MUHUCTEPCTBO OGPA30OBAHUSI U HAYKH POCCUNCKOMN ®EJJEPALIMA
deaepaibHOE rOCyIAPCTBEHHOE OI0KeTHOE 00pa30BaTEILHOE YIPeKIeHHE

BbICHIECI0 06pa3OBaHl/lﬂ
«TOMCKUI TOCYJAPCTBEHHbBIM YHUBEPCUTET CUCTEM VITPABJIEHUW U PAJJUODJIEKTPOHUKH»

(TYCYP)
YTBEPXIAIO
IMpopekrdp no yyuebHoii pabore
b A, I1. E. Tposin
<47ﬁ » 0% 2016 .

PABOYASI [IPOTPAMMA YYEBHOW M CHMUILITUHBI

MATEMATHKA
YpoBeHb OCHOBHOM 06pa30BaTeIbHOM porpaMMbl: GakaaaBpuat
Hanpasnenue MOJITOTOBKHU (crenuaaIbHOCTD): 11.03.04 DJIeKTPOHHKA "
HAHO3JIEKTPOHHKA

[Ipoduns: KBanTOBasi M ONTHYECKAsI DJIEKTPOHUKA
®opma 0OyueHus: 0OuHas

®akynprer: ®IT, PaKyJAbTET 2JIEKTPOHHONH TEXHHKH
Kadepa: DI, Kadeapa s1ekrponnbix npubopos
Kypc: 1,2

Cemectp: 1,2,3

YyeOubiii nuan nadopa 2015 roaa.

Pacnpenesieine padouero BpeMeHH:

- ~ L] - w -} ~ ® 3
e g |lelegle|e|e|e|g| B
No Buabl yue6Hoii padoTbl g g g g g g g g 5 -
s = = H = = = = 2 =
) (5} 5] < ) ) ] 5] =
] Q ] Q Q ] Q Q =
1. | Jlexuun 44 48 20 112 | yacoB
2. | JlaGopaTopHbie paboThbI 4yacoB
3. | MpakTuueckue 3aHsTHS o 64 72 34 170 | yacoB
4. | Kypcosoii npoext/pa6ora (KPC) (ayautopuas) 4acoB
5. | Bcero ayAMTOPHBIX 3aHATHI (Cymma 1-4) | 108 | 120 54 282 | yacoB
6. U3 HUX B MHTEPaKTHUBHO# dopme 30 30 | yacos
7. Camocrositenbnas paGora crynentos (CPC) | 72 | 132 | 54 258 | yacoB
8. | Beero (6e3 3x3amMena) (Cymmasn) | 180 | 252 | 108 540 | yacoB
9. | Camocr. paboTa HAa NOArOTOBKY, CAAYY IK3AMEHA 36 36 36 108 | yacoB
10, O6masi TPyA0EMKOCTb (Cymma 89) | 216 | 288 | 144 648 | yacos
(B 324€THBIX €AMHULAX) 6 8 4 18 | 3ET
3ayer He MpeaycMOTPEHO Jn. 3auer He MpeaycMOTPEeHO
Dk3amen 1,2,3 cemecrp
Tomek 2016
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Paccmotpena n ogoOpena Ha 3aceqanuu Kadeapbl
nporokon Ne 284 ot « 29 » 6 2016

Jluer corjiacopaHui

PaGouas nporpamma cocTaBiieHa ¢ yderoM TpeOoBanuit PenepanpHoro [‘ocymapcTBeHHOrO
06pa3oBaTeqbHOrO CTaHzapra Beiciiero mpodeccuonansroro obpasosanus (O®I'OC BO) tpersero
TIOKOJIEHHS TI0 HAIPABJICHUIO MOATOTOBKH (crenumansHocTh) 11.03.04 DnekTpoHuKa ¥ HAHOAJIEKTPOHHKA,
yrBepkaerHoro, 12.03.2015r., Ne218

paccMOTpeHa U yTBEpIK/eHa Ha 3acefanuu Kadeapsl 29 mions 2016 r., mpotokon Ne 284

Pa3paboTunkn OIEHT Kadeapsl MaTEMaTHKH %‘/ Jlyruna H.D.

[
3aB. obecnieunBaronel kadeapoi MaTeMaTUKU /éé‘—ﬁ Marasunnukosa A.JL.

PaGouas nporpaMma corjiacoBana ¢ (pakyabTeToM, IpodUINpyYIONeH 1 BhITyCKaromeH kapenpamu
HaIpaBJICHHs TOATOTOBKH (CHEIHAIBLHOCTH).

/4
IleKaH OOT % %&“/ﬁ( - Boponun A.U.

/

/
3aB. npodpumpyrommei kabeapor D11 — =7 Illaunapos C.M.
3as. Belyckaronieit kapeapoin Ol —F==>"_ [llaunapos C.M.
DKCIIEpTHL: A
npodeccop kadenpbl MaTeMaTHKH \ 17'/:/:;”? J Enpro A A.

//

npodeccop kadenpst D11 { Opinukos JL.U.
2
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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

Huctunnuaa «Marematuka» (b1.5.13) oTHocHuTcs kK 6a30BOM yacTH 00sA3aTENbHBIX MUCHUILIMH. J{Jst
W3YYCHHS Kypca MaTEeMAaTHKH HEOOXOIMMO 3HAHUE Kypca MaTEMAaTHKHU CpenHeld mKoibel. OcBoeHHe
MaTEeMaTHUKH HEOOXOIMMO i  M3y4YeHHUs JUCHUIUIMH Oa3oBoro mukia «®Dusuka», «KBanToBas
MEXaHHUKAY, «MeTtonpl  MaTeMaTHYeCKOH (M3WKW», a Takke TMPU HW3YYCHUH JUCITUIUINH
po(ecCHOHAIBHOTO IUKIIA, B y4eOHO-MCCIIeIOBATEIBCKOM U HAYYHO-HUCCIIeI0BATENbCKON paboTe.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHUS IHCIUILIHHBI

BBIHyCKHI/IK JOJIDKCH O6J'IaI[aTB CJICAYIOIIMMHA KOMIICTCHISAMMU
OIIK-1 — «criocOOHOCTBIO TIPENICTABIATH a/IEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHUN HAYYHYIO KapTUHY
MHpa Ha OCHOBC 3HAHUA OCHOBHBIX HOHO)KGHHﬁ, 3aKOHOB U MCTOJA0B €CTCCTBCHHBIX HAYK U MAaTCMAaTUKN >
OIIK-2 — «cIOCOOHOCTBIO BBISIBISITh €CTECTBEHHOHAYUHYIO CYITHOCTh POOJIeM, BO3HUKAIOIIUX B X0JI€
npodeccuoHaAIbHOM JIeATeIbHOCTH, IPUBJIEKATH JIJIsl X PELIEHUs] COOTBETCTBYIOLINI (PU3UKO-
MaTeMaTHYeCKUH anmapary

B pe3yJibTaTe 0cBOEHUS IMCUUILUIMHBI 00yYaIOIIUIiCS TOKEH:
3namob: OCHOBHBIC TIOHSTHS, ONPEICICHUS W CBOHCTBA OOBEKTOB MAaTEMAaTHYECKOTO aHAIIN3a,
(hOpMYIHUPOBKH U J0KA3aTEeNIbCTBA YTBEPHKIIEHUH, METOMIBI UX OKA3aTeIbCTBA, BOSMOXKHBIE UX CBS3H U
MIPWIOKEHUST B JIPYIMX OO0JIACTAX MAaTeMaTHYEeCKOrOo 3HAaHWS W JAWCIHMINIMHAX €CTeCTBEHHOHAYYHOTO
COJICpKAHUS.
Ymemo: noxaszpiBaTh MaTeMaTHYECKHE YTBEPKICHHS, pPElIaTh 3aJadyd, MPUMEHATh MaTeMaTHUYECKUE
METOJIbI JJIi PEIICHUS MPAaKTHYECKUX 3a7ad4 B JPYrUX O0OJIACTAX MAaTeMAaTHYECKOro 3HAHUS U
JTUCIUTIINHAX €CTECTBEHHOHAYYHOTO COJICPKAHUSI.
Bnaoems: anmapaToM MaTEMaTHYECKOTO aHAIIN3a, METOJJaMU JI0KA3aTeILCTBA YTBEPIKICHUH, HABBIKAMHU
MIPUMEHEHHUS dTOTO B IPYTHX 00JIACTSIX MaTEeMaTHUECKOTO 3HAHUS U JUCITUTIIMHAX €CTECTBEHHOHAYIHOTO
COJICpKAHUS.
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4. O0beM JUCHMILUIMHBI M BUIbI Y4eOHOH padoThl

OO1ias TpyI0eMKOCTh TUCUUILIMHBL COCTaBisseT 18  3adeTHBIX eqUHUIIL.

Bun yueGHO# paboTh 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) 134 64 72 34
W3 HUX B HHTEPAKTHBHOI (hopme 30 10 10 10
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) 258 72 132 54
B tom gucie: - - - - -
KypcoBoii ipoekT (paboTa) (camocTosiTenbHast paboTa)
PacuetHo-rpaduueckue paboTsl
Pedepar
Jlpyeue 6u0bl camocmosmenbHol pabomol
W3yyeHue TeopeTHueCcKOTo MaTepuala, oJroToBKa K 86 o4 m 18
MPAKTUYECKUM 3aHITHIM
[oaroToBka K CEeMUHApaM, KOJUIOKBHYMaM 86 24 44 18
Pemenne 3anau. IloarotoBka K KOHTPOJIBHEIM paboTam 86 24 44 18
By npoMeXyToYHOH aTTecTaliy -3K3aMeH 108 36 36 36
OO0m1ast TPYIOEMKOCTh Jac 684 216 288 144
3avernbie Enunniel TpynoemMmkocTr 18 6 8 5
5. Conepxxanue QM CIUANINHbBI
5.1. Pazgenanl AMCUMILIMHLI 1 BHABI 3AHATHI
. ; ) E ) o .:g: dopmupyem
AFEIE IS PR
HaumenoBanue pazaena 1y CHUILIAHBI Z Qo X S = 2L S8 & F 8 KOMIIETEHIIA
n/m 5] Q= == S |8 8 ¥ o ¥
= S o | & O &g 57 u
> 2 (OK, TIK)
1. | Onpepenurenu u Marpuibl. 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, BBeneHue B MaTeMaTUYECKUN aHAIN3 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. | KomIuiekcHbIe yncia 2 2 6 10 OIIK1,
OIIK2
8. | MHaTerpansHOe 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. | Cnyuqaitable coObITHs. BeposTHOCTD. 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 pactpeneseH s CIIydaiHbIX 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 OIBITOB. 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. OnpeaenuTes 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. Penienue 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 warpunsl. Teopema o OGa3ucHoM
JIMHENHBIE MuHope. DyHKUIMM B  JIMHEHHBIX IPOCTPAHCTBAX.
BEKTOPHbIE Jluneiinelii omepatop u ero Matpuna. JleficTBus Han
MPOCTPAHCTBA, JVHEHHBIMU OIEpPaTOpaMU: CIIOKEHHE, YMHOXCHHE Ha
JIMHEHHBIE ckaymsip,  komnosuimsa.  CoOCTBeHHBIE — yHclIa |
OTIepaTopsl, COOCTBEHHBIE BEKTOpBI JIMHEHHOrO Omeparopa, uX
KBaJIpaTHYHbIC HaxoXJeHne,  cBodcrtBa.  Ksagparmuneile  Qopmbl
(hopmsl, [MpuBenenne KBaJpaTHYHOH (OPMBI K TJIABHBIM OCSM.
TEH30PBL. Tenzopsl. Onepanuy Hal TEH30PAMHU.
3. | Anamutndeckas | [Ipsmas NWHWSA Ha TUIOCKOCTH: OOInee, KaHOHWYECKoe | 6 OIIK1, OIIK2
reoMeTpHst rapaMeTpuueckoe YpaBHEHHS. YTOJI MEXKIY IpSMBIMU:
YCIIOBUS MTapajieIbHOCTH U MEPICHIUKYISIPHOCTH.
[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 IIPSAMOW; MEXIY
CKpEIIMBAIOIIMMUCS NPSAMBIMH. YTOJ MEXIY NPsAMOMl U
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miockocThio. [lomsipHas cucrtemMa KOOpIUHAT. YpaBHEHHE
MOBEPXHOCTH B mpocTpaHcTBe  LlunumHapudeckue,
KOHHYECKHE TIOBEPXHOCTH, TIIOBEPXHOCTH BpPALICHHUS.
IToBepxHocTu BTOPOTO MOPsJIKA: KaHOHHUYECKHE
YpaBHEHHUS, UCCIIEIOBAHNE C TIOMOIIHIO CEUCHUH.

Beenenue B
MareMaTuJec-
KUl aHaIu3.

ITonstne ynkimu, crmocoObl 3amanHus. OrpaHUYEHHOCTD,
MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, MEPHOANYHOCTD
GbyHKIMN. Komnosumust  pyHKIUA. CnoxHasg
obparHas ¢yHKIH. YNcIoBas MOCIeI0BAaTEIBHOCTD U €e
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. Hcnonb3oBaHue HENPEPBHIBHOCTH  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 (HYHKIIUH.

OIIK1, OIIK2

Huddepennn-
aIbHOE
HCYHCIICHUE
(GYHKIIMU OZHOM
TIepEMEHHOU

[Monstne mnpowmsBonHO#l. IIpon3BojmHBIE 3IEMEHTAPHBIX
¢ynkumid.  Tlonarue auddepeHmupyemMoit  QyHKIHH.
Huddepennnan ¢ynkmun. CpoiictBa muddepeHnnana.
I'eomeTpuueckuit CMBICI muddepeHnmana.
WNuBapuantHOCTE  GopMbl  muddepeHnmana  mepBoro
nopsinka. OcHOBHblE TpaBWia JU(QepeHIIMPOBaHHS.
IIpousBoanas CJIOKHOH, obOpaTHoOM (yHKITHA.
[IpousBoaHble BbICHIMX TMOPSAAKOB. JnddepeHmmans
BBICIIINX TIOPSIIKOB. dopmyna JleitbHuma.
Huddepennmposanue TapaMeTPUIECKH 3aaHHbBIX
¢ynkuuid. Teopembl 0 cpeaHeM 3HAYEHUH. 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 wacTHOM
npomsBogHoi. [lomubni muddepennman. KacartenpHas
TIOCKOCTh u HOpMaJib K MOBEPXHOCTH.
JduddepennupoBanne HESIBHO  3aJaHHBIX  (YHKLUIL.
IIponsBopHass 1O  HampaBIICHUIO. I'panuenr.
[TpousBoaHBIE BBICIINX IOPSAAKOB. Huddepentmanst
BBICIIIUX MTOPSAJKOB. OKcTpeMyM (QYHKIHH 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.
AnreOpandeckas, TPUTOHOMETPHUIECKAsT W TOKa3aTeIbHas
(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.

[epBooGpazHasi. Heonpenenennslii UHTETpal.
IIpocreiimme  cBoiictBa. IlpaBuna HHTErpUpOBaHUSL.
Tabmuua naTerpanoB. MeTo 1 MHTErpUPOBAHMS IO YaCTSIM.
3ameHa mepeMeHHOH. MHTerpmpoBaHME MPOCTEHITNX
npoGeii.  MHTerpupoBaHHWE palMOHANBHBIX (QYHKIWH,
UHTErpupoBaHue (HYHKINH, PallMOHAIBHBIX OTHOCHUTEIBHO
TPUTOHOMETPUIECKHIX (GYHKIHH. WnTterpupoBanue
HEKOTOPBIX HMPPALMOHAIBHOCTEM.

OIIK1, OIIK2

A
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2 ceMeCTp

8.

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

3amauu, TNPHUBOAIIKME K TOHATHIO  ONPEIENEeHHOro
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
omnpeneneHHOM HHTerpaie. [IpnOnmkeHHbIE 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  WHTErpamsl ¢
O6eckoHeuHBIMU TpenenamMu. HecoOCTBEHHbIE HWHTETPAJbI
OT HEOrpaHMYCHHBIX (QYHKIMH. Teopembl CpaBHEHHS.
AOcomoTHasT W yClOBHas ~ CXOAMMOCTb. [Ipu3Haku
CXOJIMMOCTH.

OIIK1, OIIK2

HurerpansHoe
HCYHCIIEHUE
GyHKINH
MHOTHX
MIEPEMEHHBIX

IlonsTre kpaTHOTO MHTerpana. 3afgayd, NPUBOJLIIIUE 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 IeOMETPUYECKUX U (PU3MUECKUX
3ama4y. TpoitHoil wmHTerpan. CBOMCTBA, BBIYUCIICHUE.
[Mummagpudeckas U cdeprudeckas cucTeMa KOOpAWHAT.
3aMeHa nepeMeHHO! B TpoifHOM uHTerpaie. [Ipunoxenus.
KpuBonuneiinsie wHTErpasisl o JuHe Ayru. CBOWCTBA,
BBIUUCIIEHUE, MpUMeHeHue. KpuBosMHElHHble HHTErpasbl
110 KoopAuHAaTaM. CBOﬁCTBa, BBIYHCIICHUE, IPUMCHCHUE.
INoBepxHOCTHBIE HHTErpagbl MO IUIOMIATU MOBEPXHOCTH,
UX CBOWCTBA, BBIUMCIIEHHE, IpuMeHeHue. OpueHTanus
MTOBEPXHOCTH. IToBepxHOCTHBIC MHTETPaJIbI 1o
KOOpAMHATaM, UX CBONCTBA U BBIUUCIICHUE.

®opmyner ['puna, Crokca u Octporpanckoro. Ux 3ammchk
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  IMOBEPXHOCTh M €r0  BBIYUCIICHHE.
JluBepreHnusi BEKTOPHOTO MOJIS U ee (PU3UUECKUH CMBICII.
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,
JIOIYCKAIOLME TOHWKEHUE Mopsiaka. Teopus JIMHEHHBIX
mddepeHnnanbHbIX ypaBHeHUH mopsiika N, Cucremsl
JTUHEHHBIX UG depeHInaIbHbIX YPaBHEHUH.

OIIK1, OIIK2

11.

DIIEMEHTEI
TEOPUH
GbyHKIHH
KOMILJICKCHOM
TIEpEMEHHOU

OyHKOUSA KOMIIEKCHOTO HMEPEMEHHOr0. DJIEeMEHTapHbIE
(yHKIIMM KOMIUIEKCHOTO TepeMenHoro. [IpounsBonHas
(DYHKIMHM ~ KOMIUIEKCHOTO  TIEPEMEHHOTO.  YCIIOBHUSA
Hanambepa - Oitnepa. [JuddepeHunpyeMocTs OCHOBHBIX
AJIEMEHTAPHBIX  (YHKIHH. Wuterpan ot ¢yHKUMK
KOMIIJIEKCHOTO MIEPEMEHHOTO. Teopema Komrm.
Wurerpanbhas Gopmyna Kommn.

OIIK1, OIIK2

12.

Panpr.

UucnoBbie  psapl. CXoAUMOCTH 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.
3Hakouepenyomuecss  paapl, npuszHak  JleliOHuna.

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

middepeHnnpoBaHNe U HHTETPUPOBAHNE.

Creniennblie psaapl. Teopema AGens. MHtepBan u paauyc
cxoguMocTi. CBOWCTBA CTEMEHHBIX PANOB: PaBHOMEpHas
CXOJUMOCTb,  HENPEPBIBHOCTh  CYMMBI,  HOWIECHHOE
mddepeHnupoBaHue M HMHTErpuUpoBaHue. PasnoxeHue
(yHkuuit B crenienHsie psiasl. P Tetinopa. JlocraTounsie
ycioBus pasnoxumoctd. Psan 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 MPOU3BOJIHLHOM
Dypse npomMexxyTke. 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
unterpana @Dypre. IIpeobpazoBanue Dypre. OCHOBHBIC
cBolicTBa npeoOpazoBanusi Pypse.
14. | Onepaunonnoe | OcHoBHBIE OHATHS CBOMCTBa MpeoOpasoBanus Jlamraca. OIIK1, OIIK2
UCUHUCIICHHUE TeopeMbl yMHOKEHUS. TeopeMBl pa3IoKEHHUsL.
[IpuMeHeHHe OTepaliOHHOTO UCYUCIIEHHUS K PEIICHHIO
i depeHnnaTbHBIX YPaBHEHUH 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, TeOMETPUIECKOe U
AKCHOMAaTHYECKOE OTIPEJICIIEHIE BEPOSATHOCTH.
16. | OcHoBHbIC YciioBHBIE BEpOSITHOCTH. 3aBHCHMBIE F HE3aBUCHMBIC OIIK1, OIIK2
TEOpEMBI coObITHs. Teopema cioxxenus BepositHocTeld. Teopema
TEOpUHU YMHOXEHUS BeposATHOCTEH. DPopMyIia MoJTHON
BeposiTHOCTEN. | BepositHocTH. Popmyna baiieca
17. | IloBTOpeHwme Cxema ucnsitanuil bepuymiu. ®opmyna bepaymnn. OIIK1, OIIK2
OIIBITOB. HaugeposiTHeliee 4nciio MosIBICHHs COOBITHI B cXeMe
Bepaymmmi. O6mas TeopemMa 0 MOBTOPEHUH OTIBITOB.
[IpousBoasmas ¢pynkuus. JlokanbHast ¥ HHTErpalibHas
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 pacupeieNieHuss OIHOMEPHON
pacripeiesieHust | cllydallHOW BEIMYMHBI U €€ cBolcTBa. DyHKIUA
pacrpeneneHus AUCKPETHOW CIydaiiHOW BEJIMYMHBI U €€
rpaduk. [1noTHOCTE pacnpeneneHust 0 JHOMEPHON
CIIy4aliHOM BEJIMYMHBI U €€ cBoiicTBa. YncaoBble
XapaKTEpUCTUKH CIy4ailHbIX BeNUYMH. 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
CIIy4aliHOTrO aprymMeHTa. MateMaTnueckoe OXuaaHue
(hyHKIIMH OJTHOTO CITy4alfHOT'O apryMEHTOB.
XapakTepucTH4eCKast U KyMYJISHTHAas (QyHKIHH.
[Tpumeps! xapakTepucTudeckux QyHKIui. Blanvaas
OJ/IHO3HAYHOCTh COOTBETCTBUS MEXKIY paclpeeIeHUIMU U
xapakrepuctTudeckuMu GyHKIusMu. Gopmyna oOparieHns
(s dyHKIME pacripeeseHust U Uil IUIOTHOCTEH, 6e3
JTOKa3aTeIbCTBA). XapaKTepUCTHUECKas (PYHKINS CyMMBI
HE3aBUCHUMBIX CIydailHbIX BenndyuH. CBoicTBa
XapaKTePUCTUICCKUX (PYHKITHI.

19.

HexoTopsie
3aKOHBI
pacupeneieHus
CIy4JalHbIX
BEIMYUH.

BunommansHOE paciipesieieHHe U ero YHCIOBbIe
xapakrepuctuku. Pacnipenenenue [Tyaccona. Ero psin
pacripeieNieHus], XapakTepucTuiecKas U KyMyJIsTHTHas
(hyHKIMS, 9UCIIOBBIE XapaKTepucTHKH. [lokasarensHOe
pacrpeie/ieHHe U €ro YUCIOBBIE XapaKTEPUCTUKU.
HopwmanbHoe pacripezielieHie U ero YiciIoBbIe
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 paclpeeeHHUsL.

OIIK1, OIIK2

20.

CuctemMst
CIIy4alHbIX
BEJINYNH

MHoromepHsle ciydaiiHble Benu4uuHsl. [loHsaTHEe
JIBYMEPHOM AMCKPETHOM CIy4aliHON BEIMYUHBI U €€
Matpuiia pacnpezeneHusi. CBoiicTBa MaTpHUIlbl
pacnipenenenust. QyHKIUS pacTpeieleHus] MHOTOMEPHOH
CllydailHOM BelIN4MHBI U €€ cBolcTBa. [InoTHOCTB
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 BEIMYHMH. Y CIOBHBIE 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 ABYX CIyYalHBIX BEIMYUH.
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 CITy4allHbIX BEJIMYMH.
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 33/1a41 MaTeMaTHYECKO# CTaTHCTHKH. [loHsTHE
BBIOOPKH. UHCIIOBBIE XapaKTEPUCTUKH BBIOOPKH.
[pocteiimme cocoO6s 00pabOTKH BEIOOPKHL.
Craructudeckast QyHKIHS pacipeesieHusl.
OMmnupryeckast QyHKIHUS paclpeielICHHS.

OIIK1, OIIK2

23.

Oo6paboTtka

OIIBITOB.

Bribopounsie mapameTpsl pacnpenenenus. [lonstue
OLIGHKH YHCIIOBOTO Mapamerpa. TpeboBaHus K OL[CHKE.
OreHKa MaTEMaTHIECKOTO OXKUIAHUS U IICIICPCHH.
[MonsiTe o noBepuTENnbHOM MHTEpBaNe. PacnipeneneHue
CrprozieHTa. (-KBagpar pacupenenenue. [lonstue o
CTaTHCTHUYECKOH mpoBepke runore3. Kpurepuu cornacusi.

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 pazzenoB MaHHO#M MUCHUTUIMHBL U3 Ta01.5.1, 11 KOTOPEIX HEOOXOAMMO
/o obecrieunBaeMbIX n3ydeHue oOecreunBaromuX (MpeAbIIyINX) U 00ecIeYnBaeMbIX
(mocexyromux) (mocneayroIMX) JUCHUILIMH
TIMCITATUTHH 1]2]3[4]5[6[7[8]9]10[1[12 13115 [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
MaTeMaTU4eCcKOn
¢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 IIYYKOB
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 MpaKkTHYECKOM 3aHATHH. [IpoBepka KOHCIIEKTa.
Kommoxsuym. KonTposbHas padoTta. Dx3aMeH.
OIIK2 + + +  OTBeT Ha IPaKTUIECKOM 3aHATHH. [I[poBepka KOHCIIEKTA.
Komnoksuym. KonTposbpHas pabota. DK3aMeH.

JI — nexuus, [Ip — npakTHyeckue U ceMUHapckue 3ausatus, 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
[IpaxTryeckue
@opwmsl | Jlexuu P TpeHunr CPC
| cemunapckue Bcero
MeTtoabt u (Jac) Mactep-knacc (4ac) | (4ac)
3aHsaTHs (Jac)
[Ipe3eHTanuy ¢ NCTIONB30BaHUEM Pa3JaTOYHBIX 12
MaTepHaloB, ClIailoB, MylbTUMEAUNHON 10 2
MIPE3EHTAINH
Pa6ora B koMaH1e 2 2
Pemenue cutyallnoHHBIX 3a7a4 2 2
CocraBiieHHE HHTEIUIEKT-KapT 10 10
HccnenoBaTeabcKuii METO 2 2
BricTymieHre B posid 00yJaronero 2 2
VITOro MHTEPaKTUBHBIX 3aHATHIA 10 20 30

7. JIabopaToOpHBbIH NPAKTUKYM HE IPETYCMOTPEHO

8. IpakTHYeckue 3aHATHS (CEMUHAPHI)

Ne

n/n

Ne paznena
JUCHIUIUINHBI U3
Tabm. 5.1

TemaTnka NpakTHIECKUX 3aHATHH (CEMHHAPOB)

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
ypaBHeHuid. Meron Kpamepa. Merox ['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. @opMyIsl epexoaa OT OJHOTO Oa3uca 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 Hax TMHEHHBIMU
oneparopamu. COOCTBEHHBIE YUCIIA M 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

ITpoussonnas. Texuuka TU(PEPeHIIIPOBAHUS.
[IpownsBoaHas cnoxxHOH GyHKIIH. Metox
aorapupmuyeckoro qudhepeHIupoBaHusl.
HuddepennnpoBanue GyHKINH, 3aJaHHBIX HESBHO,
napamerpudecky. IIpousBoaubie u qudhepeHnnams
BBICIINX TIOPsiAKOB. Dopmyrna Jleitoauma. dopmyna
Teiinopa. [Ipasuno Jlonurans.

OIIK1, OIIK2

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

OIIK1, OIIK2

Anrebpanyeckasi, TPUTOHOMETPUYECKAs U TIOKa3aTelbHas
(opmer 3amucu. Onepanuy HaJi KOMIDIEKCHBIMH YHCIIAMU.
dopmyna Myaspa. M3BieueHne KOpHs.

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

10

OIIK1, OIIK2

Cemectp 2

Onpenenennsiii nuaTerpan. @opmyna Herorona - JleiiOHuna.
HuTerpupoBaHue Mo 4acTsaM, 3aMeHa IEPEMEHHOH B
ONpeAeIeHHOM uHTerpane. IIpunoxkeHus onpeneneHHoro
nHTerpana. HecoOCTBEHHBIE HHTETPAIIBI TIEPBOTO U BTOPOTO
ponoB. Beruncnenue. Teopemsl cpaBHeHHs. AGCOTIOTHAS
CXOJIMMOCTB.

OIIK1, OIIK2

10.

IBoiinoit  wmHTerpan. Ompenenenue. Breruncnenue B
JEKapTOBBIX  KOOpIHMHATAX. H3smenenne  mopsiaxa
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 HMHTErpalloB 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 BBIYHMCIECHHUE.
[Ipumenenne. @opmynsr Crtokca u  OcTporpanckoro.
Brruncnenne notoka BEKTOPHOIO MOJIS Y€pe3 MOBEPXHOCTH.
JuBeprenius BeKTOpHOrO monsd. Llupkymamus BEKTOPHOTO
moist. Pabotra BEKTOpHOTO TMONIS BHONB KpuBOW. Potop
BEKTOpHOTO noJjsi. OThICKaHNE MOTEHINAaIa OIS,

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 HOPSIKOB,
JIOMYCKAIOLIUE IOHWKEHUE nopsiaka. JInHelHas
3aBucuMocTh QyHkiuid. JIuneitnbie auddepenuanbpabe
ypaBHeHHs. OTHOPOIHBIE TUHEHHBIC YPaBHEHUS C
MIOCTOSTHHBIMU Ko durmenTamu. JInHeliHbIe HEOTHOPOAHBIE
ypaBHeHHsa. Metoj Bapuanuu. HaxoxxieHre 4acTHOTO
pelleHus IMHEHHOTO YPaBHEHUS C MTOCTOSIHHBIMHU

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  IEPEMEHHOro.  Bbrumcnenue
norapudma KOMIIJIEKCHOTO qucia. Bo3ssenenue
KOMIIEKCHOTO ~ 4YuClla B KOMIUIEKCHYIO  CTEICHb.
I'mnepbonmaeckue ¢byHKIHN. I'eomerpuueckne
HHTEpIpETallud YCJIOBHM Ha KOMIUIEKCHON IUIOCKOCTH.
ITpousBoxaHas (YHKIIMM  KOMIUIEKCHOTO — TIEPEMEHHOTO.
VYenoBuss  Kommn-Pumana.  Ananurthueckas — (yHKIMS.
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 paapl. [IpuzHaku abCOIIOTHON CXOAMMOCTH.
[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 pAaa (Dypbe 10 KOCMHYCaM 1 CUHYCaM.

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 kKoMOMHaTopukHu. Kilaccndeckoe onpeneneHne
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 Ddopmyna nonHo# 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 pacnipenenenusi, QyHKIUS pacTipeieIeHUs U INIOTHOCTb OIIK1, OIIK2
pacupelieieHus OAHOMEPHOM CIIydalHOM BEJIMYMHBI.
22. 18 UncnoBele XapaKTePUCTUKHU CITyJalHBIX BETUIHH: OIIK1, OIIK2
MaTeMaTH4ecKoe 0KUAaHHe, TUCIIEPCHs U
CpeIHEKBaPaTUIECKOE OTKIOHEHUE, MOMCEHTBI,
KOX(pPHUIIEHT aACHMMETPHH, KOA(PHUIIHESHT CKOMICHHOCTH.
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 Xapaxrepuctuieckas Qynkuus. KymynstatHast QyHKIHS. 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
KoadduumeHT xkoppensnnm.
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
pactpenenenu. [TocTpoeHne TOBEpUTEIBHBIX HHTEPBAJIOB.
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 (Oemanuzayus) €MKOCTh TEHINHA paboTHI (Onpoc, Tecr,
HBI U3 (uac.) OK, TIK 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. Onpenenurens nmopsaka N. O6patHas
Marpuia. Pemenne MaTpuYHbIX ypaBHEHHH.
CucTeMbl THHEHHBIX adredpanyecKux
YpaBHEHHH.
2. 2 CamocrositenbHoe u3ydenue tem: JInneitnoie 18 OIIK1, Omnpoc Ha
MPOCTPaHCTBA. ApU(pMETHIECKHE 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
MaTepuana, MOAroTOBKa K MPAKTUYECKUM
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,
MIOArOTOBKA K MPAKTUYECKUM 3aHATHSIM.
Pemenue 3aia4, HOAroToOBKa K KOHTPOJIBHOM
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 n3ydeHHe 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
YpaBHEHUI: 3a/audl OTIEICHUS KOPHEH; MeTo[
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 ¢ynkunn. HenpepsiBHOCTB
¢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.

CamocTosiTensHoe n3ydeHue TeM:
I'eomeTpuueckuili 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 GyHKIMU U MTOCTPOCHUE
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 muddepeHIraTb
BelcluuX  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
Marpulia u ee crtpoenue. 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 KOHTPOJIbHOHM pabore. Temsl:
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 KOMIIJIECKCHBIMU
yucinamu. ®opmyna Myaspa. H3Bneuenue
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 OTHOCHTENIBHO
TPUTOHOMETPUYECKUX (PYHKLMIA.
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, NOATOTOBKA K
KOHTpPOJIbHOH padoTe. Tembl: OnpeneneHHbINH
nnTerpan. @opmyna Herotrona-JleiOnuna.
3amMeHa IEpEMEHHBIX B OTPE/ICIICHHOM
uHTerpaie. IlpunosxeHus onpeaeaeHHOro
uHTerpana. HecoOcTBEHHBIE HHTETPAIIBI C
OecxoHeuHbIMU Npenenamu. HecoOcTBeHHbIC
MHTETpajbl OT HEOTPAHNUCHHBIX (DYHKIIHH.

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 padoTte. Temsl:
JIBOWHOM MHTETpaa 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
kpuBoil. [loTeHanbHbIE MOJIS.
IToBepXHOCTHBIE HHTErPaANbI N0 MIOLIAI1
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.

CaMOCTOSITENEHOE 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 JINHEWHO
He3aBHCUMBIE cicTeMbl QyHKIMNA. [Ipumeps.
Omnpenenmrens BpoHckoro.

Teopema o0 MMHEWHOH 3aBUCUMOCTH (DYHKIIHH.
Teopema 00 yCIOBUIX THHEHHON
HE3aBHCUMOCTH PEIICHUI JIMHEHHOTO
oaHOPOIHOTO AU HepeHIINaTBLHOTO YPABHEHHUS.
UucnenHbsle MeToAb! pemeHus 3agaun Komu
JU1s1 OOBIKHOBEHHOTO T depeHnansHOro
ypaBHEHUs. M3ydeHHe TeOpeTHIECKOro
Marepuaa, IoroToBKa K MPaKTHIECKUM
3aHgaTusaM. Pemenue 3aga4d u3
WHIUBHUIyaJIbHOTO 3aaHusl. TeMBbl:
JuddepeHumanbHbie ypaBHEHHS IEPBOTO
MOpsiIKa. Y PaBHEHHS BBICIINX ITOPSIKOB,
JIOITCKAIOIIe TOHWKEHHE TOPsIIKa.
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 — YHCEJL.
Jluneltnpie oTOOpaXkeHUs. YpaBHeHHE oOpasa
KPHBOIA. CamocrosiTensHOE n3ydeHue
TEOPETUUECKOr0 MaTepuayia, MOATOTOBKA K
MPAaKTHYECKUM  3aHATHSIM. PemieHue 3azad,
MOJI'OTOBKA K KOHTPOJIbHOW padote. Tema:
OCHOBHEIE JIIeMEHTaPHBIE (hyHKIIIH
KOMIIJIEKCHOTO TIEpPEMEHHOTO.
Huddepenunpyemoie GyHKIINH.
Anamutnaeckue  ¢yHKuma.  WHTErpanm ot
(YHKIIMH KOMIUIEKCHOTO TIEPEMEHHOT0.

18

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATUAX. KOHTpONbHAs
pabora.

14.

12.

CamocTosTeIbHOE U3YICHHUE TEM:
OyHKIIMOHANBHBIC PSIBL. PaBHOMEpHAs
CXOAUMOCTD (DYHKITHOHATBHBIX PSIOB.
CBoiicTBa paBHOMEPHO CXOSIIAXCS
(GYHKIIMOHATBHBIX PAI0B. 3yucHue
TEOPETHYECKOTO MaTepraia, HOAroOTOBKa K
MIPaKTUYECKUM 3aHATUSAM. Pemienue 3anauy,
MOATOTOBKA K KOHTPOJLHOU paboTe. TeMbr:
Uucnossie psaabl. DyHKMOHANBHBIE psiabl. Psin
Teinopa. Pan Jlopana. [Ipumenenue
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.

CamocTtositenbHOe uzyueHue tem: llonsarue
THUIIEOEPTOBA IPOCTpaHCTBA. Pasioxenue B psia
IO OPTOTOHANBEHBIM (hyHKIUSAM. Psim Dypre.
[onsTHE O CXOIUMOCTH B CpPEAHEM U
CpeIHEKBAIPaTUHYHOM. DKCTpEMAIbHOE
CBOMCTBO 0Tpe3koB psiga Dypoe.
CamocTosITeIbHOE H3YUCHHE TEOPETUIECKOTO
Marepuana, oAroToBKa K MPaKTUUYEeCKUM
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.

CamocTosiTenbHOe u3ydenue teMm: VHrerpan
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 IMPAKTUIECKUM 3aHSITHSAM.
Pemenue 3a1a4, moAr0TOBKA K KOHTPOJIBHON
pabote. Tembr: UnTerpanpabie
npeoOpazoBanust. [IpeobpazoBanus Oypse.
[Ipeo6pazoBanue Jlamnaca. [Ipunoxenws
OTIEPAIIOHHOTO HCUHCIICHHSI.

18

OIIK1,
OIIK2

Ormpoc Ha IPAKTHYECKUX
3aHsATHsAX. KOHTpOsIbHAS
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 ONpeIeTICHHE BEPOSITHOCTH.

OIIK1,
OIIK2

Onpoc 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. KoHTpONbHAS
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 NPaKTUYECKOM
3ansTud. KoHTposibHas
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 CIy4aliHOTO 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
HOpPMAaJIbHOHU CITy4alHOM BEIHYUHBI.
Komno3u1ius HopManbHBIX 3aKOHOB
pacnpeseNeHusl.

OIK1,
OITK2

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

23.

20

H3ydenne NeKIIMOHHOTO MaTepHaa.
IToaroroBka K MpakTUYECKOMY 3aHATHIO.
BeInonHeHne TEKyEro TOMAalIHEro 3a1aHusl.
Cam-HO: MHOTOMEpHBIE CITydaiiHblE 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. Komtoksuym.

24,

21

W3yueHne neKIHOHHOTO MaTepuana.
[ToxroroBka K NpaKTHYECKOMY 3aHSTHIO.
BeInosHeHne TeKyIero JOMaIlHero 3aJaHus.
Cam-Ho: CX0IMMOCTH Ha MHOKECTBE
ciydaiiHbIX BeauuuH. CX0aUMMOCTb MO
BEPOSITHOCTH. HepasenctBo MapkoBa.
HepasenctBo YeOrieBa. Teopema UeoOblena.
Teopema bepnymnu. 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.
Cawm-Ho: Ilonstue BeiGopku. Ilpocreiimue
croco0b1 00paboTku BEIOOpKH. CTaTHCTHYECKAS
(byHKIMS pacrpeeseHns. DMIUpHIecKas
(YHKINS pacTpe/ieeHusI.

OIIK2 3aHATHH.

26. 23 W3yueHune JeKIMOHHOI0 MaTepuaa.
[MoaroToBKa K MPAKTUIECKOMY 3aHATHIO.
BrlnonHeHre TEKyIIEero JOMaIrHero 3aJaHus.
Cam-=o: IlocTpoeHne TOBEpUTETHHOTO
I/IHTepBaﬂa JJIS1 OICHKHU MaTEMAaTU4YCCKOTO
oxxuganud. [ToHsITHE 0 CTaTUCTUYECKON
MPOBEPKE TUIOTE3. B3anMocBs3b GU3HKH,
MaTEMAaTUKH U IPOrpaMMHPOBaHUS B
00paboTke ombITOB: «CriiakuBaHUE
BKCHepl/IMeHTaHI)H]:IX 33BHCI/IMOCTGI7[ 10 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 TPEyCMOTPEHO

11. PeiiTuHroBas cucrema JJisl OlCHKH yCIIeBAeMOCTH CTYICHTOB

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
ceMmecTpa KOHeEI 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
Hapacrawomum utorom 25 50 70 100
Ta6auna 11.2 [NepecueT 0AIIIOB 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 633323, YYUTBHIBAET YCHEIIHO 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 (mocpencTBeHHO)
2 (neyn0BACTROHTE L HO), 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. YyeOHO-MeTOAMYEeCKOE M HHPOPMALIMOHHOE o0eceYeHrne TUCHUIITIMHBI:

12.1 OcHoBHas nuTepaTypa.

Cemectp 1

1. bexnemumes J1.B. Kypc aHamuTHYeCKOW T€OMETPUU U TMHEHHON anreOpsl [ DNEeKTPOHHBIN pecype] | y4eOHUK. —
OnexrpoH. naH. — CII6.: Jlans, 2015. — 445 c¢. — Pesxxnm goctyma: 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
TOCYIapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHUS H PAIHOIIEKTPOoHUKH. - Tomck: TYCVYP, 2007. - 162 c. (97 3x3.)

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

4. MarazunnukoB JI.U. Briciras maremaruka . Ilpaktiukym no nuddepennnanbHOMy HCUHCICHHIO: YaebHoe mocodue / JI.M.
MarazunaHukoB, A.JI. Marasuaankos; MurncTepcTBo o0pazoBanus Poccuiickort @enepartum, ToMckuii rocyrapCcTBEHHBII
VHUBEPCHUTET CHCTEM YIIPaBICHUsI U paanodekTpoHuk. - Tomck: TYCVYP, 2007. - 212 ¢. (99 3k3.)

5. @uxrenronsn ['M. Kype nuddepenHnnansHoro u HHTErpaqbHOr0 UCUUCICHUS: YIeOHUK s BY30B, T. 1; M.: ®usmatmur,
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] : yueOHoe nocodue. —
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 pecypc] : yaeoHoe ocodue / JI.B. ABunosa, B.A. bonotiok, JI.A. BonoTok. — 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 ucuncienue. Juddepenunanvupie ypaBHeHus:: yueOHoe mnocobue / 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. @uxrenroibi .M. Kypc muddepeHImaisHOro ¥ HHTErpaibHOr0 HCYUCICHHS: YIeOHUK JUTs BY30B: B 3 T. M.: ®usMaTiur,
2006 -T. 2.— 863 c. (100 3K3.)

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

— DnektpoH. aaH. — CI16.: Jlans, 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 pecypc] : yuebHoe nocobue / bonotiok B. A., bonotiok JI. A., Tanmuu 0. I. [u np.]. —

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 ¥ HHANBHAYaTbHBIC 33JaHUS 110 OOBIKHOBEHHBIM A (depeHInaIbHbIM yPaBHEHUAM (TUIIOBEIE

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

— CII6.: Jlans, 2014. — 220 c. — Pesxxum nocrymna: http://e.lanbook.com/books/element.php?pll id=51934 — 3arn. ¢

SKpaHa.

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 nocrtyma: http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari1. ¢ sxpana.

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

Y. 2 : Tpuauate msaTh JeKuui. - 5-e uzg. - 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 HHIAMBHyaJIbHbIC 3a0aHHS [0 KypCy TEOPUH BEPOSITHOCTEH (THITOBBIE pacyeThl)
[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. DnemeHTapHbIH Kypc TEOPHH BEPOSITHOCTEH M MaTeMaTHUECKOM CTATUCTHKH [ DIIEKTPOHHBIH 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. ¢ skpaHa.

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 u31., uctp. — M.: Hayka, 1993. — 478, [2] c. U. 1 : JIuneiitHas anreOpa u OCHOBEI MaTEMaTHIECKOTO
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 reoMmerpus: yaeOHoe nocodue. - 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
rocyiapcTBeHHbIN 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 yIpaBlIeHus U paanodnektpouuku (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.
Hemunosuu. — 3-¢ u3f., ucnp. — M.: Hayka, 1993. — 478, [2] ¢. U. 1 : JIuneiiHas anreOpa u 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; ®enpepanpHoe areHTCTBO MO oOpasoBanuio (M.), Tomckuii rocymapcTBEHHBIN
YHHUBEPCHUTET CHCTEM yIpaBieHHs U paguodieKTpoHuku (Tomck). - Tomck: TYCVYP, 2005. - 204 c. (285 3k3.)

3. JlaBpentheB M.A., lllabar b.B. Metoasl Teopun (yHKIME KoMIUIeKcHOTo niepeMennoro. M.: Hayka, 1965, 716¢. (1
9K3.)

4. Kpacaor M.JI. OyHKIIMM KOMIUIEKCHOTO MepeMeHHOTo. OmepanroHHOE HCYHCICHHE. Teopus YCTOHYHMBOCTHU:
Yuebroe mocobue mus By30B / M. JI. Kpacnos, A. 1. Kucenes, I'. . Makapenko. — M.: Hayka, 1981. — 302[2] c.
(33 2K3.)

5. Tepexmna JI. M., Puxc U. U. Bricmas maremarnka: Yue6HOoe mocobme/ Y. 3: HeompenmemeHHBIN HHTETpa.
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: Ydeonoe nocodue/ Y. 4: [uddepeHnuaibabie ypaBHESHHS.
Psiip1. @yHKIUE KOMILIEKCHOTO repeMenHoro. Onepaiuonublit Mmeron. - Tomck: Jenpramnan, 2011. — 268 c. (3 9k3.)

7. PomanoBckuit II. U. Pager @ypre. Teopus moms. AHanuTudeckne W crenuansHble GyHKIuu. [IpeoOpa3oBanne
Jlammnaca: Yuebnoe moco6wme as 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

1. Benrnens E. C. Teopus BepostHocTeil: YueOHuK st By30B. M.: Academia, 2005. — 571 c. (228 3k3.)

2. Jlyruaa H.3. [Ipaktukym o Teopuu BeposiTHOCTer: Yued. moco6. — Tomck: Tomckuii MEKBY30BCKHIA IISHTP
IUCTaHIIMOHHOTO oOpa3oBanms, 2006 — 153 c. (45 3k3.)

3. Maraszunaukos JI.W. Beicmas matemaruka [V. Teopus BeposTHocTeit: yaeOHOe mocodue mst By3os / JI. U.
MarasuanaukoB; MunmcTepcTBO 00pa3oBanus Poccutickoit @eneparun, TOMCKHIT TOCyIapCTBEHHBIH YHUBEPCHTET CUCTEM
VIIPABIICHUS U PaJJMO3IIEKTPOHUKH. — 2-¢ U311, Tiepepab. u ot - Tomck: TYCVYP, 2000. — 151 c. (175 3k3.)

4. Burenkun H. . KomOunaropuka/ H. 5. Bunenkun, A. H. Bunenkus, [1. A. Bunenkun. M.: ®UMA, 2006; M.:
MITHMO, 2006. — 399 c. (10 3k3.)

5. T'mypman B.E. Teopwus BeposTHOCTEH 1 MaTeMaTHdeckas cTaTucTuka [ Tekcr]: yaebHOe mocobue mis 6akanaspos / B. E.
I'mypman. — 12-e u3n. — M. : FOpaiir, 2013. — 480 c. (7 3k3.)

6. I'mypman B.E. PykoBOICTBO K peICHHUIO 33/1a4 [0 TEOPHH BEPOSTHOCTEH 1 MaTEMAaTHIeCKOH cTaTucTHKe [ TekcT]:
yueOHOe mocodue s 6akanaspoB / B. E. 'mypman. — 11-e nzn., mepepad. u nomn.— M.: FOpaiit, 2013. — 405 c. (6 3k3.)

2N
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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. Mara3unHukoB, A.JI. Mara3suHHuKoBa; MuHHCcTepcTBO 0OpaszoBanusi Poccuiickoii ®enepauuu, ToMckuii
rOCY/IAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHHS U pagnodaekTporuku. - Tomck: TYCVYP, 2007. - 162 ¢. (973k3.)

2. MarasunnukoB JI.W. Beicmas maremaruka 1. IIpaktukym no auddepeHiuansHoMy HeanciieHnto: Yueonoe nocooue / JI.U.
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 MO0 aHATUTHYCCKOW TEOMETPHUH U IMHEHHOU anreOpe [ DNeKTpoHHbIH pecypc] : yueOHoe
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. —
Onextpon. gan. — CII6. : Jlans, 2016. — 492 ¢. — Pexum poctyma: 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; denepanbHOE areHTCTBO MO 0O0pa30BaHHI0, TOMCKHI TOCYIapCTBEHHBIH YHHBEPCUTET CHUCTEM YIPABJICHUS 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. ¢ sxpana.

3. IlanTeneeB A.B. Teopust (pyHKIMIT KOMIUIEKCHOTO IEPEMEHHOTO H OTIEPAIMOHHOE HCUHCIICHHE B IPUMEpax U 3a/1adax
[DnexrponHsii pecypc] : yuebHoe nocodue / A.B. [Tanrenees, A.C. SlkumoBa. — DnexrpoH. 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 oOpazoBanus, 2006 — 153 c. (45 3k3.)

2. bonotiok B.A. IIpakTukyMm v MHIMBHYaJbHBIC 33/IaHUS TI0 KYPCY TEOPHH BEPOSTHOCTEH (THIIOBBIE PAacUeThl)
[DnexTponHEI pecypc]: yuebHnoe mocodue / B.A. bonoTiok, JI.A. bonotiok, A.T'. I'puns [u np.]. — Onexrpon. gan. — CII6.:
Jlanp, 2010. — 288 c. — Pexxum mocryna: 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. IlpaktukyMm mo nuHEWHOW anreOpe W aHATUTHYECKON reoMeTpuu: YdeOHOoe
mocobue / JL.U. MarasunaukoB, A.JI. MarasunHukoBa; MunHmcTepcTBO oOpazoBanus Poccuiickoit @emepanuu, Tomckuit
rOCY/IAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHHS U pagnuodaekTporuku. - Tomck: TYCVYP, 2007. - 162 ¢. (973k3.)

2. MarasunnukoB JI.U. Beicmas maremartuka I. [lpaktukym no auddepeninanisHoMy HcUnciieHuio: YueoHoe mocodue / JIL.U.
Mara3unHnkoB, A.JI. Marasuaankos; MunuctepctBo oopaszoBanus Poccuiickoit denepannu, TomMckuii rocynapcTBeHHBIN
VHHUBEPCHUTET CHCTEM YIIPaBICHUsI U paanodnekTpoHuk. - Tomck: TYCVYP, 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. — DeKTpOH. AaH. —
CII6. : Jlanp, 2013. — 281 c¢. — Pesxnm 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. —
Onextpon. nan. — CII0. : Jlanb, 2016. — 492 ¢. — Pexum mocryna: 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 pacyeThl) [DNeKTPOHHBIH pecypce] : yueoHoe mocobue / bonoTiok B. A., bonotiok JI. A., I'aymiy YO. I, [11 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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IMpunoxenne 1
MMWHUCTEPCTBO OBPA3OBAHMSI U HAYKH P®

®enepasibHOE FOCYAaPCTBEHHOE OI0[UKETHOE 00pa3oBaTe/IbHOE YUpeAIeHHe
BbICHIEro 00pa3oBaHusI

«TOMCKMI TOCYIAPCTBEHHBI YHUBEPCUTET CUCTEM
VITPABJIEHUS U PAJIMODJIEKTPOHUKI
(TYCYP)

YTBEPXIAIO
I'Ipop\e{(:/gop o yyeOHoM paboTe
/ [1. E. Tpostn
«db» o8 2016r.

®OHJ] OLIEHOYHbBIX CPEJICTB 10 YYEBHOM JUCHHUIUIMHE
MaremMaTHKA

YpoBeHb OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbL: BakasiaBpuar
HanpaBnenue noAroToBKU (cneruanpHOCTh): 11.03.04 Js1eKTpOHHKA U

HAHOZJIEKTPOHHKA
[Tpoduis: KBaHTOBasi M ONTHYECKASI DJIEKTPOHHKA

®opma 00ydeHHs: OUHAS

®akynbrer: ®@IT, PaKy/IbTET J1eKTPOHHOH TEXHHKH
Kadenpa: 11, Kageapa 31eKTPOHHBIX NPpHOOPOB
Kypc: 1,2

Cemectp: 1,2,3

Vuebublit muiad Habopa 2015 rona.

Tomck 2016
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1 Bsenenue

@onn onenounsix cpencts (POC) sBugercs NpUIoKEeHHEM K padodeill mporpamMme JAUCHUIUINHBI
«MaTtemaTiKa» ¥ TPEICTaBIsieT COOONW COBOKYIHOCTh KOHTPOJBbHO-U3MEPUTEIbHBIX MaTepuasoB
(TunoBble 3amaun (3aJaHUsA), KOHTPOJbHBIE PaOOTHI, TECThl M Jp.) U METOJOB MX HCIOJIb30BaHUS,
MpeIHa3HAYEHHBIX JJIi W3MEpPEHHs] YPOBHS JOCTHXKEHHSI CTYIEHTOM YCTaHOBIIEHHBIX pe3yJbTaTOB
o0OydeHusl.

®OC no aucuuiuiuHe «MaTeMaThka» HWCHOJb3YeTCs MpPU MPOBEIACHUM TEKYIIErOo KOHTPOJIS
yCIIEBAEMOCTH M IPOMEKYTOUHOM aTTECTALlUU CTYACHTOB.

[lepedensp 3akpeIICHHBIX 32 TUCIUTUIMHON (TIPAKTUKOMN) KOMIETEHIINN TPUBEEH B Tadmie 1.

Taomuua 1 — IlepeyeHb 3aKpenJieHHbIX 32 JUCHUILIMHOW KOMIIEeTEHIM i

Kon DopmyMpoOBKa Jranbl GOPMUPOBAHUSA KOMIIETCHIIUH
KOMIICTCHIIUM
OIIK-1 | CnocodHOCTD JloJKeH 3HaTh OCHOBHBIE MOHSTHS, ONIPEACICHUS U
MpeICTABUTH CBOICTBAa 00OBEKTOB MATEMAaTHYECKOI'O aHAJIN3a,
aJleKBaTHYI0 (GOpPMYITHUPOBKH U TOKA3aTEIhCTBA YTBEPKICHUH,
COBPEMEHHOMY YPOBHI0 | METOJIbI MX 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, TPUMEHSThH
€CTEeCTBEHHBIX HAYK M | MaTeMaTHYECKUE METOIbI ISl PEIICHUS MPAKTHYSCKUX
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
penieHust
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: Cnioco6nocTh NpeAcTaBUTh AJeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMI HAYYHY IO
KAPTHHY MHPAa HA OCHOBE 3HAHMIi OCHOBHBIX NMOJIOKEHUI, 3AKOHOB M METO0B €CTeCTBEHHBIX HayK
H MAaTeMATHKH

s popMHpOBaHKS KOMIICTCHIIMA HEOOXOAMMO OCYIIIECTBUTD PsJT ATAOB. DTarbl (POPMUPOBAHUS
KOMITCTEHI[UU, MPUMEHSEMbIC [JIsI 3TOTO BHBI 3aHSATUH M WCIOJNB3yeMbIe CPEICTBAa OICHUBAHHS
MIPE/ICTABIICHBI B TAOJIHIIE 2.
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Taﬁ.lmua 2— Oranbl Q)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 MOHSATHUS npodeccuoHaIbHON 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 [ pynmoBsie
e [pynnossie JIOMAILHETO KOHCYJIBTallUU;
KOHCYJIbTalluu 3a1aHUA; e CaMocTosTEIbHAS

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

OO6mme xapakTepUCTHKU TOKa3aTejled M KPUTEPUEB OIEHWBAHMS KOMIIETEHIIMHA Ha BCEX JTarax
MpUBEEHBI B TabIUIIE 3.

Tadmmua 3 — O0mue XapaKTepUCTHKY MOKa3aTeieil 1 KpuTepueB OLleHUBAHUS

IHoxa3aTeaun u

3HaTh

YMmerhb

Baagern
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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 HUCCIIEOBaHNUH,
YPOBEHbD) MOHATUS B peoy npucnocabiuBaeT
pereHus
npenenax CBOE TIOBEJICHHE K
. OTIpeIeTICHHBIX
u3y4aeMou 00J1acTH 00CTOSATENILCTBAM B
npobyieM B obnacTu
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 3A0AHUIO npumensem OCHOBHbIMU
YPOBEHb) apeymenmuposarnmblil, Memoovl peuteHus NOHAMUAMY,
3a0a4 6
JI02UYECKU 3aKoHamu u
. HEe3HAKOMbIX 3
8bICMPOEHHUII, 3
P y cumyayusx; meopueu
NOJIHbBIUL, 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
VmMeepHcOeHUs. 5
NPOCIVUAHHbIM MedrcnpeomemHble
U 6Hympu-

JIEKYUOHHBIM KYPCOM U
¢ yuebHol

npeomemHule Ce53uU
MmedxHcoy

2R
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aumepamypou,

® 8b1600bL
dokazameJibHbl,
npUBOOUm NpuUMepbl;

® DeMoHCcmpupyem
CnocobHoCmb 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
CB85A3aHHbLU Omeem, apaymenmupo-
UCNONBL3YS NPUHAMNYIO BAHHO
HAYYHYIO 000CHO8bI8AMD
MepMUHON02UIO; NOJLOJICEHUS.
® npumensiem 8 omaeeme npeomemHo
00UenpuHAmYIO 8 obnacmu 3HaHus
HayKe 3HAK080-
CUMBOILHYIO cucmemy
VCI08HbIX
0003HaueHUl;
® 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 NOHAMULL | ® 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

CornacoBaHa Ha noprtane N2 8466
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2 Komnerennusa OIIK-2

OIIK-2: cnmocodnocts BBISIBUTH
BOZHUKAKIIMX B Xode HPpodecCHOHANBHOI 1esAITeJbHOCTH,
COOTBETCTBYWIIMH (PU3UKO-MATEMATHYECKUI anmapar

s popMHpoBaHMSI KOMIETEHIIMA HEOOXOANUMO OCYIIECTBUTH PSAJl ATANOB. DTarbl (OPMUPOBAHUS
KOMIICTEHLIMH, MpPHUMEHSEMbIe JJIsI 3TOr0 BHUJAbl 3aHATUH M HCHOJb3yeMble CpPEICTBAa OLIEHUBAHUS
Mpe/icTaBIeHbI B TabIuIE .

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

€CTeCTBEHHOHAYYHYI0 CYIIHOCTH HPodJieM,
NpuBjIeYb JJIf HUX pelleHus

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 IPUKIIATHBIX 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 KoHCIIEKT
CaMOCTOATEILHON
paboThI;

e DKk3aMeH

OO01ure XapakTepUCTUKU TOKa3arejaeil U KpUTepUEB OLIEHWBAaHUS KOMIETEHIIMM Ha BCEX 3Tarax

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 GMBIX’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

@opMyIIMpOBKa IOKa3aTele W KPUTEPUEB OLIEHWBAHUS JIaHHON KOMIIETEHLMH IMpUBEACHA B

Tadmune 7.

Taﬁ.lmua 7 — Iloka3areu u KPUTECPHUHA OCHUBAHUA KOMIICTCHIIMHA Ha 3Talmax

IToxa3zaTenu u
3HATDL YMeTh Baagernb
KpUTepUun
OtinuHo ® demoncmpupyem ® c60000HO ®6 cogepuieHcmee
(BBICOKMIA NOAHOE NOHUMAHUE opueHmupyemcs 8 eraoeem
YPOBEHB) Mamepuana, Mamemamuyeckux NOHAMUAMU,
8616000l UCTMOYHUKAX uoesamu,
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00KaA3ameJlbHbl,
npusooum
npumepbul,

® DeMoHcmpupyem
CnocooHOCmb K
ananuzy u
CONOCMABIEHUIO
PA3TUYHBIX
noo0x0008 K
peutenuio 3a0a4u,

® Mamemamuyecku
0bocHoesbieaem
86100p Memooa u
NJIaH peutensl
3a0ayu

ungopmayuu;

® PABUILHO
8bINOIHAEM
PUCYHKU,
yepmesxcu,
epaghuxu,
conymcmsyoujue
omeemy;

® noKasvieaem
yMeHue
ULTIOCIPUPO8Ams
meopuro
KOHKDEmHbLMU
npumepami,
npUMeHsImb ee 8
HOBOU cumyayuu
npu 8bINOTHEHUU
NPAKMuUYecKo2o
3a0anust

Memooamu,
CBA3AHHBIMU C
OUCYUNTUHAMU
@dynoamenmanvHol
MaAmemMamuxu;
eg1a0eem yMeHuem
YCMaHasIueams
MedcnpeomemHble
u
BHYMPUNPEOMEmH
ble CBA3U MEHCOY
cobbimuamu,
obvexmamu u
ABNEHUAMU

Xopouo (6a30Bblit

® Jonyckaem

®  npumeHsiem

® KpumudecKu

YPOBEHb) Hebobuue Memoobl ocmuvicaueaem
npobenvl, He peutenus 3a0ay noyyeHHble
uckazusuiee 8 He3HAKOMbIX 3HaHU;
Mamemamuyeckoe cumyayusx; ® gradeem
cooepoicanue * yueem PAasHbLIMU
omeema, KOPPEeKmMHO cnocobamu

e cmpoum svlpasicams u npeocmasieHus
Jlo2uyecKu apeymenmupo- ungopmayuu
CBA3AHHbIU BAHHO (ananumuyeckoe,
omeem, UCNoIb3ysl 000CcH08bI8AMb epaguueckoe)
NPUHAMYTO Mamemamudec-

HAY4YHYI0 Kue
MepMUHONIO2UIO; Ymeepa#coensl

® npumensiem
omeeme
00uenpuHaAmYyIo 8
Hayke 3HaAK080-

CUMBONILHYIO
cucmemy
VCI0BHBIX
0003HAYEeHUIL;

® apeymenmupyem
8b100p Memooa
peuienus 3a0ayu

YaoBiaerBopuTesb | e cooepoicanue ® ymeem pabomams | ® donyckaem

HO (MOPOroOBBIH usnazaem CO CNPABOYHOI ouuobKU 8

YPOBEHB) ¢pacmenmapo, aumepamypou; mamemamuyeckou
He gce20a ® yMeem B8biNOJIHAMb mepmuHolocul,
nOC1e008amenbHO; cmanoapmmule uepmesicax,

2n
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® noxazvleaem onepayuu, BbIKIIAOKAX, HO
obujee nonumanue | ® ymeem ucnpasisiem nocie
eonpoca, npeocmasisanmy HABOOAWUX
® 3Haem OCHOBHbLE pe3yivmamsl 80NPOCO8
Memoobl peuieHus ceoeli pabomul npenooasameins
MUNOBLIX 3A0aY ® yMeem npumeHsms | ® 6nadeem
HA npakmuke HasviKamu
OCHOBHble peulenus Mmunosvix
Memoobl peuieHus Mamemamuyeckux
MUNoBvIX 3a0ay 3a0ay

3 TumnoBble KOHTPOJIbHBbIE 3aaHUS

Jlnist peanu3ayy BeIIICTIEPEUUCICHHBIX 33124 00y4YeHUS HCTIONb3YIOTCS CIEAYIOINE MaTepHUalIbl:
— TUIOBbIE KOHTPOJBHBIE 3a/JaHUSl WJIM HHBIE Marepuasbl, HEOOXOAUMbIE ISl OLEHKH 3HAaHMUH,
YMEHUH, HaBBIKOB M (WJIHM) OIBITA JEATEIFHOCTH, XapaKTePHU3YIOMIMX dTambl (HOPMUPOBAHUS
KOMIIETEHLIH B ITPOLIECCE OCBOCHMsI 00Pa30BaTeIbHOM TPOrpaMMbl, B COCTABE:
TecT: ne npenycmorpeno
KonTposbHas padora:
Cemecrtp 1
1. KoutponbsHas pabota 1o teme «JIuneiinas anreGpa»
2. KoHTponbHas paboTa 1o TeMe « AHATUTHYECKast TEOMETPHUSD)
3. Konrponbhas pabora no treme «IIpenensn»
4. KouTponbHas pabora o teme «IIponsBoanbie»
5. KonrponbHas pabora o teme «HeonpeneneHHblil nHTErpam (3amura HHINBHIYaIbHOTO
3aanus 1o TeMe: «HeomnpeneneHHbIi HHTETpa)

IIpuMepbI KOHTPOJIBHBIX Pa6bOT
Koumponvuas paboma no meme «Jlunevnas anceopay

2 0 -1 3 2
1. Haittn matpury D=2A—(BC)" ,ecut A=|-1 3 1|, B=|-4 -1|, C:( 2 —4 SJ.
5 -2 -1 -1 0 e
2 05 -1
3 4 1
2. Boluucauts onpenenutens D =
2 12
111 2
12 3 -1 14 -5
3. Pewmmth Matpuusoe ypasHerne | —1 4 5. X =| -3 24 -1]|.
1 01 -1 4 -3
2 -1 4 3
-3 5 1 -1
4. HaiiTu 3HaueHus A, eCM OHH CYIIECTBYIOT, IPH KOTOPBIX MaTpHUIA 4 g _g _p| e HAUMEHBIIHH PaHT.
5 4 17 11

VKaszarh, ueMy paBeH PaHr [PU HaliJeHHbIX 3HAYEHUusAX A .
5. OrHocHTeNbHO KaHOHHMYecKoro Gasuca B Ry mambl uetwipe Bexktopa Ty =(L-12), f,=(3,0;-1), f3=(0;2;1),
X =(9;—-5;3) . Nokasars, uro Bekrops! f1,T,,f3 MoxHO npunsTe 32 HOBBIN Gasuc B Ry, Haiitn koopauHats BekTopa X B

6asuce f;.
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CornacoBaHa Ha noprtane N2 8466



6. Jloka3aTh, 4TO cuUCcTEMa

2% + 5 - X4 = -5
3% + 4% + X3 + X4 = 8§
2%+ X+ 2X3 + Xy =3

XX + X0 + X3 4+ 2% = T

HMeEET eIMHCTBeHHoe pelieHue. HeussecTHoe X, Haiftu o ¢popmynam Kpamepa.  Pemuts cuctemy metoznom I"aycca.
7. NaHa cucTeMa TMHEHHBIX ypaBHEHUI

X1 — Xo 4+ X3 — X4 + X5 = 1
2% + Xp — 2X3 + X4 — X5 = 3
5% 4+ X = 33 + X4 — X5 = T,
11X, + 4x, - 9%3 + 4x, - 4x5; = 16.
Jlokasatb, 4To cucrema coBMectHa. Haiitn e€ obiuee pemenne. Haiitn yactHoe peenne, ecim X3 =—1, X4 = X5 =1.

8. Boruucmuts (2a+b,a—2b), ecau |a|=5, |b|=2, (asb) =120°.

9. BbluucauTh 00BEM NHpaMuUIbl, 3aJaHHOM koopaunatamu ceoux eepumn A(—2;—3;6), B(4;0;3), C(7;-7;4),
D(-2;0;3).

10. Jluneiinsiii omeparop A neiicteyer B Ry — R; 1o 3akony AX=(X1 +6X, +8X%3, X5, — 2% +6X, +11X3). Haiitu
matpuiy A 3Toro omeparopa B KaHoHMdeckoMm 6Oasuce. Jlokasath, uto Bektop X=(4;0;1) sBisieTcss cOOCTBEHHBIM JUIs
marpunsl A.  Haiftn coGctBennoe umcno Ay, cooTBeTcTByromee BekTopy X. HaiiTu ocTanbHble cOGCTBEHHbIE uYMCIA

Matpuibl A . Haiitu Bce coOCTBEHHbBIE BEKTOPBI MAaTpUIbl A U C/IENaTh TPOBEPKY.
KOHmpOJZbHCZ}l pa60ma no meme «Ananumuyeckas ceomempus)»

1. [lana npsimas 2x+3y+4=0 u Touka My(4; 1). Hamumure ypaBHEHUs NpsSMOMW, MpoXojsmiei udepe3 Touky M, a)
MIEPHEeHUKY/SPHO AaHHOH MpsAMO 0) mapaiieTbHO JaHHOH MPSMOH.
2. Haitmure npoekimio Touku P(—8; 12) Ha mpsmyto, mpoxoasiryio depe3 Touku A(2; —3) u B(-5; 1).

X_lzy——;l:é H IIOCKOCTH 2x+3y+z—1:0.

4. Bsruucnure paccrosinue ot To9ku P(—1; 1; —2) 10 1ockocTH, MpoXOoasiieil yepe3 TOUKH
Mi(1;-1; 1), My(-2;1;3) . Mg(4; -5; -2).
5. CocraBpTe KaHOHHYECKOC ypaBHEHHE MPAMOM, mpoxojsiieil deped Touky My(2; 1; —2) mapamienbHO — TPSIMOI
3x—2y+4z-1=0
X+3y+2z+5=0"

3. Haiigure TOoUKy mepecedeHus IpIMO

Konmponvnas paboma no meme «Ilpeoenvi»
Vx+4-1
Vx+7-2
li x%—4x-21
M7 232463
sin(x3+1)
x2+5x+4

4) lim,,q (222

4
5) lim,_(1 + 2sin(x3))*?
. 4x 2x
6) hmx_,z -2 -In 12
e3%¥—6_1
V7x—13-1
In(3x—14)
eX—g5

1) lim,__5
2)

3) lim,__;

7) lim,._,,

8) lim,_s

Konmponvuas paboma no meme «IIpouzgoonuvie»

1. lana ¢pyHkums U =/ X2 + y2 +22 . Haiimu:

a) koopymHatel Bektopa gradu B touke My(1,—2,2);

9
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0) 2—“ B T0uke M B Hanpasiennn Bexkropa a=(8,—4,1).
a

2. lokazarsb, uto GyHKuust Z=X—7Y+ Xy2 - 2x2y YIAOBIICTBOPSCT YPAaBHCHHUIO
2 2 2

y-a—22+2(x+y)-a +2(2x+Yy)- a—=O.
OX ay

sin x

e
3. lana Bektop - GyHkius oauoii nepemennoit f(X)=| tgx |. Haitru f'(X) u f"(X).
2sin 2x
4. Jlana pynxuus T (X,y) = ( v X"+ y J
2-In(4x+3y)
5. Haiitn Yy u Yy, , eciu {X =tesint,
y =2+cost.

6. Oynkuust Z =Z(X,Y) 3a1aHa HEABHO ypaBHEHHEM G yz -3y 7% +27-4x=0.

oz 0z
B ra) —(1,0,2); 6) —(1,0,2).
BIYMCIIUTD: Q) aX( ); 6) ay( )

Hnousuodyanvnoe 3adanue no meme «Heonpedenennwiii unmezpany

dx dx dx 2 8- 3x
1) |——— 2 | ————— 3) 4) | x-\cos4x“ —3Jdx 5)
Icos2 X /ctox I9x2 +16 Jcos2 6X I ( ) j,/
6) I1— 2Inx dx e*dx 9) f arccos® x 5—4xarcsin x

11) Ilnxdx 12) Ix. arctgx .dx 13) Ix .eXdx 14) ISII’BX-COSXdX 15) IW

3X +2X 3 d x3 +1)dx
9 [ionen®™ St 1”>(£—E>x2)+6x ) I(x +2)x -1)° [
dx dx *q dx (3x—2)dx
21) jm J3sin2x+50032x 23) J:XT):(L 24) '[,4X—X2 = I*’S Ax — x 2

dx

26) b;\/i—ldx 27) Ilf% 2) [ ow 2 jtg?’xdx 30) jx-sinxdx

Konmponvuas paboma no meme «Heonpedenennwviti unmezpany

1. jcosx-(sin5x+1)dx
2. jx~|nxdx
J‘ 2X 5 x
X +3x—4
dx
* J. X—X?

j dx
C0S2X — 25inX - COSX + 3sin %X

CornacoBaHa Ha noprtane N2 8466

dx 7 8) [ —dx 10) dx
Iix2+1iarctgzx e+l 1-x '[\ll x2 arcsin x
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Bonpocsl kK KOLLIOKBUYMY 110 TeMaM «JIuHeiiHas aaredpa», «AHAJIUTHYECKAS TeOMeTPHsD)

1.
2.

No o ko

9.

10.
11.
12.
13.
14.

15.
16.

17.
18.

19.

20.

21.
22.

23.

24.

25.

26.
217.

28.
29.

30.
31.

32.
33.

34.

A

[Tonstue matpunel. [Ipumepsl. HacTHbIe BUIBI MATPHILI.
PaBenctBo Matpun. CioxeHne MaTpHll 1 yMHOXeHHE Ha urcio. Kakue MaTpHiibl Ha3bIBalOTCS
COIJIaCOBaHHBIMM I10 pa3MepaM. Y MHOXKEHHE MaTpPHIL.
[TonsTie onpenenurens nopsaka N. CBOWCTBA ONpeneaUTeNs.
[NonsiTne anrebpanveckoro nomnonHeHus. TeopeMbl 00 anreOpanyecKux JOMOTHEHUS.
ITonsite MuHopa. Teopema (0e3 AOKa3aTesbCTBA) O CBA3M MUHOpPA U AJIre0panyecKoro AOMOJHEHHUS.
[onsitne MuHopa. Teopema (6e3 J0Ka3aTenbCTBA) O CBSI3M MUHOPA U aNreOpandecKoro JOMOTHEHUS.
Teopema 0 6a3MCHOM MUHOpE U €€ CIeACTBUSA (0 JIMHEHHON 3aBUCUMOCTH U HE3aBUCUMOCTH CTPOK U
CTOJIOIIOB).
OO6parnas marpuua. Teopema o CylecTBOBaHUU 00paTHOM MaTpuiisl. Dopmyna HAXOXKIACHHS
3JIEMEHTOB OOPATHOM MaTPHIIBI.
MartpuuHble ypaBHEHHUS U UX pEIleHHE.
JlaTtb onpenieneHye paHra MaTpuibl U ee 0a3MCHOI0 MUHOPA, 0A3UCHBIX CTPOK U CTOJIOLIOB.
[IpakTuyeckuii cnoco0® OThICKaHUS PAHIa MaTPHUILIbI.
Cdopmynupoare Teopemy Kponekkepa-Kanemnu.
3anucatb popmynsl Kpamepa.
[onsitue dpynnamenranpHoOl cuctemsl pemieHui. Oteickanue OCP.
Hatb onpenenenue 6a3zuca B N- MEPHOM apU(PMETHIECKOM MPOCTpaHCTBE. TeopeMa 0 pazioxKeHUn
BEKTOpa 110 0a3ucy.
3anucath (hOpMyIIbI IEpexo1a OT oJHOTro 6a3uca K Apyromy. IloHATHE OPTOrOHAIBHON MAaTPULIBL.
[lonsiTue nUHEWHON 3aBUCUMOCTH U JINHEHHOM HE3aBUCUMOCTH BEKTOPOB, JTUHEHHAsI KOMOUHAIUSA
BekTopoB. [Toka3arp, 4To BCAKUN BEKTOP OAHO3HAYHO pazjaraercs 1o 6asmucy.
OproroHanbHble 1 OPTOHOPMUPOBAHHBIE OA3UCHI.
CkanspHoe npousBeieHHe BEeKTOpoB. Onpeenenne, CBOMCTBA U IPUIIOKEHUs. BpruncnurenbHas
dbopmyna.
[lonsiTue neBoi 1 paBoi TPOIKK BEKTOPOB. OmpeieieHne BEKTOPHOTIO IPOU3BEIEHHUS BEKTOPOB.
CaoiicTBa. Beruucienue BEKTOPHOTO MPOU3BEICHHUS 110 3a/IaHHBIM JI€KapTOBBIM KOOPAMHATAM
BEKTOPOB
CMemaHHOE MPOU3BEIECHUE U €TI0 TEOMETPUYECKUI CMBICI. BbluncieHne cMemanHOoro
IIPOU3BENIEHNUS B JEKapTOBBIX KOOPINHATAX.
IloHsiTHE COOCTBEHHOIO BEKTOPA M COOCTBEHHOIO YHCJIa JIMHEHHOIO ONepaTopa, UX HaXOKIACHHUE.
[MonyuuTh ypaBHEHHE TPSMOH, IPOXOsIIEH Yyepe3 TouKy Mo (Xo, Yo) EpIEHANKYISIPHO BEeKTOpPY N
{A,B}. Obmiee ypaBHEeHHE TPSAMOI Ha TUIOCKOCTH.
Brruncnenue yrna Mexay NpssMbIMH. YCIOBHE NapalIeIbHOCTH U NEPIIEHUKYISIPHOCTH MPSAMBIX Ha
IJIOCKOCTH.
Y paBHeHue WI0CKOCTH, TPOXOAAIIEH Yepes JaHHyo ToUKy My (Xo, Yo, Zo) EPICHANKYISPHO
nanHomy Bektopy N {A,B, C}. Ob1iee ypaBHEHHE IUIOCKOCTH.
Kak HaiiTi ypaBHEHHE TUIOCKOCTH, IPOXOASIICH Yepe3 Touky Mg (Xo, Yo, Zo ) TapauIeIbHO JBYM
3a/laHHBIM BEKTOpaM. YpaBHEHHE IUIOCKOCTH, NMPOXOIALIEH Yepe3 TpU 3aJaHHbIE TOUKH.
OxapakTepu3yiTe BCEBO3MOXKHBIE CITydan PaclolOKeHUs TPeX IIOCKOCTEH.
3azaun O BBIYMCIEHUH YITIa MEXKAY IUNIOCKOCTAMMU. YCIOBHUE MMApaUIEIbHOCTH U MEPIEHANKYIIPHOCTH
IIJIOCKOCTEM.
Ilepexon ot o01iero ypaBHEHUs NPsIMON B MPOCTPAHCTBE K KAHOHUYECKHUM U ITapaMeTPHUUECKUM.
3a/1auy 0 BHIYMCIICHUH PACCTOSHUS MEX]Ly TOUYKOM U MPSAMOI B MPOCTPAHCTBE U MEXKITY
CKPEIIMBAIOIIUMUCS MPSIMBIMHU.
Brruncnenue yrina Mexay NpsMoi U MI0CKOCTBIO.
Brruncnenue yrna Mexxay AByMs IPSIMBIMU B IPOCTPAHCTBE. YCIOBHS NapajyIEbHOCTH U
NEPIEeHIUKYISIPHOCTH MPSMBIX.
Omurnc. 3anucaTh KaHOHWYECKOE YPABHEHUE JUIMIICA. DKCIEHTPUCUTET U AUPEKTPUCHI DIUIHIICA.
['unepOomna. 3anucaTh KAHOHUYECKOE YPABHEHHUE TUIIEPOOIIBI. DKCIICHTPUCUTET, TUPEKTPHUCHI,
ACUMIITOTHI.
[Tapabona. 3anmucaTh KAHOHUYECKOE YPAaBHEHHE IMapadoJIbI.
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Cemectp 2
1. KoutponbsHas pabota o teme «/luddepennuansabpie ypaBHeHU» (3aIUTa HHIAUBUIYAIBHOTO
3a7anus o teme «J/IuddepeHnmanbabie YpaBHCHUS»)
KontponwHas padora mo reme «Teopus momsi»
KontponpsHas padora mo teme «DyHKIIMH KOMIUIEKCHOTO IIEPEMEHHOT 0
KontponpHas padora mo reme «UHuCI0oBBIC PSIIB)
KontponrHas pabora o reme «Boruetsl. [IpunoskeHue Teopun BHIYETOB K BHIUMCICHUIO
WHTETPAJIOBY»
KontponpHas pabora mo teme «OnepanoHHOE UCYUCICHUE)

SARE A

S

Hnousuoyanvnoe 3a0anue no meme «/fughghepenyuanvrvie ypasrenusy»

1. Haiiaure obuwii maTerpan auddepenuunansaoro ypasuerns Incosydx + xtgydy =0; yy 77 +e¥=0;

Y= ¥+cos¥

. 2 2
2. Haiiqure pemenne 3anaun Komm Yy — my = eX(X +1) , y(O) =1;
(13y —x) y' =4y, y(5)=1; y+xy=(x-1)-e*-y? y0)=1
3. Haiigure oOmuit maTeTpan AuddepeHnnaIbHOT0 ypaBHEHUS
(cos(x +y?)+ sinx)dx +2ycos(x+y?)dy =0
4. Haiinure obuiee pemieHue ):[I/Iq)(bepeHuI/IaﬂbHoro ypaBHenus Cthx.y"—y’ + CI:‘L\X =0

5. Pemmre 3agaqy Komm y”-y3+9— () 1 y'()
6. Haiinure obmee pemenue nn(b(bepeﬁunam)ﬁoro ypaBHeHust y"—13y"+12y =x-1;
y" —T7y" +15y —Qy = (8x—12)-€*; y+2y'+5y =—cosx; y'+64y =16-sin8x—64-e>

X
7. Pemmre 3anauy Komm y7 + 3y + 2y = ZiT’ y(0)=0, y(0)=0

dx 5t
. . gi = =3X+2y +4e”,
8. Haiinute obuiee pemenue cucteMsl TudpepeHIMaIbHbIX YpaBHEHUN
ar =X+ 2y

Konmponvuas paboma no meme «{ugpghepenyuanvuvie ypagnenusy
1. Haiiaure o6mmii naTerpan nuddepeHmanbHOro ypaBHEHUS

3 sinydx = (co;sy)dy

y' —4xy =—4x3 y(0)=-1/2
2. Haiinure pemenue 3anaun Komm
3. Haiimure o6muii naTerpan nudepeHnmnaibHOro ypaBHEHUS

(smy+ ysmx+1jdx+(xcosy cosx+yjdy 0

Xyll! + y"
4. Hatinure obmiee pemenue quddepeHnnaIsHoro ypaBHEeHUS J;
y" = 8y3, y(O) = :L yl(O) =2

5. Pemmre 3anauy Komn
6. Haitaure obmee pemenne aubdepeHIHaI-HOT0 ypaBHEHHS Y +3Y” + 2y’ = X2+ 2X +3
7. Pemmre 3anauy Ko
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X

yﬂ+ yr— € X’ y() |n27, y’(O)Zl_Ing

—2X+ 2Y,
8. Haiinmure obmiee perenue cucteMsl nudepeHITHanbHbIX YPaBHCHHHA dt

y _ t
at= 2x+y+16te

Koumponvuas paboma no meme « Teopus nona»

1. Haiigure padoty cunsl F = (X + y)i + (X - y)] IIPY MIEPEMEILEHNUH 110 KPUBOU y:X2 ot touku M(-1;
1) no Touku N(1;1).

2. JlokakuTe, 4TO HONE a = (12X + 5y — 9)i + (5X +2y— 4)] MOTEHIMATbHO U HAWJIUTE €ro MOTCHIINA.
CrnenaiiTe mpoBEpKY.

§+ y+z=1,

3. HaiiguTe mMOTOK BEKTOPHOTO Mmojisi &= Xi+ Y +ZK depe3 4acTh IUIOCKOCTH 5

PacHoI0KEHHYIO B IEPBOM OKTaHTE (— OCTPBIi).
4. Haitnute diva u rota B Touke M(0,7/2,1), ecnu a = (GX—Cosy, e*+7z 2y+3z).

5. Haiiute OTOK BEKTOPHOTO Toyist @ = 3XZi —2X j + YK depe3 3aMKHYTYIO MOBEPXHOCTh
{X+ y+z=2 x=1 x=0, y=0, z= 0} (HOpMAaJIb BHEITHSIS).

KOHmpOJZbHa}Z pa60ma no meme ((prHKI/;uu KOMNJIEKCHO20 NEPEMEHHO20»

Haifzute BCe 3HAUeHUs KOPHS N —3-+ 4i
I[pencraBbTe B anredpanyeckoii popme a) Ln(—1+ iv/3 );6) (1+1 )i

Haueprure 06macTs, 3ananHyo HepaencTBamu 2 —1<1,

M w e

[MokaxwuTte, uto 3aaanHast GyHkiws U(X,y) sIBIsSETCS rapMOHUYECKOW. BoccTaHOBHTE MHUMYIO

yacTh aHanuTHUeckoi pyukuunu f(z), ecmm u(x,y)=-2xy—-2y u v(21)=1

5. Beruncnure unTerpan J-(l+ i+2z)dz, rne C— nunus, coequnsitomas Touku Z; =0 u z, =1 +1i

C
10 IPAMOU

6. Beruucnure uHTErpa § 5 dz, eciu C: a) |Z —2| =1;0) |Z —4| =3; B) |Z —2| =

- -6z
C

Koumponvuas paboma no meme « Hucnosvie psoviy
1. MHccnenyiite 4ncioBble psiibl Ha CXOJUMOCTh

> 1 x 3 3n+2
RPIry )Z_lln 14 B)r1§1(n+2)!-4"’ )Z( 1}

0 0
2. HalimuTe 007aCTh CXOIUMOCTH psiia Q) Z(In x)n , 0) an”
n=1
3. Paznoxwute pynkumn B psan Telnopa B OKPECTHOCTH TOYKH Xg =0

Q) f(x)=1-e%, 6)f()=sin?x,B) F(x)=——, 1) f()=In 1%,

2R
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Koumponvuas paboma no meme « Boiuemui.
Tpunooicenue meopuu 8viuemos K 8bl4UCTIEHUIO UHMESPATI08)
1. Omnpenenute THI 0COO0M TOUKH

In(1+2z) 1 - 1
a) f(z)=——"——"212,=0,0) f(2)=— —+—, 25=2, — = _.7,=1
) 1(2) 7 0 ) 1(2) (2_2)3.ez 0 B) g{n"(z—l)n 0

2. Bbruncnure UHTErpabl

1 e o
a) Zm[éﬂ(ﬁ'mdz C:[4=12
~+00

BJ‘ dx

T odx _
? _I,,m’ ) _w(x2+1)-(x2+4)

KOHmpOﬂbHClﬂ pa60ma no meme «Onepauuomtoe ucvyucieHue))
t

1. Haiigute usoGpaxenue f(t)= It 3.4t
0

2. Haiinure opuruHan no nsobpaxenno: a) F(p)= 2;

, 6) F(p)=r—
R~ )F(p)(

p-1p+2)
3. f(t)=sht, ¢t)=t" a)sannumre céprky f*p B BUnE HHTErpana u HaiinuTe €& H30OparKeHHUe;

0) 3anummte Gopmyny droamens
X =4X+3
4. Pemmre 3amauy Ko a) X" +x=3sin2t, x(0)=x(0)=1; 6) { "= X+2Y,
x(0)=-1, y(0)=0

Cemectp 3
1. KoutponbsHas pabota o teme «/leiictBus Hag coObITHsiIMU. OCHOBHBIE TEOPEMBI TEOPUH
BEPOATHOCTEN»

2. KonrponbpHas pabota 1o teme «CirydaiiHble BEIMIHHBI U MX XapaKTEPUCTHUKN

KontponpsHas padora mo remMe «MHOTOMEpHBIE CITy4aliHbIe BETUIHHBD)

4. Hrorosas KOHTpOIbHas paboTta mo Temam pasnena «Teopus BeposTHOCTEH» (3amaqn, 1ist
pelIeHns KOTOPhIX HEOOXOAMMO 3HaHUE BCEX Pa3/IeNioB Kypca)

w

IIpumepsl BApMAHTOB KOHTPOJIBHBIX PaldoT.
Konmponvnas paboma no meme «/eticmaust nao coovimuamu. OcHogHble meopembl meopuu 8eposmuHocment»
Bapwuanr 1.1.
1 .1.1. Ky0, Bce rpaHu KOTOpOTO OKpaIIeHbI, paciieH Ha 64 KyOruKa OJJMHAKOBOTO pa3Mepa,
KOTOpBIE 3aTeM nepeMeniansl. Haliiure BepoSTHOCTD TOTO, YTO CIYYallHO B3STHIA KyOHUK HMEET
JIBE OKpAIICHHbIE TPaHH.
1.1.2. Ha crennaxe B ciy4aifiHOM nopsake cTOUT 10 KHHUT, mTpudeM 4 U3 HUX M0 MaTEMaTHKe .
Ciaydaiino B3sd Tpu KHUTH. HaliinTe BeposATHOCTD TOTO, YTO CPEIU HUX OKAKETCS XOTS OBl
0/IHa TI0 MaTEMaTHKeE .
1.1.3. B kopoOke 20 nmammnouex, npudem 4 U3 HUX paccuutaHbl Ha 2208, a 16 Ha 1278B.
[TonoBuna Tex u Apyrux matoBble. CiaywaiiHo B3suM 2 naminbl. Haliaure BeposTHOCTB TOTO,
YTO OHM PAa3HOTO HANPSDKEHUS U 00€ MaTOBBIE.
1.1.4. B cnaprakuane yyactBytoT 20 CIIOPTCMEHOB: 12 JBIKHHMKOB U 8 KOHBKOOCKIIEB. BEpOATHOCTh BBIIOJIHUTH
HOpMY JbDKHUKOM paBHa 0,8, a koHpkoOexiiem0,4. CimydaiiHo BRI3BaIM 2 CIIOPTCMEHA. HailmuTe BepoOsSTHOCTH
TOT0, YTO OHU 00a BBIMOJHUIA HOPMY.

Konmponvnas paboma no meme «Cnyuatinvie 6enuyunbl U UX YUCI08ble XAPAKMEPUCTIUKUY
Bapuanr 2.1.
2.2.1. BepositTHOCTB TOTO, U4TO B OMONMOTEKE HY)KHas CTYIEHTY KHHUra cBoOoaHa, paBHa 0,3. CocTaBbTe psi pacrpeneaeHus
yucna OUOINOTEK, KOTOPbIE MOCETUT CTYAEHT, €CIM B TOPOJAE BCErO YeThpe OMOIMOTEKH U BCE OHU HMEIOT HYKHYIO €My
kHATY. Haiiante QyHKIMIO pactipeneieHus, MaTeMaTHIecKoe 0KAJaHNE U JUCIIEPCHIO ITOH CITydailHON BETMIHNHBL.
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0,x<-1
2.2.2. lana (pyHKIMS paclpeaeicHus crydainoi emmunael X F(x) ={Ax3+ B,-1<x <1

1,x>1
Haiinure A,B; M[X]; D[X].

KOHmpOJZbHaﬂ pa6oma no meme ((MHOZOMe‘prl@ Cﬂyl{aﬁHble BEIUHUURDBL U UX HUCTIOBblE XAPAKMEPUCTMUKU)

Bapuant 3.1.
3.1.1. IBymepHas ciydaiinas BennumHa (X,Y) 3a1aHa MaTpHLeil pacupeielieHHs] BEPOSITHOCTEH
X
v 1 2 4
0,1 0 0,2
0 0,3 0
0,1 0,3 0

Haitnure

1) psinet pactipenenenus X u 'Y,

2) MareMaTH4eCKHEe OKHJIaHUS;

3) oucniepcuw;

4) xoBapuarmio X u 'Y,

5) K03 GUITUEHT KOPPEIAIIH;

6) ycnoBHOe MateMmaTuueckoe oxuaanue M[Y/X=2].

3.1.2. IsymepHbIii cydaiineiii Bektop (X,Y) 3a1aH IIIOTHOCTBIO pacipeaeieH s BEPOSTHOCTEM

{onyA: 0(0;0),B(1;0),C(1;1) B apyrux ToYKax.

Haiinure
1) mapamerp A;
2) IJIOTHOCTH pacipenelieHus BeposTHocTed X u 'Y
3) MaTemaTH4ecKHe OXKHJaHUSs;
4) mucriepcuu;
5) xoBapuarmro X u 'Y,
6) k03D (HUITHCHT KOPPEIIALIHHT;
7) ycnoBHOE MaTeMatHueckoe oxkumaanue M[Y/X=1/2];
8) 3nHauenue Gpynkunu pacnpenenenus F(1; 1/2).
Hmoecosas konmponvras paboma no Kypcy
Bapmuanr 4.1.
4.1.1. Jana mIoTHOCTb paclpeneieHus CIydaiiHol BeTHYUHbl X:
( 0,ecnux <0;

1
E,eczzuO <x<1;

x) =11
p&) §x,ecxzu1<x£2;

0, echu x > 2.
\

1
CoObiTHe A HacTymaeT ¢ BEpOATHOCTHIO 1/3, ecnu u BeposTHOCTBRIO 2/3, ecnmu X € (5 ; 2]. UsBectHO, 4TO cOOBITHE A

. 1
HacTynuio. HaliauTe BeposiTHOCTB TOro, uTo mmpu 3ToM X € [0; E]'

4.1.2. Tlo HEKOTOPOH 1eNIH MMPOU3BEACHO TPHU BHICTpENa ¢ BeposiTHOCThIo nomananus 0,1; 0,2; 0,8 coorBercTBeHHO. [Ipu ogHOM
MOTIATaHUH TeNTb Oy/IeT pa3pymieHa ¢ BeposTHOCThio 0,4, pr IBYX — ¢ BepostTHOCTHIO — 0,6, ipu Tpex — 0.8. Llens okazanacek

paspyieHHoil. Haiiure MaTemaTrueckoe Oxuaanue uncia nonaganuii B uenb. Oteet okpyraute 110 0,1.

4.1.3. Haiigute KyMyasuTHy0 QyHKOUIO @, (t) coydaiinas Benuuuebl X, 3aJaHHON IUIOTHOCTBIO pacnpenenenus p(x) =

1

DD OrpannunTbes cirydaem t>0.

4.1.4. Jlmametp X OTBepCTHs UMEET HOPMAIbHOE PACIpe/ielieHHe ¢ YHUCIOBEIMH Xapakrepuctukamu: M[X]=5 mm, o[X]=0.2

mMm. Inametp Bana paBeH 4.9 mm. Haiinute BEposITHOCTb TOTO, UTO Baj BOMJET B OTBEPCTHUE.

Bonpochl K KOJLIOKBHYMY: (OPMHPYIOTCS U3 CIIMCKA dK3aMEHAIIMOHHBIX BOIIPOCOB K SK3aMEHY B 3-eM

ceMecTpe (MIpUBEIEH HIDKE).

Tembl J1a00paTOPHBIX PadOT: He NperyCMOTPEHO
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BbinosiHeHMe TOMAIITHEr 0 3aJJaHUA:

Cemectp 1

1. Martpuus! u AeCTBHUS HAJl HUMH.

2. Beruucnenue onpenenuteneit 2-ro mopsiaka. [loHsTre MuHOpa W anreOpamyecKoro JAOMOTHEHHS.
Brruncnenue onpenenureneii 3-ro v 4-ro nopsKoB.

3. OO0patHas maTpuna. Penienne MaTpuIHBIX ypaBHEHUH.

4. Haxoxxnenue panra MaTpulisl. Teopema o 6a3MCHOM MHHODE.

5. baszuc u pasmepHocTh nuHeiHbIX npocTpaHcTB. Koopaunate! Bektopa. (Ilonsrue 6a3uca. ®opmyinbl
nepexoa oT ogHoro 6asuca K apyromy. OpTOroHajdbHBIE U OPTOHOPMHpOBaHHBIE Oa3uchl. Hopma
BEKTOpA.

6. Pemenue cuctem IMHEHHBIX ypaBHeHUI MeTogoM Kpamepa, metonom ["aycca.

7. Pemenue HeomnpeneaeHHbIX CUCTEM JMHEWHBIX ypaBHEHUH. Pelienne cuctem JIMHEHHBIX OJTHOPOIHBIX
PaBHEHMUI.

8. JluneiitHble omepauuu Haj BekTopamu. CKalsipHOE, BEKTOPHOE M CMEIIAHHOE IMPOU3BEIEHUS, HUX
IIPUMEHEHHE.

9. JluneiHbll omepaTop W ero marpuiia. HaxoxaeHue COOCTBEHHBIX YHCENT U COOCTBEHHBIX BEKTOPOB
JIMHEHWHOTI' 0 OIepaTopa.

10. TIpsimast TMHMS HA TUIOCKOCTH.

11. IInockocTs.

12. Tlpsimast ¥ IIOCKOCTh B POCTPAHCTBE.

13. IlonspHast cucrema KoopAuHAT. I[IOBEpXHOCTH BTOPOrO TMOPSAJKA: KAHOHHUYECKUE YpaBHEHUS,
HCCJIEZIOBAaHUE C TIOMOIIBIO CEUCHUH.

14. Tlpenen yucIOBOM mocieaoBaTebHOCTH (PacKkpbiTHe HEONpeaeaeHHOCTH oo/, oo—o00 (IpoOHO —
panroHaIbHbIC, HPPALMOHAILHOCTH, (PaKTOPHAIIBI)).

15. Tlpenen ¢pynkuuu (Packpeitue HeonpeaenenHoctei 0/0, oo/oo, co—0).

16. 3aMeuaTeabHbIC TPEIEITHI.

17. CpaBHeHue OecKOHEYHO MajbIX. [ J1aBHAs 4acTh.

18. HenpepriBaocTs dynkiuu. Knaccudukanms Touek pa3psiba.

19. IlpousBognas. TexHuka muddepenmpoBanus. llpousBogHast crnoxkHoW (yHKIMH. MeTox
norapudmudeckoro auddepeHInpoBaHUS.

20. IMpomsBoausie u nuddepenimansl Beicux nopsakoB. @opmymna Jleiioauma. Juddepernupoanue
(GyHKUUH, 3aJaHHBIX HESIBHO, TAPaMETPHUECKHU.

21. l'eomerpuueckuii cmbica mpousBonHoil. Dopmyma Teitnmopa. I[lpaBuno Jlomuramsa.  YacTHble
IIPOU3BOJIHBIE U U depeHan GyHKIUN HECKOJIBKUX TePEMEHHBIX.

22. [lpunoxeHne YacTHBIX NPOW3BOMHBIX (TPaJMEeHT, TMPOW3BOJAHAS 110 HANpPaBICHUIO, YypaBHEHUE
KacaTeabHOU wiockoctd). JuddepeHuupoBanue HesIBHO 3aJaHHONM  (QyHKUuHM. YacTHble
MIPOU3BOIHBIE BBICIINX MOPSIAKOB.

23. HenocpeactsenHoe unrerpupoBanue. [logsenenue nox 3Hak auddepennnana. 3aMeHa nepeMeHHOM.

24. Meto WHTErpUpOBaHHWE IO YacTAM. VHTerpupoBaHWE BBIPAKECHUH, COJEPIKAIIUX KBAJAPATHBIHN
TPEXWIEH.

25. lHTerprupoBaHie paluoHaIbHBIX ApoOei.

26. uTerpupoBanue uppanuoHaasHocTeil. Teopema YeObimesa.

27. uterpupoBanue GyHKIMN, pallMOHAIBHBIX OTHOCUTEIBHO TPUTOHOMETPUUECKUX (DYHKITUH.
Cemectp 2

1. Onpenenennblii uHTErpan, ero cpoiictBa. dopmyna Herorona-JleiiOnuna. MHTErpHpoBaHuEe M0
4acTsM U 3aMEHa [IEPEMEHHOI B OIIPEJIETIEHHOM HHTErpalle.

2. IlpunoxeHus onpeneseHHOro UHTErpaa.

3. HecobGcTBeHHbIe MHTErpaNIbl ¢ OECKOHEUHBIMU MPEICTIaMH.

4. JIBoiiHBIC MHTETPAJIBI.

5. 3aMeHa MepeMEeHHbIX B JIBOWHOM MHTerpayie. /[BoilHON MHTerpan B MOJSPHOW CHCTEME KOOPAMHAT.
[TpumeHeHne ABOMHOIO MHTErpaa K PEelIeHNI0 TeOMETPHUECKUX U (PU3HMUECKUX 3ajad.

6. TpoiiHO# MHTETpaJ B I€KAPTOBOM CUCTEME KOOPIUHAT.
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7.

8.
9.

10.
11.
12.
13.

14.

15.
16.

17.

18.

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

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

N

RBR©O©oo~N O~ W

an

0.
1.
12.
13.

3ameHa mepeMeHHBIX B TpoHOM uHTerpane. Lununapudeckas u chepudeckas CUCTEMbI KOOPIUHAT.
[Ipunoxenus.

KpuBonuHelinble HHTErpaisl 1o auHe Ayru. CBoWcTBa, BBIYUCIECHUE, IPUMEHEHUE.

KpuBonunelinple uHTEerpansl 1no koopauHataMm. CBoMCTBa, BbluMcieHHE, NpuMeHeHue. dopmyna
['puna.

[ToBepxHOCTHBIE HHTETpabl |-ro pona.

[ToBepxnoctHbie uHTETpaisl |1-ro poga. ®opmynsr Crokca u Octporpazackoro-I'aycca.

BexropHsble nouis.

Jluddepennnansabie ypaBHEHHs! IEPBOTO MOPSIAKA: YPABHEHUS C pa3lIesSIONIMMHUCS TePEMEHHBIMU;
oJTHOpOHBIE MU (hepeHITnaTbHbIC YpaBHEHUS.

HuddepeHnnansupie ypaBHEHHUS MEPBOTO MOpsIKA: JUHEHHbIE ypaBHEHUs, bepHy/min, B MOIHBIX
muddepeHranax.

YpaBHEHHUs BBICILIUX MOPSAIKOB, JOMYCKAIOLIUE TOHMKEHHUE MOPSAIKA.

Jluneiinple nuddepeHIraTbHble YpaBHEHUS C TIOCTOSHHBIMU Kod(¢uinmentamu. Haxoxnenue
00I11ero peleHus: OJTHOPOJHOIO YpaBHEHUS.

Jluneitnble nuddepeHaNbHble ypaBHEHUS C IOCTOSHHBIMH Kod(¢uuueHtamu. HaxoxneHnue
YAaCTHOTO PEIIEHUS JUHEHHOIO HEOJAHOPOJHOTO YPABHEHMS IO NPaBOM YacTH CIELUAIBHOIO BHJA.
MeTto Bapraluy IPOU3BOJIbHBIX TOCTOSHHBIX.

Cuctembl JTUHEHWHBIX TU(GEpEeHIMATbHBIX YPAaBHEHUH C MOCTOSHHBIMU Ko3(dduuumeHntamu (MeTox
WCKITFOUCHMSI, METOJ] DUJIepa).

OneMeHTapHble (YHKIUU KOMIUIEKCHOTO IIEPEMEHHOTO.

[IpousBogHas GyHKIIMKM KOMITJIEKCHOTO IIEPEMEHHOTO.

WuTterpan oT pyHKIIMHM KOMIIEKCHOTO IEPEMEHHOTO.

Wurerpansuas popmyna Komm.

UYucnossle psiabl. TeopeMbl cpaBHEHUS.

[Ipusnaku cxogumoctu: Jlanamb6epa, Komm, HHTErpambHBIN.

3Hakouepenyroumecs psabl, npusHak Jleiionumna.

OyHKIMoHANBHBIC psanbl. O0macTs cxogumoct. [IpusHak Beliepmrpacca. Cymma QpyHKITMOHAIBHOTO
psana.

Crenennbie psaabl. UHTEpBaI U painyCc CXOAUMOCTH.

Psan Teinopa. Pax Maxknopena. [IppuMeHeHre CTENIEHHBIX PSIIOB.

Psn Jlopana.

Oco06ble ToukH, ux Knaccupukanus. Psg Jlopana B okpecTHOCTH 0c000# TOUKH.

Boruetsl. OcHOBHas TeOpeMa O BbIUETax. BrluncieHne BEIYETOB.

IIpunosxeHne BIUETOB K BBIYMCIICHUIO HHTEIPAJIOB.

Psn ®ypre. Kommutekcnas popma psga Oypee.

[IpeoOpa3zoBanus Jlamnaca.

Haxosxnenue opurunasa no u3BeCTHOMY U300paKeHHIO.

[IpuMeHeHne OnepallMOHHOTO UCYHUCIICHUS K PeIIeHUI0 Tu(epeHInanbHbIX YpaBHEHUH U CHCTEM.
Cemectp 3

Komb6unaropuxka.

HeiictBus Han coObiTUAMUA. CTaTUCTUYECKOE, KIIACCUYECKOE, TEOMETPUIECKOE OTpeesieHNe
BEPOSATHOCTH.

OcHOBHBIE TEOpEMA TEOPUN BEPOATHOCTEN.

®opmyna nonHou BepossTHocTH. Dopmyna baiteca

[locnenoBaTenbHOCTh HE3aBUCUMBIX OIIBITOB.

JluckpeTHbIe U HEeMpepbIBHbIE CITyYaiHbIE BEJTMUNHBI.

YucnoBble XapaKTEPUCTUKH CIyYaiHbIX BEJINYMH.

3aKoH paBHOMEpHOTO pacnpenenenus. [lokazaTenbHOe 1 HOpMaJIbHOE pacpeesIeHus.
Xapakrepuctuueckas GyHKIUS.

JIByMepHbI€ Clly4alHbIC BEJIMYUHBI.

[IpenenpHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH.

DJIEMEHTBl MATEMAaTUYECKON CTATUCTUKH.

[locTpoeHne OBEpUTENBHBIX HHTEPBAJIOB AJIs1 [1apaMETPOB PACIIPEIEICHHUS.
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Tembl 11 caMOCTOATEILHON PadoOTHI:

Cemectp 1

1. Tlpouenypa opToroHaau3anuu.

2. JluneiiHble IpocTpaHCTBA. ApudMeTHUECKUE MPOCTPaHCTBA. EBKIINIOBBI IMHEHHbBIE TPOCTPAHCTBA.

3. OyHKIWHU B IMHEHHBIX TpocTpaHcTBaX. KBaapatmunsle ¢popmbl. [IpuBeneHne KkBaapaTnaHON (OpPMBI
K IJIaBHBIM OCSIM.

4. Teunzopsl. Onepanuu HaJ TEH30PAMH.

5. VYpaBHeHHE [TOBEPXHOCTH B IpocTpaHcTBe LMmuuapuueckrue, KOHUYECKUE MOBEPXHOCTH,
MTOBEPXHOCTH BpallleHUS.

6. MuoxectBa. Onepanuu HajJ MHOXecTBaMH. [ paHUIIBI YUCIOBBIX MHOXECTB. MOyIb
JNIEUCTBUTEIILHOIO YHCIIA.

7. DOneMeHTapHbIe QYHKIIMH, X CBOUCTBA U rpaduku. OcHOBHbIE cBOMcTBA QyHKIMH. CloXKHAs U
oOparHasi (QyHKIHH.

8. UwucneHHbIe METO/BI PELICHUSI YPABHEHUI: 3a/1a4M OT/AEICHUS KOPHEH; METO] TUXOTOMUH.
YucraeHHble METO/IBI PELIEHH 3a]ja4 00 HHTEPIOJIALUY 3aBUCUMOCTEH.

9. T'eomeTpuueckuil © MEXaHUYECKUNA CMBICI IIPOU3BOIHOM.

10. Tlpu3Haku MOCTOSTHCTBA 1 MOHOTOHHOCTH (PYHKIMH. DKCTpeMyMbl. HamOombIiee 1 HauMeHbIee
3HaueHue (PyHKIUU Ha OTPE3Ke.

11. Beimyknocth BBepX U BHH3 Tpaduka pyHkiuu. Touku neperuda.

12. Acumnrothl. MccnenoBanue GyHKIIMH U TOCTpOCHHE rpaduka.

13. Ilpenen 1 HeNPEpHIBHOCTh (PYHKIIUM MHOTHX II€PEMEHHBIX.

14. TlpousBoiHast MaTpUILIa U €€ CTPOCHHE.

15. ®opmyna Teiaopa B MHOTOMEPHOM CTydae.

16. OkctpemyMm (YHKIMM HECKOJBKMX TepeMEHHbIX. HeoOXoaumble W JTOCTaTOYHBIE YCIOBHSA
JKCTpEMyMa.

17. Ycnosuslii s5kcTpeMyM. HanMensbiee 1 Hanbospliee 3Ha4eHNsT QYHKIUU B 0OJIACTH.

Cemectp 2

1. TlpuOnmxeHHBbIE BBIYUCICHUS ONPEICIICHHOIO HHTerpajga. YucleHHble METOJbl  BBIYMCICHMS
MHTETPAJIOB C 33JaHHON TOYHOCTBIO (METOIbI IPSIMOYT OJIBHUKOB, METO/] TPaIleLUii).

2. CXoOuMOCTh B CMBICJIE IJ1aBHOTO 3HaueHWs. HecoOcTBeHHble HHTErpanbl OT HEOTrPAaHUYEHHBIX
(b YHKITHI.

3. YucneHHble MeTOABI pemenus 3agaun Ko 11 00bIKHOBEHHOTO AU(pepeHInanbHOro ypaBHeHHUS.

4. JluddepeHnmanbHbIN JIMHEHHBIN onepaTop. JIMHEHHO 3aBUCHMBIC U TUHEWHO HE3aBHCHUMBIE CHCTEMBI
dbynkuwmii. [Tpumepsr.

5. Ompenenutens BpoHckoro. Jloka3aTenbcTBO paBEHCTBA HYIIO omnpeaenutenss Bponckoro st
JMHEWHO 3aBUCUMOMN cucTeMbl QpyHKIMHA. Teopema o TOM, 4TO Uil JIMHEHHO HE3aBUCUMBIX PELIeHUN
OJIHOPOJIHOT'O YpaBHEHHUsI OIpeieIuTelNss BpoHCKOro He paBeH HYIIIO.

6. IlocienoBarenbHOCTh KOMIUIEKCHBIX uKcen. JInHeliHble 0ToOpaXkeHHs. Y paBHEHHE 00pa3a KPpUBOH.

7. Pa3znoxenue B psiji 10 OpTOrOHAIBHBIM QYHKIMIM. Psg @ypoe. [loHsATHE O CXOAMMOCTH B CPEAHEM U
CPEIHEKBAIPaTUYHOM. DKCTPEMAIbHOE CBOMCTBO OTPE3KOB psAna Pypoe.

8. MHurerpan [droamens. CBeneHue 3a1au K 3a7a4e ¢ HYJIEBBIMH HAYaJIbHBIMHU YCIIOBHSMH.

9. Pemenue uHTErpaibHBIX ypaBHEeHUN BonbTeppa ¢ sapamMu crienuaibHOro Buaa. Pemenne HeKoTophIx
3a/1a4 MaTeMaTHIeCKOU (DU3UKH.

Cemectp 3

1. Axcuomarnueckoe ornpejieleHue BepOSTHOCTH.

2. TloTok cOOBITHI. DIEMEHTHI TEOPHUH MacCOBOTO OOCITYKHBAHHSI.

3. OyHKIUS OJHOTO CIy4aifHOTO apryMeHTa. MareMaTnyeckoe OxuaaHue QyHKIIUN OTHOTO
CJIy4ailHOTO apryMEHTOB.

4. Jluneiinoe npeoOpa3zoBaHue HOPMAIBHON CIIydyaitHON Benu4rnHbl. KOMIIO3UINs HOpMaIbHBIX

3aKOHOB pacHpe/IeICHHUS.
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(DYHKI_II/IH HCCKOJIBKHX CHy‘IﬁﬁHbIX APryMCcHTOB. Maremarnyeckoe OXHNJaHHUuC (bYHKI_II/II/I HCCKOJIBKHX

ciy4yalHbIX aprymeHToB. llonarue perpeccuun. Kpusble perpeccun.

CX0onuMOCTH Ha MHOKECTBE CIIy4alHbIX BEIUYHH. CXOAUMOCTH IO BEPOSATHOCTH.
[TonsiTHE O CTATUCTHYECKOW MPOBEPKE THIOTE3. B3anmMOCBs3b PU3NKH, MATEMATUKU U

IMporpaMMHrpOBaHUA B 06pa60TKe onbITOB: «CriaxuBaHue OKCIICPUMCHTAJIbHBIX 3aBHCHUMOCTEH 110
MCTOAY HAMMCHBIINX KBAaAPaTOB»

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€ mpeaena. ChopMymupyite TeopeMbl 0 Tpeaesax
MOCJIEeI0BATEIbHOCTE!, CBSI3aHHBIX C apU(PMETHUECKUMU IEHCTBUSIMHU.

3. Jlaiite ompeneneHuWe TMOCIEAOBATEIBHOCTH U €€ Tmpexaena.l'eomerpuyecknii CMBICT Tpeaesna
nocienoBareabHOCTH. ChopMynupyldTe TeopeMbl O HEOOXOAMMBIX YCIOBHUSX CYLIECTBOBAHHS
npejiena nocie 0BaTeIbHOCTH.

4. Jloxaxwurte TeopeMy o llpenene cyMMbl cXoad1uXcs MOCIEI0BATEILHOCTEN.

5. Joxaxure Teopemy o IIpenene nmpousBeneHus: CXOASAIINUXCS MOCIEI0BATEILHOCTEH.

6. /[laiite ompeseneHue MOCIENOBATENLHOCTH U €€ Tpenena. beckoHedHO Manble U OECKOHEYHO
0oJIbIIIME MOCTIE0BATEILHOCTH 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 3aMeyaTeNbHbI Mpeienl (OCHOBHBIE HIEU J10Ka3aTeIbCTBA).

10. CaencTBusl BTOPOTO 3aMEYATENBHOTO Mpe/esna (¢ J0Ka3aTeIbCTBOM).

11. HenpepsiBHOCTh (PYHKIMU (J1aTh J1Ba OINpENeTCHHs] HEMPEPhIBHOCTH (DYHKIUH, CHOPMYIUPOBATH
HEKOTOPBIE TEOPEMBI O HEITPEPHIBHOCTH (PYHKITUH).

12. llonatue ogHocTOpoHHUX TmpenenoB. Chopmynupyiite TeopemMy O CYIIECTBOBAHUM Ipejaena
(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 OECKOHEUHO MaylbIX U OeckoHedyHO Oonbmmx (yHKUuW. [loHsTHE riIaBHOW yacTH
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 npoussoanon Gynknuu y=f(x). Jlokaxure no onpenenennio (loggx) =

1

19. Onpenenenne npoussoanoit Gpyukimn y=f(X). Jlokaxure mo onpexenenuto (a*) = a*lna.

20. 3anummTe ompeseneHue TpomsBonHoi ¢pynkmmu y=f(X). dokaxure 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
dbynkuuu, onpenenenue auddepennnana, nBa cBoicTBa auddepennuana, cBa3b quddepenmana
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C TIPOU3BOTHOMN).

26. TTonsatue nuddepenimana BeICIIEro Mopsaka GYHKIIUN OJHONW IEPEMEHHOH (OIpe/IeIeHHe,
dbopmyna i BerancieHus). @opmynsl qudepeHanioB BeICIIEro NOPsAAKa OT CYMMBI U
MIPOU3BEICHHUS.

27. Ilpasuino Jlonutans ( GpopMyaupoBKa TEOPEM, PACKPHITHE PAa3IMYHBIX THIIOB HEOMPEIETICHHOCTEIH,
JOCTOWHCTBA U HEJIOCTATKH MPABHUIIA).

28. IlapameTpuuecku 3aqanHble GYHKIIUU U UX nuddepeHmpoBaHue.

29. HesBHo 3aiannbie GyHKIUHU 1 uX AuddepeHnupoBanue (onpenesaeHne, BEIBECTH GOpMYITy s
CIIydas IByX EPEMEHHBIX, IPUBECTU (POPMYIIBI B CITy4ae 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 MPOW3BOJHBIE (OMpENEIeHHE B Cly4yae IBYX IMEPEMEHHBIX, B CiIydae N MEepeMEHHBIX,
MIPaBWJIO OTHICKAHUS).

33. [Ipon3BogHbIE BHICIIMX MOPSAKOB (PYHKIIMH MHOTHUX TIEPEMEHHBIX.

34. Touste quddepennmana GyHKIUHT MHOTUX IEPEMEHHBIX.

35. Jlnddepennnansl BHICIIUX MOPSAIKOB (DYHKITUH MHOTUX TIEPEMEHHBIX.

36. [Ipon3BogHAs 110 HATIPABICHHUIO U TPAJMEHT (OIIPEIEIeHNUs, BHIYUCIICHUE, CBOWCTBA).

37. IlepBoobOpaznass ¢dynkuuu. DuU3NYecKUd U TEOMETPUYECKHH CMBICT 3aJaud  OTBICKAHUS
nepBoobOpa3Hoi. Heonpenenenusiit uuterpan. CBoiicTBa HEONPEEIIEHHOTO HHTErpaa.

38. UnrterpupoBanue no yactsaMm. Jlokaxkute (GopMylny MHTErpUpPOBaHUA MO YacTaM. llpakTuueckuit

CMBICJI MCTOHaﬂHpHBeHHTeHpHMBpBIKHaCCOBIHHEFpaHOB,KKOTOmedeHMeHHN[METOH.

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

IIpuMepsbl 3K3aMeHAMOHHBIX OMJICTOB
BUJIET 1

1. IlepBeIit 3amMedaTeNBHBIHN penel (C JOKa3aTeIbCTBOM).
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 MOpsiikoB  z(x,y) = 5 + 3’—6

BUWJIET 2
1. 3anuiuTe TabIUIy SKBHBAJICHTHBIX OCCKOHEYHO MaIbiX QYHKIUNA ¥ JOKaXHTe CBOMCTBO: “Eciun

x (x)~p(x),a Bx)~y(x),mo...”
2. [onsatue muddepeHnuana BEICIIETO MOpsAaKa GYHKIIUU OJJHOM MepeMeHHOH (onpenesieHue, popMyia Ui BEIYUCICHUS ).
Dopmyiiel quddepeHIINaToB BEICIIETO MOPSAKa OT CYMMbBI U HPOM3BEIACHUSL.
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 mocaea0BaTeaIbHOCTH U €€ Tipeena. beckoHeuyHo Maibie 1 O0ECKOHEYHO OOJIBIIHNE MOCIEI0BATEILHOCTH

M UX CBOMCTBA.

o Lo A A Mx+N 2 _
2. UHTerpupoBanue MpoCcTeHIINX APOOeH: 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.
CBoOJCTBa OIIPENEIEHHOTO0 HHTETPalla, BEIPAKCHHBIE PABEHCTBAMH.
CBoliCTBa OIIPEIEIEHHOTO0 UHTETPala, BEIPAKEHHbIE HEPABEHCTBAMU
3aMeHa IEPEMEHHBIX B ONPEJEIICHHOM MHTErpalle.

JoxkazarenbctBo popmynsl HeroToHa-JIeiiOnuma.

dopmyna HHTErPUPOBAHHUS IO YACTAM JJIS ONIPEAEIEHHOTO HHTErpaa.

oo wdE
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10.

11.

12.
13.
14.
15.
16.

17.
18.

19.

20.

21.
22.

23.

24.

25.
26.

27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

Pavi

0
X
HecoOctBennble uHTErpasniel neporo pona. [IpusHaku cpaBHeHus. VccnenoBanue mHTErpaia I —.
X
a

YcnoBHas 1 aOCOMIOTHAS CXOIUMOCTb.

Brranciienue miomniaei B 1eKapTOBBIX U IMOJISIPHBIX KOOPAWHATAX.

Boruncnenue JIMHbI KpUBOH B J€KAPTOBBIX U MOJIAPHBIX KOOpAUHATAX.

Hudbdepennmanpaple  ypaBHEHHsI TMEPBOrO TMOpsAaKa, WX (OPMBI 3allMCH W T'€OMETpUYECKas
UHTEpIIpeTaLus.

T[MocranoBka 3anaun Koum st ypasuenust Y = f (X, y). ®opmysuposka TeopeMbl CYIIECTBOBAHUSA U

€IMHCTBEHHOCTH perieHus 3anauu Komm.

[onsiTHe 0011eTO, YACTHOTO U 0COOOTO PEIICHHUS.

YpaBHEHUSI € Pa3ACIIAIOIUMUCS IEPEMEHHBIMU, OJHOPOIHBIE YPABHEHHUS.

YpaBHeHUs B TOTHBIX AU PepeHIranax.

JIuneliHble ypaBHEHMsI IEPBOTO MOPSAKA, ypaBHeHUs bepHyim.

[locranoBka 3anaun Komm 17151 ypaBHeHUs N-ro nopsiaka. GopMyaupoBKa TEOPEMbI CYILIECTBOBAHUS
U equHCcTBeHHOCTH. [loHsATHE 0011IeTO pereHus.

YpaBHEeHHMsI BHICIIMX HOPSAIKOB, TOMYCKAIOIINE TOHWKEHUE MOPSIIKA.

OOuwmii BuA HEOJHOPOJHBIX JHMHEHHBIX M OJHOPOJAHBIX YypaBHeHMH N-ro mopsnaka. CpoiicTBa
pELICeHUI OTHOPOAHOTO JJUHEUHOTO YPABHEHUS.

[lonsiTne ¢GyHIaMEHTANbHOM CHCTEMBl pEIIeHU OJHOPOIAHOIO ypaBHEHHs. Teopema O CTPYKType
00LIEero peueHust OAHOPOIHOTO JUHEHHOTO ypaBHEHHUSI.

OtbickaHue (yHAAMEHTAIBHOW CHCTEMBbl PEIICHUH M OOIIEro pemeHus OJHOPOAHOTO ypaBHEHHUS C
MOCTOSTHHBIMU KO3 UIIUEHTaAMH.

Teopema o CTpyKType 00ILero penieHnss HeOAHOPOIHOTO JIMHEHHOTO YpaBHEHUs N-TO MOPSIKA.
MeTton Bapuan MPOU3BOJIBHBIX TMOCTOSIHHBIX JIJISi HEOJHOPOJHOIO JMHEMHOIro ypaBHEHUS N-TO
HOpsI KA.

[ToxGop yacTHBIX pelIeHU HEOAHOPOIHOTO JIMHEHHOTO YpaBHEHUS C MPABOM YaCThIO CTIEIIHAIBHOTO
BUJIA.

Matpuynas ¢opma 3anucH CUCTEM JMHEHHBIX AuddepeHnnanbHbix ypaBHeHUH. [lonsTHe pemeHus
cucteMbl. CTpyKTypa 0OIIEeTo pereHust CHCTEMbI OTHOPOIHBIX YPaBHEHHIH.

MeToab! HHTETPUPOBAHUS CUCTEM JIMHEHHBIX AU} depeHInanbHbIX YpaBHEHUH N-To MopsaKa.

MeTtox BapualM TMPOU3BOJIBHBIX MOCTOSIHHBIX [UIS CHCTEM JIMHEHHBIX JuddepeHIrnanbHbIX
yYpaBHEHHUH N-TO TOPSIAKA.

[onsiTHe HHTETpana no Gurype, OpueHTUPOBAHHON TTOBEPXHOCTH.

Brrunciienue 1BOMHOTO MHTErpaja B JIEKapTOBBIX KOOpAMHATax. ['€oMeTpuyYecKuil CMbICT JBOMHOTO
UHTErpaa.

3aMeHa IEpEMEHHBIX B JBOMHOM MHTErpaie. J{BOMHON HHTETpall B MOJIIPHBIX KOOPIAWHATAX.

TpoKHOM UHTErpall B JEKAPTOBBIX KOOPAUHATAX.

3amMeHa epeMeHHbIX B TpoitHOM uHTerpaine. Llununapudeckas u cepudeckas CUCTEMbl KOOPANUHAT.
BrrunciieHue KpUBOJIMHENHBIX HHTErPAJIOB IEPBOTO POAA.

Brruncnenne KpMBOJIMHEMHBIX HHTETPAJIOB BTOPOTO POAa.

BoruncnurensHas gopmyia A TOBEPXHOCTHOT'O HHTETpalia IIEpBOTo POAaA.

BeruucnurensHas ¢popmyna A HOBEpXHOCTHOI'O MHTErpajia BTOPOro poja.

Wnterpansasie popmynsr: ['puna, Crokca, Octporpaackoro.

Teopembl 00 ycI0BUSAX HE3aBUCUMOCTH KPUBOJIUHEHHBIX MHTETPAJIOB OT IyTH UHTETPUPOBAHUS.
[TonsTue nossa. BexropHsle TMHUM.

[IoTOK BEKTOPHOIO 10JIs1 YepE3 MOBEPXHOCTD U €TI0 BBIYUCIICHHUE.

JluBepreHIus BEKTOPHOTO MO U €€ (PU3NIECKHIA CMBICIT.

Hupkynsuus BekTopHOro nosjst. Pabota BEKTOpHOTO MOJIS B10JIb KPUBOH.

Porop BexTOpHOTO MOJIL.

[lotenunanpubie nossa. OTbICKaHNE OTEHLMAA MTOJIA.

Bexropnas ¢popma 3anucu popmyn Ctokca u Octporpanckoro. x ¢puznueckuit cMpici.

Omneparnyy Ha MHOKECTBE KOMIUIEKCHBIX Uncel (ToKazaTesbHas QyHKIU, JorapupmM KOMIUIEKCHOTO
YKclia, BO3BEJEHUE B KOMIUIEKCHYIO CTEIIEHb)
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46. Ycnosus auddepenuupyemoctu GyHkiuu B Touke (ycimopus Komu-PuMaHa ¢ qoka3aTebcTBOM)

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

48. Ananutndeckue QyHkuuu. BoccTaHoBiIeHNE aHATUTHUECKON (QYHKIIMU MO €€ AeHCTBUTEIbHON WU
MHUMO#H yacTu (ypaBHeHue Jlamnaca, rapMOHHUECKUE CONPSKEHHbIE (DYHKIINN)

49. Teopema Kommm 151 omHOCBsA3HO#M o0nmacTu. Teopema Ko 11711 MHOTOCBSI3HOM 00J1aCTH.

50. MuTerpansHas ¢popmyna Kommu (6e3 mokazarenscTBa). Teopema 0 IPOU3BOAHBIX BBICIIUX ITOPSIIKOB
ot aHanutuyeckor pynkuuu. Ciencrue (0€3 10Ka3aTeIbCTBA).

51. AGcoimoTHAS 1 YCIIOBHASI CXOIUMOCTH YUCIIOBBIX PSIJIOB.

52. Tlpu3Hak cpaBHEHUS aOCOMIOTHON CXOAMMOCTH B KOHEUHOU (hopMe, peIeTbHbBIN MPU3HAK
CpaBHEHWS.

53. Ilpusnak /lanamGepa B mpenenbHol hopme

54. lpusnak Kommu B peaensHON dopme.

55. MaTerpanbhblil npusHak Koy,

56. IIpuznak JleiiOuuma 11 3HaKOUepeIyroIuxcs psaoB. OIeHKa ocTaTKa psja.

57. ®yHKUMOHANBHBIN psil. CX0AUMOCTh (YHKIIMOHAIBHOT'O psja.

58. PaBHOMEpHAast CXOAMMOCTD ()YHKIIMOHATIBHOTO psifa. JloCTaTOuHBINH PU3HAK PAaBHOMEPHON
CXOJIUMOCTHU (PYHKIIMOHAIBHOTO Psijia

59. IonsTre crereHHOro psiga. O0JacTh CXOUMOCTH CTETICHHOTO psia. Teopema AGes.

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

61. Hynmu ananutryeckoit GpyHKIHH.

62. Pan Jlopana. O6nacts cxonumoctu. ChopMyIupoBaTh TEOPEMY O PA3IIOKEHUH QYHKIIMH B P
Jlopana.

63. Psan JIopana B OKpeCTHOCTH OECKOHEUHOCTH. XapaKTep TOUKH OECKOHEUHOCTH.

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

65. Onpenenenue BorueTa. BoiBecTu popMyity At BBIYUCICHHS BbIUETa B IPOCTOM IOJIIOCE.

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

67. BerueT B 0ECKOHEYHO yAaJICHHOM TOUKe.

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

69. OcHoBHas TCOpEMa TCOPHUH BLIUCTOB U €C CICACTBUC.
2

70. BeryuciieHre MHTETPaioB BUIA JR(COS X,sin X)dx MPY TIOMOIIN TEOPHH BBIYETOB.
0

71. BerunciieHue HeCOOCTBEHHBIX HHTCI'paioOB BUA J' f (x)dx I[Ipu 1MNomMouu TCOprUU BbIYCTOB.

-0

72. BbYuClIeHHEe HHTETPAJIOB BUIA J' e “*f (x)dx. Jlemma JKopnana.

73. Pan @ypre. Pang @ypwe 11t 4eTHOM U HEUYETHOH (PYHKITUH.

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

75. IIpeobpa3zosanue Jlamnaca. [TousaTus opuruHama u n300pakeHUS

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

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

78. CroiictBa npeoOpa3oBanus Jlamraca: Teopema cmemnieHus, nuddepeHpoBaHue opurnHaia

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

80. Pemenue nuddepeHnanbHbIX YpaBHEHUN U CHCTEM OTEPAIMOHHBIM METOIOM.

IIpuMepsbl IK3aMeHALIMOHHBIX OMJIETOB

BWIET 1
1. Omnpenenerne HecoOcTBeHHOTO MHTETpana I poxa. ['eomerprueckuii cMbIci. JlocTaTouHBIC IPU3HAKK CXOTUMOCTH (63
JI0OKa3aTeabCTBa). AOCOTIOTHAS CXOIUMOCTb.
2. JubdepeHuuaibHbie YpaBHEHUS C PA3ICISIIOUIMMUCS EPEMEHHBIMU.
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2
3. Haiigure pemenue 3amgaun Komm y’+ -y = X3, y(l) = ——,
X

4. Haiigute IUHY IyTH KPUBOI

x =10cos’t,
y=10sin3t, 0

IA
—
IA
NN

Cemectp 3

AR

UTo Ha3bIBaIOT OIBITOM?

Yro Ha3bIBatOT cOObITHEM?

Kaxoe coObITHE Ha3bIBAIOT JOCTOBEPHBIM B IAHHOM OIIbITE?

Kakoe coObITHE Ha3bIBalOT HEBO3MOXKHBIM B JAHHOM OIbITE?

Kaxoe coObITHE Ha3bIBAIOT CIy4aliHBIM B IAHHOM OIIbITE?

Kakue coOpITus Ha3bIBAIOT HECOBMECTHBIMU B JAHHOM OIIBITE?

Kakwue coOpITHST HA3BIBAIOT COBMECTHBIMU B IAaHHOM OIIBITE?

Kakue coOpITusi CUNTAIOT PABHOBO3MOXHBIMH B JAHHOM OIbITE?

Urto Ha3bIBaOT NOJIHOW IPYNION cOOBITUI?

0.  Yro Ha3bIBAIOT JIEMEHTAPHBIM UCXO0M?

11.  Kakue s1eMeHTapHbIe UCXO/bl Ha3bIBAIOT OJaronpUsITCTBYIOMIMMHU JaHHOMY COOBITHIO?
12.  Yro mpencrapisieT coboil nmosHas rpymna coObITHI pH MoA0packIBAaHUM OJHON MOHETHI?
13.  Yro mpencraBisieT coO0¥ MmoyTHAs TpyIa COOBITHI IPH MOI0PACKIBAHUH JIBYX MOHET?

14, Yro Ha3bIBAIOT BEPOSTHOCTHIO COOBITHS?

15.  Yemy paBHa BEpOSATHOCTH JOCTOBEPHOI'O COOBITHA?

16. Yemy paBHa BEpOSTHOCTH HEBO3MOMXHOI'O COOBITHS?

17. B kakux mpejesnax 3aKkiIl04YeHa BEPOSITHOCTh CIyJaifHOTO COOBITHS?

18. B kakux mpejenax 3akil04eHa BEPOSITHOCTB JIFOOOT0 cOObITHS?

19.  Kakoe ompeneneHue BEpOSTHOCTH HA3BIBAIOT KIACCHYECKUM?

20.  Tlo xaxoii ¢opmysie BEIUUCIAIOT YUCIIO IEPECTAHOBOK U3 N Pa3IMYHBIX HJIEMEHTOB?

21.  Tlo xakoii (hopmyse BBMHUCISIOT YHCIO Pa3MENICHWH W3 N pa3iIMdHBIX 3JIEMEHTOB 1O k
3JIEMEHTOB?

22.  Tlo kakoit ¢popMyJsie BEIYUCISIOT YACIO COYETAaHUN U3 N AJIEMEHTOB 110 k imemMeHTOB?

23.  Tlo kakoif Gopmyie BBIYHCISIOT YUCIO MEPECTAHOBOK U3 N 3JIEMEHTOB, €CIIM HEKOTOPbIE
3JIEMEHTBI MOBTOPSAIOTCA?

24.  Kaxoii (hopMyIoii OmpeensieTcss YUCclio pa3MelieHnid 1o K 3eMeHTOB ¢ MOBTOPEHUSAMU
13 N 2JIEMEHTOB ?

25.  Kakoii hopmysoii onpenensieTcsi Yucio COUYETAaHUH € MOBTOPEHHUSMH M3 N HJIIEMEHTOB 110
K anemenTOB?

26.  UYro Takoe yactoTa coObITHS?

27.  Uemy paBHa 4acTOTa JOCTOBEPHOTO COOBITHS?

28.  Uemy paBHa 4acTOTa HEBO3MOKHOTO COOBITHS?

29. B kakux npezenax 3akJI04eHa 4aCcTOTa CIy4aifHOrO COOBITUS?

30.  Yemy paBHa 4aCTOTa CyMMBbI JBYX HECOBMECTHBIX COOBITHIA?

31.  Kakoe onpezaeneHne BEPOSITHOCTH Ha3bIBAIOT CTATUCTUYECKUM?

32. Kaxk onpenensiercss reomeTpuueckasi BEpOATHOCTh B 00111eM cirydae?

33.  Kak ompenensercs reoMmeTpudeckas BEpOSITHOCTb B IPOCTPAHCTBEHHOM CiTydae?

34.  Kax ompenensercsi reoMeTpudecKas BEpOSITHOCTh B TUIOCKOM Cirydae?

35.  Kak ompenensercst reomeTpruieckas BEpOsITHOCTb B JIMHEHHOM ciiydyae?

36.  IlpuBenurte cOOCTBEHHBIN MPUMEP HA TEOMETPHUECKYIO BEPOSTHOCTH?

37. UTo Ha3BIBAIOT CYMMOI, WK 00bEIUHEHHEM, JBYX COOBITHI?

38.  UTto Ha3BIBAIOT MPOU3BEICHUEM, WM TIEPECEUCHUEM, IBYX COOBITHIA?

39.  UYemy paBHa BEpPOSTHOCTb CyMMbI IByX cOOBITHI? ChopMyaupyiTe TeopeMy U TOKaKUTE
ee.

40.  Yemy paBHa BEpOSTHOCTb CYMMBI JIByX HECOBMECTHBIX COOBITUI?

41.  ChopmynupyiTe TEOpEMY O BEPOSITHOCTH CYMMbI N HECOBMECTHBIX COOBITUH.

BOoo~NoOR~WNE
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42. Yemy paBHa CymMMa BEPOSITHOCTEH COOBITHI, 00pa3yIOMIUX MOJHYIO TPYIITY?

43.  Yemy paBHA CyMMa BEPOSTHOCTEH MPOTHUBOIOIOKHBIX COOBITHA?

44,  ChopmynupyiTe TEOpEMY O BEPOSATHOCTH IIPOU3BEACHUS IBYX COOBITHH.

45.  Kak onpezensercs HE3aBUCUMOCTD JIBYX COOBITHI?

46.  Yemy paBHa BEpOSITHOCTb IPOM3BEACHNUS IBYX HE3aBUCHUMBIX COOBITHI?

47.  CdopmynupyiiTe TeOpeMy O BEpOSATHOCTH NMPOU3BEACHHUS N COOBITHIA.

48. Kaxk onpenensiercs He3aBUCUMOCTD N COOBITHIA?

49.  Yemy paBHa BEpOSITHOCTb IIPOU3BEACHNUS N HE3aBUCHMBIX COOBITHIT?

50. Kak HaliTu BEpOSTHOCTb MOSBICHUS XOTA Obl OJHOIO M3 N HE3aBUCUMBIX COOBITHIA,
MMEIOLIUX OJIMHAKOBbIE BEPOSITHOCTU?

51. BoBemute (opmyiy HOTHON BEPOATHOCTH.

52.  Besemute popmyisl baiieca.

53.  Uro Ha3BIBAIOT CIy4yailHOW BETHMUMUHON?

54.  Kakyro BelM4YMHY Ha3bIBalOT IUCKPETHON CydaiiHON BEIMUYUHON?

55.  Kakymo BeIMUMHY Ha3bIBAIOT HENIPEPHIBHOM CIy4aiiHON BETMYMHOMN ?

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

57.  Kak 3aaroT 3aKOH paclpeseieHuss AUCKPETHOH cllyyailHOM BeJMYMHBI, MPUHUMAIOIIECH
KOHEYHOE MHOXECTBO 3HAYEHUI1?

58.  Urto Ha3BIBAIOT MHOTOYT'OJIBHUKOM pacripeaeacHus?

59.  Kak ompenensiercst pyHKIHS pactpeieeHus CIy4ailHO! BEeTUINHBI X?

60. Kaxkue npyrue Ha3BaHMS UCHOIB3YIOT A QYHKIUH pacrpeeieHus?

61. Kak ¢ momonpro GyHKIUN pacIpeesIeHUs] BEIYUCIUTD BEPOSITHOCTD TOTO, UYTO CIydaifHast
BeMuMHA X MPUMET 3HAUeHUsI U3 MHTepBaa (a;b)?

62.  Kakumu cBoiicTBaMu o0safaet GyHKIUS pactpeaesieH s CTy9ailHOW BeTHIUHBI X7

63.  Kaxoii Bua umeer rpaduk GyHKIUH pacrpeaeacHus?

64. Uemy paBHa BEpOSTHOCTH TOTO, YTO HEMpPEPBIBHAS CIy4aifHasi BEIUYMHA X MPHUMET OIHO,
3a/laHHOE ONIPEJIEIICHHOE 3HaUeHHue?

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

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
ciydaitHoO# BenmunHbl X B MHTEpBan (a;b)?

70.  Kakwue cBoiicTBa UMEET MIIOTHOCTh PACIIPEICICHHS?

71.  Kak Belpaxkaercs PyHKIUS pacpeie]ieHUus] dYepe3 IOTHOCTh pacipeaesIeHHs ?

72.  Kax BeIpakaeTcs IUIOTHOCTH paclpeesieHus uepe3 (pyHKIMIo pacrpeneneHus?

73.  Kak ompenensiercs MaTeMaTHYECKOE OXXUAAHWE  JAMCKPETHOH ciayuyailHON BeIWYMHBI,
IPUHUMAIOIEH KOHEUHOE MHOXKECTBO 3HAYEHUM?

74. Kakme ppyrue Ha3BaHUS HCHOJNB3YIOT [ MaTeMaTHYecKoro oxujganusa? Yem
OOBSCHAIOTCA 3TU Ha3BaHUS?

75.  Kak ompenensercss MaTeMaTHYECKOE OXKHMJIaHHE HENPEPhIBHOM CiTydaifHON BEJIMYMHBI, BCE
3HAa4YeHUsI KOTOPOH MpHHAIeKAT OECKOHEUHOMY MTPOMEKYTKY?

76.  KakoBbl CBOMCTBa MaTEMAaTUYECKOTO OXKHUIAHHS Cy4aifHON BEJIMYUHBI?

77. Kakxomy yclOBHIO JOJKHBI YIOBJIETBOPATH ClydyallHble BeIMYMHBI X U Y , 4TOOBI
BBINOJIHSIOCH cBOiicTBO M[XY]=M[X]M[Y]?

78.  UTo Ha3BIBAIOT OTKIOHEHHEM CITyYaifHOH BETMYMUHBI OT €€ MaTEMATUIECKOTO OKUTaHUS?
79.  Uemy paBHO MaTeMaTHYECKOE 0XKUIAHUE OTKIOHEHHS?

80.  Kak ompenensercst mucnepcust CIydaiiHON BEITNIHHBI?

81.  UYro xapakTepusyeT JUCIEePCHs CIy4aifHONW BEITUYUHBI?

82.  Tlo kakoit hopmysie MOKHO BBIYHCIIUTH TUCTICPCHIO?

83.  CaoiicTBa 1ucnepcuu cay4aiiHONW BEIUYHHBI (C I0KA3aTEIILCTBOM).

84.  3anmmmre GopmMyny IS IUCTIEPCUN TUCKPETHOM CITyYaliHON BEJTUYHHBI.

85. 3anumute GopMyIy U JUCTIEPCUU HETIPEPHIBHOM CTy4aifHOW BEJTMYHHBI.
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86. Uro Takoe cpenHee KBajapaTtudeckoe oOTkIoHeHHe? Kakyioo pa3MepHOCTb HMeeT 3Ta
BEJIMYMHA?

87. UeMy paBHO MaTeMaTHUYECKOE OXXKHMJAHHME CPEHEro apu(pMeThuyeckoro N He3aBUCHUMBIX
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 ¢opmysie BBYHCISIOT HAYAIBHBIA MOMEHT k-ro Tmopsaka TUCKPETHOU
CIIy4ailHOM BEJIMYMHBI?

91. Kakoii ¢opmymnoil oOmnpeaensercs HadallbHbI MOMEHT k-ro mopsiika HenpepbIBHON
CIIy4ailHOM BEJIMYMHBI?

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

93. Ilo kakoil Qopmysie BBIYMCISAIOT LEHTPAIbHBIA MOMEHT K-ro mnopsjaka JIHUCKPETHOH
CITy4aifHOM BEJIMUUHBI?

94. Kakoii ¢opmyinoi omnpesnensercss LEHTPaJIbHBIA MOMEHT K-ro mopsiaka HempepbIBHON
CITy4aifHOM BEJIMYUHBI?

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

96. Uemy paBHBI LEHTpPaJIbHBIE MOMEHTHI: HYJIEBOTO TOPSJIKA, TEPBOTO MOPSAKA, BTOPOTO
nopsiaka?

97.  Yro xapakTepusyeT K03 PHUIIMEHT aCUMMETPUHN CITYIaliHON BEIIMIMHBI?

98.  Uro xapakTepH3yeT IKCLEeCC CaydailHOW BETMYUHBI?

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

100. Yro Takoe xapakTepuUcCTHUECKas PYHKIHS?

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

102. Yro Ha3bIBaIOT KYMYJISIHTHOW (yHIIMEH?

103. CpoiicTBa XapaKkTepHCTHICCKOW (PYHKITNH (C TOKA3aTEITHCTBOM).

104. Yro takoe nByMepHas cilydaiiHas BeTHUUHA?

105. Kakwue npyrue Ha3BaHUS UCTIONB3YIOT JJISl IBYMEPHOH CITyYaifHON BETUYHNHBI?

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

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

108. Kak, 3Has 3aKOH pacnpeiesieHus] TUCKPETHON JBYMEPHOM CIy4ailHOW BEIWYWHBI, HAWTH
3aKOHBI pacIpeiesIeHHsl COCTABISIOMINX ?

109. Kakum o6pazom mo TabIauIle COBMECTHOTO pacTpeIeiICHUS IBYX NTUCKPETHBIX CIyYdalHBIX
BEJIMYMH MOXXHO BBIUYMCIUTH MAaTE€MaTHUYECKOE OXKHUIAHUE M JUCHEPCHUI0 KaKIOW H3 3THUX
BEJINYUH?

110. Yro Ha3bIBAIOT YCIOBHBIM 3aKOHOM paclpeAeNieHus IUCKPETHOW CIydaiiHOW BeTMYMHBI X
mpu Y=Yy ?

111. Kak ycii0BHBIN 3aKOH paclpe/eNIeHNs CBA3aH ¢ 0€3yCI0BHBIM 3aKOHOM?

112. Kak onpeaensercst yHKIUS pacipeaesieHUs] IBYMEPHOU CITydaliHON BETUYHHBI?

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

114. Kak onpeaensercs IIIOTHOCTh PaCIpeAeIICHUs IBYMEPHOU CITy9aifHOW BETUYUHBI?

115. Kak BeIpaxaercsi (yHKIUS pacrlpeneiieHus ABYMEPHOW CIIydaifHON BEIMYMHBI Yepe3 ee
IUIOTHOCTB paclpeacsieHus?

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

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

118. Kak onpenensieTcss HE3aBUCUMOCTD JIBYX CITyYaiHBIX BEIIMIHH?

119. Kak BbIpaxkaeTcss HE00X0AUMOE yCIOBUE HE3aBUCHUMOCTH JBYX CIy4ailHbIX BEIMYUH? (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?

CornacoBaHa Ha noprtane N2 8466



122. Yto Ha3bIBatoT KOAPPUITMEHTOM KOppesiun?

123. KaxoBsl cBoiicTBa KO3 PHIHEHTa KOPPEIALUH ? (JIOKAKUTE UX)

124, Kakas CBSI3b CYIIECTBYET MEXIY PaBEHCTBOM HYIIO Ko3(pdUIIMEHTa KOppelsiud |
HE3aBUCHMOCTBIO CITy4aifHBIX BEJTMUUH?

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

127. Kak 3anuiercss 3aKOH pacrpeaesieHus] TUCKPETHOW clydyailHOW BEJIMYMHBI KOJIMYECTBA
MOSIBUBIIMXCS T€POOB Ha JIByX HOBEHBKHX MOHETAX, CIIy4ailHO OOPOHEHHBIX Ha 10?7

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
UcnbITaHusAX coObITHE A mosiBuTes ot kj 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 HE3aBUCHUMBIX HCIBITAHUAX COObITHE A
HacTynuT a) MeHee k pa3; 6) 6osee k pa3; B) He meHee k pa3; r) He Oonee k pa3?

132. Kakoe pacnpezneneHue BeposSTHOCTEH Ha3bIBa€TCS OMHOMHUATBLHBIM?

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

134. Yemy paBHO MaTeMaTHYECKOE OXUJAAHHME CIy4YalHOW BEJIMYUHBI, PACHPEICICHHON IO
OMHOMHATHFHOMY 3aKOHY C TTapamMeTpamMu n u p?

135. Uemy paBHa qucniepcus CIIy4ailHOM BEIMYUHBI, paclpeeieHHONW M0 ONHOMHUATEHOMY
3aKOHY C MapaMeTpamMu n u p?
136. Yemy paBHO cpelHee KBaJApaTUYECKOE OTKJIOHEHUE CIy4yallHOM BEJIMYUHBI,

pacrpeieJICHHOH 10 OMHOMHAIFHOMY 3aKOHY C ITapaMeTpaMu n 1 p?

137. 3anummre OMHOMHAIBHBIN 3aKOH PACIpeeNIeHUs] BEPOATHOCTEH CIydailHOW BEJIWYUHBI B
BHUJIE TaOJIHUIIBI?

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

139. TIlpm KakuxX YCIOBHUSX MOKHO MIPUMEHSTH 3aKOH pactpeneneHus [lyaccona?

140. Tlomyuute popmyny [lyaccona.

141. 3amumute hopmyny I[lyaccoHa n 0OBICHUTE CMBICT KaXKI0TO CHMBOJIA.

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

143. KakoBbl 00mmMe yCIOBHs, HEOOXOIMUMBIE I NMPUMEHHMOCTH 3aKOHA paclpeecHus
[lyaccoHa u 3akoHa OMHOMHMAJIBHOTO pacupeaeieHns?

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

146. Kaxkas u3 BennuuH B 3akoHe IlyaccoHa 0oJblie: MaTeMaTHUECKOE OXKUIAHUE WM YUCIIO
HE3aBUCHUMBIX UCTIBITAHUN?

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

148. Kaxkoe pacnpeereHre BEpOITHOCTEH HAa3bIBAIOT PpABHOMEPHBIM Ha oTpe3ke [a;0]?

149. Kax 3amucarh IJIOTHOCTb pacHpefeseHus ciaydaiHOW BeauuuHbl X, PaBHOMEPHO
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 MaTeMaTH4eCKOe OXHUJaHHE CIy4aiHOM BeaMYuHBI X, pPaBHOMEPHO
pacnpeneseHHo# 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 pacrpeseicHa Ha otpeske [a;b]. Kak nHaiitn

BEPOSITHOCTH IMOTAJIaHUS €€ 3HAYCHHUI B MHTEepBa (C;d), MpuHaIe)KaIui JaAHHOMY OTPE3Ky?
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155. Kakoe pacnpeneneHue JAByMEpHOH ciydaiiHOW  BenwumHbl (X,Y)  Ha3bIBaeTcs
PaBHOMEPHBIM B IaHHOU 00acTu?

156. Kakoe pacnpezneneHre BEpOSTHOCTEN CilydailHON BeTMUMHBI 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? (BeiBectr)

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? (BeisecTn)

162. Cdopmynupyiite mpaBuiio Tpex curm. (BoiecTtn)

163. Kakoe pacnpeeneHue TUCKPETHON CIIy4aliHOUM BETMYMHBI HA3bIBACTCS TEOMETPUICCKIM?
164. Yemy paBHO MaTemMaTH4yecKoe OKUJAHUE CIydyalHOM BenuuumHbl X, UMEIOIIEH
reoMeTpHUYecKoe pacipeeneHmue?

165. Yemy paBHa aucnepcus CIy4anHOW BenMYMHBI X, HUMEIOIIEH TIeOMETPUUECKOe
pacripezeieHue?

166. Yemy paBHO cpenHee KBaIpaTHUECKOE OTKIOHEHHE CIIy4allHOM BeNWUYUHBI X,
UMEIOLIEH reOMETPUIECKOE pacipeiesieHue?

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 CITy4JailHON BeIMUYMHBI, UMEIOIel NoKa3aTenbHoe pacnpenenenue? (Briectn)

170. Kak HaliTH BEepOSTHOCTD IONAJaHHs 3HAYCHUN B 3aJlaHHBIN MHTEpBal (a; b) cmydaiiHoi
BEJIMYMHBI X , UMEIOIIEH MOKa3aTeIbHOE pacipeiesieHue?

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

172. Cdopmynupyiite uHTerpaibHyro Teopemy Jlammaca (C HOACHEHMSIMM BXOAALIMX 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 MCIIBITAHUAX ?

175. Kak onpenensercs ¢pynkius Jlammaca? Kakum cBoiicTBoM oHa 001amaet?

IIpuMepsbl 3K3aMeHANMOHHBIX OMJICTOB

BN

BUJIET Ne 1.
Brienute popMyiy MOTHOH BEpOSATHOCTH.

JIBOPIIOBEIN YeKaHITUK KIAAET B KaXABIM CyHAYK BMecTHMOCThIO 100 MoHeT omHy danbmuByro. Kopons momo3peBaer
YEeKaHIIMKa U IOJBEPraeT IPOBEPKE MOHETHI, B3sAThIC Hayady o oJHOH B KaxjoMm u3 100 smukos. KakoBa BeposTHOCTh
TOTO, 4TO YEKAHIIUK He OyaeT pazobnaueH? Uemy OyzmeT paBHa BeposTHOCTH, eciu 100 3amenuTs Ha N (N —0)? Uemy
OyzeT paBHa BEpPOSITHOCTb, IPH OOJBIINX N, €CJIN OBl B KAXKJIOM SIITHKE OBIIO 2 (habIIMBbIE 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. JIeTo B TOM, YTO 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 cocTouTcsa. Kakas 4acTe Xysined JEHCTBUTENBHO 3aKaHIHBACTCS
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 BenmuuuHbl. (UYTo HaspiBalOT ciydaifHoi BennunHON? Kakyio BenMunHy Ha3bIBalOT AWCKPETHOM
ciydaitHo# BenmunHOW? Kakyro BeIMYMHY HAa3bIBAIOT HENIPEPHIBHON CITydaifHON BenmmunHOM? YTO HA3BIBAIOT 3aKOHOM
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pacmpeneneHus AUCKPETHOUM ciydaiiHoW BennuuHbl? Kak 3a7ai0T 3aKOH pacrlpeaeseHus] TUCKPETHOW CiydaiHOMN
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 NEATEIbHOCTH, XapaKTEPU3YIOIIUX 3Tanbl (OpMHUPOBaHUS KOMIIETEHIIMM, 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. MarasunaukoBa; MUHHCTEPCTBO
oOpazoBanus Poccuiickoit ®denepariun, TOMCKHIA TOCYTapCTBEHHBIM YHHBEPCUTET CUCTEM YIPABICHUS U
panuosnekTponuku. - Tomck: TYCYP, 2007. - 162 c. (97 3k3.)

3. ExprioB A.A. UaTerpansHoe ucuncienue. JuddepeHnunansabie ypaBHEeHUs: yaeOHoe mocooue / 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 maremaruka I. [Ipaktukym o quddepeHmaibHOMy HCYHCICHUTO:
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 MHTErpaibHOTO HCYUCICHHS: YYeOHUK IS BY30B, T.
1; M.: ®usmartiur, 2006, 679 ctp. (100 3k3.)

6. bexnemumena JI.A. COOpHUK 33124 110 AHATUTHYECKOW TEOMETPUH U JTUHEHHOM anredpe
[DnexkTpoHHBIH pecypc] : yuebHOoe mocobue / JI.A. bexnemuiesa, J{.B. beknemumies, A.1O. [letpoBud [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. COoopHuUK 3a7a4 110 Kypcy MaTeMaTHUECKOTo aHayin3a [ DIeKTpOHHBIHN pecypc] : yueOHoe
nocobue. — DnexTpon. gan. — CII6. : JIanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari1. ¢ skpaHa.

8. ApunoBa JI.B. IlpakTukyMm U MHIUBUAYaJIbHBIC 33JaHUS IO BEKTOPHOM anredpe U aHaIUTHIECKOM
reoMeTpuHr (TUTIOBBIE pacueThl) [ DNEeKTpOHHBIN pecypc] : yueOHoe mocooue / JI.B. Apmiiosa, 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. EneriioB A.A. HaTerpansHoe ucuncienue. uddepeHnunanbapie ypaBHeHUs: yaeOHoe mocodue / A.A.

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

YHUBEPCUTET CUCTEM YIPaBIICHHS U paiuodieKTpoHuku. - 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. PemeOHMK K COOpHUKY 3a7a4 110 KypCy MaTEMaTHYECKOT0 aHaIn3a [ DIeKTPOHHBIN

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. [IpakTiKyM 1 WHANBUIYAIbHBIC 3aaHUS TI0 HHTETPAITBHOMY UCUHUCICHUIO ()yHKITHH
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http://e.lanbook.com/books/element.php?pl1_id=72575

OJTHOM TIEPEMEHHOH (THITOBBIE pacdeThl) [DIIEKTPOHHBIHN pecypc] : yaueOHoe nocodue / bomotiok 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 ¥ HHAMBHIYATbHBIE 3aJaHHS 110 OOBIKHOBEHHBIM JH(DdepeHInanbHbIM
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 qocrymna:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢ 3kpaHa.

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

7. IIucemennsiii JI. T.  KoHcnekT nekmumii o Beiciiei MatemaTuke: B 2 4. / JI. T. IlucemenHHsIid. - M. :
Aiipuc-TIpecc, 2007 - . Y. 2 : Tpuauare OsaTh 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 pecypce] : yaeOHoe nocodue. — Dnextpon. 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.: Alipuc-IIpecc, 2006. — 287c. (49 7x3.)

2.bormotiok  B.A. IlpakTukym ¥ WHAUBUAYyalIbHBIE 3aJaHUS 1O Kypcy TEOPHUH BEpOSTHOCTEH
(TunoBele pacueTsl) [DnekTpoHHBIN pecypc]: yueOHoe mocobue / B.A. bonotiok, JI.A. bonoTioxk,
A.T. 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. DneMeHTapHBI Kypc TEOPHHM BEPOSTHOCTEH M MaTeMaTHUECKOW 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.®. CO0OpHUK 3aaHMil TIO CIENMATBHBIM KypcaM BBICIIEH MaTEeMaTHUKH (THIIOBBIC
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 110 MaTeMaTHKe ISl BTY30B: yueOHOe TTocoOue it BTy30B: B 4 4. / pex.: A. B.
Edumos, b. I1. lemunouy. — 3-¢ u3n., 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. ., ®uxc U. U. Beicmas matematuka: Yue6Hoe ocodue. 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.
HenpepsiBHOCTS. [Ipon3Boanas pynkmuu. [Ipunoxkenns mpon3BoaHoN. OYHKITUN HECKOIBKHX
nepeMeHHbIX. - Tomck: Tomckuil rocynapctBennsiit yausepcuret, 2010. — 192 c. (3 7k3.)
Tepexuna JI. U., ®uxc U. W. Beiciias matematuka: YueoHnoe nocobue/ Y. 3: HeonpeneneHabii
uHTerpai. OnpeaeneHHbi naTerpain. KpaTHole, KpHBOJIMHEHHBIE U TOBEPXHOCTHBIE HHTETPAJIbI.
Bexropnoe nonie. — Tomck: ToMmckuii rocynapcTBeHHBIN yHUBEepcuTeT, 2011. — 252 ¢. (4 7k3.)
EnbrioB A.A. [IpakTHKyM 1O HHTETpaJIbHOMY UCUYHUCICHUIO U MU HepeHInalIbHBIM YPAaBHEHUSM:
yaeOHoe nocobue / A.A. Enbnios, T.A. EnbrioBa; denepanbHoe areHTCTBO 10 0Opazoanuio (M.),
ToMckmil rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIIPABIICHUS U paano31eKTpoHukHy (Tomcek). —
Tomck: TYCYP, 2005. — 204 c. (285 3k3.)
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Cemectp 2

1. Coopnuk 337324 IO MaTEMaTHKE JIJIsl BTY30B: yaeOHOe mocoOue s BTy30B: B 4 4. / pen.: A. B.
Edumos, b. I1. lemunouy. — 3-e usn., ucnp. — M.: Hayka, 1993. — 478, [2] c. U. 1 : JIunelinas
anredpa U OCHOBBI MaTeMaTHUecKoro aHanmu3a / B. A. bonros [u ap.]. - M. : Hayka, 1993. - 478,
[2] c. (12 3K3.)

2. EnpnoB A.A. [IpakTUKyM MO0 WHTETPAJIbHOMY MCUHCIICHUIO M TU(PEepeHIINaIbHBIM YPAaBHECHHUIM:
yueOHnoe nmocooue / A.A. EnsioB, T.A. EnbrioBa; @eaepaibHOE areHTCTBO 10 006pazoBanuio (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, 716c¢. (1 5k3.)

4. KpacuoB M.JI. OyHKIIMM KOMIUIEKCHOTO MepeMeHHoro. OmnepainroHHOe ucuucieHue. Teopus
ycroitunBoctu: YuebHoe nocobue st By3oB / M. JI. Kpacnos, A. . Kucenes, I'. 1. MakapeHnko.
— M.: Hayxka, 1981. —302[2] c. (33 7k3.)

5. Tepexuna JI. U., ®ukc U. N. Beicmas maremaTuka: Yue6Hoe nocodue/ Y. 3: HeonpeneneHHsii
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. HW. Bricmas warematuka: YueObHoe 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: YaeOnoe nmocodue st By3oB/ M.: Hayka, 1980. - 334 c. (7 2k3.)

8. Cupnopos 0. B., Hlabynun M. B., ®enoprox M. U. Jlekuuu no Teopun GpyHKIUH KOMIUIEKCHOTO
nepeMeHHoro: Yueonuk 11 By3oB/ M.: Hayka, 1989. - 477 c. (10 3k3.)

Cemectp 3

=

Bentuens E. C. Teopust BepostHocTeii: YueOuuk aas By30oB. M.: Academia, 2005. — 571 c. (228 2k3.)

2. Jlyruna H.3. IIpakTuky™m no Teopuun BeposiTHOCTEH: Yueb. mocol. — Tomck: TomMckuil 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
rOCyJIapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PAAUOIICKTPOHUKH. — 2-€ U3]., Tepepad. u
nor. - Tomck: TYCVYP, 2000. — 151 c. (175 2K3.)

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-¢ uzn. — M. : FOpaiir, 2013. — 480 c. (7 3k3.)

6. I'mypman B.E. PykoBOACTBO K pemICHHIO 3a/1a4 [0 TEOPHH BEPOSTHOCTEH M MaTeMaTHIeCKOM

cratuctuke [Tekct]: yaeOHOe mocobue aisa 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.LU. Beicmias maremaruka I. IlpakTukym mo nuHeiHO# anreOpe M aHATUTHYECKOU
reomeTpun: YuebHoe mocobue / JILLW. MarazunnukoB, A.JI. MarasuHHukoBa; MHHHCTEPCTBO
obpaszoBanus Poccuiickoit deneparu, ToMckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIPABJICHUS U
pannosnekTponukd. - Tomck: TYCVYP, 2007. - 162 ¢. (973k3.)

2. MarasunnukoB JI.U. Beicimast matemartuka I. I[lpaktukym no nuddepeHnunalbHOMy 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
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[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 10 KypCy MaTeMaTUYECKOTr0 aHajm3a [ DJIeKTPOHHBIN pecypc] : yuebHoe
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. UnrterpansHoe ucuncnenue. AuddepeHuuanbapie ypaBHeHHUs: yueOHoe mocobue / A.A.
EnbuoB, T.A. EnbuoBa; @®enepanbHoe areHTCTBO IO oOpa3oBaHUIO, TOMCKMI TrocyqapCTBEHHBIN
YHHUBEPCHUTET CUCTEM YIIPABICHUS M PAIHOdIeKTPOHUKH. - Tomck: TYCVYP, 2007. - 263[1] c. (100 5k3.)

2. bepman ['.H. PemeOnuk k cOOpHUKY 3a/1a4 110 KypCy MaTEMAaTHYECKOTO aHaIN3a [ DIEKTPOHHBIH
pecypc]: yuebHoe nocobue. — DnektpoH. ngaH. — CII0.: JIans, 2011. — 608 c¢. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=674 — 3ar. ¢ 3kpaHa.

3. IlanTenees, A.B. Teopus ¢pyHKUMI KOMIIJIEKCHOTO TIEPEMEHHOT'O U ONIEPALMOHHOE UCUUCIICHUE B
pUMepax U 3aja4dax [DnekTpoHHbIN pecypce] : yueOHoe nocobue / A.B. [lantenees 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 Teopuu BeposiTHOCTeH: Yuebd. 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'puns [u
ap.]. — DOnektpon. nan. — CII6.: Jlans, 2010. — 288 ¢. — Pexxum goctyma:
http://e.lanbook.com/books/element.php?pll_id=534

3aoanua na KOHMPOJILHBIE PAOOMBL U UHOUGUOYAIbHbBIE 3A0AHUL HPUECOCHDBI 8 KAXNHCOOM U3
CACOVIOUUX VHEOHBIX ROCOOUL.

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, ToOMCKHIA TOCYIaPCTBEHHBIN 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; MUHHCTEPCTBO 00pa30BaHUs
Poccuiickoit ®enepanuu, ToOMCKU TOCY1apCTBEHHBI 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) [ DIeKTpOHHEIH pecypce] : yuebHoe mocobue / JI.B. ABunosa, 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. ¢ 3kpaHa.

4. bepman ['.H. COopHuHK 33724 10 Kypcy MaTeMaTHUECKOTO aHalln3a [ DJIeKTpOHHBIN pecypc] : yaeOHoe
nocobue. — DnektpoH. aaH. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3arm. ¢ 3xpaHa.

5. bonoTtiok B. A. IlpakTuKyM U MHAMBUyaJbHBIE 3a/1aHUS 110 UHTETPAJIbHOMY UCUUCIICHUIO (PYHKLINN
OJTHOU TIEepEMEHHOI (THIOBBIE pacdyeThl) [DNEKTPOHHBIN pecypc] : yuebHoe nocobue / bonotiok B. A.,
bonotok JI. A., 'ammmu FO. I'. [u op.]. — Dnextpon. man. — CII6. : Jlanp, 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 IMepeMeHHOH (THUIOBBIE pacyeThl) [DNeKTpoHHBIN pecypc] : yueOHoe mocobue / bonotiok B. A.,
kA
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bonotiok JI. A., I'amuy 1O. I'. [1 np.]. — 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) [DIEKTpOHHBIA pecypc]| : yuebnoe mocobue / B.A. Borotiok, JI.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 ¢hyHKINNA KOMIUIEKCHOTO IEPEMEHHOTO M ONEPAIIMOHHOE 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. ¢ sxpaHa.

4. Yynecenko B.®. COopHHK 3aaHMIi 11O cTIeUaIbHBIM KypcaM BbICIIEH MaTeMAaTUKH (TUIIOBBIE
pacdeTsl) [ DIeKTpoHHBIN pecypce] : yaeOHoe mocodbue. — DnektpoH. nan. — CII6. : Jlanp, 2010. — 192
¢. — Pexum nocryna: 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 00pazoBanusi, 2006 — 153 c. (45 7k3.)

2. bonotiok B.A. [IpakTukym u HHAMBUAYATbHBIE 33JJaHHSI 10 KYPCY TEOPUU BEPOSITHOCTEH (TUIIOBBIE
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?pll_id=433 — 3aru. ¢ skpana.

4.4. ba3vl dannvix, unhopMayuUOHHO CRPABOUHBIE U NOUCKOBLLE CUCHLEMbL
e CchUIKH C caifTa kadeapbl HAa MaTeMaTUYECKHE PECYPChl U OH-JTalH TPeHaKEPHL;
basbr mannbix 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 nouckoBeie cucteMbl Google, Yandex

55
CornacoBaHa Ha noprtane N2 8466


http://e.lanbook.com/books/element.php?pl1_id=534
https://edu.tusur.ru/
http://e.lanbook.com/

