
Mi(1;-1; 1), Mp(-2;1;3) m Ms(4;-5; -2).
5. CocraBpTe KaHOHHYECKOE ypaBHEHHE MPAMO#, mpoxomsimied uepe3 Touky My(2; 1; —2) mapamwiensHo  mIPSIMOit
3Xx—-2y+4z-1=0
X+3y+2z2+5=0"

3. HaiinuTe Touky nmepecedeHus MpsMon

Konmponvuas paboma no meme «llpedenvry

jxt+a—1
) Fo3 mET-2

Z
xT—4x-21
2) lim _
) 27 242 23463
sin(x®+1)

x +5x+4
z

4) lim, ., (i};

Jx—10

3) lim,,_,

5) lim,_,(1+ 2sin(x?))+

2x
6) lim. . -In
) FEixtoa T xe2
g E_q

lim B —
7) XL Fx—13-1

8) lim Ini3x—14)

X5 X _ g5

Konmponvuas paboma no meme «llpoussoonviey

1. Mana ¢pyskmms U = \/XZ + y2 +22 . Haiimn:

a) koopauHatel Bexktopa gradu B rouke My(L,—-2,2);

31
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0) Z—u B Touke M B Hanpasnennu Bexropa a=(8,—4,1).

2. Jlokaszats, uto GyHKmHsT Z=X—T7Y+ Xy2 - 2x2y YIOBJIECTBOPSIET YPaBHEHUIO

2 2 2
y-ﬂ+2(x+ y)- 0z +2(2x + y)-ﬂzo.
ox? x oy oy?
esin X
3. Jlana Bextop - Gynkuus onnoit nepemennoi f(X)=| togx |. Haiitu f'(X) u f"(X).
2sin 2x

[y2 2
4. lana dpyuxums (X, y) = S-yXT+y

2-In(4x+3y))
& Haitrn V! ) X=t+sint,
. Haiitn u , €CITH
Yt Yo y = 2+cost.

6. dynkuns Z =2z(X, y) sanana HesBHO ypasHerueM X°yZ —3yz2 +2z—4x=0.

oz (674
B :a) —(1,0,2); 6) —(1,0,2).
BIYHCIIHTE: &) 6X( ); 6) ay( )

Koumponvuas paboma no meme «Heonpeodenennwiti unmezpany
1. jcosx- (sin5 X +1)dx

2. Ix-lnxdx
3. J.zxidx
X +3x—4
4. | dx
X — X2
dx
> Icoszx—Zsinx-cosx+3sin2x

Bompocsl Kk kKoJ1I0KkBUYyMY 110 TeMaM «JInHeiiHasi anredpa», «AHAJINTH4YECKAs reoMeTpH s>
1. Tlonsrue matpunbl. [Ipumepsl. YacTHBIE BUIBI MATPHIL.
PaBencTBo matpuil. CiioxkeHue MaTpUIl U YMHOKEHUE Ha unciio. Kakue MaTpuilbl Ha3bIBaIOTCS
COTJIACOBAaHHBIMU IO pa3MepaM. Y MHOKEHUE MaTpPHIL.
Ilonstue onpenenurens nopsiaka N. CBoicTBa ONpeaeTUTENS.
[TonsTue anre6panueckoro gonogHeHus. TeopeMbl 00 anreOpanyecKux JTOMOTHEHUS.
[onsitne MuHopa. Teopema (0e3 JOKa3aTeNnbCTBa) O CBA3M MUHOPA U aNreOpandecKoro JTOTOTHEHUS.
[Tonstue munopa. Teopema (6e3 H0Ka3aTeTBCTBA) O CBSA3M MUHOPA U alreOpanuecKoro AOMOTHEHHUS.
Teopema o 6a3ucHOM MUHOpE U €€ CIEeACTBHSA (O JIMHEHHOMN 3aBUCIMOCTH U HE3aBHCUMOCTH CTPOK U
CTOJIOITOB).
8. OOparnas matpuna. Teopema o cymecTBOBaHUH 00paTHON MaTpHibl. PopMysa HaXOXKICHHS HJIEMEHTOB

00paTHOM MaTpHIIbL.
9. MarpudHble YpaBHCHHS U UX PEIICHHUE.
10. [laTh ompeneneHue paHra MaTpUIIbI U ee 6a3UCHOTO0 MUHOPA, 0a3UCHBIX CTPOK U CTOJOIIOB.
[TpakTrueckuit cioco0 OTHICKAHUS PaHTa MATPHIIBL.
11. Cdopmynuposats Teopemy Kponekkepa-Kanemnu.
12. 3anmcare hopmynsr Kpamepa.
13. INonsTie pyHnameHTanbHOM cuctemsl pemeHuit. Otbickanue OCP.
14. Jlath onpenencHue 6aszuca B N- MEPHOM apru(PMETHICCKOM MTPOCTPAHCTBE. Teopema 0 pas3iioKeHUH
BEKTOpa 1o 0asucy.

15. 3anucats popmyssl nepexoa oT oiHOTo 0aszuca K gpyromy. [loHsTHE OPTOrOHAIBHON MAaTPUIBL.
16. [lonsTHE NMHEWHON 3aBUCMMOCTH U JIMHEHHOW HE3aBUCUMOCTH BEKTOPOB, TUHEIHAs KOMOMHALIWS

no

No ok ow

9
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17.
18.

19.

20.

21.
22,

23.

24,

25.

26.
27.

28.
29.

30.
31.

32.
33.

34.

BeKTOpoB. [Toka3aTp, 4TO BCAKHUIA BEKTOP OJHO3HAYHO pa3jaraeTcs 1o 6asmucy.
OpToronajibHble 1 OPTOHOPMHUPOBAHHbBIE 0A3HCHI.
CkansipHoe Ipou3BeieHne BeKTopoB. Onpesenenne, CBOWCTBA U NPUIIOKEHHs. BoruncnurenbHas
dhopmyia.
[lonsTue neBoi u npaBoi TPoilku BeKTOpoB. OnpeeneHne BEKTOPHOIO IPOU3BEIEHUS BEKTOPOB.
CpolicTBa. BelunciieHne BEKTOPHOTO IPOU3BEICHUS 10 3aJaHHBIM J€KaPTOBBIM KOOPIANHATaAM BEKTOPOB
CMeniaHHOE TPOU3BEIEHUE U €0 T€OMETPUUECKHUI CMBICI. BhIluncieHne cMeanHOro Ipou3BeICHUS B
JE€KapTOBBIX KOOPAMHATAX.
[lonsTre coOCTBEHHOTO BEKTOpPA U COOCTBEHHOI'O YMCIa JIMHEHHOIO ONeparopa, MX HaXOoXKICHHE.
[Monyuuth ypaBHEHHE TPSAMOH, poxosineit yepe3 Touky Mo (Xo, Yo) MEPIECHIUKYIAPHO BeKTOpy N
{A,B}. Ob1ee ypaBHEeHHUE NPSAMOI HA IIIIOCKOCTH.
Brruncnenue yma Mexay NpsMbIMH. YCIOBHE NApaJIJICIbHOCTH U NEPIEHIUKYISIPHOCTH NPSMBIX Ha
IIJIOCKOCTH.
Y paBHeHMeE WIOCKOCTH, MPOXOMAIIEH Yyepe3 JaHHYI0 TOUKy My (Xo, Yo, Zo) IEPIEHIUKYIAPHO JTAHHOMY
Bekropy N {A,B, C}. OOuiee ypaBHEeHHE IIIOCKOCTH.
Kaxk HaliTi ypaBHEHHE TIIOCKOCTH, IPOXOILEH Yepe3 Touky Mo (Xo, Yo, Zo ) MapauiebHO ABYM
3alaHHBIM BEKTOpaM. YpaBHEHHE IUIOCKOCTH, NPOXOISAIIEH Yepe3 TP 3aJaHHbBIE TOUKH.
OxapakTepu3yiTe BCEBO3MOXKHBIE CIIydau PACIIOIOKEHUS TPEX IIOCKOCTEN.
3amaun 0 BBIYMCICHUH YITIA MEKAY IUIOCKOCTAMMU. YCIOBUE APAJUICIbHOCTH U IEPIEHANKYIAPHOCTH
IIJIOCKOCTEM.
Ilepexon ot o61iero ypaBHeHHs NPsIMOI B MPOCTPAHCTBE K KAHOHUYECKUM U NMapaMeTPHUECKUM.
3azauy 0 BBIYMCIEHUH PACCTOSHUS MEXy TOUKON U MPSMON B MPOCTPAHCTBE U MEXKIY
CKPEIIHBAIOIUMUCS IPSIMBIMHU.
Beruucnenue yrina Mexay IpsiMoil U INIOCKOCTBIO.
Brruncnenue yrna Mexay AByMsl IPSIMBIMU B IPOCTPAHCTBE. YCIOBHS NapaJICIIbBHOCTH U
NEPIEHIUKYISIPHOCTHU NPSMBIX.
Omnrce. 3anucarh KaHOHUYECKOE YPaBHEHUE DJUIAICA. DKCLUEHTPUCHUTET U JTUPEKTPUCH] JILIUIICA.
I'unepOona. 3anucaTh KAHOHMYECKOE YPaBHEHUE TUNIEPOOIIBI. DKCIIEHTPUCUTET, JUPEKTPHUCHI,
ACUMITOTHI.
[Tapabomna. 3amucath KAHOHWYECKOE YpaBHEHHUE MapadoJIbl.

Cemecrp 2

1. KoutponbHas pabota 1o teme «/luddepennuanbabie ypaBHEHUS» (3alUTa MHIUBUAYAIBHOTO
3a7anus 1o teme «/IuddepeHimaibabie ypaBHEHUS»)

KonTponbHas pabota o teme «Teopust mossi»

KontponpHnas pabora o reme «DyHKIIMN KOMIUIEKCHOTO IIEPEMEHHOT0»

KonTponbHas pabota 1o reme «HucIoBbIE psaAbD

KontponrHnas pabora o reme «Boryetsl. [IpuiiokeHne TeOpUH BHIYETOB K BHIUHCICHUIO
UHTETPAJIOB»

KontponsHas padora mo teme «OneparmoHHOE UCYUCTICHUEY

agrwn

o

Hnousuoyanvroe 3aoanue no meme «/Jupgepenyuanvhvie ypasHeHUsL»

1. Haiigute obOmmii uaterpan auddepenimansHoro ypasaenus Incosydx+ xtgydy =0; Wiev=0 ;

X
,_ Y y
Yy = X +COS—X

2. Haiinure perenne 3amaun Komm y — xzﬁ_y =e*(x+1) ? y(0)=1;

(13y°—x)- y'=4y, y(6)=1; y+xy=(x-1)-e*-y% y(0)=1
33
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3. Haiinure obumii naTerpan aupdhepeHunanIbHOr0 ypaBHEHUS

(cos(x + y2) + sinx)dx + 2ycos(x + yz)dy =0

4. Haiinute obriee pemrenne auddepeHnnaabHoro ypapaeHus cthx- yr —y + hx = 0

5. Pemwnre 3anaqy Koum y7-y®+9-0; y(1)=1, y(1)=3
6. HaiimuTe obmiee pemenue quddepeHnmaibHoro ypapaeHus y” —13y” +12y = x—1;
y" —7y"+15y —9y = (8x—12)-e*; y"+ 2y’ +5y =—C0sX; y'+64y =16-sin8x—64 -

7. Pemute 3amauy Komm y7 + 3y + 2y = 7 o y(O) =0, y'(O) =0

2+e
dx 51
. . gi = =3X+2y+4e”,
8. Haiigute ob1ee pemienue cucteMsl AuddepeHnanbHbIX YpaBHEHUN dy
gt =X+ 2y

Konmponvnas paboma no meme «/Jugpghepenyuanvuvie ypasnenusy

1. Haiigute obmuii uHTErpas UG PEpeHINaTILHOIO YpaBHEHUS

3exsinydx:(e0045_y1)dy

y —4xy =—4x3 y(0)=-1/2
2. Haiipure pemenue 3agaun Komm
3. Haiinure oOumii uarerpan nuddepeHunanbHOro ypaBHeHHS

(smy+ysmx+1jdx+(xcosy cosx+y)dy 0

Xyl” + y’l —
4. Haiinute oOuiee pemenue auddepeHnnanbHoro ypaBHeHUs j;

y"=8y° y(0) =1 y(0) =2
5. Pemure 3amauy Ko

6. Haiiute obmiee pemenne nuddepeHIManbHOro ypaBHeHus Y + 3y + 2y = X2+ 2X +3

7. Pemure 3amauy Komu
X

Yy =g ow y(0)=1n27, y(0)=1-In9

dx
. gt = —2X+ 2y,
8. Haiinure oGree pemenne cucreMsl auddepeHnnaibHbIX ypaBHEHUH

y _ t
ﬁ_2x+ y +16te

Konmponvuas paboma no meme « Teopus nona»

1. Haiinure paGoty cuisl F = (X + y)i+ (X — y)] MIPH MEPEMENICHUN IO KPUBOK y=x? ot Touku M(-1; 1)
1o touku N(1;1).
2. Jlokaxxute, 4TO Mojie a = (12X + 5y — 9)i + (5X +2y— 4)] MOTEHIMAIBHO U HAWJIUTE €ro MOTCHIIHAI.

Crnenaiite mpoBEPKY.

§+y+z:1,

3. HaiinuTe moTok BeKTOpHOTO MOt &= Xi + Y j + ZK depe3 4acTh MI0CKOCTH 5

PacToNI0KEeHHYIO B TIEPBOM OKTaHTE (— OCTPHIN).

4, Haiigure diva u rota BTouke M(0,7/2,1), ecim a= (6x—cosy, eX+z 2y+32).

A
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5. HaiiauTte moTok BEKTOPHOTO Tos & = 3xXzZi — 2X j + YK depes 3aMKHYTYIO OBEPXHOCTD
{X+ y+z=2 x=1 x=0, y=0, z= O} (HOpMaJIb BHEITHSSA).

KOHmpOJZbHaﬂ pa6oma no meme (((DyHKI/;uM KOMNJIEKCHO2O NEPEMEHHO20»

Haiigure Bce 3HAYEHUS] KOPHSI J-3+4i
[pencraBeTe B anredpanueckoit popme a) Ln(—1+ iv/3 ); 6) (1+1 )i

Haueptute 06nacThb, 3ajaHHYI0 HEPABEHCTBAMHU ‘Z —Zq <1,

Eal A

[Mokaxxute, uro 3amanHast GpyHkiwms U(X,y) ABISCTCS TapMOHUYECKOW. BoccTaHOBUTE MHUMYIO 4acTh

aHanmutuaeckor Gynkumu f(z), ecmm u(X,y)=-2xy -2y u v(21)=1

5. Beruucnure uHTErpan I(1+ I+2z2)dz, rne C — nauHMsA, coequusomas Toukn 23 =0 u 2, =1+

C
O MPSAMOM
z
6. Berunciure nHTETpa § 5 dz,ecn C:a) [2-2/=1;6) [z-4/=3; B) [z-2 =
- —0Z
C

Koumponvuas paboma no meme « Hucnosvie psaowvi»

1. HUccnenyiite 4ucnoBbie pslbl Ha CXOJAUMOCTD

© 1 © 3" ©(3n+2)"
Y nzzlm )Z_:1n 2 P nZ::l(n+2)!-4”’ ) nz-:l[4n—1j'

0 o0
2. Haiinute 00nacTh CXOMUMOCTH psia ) Z(In x)', 6) Z nz"
n=1
3. Paznoxwure ¢pynkuuu B psag Telnopa B OKPECTHOCTH TOUKH X =0

a) f()=1-e", ) f()=sin’x,n) T(x)=——. 1) f(x):'“\/i_:'

+ X

Konmponvuas paboma no meme « Boiuemeoi.
Ipunooicenue meopuu 8v14emo8 K 8bI4UCTIEHUIO UHMESPATIO8)
1. Onpenenurte TUIT 0COO0N TOUKH

a) f(Z):In(l_Z'_ZZ),ZOZO,6) f(Z):%, Zo— B)Z 0=1

(z—- 2) e nt - (
2. Boerumciure I/IHTeraJIbl

)27[I dez C:z=12

dx

R jm ") _~[O(x2+1)-(x2+4)

KOHmpOJZbHa}Z pa6oma no meme «OnepaquHHoe ucducniernue)

1. Haiigure uzobpakeHue f jt3 e ~dt

35
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2. Haiijute opurunan no usobpaxkenuio: a) F(p)=—; ! 6) F(p)= (

. I
p?—p+1’ p-1)p+2)
3. f(t) = sht, (p(t) =t a) zamummre cBépTKy f#@ B BUIE MHTErpana u HaiimuTe €& N306paKeHHE; 6)

sarmimmTe Gopmyiy Jroamens
X' =4xX+3,
4. Pemmre 3anauy Komm  a) x"+x=3sin2t, x(0)=x'(0)=1; 6) { '=X+2Y,
x(0)=-1, y(0)=0

Cemectp 3
1. KoutponbsHas pabota 1o teme «/leiictBus Hag coObITUsIMU. OCHOBHBIE TEOPEMBI TEOPUH
BEPOSITHOCTEI»
2. KonrponbHas pabota o teme «CirydaifHple BEJIMYMHBI U MX XapAKTEPHUCTUKN

w

KontponpsHas padora o reme «MHOTOMEpHBIE CITy4aiiHbIe BETUYHHBI)
4. HroroBas KOHTpOIBbHAs paboTa Mo Temam pasnuena «Teopus BeposSsTHOCTEH (3a1a4n, sl peIIeHUs
KOTOPBIX HEOOXOAMMO 3HAaHHE BCEX Pa3/esioB Kypca)

IIpuMepbl BAPMAHTOB KOHTPOJIBHBIX PadoT.
Konmponvnas paboma no meme «/leticmeusi Hao cobvimusimu. OCHOBHbLE MeopeMbl Meopul 8ePoMHOCIEI»
Bapuanr 1.1.
1.1.1. Ky6, Bce rpanu KOTOpOro OKpallleHbl, paciuiieH Ha 64 KyOuka OAMHAKOBOTO pa3Mepa,
KOTOpBIE 3aTeM repeMenianbl. Haliaure BeposaTHOCT TOTO, UTO CIIyYailHO B3SITBIM KYOHK MMeEeT
JIB€ OKpAIIECHHBIE TPaHH.
1.1.2. Ha cremnaxe B ciaydaitHOM mopsiake cTout 10 KHUT, TpudeM 4 13 HUX 10 MAaTEMaTHKE .
CiaydaiiHo B3sn Tpu KHUTH. HaliinTe BepOsSTHOCTD TOTO, YTO CPEIU HUX OKAKETCS XOTS OBl
OJlHA 110 MaTeMaTHKeE .
1.1.3. B kopoOke 20 mammnouek, mpudeM 4 U3 HUX paccuutansl Ha 220B, a 16 Ha 1278B.
[TonoBuna Tex u Apyrux matoBble. CiywaiiHo B3suM 2 nammnbl. Haliaure BeposSsTHOCTH TOTO,
YTO OHM PA3HOT'O HANPSDKEHUS U 00€ MaTOBBIE.
1.1.4. B cnaprakuazne y4actByroT 20 criopTcMeHOB: 12 JIbDKHUKOB M 8 KOHBKOOEXKIICB. BEepOsSTHOCTH BBINIOJHHUTH
HOpMY JIBDKHUKOM paBHa 0,8, a konpkob6exiem 0,4. CiryuaiiHo BI3BaSM 2 criopTcMeHa. Haliaure BeposITHOCTH TOTO,
4TO OHH 00a BBITIOJIHUIIN HOPMY.

Konmponvnas paboma no meme «Cnyuatinvie 6euyuHbl U UX YUCI08blE XAPAKMEPUCTIUKUY
Bapuanr 2.1.

2.2.1. BeposATHOCTh TOTO, 4TO B OMOIMOTEKE HYXHas CTYAEHTY KHuTa cBoOomHa, paBHa 0,3. CocTtaBbTe psa pacrpeneieHus
yyclia OMOJIMOTEK, KOTOPBIE MOCETUT CTYJIEHT, €CIIM B TOPOJE BCEro YeThIpe OMOIMOTEKH M BCE OHU UMEIOT HY)KHYIO €My KHUTY.
Haiinure pyaxnmro pacmpeneneHus, MaTeMaTndeckoe 0KUIaHNue U UCIIEPCHIO 3TOH CITydaifHON BETMYNHBL.

0x=-1
2.2.2. lana (yHKIMs pacTpeneneHus caydaitnoii Bemmunasl X Flx) = (Ax¥* + B, -1 <x =1

lx=1
Haiiqure A,B; M[X]; D[X].

KOHmpO/lea}Z pa60ma no meme «Mnoeomeprze Cﬂyllal;Hble BEJIUYUHbL U UX YUCTIO0B8ble XapAKMEPUCMUKU)

Bapuanr 3.1.
3.1.1. JIsymepnas ciyuaiinas BenumunHa (X,Y) 3anaHa MaTpHLel pacupeielieHns] BEpOsSTHOCTEH
X
v 1 2 4
0,1 0 0,2
0 0,3 0
0,1 0,3 0

Haiinonre

1) psngel pactipenenenus X u 'Y,
2) MaTeMaTH4eCKHUe OKHUJIaHUS;
3) nucnepcuw;

4) xoBapuanuio X u 'Y,

5) k03¢ HUIHEHT KOPPETAINH;

2R
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6) ycroBHOE MaTematudeckoe oxumanne M[Y/X=2].

3.1.2. JIsymepHblii ciyqaiinbiii Bektop (X,Y) 3aaH IIIOTHOCTBIO pacipeieieHus BepoITHOCTEH
A;} A:000:;0),B(1:0),C(1: 1) B mpyrux Toukax.
Haiigure
1) mapametp A;
2) IJIOTHOCTH pactipeaerneHust BepositHoctelt X u Y
3) mMaTeMaTHYeCKue OXKUIaHMSI;
4) nucniepcum;
5) xoBapuarnuio X u Y
6) k03 OUIHEHT KOPPETALUH;
7) ycnoBHOE MaTematuyeckoe oxumanne M[Y/X=1/2];
8) 3Hauenue QpyHkunu pacupenenenus F(1; 1/2).
Hmoeosas konmponvras paboma no Kypcy

Bapmuanr 4.1.

4.1.1. /lana TIIOTHOCTH paclpeeIeHusI CITy9YaiiHON BEHINHBL X:
r 0 ectux =0

1
E,ec.:u{]aix =1;

xl=31
plx) Ex,gc.micix = 2:

0,ecmux = 2,

L
1
CoObITHE A HACTYIaeT ¢ BEPOATHOCTBIO 1/3, eciu u BepoaTHOCTHIO 2/3, ecin X € (= ; 2]. 3BecTHO, uTO cOObITHE A  HACTYIUIO.
o 1 -
Haiinure BepoaTHOCTB TOTO, 4TO IpH 3TOoM X £ [0:=].

4.1.2. Tlo HEKOTOPOH I1eNr MPOU3BEJICHO TPH BBICTpENa ¢ BeposiTHOCTHIO nmonaaanus 0,1; 0,2; 0,8 cootBercTBeHHO. [Ipu omHOM
MOTaJaHu! 11eNb OyaeT paspymieHa ¢ BeposSTHOCThIo 0,4, mpu OBYX — ¢ BeposTHOCTBIO — 0,6, mpu Tpex — 0.8. Llems okazanach
paspyueHHoil. Haligure MmaTemaTiueckoe OXuAaHue yncia nonajganuii B uenb. Oteet okpyriure 1o 0,1.
4.1.3. Haiimure KyMyastHTHYIO GyHKIHIO —@.(E) cnydaiinas BeMMuuHBl X, 3aJaHHOW IUIOTHOCTBIO pAaCIpPEICICHHUS
1

= ———. OrpaHuunThHCA cirydaeM t>0.
El:x:] alfz-132+10 p yd
4.1.4. Nnametp X OTBEPCTHS UMEET HOPMAITLHOE PACTIPEICIICHHE C YUCIOBBIMU XapakTepuctiukamu: M[X]=5 mm, 6[X]=0.2 mm.
Juametp Bana paseH 4.9 mm. HaliguTte BEposITHOCTh TOTO, UTO BaJl BOMAET B OTBEPCTHE.

Bonpocsl kK KOJLIOKBHYMY: (POPMHPYIOTCS U3 CIIMCKA 9K3aMEHAIIMOHHBIX BOIIPOCOB, IPUBEIEHHOTO HUXKE.
Tembl 1a00paTOPHBIX PA0OT: He NPEIYCMOTPEHO

BpinoJiHeHHe JOMAIIIHET0 3aJaHUA:
Cemecrtp 1
1. Marpuibl U I€UCTBUS HAJl HUMHU.

2. Bruncnenue ompexnenurtenei 2-ro mopsaka. [loHsTHe MuHOpa W anreOpaudeckoro JJIOTIOJTHEHHSI.
Brruncnenue onpenenureneii 3-ro v 4-ro nopsiKoB.
3. OO6patHas MaTpuna. Perienne MaTpU4YHbIX ypaBHEHUH.

>

Haxoxnenue panra matpuiisl. Teopema o 6a3ucHOM MUHOpE.

5. basuc u pasmepHocTh nuHEHHBIX npocTpancTB. Koopaunatel BekTopa. (Ilonsitue 6asuca. @opmysis
nepexona OT omgHoro 0Oasuca K Apyromy. OpTOTOHANBHBIE M OPTOHOPMHUPOBaHHBIE Oa3ucel. Hopma
BEKTOpa.

6. Pemenue cuctem nuHEHBIX ypaBHeHU MeToqoM Kpamepa, metonom ["aycca.

7. Pemenue HeomnpeneaeHHBIX CHCTEM JIMHEHHBIX ypaBHEHHH. PelieHne cucteM JIMHEWHBIX OTHOPOIHBIX
paBHEHUI.

8. Jlumelinpie omepanumu Haa BekTopaMu. CKalusipHOE, BEKTOPHOE U CMEMIAHHOE IMPOW3BEICHUS, HX
MIPUMEHEHUE.

9. JlunelHplii omepaTop U ero marpunia. HaxoxaeHune COOCTBEHHBIX UYMCEN U COOCTBEHHBIX BEKTOPOB
JIMHEMHOTO omneparopa.

10. Ipsimast TUHAS HA TUIOCKOCTH. [ITOCKOCTB.
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11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,
25.

o s~ wn

S

10.
11.
12.
13.

14.

15.
16.

2R

[Ipsimast ¥ IJIOCKOCTB B IPOCTPAHCTBE.

[lonspHass cucrema koopauHar. IloBepxHOCTM BTOpPOro TMOpsAKAa: KAaHOHUYECKHE YpPAaBHEHUS,
HCCJIEZIOBAHUE C TIOMOIIBIO CEUCHHH.

IMpenen uymciaoBoit mocneaoBateibHOCTH (PackpeiTHe HeompeaeeHHOCTH oo/, oo—0o (ApobHO —
panroHaIbHbIE, UPPAIIIOHAIBHOCTH, (DaKTOpHAIb)).

[Mpenen ynkiuu (Packpsite HeonpenenenHoctei 0/0, 0o/oo, 00—o0).

3ameyartesbHbIe ITPEJIeIIbl.

CpaBHeHne OeckoHeYHO ManbiX. [JaBHast dacth. HempepsiBHOCTH pyHKImu. Knaccudukamms Touek
paspbiBa.

IIponsBognas. TexHuka muddepennpoanus. IlpousBogHast cinoxHON  QyHKUMH. MeTox
norapupmMuueckoro qudhepeHIMpoBaHus.

[TpousBognsie U auddepennnans Beicux nopsakoB. Gopmyna Jlebnnma. Juddepennupopanue
(GyHKIMM, 3a1aHHBIX HESIBHO, TApaMETPUUYECKH.

I'eomeTrprueckuit cmbicn  npousBoaHou. @opmyna Teiuopa. IlpaBuno Jlonwmrans. YacTHble
MPOU3BOJIHBIE U UG depeHian GyHKINH HECKOJIBKUX TEPEMEHHBIX.

[lpunoxeHne 4YacTHBIX MPOU3ZBOAHBIX (TPaJueHT, MPOU3BOJIHAS 10 HANpaBJICHUIO, YpaBHEHUE
KacaTelpHOU IuiockocTH). AuddepenurpoBanue HesBHO 3aaHHON (QyHKUMU. YacTHBIE NPOU3BOAHBIE
BBICILIHX MOPSIIKOB.

Henocpencrsennoe nnterpuposanue. [lonseaenne moxa 3Hak quddepeHnmana. 3ameHa nepeMeHHOH.
Meton uHTErpupoBaHHME IO 4YacTsM. VIHTerpupoBaHHME BBIpaXKEHUH, COAEpXKAIIUX KBaJIpaTHBII
TpEXUJIeH.

HHTerpupoBaHue palMoOHAIbHBIX APOOEH.

WuTerpupoBanue uppanuonaigbHoctell. Teopema YeOrbimena.

WuTterpupoBanue GyHKIMNA, palMOHAIBHBIX OTHOCUTEIHLHO TPUTOHOMETPUUECKUX ()YHKITHHA.

Cemectp 2
OmnpeneneHdbi HHTETpal, ero cBoricTBa. ®opmyna Hetotona-Jleitonuna. MaTerpupoBanue mo 4acTsm u

3aM€Ha IIEPEMEHHOM B ONPEJECIICHHOM HHTErpaJie.

[IpuiokeHus onpenesIeHHOro HHTErpaa.

Hecob6cTBeHHbIE MHTErpaibl ¢ OECKOHEUHBIMU MpEIeIaMH.

JIBOViHbIE UHTETPAJIBI.

3amMeHa MEpPEeMEHHbIX B JIBOMHOM HHTerpaie. [IBoiHOI MHTerpana B MOJSPHOW CUCTEME KOOpPIUHAT.
[IpumeHeHne ABOMHOTO MHTErpasa K PEIICHNI0 TEOMETPHUECKUX U (PH3UUECKUX 3a/ad.

TpolHOM UHTErpall B JEKAPTOBOM CUCTEME KOOPAUHAT.

3aMeHa MepeMeHHbIX B TpoHHOM uHTerpane. Llunuuapudeckas u cepudeckas CUCTEMbl KOOPIUHAT.
[Tpunoxenus.

KpuBosnHelinple nHTErpaisl o JinHe Ayru. CBoWCTBa, BBIYUCIICHNE, IPUMEHEHHE.

Kpuponunelinbie mHTETpasbl 1o koopauHataMm. CBoiCTBa, BeIUUcIeHUE, TpuMeHeHne. @opmyna ['puna.
[ToBepxHOCTHBIE UHTETpabI |-T0 poa.

IToBepxHocTHBIE HHTErpasl |1-ro poga. ®opmynsl Crokca u Octporpanckoro-I'aycca.

BekropHsbie mons.

Juddepennuanbable YpaBHEHHsI MEPBOTO MOPSAIKA: YPaBHEHMS C pa3lessIFOIIMMUCA TEPEMEHHBIMH;
oHOpoaHbIe MU epeHITnaNIbHbIC YpaBHCHHUS.

JuddepeHumanbable  ypaBHEHHsT MEpPBOrO IMOPSAAKA: JIMHEHHbIE ypaBHEHUs, bepHymiu, B MOJHBIX
nuddepeHnmranax.

YpaBHEHMS BBICIIMX HOPSAIKOB, TOMYCKAIOIINE IOHMKEHHUE MTOPSIIKA.

JIuneitnsle nuddepeHnnanbHble YpaBHEHUs ¢ MOCTOSIHHBIMU Ko3(dduuuentamu. Haxoxenue oOuiero
peneHust OJHOPOIHOTO YPaBHEHHS.
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17.

18.

19.
20.
21.
22,
23.
24,
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

no

JIuneitnble nuddepeHuanbHble ypaBHEHUS C MOCTOSIHHBIMU K03 duurenTamu. HaxoxieHue yacTHOTo
pElIeHNs JIMHEHHOTO HEOJHOPOJHOTO YPAaBHEHMsI IO INPABOM 4YacTHU CIELUAIbHOrO BHJa. Merton
BapHaly IIPOU3BOJIBHBIX IIOCTOSTHHBIX.

CucreMbl JNHHEHWHBIX JU(p(epeHIuanbHbIX YPaBHEHMH C IOCTOSHHBIMM KO3 (uuueHTamMu (MeToJ
HCKIJIIOUEHUSI, METOJT Ditsiepa).

OneMeHTapHble (YHKIUU KOMIUIEKCHOTO MIEPEMEHHOTO.

IIpousBoaHast PyHKIMK KOMIUIEKCHOTO II€PEMEHHOTO.

WuTterpan oT pyHKIMHM KOMIUIEKCHOTO IEPEMEHHOTO.

Wurterpansaas Gopmyna Kormmm.

UYucnossle psasl. TeopeMbl CpaBHEHUS.

[puznaku cxopumoctu: Jlanambepa, Ko, nHTErpanbHbIH.

3HaKkoYepenyronecs psaasl, Mpu3Hak JleiOHua.

OyHkimoHanbHbIe psaael. O6nacTe cxogumocTH. [Ipusnak Beitepmtpacca. CymMmma (GyHKIIMOHAIBHOTO
psna.

Crenennsle psabl. IHTEpBas U pagnyc CXOJUMOCTH.

Psan Teiinopa. Pax Maxknopena. [IpuMeHeHre CTENIEHHBIX PSIOB.

Psn Jlopana.

Oco0sie ToukH, X Kiaccudukamnus. Psa Jlopana B OKpecTHOCTH 0CO00# TOUKH.

Beruetsl. OcHOBHas Teopema 0 BelueTaxX. BpluncieHne BHIYETOB.

[TpunosxeHne BbIYETOB K BBIYMCIICHUIO HHTETPAJIOB.

Pan @ypoe. KommnekcHas ¢opma psina Oypoe.

[IpeobpazoBanus Jlamnaca.

HaxoxneHue opurrHana no u3BECTHOMY H300paKEHHIO.

[IpumeHeHne onepanoOHHOTO UCUYHCIICHHUS K pelIeHuo i depeHnanbHbIX ypaBHEHUH U CHCTEM.

Cemectp 3
Komb6unaropuxa.

HevictBus Hax coObITUAMH. CTaTHCTHYECKOE, KIIACCHUECKOE, TEOMETPUUYECKOE ONpPEIeICHUE
BEPOSITHOCTH.

OCHOBHBIE TEOpPEMA TEOPUN BEPOSATHOCTEH.

®opwmyna noaHou BepoaTHocTH. Popmyna baiieca

[locnenoBaTeabHOCTh HE3aBUCHUMBIX OIIBITOB.

JIMCKpeTHbIE U HENIPEPHIBHBIE CITy4aiiHbIE BEJIUYUHBI.

UucioBble XapaKTEPUCTUKU CIIy4alHbIX BEJIUYMH.

3aKkOH paBHOMEPHOTO pactpeneneHus. [lokazareapbHoe 1 HOpMAJIBHOE paCIPEIEICHHUS.
Xapakrepuctuieckas GyHKIIHS.

. IByMEpHBIE Cily4aliHbIE BEJIMYHHBI.

. [IpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEM.

. DIIeMEHTBl MaTEMaTUUECKON CTATUCTUKU.

. IlocTpoeHne OBEPUTENBHBIX UHTEPBAJIOB Il [apaMETPOB PaCIpPEIEIICHNUS.

Tembl 11 caMOCTOSATEILHOM PadOTHI:

Cemecrtp 1

1. Tlpouenypa opTOroHaIM3alMH.

2. JluneliHbIe IpOCTpaHCTBA. AprdMeTHIeckne mpocTpancTBa. EBKINIOBHI IMHEIHBIE TPOCTPAHCTBA.

3. OyHKUMHU B TMHEHHBIX MpocTpaHcTBax. Ksanparuunsie ¢popmbl. [IpuBeneHne KBagpaTUuHOW GOPMBI K
TJIAaBHBIM OCSIM.

4. Tensopsl. Onepanun HajJ TEH30pPAMH.
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ypaBHeHI/Ie MOBCPXHOCTHU B IPOCTPAHCTBE ]_II/IJII/IH,Z[pI/I‘-IeCKI/Ie, KOHNYCCKUC MOBCPXHOCTH, ITOBCPXHOCTHU
BpalllCHUA.

6. MuoxectBa. Onepanyu HaJ MHOXXeCTBaMU. [ paHUIIBI YUCIOBBIX MHOXKECTB. MOIYNb I€HCTBUTEIIEHOTO
YHCIIa.

7. DOnemeHTapHbIC PYHKIIMH, X CBOUCTBA U Tpaduku. OCHOBHBIE cBoiicTBa (pyHKIMHU. ClOXKHAS U
oOpaTHast (yHKITUH.

8. UwucrneHHbIC METOBI PEUICHUSI YPABHEHUI: 3a/1a4l OT/EICHUS KOPHEH; METO TUXOTOMUH. UNCICHHBIE
METO/Ibl PEeLeHHs 3a4a4 00 HHTEPHOISILIUY 3aBUCUMOCTEH.

9. TeomeTpuueckuil 1 MEXaHUYECKHUNA CMBICI TIPOU3BOIHOM.

10. Ilpu3Haky MOCTOSHCTBA U MOHOTOHHOCTH (GYHKIUH. DKcTpeMyMbl. HaunOombliee 1 HaumMeHblee
3HaYeHHE (PyHKIIMU Ha OTPE3KE.

11. BeimykiocTs BBepX U BHU3 rpaduka pyHkuuu. Touku neperuoda.

12. Acumnrotsl. MccnenoBanue GyHKIIMH U TTOCTPOCHHE rpaduka.

13. Ilpenen 1 HeNPEpHIBHOCTh (PYHKIIMK MHOTUX [EPEMEHHBIX.

14. TlpousBoiHast MaTpUIla U €€ CTPOCHHE.

15. ®opmyna Teiinopa B MHOTOMEPHOM ClIydae.

16. DxcTpemyM (QYHKIIMH HECKOJIBKUX MepeMeHHbIX. HeoOXomuMBbIe U TOCTaTOYHBIE YCIOBHS SKCTPEMyMa.

17. Ycnosuslii skcTpeMyM. HanMensbiee n Hanbosblee 3Ha4eHNs: GYHKLIUU B 00JaCTH.

CemecTtp 2

1. IlpuOnmkeHHbIE BBIYKUCICHHUS OMNPEJCIIEHHOr0 UHTerpasa. YucieHHble METOAb BBIUMCIICHUS
MHTETPAJIOB C 3aJJaHHON TOYHOCTBIO (METOBI IPSIMOYT OJIBHUKOB, METOJ| TPAIIELIU).

2. CXOIMMOCTh B CMBICTIE TJIABHOTO 3HaYeHMsI. HecoOCTBEHHBIE MHTETPAIBI OT HEOTPAHWICHHBIX (QYHKITUH.

3. YucrneHHsle MeTOABI perieHus 3a1aun Komm J11st 0ObIKHOBEHHOTO AU PEepeHIINATBHOTO YpaBHEHHUS.

4. JluddepeHunanbHbil THHEHHBIA onepaTop. JIMHENHHO 3aBUCHUMBIE U JIMHEHHO HE3aBHCHMBIE CHCTEMBI
¢bynkuuit. [Ipumepsr.

5. Ompenenurens BpoHckoro. Jloka3aTenbcTBO paBEHCTBA HYIIIO ONpenenuTesss BpoHCKOro s JTMHEHO
3aBUcUMON cucTeMbl (yHkImiA. Teopema o TOM, YTO Ml JIMHEHHO HE3aBUCUMBIX peIICHHH
OJIHOPOJTHOT'O YPAaBHEHMS ONpeAeaUTeNs] BpOHCKOro He paBeH HYIIO.

6. IlocnemoBaTeIbHOCTh KOMITJIEKCHBIX uncen. JInHeitHple oToOpaxeHus. Y paBHeHHE 00pa3a KPUBOMA.

7. Tlonsatme mnpenrmnsbepToBa, TWiIbOEPTOBa MPOCTPAaHCTB. Pa3nokeHue B psig MO OPTOTOHAJIbHBIM
¢yukuusam. Pag @ypee. TloHsATHE 0 CXOAMMOCTH B CpPEeHEM M CPEAHEKBAIPATUYHOM. DKCTPEMaJIbHOE
CBOWCTBO OTPE3KOB psja Dypre.

8. Wuterpan Hroamens. CBeneHue 3a1a4u K 3a7jaue ¢ HYJIEBBIMU HAaYaJIbHBIMHU YCIIOBHSMH.

9. Pemenune uHTErpanbHeIX ypaBHeHUH BonbTeppa ¢ sapamu crienuanbHOro Bujaa. PerieHre HeKoTophix
3aJa4 MaTeMaTU4eCKO (PU3HKH.

Cemectp 3

1. Akcuomarudeckoe onpeesIeHUe BEPOSITHOCTH.

2. Ilorok coObITHil. DIEMEHTHI TEOPUH MAaCCOBOTO OOCITYKUBAHUS.

3. OyHKUHUS OAHOTO CIy4ailHOTO apryMeHTa. MareMaTnyeckoe oxuanue GyHKIUU OHOTO CITy4aifHOTO
apryMEHTOB.

4. JluneitHoe mpeoOpa3zoBaHUE HOPMATBHOM CIIy4aifHOW BeMWYuHBL. KoMmo3uiys HopMaibHBIX 3aKOHOB
pacnpeneseHusl.

5. OyHKIUS HECKOJIBKUX CIYYalHBIX apryMEHTOB. MaTemMaTriudeckoe okumanue QyHKIINN HECKOIBKUX
ciIy4aiHbIX apryMeHToB. [lonsTue perpeccun. Kpusele perpeccun.

6. CXomMMOCTH Ha MHOXECTBE CIIy4ailHBIX BeTHUUH. CXOIUMOCTD 110 BEPOSTHOCTH.

7. TloHsATHE O cTaTHCTUYECKON MpOBEpKe TuIore3. B3anuMocBs3b GPU3MKH, MaTEMaTUKU U

MIPOTpaMMHPOBaHUs B 00pab0TKe OMBITOB: «CIiTaXMBaHUE SKCIIEPUMEHTAIBHBIX 3aBUCHMOCTEH 10
METOYy HAUMEHBIIUX KBaJIPaToB»

TeMBbI KypcoOBOIo NpoOeKTAa: He NpeayCMOTPEHO

an
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IK3aMeHAllMOHHbIE BOIIPOCHI:

Cemecrtp 1

1. TlonsTtue ¢pyHKIMHU (00JIACTH OTPEACTCHHS, 00JIACTh 3HAYCHHS, CTIOCOOBI 331aHUST (PYHKITIH,
HEKOTOpbIe 001I1e CBOWCTBA (DYHKITHH).

2. JlaWiTe ompeneneHue mocienoBaTeibHOCTH U e€ mpeaena. ChopMymupylTe TEOpeMbl O Tpejenax
MOCJIe10BaTEIbHOCTEH, CBA3aHHBIX C ApUPMETUIECKUMHU AEUCTBUSIMU.

3. Jlaiite ompeneneHUe TmoOcienoBaTeNbHOCTH W e€ Tmpenena.l'eoMeTpudeckuii  CMBICT TIpesea
nocnenoBateabHOCTH. ChopMynupyiTe TeopeMbl O HEOOXOAMMBIX YCIOBHUSX CYIIECTBOBAHUS
MpeJiesa MoCIe0BaTeIEHOCTH.

4. Jloxaxute Teopemy o IIpenene cCyMMBbI CXOASLIMXCS MOCIEI0BATENLHOCTEH.

5. Jlokaxwute Teopemy o [Ipenene nmpousBeneHNs CXOMSIIMXCS MOCIEI0BATEILHOCTEH.

6. JaiiTe onmpeneneHue mociae10BaTeIbHOCTH U €€ npezena. beckoneuHo Masbie 1 OeCKOHEUHO OOJbIIne
MOCTIeIOBATEIILHOCTH U MIX CBOMCTBA.

7. JHaiite onpeneneHue npeaena QyHKIMU «HA si3blke 0—€ paccyxaeHuil» . [loscHute reomeTpudeckuit
cMbicn onpeneneHus. ChopMynupyiTe Teopemy O €IUHCTBEHHOCTH Ipejiea.

8. Ilepsblil 3ameuaTenbHbIH penen (C 10Ka3aTeIbCTBOM).

9. Bropoii 3aMedaTenbHbIA Ipeaest (OCHOBHBIC HJIEH JTOKA3aTeIbCTBA).

10. CaencTBust BTOPOTO 3aMeYaTENIBHOTO Mpesesia (C J0Ka3aTeIbCTBOM).

11. HenpepriBHOCTh (yHKUIMHU (aTh JBa ONpPENEICHUS HENPEPHIBHOCTU (PYHKUMHU, CHOPMYIHPOBATH
HEKOTOPbIE TEOPEMBI O HETIPEPHIBHOCTU (DYHKIIUN).

12. TlonsiTue oTHOCTOPOHHUX TIpeaesioB. CHopMyIupyiTe TeopeMy O CYIIECTBOBAaHUH Ipeena (QyHKIINN
B TOUKE.

13. Pa3pbIBBl GYHKINH 1 UX KIaccH(pHUKAIINS.

14. beckoHe4yHo Maiible U OeckoHeuHO Ooubime pyHkmuu. CBOHCTBa OECKOHEYHO MANbIX U OECKOHEYHO
OO0JBIINUX PYHKIMH.

15. CpaBHeHHe OECKOHEYHO MaylbIX M OeckoHe4yHO Oonbmux ¢yHKuui. IloHsTHE TIaBHOW yacTH
OeCKOHEUHO MaJlo QyHKIUH.

16. 3anumuTe Ta0NIMIly SKBHBAJICHTHBIX OECKOHEYHO ManbIX PYHKIHMA ¥ JOKaxuTe CBOWCTBO: “Ecnn
o (x)~B(x),a Blx)~y(x).me..”

17. Onpenenenue npoussoaHoii Gpynkimu y=Ff(X). JJokaxure o onpeneneHuo (sin x ) = cosx.

18. 3anmmmTe ompeneneHue npousBomHoM  QyHkmmu - y=f(X). [lokaxkuTe 1O  OmpeneNeHHIO
(iﬂgﬂx:] - x!j:;zr:'

19. Onpenenenue nponssonHoi Gpynkuun Y=Ff(X). JokaxwuTe 1m0 onpeaencuuio (a*) = a*lna.

20. 3anmmumTe onpeeneHue Npou3BoaHoi dynkmn y=f(X). Jokaxure no onpenenennio (x™) = nx™ 1,

21. TIpou3Boauas ot o6paTHOil Gynkuuy. Beisenute hopmyny (aresinx).

22. TIpousBozaHas oT oOparHoil hyHkiuu. BeiBemute hopmyny (arctgx) .

23. 'eoMeTpuYeCKUid CMBICI MPOU3BOIHOM U nuddepeHiana. J

24. TlpousBogHas —CTEHEHHO-TIOKa3aTenbHol  (yHkuuu ¥ = ul(x) v%) Mertox J0rapupMHIECKOro
Qg epeHIpOBaHuS.

25. Tuddepenman 4yucioBoil (GyHKIMH YUCIOBOrO aprymenra (ompenenenue auddepeHmpyemoit
byHKIEH, onpeneieHue auddepeHnuana, 18a cpoictea auddepennnana, cBsa3b nudpdepeHnuana ¢
MIPOU3BOTHOMN).

26. TTonstue nuddepenimana BeICIIEro mopsaka GyHKIIUH OJHONW IEPEeMEHHOH (ompeesenne, hopmyia
11 Beruuciienust). @opmyisl AuddepeHnnanon BEICIIEro HOPsiAKa OT CYMMBbl U IPOU3BEICHHUS.

27. lpaBuno Jlommrans ( hopMyaHpOBKa TEOPEM, PACKPHITHE PA3IMYHBIX THIIOB HEOIPEICICHHOCTEH,
JIOCTOMHCTBA U HEIOCTATKH MPaBUIIa).

28. [NapameTpudecku 3aaHable GYHKINUU U UX T dHepeHInpoBaHHE.

29. HesBHo 3a1anHble GyHKUUHU U UX AuddepeHnrpoBanue (onpeieaeHue, BbIBECTH GopMyITy s
CiIydasi IByX IIEpEMEHHBIX, IIPUBECTH (POPMYIIBI B CIIydae TPEX MEPEMEHHBIX ).

30. ®opmymna Teitnopa. [onyunure Gpopmyny Maxknopena ans hynkuuii €, sin x, cos x.
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N —

. Beruncnure lim,_g

31. AcumntoThl rpaduka GYHKINU U UX OTHICKAHUE (OIIpeieIeHue, BUIbl aCUMITOT, BBIBOA (hopMyn
JUTS HaXOKIEeHHsT mapameTpoB K, b ).

32. YacTHple TPOM3BOJAHBIC (OMpeAeTeHHE B CiIydae JByX IEPEMEHHBIX, B Cly4ae N MEepeMEeHHBIX,
IPaBUJIO OTHICKAHUA).

33. [Ipou3BogHBIC BBICIIMX MOPAIKOB (DYHKIIMU MHOTUX MTEPEMEHHBIX.

34. Tlonstue nuddepenimana GyHKIIMA MHOTHX MTEPEMEHHBIX.

35. IuddepeHnmanst BHICIINAX MOPAIKOB (PYHKIIMH MHOTHX TIEpEMEHHBIX.

36. IIpon3BoHas 1O HANIPABICHHUIO U I'PAJAUEHT (OIIpE/IeIeHUs, BbIUMCIIEHUE, CBOWCTBA).

37. IlepBooOpazHas ¢yHkun. Duznyeckuit U TEOMETPUYECKHN CMBICI 3aJadyd  OTBICKAHUS
nepBooOpasHoil. Heonpenenennslit uuterpan. CBoHCTBa HEONPEIEICHHOIO HHTETpaa.

38. UnterpupoBanue mo vactsaM. Jlokaxkute (opmMyidy HHTErpupoBaHHS MO dacTsAM. llpaktuueckuit
cMmbIci MeToza. [IpuBenuTe npuMepsl KI1acCOB UHTETPaioB, K KOTOPHIM IPUMEHUM METO/I.

4 Mx+N (p? — 4q < 0).

. MaTerpupoBanue n i 78 - ;
39 €rpUPOBAaHUE IPOCTEHIINX TpoOeH o' Gr—aritprta

IIpuMepsbl 3K3aMeHANMOHHBIX ONJICTOB
BUWJIET 1

. [lepBrIii 3aMevaTeNbHBIN Ipeae (C T0Ka3aTeIbCTBOM).
. HactHble mpon3BoAHbIE (OTIPEEICHHE B ClIydae JBYX NEepEeMEHHBIX, B Cllydae N MepeMEeHHBIX, IPABHIIO OTHICKaHUS).

1-cosex®
zin* x

o ¥ .
. HaI/II[I/ITe YaCTHBIC ITPOMU3BOJHLBIC IIEPBOI'O0 U BTOPOIO IMOPAAKOB Z':J.',. _‘J.:] = ; + i

BUJIET 2

. 3anumuTe TaOIUIy SKBUBAJICHTHBIX OECKOHEYHO MalbIX QYHKIUK ¥ JOKaxuTe cBoicTBO: “Ecmm

o (x) ~g(x), a Blx) ~y (x), mo .7

. [lonsitne muddepennmana Beicuiero nopsaka GyHKIUN 0JHON epeMEeHHOH (onpeaenenne, GpopMyia uist BEIYMCICHUS).

Dopmyitel UG PEPEHIINATIOB BBICIIETO MOPSAKA OT CYMMBI U IPOM3BEICHUSL.
i

IT+1

. CymiecTByeT 11t ipeed lim, =7

1
) =
. Haitnute npousBogHyto ¥ = ln{tg ::I — ctgvx

BHWJIET 3

. JaliTe onpenenenre nocneaoBaTeIbHOCTH U €€ Tpesiena. beckoHeuHo Mable 1 OECKOHEYHO OOJbIINE MOCIEI0BATENHHOCTH U

HX CBOICTBA.

2. UnTerpupoBanue mpocTeimux apoodeii: ﬁﬁ,ﬁ (p? —4q < 0).
3. Haiimre dz, ecim = = 4x — 3y + xy® — 2x°
4. Beraucnute limy_. V4n® + 8n — 2n
Cemectp 2
1. Jlatp ompejesieHre UHTETPAIBHOW CYMMBI U ONIPEICIICHHOTO HHTErpaia.
2. CoiicTBa onpeerIeHHOr0 HHTErpalia, BhIpaKeHHbIE PaBEHCTBAMHU.
3. CaoiicTBa onpeIeICHHOTO HHTETpaJia, BRIPaKCHHbBIC HEPaBEHCTBAMU
4. 3amMeHa MEepPEeMEHHBIX B ONPEACICHHOM HHTETpae.
5. JlokazarenscTBO (hopmyinbl HetoToHa-JIeiOHuna.
6. dopmyia UHTETPUPOBAHUS IO YACTSIM JIJIsl OMIPEICTICHHOTO HHTETpaa.
T dx
7. HecobcTtBeHHBIE HMHTErpanbl mepBoro poja. [IpuszHaku cpaBHeHus. MccienoBaHue HWHTErpana Ix—a .

a
VcnoBHas U abCONIOTHAS CXOAUMOCTb.
Brruncaenue nnoma;[eﬁ B ICKAPTOBBIX U MOJIAPHBIX KOOPAHUHATAX.
Brruncienue JJINHBI KpHBOﬁ B ICKAPTOBBIX M ITOJIAPHBIX KOOpAWHATaXxX.

10. Iuddepennmanbaple  ypaBHEHHS TMEpPBOrO MOpsSAKa, WX (QOPMBI  3alMMCH M TeOMeTpUYecKas

HUHTCPIIPCTAINA.

11. TlocranoBka 3anaun Komm s ypasrenus Y = f(X,y). ®OpMyIHpOBKa T€OpPEMB! CYIMIECTBOBAHMS H

A9

CAUHCTBCHHOCTHU PCUICHUA 3aa4Un Komm.
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12.
13.
14.
15.
16.

17.
18.

19.

20.

21.
22,

23.

24,

25.
26.

27.
28.

29.
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
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44,
45.

46.
47.
48.

49.
50.

51.
52,
53.

[onsiTHe 00111eT0, YACTHOTO U 0COOOT0 PEUICHHUS.

YpaBHEHUS € pa3ACIAIOIUMUCS IEPEMEHHBIMU, OTHOPOJHBIE YPABHECHHUS.

VYpaBHeHUs B MOTHBIX JU(depeHranax.

JIunHeliHble ypaBHEHMs [IEPBOrO MOPsIIKa, ypaBHEHU bepHysuin.

IloctanoBka 3agaun Komm nis ypaBHeHuUs N-ro nopsaka. @opMylIHpOBKa TEOPEMBI CYLIECTBOBAHUS U
€IMHCTBEHHOCTH. [IoHsTHE 0011Iero pemneHus.

VYpaBHEHUSI BHICIIMX HOPSAKOB, TOMYCKAIOIIME IIOHMKEHHUE MTOPsIIKA.

OOmwmit BU HEOMHOPOIHBIX JTUHEWHBIX M OJHOPOJHBIX YpaBHEHUU N-To mopsaka. CBOMCTBA perlIeHUI
OJTHOPOJIHOI'O JIMHEHHOTO YPaBHEHMS.

[lonsTHe (yHIaMEHTAaIbHOM CHUCTEMBl pEIIEHUIl OJHOPOJHOrO ypaBHEHHs. Teopema O CTpPyKType
00IIero penieHus: OJHOPOAHOTO JIMHEHHOTO YpaBHEHHUSI.

Otbickanue (yHIAMEHTAJIbHOM CUCTEMBbl PELIEHMH M OOLIEro peleHHs OJHOPOAHOIO YpaBHEHMS C
MOCTOSTHHBIMU K03 punmeHTamu.

Teopema o cTpykType 0011ero peneHuss HeOAHOPOIHOTO JIMHEHHOI0 YpaBHEHUs N-TO MOPSIKa.

Meton Bapualuy NPOU3BOJIBHBIX IOCTOSHHBIX JUJIi HEOJHOPOJHOTO JIMHEHHOro ypaBHEHHsS N-TO
HOpsJKA.

[ToxOop 4YacTHRIX pelmieHuid HEOAHOPOJAHOTO JIMHEWHOTO YPAaBHEHHS C MPABOM YACTHIO CIEIMAIBHOTO
BHJA.

MatpuyHas gopma 3amucH CUCTEM JUHEHHBIX AuddepeHInanbHbIX ypaBHeHUU. [loHsTHE pemieHus
cucteMbl. CTpyKTypa OOIIEero peleHus CUCTEMbI OJTHOPOIHBIX YPaBHEHUH.

MeTo1bl UHTErpPUPOBAHUS CUCTEM JIMHENHBIX (D pepeHInanbHbIX YpaBHEHUH N-T0 MOpsIKa.

Mertoa Bapuauy NpOU3BOJIbHBIX MOCTOSHHBIX JJII CUCTEM JHHEHHBIX AU depeHInanbHbIX ypaBHEHUN
N-ro mopsiiKa.

[lonsTHE MHTErpana no Gurype, OpueHTUPOBAHHON MTOBEPXHOCTH.

Berluncnenue NBOWHOTO MHTErpaja B JEKApTOBBIX KOOpAMHATaX. I'€OMETpHYecKuil CMBICI JBOWHOIO
UHTETpaa.

3aMeHa [TepeMEHHBIX B IBOMHOM MHTETpaie. J[BOMHON MHTETpaj B NOJAPHBIX KOOPAUHATAX.

TpoliHOM UHTETpall B AEKAPTOBBIX KOOPIUHATAX.

3ameHa nepeMeHHbIX B TpoiHOM uHTerpaie. Hunuanpudeckas u cepudeckast cucTeMbl KOOpIMHAT.
BrlunciieHne KpUBOJIMHENHBIX HHTETPAJIIOB IIEPBOTO POAA.

Brruncnenue KpuBOJIMHEWHBIX HHTETPAIOB BTOPOTO POAA.

BeruncnurensHas Gpopmyria s TOBEPXHOCTHOTO MHTETpalia IePBOro poAa.

BeruncnurensHas popmyrna a1 HOBEPXHOCTHOIO MHTErpasa BTOPOro poa.

Wnrterpanbabie popmynsl: 'puna, Ctokca, Octporpaackoro.

TeopeMsbl 00 yc10BUAX HE3aBUCUMOCTH KPUBOJMHEWHBIX MHTETPAJIOB OT IyTH UHTETPUPOBAHUS.
Ilonstue nosda. BexropHsle TUHUN.

IIoTOK BEKTOPHOIO IOJIS Yepe3 MOBEPXHOCTD U €T0 BBIYUCIICHHUE.

JIMBEpTEeHINs BEKTOPHOTO TOJIS ¥ €€ (PU3UIECKUI CMBICIT.

[upkynauus BekTopHOro nosst. Pabota BEKTOpHOTO MoJIs BAOIb KPUBOH.

Porop BekTOpHOTO 1OJIA.

ITorenunanphble 0. OTBICKaHUE OTEHIUAIIA TOJIA.

Bekropnas ¢opma 3anucu Gpopmyn Ctokca u Octporpaackoro. Mx puznueckuii cMbIci.

Onepanyy Ha MHOKECTBE KOMIUIEKCHBIX YHucel (1oKa3aTenabHast (pyHKIMs, Jorapu(mM KOMILUIEKCHOTO
4lCJla, BO3BEEHUE B KOMIUIEKCHYIO CTEIIEHB)

Yenosust muddepenpyeMocty GyHKIuU B Touke (ycnosus Komm-Pumana ¢ qokazarenscTBoM)
Teopema 00 yciioBuH, 3KBUBaJICHTHOM ycioBusiM Komm-Pumana.

Ananmutnueckue GpyHkiuu. BocctaHOBIeHHE aHATUTUYECKON (DYHKIIMH 110 €€ ACHCTBUTEIbHON MU
MHUMOMH yacTu (ypaBHeHue Jlammaca, rapMOHMYECKUE CONPSIKEHHbBIE (DYHKIINN)

Teopema Ko nyis onHocBs3Ho#M obnactu. Teopema Komu 111 MHOTOCBSI3HOM 001acTH.

Wnrterpansras hopmyna Komm (6e3 qokazarensctsa). Teopema 0 IpOU3BOIHBIX BBICIINX MOPSIKOB OT
aHanmuTH4yeckor ¢pyHkuuu. Cneactaue (0€3 10Ka3aTeNbCTBA).

AOGCOII0THAsS U YCIIOBHAS! CXOAMMOCTb YUCIIOBBIX PSOB.

IIpusHak cpaBHEHUs a0COMIOTHON CXOJUMOCTH B KOHEUHOH (opMe, MpeaesbHbIA NPU3HAK CPABHEHUS.
[Tpuznak Jlanambepa B nipeaenbHol hopme
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55.
56.
57,
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

71.

72,

73.
74,
75.
76.

77,
78.
79.
80.

[puznak Komwu B npenensHO# Gopme.

HNuterpanbubiii npusHak Komm.

[MpusnHak JleitOHuIa st 3HaKOYepeayromuxcs psaaoB. OneHka ocTaTka psja.

OyHKIMOHAIBHBIN psifl. CXOAUMOCTh PYHKIIMOHATIBHOTO Psijia.

PaBHOMEpHAs cXOAMMOCTDH (PYHKIMOHAIBHOTO psifa. JloCTaTOUHBINA MPU3HAK PABHOMEPHON CXOIUMOCTH
(GyHKIIMOHAIBHOTO psifa

[NonsiTie crenenHoro psaa. O6IacTh CXOMUMOCTH CTENIEHHOTO psia. Teopema AGerns.

Teopema enuHcTBeHHOCTH psifa Teinmopa. [lpuemsr paznoskenus ¢yHKIui B psaasl Teinopa.

Hynu ananutiaeckoit GyHKIHH.

Psin Jlopana. O6nacts cxonumocti. CHopMyaupoBaTh TeOpeMy O paszioxkeHuu GyHKuuu B psj JlopaHa.
Psin Jlopana B OKpeCTHOCTH OECKOHEUYHOCTH. XapaKTep TOUYKA OECKOHEYHOCTH.

[TonsiTe 0co60ii TOUKH, U30IUPOBAHHON 0c0O0M Touku. Kiaccudukaius ocoObIX ToUeK.

Onpenenenue BerueTa. BeiBecT popMyiTy st BRIUMCIICHUS BBIYETA B IIPOCTOM TOJIOCE.

Onpenenenuie Borueta. BeiBecTu hOpMyIy Al BEIYKUCICHHS BBIYETAa B KPATHOM IOJIIOCE.

BbrueT B 6ECKOHEYHO yAalCHHOH TOUKE.

Jlokasate TeopeMy o Buje psiaa JIopaHa B OKPECTHOCTH YCTPAaHUMOM 0COOOM TOUKH.

OcHoBHas TCOpEMa TCOPHUH BBIUCTOB U €€ CIICACTBHUC.
2z

Brruucnenue nuHTETpaIoB BUIA IR(COS X,5in x)dx TPH MOMOIIM TEOPUH BBIYETOB.
0

Beruncienne HecOOCTBEHHBIX MHTEIPaJIOB BUIA J‘ f (x)dx TIPH IIOMOLLM TCOPHH BBIYCTOB.

—0

Beruuciienue uHTErpanoB BUa Ie “xf (x)dx . Jlemma XKopnana.

Pan @ypoe. Pan dypbe 11 ueTHOM U HeUeTHOW PyHKIUH.

Kommnekchas ¢popma psina @ypre, ero Gpu3ndeckuii CMbICIL.

[Ipeo6pa3zosanue Jlamnaca. [lonsTHS OpUTrHHaIa U U300paKeHUs

CoiicTBa mpeoOpa3oBanus Jlamaca: cBoiicTBO MTUHEHHOCTH, TeOpeMa 10100us1, Teopema
3ara3pIBaHusl.

CoiicTBa mpeoOpa3oBanus Jlamaca: ”HTErpupOBaHUE OPUTHHAJA, HHTETPUPOBAHHE N300paKEHHS.
CgoiictBa npeobpazoBanus Jlamaca: Teopema cmenienus, AuddepeHnupoBaHue OpuruHaza

CoiicTBa mpeoOpa3oBanus Jlamnaca: quddepeHippoBanne n300paxeHus, THTETPUPOBAHNE OpUTHUHATIA.
Pemenune nugdepeHnnanbHbIX ypaBHEHUH U CUCTEM ONIEPALIMIOHHBIM METO/IOM.

le/lMepbl K3aMeHallMOHHbIX OIJIETOB

BUJIET 1
1. Ompenenerne HecoOcTBeHHOTO MHTETpana I poxa. 'eomerprueckuii cMbIci. JlocTaTouHbIC TPU3HAKK CXOIUMOCTH (63
JI0Ka3aTeNnbCTBa). AOCOIOTHAS CXOAUMOCTb.
2. JuddepenunanbHble ypaBHEHUS ¢ pa3IessIOIIUMUCS TepEMEHHBIMM.
o ’ 2 3 S
3. Haitnure pemenne 3anayu Ko Y'+ —Yy = X7, y(l) = s
X
_ 3
4 Hai _ |x=10cos’t,
. Haiigute mmuny ayru KpuBoi )
y=10sin’t, 0<t<Z.
Cemectp 3

Pivi

Y10 HA3LIBAIOT OMBITOM?

Yto Ha3BIBAIOT COOLITHEM?

Kaxkoe coOpITHE HA3bIBAIOT IOCTOBEPHBIM B JAHHOM OTIBITE?
Kaxoe coOpITHE HA3BIBAIOT HEBO3MOKHBIM B TaHHOM OIIBITE?
Kakoe coOpITHE HA3bIBAIOT CITyYallHBIM B JAHHOM OTIBITE?
Kaxune coOBITHSA Ha3BIBAaIOT HECOBMECTHBIMH B TAHHOM OIIBITE?

ogakrwdpE
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7 Kakwue coObITHS Ha3BIBAIOT COBMECTHBIMU B IAaHHOM OTIbITE?

8. Kakue coObITuS CUNTAIOT PABHOBO3MOXKHBIMU B IaHHOM OTIbITE?

9. UYTo HA3BIBAIOT MTOJHOU TPYNTION COOBITHIA?

10.  Yro Ha3bIBAIOT JIEMEHTAPHBIM UCXOJ0M?

11.  Kakwue sneMeHTapHbIe HCXObl Ha3bIBAIOT OJIarONPHUATCTBYIOUIMMHU JAHHOMY COOBITHIO?

12.  Yro mpeacrasisieT coOOM MOJIHAS TPyITa COOBITHN TP MOI0PAChIBAHUHN OJTHOW MOHETHI?
13.  Yro mpenctasinsieT coO0il mosHast rpymma COOBITHH MpH MOAO0PACHIBAHUH IBYX MOHET?

14.  Yrto Ha3BIBAIOT BEPOSTHOCTHIO COOBITHS?

15.  Yemy paBHa BEpOSATHOCTH JOCTOBEPHOIO COOBITHS?

16. UYemy paBHa BEpPOSTHOCTb HEBO3MOXHOI'O COOBITHSA?

17. B xakux mpejaenax 3aKkjifoueHa BEpOSITHOCTb CIIy4aifHOr0 COObITHSA?

18. B kakux npezenax 3akiaroueHa BEPOSITHOCTD 0000 COOBITHSA?

19.  Kakoe omnpezeneHue BEpOSTHOCTH HA3bIBAIOT KJIIACCUICCKUAM?

20.  Ilo xakoii (hopMyJsie BBIYUCISIFOT YHCIO NEPECTAHOBOK U3 N Pa3IMUHBIX 3JIEMEHTOB?

21. Tlo xakoil (opmyse BBIYHCISIOT YHCIO Pa3MEMICHWH W3 N pa3IM4YHBIX 3JIEMEHTOB 1o k
AJIEMEHTOB?

22.  Tlo xaxoii (hopMyJie BEIYHACISIFOT YHCIIO COYETAaHUI U3 N DIIEMEHTOB 110 k 311eMeHTOB?

23. Ilo xaxoii ¢opmyse BBIUUCIAIOT YHUCIO MEPECTAaHOBOK M3 N 3JIEMEHTOB, €CIIM HEKOTOpPbIE
AIIEMEHTHI TOBTOPSIOTCA?

24.  Kakoii (hopmyIoli onpeaensieTcss Yuciio pa3MeIeHnid 10 K 3JIEMEHTOB C MOBTOPSHUSIMH U3
N 3JIEMEHTOB ?

25.  Kakoii (hopmyInoii onpeenseTcss Yucio COYeTaHHH € MOBTOPEHUSIMH U3 N 3JIEMEHTOB 1o K
AIIEMEHTOB?

26.  Yro Takoe yacToTa coObITHSA?

27. UYemy paBHa 4acTOTa JOCTOBEPHOTO COOBITHS?

28.  Yemy paBHa 4yacCTOTa HEBO3MOXHOI'O COOBITHA?

29. B kakux mpejenax 3aKIF0YCHA YaCTOTA CIYIAHHOTO COOBITHS?

30.  Yemy paBHa yacTOTa CyMMBbI IByX HECOBMECTHBIX COOBITUN?

31.  Kaxkoe ompeneneHre BEpOSITHOCTH Ha3bIBAIOT CTATHCTUICCKAM?

32. Kak onpenensiercss reoMeTpuyeckasi BEpOSTHOCTh B 0011eM ciydae?

33.  Kak ompenensercst reoMeTpu4ecKas BEpOSITHOCTb B IPOCTPAHCTBEHHOM cilydae?

34.  Kak ompenensercsi reOMeTpU4ecKas BEpOSTHOCTh B IUIOCKOM cirydae?

35.  Kak onpenensieTcss reoMeTpudecKasi BEpOSITHOCTh B JITHEMHOM ciiydae?

36.  IlpuBenute coOCTBEHHBIN NMPUMEP HA TEOMETPHUECKYIO BEPOSTHOCTH?

37.  Uro Ha3BIBAIOT CYMMOMH, WJIM 00bETMHECHUEM, IBYX COOBITHI?

38.  Urto Ha3BIBAIOT MPOU3BE/ICHUEM, WU TIEPECEUCHUEM, IBYX COOBITUIA?

39.  Uemy paBHa BEpPOSITHOCTb CYMMBI JIBYX COOBITHI? CHopMymHpyHTE TEOPEMY B TOKAKHUTE €€.
40.  Yemy paBHa BEpOSITHOCTb CYMMBI IByX HECOBMECTHBIX COOBITHA?

41.  Cdopmynupyiite TeOpeMy O BEPOITHOCTH CYMMbI N HECOBMECTHBIX COOBITHH.

42.  UYemy paBHA cCymMMa BEpOSTHOCTEH COOBITHI, 00Pa3yIONINX MOIHYIO TPYIITY?

43.  Yemy paBHa cymMMa BEPOSITHOCTECH MPOTHBOTIOIOKHBIX COOBITHIA?

44.  Chopmynupyiite TeOpeMy O BEpOATHOCTH IMPOU3BEICHUS TBYX COOBITHH.

45, Kaxk onpenensercs He3aBUCUMOCTh ABYX COOBITHI?

46.  Yemy paBHa BEpOSITHOCTb POM3BEACHNUS IBYX HE3aBUCHMBIX COOBITHIT?

47.  Cdopmynupyiite TeOpeMy O BEpOSATHOCTH NMPOU3BEAEHHUSI N COOBITUI.

48.  Kak ompenensercss HE3aBUCUMOCTh N COOBITHIA?

49.  Yemy paBHa BEepOSITHOCTb IPOU3BEACHUS N HE3aBUCHUMBIX COOBITHI?

50.  Kak HaiiTu BEpOSITHOCTD TOSIBJICHHUS XOTS ObI OTHOTO M3 N HE3aBHCUMBIX COOBITHIA, IMEIOIIIX
OJIMHAKOBBIE BEPOATHOCTHU?

51. BeiBeaute (GOpPMYITY IMOJHOM BEPOSTHOCTH.

52.  BriBemute Gopmyrsl baiieca.

53. U0 Ha3BIBAIOT CIy4aiHOW BETMYUHOMN ?

54.  Kakymo BeJIMYUHY Ha3bIBAIOT IUCKPETHOM CIIydaifHON BEJIMYMHON?

55.  Kakyro Benn4iHy Ha3bIBalOT HEMPEPHIBHOM CllydallHOM BETUYMHOMN?
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56.  Urto Ha3BIBAIOT 3aKOHOM paclpeeeHUs IUCKPETHOM CITydaifHON BEIMYUHBI?

57. Kak 3amarlT 3aKOH pachpenesieHus IUCKPETHOW Cly4dalHOW BEJIMYHMHBI, NMPUHUMAIOIICH
KOHEYHOE MHOXECTBO 3HAYEHUI?

58.  Urto Ha3BIBAIOT MHOTOYI'OJIbHUKOM pacrpeaeaeHus?

59.  Kak ompenensercst pyHKIUS pacTpeeIeHUs CIly4aifHON BeTUInHBI X?

60. Kaxue ngpyrue Ha3BaHMS UCTIONB3YIOT ISl QYHKIUH pacrpeneiaeHus?

61. Kak ¢ moMompio QyHKIMH pacrpeaeeHus] BEIUUCINUTh BEPOATHOCTh TOTO, YTO CIIydaiHas
BeMurHa X MPUMET 3HAUYEHUS M3 MHTepBaia (a;b)?

62.  Kaxumu cBoiicTBaMu 00s1a1aeT QYHKIUS pacupeeseHHs CITydaiiHON BETMIUHBI X 7

63. Kakoii Bug umeer rpaduk QyHKIUU pacrpeaesieHus?

64. Uemy paBHa BEpOSTHOCTh TOTO, YTO HEMpPEPHIBHAS CIy4aiiHas BEJWYMHA X MPHUMET OIHO,
3aJJaHHOE ONpe/ieJIeHHOe 3HaueHne?

65. SBmsercs nM HempepbiBHOH (YHKIWS pacupefeNieHus Ui JUCKPETHOH CIydaiHOi
BEJIMYUHBI?

66.  Uro Ha3BIBAIOT MJIOTHOCTHIO paCHpeAeTICHUs CITydYailHON BETNIUHBI?

67.  Kax nmo-ngpyromy Ha3bIBalOT IJIOTHOCTh pacipeaesieHus?

68.  Kak Ha3pIBaIOT rpadMiK TUIOTHOCTH pacIpeesiCHHs?

69. Kak ¢ momomplo IUIOTHOCTU paclpeselieHus] HalTH BEepOSITHOCTh IMOMaJaHHs 3HaueHHH
cily4aiiHoW BemuuuHbl X B MHTEpBa (a;h)?

70.  Kaxwue cBoiicTBa UMEET IUNIOTHOCTb PACIIpeesICHUs?

71.  Kak Bblpaxkaercs QyHKIUS paclpeiesieHUs] Yyepe3 IIIOTHOCTh pacipeiesieHus?

72.  Kak BbIpaxkaeTcs INIOTHOCTb paciipeesieHus yepe3 QyHKIUIo pacrpeeneHus?

73. Kak ompexnensercs MareMaTHYECKOE OXHIaHUE JUCKPETHOM CIIy4allHOW BEJINYUHBI,
IIPUHUMAIOIEN KOHEUHOE MHOXKECTBO 3HAYECHHUN?

74.  Kakue npyrue Ha3BaHMs UCIOJIB3YIOT AJIi MaTEMATUYECKOTO OxuaaHusa? YeM 0ObICHSIOTCS
9T Ha3BaHUs?

75.  Kak ompezensercss MaTeMaTHUECKOE OKUJaHUE HEMPEPBhIBHOMN CIIy4ailHON BEJIMYMHBI, BCE
3HaYeHHs KOTOPOH NMpHHAJIekKaT 0ECKOHEUHOMY TPOMEKYTKY?

76.  KaxoBbI CBOIICTBa MaTEMaTHIECKOTO OXKUIAHUS CITyJaHON BETMINHBI?

/7. KaxkoMy YyCIIOBUIO JOJDKHBI YAOBJIETBOPATH CllydaliHble BeIMUMHBI X M Y , 4YTOOBI
BBIMTOJTHSIOCH cBOicTBO M[XY]=M[X]M[Y]?

78.  Uro Ha3BIBAIOT OTKJIOHEHHUEM CIIy4ailHOM BETUYMHBI OT €€ MaTEMaTHYECKOTO OXKUIaHUs?

79.  Uemy paBHO MaTeMaTHYECKOE OXHUJIAHUE OTKIOHEHHUS?

80.  Kak ompenensercs: tucnepcust CIydaifHON BEIUIHHBI?

81.  Uro xapakTepusyeT AUCTEPCHS CITYIalHOW BEJIMUNHBI?

82.  Tlo kaxoii (hopMyse MOKHO BBIYUCIIUTD AUCTIEPCUIO?

83.  CBoiicTBa IUCTIEPCUH CITyYaHHOUN BEIMYHHBI (C JOKA3aTEILCTBOM).

84. 3anmmute GopMyy ISl TUCTIEPCUH TUCKPETHOHN CITydaifHOM BETUYHHEI.

85. 3anummte GopMyITy ISl TUCTIEPCUH HETIPEPHIBHOW CTy4alHON BETUYHHBI.
86. Uto Takoe cpenHee KBajapaTuueckoe oTkiIoHeHHe? Kakyio pa3MepHOCTh HMeEeT 3Ta
BenanyuHa?

87. Uemy paBHO MaTeMaTHYECKOE OXHJAHUE CPEJHEro apu(METHUECKOro N  HE3aBHCHMBIX
OJIMHAKOBO PaCIpPEIEICHHbBIX CIy4alHbIX BEIUYHH?

88. Uemy paBHa gucmepcus CpeAHero apu(MeTHuyeckoro N  HE3aBUCHUMBIX OJMHAKOBO
pacIpeeNIeHHbIX CIIy4allHbIX BEJIUYNH?

89.  Uro Ha3BIBAIOT HAYAJILHBIM MOMEHTOM k-T0 mopsika cirydaifHO BeTHInHbBI?

90. Ilo xakoii popmyse BBIYUCIAIOT HaYalbHBII MOMEHT k-ro mopsiaka AMCKPETHOU ciydyailHOH
BEJIMYUHBI?

91. Kakoil ¢dopmynoii ompenenseTcs HayaJbHbIE MOMEHT k-To mopsjaka HempepbIBHOM
CIIy4yalHOU BEJTMYUHBI?

92. Yo Ha3BIBAIOT LIEHTPAJIBHBIM MOMEHTOM K-To nmopsijika ciay4aifHON BEeTMYUHbI?

93. Ilo xakoil QopMmyie BBUUCIAIOT IEHTPAIBHBIA MOMEHT k-TOo TOpsiiKa TUCKPETHOU
CIIy4aiiHOH BEJINYMHBI?
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94. Kakoil ¢opmynoil ompenensieTcs LEHTPalIbHbIE MOMEHT K-ro mopsaka HeNpepbIBHOU
CIy4ailHOM BEJTUYUHBI?

95.  Yemy paBHBI HaUaJIbHBIE MOMEHTHI: HYJIEBOTO TIOPSI/IKA, IEPBOTO MOpsiAKa?

96. Uemy paBHBI LIEHTPaJbHbIE MOMEHTHI: HYJIEBOIO MOpsAKa, [EPBOrO IOPsAAKA, BTOPOrO
nopsiaka?

97.  Yro xapaktepusyeT KO3 (PHUIIMECHT aCCUMETPHUH CIIYIaiHON BETUYUHBI?

98.  Uro xapakTepu3yeT IKCIeCC CIyJailHOW BeTUIHHBI?

99.  Yemy paBeH 3KcIecC CIy4yalHON BEIMYHUHBI, PACTIPEICICHHON 0 HOPMAJIBHOMY 3aKOHY?
100. Yro Takoe xapakTepucTuyeckas GpyHKIus?

101. KakoBa CBsI3b MEX/Y XapaKTepUCTUUECKON (PYHKIMEH U IIIOTHOCTBIO pacpeesieHus?

102. Yro Ha3BIBAIOT KYMYJISIHTHOU (hyHIIUEH?

103. CpoiicTBa XapakTepuCTUYECKON (PyHKINU (C T0KA3aTEIHCTBOM).

104. Yro Takoe nByMepHas ciydaiiHas BeIHunHa?

105. Kakwue apyrue Ha3BaHUS MCIIOJIB3YIOT JUIsSl IBYMEPHOH cly4aiiHOW BETUYUHbI?

106. Yro Takoe 3aKOH pacupeaeNeHHs JUCKPETHON TBYMEPHOH CIy4aiiHOW BEITMYMHBI?

107. B xakoMm Bujie MOXKHO 3alMcaTh 3aKOH PACIpENesICHUs] JUCKPETHON JTBYMEPHOH ciydaifHON
BEITUYUHBI?

108. Kak, 3Hasg 3aKOH pacHpeleNneHHs] TUCKPETHON JABYMEpPHOW CilydallHOW BeJIMYHMHBI, HaWTH
3aKOHBI PaCIpeeSICHHUS COCTABIISIOINX ?

109. Kakum o6pa3om 1o TabiMile COBMECTHOIO PAacCHpeAeNeHHsl ABYX IUCKPETHBIX CIy4aiHbIX
BEJIMYMH MOKHO BBIYUCIIUTh MAaTEMATUIECKOE OXKHIAHUE U JIUCTICPCUIO KXKOU U3 TUX BEIIHMYHH?
110. Yrto Ha3bIBaIOT YCIOBHBIM 3aKOHOM DPACIpENEIECHUs] TUCKPETHOM ciyyailHON BenuuuHbl X
mpu Y=Yyi ?

111. Kak ycnoBHBIH 3aKOH pacnpeziesieHus CBA3aH ¢ 0€3yCI0BHBIM 3aKOHOM?

112. Kak onpexnenseTrcs GyHKINS pacIpeesIeHHs TBYMEPHOH CIyqaiiHOW BEITMIHHBI?

113. KakoBbsI cBoOicTBa (PYHKIIMHU pacipeaeseH s JBYMEPHOH ciy4aiiHOW BETUYUHBI?

114. Kak onpenensieTcs MIIOTHOCTh paclpeAesieHus] ABYMEPHOM Cly4aiiHOM BeTUYNHBI?

115. Kak BblpakaeTcss (QYHKIUS pacIlpelesieHus] ABYMEPHOW CIy4ailiHOW BENMYMHBI uYepe3 ee
IJIOTHOCTh pacrpeaeaeHus?

116. TIlo xakum ¢opmyaaM MOXHO BBIYUCIUTH BEPOSTHOCTH MONAJaHUS 3HAYCHHUH IBYMEPHOM
CIy4ailHOM BEJTMYUHBI B 3aJJaHHBIA MPAMOYTOJILHUK?

117. Tlo xakoil (opmyine MOXXHO BBIYHCIUTH BEPOSITHOCTH IOMAJaHHs 3HAUYEHUH JBYyMEpHOU
CIIy4aiHOU BEIMYMHBI B 33/IaHHYIO 00J1acTh?

118. Kak onpezaenseTcs HE3aBUCUMOCTb JBYX CIy4allHBIX BETUYNH?

119. Kak BbIpakaeTcsi HEOOXOAMMOE YCIOBHE HE3aBUCHUMOCTH ABYX CIYYallHBIX BeJIWUuH? (C
JI0Ka3aTeJIbCTBOM )

120. Yto MOXHO cKa3aTh O B3aMMHOW CBSI3U ClIydalHBIX BeqUYuH X W Y, 3Has UX YUCIIOBBIC
xapakrepuctuku M[X], D[X], M[Y], D[Y]?

121. Yo Takoe KOoBapHalMsl IBYX CIYYAHBIX BETUIHH?

122. Yro Ha3bIBaIOT KOAPPHUIIMEHTOM KOPPEISAIHN?

123. KakoBsl cBO¥icTBa KOd(hpuImeHTa Koppeasanun ? (I0KaKUTe 1X)

124, Kakast cBs3b CYIIECTBYET MEXIy PaBEHCTBOM HYIIO KOX(PQHUIMEHTa KOPPEIsUUud U
HE3aBUCHUMOCTbIO CITy4ailHbIX BEJIMUUH?

125. Kakumu q0JIKHBI OBITh HCIIBITAHHS, YTOOBI MOKHO OBLIO IPUMEHSTH opMyiry beprymm?
126. Kakoii Bug umeet hopmyna bepuymnu?

127. Kak 3anumercs 3aKOH paclpeleieHus] JUCKPETHOH CIydailHOW BETUYMHBI KOJIHYECTBA
HOSIBUBIIMXCS TeépOOB Ha IBYX HOBEHBKHUX MOHETax, CIIy4aifHO OOpPOHEHHBIX Ha MOJ?

128. UYro Ha3bIBAIOT HAMBEPOSITHEHIIMM YHCIIOM TIOSIBIICHUS COOBITHS B N HE3aBUCHMBIX
ucneiTanusax? Kak Haxoaurcs 3To yucno?

129. Kako#i Bux umeer Gopmyna, onpeAesnsionas BepOITHOCT TOrO, YTO B N HE3aBUCHUMBIX
UCTIBITaHUSAX cOOBITHE A mosiBUTCs 0T ki 110 Ko pas (0< k <n)?

130. Kak HaiiTh BEpOSTHOCTH TOTO, YTO B N HE3aBUCUMBIX HCIIBITAHUSIX COOBITHE A TOSIBHTCS
X0Ts OB O1UH pa3?

47
CornacosaHa Ha noprtane Ne 8031



131. Kak BBIYHCIUTH BEPOATHOCTH TOTO, YTO B N HE3aBHCHUMBIX HCIHBITAHUSAX COOBITHE A
HacTynuT a) MeHee k pa3; 0) 6onee k pa3; B) He meHee k pa3; r) He Oonee k pa3?

132. Kakoe pacrnpeeneHie BEpOSTHOCTEH Ha3bIBACTCS OMHOMHUATHHBIM?

133. UYem 00OBsACHSETCS CIIOBO «OMHOMHUAIBHBINY B HA3BAHWU PaclpeIeICHUs?

134. Yemy paBHO MaTeMaTH4eCKOE OXHIAHHE CIIyYalHOH BEJWYHMHBI, PACIPENEICHHOW I10
OMHOMMAJIBHOMY 3aKOHY C ITapaMeTpaMu n U p?

135. YeMy paBHa AucTiepcHs CIIy4ailHON BETMYHMHBI, PACIIPEeICHHON 10 ONHOMHUAIBHOMY 3aKOHY
C mapameTpaMu h u p?

136. Yemy paBHO cpeiHee KBaApaTHUECKOE OTKJIOHEHHE CIyYailHOM BEJTMUYUHBI, pacIpeIeIeHHOM
110 GMHOMMAJILHOMY 3aKOHY C IapaMeTpaMu n U p?

137. 3anummre OMHOMHAIBHBIA 3aKOH pPacHpeeNICHHs BEPOSTHOCTEH CIy4ailHOW BEIWYHHBI B
BUJIE TAOJIULIBI?

138. Tlouemy 3akoH pacnpenenenus [lyaccoHa Ha3pIBAIOT 3aKOHOM PEIKHX COOBITHIA?

139. Ilpu KakuxX YCIOBHSIX MOXHO IPUMEHSTh 3aKOH pacnpeaenenus [lyaccona?

140. Tlomyuute popmyny [lyaccona.

141. 3anumwure ¢popmyny Ilyaccona u 00bsICHUTE CMBICT KaXX0TO0 CUMBOJIA.

142. Yo siBIIsieTCs CIIy9aliHOM BEIMIMHON B 3aKOHE pacrpeaenenus [lyaccona?

143. KakoBbl 00mue YCIOBUS, HEOOXOAMMBIE JUIsi MPUMEHHMOCTH 3aKOHA pacIpeeeHHs
[Tyaccona u 3aKkoHa OMHOMMAJILHOTO pacrpezesieHus?

144, Kak cBa3aHbl Mexay co0oif OMHOMHANBHOE pacnpeaeneHue u pacnpenaenenue [lyaccona?
145. Yemy paBHO MaTeMaTHYeCKOE OKUIaHUE U JACIIEpCUsl  CIIy4allHOW BEJIWYMHBI,
pacnpeneseHHoi no 3akony Ilyaccona?

146. Kakas u3 BenwuuH B 3akoHe [lyaccoHa OoJbIlle: MaTeMaTHIECKOE OXKHUIAHHWE WIIH YHCIIO
HE3aBUCHMBbIX UCTIBITAHUH?

147. MWccnenyercs pacnpenenenne [lyaccona. Uto BeposiTHee: COObITHE A TOSBUTCS POBHO OJWH
pa3 uiu He pasy?

148. Kakoe pacnpe/eneHue BEpOATHOCTEH HA3bIBAIOT PAaBHOMEPHBIM Ha oTpe3ke [a;h]?

149. Kak 3anmcaTh IUIOTHOCTh pacHpeliefieHus ClaydailHOW BeNMWYMHbI X, PaBHOMEPHO
pacrnpeeeHHoi Ha oTpeske [a;h]?

150. Kakoii Bug umeer ¢yHkumsa pacnpeneneHust F(X) ciydaiiHol BenW4YMHBI X, PaBHOMEPHO
pacnpeenentoii Ha otpeske [a;0]? (BeiBecTn)

151. Yemy paBHO MaTeMaTH4YECKOE OKUIAHME CIIy4allHOM BEJIMYMHBI X, pPaBHOMEPHO
pacrnpeenentoii Ha otpeske [a;0]? (BeiBecTn)

152. Yemy paBHa Aucriepcus CIy4ailHOW BeTHMUMHBI X, pABHOMEPHO paclpe/ie]ICHHON Ha OTpe3Ke
[a;b]? (BeiBecTn)

153. Yemy paBHO cpeiHee KBaJIpaTHYECKOE OTKJIIOHEHHE  CIIydailHON BEITHMUYMHBI X, PABHOMEPHO
pacnpeenentoii Ha otpeske [a;0]? (BeiBecTn)

154. CnyuvaiiHasi BenuurMHa X paBHOMEPHO pacmpeneincHa Ha otpeske [a;b]. Kak wHaiitu
BEPOSITHOCTb MONAJJaHUs €€ 3HauUeHUI B MHTepBal (c;d), npuHaaIeKamuil JTaHHOMY OTpPe3Ky?

155. Kakoe pacnpeneneHue AByMEpHOM ciaydaiiHOM BeanunHbl (X,Y) Ha3bIBa€TCS pAaBHOMEPHBIM B
IaHHOU oOacTu?

156. Kakoe pacnpeneneHie BEpOSTHOCTEH clTydyaifHOW BEJTMYMHBI HA3bIBAIOT HOPMaJIbHBIM?

157. KakoB BepOATHOCTHBIH CMBICI IapaMeTpa a, BXOJALIEr0 B BBIPAXKEHHE IUIOTHOCTH
HOpMaJIbHOTO pactipeaenenus? (BoiBecTn)

158. KakoB BEpOSTHOCTHBIM CMBICI MapaMeTpa G, BXOJASIIETO B BBIPAKEHHE IUIOTHOCTH
HOpMaJIbHOTO pactipeaesenus? (BoiBecTn)

159. Kak Ha3bIBaeTcs rpaMK MIOTHOCTH HOPMAJIBHOTO pacIlpeieeHus?

160. Kak BBIYHCIUTH BEPOSTHOCTH MOMATAHNS 3HAYEHU HOPMAJIBLHON CITy4allHOM BETMUYMHBI X B
3aaHHbId uHTepBan? (BbBecTH)

161. Kak BBYHCIHTH BEPOSTHOCTb OTKJIOHEHUS HOPMAaJbHON CIy4allHOW BEIWYHHBI OT €€
MaTeMaTu4eckoro oxuaanus? (Besectn)

162. Cdopmymupyiite mpaBmio Tpex curm. (BeBecTn)

163. Kakoe pacnpezaeneHne AMCKPETHOM CiIydaliHOW BEJIMYMHBI HA3bIBACTCA T€OMETPUIECKUM?
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164. Yemy paBHO MaTeMaTH4YeCKOE OXHIAHUE CIy4allHOH BEJWYMHBI X, HMEIOLIeH
Tr€OMETPUUECKOE paclpeneacHue?

165. Yemy paBHa aucnepcus CIy4alHOM BeJM4YuHbl X, WMEIOEH TIeOMETPUIECKOE
pacnpeneneHue?
166. Yemy paBHO cpelHEe KBaIpaTHUECKOE OTKIIOHCHHE CIy4allHOW BEJIMYHUHBI X, UMEIOUIEN

reoMeTpHIecKoe pacrpeaenacHue?

167. Kak onpenensieTcs MoKazaTeabHOE paclpee/IiCHUe CTyIaifHON BETHUNHBI?

168. Kakoii Bux umeet QyHKIMS pacmpeencH s I Mmoka3aTeabHoro 3akona? (Beiectn)

169. KakoBO COOTHOIIEHHE MEXIy MAaTEeMAaTHYECKUM OXKHJIAHHEM U CPEIHUM KBAJAPATHYECKUM
OTKJIOHEHHEM CITy4yailHOW BEeJIMYMHBI, UMEIOIIEH TToKa3aTenbHoe pacnpenenenue? (BriBectn)

170. Kak HaiiTH BEpOSTHOCTH IOMAJAaHUS 3HAUYCHUN B 3aJaHHBIA WHTEepBan (a; b) ciyuaiiHOM
BEJIMUMHBI X , UIMEIOIIEH MoKazaTeabHoe pacnpeeneHue?

171. Cdopmynupyiite okanpHyr0 Teopemy Jlammaca (C MOSICHEHUSIMH BXOASIIUX B (HOpMYIBI
CHMBOJIOB)

172.  Cdopmynupyiite nHTETpabHYI0 TeopeMy Jlarmaca (C MOSCHEHUSAMHU BXOJSAMIMX B (DOPMYJIBI
CHUMBOJIOB)

173. B kakux CJIy4asiX MOKHO ITOJIb30BaThCs MPUOJIMKEHHBIMU (hopMmyiiamu Jlarmmaca?

174. Tlo xakoii (opmyne BBIYMCISETCS BEPOSITHOCTh OTKJIOHEHHUS YacTOTBHI COOBITHS OT €ro
BEPOSITHOCTH B HE3aBUCHMBIX UCTIBITAHUAXK?

175. Kak onpexnensercs ¢pynkuus Jlamnaca? Kakum cBoiictBoM oHa o6nanaet?

HpnMepm IK3AaMCHAIIUOHHBIX OnJIeTOB
BIJIET Ne 1.
1. BeBeante GopMyiTy MOIHOMH BEPOSTHOCTH.

2. JIBOpIOBEIM YeKaHMHK KIaueT B KaKIbIH CyHAYK BMecTuMocThio 100 MoHeT omHy QanbmuByio. Kopons momo3peBaer
YeKaHIIMKa U MO/IBEpraeT MPOBEPKE MOHETHI, B3AThIC Haynady Mo ogHoi B kaxaoM u3 100 smukoB. KakoBa BeposiTHOCTD
TOr0, YTO YEKAHIIUK He Oyaer pasoOmauen? Uemy OyaeT paBHa BeposATHOCTh, eciu 100 3amenuts Ha N (N —00)? Yemy
OyzeT paBHa BEpOSITHOCTb, IPH OOJIBIINX N, €CJIK ObI B KAXKJIOM SIIITUKE ObLIO 2 (anbliiiBbie MOHETHI?

3. B ypue 6 Oenbix u 4 uepHsx mapa. M3 Hee ms3pnekator 3 mapa. CiyyaiiHas BenuumHa X — YHCIO OENBIX MIAPOB CPeId
n3BnedeHHbIX. Haiinute psan pacnpenenenus X.

BUJIET Ne 2.
1. Bemeaure Gopmymnsr baiieca.

2. ysmu B ropome N. penko 3aKaHYMBAIOTCS IIE€YaIbHBIM UCXOIOM. JIENO B TOM, YTO KaXKIBIA MyIISIHT MPHOBIBAET HA MECTO
BCTPEYH B CIIy4aliHbI MOMEHT BPEMEHH MEXIy 5 1 6 yacaMu yTpa u, IPOKAaB COIEPHHUKA 5 MUHYT, yaajsercs. B ciaydae xe
OPHOBITHS TIOCICIHETO B 3TH 5 MHUHYT Iy3ib cocroutcs.. Kakas 4acTp Iydneil IeHCTBHUTENBHO 3aKaHYMBAETCS MOSIUHKOM?
(Vkazanue. Bocnonw3syiimecs ceomempuyeckum onpedeienuem eposmHocmiL).

3. Cnyuaiinas BenmumurHa X MOAYMHEHA HOpMaIbHOMY 3akoHy, mpuueM M[X]=40, D[X]=2000. Haiinute P(30<X<80).

BUJIET Ne 3.

1. Cnyqaiiaeie BennuuHbl. (UTO Ha3bpIBalOT ciy4yaiHON BenmuunHON? Kakylo BeTMUMHY Ha3BIBAIOT AUCKPETHOM cirydaiiHOMN
BenuunHOM? Kakylo BenMUMHY HAa3bIBalOT HENPEPHIBHOW ciydailHOM BenuuumHOW? YTO Ha3bIBalOT 3aKOHOM
pacnpenieieHusl AUCKPEeTHOW ciydaiiHoH BenuuuHbl? Kak 3amaloT 3akoH paclpelesieHHsl ITUCKPETHOM ciydailHoM
BEIMYMHBI, TPUHIMAIONIEH KOHEYHOE MHOXKECTBO 3Ha4eHUH? UTO HA3bIBAIOT MHOTOYTOJIbHUKOM PACIPEACICHU?).

2. Ilpm 6pocanun 100 MOHET KakOoBa BEpOSTHOCTH BbINaaeHUs poBHO 50 repooB?

3. Mana ¢yHKIMS pacnpeneneHus ciayqaifHoi BenmunHbl X

Dx=-1

Flx) =jAx* +B -1=x=1
l.x=1

Haiizute A,B; M[X]; D[X].

3 MeTOZ[I/I‘ICCKI/Ie MaTepuajbl
I[J'IH obecneueHus mnmponecca O6y‘leHI/I${ U pCHICHUA 3alaaq O6y‘leHI/I$I HUCTIOJIB3YHKOTCA CIICAYIOIIUC
Marepuaibl:

—  MCTOAUYCCKHUC MATCpUalibl, ONPCACIIAIOMNC MPOUCAYPhI OLICHUBAHUA 3HaHHI>i, YMGHHﬁ, HaBBIKOB H
(wnm) ompITa NESITEIBHOCTH, XapaKTEPHU3YIOIIMX 3Tarnbl (GOPMUPOBAHUS KOMIIETEHIIMHA, B COCTaBE
cornacHo 1. 12 paboueii mporpamMmel:

OcHogHas Jgumepamypa
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Cemectp 1

1. bexknemumes, /[.B. Kypc ananuTudeckoii reOMeTpru U JIMHEHHON anreOphl [ DJIeKTpOHHBIN pecypc]:
yueOHuK. — DnektpoH. naH. — CI16.: Jlanp, 2015. — 445 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=58162 — 3ari. ¢ sxpaHa.

2. MarasunnukoB JL.LU. Breicmas marematuka I. [Ipaktukym mo nuHeiHON anreOpe W aHAIMTUYECKON
reomeTpun: YdueoHoe nmocodbue / JI.U. Maraszunnukos, A.JI. MarasuHHrKOBa; MUHHUCTEPCTBO 00pa30BaHUS
Poccuiickoit  @enepaunn, TOMCKHUH TOCyAapCTBEHHBIM  YHMBEPCUTET CUCTEM  YIPaBICHUSA W
pannodaekTponuku. - Tomck: TYCVYP, 2007. - 162 c. (97 5k3.)

3. EnmprioB A.A. UnTerpanpHoe ucuncnenue. AuddepeHnnansabie ypaBHEHUS: yaeOHoe ocoone / ALA.
Enbuos, T.A. EnsiioBa; ®@enepanbHoe areHTCTBO 10 00pa3oBaHuio, TOMCKHI rocy1apCTBEHHBIN
YHUBEPCUTET CUCTEM YIpaBICHHS U paguodieKTpoHuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3k3.)

4. MarazunnukoB JI.U. Breiciias marematuka I. [Ipaktukym no quddepeHnuansHOMy UCUHCICHHIO:
Yuebnoe nmocobue / JI.. Marasunnukos, A.JI. MarasuaaukoB; MunncTepcTBO 00pa3zoBanus Poccuiickoit
®enepaunn, TOMCKHII rOCYJapCTBEHHBII YHUBEPCUTET CUCTEM YIPABJICHUS U PAJAUO3JIEKTPOHUKHU. - TOMCK:
TYCVYP, 2007. - 212 c. (99 3k3.)

5. @uxtenrons [.M. Kypc nupdepenunanbHoro 1 HHTErpaabHOro UCUUCIEHUS: YUeOHMK JUIs BY30B, T. 1;
M.: ®usmataur, 2006, 679 ctp. (100 3K3.)

6. bexnemumena, JI.A. COOpHUK 33124 110 aHATUTUYECKOI reOMeTpUH U JUHEHHOU anre0pe [ D1eKTpOHHBIN
pecypc] : yue6noe nocobue / JI.A. bexnemumena, J[.B. beknemumes, A.YO. Ilerposud [u ap.]. —
OnextpoH. nan. — CII6.: Jlanp, 2016. — 496 c. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=72575— 3aru. ¢ 3kpaHa.

7. bepman, I'.H. C6opHuK 3a1a4 10 Kypcy MaTeMaTH4ECKOT0 aHanu3a [ DNeKTpoHHbIHN pecypc] : yueOHoe
nocobue. — DnektpoH. aaH. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pl1l_id=73084 — 3ar. ¢ 3kpaHa.

8. Aswunoga, JI.B. [IpakTikyM ¥ HHAWBHyaTbHBIE 3a/IaHUS TI0 BEKTOPHOH anredpe v aHAINTHYECKOM
reoMeTpuH (THIIOBBIE pacyeThl) [DIeKTpOHHBIH pecypc] : yuebHoe nocobue / JI.B. Apuinosa, B.A. bonoTioxk,
JLLA. BonoTiok. — Dnektpon. nan. — CII6. : Jlans, 2013. — 281 ¢. — Pexum gocryma:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3ar. ¢ 3kpaHa.

Cemectp 2
1. ExsnioB A.A. HnterpansHoe ucumcienne. uddepennuanpapie ypaBHeHHUs: yueOHOe mocodue / A.A.
EnprioB, T.A. EnwrioBa; ®enepanbHoe areHTCTBO 10 oOpa3zoBaHuio, TOMCKHN TOCYIapCTBEHHBIN
YHHBEPCHUTET CHCTEM YIIPaBJIEHUS U pagnodiekTpoHuku. - Tomck: TYCVP, 2007. - 263[1] c. (100 2k3.)
2. ®uxrtenronsl] I .M.Kypc nuddepeHnnanbHOro u HHTErpagbHOT0 HCYUCIICHUS: YYeOHUK /IS BY30B: B 3 T.
M.: ®usmataut, 2006 -T. 2.— 863 ¢. (100 3K3.)

3. bepman, I'.H. PemeOHuKk k cOOpHUKY 33724 110 KypCy MaTEMaTHUECKOT0 aHAIH3a [ DJIEKTPOHHBIH
pecypc]: yaebHoe mocodue. — DnektpoH. nan. — CII6.: Jlanp, 2011. — 608 ¢. — Pexxum moctyma:
http://e.lanbook.com/books/element.php?pll_id=674 — 3ari. ¢ s3kpaHa.
4. bonotiok B. A. [IpakTiKyM U HHANBUAYaIbHbIE 33JaHUS 10 HHTETPAIbHOMY UCUUCICHHUIO (PYHKIIUU
OJTHOM MepeMeHHOH (THITOBBIE pacueThl) [DNeKTpOHHBIN pecypc] : yaeOHoe mocobue / bomotiok B. A.,
bonotiok JI. A., I'anua 1O. T, [u op.]. — Dnekrpon. nan. — CII6. : Jlanp, 2012. — 336 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.
5. bonotiok, B.A. TlpakTukyMm 1 UHAMBHIyalIbHBIE 3a/1aHUS 110 OOBIKHOBEHHBIM MU depeHIIaTbHBIM
ypaBHEHUSIM (THIIOBBIE pacyeThl) [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / B.A. bonoTiok, JI.A.
bonotiok, E.A. llIsen [u ap.]. — Dnextpon. nan. — CII6.: Jlanb, 2014. — 220 ¢. — Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3ari1. ¢ sxpaHa.
6. [Tantenees, A.B. Teopus pyHKIIMIT KOMIUIEKCHOTO IEPEMEHHOTO U ONEPAIIMOHHOE UCUYHCIICHUE B
pUMepax | 3a7adax [DIeKTpoHHBIN pecypc] : yaedHoe mocobue / A.B. Ilantenees, A.C. flkumoBa. —
OnektpoH. nan. — CII6. : Jlanp, 2015. — 447 ¢. — Pexxum gocrtyma:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari1. ¢ sxpaHa.
7. Ilucemennsiii JI. T. KoHcnekT nekuumii mo Beiciiet matemaTtuke: B 2 4. / . T. ITucbMmenHsbIid. - M.:
Atipuc-IIpecc, 2007 —

Y. 2: Tpuauate 0aTh JeKIUl. — 5-¢ usn. - M.: Aiipuc-Ilpecc, 2007. — 251, [5] ¢.(60 5k3.)
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http://e.lanbook.com/books/element.php?pl1_id=72575

Cemectp 3

1. TIucemennsrit J[. T. KoHCHIEKT JEKIMIA 110 TEOPUU BEPOSTHOCTEH, MAaTEMATHICCKON CTATUCTHKE U
ciay4yaitHeiM nporieccaM. M.: Aiipuc-IIpecc, 2006. — 287c. (49 3k3.)

2. bonotiok, B.A. [IpakTiukym 1 UHIUBUAYAIbHBIE 3aJaHUS TI0 KypCY TEOPUU BEPOATHOCTEH (TUIOBBIE
pacdeTsl) [ DNeKTpOoHHBIH pecypce]: yuebHoe mocodue / B.A. bonoTtiok, JI.A. Bonotiok, A.I'. I'puns [1
ap.]. — Dnextpon. gan. — CII6.: Jlanp, 2010. — 288 ¢. — Pexxum nmoctyma:
http://e.lanbook.com/books/element.php?pll_id=534

3. bopoaun, A.H. DnemenTapHbIii Kypc TEOPHUH BEPOSTHOCTEH M MAaTEMaTHIECKON CTaTUCTUKH
[DnmekTpoHHEIH pecypc]: yaeOHoe mocobue. — DnekTpoH. naH. — CII6.: Jlans, 2011. — 255 ¢. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll 1d=2026

Hononnumenvnas iumepamypa

Cemectp 1

1.

COopHHUK 3a/1a4 IO MaTEeMaTUKE JIJIsl BTY30B: yueOHoe 1ocodue /i BTy30B: B 4 4. / pea.: A. B.
Edumos, b. I1. lemunouy. — 3-¢ usn., ucnp. — M.: Hayka, 1993. — 478, [2] c. U. 1 : JluneitHas
anreOpa U OCHOBBI MaTeMaTH4yeckoro ananusa / B. A. bonros [u ap.]. - M. : Hayka, 1993. - 478, [2]
c.(12 7x3.)

Tepexuna JI. U., ®ukc U. U. Beicimast matematuka: YuebHoe nocodue. Y. 1: Jlunelinas anre6pa.
Bekropnas anrebpa. Ananutudeckas reomeTpus: yueoHoe nocobue. - Tomck: [enpramian, 2002. —
223 c. (2 2K3.)

Tepexuna JI. U., ®ukc U. U. Beicias matemartuka: YueOHnoe nocodue. Y. 2: [Ipenen.
HenpepsiaocTs. [IponsBonnas ¢pynkuuu. [Ipunoxenus npon3BoaHoi. yHKIIMHM HECKOIBKUX
nepeMeHHbIX. - Tomck: ToMckuii rocynapctBeHHbll yHuBepeuteT, 2003. — 179 c. (1 3k3.)
Tepexuna JI. ., ®ukc U. U. Bricmias matematuka: Y4yeOHnoe nocodue/ Y. 3: HeonmpeneneHHbit
nHTerpai. OnpeaeneHHbli nHTErpai. KpaTHele, KpUBOJWHEWHBIE M TOBEPXHOCTHBIE HHTETPAJIBI.
BekropHoe nose. - Tomck: ToMckuii rocynapcTBeHHbIH yHuBepcuteT, 2004. - 252 c. (2 7k3.)
EnbuioB A.A. TIpakTukyM MO HHTETPAJIbHOMY UCUHMCIEHUIO U TH(PepeHInanbHbIM YpaBHEHUSM:
yuebHoe nocooue / A.A. EnbioB, T.A. EnbiioBa; @enepaiibHoe areHTCTBO 10 0Opasosanuio (M.),
ToMckwuii rocynapcTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U paano3aeKTpoHuku (Tomck). -
Tomck: TYCVYP, 2005. - 204 c. (285 3k3.)

Cemectp 2

1.

COopHUK 3a/1a4 110 MaTeMaTHKe ISl BTY30B: yueOHOe TTocoOue It BTY30B: B 4 4. / pea.: A. B.
Edwumos, b. I1. lemunoBuy. — 3-e u3., uctp. — M.: Hayka, 1993. — 478, [2] c. Y. 1 : JIuneiinas
anreOpa U OCHOBBI MaTeMaTH4yeckoro ananusa / B. A. bonros [u ap.]. - M. : Hayka, 1993. - 478, [2]
c. (12 7x3.)

EnbiioB A.A. TlpakTUKyM 1O MHTErpajbHOMY HCUHCIICHUIO U JU(QEepeHIHNaTbHbBIM YPaBHEHUSIM:
yaeOHoe mocooue / A.A. Enbrios, T.A. EnbnoBa; ®denepanbHoe areHTCTBO 1Mo oOpazoBaHuio (M.),
ToMckmil Trocy1apCTBEHHBI YHUBEPCUTET CUCTEM YIpaBieHHs U paanodneKTpoHuku (Tomck). -
Tomck: TYCVYP, 2005. - 204 c. (285 3k3.)

JlaBpentbeB M.A., lllabat b.B. MeTtoas! Teopun (pyHKIIMK KOMILIEKCHOTO NiepeMeHHoro. M.: Hayka,
1965, 716¢. (1 7k3.)

KpacaoB M.JI. ®yHKIIMM KOMILIEKCHOTO mepeMeHHoro. OmnepalnroHHOe UcYHCIeHue. Teopus
yCTOWUYUBOCTH: YueOHoe mocodue s By30B / M. JI. Kpacuos, A. U. Kucenes, I'. 1. Makapenko. —
M.: Hayka, 1981. —302[2] c. (33 3k3.)

Tepexuna JI. U., ®uxc U. U. Beicias maremaTtuka: YuebHoe nocobue/ Y. 3: HeonpeneneHHsli
unTerpan. OmnpeneneHHbl uHTErpasl. KpaTHble, KpUBOJMHEHHbIE U TOBEPXHOCTHBIE HHTETPAJbI.
Bektopnoe none. - Tomck: Tomckuit rocynapcTBeHHbIN yHUBepcHuteT, 2004. - 252 c. (2 7k3.)
Tepexuna JI. U., ®uxc U. . Beicmas matematuka: Yuebnoe nocodue/ Y. 4: luddepennmansapie
ypaBHeHUs. Psanpl. DYHKIMH KOMIUIEKCHOrO mepeMeHHoro. OmnepanuoHHbIM meTonx. - Tomck:
Henbraruian, 2011. — 268 c. (3 9k3.)

PomanoBckuit II. W. Pagst @ypoe. Teopus mons. AHaTUTHYECKHE U CIEUUATbHbIE (DYHKIUU.
[IpeobpazoBanue Jlamnaca: YaueOnoe nmocodue st By3oB/ M.: Hayka, 1980. - 334 c. (7 2k3.)
Cunopos 0. B., [llabynun M. B., ®egoprok M. U. Jlekuuu no teopun (GyHKIHMA KOMIUIEKCHOTO
nepeMeHHoro: Y4ueonuk st By3oB/ M.: Hayka, 1989. - 477 c. (10 3k3.)
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Cemectp 3

1. Bentuens E. C. Teopus BeposiTHOCTe#: YueOHuK 1i1s By30B. M.: Academia, 2005. — 571 c. (228 5k3.)

2. Jlyrura H.D. IlpakTuky™m 1o Teopun BeposITHOCTEH: Yueb. mocod. — Tomck: ToMCKUi MEXBY30BCKHIA
LIEHTP AUCTAHIITMOHHOTO oOpa3oBanust, 2006 — 153 c. (45 7k3.)

3. Marasunnukos JI.W. Beiciast maremaruka [V. Teopus BeposiTHOCTE#H: yaeOHOe mocoOue st By30B / JI.
W. Mara3zuaankoB; MunuctepcTBo oopa3zoBanus Poccuiickoit @eneparuu, ToMckuii ToCy1apCTBEHHBIN
YHHUBEPCHUTET CUCTEM YIIPABIICHUS U PATUOIIEKTPOHUKHU. — 2-€ U3[., nepepad. u gom. - Tomck: TYCVYP,
2000. — 151 c. (175 2x3.)

4. Bunenkun H. S. KomOunaropuka/ H. 5. Bunenkun, A. H. Bunenkum, I1. A. Bunenkun. M.: ©DUMA,
2006; M.: MITHMO, 2006. — 399 c. (10 3k3.)

5. I'mypman B.E. Teopust BeposiTHOCTEH 1 MaTemMaTH4yecKas craTuctuka [Tekct]: yueOHoe mocodue st
6akanaBpoB / B. E. 'mypman. — 12-e u3g. — M. : FOpaiit, 2013. — 480 c. (7 5k3.)

6. I'mypman B.E. PykoBoACTBO K pemIeHHIO 3a/1a4 110 TEOPHH BEPOSTHOCTEH U MaTeMaTHIeCKOM
cratuctuke [Tekcr]: yueOHoe nmocodue nms 6akanaspos / B. E. 'mypman. — 11-e uzz., nepepab. u gom.—
M.: IOpaiir, 2013. — 405 c. (6 3x3.)

Ilpakmuueckue 3auamusn npPo6oOAMCA no y4eOHbIM nocoduaM:

Cemectp 1

1. MarasunnukoB JI.U. Bricmias matemaruka . IlpakTukym mo nuHeiiHOW anre6pe M aHaIUTUYECKOU
reomeTpun: YuebHoe nocodue / JI.U. Marasunnukos, A.JI. MarazunHiukoBa; MUHHUCTEPCTBO 00pa30BaHUs
Poccniickoit  ®@enepannn, TOMCKMH TOCYZapCTBEHHBIM  YHUBEPCUTET CHUCTEM  YIPABICHHS U
pamuosnexTponuku. - Tomck: TYCVYP, 2007. - 162 c. (973k3.)

2. MarasunnaukoB JI.W. Beiciras matematuka 1. [TpakTukym mo auddepeHnnaTbHOMY HCUUCTICHHTO !
Yuebnoe nocobue / JI.. Marasunnukos, A.JI. MarasunaukoB; MunnctepcTBo 006pa3zoBanus Poccuiickoii
®enepanyu, TOMCKHI rOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM YIPABJICHUS U PaIHOIEKTPOHUKH. - TOMCK:
TYCVYP, 2007. - 212 c. (99 3k3.)

3. bexnemumena, JI.A. COOpHUK 3a/1a4 110 aHATUTUIECKOI TEOMETPUH U JIMHEHHOH anredpe [DIIeKTpOHHBIH
pecypc] : yuebHoe mocodue / JI.A. beknemurea, J[.B. beknemumies, A.1O. [letpoBud [u ap.]. —
OnektpoH. nad. — CII6.: Jlanp, 2016. — 496 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=72575— 3aru. ¢ skpaHa.

4. bepman, I'.H. COopHuK 3a/1a4 TI0 KypCy MaTeMaTHYECKOTO aHaIN3a [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue. — DnexTpoH. gaH. — CII6. : JIanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari. ¢ skpaHa.

Cemectp 2

1. ExsiioB A.A. HuTerpansHoe ucumcienue. uddepennumanpapie ypaBHeHUs: yueOHOe mocodue / A.A.
EnpmioB, T.A. EnsnoBa; ®enepanbHOoe areHTCTBO 1O 0O0pa3oBaHUIO, TOMCKHH TroCydapCTBEHHBIH
YHHBEPCHUTET CHCTEM YIIPaBJICHUS U pagnodaekTpoHuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 2k3.)

2. bepman, I'.H. PemeOnuk k cOOpHUKY 33124 110 KypCy MaTeMaTHYECKOT0 aHaIu3a [ DIeKTPOHHBIH
pecypc]: yaebHoe ocodue. — DnektpoH. nan. — CII6.: Jlanp, 2011. — 608 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=674 — 3ari. ¢ s3xpaHa.

3. [TanTenees, A.B. Teopus ¢hyHKIINNA KOMIUIEKCHOTO TIEPEMEHHOTO M OTIEPAIlMOHHOE UCUHCIICHUE B
pUMepax | 3a7adax [DIeKTpoHHBIN pecypc] : yuedHoe mocobue / A.B. Ilantenees, A.C. SlkumoBa. —
OnektpoH. nan. — CII6. : JIanp, 2015. — 447 ¢. — Pexxum gocrtyma:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari1. ¢ sxpaHa.

Cemectp 3

1. JIyruna H.D. IIpaktukym no Teopun BeposTHOCTeH: Yuebd. mocod. — Tomck: ToMCKHiT MEKBY30BCKUN
HEHTp AUCTaHIIMOHHOTO 0Opa3zoBanus, 2006 — 153 c. (45 3k3.)

2. bonortiok, B.A. [IpakTUKyM U HHAUBUAYAIbHbIE 3aJaHKs 10 KYpCY TEOPUU BEPOSATHOCTEN (TUIIOBBIE
pacueTsl) [D1eKTpoHHBIN pecypc]: yueOHoe nocobue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'puns [u 1p.].
— Dnektpon. nan. — CII6.: Jlans, 2010. — 288 ¢. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_id=534
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http://e.lanbook.com/books/element.php?pl1_id=72575

3adanua Ha KOHMPOIbHbIE PAOOMbL U UHOUBUOYAIbHBIE 3A0AHUA NPUEEOEHbL 8 KANHCOOM U3 C1eQVIOUUX
YueOHbIX nOCoOUIL:

Cemectp 1

1.MarasunnukoB JL.U. Beicmas matematnka I. Ilpaktukym mo nuHEWHOW anreOpe M aHAIMTUYECKON
reomeTpun: YdyebHoe nmocodbue / JI.M. Marazunaukos, A.JI. MarasuaankoBa; MUHHCTEPCTBO 0Opa30BaHMS
Poccuiickoit  @enepaunn, TOMCKHUH TOCyAapCTBEHHBIM  YHMBEPCUTET CUCTEM  YIPaBICHUSA W
pannodnaekTponukH. - Tomck: TYCYP, 2007. - 162 ¢. (975k3.)

2. MarasunnukoB JI.W. Beicias matemaruka I. [Ipaktukym o quddepeHmarbHOMy UCUUCICHHIO:
Yuebnoe nocodue / JI.LW. Marazunnukos, A.JI. MarazunaukoB; MunuctepctBo oOpa3zoBanusi Poccuiickoit
®enepanyu, TOMCKHI rOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIUONIEKTPOHUKH. - TOMCK:
TYCVYP, 2007. - 212 c. (99 3k3.)

3. ABuoga, JI.B. [IpakTukym v MHIUBUAYaIbHbIE 3aJaHUS 110 BEKTOPHOM ayireOpe U aHaIuTUYECKON
reoMeTpHH (TUIMOBBIE pacyeThl) [ DIEKTPOHHBIH pecypc] : yuebHoe mocobue / JI.B. ApunoBa, B.A. bonoTiok,
JLLA. Bonotiok. — Dnekrpon. aad. — CII6. : Jlans, 2013. — 281 ¢. — Pexwum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3ar. ¢ 3kpaHa.

4. bepman, I'.H. COopHuK 3a1a4 IO KypCcy MaTeMaTUYECKOT0 aHaiu3a [ DIeKTpOHHbIN pecypc] : yueOHoe
nocobue. — DnektpoH. gan. — CII6. : Jlans, 2016. — 492 c. — Pexwum noctyna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari1. ¢ skpaHa.

5. bonotiok B. A. IlpakTukyMm ¥ HHANBHUAYAIbHBIC 331aHUS 110 HHTETPATLHOMY UCUMCICHUIO (PYHKIIUU
OJIHOYM TIEpEMEHHOH (TUITOBBIE pacueThl) [DIIEKTPOHHBIN pecypce] : yaeOHoe nocobue / bonotiok B. A.,
bonotiok JI. A., I'anuu FO. I'. [u np.]. — Dnaexrpon. nan. — CII6. : Jlanp, 2012. — 336 c¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.

Cemectp 2

1. bonotiok B. A. IlpakTMKyM M MHIMBHUIYyaJbHBIE 3a/JaHUS 110 UHTETPAILHOMY HCUHCICHHIO (YHKIIHH
OJTHOW TNepeMeHHOHN (THUIOBBIE pacyeThl) [DIeKTpOoHHBIN pecypc] : yueOHoe mocobue / bomotiok B. A.,
bonotiok JI. A., T'amuyg 1O. T'. [u ap.]. — Onexrpon. gan. — CII6. : Jlans, 2012. — 336 c¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.

2. bonotiok, B.A. IlpakTukyM M HMHIMBHIyaJlbHBIE 3aJaHUS MO OOBIKHOBEHHBIM UG depeHIalIbHBIM
ypaBHEHHSM (THIOBBIE pacueTsl) [DNeKTpoHHBIH pecypc] : yuebHoe mocobue / B.A. Bomnotiok, JLA.
bonotiok, E.A. IlIBen [u np.]. — Dnekrpon. man. — CII6. : Jlans, 2014. — 220 ¢. — Pexxum pocrtymna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3ari. ¢ 3xpaHa.

3. [TanTenees, A.B. Teopus GyHKIINN KOMIUIEKCHOTO TIEPEMEHHOTO M OTIEPAIlMOHHOE UCUNCTICHUE B
pUMepax M 3ajadax [DNeKTpoHHBIN pecypc] : yue6Hoe nocobue / A.B. Ilantenees, A.C. SIkumoBa. —
OnektpoH. nad. — CII6. : Jlans, 2015. — 447 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari. ¢ s3xpaHa.

Cemectp 3

1.JIyruna H.D. TlpakTukyMm 1o Teopun BeposiTHOCTEH: Yued. mocod. — Tomck: ToMCKU MEXBY30BCKHIA
LEHTP AUCTAHIIMOHHOTO 00pa3oBanust, 2006 — 153 c. (45 7k3.)

2. bonotiok, B.A. [IpakTuKyM ¥ HHAMBUIYATbHBIEC 3aJaHHS 110 KYPCY TEOPHH BEPOSATHOCTEH (THIIOBBIC
pacueTsl) [ DneKTpoHHBIH pecypc]: yuebHoe ocobue / B.A. bonotiok, JI.A. bonoTtiok, A.I'. I'puns [u ap.].
— DnektpoH. naH. — CII6.: Jlanp, 2010. — 288 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=534
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