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IIpoduis: KBaHTOBasSI M ONTHYECKAS JIEKTPOHHKA

®opma 00ydeHHs: OIHAS

Kadenpa: 11, Kadgeapa 31eKTPOHHBIX npuéopoB

Kype: 1,2

Cewmectp: 1,2,3

Yuebnplii nuian Ha6opa 2013 rona .

PacnpezeJienne pado4yero BpeMeHH: p
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1. | Jlexunn 44 | 48 | 20 5 112 | uacos
2. | JIa6opaTopHbie paboTh 4acoB
3. | MpakTnyeckue 3aHATHS 64 72 34 170 | wacoB
4. | Kypcosoii npoext/paGoTa (KPC) (ayauTopHasi) 4acoB
5. | Bcero ayaMTOPHbIX 3aHSITHI (Cywma 1-4) | 108 | 120 | 54 282 | yacoB
6. W3 uux B uaTepakTHBHOi opme | 90 90 44 224 | yacoB
7. | CamocrosirenbHasi paGora cryaentos (CPC) 108 | 132 | 54 294 | yacoB
8. | Bcero (6e3 ax3amena) (Cymmas7) | 216 | 252 | 108 576 | yacoB
9. | Camoct. paGoTa Ha MOATOTOBKY, CAAY dK3aMeHa 36 36 36 108 | yacoB
10/ OGwast TPyA0EMKOCTD Cymasy) | 252 | 288 | 149 mi 4acoB
(8 3a4eTHbIX eauHuNax) | 7 8 4 19 I 3ET
3auer He MpeayCMOTPEHO Jnd. 3a4er He MpPenycMOTPeHO

Dx3amen 1,2,3 cemecTp
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Paccmotpena n ogoOpena Ha 3aceqanuu Kadeapbl
nporokon Ne 283  or« 5 » 5 2016

JIner corjiacoBaHui

PaGoyas mporpaMma cocTaBieHa C ydeToM TpeboBanuii PenepanpHoro I'ocymapcTBeHHOrO
obpa3oBarenbHOro craHapra Beiciiero obpasoBanus (@I'OC BO) no HampaBieHHIO IIOATOTOBKA
(cnenmanbHocTr) 11.03.04 DreKTpOHHKA M HAHOINIEKTPOHUKA, YTBEPXKIeHHOTO, 12.03.2015r., Ne218

paccMOTpeHa U yTBep)KaeHa Ha 3acenannu Kadenpsr 05 mast 2016 r., mpotokon Ne 283

Pa3paboTunku moneHT kadeapbl MaTEMaTHKH fﬁ Jlyruna H.D.
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1. Hesm 1 3a1a4u AUCHUILINHBI: Ye/1bl0 Kypca MaTEMaTUKU SABJISIETCS (POPMUPOBAHNE MAaTEMAaTHUECKOM
KYJIbTYpPbl CTYJIEHTOB; U3yY€HHE OCHOBHBIX MAaTEMAaTHMYECKUX INOHATHUH, UX B3aMMOCBA3M U Pa3BUTUS;
OBJIa/ICHUE COBPEMEHHBIM alIapaToM MaTeMaTHYeCKOTo aHaliu3a i JajdbHEHIIEero HCHOJIb30BAHUS B
Apyrux o0JacTAX MAaTeMaTHYECKOTO 3HAHUS M JUCIMIUIMHAX €CTECTBEHHOHAYYHOTO COJEP)KaHHS, YTO
MO3BOJISIET MOAETUPOBATh U AHAJIIM3UPOBATh PeasIbHbIE MPOLECCH] B YCIOBUAX HAYYHOTO SKCIIEPUMEHTA U
IIPOM3BOJCTBEHHONW MpaKTUKU. B 3adauu kypca mMaTeMaTHKH BXOJAT: PA3BUTHE AITOPUTMUYECKOTO U
JIOTMYECKOT0 MBILUIEHUS CTYyJEHTOB, OBJIAJICHUE METOJAMU UCCIIEI0OBaHHs U PELIEHUS] MaTeMaTHYECKUX
3a/1a4, BbIpa0OTKa y CTYJEHTOB YMEHMsI CaMOCTOSATENbHO PACUIMPATH CBOM MAaTeMAaTUYECKUE 3HAHUS U
IIPOBOJIUTHh MAaTEMATUUYECKUI aHATIN3 MPUKIIAHBIX 33]1a4.

2. Mecro aucuumiannsl B ctpykrype OOII

Hucnunnuaa «Marematuka» (b1.5.5) oTHocuTcs Kk ©6a30Bo yacTH mpodheCCHOHAIBLHOTO ITHKJIA
00s13aTeNbHBIX AUCHHUIUIMH.  JJIg wW3ydeHUs Kypca MaTeMaTHKH HEOOXOIMMO 3HAHUE Kypca
MaTEeMaTHKHU cpeaHel mKoabl. OCBOCHHE MaTeMaTHKU HEOOXOIUMO ISl M3y4YeHHs TUCHIHUILUIMH 0a30BOTO
nukia «duszuka», «KBanTtoBas mexaHukay, «MeToIbl MaTeMaTHYECKONW (U3MKU», a Takxke MpH
M3YYCHUU JUCIHUIUIMH TpOo(ecCHOHANBHOTO IHMKJIA, B Yy4eOHO-HCCIEIOBATEIbCKOM U HAY4YHO-
HCCIIE0BATENbCKOM padoTe.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIIHHBI

BeinmyckHUK 10KeH 001a1aTh CleAyIOIUMI KOMIETEHIUSIMU:
OIIK-1 — «criocOOHOCTBIO IPEJICTABIATh a/IEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUN HAyYHYIO KapTUHY
MHUpa Ha OCHOBE 3HaHMsI OCHOBHBIX MOJIOKEHUH, 3aKOHOB U METOJI0B €CTECTBEHHBIX HAYK U MaTEMAaTUKI
OIIK-2 — «cTIOCOOHOCTBIO BBISIBJISITh €CTECTBEHHOHAYYHYIO CYITHOCTh IPOOJIeM, BO3HUKAIOIINX B XOJIC
npodeCCHOHATBHON IEATENIbHOCTH, IPUBIEKATh ISl UX PEIIEHHUsS COOTBETCTBYIOIUHN (PU3HKO-
MaTeMaTHUYECKUN anmapar»

B pe3ysbTare 0cBOCHUS AMCHUIINHBI 00Y4alOUIHIICS TOJKeH:
3namb: OCHOBHBIC TIOHSTHS, ONpEICICHUS U CBOHCTBA OOBEKTOB MATEMaTHYECKOTO AaHalu3a,
(hOpMYITUPOBKHU U JTI0KA3aTEIBCTBA YTBEPKIACHUN, METOJIBI UX JI0KA3aTEIhCTBA, BO3MOKHBIC WX CBS3H U
MPWIOXKEHUSI B JAPYrHMX OOJACTAX MaTEeMaTHYECKOTO 3HAHHUA W JAMCIUIUIMHAX €CTECTBEHHOHAYYHOTO
colepKaHUs.
Ymems: noxaspiBaTh MaTEMATHUYECKUE YTBEPKIACHUS, pelIaTh 3aJayd, NPUMEHATbh MaTeMaTUYECKUe
METOJIbl JJIsi PELIEHUS MPaKTUYECKUX 3ajad B JAPYrUX o00JIacTAX MaTeMaTUYecKoro 3HAHUS U
JUCLUIUIMHAX €CTECTBEHHOHAYYHOTO COAEPKAHUS.
Bnaaoemy: anmapatoM MaTeMaTHYECKOr0 aHAJIN3a, METOJAMHU JOKa3aTeIbCTBA YTBEPKICHUI, HABbIKAMU
MPUMEHEHHUS STOTO B IPYTHX 00IACTSIX MATEMATHYECKOTO 3HAHUS U TUCIIUTUIMHAX €CTECTBEHHOHAYYHOTO
CoIECpKAHUA.
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4. O0beM JUCHMILUIMHBI M BUIbI Y4eOHOH padoThl

OO1ias TpyI0eMKOCTh TUCUUILIHHBL cOCTaBisier 19 3a4eTHBIX eqUHUIIL.

Bun yue6HOM paboThI Beero 4acos CemecTpsl
1 2 3
AyIUTOpPHBIE 3aHATHS (BCEr0) 282 108 120 54
B Tom unce: - - - - -
Jlexun 112 44 48 20
JlabopatopHsie padotsl (JIP)
[paktryeckue 3ausTus (I13) 170 64 72 34
W3 HUX B HHTEPAKTUBHOM (hopme 224 90 90 44
Cemunaps! (C)
Konnoxsuywms! (K) 6 2 2 2
KypcoBoii npoekt/(padoTa) (ayauTopHas Harpyska)
Jlpyaue 6udvi ayoumophoii pabomul
KonTpospHbIe paboThI 30 10 12 8
CamocrosiTejbHasi padoTa (Bcero) 294 108 132 54
B toMm gucie: - - - - -
Kypcoroii npoekt (paboTa) (camocTosiTenbpHas padboTa)
PacuetHo-rpaduueckue paboTsl
Pedepar
Jlpyeue 6u0bl camocmosmenbHol pabomol
W3yyeHue TeopeTHueCcKOTo MaTepuala, oJroToBKa K 36 m 18
MPAKTUYECKUM 3aHITHIM
[oaroToBka K cEeMUHApaM, KOJUIOKBHYMaM 36 44 18
Pemenue 3aga4. [loaroroBka Kk KOHTPOJIBHBIM paboTaM 36 44 18
By npoMeXyToYHOH aTTecTaliy -3K3aMeH 108 36 36 36
OO0m1ast TPYIOEMKOCTh Jac 908 342 378 188
3avernbie Enunniel TpynoemMmkocTr 19 7 8 4
5. Conepxanmne qUCIHUANIMHBI
5.1. Pazgenanl AMCUMILIMHLI 1 BHABI 3AHATHI
. ; ) E ) o .:g: dopmupyem
Ne S JEE|EE| 20188 53| s
HaunmMenoBanue pa3zaena AUCHUILIAHBL Z o ® S = 2L S8 & F 8 KOMIIETEHIIA
1/ [} Q= == S |8 8 ¥ o ¥
= S o | & O &g 57 u
> 2 (OK, TTK)
1. | Onpepenurenu u Matpuibl. CUCTEMBI JIMHEHHBIX 8 10 16 34 OIIK1,
YpaBHCHHI. OIIK2
2. | DnemeHTHI TMHEITHON anreOphl: THHEHHbIC 6 8 18 32 OIIK1,
BEKTOPHBIE IIPOCTPAHCTBA, JINHEHUHBIEC OIIEPATOPHI, OIIK2
KBaJIpaTH4HbIe (POPMBI, TEH30PEI
3. | AHanmuTHYeCKas TeOMEeTpHs 6 8 16 30 OIIK1,
OIIK2
4, BBeneHre B MaTeMaTHUYCCKHIA aHATTN3 8 14 12 34 OIIK1,
OIIK2
5. JuddepenunanpHoe ncuncinenne QyHKIUNA OTHOM 6 6 12 24 OIIK1,
MepeMEeHHON OIIK2
6. | duddepenuuansHoe ucunucienne GyHKIUA MHOTUX | 4 6 12 22 OIIK1,
[IEPEMEHHBIX OIIK2
7. | KoMmIutekcHbIe ynciia 2 2 6 10 OIIK1,
OIIK2
8. | MHTerpansHOe ncunciieHne GyHKINH OJHOH 8 16 32 56 OIIK1,
IIEpEMEHHOM OIIK2
9. | UHTerpanpHoe ucunciieHne pyHKIUH MHOTHX 10 18 20 48 OIIK1,
IIEPEMEHHBIX OIIK2
10. | OObikHOBeHHBIE T (epeHInaTbHbIC yPaBHEHUS 8 14 22 44 OIIK1,
OIIK2
11. | DaemeHThl TeopuH QYHKIHUH KOMIUIEKCHOM 6 8 18 32 OIIK1,
epeMeHHO OIIK2

a
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12. | Pagpr 12 16 20 48 OIIK1,
OIIK2
13. | Tpuronomerpuueckue psiabl Pypbe U HHTErpal 4 4 18 26 OIIK1,
Dypse OIIK2
14. | OmnepamrioHHOE UCUHCIECHHUE 4 6 18 28 OIIK1,
OIIK2
15. | Cnyuaitable coObITHs. BeposiTHOCTD. 2 3 4 9 OIIK1,
OIIK2
16. | OcHOBHBIE TEOPEMbI TEOPUH BEPOSITHOCTEH. 2 3 4 9 OIIK1,
OIIK2
17. | TloBTOpEHHE OMBITOB. 2 4 4 10 OIIK1,
OIIK2
18. | CnydaiiHble BeIMYMHBI M MX 3aKOHBI pacupeaeneHus. | 4 6 6 16 OIIK1,
OIIK2
19. | HekoTopble 3aKOHBI paclpeieNeH s CIIydyailHbIX 2 4 6 12 OIIK1,
BEJIMYMH. OIIK2
20. | CucreMsl ciy4aliHbIX BEJIUYUH. 2 6 10 |18 OIIK1,
OIIK2
21. | IlpenenbHbIe TEOPEMBI TEOPUH BEPOSITHOCTEH. 2 2 6 10 OIIK1,
OIIK2
22. | DIeMEHTHI MATEeMaTHYECKOW CTATUCTHKH. 2 4 4 10 OIIK1,
OIIK2
23. | O6paboTKa OMBITOB. 2 2 10 | 14 OIIK1,
OIIK2
5.2. Conep:kanue pa3esioB JMCUMIIMHBI (110 JEKIHUSIM)
Ne | HaumeHoBanue TpynoeMKkocThb Dopmupyemie
i Pa3ICIoB Conep:xaHue paseioB (uac.) KOMITETCHIIH
(OK, IIK)
Cemectp 1
1. | Onpenenurenn | Marpunpl u geiictBus Hag HUMH. OnpeaenuTess nopsaka | 8 OIIK1, OIIK2
Y MaTpHIIBL. n, cBoiicTBa ompenenutenas. MuHop u anredpandeckoe
CucteMsl JonojaHeHne. Beraucnenune onpenenurenedi.  OOparHas
JIMHEHHBIX MaTpHua. CucremMbl JMHEHHBIX  anreOpanyuecKux
YpaBHEHHH. YpaBHEHHI. Knaccudukarms CUCTEM. Teopema
Kponekepa-Kanennu. Pemienue ompeneneHHbIX CHCTEM.
Matpuunass ¢opmMa 3amHMCH W MAaTPUYHBIA  CIIOCOO
pelieHUss CHUCTeM JHHEWHBIX ypaBHeHuUH. Meron
Kpamepa, meron T'aycca. Pemenue HeonpeneneHHBIX
cucreM. IloHsAtme  OOmIETO ¥ YacTHOTO pEIICHHH.
OmHOPOIHBIE CUCTEMBI IMHEHHBIX YpaBHEHHH.
2. DIeMEHTHBI Jluneiinpie mpocTpaHcTBa. JIMHEHHO 3aBHcUMBIE U | 6 OIIK1, OIIK2
JMHENHOU JIMHENHO HE3aBUCHMbBIE CHCTEMBI BEKTOpOB. bazuc wu
anreOpsr: koopauHaTel. Panr warpunel. Teopema o 0a3zucHOM
JIMHENHBIE MuHope. DyHKUMM B  JIMHEHHBIX I[POCTPAHCTBAX.
BEKTOPHbIE Jluneiinelii omepatop u ero Matpuna. JleficTBus Han
MPOCTPAHCTBA, JVHEHHBIMU OIEpPaTOpaMU: CIIOKEHHE, YMHOXCHHE Ha
JIMHEHHBIE ckaymsip,  komnosuimsa.  CoOCTBeHHBIE — yHclIa |
OTIepaToOPBI, COOCTBEHHBIE BEKTOpBI JIMHEHHOrO Omeparopa, uX
KBaJIpaTHYHbIC HaxoXJeHne,  cBolcrtBa.  Ksagparnuneile  QopMmBI
(hopmsl, [MpuBenenne KBaJpaTUYHOH (OPMBI K TJIABHBIM OCSM.
TEH30PBL. Tenzopsl. Onepanuy Hal TEH30PAMHU.
3. | Anamutndeckas | [Ipsmas NWHWSA Ha TUIOCKOCTH: OOInee, KaHOHWYECKoe | 6 OIIK1, OIIK2
reoMeTpus rapaMeTpuueckoe YpaBHEHHS. YTOJI MEXKIY IpSMBIMU:
YCIIOBUS TTapaiieIbHOCTH 1 IEPIEHIUKYIAPHOCTH.
[Tmockocte B mpocTpaHcTBe:  oOliee ypaBHEHUE H
yYpaBHEHHE B OTpe3Kax. YCIOBUS MapaUIebHOCTH H
MEepHEeHANKYISIPHOCTH TUIOCKOCTel. PaccTosHe OoT TOUKH
qo miockoctd. llpsmas B mpocTpaHcTBe:  obiee,
KaHOHMYECKOE M IapaMeTPUYecKoe  ypaBHEHHS.
PaccrosHme oOT TOYKM 10 TPSMON; MEXKIY
CKpEIIMBAIOIIMMUCS NPSAMBIMH. YTOJ MEXIY NPsAMOMl U
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IIJIOCKOCTBIO. HOHﬂpHaﬂ CHUCTECMa KOOpJAWHAT. YPaBHeHI/Ie
IMMOBEPXHOCTHU B IMPOCTPAHCTBE HI/IJ’II/IHL[pI/I‘-IeCKI/Ie,
KOHUYECKHUE TIOBEPXHOCTHU, TIOBEPXHOCTHU  BpPALICHUA.
HOBGPXHOCTI/I BTOPOT'O nopsaka: KaHOHHUYECCKHEC
YpaBHCHUA, HCCIICTOBAHUEC C ITIOMOIIBIO CEUCHUH.

Beenenue B
MareMaTuJec-
KUl aHaIu3.

ITonstne ynkimu, crmocoObl 3amanHus. OrpaHUYEHHOCTD,
MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, MEPHOANYHOCTD
GbyHKIMN. Komnosumust  pyHKIUA. CnoxHasg
obparHas ¢yHKIIH. YNCIoBas MOCIeNOBaTEIBHOCTE U €€
npezen. Ilpenen ¢GyHKIMM HENpepbIBHOTO apryMeHTa.
OnHocTOopoHHHE mpenensl. TeopemMbl O  Ipezenax.
Heonpenenennsle BblpakeHusa. IlepBelii u  BTOpOMH
3aMCYaTCIIbHBIC Ipeaciibl u ux CJIICACTBHUA.
HenpepsiBHocTs  ynkimm.  Knaccudukanms — Todex
pa3psbiBa. Hcnonb3oBanue HENPEPBIBHOCTU  IIPU
BbIUMCIeHNN  mpenenoB.  CBoiicTBa  HENPEPHIBHBIX
¢ynkumid. beckoHeuHo Maible M OECKOHEYHO OOJIbIINe
¢yHKIMT 1 BX cBoiicTBa. CpaBHEHHE OECKOHEYHO MAIBIX,
rmopsiiok Majioctu. ['naBHast 4acTb OSCKOHEYHO MalloH.
CpaBHeHHe OECKOHEYHO OONBIINX (DYHKIHH.

OIIK1, OIIK2

Huddepennn-
aIbHOE
HCYHCIICHUE
(GYHKIIMU OZHOM
TIepEMEHHOU

[Monstne mnpowmsBonHO#l. IIpon3BojmHBIE 3IEMEHTAPHBIX
¢ynkumid.  Tlonarue auddepeHmupyemMoit  QyHKIHH.
Huddepennnan ¢ynkmun. CpoiictBa muddepeHnnana.
I'eomeTpuueckuit CMBICI muddepeHnmaia.
WNuBapuantHOCTE  GopMbl  muddepeHnraga MmepBoro
nopsinka. OcHOBHblE TpaBWia JU(QepeHIIMPOBaHHS.
IIpousBoanas CJIOKHOH, obOpaTHoOM (yHKITHA.
[IpousBoaHble BbICHIMX TMOPSAAKOB. JnddepeHmmans
BBICIIINX TIOPSIIKOB. dopmyna JleitbHuma.
Huddepennmposanue TapaMeTPUIECKH 3aaHHbBIX
¢ynkuuid. Teopembl O cpeaHeM 3HAYCHUM. IIpaBuio
Jlonurans. @opmyna Teiniopa. YciaoBus NOCTOSIHCTBA U
MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl QYHKIHHU. 3agada
OTBICKAHMS HAWOOJBIIETO W HAWMEHBINETO 3HAYCHUH
¢byHKOIMU Ha OTpe3ke. Beimykiocts rpaduka (yHKIHW.
Touku mneperuba. Acumnrotsl. [lonHoe wuccienoBanue
(YHKINU ¥ TOCTpOEHHE TpaduKa.

OIIK1, OIIK2

Huddepennn-
alnbHOE
HCYHCIICHUE
GbyHKIIH
MHOTHX
TIepeMEHHBIX

beckoneuHOMepHBIE  MPOCTpAHCTBA. Ilpenen u
HENpepbIBHOCTh  (DYHKIIMM  MHOTHX  II€PEMEHHBIX.
IIpousBoanas maTpuna u ee ctpoenue. [lonsarue yacTHOM
npomsBogHoi. [lomubni muddepennman. KacatenpHas
TIOCKOCTh u HOpMaJib K MOBEPXHOCTH.
JduddepennupoBanne HESIBHO  3aJaHHBIX  (YHKLUIL.
IIponsBopHass 1O  HampaBIICHUIO. I'panuenr.
[TpousBoaHBIE BBICIINX IOPSAAKOB. Huddepentmanst
BBICIIIUX MTOPSAJKOB. OkcTpeMyM (QYHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeoOXoauMble W JOCTATOYHBIC YCIOBUS
SKCTpeMyMa. YCIOBHBIM 3kcTpemyM. HaumeHsiiee u
HauOoJbIIIee 3HaAUYeHUST GYHKIIMH B 00JIACTH.

OIIK1, OIIK2

Kommnekcunie
qycia

KommutekcHple 9ncna U ux n300pakeHHe Ha IUIOCKOCTH.
AnreOpandeckasi, TPUTOHOMETpUYECKas M MOKa3aTeIbHas
(GhopMBI 3amHCH KOMILICKCHOTO uHcia. Omepanuu Haj
KoMIUleKcHbIMU unciaamu. Popmyna Myaspa. Teopema
Be3y. OcHoBHas TeopeMa anreOpsl.

OIIK1, OIIK2

HurerpansHoe
HCUHUCIICHNE
(GYHKIMU OJHOU
NIEPEMEHHOM.
Heonpenenenn
bl HHTETpAJL.

[epBooGpaznasi. Heonpenenennslii HHTErpal.
IIpocreiimme  cBoiictBa. IlpaBuna HHTErpUpOBaHUSL.
Tabmuua naTerpanoB. MeTo 1 MHTErpUPOBAHMS IO YaCTSIM.
3ameHa mepeMeHHOH. MHTerpmpoBaHME MPOCTEHITNX
npoGeii.  MHTerpupoBaHHWE palMOHANBHBIX (QYHKIWH,
UHTErpupoBaHre (QYHKINH, PAlIMOHATBHBIX OTHOCUTEIHHO
TPUTOHOMETPUIECKHUX (GYHKIHH. WnterpupoBanue
HEKOTOPBIX HMPPALMOHAIBHOCTEM.

OIIK1, OIIK2

A
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2 ceMeCTp

8.

WurerpansHoe
HCUHCIICHUE
GbyHKIIU
OJHOM
MIEPEMEHHOM.
OmnpeneneHHbIi
i
HECOOCTBEHHBI
€ MHTEeTPAIBL.

3amauu, TNPUBOIAIIKME K TOHSATHIO  OIpPEIEIEHHOTO
uHTerpana. OnpelneneHHbll HHTErpan, €ro CBOWCTBA.
Kiacc mHTerpupyembix ¢yHkuuid. Teopema o cpemaHeMm.
TeopeMa O NpPOM3BOAHONH OT HMHTErpajia MO BEPXHEMY
npenaeny. ®dopmyna Hrrotona-JleiiOauma.
WNurerpupoBanue mo 4YacTsiM W 3aMEHa IEPEMEHHOM B
ompeneneHHOM HHTerpaie. [IpuOnmkeHHbIe BBIYMCICHUS
ompeaereHHoro uHTerpana. GopmyIsl MPsIMOYTOJIHHHUKOB,
Tparmeruii u mapabon. IlpuioxeHuss ompeneneHHOro
MHTErpaja K BBIYMCICHHUSM IUIOIaAeil miockux ¢Guryp B
JIEKapTOBBIX W MOJSIPHBIX KOOPAWHATaX, 0OBEMOB TEl U
JUIMH  KpUBBIX.  HecoOCTBEHHBIE  HMHTErpajlibl  C
O6eckoHeuHBIMU TpenenamMu. HecoOCTBEHHbIE HWHTETPAJbI
OT HEOrpaHMYCHHBIX (QYHKIMH. Teopembl CpaBHEHHS.
AOcomoTHasT W yClOBHas ~ CXOAMMOCTb. [Ipu3Haku
CXOJIMMOCTH.

OIIK1, OIIK2

HurerpansHoe
HCYHCIIEHUE
GyHKINH
MHOTHX
MIEPEMEHHBIX

IlonsTre kpaTHOro HHTerpana. 3afauyd, NPUBOIAIINE K
MOHSTUIO JABOMHOrO MHTerpaia. J[BoHHON MHTerpai, ero
CBOWCTBA, BBIYMCICHHE B JECKAPTOBBIX KOOPIMHATAX.
3aMeHa MEepeMEHHBIX B ABOMHOM uHTerpane. Ilepexon x
MOJSIpHBIM ~ KoopauHataMm.  lIpumeHeHue  IBOMHOIO
MHTErpaja K pEIIeHUI0 IeOMETPUYECKNX M (H3MUECKUX
3ama4y. TpoitHoil wmHTerpan. CBOMCTBA, BBIYUCIICHUE.
[Mummagpudeckas U cdeprudeckas cucTeMa KOOpAWHAT.
3aMeHa nepeMeHHO! B TpoifHOM uHTerpaie. [Ipunoxenus.
KpuBonuneiinsie wHTErpasisl o JuHe Ayru. CBOWCTBA,
BBIUUCIIEHUE, MpUMeHeHue. KpuBosnHelHble HHTErpasl
110 KooOpAuHAaTaM. CBOﬁCTBa, BBIYUCJICHUE, TPUMCHCHUEC.
INoBepxHOCTHBIE HHTErpagbl MO IUIOMIATU MOBEPXHOCTH,
UX CBOWCTBA, BBIUMCIIEHHE, IpuMeHeHue. OpueHTanus
MTOBEPXHOCTH. IToBepxHOCTHBIC MHTETPaJIbI 1o
KOOpAMHATaM, UX CBONCTBA U BBIUUCIICHUE.

®opmyner ['puna, Crokca u Octporpaackoro. Ux 3ammck
B TEpMUHAX TEOPUU TMONA. YCIOBHUS HE3aBUCHUMOCTU
KPUBOJIMHEHHOTO WHTETpaja OT MyTH HHTETPUPOBAHUSL.
HaxoxneHne GyHKINH 110 €€ TIOTHOMY Tu(depeHIany.
Ilonstne noss. Bekropuble nuHum. IloToKk BEKTOpPHOIrO
MOJsl  4epe3  IOBEPXHOCTh M €ro0  BBIYHCIICHHE.
JluBepreHIus: BEKTOPHOTO TOJIS U ee (PU3MUYECKUIT CMBICIT.
Pabora BekTopHOTO mMONSA BAONH KpHmBOH. LlMpkymamus.
Porop BexktopHoro mons. IloreHuuambHbIE MO
Oteickanue noteHnuana nois. @opmynsl ['puna, CTokca
n OcTporpasickoro B TEpMUHAX TEOPUU TOJISL.

10

OIIK1, OIIK2

10.

OOBIKHOBEH-
HEIE
muddepeHnn-
AJIbHBIE
YypaBHEHHUsI

Juddepennnansaple  ypaBHEHHMsT IE€pBOTO  IOpsIKa:
YpaBHCHUA C pasaciIAromuMHnC NEPEMCHHBIMU,
OJTHOPOJHBIC, TMHEHHBIC YpaBHEH!s, bepHyIum, B IMOIHBIX
middepennnanax.  YpaBHEHHsS  BBICHIMX  ITIOPSAKOB,
JOIYCKAIOLME TOHWKEHUE Nopsiaka. Teopus JIMHEWHBIX
muddepeHnnanbHbIX ypaBHeHUH mopsinka N, Cucremsl
JTUHEHHBIX UG depeHInaIbHbIX YPaBHEHUH.

OIIK1, OIIK2

11.

DIIEMEHTEI
TEOPUH
GbyHKIHH
KOMILJICKCHOM
TIEpEMEHHOU

OyHKOUSA KOMIIEKCHOTO HMEPEMEHHOr0. DJIEeMEHTapHbIE
(yHKIIMM KOMIUIEKCHOTO TepeMeHHoro. [IpousBoanas
(DYHKIMHM ~ KOMIUIEKCHOTO  IIEPEMEHHOro.  YCIOBHUSA
Hanambepa - Oitnepa. [JuddepeHunpyeMocTs OCHOBHBIX
AJIEMEHTAPHBIX  (YHKIHH. Wuterpan ot ¢yHKUMK
KOMIIJIEKCHOTO MIEPEMEHHOTO. Teopema Komrm.
Wurerpanbhas Gopmyna Kommn.

OIIK1, OIIK2

12.

Panpr.

UucnoBeie  psapl.  CXoAMMOCT, M CyMMa  psija.
Heo0Oxomnmoe yCIIOBUE CXOIUMOCTH. Psaner c
MOJIOKUTENbHBIMA ~ WIEHAaMU. TeopeMbl  CpaBHEHUS.
[Ipuznaku CXOJIMMOCTH: Jamam6epa, Komu,
uHTerpanbHblid. OLIeHKa ocTaTKa psijia. 3HAKONEpPEMEHHbIE

12

OIIK1, OIIK2
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psansl.  AOCONIOTHasT W YCIOBHas  CXOIUMOCTb.
3Hakouepenyomuyecss  paapl, npusHak  JlelOHuma.

CsolicTBa a0COTIOTHO CXOISIIIAXCS PSIOB.
OYHKIIMOHANBHBIE — PSJIBL. O0nacte  CXOJMMOCTH.
PaBHomepHnas cxoaumocth. Ilpusnak Beiiepumrpacca.
CaoticTBa paBHOMEpPHO CXOJIATITIXCS PSIOB:
HETPEPHIBHOCTh CYMMBI psana, MOYJIEHHOE

middepeHnnpoBaHNe U HHTETPUPOBAHNE.

Creniennbie psanpl. Teopema AGens. MutepBan u paguyc
cxoguMocTi. CBOWCTBA CTEMEHHBIX PANOB: PaBHOMEpHas
CXOJUMOCTb,  HENPEPBIBHOCTh  CYMMBI,  HOWIECHHOE
mddepeHnupoBaHue M HMHTErpuUpoBaHue. PasnoxeHue
(yHkuuit B crenienHsie psiasl. P Tetinopa. JlocraTounsie
ycioBus pasnoxumoctu. Psn Maknopena. Ilpumenenue
creneHHblX psaoB. Pan Teinopa. Hynu ananutuyeckoit
¢ynkmmu.  Pag Jlopana.  OcoOble  TOYkM, WX
knaccupukamusa. Psn JlopaHa B okpecTHOCTH ocoboi
Touku.Beruersl.  OcHOBHast TeopemMa O  BbIYETax.
Beruncnenne  BbiueToB.  IIpumeHeHHMEe  BBIYETOB K
BBIUMCIICHUIO HHTETPAJIOB.

13. | TpuroHomeTpu | PasnokeHue B psijl 110 OPTOrOHAIbHBIM (YHKIMAM. Psij OIIK1, OIIK2
YECKHUE PSIBI Oypre. JlocTaTouHbIe YCIOBHS Pa3oKUMOCTH (HYHKIHH
Dypbe u B pan Oyprwe. [lepuoanueckoe npookenue. Paznoxenue
HHTErpal B pian Oypee GyHKUMM, 33JaHHOW Ha MPOU3BOJIHHOM
Dypse npoMexxyTke. PasnokeHne IO KOCHHycaM M CHHYcCaM.
Kommnekchast popma psga @ypwe. Paznoxxenue B psin 1o
000l oproroHanbHOW cucteme ¢GyHkuuid. WHTerpan
Oypre. [locTaTo4yHbIe YCIOBHS MPEACTABUMOCTH (DYHKIMH
unrerpaiom  @ypwe. Paznuunble  ¢GopMbl  3amnucH
unterpata @Dypre. IlpeobpazoBanne dypre. OcHOBHBIE
cBolicTBa npeoOpazoBanusi Pypse.
14. | Onepaunonnoe | OcHoBHBIE OHATHS CBOMCTBa MpeoOpasoBanus Jlamraca. OIIK1, OIIK2
UCUHUCIICHHUE TeopeMbl yMHOKEHUS. TeopeMBl pa3IoKEHHUsL.
[IpuMeHeHHe OTepaliOHHOTO UCYUCIIEHHUS K PEIICHHIO
i depeHnnaTbHBIX YPAaBHEHUI U CHCTEM.
3 cemecTp
15. | Cnyuaiinbie DnemMeHThl KOMOMHaTOpUKH. [ToHATHE ClydaitHOTO OIIK1, OIIK2
COOBITHSL. coOprtus.  Kimaccudurkanus cooprtuit. JlelicTBust Ha
BeposaTHOCTB. coObITHsIMH. [loHsTHE BEpOSTHOCTH COOBITHS.
CratucTuieckoe, KJIacCHIECKOe, TeOMETPHUIECKOE U
AKCHOMAaTHYECKOE OTIPEJICIIEHIE BEPOSATHOCTH.
16. | OcHoBHbIC YciioBHBIE BEpOSITHOCTH. 3aBHCHMBIE F HE3aBUCHMBIC OIIK1, OIIK2
TEOpEMBI coObITHs. Teopema cioxxenus BepositHocTeld. Teopema
TEOpUHU YMHOX€HUs BeposiTHOcTel. Dopmyia nogHoi
BeposiTHOCTEN. | BepositHocTH. PopMmyna balieca
17. | IloBTOpeHwme Cxema ucnsitanuil bepuymiu. ®opmyna bepaymnn. OIIK1, OIIK2
OIIBITOB. HaugeposiTHeliee 4nciio MosIBICHHs COOBITHI B cXeMe
Bepaymmmi. O6mas TeopemMa 0 MOBTOPEHUH OTIBITOB.
[IpousBoasiuas ¢pyHkuus. JlokanpHas 1 UHTETpajibHAs
TeopeMbl Myaspa — Jlarutaca. IIpocreiiuit
(myaccoHOBcKHiT) moToK coObITHH. Popmyia [Tyaccona.
18. | Cayuaiinbie CnydaiiHas BeIMYMHA U €€ 3aKOH paclpeAeIeHusl. OIIK1, OIIK2
BEJTMYUHBI U OpHOMeEpHBIE TUCKPETHBIE CIy4alHbIC BEIMYHHBL. Psg
3aKOHBI UX pactpenenenus. OyHKIMS pacupesnesieHns: OaHOMEPHON
pacripeiesieHust | cllydallHOW BEIMYMHBI U €€ cBolcTBa. DyHKIUA
pacrpeneneHus AUCKPETHOW CIydaiiHOW BEJIMYMHBI U €€
rpaduk. [1noTHOCTE pacnpeneneHust 0 JHOMEPHON
CIIy4aliHOM BEJIMYMHBI U €€ cBoiicTBa. YncaoBble
XapaKTepUCTUKH CIy4ailHbIX BeIMUUH. MaTeMaTHueckoe
0’KMJIaHUE IUCKPETHOW CIIy4allHOM BEJIMYMHBI U €TO
cMbIc. MaremMaTiieckoe 0KUIaHie HepepBhIBHOM
ciay4yaliHOM BelMuuHbl. Mojia, MeiaHa, KBaHTHIIb
R
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cly4aiiHOM Benu4uHbl. Jlucnepcust ciiydaiiHOM BETMUMHBI.
MoMeHTs! citydaiiHONW BeuuuHbl. OYHKIUS OHOTO
CIIy4aiiHOTrO aprymMeHTa. MareMaTnuueckoe 0xuaaHue
(hyHKIIMH OJTHOTO CITy4alfHOT'O apryMEHTOB.
XapakTepucTH4eCKast U KyMYJISHTHAas (QyHKIHH.
[Tpumeps! xapakTepucTudeckux QyHKIui. Blanvaas
OJ/IHO3HAYHOCTh COOTBETCTBUS MEXKIY paclpeeIeHUIMU U
xapakrepuctTudeckuMu GyHKIusaMu. Gopmyna oOpamnieHus
(s dyHKIME pacripeaeeHust u Ui INI0THOCTeH, 6e3
JTOKa3aTeIbCTBA). XapaKTepUCTHUECKas (PYHKINS CyMMBI
HE3aBUCHUMBIX CIydailHbIX BenndyuH. CBoicTBa
XapaKTePUCTUICCKUX (PYHKITHI.

19.

HexoTopsie
3aKOHBI
pacupeneieHus
CIy4JalHbIX
BEIMYUH.

BbunommanbpHOE pactipeieNieHHe U eTo YHCIIOBbIC
xapakrepuctuku. Pacnipenenenue [Tyaccona. Ero psin
pacripeieNieHus], XapakTepucTuiecKas U KyMyJIsTHTHas
(hyHKIMS, 9UCIIOBBIE XapaKTepucTHKH. [lokasarensHOe
pacrpeie/ieHHe U €ro YUCIOBBIE XapaKTEPUCTUKU.
HopwmanbHoe pacripeneneHne 1 ero 4icioBbie
XapakTepucTuky. ['paduk MIOTHOCTH HOPMAIBHOTO
pacnpeneneHus. BeranciieHne BeposSTHOCTH MONalaHus B
3a7aHHBIA WHTEPBAJ JJIs1 HOPMAIGHON BETHUYHHBI.
[TpaBuiio Tpé€x curm. Jluneitnoe npeodpa3oBanne
HOPMaJIbHOM Cily4aiiHOM BenuuuHbl. KoMno3uuus
HOPMAaJIbHBIX 3aKOHOB PaCIpeeICHHS.

OIIK1, OIIK2

20.

CuctemMst
CIIy4alHbIX
BEJINYNH

MHoromepHsle ciydaiiHble Benu4uuHsl. [loHsaTHEe
JIBYMEPHOM AMCKPETHOM CIy4aliHON BEIMYUHBI U €€
Matpuiia pacnpezeneHusi. CBoiicTBa MaTpHUIlbl
pacnipenenenust. QyHKIUS pacTpeieleHus] MHOTOMEPHOH
CllydailHOM BelNYMHBI U €€ cBolcTBa. [InoTHOCTH
pacIpeesIeHUs] CUCTEMBI CIIy4alHbIX BEJIMYUH U €€
CBOWCTBA. 3aKOHBI pacIpeAeICHHs OTACTbHBIX BEINUHH,
BXO/ISIIIIUX B CUCTEMY. Y CIIOBHBIE INIOTHOCTU
pacnpenenenus. HezaBucrumble U 3aBUCUMBbIE CITydalHbIE
BeNMM4nHBL. Teopema o GyHKINH pacipeesieHHs] CHCTEMBI
HE3aBUCUMBIX CIIy4YaWHBIX BEJIMYHH. Y CJIOBHBIE 3aKOHBI
pacrpenenenus. TeopeMa o INIOTHOCTH paclpeAeIeHUs
CHCTEMbI HC3aBUCHUMBIX CHy‘I&ﬁHBIX BCJIMYMH. q)yHKI_H/ISI
HECKOJIbKUX CIy4allHbIX apryMeHTOB. MaTeMaTH4ecKkoe
oxuaHre GpyHKIUKM HECKOJIBKUX CIIydaiiHbIX apryMEHTOB.
XapaKTEpUCTUKH CBSI3U JABYX CIyYalHBIX BEJIMUYUH.
Koapwuarnust n koaddunment koppessinun. Heooxoanmoe
YCIIOBHE HE3aBUCHMOCTH CITy4alHbIX BenudnH. CBoMcTBa
ko3 ¢unnenrta koppensiuuu. [loHsiTHE perpeccu.

OIIK1, OIIK2

21.

[Ipenensuble
TEOPEMBI
TeOpUun
BEPOATHOCTEH.

CX0IMMOCTH Ha MHOKECTBE CITyYaliHbIX BEJTUUMH.
CX0IMMOCTH 10 BEPOATHOCTH.

[IpenempHBIE TEOPEMBI TEOPHU BEPOSTHOCTEH.
Hepagencto UeObimera. [ToHATHE CXOIMMOCTH IO
BeposiTHOCTH. TeopeMsl bepuymuu u [lyaccona.
IlenTpasibHas npeneabHas Teopema.

OIIK1, OIIK2

22.

JJIeMEHTBI
MaTeMaTHyec-
KOH
CTAaTUCTHUKU.

OCHOBHBIE 33/1a491 MaTeMaTHYECKOH CTaTUCTHKY. [loHsTHE
BBIOOPKH. UHCIIOBBIE XapaKTEPUCTUKH BBIOOPKH.
[pocteiimme cocoO6s 00pabOTKH BEIOOPKHL.
Craructudeckast QyHKIHS pacipeesieHusl.
OMmnupryeckast QyHKIHUS paclpeielICHHS.

OIIK1, OIIK2

23.

Oo6paboTtka

OIIBITOB.

Bribopounsie mapameTpsl pacupenenenus. [lonstue
OLIGHKH YHCIIOBOTO Mapamerpa. TpeboBaHus K OL[CHKE.
OreHKa MaTEMaTHIECKOTO OXKUIAHUS U IICIICPCHH.
[MonsiTe o noBepuTENnbHOM MHTEpBaNe. PacnipeneneHue
CrprozieHTa. (-KBagpar pacupenenenue. [lonstue o
CTaTHCTHYECKOH mpoBepke rumore3. Kpurepuu cormacusi.

OIIK1, OIIK2
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5.3. Paznenbl AUCHMILIMHBI M MEKIUCUMILIMHAPHbIE CBA3M ¢ 00ecrieduBalOIUMH (MPeAbLIy IIMMHU)
U o0ecnieunBaeMbIMH (IOCJIeTYOIIMMH) TN CHUIITHHAMMA

Ne HaumenoBanue Ne Ne paznenoB TaHHOH TUCHHATUTHHBL U3 Ta0I.5.1, A1 KOTOPHIX HEOOX0AUMO
/o obecrieunBaeMbIX n3ydeHue oOecreunBaromuX (MpeAbIIyINX) U 00ecIeYnBaeMbIX
(mocexyromux) (mocneayroIMX) JUCHUILIMH
JUCLIUAILIINH 1|12|3|4|5/6|7|8|9|1 (1|12 |13 (1|15 |1|1|18 1|20 |2]| 22 | 23
1 4 6|7 9 1
1. | ®usnuka e I N o T T O 2 O I B o N A N S S
2. | Meroasl e T o S S S B S
MaTeMaTH4ecKOn
¢bu3nkn
3. | Hudposas o6pabotka | +| + | +| + |+ [ +| + | +|+| + | +| + | + |+ + | +|+| + |+ + | +]| + | +
CHUI'HAJIOB
4. | YpaBHeHus o N 0 S S 5 I S S N 0 A I I S
ONTO(HU3NKI
5. | Yuebno- o A 0 0 L T 5 O T B 0 A I I S I
HCCIIeI0BaTEIbCKast
pabota
6. | Hayuno- e o I R 0 A S S 5 I O 0 S S N 3 A I I
HCCIIeI0BATEIbCKAs
pabota
7. | Teopernueckue + + |+ +H]+ e T O I O I B I B A O I
OCHOBBI
DJIEKTPOTEXHUKU
8. | KeanroBast Mmexanuka | +| +| +|+| +| +| +| + AN S
9. | HanoanekTpoHuka AR A I I N I N I R R N A
10. | TBepmorenbHas Sl S S R 0 N I S A O N B I B S B
IEKTPOHUKA
11. | HenuneitHast ontuka |||+ |+ + e T a0 N S S I R I O S A S B B
12. | PacmpocrpaneHue Sl S S S I O I 0 O O N I I S
JIa3epHBIX ITYYKOB
13. | MukpoBoiHOBas e I B o I I I I I R A O I O B S =
IEKTPOHUKA
14. | BzanmoneiicTBue + |+ +| +| ]+ |+ + |+ + | + |+
OTITHYECKOTO
W3TYy4ECHHUS C
BEIIIECTBOM
15. | BakyymHas u | ]| ]+ + ||+ |+ | ]+ |+ + | +
TUIa3MeHHAas
IEKTPOHUKA
16. | KpanrtoBas u ||+ + + o+ + |+ |+ ol I T o o S B R
OIITHYCCKas
IEKTPOHUKA
17. | ®usuka +| + +|+| + + + + +l+] + [+ + |+ + | +
KOHJICHCUPOBAaHHOTO
COCTOSIHUS
18. | BoJiokoHHas onTuka 4| | |+ ]+ + |+ + |+ |+ + |+ + | +] + | +
19. | UnrerpanpHas ontuka | +| +| +| +| +| +| +| + + [+ + | + |+ + |+ + |+ + | +

5.4. CoorBeTcTBHE KOMIIETEHUMH, (D)OPMHUPYEMbIX PU U3YyYEeHUU JUCUMILUIUHBI, U BU/JI0B 3aHATHI

Ilepeuens Buapl 3ansaTuii DopmMBbl KOHTPOJIS
KOMITCTCHIIMH J JIa6 IIp. KP/KII CPC
OIIK1 + + +  OrTBeT Ha MpaKTHUECKOM 3aHATHH. IIpoBepka KOHCIIEKTa.
Kommoxsuym. KonTposbHas padoTta. Dx3aMeH.
OIIK2 + + +  OTBeT Ha IPaKTUIECKOM 3aHATHH. [I[poBepka KOHCIIEKTA.
Komnoksuym. KonTposbpHas pabota. DK3aMeH.

JI — nexuus, [Ip — npakTuyeckue u ceMUHapckue 3anartus, Jlab — nabopatopusie padotsl, KP/KII —
KypcoBas pabora/mpoekt, CPC — camocTosTensHas paboTa CTyIeHTa

1n
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6. Metoanl u GopMbI OPraHu3annu o0yueHust

TexH0J0TMH MHTEPAKTHBHOI0 00y4eHUs1 NP Pa3HbIX (hopMax 3aHATHH B Yacax
[IpakTuueckue
@opwmsl | Jlexuu P TpeHunr CPC
| cemunapckue Bcero
MeTtoabt u (Jac) Mactep-knacc (4ac) | (4ac)
3aHsaTHs (Jac)
[Ipe3eHTanuy ¢ UCIIONF30BaHUEM  Pa3TaTOYHBIX
MaTepHasoB, Clail0B, MyIbTUMEIUNHON 112 60 172
TIPE3CHTAINH
Pa6ora B koMaH1e 6 6
Pemenue cutyallnoHHBIX 3a7a4 6 6
CocraBiieHHE HHTEIUIEKT-KapT 20 20
HUccrenoBaTenbCKuil METOT 14 14
BricTymieHre B posid 00yJaronero 6 6
WTOro MHTEPAKTUBHBIX 3aHATHM 112 112 224

7. JIabopaToOpHBbIH NPAKTUKYM HE IPETYCMOTPEHO

8. IpakTHYeckue 3aHATHS (CEMUHAPHI)

Ne

n/n

Ne paznena
IUCLMIUINHEI U3

Tabi. 5.1

TemaTnka npakTHIECKUX 3aHATHH (CEMHHApPOB)

Tpyno-
€MKOCTh
(uac.)

Komnerennnu OK,
IIK

Ceme

crp 1

1.

1.

Matpuus! u nerictBus Haa HuMu. Onpegenurtenu. CBoiicTBa U
BbruucieHne. OOparHas MaTpuiia. PereHne MaTpU4HbIX
ypaBHeHHNA. CHCTEMBI TMHEHHBIX alreOpandecKux
ypaBHeHui. Meron Kpamepa. Meron 'aycca.

Pewrenue Heonpenen€HHBIX CUCTEM JIMHENHBIX YPaBHEHUIM.
Pemenne o JTHOPOAHBIX CHCTEM.

10

OIIK1, OIIK2

JIuneitnbie npocTpaHcTBa. JINHEHHO 3aBUCUMBIE U IMHEIHO
HE3aBUCUMbIC CUCTEMbI BEKTOPOB. Panr MaTpulbl.

[Monsatue 6azuca. @opMyITsl Iepexoaa OT OTHOTO Oaznca K
apyromy. OpToroHajibHbIE 1 OPTOHOPMHPOBaHHEIE 0a3HCHI.
Hopwma BexTopa. I[Ipouenypa opToroHanu3anuu.

JluneiiHple onepanuy HaJ BeKTopaMu. CKalspHOE, BEKTOPHOE
1 CMCITAaHHOEC IMTPOU3BCIACHUA, UX TPUMCHCHHE.

Jluneitneiii onepatop. [JdeiicTBUs HaJ TMHEHHBIMHU
oneparopamu. CoOOCTBEHHBIC YHCIIAa U COOCTBEHHBIC BEKTOPHI
JIMHEWHOTO ornepaTopa. TeH30pkl U ONepalii HaJl HUIMU.

OIIK1, OIIK2

[Ipsamas Ha maockoctu. [Inockocts. [IpsMas n TIOCKOCTH B
npocrpaHctse. [lospHas cucrema KOOpIUHAT.
IloBepXHOCTH.

OIIK1, OIIK2

[Ipenen nocnenoBarensHocTh. [Ipenen ¢pynxunu. Packpeitue
HeolpeieNIieHHOCTe!H. 3ameuaTenbHble peenbl. CpaBHEHUE
6eckoHeuHO ManbiX. [ aBHast 9acts. HermpepsIBHOCTB
¢ynkimn. Knaccudukanust Touek paspoiBa.

14

OIIK1, OIIK2

IMpoussonnas. Texuuka TU(PpPEPSHIIUPOBAHUS.
[IpownsBoaHas crnoxHOH QyHKIHH. MeTon
aorapupmuyeckoro qudhepeHIupoBaHusl.
HuddepennnpoBanue GyHKINH, 3aJaHHBIX HESBHO,
napamerpudecky. IIpousBoaubie u qudhepeHnnams
BBICIINX TIOPsiAKOB. Dopmyrna Jleitoauma. dopmyna
Teiinopa. [Ipasuno Jlonurans.

OIIK1, OIIK2

YactHble Tpou3BoHbIe U AuddepeHnnan GyHKIuu
HECKOJIbKUX TIEPEMEHHBIX. [IpHII0kKEeHHEe YaCTHBIX
MIPOM3BOAHBIX (TPAMEHT, IIPOU3BOIHAS 110 HAIPABICHUIO,
ypaBHEHHE KacaTeIbHOMN IIIOCKOCTH).

OIIK1, OIIK2

Anrebpandeckasi, TPUTOHOMETpUYECKas M MoKa3aTelbHas
(opmer 3amucu. Onepanuy HaJl KOMIUIGKCHBIMA YHCIIAMH.
dopmyna Myaspa. M3BieueHne KOpHs.

OIIK1, OIIK2
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HenocpenctBennoe nunrerpupoBanue. [logsenenre moja 3Hak
midepennuana. 3ameHa nepeMeHHoi. Meron
HHTETPUPOBaHUE 10 YacTsAM. MIHTerpupoBaHue
panmoHansHBIX Apobeil. MaTerpnpoBanne
uppauuoHanbHocreil. Teopema UeObimesa. HTerpupoBanue
(yHKIMH, pallnOHATBHBIX OTHOCHTEIHHO
TPUTOHOMETPUYECKUX (PYHKIUH.

10

OIIK1, OIIK2

Cemectp 2

Onpenenennsiii nuaTerpan. @opmyna Herorona - JleiiOHuna.
HnuTerpupoBanue 1o 4acTsM, 3aMEHa IEPEMEHHON B
ONpeAeIeHHOM UHTerpane. IIpunokeHus onpeneneHHoro
nHTerpana. HecoOCTBEHHBIE HHTETPAIIBI TIEPBOTO U BTOPOTO
ponoB. Beruncnenue. Teopemsl cpaBHeHHs. AGCOTIOTHAS
CXOJIMMOCTB.

OIIK1, OIIK2

10.

IBoiinoit  wmHTerpan. Ompenenenue. Breruncnenune B
JEKapTOBBIX  KOOpIHMHATAaX. H3meHnenne  mopsaxa
HHTETPUPOBAHUS. Ilepexon B HOJISIPHYIO  CHUCTEMY
KoopauHaT. M3MeHeHue nopsaka UHTerpupoBanus. TpoitHOH
uHTerpan. OmpeneneHue. BrluncieHne B A€KapTOBBIX
KoopauHaTax. Ilepexon B HMIMHAPUYECKYIO U CHEPUUECKYIO
cucreMy KkoopauHar. IlpunoskeHue KpaTHBIX MHTETpajioB K
PELICHUI0  TeOMEeTPHYeCKUX W (U3UUECKHX  3a/ad.
Beruncrnenue kprBOJIMHEIHOTO MHTErpaa Mo JJIMHE TyTH, [0
koopauHaTaM. @opmyna I'puna. IIpuMeHeHHEe K pelIeHHIO
TEOMETPUYECKNX M (U3MUECKUX 3agad. I[loBepXHOCTHBIE
HUHTErpajbl MEpPBOIO M BTOPOrO THUIIOB, UX BBIYHCIICHHE.
[Ipumenenne. @opmynsr Crtokca u  OcTporpanckoro.
Brruncnenne notoka BEKTOPHOIO MOJIS Y€pe3 MOBEPXHOCTH.
JuBeprenius BeKTOpHOrO monsd. Llupkymamus BEKTOPHOTO
moist. Pabotra BEKTOpHOTO TMONIS BHONB KpuBOW. Potop
BEKTOpPHOTO nojsi. OThICKaHNE NMOTEHIHAaa MOoJIs.

18

OIIK1, OIIK2

11.

10.

YpaBHEHMS IEPBOTO NOPsAKA. YPaBHEHUS C
Ppa3iensomUMuCs ITepeMeHHBIMI. OTHOPOIHBIC yPaBHEHHUS.
JIuneitHbie ypaBHeHusa. Meron Bapuauuu. Meron beprysu.
VYpaBHenue bepuymnu. YpaBHEeHUE B IOIHBIX
mddepennmanax. YpaBHEHUs BBICHIMX MOPSIIKOB,
JIOMYCKAIOLIUE IOHWKEHUE Nopsika. JInHelHas
3aBucuMocTh QyHkiuid. JIuneitnbie auddepenuanbpabe
ypaBHeHHs. OTHOPOIHBIE TUHEHHBIC YPaBHEHUS C
MIOCTOSTHHBIMU Ko durmenTamu. JInHeliHbIe HEOTHOPOAHBIE
ypaBHeHHsa. Metoj Bapuanuu. HaxoxxieHre 4acTHOTO
pelleHus IMHEHHOTO YPaBHEHUS C MOCTOSIHHBIMH

ko3 unKeHTaMu U crienrabHOM paBoi yacTeio. CHCTEMBI
JTUHEWHBIX ypaBHeHHNA. CBeIeHNE K OJHOMY YPaBHEHHIO.
CucteMsl IByX TUHEWHBIX YPAaBHEHUN C OCTOSHHBIMU

k03¢ durmentamu. HeotHOpogHBIE CHCTEMBI .

14

OIIK1, OIIK2

12.

11.

OyHKIMM  KOMIUIEKCHOTO  II€PEMEHHOr0.  Bbrumcnenue
norapudma KOMIIJIEKCHOTO qucia. Bo3ssenenue
KOMIIEKCHOTO ~ 4YuClla B KOMIUIEKCHYIO  CTEICHb.
I'mnepbonmaeckue ¢byHKIHN. I'eomerpuueckne
HHTEpIpETallud YCJIOBHM Ha KOMIUIEKCHON IUIOCKOCTH.
ITpousBoxaHas (YHKIIMM  KOMIUIEKCHOTO — TIEPEMEHHOTO.
VYcenoBuss  Komn-Pumana.  Ananutuueckas — QyHKIMSAL
l'eomerpuueckuil cMmbici Npou3BOoAHON. BoccranoBneHue
PEryIspHON (YHKIIMY MO OJTHOW M3 M3BECTHBIX YacTeH.
Wuterpan oT GYHKIUM KOMIUIEKCHOTO IEPEMEHHOTO.
Teopema Konm. MaTerpansnas ¢popmyna Komm.

OIIK1, OIIK2

13.

12.

UYucnossle psapl. [IpuzHaku abCOIIOTHON CXOAUMOCTH.
[pusnak Jleit6anna. @ynkunoHamsHeIe psAabl. O6IacTh
cxomumoctu. Ps Tetinopa. Psanx Jlopana. OcoOblie ToUKH, HX
knaccudukanus. Beruncnenve BorueroB. [Ipumenenne
BBIYETOB K BBIUUCIECHUIO HHTETPAJIOB.

16

OIIK1, OIIK2

14.

13

Pasnoxxenue B pan CDpre 110 KOCMHYCaM U CUHYCAaM.

OIIK1, OIIK2

12
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KomrutexcHas ¢opma TpuroHoMerpudeckoro pana dypoe.
Wnrerpan @ypoe. [Ipeodpazosanue Dypbe
15. 14. IIpeob6pazopanue Jlamnaca. [TpuMeHeHNE ONIEPAITHOHHOTO 6 OIIK1, OIIK2
MeETOoJa.
Cemectp 3
16. 15 OnemenTs KoMOMHaTOpuKHU. Kitaccuueckoe omnpenencHue
BEpOSITHOCTHU. Pa3iuuHblie onpeesieHne BEpOSITHOCTH. OIIK1, OIIK2
17. 15, 16 HeiictBus Han coObITHaMu. CIOKEHUE M YMHOKCHHE OIIK1, OIIK2
BEPOSITHOCTEH. 3aBUCUMBIC U HE3aBUCUMBIE COOBITHS.
OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH.
18. 16 dopmyina nonHol BepositHoctu. Dopmyna baiieca. OIIK1, OIIK2
19. 17 TlocnenoBaTeIbHOCTh HE3aBUCHUMBIX OIIBITOB. OIIK1, OIIK2
20. 15-17 KonrponbsHas paboTa no teme «JleficTBUS Hag COOBITHUSIMH. OIIK1, OIIK2
OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEN
21. 18 Psn pacnpenenenus, QyHKIHS pactipeiefieHHs U INIOTHOCTD OIIK1, OIIK2
pacupelieieHus OAHOMEPHOM CIIydalHOM BEJIMYMHBI.
22. 18 UncnoBele XapaKTePUCTUKHU CITyJalHBIX BETUIHH: OIIK1, OIIK2
MaTeMaTH4ecKoe 0KUAaHHe, TUCIIEPCHs U
CpeIHEKBaPaTUIECKOE OTKIOHEHUE, MOMCEHTBI,
KOX(pPHUIIEHT aCHMMETPHH, KOI(D(DUIHEHT CKOMIEHHOCTH.
23. 18 KonTponsHast pabota o Teme «CiyqaiiHbIe BETHYHHEI U UX OIIK1, OIIK2
YHCIIOBBIE XapAKTEPUCTUKIDY
24, 19 Buns! pacnpeneneHuii: paBHOMEpHOE, HOPMAaJBHOE, OIIK1, OIIK2
MOKa3aTeJIbHOE.
25. 19 Xapaxrepuctryeckas Gynkuusi. KymynsatHas QyHKIusL. OIIK1, OIIK2
26. 20 DyHKIUS pacpeeNeHus U MIOTHOCTh paclpeaeeH s OIIK1, OIIK2
MHOTOMEPHOH CIIy4ailHOM BEJIMYUHBI U €€ XapaAKTEPUCTUKH.
27. 20. YcnoBHBIE MIIIOTHOCTH pacnpeneiienns. JIMHuM perpeccuy. OIIK1, OIIK2
KoadpdummenT xoppensann.
28. 20. KonrponbHas paboTa o teme «MHOTrOMepHbIe CiTydaiiHbIe OIIK1, OIIK2
BEJIMYMHBI M UX YUCIIOBBIEC XapaKTEPUCTHKI)
29. 21. 3akon Gousbinux uncen. HepaBeHctBo MapkoBa. HepaBeHcTBO OIIK1, OIIK2
Yeobimena. Teopema YeoObimesa. Teopema bepnysm.
Teopema Ilyaccona.
30. 22-23 I'ucrorpaMma u noJMroH. OMnupuyeckast GyHKIUs OIIK1, OIIK2
pactpeneneHus. BeIO0opouHbIe MaTeMaTHIECKOE OXKHUIaHNUE,
JMCIIEpCHs M CPeHEKBapaTHYecKoe OTKIOHeHue. [IpoBepka
1o kpurepuro [TnpcoHa runoTe3s 0 HOPMAITbHOM
pactpenenenun. [loctpoeHue JOBEpUTEIBHBIX HHTEPBAIOB.
31. 15 -20. WTorosast KOHTpoJIbHAS paboTa 10 Kypcy OIIK1, OIIK2
32. 15-23. KotokBuym OIIK1, OIIK2
9. CamocrosiTesibHasi padoTa
Ne Ne paznena TemaTtuka caMOCTOSITEIbHOM pabOThI Tpyno- Komne- KoHTposs BEINOTHEHUS
/1 MCLUITIA (0oemanuzayus) €MKOCTh TEHINHA paboTHI (Onpoc, Tecr,
HBI 13 (uac.) OK, IIK JIOM.3a/TaHHE, H T.T)
Tabm. 5.1
Cemectp 1
1. 1 W3ydeHne TeopeTHYECKOr0 MaTepuaa, 16 OIIK1, Omnpoc Ha IPaKTHIECKIX
MOATOTOBKA K MPAKTUYCCKUM 3aHATHUSM. OIIK2 3aHaTusX. KoHTponbHas
Pewrenue 3agay, NoAroTOBKa K KOHTPOJIBHOM paboTa. KomnokBuym.
pabote. Tembr: MaTpuipl u ASHCTBUS HAX
Humu. Onpenenutensd nopsaka N. O6patHas
Marpuia. Pemenne MaTpuYHbIX ypaBHEHHH.
CucTeMbl THHEHHBIX adredpanyecKux
YpaBHEHHH.
2. 2 CamocrositenbHoe u3ydenue tem: Jlnneitnoie 18 OIIK1, Omnpoc Ha
MpOCTpaHCTBa. ApUMeTHIeCKne OIIK2 NIPAaKTUYECKUX 3aHATUAX.
IpocTpaHcTBa. EBKIIMIOBEI JINHENHBIE KonrpoubHas padora.
pocTpaHcTBa. Anredpa reOMeTpUIECKIX Konnoksuym.
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BeKTOpOB. CKaISIpHOE, BEKTOPHOE, CMEIIAHHOE
npousBeAeHust. Tensopsl. [eiicTBust Hax
TeH30pamu. V3yueHne TeopeTHIecKkoro
MaTeprana, MoAroTOBKA K MPaKTHIECKUM
3aHATUAM. Tembl: Panr matpuiel. @opmyist
nepexoa OT OJHOTO Oasnca K APYromy.
JIuHelHBIN onepaTop U ero MaTpulia.
CoOcTBeHHBIE UncIa U COOCTBEHHBIE BEKTOPHI
JUHEWHOro oneparopa. Penienue 3anad mo Bcem
TeMaM, MOJIrOTOBKA K KOHTPOJIBHOI padoTe.

CamocrostensHoe nu3ydeHue TeM: Kpusbie
BTOpOTO nopsiaxa. IlpuBenenne ypaBHeHHS
KpPUBOW BTOPOTO MOPSIIKA K KAHOHUYECKOMY
Buny. M3ydeHue TeopeTudeckoro Marepuaila,
MOArOTOBKA K MPAKTUYECKUM 3aHSATHSIM.
Pemenne 3ama4, HoAroToBKa K KOHTPOJIBHON
pabote. Temsr: [Ipsmast TMHUS HA TUIOCKOCTH.
ITnockocts. [Ipsimast B mpocTpaHCTBeE.
IlonsipHas cucrema koopauHat. [loBepXHOCTH.

16

OIIK1,
OIIK2

Onpoc Ha MPaKTHYECKUX
3aHATHAX. KoHTposIbHAS
pabora. Kommoksuym.

CamocrosTensHOe H3ydeHHe TeM: MHOXecTBa.
Omepann  HaJl  MHOXXECTBAMH. | paHHIIBI
YHCIIOBBIX MHOXECTB. Monynb
JNEHCTBUTENIBHOTO ~ YHCIa.  JJIeMEeHTapHbIe
¢yHKIIMH, UX cBOMcTBa U Trpaduku. OCHOBHBIE
cBoiictBa (QyHkumu. CroxHas M oOparHas
¢bynkuuu.  YwucieHHble  METOABI  PEIICHHs
YpaBHEHMH: 3a/1a4él OTJEICHUS KOPHEH; MeTox
JANUXOTOMUU. YucieHHsle METOAbl PCUICHUA
3agad 00  MHTEPNOSIIMU  3aBHCHMOCTEH.
Nzyuenue TEOPETHYECKOTO Marepuana,
IIOArOTOBKA K MPAKTUYCCKUM 3aHATHUAM.
Pemenne 3amad, MOATOTOBKAa K KOHTPOJILHOM
pabote. Temsr: IlocrmemoBaTeabHOCT U €€
npenen. Ilpemen ¢ynxnun. HenpepsiBHOCTH
¢ynkumu. Kiaccudukanms Touek paspsbiBa.
IlepBBIif 1 BTOpOH 3amMedareibHbIE MPEIENbl U
uX  cileAcTBUS. beckoHeyHO — Manmble U
6eckoHeyHO 6opIHe QyHKIIUH.

12

OIIK1,
OIIK2

Omnpoc Ha TPaKTUIECKUX
3aHATHAX. KOHTpOIbHAS
pabora.

CamocTosTenbHOe U3ydeHHe TeM:
I'eomeTrpuueckuili M MEXaHHYECKUH CMBICT
npousBoaHOM. Ilpu3Haku  TOCTOSIHCTBA U
MOHOTOHHOCTH ¢byHKIMN. OKCTPEMYyMBI.
Hambonpimee u  HauMeHbIee  3HAYCHHE
¢yHKIMM Ha OTpe3ke. BEIMyKIoCTh BBEpX M
BHM3 Trpaduka ¢yHkuuu. Toukum neperuoa.
ITonHoe nccnenoBanne (HyHKIMN U TIOCTPOCHUE
rpaduxka. W3yueHnne  TEOPETUUECKOTO
MaTepuana, IOArOTOBKA K  IPAKTUYECKUM
3aHATHSAM. PerieHwe 3ajad, MOATOTOBKa K
KOHTpoJipHOM pabore. Tembr [IpousBomHasi.
Meron Jorapu(MIIEcKoTo
i depeHIupoBaHusl. Juddepenunan
¢yakuuu. IIpomsBomguple U muddepeHIraIb
BelcliuX  nopsakoB.  @Popmyna  Teitnopa.
HuddepenumpoBanne mapaMeTpUdecKux U
HesIBHO  3amaHHbIX  QyHkumit.  [IpaBuio
Jlonurans.

12

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATHAX. KOHTpOIbHAS
pabora.

CamocrositennsHOe u3ydeHue Ttem: Ilpemen u
HETPEPHIBHOCTD ¢ynkmun  [IpomsBognas
Marpuiuia u ee ctpoenue. Gopmyna Teilnopa B
MHOTOMEPHOM Cilydae. YCJIOBHBIH BKCTPEMYM.
Haumenbimiee u  HamOouiblliee  3HAYCHHS
GyHKIIH B obmactu. Uzyuenne
TEOPETUYECKOT0 MaTepuasia, TOATOTOBKA K

12

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATUAX. KOHTpONBHAs
pabora.

14
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MpaKkTUYECKUM 3aHATHAM. PemieHue 3amad,
MOJTrOTOBKA K KOHTpPOJIbHOH pabore. TeMsr:
YacTtHbie TIPOU3BOJIHBIE. Tlonubrit
muddepeHnna. [IpownsBoHBIC u
mddepernnan BeICIINX NOPSAKOB. [ 'paaneHt.
IIpousBoanas mo HampasieHuto. KacarenbHast
IUIOCKOCTh ¥ HOpPMaJlb K  IOBEPXHOCTH.
DKCTpEeMyM byHKITUN HECKOJIBKUX
nepeMeHHbIX. HeoOxomumble M JIOCTaTOYHBIE
YCJIOBUSI SKCTPEMyMa.

Wzyuenne TEOPETHUECKOTO MaTepuana,
MOJArOTOBKA K  NPAaKTHYECKUM  3aHATHSM.
Pemenne 3amau. Tema: AunreOpaundeckas,
TPUTOHOMETpUYECKas U MOKa3aTenbHast (HOPMBI
3aIltMCcu. Onepauym HaxQ KOMIIJIICKCHBIMHU
yucinamu. @opmyna Myaspa. H3Bineuenue
KOPHSI.

OIIK1,
OIIK2

Omnpoc Ha MPaKTHYECKIX
3ansaTHsAX. KoHTpOsIbHAS
pabora.

M3yueHne TeopeTndeckoro Marepuana,
MOJArOTOBKA K MPAKTUYECKUM 3aHATHSM.
BrinonHeHne MHAUBUTYaNnbHOTO 3a1aHUsL.
Tembl: HeomnpeneneHHbIN HHTETpaJL.
HenocpencrseHHOE HHTErPUPOBAHUE.
ITonseaenue mox 3Hak quddepeHmnmana.
MeTon HHTErpUPOBAHUS 110 YACTSM. 3aMEHa
IepeMeHHOM. MIHTerpupoBanye NpoCcTenInX
npobeit. aTerpupoBanme pannoHaIbHBIX
(yHKIMHA, MHTETpUpOBaHKe QYHKLINH,
palMOHAIBHBIX OTHOCHTEIBHO
TPUTOHOMETPUYECKHX (DYHKLMIA.
WHTerpupoBanue HEKOTOPBIX
UppalMOHAIBHOCTEMN.

16

OIIKI,
OIIK2

Omnpoc Ha MPaKTHYECKUX
3aHATHSX. 3aluTa
WH/IMBUIyaJILHOTO

3aaHus.

HOJ_'[I‘OTOBKa " cJada 3K3aMCHa

36

OINKI,
OI1K2

OHeHKa Ha 5K3aMCHC

Ceme

cTp 2

10.

CamocrosTensHoe u3ydeHue Tem: CxoauMocTb
B CMBICJIE TJIABHOTO 3HaueHUA. YnCIeHHbIE
METO/Ibl BBIYMCIICHUSI HHTETPAJIOB C 3aJaHHOM
TOYHOCTBIO (METO/IBI IIPSMOYTOJIBHUKOB, METO/T
Tparernuii). M3ydeHne TeopeTnaecKoro
MaTepHaa, MoAroTOBKa K MPaKTUYECKUM
3aHATHAM. Pemenne 3a1a4, MoAroToBKa K
KOHTpPOJIbHOH padoTe. Tembl: OnpeneneHHbIN
nnTerpan. @opmyna Herotrona-JleiOnuna.
3amMeHa IEpEMEHHBIX B OTPE/ICIICHHOM
uHTerpaie. IlpunosxeHus onpeaeaeHHOro
uHTerpana. HecoOcTBEHHBIE HHTETPAIIBI C
OecxoHeuHbIMU Npenenamu. HecoOcTBeHHbIC
HHTErpajbl 0T HEOTPAHNYESHHBIX (YHKIIUH.

16

OINKI,
OITK2

Onpoc Ha MPaKTHUECKUX
3aHATUAX. KOHTpONbHAs
paboTa.

11.

CamocTosiTenbHOe u3ydeHne teM: [IpunoxeHns
KpaTHBIX UHTErpayoB. M3yueHue
TEOPETHYECKOTO MATEPHANa, MOATOTOBKA K
MIPAKTUYECKUM 3aHATUSIM. Pemenue 3anay,
MOJITOTOBKA K KOHTPOJIBHOI pabote. TeMmsl:
JIBOWHOM MHTErpaa B JEKAPTOBBIX U MOJIIPHBIX
KoopauHaTax. TpoilHO! uHTErpai.
Coepuueckas 1 DWINHIPUYECKAs CHCTEMBI
koopauHaT. KpuBoinuHeiiHbIe HHTErpasbl 10
JuiHe nyru. KpuBonauHeHble MHTErpalibl 10
KoopauHaTaM. PaboTa BEKTOPHOTO IOJIs BIOJIB
KkpuBoil. [loTeHabHbIE MOJIS.
IToBepXHOCTHBIE HHTErPaANbI N0 MIOMIAI1
MOBEPXHOCTHU. [I0BEpXHOCTHBIE HHTETPAIIBI 110
koopanHaTaM. II0TOK BEKTOPHOTO MO Yepes
nosepxHocTh. @opmynsl I'puna, CTokca u

20

OIIK1,
OIIK2

Omnpoc Ha IPaKTHIECKIX
3aHsATHsAX. KOHTpOsIbHAS
paborTa.
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OcTporpajackoro.

12.

10.

CaMoCTOSITEeNEHOE H3YUCHUE TEM:
JuddepeHnnanbHbIH TMHEHHBIH o11epaTop.
CBoiicTBa penieHnit 0JHOPOHOTO JTHHEHHOTO
1 depeHInaIbHOTO YpaBHEHHSI.

Jlokasatk, 4TO MHOKECTBO BCEX PELICHUN
JMHEHHOTO 0JHOPOIHOTO MU dhepeHInaITLHOTO
ypaBHEeHHs 00pa3yeT n-MepHOe JIMHEHHOe
MIPOCTPAHCTBO. JINHEHHO 3aBUCUMBIE U JINHEHHO
He3aBHCUMBIE cicTeMbl QyHKIMNA. [Ipumeps.
Omnpenenmrens BpoHckoro.

Teopema o0 MMHEWHOH 3aBUCUMOCTH (DYHKIIHH.
Teopema 00 yCIOBUIX THHEHHON
HE3aBHCUMOCTH PEIICHUI JIMHEHHOTO
oaHOPOIHOTO AU HepeHIINaTBLHOTO YPABHEHHUS.
Yucnennple MeTopl perienus 3anaun Komu
JU1s1 OOBIKHOBEHHOTO T depeHnansHOro
ypaBHEHUs. M3ydeHHe TeOpeTHIECKOro
Marepuaa, IoroToBKa K MPaKTHIECKUM
3aHgaTusaM. Pemenue 3aga4d u3
WHIUBHUIyaJIbHOTO 3aaHusl. TeMBbl:
JuddepeHumanbHbie ypaBHEHHS IEPBOTO
MOpsiIKa. YPaBHEHUS BBICIINX TTOPAIKOB,
JIOITyCKAIOIIe MOHWKEHHE TTOPSIKA.
JIuneiinsie auddepeHIaabHbIe YpaBHECHHS
nopsaka N. CUCTEMbI IMHEHHBIX
JuddepeHInaTbHBIX YPaBHEHUH.

22

OIIK1,
OIIK2

Omnpoc Ha TPaKTUIECKUX
3aHATHUSAX. 3alluTa
WMHIUBHUyaIbHOTO
3aaHMs.

13.

11.

CamocTosiTensHoe n3ydeHUe TeM:
[TocnenoBaresbHOCTh  KOMIUIEKCHBIX — YHCEI.
Jluneltnpie oTOOpaXkeHUs. YpaBHeHHE oOpasa
KPHBOIA. CamocrosiTensHOE n3ydeHue
TEOPETUUECKOr0 MaTepuayia, MOATOTOBKA K
MPAaKTHYECKUM  3aHATHSIM. PemieHue 3azad,
MOJI'OTOBKA K KOHTPOJIbHOW padote. Tema:
OCHOBHEIE JIIeMEHTaPHBIE (hyHKIAN
KOMIIJIEKCHOTO TIEPEMEHHOTO.
Huddepenunpyemoie GyHKIINH.
Anamutnaeckue  ¢yHKuma.  WHTErpanm ot
(YHKIIMH KOMIUIEKCHOTO TIEPEMEHHOT0.

18

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATUAX. KOHTpONbHAs
pabora.

14.

12.

CamocTosTeIbHOE U3YICHHUE TEM:
OyHKIIMOHANBHBIC PSIIBL. PaBHOMEpHAs
CXOAUMOCTD (DYHKIIHOHATBHBIX PAIOB.
CBoiicTBa paBHOMEPHO CXOSIIAXCS
(GYHKIIMOHATBHBIX PAI0B. 3yucHue
TEOPETHYECKOTO MaTepraia, HOAroOTOBKa K
MIPaKTUYECKUM 3aHATUSAM. Pemienue 3anauy,
MOATOTOBKA K KOHTPOJLHOU paboTe. TeMbr:
Uucnoseie psabl. DyHKIMOHANBHBIE PSAABL. Psijg
Telinopa. Pan Jlopana. Ilpumenenue
CTETIeHHBIX psIoB. Hynmn aHanuTHdeckoi
¢ynxumu. OcoOble TOYKH, UX KiacCH(pUKaIys.
Brrunciienue BeraeroB. I[IppuMeHeHNE BEIYETOB K
BBIYMCIICHUIO HHTETPAJIOB.

20

OIIK1,
OIIK2

Onpoc Ha TPaKTHIECKUX
3aHATHAX. KOHTpOoJbHAs
pabora.

15.

13.

CamocrositenbHOe n3yueHue Tem: lloHsarue
THUIIEOEPTOBA IPOCTpaHCTBA. Pasioxenue B psia
IO OPTOTOHANBEHBIM (hyHKIUSAM. Psim Dypre.
[onsTHE O CXOIUMOCTH B CpPEAHEM U
CpeIHEKBAIPaTUHYHOM. DKCTpEMAIbHOE
CBOMCTBO 0Tpe3koB psiga Dypoe.
CamocTosITenbHOE U3YUCHHE TEOPETHIECKOTO
Marepuana, MoAroTOBKa K MPaKTHUECKUM
3angaTusaM. Pemenue 3agau. Temel: PaszimoskeHue
B psn Dypbe o KocUHycaM U CHHYCaM.
Kommekcnas popma psima @ypre. UnTerpan

18

OIIK1,
OIIK2

Ompoc Ha
MPaKTHYECKUX 3aHSITHUSIX.

1A
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dypre. [IpeobpazoBanne Dypre.

16.

14.

CamocrosTensHoe nu3ydenue teMm: MHTerpan
Mroamens. CeneHue 3agaunl K 3a1ade ¢
HYJIEBBIMU HAa4aJIbHBIMH yCIOBHAMU. Pemenne
MHTErpajbHBIX ypaBHEeHHH Bosbreppa ¢ sapamu
CIEeHaTBHOTO BHJIa. Perenne HeKOTOphIX
3a7a4 MaTeMaTH4ecKol (HU3MKH.

N3yueHne TeopeTnyeckoro Marepuana,
MOJTOTOBKA K MPAKTUIECKUM 3aHITHSAM.
Pemenue 3a1a4, moAr0TOBKA K KOHTPOJIBHON
pabote. Tembr: UnTerpanpabie
npeoOpazoBanust. [IpeobpazoBanus Oypse.
[Ipeo6pazoBanue Jlamnaca. [Ipunoxenws
OTIEPAIIOHHOTO HCUHCIICHHSI.

18

OIIK1,
OIIK2

Ormpoc Ha IPAKTHYECKUX
3aHsTHsAX. KOHTpOJIbHAS
paborTa.

17.

8-14.

HOJ.'[I‘OTOBK& H cJada 3K3aMCHa

36

OIK],
OIIK2

OHGHK& Ha 5K3aMCHC

Cemectp 3

18.

15

V3y4eHne JeKIIMOHHOTO MaTepHana.
[ToxroroBka K NpaKTHYECKOMY 3aHSTHIO.
CaMOCTOSITENbHO: DIIeMEHThl KOMOUHATOPUKH.
AKCHOMATHYECKOE OTIPEICIICHHIE BEPOSITHOCTH.

OIIK1,
OIIK2

Ompoc Ha TPAKTHIECKOM
3ansTHu. KoHTpobHas
paboTta. KoyokBuym.

19.

16

W3y4yeHne 1eKINOHHOTO MaTepHana.
IToaroroBka K MpakTUYECKOMY 3aHATHIO.
BbeInosHeHNE TEKYIETO JOMAITHETO 3aaHMsL.

OIIK1,
OIIK2

Omnpoc Ha IPaKTHIECKOM
3ansTHU. KoHTpOosIbHAS
paboTta. KomrokBuym.

20.

17

NzydeHue NeKIIMOHHOTO MaTepuara.
[ToaroToBKa K MPaKTHYECKOMY 3aHSITHIO.
BrinonHeHre TeKyero JOMauHero 3a1anus.
IToaroroBka kK KOHTPOJBHOH pabote. CaM-HO:
IToTok cOOBITHIA. DIEMEHTHI TCOPUH MACCOBOTO
00CITy)KUBaHUS.

OIIK1,
OIIK2

Onpoc Ha MPaKTUYECKOM
3ansTid. KoHTponbHas
paboTa. KoytokBuym.

21.

18

W3ydeHne IEKIMOHHOTO MaTepuaa.
[ToxroroBka K NpakTHYECKOMY 3aHSTHIO.
BrinosHeHne TeKyIero JOMaIlHero 3aJaHus.
Cam-H0: OyHKIHSA OHOTO CIIY4aifHOTO
aprymeHTa. Maremarudyeckoe 0xujIaHue
(hYHKLIMU OJTHOTO CITY4afHOTO apryMEHTOB.

OIK1,
OI1K2

Onpoc Ha NPaKTUYECKOM
3a"saTuu. KonTponbHas
pabora. KoyutokBuym.

22.

19

H3ydeHue NEKIUOHHOIO MaTepuaa.
IMoxroroBka K NpakTUYECKOMY 3aHSTHIO.
BrInonHeHue Tekymero JOMamiHero 3a1aHusl.
Cawm-no: JIuneiiHoe mpeoOpa3oBaHue
HOpPMAaJIbHOU CITy4alHOM BeIUYUHEI.
Komno3uius HopMaibHBIX 3aKOHOB
pacnpeseNeHusl.

OIK1,
OITK2

Onpoc Ha NPaKTUYECKOM
3a"saTu. KoHTponbHas
pabora. KomutokBuym.

23.

20

H3ydenne NeKIIMOHHOTO MaTepHaa.
IToaroroBka K MpakTUYECKOMY 3aHATHIO.
BeInonHeHne TEKyIEero TOMalIHero 3aJaHusl.
Cam-HO: MHOTOMEpHBIE ClTydyaliHbIE BETUYHHBI.
@D yHKIMS HECKOJIBKUX CIIy4alHbIX apI'yMEHTOB.
Maremarnaeckoe okuaHue QyHKIUH
HECKOJIbKUX CIIy4alHBIX apryMeHToB. [lonsTue
perpeccun. Kpussle perpeccuu.

10

OIIK1,
OIIK2

Omnpoc Ha IPaKTHIECKOM
3ansTHU. KoHTposbHas
pabota. Komnoksuym.

24,

21

W3yueHne NeKIMOHHOTO MaTeprana.
[ToxroroBka K NpaKTHYECKOMY 3aHSTHIO.
BeInosHeHne TeKyIero JOMaIlHero 3aJaHus.
Cam-Ho: CX0IMMOCTH Ha MHOKECTBE
ciydaiiHbIX BeauuuH. CX0aUMMOCTb MO
BEPOSITHOCTH. HepasenctBo MapkoBa.
HepasenctBo YeOsieBa. Teopema YeObliena.
Teopema bepnymnnu. Teopema Ilyaccona.

OIK1,
OITK2

Onpoc Ha MPAKTUYECKOM
3ansTun. KoHTposbHas
pabora. KoyutokBuym.

25.

22

M3y4yeHne JeKIMOHHOTO MaTepHana.

OIIK1,

Omnpoc Ha MPaAKTHIECKOM
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INoaroroBka K NPakKTUYIECKOMY 3aHSTHUIO.
BeinosHeHHE TEKYIEro JOMAIIHEro 3aJaHusl.
Cam-Ho: Ilonstue BeiGopku. Ilpocreifmme
croco0b1 00paboTku BEIOOpKH. CTaTHCTHYECKAS
(byHKIMS pacrpeeseHns. DMIUpHIecKas
(YHKINS pacTpe/ieeHusI.

OIIK2 3aHATHH.

26. 23 W3yueHune JeKIMOHHOI0 MaTepuaa.
[MoaroToBKa K MPAaKTUIECKOMY 3aHATHIO.
BrlnonHeHre TEKYIEro JOMaITHETo 3a/1aHusl.
Cam-=o: IlocTpoeHne TOBEpUTETHHOTO
I/IHTepBaﬂa JJIS1 OICHKHU MaTEMAaTU4YCCKOTO
oxxuganud. [ToHsITHE 0 CTaTUCTUYECKON
MPOBEPKE TUIOTE3. B3anMocBs3b GU3HKH,
MaTEMAaTUKH U IPOrpaMMHPOBaHUS B
00paboTke ombITOB: «CriiakuBaHUE
BKCHepMMeHTaﬂbeIX SaBMCMMOCTeﬁ 110 MeTO[ly
HAUMEHBIIIX KBAIPATOB)

10 OIIK1, Omnpoc Ha IPAKTHIECKOM
OIIK2 3aHSATUU.

27. 15-23 IToxroroska u cmada sK3amMeHa

36 OIIK1, Or1eHKa Ha DK3aMeHe
OIIK2

10. IIpumepHas TeMaTHKa KYpPCOBBIX IPOEKTOB (pador)

HE IPEyCMOTPEHO

11. PeiiTuHroBasi cucTeMa JJisl OEHKHN yCIeBAeMOCTH CTY/I€HTOB

Ta6auna 11.1 BamipHBIE OIEHKH IS DIIEMEHTOB KOHTPOJIS

MaxkcuManbHbII 9 MaxkcuManbHbII
MaxkcumanbHbIN
N 6amwt Ha 1-yro KT 0aJut 3a mepuo Bcero 3a
DieMeHTBI y4eOHOW AesTeIbHOCTH 6as1 3a mepuos
C Hayaja mexny 2KT u Ha ceMecTp
mexnay 1KT u 2KT
ceMecTpa KOHeI ceMecTpa
[IpemuanbHbIe OAILTEI 5 5 10
Kosoksuym 10 10
KonrpossHbie paboTs! Ha 20 20 10 50
NPAKTHYECKUX 3aHITHUIX
HToro MakcumyM 3a nepuon: 25 25 20 70
Craga 5x3aMeHa (MaKCHMYM) 30
Hapacrawmum utorom 25 50 70 100
Ta6aumna 11.2 INepecueT 0AIIOB B OIEHKH 32 KOHTPOJBHBIC TOUKH
BaJuibl Ha 1aTY KOHTPOJILHOMH TOYKH Ouenka
85 % wu BBIIIE OT MAKCHMAJIEHO BO3MOXKHOTO peiitnara Ha mary KT OTIIMYHO
70% - 84% oT MakCHMMaIbHO BO3MOKHOTO pelithHra Ha paty KT XOPOIIO
55% - 69% oT MakcHMaJbHO BO3MOKHOTO pelitnHra Ha mary KT YAOBJIETBOPUTENHHO
MeHee 55 % oT MaKcHMaJIbHO BO3MOXHOro peiitunra Ha gaty KT HEYJI0BJIETBOPUTEIBHO
Tabauua 11.3 — [lepecyeT cymmbl 0aI0B B TPAUIIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY
Ouenka (FOC) Hrorosas cymma 633393, YUYHTBHIBAET yCHEUIHO Ouenka (ECTS)
CIAHHBIH IK3aMeH
5 (oTaMYHO) (3aYTEHO) 90 - 100 A (0TJIINYHO)
85 -89 B (ouenp xopoiio)
4 (xopomo) 75 -84 C (xopo1o)
(3a4TeHo) 70-72
D
3 (YROBIETBOPUTEIHHO) 65 -69 (yroszersopuTesHo)
(3a4TeHO) 60 - 64 E (mocpencreenHo)
2 (HeyAOBIICTBOPHTEIILHO), Huxe 60 6an10B F (HeynoBneTBOpUTEIHHO)
(He 3a4TeHO)

3K3aMeHaIII/IOHHa$I OILICHKA BBICTABJIACTCA 1100 10 pe3yiabTaTaM CEMECTPOBOTO peﬁTHHl"a, 1100 1o OTBCTY Ha 3K3aMCHC.

1R
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12. YueOHO-MeTOAMYECKOe M HH(pOPMaIIMOHHOE O0ecTieYeHre U CUUIIJIMHBI:

12.1 OcHoBHas nmuTepaTypa.

Cemectp 1

1. bexnemumes J1.B. Kypc aHamuTHYeCKOW T€OMETPUU U TMHEHHON anreOpsl [ DNEeKTPOHHBIN pecype] | y4eOHUK. —
Onekrpo. man. — CII6.: Jlanb, 2015. — 445 ¢. — Pexum mocryma: http://e.lanbook.com/books/element.php?pll_id=58162
— 3aru. ¢ 9KpaHa.

2. MarasunnukoB JI.W. Beiciias marematuka I. [IpakTukyMm nmo JuHEHHOM anreOpe M aHAJIMTUYECKON reomerpun: YdeOHOE
mocobue / JL.U. MarasunaukoB, A.JI. MarasuaHukoBa; MunmcTepcTBO oOpazoBanus Poccuiickoit @emepanuu, Tomckuit
TOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U pamroaieKTponuku. - Tomck: TYCVYP, 2007. - 162 c. (97 3k3.)

3. EmprioB A.A. HHTerpansHoe ucaucinenue. JnddepeHnuanpapie ypaBHeHH: yaeOHOe mocodue / A.A. Enpros, T.A.
Enbnoa; @enepanbHoe areHTCTBO 110 00pazoBaHui0, TOMCKHI rocyjapCTBEHHbIH YHUBEPCUTET CUCTEM YIIPABJICHUS U
pammoanekrporuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 9k3.)

4. MarazunnukoB JI.U. Briciras maremaruka . Ilpaktiukym no nuddepennnanbHOMy HCUHCICHHIO: YaebHoe mocodue / JI.M.
MarazunaaukoB, A.JI. Marasnaankos; MurnctepcTBo o0pazoBanus Poccuiickoit @eneparin, ToMCKii rocyaapCTBEeHHBIH
VHUBEPCHUTET CHCTEM YIIPaBICHUsI U paanodekTpoHuk. - Tomck: TYCVYP, 2007. - 212 ¢. (99 3k3.)

5. @uxrenronsn I'M. Kype nuddepennnansHoro u HHTErpaibHOTO HCUUCICHUS: YUeOHUK It BY30B, T. 1; M.: ®usmariur,
2006, 679 ctp. (100 vk3.)

6. bexnemumiepa JI.A. COOpHUK 3a/1a4 [0 aHATMTHYCCKON TEOMETPUU ¥ IMHEHHOH anredpe [DIeKTpoHHEIH pecypc] : yueOHoe
mocobue / JI.A. bexnemuruesa, JI.B. bexiemumies, A.YO. Iletpouy [u mp.]. — Dnekrpon. man. — CII6.: Jlanb, 2016. — 496
¢. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=72575— 3ar. ¢ kpaHa.

7. bepman I'.H. COopHuk 3a/1au 1o Kypcy MaTeMaTHYeCKOTO aHalM3a [ DIeKTpOHHBIN pecypc] : yueObHoe mocobue. —
Onexrpon. gaH. — CII6.: Jlanp, 2016. — 492 c¢. — Pexwm noctyma: http://e.lanbook.com/books/element.php?pll id=73084
— 3aru. ¢ 9KpaHa.

8. ABmnoBa JI.B. [IpakTiKkyM W HHIMBUAYalbHBIE 32JAaHUS 110 BEKTOPHOW aiireOpe U aHATMTHYECKON reoMeTpUH (THIIOBbIC
pacueThl) [ DIeKTpOHHBIN pecypce] : yaeOHoe mocooue / JI.B. ABuiosa, B.A. Bonotiok, JI.A. BooTiok. — DnekTpoH. gaH. —
CII6.: JIanp, 2013. — 281 ¢. — Pexxum moctyma: http://e.lanbook.com/books/element.php?pll id=37330 — 3aru1. ¢ sxpaHa.

Cemectp 2

1. EnpuoB A.A. HuterpanbHoe ucumcienue. Juddepenunansupie ypaBHeHus: ydeOHoe mocodue / A.A. Enbuos, T.A.

EnpnoBa; ®enepanpHOEe areHTCTBO MO 00pa3oBaHWIO, TOMCKHH TOCYJapCTBCHHBIH YHUBEPCHUTET CHUCTEM YIPABICHHUS H

pamuosnekrponuku. - Tomck: TYCYP, 2007. - 263[1] c. (100 3x3.)

2. ©uxrenronbil [.M.Kypc nuddepeHnansHOro ¥ HHTErpaabHOr0 HCYNCICHHS: YIeOHUK JUTsS BY30B: B 3 T. M.: ®u3MaTiur,
2006 -T. 2.— 863 c. (100 3K3.)

3. bepman I'.H. PemreOHrK K cOOpHUKY 3a7ad 110 Kypcy MaTeMaTHYeCcKOTO aHaji3a [ DJIeKTPOHHEIH pecypc]: yaeOHoe mocooue.

— DnekrpoH. aaH. — CII6.: JIans, 2011. — 608 ¢. — Pesxxum gocryma: http://e.lanbook.com/books/element.php?pll_id=674

— 3arJ. ¢ 3KpaHa.

4. Bonotrok B. A. TIpakTHKyM ¥ HHANBHAIYAIbHBIC 33JaHUS 110 HHTETPATLHOMY UCUUCIICHHUIO (PYHKITH OJHOW IEPEMCHHOM

(TMnoBBIE pacyeTsl) [DneKTpoHHbIH pecype] : yueOHoe nmocobue / bonotiok B. A., bonotiok JI. A., Tanuy 0. I. [u op.]. —

Onektpon. mnan. — CI16.: Jlans, 2012. — 336 c. — Pexum nocryma: http://e.lanbook.com/books/element.php?pll_id=3800 —

3ari. ¢ akpaHa.

5. bonotiok B.A. TIpakTHKyM 1 HHANBHAYaJbHBIC 3aaHUS 10 OOBIKHOBEHHBIM JU((QepeHInaNTbHBIM YPABHEHUSIM (THIIOBBIC

pacueThl) [DIeKTPOHHBIN pecypc]: yueoHoe nocobue / B.A. Bonotiok, JI.A. Bonotiok, E.A. IlIBex [u ap.]. — DieKkTpoH. JaH.

— CII6.: Jlanb, 2014. — 220 c. — Pesxxum gocryma: http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢

JKpaHa.

6. [TanTeneeB A.B. Teopust QyHKIMIT KOMIUIEKCHOTO MEPEMEHHOTO U OIIEpallMOHHOE UCYKCIICHHE B IPUMEpax M 3ajavax

[DnexTponHEI pecype] : yaebHOe ocodue / A.B. [Tanrenees, A.C. SIkumoBa. — DnektpoH. naH. — CII6. : Jlans, 2015. —

447 c¢. — Pexum noctyma: http://e.lanbook.com/books/element.php?pll _id=67463 — 3ari. ¢ 3kpaHa.

7. IMucemennsrit JI. T.  KoncnekT nekmuii o Beiciieid MmatemaTrke: B 2 4. / 1. T. [lucemennsiit. - M. : Aiipuc-IIpecc, 2007 - .

Y. 2 : Tpuauars 0Tk JeKUui. - 5-e u3n. - M.: Aiipuc-Ilpecc, 2007. - 251, [5] ¢.(60 3k3.)

8. Uynecenko B.®. COOpHHK 3a1aHHii TIO CIIEHHUAIBHBIM KypCcaM BBICIIEH MaTEMATHKH (TUIIOBBIE pacueThl) [ DIEeKTPOHHbIH

pecypc] : yuebHOE mocodue. — DnekTpoH. gaH. — CII6.: Jlanp, 2010. — 192 ¢. — Pexum goctyma:

http://e.lanbook.com/books/element.php?pll_id=433 — 3aru. ¢ skpana.

Cemectp 3

1. TMucemennsnii JI. T. KoHCOEKT IEKIHiA IO TEOPUU BEPOSTHOCTEH, MAaTEMAaTHIECKOW CTATUCTHKE U CIIyJalHBIM MTPOIECCaM.
M.: Aiipuc-IIpecc, 2006. — 287c. (49 3x3.)

2. bonotrok B.A. IlpakTrky™m U WHAMBHIyaJIbHbIC 3a0aHHS [0 KypCY TEOPHU BEPOATHOCTEH (THIIOBBIE PacdeThl)
[DnexTponHEIt pecypc]: yaeoHOE mocobue / B.A. bonotiok, JLLA. bomotiok, A.I'. I'puns [u mp.]. — DIeKTpoH. AaH. —
CII6.: Jlanb, 2010. — 288 c. — Pexum nocrymna: http://e.lanbook.com/books/element.php?pll id=534

3.  bopoann A.H. DiemMeHTapHbIH Kypc TEOPHH BEPOSTHOCTEH U MaTEMaTHYECKOW CTaTUCTHKHU [ DJIEKTPOHHBIN pecypc]:
yueOHoe nocobue. — DnexrpoH. gaH. — CII6.: Jlanp, 2011. — 255 ¢. — Pexwum nocryma:
http://e.lanbook.com/books/element.php?pll_id=2026
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http://e.lanbook.com/books/element.php?pl1_id=72575
http://e.lanbook.com/books/element.php?pl1_id=2026

4.

Uynecenko B.®. COopHUK 3a1aHMI 10 CIIEIIMAIBHBIM KypcaM BBICIIEH MaTeMaTHKH (THIIOBBIE pacdeThl) [ DIEKTPOHHBINA
pecypc] : yuebHoe mocodbne. — DnextpoH. naH. — CII6. : Jlanp, 2010. — 192 c. — Pexxum mocryma:
http://e.lanbook.com/books/element.php?pll_id=433 — 3aru. ¢ skpana.

12.2 JlonomHuTEIbHAS JTUTEPATYPA.
Cemectp 1

1. CoOopHuK 33734 1Mo MaTeMaTHKe JJIs BTY30B: yueOHOe mocodue mist BTy30B: B 4 4. / pen.: A. B. Epumos, b. I1.
Hemunosma. — 3-e u3x., uctp. — M.: Hayka, 1993. — 478, [2] c. U. 1 : JIuneitHas anreOpa 1 OCHOBBI MAaTEMaTHIECKOTO
anamu3a / B. A. boxaros [u np.]. - M. : Hayka, 1993. - 478, [2] c. (12 3k3.)

2. Tepexuna JI. U., ®ukc U. U. Bricimas matemaruka: Yuebnoe mocoomne. Y. 1: JIuneitnas anrebpa. Bexropras
anrebpa. AHanmuTH4eckas reomerpus: yaeOHoe mocodue. - Tomck: Jempramnan, 2010. — 240 c. (4 3k3.)

3. Tepexuna JI. ., ®uxc U. U. Briciias maremaTrka: Yueonoe nocooue. Y. 2: Ipenen. HenpepbiBHOCTS.
[IpowusBoanas ¢pynkiun. [Ipunoxenns npou3BoaHo. OYHKIMHA HECKOIBKUX IMEPEMEHHBIX. - ToMck: ToMmckuit
rocynapcTBeHHbIN yHuBepcureT, 2010. — 192 c. (3 9k3.)

4. Tepexuna JI. U., ®ukc U. U. Beicmmas matemarnka: YuebHoe mocodue/ Y. 3: HeompeneneHHbIN HHTETpal.
Omnpenenennslii uHTErpal. KpatHsle, KpUBOJIMHEHHBIE 1 TOBEPXHOCTHBIE HHTETpasIbl. BexTopHOoe moie. - ToMmck:
TomMmckuii rocynapcTBeHHBIN yHEBEpcHuTeT, 2011. - 252 c. (4 7k3.)

5. Enbnos A.A. TIpakTukyM 110 HHTErpalbHOMY HCUHCIEHHIO U T depeHInalbHbpIM ypaBHEHUIM: yueOHoe mocooue /
A.A. Enpros, T.A. EnsrioBa; @eaepanbHoe areHTCTBO 1Mo oOpa3oBanuio (M.), ToMmckuii rocynapcTBEHHBIN
YHUBEPCHUTET CHCTEM YIPaBICHUs U paanodnekTponukn (Tomck). - Tomck: TYCVYP, 2005. - 204 c. (285 9k3.)

CemecTtp 2

1. COopHuk 3a1a4 1Mo MaTeMaTUKe JUisl BTy30B: yueOHoe rocodue /uist BTy30B: B 4 4. / pen.: A. B. Edumos, b. T1.
HemumoBuy. — 3-¢ u3., ucnp. — M.: Hayka, 1993. — 478, [2] ¢. Y. 1 : JIuneiinas anre6pa ¥ OCHOBBI MaTEMaTHYECKOTO
ananmu3a / B. A. Boaros [u ap.]. - M. : Hayka, 1993. - 478, [2] c. (12 3k3.)

2. Enpnos A.A. TIpakTHKyM 10 MHTETpajJbHOMY HCUUCIICHHIO U I epeHInalbHBIM YpaBHEHUSIM: yaeOHoe mocooue /
A.A. Empnos, T.A. EnpnoBa; ®emepanbHoe areHTCTBO Mo oOpasoBanuio (M.), ToMckuil ToCymapcTBEHHBIH
YHHUBEPCHUTET CHCTEM yIpaBieHHs U paguodieKTpoHuku (Tomck). - Tomck: TYCVYP, 2005. - 204 c. (285 3k3.)

3. JlaBpentheB M.A., lllabar b.B. Metoas! Teopun GpyHKIUK KOMIUIEKCHOTO nepemenHoro. M.: Hayka, 1965, 716¢. (1
9K3.)

4. Kpacaor M.JI. OyHKIMM KOMIUIEKCHOTO mepeMeHHoro. OmepannoHHOE HCcYHCIeHHe. Teopus yCTONYMBOCTH:
Yuebroe mocobue mus By30B / M. JI. Kpacnos, A. 1. Kucenes, I'. . Makapenko. — M.: Hayka, 1981. — 302[2] c.
(33 2K3.)

5. Tepexuna JI. ., ®uxc U. U. Bricmmas maremarnka: Yde6Hoe mocobme/ Y. 3: HeompeneneHHBIH WHTErpal.
OnpeneneHublii nHTErpai. KpaTHble, KPUBOJIMHEHHBIE M TMOBEPXHOCTHBIC WHTETpaibl. BekTopHoe mone. - Tomck:
TomMmckuii rocynapcTBeHHbIN yHEBEpcHuTeT, 2011. - 252 c. (4 7k3.)

6. Tepexuna JI. U., ®ukc U. U. Boicuias marematuka: Ydebnoe nocobue/ Y. 4: [uddepeHnuaibabie ypaBHESHHUS.
Psiip1. @yHKIUE KOMILIEKCHOTO repeMenHoro. Onepaiuonublit Mmeron. - Tomck: Jenpramnan, 2011. — 268 c. (3 9k3.)

7. PomanoBckuir II. W. Pamer @ypre. Teopus noms. AHamuThdeckne W crenuansHeie ¢pyHKnud. [IpeodpasoBanue
Jlammnaca: YuebHoe moco6wme ms By3oB/ M.: Hayka, 1980. - 334 c. (7 3k3.)

8. Cumopos 10. B., Illabynun M. B., ®enoprok M. . Jlekuuu no Teopur (yHKLIUII KOMILIEKCHOTO TTEPEMEHHOrO:
Yuebruk mis By3os/ M.: Hayka, 1989. - 477 c. (10 3x3.)

Cemectp 3

2N

Bentnens E. C. Teopus BepositHOCTE#H: YueOHUK it By30B. M.: Academia, 2005. — 571 c. (228 3K3.)
Jlyruna H.D. [Ipaktukym mmo Teopuu BeposiTHOCTEH: Yued. mocod. — Tomck: ToMckuit MeXBY30BCKHUH IICHTP
IUCTaHIIMOHHOTO oOpa3oBanms, 2006 — 153 c. (45 3k3.)
Marasurnukos JI.W. Beicimast matematika [V. Teopust BeposiTHOCTEH: yaeOHOE nocobue st By3oB / JI. U.
MarasuanaukoB; MunmcTepcTBO 00pa3oBanus Poccutickoit @eneparun, TOMCKHIT TOCyIapCTBEHHBIH YHUBEPCHTET CUCTEM
VIIpaBJICHUS U PATHOIEKTPOHUKH. — 2-€ U3, mepepad. u got. - Tomck: TYCVYP, 2000. — 151 c. (175 3k3.)
Bunenkur H. SI. Kom6unraropuka/ H. 5. Bunenkun, A. H. Bunernkus, I1. A. Buneakun. M.: DUMA, 2006; M.:
MITHMO, 2006. — 399 c. (10 3k3.)
I'mypman B.E. Teopus BeposiTHOCTeH 1 MaTeMaTHdeckas ctaTuctuka [Tekcr]: yaeOHoe mocodue s OakaraBpos / B. E.
I'mypman. — 12-e u3n. — M. : FOpaiir, 2013. — 480 c. (7 3k3.)
I'mypman B.E. PykoBoACTBO K pelIeHHIO 3a7a4 110 TEOPUHU BEPOSITHOCTEN U MaTeMaTuueckol cratuctuke [Tekcr]:
yueOHOe mocodue s 6akanaspos / B. E. 'mypman. — 11-e nzn., mepepad. u non.— M.: FOpaiit, 2013. — 405 c. (6 3k3.)
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12.3 Hpaxmuueckue 3anamus nPOEOOAMCA HO YUEOHBIM ROCOOUAM:

Cemectp 1

1. MarasunanukoB JL.U. Beiciras maremaruka 1. [Ipaktukym mo nuHEHHOH anreOpe W aHATUTHYECKON TeoMeTpuu: YdeOHoe
nocobue / JL.U. Mara3unnukoB, A.JI. MarazunnukoBa; MuHucrepcTBo oOpasoBanusi Poccuiickoit ®enepanym, Tomckuit
rOCY/IAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHHS U pagnodaekTporuku. - Tomck: TYCVYP, 2007. - 162 ¢. (973k3.)

2. MarasunnukoB JI.W. Beicmas maremaruka 1. [Ipaktukym o auddepeHiuanbHoMy HCUHCIeHUIo: YueOHoe nocobue / JLU.
MarazuaankoB, A.JI. Marasnaankos; MuancTepcTBo o0pazoBanus Poccuiickoit @enepannn, ToMckuil TocynapcTBEHHBIN
VHUBEPCHUTET CHCTEM YIIPaBICHUsI U paanodekTpoHuk. - Tomck: TYCYP, 2007. - 212 ¢. (99 3k3.)

3. Bexnemumera JI.A. COOpHUK 33734 IO aHATUTHYCCKOW TEOMETPHH U TMHEHHOU anreOpe [DNeKTpoHHEIH pecypc] : yueOHOoe
mocobue / JI.A. bexnemuruesa, J[.B. bexiemumies, A.YO. Iletpouy [u mp.]. — Dnekrpon. man. — CII6.: Jlanb, 2016. — 496
¢. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=72575— 3ar. ¢ skpaHa.

4. Bepman I'.H. COopHUK 3a/1a4 110 KypCy MaTeMaTHYECKOTO aHaliu3a [ DIeKTPOHHBIH pecype] : yueOHoe mocobue. —
Onektpon. mnan. — CII6. : Jlans, 2016. — 492 ¢. — Pesxnm moctyma: http://e.lanbook.com/books/element.php?pll_id=73084
— 3arJ. ¢ oKpaHa.

Cemectp 2

1. EnpuoB A.A. HnuterpansHoe ucuncienue. [uddepenunansupie ypaBHeHus: yde6Hoe mocodue / A.A. Enpuos, T.A.
EnpnoBa; ®enepanbHOe areHTCTBO MO 00pa3oBaHHMIO, TOMCKHH TOCYyIapCTBEHHBIH YHHUBEPCUTET CHUCTEM YIIPABIEHUS H
paauoanekrporuku. - Tomck: TYCYP, 2007. - 263[1] c. (100 3k3.)

2. bepman I'.H. PemeOHnk k COOPHHUKY 337124 10 KypCYy MaTeMaTHIeCKOTO aHaju3a [ DIEeKTPOHHBIH pecypc]: yueOHOoe
mocobue. — DnekTpoH. naH. — CII6.: JIans, 2011. — 608 ¢. — Pesxxum moctyma:
http://e.lanbook.com/books/element.php?pll_id=674 — 3arux. ¢ skpana.

3. IlanTeneeB A.B. Teopust (pyHKIMIT KOMIUIEKCHOTO IEPEMEHHOTO H OTIEPAIMOHHOE HCUHCIICHHE B IPUMEpax U 3a/1adax
[DnexrponHsii pecypc] : yueObHoe nocodue / A.B. [Tanrenees, A.C. SlkumoBa. — DnektpoH. naH. — CII6. : Jlans, 2015. —
447 c. — Pexum noctyma: http://e.lanbook.com/books/element.php?pll id=67463 — 3aru. ¢ skpaHa.

Cemectp 3

1. Jlyruna H.D. TIpakTHKyM TI0 T€OpUHU BeposiTHOCTE#H: Yueb. mocod. — Tomck: TOMCKHI MEKBY30BCKHi LIEHTP
JUCTaHITMOHHOTO oOpazoBanms, 2006 — 153 c. (45 3k3.)

2. bonotiok B.A. IIpakTukyMm v MHIMBHYaJbHBIC 33/IaHUS TI0 KYPCY TEOPHH BEPOSTHOCTEH (THIIOBBIE PAacUeThl)
[DnexTponHEIH pecypc]: yuebnoe mocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'puns [u np.]. — Onexrpon. gan. — CII6.:
Jlanb, 2010. — 288 c. — Pexxum nocryna: http://e.lanbook.com/books/element.php?pll id=534

3aoanua Ha KOKMPOJIbHbIE PAOOMbL U UHOUGUOYAILHBIE 3A0AHUS RPUBCOCHDL 8 KANHCOOM U3
CLeOVIOWUX Y4eOHbIX ROCOOUL .

Cemecrtp 1

1.MarasunaukoB JL.W. Bricmras maremarnka 1. Ilpaktukym mo nuHEHHOH anreOpe W aHaIMTHYECKOH reomerpuu: YdeOHOE
mocobue / JL.U. MarasunaukoB, A.JI. MarasunHukoBa; MunHmcTepcTBO oOpazoBanus Poccuiickoit @emepanuu, Tomckuit
rOCY/IAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHHS U pagnosaekTporuku. - Tomck: TYCVYP, 2007. - 162 ¢. (973k3.)

2. MarasunnukoB JI.U. Beicmias matemaruka I. Tlpaktrkym no auddepeHpanisHOMy HCUUCIICHHIO: Y4ueoHoe nocodue / JL.U.
Mara3unHnkoB, A.JI. Marasuaankos; MunuctepctBo oopaszoBanus Poccuiickoit denepannu, TomMckuii rocynapcTBeHHBIN
VHHUBEPCHUTET CHCTEM YIIPaBICHUsI U paauodsiekTporukn. - Tomck: TYCYP, 2007. - 212 ¢. (99 3k3.)

3. ABmnoBa JI.B. IIpakTukyM ¥ HHANBUIyaJIbHBIC 3aJaHUS 110 BEKTOPHOH aireOpe M aHAJIMTHYECKOI reoMeTpuH (THIIOBBIC
pacueThl) [DIeKTpOHHBIN pecypc] : yuebHoe nmocoodue / JI.B. Asuiosa, B.A. Bonotiok, JI.A. BooTiok. — DIeKTpOH. AaH. —
CII6. : JIans, 2013. — 281 c¢. — Pesxxnm goctyma: http://e.lanbook.com/books/element.php?pll id=37330 — 3aru. ¢ sxpaHa.
4. Bepman I'.H. COoopHUEK 33/1a4 TI0 KypCcy MaTeMaTU4YeCKOro aHaim3a [ DJIeKTpoHHBIN pecypce] : yueOHOe mocodue. —
Onexrpon. gan. — CII6. : Jlans, 2016. — 492 c. — Pexxum nocryna: http://e.lanbook.com/books/element.php?pll id=73084
— 3aru. ¢ 9KpaHa.

5. BosnoTiok B. A. TIpakTukyMm v UHIMBHyaJbHbIC 33/IaHHS TI0 MHTETPATbHOMY HCUUCICHUIO QYHKIIUU OJTHOM MepeMEHHON
(TMIOBBIE pacyeTsl) [DNeKTpOHHBIH pecype] : yueOHoe mocobue / bonotiok B. A., bonotiok JI. A., Taymy 1O. I, [u op.]. —
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Jnextpon. nan. — CII6. : Jlanp, 2012. — 336 c. — PexxuM goctyna: http://e.lanbook.com/books/element.php?pl1_id=3800 —
3arJ. ¢ 9KpaHa.

Cemectp 2

1. Bonotiok B. A. ITpakTHKYM M WHAMBMIYa/lbHbIC 3a1aHHA TI0 MHTErpaIbHOMY MCUMCIEHHIO (byHKLMH OJHOM nepeMeHHOi
(TurnoBble pacuerhi) [DNeKTPOHHbIF pecype] : yueGHoe nocobue / Bonotiok B. A., Bonotiok JI. A, Tamny 0. T. [1 ap.]. —
DnexTtpoH. aan. — CII6. : Jlanb, 2012. — 336 ¢. — Pexxum aocryna: http://eAlanbook.com/books/element.php?pll_id=3800 —
3arn. ¢ 3KpaHa.

2. BonoTiok, B.A. TIpakTHKYM ¥ MHAMBHyalbHbIC 3a/1aHHUA 110 06BIKHOBEHHBIM A depeHInaIbHbIM yPaBHEHHAM (Tunossle
pacueTbl) [DneKTPOHHBIHA pecypc] : yueGHoe nocobue / B.A. Bonotiok, JI.A. Bonotiok, E.A. Ilsen [1 ap.]. — DNeKTpoH. JaH.
— CII6. : Jlaub, 2014, — 220 c. — Pexum pocrymna: http://e.lanbook.com/books/element.php?pl]_id=51934 — 3arn. ¢
9KpaHa.

3. [anTenees, A.B. Teopus (yHKIHI KOMIUIEKCHOTO TIEPEMEHHOTO 1 onepalMoOHHOe HCUHCTEHHE B IPUMepaX 1 3a/iauax
[DnexTpoHHbIii pecype] : yaebHOe noco6ue / A.B. Tautenees, A.C. Sikumosa. — DNEKTPOH. AaH. — CI16. : Jlansb, 2015. —
447 ¢. — PexuM jocTyna: http://e.lanbook.com/books/elementAphp?pll_id=67463 — 3ari. ¢ 3KpaHa.

4. Yynecenko, B.®. COopHHK 3a[aHuii 110 CrIEIMAbHBIM KYpPCaM BhICIUEH MAaTeMaTHKH (TMMOBbIE pacueThbl) [2nexTpoHHBIH
pecype] : yueGHoe nocogue. — Anextpon. nad. — CI16.: JlaHs, 2010. — 192 ¢. — Pexxum poctymna:
http://e.lanbook.com/books/element.php?p]l_id=433 — 3arJ1. ¢ 3KpaHa.

Cemectp 3
1. Jlyruna H.O. [IpakTHKyM 10 TCOPHH BeposTHOCTel: Yuel. 110c06. — Tomck: ToMCKMil MEKBY30BCKHIT LIEHTP
JMCTaHLHOHHOrO obpaszosanusd, 2006 — 153 c. (45 3K3.)
2. BonoTiok, B.A. ITpakTHKYM M HHAMBHYalbHbIE 3a1aHNUA 110 KypCy TeOpHH BEpOATHOCTEH (TMMOBBIE pacueThl)
[DnexTpoHHsii pecype]: yueGHoe nocodue / B.A. BonoTiok, JLA. Bonotiok, A.I". [pusb [1 ap.]. — DIEKTPOH. AaH. —
CI6.: Jlanb, 2010. — 288 ¢. — Pexum poctyna: http://e.lanbook.com/books/element.php?pl1 id=534
3. Yynecenko, B.®. COOpHUK 3a/@HUH MO CTIeLMalbHBIM KypcaM BICILIEH MaTeMaTHKH (TMMOBBIE PacyeThl)
[DnexTpoHHbIif pecypce] : yueGHOe nocobue. — DNEeKTPOH. NaH. — CI16.: Jlans, 2010, — 192 ¢. — Pexum nocrymna:
http://e.lanbook.com/books/element.php?pl1_id=433 — 3ari. ¢ JKpaHa.

12.3 IIpozpammnoe obecneyenue. CrictemMa TMCTAHIHOHHOTO o6paszosanuss MOODLE s
COMPOBOK/ICHHUS CaMOCTOATENbHOI PaGOThI CTYACHTOB (METOAMECKHME MATCPHAIBT: TEKCTOBBIE, ayIHO U
BHe0(ailyIbl, HHAMBHYalbHbIE 3a/[aHU, TECTEI u T.1.); Mathcad; Advanced Grapher

12.4 Ba3pl HaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIC 1 MTOMCKOBBIE CHCTEMBI:
e CCchUIKH C caiita Kadeapbl Ha MaTeMATHYECKHe pecyperl 1 OH-JIal{H TPEHAXKEPHI;
e Hayuno-o6pasoBaTesbHbIH OPTan TYCVPa: https:/edu.tusur.ru/
DJIeKTpOHHO-OHOIMOTeYHas CHCTEMA «Jlanb», moctyn mno IP-agpecam TYCVYPa, agpec i
paboTsI: http://e.lanbook.com/
e Ilomckossie cuctembl Google, Yandex

13. MarepuajbHO-TEXHH1ECKOE obecneyenne IUCUHIIHHBI
Bo3MOkHOCT paboTaTh B KOMIBIOTEPHOM KJacce M3 pacyérta OJMH KOMIIBIOTEp HA CTyJEHTA.
JIeXIMOHHBIE ayAMTOPHH, OCHAIIEHHBIE TeXHMKOM U1l MyJIbTHMEIMAHBIX npe3eHTaluH.

14. ®oHa OLIEHOYHbIX CPEACTB
DOHI OIIEHOUHBIX CPE/ICTB MPUBEICH B MPHUIIOKCHIH )3

15. MeToauyecKne peKoOMeH/1alii 110 OpraHH3aluu M3y4yeHHst IHCUHILIHHbI
Be3 peKkoMeH/1alHil.
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Mpunoxenne 1
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®esepaibHOE FOCYIapCTBEHHOE GI0MKeTHOE 00pa3oBaTe/IbHOE yIpeKIeH e
BbICIIEro npogeccHoHaILHOro 00pa3oBaHus

«TOMCKW I TOCYIIAPCTBEHHbBIM YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PATMODJIEKTPOHUK»
(TYCYP)

YTBEPXIAIO
l'Ipre;cTop o yue6HO#t pabore
,} skl I1. E. Tposin
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NMpodunb: KBAaHTOBaA U ONTUYECKAN NIEKTPOHUKA
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Kadepnpa: 3N, Kadeapa aneKTpoHHbIX npubopos

Kypc: 1, 2

Cemectp:1,2,3
VYye6ubiii iad Habopa 2013 roga u mocineayromux JeT
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1 Bsenenue

@onn onenounsix cpencts (POC) sBugercs NpUIoKEeHHEM K padodeill mporpamMme JAUCHUIUINHBI
«MaTtemaTiKa» UM TPEICTaBIsIeT COOOH COBOKYIHOCTh KOHTPOJBbHO-U3MEPUTEIbHBIX MaTepuasoB
(TunoBble 3amaun (3aJaHMA), KOHTPOJBbHbIE PAaOOTHI, TECTHl U JIp.) U METOJOB HX HCIIOJIb30BaHUS,
MpeIHa3HAYEHHBIX JJI W3MEPEHHUs] YPOBHS JOCTHXKEHHSI CTYJEHTOM YCTaHOBJIEHHBIX pe3yJbTaTOB
o0OydeHusl.

®OC no aucuuiuiuHe «MaTeMaThka» HWCHOJb3YeTCs MpPU MPOBEIACHUM TEKYIIErOo KOHTPOJIS
yCIIEBAEMOCTH M IPOMEKYTOUHOM aTTECTAllMU CTY/IECHTOB.

[lepedensp 3akpeIICHHBIX 32 TUCIUIUIMHON (TIPAKTUKON) KOMIIETEHIIUN MTPUBE/IeH B Tabiwuile 1.

Taomuua 1 — IlepeyeHb 3aKpenJieHHbIX 32 JUCHUILIMHOW KOMIIEeTEHIM i

Kon DopmyMpoOBKa Jranbl GOPMHUPOBAHUSA KOMIIETCHIIUH
KOMIICTCHIIUM
OIIK-1 | CnocodHOCTD JloJKeH 3HaTh OCHOBHBIE MOHSTHS, ONIPEACICHUS U
MpeICTABUTH CBOICTBAa 00BEKTOB MAaTEMATHYECKOI'0 aHAJIN3a,
aJleKBaTHYI0 (GOpPMYITHUPOBKH U TOKA3aTEIhCTBA YTBEPKICHUH,
COBPEMEHHOMY YPOBHIO | METOJIbI UX JOKa3aTEIbCTBA, BOSMOXKHBIE WX CBS3H U
3HAHMI HAYYHYIO MIPUIOKEHUS B APYTUX 00JIACTAX MATEMAaTHIECKOTO
KAPTHHY MHpa Ha 3HAHUS U JUCIHILIANHAX €CTECTBEHHOHAYIHOTO
OCHOBE 3HAHUI COLEpKaHUS,
OCHOBHBIX IOJIOKeHHi, | JIOJDKeH yMETh JOKa3bIBaTh MAaTEMATHYCCKHUEC
3aKOHOB W MeTO/I0B YTBEPKACHHUSI, PEIIaTh 3a]]a4H, TPUMEHSTh
€CTEeCTBEHHBIX HAYK M | MaTeMaTHYECKUE METOIbI JUISl PEIICHUS TPAKTHUECKUX
MaTeMaTHKH 3a/1a4 B Ipyrux 00JacTsIX MATEMAaTHUECKOTO 3HAHUS U
JUCITUIUIMHAX €CTECTBEHHOHAYYHOTO COJCPIKAHUS;
OIIK-2 | Cnoco0HOCTDh BBISABUTD

€CTEeCTBEHHOHAYYHYI0
CYLIHOCTH Npodjem,
BO3HHKAIOIINX B X0/
npogdeccuoHaIbLHOMI
JAeATEeJIbHOCTH,
NMpUBJeYb JJIs1 UX
peuieHust
COOTBETCTBYHOIIMI
Ppusuko-
MaTeMaTHYeCKUui
annmapar

I[OJDKCH BJIAACTD: allllapaToOM MaTEMaTH4YCCKOI'O
aHaJIM3a, MCTOJaMH A0Ka3aTCJIbCTBA YTBep)I(,HeHPlﬁ,
HaBbIKaMU MPUMCHCHHA 3TOT'O B APYTrUux o0nacTax
MAaTEMATHYCCKOI'O 3HAHHUA U JUCLHHUIIJINHAX
C€CTCCTBCHHOHAYYHOI'O COACPIKaHM.

2 Peanm3zanus KoMIeTeHIUH

Komnerenuusa OIIK-1

OIIK-1: Cnoco6nocTh NpeACTaBATDL a1eKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUI HAyYHYIO
KAPTHHY MHPAa HA OCHOBE 3HAHMII OCHOBHBIX NMOJIOKEHUI, 3AKOHOB M METO0B €CTeCTBEHHBIX HAyK
H MAaTeMATHKH

s popMHpOBaHKS KOMIICTCHIIMA HEOOXOAMMO OCYIIIECTBUTD PsJT ATAOB. DTarbl (POPMUPOBAHUS
KOMITCTEHIIUU, TPUMEHSEMbIC [JIsI 3TOTO BHJBI 3aHATUH W WCIONB3yeMbIE CPEICTBA OIICHUBAHUS
MIPE/ICTABIICHBI B TAOJIHIIE 2.
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Taﬁ.lmua 2— Oranbl (l)OpMHpOBaHI/IH KOMIICTCHIIUU U UCIIOJIB3YEMbIEC CPEACTBA OICHUBAHUSA

e CaMocTosTenbHas
pabota CTyaeHTOB

1. Cocras 3HaATh YMmeTh Baagern
Conepxanue 3HaeT OCHOBBI U_ VYmMmeer ocymiectBiATh | Bnaneer
ITaNnoB 0COOEHHOCTHU MBICJIUTEIIbHYIO CIIOCOOHOCTBIO K
MBICIIUTEILHOTO NESITENILHOCTD, 0000IIIEHHIO,
polecca, OCHOBBI BBIJIEJISITH TJIAaBHOE U aHanu3y,
AHAJTUTUYECKOMN ONpPENIETATh BOCIIPUSITHIO
NeSTENbHOCTH, BTOPOCTETIEHHOE, uHbopMaluuy,
AJTOPUTMBI CTaBUTH LIETU U MMOCTaHOBKE LIETU U
MMOCTAaHOBKU M BBIOMPATH ITYTH UX BBIOOpY ITyTeH
JIOCTH>KSHHUS 1IEJIH, JIOCTHKEHUS B peuieHus
TEPMHUHOJIOTHIO U nporecce MaTeMaTHYeCKHX
OCHOBHBIE MOHSATHUSA npodeccuoHaIBHOM 3a/1ay,
€CTECTBEHHBIX HayK, | AesITeNbHOCTH; yMEET | HaBbIKAMU
3aKOHBI U METO/IBI, peanu30BhIBATD MPUMEHEHUS
UCIIONIb3YEMbIE B MaTeMaTHYeCKUN MaTeMaTHYECKHUX
MaTeMaTHKE B METO/1 pelICHUs METO/IOB peIlIeHUs
TEOpUU U HA 3aaq 3a/1a4, Hay4YHOU
MpaKTUKE UHTEPIpPETALNH
MOJIY4EHHOTO
perieHus
Buabl 3ansaTui e Jlexuuu; e [IIpakTHueckue e [IpakTnyeckue
e [IpakTuueckue 3aHATUSA; 3aHATHUSA;
3aHATHS, e BrmonHeHne e [ pynnoBsie
e [pynmnossie JIOMAILHETO KOHCYJIbTallUH;
KOHCYJIbTalluH1 3a1aHUA; e CaMocTosITEIbHAS

paboTa CTyIeHTOB

Hcnoan3yembie
CpeacTBa
OlleHUBAHMS

e KoHTponbHas
pabora;

e BrmonHeHnue
JIOMAIIIHETO
3a/IaHMS;

e KomnokBuym;

e DK3aMeH

e KoHTponbHas
pabora;

e Odopmienue
JIOMAIITHETO
3a7aHusl;

e 3ammra
WHIUBH1YaJIbHOTO
3a7aHusl;

o KoHcmekr
CaMOCTOSATEIBHON
paboTHL,

e DK3aMeH

e OrtBeT Ha
MIPAKTHYECKOM
3aHITHH;

e KoHTposbHas
pabora;

e DK3aMeH

OO6mue xapakTEpUCTHUKU TOKa3aTejaed M KPUTEPUEB OIEHWBAHMS KOMIIETEHIIMA Ha BCEX JTarax
MpUBEEHBI B TabIUIIE 3.

Tadmmua 3 — O0mue XapaKTepUCTHKY MOKa3aTeieil 1 KpuTepueB OLleHUBAHUS

IHoxa3aTeaun u

3HaTh

YMmerhb

Baagern

CornacosaHa Ha noprtane N¢ 8333
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KpUTEpPHHU

O06agaer O0agaer nuamna- Kontpomupyer
(bakTHUECKUMH U 30HOM paboTy, IpOBOIUT
TEOPETUYECKUMHU MIPAKTUYECKUX OLICHKY,
OT1anyHo 3HAHUSIMH B yMEHHUil, COBEPILEHCTBYET
(BBICOKHMH npenenax TpeOyeMbIX ISt NeNCTBUS pabOThI
YPOBEHb) u3y4aeMoi 00J1acTH pa3BUTHUSA TBOP-
C IOHMMaHUEM YEeCKHX pellIeHuil,
I'PaHuULl abcTparupoBaHus
MPUMEHUMOCTH npobJieM
OO6mnanaer
A beper
JMarna3oHoOM
3HaeT QaxThl, OTBETCTBEHHOCTb 32
NPaKTUIECKUX
MPUHIUIIBI, eH 3aBepIleHHe 3a1a4
Xopomo (6a30BbIii IIPOLIECCHI, O0LIHE . e(}S] eme’nm B HUCCIIEJOBaHUH,
YPOBEHbD) MOHATUS B peoy npucnocabiuBaeT
pereHus
npenenax CBOE TIOBEJICHHE K
. OTIpeIeTICHHBIX
u3y4aeMou 00J1acTH 00CTOSATENILCTBAM B
npobyieM B obmacTu
pelieHny npoodsem
WCCIICIOBAHHUS
Ob6nanaet
OCHOBHBIMU
YaosierBopuTeJib Ob6nanaet Paboraer npu
. YMEHUSIMH, TpeOye-
HO (IOPOTOBBIH 0a30BBIMH OOIITMMHU MBIMH LIS PSIMOM
YPOBEHbD) 3HaHUSIMU HaOJIOICHUN
BBITTOJTHEHHS

IMPOCTBIX 3a1a4

CDopMyanOBKa Imokazarejaen u KPUTCPUCB OLICHUBAHUA JJAaHHOW KOMIIETEHITUHN IMPpUBCJACHA B

taonure 4.

Ta6muna 4 — [Moka3arejJn U KPpUTEPUH OLEHUBAHUSI KOMIIETEHIIHM HA dTanmax

IToka3zarenu n

3HaTh YMmerb Baaners
KpuTepuu
OT1anyHo e0meem no oNpPocy uiu | e coboOHo ©C80000HO 811a0eem
(BbICOKHIH 3a0anuio npumensiem OCHOBHBIMU
YpoBeHb) apaymeHmupoeaHHbill, Memoovl peuens NOHAMUAMU,
3a0a4 6
Jlo2u4ecKu 3aKoHamu u
. HEe3HAKOMbIX N
8bICMPOEHHUII, 3
P N cumyayusx; meopuet
NOJHbIL, o yueem HeobXo0uMvIMU
e deMOHCMpUpyem MamemamuyecK 07151 00bsACHeHUs
3HAHUEe OCHOBHO20 8bIPANCAMD U A671eHuUll,
Cco0epHcanus apeymenmupo- 3aKOHOMepHOCmell
OUCYUNIUHDBL U €20 6AHHO um.o.;
0oKazvleams
NEeMEHMOE 6 egnadeem ymeHuem
Mamemamuieckue
coomeemcmeauu ¢ YCmManaenueams
VYmeep#coenusl )
npoCIYWanHbLM MedrcnpeomemHble
U 6Hympu-

JIEKYUOHHBIM KYPCOM U
¢ yuebHol

npeomemHule Ce53uU
MmedxHcoy

2R
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aumepamypou,

® 8b1600bL
dokazameJibHbl,
npUBOOUm NpuUMepbl;

® DeMoHCcmpupyem
cnocobHocmu K
aHanuzy u
conocmasneHuIo
PA3TUUHBIX NOOX0008 K
peutenuio 3asa671eHHOl 8
gonpoce Uy 3a0aHuU
npooIemMamuxu;

® uamemamuiecku
000CHO8bI8ACH 8b1OOD
Memooa u niau
peuterus 3a0ayu

cobvimuAMu,
obvexmamu u
AGNEHUSAMU,

MUNOELIX 3a0a4

XOpOIIIO e 000CHOBAHHO, HO C ®  npumeHsem ® KpUMuyecKu
(0a3oBbIid owubKamu, Komopwie Memoobl ocmblcaueaem
YPOBeHb) cam e u pewenus 3a0ay NOyYeHHble
ucnpasnsiem, 8 HE3HAKOMbIX SHAHUA,
usnazaem cumyayusix; ® cpaghuuecku
MamemamuiecKuil * yueem UOCmMpupyem
mamepua, KOPPEKMHO 3a0ayy
* CmMpoum 102UuyecKu sbIpascams u
CB8A3AHHbIU Omeem, apaymenmupo-
UCNONBL3YS NPUHAMNYIO BAHHO
HAYYHYIO 000CHO8bI8AMD
MepMUHON02UIO; NOJLOJICEHUS.
® npumensiem 8 omaeeme npeomemHo
00UenpuHAmYIO 8 obnacmu 3HaHus
HayKe 3HAK080-
CUMBOILHYIO cucmemy
VCI08HbIX
0003Havenull;
® apzymenmupyem
8b100p Memooa
peuerus 3a0aiu
YaoBieTBopH- | e uziacaem mamepuan ® yumeem pabomams | ® gradeem
TeJbHO HenonHo u donyckaem CO CNPagoyHol mepmuHosio2ueu
(moporosbIiii HEeMmoYHOCmU 8 Jaumepamypoti; npeoMemHo
YPOBEHBb) onpeoeneHuy NOHAMUL | ® yyeem GbINOIHAMb obnacmu 3Hanusl,
unu popmynuposke 6ce HeobxoOumbvle | ® cnocoben
npasur; onepayuu KOpPEKMHO
® cyoicOeHust He 2TyOoKue (Oeticmsust); npeocmasums
U HeOOOCHOBAHHbIE, e donyckaem 3HAHUA 8
® 3ampyoHsemcs owubKu; Mamemamu4eckou
npueecmu ceou ® yueem popme
npumepul; npeocmasisimo
® 3Haem OCHOBHble pe3ynvmamsl
Memoobl peuleHus ceoeti pabomul

CornacosaHa Ha noprtane N¢ 8333
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2 Komnerennusa OIIK-2

OIIK-2: cnmocodnocts BBISIBUTH
BOZHUKAKOIIMX B Xode NPpodecCHOHANBHOI 1esiTeJIbHOCTH,
COOTBETCTBYWIIMH (PU3UKO-MATEMATHYECKUI anmapar

s popMHpoBaHMSI KOMIETEHIIMA HEOOXOANUMO OCYIIECTBUTH PSAJl ATANOB. DTarbl (OPMUPOBAHUS
KOMIICTEHLIMH, MpPHUMEHSEMble MJIsI 3TOr0 BUABI 3aHATHUH M MCIOJIb3yeMble CpPEACTBA OLIEHUBAHUS
Mpe/icTaBIeHbI B TabIuIE .

Tadanna 5— ransl GopMUPOBAHUS KOMIIETEHIIMH U HCIIO/Ib3yeMble CPeIcTBA OLleHMBAHMSA

€CTeCTBEHHOHAYYHYI0 CYIIHOCTH HPodJieM,
NpuBjeYb sl HX pelleHHus

2. Cocras 3HAaThH YMmeTh Baaners
Conep:xkanue 3HaeT VYMeeT ucnoabp3oBath | Bnageer
ITANOB COOTBETCTBYIOIIUI COOTBETCTBYIOIIUI CIIOCOOHOCTBIO
¢busuko- 3agaue PU3UKO- aHAJIU3UPOBATh,
MaTeMaTHYECKHUI MaTeMaTHYEeCKHUI 000011aTh,
amnmnaparT; OCHOBBI M_ | ammapar; OIICHUBATD,
0COOCHHOCTH dbyHIamMeHTaIbHBIC CpaBHUBATH MPHU
MBICTUTEIIBHOTO 3HAHUS B 00JIACTH peleHun
rporLecca, OCHOBBI MaTeMaTH4eCKOro NPUKIIATHBIX 3a]ad,
AHAJTUTUYECKOMN aHaIu3a, HaBBIKAMU
NeSITENbHOCTH, muddepeHINaIbHOTO | MPUMEHEHUS
AT OPUTMBI Y UHTETPAJILHOTO MaTEeMaTUYECKUX
MIOCTAHOBKU U WCYHCIICHUH, METOJIOB PELICHHUS
JOCTHO>KCHUS EIH, KOMILJIEKCHOTO 3a/1a4, Hay4YHOUI
TEPMHUHOJIOTHIO U aHau3a, JTMHEUHOU WHTEpIIpeTaIuen
OCHOBHBIC MTOHSATHSI, | aireOpsi, MOJIY4€HHOTO
HCIIOJIb3YEMbIC B aQHAIUTUYECKOU peleHus
MaTeMaTHKE B TEOMETPUH,
TEOPHH U Ha nuddepeHIaTbHBIX
MPaKTUKE ypaBHEHUH, TEOPUHU
BEPOSITHOCTEN,
MaTEMaTHYECKOM
CTaTHCTUKH B
Oymymen
npodeccruoHanbHON
NEeSATeTbHOCTH
e [IpakTnyeckue
o Jlekmmmu; e BrmoaHneHue .
3aHATHS,
e [IpakTuueckue JIOMAIIHETO
Buapl 3ansaTuii 3aHSTHUS, 3aJIaHus; * Ipynmoseie )
KOHCYJIbTaIluH,
e [I’pynmnossie e (CamocrosiTenbHas
KOHCYJIbTAIlU! paboTa CTyIeHTOB * CamoctosTensHas
paboTa CTyIeHTOB
Hcnons3yembie e KonrponbHas e KonrponbHas e OrtBeT Ha
cpejacTBa paborta; paborta; MPaKTUYECKOM
OLlCHUBAHMS e Brmmonnenue e  Odopmienue 3aHSATHH;
JIOMAIIIHETO JIOMAIIIHETO e KoHrtponbHas
3aJlaHus; 3a/1aHus; paborta;
e KomiokBuym; e 3ammra e DK3aMeH
e DK3aMeH WHUBUIYaJIbHOTO
3aJlaHus;

28
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e KoHcnekr
CaMOCTOATEILHON
paboThI;

e DKk3aMeH

OO1ue XapakTepUCTHKH ITOKa3aTeseil M KPUTEPUEB OLCHUBAHHMS KOMIICTCHIMM HA BCEX JTarax
NIpUBEACHBI B TabHIIe 6.

Tadmmua 6 — O0mue XapaKTepUCTHKH NMOKa3aTeJieil 1 KpUTepueB OLleHNBAHUS KOMIIETeHMH 110

ITanmamMm

IHoxka3aTean n

3HATDH YMeTh Baagern
KpuTepun
Ob6nanaet O6nanaer nuarna-
(bakTUYECKUMU U 30HOM
TEOPETUICCKUMU MPAKTHIECKIX KonTpomupyer
OTan4Ho 3HAHUSMU B YMEHHI, paboTy, IPOBOAUT
(BbICOKHIT npezaenax TpeOyeMBbIX ISt OIICHKY,
YPOBEHB) n3y4yaeMoi obnactu pa3BUTHUSA TBOP- COBEpIICHCTBYET
C IOHUMaHUEM YECKMX PEIICHM, JENCTBUS pabOThI
TpaHUIL abcTparupoBaHus
MIPUMEHUMOCTHU npobsem
Ob6nangaet
8 beper
JIAara3oHoM
3Haet (akThl, OTBETCTBEHHOCTD 3a
MPAKTHIECKHUX
MIPHUHIIATIGI, eI 3aBepIICHHE 3a7a4
Xopomio (0a30Bblii MIPOLIECCHI, 001ITHE T eg eMbIX’I[HSI B MICCJICJIOBAHUH,
YPOBEHb) TIOHSTHSI B peoy npucnocadiuBaeT
pelieHus
npenenax CBOE MOBEJCHUE K
. OTIpeICICHHBIX
n3y4aeMoi o0JIacTu 00CTOSATENTLCTBAM B
npo0seM B 06s1acTu
pelieHur npodieM
UCCIICTOBAHUS
O6nanaet
OCHOBHBIMH
YaoBiaerBopureib Ob6nanaet PaGotaeT npu
. yYMEHUsIMH, TpeOye-
HO (IIOPOTOBbIit 0a30BBIMU OOIIIMMHA MBIMH LTS pSIMOM
YPOBe€Hb) 3HAHUAMHU HaO0II0IeHUN
BBITIOJTHEHUS

MIPOCTHIX 3a7a4

DopMynupOBKa IOKa3arejaed U KPUTEPUEB OLICHUBAHMUS JAHHOW KOMIICTCHIUW IPUBEACHA B

Tabmune 7.

Taﬁ.lmua 7 — Iloka3aresu u KPUTECPHUHA OCHUBAHUA KOMIICTCHI MU Ha 3Tanax

IMoka3arTeau u

3HaTL YMmeTh Baanern
KpUTepuun
OT1an4yHo ® DemMoHcmpupyem ® c80000HO ®g cogepuieHcmee
(BBICOKHI
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YPOBEHBb)

noJIHOe NOHUMAHUE
Mamepuana,
6616000l
00Ka3ameJibHbl,
npugooum
npumepul,

® DeMOHCmpUpyem
cnocobHoCcms K
ananuzy u
CONOCMABICHUIO
PA3TUYHBIX
noo0x0006 K
peuieHuro 3a0a4u;

® Mamemamuyecku
obocrosvisaem
8b100p Memooa u
NIIaH peuletsl
3a0a4u

OpueHmupyemcs 8
MamemamudecKux
UCTNOYHUKAX
ungopmayuu;

® 1PABUILHO
8bINOIHAE
DUCYHKU,
uepmesicu,
epaguxu,
conymemsyrouwjue
omeemy,

® noxazvleaem
VMeHue
ULIIOCMPUPOBANb
meopuio
KOHKDemHbLMU
npumepamu,
NPUMEHAMb ee 8
HOBOU cumyayuu
npuU 8bINOTHEHUU
NPAKMUYECKO20
3a0anusl

enaoeem
NOHAMUSAMU,
uoesmu,
Mmemooamu,
CBA3AHHBIMU C
OUCYUNIUHAMU
@yHoamenmanvrou
Mamemamuxu;
egiadeem ymenuem
YCMAaHABIUBAMb
MedcnpeomemHble
u
BHYMPUNPEOMEMH
ble 853U MeAHcOy
cobbimusamu,
obvexmamu u
ABNIEHUAMU

Xopouo (6a30BbIit

® Jonyckaem

®  npumensiem

® KpumudecKku

YPOBEHb) HebobUUe Memoowvl ocmblcusaem
npobenvl, He peweHus 3a0a4 nonyuenHble
uckasueuiee 8 HEe3HAKOMbIX SHAHUL,
Mamemamuyeckoe cumyayusx; ® gradeem
cooepoicanue *  yueem PazHbiMU
omeema; KOPPEKMHO cnocobamu

® cmpoum svipaxcamy u npeocmaeneHus
JloeuyecKu apeymeHmupo- unpopmayuu
CBA3AHHBIU BAHHO (ananumuyeckoe,
omeem, UCNob3ys 000CHO8bI8AMD epaghuueckoe)
NPUHAMYIO mMamemamuec-
HAYYHYI0 Kue
MEePMUHOTIO2UIO; ymeepotcoenus

® npumeHsiem 8
omeeme
00WenPUHAMYIO 8
Hayke 3HAK080-
CUMBONILHYIO
cucmemy
VCIOBHBIX
0bo3HaveHUl,

® apeymenmupyem
8b100p Memooa
peutenus 3a0avu

Y10BJIETBOPUTEND | ® codeporcanue ® ymeem pabomams | ® oonyckaem

HO (IOPOTrOBBIH

usnazaem

CO CNPAaBoYHOU

ouubKU 6

2N
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YPOBEHb)

¢paecmenmapro,
He 6ce20a
nocne008amesbHo,

® nokasvieaem
obwee nonumanue
sonpoca;

® 3Haem OCHOBHbLE
Memoobl peuieHus
MUNoOBbIX 3a0ay

aumepamypot,

® yMeem 8bINONHAMb
cmaHoapmmuule
onepayuu;

® ymeem
npeocmasisimo
pe3ynbmamol
ceoetl pabomuol

® yMeem npuMeHsIms
Ha Npakmuke
OCHOBHbLE
Memoobl peuleHust
MUNOBLIX 3a0a4

Mamemamuyeckoll
MepMUHOIo2UlL,
yepmeoicax,
BLIKIAOKAX, HO
ucnpaeisem nocie
HABOOAUUX
80NPOCO8
npenooasames

® graoeem
HABLIKAMU
peutenst munosvix
MamemamuyecKkux
3a0ay

3 TunoBble KOHTPOJIbHBbIE 3a]aHUS

I[J'ISI peain3aliii BbIIICTICPCUHUCICHHBIX 3a/1a4 06y‘leHI/I$I HCIIOJIBb3YIOTCA CIICAYIOIIUEC MaTCpHallbl:
— THIOBBIC KOHTPOJIBHBIC 3aJaHUsA WX HHBIC MaTCpHaAJIbI, HGO6XOI[I/IMI)IC JJIs1 OOCHKH 3HaHI/II\/'I,

YMEHUM, HaBBIKOB M (MJIHM) OIBITA JEATENBHOCTH, XapaKTePHU3YIOIIMX ATanbl (HOPMHUPOBAHUS

KOMIIETEHITMH B IIPOIIeCCe OCBOSHUST 00pa30BaTeIbHOM MPOTPAMMBI, B COCTABE:
TecT: ne npenycmorpeno
KonTpoannas padora:

Cemecrtp 1

1. KonrponbsHas pabora no teme «JIuHeitnas anreGpar»

KonTtponpHas pabora 1mo TeMe «AHATUTHIECKAsi TCOMETPHS

2
3. KonrponbHas pabota no teme «lIpeaensn»

4. KouTponbHas pabora no teme «I[IponszBoanbie»
5

KOHTpOJ'ILHa}I pa60Ta 10 TCMC «HeOHpeI[CJ'ICHHHﬁ HUHTCTpAD» (3aI_I_II/ITa HHAWBUIYAJIBHOT'O

3aganus o TeMe: «HeompeneneHHpIil HHTETpam)

IIpyMepbl KOHTPOJIbHBIX PaGOT
Koumponvuas paboma no meme «Jlunevnas anceopay

1. Haitru marpuny D = ZA—(BC)T ,ecm A=| -1

2. Boruucnuts onpenenutens D =

3. Pemmts Matpuusoe ypasaenue | —1

2
5
2 0 5 -1
3 41
2 1 2
111 2
123
4 5. X=
101

0 -1 3
3 1|, B=|-4
-2 -1 -1
-1 14 -5
-3 24 -1|.
-1 4 -3
-3

4. Haiiti 3HaueHust A, €CIIM OHH CYIIECTBYIOT, P KOTOPBIX MaTpUIA

Vkasarh, ueMy paBeH PaHT [PU HalIEHHbIX 3HAYEHUSX A .
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2
2 -4 5
-1, C= .
)
0
-1 4 3
5 1 -1
—9 -6 -1
A 17 11

HMEeT HanMEHBIITHN paHr.
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5. OtHocHuTenbHO KaHOHHMYeckoro Oasuca B Rs mambl uetwipe Bextropa f=(L-12), f,=(3,0;-1), f3=(0;21),

X =(9;,—5;3) . loxazars, uro Bexrops f;,f,,f3 MoxHO npuHATS 32 HOBBI Gasuc B Ry.

oasuce f;.
6. Jloka3aTh, 4YTO cHUCTEMa
2%
3%
2%
X

+ 4x,
+ X
+ X

+ o+ o+

+

5X3
X3
2X3
X3

+
+
+

uMeeT eMHCTBeHHoe peiienue. HeusBecTHoe X Haiitu no dopmynam Kpamepa.

7. JlaHa cucTteMa JIMHEHHBIX ypaBHEHUI
X1 -

2Xq

9Xq

11x

+ + +

D(-2;0;3).

4x,

+

X3
2X3
3X3
9%5

+ 4+ +

4x,

-5,
8,
3,

7.

Haiitu koopauHaTsl BEKTOpa X B

Pewnts cucremy meronom aycca.

16.
Hoxka3zats, uTo cucteMa copmecTHa. Haiitu e€ oOwee pemenune. Haiitu yacTHOe peluenue, ecnu Xz = -1, X4 =Xg = 1.
8. Beruncmuts (2a+b,a—2b), ecim |a|= 5, | b | =2, (a;b)=120.

9. BrluvciauTh 00bEM NMpaMUIbI, 33JaHHOM koopaunatamu ceoux sepmun A(—2;—3;6), B(4;0;3), C(7;-7;4),

10. Jluueinsiii oneparop A neiicteyer B Ry = R; no sakony AX= (Xl +6X, +8X%3, Xy, — 2% +6X, +11X3). Haiitu

marpuiy A 3Toro omeparopa B KaHoHHueckoM 0Oasuce. J[okasath, uto Bektop X =(4;0;1) sBnsercs coOGCTBEHHBIM ISt

marpunst A.  Haiitn coGetBenHoe umeno Ag, cootBercTByromee Bektopy X. HaiiTu ocranbHble cOOGCTBEHHBIE 4YMCIA

marpuisl A . Haiitu Bce cOGCTBEHHBIC BEKTOPBI MATPULIBI A U CEIaTh IIPOBEPKY.

KOHmpOJZbHa}l pa60ma no meme «Anarumuyeckast ceomempus)»

1. [lana mpsimas 2x+3y+4=0 u TOuKa

MIEPHEeHUKY/ISIPHO AaHHOM MpsAMOH 0) mapajieTbHO JaHHOH MPSIMOH.
2. Haiimure npoekimio Toukn P(—8; 12) Ha mpsmyto, mpoxoasiryio depe3 Touku A(2; —3) u B(-5; 1).
z

3. Haiigure TOUKy nmepecedeHus IPIMO

1

x-1 y+1
-2

4. Bsruucnure paccrosinue ot To49ku P(—1; 1; —2) 10 ockocTH, MpOXOoasiel Yepes TOUKH
Mi(1;-1; 1), Mp(-2;1;3) m Ms(4; -5;-2).
5. CocraBpTe KaHOHHYECKOEC ypaBHEHHE MPAMOM, mpoxojsiieil deped Touky Mi(2; 1; —2) mapamienbHO — IPSIMOI

3Xx—-2y+4z-1=0
X+3y+2z+5=0"

Konmponvnas paboma no meme «llpedenvry

Vx+4a-1
VX+7-2

li x%—4x-21
My 7 2 23%+63
sin(x3+1)

x2+5x+4
2

4) lim,q (Z22)

3x—10

1) lim,__;
2)

3) lim,_

4
5) lim,_(1 + 2sin(x3))*?
. 4x 2x
6) hmx_>2 -2 -In v
e3x—6_1
V7x—-13-1
In(3x—14)
eX—_g5

7) lim,._,

8) lim,_s

9
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Mo(4; 1). Hammmmure ypaBHeHHS NpsMOW, mpoxonsmed udepe3 Touky M, a)

:g U TIOCKOCTH 2x+3y+z—1=0.



Koumponvuas paboma no meme «lIpoussoousiey

1. Mana dyHkmms U = 4 X2 + y2 + 22 . Haitru:

a) koopauHatel Bektopa gradu B Touke Mg(1,-2,2);

0) Z—U B 10uke M B Hanpasiennu sexropa a=(8,—4,1).
a

2. lokazarsb, uto GyHKuust Z=X—7Y+ Xy2 - 2x2y YAOBIICTBOPSCT YPAaBHCHHUIO
2 2 2
y-2+2(x+ y)- 07z +2(2x + y)-ﬂzo.
ox? ox oy oy?

sin x

e
3. Jlana Bextop - Gynkuus onnoit nepemennoit f(X)=| tgx |. Haittu f'(X) u f"(X).
2sin 2x
4. Nama pynxumss T (X,y)=| ~V X?+ y
2. In(4x +3y))

X =t+sint,

5. Haiitu VY, u Yy, , ecnu
Yot Yo {y =2+ cost.

6. Oynxuua Z = Z(X, y) 3a7aHa HesBHO ypaBHenneM X°yZ —3yz2 +27—4x=0.

BbI4ucouTs: a) @(1,0,2); 0) Q(l,O,Z).
OX oy

Hnousuodyanvroe 3adanue no meme «Heonpedenenuwiii unmezpany

dx dx dx 2 8- 3x
1 e 2) | ————— 3 4) | x-lcosdx“ —3)dx 5
) Icos2 X 2/ctox ) I9x2 +16 ) '[cos2 6x 2l ( ) : Iw/
6) I1 2Inx dx e*Xdx 9 J arccos® x 5—4xarcsin x

7) 8) [~ ————dx 10) dx
Jiszrliarctgzx e+l 1-x Jxll x2 arcsin x

11) IInXdX 12) _[X . arctgx -dx 13) J'x -e*dx 14) IS|n3X -cosxdx 15) JW

3x +2x-3 dx X% +1)dx dx
16)J‘ X(x — 1)(x+1) 1) J.XT—l 18) Ix3(—5x2)+6x 19) ‘[(x2+2)(x—1)2 20) J.1+S|nx
X dx e3dx dx (3x—2)dx
2 I%inx+4cosx J.Ssin2x+5coszx Dl ¥ Im * Jﬁ

26) Jj;\/i—ldx 27) Ilj% 28) je e 29) jtg3xdx 30) Ix.sinxdx

Konmponvuas paboma no meme «Heonpedenenmnwiii unmezpany

1. jcosx-(sin5x+1)dx
2. jx-lnxdx
x—5
S
dx
4, jx_xz
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5.

J' dx
C0S2X — 25inX - COSX + 351N 2x

Bomnpocsl k KOLIOKBUYMY 110 TeMaM «JIuHeiiHas aaredpa», «AHAJIUTHYECKAS TeOMeTPHsD)

1.
2.

No ok w

9.

10.
11.
12.
13.
14.

15.
16.

17.
18.

19.

20.

21.
22.

23.

24.

25.

26.
27.

28.
29.

30.
31.

32.

A

[Tonstue matpunel. [Ipumepsl. HacTHbIE BUIBI MATPHII.
PaBenctBo matpun. CnoxeHne MaTpyll 1 YMHOXKEHHE Ha 4ucio. Kakue MaTpuibl Ha3bIBalOTCS
COTJIaCOBaHHBIMM I10 pa3MepaM. Y MHOXKEHHE MaTpPHIL.
[lonsTue onpenenurens nopsiaka N. CBoiicTBa ONpPEAETINUTENS.
[lonsitue anreGpanueckoro aonoaHeHus. TeopeMbl 00 anreOpandyeckux J0MOJTHEHUs.
[onsitne Munopa. Teopema (6e3 J0Ka3aTenbCTBA) O CBSI3M MUHOpA U aNreOpanyeckoro J0MOTHEHUS.
[onsitue Mmunopa. Teopema (6e3 AOKa3aTENbCTBA) O CBA3M MUHOPA U aJIreOpandecKoro JOMOJIHEHUS.
Teopema o 6a31CHOM MUHOpE U €€ cIeACTBUA (O JIMHEHHON 3aBUCMOCTH U HE3aBUCUMOCTHU CTPOK U
CTOJIOIIOB).
OO6parnas marpuua. Teopema o CylecTBOBaHUU 00paTHOM MaTpuiibl. Dopmyna HAXOXKICHHS
3JIEMEHTOB 0OPaTHOW MaTPHULIBI.
MaTtpuuHble ypaBHEHUS U UX PEILLIEHUE.
JlaTe onpeneneHne paHra MaTpHUILl U €¢ 0a3MCHOT0 MHUHOPA, 0a3UCHBIX CTPOK M CTOJIOIIOB.
[pakTuyeckuii cnoco® OThICKaHUS PAHTa MaTPHUIIBI.
Chopmynupoare Teopemy Kponekkepa-Kanemnu.
3anucare Gpopmynsl Kpamepa.
[Tonstue dynaamenTanpHOM cuctemsl pemennid. Oteickanue OCP.
Hatp omnpenenenue 6a3zuca B N- MEPHOM apU(PMETHIECKOM MPOCTPAaHCTBE. TeopeMa o pa3ioKeHun
BEKTOpa 1o 0a3ucy.
3anucath (hopMyIIBI IEpexo1a OT 0JHOTO Oasuca K Apyromy. IIoHsATHE OPTOrOHATBHON MATPHUIIBL.
[lonatue nuHENHHON 3aBUCUMOCTHU M JTUHEHHONW HE3aBUCUMOCTH BEKTOPOB, JIMHEWHAss KOMOMHALIHS
BeKTOpOB. [loka3aTe, 4TO BCAKUI BEKTOp OJTHO3HAYHO pasJaraercs 1o 0asucy.
OproroHanbHble U OPTOHOPMUPOBAHHBIEC OA3UCHI.
CkanspHoe npousBeieHre BeKTopoB. Onpesenenne, CBOMCTBA U IPUIIOKEHUS. BeraucinrenbHast
dbopmya.
[lonsiTue neBoii u npaBoi Tpoiiku BeKTOpoB. Onpeenenne BEKTOPHOI0 IPOU3BEIEHUS BEKTOPOB.
CaoiicTBa. Beruucienue BEKTOPHOTO MPOU3BEICHHUS 10 33/IaHHBIM JIEKAPTOBBIM KOOPAMHATAM
BEKTOPOB
CMmenianHO€ MPOU3BEIEHUE U €T0 TeOMETPUIECKUI CMbICI. BhIuncienne cMemanHoro
MIPOM3BENICHNUS B JEKapTOBBIX KOOPIMUHATAX.
[TonsiTe COOCTBEHHOTO BEKTOpPa U COOCTBEHHOIO YHCIIa IMHEHHOTO OMepaTopa, UX HaX0XKICHHUE.
[MonyunTts ypaBHEHHE MPSAMOU, MPOXOAIICH Yepe3 Touky My (Xo, Yo) IepIeHAUKYIISIpHO BeKTopy N
{A,B}. OGee ypaBHeHue NpsIMON Ha MIIOCKOCTH.
Brruncnenue yrina Mexxay NpsMbIMH. YCIOBHE NapajIeIbHOCTH U NEPIIEHIUKYISIPHOCTH MPSAMBIX Ha
IIJIOCKOCTH.
Y paBHeHue WI0CKOCTH, TPOXOAANIEH yepe3 JaHHy 0 To4Ky Mo (Xo, Yo, Zo) EPIEHAUKYIIAPHO
nanHomy Bektopy N {A,B, C}. O0iiee ypaBHEHHE IUIOCKOCTH.
Kak HaiiT ypaBHEHHUE IJIOCKOCTH, IPOXOAIIeH yepe3 Touky My (Xo, Yo, Zo ) MapayjieasHO ABYM
3a/laHHBIM BEKTOpaM. YpaBHEHHUE IJIOCKOCTH, IPOXOJAIIEH Yepe3 TP 3aJaHHbIE TOUKH.
OxapakrepusyiiTe BCeBO3MOXHbBIE CIIydan PACIONOKEHHUS TPEX MIOCKOCTEH.
3azauy 0 BHIYMCIEHUM YITIa MEXKAY IUNIOCKOCTAMMU. YCIOBHUE MMapajlIeIbHOCTH U NEPIEHANKYIIPHOCTH
IJIOCKOCTEM.
[lepexon ot o0miero ypaBHEHUs MPSMON B MPOCTPAHCTBE K KAHOHWYECKUM U TTApAaMETPUIECKHM.
3a/1auy 0 BHIYMCIICHUH PACCTOSHUS MEX]Ty TOUKON U MPSAMOM B MPOCTPAHCTBE U MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU.
Brruncnenue yria Mexay NpsMoi U MI0CKOCTHIO.
Boruncnenue yria Mexxay AByMsl IPSIMBIMU B IPOCTPAHCTBE. YCIOBUS NapajjIeIbHOCTH U
NEPIECHIUKYTISIPHOCTH MPSMBIX.
Onnunc. 3anucarh KaHOHHMYECKOE YPaBHEHHE IUIUIICA. DKCIEHTPUCUTET U JUPEKTPUCHI DILTUTICA.
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33. l'unepOona. 3anucaTh KAHOHUYECKOE YPAaBHEHUE TUTIEPOOIIBI. DKCICHTPUCUTET, TUPEKTPHUCHI,
ACUMIITOTHI.
34. ITapabona. 3anmucarh KAHOHMYECKOE YPaBHEHUE MapadOoJIbI.

Cemectp 2
1. KoutponbsHas pabota o teme «/luddepenHnuansapie ypaBHeHU» (3aUTa HHIUBUIYAIEHOTO
3a7anus 1o teme «J/IuddepeHimanbabie ypaBHCHUS)
KontponpHas padora mo reme «Teopus mosi»
KontponpHas padora o reme «DyHKIIMH KOMILUIEKCHOTO IIEPEMEHHOT 0
KontpomnpsHas padora mo reme «YHucIoBbIe PSIB
KontponpsHas padora o teme «Boryetsl. [IpuioskeHue TeOpUH BHIYETOB K BHIUMCICHHUIO
HWHTETPAJIOB)»
KontponpHas pabora mo teme «OnepaioHHOE UCUUCIICHUE)

arwn

S

Hnousuodyanvroe 3adanue no meme «/[ughgpepenyuanvhvie ypasHenus»

1. Haiigure o6muii uaterpan quddepennmansHoro ypasaenus Incosydx -+ xtgydy =0; yy 77 +e¥=0;

,_ Y y
y = +Cos

2. Haiinure perenne 3amaun Korm Y — X2+ly =e*(x +1)2, y(0)=1;
(18y°—x)-y' =4y, y(5)=1; y+xy=(x-1)-e*-y% y(0)=

3. Haiinure obmmit naTerpan auddhepeHnuarTsHOT0 YpaBHEHUS
(cos(x +y?)+si nx)dx + 2ycos(x +y 2)dy =0

1
4. Haiinute o01iee pemnieHue ;[Hq)(bepeHuHanLHoro ypaBHenust Cthx.y"—y+ chx = 0

Pemmre 3agaay Komu y7-y3+9— () 1, y'()
Haiinute oOuiee pemenue ):[Hq)(bepeﬂunanbﬂoro ypaBuenus y"—13y”+12y' =x-1;
y" —T7y" +15y —Qy = (8x—12)-e*; y+2y'+5y =—cosX; y +64y =16-sin8x—64-e>

—X

7. Pemmre 3agauy Komm yr + 3y + 2y = € 5y e¥ y(0)=0, y(0)=0
dx

qf =X +2y+ 4e*,
8. Haiinure obmee pemenue cucteMsl TudpepeHIMaTbHBIX ypaBHEHUN d;[/
di =Xt 2y

Koumponvuas paboma no meme «{ugpghepenyuanvuvie ypagnenusy
1. Haiiaure o6mmii maTErpan nuddepeHImanbHOr0 ypaBHEHUS

*sinydx = (ecogs_yl)dy

y' —4xy =—4x3 y(0)=-1/2
2. Haiinure pemenue 3anaun Komm
3. Haiigure oOmmii maTErpai qudQepeHmans-Horo ypaBHEHHS

(S|ny+ ysinx + ]dx+(xcosy cosx+y]dy 0
. yl” + y”
4. Haiinurte obiee permenue nudhepeHmaisHOoro ypaBHEHUS J;
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y"=8y° y(0)=1 y(0) =
5. Pemnre 3amauy Ko
6. Haiinure obmee peurenne auddepeHIHaIbHOr0 ypaBHEHHS Y + 3y” + 2y = X2+ 2X +3

7. Pemnre 3anauy Komn
X

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

dx
8. Haitnure oOmiee penienue cucteMbl quddepeHInanbHbIX YpaBHEHHUH dt

y _ t
ar= 2X+Yy+16te

—2X + 2y,

Koumponvuas paboma no meme « Teopus nonsa»

1. Haiigure paboty cuisl F = (X + y)i+ (X — y)] IIPH TIEPEMEIIEHUH TI0 KPUBOM y=x? ot Touku M(-1;
1) no Touku N(1;1).
2. Jlokaxkute, 4TO MOJIE a= (12X + 5y — 9)i + (5X +2y— 4)] MMOTEHIMAIBHO U HAWINUTE €ro MOTEHIMA.

Cnenaiite npoBEpKY.

§+ y+z=1,

3. Haiigure moToK BeKTOPHOTO oSt &= Xi + Y+ ZK 4epes 4acTh IIIOCKOCTH 5

PAcCIIOIOKEHHYIO B IEPBOM OKTaHTE (— OCTPBIii).

4. Haiinure diva n rota BTtouxe M(0,7/2,1), ecnm 5:(6x—cosy, eX+z 2y+32).

5. HaiiguTe MOTOK BEKTOPHOTO IIOJIS a=23xzi— 2X]+ yE 4yepes3 3aMKHYTYIO TOBEPXHOCTh
{X+ y+z=2 x=1 x=0, y=0, z= 0} (HOpMAJTb BHEIITHSISA ).

KOHmpOJZbHa}Z pa60ma no meme ((@yHKI/;MU KOMNJIEKCHO20 NEPEMERHO20»

Haiinure Bce 3HaueHMs KOpHSA Y-3+4i
[IpencraBbTe B anreopanueckoit popme a) Ln(—1+ iv/3 ); 6) (1+i )i

Haueprute oGnacTh, 3aJaHHYIO HEPaBEHCTBAMHU ‘Z —1 <1,

b

[Mokaxxute, uto 3amanHast pyHkims U(X,y) SABISIETCS TapMOHUYECKOM. BoccTaHOBUTE MHUMYIO

yacTh aHanmuTHdeckoi Gpyukuuu f(z), ecmm U(X,y)=-2xy -2y u v(21)=1

5. Brruucimre uHTETpa J.(l+ i+2z)dz, rne C— nunus, coequnstomas Touku Z; =0 u Z, =1 +1i

C
110 IPAMOU
z
6. Beruucnure uHTETpa § 2e dz, eciu C: a) |Z —2| =1;0) |Z —4| =3; B) |Z —2| =
7° -6z
Cc

Koumponvnas paboma no meme « Qucnoswvie psiowi»
1. Uccnenyiite yncnoBble psiibl Ha CXOJUMOCTh

DIl 9i St wE S .>Z(3”+2j-

“n+3 and 44 1(n+2)1-4" S\4n-1

0
2. HaliguTe 007aCTh CXOIUMOCTH psiia Q) Z(In X)n , 0) an”
n=1 n=1

2R
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3. Paznoxwure ¢pyHkuuu B psag Teitnopa B OKpeCTHOCTH TOUKH Xy =0

Q) 1()=1-", §)1()=sin’x,B) f(x)=>—. 1) f(x)=In 2"~

Koumponvuas paboma no meme « Boiuemui.
Tpunootcenue meopuu 8viuemos K 8bl4UCTEHUIO UHMESPATI08)
1. Omnpenenute THI 0COOO0M TOUKH

In(1+22) 1 > 1
a) f(z)=—"-""77,=0,6) f(z2)=——%—, 29=2.8) > — . 7,=1
) () Z 0 ) () (Z 2)3'ez 0 )z 0

2. Brpruncnure MHTErpasbl

1 e3-z .
a) %Eﬂ(zz——lmdz C:[4=12
~+00

BJ‘ dx

todx
© _'[r\/2+cosx' )_w(x2+1)-(x2+4)

KOHmpOJZbHClﬂ pa60ma no meme «Onepauuomtoe ucuyucieHue))

t
1. Haiigure uzobpaxenue f (t) = jt3 et
0

. 1 p
2. Haiigute opurunan no u3obpaxenuto: a) F(p)=————, 6) F(p)=——— .
) p?-p+1 (¢} (p-1)p+2)

3. f(t) = sht, (p(t) =t a) zamuummre cBEpTKY f#@ B BUIE MHTErpala U HaiUTe eé N300paKEHNE;

6) 3anumute Gopmyny lroamens
X' =4X+3
4. Pemmre 3amauy Komu a) x”+x=3sin2t, x(0)=x'(0)=1; o) {y’ = X+2y,
x(0)=-1, y(0)=0

Cemectp 3
1. KoutponpsHas pabota mo teme «/leiictBus Hax coObITusiMU. OCHOBHBIE TEOPEMBI TEOPHH
BEPOSTHOCTE»
2. KonrponbHas pabota 1o teme «CirydaiiHble BEIMYMHBI U MX XapaKTEPUCTUKN

w

KontponpsHas pabora mo temMe «MHOTOMEpHBIE CTy4aiiHbIe BETUYHHBD)
4. HroroBas KOHTpOJIbHas paboTa mo Temam pasnena «Teopust BeposTHOCTE» (3amaun, ist
pEelIeHns KOTOPhIX HEOOXOAMMO 3HaHUE BCEX pa3elioB Kypca)

IIpuMepbI BAPHAHTOB KOHTPOJIbHBIX PadoT.
Koumponvnasn paboma no meme «/leticmeusi Hao coovimusamu. OCHOBHbIE MeopeMbl MeopuU 8ePoImMHOCIe)
Bapwuanr 1.1.
1.1.1. Ky0, Bce rpaHu KOTOPOTO OKpaIleHbl, paciuieH Ha 64 KyOnKa 0IMHAKOBOTO pa3Mepa,
KOTOpBIE 3aTeM repeMenianbl. Halaure BepoaTHOCTh TOTO, 9TO CIyYaiiHO B3ATHIA KyOUK UMEEeT
JIBE OKpalIeHHbIE TPaHH.
1.1.2. Ha ctemnaxe B ciaydaitHoM mopsiake cTout 10 KHAUT, IprdeM 4 U3 HUX 110 MAaTEMaTHKE .
CiayudaiiHo B3su Tpu KHUTH. HaliinTe BeposSTHOCTD TOTO, YTO CPEIU HUX OKAKETCS XOTS ObI
0J/IHa TI0 MaTEMaTHKE .
1.1.3. B kopoOke 20 nmammnouex, npudem 4 U3 HUX paccuutaHbl Ha 2208, a 16 Ha 1278B.
[TonoBuHa Tex u Apyrux matoBble. CiydaiiHo B3suM 2 namnbl. Haliiute BeposaTHOCTB TOTO,
YTO OHM PAa3HOT'O HANPSDKEHUS U 00€ MaTOBBIE.
1.1.4. B cnaprakuane yyactBytoT 20 CIIOPTCMEHOB: 12 JBIKHHMKOB U 8 KOHBKOOCKIIEB. BEpOATHOCThL BBIMOJIHUTH
HOpMY IbDKHUKOM paBHa 0,8, a koHbKoOexmeM(0,4. CroyJaifHO BhI3BaM 2 cropTcMeHa. Halinnte BeposSTHOCTH
TOT0, YTO OHU 00a BBHITIOJHUIA HOPMY.
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Koumponvnas paboma no meme « Cnyuaiinvie 6euyunbl U Ux YUCI06ble XAPAKMEPUCTIUKUY
Bapuanr 2.1.

2.2.1. BeposITHOCTH TOTO, UTO B OMOIMOTEKE HY)KHas CTYACHTY KHUTa cBoOoHA, paBHa 0,3. CocTaBbTe psj pacupeaeaecHus
yucna OMONIMOTEK, KOTOPBIE MOCETUT CTYIEHT, €CM B TOPOJIE BCETO YEeThIpe OMOIMOTEKHM W BCE OHM HMEIOT HYXKHYIO €My
kHUry. Haitnmure QpyHkumio pacrpeneneHus, MaTeMaTHueCKoe 0'KUIaHUE U AUCIIEPCHUIO TOH CllydallHON BETHYHHBI.

0,x<-1
2.2.2. lana GyHKIMs pacnpenenenus cnydaidnon senmmunael X  F(x) ={Ax3+B,-1<x <1

1,x>1

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

KOHmpOJZbHaﬂ pa6oma no meme ((MHOZOMeprle Cﬂy%aﬁHble BEIUYUHRDBL U UX YUCTIOBblE XAPAKMEPUCMUKU)

Bapuanr 3.1.
3.1.1. IsymepHas ciydaiiHas BemwmuuHa (X,Y) 3amaHa MaTpuIleil pacripeieleHus BEpOSITHOCTEH
X
v 1 2 4
0 0,1 0 0,2
2 0 0,3 0
5 0,1 0,3 0

Haiigure

1) psange pacnpenenenus X u 'Y,

2) MaTeMaTH4YECKUE OKUIAHHS;

3) nucnepcuu;

4) xoBapuarmio X n Y

5) k03QHUIHEHT KOPPETSIINY;

6) ycioBHOE MaTeMatrdeckoe oxumaanue M[Y/X=2].

3.1.2. IBymepHblii cinydaiinbiid Bektop (X,Y) 3aaH INIOTHOCTBIO paciipeAeieH s BEpOSITHOCTEH

{A(fy A:0(0;0),B(1;0),C(1;1) B Apyrux TouKax.

Haiingure
1) mapamerp A;
2) IIOTHOCTH pacipeneseHus BeposTHocTed X u 'Y,
3) MareMaTHyYecKue OXKHIaHHMS;
4) nucnepcuu;
5) xoBapuarmoo X u Y,
6) ko3 uUIHEHT KOPPETSIIUH;
7) ycnoBHOE MaTeMartmdeckoe oxkumaanue M[Y/X=1/2];
8) sHauenue Gpynkunu pacnpeanenenns F(1; 1/2).
Umoeosas konmponvrnas paboma no Kypcy
Bapmuanr 4.1.
4.1.1. Jlana TUIOTHOCTH pacTpeeIeHHs CITyIaifHON BETHYUHBI X:
0,eciux < 0;

1
E,eCJluO <x<1;

x)=+<1
p&) §x,eczzu1<x£2;

0, ecru x > 2.

1
CoOpiTHe A HacTymaeT ¢ BEpOSTHOCTBIO 1/3, ecnm W BeposTHOCTBRIO 2/3, ecmu X € (5;2]. W3BectHO, uTOo coObITHE A

. 1
Hactynwiio. Haiiiure BeposTHOCTB TOro, uto pu 9ToM X € [0; E]'

4.1.2. Tlo HeKOTOPOH 1eNH MPOU3BEAECHO TPHU BhICTpena ¢ BeposiTHOCThIo nonananus 0,1; 0,2; 0,8 coorBercTBeHHO. [Ipn oqHOM
MIOTIaJJaHNH TIeTTb OyZIeT paspylieHa ¢ BeposTHocTho 0,4, ipu AByX — ¢ BeposTHocThIo — 0,6, pu Tpex — 0.8. Llens okazanack
paspyieHHoil. Haliqure MaTemaTrueckoe OxuAaHue uncia nonaganuii B uenb. Oteer okpyraute 10 0,1.

4.1.3. Haligure kymyasaTHYIO GYHKIUIO @, (t) cnyyaiiHas BenuduHBl X, 3aJaHHOM IUIOTHOCTHIO pacnpeneienus p(x) =
1

m((x-1)2+1)
4.1.4. lnametp X OTBEpCTHs UMEET HOPMAIbHOE PACIpe/ieNiCHHE ¢ YHCIOBBIMU XapakTepuctukamu: M[X]=5 mm, 6[X]=0.2
MM. [lnametp Bana paseH 4.9 mMm. Haiinnte BeposSTHOCTB TOTO, UTO Bajl BOMAET B OTBEPCTHE.

Orpannuutbcs ciydaeM t>0.

Bonpoch! kK KOJLTIOKBUYMY: (POPMHPYIOTCS M3 CIIUCKA SK3aMEHAIIMOHHBIX BOIIPOCOB K dK3aMEHY B 3-eM
cemecTpe (MMPUBEICH HUXKE).
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Tembl 1a00paTOPHBIX PA0OT: He PEIYCMOTPEHO

BrninmosiHeHue JoMalHero 3aJaHus:
Cemectp 1

1.
2.

3.
4.
5

IS

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.

arwn

Marpuibl 1 1eCTBUA HAJ HUMU.
Beruucnenue onpenenuteneit 2-ro nopsaka. [loHsTne MuHOpa M anreOpanyeckoro JOMOJHEHHS.
Beruucnenue onpenenurenei 3-r0 ¥ 4-ro NOPSIIKOB.
OOpatHas maTpulia. PerieHrne MaTpUYHBIX YpaBHEHUH.
Haxoxnenue panra matpuupl. Teopema o 6a3uCHOM MUHOpE.
basuc u pazMepHOCTb JHHEWHBIX npocTpancTB. Koopaunate! BekTopa. (Ilonstie 6a3uca. @opmyiisl
nepexojaa ot ofHoro 0Oasuca k Apyromy. OpToroHanbHble U OpPTOHOpPMHpOBaHHBIE Oa3uckl. Hopma
BEKTOpA.
Pemenue cucrem nuHelHbIX ypaBHeHU MeToaoM Kpamepa, metonom ["aycca.
Pemenue HeonpeneneHHbIX CUCTEM JIMHEWHBIX YPABHEHUM. PellleHre CucTeM JTMHENHBIX OJTHOPOIHBIX
paBHEHUI.
JIuneiinple onepauuu Hajx BekTopamu. CKalsipHOE, BEKTOPHOE M CMEIIAHHOE IMPOMU3BEICHUS, HX
IIPUMEHEHNE.
JIuneitHbIN omepaTop M ero maTtpuiia. HaxoxneHue COOCTBEHHBIX YHMCEN U COOCTBEHHBIX BEKTOPOB
JIMHEMHOTO oreparopa.
[IpsimMast TMHUS HA MJIOCKOCTH.
[InockocTs.
[Ipsimas 1 MIIOCKOCTHh B IPOCTPAHCTBE.
[lonsipHast cucrema koopauHaT. IloBepXHOCTM BTOPOro MOpsAKA: KAHOHUYECKUE YpaBHEHMS,
HCCIIE0BAHUE C TIOMOILIBIO CEUCHUN.
[Mpenen uuncioBoit mociemoBateabHOCTH (PackpbiTHe HEONMPEAEICHHOCTH 00/00, 00— (IpPOOHO —
panroHaibHbIE, UPPALIMOHAIBHOCTH, (PaKTOpHAIb)).
Ipenen pynukuuu (Packpeitie nHeonpeneaennocreit 0/0, oo/, 00—o0),
3ameyareabHbIE TPEIEIIbI.
CpaBHeHue 0€CKOHEYHO MalbIX. | 1aBHas 4acTh.
HemnpepoiBrocTs pynkmm. Kinaccupukamnus Touek pa3pbiBa.
IIponsBonnasa. TexHuka mubdepenimpoBanusi. IlpousBogHas cioxHOW ¢yHKIMH. Mertoa
norapupmMugeckoro qudhepeHIMpoOBaHusI.
[IpousBoansie u nquddepennuansl Beicumx nopsakos. @opmyna Jleitbuuna. Juddepenunuporanue
(byHKIUH, 3aJaHHBIX HESIBHO, ITAPAaMETPHUECKH.
l'eomerpuueckuin cmbici npousBogHou. Popmyna Teiopa. IlpaBuno Jlonurans.  YactHbie
MPOM3BOJHBIE U AU PepeHnrnan GyHKINN HECKOJIBKUX NEPEMEHHBIX.
[IpunoxkeHrne 4YacTHBIX MNPOU3BOAHBIX (TPaaUEHT, MPOM3BOJHAS IO HAIPABIEHUIO, YpPaBHEHHE
KacaTeJbHOU mockoctr).  uddepennnpoBanue HessBHO 3amaHHOM  GyHKIMUA. YacTHbIE
IIPON3BOJHBIE BBICIINX MOPSIAKOB.
Henocpencrsennoe unrerpuponanue. [loasenenue noj 31ak guddepennnana. 3aMeHa MepeMeHHOM.
Meron uHTErpupoBaHHE MO YacTsIM. VHTerpupoBaHHe BbIpaXXEHUH, COAEpXkAIIUX KBaJpPaTHBII
TPEXUIEH.
HuTerpupoBaHue palMoHAIbHBIX APOOEH.
HurterpupoBanue upparmonaibHocteid. Teopema YeOrbImiera.
WuTterpupoBanue GyHKIMNA, pallMOHAIBHBIX OTHOCUTEIBHO TPUTOHOMETPHUIECKUX ()YHKITHHA.
Cemectp 2
OmnpeneneHublii uHTErpan, ero cpoiictBa. @opmyna Herorona-JleiiOuuma. MuTerpupoBanue 1o
4acTsAM U 3aMEHa EPEMEHHON B OIIPE/IEIEHHOM UHTETpaje.
IIpunosxeHus onpeaeeHHOro UHTErpaa.
HecoOcTBeHnHbIe HHTETpaNbl ¢ 0ECKOHEUHBIMHU MIpeIeIaMu.
JIBOMHBIE MHTETPAJIBIL.
3aMeHa MEpPEeMEHHBIX B JIBOMHOM HWHTErpayie. /[BOWHONM MHTErpai B MOJSAPHOM CUCTEME KOOpAUHAT.
[IpumeHeHre BOMHOTO MHTETrpasa K PeIICHNI0 TEOMETPHUECKUX U (PH3UUECKUX 3ajad.
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TpoitHO# MHTErpai B J€KapTOBOM CUCTEME KOOPJMHAT.

3aMeHa NepeMeHHbBIX B TPOHHOM uHTerpaine. Llunuaapudeckas 1 cepudeckas CUCTEMbI KOOPIUHAT.
[Tpunoxxenus.

KpuBonunelinple nHTErpaisl 0o JuinHe Ayru. CBOWCTBa, BBIYUCIEHNE, IPUMEHEHUE.

KpuBonunelinple uHTErpasnsl mo KoopauHataM. (CBOWCTBA, BBIYMCIIEHHE, NpuUMeHeHue. Popmyia
I'puna.

[ToBepxHOCTHBIE HHTETpabI |-rO posa.

[ToBepxHoctHbie unTErpatsl l1-ro poga. ®opmynsl Crokca u Octporpaackoro-I'aycca.

BexropHsble nois.

Juddepennnansapie ypaBHEHUS! TIEPBOTO MOPSAKA: YPAaBHEHUS C Pa3AelSIONIMMUCS TTePEeMEHHBIMH,
oJIHOpoAHbIE U] epeHIInanbHbIe YpaBHEHHUS.

JuddepeHnmanpaple ypaBHEHUST TEPBOTO TOPSIKA: JIMHEHHbIC ypaBHEHHs, BepHYy/UHM, B MOJHBIX
nuddepeHmanax.

YpaBHEHMsI BBICIIMX HOPSAIKOB, TOMYCKAIOIINE TOHWKEHUE MOPSIIKA.

Jluneiinsle nud¢epeHIraNbHble YpPaBHEHUS € IOCTOSHHBIMU Kod(¢uiuentamu. Haxoxnenue
o01Iero peneHust OAHOPOIHOTO YPaBHEHUS.

Jluneiinble nuddepeHanbHble ypaBHEHUS C MOCTOSHHBIMU Koddduiuentamu. Haxoxnenue
YaCTHOI'O pPEIICHUs JIMHEHHOT0 HEOJHOPOIHOTO ypaBHEHUS IO MPaBOil 4acTH CIELHAIbLHOIO BHJA.
Meto Bapraliiy IPOU3BOJIbHBIX IOCTOSHHBIX.

CucreMbl nuUHENHBIX TU(dEepeHINATBHBIX YPABHEHUH C MOCTOSHHBIMU KOX(puIMeHTaMu (METOJ
UCKJIIOYEHMSI, METOJ DUIepa).

DneMeHTapHbIe QYHKIIMN KOMILJIEKCHOTO TIEPEMEHHOTO.

[IpousBoHas GYHKIIUN KOMIUIEKCHOTO ITEPEMEHHOTO.

WuTerpan oT pyHKINK KOMIUIEKCHOTO TEPEMEHHOTO.

Wnterpansuas popmyna Kormm.
Yucnossle psasl. TeopeMbl CpaBHEHUS.

[pusnaku cxoaumoctu: J{anambepa, Ko, uHTErpanbHbIH.

3Hakouepenyomuecs psabl, npuzHak Jleitouua.

OynkimoHanbHele psabl. O6macts cxonumoctH. [Ipusnak Beitepmrpacca. Cymma GpyHKIIMOHAIBHOTO
psana.

Crenennsle psaabl. IHTEpBas U pagnyc CXOJUMOCTH.

Pan Teiinopa. Psg Maknopena. [I[pumeHeHrne CTENEHHBIX PSIO0B.

Psan Jlopana.

Oco0Oble ToukH, nx kinaccudukamnms. Psg Jlopana B OKpecTHOCTH 0COO0M TOUKH.

Beruetsl. OcHOBHas Teopema O BelueTax. BeluncieHre BHIYETOB.

[IpuiioxkeHne BBIYETOB K BBIUUCIECHUIO HHTETPAJIOB.

Psan ®@ypre. KommnekcHas opma psina Oypbe.

[IpeoGpazoBanms Jlamnaca.

Haxosxaenne opuruHaiia mo M3BECTHOMY H300PaKEHHIO.

[TprMeHeHue oneparMoHHOTO UCUUCIICHHS K pelleHnto quddepeHInanbHbIX YpaBHEHUI U CUCTEM.
Cemectp 3

KomMOuHaTopuka.

JeiictBust Hax coObITUAMU. CTaTUCTUYECKOE, KIIACCUYECKOE, TEOMETPUUIECKOE ONPEAEIICHNE
BEPOATHOCTH.

OcHOBHBIE TEOpEMa TEOPUU BEPOSATHOCTEH.

®opmyia nonHou BeposstHocTU. Dopmyia baiteca

[TocnenoBaTenbHOCTh HE3aBUCUMBIX OIIBITOB.

JIMCKpETHBIE U HENIPEPBIBHBIE CITy4aHbIE BEITMUNHBI.

UucnoBble XapaKTEPUCTUKHU CIIYYAHBIX BEJITUYHH.

3aKOH paBHOMEpHOTo pacnpenesneHus. [lokazaTenbHoe 1 HOPMAJIBHOE pacpeeIICHUS.
Xapakrepuctudyeckas GyHKIIHS.

JIByMepHBIE CIly4aiiHbIE BEJTUUMHBI.

[IpenenpHbIE TEOPEMBI TEOPUH BEPOSTHOCTEM.

DneMEeHTBl MaTEMATUYECKOM CTaTUCTUKU.
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13. [locTpoenue JOBEpUTENBHBIX HHTEPBAJIOB AJIl MapaMETPOB pacIpe/leTICHHUS.

TeMbl 17151 CAaMOCTOATEIbHOI PA0OTHI:

Cemecrtp 1

1. Tlpouenypa opTOroHaIU3aALHH.

2. JluHelHBIE TPOCTPAHCTBA. ApU(METHUECKUE POCTPAHCTBA. EBKIINIOBHI IMHEHHBIE TPOCTPAHCTBA.

3. OyHKUUH B IMHEHHBIX TpocTpaHcTBaX. KBaapatuunsle ¢popmbl. [IpuBeaenne kBaapaTtuaHoi popmbl
K [JIaBHBIM OCSIM.

4. Tenszopsl. Onepanuu HaJl TEH30paMU.

5. VYpaBHEHHE MOBEPXHOCTH B MpocTpaHcTBe Llunuuapruyeckre, KOHHYECKHE TTOBEPXHOCTH,
MIOBEPXHOCTH BpalllCHNUS.

6. MuoxectBa. Onieparu HaJl MHOXXeCTBaMU. [ paHUIIBI YNCIIOBBIX MHOXKECTB. MOITyITh
JENCTBUTEIBHOTO YUCIIA.

7. DnemeHTapHble PyHKIUH, UX cBoWcTBa U rpaduku. OcHOBHbIE cBoMcTBA QyHKIMU. ClokHAs U
oOpaTtHas QyHKIUH.

8. YwucieHHbIe METOBI PELICHUS] YPABHEHUIL: 3a/1a4uM OTAEICHUS KOPHEN; METOJ TUXOTOMUH.
YucaeHHbIe METO/IBI PELICHH 3aa4 00 HHTEPIOJIALUN 3aBUCUMOCTEH.

9. TeomeTpuveckuii 1 MEXaHUYECKHUIA CMBICIT IPOU3BOTHOM.

10. Ilpu3Haky MOCTOSHCTBa U MOHOTOHHOCTH (DYHKIIMH. DKcTpeMyMbl. Hanbombliee u HauMeHbliee
3HaueHue (PYHKIIUU Ha OTPE3KeE.

11. BeimykinocTh BBepX U BHU3 rpaduka ¢pyHkuuu. Touku neperuda.

12. Acumnrotsl. MccinenoBanue GyHKIIMK U TOCTpOSHUE Tpaduka.

13. Ilpenen u HENPEPHIBHOCTH (PYHKIIUM MHOTUX MEPEMEHHBIX.

14. TlpousBoiHast MaTPHUIIA U €€ CTPOCHHE.

15. ®opmyna Teilsiopa B MHOTOMEPHOM ClTy4ae.

16. OkctpeMyM (YHKIMM HECKOJbKMX IepeMeHHbIX. HeoOxoauMble U J1OCTaTOYHBIE —YCIOBHS
JKCTpEMyMa.

17. YcnoBHeii 3kcTpeMyM. Hanmensbiniee n HaubopIee 3HaueHuss QyHKIMKU B 00IaCTH.

Cemectp 2

1. IlpuOnukeHHbIE BBIYMCICHUS ONPEJEICHHOIO HHTerpana. YuciieHHble METOJbl  BBIYMCIICHUS
MHTETPaJIoB C 3a/laHHON TOYHOCTBIO (METO/IbI IPSIMOYTOJIbHUKOB, METOJ] TpaleLuii).

2. CXOOuMOCTh B CMBICJIE TJaBHOTO 3HaueHUs. HecoOCTBEHHBIE HWHTErpanbl OT HEOTPAHUYCHHBIX
G yHKIHH.

3. UYucneHHsle MeTOABI perieHus 3anaun Koy 11st 00bIKHOBEHHOTO AU(PEepeHIINATBHOTO YPaBHEHHUS.

4. JluddepeHnnanbHbIN TUHEHHBIN oniepaTtop. JIMHEHHO 3aBUCUMBIE U JINHEWHO HE3aBUCUMBIE CHCTEMBI
¢bynkuii. [Ipumepsr.

5. Omnpenenutens BpoHckoro. J[loka3aTeabCTBO pPaBEHCTBA HYJIO OIpeneiuTens BpoHckoro s
JUHEIHO 3aBUCUMOM cucTeMbl GyHKIMI. Teopema o TOM, 4TO /7Sl TMHEHHO HE3aBUCUMBIX pELICHUM
OJTHOPOJHOI'0 YpaBHEHMsI OIIPENEIUTENsT BpOHCKOro HE paBeH HyIIIO.

6. IlocrnenoBaTenbHOCTh KOMIUIEKCHBIX unceln. JInHeiHble oToOpaxkeHus. Y paBHeHHE o0pa3a KpUBOK.

7. PaznoxeHue B psj 10 opToroHaabHbIM (yHKIUAM. Psag @ypee. [loHATHE 0 CXOAUMOCTH B CpEAHEM U
CpEeIHEKBaIpaTUHYHOM. DKCTpEMaIbHOE CBOMCTBO OTPE3KOB pssia Pypbe.

8. MHurerpan [Jroamens. CBeseHue 3a/1auu K 3a7ja4e ¢ HYJIEBBIMH HAaYaJIbHBIMHU YCIOBHSIMH.

9. Pemrenue mHTETpaATBHBIX YpaBHEHHI BonbTeppa ¢ siapamu crielaibHOTO BHIA. PerieHne HeKOTOPhIX
3aJa4 MaTeMaTHYeCKO (PU3HKH.

Cemectp 3

1. Akcuomarudeckoe onpesiesieHue BEpOsITHOCTH.

2. Tlorok coObITHi. DIEMEHTHI TEOPUH MACCOBOTO OOCITY>KUBAHMUS.

3. DyHKIUS OTHOTO CIIy4aiiHOTO apryMeHTa. MareMaTH4ecKkoe OKuaaHue PyHKIIMH OHOTO
CIIy4allHOI'O apryMEHTOB.

4. JluneitHoe mpeoOpa3zoBaHUE HOPMAJIBLHOM CITydaitHOM BemunHbl. KoMo3uiiust HopMaabHBIX

3aKOHOB pacCIIpeACICHUSI.
41

CornacosaHa Ha noprtane N¢ 8333



@DyHKIMUS HECKOJIBKUX CIIy4alHBIX apryMEeHTOB. MaTeMaTHueckoe 0xuIaHue (PYHKIIMU HECKOIbKUX
ciy4yalHbIX aprymeHToB. Ilonstue perpeccun. Kpusble perpeccun.

CXomMMOCTH Ha MHOXKECTBE CIIy4alHbIX BeIUYUH. CXOIUMOCTB IO BEPOSTHOCTH.

[oHsiTHE O CTaTHCTUYECKOW MPOBEPKE TUIIOTE3. B3anuMocCBs3b PU3MKHM, MAaTEMAaTUKH U
IporpaMMHpOBaHusl B 00paboTke onbIToB: «CrilaXKMBaHUE SKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN 110
METOJly HAMMEHBIINX KBaJAPATOB

Tembl KypCcoOBOI0 NPOEKTA: HE NPEIyCMOTPEHO

JK3aMeHAIIMOHHBbIE BONPOCHI:

Cemecrtp 1

1. Tonstue pynkuuu (06macth onpeaesneHus, 001acTh 3HaYEHHsI, CIIOCOOBI 3aJaHus] PYHKIINH,
HEKOTOpPBIE 00I1e CBOWCTBA (DYHKIIHH).

2. Jlaiite ompeneneHue mocienoBateabHOCTH U e€ npeaena. Chopmynupyite TeOpeMbl 0 Tpenenax
MOCJIEeI0BATEIbHOCTE!, CBSI3aHHBIX C apU(PMETHUECKUMU IEHCTBUSIMHU.

3. Jlaiite ompeneneHuWe TMOCIEAOBATEIBHOCTH U €€ Tmpexaena.l'eomerpuyecknii CMBICT Tpeaesna
nociaenoBareabHOCTH. ChopMynupyiTe TeOpeMbl O HEOOXOAMMBIX YCIOBHSX CYIIECTBOBAHMUS
npejiena nocie 0BaTeIbHOCTH.

4. Jloxaxute TeopeMy o llpenene cyMMbl cXoad1uXcs MOCIEI0BATEILHOCTEN.

5. Joxaxure Teopemy o IIpenene nmpousBeneHus: CXOASAIINUXCS MOCIEI0BATEILHOCTEH.

6. /[laiite ompeseneHue MOCIENOBATENLHOCTH U €€ Tpenena. beckoHedHO Manble U OECKOHEYHO
OoJbIIIME MOCIE0BATEILHOCTH U UX CBOMCTBA.

7. Haiite ompeneneHue mnpeaena (QyHKIMM «Ha sA3bIKe O—€ paccyxiaeHuin» . [loscHute
reoMeTpuueckuii cMpich onpeaeneHus. ChopMmynupyiTe TeopeMy O €IMHCTBEHHOCTH Ipejiena.

8. IlepBblif 3amMeyaTenbHbIHN Mpeen (C J0Ka3aTeIbCTBOM).

9. Bropoii 3aMeuaTenbHbIi Mpeen (OCHOBHBIE HJIEH J0Ka3aTellbCTBA).

42

10. CaencTBusl BTOPOTO 3aMEYATENBHOTO Mpe/esna (¢ J0Ka3aTeIbCTBOM).
11. HenpepsiBHOCTh (PYHKIMU (J1aTh J1Ba OINpENeTCHHs] HEMPEPhIBHOCTH (DYHKIUH, CHOPMYIUPOBATH

HEKOTOPBIE TEOPEMBI O HEITPEPHIBHOCTH (PYHKITUH).

12. llonatue ogHocTopoHHUX mpenenaoB. Cdhopmynupyiite TeopeMy O CYyIIECTBOBAHUHU Mpeielia

(GYHKIMY B TOUKE.

13. Pa3peiBbl GyHKIUH 1 UX KIaccuPUKAIMS.
14. beckoneyno Maible W OeckoHeyHO Oonpimne QyHKuH. CBoOWCTBAa OECKOHEYHO MAaNbIX H

0ECKOHEYHO OOBIINUX (PYHKIIHUA.

15. CpaBHeHue OeCcKOHEUHO MaybIX U OeckoHeuyHO Oonbmux ¢yHKuui. [loHATHe TIaBHOM 4acTh

0eCKOHEUHO Mol (PyHKIHH.

16. 3anumuTe TaOIMIy 3KBUBAJCHTHBIX OSCKOHEYHO MAIBIX ()YHKITUI U JIOKQXUTE CBOWMCTBO:

“Bcmu « (x)~B(x),a B(x)~y(x),mo ...”

17. Onpenenenue npom3BoaHoH dyrkmun y=F(X). lokaxure mo onpenenennto (sinx ) = cosx.
18. anmmmTe onpenenenue npoussoanoi Gynkmun y=f(x). Jlokaxure no onpenenenuio (logax) =

1

xina’

19. Onpenenenne npomBogHOH Gyrkmnn y=F(X). lokaxure mo onpenenenuio (a*) = a*Ina.
20. 3anummTe ompeseneHue TpousBonHoi ¢pymkumu y=f(X). Jdokaxure mo ompenenenmo (x™) =

nx™ 1,

21. IpousBoxuas oT o6paTHOi QyHkimu. Beieequte Gopmyny (arcsin x) .

22. IpousBoHas oT o6paTHOit hynkimu. Beiseaute Gopmyny (arctgx)’.

23. 'eomeTpuueckuii CMbICT TPOU3BOAHON U MU depeniuana.

24. Tlpou3BoaHas CTEIeHHO-TIOKa3aTenbHoll  Qynkumn  y = u(x)’™®. Merog  norapudmmueckoro

nuddepeHImpoBaHms.

25. luddepennuan yucioBoil GyHKIIUM YHCIOBOTO aprymeHTta (ompeneneHue auddepeHmupyeMoit

¢dbyHkuuu, onpenenenue quddepennnana, aBa cBoicTBa auddepenHnnana, cBa3p auddepeHimana
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C TIPOU3BOTHOMN).

26. [Tonsitie quddepenipana BpICIIEro Nopsiaka GyHKINU OAHON IepeMEHHOM (orpeiesieHue,
¢dopmyna g Beruucienus). @opMyisl AU PepeHIanoB BEICIIETo NOpsAaKa OT CyMMbl U
MIPOU3BEICHHUS.

27. IlpaBuno Jlonutans ( popMyInpoOBKa TEOpEM, PaCKPBITHE pa3IMYHbIX TUIIOB HEONPEAEICHHOCTEH,
JOCTOWHCTBA U HEJIOCTATKH MPABHUIIA).

28. IlapameTpuuecku 3aanHbie GYHKIIUU U UX 1uddepeHmpoBaHue.

29. HesBHo 3aiannbie GyHKIUHU 1 uX AuddepeHnupoBanue (onpenesaeHne, BEIBECTH GOpMYITy s
cilyyasi IByX epEeMEHHBIX, IPUBECTU (OPMYIIbI B CIIydae TPEX MEPEMEHHBIX).

30. ®opmymna Teitnopa. [Tomyuute popmyny MaknopeHa i GyHKImA e”, sin x, cos x.

31. AcumnToTsl rpadguka QyHKIIMN U UX OTBICKaHUE (OTpe/IeiIeHUE, BUIBI ACUMIITOT, BBIBOJ (hOPMYJI
JUTS HAaXOXKJeHUsT mapameTpoB K, b ).

32. YacTHble IPOM3BOJHBIE (ONpENENIEHUE B ClIydae JBYX INEPEMEHHBIX, B Cllydyae N MEPEMEHHbIX,
MIPaBWJIO OTHICKAHUS).

33. [Ipou3BoHBIE BBICIIMX MOPAIKOB (DYHKIIMH MHOTHUX IT€PEMEHHBIX.

34. Touste quddepennmana GyHKIUHT MHOTUX IEPEMEHHBIX.

35. Jlnddepennnansl BHICIIUX MOPSAIKOB (DYHKITUH MHOTUX TIEPEMEHHBIX.

36. [Ipon3BogHAas 11O HAMIPABICHHUIO U TPAJAUEHT (ONIPEIEIICHNUs, BBIUMCIICHUE, CBOWCTBA).

37.IlepBooOpaszHas (yHkiuu. PU3MUECKUH M TEOMETPUUECKHUH CMBICH 3a/a4d  OTBICKAHUS
nepBoobOpa3Hoi. Heonpenenenusiit uuterpan. CBoiicTBa HEONPEEIIEHHOTO HHTErpaa.

38. UnterpupoBanue no yactaM. [lokaxure GopMmyny uMHTErpupoBaHus Mo yacTaM. [Ipaktuueckuii

CMBICJI MCTOHaﬂHpHBeHHTeHpHMBpBIKHaCCOBIHHEFpaHOB,KKOTOmedeHMBHHNIMCTOH.

o u_i A Mx+N 2
39. MHTerpupoBaHe MPOCTEUIINX APOOECH: o aF Wipita (p” — 49 <0).

IIpuMepsbl 3K3aMeHAMOHHBIX OMJICTOB
BUJIET 1

1. IepBrIii 3aMevaTeNEHBINA Tpeae (C T0Ka3aTeIbCTBOM).
2. YacTHble ITpoU3BOIHBIE (OIIPEACICHHE B CIydae JBYX HEPEMEHHBIX, B ClIydae N MepEeMEHHBIX, IPABHJIIO OTHICKAHUS).
1-cos6x?
3. Beruucnure lim,_,g———
x>0 gintx
o X
4. Haiiiute 4acTHBIE IPOM3BOIHBIE IEPBOTO U BTOPOro mopsaakos z(x,y) = 5 + 3’—6

BUWJIET 2
1. 3anuiuTe TabIUIy SKBHBAJICHTHBIX OCCKOHEYHO MaIbIX QYHKIMHA M TOKaKUTE CBOMCTBO: “Ecnu

o« (x)~B(x),a B(x)~y(x),mo ...”
2. [onsatue muddepeHnuana BEICIIETo Mmopsaaka GyHKINU OJTHOHM mepeMeHHOH (ompenenenue, GopMyna sl BEIYUCICHHS).
dopmyiel qudQepeHIINATOB BEICIIETO MOPSAKa OT CYMMbI W ITPOU3BEICHUS.
1
. 2X+1
3. CymiecTByeT v TIpeient lim,_,—51—7?
3x+1
o X
4. Haiinure nponsBoauyoo y = In (tg E) — ctgVx
BUJIET 3
1. JlaliTe onpenenenre nocaeaoBaTeIbHOCTH U €€ penena. beckoneuyHo Manbie 1 0eCKOHEYHO OOJBIINE TTOCIeI0BATEIbHOCTH

M UX CBOMCTBA.

o Lo A A Mx+N 2 _
2. UHTerpupoBaHue MpoCcTEHIINX IpOOeH: P ooy 2 e (p?—49<0).

3. Haiinure dz, ecnu z = 4x — 3y + xy? — 2x2
4. Berauciute lim,,_,,, V4n? + 8n — 2n

Cemectp 2

JlaTp onpeneneHue MHTETPaabHOM CYMMBI U ONIPEEIICHHOr0 UHTETpaa.
CBoJCTBA OIIPENEIEHHOr0 UHTErPaja, BEIPAKCHHBIE PABEHCTBAMHM.
CBoliCTBa OIIPEIEIEHHOTO0 UHTETPala, BEIPAKEHHbIE HEPABEHCTBAMU
3aMeHa IEPEMEHHBIX B ONPEJEICHHOM MHTErpaje.

JoxkazarenbctBo popmynsl HeroToHa-JIeiiOnuma.

dopmyna HHTErPUPOBAHHUS IO YACTAM JJIS ONIPEAEIEHHOTO HHTErpaa.

oo wdE
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Pavi

%

HecoOctBennble nHTETpasibl neporo pona. IIpusnaku cpaBHenus. VccnenoBanue mHTerpasa '[ %
a

VYcnoBHas 1 aOCOMIOTHAST CXOAUMOCTb.

Brruncnenue miomanei B 1€KapTOBBIX U MOJIIPHBIX KOOPIWHATAX.

Beluncrienue JIMHBI KpUBOM B A€KAPTOBBIX U MOJIPHBIX KOOpAUHATAX.

JuddepeHnmanbaple  ypaBHEHUS IEPBOro TMOpsaKa, HUX (OpPMBI 3alMCH MU TeOMETpHUYeCcKas

MHTEPIPETALNS.

IMocranoBka 3anaun Ko st ypasuenuss Y = f (X, Y). ®opmyauposka TeopeMbl CYIIECTBOBAHUS U

€IMHCTBEHHOCTH perieHus 3anaun Komm.

[TonsiTue 0b1IET0, YACTHOTO U 0COOOTO PEIICHHUS.

YpaBHEHUSI ¢ pa3AeIAIOIMMUCS IEPEMEHHBIMU, OJTHOPOIHBIE YPABHEHHUS.

VYpaBHeHUs B IOJNHBIX AU depeHnmanax.

JIuneliHble ypaBHEHMsI IEPBOTO MOPsAKA, ypaBHEHUs bepHyum.

[TocranoBka 3agaun Komm 1uist ypaBHeHHs N-ro nopsaka. GopMyaMpoBKa TEOPEMBI CYIECTBOBAHUS
U equHCTBeHHOCTH. [loHsATHE 0011IeTO pereHus.

YpaBHEHMsI BBICHIMX HNOPSAIKOB, TOIYCKAIOIINE IOHMKEHUE MOPSIIKA.

OOumii BUA HEOTHOPOJHBIX JIMHEHHBIX M OJHOPOJIHBIX ypaBHEHMH N-ro mopsnka. CpoiicTBa
peIIeHUI OTHOPOIHOTO JJUHEUHOTO YPABHEHUS.

[lonsiTne ¢GyHIAMEHTANIbHOM CHCTEMBI PEIIEHUI OJHOPOIHOrO ypaBHEHHs. Teopema O CTPYKType
0011ero pemeHns 0JHOPOJHOIO JINHEHHOrO0 ypaBHEHMS.

Otpickanue (yHAAMEHTAIBHOW CHCTEMBI PELICHUH M OOILEro peueHus OJHOPOIHOTO YPAaBHEHUS C
MOCTOSTHHBIMH KO3 HUIITHCHTaMH.

Teopema o CTpyKType 00IIero penieHus: HeOAHOPOIHOTO JTMHEHHOTO YpaBHEHUS N-TO MOPSIKA.
Meton BapuanuM IPOU3BOJIBHBIX IOCTOSIHHBIX JUJIi HEOJHOPOAHOIO JHMHEWHOIrO ypaBHEHUs N-TO
HopsKa.

[Ton0Oop yacTHBIX perieHuii HEOJHOPOAHOrO JIMHEHHOIO YpaBHEHHs C MPaBOM YacThIO CIELUAIBHOTO
BUJIA.

MartpuuHnas ¢opma 3aMCH CUCTEM JUHEHHBIX AuddepeHunanbHbx ypaBHeHU. [lonsaTHe pemenus
cucteMbl. CTpyKTypa oOIIEero peneHus CHCTEMbI OJTHOPOIHBIX YPAaBHEHHI.

MeToabl MHTETPUPOBAHUS CUCTEM JIMHEHHBIX AU depeHInanbHbIX YpaBHEHUH N-T0 MopsaKa.

MeTox Bapuanyi TPOU3BOJBHBIX IMOCTOSIHHBIX JUISI CHCTEM JIMHEHHBIX au((epeHIratbHbIX
YPaBHEHUH N-ro NopsKa.

[lonsiTue nnTerpana no Gurype, OpueHTUPOBAHHON OBEPXHOCTH.

Brruncnenue 1BOMHOrO MHTErpaja B JAEKapTOBBIX KOOpAMHATaxX. ['eoMeTpuueckuil CMbICI ABOWHOIO
UHTErpaa.

3aMeHa IEpEMEHHBIX B IBOMHOM MHTErpaie. JBOMHONW MHTETpall B MOJIAPHBIX KOOPANHATAX.

TpolHOM MHTErpall B JEKAPTOBBIX KOOPJAUHATAX.

3amMeHa NepeMeHHbIX B TpoitHoOM uHTerpane. Lunuuapudeckas u cepudeckas CUCTEMbl KOOPAUHAT.
Brrunciienue KpUBOJIMHENHBIX HHTErPATIOB IEPBOTO POAA.

Brruncnenue KpMBOJIMHENHBIX HHTETPAJIOB BTOPOTO POAA.

BoruncnurenbHas popmyna sl TOBEpXHOCTHOTO MHTETpasia IEPBOTO poja.

BeruucnurensHas ¢popmyrna A HOBEPXHOCTHOIO MHTErpaja BTOPOro poja.

Wnrerpanbusie popmynsl: ['puna, Ctokca, OcTporpaiackoro.

Teopemsbl 00 ycI0BUSAX HE3aBUCUMOCTH KPUBOJIUHEHHBIX MHTETPAJIOB OT IyTH UHTETPUPOBAHUS.
[TonsThe nossa. BexropHsle TMHUY.

[IoTOK BEKTOPHOTIO 10JIs1 YePE3 MOBEPXHOCTD U €TI0 BBIUUCIICHHUE.

JluBepreHus BEKTOPHOTO MO U €€ (PU3NYECKUN CMBICT.

Hupkynsuus BeKTopHOTo noJjst. PaboTa BEKTOpHOTO MOJIS BI0JIb KPHUBOM.

Porop BexTOpHOTO MMOJISL.

[Notenunanpuble nossA. OTHICKaHNE NOTEHLIMANA TTOJIS.

Bexropnas ¢popma 3anucu popmyn Crokca u Octporpaackoro. Ux ¢puznueckuii CMbICIT.

Omneparyy Ha MHOKECTBE KOMIUIEKCHBIX YuCel (TMoKa3zaTenbHas (PyHKIIHS, J0rapu(M KOMIUIEKCHOTO
Ylcia, BO3BEJCHUE B KOMIUIEKCHYIO CTEIICHb)
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46. Ycnosus auddepenuupyemoctu GyHkiuu B Touke (yciaous Komm-PuMana ¢ qokazaTebcTBOM)

47. Teopema 00 yCIIOBHH, S5KBUBAJIEHTHOM ycioBusM Komm-Pumana.

48. Ananutnueckue QpyHkuuu. BoccraHoBieHNe aHATUTUYECKON PYHKIIUU IO €€ AeHCTBUTEIBHON WIIH
MHUMOH yacTu (ypaBHeHue Jlamaca, rapMOHHUYECKUE CONPSKEHHBIE (DYHKIMH)

49. Teopema Kommm my1s1 omHOCBA3HOM oOmactr. Teopema Koru 111 MHOTOCBSI3HOHM 00J1aCTH.

50. UuTerpansHas ¢popmyna Komm (6e3 nokazarensctBa). Teopema o MpOU3BOAHBIX BBICIIUX ITOPSIIKOB
ot aHanutuyeckor pynkuuu. Ciencrue (0€3 10Ka3aTeIbCTBA).

51. AGcoimoTHAS 1 YCIIOBHASI CXOIMMOCTH YHCIIOBBIX PSIOB.

52. Ilpu3Hak cpaBHEHUS aOCOMIOTHON CXOAMMOCTH B KOHEUHOU opMe, peIeIbHbIN MpU3HAK
CpaBHEHWS.

53. Ilpusnak /lanamGepa B penenbHoi hopme

54. Ipusnak Komm B ipeaensHON Gopme.

55. MaTerpanbhblil npusHak Koy,

56. IIpuznak Jleiibauma 11 3HaKoUepeyroImuxcs psaaoB. OeHKa ocTaTKa psja.

57. OyHKIMOHANBHBIN psiA. CXOAUMOCTh PYHKIIMOHAIBHOTO PSJIa.

58. PaBHOMEpHAast CXOAMMOCTD (DYHKIIMOHATIBHOTO psifa. JlocTaTOUHbINA PU3HAK PAaBHOMEPHOU
CXOJIUMOCTHU (PYHKIIMOHAIBHOTO Psijia

59. TonsTre crerneHHoro psga. O0IacTh CXOUMOCTH CTEIICHHOTO psija. Teopema AGes.

60. Teopema eauncTBeHHOCTH paja Teitnopa. [Ipuemsl pasnoxxenus GpyHkuii B pssl Teitiopa.

61. Hynmu ananutryeckoit GpyHKIHH.

62. Pan Jlopana. O6nacts cxonumoctu. CopMyIupoBaTh TEOPEMY O Pa3oKeHUH QYHKIMU B PSJT
Jlopana.

63. Pan JIopana B OKpeCTHOCTH OECKOHEUHOCTH. XapaKTep TOUKU OECKOHEYHOCTH.

64. TloasiTe 0c000# TOYKH, H30TUPOBAHHONM 0c000# ToukH. Kiaccupukamus 0coObIX TOUCK.

65. Onpenenenue BorueTa. BoiBecTn GopMyIy 7Sl BBIYUCICHUS BBIYETA B IIPOCTOM IOJIIOCE.

66. Onpenenenue BeraeTa. BeiBecTr GOpMyITy ISl BRIYHACIICHUS BBIYETa B KPATHOM TIOJTFOCE.

67. BerueT B 0€CKOHEYHO yJATCHHOMN TOUKE.

68. Jlokazate Teopemy o Bujie psaaa JlopaHa B OKPECTHOCTH YCTPAHUMOM 0COOOM TOYKH.

69. OcHOBHas TeOpeMa TEOPUH BHIYETOB U €€ CIIEJICTBHE.

2

70. BeryuciieHre HHTETPaioB BUIA JR(cos X,sin X)dx IIPX MOMOIIU TE€OPUM BBIYETOB.
0

71. BeluncieHue HeCOOCTBEHHBIX MHTEIPaIOB BUIa I f (x)dx TIPY IIOMOIM TEOPHH BBIYCTOB.

—0

72. BbYuClIeHHEe HHTETPAJIOB BUIA I e “*f(x)dx. Jlemma XKopnana.

73. Pan @ypre. Pag Dypbe 11 4eTHOM U HEUETHOM (DYHKITHH.

74. KommekcHas ¢popma psana Oypwe, ero GUu3ndecKuii CMBICI.

75. IIpeobpa3zosanue Jlamnaca. [Touatust opuruHana u n300pakeHuUst

76. CpoiicTBa npeobpa3oBanus Jlamiaca: CBOMCTBO JUHEHHOCTH, TeOpeMa Moa00us, TeopeMa
3araspIBaHusl.

77. CpoiictBa npeoOpa3oBanus Jlamiaca: ”HTErpupoBaHUE OPUTHHATA, UHTETPUPOBAHUE U300paKEHHUS.

78. CroiictBa npeoOpa3oBanus Jlamnaca: Teopema cmenienus, 1udpepeHnpoBaHie OpuruHaIa

79. CpoiicTBa mpeodpazoBanus Jlamnaca: nuddepenupoBanue n300paKeHNs, THTErPUPOBaHHE
OpHUTruHaa.

80. Pemenue nuddepeHnanbHbIX YpaBHEHUN U CHCTEM OTEPAIMOHHBIM METOIOM.

IIpumepbl 3K3aMeHALMOHHBIX ONJIETOB

BUJIET 1
1. Omnpenencaue HecoOcTBeHHOTO MHTErpana I poxa. ['eomerpryeckuii cMbIci. JJocTaTOYHBIC PU3HAKK CXOTUMOCTH (63
JI0OKa3aTeIbCTBa). AOCOTIOTHAS CXOIUMOCTb.
2. JIuddepeHnmanbHbIe YpaBHCHHS C Pa3ICISIONIMMUCS TEPEMEHHBIMU.

45
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2
3. Haiinure pemenue 3aqaun Komm Y + —y = X3, y(l) =——.
X

4. Haiiqute IUHY IyTH KPUBOI

x =10cos’t,
y=10sint, 0<t<

NN

Cemectp 3

AR

UTo Ha3bIBaIOT OMBITOM?

Uro Ha3bIBalOT cOOBITHEM?

Kaxkoe coOpITHE HA3BIBAIOT TOCTOBEPHBIM B JAHHOM OITIBITE?

Kakoe coObITHE Ha3bIBalOT HEBO3MOXXKHBIM B JAHHOM OMbITE?

Kakoe coOpITHE HA3BIBAIOT CIIyYaiilHBIM B TAHHOM OTIBITE?

Kakwue coOpITHs Ha3bIBAIOT HECOBMECTHBIMU B JAHHOM OIIBITE?

Kakue coObITHS Ha3bIBalOT COBMECTHBIMU B IaHHOM OIIbITE?

Kakwue coOpITHSI CUNTAIOT PABHOBO3MOYKHBIMU B IAHHOM OTIbITE?

YTto HA3BIBAIOT MOJHOM TPYNION COOBITUI?

0.  Yro Ha3bIBAIOT JIEMEHTAPHBIM HCXO0M?

11.  Kakwue snmeMeHTapHbIe HCXObI Ha3bIBAIOT OJIArONPUSTCTBYIOIUMHE TAHHOMY COOBITHIO?
12.  Yro mpencrapisieT coO0il mosHas rpymna coOOBITHI MU MOIO0PAChIBAHUH OJHON MOHETHI?
13.  UYro nmpexacrasisieT coO0# MOJIHAS TPyIa COOBITUI TTPH MOA0PAChIBAHUH JIBYX MOHET?

14.  Yro Ha3BIBAIOT BEPOSATHOCTHIO COOBITHS?

15.  UYemy paBHaA BEepOSATHOCTH JOCTOBEPHOTO COOBITHS?

16.  Yemy paBHA BEpOSTHOCTH HEBO3MOKHOT'O COOBITHS?

17. B kakux npezenax 3akil04€Ha BEPOSITHOCTb CIIy4ailHOro coobITHs?

18. B kakux mpejenax 3akil04eHa BEPOSITHOCTD JIFOOOTO COOBITHS?

19.  Kakoe omnpenesneHue BeposTHOCTH HA3bIBAIOT KJIACCUUYECKUM?

20.  TIlo xaxoii ¢opmysie BEIYUCIAIOT YUCIIO IEPECTAHOBOK U3 N Pa3IMYHBIX HJIEMEHTOB?

21.  Tlo xakoil ¢opmyse BBIYMCISIOT YMCIO pa3MELIEHUH M3 N pa3IM4HbIX 3JEMEHTOB 1o k
3JIEMEHTOB?

22.  Tlo xakoii ¢popMysie BBIUUCIAIOT YUCIO COYETAaHUM U3 N 3J€MEeHTOB 110 k 351eMeHTOB?

23.  Tlo kako# GopmyIe BBIYHUCISIOT YUCIIO MEPECTAHOBOK M3 N AJIEMEHTOB, €CJIA HEKOTOPHIE
3JIEMEHTHI IOBTOPSIIOTCS?

24.  Kaxoii (hopMyIioii OIpeIesieTcss YUCII0 pa3MeIleHHd 1Mo K 3JIeMEeHTOB ¢ MOBTOPCHUSMHU
13 N 3JIEMEHTOB ?

25.  Kaxoii hopMysoii onpenensieTcsi YMcio COUYETAHUH € MOBTOPEHUSMH U3 N HIEMEHTOB 110
Kk anemenToB?

26.  UYro Takoe yacToTa cOOBITHS?

27. UYemy paBHa 4acTOTa JOCTOBEPHOTO COOBITHS?

28.  Uemy paBHa 4acTOTa HEBO3MOKHOTO COOBITHS?

29. B kakux mpezaenax 3akJII0YeHA YAaCTOTa CIy4alHOTO COOBITHA?

30.  Yemy paBHa 4aCTOTa CyMMBI IBYX HECOBMECTHBIX COOBITHIA?

31.  Kakoe onpezeneHne BEPOSITHOCTH Ha3bIBAIOT CTATUCTUYECKUM?

32. Kaxk onpenensiercs reomeTpuueckasi BEpOATHOCTh B 001IeM cirydae?

33.  Kak ompenensercs reoMmeTpudeckas BEpOSTHOCTb B IPOCTPAHCTBEHHOM cirydyae?

34.  Kax ompenensercsi reoMeTpudecKas BEPOSITHOCTh B TUIOCKOM Cirydae?

35.  Kak ompenensercs reomeTprudeckas BEpOsTHOCTh B TMHEHHOM ciryyae?

36.  IlpuBeanuTte cOOCTBEHHBIN MPUMEP Ha TEOMETPHUECKYIO BEPOSTHOCTH?

37. Y10 Ha3bIBAIOT CYMMOH, UM 00BEAMHEHUEM, ABYX COOBITHI?

38.  UTto Ha3BIBAIOT MPOU3BEIEHUEM, WM TIEPECEUCHUEM, IBYX COOBITHIA?

39.  Yemy paBHa BEpOSTHOCTb CyMMBI IBYX coObITHI? ChopMyaupyiiTe TeOpeMy U JOKAKUTE
ee.

40.  Yemy paBHa BEpOSITHOCTb CYMMBI JIByX HECOBMECTHBIX COOBITUIA?

41.  CdopmymupyiiTe TEOpEMY O BEpPOSITHOCTH CYyMMBI N HECOBMECTHBIX COOBITHH.

BOooo~NoORWDE
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42. Yemy paBHa CymMMa BEPOSITHOCTEH COOBITHI, 00pa3yIOMIUX MOJHYIO TPYIITY?

43.  Yemy paBHA CyMMa BEPOSTHOCTEH MPOTHUBOIIOJIIOKHBIX COOBITHIA?

44,  ChopmynupyiTe TEOpEMY O BEPOSATHOCTH IIPOU3BEACHUS IBYX COOBITHH.

45.  Kak onpezensercs HE3aBUCUMOCTD JIBYX COOBITHI?

46.  Yemy paBHa BEpOSITHOCTb IPOU3BEACHUS IBYX HE3aBUCUMBIX COOBITHI?

47.  CdopmynupyiiTe TeOpeMy O BEpOSATHOCTH NMPOU3BEACHHUS N COOBITHIA.

48. Kaxk onpenensiercs He3aBUCUMOCTb N COOBITHIA?

49.  Yemy paBHa BEpOSITHOCTb IIPOU3BEACHNUS N HE3aBUCHMBIX COOBITHIT?

50. Kak HaliTM BEpOSTHOCTb MOSBJICHUS XOTA Obl OJHOIO M3 N HE3aBUCUMBIX COOBITHH,
MMEIOLIUX OJIMHAKOBbIE BEPOSITHOCTU?

51. BoBemute (opmyiy HOTHON BEPOATHOCTH.

52.  Besemute popmyisl baiieca.

53.  Uro Ha3BIBAIOT CIy4yailHOW BEJIHMUMUHON?

54.  Kakyro BelM4YMHY Ha3bIBalOT IUCKPETHON CydaiiHON BEIMUYUHON?

55.  Kakyro BeIMYMHY Ha3bIBAIOT HEMIPEPBIBHOM Cly4aiHOW BEITUYMHOMN?

56.  Urto Ha3BIBAIOT 3aKOHOM pacTpe/ieIeHUs IUCKPETHON CITydaifHON BETMIUHBI?

57.  Kak 3ajaroT 3aKOH paclpesielieHusi AUCKPETHOH CcllydyalfHOM BeNIWYMHBI, MPUHUMAIOLICH
KOHEYHOE MHOXECTBO 3HAYEHUI1?

58.  Urto Ha3BIBAIOT MHOTOYT'OJIBHUKOM pacripeaeacHus?

59.  Kak ompenensiercst pyHKIHS pactpeieeHus CITydaifHOW BeTHIUHBI X?

60. Kaxkue npyrue Ha3BaHMS UCHOIB3YIOT A QYHKIUH pacrpeeieHus?

61. Kak ¢ momomnpro GYHKIUH pacipe/eNIeHUs] BEIYUCIUTDh BEPOSITHOCTD TOTO, UYTO CIyJaifHas
BeMuMHA X MPUMET 3HAUeHUsI U3 MHTepBaa (a;b)?

62.  Kakumu cBoiicTBaMu o0sagaet GyHKIUS pactpeesieHusI CITydaifHON BEIMIHHBT X ?

63.  Kaxoii Bua umeer rpaduk GyHKIUH pacrpeaeacHus?

64. Uewmy paBHa BEpOSTHOCTH TOTO, YTO HEMPEPBIBHAS CIydaifHas BEJIWYHHA X TPUMET OJTHO,
3a/laHHOE ONIPEJIEIICHHOE 3HaUeHHue?

65. SBisercs M HENpepHIBHON (YHKIWS pacHpeneNieHus] Uil TUCKPETHOW CiydaitHOMH
BEJTMYUHBI?

66.  Uro Ha3BIBAIOT INIOTHOCTHIO pACTIPEICTICHUS CITyIaitHOM BEJIMUNHBI?

67. Kaxk nmo-apyromy Ha3bIBaIOT IUIOTHOCTh pacrpeaeeHus?

68.  Kak Ha3pBalOT rpadMK TUIOTHOCTH pacIpeacsieHus ?

69. Kak ¢ momoupio MIOTHOCTU pacHpeAeNieHus HAWTH BEpOSTHOCTH IMOMAJaHHs 3HAYCHHUN
ciydaiiHo# BennunHbl X B MHTEpBan (a;b)?

70.  Kakwue cBoiicTBa UMEET MIIOTHOCTh PACIIPEICICHHS?

71.  Kak BeIpaxkaercs QyHKIUS pacTpeesieHUs] Yepe3 TUIOTHOCTh pacTpeeieHus ?

72.  Kax BeIpakaeTcs IUIOTHOCTH paclpeesieHus uepe3 (pyHKIMIo pacrpeneneHus?

73. Kak ompenensiercs MaTeMaTHYECKOE€ OXUIAHWE  JAMCKPETHOH CIy4alHOW BEJIMYUHBI,
IPUHUMAIOIEH KOHEUHOE MHOXKECTBO 3HAYEHUM?

74. Kakme gpyrue Ha3BaHUS MCIOJIB3YIOT [ MaTeMaTHYecKoro oxwujnanHus? Yem
OOBSCHAIOTCA 3TU Ha3BaHUS?

75.  Kak ompenensercss MaTeMaTHYECKOE OXKHMJIaHHE HENPEPhIBHOM CiTydaifHON BEJIMYMHBI, BCE
3HA4YeHUsI KOTOPOH MpHHAIeKAT OECKOHEUHOMY TPOMEKYTKY?

76.  KakoBbl CBOMCTBa MaTEMAaTUYECKOTO OXKHUIAHHS Cy4aifHON BEJIMYUHBI?

77. Kakxomy yclOBHIO JOJKHBI YAOBIETBOPATH CllydallHble BeIMYMHBI X U Y , YTOOBI
BBINOJIHSIOCH cBOiicTBO M[XY]=M[X]M[Y]?

78. Uto Ha3bIBAIOT OTKJIIOHEHUEM CITYYalHOM BEJIMYMHBI OT €€ MAaTEMaTUYECKOTO OKUIAHUA?
79.  Uemy paBHO MaTeMaTHYECKOE 0XKUIAHUE OTKIOHEHHS?

80.  Kak ompenensercst mucnepcust CIydaiiHON BEITNIHHBI?

81.  UYro xapakTepusyeT JUCHepCHsl CIydaifHOW BEITUYUHBI?

82.  Tlo kakoit hopmysie MOKHO BBIYHCIIUTH TUCTICPCHIO?

83.  CgoiicTBa 1ucnepcuu Ciay4aifHOW BEJIMYMHBI (C TOKA3aTEIBLCTBOM).

84.  3anmmmre GopmMyny IS IUCTIEPCUN TUCKPETHOM CITyYaliHON BEJTUYHHBI.

85. 3anummte GopMyIy U JUCTIEPCHU HEPEPHIBHOM CITy4aifHOM BETMUUHBI.
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86. Uro Takoe cpenHee KBajapaTtudeckoe oOTkIoHeHHe? Kakyioo pa3MepHOCTb HMeeT 3Ta
BEJIMYMHA?

87. UeMy paBHO MaTeMaTHUYECKOE OXXHUJAHHE CPEHEro apu(pMEeTHYEeCKOoro N HEe3aBUCHUMBIX
OJIMHAKOBO PacHpeIeICHHbIX CIy4aiHbIX BEIUYUH?

88. Uemy paBHa naucnepcus CpeiHEro apupMETHYecKoro N  HE3aBUCUMBIX OJMHAKOBO
pacnpeeeHHbIX CITy4aliHbIX BETUYNH?

89.  Uro Ha3bIBalOT HaYaJIbHBIM MOMEHTOM k-To nopsaka ciryyaifHO BeITHuuHbI?

90. TIlo xakoit Qopmysie BBYUCISIOT HAYAIBHBIA MOMEHT k-ro Tmopsaka TUCKPETHOU
CIIy4ailHOM BEJIMYMHBI?

91. Kakoii ¢opmymnoil omnpeaensercs HadaIbHBIH MOMEHT k-ro mopsiika HenpepbIBHON
CIIy4ailHOM BEJIMYMHBI?

92.  Uro Ha3BIBAIOT LIEHTPAIBHBIM MOMEHTOM K-TO TIOpsiIKa CITydaifHON BEMYUHBI?

93. Ilo kakoil (opmysie BBIYUCISIOT LEHTPAJIbHBIHK MOMEHT Kk-ro mnopsjaka IUCKPETHOH
CITy4aifHOM BEJIMUUHBI?

94. Kaxoii ¢opmyinoit omnpeznenseTcss LEHTPaJbHBIA MOMEHT k-ro mopsiaka HempepbIBHON
CITy4aifHOM BEJIMYUHBI?

95.  Uemy paBHBI HaYaJIbHbIE MOMEHTHI: HYJIEBOT'O MOPSJIKA, IEPBOrO Nopsiaka?

96. Uemy paBHBI LEHTpPAJIbHBIE MOMEHTHI: HYJIEBOTO IOPSIKA, MEPBOTO TOPSIKA, BTOPOTO
nopsiaka?

97.  Yro xapakTepusyeT K03 PHUIIMEHT aCCUMETPUU CIIYIallHOW BEITUIMHBI?

98.  Uro xapakTepH3yeT IKCLEeCC CaydailHOW BETMYUHBI?

99.  Yemy paBeH dKCIECC CITyYalHOW BEITUYHHBI, PACIIPE/ICIICHHON 110 HOPMAJIbHOMY 3aKOHY?

100. Yro Takoe xapakTepucTHUECKast PYHKIHS?

101. KaxkoBa CBSI3b MEXY XapaKTePUCTUIECKON (PYHKITUEH 1 TUIOTHOCTHIO PACIIPEIEIIeHUS ?

102. Yro Ha3bIBaIOT KYMYJISIHTHOU (pyHIIUEH?

103. CpoiicTBa XapaKkTepHCTHICCKOW (PYHKITNH (C TOKA3aTEITHCTBOM).

104. Yro takoe nByMepHas cilydaiiHas BeTHUUHA?

105. Kakwue npyrue Ha3BaHUS UCTIONB3YIOT ISl IBYMEPHOH CITy4aifHOW BETHYUHBI?

106. Yro Takoe 3aKOH pacmpeaeNeHHs JUCKPETHON TByMEpHOH ciaydaiiHOM BeTMYHHbI?

107. B kakom BHIE€ MOXXHO 3amucaTh  3aKOH pACTpPENETICHUs IHUCKPETHOW JIBYMEpPHOM
Cy4ailHOM BeJIMUUHBI?

108. Kak, 3Hast 3aKOH pacrpeAesieHus] TUCKPETHON BYMEPHOW CIydyaliHOW BEIMYHMHBI, HAUTH
3aKOHBI pacIpeiesIeHHsl COCTABISIOMINX ?

109. Kakum o6pazom 1o TabIUIle COBMECTHOTO pacTIpeIeTICHUS IBYX JUCKPETHBIX CIIy4aiHBIX
BEJIMYMH MOXXHO BBIUYMCIUTH MAaTE€MaTHUYECKOE OXKHUIAHUE M JUCHEPCHUI0 KaKIOW H3 3THUX
BEJINYUH?

110. Yro Ha3bIBAIOT YCIOBHBIM 3aKOHOM pacIlpeieICHUs] TUCKPETHON CIy4alHOW BETMYHUHBI X
mpu Y=Yy ?

111. Kak yciioBHBIN 3aKOH paclpeeeHNs CBA3aH ¢ 0€3yCI0BHBIM 3aKOHOM?

112. Kak onpeaensercst yHKIUS pacipeaesieHUs] IBYMEPHOU CITydaliHON BETUYHHBI?

113. KaxoBbI cBoiicTBa ()YHKIIMU pacHpeIeNICHHs IBYMEPHOH CIy4aiiHOW BETMYNHBI?

114. Kak onpeaensercs IIIOTHOCTh PacIpeAe/ICHUs IBYMEPHOU CITy9aifHOW BETUYUHBI?

115. Kak Beipaxaercss (yHKIUS paclpeiesiecHus IBYMEPHOHM CIy4ailiHOW BEJIMYHMHBI 4epe3 ee
IUIOTHOCTB paclpeacsieHus?

116. TIlo kakuM (opMyaaM MOKHO BBIYHCIUTH BEPOSATHOCTH MOTAIaHUS 3HAUYCHHUIA JBYMEPHOM
CJIy4aliHOM BEJIMYMHBI B 3aJJaHHBIN IPSIMOYTOJIBHUK?

117. Tlo kaxoif popmyrne MOXKHO BBIUHCIUTH BEPOSITHOCTH MOMNAJaHUs 3HAUEHWH JBYMEpPHOM
CJlyyailHOHM BETMUMHBI B 3aJJaHHYIO0 0071acTh?

118. Kak onpenensieTcss HE3aBUCUMOCTD JIBYX CITyYaiHBIX BEIIMIHH?

119. Kak BbIpaxkaeTcs HEOOXOAUMOE YCIOBHE HE3aBUCHUMOCTH JIBYX CIy4alHBIX BeIHYMH? (C
JI0Ka3aTeIbCTBOM)

120. Yrto MOXXHO CKa3aTb O B3aMMHOW CBSI3M CIy4alHbIX BeMnyuH X U Y, 3Has MX YUCIIOBBIE
xapakrepuctuku M[X], D[X], M[Y], D[Y]?

121. Yro Takoe KOBapHaIys IBYX CIyYalHbIX BEJIUIHH?
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122. Yto Ha3bIBatoT KOAPPUITMEHTOM KOppesiun?

123. KaxoBsl cBoiicTBa KO3 PHLIHEHTa KOPPEIAUUH ? (JIOKAKUTE UX)

124, Kakasi CBfI3b CYIIECTBYET MEXIY PaBEHCTBOM HYIIO Ko3(pHUIIMEHTa KOPPENIIud |
HE3aBUCHMOCTBIO CITy4aifHBIX BEJTMUUH?

125. Kakumu D0KHBI OBITh UCTIBITAHUS, YTOOBI MOYKHO OBLIIO TPUMEHATH popmyy beprymnn?
126. Kakoii Bug umeet popmyna bepaymm?

127. Kak 3anuieTrcss 3aKOH pacrpeaesieHUs] TUCKPETHOW clydyailHOW BEIMYMHBI KOJIMYECTBA
MOSIBUBIIIMXCS T€POOB Ha JIByX HOBEHBKHX MOHETAX, CIIy4aifHO OOPOHEHHBIX Ha IO ?

128. Yrto Ha3bIBAIOT HAUBEPOSITHEMIIUM YHUCIOM IMOSBICHHS COOBITHS B N HE3aBUCHUMBIX
ucnbiTanusax? Kak HaxoauTes 3To 9uciio?

129. Kakoii Bun umeet GopMmyna, onpeaenstonias BepoITHOCTh TOTO, YTO B N HE3aBUCHUMBIX
UCIIBITAaHUSAX COOBITHE A mosiBUTCS OT k3 110 Kz pa3 (0< k <n)?

130. Kak HaliTH BEpOATHOCTH TOTO, YTO B N HE3aBUCHUMBIX UCIBITAHUSIX COOBITHE A MOSBUTCS
XOTsI OBbI OJTUH pa3?

131. Kak BBIUHCIUTH BEPOATHOCTh TOTO, YTO B N HE3aBUCUMBIX HCIBITAHUAX COObITHE A
HacTynuT a) MeHee k pa3; 6) Oosee k pa3; B) He meHee k pa3z; 1) He 6onee k paz?

132. Kakoe pacnpezneneHue BeposSTHOCTEH Ha3bIBa€TCS OMHOMHUATBLHBIM?

133. Yem 00BsCHSAETCS CIIOBO «OMHOMHUAIIGHBII» B HA3BAHUW PACIIPEICIICHUS ?

134. Yemy paBHO MaTeMaTHYECKOE OXHUAAHHE CIy4alHOW BEJIMYUHBI, PACHPEICICHHON MO
OMHOMHATPHOMY 3aKOHY C TTapaMeTpaMu n u p?

135. Uemy paBHa qucniepcus CIIy4ailHOM BEIMYUHBI, paclpeeieHHONW M0 ONHOMHUATEHOMY
3aKOHY C MapaMeTpamMu n u p?
136. Yemy paBHO cpelHee KBaJApaTUYECKOE OTKJIOHEHUE CIy4yallHON BEJIMYUHBI,

pacrpeieJICHHOH 10 OMHOMHAIFHOMY 3aKOHY C ITapaMeTpaMu n 1 p?

137. 3anummre OMHOMHANBHBIN 3aKOH PACIpeesieHUs] BEPOATHOCTEH CydyaifHON BEJIMYHMHBI B
BHUJIE TaOJIHUIIBI?

138. Tlouemy 3akoH pacnpexnenenus [lyaccona Ha3bIBaIOT 3aKOHOM PEIKUX COOBITHIA?

139. TIlpm Kakux yCIOBHUSIX MOKHO IPUMEHSTH 3aKOH pactpeneneHus [lyaccona?

140. Tlomyuute popmyny [lyaccona.

141. 3amumute hopmyny [lyaccoHa u 0ObSICHUTE CMBICT KaXKI0TO CHUMBOJIA.

142. Yro sBisieTcs CIIy4aifHON BEIMYMHON B 3aKOHE pacmpeaenenus [lyaccona?

143. KakoBbl 00mMe YCIOBHs, HEOOXOIMMBIE I TMPUMEHHUMOCTH 3aKOHA pachpeeiecHus
[lyaccoHa u 3akoHa OMHOMHMAJIBHOTO pacupeaeieHns?

144, Kak cBsi3aHBI MKy CO00M OMHOMHUATIBLHOE pacipeseneHne u pactpeaenenue [lyaccona?
145. Yemy paBHO MaTeMaTHMYECKOE OXHUAAHWE M  AUCIEpPCUS CIIydallHOM BEJIWYMHBI,
pacnpenaenenHoi no 3akony Ilyaccona?

146. Kaxkas u3 BenuunH B 3akoHe IlyaccoHa 0oJble: MaTeMaTHYECKOE OXKUIAHUE WIIH YUCIIO
HE3aBUCHUMBIX UCTIBITAHUNA?

147. MWccnenyercs pacmpenenenue Ilyaccona. Uto BeposiTHee: cOObITHE A TOSBUTCS POBHO
OJIUH pa3 WU He pazy?

148. Kaxkoe pacnpeereHre BepOITHOCTEH HAa3bIBAIOT pABHOMEPHBIM Ha oTpe3ke [a;h]?

149. Kax 3amucarh IJIOTHOCTh pacHpeieseHus ciaydaiHoi BennuuHbl X, pPaBHOMEPHO
pacrpenencHHol Ha oTpeske [a;b]?

150. Kaxoii Bug umeer ynkius pacnpeneneaus F(x) ciaydaiiHoi BenuuuHbl X, paBHOMEPHO
pacnpenenaeHHo# Ha otpeske [a;b]? (BeiBecTn)

151. Yemy paBHO MaTeMaTH4YeCKOE OXUAAHUE CIy4alHOW BeNWYMHBI X, PABHOMEPHO
pacnpenenaeHHoM Ha otpeske [a;b]? (BeiBecTn)

152. Yemy paBHa nucmepcust  CIydailHOM BeIMYMHBI X, PAaBHOMEPHO pacHpeiesieHHOM Ha
orpe3ske [a;b]? (BeiBecT)

153. Yemy paBHO cpelnHee KBaJpaTHUECKOE OTKIJIOHEHHE ciyyailHOH BelW4MHBI X,
paBHOMEPHO pacrpeieeHHoM Ha oTpeske [a;b]? (BeiBecTn)
154. CnyuaitHass BenmuuuHa X paBHOMEPHO pacrpeneieHa Ha orpeske [a;b]. Kak nHaiitn

BEPOSITHOCTH IMOTAJIaHUS €€ 3HAYCHHUI B MHTEepBa (C;d), MpuHaIe)KaIui JaAHHOMY OTPE3Ky?
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155. Kakoe pacnpeneneHue JAByMEepHOW ciydaiiHoW  BenmmuuHbl  (X,Y)  Ha3bIBaeTCs
PaBHOMEPHBIM B IaHHOU 00acTu?

156. Kakoe pacnpezneneHre BepOATHOCTEH CilydalfHON BeJIMYUHBI HA3bIBAIOT HOPMAJIbHBIM?
157. KakoB BEpOATHOCTHBI CMBICI NapaMeTpa a, BXOJSIIETO B BBIPAXKEHHE IIOTHOCTH
HOpMaJIbHOTO pactpeneneHus? (BeiBectr)

158. KakoB BEpOSTHOCTHBIM CMBICI TapamMeTpa G, BXOJSIIEr0 B BBIPAKEHUE IJIOTHOCTH
HOpMaJIbHOTO pactpeneneHus? (Beisectn)

159. Kak Ha3wiBaeTcs rpaduK MIIOTHOCTH HOPMAJIBHOTO pacTpeeIieH s ?

160. Kak BbIYMCIUTH BEPOATHOCTh NOMNAJAAHNS 3HAUYCHUH HOPMAJIbHON CIlydyailHOM BeIUYMHBI X
B 3aJlaHHbIN nHTepBan? (BoiBecTn)

161. Kax BBIYUCIUTH BEPOSTHOCTb OTKIOHEHHMS HOPMAJIbHOM CIIydyallHOM BEJIMYUHBI OT e€e
MaTeMaTH4ecKoro oxxujanus? (BosecTn)

162. Cdopmynupyiite mpaBuiio Tpex curm. (BoiecTtn)

163. Kakoe pacnpeeneHue TUCKPETHON CIIy4aliHOUM BETMYMHBI HA3bIBACTCS TEOMETPUICCKIM?
164. Yemy paBHO MaTeMaTU4YECKOE OXHJIAHHE CIy4alHOW BeIMYMHBI X, HMEIOIEH
reoMeTpHUYecKoe pacipeeneHmue?

165. Yemy paBHa agucnepcus Cy4alHOW BenuuMHbBl X, HMEIOIIEH TIeOMETPUYECKOE
pacripezeieHue?

166. Yemy paBHO cpenHee KBaIpaTHUECKOE OTKIOHEHHE cilyyailHOM BenW4YMHBI X,
HMEIOLIEH reOMETPUUECKOE pacipesiesieHue?

167. Kak onpeznenseTcs noka3aTeabHOE pacipeieleHue ClyqaiiHol BeTuuuHbI?

168. Kakoli Bug umeeT GYyHKIUS paclipeIeeHus IS TToKa3aTebHOro 3akoHa? (BeiBecTH)

169. KaxoBo cCOOTHOIIIEHHE MEXYy MATEMATHYECKUM OKUJAAHUEM M CPEIHUM KBaJpPaTHYECKUM
OTKJIOHEHHEM CITy4yailHON BeJIMUYMHBI, UMEIOLIEH Moka3aTenbHoe pacnpezenenre? (BoiBectn)

170. Kak HaliTH BEepOSTHOCTH MOMAJaHMs 3HAUCHHWH B 3a/laHHBbIA MHTepBal (a; b) cmyyaiiHoil
BEJIMYMHBI X , UMEIOIIEH MOKa3aTeIbHOE pacipeiesieHue?

171. Cdopmynupyiite nokanbHyto Teopemy Jlamnaca (C HOSCHEHUSAMHU BXOISIIUX B (POPMYIIBI
CHUMBOJIOB)

172. Cdopmynupyiite uHTerpaibHyro Teopemy Jlamnmaca (¢ HOSCHEHMSAMH BXOIAIIUX B
(hOopMyITBI CHUMBOJIOB)

173. B kakux ciry4asiX MOKHO IOJIb30BaThCsI MPUOIKeHHBIMU (hopMynamu Jlammaca?

174. Tlo xakoil ¢hopmyse BBIUUCISAETCS BEPOSTHOCTb OTKJIOHEHUS YaCTOTHI COOBITHS OT €ro
BEPOSTHOCTH B HE3aBUCUMBIX UCIIBITAHUAX ?

175. Kak onpenensercs ¢pynkius Jlaruraca? Kakum cBoiicTBoM oHa o0taaer?

IIpuMepsbl 3K3aMeHANMOHHBIX OMJICTOB

BN

BUJIET Ne 1.
Brienute popMyiy MOTHOH BEpOSATHOCTH.

JIBOPIOBEI YeKaHITUK KIAAET B KaXABIH CyHAYK BMecTUMOcThio 100 MoHeT omHy dansmuByro. Kopoms mogo3peBaer
YEeKaHIIMKa U T0JBEPraeT MPOBEPKE MOHETHI, B3sIThIe HayJauy 1o ofHOH B KaxaoM u3 100 smukos. KakoBa BEpoATHOCTH
TOTO, 4TO YEKAHIIUK He OyaeT pazobnaueH? Uemy OyzmeT paBHa BeposTHOCTH, eciu 100 3amenuTs Ha N (N —0)? Uemy
OyzeT paBHa BEpPOSITHOCTb, P OOJBIINX N, €CJIN OBl B KaXKJIOM SIITUKE OBIIO 2 (abIIMBbIE MOHETHI?

B ypue 6 Oenbix u 4 depHbIX mapa. 13 Hee u3Bnekarot 3 mapa. CrydaifHas BennduHa X — YHCIO OEJBIX IIapOB CPEIu
u3BnedeHHbIX. Haiinute psan pacnpenenenns X.

BUJIET Ne 2.
Brisenute Gopmyner baiieca.
Hy>nu B ropozne N. peaxo 3akaHUMBAIOTCS MEYATBHBIM UCXOJO0M. JIeT0 B TOM, UTO KaX/IbIi Ty IITHT IIPUOBIBAET HA MECTO
BCTPEYH B CITy4ailHBIII MOMEHT BPEMEHH MEXIy 5 U 6 yacaMu yTpa M, POoKIaB CONEpHUKA 5 MUHYT, yaaisercs. B ciydae
e TMPUOBITHS TIOCIETHETO B 3TH 5 MHHYT Iy31b coctoutcs. Kakas gacte Iysned JEHCTBHTENBHO 3aKaHIMBACTCS
noequHkoM? (Vkazanue. Bocnonv3ytimecs 2eomempudeckum onpeoeseHuem 8eposmuocmu,).
Ciryuaiinas BennunHa X 10 UHHEHA HOpMaTbHOMY 3akoHy, puaem M[X]=40, D[X]=2000. Haiigute P(30<X<80).
BUJIET Ne 3.
1. Cnyuaiinele Benmuuusbl. (Uto HaspiBaloT ciydaiiHoi BennumHOW? Kakyio BennunMHy Has3bIBaIOT IMCKPETHOM
ciydaitHo# BenmunHOW? Kakyro BeIMYMHY HAa3bIBAIOT HENIPEPHIBHON CITydaifHON BenmmunHOM? YTO HA3BIBAIOT 3aKOHOM
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pacmpeneneHns AUCKPETHOM ciydaiiHoW BennuuHbl? Kak 3a7ai0T 3aKOH pacrpeaeseHus] TUCKPETHON ciydailHON
BEJIMYUHBI, IPHHAMAIOIIEH KOHEYHOE MHOXKECTBO 3Ha4eHNH? UTO HAa3bIBAIOT MHOTOYTOJIFHIKOM PacIpeieeHus?).
2. Ilpm 6pocannu 100 MOHET KakoBa BEpOATHOCTD BBhINaAeHHs poBHO 50 repOoB?

3. [ana gyHKIUS pacupenesieHus CIy4aifHON BeTHYNHBI X
0,x<-1
F(x) =43Ax®+B,-1<x<1
1,x>1
Haiizute A,B; M[X]; D[X].
4 MeroanuecKue MaTePUAJIbI
I[J'IH obecrneyeHns Imponaecca O6y‘~ICHI/I${ U pCHICHUA 3ada4 O6y‘lCHI/I$I HCIOJIB3YIOTCA CICAYIOIINC
MaTcpuaJibl:
—  MCTOAUYCCKUC MATCpHUalibl, OMPCACTIAIONUC TPOUCAYPhI OLICHUBAHUA 3HaHPII>'I, YMCHI/II>'I, HaBBIKOB U
(unn) ombITa NEATENbHOCTH, XapaKTEPU3YIOLIUX ATanbl (OPMHUPOBAHMS KOMIIETEHIMI, B COCTaBe,
cornacHo 11.12 paboueit mporpaMmBl:

4.1. Ocnognasa numepamypa

Cemectp 1

1. bexnemumies /[.B. Kypc ananutudeckoii reOMeTpHH U JIMHEWHOU anreOpsl [ DNeKTpoHHBIH pecypc] :
yaeOHHMK. — DnektpoH. nan. — CII6.: Jlanp, 2015. — 445 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=58162 — 3ari. ¢ 3kpana.

2. MarazunnukoB JI.W. Beicmas matematuka I. IlpakTukym mo jnuHeWHON anreOpe M aHAIMTHYECKOU
reoMmerpun: YdeOHoe mocobue / JL.U. MarasunaukoB, A.Jl. MarasuHHuKoBa; MUHUCTEPCTBO
oOpazoBanus Poccuiickoit ®denepariun, TOMCKHIA TOCYTapCTBEHHBIM YHHBEPCUTET CUCTEM YIPABICHUS U
panuosnekTponuku. - Tomck: TYCYP, 2007. - 162 c. (97 3k3.)

3. ExprioB A.A. UaTerpansuoe ucuncienue. Juddepennnansabie ypaBHEHUs: yaeOHOoe mocodue / A.A.
Enbuos, T.A. EnsuoBa; ®enepanbHoe areHTCTBO IO 00pa30BaHUI0, TOMCKHIA TOCY1apCTBEHHBIN
YHHBEPCHUTET CHCTEM YIIPaBJICHUS U paanodiekTpoHuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3k3.)

4. Mara3unnukoB JI.W. Beicias maremartuka I. [Ipaktukym no quddepeHuantsHOMY HCUHUCICHHIO:
VYyebnoe nocodue / JI.W. Marazunnukos, A.JI. MarasuHHMKOB; MUHHUCTEPCTBO 0Opa30BaHMS
Poccuiickoit ®enepanuu, TOMCKUI ToCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
pamuosnekTponuku. - Tomck: TYCVYP, 2007. - 212 ¢. (99 3k3.)

5. @uxrtenronsn [.M. Kypc nuddepeHnuansHoro 1 MHTErpalbHOTO HCYUCICHHS: YYeOHUK IS BY30B, T.
1; M.: ®usmartiur, 2006, 679 ctp. (100 3k3.)

6. bexnemumena JI.A. COOpHUK 33124 110 AHATUTHYECKOW TEOMETPHH U TMHEHHOH anredpe
[DnexkTpoHHBIH pecypc] : yuebHOoe mocodue / JI.A. beknemurnea, [[.B. bexnemumes, A.1O. Ilerposud [u
ap.]. — Dnextpon. nan. — CII6.: Jlanp, 2016. — 496 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=72575— 3ari. ¢ sKpaHa.

7. bepman I'.H. CoopHUK 3a7a4 10 Kypcy MaTeMaTHUECKOTo aHayin3a [ DIeKTpOHHBIN pecypc] : yueOHoe
nocobue. — DnexTpon. gan. — CII6. : Jlanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari1. ¢ skpaHa.

8. ApunoBa JI.B. IlpakTukyMm u MHIUBHyaJbHBIE 331aHUS TI0 BEKTOPHOM anredpe 1 aHAIUTHYECKOM
reoMeTpuHr (TUTIOBBIE pacueThl) [ DNEeKTpOHHBIN pecypc] : yueOHoe ocobue / JI.B. ABuiosa, B.A.
Bbonotiok, JI.A. bonotiok. — Dnektpon. nad. — CII6.: Jlans, 2013. — 281 ¢. — Pexxum pocryma:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3aru1. ¢ skpaHa.

Cemectp 2

1. EnsiioB A.A. HUaTerpansHoe ucuncienue. AuddepeHnmansabie ypaBHeHUs: yueOHOe Tocodue / A.A.

EnapnoB, T.A. Enbropa; ®enepanbHOEe areHTCTBO MO OOpa30BaHHMIO, TOMCKHN TOCYIapCTBEHHBIN

YHUBEPCUTET CUCTEM YIIPaBICHHS U PaauodieKTpoHukH. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3k3.)

2. ®uxtenronsi I'.M.Kypc nuddepeHnmnanbHOro 1 HHTErpabHOTO UCYUCIICHUS: YYeOHUK IS BY30B: B 3
T. M.: ®usmatiur, 2006 -T. 2.— 863 ¢. (100 3k3.)

3. bepman I'.H. PemeOHuK K COOpHUKY 3a/1a4 IO KypCy MaTEMaTHYECKOTO aHan3a [ DJIEKTPOHHBIN

pecypc]: yuedHoe nocodue. — DnekTpoH. nan. — CII6.: Jlanp, 2011. — 608 ¢. — Pexxum noctymna:

http://e.lanbook.com/books/element.php?pll_id=674 — 3aru. ¢ skpana.

4. Bonotiok B. A. [IpakTrKyM 1 WHANBUIYAIBHBIC 33IaHHS 10 HHTETPATTLHOMY HCUUCICHUIO (PYHKIIUN
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http://e.lanbook.com/books/element.php?pl1_id=72575

OJTHOM TIEPEMEHHOM (THITOBBIE pacdeThl) [ DIEKTPOHHBIN pecypc] : yueObHoe mocodue / bonotiok B. A.,
Bonotiok JI. A., I'amuu 1O. I'. [u np.]. — Dnexrpon. nan. — CII6.: Jlanp, 2012. — 336 ¢. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru1. ¢ sxpaHa.

5. bonotiok B.A. [IpakTuky™m ¥ HHAMBHIYaTbHbIEC 3aJaHUS 110 OOBIKHOBEHHBIM AH(epeHInaIbHbIM
ypaBHEHUSM (THUIIOBBIE pacueThl) [ DNEKTpOHHBIN pecypc]: yueoHoe nocodue / B.A. bonotiok, JI.A.
Bonortiok, E.A. llIBex [u ap.]. — Dnexrpon. nan. — CII6.: Jlans, 2014. — 220 ¢. — Pexxum qocryna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢ 3xpaHa.

6. [lanTteneeB A.B. Teopust pyHKIIMH KOMIUIEKCHOTO ITEPEMEHHOTO U ONIEPAIIMOHHOE UCYHCIICHUE B
npuMepax U 3agavax [DIeKTpoHHBIH pecypc] : yuebHoe mocodue / A.B. [Tantenees, A.C. AkumoBa. —
OnektpoH. gad. — CII6. : Jlanp, 2015. — 447 ¢. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari. ¢ skpaHa.

7. IIucemennsiii JI. T.  KoHcnekT nekmumii o Beiciiei MmatemaTuke: B 2 4. / JI. T. IluceMeHHsI#. - M. :
Aiipuc-TIpecc, 2007 - . Y. 2 : Tpuauare 0saTh JeKIMid. - 5-¢ u3a. - M.: Alipuc-IIpecc, 2007. - 251, [5]

c.(60

9K3.)

8. Uynecenko B.®. CO0pHUK 3a1aHMI TIO CTIEMATBHBIM KypcaM BhICIIEH MAaTEeMAaTUKH (TUTIOBBIE
pacdeTsl) [ DNeKTpOHHBIH pecype] : yaeOHoe nocodue. — DnextpoH. gan. — CII6. : Jlanp, 2010. — 192

C.—

Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=433 — 3arn. ¢ skpana.

Cemectp 3

1

. IIucemennsiii /. T. KoHCNIEKT N€KLMIA O TEOPUU BEPOSTHOCTEM, MAaTEMAaTUUECKON CTATUCTUKE U

ciay4yaiiaeiM nporieccam. M.: Atipuc-IIpecc, 2006. — 287c¢. (49 7xk3.)

2.bormotiok  B.A. IlpakTukym W WHAUBUAYyaldbHBIE 3aJaHUS MO KypCcy TEOPHUH BEpOSTHOCTEH
(TunoBele pacueTsl) [DnekTpoHHBIN pecypc]: yueOHoe mocobue / B.A. bonotiok, JI.A. bonoTioxk,
A.Tl. I'punb [u ap.]. — Dnekrpon. nan. — CII6.: Jlans, 2010. — 288 c. — Pexum gocryma:
http://e.lanbook.com/books/element.php?pll_id=534

3. bopogun  A.H. DnemeHTapHBIH Kypc TEOPHHM BEPOSTHOCTEH M MaTeMaTHYECKOM CTaTUCTHKH
[DnexTponnslit pecype]: yaeOHoe mocodoue. — DnektpoH. aad. — CII6.: Jlanp, 2011. — 255 ¢. —
Pexxum noctymna: http:/e.lanbook.com/books/element.php?pll_id=2026

4. Yynecenko B.®. CO0opHMK 3a1aHUI 1O CIEIHAIBHBIM KypcaM BBICIICH MaTEMAaTHKH (THUIIOBBIC
pacdeTsl) [DNEeKTpOHHBIN pecypc] : yuebHoe mocodue. — DnekrpoH. gan. — CII6. : Jlans, 2010. —
192 c. — Pexum noctyma: http://e.lanbook.com/books/element.php?pll 1d=433 — 3arm. ¢ skpaHna.

4.2. Jlonoanumenvnasn 1umepamypa

Cemectp 1

1.

B2

COopHUK 3a/1a4 10 MaTeMaTHKE JIJIsl BTY30B: yueOHOe TocoOue Iyis BTY30B: B 4 4. / pen.: A. B.
Edumos, b. I1. lemunouy. — 3-¢ usn., ucnp. — M.: Hayka, 1993. — 478, [2] c. U. 1 : Jlunelinas
anreOpa U OCHOBBI MaTeMaTHdeckoro ananusa / B. A. bonros [u np.]. — M. : Hayka, 1993. — 478,
[2] c. (12 93k3.)

Tepexuna JI. U., ®uxc U. U. Beiciast matematuka: Yuebnoe nocooue. Y. 1: Jluneiinas
anreOpa. BekropHas anre6pa. AHanuTHueckas reoMeTpusi: yueOHoe mocobue. - Tomck:
Henpramnan, 2010. — 240 c. (4 7k3.)

Tepexuna JI. ., ®uxkc U. U. Beicmas matematuka: Yuebnoe nocodue. Y. 2: [Ipenen.
HenpepriBaocTs. [lponsBoanas pynkuuu. [punoxxenus nponzBogHoi. OyHKINN HECKOIBKUX
nepeMeHHbIX. - Tomck: Tomckuil rocynapctBennsiit yausepcuret, 2010. — 192 c. (3 7k3.)
Tepexuna JI. U., ®uxc U. W. Beiciias matematuka: YueoHnoe nocobue/ Y. 3: HeonpeneneHabii
uHTerpai. OnpeaeneHHbii naTerpai. Kparuele, KpuBOIMHEHHbIE U TOBEPXHOCTHBIE UHTETPAIbI.
Bexropnoe nonie. — Tomck: ToMmckuii rocynapcTBeHHBIN yHUBEepcuTeT, 2011. — 252 ¢. (4 7k3.)
EnbrioB A.A. [IpakTHKyM 1O HHTETpaJIbHOMY UCUYHUCICHUIO U MU HepeHInalIbHBIM YPAaBHEHUSM:
yaeOHoe nmocobue / A.A. Enprios, T.A. EnbrioBa; ®denepaapHoe areHTCTBO 10 0Opazoanuto (M.),
ToMckmil rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIIPABIICHUS U paano31eKTpoHukHy (Tomcek). —
Tomck: TYCVYP, 2005. — 204 c. (285 3k3.)
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Cemectp 2

1. Coopnuk 3a7a4 IO MaTeMaTHKE JIJIsl BTY30B: yaeOHOe mocoOue s BTy30B: B 4 4. / pen.: A. B.
Edumos, b. I1. lemunouy. — 3-e uzn., ucnp. — M.: Hayka, 1993. — 478, [2] c. Y. 1 : JIuneiinas
anredpa U OCHOBBI MaTeMaTHUecKoro aHanmu3a / B. A. bonros [u ap.]. - M. : Hayka, 1993. - 478,
[2] c. (12 3K3.)

2. EnpnoB A.A. [IpakTuKyM MO0 WHTETPaTbHOMY MUCUUCICHUIO U AU(PepeHINaTbHbIM YPaBHEHUSIM
yaeOHoe nmocodue / A.A. EnbroB, T.A. EnbrioBa; @enepaibHOE areHTCTBO Mo oopazoanuio (M.),
Tomckuil TOCyJapCTBEHHBIN YHUBEPCUTET CUCTEM YIpaBICHUsS U paano3iaekTpoHuku (Tomck). -
Tomck: TYCVYP, 2005. - 204 c. (285 3k3.)

3. JlaBpentheB M.A., Illabat b.B. MeTtoasl Teopun (yHKIHH KOMIUIEKCHOTO TEPEMEHHOTO. M.:
Hayxka, 1965, 716¢. (1 3k3.)

4. KpacuoB M.JI. OyHKIIMM KOMIUIEKCHOTO MepeMeHHoro. OmnepainroHHOe ucuucieHue. Teopus
ycroifunBoctu: YuebHoe nocobue aist By3oB / M. JI. Kpacnos, A. U. Kucenes, I'. . Makapenxo.
— M.: Hayxka, 1981. —302[2] c. (33 7k3.)

5. Tepexuna JI. U., ®ukc U. U. Beicias matematuka: Yuebnoe nocobue/ Y. 3: HeonpeneneHHsbli
uHTerpan. OnpeneneHHbld uHTErpai. Kpatuele, KpMBOJIMHENHBIE U TOBEPXHOCTHBIE MHTETPAJIBI.
BekropHoe noze. - Tomck: ToMckuii rocyaapcTBeHHsbli yHuBepcuret, 2011, — 252 c. (4 3k3.)

6. Tepexuna JI. W., duxkc W. W. Bricmas wmaremaTtnka: YueOHoe mocobme/ Y. 4:
Huddepenunansubie ypaBHeHUs. Psibl. DyHKIMKM KOMIUIEKCHOTO MepeMeHHOro. OnepaluoHHbINH
Mmetoz. - Tomck: lenpramian, 2011. — 268 c. (3 9k3.)

7. PomanoBckuit II. W. Paasr ®@ypoe. Teopus mons. AHaATUTHUECKUE U CIEIHATbHBIE (DYHKIIMH.
[IpeoOpazoBanue Jlamnaca: YueOnoe nmocodue st By3oB/ M.: Hayka, 1980. - 334 c. (7 9k3.)

8. Cupnopos 0. B., llabynun M. B., ®enoprox M. U. Jlekuuu no teopun GyHKIMH KOMITJIEKCHOTO
nepeMeHHoro: Yueonuk 11 By3oB/ M.: Hayka, 1989. - 477 c. (10 3k3.)

Cemectp 3

=

Bentuens E. C. Teopus BepositHocTeii: YueOuuk ais By3oB. M.: Academia, 2005. — 571 c. (228 2k3.)

2. Jlyruna H.3. IIpakTuky™m no Teopun BeposiTHOCTEH: Yued. mocol. — Tomck: ToMckuil MexBY30BCKUI
LEHTP AUCTAHIIMOHHOTO 0Opa3oBanusi, 2006 — 153 c. (45 7k3.)

3. Marasunnukos JI.W. Beiciiast matematuka [V. Teopus BeposSTHOCTEH: yaeOHOE MOcoOue s By30B /
JI. 1. MarasuaHnKoB; MuHuctepcTBo oOpazoBanus Poccuiickoit denepannu, Tomckuit
rOCyJapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABJICHUS U PAJAUODIICKTPOHUKU. — 2-€ U3]., Tepepad. u
nor. - Tomck: TYCVYP, 2000. — 151 c. (175 7K3.)

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

5. I'mypman B.E. Teopus BeposiTHOCTEH U MaTemaTHyecKkas craTucTuka [ Tekcr]: yueOHoe mocodue ams
OakanaBpoB / B. E. 'mypman. — 12-e uzn. — M. : FOpaiir, 2013. — 480 c. (7 3k3.)

6. I'mypman B.E. PykoBO/ICTBO K pEeLICHHIO 3a/1a4 TI0 TEOPHH BEPOSITHOCTEH U MaTeMaTHIeCKOM

cratuctuke [Tekct]: yaeOHOe mocobue misa 6akanaBpoB / B. E. 'mypman. — 11-e u3z., mepepad. u

non.— M.: FOpaiit, 2013. — 405 c. (6 3k3.)

4.3. IIpakmuueckue 3anamusi NPOEOOAMC HO Y4EOHbIM HOCOOUAM:

Cemectp 1

1. MaraszunnukoB JL.U. Beicmias maremaruka I. Ilpaktukym mo juHelHOW anreOpe M aHAIMTUYECKON
reoMerpun: YdeOHoe mnocobue / JL.W. MarasunaukoB, A.Jl. MarasunHukoBa; MUHHCTEPCTBO
obpaszoBanus Poccuiickoit deneparu, ToMckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIPABJICHUS U
pannosnekTponukd. - Tomck: TYCVYP, 2007. - 162 ¢. (973k3.)

2. MarasunnukoB JI.U. Beicmast matemartuka I. [Ipaktukym no nugdepeHnnaibHOMy HCUUCICHHUIO:
VYyebnoe nocodbue / JI.W. Marazunnukos, A.JI. MarasuHHIKOB; MUHHUCTEPCTBO 00Opa30BaHMs
Poccuiickoit ®enepanuu, ToMCKUI rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
pannosiaekTponuku. - Tomck: TYCVYP, 2007. - 212 ¢. (99 3k3.)

3. bexnemummena JI.A. COOpHHK 33724 10 aHATUTHUYECKON reOMETPUH U TMHEHHOH anredpe

53
CornacosaHa Ha noprtane N¢ 8333



[DnexTponnsbIit pecypc] : yaueobroe nmocodue / JI.A. bexnemumena, /1.B. bexinemumes, A.1O. IletpoBuu [u
ap.]. — Dnektpon. nan. — CII6.: Jlans, 2016. — 496 c. — Pexum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=72575— 3arJi. ¢ 3KpaHa.

4. bepman I'.H. COopHHK 3a/1a4 110 KypCy MaTeMaTUYECKOTr0 aHaju3a [ DJIeKTPOHHBIN pecypc] : yueOHoe
nocobue. — DnekTpoH. gad. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3aru. ¢ 3xpaHa.

Cemectp 2

1. EnsiioB A.A. UnrerpansHoe ucuncnenue. AuddepeHnnanbabie ypaBHeHUs: yaeOHoe mocodue / A.A.
EnbuoB, T.A. EnpnoBa; @enepanbHOe areHTCTBO 10 oOpa3oBaHHIO, TOMCKHMI TrocyaapCTBEHHBIN
YHHUBEPCHUTET CUCTEM YIIPABICHUS M PAIHOdIeKTPOHUKH. - Tomck: TYCVYP, 2007. - 263[1] c. (100 5k3.)
2. bepman I'.H. PemeOnuk k cOOpHUKY 3a/1a4 110 KypCy MaTeMaTUIECKOT0 aHaIu3a [ DIeKTPOHHBIH
pecypc]: yue6Hoe nocobue. — DnektpoH. ngaH. — CII0.: Jlans, 2011. — 608 c¢. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=674 — 3ar. ¢ 3kpaHa.

3. IlanTenees, A.B. Teopus ¢pyHKUMI KOMIIJIEKCHOT'O TIEPEMEHHOT'O U ONEPALMOHHOE UCUUCIICHHUE B
pUMepax U 3ajadax [D1eKTpoHHbIN pecypce] : yueOHoe nocodue / A.B. IlanteneeB A.C. SIkumoBa. —
OnextpoH. nan. — CII6. : Jlanb, 2015. — 447 ¢. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ar. ¢ 3xpaHa.

Cemectp 3

1. JIyruna H.3. IIpakTuky™m no Teopun BeposiTHocTel: Yueb. mocod. — Tomck: ToMckuit MeKBY30BCKUI
LIEHTP AUCTAHIIMOHHOTO oOpazoBanusi, 2006 — 153 c. (45 7k3.)

2. bonotrok B.A. [IpakTuky™m ¥ HHOUBUAYaAIbHbIE 3aJaHUS 110 KYpCY TEOPUU BEPOSATHOCTEN (TUIIOBBIE
pacueTsl) [ DneKTpoHHBIH pecypc]: yueoHoe mocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'punsb [1
ap.]. — DOnektpon. nan. — CII6.: Jlans, 2010. — 288 ¢. — Pexxum goctyma:
http://e.lanbook.com/books/element.php?pll_id=534

3aoanus na KOHKMpPoJIbHBIE PAOGOMBL U UHOUBUOYAIbHBIE 3A0AHUS RPUECOCHDBL 8 KANHCOOM U3
CACOVIOUUX VHEOHBIX NOCOOUIL.

Cemectp 1

1.MarazunnukoB JI.U. Beicmas matemaruka I. [lpakTukym mo JMHEWHOW anreOpe W aHaTUTHYCCKON
reomerpun: Ydebnoe mnocobume / JL.M. Marazunauko, A.JI. MarazunaukoBa; MUHHCTEPCTBO
obpazoBanust Poccuiickoit deneparuu, ToMCKHIA TOCYTapCTBEHHBIM YHUBEPCUTET CHCTEM YIPABIICHHS U
panuosnextponuku. - Tomck: TYCVYP, 2007. - 162 c. (973k3.)

2. Mara3zunnukoB JI.W. Beicmas marematuka 1. [Ipaktukym o nuddepeHimaibHOMY HCIUCTICHHIO:
VYuebHoe nocobue / JI.W. Marasunnukos, A.JI. MarasuHHUKOB; MUHUCTEPCTBO 00pa30BaHHUS
Poccuiickoit ®enepanuu, ToOMCKUI TOCY1TapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U
panunosnekTponuk. - Tomck: TYCVYP, 2007. - 212 ¢. (99 3k3.)

3. Apwiioa JI.B. IIpakTukyMm v HHAWBHIYaIbHBIC 3aaHUs IO BEKTOPHOU anreOpe U aHATMTHYECKOM
reoMeTpuH (TUIIOBBIE pacyeThl) [ DIeKTpOHHEIHN pecypce] : yuebHoe nocodue / JI.B. Apunosa, B.A.
bonotiok, JI.A. bonoTiok. — Dnekrpon. nan. — CII6. : Jlans, 2013. — 281 ¢. — Pexxum goctyma:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3aru. ¢ 3xpaHa.

4. bepman ['.H. COopHuHK 33724 IO KypCcy MaTeMaTHYECKOTO aHalu3a [ DIeKTPOHHBIN pecypc] : yueOHoe
nocobue. — DnektpoH. aaH. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari. ¢ 3kpaHa.

5. bonoTiok B. A. IlpakTukyM U MHAUBHIyaJIbHBIE 3a/1aHUS 110 UHTETPAJIbHOMY UCYUCICHUIO (PYHKLINN
OJTHOU TIEepEMEHHOI (THIOBBIE pacdyeThl) [DNEKTPOHHBIN pecypc] : yuebHoe nocobue / bonotiok B. A.,
bonotrok JI. A., 'ammmu FO. I'. [u ap.]. — Dnextpon. man. — CII6. : Jlans, 2012. — 336 ¢. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.

Cemectp 2

1. bonotiok B. A. [IpakTukym ¥ MHAMBUIYaJIbHBIC 33JIaHHs TI0 MHTETPATHPHOMY UCUYUCICHUIO (DYHKIIHH
OJTHOW TMepeMeHHOH (THIOBBIE pacyeThbl) [DNEeKTpOHHBINA pecypc] : ydeOHoe mocobue / bonotiok B. A.,
kA
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bonotiok JI. A., T'amuy FO. I'. [ op.]. — Dnekrpon. man. — CIIO. : Jlans, 2012. — 336 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.

2. bonotiok B.A. IlpakTukym U WHANBUAYAIbHBIC 3a7aHUS 1O OOBIKHOBEHHBIM U (epeHIalIbHBIM
ypaBHEHHSM (TUIOBBIE pacdeThl) [DIEeKTpOHHBIA pecypc]| : yuebHoe mocobue / B.A. Bornotiok, JL.A.
bonotiok, E.A. llIBen [u ap.]. — Dnexrpon. gan. — CII6. : Jlanp, 2014. — 220 c. — Pexxum gocTyma:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3ar1. ¢ 3kpaHa.

3. [TanteneeB A.B. Teopus ¢yHKINNA KOMIUIEKCHOTO IEPEMEHHOTO M ONIEPAIIMOHHOE UCUHCIICHUE B
pUMepax | 3ajadax [DIeKTpoHHBIN pecypc] : yaueoHoe mocobue / A.B. [lantenees, A.C. SlkumoBa. —
OnektpoH. nan. — CII6. : Jlanp, 2015. — 447 ¢. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari1. ¢ skpaHa.

4. Yynecenko B.®. COopHHK 3aaHMIi 11O cTIeUaIbHBIM KypcaM BbICIIEH MaTeMAaTUKH (TUIIOBBIE
pacdeTsl) [ DIeKTpoHHBIN pecypce] : yaeOHoe mocodbue. — DnektpoH. nan. — CII6. : Jlanp, 2010. — 192
c. — Pexxum poctyna: http://e.lanbook.com/books/element.php?pll id=433 — 3aru. ¢ skpaHa.

Cemectp 3

1. Jlyruna H.D. [IpakTukym 1o Teopun BeposiTHOCTel: Yueb. mocob. — Tomck: Tomckuii MeKBY30BCKHIA
LEHTP AUCTAHIIMOHHOTO 0oOpazoBanusi, 2006 — 153 c. (45 7k3.)

2. bonotiok B.A. [IpakTukym 1 HHANBUAYATbHbBIE 3aJaHUS 10 KypCY TEOPUU BEPOSATHOCTEH (THIIOBBIC
pacueTsl) [ DneKTpoHHBIHA pecypc]: yuebHoe nocobue / B.A. bonotiok, JI.A. bonoTtiok, A.I'. I'puns [u
ap.]. — Dnektpon. gan. — CII6.: Jlanp, 2010. — 288 c. — Pexum noctyna:
http://e.lanbook.com/books/element.php?pll_id=534 — 3ar. ¢ 3KpaHa.

3. Uynecenko B.®. COopHUK 3a1aHUl TIO CIIEIIUATBHBIM KypcaM BBICIIEH MaTeMaTHKU (THIIOBbIE
pac4eThl) [ DIeKTpoHHBIH pecype] : yaeOHoe ocodue. — DnektpoH. gaH. — CII6.: Jlans, 2010. — 192
c. — Pexxum nocryna: http://e.lanbook.com/books/element.php?pl1_id=433 — 3aru. ¢ skpana.

4.4. ba3vl dannvix, unhopMayuUOHHO CRPABOUHBIE U NOUCKOBLLE CUCHLEMbL
e CchUIKH C caifTa Kadeapsl Ha MaTeMaTHYECKHE PECYPChl M OH-JTalH TPEHAXKEPHI,
baser nannbix http://lib.tusur.ru/category/bd/
Hay4yHO-00pazoBaTenbHblil mopran TYCYPa https://edu.tusur.ru;
3JIEKTPOHHO-O0MOMMoTeuHass cucrema «Jlaub» — moctynm mo IP-ampecam TYCVYPa, ampec st
paboTHI: http://e.lanbook.com
e mouckoBheie cucteMbl Google, Yandex
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