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PABOYASI IPOTPAMMA YYEBHOU JUCHUILIAHBI
MATEMATHUKA

YpoBenb 0cHOBHOII 00pa30BaTe/ILHOI NPOrpaMmMbl  GaKanaspuar
HanpapjeHusi MOATOTOBKH (CIENHAILHOCTH) 12.03.03 ®oToHuKa U oNTOUH(POPMATHKA

Mpopuns  POTOHHKA HETHHEHHBIX, BOIHOBOIHBIX U IEPHOTHYCCKUX CTPYKTYP
®opma o0ydyeHHs] OYHAS

@axyaprer DIT, QaKyIbTET 2IEKTPOHHOH TEXHUKH
Kageapa DIl Kadpespa 371eKTpOHHBIX npubopoB

Kype 1,2 Cemectp 1,2,3

YueGHblii naan Habopa 2015 ropa.
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1. | Jlexunn 44 48 20 112 | yacoB
2. | JlaGopaTopHbie paGoTbI 4acoB
3. | TpakTHyecKue 3aHATUS 64 72 34 170 | yacoB
4. | KypcoBoii npoext/padoTa (KPC) (ayauTopHas) 4acoB
5. | Bcero ayanTOPHbIX 3aHATHI (Cymma1-4) | 108 | 120 | 54 282 | yacoB
6. W3 uux B unTepaKTHBHOH gopme | 108 | 120 | 30 258 | yacoB
7. | Camocrositensuasi padora crynentos (CPC) | 108 96 54 258 | yacos
8. | Beero (Ge3 3x3amena) (Cywmas7) | 216 | 216 | 108 540 | yacoB
9. | Camoct. padoTa Ha NOArOTOBKY, CAAYY IK3aAMeHa 36 36 36 108 | yacos
10, O0was TPyA0eMKOCTh Cywma89) | 2571 750 |/ vz 906 | uacoB

(B 3a4eTHbIX eAMHUNAx) | 7 7 4 18 | 3ET

3ayer He NMpeLyCMOTPEHO und. 3auer He MPeLyCMOTPEHO
Dk3amen 1,2,3 cemectp

Tomck 2016
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Paccmotpena n ogoOpena Ha 3aceqanuu Kadeapbl
nporokon Ne 283  or« 5 » 5 2016

JIueT coryiacoBaHuif
PaGouas mporpamma cocrasiieHa ¢ yaetoM TpeGoBanuii OeepanbHoro I'ocynapcTBeHHOro

obpa3zoBaTenbHOro craHgapra Beicurero oopazosanus (GI'OC BO) mo HanpasiieHHIO MOArOTOBKH

(cmenmansrocTH) 12.03.03 "®doroHuka u ontounpopmaruka", yreepxkaenroro 03.09.2015r., Ne958

paccMOTpEHa U yTBEpXKAeHa Ha 3acenaHud kKadenper 05 mast 2016 r., mporoko Ne 283

PazpaboTunku IOLEHT Kadeapsl MaTeMaTHKH %M Jlyruna H.D.
7
/ " /'/
3aB. obecrevuBaromei kageapoil MaTeMaTHKK /K L MarasunnaukoBa A.JL.

¢

Pa6ouas nmporpamMma coracoBana ¢ (axyybTeToM, IpOGUIMPYIOIIEH U BEITYCKAOIEN KadeapamMu
HaIpaBJIEHUS IIOATOTOBKH (CHEIIMATBHOCTH).

Hexan @OT %%/ Boponun A.H.

3aB. npodummpyromeit kadempoir IIT —FeF [llangapos C.M.
3aB. Bemyckaromei kadenpoit OI1 — e [Hannapos C.M.
DKCIIepTHI: ‘
npogeccop kadeapsl MaTeMaTHKH 4 , EmprioB A.A.
npodeccop kadenpst I11 ﬂ/\ Opmuxos JL.H.
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1. HCJII/I H 3aJa4Y4 JUCHUIVIMHBI: HeJ/lbl0 KYpCa MAaTEMATUKU SABJISACTCA (bOpMI/IpOBaHI/Ie MaTeMaTHYeCKOMH
KYJIbTYpbl CTYACHTOB, M3Y4YCHHUC OCHOBHBLIX MATCMAaTHYCCKHX HOHHTHfI, MX B3aMMOCBSA3HU U PA3BUTHUA,
OBJIAACHUEC COBPCMCHHBLIM aIlllapaTOM MATCMATUYCCKOI'O aHaJIW3a I z[aaneﬁmero HCIIOJIB30BaHUA B
APyrux 00J1aCTAX MaTEMAaTUYECKOI'0 3HAHUS U AUCOUIITIMHAX €CTCCTBCHHOHAYYHOI'O COACPIKaHUA, YTO
IMMO3BOJIACT MOACIUPOBATh U AHAJIU3UPOBATL PCAJIBHBIC IIPOLECCCHI B YCIIOBUAX HAYUYHOI'O SKCIICPHUMCHTA U
HpOHSBOI[CTBCHHOfI IPAKTHUKHU. B 3a0auu KypCa MaTCMAaTUKH BXOIAT: PA3BUTUC AJTOPUTMHUYCCKOIO U
JIOTHYCCKOTO MBINIJICHUA CTYACHTOB, OBJIAACHHUEC MCTOAaMU HCCICAOBAHUA U PCIICHUSA MATEMATUYCCKHUX
3aaa4, BI)Ipa6OTKa Y CTYACHTOB YMCHHA CAMOCTOATCIBHO PACIHIUPATL CBOUM MATCMATHUYCCKUC 3HAHUA U
IIpOBOAUTH MaTeMaTUYeCKUH aHaIu3 INPUKIIAAHbIX 3aaay.

2. Mecro mucuuimuiaibl B cTpykrype OOII

Hucnunnuna «Maremaruka» (b1.5.13) otHocutca k 6a30Boi 4acTu 00s3aTeNbHBIX AUCUMIUIMH. [lnd
U3y4eHMsI Kypca MaTeMaTHKM HeoOXOIMMO  3HaHME  Kypca MaTeMaTuKu cpenHed mkoibl. Kypce
MaTeMAaTUKU COCTaBIACT (GyHIAMEHT MaTeMaTH4YeCKOTO oOpa3oBaHMs OakanaBpa, HA KOTOPOM CTPOSITCS
MHOrMe o001eo0pa3oBaTeNbHble U CIelMajibHble Kypchl. OCBOGHHE MaTEeMAaTUKU HEOOXOJUMO JJis
W3YYEHHUs JTUCUUIUIMH 6a3zoBoro mukina «®dusmka», «Ontudeckas ¢usuka», «KBaHTOBas MexaHUKa» U
ApPYrux, a TakXe MNpU U3YYEeHUH AMCLUUIUIMH MPO(ECCHOHAIBHOIO IUKIA, B YUeOHO-HCCIIe10BaTEeIbCKON
1 Hay4HO-HMCCIIEIOBATENbCKOM padoTe.

3. TpeGoBaHus K pe3yJIbTATaM OCBOCHUS AU CHUIIINHBI

BeinmyckHUK 10KeH 001a1aTh CIeAYIOIUMI KOMIETEHIUSMU:
OIIK-1 — «criocOOHOCTBIO MTPE/ICTABIATh a/IEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHHM Hay4YHYIO KapTHHY
MHpa Ha OCHOBE 3HaHUSI OCHOBHBIX II0JIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyYK U MAaTEMAaTUKHU»
OIIK-2 — «CTIOCOOHOCTBIO OCYILIECTBIISATH TOWCK, XpaHEHHWe, 00pabOTKy M aHanu3 HWHGOpMAINH W3
pa3IMYHBIX MCTOYHHMKOB M 0a3 JaHHBIX, NMPEACTaBIATH ee B TpeOyeMoM (opmare C HCIOJIb30BaHUEM
MH(OPMaLIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHII»

B pe3yJbTare 0CBOEHUSI IMCHUIIMHBI 00yYAIOIIHIICS TOIKEH:
3namb: OCHOBHBIC TIOHSTHS, ONpEICICHUS W CBOHCTBA OOBEKTOB MATEMAaTHYECKOTO AaHAu3a,
(GOpMYITHPOBKH U JTOKAa3aTEIbCTBA YTBEPKACHUN, METOIBI X JJOKAa3aTelIbCTBA, BOBMOKHBIE WX CBSI3H U
MMPUITOXKCHUA B APYTrUux o0lacTaX MaTEMATHUYECKOrO 3HAHUA U AUCHOUIIIIMHAX C€CTCCTBCHHOHAYYHOI'O
conepxanus (OTIK-1);
I/IH(i)OpMaI_[I/IOHHbIe, KOMITBIOTCPHBIC W CCTCBBIC TCXHOJIOTHU ITOHWCKA, XPAHCHUA, O6pa60TKI/I 1 aHaJInu3a
HHGOPMAIIMK U3 Pa3IHYHBIX HCTOYHHKOB U CIoco0bI e¢ npeactasincHus (OITK-2).

Ymems: noka3piBaTh MaTeMaTHYECKHE YTBEPIXKICHUS, pElIaTh 3a/a4d, NPUMEHATh MaTeMaTHUYCCKUE
METOABl JJISl pEIICHUS TPAKTHUECKUX 3aJad B JpYyrux oO0JacTaX MaTreMaTH4ecKOro 3HaHHUS U
JIMCIUITIMHAX €CTeCTBEHHOHayuHoro conepxkanust (OITK-1);
OCYILECTBIISTh TIOUCK, XpaHeHHEe, 00pabOTKy M aHaIu3 WHPOPMAIMK U3 PA3IHMYHBIX UCTOUYHUKOB M 0a3
JAHHBIX, PEICTABIATE €€ B Tpedyemom ¢opmare (OITK-2).

Bnaoems: anmapaToM MaTeMaTHYECKOTO aHAJIM3a, METOJIAMH JTOKAa3aTEILCTBA YTBEPKACHHH, HABBIKAMHU
MIPUMEHEHHS 3TOTO B IPYTUX 00JACTAX MaTEMAaTHYECKOTO 3HAHHS U JUCIUIUINHAX €CTECTBEHHOHAYYHOTO
conepxanus (OITK-1);

HaBBIKAMH W YMCHHSMH OCYILIECTBIISITH IOWCK, XpaHEHWe, o0paboTKy W aHaim3 wuHpopMarmum u3
pa3nuYHBIX 0a3 JaHHBIX, PEACTABIATh ¢€ B TpeOyemom dopmate (OIMK-2).

CornacoBaHa Ha noprtane N2 8295



4. O0beM JUCHMILUIMHBI M BUIbI Y4eOHOH padoThl

OO01iast TpyI0eMKOCTh TUCUUILIMHBL COCTaBIsseT 18  3a4eTHBIX eqUHHUIIL.

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)
[pakrryeckue 3ausTus (I13) 170 64 72 34
Cemunaps! (C)
Komnoksuymsi (K) 6 2 2 2
Kypcosoii mpoekt/(padoTa) (ayautopHasi Harpy3ka)
Jlpyaue 6udvi ayoumophoii pabomul
W3 HUX B MHTEpaKTHBHOU (opme 258 108 120 30
KonTpospHbIe paboThI 30 10 12 8
CamocrosiTejbHasi padoTa (Bcero) 258 108 96 54
B tom gucie: - - - - -
KypcoBoii ipoekT (paboTta) (camocTosiTebHas paboTa)
PacuetHo-rpaduueckue paboTsl
Pedepar
Jlpyeue 6u0bl camocmosmenvHo pabomol
W3yyeHue TeopeTHueCcKOTo MaTepuala, oJroToBKa K 36 30 18
MPAKTUYECKUM 3aHITHIM
[oaroToBka K CEeMUHApaM, KOJUIOKBHYMaM 36 32 18
Penienue 3amay. [ToaroToBka K KOHTPOJIBHBIM paboTam 36 32 18
By npoMeXyToYHOH aTTecTaliy -3K3aMeH 108 36 36 36
OO0m1ast TPYIOEMKOCTh Jac 906 360 372 174
3avernbie Enunniel TpynoemMmkocTr 18 7 8 4
5. Conepxxanue QM CIUANINHbBI
5.1. Pazgenanl AMCUMILIMHLI 1 BHABI 3AHATHI
. ; ) % ) o .:g: dopmupyem
Ng AR A ET P
W HaumenoBanue pazaena 1y CHUILIAHBI & ‘?2 % é‘i = 2 § Z¢ g Z 5 KOMIIETEHLIU
= |SE|FE| 22 8&E g5 n
> 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 10 20 OIIK1,
[IEPEMEHHBIX OIIK2
7. | KomIuiekcHbIe yncia 2 2 6 10 OIIK1,
OIIK2
8. | MHTerpansHOe ncunciieHne GyHKINH OJHOH 8 16 18 42 OIIK1,
IIEpEMEHHOM OIIK2
9. | UHTerpanpHoe ucunciieHne pyHKIUH MHOTHX 10 18 16 44 OIIK1,
[IEPEMEHHBIX OIIK2
10. | OObikHOBeHHBIE T (epeHInaTbHbIC yPaBHEHUS 8 14 16 38 OIIK1,
OIIK2
11. | DaemeHThl TeopuH QYHKIHUHA KOMIUIEKCHOM 6 8 16 30 OIIK1,
epeMeHHO OIIK2

a
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12. | Pagsl 12 16 16 44 OIIK]1,
OIIK2
13. | Tpuronomerpuueckue psiabl Oypbe U HHTETpal 4 4 16 28 OIIK1,
Dypse OIIK2
14. | OmnepamrioHHOE UCUHCIECHHUE 4 6 16 26 OIIK1,
OIIK2
15. | Ciyudaiinble coObITHS. BeposiTHOCTD. 2 3 4 9 OIIK1,
OIIK2
16. | OcHOBHBIE TEOPEMbI TEOPUH BEPOSITHOCTEH. 2 3 4 9 OIIK1,
OIIK2
17. | TloBTOpEHHE OMBITOB. 2 4 4 10 OIIK1,
OIIK2
18. | CnydaiiHble BeIMYMHBI M MX 3aKOHBI pacupeaeneHus. | 4 6 6 16 OIIK1,
OIIK2
19. | HekoTopble 3aKOHBI pacnpeneaeH s ciydaliHbIX 2 4 6 12 OIIK1,
BEJIMYMH. OIIK2
20. | CucreMsl ciy4aliHbIX BEJIUYUH. 2 6 10 |18 OIIK1,
OIIK2
21. | IlpenenbHbIe TEOPEMBI TECOPUH BEPOSTHOCTEH. 2 2 6 10 OIIK1,
OIIK2
22. | DIeMEHTHI MATEeMaTHYECKOW CTATUCTHKH. 2 4 4 10 OIIK1,
OIIK2
23. | O6paboTKa OMBITOB. 2 2 10 | 14 OIIK1,
OIIK2
5.2. Conep:kanue pa3esioB JMCUMIIMHBI (110 JEKIHUSIM)
Ne | HaumeHoBanue TpynoeMKkocThb Dopmupyemie
i Pa3ICIoB Conep:xaHue pasieioB (uac.) KOMITETCHIIH
(OK, IIK)
Cemectp 1
1. | Onpenenurenn | Marpunpl u geiictBus Hag HUMH. OnpeaenuTess nopsaka | 8 OIIK1, OIIK2
Y MaTpHIIBL. n, cBoiicTBa ompenenutenas. MuHop u anredpandeckoe
CucteMsl JornoigHeHne. Beraucnenune onpexpenuteneid.  OOparHas
JIMHEHHBIX MaTpHua. CucremMbl JMHEHHBIX  anreOpanyuecKux
YpaBHEHHH. YpaBHEHHI. Knaccudukarms CUCTEM. Teopema
Kponekepa-Kanennu. Pemienue ompeneneHHbIX CHCTEM.
Matpuunass ¢opmMa 3amHMCH W MAaTPUYHBIA  CIIOCOO
pelieHUss CHUCTeM JHHEWHBIX ypaBHeHuUH. Meron
Kpamepa, meron I'aycca. Pemenue HeonpeneneHHBIX
cucreM. IloHsAtme  OOmIETO ¥ YacTHOTO pEIICHHH.
OmHOPOIHBIE CUCTEMBI IMHEHHBIX YpaBHEHHH.
2. DIeMEHTHBI Jluneiinpie mpocTpaHcTBa. JIMHEWHO 3aBWcuMBIE © | 6 OIIK1, OIIK2
JMHENHOU JIMHENHO HE3aBUCHMbBIE CHCTEMBI BEKTOpOB. bazuc wu
anreOpsr: koopauHaTel. Panr warpunsl. Teopema o OGa3ucHoM
JIMHENHBIE MuHope. DyHKUMM B  JIMHEHHBIX I[POCTPAHCTBAX.
BEKTOPHbIE Jluneiinelii omepatop u ero Matpuna. JleficTBus Han
MPOCTPAHCTBA, JVHEHHBIMU OIEpaTOpaMH: CIOKEHHE, YMHOXECHHE Ha
JIMHEHHBIE ckaymsip,  komnosuimsa.  CoOCTBeHHBIE — yHclIa |
OTIepaTopsl, COOCTBEHHBIE BEKTOpBI JIMHEHHOrO Omeparopa, uX
KBaJIpaTHYHbIC HaxoXJeHne,  cBodcrtBa.  Ksagparmuneile  Qopmbl
(hopmsl, [MpuBenenne KBaJpaTUYHOH (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 TApaIeIbHOCTH U NIEPICHIUKYIISIPHOCTH.
[Tmockocte B mpocTpaHcTBe:  oOliee ypaBHEHUE H
yYpaBHEHHE B OTpe3Kax. YCIOBUS MapaUIebHOCTH H
MEepHEeHANKYISIPHOCTH TUTOCKOCTel. PaccrosiHie oT TOUKH
qo miockoctd. llpsmas B mpocTpaHcTBe:  obiee,
KaHOHMYECKOE M IapaMeTPUYecKoe  ypaBHEHHS.
PaccrosHme OT TOYKM 10 TPSMOI; MEXKIY
CKpEIIMBAIOIIMMUCS NPSAMBIMH. YTOJ MEXIY NPsAMOMl U

CornacoBaHa Ha noprtane N2 8295




IIJIOCKOCTBIO. HOHﬂpHaﬂ CHUCTECMa KOOpJAWHAT. YPaBHeHI/Ie
IMMOBEPXHOCTHU B MMPOCTPAHCTBE HI/IJ’H/IHHPI/I‘IGCKI/IG,
KOHUYECKHUE TIOBEPXHOCTHU, TIOBEPXHOCTHU  BpPALICHUA.
HOBGPXHOCTI/I BTOPOT'O nopsaka: KaHOHHUYCCKUC
YpaBHCHUA, HCCIICTOBAHUEC C ITIOMOIIBIO CEUCHUH.

Beenenue B
MareMaTuJec-
KUl aHaIu3.

ITonstue ynkiuu, crmocobwl 3amanus. OrpaHHUEHHOCTD,
MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, MEPHOANYHOCTD
GbyHKIMN. Komnosumust  pyHKIUA. CnoxHasg
obparHas ¢yHKIUH. YncIoBas MoCIeI0oBaTeIbHOCTE U €€
npezen. Ilpenen ¢GyHKIMM HENpepbIBHOTO apryMeHTa.
OnHocTOopoHHHE mpenensl. TeopemMbl O  Ipezenax.
Heonpenenennsle BolpakeHus. IlepBelii U BTOpOH
3aMCYaTCIIbHBIC Ipeaciibl u ux CJIICACTBHUA.
HenpepsiBHocTs  ynkimm.  Knaccudukanms — Todex
pa3psbiBa. Hcnonb3oBanue HENPEPBIBHOCTU  IIPU
BbIUMCIeHNN  mpenenoB.  CBoiicTBa  HENPEPHIBHBIX
¢ynkumid. beckoHeuHo Maible M OECKOHEYHO OOJIbIINe
¢yHKIMN 1 BX cBolicTBa. 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.  [lonarue uddepeHmupyemMoit  QyHKIHH.
Huddepennnan ¢ynkmun. CpoiictBa muddepeHnnana.
I'eomeTpuueckuit CMBICI muddepeHnmana.
WNuBapuantHOCTE  GopMbl  muddepeHnraga MmepBoro
nopsinka. OcHOBHblE TpaBWia JU(QepeHIIMPOBaHHS.
IIpousBoanas CJIOKHOH, obOpaTHoOM (yHKITHA.
[IpousBogHble BbICHIMX TMOPsAAKOB. JnddepeHmanst
BBICIIINX TIOPSIIKOB. dopmyna JleitbHuma.
Huddepennmposanue TapaMeTPUIECKH 3aaHHbBIX
¢ynkuuid. Teopembl O cpeaHeM 3HAYECHUH. IIpaBuio
Jlonurans. @opmyna Teiniopa. YciaoBus NOCTOSIHCTBA U
MOHOTOHHOCTH ()YHKIHH. DKCTpEeMyMbl (GYHKIMHU. 3asada
OTBICKAHMS HAWOOJBIIETO W HAWMEHBINETO 3HAYCHUH
¢byHKOIMU Ha OTpe3ke. Beimykiocts rpaduka (yHKIHW.
Touku mneperuba. AcumnrtoThl. [lonHoe wuccienoBaHue
(YHKINU ¥ TOCTpOEHHE TpaduKa.

OIIK1, OIIK2

Huddepennn-
alnbHOE
HCYHCIICHUE
GbyHKIIH
MHOTHX
TIepeMEHHBIX

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

OIIK1, OIIK2

Kommnekcunie
qycia

KommutekcHple 9ncna U ux n300pakeHHe Ha IUIOCKOCTH.
AnreOpandeckasi, TPUTOHOMETpUYECKas W MOKa3aTeIbHas
(GhopMBI 3amHCH KOMILICKCHOTO uHcia. Omepanuu Haj
KoMIUleKcHbIMU unciaamu. Popmyna Myaspa. Teopema
Besy. OcHoBHast Teopema ajreOpsl.

OIIK1, OIIK2

HurerpansHoe
HCUHUCIICHNE
(GYHKIMU OJHOU
NIEPEMEHHOM.
Heonpenenenn
bl HHTETpAJL.

[epBooGpazHasi. Heonpenenennslii HHTETpal.
IIpocreiimme  cBoiictBa. IlpaBuna HHTErpUpOBaHUSL.
Tabmuua naTerpanoB. MeTo 1 MHTErpUPOBAHMS IO YaCTSIM.
3ameHa mepeMeHHOH. MHTerpmpoBaHHE MPOCTEHIITNX
npoGeii.  MHTerpupoBaHHWE palMOHANBHBIX (QYHKIWH,
UHTErpupoBaHue (HYHKINH, PallMOHAIBHBIX OTHOCHUTEIBHO
TPUTOHOMETPUIECKHUX (GYHKIHH. WnterpupoBanue
HEKOTOPBIX HMPPALMOHAIBHOCTEM.

OIIK1, OIIK2

A
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2 ceMeCTp

8.

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

3amauu, TNPHUBOAIIKME K TOHATHIO  OIPEIeICHHOIO
uHTerpana. OnpelneneHHbll HHTErpan, €ro CBOWCTBA.
Kiacc mHTerpupyembix ¢yHkuuid. Teopema o cpemaHeMm.
TeopeMa 0 NpPOU3ZBOAHONW OT HHTErpajia IO BEPXHEMY
npenaeny. ®dopmyna Hrrotona-JleiiOauma.
WNurerpupoBanue mo 4YacTsiM W 3aMEHa IEPEMEHHOM B
ompeneneHHOM HHTerpaie. [IpuOnmkeHHbIe BBIYMCICHUS
ompeaereHHoro uHTerpana. GopmyIsl MPsIMOYTOJIHHHUKOB,
Tparmeruii u mapabon. [IpunoxeHuss ompeneIeHHOTo
MHTErpaja K BBIYMCICHHUSM IUIOIaAeil miockux ¢Guryp B
JIEKapTOBBIX W MOJSIPHBIX KOOPAWHATaX, 0OBEMOB TEl U
JUIMH  KpUBBIX.  HecoOCTBEHHBIE  HMHTErpajlibl  C
O6eckoHeuHBIMU TpenenamMu. HecoOCTBEHHbIE HWHTETPAJbI
OT HEOrpaHMYCHHBIX (QYHKIMH. Teopembl CpaBHEHHS.
AOconoTHasT W yCJlOBHas  CXOAMMOCTb. [Ipu3Haku
CXOJIMMOCTH.

OIIK1, OIIK2

HurerpansHoe
HCYHCIIEHUE
GyHKINH
MHOTHX
MIEPEMEHHBIX

IlonsTre kpaTHOrO MHTerpana. 3afadyd, NPUBOJAIIUE K
MOHSTUIO JABOMHOrO MHTerpaia. J[BoHHON MHTerpai, ero
CBOWCTBA, BBIYMCICHHE B JECKAPTOBBIX KOOPIMHATAX.
3aMeHa MEepeMEeHHBIX 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 TpOWHOM uHTerpaine. [IpunoskeHus.
KpuBonuneiinsie wHTErpasisl o JuHe Ayru. CBOWCTBA,
BBIUUCIIEHUE, MpUMeHeHue. KpuBosMHElHHble HHTErpasbl
110 KooOpAuHAaTaM. CBOﬁCTBa, BBIYUCJICHUE, TPUMCHCHUEC.
INoBepxHOCTHBIE HHTErpagbl MO IUIOMIATU MOBEPXHOCTH,
UX CBOWCTBA, BbIUHCIIEHHE, NpuMeHeHue. OpHeHTanus
MTOBEPXHOCTH. IToBepxHOCTHBIC MHTETPaJIbI 1o
KOOpAMHATaM, UX CBONCTBA U BBIUUCIICHUE.

®opmyner ['puna, Crokca u Octporpanckoro. Ux 3amuch
B TEpMUHAX TEOPUU TMONA. YCIOBHUS HE3aBUCHUMOCTU
KPUBOJIMHEHHOTO WHTETpaja OT MyTH HHTETPUPOBAHUSL.
HaxoxneHne GyHKITUH 110 €€ IOTHOMY TuddepeHIHany.
Ilonstne noss. Bekropuble nuHum. IloToKk BEKTOpPHOIrO
MoJsl  4epe3  IMOBEPXHOCTh M €r0  BBIYUCIICHHE.
JluBepreHIus: BEKTOPHOTO TOJIS U ee (PU3MUYECKUIT CMBICIT.
Pabora BekTopHOTO mMONSA BAONH KpHmBOH. LlMpkymamus.
Porop BexktopHoro mons. IloreHnuanpHbBle OIS
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 YpaBHEHNs, bepHym, B TOTHBIX
middepennnanax.  YpaBHEHHsS  BBICHIMX  ITIOPSAKOB,
JIOIYCKAIOLME TOHWKEHUE Mopsiaka. Teopus JIMHEHHBIX
muddepeHnnanbHbIX ypaBHeHUH mopsinka N, Cucremsl
JTUHEHHBIX UG depeHInaIbHbIX YPaBHEHUH.

OIIK1, OIIK2

11.

DIIEMEHTEI
TEOPUH
GbyHKIHH
KOMILJICKCHOM
TIEpEMEHHOU

OyHKOUSA KOMIIEKCHOTO HMEPEMEHHOr0. DJIEeMEHTapHbIE
(yHKIIMM KOMIUIEKCHOTO TepeMenHoro. [IpounsBonHas
(DYHKIMHM ~ KOMIUIEKCHOTO  IIEPEMEHHOro.  YCIOBHUSA
Hanambepa - Oitnepa. [JuddepeHunpyeMocTs OCHOBHBIX
AJIEMEHTAPHBIX  (YHKIHH. Wnterpan ot QyHKunU
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, Kon,
uHTerpanbHblid. OLIeHKa ocTaTKa psijia. 3HAKONEpPEMEHHbIE

12

OIIK1, OIIK2
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psansl.  AOCONIOTHasT W YCIOBHas  CXOIUMOCTb.
3Hakouepenyomuecss  paapl, npuszHak  JleliOHuna.

CsolicTBa a0COTIOTHO CXOISIIIAXCS PSIOB.
OYHKIIMOHANBHBIE — PSJIBL. O0nacte  CXOJMMOCTH.
PaBHomepnass cxogumocth. Ilpusnak Beiiepurpacca.
CaoticTBa paBHOMEpPHO CXOJIATITIXCS PSIOB:
HETPEPHIBHOCTh CYMMBI psana, MOYJIEHHOE

middepeHnnpoBaHNe U HHTETPUPOBAHNE.

Creniennble psaapl. Teopema AGens. MutepBan u paauyc
cxoguMocTi. CBOWCTBA CTEMEHHBIX PANOB: PaBHOMEpHas
CXOJUMOCTb,  HENPEPBIBHOCTh  CYMMBI,  HOWIECHHOE
mddepeHnupoBaHue M HMHTErpuUpoBaHue. PasnoxeHue
(yHkuuit B crenienHsie psiasl. P Tetinopa. JlocraTounsie
ycioBusl pasnoxumoctd. Psag Maknopena. IIpuMenenue
creneHHblX psaoB. Pan Teinopa. Hynu ananutuyeckoit
¢ynkmmu.  Pag Jlopana.  OcoOble  TOYkM, WX
knaccudukarmusa. Psn Jlopana B OKpecTHOCTH 0c000i
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. JlocTaTo4yHbIe YCIOBHS Pa3oKUMOCTH (QYHKIMH
Dypbe u B pan Oyprwe. [lepuoanueckoe npookenue. Paznoxenue
HHTErpal B pian Oypee GyHKUMM, 33JaHHOW Ha MPOU3BOJIHLHOM
Dypse npoMexxyTke. PasnokeHne IO KOCHHycaM M CHHYcCaM.
Kommnekchast popma psga @ypwe. Paznoxxenue B psin 1o
000l oproroHaibpHOW cucteMe (yHkumid. WHTerpan
Oypre. [locTaTo4yHbIe YCIOBHS MPEACTABUMOCTH (DYHKIMH
unrerpaiom  @ypwe. Paznuunble  ¢GopMbl  3amnucH
unterpana @Dypre. IIpeobpazoBanne Pypre. OcHOBHBIE
cBolicTBa npeoOpazoBanusi Pypse.
14. | Onepaunonnoe | OcHoBHBIe IOHATHS CBOMCTBA mpeoOpa3oBanus Jlamaca. OIIK1, OIIK2
UCUHUCIICHHUE TeopeMbl yMHOKEHUS. TeopeMBl pa3IoKEHHUsL.
[IpuMeHeHHe OTepaliOHHOTO UCYUCIIEHHUS K PEIICHHIO
i depeHnnaTbHBIX YPAaBHEHUI U CHCTEM.
3 cemecTp
15. | Cnyuaiinbie DnemMeHTHl KOMOMHaTOpUKH. [ToHATHE CilydaitHOTO OIIK1, OIIK2
COOBITHSL. coOprtus.  Kimaccudurkanus cooprtuit. JlelicTBust Ha
BeposaTHOCTB. coObITHsIMH. [loHsTHE BEpOSTHOCTH COOBITHS.
CratucTuieckoe, KJIacCHIeCKoe, TeOMETPHIECKOE U
AKCHOMAaTHYECKOE OTIPEJICIIEHIE BEPOSATHOCTH.
16. | OcHoBHbIC YciioBHBIE BEpPOSITHOCTH. 3aBUCHMBIE F HE3aBUCHMBIC OIIK1, OIIK2
TEOpEMBI coObITHs. Teopema cioxxenus BepositHocTeld. Teopema
TEOpUHU YMHOXEHUS BeposATHOCTEH. DPopMyIia MoJTHON
BeposiTHOCTEN. | BepositHocTH. PopMmyna balieca
17. | IloBTOpeHwme Cxema ucnsitanuil bepuymiu. ®opmyna bepaymnn. OIIK1, OIIK2
OIIBITOB. HaugeposiTHeliee 4nciio MOsBICHUS 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 pacupesnesieHns: OaHOMEPHON
pacripeiesieHust | cllydallHOW BEIMYMHBI U €€ cBolcTBa. DyHKIUA
pacrpeneneHus AUCKPETHOW CIydalHOW BEJIMYMHBI U €€
rpaduk. [1noTHOCTE pacnpeneneHust 0 JHOMEPHON
CIIy4aliHOM BEJIMYMHBI U €€ cBoiicTBa. YncaoBble
XapaKTEepUCTUKH CIy4ailHbIX BeNUYMH. MaTeMaTHueckoe
0’KMJIaHUE IUCKPETHOW CIIy4allHOM BEJIMYMHBI U €TO
cMbIc. MaremMaTiieckoe 0KUIaHie HepepBhIBHOM
ciay4yallHOM BelMuuHbl. MoJ1a, MeiuaHa, KBaHTHIIb
R
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cly4aiiHOM Benu4uHbl. Jlucnepcust ciiydaiiHOM BETMUMHBI.
MoMeHTs! citydaiiHONW BeuuuHbl. OYHKIUS OHOTO
CIIy4aliHOIrO aprymMeHTa. MareMaTnuueckoe 0xKuiaHue
(hyHKIIMH OJTHOTO CITy4alfHOT'O apryMEHTOB.
XapakTepucTH4eCKast U KyMYJISHTHAas (QyHKIHH.
[Mpumeps! xapakTepucTHdecKnX GyHKINiH. Blanvaas
OJ/IHO3HAYHOCTh COOTBETCTBUS MEXKIY paclpeeIeHUIMU U
xapakrepuctTudeckuMu GyHKIusMu. Gopmyna oOparieHns
(s dyHKIME pacripeaeeHust u Ui INI0THOCTeH, 6e3
JTOKa3aTeIbCTBA). XapaKTepUCTHUECKas (PYHKINS CyMMBI
HE3aBUCHUMBIX ClydaiHbIX BenuunH. CBoicTBa
XapaKTePUCTUICCKUX (PYHKITHI.

19.

HexoTopsie
3aKOHBI
pacupeneieHus
CIy4JalHbIX
BEIMYUH.

BbunommansHOE paciipeiefieHHe U eTo YHCIIOBbIC
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
3aJaHHBIM WHTEPBAJ AJIs1 HOPMAIGHOW BEJTMYHMHBL
[TpaBuiio Tpé€x curm. Jluneitnoe npeodpa3oBanne
HOPMaJIbHOM Cily4aiiHOM BenuuuHbl. KoMno3uuus
HOPMAaJIbHBIX 3aKOHOB paclpeeeHHUsL.

OIIK1, OIIK2

20.

CuctemMst
CIIy4alHbIX
BEJINYNH

MHoromepHsle ciydaiiHble Benu4uuHsl. [loHsaTHEe
JIBYMEPHOM IUCKPETHOW CIy4allHOM BEJIMYMHBI U €€
Matpuiia pacnpezeneHusi. CBoiicTBa MaTpHUIlbl
pacnipenenenust. QyHKIUS pacTpeieleHus] MHOTOMEPHOH
ClIydailHO! BeNW4MHEI U €€ cBoKcTBa. [110THOCTD
pacIpeesIeHUs] CUCTEMBI CIIy4alHbIX BEJIMYUH U €€
CBOWCTBA. 3aKOHBI pacIpeAeICHHs OTACTbHBIX BEINUHH,
BXO/ISIIIIUX B CUCTEMY. Y CJIOBHBIE IIIOTHOCTU
pacnpenenenus. HezaBucrumble U 3aBUCUMBbIE CITydalHbIE
BeNMM4nHBL. Teopema o GyHKINH pacipeesieHHs] CHCTEMBI
HE3aBUCUMBIX CIIy4YaWHBIX BEJIMYHH. Y CJIOBHBIE 3aKOHBI
pacrpenenenus. TeopeMa o INIOTHOCTH paclpeAeIeHUs
CHCTEMbI HC3aBUCHUMBIX CHy‘I&ﬁHBIX BCJIMYMH. q)yHKHI/Iﬂ
HECKOJIbKUX CIy4allHbIX apryMeHTOB. MaTeMaTH4ecKkoe
oxuaHre GpyHKIUKM HECKOJIBKUX CIIydaiiHbIX apryMEHTOB.
XapaKTEpUCTUKH CBSI3U ABYX CIyYalHBIX BEJIUYUH.
Koapwuarnust n koaddunment koppessinun. Heooxoanmoe
YCIIOBHE HE3aBUCHMOCTH CITy4alHbIX BenudnH. CBoMcTBa
ko3 ¢punnenta xoppensiimu. [lonsitue perpeccu.

OIIK1, OIIK2

21.

[Ipenensuble
TEOPEMBI
TeOpUun
BEPOATHOCTEH.

CX0IMMOCTH Ha MHOKECTBE CITy4allHbIX BEJIMUMH.
CX0IMMOCTH 10 BEPOATHOCTH.

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

OIIK1, OIIK2

22.

JJIeMEHTBI
MaTeMaTHyec-
KOH
CTAaTUCTHUKU.

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

OIIK1, OIIK2

23.

Oo6paboTtka

OIIBITOB.

Bribopounsie mapameTpsl pacupenenenus. [lonstue
OLIGHKH YHCIIOBOTO Mapamerpa. TpeboBaHus K OL[CHKE.
OreHKa MaTEMaTHIECKOTO OXKUIAHUS U IICIICPCHH.
[MonsiTe 0 noBepuTENnbHOM MHTEpBaNe. PacnipeneneHue
CrprozieHTa. (-KBagpar pacupenenenue. [lonstue o
CTAaTHCTHUYECKOH mpoBepke rumnore3. Kpurepuu cormacusi.

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

Ne HaumenoBanue Ne Ne pazzenoB maHHOM QUCIUTUTAHBI U3 TaOIM. 5. 1, IS KOTOPBIX HEOOXOAUMO
n/m 00ecTIeYnBacMbIX U3ydeHHe o0ecneynBaromux (MPEABIIYIINX) H 00eCICYNBACMBIX
(Tmocnenyrommux) (Tocnenyomux) JUCIUTUINH
JUCIUTLIMH 1[2[3[4[5[6]7[8[9]10 1] 12181151118 [1[20 2|22 23
1 4 6|7 9 1
1. | ®usuka e I S o o I S N I I I e 2 + |+ + |+ + |+
2. | Meroasl e S O S
MaTeMaTHYECKON
¢bu3nkn
3. | Onrtnueckas ¢pusznka R A R N A I
4. | DnekTpoTexHUKa U o I N N 0 L T 5 N T S B 0 A I I S B
JJIEKTPOHUKA
5. | Yuebno- e o I B o O I I I I O T SO O 3 B S
HCCIeIOBATENbCKAS
pabota
6. | Hayuno- e S I B o I I I I I O o N O 3 B S =
HCCIeIOBATENbCKAS
pabota
7. | KBaHToBas MexaHUKa |||+ | ]+ e T e S T o S 2 B
8. | LUudposas obpaborka | + |+ |+ + T S N S N O I S S
CHUI'HAJIOB
9. | ®usnueckue OCHOBBI S I R A N B T A I T B N 0 A I I S B
KBAaHTOBOU U
OINTUYECKOU
AIEKTPOHUKH
10. | ®wusuka HOTOHHBIX S S S B T +| +
KPHUCTAJIIOB
11. | Onruueckue MeToabl | + | +| + | +| +| +| +| + o S S o B S o A A e N A B
00paboTKH
nHbOopMaIHH
12. | AkycroonTuueckue | ]| ]+ S U T I 2 S T NS B I S S
METOIBI 00pabOTKH
nHbOopMaIHH
13. | HenuaeliHas onTHKa S o I S T S O I A O O N B O B S
14. | YpaBHeHus | ]| ]+ S T I S I O S O S I S
onToU3NKK
15. | Pacnpocrpanenue S R B R B T A A O S A S A+ + | ]+ | ]+ ]+
Ja3epHBIX ITYYKOB
16. | ®usuka +l |+ +] +]+ + + |+ + |+ |+ + |+ ||+ |+ + |+
KOHJ/ICHCHPOBAHHOTO
COCTOSTHUS

5.4. CoorBeTCcTBHE KOMIIETEHUIMH, (D)OPMHUPYEMbIX PU U3yYEeHUH JUCUMILUIUHBI, U BUJ0B 3aHATHI

Ilepeuens Buapl 3ansatuii DopMbI KOHTPOIS
KOMIICTEHIIMH J JIab IIp. KP/KII CPC
OIIK1 + + +  (OTBeT Ha MPaKTUIECKOM 3aHATHHU. [I[poBepKa KOHCTIEKTa.
Kommoxsuym. KonTposbpHas paboTta. Dk3ameH.
OIIK2 + + +  OTBeT Ha NpaKTUUECKOM 3aHATHH. [IpoBepka KOHCIEKTA.
Komnoksuym. KonrtposbHas pabota. DK3aMeH.

JI — nexuus, [Ip — npakTHyeckue U ceMUHapckue 3ausaTus, Jlab — mabopatopusie padotsl, KP/KII —

KypcoBas paborta/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
@opwmsl | Jlexuu Mpaxruucciue TpeHunr CPC
MeTtoabt u (Jac) [ cemnapcxue Mactep-knacc (4ac) | (4ac) Beero
3aHsaTHs (Jac)

[pe3eHTanuu ¢ UCIOJIB30BAaHUEM  Pa3IaTOYHBIX
MaTepualioB, CIaiJ0B, MYJIbTHMEANHHOM 112 68 180
IIPe3eHTALIH
Pa6ora B koMaH1e 12 12
Pemenue cutyallnoHHBIX 3a7a4 12 12
CocraBiieHHE HHTEIUIEKT-KapT 30 30
HccnenoBaTenbCKuii METO 12 12
BrIcTyneHne B poJid 00y4aromero 12 12

WTOro MHTEPAKTUBHBIX 3aHATHM 112 146 258

7. JIabopaToOpHBbIH NPAKTUKYM HE IPETYCMOTPEHO

8. IpakTHYeckue 3aHATHS (CEMUHAPHI)

Ne

n/n

Ne paznena
JUCHIUIUINHBI U3
Tabm. 5.1

TemaTnka npakTHIECKUX 3aHATHH (CEMHHApPOB)

Tpyno-
€MKOCTh
(uac.)

Komnerennnu OK,
IIK

Ceme

crp 1

1.

1.

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

Pewrenue Heonpenen€HHbIX CUCTEM JIMHEHHBIX YPABHEHUI.
Pemenne o JTHOPOAHBIX CHCTEM.

10

OIIK1, OIIK2

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

[onstue 6aznuca. @opMyIsl Iepexoaa OT OJHOTO Oasnca K
apyromy. OpToroHajqbHbIE 1 OPTOHOPMHPOBAHHEIE 0A3UCHI.
Hopwma BexTopa. I[Ipouenypa opToroHanu3anuu.

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

Jluneitneiii onepatop. [JdeiicTBus Hax TMHEHHBIMU
oneparopamu. COOCTBEHHBIC YHCIIA K COOCTBEHHBIC BEKTOPBI
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 nocnenoBarensHocTu. I[lpexen ¢pyaxunu. Packpsitie
HeolpeieNIieHHOCTe!H. 3ameuaTenbHble peenbl. CpaBHEHUE
6eckoHeuHO ManbiX. [ aBHast 9acts. HermpepsIBHOCTB
¢ynkimn. Knaccudukanust Touek paspoiBa.

14

OIIK1, OIIK2

ITpoussonnas. Texuuka TU(PEPeHIIIPOBAHUS.
[IpownsBoaHas crnoxHOH QyHKIHH. MeTon
norapupmuyeckoro udhepeHIupoBaHusl.
HuddepennnpoBanue GyHKINH, 3aJaHHBIX HESBHO,
napamerpudecky. IIpousBoaubie u qudhepeHnnams
BBICIINX TIOPsiAKOB. Dopmyrna Jleitoauma. dopmyna
Teiinopa. [Ipasuno Jlonurans.

OIIK1, OIIK2

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

OIIK1, OIIK2

Anrebpanyeckasi, TPUTOHOMETPUYECKAs U TIOKa3aTelbHas
(opmer 3amucu. Onepanuu HaJi KOMIUIGKCHBIMH 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
uppauuoHanbHocteil. Teopema UeObimesa. MHTerpupoBanue
(yHKIMH, pallnOHATBHBIX OTHOCHTEIHHO
TPUTOHOMETPUYECKUX (PYHKIUH.

10

OIIK1, OIIK2

Cemectp 2

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

OIIK1, OIIK2

10.

IBoiinoit  wmHTerpan. Ompenenenue. Breruncnenue B
JEKapTOBBIX  KOOpIHMHATAaX. H3meHnenne  mopsaxa
HHTETPUPOBAHUS. Ilepexon B HOJISIPHYIO  CHUCTEMY
KoopauHaT. M3MeHeHue nopsaka UHTerpupoBanus. TpoitHOH
uHTerpan. OmpeneneHue. BrluncieHne B A€KapTOBBIX
KoopauHaTax. Ilepexon B HMIMHAPUYECKYIO U CHEPUUECKYIO
cucreMy KkoopauHar. IlpunoskeHue KpaTHBIX MHTETpajioB K
PELICHUI0  TeOMEeTpUYeCKHX M (uU3Mueckux  3ajad.
Beruncrnenue kprBOJIMHEIHOTO MHTErpaa Mo JJIMHE TyTH, [0
koopauHaTaM. @opmyna I'puna. IIpuMeHeHHEe K pelIeHHIO
TEOMETPUYECKNX M (U3MUECKUX 3agad. I[loBepXHOCTHBIE
HUHTErpajbl MEepPBOIO M BTOPOrO THUIOB, UX BBIYMCIICHUE.
[Ipumenenne. @opmynsr Crokca u  OcTporpaiackoro.
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 NIEPBOTO NOpAAKA. YPaBHEHUS C
Ppa3iensomUMuCs ITepeMeHHBIMI. OTHOPOIHBIC yPaBHEHHUS.
JIuneitHbie ypaBHeHusa. Meron Bapuauuu. Meron beprysu.
VYpaBHenue bepuymnu. YpaBHEeHUE B IOIHBIX
mddepennmanax. YpaBHEHUs BBICHIMX HOPSIKOB,
JIOMYCKAIOLIUE IOHWKEHUE Nopsika. JInHelHas
3aBucuMocTh QyHkimid. JIuneitnsie auddepennpuanbabe
ypaBHeHHs. OTHOPOIHBIE TUHEHHBIC YPaBHEHUS C
MIOCTOSTHHBIMU Ko durmenTamu. JInHeliHbIe HEOTHOPOAHBIE
ypaBHeHHsa. Metoj Bapuanuu. HaxoxxieHre 4acTHOTO
pelleHus IMHEHHOTO YPaBHEHUS C MTOCTOSIHHBIMHU

Ko huMeHTaMK U ClieHHaIBHOM MTpaBoi 4acThio. 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.  Bbrunmcnenue
norapudma KOMIIJIEKCHOTO qycia. Bo3ssenenue
KOMIIEKCHOTO ~ 4YuClla B KOMIUIEKCHYIO  CTEICHb.
I'mnepbonmaeckue ¢byHKIHN. I'eomerpuueckne
HHTEpIpETallud YCJIOBHM Ha KOMIUIEKCHON IUIOCKOCTH.
ITpousBoxaHas (YHKIIMM  KOMIUIEKCHOTO — TIEPEMEHHOTO.
VYcenoBuss  Komn-Pumana.  Ananutuueckas — QyHKIMSAL
l'eomerpuueckuil cmbici npou3BoAHOM. BoccranosieHue
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 TpuroHoMeTpudeckoro pana dypoe.
Wnrerpan @ypoe. [Ipeodpazosanue Dypbe
15. 14. IIpeob6pazopanue Jlamnaca. [TpuMeHeHNE ONIEPAITHOHHOTO 6 OIIK1, OIIK2
MeETOoJa.
Cemectp 3
16. 15 OnemenTs kKoMOMHaTopukHu. Kilaccndeckoe onpeneneHne
BEpPOSITHOCTHU. Pa3inuHble onpeienenre BEpOSITHOCTH. OIIK1, OIIK2
17. 15, 16 HeiictBus Han coObITHaMu. CIOKEHUE M YMHOKCHHE OIIK1, OIIK2
BEPOSITHOCTEH. 3aBUCUMBIC U HE3aBUCUMBIE COOBITHS.
OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH.
18. 16 dopmyina nonHol BepositHoctu. Dopmyna baiieca. OIIK1, OIIK2
19. 17 TlocnenoBaTeIbHOCTh HE3aBUCHUMBIX OIIBITOB. OIIK1, OIIK2
20. 15-17 KonrponbsHas paboTa no teme «JleficTBUS Hag COOBITHUSIMH. OIIK1, OIIK2
OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEN
21. 18 Psn pacnipenenenusi, QyHKIHUS paciipeiefieH s U INIOTHOCTD OIIK1, OIIK2
pacupelieeHrs OAHOMEPHOM CIIydalHOM BEJIMYHMHBI.
22. 18 UncnoBele XapaKTePUCTUKHU CITyJalHBIX BETUIHH: OIIK1, OIIK2
MaTeMaTH4ecKoe 0KUAaHHe, TUCIIEPCHs U
CpeIHEKBaPaTUIECKOE OTKIOHEHUE, MOMCEHTBI,
KOX(pPHUIHEHT acHMMETpHH, KOY((OHUITIEHT CKOIICHHOCTH.
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 Xapaxrepuctndeckas Gpyakuus. KymynsarHast QyHKIus. 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 treme «MHOTOMEpHBIE CTydaliHbIe 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 noJauroH. OMnupuyeckas GpyHKIus 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 13 (uac.) OK, IIK JIOM.3a/TaHHE, H T.T)
Tabm. 5.1
Cemectp 1
1. 1 W3ydeHne TeopeTHYECKOr0 MaTepuaa, 16 OIIK1, Omnpoc Ha IPaKTHIECKIX
MOATOTOBKA K MPAKTUYCCKUM 3aHATHUSM. OIIK2 3aHaTusX. KoHTponbHas
Pewrenue 3agay, NoAroTOBKa K KOHTPOJIBHOM paboTa. KomnokBuym.
pabote. Tembr: MaTpuipl u ASHCTBUS HAX
Humu. Onpenenutensd nopsaka N. O6parHas
Marpuia. Pemenne MaTpuYHbIX ypaBHEHHH.
CucTeMbl THHEHHBIX adredpanyecKux
YpaBHEHHH.
2. 2 CamocrositenbHoe u3ydenue tem: JInneitnoie 18 OIIK1, Omnpoc Ha
MpOCTpaHCTBa. ApUMeTHIeCKne OIIK2 NIPAaKTUYECKUX 3aHATUAX.
IpocTpaHcTBa. EBKIIMIOBEI JINHENHBIE KonrpoubHas padora.
pocTpaHcTBa. Anredpa reOMeTpUIECKIX Konnoksuym.
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BeKTOpOB. CKaISIpHOE, BEKTOPHOE, CMEIIAHHOE
npousBeAeHust. Tensopsl. [eiicTBust Hax
TeH30pamu. V3yueHne TeopeTHIecKkoro
MaTepraa, MoAroTOBKA K MPAKTHIECKIM
3aHATUAM. Tembl: Panr matpuiel. @opmyist
nepexoia OT OJHOTO 0a3uca 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.
Pemenne 3ama4, HoAroToBKa K KOHTPOJIBHON
pabote. Temsr: [Ipsmast TMHUS HA TUTOCKOCTH.
ITnockocts. [Ipsimast B mpocTpaHCTBeE.
IlonsipHas cucrema koopauHat. [loBepXHOCTH.

16

OIIK1,
OIIK2

Onpoc Ha MPaKTHYECKUX
3aHATHAX. KoHTposIbHAS
pabora. Kommoksuym.

CamocrosiTensHOe n3ydeHne TeM: MHOXKecTBa.
Omnepan  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 PCIICHUA
3agad 00  MHTEPNOSIIMU  3aBHCHMOCTEH.
Nzyuenue TEOPETHYECKOTO Marepuana,
IIOArOTOBKA K MPAKTUYCCKUM 3aHATHUAM.
Pemenne 3amad, MOATOTOBKAa K KOHTPOJILHOM
pabote. Temsr: IlocrmemoBaTeabHOCT U €€
npepen. Ilpenen ¢ynknun. HenpepsiBHOCTD
¢ynkumu. Kiaccudukanms ToYek paspeiBa.
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'eomeTrpuueckuili M MEXaHHYECKUH CMBICI
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
BelcliuX  nopsakoB.  @Popmyna  Teitnopa.
HuddepeHumpoBanne mapaMeTpUYECKUX U
HesIBHO  3amaHHbIX  QyHkumit.  [IpaBuio
Jlonurans.

12

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATHAX. KOHTpOIbHAS
pabora.

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

10

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATUAX. KOHTpONBHAs
pabora.

14

CornacoBaHa Ha noprtane N2 8295




MpaKkTUYECKUM 3aHATHAM. PemieHue 3amad,
MOJTrOTOBKA K KOHTPOJIbHOHM pabore. Temsl:
YacTtHbie TIPOU3BOJIHBIE. Tlonubrit
muddepeHnna. [IpouzBoaHbIC 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. H3Bineuenue
KOPHSI.

OIIK1,
OIIK2

Omnpoc Ha MPaKTHYECKIX
3ansaTHsAX. KoHTpOsIbHAS
pabora.

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

18

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 3HaueHUs. YuCIeHHbIE
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: OnpeneneHHbIN
nnterpan. @opmyna Herotona-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:
JIBOMHOW MHTErpan B AEKapTOBBIX U MOJSPHBIX
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 HHTErpabI 0 MIOLIAAN
MOBEPXHOCTHU. [I0BEpXHOCTHBIE HHTETPAIIBI 110
koopanHaTaM. II0TOK BEKTOPHOTO MO Yepes
nosepxHocTh. @opmynsl I'puna, CTokca u

16

OIIK1,
OIIK2

Omnpoc Ha IPaKTHIECKIX
3aHsATHsAX. KOHTpOsIbHAS
paborTa.
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OcTporpajackoro.

12.

10.

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

Jlokasatk, 4TO MHOKECTBO BCEX PELICHUN
JMHEHHOTO 0JHOPOIHOTO MU dhepeHInaITLHOTO
ypaBHEeHHs 00pa3yeT n-MepHOe JIMHEHHOe
MIPOCTPAHCTBO. JINHEHHO 3aBUCUMBIE U JINHEHHO
He3aBHCUMBIe cucTeMbl QyHKIMA. [IprMeps.
Omnpenenmrens BpoHckoro.

Teopema o0 MMHEWHOH 3aBUCUMOCTH (DYHKIIHH.
Teopema 00 yCIOBUIX THHEHHON
HE3aBHCUMOCTH PEIICHUI JIMHEHHOTO
oaHOPOIHOTO AU HepeHIINaTBLHOTO YPABHEHHUS.
UucnenHnsle MeToAbI pemmenys 3agadd Konm
JUIs1 OOBIKHOBEHHOTO T depeHIIHanbHOro
ypaBHEHUs. M3ydeHHe TeOpeTHIECKOro
Marepuaa, IoroToBKa K MPaKTHIECKUM
3aHgaTusaM. Pemenue 3aga4d u3
WHIUBHUIyaJIbHOTO 3aaHusl. TeMBbl:
JuddepeHumanbHbie ypaBHEHHS IEPBOTO
MOpsiIKa. Y PaBHEHHS BBICIINX ITOPSIKOB,
JIOITyCKAIOIIe MOHWKEHHE TTOPSIKA.
JIuneiinsie auddepeHaabHpIe YpaBHEHHS
nopsaka N. CUCTEMbI IMHEHHBIX
JuddepeHInaTbHBIX YPaBHEHUH.

16

OIIK1,
OIIK2

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

13.

11.

CamocTosiTensHoe n3ydeHUe TEM:
[TocnenoBaresbHOCTh  KOMIUIEKCHBIX — YHCEI.
Jluneitnpie oTOOpaXkeHus. YpaBHeHHe oOpasza
KPHBOIA. CamocrosiTensHOE n3ydeHue
TEOPETUUECKOr0 MaTepuayia, MOATOTOBKA K
MPAaKTHYECKUM  3aHATHSIM. PemieHue 3azad,
MOJI'OTOBKA K KOHTPOJIbHOW padote. Tema:
OCHOBHEIE JIIeMEHTaPHBIE (hyHKIIIH
KOMIIJIEKCHOTO TIEPEMEHHOTO.
Huddepenunpyemoie GyHKIINH.
Anamutnaeckue  ¢yHKuma.  WHTErpanm ot
(YHKIIMH KOMIUIEKCHOTO TIEPEMEHHOT0.

16

OIIK1,
OIIK2

Onpoc Ha IPaKTHIECKUX
3aHATUAX. KOHTpONbHAs
pabora.

14.

12.

CamocTosTeIbHOE U3YICHHUE TEM:
OyHKIIMOHANBHBIC PSIBL. PaBHOMEpHAs
CXOAUMOCTD (DYHKIIHOHATBHBIX PAIOB.
CBoMiCTBa paBHOMEPHO CXOJISIIHXCS
(GYHKIIMOHATBHBIX PAI0B. 3yucHue
TEOPETHYECKOTO MaTepraia, HOAroOTOBKa K
MIPaKTUYECKUM 3aHATUSAM. Pemienue 3anauy,
MOATOTOBKA K KOHTPOJLHOU paboTe. TeMbr:
Uucnossie psaabl. DyHKMOHANBHBIE psiabl. Psin
Telinopa. Pan Jlopana. Ilpumenenue
CTETIEHHBIX psIoB. Hynmn aHanuTHaeckoi
¢ynxumu. OcoOble TOYKH, UX KiacCH(pUKaIys.
Brrunciienue BeraeroB. I[IppuMeHeHNE BEIYETOB K
BBIYMCIICHUIO HHTETPAJIOB.

16

OIIK1,
OIIK2

Onpoc Ha TPaKTHIECKUX
3aHATHAX. KOHTpOoJbHAs
pabora.

15.

13.

CaMocTosTenbHOE N3yueHue TeM: PazioxeHue
B PSJI IO OPTOTOHAIBHBIM (QYHKIHAM. Psiz
®ypoe. [IoHsATHE O CXOAUMOCTH B CPETHEM U
CpEeTHEKBAIPATHIHOM. DKCTpEMAIIFHOE
CBOMCTBO OTpE3KOB psinia Dypbe.
CaMoCTOSTeNT HOE U3YUEHUE TEOPETHIECKOTO
Marepuaia, HOAroTOBKa K IPaKTUYECKUM
3aHaTHAM. Pemenne 3amad. Temsl: Pa3nokenue
B psan Oypbe o KocHHYcaM U CUHYCaM.
KommuiekcHas gpopma psima @ypre. UnTerpan
Oypse. [IpeobpazoBanne Dypre.

16

OIIK1,
OIIK2

Ompoc Ha
MPaKTHYECKUX 3aHSITHUSIX.

1A
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16. 14. CamocrosiTensHOE H3ydeHne TeM: MHrerpan 16 OIIK1, Onpoc Ha MPaKTUYECKUX
Mroamens. CeneHue 3agaunl K 3a1ade ¢ OIIK2 3aHATusAX. KoHTponbHas
HYJIEBBIMH HaYaJIbHBIMHU YCIOBHAMU. Pemenne pabora.
MHTETpajbHBIX ypaBHEHHH BombTreppa ¢ sapaMu
CIeIMalIbHOTO BHJIA. PereHne HeKoTophIxX
3aJa4 MaTeMaTHIecKON (HU3HKH.
M3ydenne TeopeTuueckoro mMarepuaa,
MOJTrOTOBKA K MPAKTUYECKUM 3aHITUSM.
Pemenne 3aa4, noAroToBKa K KOHTPOJIBHOM
pabote. Temsr: UHTerpanbHbIe
npeodpazoBanust. [Ipeobpazoanus Oypse.
[IpeobpazoBanue Jlamnaca. ITpunoxeHust
OTIEPAIIOHHOTO HCUHCIICHHS.
17. 8-14. IToaroroBka u ciada sK3amMeHa 36 OIIK1, O1leHKa Ha 3K3aMcHE
OIIK2
Cemectp 3
18. 15 W3yueHne neKIHOHHOTO MaTepuana. 4 OIIK1, Omnpoc Ha MPaKTHYECKOM
IToaroToBka Kk NpakTUYECKOMY 3aHATHUIO. OIIK2 3a"saTuu. KonTponbHas
CamocCTOSTENbHO: DIIeMEHTH KOMOMHATOPUKH. pabora. KomtokBuym.
AKCHOMaTHYECKOE OTPEIENICHNE BEPOSITHOCTH.
19. 16 M3yyeHne NEKHHOHHOIO MaTepuaa. 4 OIIK1, Onpoc Ha TPAKTHIECKOM
IToaroroBka K MpaKTUYECKOMY 3aHATHIO. OIIK2 3aHATUU. KoHTponbHas
BrImosHeHne TeKyIero JOMamHero 3aaHus. paboTa. KoyuiokBuyM.
20. 17 W3ydeHne nexMOHHOIO MaTepuaia. 4 OIIK1, Onpoc Ha NPaKTUUECKOM
IToaroToBka K IpakTUUECKOMY 3aHSTHIO. OIIK2 3a"saTu. KoHTponbHas
BrinonHeHune TeKymero JOMamiHero 3aaHusl. pabora. KomtokBuym.
IToxroToBka Kk KOHTPOJIBHOH padore. Cam-HO:
[ToTok coGbITHII. DIEMEHTHI TEOPHH MaCCOBOTO
00CITy)KUBaHUSL.
21. 18 M3ydeHne nexIMOHHOIO MaTepHaa. 6 OIIK1, Omnpoc Ha NPaKTUUECKOM
IloaroToBka K MpakTUYECKOMY 3aHSATHIO. OIIK2 3aHaTuu. KoHTponsHas
BrInonHeHue Tekymero JOMamHero 3a1aHusl. pabora. Komtokuym.
Cam-H0: OyHKIMSA OJHOTO CIY4aifHOTO
aprymeHTa. MaTemMaTn4eckoe OXXnaaHue
(YHKIMH OJTHOTO CIIy4allHOTO apryMEHTOB.
22. 19 W3ydeHne neKMOHHOTO MaTepuania. 6 OIIK1, Omnpoc Ha MPaKTUUECKOM
IloaroToBka K NpakTUYECKOMY 3aHATHIO. OIIK2 3aHaTud. KoHTponsHas
BeInosHeHNE TEKyIETo JOMAITHETo 3a1aHusl. pabora. KomutokBuym.
Cam-Ho: JIuneiiHoe npeoOpa3oBaHue
HOPMaJIbHOM CIy4aliHON BEIMYUHBI.
Komno3uius HopManbHBIX 3aKOHOB
pacnpeneneHusl.
23. 20 W3ydeHue JIeKIMOHHOT0 MaTepraa. 10 OIIK1, Ompoc Ha MPaKTHIECKOM
IToaroToBka Kk NpakTUYECKOMY 3aHATHUIO. OIIK2 3a"sTuu. KontponbHas
BrInosHeHne TeKyIero JOMaIlHero 3aaHus. paboTa. KomuiokBuym.
Cam-HO: MHOTOMEpPHBIE CIyJaiiHble BETHINHBL
OyHKIMS HECKOJIBKHUX CITy4aiHBIX apr'yMEHTOB.
Marematuueckoe OxuaHue QyHKIIH
HECKOJIBKUX CJIydalHbIX aprymMeHToB. Ilonstue
perpeccun. Kpussle perpeccu.
24, 21 W3y4eHue JIEKMOHHOT0 MaTepraa. 6 OIIK1, Omnpoc Ha NPaKTUIECKOM
IToaroToBka K NpakTUYECKOMY 3aHATHUIO. OIIK2 3a"saTuu. KonTponbsHas
BrinonHeHue Tekyero 1OMalHero 3aaHusl. pabora. KoyutokBuym.
Cam-Ho: CXOIMMOCTH Ha MHOKECTBE
CIlyqaifHBIX BeNMYuH. CXOMMOCTS T10
BEPOSATHOCTH. HepasenctBo Mapkoga.
HepasenctBo YeoOrprmeBa. Teopema UebrImiena.
Teopema bepnymnu. Teopema Ilyaccona.
25. 22 W3ydeHne NeKIIMOHHOTO MaTepHaia. 4 OIIK1, Ompoc Ha TPAKTHIECKOM
IToaroToBka K MPakTUYECKOMY 3aHSITHIO. OIIK2 3aHATHH.
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BeInosiHeHNE TEKYIIETO JOMAIIHETO 3aJaHusl.
Cam-Ho: [Tonsitue BeiOopku. Ilpocreiimme
croco6sr 06paboTku BeIOOpKH. CTaTHCTHYECKAs
(GyHKIMSA pacrpeneneHus. DMIpHIecKas
(GYHKIMS pacrpeesIeHusl.

26. 23 W3yueHne 1eKIIMOHHOTO MaTepHana.
INoaroroBka K NPakKTUIECKOMY 3aHSTHUIO.
BeImosHeHHE TEKYIIETO JOMAITHETO 3aJaHusl.
Cam-no: IlocTpoeHune 10BepUTEIHHOTO
MHTEpBAJIA AJIsI OLIEHKH MaTeMaTHIeCKOTO
oxxuaanusd. [ToHsTHe 0 cTaTUCTUYSCKON
IIPOBEPKE IUIoTe3. B3anMocBs3b GU3HNKH,
MaTeMaTuK{ M IpOrpaMMHUPOBaHUS B
00paboTke onbITOB: «CTiIaKUBaHHE
9KCTIEPUMEHTAIBHBIX 3aBUCUMOCTEH 110 METOTY
HaMMEHBUIMX KBaJAPATOBY»

10 OIK1,
OITK2

OHpOC Ha MIPAKTUYICCKOM
3aHATHH.

27. 15-23 TloaroroBka u ciava sK3amMeHa

36 | OIKI,
OITK2

OHeHKa Ha 3K3aMCHC

10. IIpumepHasi TeMaTHKa KypPCOBBIX IPOEKTOB (pador)

HE MIPEIYCMOTPEHO

11. PeiiTuHroBasi cucTeMa J1Jisi OlEHKH yCIeBAeMOCTH CTY/IeHTOB

Ta6auna 11.1 bamibHble OLIEHKH JUIsI 9JIEMEHTOB KOHTPOJIS

MaxcuManbHbIH . MaxkcuManbHbIN
MakcumanbHbII
. 6axn Ha 1-yro KT Oat 3a epuox Bcero 3a
DeMeHTH! y4eOHO! AeSTEIbHOCTH 6ay 3a mepuon
C Hayana mexay 2KT u Ha ceMecTp
mexnay 1KT u 2KT
ceMecTpa KOHEI ceMecTpa

[IpemuanbHBIE GaTLTEI 5 5 10
KotokBuym 10 10
KontposnbsHbie paboTs! Ha

P P 20 20 10 50
MIPAaKTHYECKUX 3aHATHIX
HToro MakcuMyM 3a mepuoa: 25 25 20 70
Cnaua sk3aMeHa (MakCUMyM) 30
Hapacraommm HTorom 25 50 70 100
Ta6auna 11.2 IepecueT 0aJI0B B OIEHKH 32 KOHTPOJIBHBIE TOUKH

Bajuibl Ha 1aTy KOHTPOJILHOI TOYKH Ounenka

85 % u BbIllIe OT MAKCMMAILHO BO3MOXHOTO peiituHra Ha nary KT OTIINYHO
70% - 84% oT MakcHMaJIbHO BO3MOXHOTO peliTuara Ha gaty KT XOPOIIIO
55% - 69% 0T MakcHMaJbHO BO3MOKHOTO peiituara Ha gary KT YIOBIETBOPUTEIHHO
MeHee 55 % 0T MakcHMalbHO BO3MOKHOTO pelTnHra Ha gaty KT HEYJIOBJIETBOPUTEIBHO

Ta6auua 11.3 — [lepecuer cymmbl 0aioB B TPAJUIIMOHHYIO M MEXTYHAPOIHYIO OLIEHKY

Ouenka (I'OC)

Hrorosasi cyMmma 0aJ1J1I0B, yYUTHIBACT YCIECHIHO
CIaHHBII JK3aMeH

Ouenka (ECTS)

5 (oTam4HO) (3aYTEHO) 90 - 100 A (oTin4HO)
85 -89 B (ouens xoporo)
4 (xopomo) 75_ 84 C (xopoto)
(3a4TeHo) 70-74
3 (yIOBICTBOPHUTEIILHO) 65 — 69 D (ynosnetsoputeisio)
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

2 (HEeYHAOBJIETBOPUTEIHHO),

Hu:xe 60 6an108
(He 3a4TeHO)

F (HeynoByieTBOpUTENHHO)

OK3aMCHAIMOHHAS OILIEHKA BBICTABILIETCS MO0 1O Pe3yabTaTaM CEMECTPOBOTO PEHTHHTA, JINOO MO OTBETY HA 3K3aMEHE.

1R
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12. YyeOHO-MeTOAMYEeCKOE M HHPOPMALIMOHHOE o0eceYeHrne TUCHUIITIMHBI:

12.1 OcHoBHas nmuTepaTypa.

Cemectp 1

1. bexnemues, JI.B. Kypc aHanmuTHyeckoi TeOMETpUU U TMHEHHOMN alreOpsl [ DJICKTPOHHBIN pecypc] : yUeOHHUK., —
Onexrpon. naH. — CII6.: Jlans, 2015. — 445 c¢. — Pexxnm goctyma: http://e.lanbook.com/books/element.php?pll id=58162
— 3aru. ¢ 9KpaHa.

2. MarasunnukoB JI.W. Beicmas matematnka I. [IpakTukyMm mo jnuHelHO# aireOpe M aHATUTUYECKOW TeoMeTpuu: YuyeOHOoe
mocobue / JL.U. MarasunaukoB, A.JI. MarasuaHukoBa; MunmcTepcTBO oOpazoBanus Poccuiickoit @emepanuu, Tomckuit
TOCYIapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHUS U paauoaieKTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (96 3x3.)

3. EmprioB A.A. HHTerpansHoe ucaucinenue. JnddepeHnuanpapie ypaBHeHH: yaeOHOe mocodue / A.A. Enpros, T.A.
EnbnoBa; @enepanbHoe areHTCTBO 10 00pa3oBaHui0, TOMCKHI rocy1apCTBEHHBIH YHUBEPCUTET CUCTEM YIPABIICHHS U
pammoanekrporuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 9k3.)

4. MarazunnukoB JI.U. Briciras maremaruka . Ilpaktiukym no nuddepennnanbHOMy HCUHCICHHIO: YaebHoe mocodue / JI.M.
MarazuaaukoB, A.JI. Marasnaankos; MuancTepcTBO 00pazoBanus Poccuiickoit denepannn, ToMckuii TocynapcTBEHHBIN
VHUBEPCHUTET CHCTEM YIIPaBIICHUS U paauodniekTponuku. - 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. bexnemumiena, JI.A. COOpHHK 3a/1a4 TI0 aHATTUTUICCKOW T€OMETPHH ¥ JJMHEHHOH anreope [DIeKTpOHHEIH pecypc] : yaeOHoe
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 3a1a4 10 Kypcy MaTeMaTH4ecKoro aHanu3a [ QIeKTpOHHBIN pecypc] : ydeOHoe nmocobue. —
Onektpon. gan. — CII6. : Jlaub, 2016. — 492 ¢. — Pesxxnm moctyma: http://e.lanbook.com/books/element.php?pll_id=73084
— 3aru. ¢ 9KpaHa.

8. ABmoBa, JI.B. [IpakTrkyM ¥ HHAMBUIyAIbHbBIE 3aaHHsI 110 BEKTOPHOH ajreOpe v aHAIUTHYECKOH reoMeTpuH (TUIIOBBIE
pacueThl) [ DIeKTpOHHBIN pecypc] : yaeOHoe nmocodue / JI.B. ABuinosa, B.A. Bonotiok, JI.A. BooTiok. — DnekTpoH. gaH. —
CII6.: JIanp, 2013. — 281 ¢. — Pexxum moctyma: http://e.lanbook.com/books/element.php?pll id=37330 — 3aru1. ¢ sxpaHa.

Cemectp 2

1. EnpuoB A.A. HuterpansHoe ucuncienue. Juddepenunanvupie ypaBHeHus: ydeOHoe mocodue / A.A. Enpuos, T.A.

EnpnoBa; denepanbHOE areHTCTBO MO 00pa30BaHMIO, TOMCKHH TOCYNApCTBCHHBIN YHUBEPCHUTET CHCTEM YIPABICHHUS H

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

2. @uxrenroibi I.M.Kypc muddepeHimanibHOro 1 HHTErpaIbHOTO HCYUCIICHUS: YISOHHK [T BY30B: B 3 T. M.: ®usmariur,
2006 -T. 2.— 863 c. (100 3K3.)

3. bepman, I'.H. Peme6Huk k cOOpHUKY 33734 110 KypCy MaTeMaTHIECKOTO aHaIn3a [ DIeKTPOHHBIH pecypc]: yaeOHoe

nocobue. — OnektpoH. naH. — CI16.: Jlans, 2011. — 608 c. — Pexxum nocryna:

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

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., Tanuy 1O. I. [u ap.]. —

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. [IpakTukym 1 HHANBUAYaJIbHBIE 33JaHUS 110 OOBIKHOBEHHBIM I (hepeHINATbHBIM YPaBHEHUAM (TUIIOBBIE

pacueThl) [DIeKTpOHHBIN pecype]: yuebHoe nocobue / B.A. BonoTtiok, JI.A. Bonotiok, E.A. IlIBen [u ap.]. — DieKTpoH. JaH.

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

JKpaHa.

6. [TanTenees, A.B. Teopust GpyHKIMH KOMIUIEKCHOTO IEPEMEHHOTO U ONIEPAllMOHHOE UCYKCIICHHUE B IPUMEpax M 3afavax

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

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

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

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

8. Uynecenko, B.®. COopHHUK 33/1aHHH 110 CHIEHUATIbHBIM KypcaM BBICIICH MATEMATHKH (TUIIOBBIE PacdeThl) [ DIeKTPOHHBIH

pecype] : yuebHOE mocobue. — DnekTpoH. naH. — CII6. : Jlans, 2010. — 192 ¢. — Pexxum mocryma:

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

Cemectp 3

1. TMucemennsnii JI. T. KoHCOEKT MEKIHHA O TEOPUH BEPOSITHOCTEH, MATEMAaTHIECKON CTATHCTHKE U CIIyJalHBIM MPOIECCaM.
M.: Aiipuc-IIpecc, 2006. — 287c. (49 3x3.)

2.  bonotiok, B.A. IlpakTnky™m 1 MHIMBHIyaJbHBIC 331aHHS 110 KYpCy TEOPHH BEPOSITHOCTEH (THIIOBBIC PACUETHI)
[DnexTponHEI pecypc]: yaebHOE mocobue / B.A. bomotiok, JI.A. BonoTiok, A.I'. I'puns [u ap.]. — DnexTpoH. AaH. —
CII6.: Jlanb, 2010. — 288 c. — Pexum nocrymna: http://e.lanbook.com/books/element.php?pll id=534

3. bopoann, A.H. DnemMeHTapHBII KypC TEOPHN BEPOSTHOCTEH M MATEMaTHYECKON CTAaTUCTUKH [ DJIEKTPOHHBIN pecypc]:
yueOHoe nocobue. — DnexrpoH. gaH. — CII6.: Jlanp, 2011. — 255 ¢. — Pexwum nocryma:
http://e.lanbook.com/books/element.php?pll_id=2026
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http://e.lanbook.com/books/element.php?pl1_id=72575
http://e.lanbook.com/books/element.php?pl1_id=2026

4. Yynecenko, B.®. COopHUK 3a1aHUi1 IO CIIEIMATBHBIM KypcaM BBICIICH MaTeMaTHKH (THIIOBBIE pacyeThl) [ DIeKTpOHHBIH
pecypc] : yuebHoe mocodbne. — DnextpoH. naH. — CII6. : Jlanp, 2010. — 192 c. — Pexxum mocryma:
http://e.lanbook.com/books/element.php?pll_id=433 — 3aru. ¢ skpana.

12.2 JlonomHuTEIbHAS JTUTEPATYPA.
Cemectp 1

1. CoOopHuK 33734 1Mo MaTeMaTHKe JJIs BTY30B: yueOHOe mocodue mist BTy30B: B 4 4. / pen.: A. B. Epumos, b. I1.
Hemunoswa. — 3-e u31., uctp. — M.: Hayka, 1993. — 478, [2] c. U. 1 : JIuneitHas anreOpa ¥ OCHOBBI MAaTEMaTHUECKOTO
anamu3a / B. A. boxaros [u mp.]. - M. : Hayka, 1993. - 478, [2] c. (12 7k3.)

2. Tepexuna JI. U., ®ukc U. U. Bricimas matemaruka: Yuebnoe mocoomne. Y. 1: JIuneitnas anrebpa. Bexropras
anrebpa. AHanuTHYecKas TeoMeTpust: yuebHoe mocobue. - Tomck: demprarmian, 2010, — 240 c. (4 5k3.)

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

4. Tepexuna JI. U., ®ukc 1. U. Briciias maremaTnka: Yaebnoe nmocobue/ Y. 3: HeonpeneneHHbIH HHTETpAII.
Omnpenenennslii uHTErpal. KpatHsle, KpUBOJIMHEHHBIE 1 TOBEPXHOCTHBIE HHTETpasIbl. BexTopHOoe moie. - ToMmck:
Tomckwuii rocynapcTBeHHbIi yHuBepeuTeT, 2011, - 252 ¢. (4 5K3.)

5. Eunbnos A.A. TIpakTuKyM 110 HHTETPaIbHOMY HCUHCICHHIO U ] depeHnnalbHbIM ypaBHEHUIM: yueOHoe mocobue /
A.A. Enpros, T.A. EnsrioBa; @eaepanbHoe areHTCTBO 1Mo oOpa3oBanuio (M.), ToMmckuii rocynapcTBEHHBIN
YHUBEPCHUTET CHCTEM yIpaBlIeHus U paanodnektponuku (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 ¥ OCHOBBI MATEMAaTHYECKOTO
ananmu3a / B. A. Boaros [u mp.]. - 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; ®enepanpHoe areHTCTBO MO obOpazoBanmio (M.), ToMckuit rocynapCTBEHHBII
YHHUBEPCHUTET CHCTEM YIpaBleHHs U paguodeKTpoHukH (Tomck). - Tomck: TYCVYP, 2005. - 204 c. (285 3k3.)

3. JlaBpeutbes M.A., [llabat B.B. MeTtoapl Teopuu GpyHKIIMH KOMIUIEKCHOTO TiepeMennoro. M.: Hayka, 1965, 716¢. (1
9K3.)

4. Kpacaor M.JI. ®OyHKIIUM KOMIUIEKCHOTO MepeMeHHOTo. OmepanroHHOE HCYUCICHHE. TeopHs yCTOWYHBOCTH:
Yuebroe mocobue mus By30B / M. JI. Kpacnos, A. 1. Kucenes, I'. . Makapenko. — M.: Hayka, 1981. — 302[2] c.
(33 2K3.)

5. Tepexuna JI. ., ®uxc U. U. Bricmas maremaruka: Yue6Hoe mocobme/ Y. 3: HeompeneneHHBIH HHTErpal.
OnpeneneHuplii nHTErpai. KpaTHble, KPUBOJMHEHHBIE U TOBEPXHOCTHBIC WHTETpaiibl. BekTopHoe mone. - Tomck:
Tomckwuii rocynapcTBeHHbIi yHEBepeuTeT, 2011, - 252 c. (4 5K3.)

6. Tepexuna JI. U., ®ukc U. U. Boicuias marematuka: Ydebnoe nocobue/ Y. 4: [uddepeHnuaibabie ypaBHESHHUS.
Psiap1. @yHKIUE KOMILIEKCHOTO repeMenHoro. OnepaiuonHblit Mmeton. - Tomck: Jenpramnan, 2011. — 268 c. (3 9k3.)

7. PomanoBckuit II. U. Pager @ypre. Teopus moms. AHanuTudeckne W crenuansHble GyHKIuu. [IpeoOpa3oBanne
Jlammnaca: YuebHoe moco6wme ms By3oB/ M.: Hayka, 1980. - 334 c. (7 3k3.)

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

Cemectp 3

1. Benrnens E. C. Teopus BepostHOCTeH: 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. Marasunnukos JI.W. Beicmas matemaruka [V. Teopust BeposiTHOCTeH: yaeOHOe iocobue st By3oB / JI. U.
MarasuanaukoB; MunmcTepcTBO 00pa3oBanus Poccutickoit @eneparun, TOMCKHIT TOCyIapCTBEHHBIH YHUBEPCHTET CUCTEM
VIIpaBJICHUS U PATHOIEKTPOHUKH. — 2-€ U3, mepepad. u jot. - Tomck: TYCVYP, 2000. — 151 c. (175 3k3.)

4. Buenkun H. fI. KomOunaropuka/ H. 5. Bunenkun, A. H. Bunenkun, I1. A. Bunenkun. M.: DUMA, 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.)
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12.3 Y4eOHO-MeTOAUYECKOE MOCOOHE H IPOrPAMMHOE oDecriedyeHue

Ilpaxkmuueckue 3auamus NPOGOOAMCA HO YUeOHbIM HOCODUAM:

Cemecrtp 1

1. MarazunnaukoB JI.U. Breicmas matemaruka I. [IpakTukym mo juHEHHON anreOpe W aHAIMTHUYECKOW reomMeTpuu: YueOHoe
nocobue / JL.U. Mara3unnukoB, A.JI. Mara3sunHukoBa, MuHucTepcTBo oOpaszoBanusi Poccuiickoit ®enepanuu, Tomckuii
rOCYJapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHUS U paguodieKTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (973k3.)

2. MarasuanankoB JL.W. Beiciras matematuka 1. [Ipaktukym mo nuddepeHnmansHoMy HCUUCIeHno: YueOroe mocodue / JLU.
MarazunaHnkoB, A.JI. MarasnaankoB; MuaHCTEpCTBO 00pazoBanus Poccuiickoit @enepannu, ToMckuii TocynapcTBEHHBIN
VHHUBEPCHUTET CHCTEM YIIPaBICHUs U paanodekTpoHuk. - Tomck: TYCVYP, 2007. - 212 ¢. (99 3k3.)

3. Bexnemuera, JI.A. COOpHHUK 3a1a4 [0 aHATUTHYSCKON T€OMETPHH U JIMHECHHOW anreOpe [DneKTpoHHbIH pecypc] : yueOHOoe
mocobue / JI.A. bexiemumiesa, /I.B. bexemumes, A.YO. I[lerpoud [u np.]. — Dnekrpon. nan. — CII6.: Jlansp, 2016. — 496
¢. — Pexxum nmoctyna: http://e.lanbook.com/books/element.php?pll_id=72575— 3arn. ¢ sxpaHa.

4. Bepman, I'.H. CO0opHHK 3a7a4 TI0 KypCcy MaTeMaTHIecKoTro aHainmu3a [ DIeKTpoHHBIH pecypce] : yaebHoe mocodue. —
OnektpoH. gan. — CII6. : Jlanp, 2016. — 492 c. — Pesxxum moctyma: http://e.lanbook.com/books/element.php?pll_id=73084
— 3aru. ¢ 9Kkpana.

Cemectp 2

1. EnpuoB A.A. UuterpanbHoe ucuncienue. Juddepenunanvupie ypaBHeHus: ydebHoe mocodue / A.A. Enpuos, T.A.
EnbuoBa; ®denepaibHOe areHTCTBO HO 00pa3oBaHHIO, TOMCKHH TOCYHAapCTBEHHBIH YHHBEPCUTET CHUCTEM YIPaBICHUS H
pamuosnekrponuku. - Tomck: TYCYP, 2007. - 263[1] c. (100 x3.)

2. bepman, I'.H. PemeOHuk k cOOpHUKY 33134 110 KypCy MaTeMaTHIECKOTO aHaIn3a [ DIeKTPOHHBIH pecypc]: yaeOHoe
nocobue. — OnektpoH. naH. — CI16.: Jlans, 2011. — 608 c. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=674 — 3aru. ¢ sxpana.

3. [TanTenees, A.B. Teopust GpyHKIMH KOMIUIEKCHOTO MTEPEMEHHOTO U OTIEPALIOHHOE UCYHCIICHHE B IPUMEpax M 3ajavax
[DnexTponHsIit pecype] : yuebHOoe nocodue / A.B. Ianrenees, A.C. SIkumoBa. — DnektpoH. nan. — CII0. : Jlaus, 2015. —
447 c. — Pexum noctyma: http://e.lanbook.com/books/element.php?pll _id=67463 — 3aru. ¢ skpaHa.

Cemectp 3

1. Jlyruna H.D. TlpakTiky™m 10 Teopuu BeposiTHOCTeH: Yueo. mocod. — Tomck: ToMckuit MeXXBY30BCKHIT IEHTP
IUCTaHIIMOHHOTO oOpazoBanmsa, 2006 — 153 c. (45 3k3.)

2. bomotrok, B.A. [IpakTukyM 1 HHANBUAYaJTbHBIE 33JaHUS 110 KYPCY TEOPHH BEPOATHOCTEH (THIIOBBIC pacUETHI)
[DnexTponHEI pecypc]: yuebHoe mocodue / B.A. bonotiok, JI.A. bomotiok, A.T'. I'puns [u np.]. — Dnexrpon. gan. — CII6.:
Jlanp, 2010. — 288 c. — Pexxum mocryna: http://e.lanbook.com/books/element.php?pll id=534

3aoanusa na KOHMPOJibHble PAOOMbL U UHOUBUOYATIbHDIE 3A0AHUA NPUECCOCHDL 8 KANCOOM U3
CACOVIOUIUX YHEeOHbIX NOCOOUL .

Cemectp 1

1. MarasunaukoB JL.U. Briciras maremarnka I. [IpaktukyMm mo nuHEWHOW anreOpe W aHATUTHYCCKOH TeoMeTpuu: YdeOHOe
nocobue / JL.U. Mara3unnukoB, A.JI. Mara3sunHukoBa, MunucTepcTBo oOpasoBanus Poccuiickoit @enepaunu, Tomckuit
TOCYIapCTBEHHBIM YHUBEPCUTET CHCTEM YIIPABIICHUS U paaquodieKTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (973k3.)

2. MarasunaukoB JI.U. Beicmas matemaruka . Tlpaktukym o auddepeHnuansHOMy HCUUCIIeHIIo: Y4ueOHoe nocodue / JL.U.
MarazunaHnkoB, A.JI. MarasnaankoB; MuaHCTepCTBO 00pazoBanus Poccuiickoit @enepannn, ToMckuil ToCynapCcTBEHHBIN
VHHUBEPCHUTET CHCTEM YIIPABICHUs U paanodekTpoHukn. - Tomck: TYCVYP, 2007. - 212 ¢. (99 3k3.)

3. ABunona, JI.B. [IpakTikyM 1 MHAMBUAYyaNbHBIE 3aJaHUS 110 BEKTOPHOMU anredpe 1 aHaJIMTHYECKOI reoMeTpuH (TUIIOBbIC
pacdeTsl) [DneKTpoHHBIN pecypce] : yaeOHoe mocobue / JI.B. ABuiosa, B.A. BonoTtiok, JI.A. BomoTiok. — DnekTpoH. gaH. —
CII6. : Jlans, 2013. — 281 c. — Pexxum nocryna: http://e.lanbook.com/books/element.php?pll id=37330 — 3aru. ¢ skpaHa.
4. Bepman, I'.H. Co0pHHUK 3324 TI0 KypCcy MareMaTH4ecKOro aHaiau3a [ DIeKTpoHHbIH pecypce] : yueOHOe mocodue. —
Onekrpon. nan. — CII6. : Jlans, 2016. — 492 c. — Pexxum nocrtyna: http://e.lanbook.com/books/element.php?pll 1d=73084
— 3aru. ¢ 9Kkpana.

5. bonoTrok B. A. [IpakTukyM 1 MHIMBHIYaJIbHBIE 33/1aHHS 110 MHTETPAIbHOMY NCUUCICHUIO (QYHKIIUU OTHON ITepEeMEHHOMN
(TMIOBBIE pacyeTsl) [ DNeKTPOHHBIH pecypc] : yueoHoe nmocodue / bonotiok B. A., bonotiok JI. A., Taymny 0. I, [u op.]. —
Onektpon. gan. — CII6. : Jlans, 2012. — 336 ¢. — Pexum moctyma: http://e.lanbook.com/books/element.php?pll_id=3800 —
3arun. ¢ akpaHa.
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OnextpoH. nan. — CII6. : Jlanp, 2012. — 336 c. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pl1_id=3800 —
3arJ. ¢ 9KkpaHa.

Cemectp 2

1. Bonotiok B. A. IlpakTMKyM ¥ MHAMBMIyasbHbIE 3alaHUA II0 MHTETPAILHOMY MCUHMCICHUIO GYHKLMH OJHON TepeMeHHOM
(Tunossie pacuetsl) [DnekTpoHHbIH pecypc] : yue6Hoe mocobue / Bonotiok B. A., Bonotiok JI. A., Tamuu 10. T. [u ap.]. —
OnekTpoH. aaH. — CII6. : Jlans, 2012. — 336 ¢. — Pexxum noctymna: http://e.lanbook.com/books/element.php?pl1_id=3800 —
3arun. ¢ ’3KpaHa.

2. Bonortiok, B.A. TIpakTukyM ¥ MHIMBHAYaNlbHbIE 3aaHUA O OOBIKHOBEHHBIM AM((dEpEHIHATBHBIM YPABHEHHAM (THIIOBBIE
pacuetsr) [DnekTpoHHbIi pecypc] : yue6Hoe nocobue / B.A. Bonotiok, JI.A. Bonotiok, E.A. 1lIsex [ ap.]. — DnekTpoH. AaH.
— CIIG. : Jlaub, 2014. — 220 c. — Pexum pmoctyna: http://e.lanbook.com/books/element.php?pll_id=51934 — 3arn. ¢
3KpaHa.

3. Ilautenees, A.B. Teopus dyHKuuit KOMIIEKCHOrO MEPEMEHHOTO H ONEPALHOHHOE MCUHMCIIEHHE B IPUMEPAX M 3a1a4ax
[Onextponnsiii pecypc] : yue6Hoe nocobue / A.B. Ilantenees, A.C. Slkumosa. — DnekTpoH. aaH. — CII6. : Jlans, 2015. —
447 ¢. — Pexum pocryna: http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru. ¢ 3kpaHa.

4. Yynecenko, B.®. C60pHUK 3aaHuii 110 CIENMaNbHBIM KypcaM BhICILIEH MaTeMaTUKH (TUIOBbIE pacyeThl) [DIeKTpOHHbIi
pecypc] : yae6Hoe nocobue. — DnexTpoH. aaH. — CII6.: Jlanb, 2010. — 192 ¢. — Pexxum aoctyna:
http://e.lanbook.com/books/element.php?pl1_id=433 — 3aru1. ¢ kpaHa.

Cemectp 3
1. Jlyruna H.D. [IpakTukyM 1o Teopuu BeposTHocTel: Yue6. moco6. — Tomck: TOMCKHIA MEXBY30BCKHUiA LEHTD
JIMCTaHUMOHHOTO o6pa3oBanusa, 2006 — 153 c. (45 sx3.)
2. Bonotiok, B.A. TIpakTUKyM ¥ HHAMBHAYaJIbHbIE 3a1aHUsA 110 KYPCY TEOPHH BEPOATHOCTEN (TUIIOBBIE PACUETHI)
[OnektponHelii pecypc]: yue6Hoe nocobue / B.A. Bonotiok, JI.A. Bonotiok, A.I'. ['pusb [1 ap.]. — DnekTpoH. AaH. —

CII6.: Jlanb, 2010. — 288 c. — Pexxum aoctyna: http://e.lanbook.com/books/element.php?pll_id=534

3. Yynecenxo, B.®. COopHuK 3a1aHuii O CHIELHaIbHBIM KypcaM BbICIIEH MaTeMaTHKHU (THIIOBbIE pacyeTsl)
[DnexrponHslit pecypc] : yue6Hoe nocobue. — DnekTpoH. aaH. — CII6.: Jlans, 2010. — 192 ¢. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pl1_id=433 — 3ar. ¢ 9kpaHa.

12.3 Ilpozpammnoe obecneuenue. Cucrema fuctaniuonnoro oopazosanus MOODLE s
COIIPOBOXK/ICHUS CaMOCTOSTEIbHOU paboTHI CTYAEHTOB (METOJMYECKHE MaTEPHATIBI: TEKCTOBBIE, AYAH0 U
BUIeO(alIbl, HHIUBUYIbHBIE 3a1aHus, TECTHI U T.1.); Mathcad; Advanced Grapher

12.4 Ba3bl naHHBIX, HHHOPMAIIMOHHO-CIIPABOYHBIE U TOUCKOBBIE CHCTEMBI:
CepukH ¢ caiita kadepsl Ha MaTeMaTHYECKHE PECYPCHI U OH-JIAlH TPEHAXEPHI;
Hayuno-o6pa3oBarensuslii nopran TYCVYPa: https://edu.tusur.ru/
ONEeKTpOHHO-0ubInoTeyHas cucrema «JlaHp», moctynm mo IP-aapecam TYCVYPa, ampec mis
pabotsr: http://e.lanbook.com/
o Tlouckossie cucteMsl Google, Yandex

13. MartepuaabHO-TeXHHUYECKOe o0ecredeHHe JHCIHIIHHbI:
Bo3MoxHOCTh paboTaTh B KOMIIBIOTEPHOM Kilacce U3 pacuyéTa OJUH KOMIIBIOTEp Ha CTyIEHTa.
JleKMOHHBIE ayAUTOPUH, OCHAIIEHHBIE TEXHUKOH JUIL MyIbTUMEAUMHBIX MTPpe3eHTaluH.

14. ®oua ouenoUNbLIX CPEACTB
®OHJ OLIEHOYHBIX CPECTB IPUBEEH B IPUIIOXKEHHUH 1.

15. Meroanyeckne peKOMeHIAUH 110 OPraHU3AINH H3yYeHHS JHCIHILUIHHbBI
be3 pexomeHganum.

2 /0
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IIpuioxenne 1
MHUHUCTEPCTBO OBPA3OBAHHUS U HAYKH P®

®DeepajbHOe rocyJapcTBeHHOE DI0IKeTHOE 00pa30BaTebHOE YUPEKIeHHE BbICIIETro
npogeccHOHAILHOro 00pa3oBaHUs

«TOMCKHM TOCYJIAPCTBEHHBIM YHUBEPCUTET CUCTEM
VIIPABJIEHUSI Y PAJTMODJIEKTPOHUK »
(TYCYP)

YTBEPXJIAIO
ITpopexTop no y4e6Hoii pabore

I1. E. Tposin
«L » of 20/_/ I.

®OHJI OLIEHOYHBIX CPEJICTB I10 YYEBHOU JVCLIUIIJIHE

MaremaTHnka
YpoBeHb OCHOBHOM 06pa30BaTeIbHON IPOrpaMMBbL: aKaJeMHYecKHil 6akaiaBpuar
Hanpapnenue noarotosku (crenuanbaocts): 12.03.03 ®oTonuka u onTonH$opMaTuka
I[Ipopuns: POTOHHKA HEJHHEHHBIX, BOJHOBOIHbIX H H;-:pHOIIH'-ICCKHx CTPYKTYP
®opma 0OyueHus: ouHas
®Qaxynsrer: PIT, PaKyJbTCT 3ICKTPOHHOH TCXIHKH
Kagenpa: III, Kadeapa 31eKTpoHHBIX NpHOOpPOB

Kypce: 1,2 Cemectp: 1,2,3
VyeOublii mian Habopa 2015 rox

3aver He IpeTyCMOTPEH Jud. 3aueT HEe MPEAyCMOTPEH

Ik3amen: 1,2, 3 cemecTp

Tomck 2016
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1 Bsenenue

®onp oneHouHslx cpencts (POC) sBuseTcss NpuiIoKeHHeM K padouel mporpamme JUCIUILIMHBI
«MateMaTuka» M HPEIACTaBIseT CO00M COBOKYMHOCTh KOHTPOJIBHO-U3MEPHUTENBHBIX MaTepUaioB
(TumoBble 3amaun (3a7aHUs), KOHTPOJIbHBIE Pa0OThI, TECThl W JIp.) U METOJOB HX HCIOJIB30BAHMUS,
IPEIHA3HAYEHHBIX ISl W3MEPEHMs] YPOBHS JOCTHMIKEHMS CTYIEHTOM YCTAHOBJICHHBIX pE3YyJIbTaTOB
oOyJeHwus.

®OC mno pucuuiMHe «MareMmaTnka» HCHONb3YyeTCd IpPH IPOBEIEHUM TEKYLIEr0 KOHTPOJISA
yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTAallu CTY/AECHTOB.

[TepeueHp 3aKperICHHbBIX 32 AUCHUIUIMHON (IIPAKTUKOM) KOMIETEHIMI puBeeH B Tabume 1.

Tabmuna 1 — [lepeyeHb 3aKpenIeHHBIX 32 JUCHUILINHON KOMIIETCHIIUH

Kon ®opMyaHpoOBKA Jranbl (OPMHPOBAHUSA KOMIIETEHIIUH
KOMIICETCHIIUHN
OIIK-1 Crnoco0HoCTH Jlo/mKeH 3HaTb. OCHOBHBIE MOHATUS, OTIPE/ICIEHUS U CBOUCTBA
PEeNCTABATD 00BEKTOB MaTEMaTHYECKOTO aHam1sa, (opMyIHPOBKH U
JI0Ka3aTeNbCTBa YTBEPKICHHH, METOIbI X OKA3aTeIbCTBA,
a/IeKBaTHYI0
BO3MOXHBIC WX CBSI3U U MPUJIOKCHUSI B IPYTUX 00NACTIX
COBPEMCHHOMY YPOBHIO  yaremaTiueckoro 3HAHUS U AUCHUILIAHAX €CTECTBEHHOHAYIHOTO
3HAHUI HAYYHY IO COJICpIKAHHS;
KAapTHHY MHpa Ha JloJbKeH yMeTbh: JOKa3bIBaTh MaTEMaTHYECKUE YTBEPKICHUS,
OCHOBE 3HAHMII penraTh 3a1a4k, MPUMEHATh MaTeMaTHYECKHUE METOMIBI IS
o pelIeHus MPaKTUYECKUX 3a/1ad B JPYTUX 00JIaCTIX
OCHOBHBIX ITIOJIO2KEHHU U,
MaTeMaTHYeCKOTO 3HaHHS ¥ AUCHUILINHAX €CTECTBEHHOHAYYHOTO
3aKOHOB H M€TO/10B COMEpKAHHS,;
€CTCCTBCHHBIX HAYK H JoikeH BiageTh: anmapaToM MaTeEMaTUUECKOI0 aHAIM3a, METOlaMHU
MATeMATUKH JI0Ka3aTeabCTBa YTBEP)KICHHN, HABBIKAMH TIPUMEHEHHSI 3TOTO B
Apyrux 00J1aCTAX MATEMAaTHYECKOTO 3HAHUS U JUCHUIITINHAX
€CTECTBEHHOHAYYHOT'O COACPIKAHMS.

OIIK-2 ChocodHoCThb HomxeH 3Hath: WHGOPMALMOHHBIC, KOMIIBIOTEPHBIC H CETCBBIC
OCYLIECTBJISITH NOHUCK, TEXHOJIOTUH MOUCKa, XpaHEeHHs, 00pabOTKM U aHann3a HWHOOPMALUU
XpaHeHHe, 00padoTKy M 13 PA3THUHBIX HCTOUHHKOB H CII0COOOB €e MPEICTaBICHUS;
aHaM3 HHPOPMALHH JomkeH yMeThb. OCYLIECTBIATH IIOMCK, XpaHeHHe, 00pabdoOTKy Hu
M3 PasIHYHBIX aHaiM3 MHPOPMALMU M3 DPA3IMYHBIX HCTOYHHKOB M 0a3 JaHHBIX,
HCTOURNKOB 1 6a3 MIPEACTaBIATE ee B TpeOyeMoM (popmare
AAHHBIX, HPEICTABISTH JomkeH BilaneTh. HAaBBIKAMH M YMEHHSMH OCYLIECTBIATH IOUCK,

XpaHeHrne, o0paboTKy W aHanm3 WHGOpMAIMHA W3 PAa3NUYHBIX 0a3
ee B TpedyeMoM B

JTAHHBIX, TIPENICTABIATH €€ B TpedyeMoM opmare
dopmare ¢
HCITOJIb30BAaHHUEM
HH(OPMALMOHHBIX,
KOMIIBIOTEPHLIX U
CeTeBbIX TEXHOJIOT UM

2 Peanm3zanus KoMIeTeHIIUI
1 Komnerenuus OIIK-1

OIIK-1: Cnioco6HoCTh NpeACTABUTH AIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHI HAYYHYIO
KApTHHY MHPA HA OCHOBE 3HAHMII OCHOBHBIX IOJIOKEHHIA, 3AKOHOB H METO0B €CTECTBEHHBIX HAYK
M MATEeMATHKHA

Jliist popMHUpPOBaHMS KOMIIETEHIIMHE HEOOXOIMMO OCYIIECTBHUTD PSIT ATAIOB. DTarbl (HOPMUPOBAHHUS
KOMIICTCHIO WU, MNPHUMCHACMBIC IJII 3TOrO BH/bL 3aHSTUU " HCIOJIB3YCMBIC CPCACTBA OLCHUBAHUSA
MpeACTaBICHBI B TAOHIIE 2.
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Taﬁ.lmua 2— Oranbl (l)OpMHpOBaHI/IH KOMIICTCHIIUU U UCIIOJIB3YEMbIEC CPEACTBA OICHUBAHUSA

e CaMocTosTenbHas
pabota CTyaeHTOB

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

paboTa CTyIeHTOB

Hcnoan3yembie
CpeacTBa
OlleHUBAHMS

e KoHTponbHas
pabora;

e BrmonHeHnue
JIOMAIIIHETO
3a/IaHMS;

e KomnokBuym;

e DK3aMeH

e KoHTponbHas
pabora;

e Odopmienue
JIOMAIITHETO
3a7aHusl;

e 3ammra
WHIUBH1YaJIbHOTO
3a7aHusl;

o KoHcmekr
CaMOCTOSATEIBHON
paboTHL,

e DK3aMeH

e OrtBeT Ha
MIPAKTHYECKOM
3aHITHH;

e KoHTposbHas
pabora;

e DK3aMeH

OO6mme xapakTepUCTHUKU TOKa3aTejaeld M KPUTEPUEB OIEHWBAHUS KOMIIETEHIIMM Ha BCEX JTamax
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 00CTOSATENIbCTBAM B
npobyieM B obmacTu
pelieHny npoodsem
WCCIICIOBAHHUS
Ob6nanaet
OCHOBHBIMU
YaosierBopuTeJib Ob6nanaet Paboraer npu
. YMEHUSIMH, TpeOye-
HO (IOPOTOBBIH 0a30BBIMH OOIITMMHU MBIMH LIS PSIMOM
YPOBEHbD) 3HaHUSIMU HaOJIOICHUN
BBITTOJTHEHHS

IMPOCTBIX 3a1a4

CDopMyanOBKa Imokazarejaen u KPUTCPUCB OLICHUBAHUA JAaHHOM KOMIICTCHIIMHU IpUBCJCHA B

taonure 4.

Ta6muna 4 — [Moka3arejJn U KPpUTEPUH OLEHUBAHUSI KOMIIETEHIIHM HA dTanmax

IToka3zarenu n

3HaTh YMmerb Baaners
KpuTepuu
OT1anyHo e0meem no oNpPocy uiu | e coboOHo ©C80000HO 811a0eem
(BbICOKHIH 3a0anuio npumensiem OCHOBHBIMU
YpoBeHb) apaymeHmupoeaHHbill, Memoovl peuens NOHAMUAMU,
3a0a4 6
Jlo2u4ecKu 3aKoHamu u
. HEe3HAKOMbIX N
8bICMPOEHHUII, 3
P N cumyayusx; meopuet
NOJHbIL, o yueem HeobXo0uMvIMU
e deMOHCMpUpyem MamemamuyecK 07151 00bsACHeHUs
3HAHUEe OCHOBHO20 8bIPANCAMD U A671eHuUll,
Cco0epHcanus apeymenmupo- 3aKOHOMepHOCmell
OUCYUNIUHDBL U €20 6AHHO um.o.;
0oKazvleams
NEeMEHMOE 6 egnadeem ymeHuem
Mamemamuieckue
coomeemcmeauu ¢ YCmManaenueams
Vmeep#cOeHUsl )
npoCIYWanHbLM 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 3asa671eHHO 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; ® cpaghuyecku
MamemamuiecKuil * yueem UOCmMpupyem
mamepua, KOPPEKMHO 3a0ayy
* CmMpoum 102UuyecKu sbIpascams u
CB8A3AHHbIU Omeem, apaymenmupo-
UCNONBL3YS NPUHAMNYIO BAHHO
HAYYHYIO 000CHO8bI8AMD
MepMUHON02UIO; NOJLOJICEHUS.
® npumensiem 8 omaeeme npeomemHo
00UenpuHAmYIO 8 obnacmu 3HaHus
HayKe 3HAK080-
CUMBOILHYIO cucmemy
VCI08HbIX
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 NOHAMUL | ® yyeem GbINOIHAMb obnacmu 3Hanusl,
unu popmynuposke 6ce HeobxoOumbvle | ® cnocoben
npasur; onepayuu KOpPEKMHO
® cyoicOeHust He 2TyOoKue (Oeticmsust); npeocmasums
U HeOOOCHOBAHHbIE, e donyckaem 3HAHUA 8
® 3ampyoHsemcs owubKu; Mamemamu4eckou
npueecmu ceou ® yueem popme
npumepul; npeocmasisimo
® 3Haem OCHOBHble pe3ynvmamsl
MemoOobl peuleHus. ceoeti pabomul

CornacoBaHa Ha noprtane N2 8295
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2 Komnerennusa OIIK-2

OIIK-2: cnoco6noctn OCYIIECTBJIATH MOHCK, XpaHeHHe, O00pPaGOTKY H aHAJIU3
uHGOPMANUH M3 PA3IMYHBIX HCTOYHHKOB U 0a3 JaHHBIX, IPEICTABIATH e¢ B TpedyeMoM (hopmare ¢
HCHOJIb30BAHNEM HHPOPMALMOHHbBIX, KOMIILIOTEPHBIX U CETEBbIX TEXHOJIOTHiA

Jlnst GopMHpPOBaHUS KOMIIETEHIIMH HEOOXOIUMO OCYIECTBUTH PsiJl 3TANOB. DTambl (POPMUPOBAHUS

KOMITCTCHITUHN, TPUMEHSAEMBIC ISl 3TOTO BHJBI 3aHATHH M WCIONB3yeMbIe CPEICTBA OICHWBAHHS
Mpe/icTaBIeHbI B TabmuIe 5.

Taoauna 5—- 9Tanbl (l)OpMHpOBaHHH KOMIICTCHIIUU U UCIIOJIB3YEMBIEC CPEACTBA OCHUBAHUSA

28
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KOMITHIOTEPHBIC U
CETEBBIC
TEXHOJIOTHH
MOVCKA, XPAHCHUS,
00paboTKHu 1
aHam3a
MaTeMaTHIeCKOM
uHpOpMAaIIUU U3
Pa3IUYHBIX
HCTOYHUKOB U
CII0COORI ee

XpaHeHue, 00paboTKy u
aHaJIM3 MaTeMaTHYECKOM
uHbOpMalnu U3
Pa3ITUYHBIX UCTOYHUKOB
u 0a3 JaHHBIX; yMEET
HCIO0JIb30BaTh
BO3MOKHOCTH
BBIYHUCIIUTEIILHOM
TEXHUKHU U
IPOrpaMMHOTI0
obecrieueHust pu

Cocras 3HaThL YMmeTh Baanern
Conepaxa- 3HaeT YmMmeer Bmaneer
HHE 3TAIoB I/IH(l)OpMaI_[I/IOHHBIe, OCyH_[eCTBIISITL IIOUCK, HaBbBIKAMU U yMCHI/ISIMI/I

OCYILECTBIIATh MOMCK,
XpaHeHue, 00paboTKy U
aHanu3 UHQOPMAIIH U3
pa3iIuyHbIX 0a3 TaHHBIX,
BJIaJI€€T YMEHUEM
NPEJCTABIATh U
JIOKJIaIbIBaTh PE3YJbTaThl
BBITIOJIHEHHOH paboTHI,
BJaJIe€T YMEHUEM
IPUMEHSTD
aHAJIUTUYECKUE U

MpeACTaBICHUS 00paboTKe pe3yabTaTOB | YMCICHHBIC METObI
pelieHus 3a1a4y pEIIeHHUs TOCTABIEHHBIX
MaTEeMaTHYECKOI0 MaTeMaTHUYECKHX 3ajady;
aHaM3a, KOMIJIEKCHOTO | BiajeeT cnocOOHOCTHIO
aHanu3a, TMHEHON aHaJIM3UPOBATH,
anreopsl, 0000111aTh, OLICHHUBATh,
AQHAIUTUYECKOU CpaBHUBAThH MPU PEIICHUN
TeOMETPHH, MaTeMaTHYECKUX 3a7ad,
QG hepeHITnaTbHBIX BJIAJICET HABBIKAMHU
YPaBHEHUH, TEOPUU Hay4YHOU
BEPOSATHOCTEH, WHTEPIPETALNH
MaTeMaTH4YeCKON MOJTy4EHHOTO
CTAaTUCTUKH; YMEET MaTEeMaTHYECKOI0
oQopMIISITh pe3yabTaThl | pe3ynbrara
BBIINIOJTHEHHO!N pa0oThI:
COCTaBJISTh OJIHOE
OIKMCaHUE MTPOBOAUMOIO
pelIeHus: MaTeMaTu-
YECKOM 3a/1a4u ¢
000CHOBaHHEM
MOCIIE0BATEIbHOCTH
XOJI0B pELICHHUS C
HEeIbI0 OyTyIIuX
YMEHHI OATOTOBKHU
nH()OPMAITMOHHBIX
JTAHHBIX NS
cocTaBjeHuUs1 0030pOB,
OTYETOB U APYrou
TEXHUYECKON
JIOKyMEHTalluu
o Jlekumuy; e [IpakTHueCKUE 3aHATHUS;
e BrimonHenue
Buabt * Ilp aKTHI_IeCKHe JOMAILIHETO 3ajaHus; | Ipynmosere )
. 3aHATHUSA; KOHCYJIBTAIUH,
3aHATHH e (CamocrosiTenbHas
e [pymnmnosbie e CamocTosTeNbHas
paboTa CTyIeHTOB
KOHCY/IbTallUU paboTa CTyIeHTOB
Hcnonwzye (e KourposnbHas e KoHTponbHas e OrtBer Ha
Mble pabora; pabora; IIPAKTHYECKOM
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cpeacTrsa e BrinonHenue e Odopmienue 3aHATHH,
OLICHUBAHM JIOMAIITHETO JoMainHero 3anaHus; | ©  KonrtponpHas pabora;
| 3a/laHus; e 3ammra e DK3aMeH
e Komnoksuywm; VH/MBU1YaJIbHOTO
e DK3aMeH 3aJaHus;
e KoHcnekr
CaMOCTOATENbHOM
pabortsr;
e DK3aMeH

OOmue XapaKTepUCTHKU TTOKa3aTeNed M KPUTepHEB OLCHWBAHMS KOMIICTEHIIMHM Ha BCEX dTarax
MIPUBECHBI B TAOIUIIE 6.

Tadanna 6 — O0mue XapakTepUCTUKH MOKAa3aTeleil 1 KpUTepHeB OLleHUBAHUSI KOMIIETeHIMH 0
Tanam

Iloka3aTeau u

3Hatb YMmerb Baaners
KpUTepUHn
Oobnanmaet Ob6nanaet nquana-
(baKkTUYECKUMU U 30HOM
TEOPETUIECCKIMHU MPAKTHYECKUX Kontponmpyer
OTtauuno 3HAHUSIMH B YMEHHUH, paboTy, IPOBOAUT
(BbICOKMIi npezenax TpeOyeMBIX IS OLICHKY,
YPOBEHbD) u3yyaeMoH 00J1acTH pa3BUTHUS TBOP- COBEpUICHCTBYET
C IIOHUMAaHUEM YECKHX PEIICHH, JIeHCTBUS pabOThI
TpaHuUIl abcTparupoBaHHUs
MIPUMEHUMOCTH npobsem
Ob6nanaet
beper
JMana3oHOM
3HaeT QaxThl, OTBETCTBEHHOCTb 32
MPAKTUYECKUX
TIPUHIIHITEI, eI 3aBepIleHHE 3a1a4
Xopomo (0a30Bblit MPOIIECCHI, 00IITHe Y ’ B UCCJIEZIOBAaHUH,
TpeOyeMBbIX IS
YPOBEHB) MOHSITHS B npucrnocadbauBaeT
pelieHus
npezenax CBOE MOBEJICHHE K
. OTIpeIeIeHHBIX
n3y4aeMoit o01acTu 00CTOATENLCTBAM B
npoOieM B 06s1acTn
peleHnn npoodiaem
WCCIICIOBAHUS
Obnanaet
OCHOBHBIMH
YnoBjieTBOpUTEIb Obnagaer Pabotaet npu
. yYMEHUsIMH, TpeOye-
HO (TIOPOroOBbIN 0a30BBIMH OOLTHMHU MBIMI LTS IpsIMOM
YPOBEHbD) 3HaHUSIMU HaOJII0IEHU U
BBITIOJTHEHHS

IMPOCTBIX 3a1a4

2N
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qDOpMy.]'IPIpOBKﬂ rokasarejen u KpUTCPpUCB OLICHHUBAHUA ,Z[aHHOﬁ KOMIICTCHIIN

Tabnune 7.

Tab6auna 7 — [loka3zareu ¥ KpUTEepUH OLIEHUBAHUSA KOMIIETEHIIUM HA 3Tanax

INpUBCIACHA B

IToxa3zaTenn u

3HAThL YMeTh Baagern
KpHUTEpUHn
OT1n4Ho ® crmanoapmHuvle. ® c60600HO ®6 cogepuieHcmee
(BBICOKUIA 0asvi OaHHbIX, OpUeHMUpyemcsi 6 gnadeem
YPOBEHb) UHDOPMAYUOHHO Mamemamuyeckux NOHAMUAMU,
cnpasoymbvie u UCMOYHUKAX uoesmu,
NOUCKO8ble ungopmayuu; Memoodamu,
cucmemasl, ® NPABUIbHO CBA3AHHbIMU C
® uamemamudecKu 8bINOJIHAEM OUCYUNTUHAMU
000CcHO8bIBAC PUCYHKU, dynoamenmanvHoll
8b100p Memooa u yepmeoicu, Mamemamuxy ¢
NJaH peulenus epaguxu, Yebio 8blA6IeHUs
3a0ayu conymcmayroujue npooremHol
omeemy, cumyayuu,
e cmpoum egadeem ymenuem
MamemamuyecKue 8vlb0pa
u ungopmayuu u3
uHhopmayuoHusle DPA3TUYHBIX
Mooenu; UCMOYHUKOB C
® raxooum yenvio
ONMUMAJIbHbLE 000CcHOBaHUA
nymu peuienus Memoda peuierus
NOCMABIECHHbIX mamemamudecKkux
3a0au; 3a0ay,
® paspabamvigaem eymeem 4emKko
anzopumm dopmynuposamo
peuterus 3a0au; pesyibmanivl

peuteHus 3a0ay
UCCIe008anus ¢
VKA3aHUeM ux
meopemuyecko2o u
NPAKMUYECKO20
SHAYeHUs,;
egra0eem
CnocoOHOCMbIO
AHATU3UPOBAMD,
CUHME3UPOBAMb U
KpUumuiecku
Ppe3oMuUposams
ungopmayuro
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Xopomo (0a30Bblit

® Jonyckaem

®  npumensiem

® gnaoeem

YPOBEHb) Hebonvuue Memoovl PazHuLIMU
npobenvl, He peutenus 3a0ay cnocobamu
uckazusuiee 8 He3HAKOMbIX npeocmasieHus
Mamemamuyeckoe cumyayusx; ungopmayuu
cooepaicanue * yueem (ananumuueckoe,
omeema, KOPPEKMHO epaguyeckoe)

e cmpoum svipasxcamso u ®  Kpumuuecku
Jlo2u4ecKu apeymenmupo- ocmvlcaueaem
CBA3AHHBIU BAHHO NoTyYeHHble
omeem, UCNoIb3ysl 0b60cH08bI8aMb 3HaHUA;
NPUHANYIO Mamemamuyec-

HAy4HyIo K10
MePMUHONIO2UIO; ungopmayuro

® npumensiem 8
omeeme
00WEeNnPUHAMYIO 8
HayKe 3HAK08O-

CUMBONILHYIO
cucmemy
VCI0B8HBIX
0003HaYeHUl;

® apaymenmupyem
8b100p Memooa
peutenus 3a0ayu

YI0BJIETBOPUTENIL | ® codeporcanue ® yueem pabomams | ® donyckaem

HO (ITOPOTrOBbBIii usnazaem CO CNPABoOYHOU OwUOKU 6

YPOBEHb) ¢paemenmapro, JIUMepamypoti, HO Mamemamudeckou
He 6cez20a nouckK MepMUHONIO2UlU,
noc1e0068amenbHo; Mamemamu4eckou yepmegrcax,

® noxasvleaem ungopmayuu 8bIKIIAOKAX, HO
obujee nonumanue nposeoen ucnpaeusem nocie
eonpoca; He2nyb0Ko U HABOO0SAUUX

® 31aem OCHOBHbLE HenojHo, 80npocos
Memoovl peuieHus. | ® ymeem npenooasameins
MUNoOBLIX 3a0a4 npeocmasnimo ® gnadeem

pe3ynvmamol HABbIKAMU
ceoeti pabomul; peuienuss munosvix
® yyMeem npumMeHsmes | MAamemamuyeckux
3a0au

Ha npakmuke
OCHOBHbLE
Memoobl
obpabomku u
aumanusa
Mamemamuyeckoul
ungopmayuu

9
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3 TunoBble KOHTPOJIbHbIE 3aJAHUSA

JUyist peanu3ainy BHILIENEPEUUCIIEHHBIX 3a1a4 00yIEHHUs CTIONb3YIOTCS CIIELYIOIIIE MAaTEPHUAIIBL:
— THIOBBIC KOHTPOJIBHBIC 3aJaHWA WA HWHBIC MAaTCpuallibl, HeO6X0,Z[I/IMLIe aJIs1 OLICHKHN 3HaHHﬁ,
YMEHUM, HAaBBIKOB M (WIM) OIBITA JEATENLHOCTH, XapaKTEPU3YIOIMMX OTambl (OPMHUPOBAHUS
KOMIIETEHIMI B MPOIIECCE OCBOEHHUsI 00Pa30BaTENILHOM IPOrPaMMBI, B COCTABE:
TecT: e npenycmorpeno

Kontposbnas padora:
Cemectp 1
1. KonrtponpHas pabora no teme «JIuneitnas anreGpa»
2. KoHntponbHas paboTa 1o TeMe « AHaTUTUYECKasi TEOMETPHUS»
3. KontponbHas padota mo Teme «IIpeaensn
4. KourtponbHas pabdora no teme «IIponsBogHbie»
5. KonrponeHast pabora o teme «HeonpeneneHHblit nHTErpam (3amura HHIUBHIYaIbHOTO
3amaHus 1o teme: «HeonpeneneHHpli HHTETpa»)

IIpyMepbI KOHTPOJILHBIX Pa60T
Koumponvuas paboma no meme «Jlunetinas ancebpay

2 0 -1 3 2
1. Haiiti Matpuiy D=2A—(BC)T,€CHI/I A=-1 3 1|, B=|-4 -1}, Cz( 2 —4 SJ.
5 -2 -1 -1 0 o0
2 05 -1
2. Beraucauts onpenenurens D = 341
2 12
111 2
123 -1 14 -5
3. Pemmmts matpuunoe ypasaenne | —1 4 5(-X=[-3 24 -1/|.
101 -1 4 -3
2 -1 4 3
4. Haiitn 3auenust A, €CIIM OHU CYIIECTBYIOT, IIPH KOTOPHIX MaTpHULA _2 : 2 _1 UMEET HAMMEHBIINM PaHT.
5 1 17 11

VKa3aTb, 4eMy paBeH PaHT IPH HANJEHHBIX 3HAYEHUIAX A .
5. OrHocuTenbHO KaHOHHMYeckoro Gasuca B Ry mamer wetwipe Bexktopa fi=(1-12), f, =(3,0;-1), f3=(0;2,1),
X =(9;-5;3) . lokasars, uro Bekropsl f1,fy,f3 MoxHO npunsTs 32 HOBRIN Gasuc B Ry.  Haiitu koopmHate Bektopa X B

6asuce f;.
6. JlokazaTh, 4TO cucTeMa

2% + 53 - X4 = -5
3 + 4% + X3 + X = 8,
2% + X + 2% + X = 3

XX + X+ X3 + 2%, = T

UMeeT eUHCTBeHHoe pellenue. HeusBecTHoe X; Haiitu mo dopmynam Kpamepa.  Pemmuts cucremy metonom I"aycca.
7. lana cucreMa JIMHEHHBIX YpaBHEHUI

X1 — Xo 4+ X3 — X4 + X5z = 1
2%, + X — 2X3 + X4 — X5 = 3
5% + Xo — X3 + X4 — X5 = 7T,

11Xy + 4Xx, — 9%X3 + 4x, - 4x5 = 16

33
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Jlokasats, 4to cucrema coBMectHa. Haiit e€ obiuee pemrenne. Haiitn yactHoe pemenue, ecm X3 =—1, X, = X5 =1.

8. Berunciuts (2a+b,a—2b), ecin |a|: 5, |b | =2, (a;b)=120°.

9. BbluucouTh 00BEM NMpamMujbl, 3a1aHHON KoopiauHatamu ceoux BepummmH A(—2;—3;6), B(4;0;3), C(7;-7;4),
D(-2;0;3).

10. Jluneiinbiii omeparop A neiicteyer B Ry — R; mo sakony AX= (Xl +6X, +8X3, Xp,— 2% + 6%, +11x3). Haitru
matpuity A 3TOro omnepartopa B KaHOHM4YeckoM Oasuce. Jlokaszath, uto Bektop X =(4;0;1) sBnstercss cOOCTBEHHBIM TS

marpuusl A.  Haiitin coGcrBeHHOe umcino Ay, cooTBeTCTBYIOLIee BekTopy X. HaiiTh ocranbHble COOCTBEHHbIC YMCIia
Mmarpuiel A. Haiiti Bce coOOCTBEHHBIE BEKTOPBI MaTpULBl A U clienaTh IPOBEPKY.

KOHmpOJZbHaﬂ pa60ma no meme «Anarumuyeckast ceomempus )

1. [ana npsimas 2x+3y+4=0 u Touka My(4; 1). Hamumure ypaBHEHUs NpsMOM, mpoxojsineil uepe3 Touky M, a)
MIEePIICHANKYISIPHO JTaHHOU NpsMON 0) mapaielbHO JAHHOW TPSIMOT.
2. Haiinure npoekimio Touku P(—8; 12) Ha mpsmyto, mpoxoasiryio depe3 Touku A(2; —3) u B(-5; 1).

X_lzy—+1:E U IUIOCKOCTH 2X+3y+2—1=0.
1 -2 6

4. Beruucnure paccrosinue ot Touku P(—1; 1; —2) 10 1mi10ckoCTH, TPOXOAsIIei Yepe3 TOUKH
Mi(1;-1;1), Mp(-2;1;3) 1 Ms(4;-5;-2).
5. CocraBbTe KaHOHHYECKOC ypaBHEHHE MPAMOM, mpoxojsmieii depe3 Touky Mi(2; 1; —2) mapautenbHO — TIPSIMOM
3Xx—2y+4z-1=0
X+3y+2z+5=0"

3. Haiigure Touky nepecedeHus nNpsiMoii

Koumponvuas paboma no meme «lIpeoenvt»
Vx+4-1
VX+7-2
li x%—4x-21
My 7 2 237463
sin(x3+1)

1) lim,__5
2)

3) lim,__;

. x=2 \x—-2
4) limy., (3x—10)
4
5) lim,_o(1 + 2 sin(x3))*?
. 4x 2x
6) hmx_)z m In m
e3x—6_1
V7x—-13-1
In(3x-14)
X—5 ex_es

7) lim,_,,
8) lim

Konmponvuas paboma no meme «lIpoussoonsiey

1. [lana ¢pyakums U = \/XZ + y2 +72 . Haitmu:

a) koopymHatel Bektopa gradu B rtouke Mg(1,—-2,2);
ou
0) % B Touke M B Hanpasnennn Bexropa a=(8,—4,1).
a

2. Jlokasats, uto GyHKIus Z=X—7Y+ Xy2 - 2x2y YIOBJIETBOPSIET YPaBHEHUIO
2 2 82

y-ﬂ+2(x+y)-£+2(2x+ y)-—Z:O.
aXZ axay ayz
esin X
3. Jlana BekTop - GyHkius oanoii mepemennoit f (X)=| tgx |. Haitru f'(X) u f"(X).
2sin 2x

[y 2 2
4. Jlana pynxuus (X, y) = S-yXT+y .
2-In(4x +3y)
U4
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X=t+sint,

5. Haiit Y, 1 Yy, , ecinu
Yot Yox {y =2+ cost.

6. ®ynxkums Z =Z(X,Y) 3amaHa HESABHO ypaBHEHUEM x2yz -3y 22 +27-4x=0.

0z 0z
B ca) —(1,0,2); 6) —(1,0,2).
BIYHCIIUTE: &) aX( ); 6) ay( )

Hnousudyanvnoe 3a0anue no meme «Heonpedenennwiii unmezpany

dx dx 2 8- 3x
1) ) |———— 3) 4) | x-|cos4x“ —3)dx 5)
jcos X 2ctox I9x2 +16 Icos2 6x J ( ) I,/
1-2Inx dx e*dx arccos® x 5—4xarcsin x
6) | —————dx 7 8) | —— —dx 10 dx
)| ) | x2 +1Jarctg®x : jeXJrl | 1-x2 ) Jxll x2 arcsin x

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

+2x 3 X +1)dx dx
16)j X(x — 1)(x+1) 1) J.XT—l 18) Ix3—5x2)+6x 19) J.(x2+2)(x 1) )J.1+S|nx
dx dx edx dx (3x—2)dx
D o P o PG P Ipis Ol

dx

26) jﬁ/i—ldx 27) IH%; 2) [ 29 jtg?’xdx 30) J'x-sinxdx

Konmponvuas paboma no meme «Heonpeoenennwiil unmezpany

1. jcosx-(sin5x+1)dx
2. Ix-lnxdx
X-5
S aa™
dx
4. jx_xz

I dx
C0S2X — 25inX - COSX + 3sin 2x

Bonpocsl k ko/u10oKkBHYMY 10 TemaM «JInHeiiHas aaredpa», «AHAJIMTHYECKAS reOMeTpHs»

1. Tlonstue matpunsl. [lpumepsl. YacTHbIE BUIBI MAaTPHIL.

2. PaBenctBo matpuil. CioXeHHE MaTPHIl 1 YMHOXKEHHE Ha yrciio. Kakue MaTpHIlbl Ha3bIBaIOTCSI

COIJIACOBAaHHBIMH 110 pa3MepaM. Y MHOXKEHHUE MaTpPHLL.

[lonsTue onpenenurens nopsaka N. CBONWCTBA ONPEAETUTENS.

[TonsiTre anredpandeckoro gomnonHeHus. TeopeMbl 00 anredOpanyecKux JTOMOTHEHUS.

[Tonstue munopa. Teopema (6e3 H0Ka3aTeaBCTBA) O CBS3M MUHOPA U aJlreOpandecKoro AOMOJIHEHUSI.

[Tonsitne MmuHopa. Teopema (0e3 JOKa3aTeNbCTBA) O CBA3M MUHOPA U AIre0pandecKoro JTOMOTHEHUS.

Teopema o 6a3MCHOM MUHOPE | €€ CIAEACTBUS (0 TUHEHHON 3aBUCUMOCTH M HE3aBHCUMOCTH CTPOK U

CTOJNIOIIOB).

8. OOparnas marpuia. Teopema o cylecTBOBaHUM 00paTHON MaTpullsl. DopMyna HaX0XKIEHUS

AJIEMEHTOB 0OpaTHON MaTpPUIIBL.

9. MarpuuHble ypaBHEHHS U UX PEIICHHUE.

10. {aTe ompeneneHue paHra MaTpULbl U €€ 0a3MCHOTO MUHOpPA, Oa3MUCHBIX CTPOK M CTOJIOIIOB.
[TpakTHyeckuii crnoco0 OTHICKAHUS paHra MaTPHIIBI.

No ok
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11. ChopmynupoBars Teopemy Kponekkepa-Kanemnu.
12. 3amucars dhopmynsl Kpamepa.
13. Tlonsatue pyHmamenTanbpHOl cucteMbl pemenuii. Oteickanue OCP.
14. Jlath onpenencHue 6a3uca B N- MEPHOM apu(hMETHIECKOM MTPOCTPAHCTBE. TeopemMa 0 pa3ioKeHUH
BEKTOpa 1o 0asucy.
15. 3amucatp (hopMybl Iepexoia oT 0JHOTro Oasuca K Apyromy. IIoHsATHE OPTOrOHATBHON MATPHUIIHL.
16. [lonsiTe NMHEWHON 3aBUCUMOCTH U JINHEHHOM HE3aBUCUMOCTH BEKTOPOB, JTMHEHHAsI KOMOWHAIUS
BeKTOpOB. [lokazarh, 4TO BCAKMIA BEKTOP OJHO3HAYHO pa3jiaraercs 1o 0asucy.
17. OproroHansHble U OPTOHOPMHUPOBAHHBIE OA3UCHI.
18. CkanspHoe nmpousBeeHrne BeKTopoB. Omnpeienenne, CBOMCTBA U MPHIOKEHHS. BerauciuTensHast
dbopmyna.
19. TonsiTHE NE€BOM U IPaBOil TPOHKK BeKTOPOB. OnpeeneHne BEKTOPHOTO POU3BEICHUS BEKTOPOB.
CaoiicTBa. Beruucienne BEKTOPHOTO MIPOU3BEICHHUS 10 3a/IaHHBIM JIEKapTOBBIM KOOPAMHATAM
BEKTOPOB
20. CmemaHHOE IPOU3BEICHHUE U €r0 Te€OMETPUUECKHIA CMBICI. BpIuncieHe CMEeIanHOro
MIPOM3BENICHNUS B JEKapTOBBIX KOOPINHATAaX.

21. TloHsiTHe COOCTBEHHOTO BEKTOpAa U COOCTBEHHOT'O YHCIIa JMHEHHOTO Olleparopa, UX HaXOXK/IECHHUeE.

22. TlomyuuTh ypaBHEHHE IPSIMO#, IPOXOASIICH Yepe3 Touky Mo (Xo, Yo) MEPIEHAMKYIIPHO BEKTOPY N
{A,B}. OGee ypaBHeHuUe NPsIMON Ha IIOCKOCTH.

23. Boruncnenue yria MexIy IpSMbIMH. YCIOBUE MAPAIIICTFHOCTH U EPIICHANKYIIPHOCTH TIPSMBIX Ha
IJIOCKOCTH.

24. YpaBHeHHE IUIOCKOCTH, HPOXOUAILEH Yepe3 AaHHy0 Touky My (Xo, Yo, Zo) IIEPIIECHAUKYIIAPHO

nanHoMy BekTopy N {A,B, C}. Obmiee ypaBHEHUE TJIOCKOCTH.

25. Kak HaliTi ypaBHEHHUE IJIOCKOCTH, MPOXOASIICH yepe3 Touky Mo (Xo, Yo, Zo ) apajuieibHO IBYM
3a/laHHBIM BEKTOpaM. YpaBHEHUE IJIOCKOCTH, IPOXOJAIIEH uepe3 TpU 3aJaHHbIE TOUKH.

26. OxapakTepu3yiiTe BCEBO3MOXKHBIEC CITy4aH PaCIHOIOKEHHS TPEX MIIOCKOCTEH.

27. 3aauu O BBIYMCICHUH YITIa MEXY TUIOCKOCTSIMH. YCIOBUE MApaIIeIbHOCTH U MEPIEHAUKYIIPHOCTH
IJIOCKOCTEH.

28. Ilepexox ot 001Iero ypaBHEHHs MPSIMOM B MPOCTPAHCTBE K KAHOHUYECKUM U ITapaMeTPHUECKUM.

29. 3aga4yn 0 BRIYUCICHUN PACCTOSIHHSI MEXKAY TOUKOM U MPSIMON B IPOCTPAHCTBE U MEXKIY
CKPEIUBAIOIIUMHUCS MTPSIMBIMH.

30. Brruucnenue yria Mexay MpsiMOi U TNIOCKOCTBIO.

31. Beruucienue yrina MexIy AByMs IPSIMBIMH B IPOCTPAHCTBE. YCIOBUS MapajuieIbHOCTH U
NEPIECHIUKYISIPHOCTH MPSMBIX.

32. Dmmumnc. 3anucarh KaHOHUYECKOE YPaBHEHHE JUTUIICA. DKCIECHTPUCUTET H TUPESKTPUCHI DILTUIICA.

33. 'unepOouna. 3anucaT KAHOHUYECKOE YPaBHEHHE TUNEPOOIIbl. DKCIEHTPUCUTET, JUPEKTPHCHI,
ACUMIITOTHI.

34. Ilapabona. 3anucaTb KAHOHUYECKOE YpaBHEHHE TapaboIbl.

Cemectp 2
1. KourponpHas pabora o reme «/luddepeHnnanbuble ypaBHEHUsD» (3alIUTa HHANBUAYaIbHOTO
3aganus o Teme «/IuddepeHnnanbabie ypaBHSHHS»)
KonrtponpsHas padora no reme «Teopus momusi»
KonTponbhas pabota no reme « DyHKIIMHM KOMIUIEKCHOTO IEPEMEHHOT0»
KonrtponpsHas pabota o reme «HucaoBble psiibh»
KonTponbhas pabota no reme «Bpruetsl. [IpunoskeHne TeoOpun BEIYETOB K BEIYMCICHUIO
UHTETPaIoB»
KonTponbHas pabota mo teme «OnepalmoHHOE UCUUCIICHUE)

ablrwn

o

Hnousuoyanvhoe 3a0anue no meme «/{ugghepenyuanvhovle ypagHeHus»

2R
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1. Haiinure o6umii uarerpan quddepennnansHoro ypasaenus Incosydx+ xtgydy =0; yy 77 +eY=0;

Y y
y = +Cosy

2. Haiinure pemenue 3anadu Komu Yy — Xzﬁ_y =e’(x +l)2, y(0)=1;
(13y°—x)-y =4y, y(B)=1; y+xy=(x-1)-e*-y? y(0)=
3. Haiinure obumwmii naterpan auddepeHnnaibHOro ypaBHEHUs

(cos(x +y 2) +5si nx)dx + 2ycos(x +y 2)dy =0

) 1
4. Haiinute obrmiee penreHne audepeHnuaibHoro ypaBaeHus Cthx -y —y + chx = =0

5. Peumre 3agaqy Komm y7-y3+9— () 1 y'()
6. Haiinure oOmee pemeHue nn(pq)epeﬁunam)ﬁoro ypaBHeHus y"—13y"+12y' =x-1;
y"—7y"+15y —9y = (8x—12)-e*; yr+ 2y +5y =—0sX; y'+64y =16-sin8x—64-e*

7. Pemmmre 3amauy Komm y”+3y'+2y = e ¥ y( ) 0, y'(O) =0
dx

qf =X +2y+ 4e*,
8. Haiigute oGmiee pemenne cucreMsl AudepeHIInanbHbIX YpaBHEHUH d;[/
gt =Xt 2y

Koumponvuas paboma no meme «/Jugpghepenyuanvivie ypagrnenusy
1. Haiigute oOumii uHTerpan qudpepeHnaIbHOr0 ypaBHEHHS
3 sinydx = (—1)dy
cosy
y —4xy = —4x3 y(0)=-1/2
2. Haipure pemenue 3agaun Komm
3. Haiigure oOmmii maTErpai 1udepeHmaib-Horo ypaBHEHHS

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

Xy”l + y”
4. Hatinure obmiee pemienue qudepeHnant»HOr0 YpaBHEHUS ﬁ
yn — 8y3’ y(O) — :L y!(o) =2

5. Pemure 3amauy Ko
6. Haitaure obmee pemenne aubdepeHIHaTbHOI0 ypaBHEHHS Y + 3Y” + 2y = X2+ 2X +3

7. Pemmre 3anauy Komn
X

yry=s e y(0)=1n27, y(0)=1-In9

—2X+ 2y,
8. Haiigure oOriee pemenne cucremMsl auddepeHnnanbHbIX ypaBHEHUH g;/

= = 2x+ y+16tet

Konmponvuas paboma no meme «Teopus nona»

1. Haiigure paboty cusl F = (X + y)i + (X - y)] NP TIEPEMEIICHHUH 110 KPUBOMH y=X2 ot touku M(-1;

1) mo Touxu N(1;1).
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2. Jloxaxure, uto ose a=(12x+5y —9)i +(5x+2y —4) ] noreHuMaIbHO U HaiiUTe €rO MOTEHLKAIL
Cnemnaiite mpoBEPKY.
. S T X
3. HaiinuTte moTok BEKTOpHOTo Noist & = Xi + Y j +zK 4epes 4acTh MI0CKOCTU Sty+z= 1,
PacHoI0kKEHHYIO B IIEPBOM OKTaHTE (— OCTPBIi).
4. Haiinure diva n rota BTtouke M(0,7/2,1), ecnn 5=(6x—cosy, eX+7z 2y+32).
5. HaiiauTte mOTOK BEKTOPHOTO MOJs @ = 3XZi —2X j + YK uepe3 3aMKHYTYIO HOBEPXHOCTh
{X+y+z=2 x=1 x=0, y=0, z=0} (Hopmanb BHemIHs).
Koumponvuas paboma no meme « @yHKyuy KOMHIEKCHO20 NEPEMEHHO20»
1. Haiinure Bce 3HaYCHUS KOPHS \4/—3+ 4
2. TlpencraBere B anredpamyeckoii popme a) Ln(—1+ i3 ); 6) (1+i)'
3. Haueprurte o0Onacth, 3aJaHHYIO HEPABEHCTBAMHU ‘Z —Zq <1,
4. TlokaxuTte, 4TO 3a7aHHas GYHKIMS U(X,y) sSBIsSETCS rapMOHUYECKOil. BoccTaHOBUTE MHUMYIO
yacTh aHanmuTH4eckoi Gpyukuuu f(z), ecmm u(X,y)=-2xy -2y u v(21)=1
5. BelumcinTe HHTErpA j(1+ i+22 )dz, rne C — nuHUsA, coequHAIONAas TOUKU 23 =0 u Z, =1+
C
0 MPAMOU
z
6. Bpraucnure uHTETpA § 5 dz, ecou C: a) |z — 2| =1;0) |Z —4| =3, B) |Z —2| =
7 -6z
C
Koumponvuas paboma no meme « Hucnosvie psovi»
1. HccnenyiitTe yiCIOBBIC PSABI Ha CXOIUMOCTD
© 3" 3n+2
S . I o [
_1n+3 nln -|-4 ,( ) 4n 1
0 0
2. Haiigute 001acTh CXOAMMOCTH psifia a) Z(In x)', 6) Z nz"
n=1
3. Paznoxute pynkumu B psan Telnopa B OKPECTHOCTH TOUKH X =0
. X 1+x
a) f(x)=1-e¥*, 6)f(x)=sin®x,B) f(x)=——, 1) f(x)=In [—=.
) (0 ) H=sinx. ) 1= 1) ()=in 1
Konmponvuas paboma no meme «Boiuembi.
IIpunosicenue meopuu 8b14emos K 8bIYUCTEHUIO UHMESPALOBY
1. Ompenenute T 0COOO TOUKU
In(1+ 2z 1
2 1= 0.6 t)= L1 2229y E 7yl
z (z- 2) .’ aan! - ( )
2. Beruncnurte uHTETpabI

28

2) %[ﬂ—dz C:=12

H2*-1)-(2-3)
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T +00

dx

dx
R -.‘»\/2+cosx’ & _L(x2+1)'(x2+4)

/4

Koumponvuas paboma no meme «Onepayuonuoe ucuucienuey
t
. _[+3 a4t
1. Haiigute uzobpaxkeHue f(t)—jt -e T dt
0

2. Haiinure opurnHai no usobpaxennto: a) F(p)= 2;

p _p+1> 6) F(p):(

N
p-1)p+2)
3. f(t) = sht, (p(t) =t a) 3amummTe cBEPTKY f#@ B BUIE HHTErpaa U HAlIHUTE ¢& H300PAKEHHUE;

0) 3anummte popmyny roamens
X' =4x+3,
4. Pemmre 3amauy Komu a) x"+x=3sin2t, x(0)=x'(0)=1; 6) {y' =X+2Y,
x(0)=-1, y(0)=0

Cemectp 3
1. KonrtponwsHas pabora no teme «/leiictBus Haa coObITHsIMU. OCHOBHBIE TEOPEMBI TEOPUU
BEPOATHOCTEN»
2. KoutponbHas pabota no teme «CirydaifHble BETHUYUHBI U UX XapaAKTEPUCTUKID)

w

KontponrHas pabora o reme «MHOroMepHbIE CiTydaiiHble BETUUHHBI)
4. Wrorosas KOHTpoJbHAs paboTa mo Temam paszena «Teopus BeposTHOCTEH» (3amauu, 1Jis
pEeIIeHHs KOTOPhIX HEOOXOAMMO 3HaHUE BCEX pa3/iesioB Kypca)

IIpuMepbl BAPHAHTOB KOHTPOJIbHBIX PadoT.
Koumpoavnas paboma no meme «/{eticmeus nHao coovimusmu. OcHOBHbLE MeopeMbl MeopUul 8eposImHOCe»
Bapuanr 1.1.
1 .1.1. Ky6, Bce rpanr KOTOPOTO OKpAIIIeHbI, paciuieH Ha 64 KyOnKa OJMHaKOBOTO pa3Mepa,
KOTOpBIE 3aTeM nepementansl. Halaure BepoATHOCTD TOTO, YTO CIYYallHO B3STHIA KyOHK UMEeT
JIBE OKpaIlIeHHbIE TPaHH.
1.1.2. Ha crennaxe B ciny4aiiHOM nopsaake cTouT 10 kHUT, mpudeM 4 U3 HUX IO MAaTEMATHKE .
Cuay4aiiHo B3su TpU KHUTH. HaliiuTe BEepOsSTHOCTD TOTO, YTO CPENIU HUX OKKETCS XOTS OBl
OJIHA TI0 MaTEMAaTHKE .
1.1.3. B kopoOke 20 mammouek, nmpudem 4 u3 HuX paccuntansl Ha 2208, a 16 Ha 1278B.
[TonoBuna Tex u apyrux MaroBble. CiydaiiHo B3suin 2 namibl. Haliqute BeposiTHOCTH TOTO,
YTO OHHU Pa3HOTO HAIPSDKEHUS U 00€ MaTOBBIE.
1.1.4. B cnapraknane ygactBytoT 20 crOpTCMEHOB: 12 JTBDKHHKOB M 8§ KOHBKOOEKIEB. BEpOATHOCTH BBHIOIHUTH
HOpPMY JIBDKHHKOM paBHa 0,8, a koHbkoOexkuem(,4. Crny4aiiHO BbI3Basi 2 cropTcMmeHa. Haiimure BeposTHOCTH
TOr0, 4TO OHU 00a BBIOJHUIN HOPMY.

Koumponvnas paboma no meme «Cnyuaiinvie 8enuuunsl u Ux YUCI06ble XAPAKMEPUCTIUKUY
Bapmuanr 2.1.

2.2.1. BeposiTHOCTB TOTO, UTO B OMONMOTEKE HY)XHasl CTyJCHTY KHUTa cBoOoHa, paBHa 0,3. CocTaBbTe psj pacipeeseHus
grcna OMOIMOTEK, KOTOPBIE TOCETUT CTYAEHT, €CIM B TOPOJE BCErO UYETHIpE OMOIMOTEKH M BCE OHM MMEIOT HY)KHYIO €My
kuury. Haiinure ¢pyHKIMIO pacnpeeseHus, MaTeMaTHuecKoe 0KUAaHHe U JUCIIEPCUIO ITOH CITy4aifHOM BeNUYHHbI.

0,x<-1
2.2.2. Jlana QyHKIMs pacrpeaeienus cuydainoi semmunnbl X F(x) =JAx3+B,-1<x <1

1,x>1

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

KOHmpOﬂbHCl}Z pa60ma no meme ((MHOZOMeprl@ Cﬂy‘laﬁHble GENUHYUHDBL U UX YUCTOBbLE XAPAKMEPUCTMIUKUY»

Bapuanr 3.1.
3.1.1. IsymepHas ciydaitHas BermmumHa (X,Y) 3a1aHa MaTpUIEH pacrpeesieHIsI BEPOSITHOCTEH
X
v 1 2 4
0 0,1 0 0,2
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Haitnure
1) psnsl pactipenenenus X u Y,
2) MareMaTH4eCKue OXKHIaHHS;
3) mucnepcuu;
4) xoBapuarmio X u Y
5) k03D HUITHCHT KOPPEIIAIIHHT;
6) ycnoBHOe MatemaTuueckoe oxuaanue M[Y/X=2].
3.1.2. IsymepHbIii ciy4aitabiii BekTop (X,Y) 3a1aH MIIOTHOCTBIO PACIPEICICHUS BEPOSITHOCTEH
{A(;cy A:0(0;0),B(1;0),C(1; 1) B apyrux TOYKax.
Haiinure
1) mapamerp A;
2) mIoTHOCTH pachpexneneHus BepositHocted X u 'Y
3) MaTeMaTH4ecKHe OXKHIAHUS;
4) nucniepcuy;
5) xoBapuarmo X u Y,
6) k03 HUIHEHT KOPPEIISIINY;
7) ycnoBHOE MaTeMatHueckoe oxkuaane M[Y/X=1/2];
8) snauenue Gpynkunu pacnpeaenenus F(1; 1/2).
Hmoezosas konmponvras paboma no Kypcy
Bapuanr 4.1.
4.1.1. JlaHa mIIOTHOCTH pacIpeaeNeHus CITydaifHOW BETHIUHBI X:
r 0,eciux <0;

1
E,eC]lu 0<x<1;

x)=+<1
) gx,ewzu1<x£2;

0, eciu x > 2.

1
CoObiTHe A HacTymaer ¢ BeposATHOCThIO 1/3, ecnm m BeposiTHOcThiO 2/3, ecnn X € (E ;2]. UsBectHo, 4ro coObiTHe A

. 1
Hactynuiio. Haiianre BeposTHOCTH TOro, uTo 1ipu 3ToM X € [0; E]'

4.1.2. Tlo HEKOTOPOH 1eNIU MTPOU3BEACHO TP BBICTpeNia ¢ BeposaTHOCThIO nonaganus 0,1; 0,2; 0,8 coorBeTcTBenHo. [Ipu onHom
MOTIATAaHHH TIeNTb OYyZIeT pa3pylieHa ¢ BeposaTHOcThio 0,4, pr IBYX — ¢ BepostHOCTEIO — 0,6, ipu Tpex — 0.8. Llens okazanack
paspyieHHoil. Haliqute MaTemaTrueckoe OXKuJaHue Yrcia nonajganuii B uenb. Oteer okpyraute 1o 0,1.

4.1.3. Haligute KyMyasuTHYI0 QyHKOUIO @, (t) coydaiinas Benuuuebl X, 3aJaHHON IUIOTHOCTBIO pacnpenenenus p(x) =
1

m((x-1)2+1)
4.1.4. Jlnametp X OTBEpCTHs UMEET HOPMAIbHOE PACTIpE/IeNICHHE C YHCIOBBIMU XapakTepuctukamu: M[X]=5 mm, 6[X]=0.2
mM. uametp Bana paBeH 4.9 mm. Haiinute BEposSITHOCTH TOrO, UTO Baj BOMJET B OTBEPCTHUE.

OrpannunTbes ciygaem t>0.

Bonpochb! kK KOJLTIOKBUYMY: (POPMHPYIOTCS M3 CIIUCKA SK3aMEHAIIMOHHBIX BOIIPOCOB K AK3aMEHY B 3-eM
ceMecTpe (MIpUBEICH HIDKE).

Tembl J1a00paTOPHBIX PadOT: He NpeyCMOTPEHO

Buinoanenue JAOMAaIIHETro 3aJaHud:

Cemectp 1

1. Marpuusl u 1elicTBUS HaJ HUMHU.

2. Beraucnenue ompexnenurteneid 2-ro mopsaka. [loHsTHe MuHOpa W anreOpandeckoro JTOTOJHEHUS.
Boruncnenue onpenenuteneii 3-ro ¥ 4-ro MopsiAKOB.

3. OOparnas matpuia. Pemenne MaTpuIHbIX ypaBHCHHIA.

4. Haxoxnenue panra MaTpuilpl. Teopema o 6a3MCHOM MUHOPE.

5. baszuc u pasmepHocTh nuHEHHBIX npocTtpaHcTB. Koopaunatel BekTopa. ([lonstue 6azuca. @opmyisl
nepexosia oT oJHOro Oaszuca k aApyromy. OpToroHajbHble U OpTOHOpMHpOBaHHBIE Oa3ucel. Hopma
BEKTOpA.

6. Pemenue cucreM TMHEWHBIX ypaBHEHUI MeTogoM Kpamepa, metomom ["aycca.

an
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Pemenne HeonpeaeneHHbIX CUCTEM JIMHEHHBIX ypaBHEHUN. Pemenue cuctem JIMHEHHBIX OJJHOPOIHBIX
paBHEHUI.

JIunelinble onepauuu Hax BekTOopamu. CKalspHOE, BEKTOPHOE M CMEIIAHHOE INPOM3BEACHMS, HX
IIPUMEHEHHUE.

JIuHelHbIN omepaTop M ero matpuna. HaxoxaeHue cOOCTBEHHBIX YHMCEN U COOCTBEHHBIX BEKTOPOB
JINHEMHOTO omneparopa.

IIpsimast TMHUA HA IIOCKOCTH.

ITnockocTs.

[Ipsimast ¥ IJIOCKOCTB B IPOCTPAHCTBE.

[lonsipHast cuctema koopauHatr. lloBepxHOCTHM BTOpPOro mOpsAAKa: KaHOHWUYECKHE YpaBHEHUS,
HCCIIEIOBAaHUE C IOMOIIBIO CEYECHUH.

Ipenen uuciioBoi mocieaoBaTesibHOCTH (PackpbiTHe HEONpeaeNIeHHOCTH 0/0o, 00— (IPOOHO —
palMoHalbHbIe, HPPALIMOHAIIBHOCTH, (PAKTOpUAIIbL)).

[penen dyukun (Packpeitie HeonpeneneHuoctei 0/0, cofoo, co—o0).

3amedaTesbHbIE TIPEEIIbI.

CpaBHeHHMEe OECKOHEYHO MajbiX. | J1aBHAs 4acTh.

HenpepsiocTs pynkiuu. Kinaccugpukanus Touek paspbisa.

[IpousBognas. TexHuka mudpdepentmpoBanus. IlpousBoanas cioxkHoil ¢yHKUMH. Mertoa
norapupmMuueckoro 1udhepeHIMpoBaHus.

[IpousBoansie u auddepeHnnans BeIcux nopsakoB. @opmyna Jlebnunma. Juddepenupopanue
GyHKUUH, 3aJaHHBIX HESIBHO, TApaMETPHUECKH.

I'eomerpuueckuii cmbici npousBogHoM. @opmyna Teiniopa. IlpaBuino Jlonurans.  YacTHeie
MPOU3BOJIHBIE U U depeHian GyHKIUN HECKOJIBKUX TePEMEHHBIX.

[IpunokeHne 4YacTHBIX MNPOU3BOJAHBIX (IPaaUEHT, MPOM3BOAHAS MO HAMNpPaBICHUIO, YpaBHEHUE
KacaTeJbHOU wiockoctd). JuddepenuupoBanue HesBHO 3aJaHHONW  (QyHKUuH. YacTHble
MIPOM3BOIHBIE BBICIIUX MOPSAKOB.

Henocpencrsennoe nunterpuposanue. [logsenenue noa 3Hak auddepennnana. 3amMeHa nepeMeHHOM.
Meron wuHTErpupoBaHue MO dacTIM. VHTerpupoBaHHME BBIpAXKEHUH, COIAEPKAIIMX KBAJIPaTHBIN
TPEXWIEH.

HuTterpupoBanne panuoHaIbHBIX APOOECH.

WuTerpupoBanue uppanuoHaibHocTel. Teopema YeOblmena.

NuTterpupoBanue QyHKIMHA, pallMOHAIBHBIX OTHOCUTEIBHO TPUTOHOMETPUUECKUX (DYHKITHH.
Cemectp 2

OmnpeneneHHplii WHTETpaj, ero cBoicTBa. Popmymna HeroTona-JleliOnuna. MuTerpupoBanue 1o
4acTsM U 3aMEHa NIEPEMEHHOI B OIIPEJIETIEHHOM MHTErpalle.

IIpunosxeHus oNpeneIeHHOTO NHTErpaa.

HecoOcTBeHHBIE HHTETpANIBI ¢ OECKOHEUHBIMU TIPEICTIaMH.

JIBOViHbIC UHTETPAJIBI.

3amMeHa NEPEeMEHHBbIX B JBOMHOM MHTerpajie. J[BOWHOI MHTErpan B MOJSPHON CUCTEME KOOpPIMHAT.
ITpumeHeHne ABOMHOIO MHTErpaa K PEeLIeHNI0 TeOMETPHUECKUX U (PU3MUECKUX 3ajad.

TpoiiHOM MHTErpall B 1€KapTOBOM CUCTEME KOOPAUHAT.

3aMeHa epeMEeHHbIX B TPOHHOM uHTerpaie. Lnnuuapudeckas u cepuueckas CUCTEMbl KOOPIUHAT.
[Ipunoxenus.

KpuBonnHeliHple HHTETpaibl Mo AyinHe 1yrd. CBONCTBA, BBIYMCIIEHUE, IPUMEHEHUE.

KpuBonunelinple uHTErpansl no koopanHataMm. (CBOWMCTBa, BBIYUCIEHHE, NpuUMeHeHHe. Popmyna
I'puna.

[ToBepxHOCTHBIE HHTETpaibl |-ro poaa.

IToBepxHocTHBIe MHTErpasl |1-ro poga. @opmynsl Crokca u Octporpaackoro-I'aycca.

BexTopHsble noss.

Juddepennmanbable ypaBHEHUsI TIEPBOTo MOPSAKA: YPaBHEHUS C pa3elsONIMMUCS ePEMEHHbIMH;
OJTHOpOJIHBbIE nH(dhepeHITnaTbHbIC YPaBHEHUS.

Juddepennmansable ypaBHEHUSI MEPBOrO TMOPSJIKA: JIMHEHHbIE ypaBHEHMs, bepHysmin, B HOJIHBIX
muddepernuanax.

VYpaBHEHHUS BBICIIMX MOPSAKOB, JOMYCKAIOIINE TIOHMKEHHUE MTOPSIKA.
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Jlunelinsle nu¢¢epeHIuanbHble YpPaBHEHUS C IOCTOAHHBIMU Kod(¢dunuentamu. HaxoxneHnue
00IIero pemeHus 0JHOPOIHOTO YPaBHEHUS.

Jlunelinsle nuddepeHanbHble ypaBHEHUS C MOCTOSHHBIMU Kodg¢uinuentamu. Haxoxnenue
YaCTHOI'O pPEIICHUs JIMHEHHOTO0 HEOJHOPOIHOTO ypaBHEHHS IO MPaBOil 4acTH CIELHAIbHOIO BHUJA.
Meton Baprany IpOU3BOJIbHBIX IOCTOSHHBIX.

Cuctembl TUHEWHBIX TU(GEPEeHINATBHBIX YPaBHEHUH C MOCTOSHHBIMH Ko3(dduumentamu (MeTox
HCKITIOUCHHMSI, METOJT DUJIepa).

DnemeHTapHbIe (YHKIIUU KOMIUIEKCHOTO TIEPEMEHHOTO.

[IpousBoHas GYHKIUN KOMIUIEKCHOTO II€PEMEHHOTO.

WuTerpan ot pyHKIIMH KOMIUIEKCHOTO IEPEMEHHOTO.

WnTterpansuas gpopmyna Komm.

Yucnossle psaasl. TeopeMbl CpaBHEHUS.

[Ipu3naku cxoaumoctu: Jlanam6epa, Komm, nHTErpanbHbIA.

3HaKouepeyommecs psabl, npu3Hak JleiioHuma.

OynkioHanbHele psabl. O6macts cxonumoctH. [Ipusnak Beitepirpacca. Cymma GpyHKIIMOHAIBHOTO
psna.

Crenennsle psaabl. IHTEpBas U paguyc CXOJUMOCTH.

Psan Teinopa. Pan Maknopena. [IpuMeHeHne cTeneHHbIX PsIIOB.

Psan Jlopana.

Oco0ble ToukH, ux kiaccuduxanus. Psn Jlopana B okpecTHOCTH 0CO00M TOUKH.

Brruetsr. OcHOBHas Teopema O BelUeTaxX. BeluncieHne BHIYETOB.

[IpunosxeHne BbIYETOB K BBIYUCIICHUIO HHTETPAJIOB.

Psan dypre. Kommiekchas gpopma psina Oypoe.

[Ipeo6paszoBanus Jlamnaca.

Haxosxaenue opuruHaia no M3BECTHOMY H300paKEHHIO.

[IpumeHeHne onepalluOHHOTO UCUUCIICHUS K pelieHHIo nudpepeHnanbHbIX YpaBHEHUH U CUCTEM.
Cemecrtp 3

Komb6unaropuxka.

HeiictBus Hag coObITHAMU. CTaTUCTUYECKOE, KIIACCHUECKOe, TEOMETPUYECKOE ONpeiesieHIe
BEPOATHOCTH.

OcHOBHBIE TEOpEMA TEOPUU BEPOATHOCTEH.

®opmyia noaHou BeposaTHOCTH. Popmyna baiieca

[locnenoBaTenbHOCTh HE3aBUCUMBIX OIBITOB.

JIMCKpETHBIE U HENIPEPBIBHBIE CITy4aiHbIC BEITMUNHBIL.

UucnoBble XapaKTEPUCTUKU CIIy4aHBIX BEJIUYMH.

3aKOH paBHOMEPHOTO pacnpeneneHus. [lokazaTtenbHOe 1 HOPMAJIBHOE PaCIPECIICHUS.
Xapakrepuctuieckast GyHKIHS.

JIByMepHbI€ cllydallHbIC BEJIMUUHBI.

[IpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEMN.

DNeMEHTBI MAaTEMATHYECKOM CTaTUCTUKH.

[locTpoeHne OBEpUTENBHBIX HHTEPBAJIOB AJIsl [1APaMETPOB PACIIPEICICHHUS.

Tembl 11 caMOCTOATEIBLHON PadoThI:

Cemecrtp 1

1. IIpouenypa opToroHaan3anuu.

2. JluHeitHBIE TPOCTPAaHCTBA. ApU(METHUECKUE TPOCTPAHCTBA. EBKINIOBBI IMHEHHbBIE TPOCTPAHCTBA.

3. O®yHKIWUW B TMHEHWHBIX TpocTpaHcTBaxX. KBaapatwunsle ¢opmbl. [IpuBeneHne kBagpaTnaHON GOPMBI
K I'JIaBHBIM OCSIM.

4. Tenzopsl. Onepainuu HaJl TEH30pPaAMHU.

5. VYpaBHeHHE MMOBEPXHOCTH B pocTpaHCcTBe L{Mnmuuapudeckue, KOHMYECKUE ITOBEPXHOCTH,
MIOBEPXHOCTHU BPAILCHUS.

6. MuoxecTBa. Onepaiyu HajJ MHOXecTBaMH. [ paHUIIBI YUCIOBBIX MHOXKECTB. MOITyb
JECUCTBUTEILHOIO YHCIIA.
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7.

DneMeHTapHble GYHKIINH, UX CBOMCTBA U rpaduku. OCHOBHBIE CBOMCTBA GyHKIIMU. ClIOKHAS U
obpaTtHas QyHKIUH.

8. YwucieHHbIe METO/BI PELICHUSI YPABHEHUIL: 3a/1a4ul OTAEICHUS KOPHEN; METO] TUXOTOMUH.
UYucneHHble METOABI PEILIEHUS 3a7a4 00 UHTEPIOISINY 3aBUCUMOCTEN.

9. TeomeTpuyeckHii U MEXaHUYECKHUIA CMBICI IPOU3BOTHOM.

10. Ilpu3Haky MOCTOSTHCTBa U MOHOTOHHOCTH (DYHKITMH. DKcTpeMyMbl. Hanbombiiee 1 HauMeHblee
3HauyeHue (PyHKLUU HA OTPE3Ke.

11. BemmykinocTh BBepX U BHU3 rpaduka Gpynkuuu. Touku nmepernda.

12. AcumnTotsl. MccnenoBanue GyHKIMHM U TOCTPOCHHE rpaduka.

13. Ilpenen 1 HENPEPHIBHOCTH (PYHKIIUH MHOTUX MEPEMEHHBIX.

14. TlpousBogHast MaTpULIA U €€ CTPOEHHUE.

15. ®opmyna Teilsiopa B MHOTOMEPHOM cClly4ae.

16. OkctpeMyM (YHKIMM HECKOJbKMX IepeMeHHbIX. HeoOxoaumble U JOCTATOYHBIE YCIOBHS
AKCTpEMyMa.

17. Ycnosuslii s5xcTpeMyM. HanMensbiiee 1 Hanbosbliee 3Ha4eHUs: GYHKLIUU B 00JACTH.

Cemectp 2

1. IlpuOnrkeHHbIE BBIYUCICHUS ONPENEICHHOIO HHTerpaja. YucieHHble METOAbl  BBIYHUCICHUS
UHTETPAJIOB C 3aJJaHHON TOYHOCTBIO (METOBI IPSIMOYT OJIBHUKOB, METOJ| TPAIIELIU).

2. CXOOuMOCTh B CMBICJE TJIaBHOTO 3HaueHHWs. HecoOCTBEHHBIE HWHTErpalibl OT HEOTPaHUYCHHBIX
G yHKIHH.

3. YwucneHnHsle MeTOBI pemeHus 3agaun Ko st 00bIKkHOBEHHOTO A pepeHInanbHOro ypaBHEHHUS.

4. JluddepeHnmanbHbIi JIMHEHHbIN onepatop. JInHEHHO 3aBUCHMBIE U TUHEHHO HE3aBUCHUMBIE CHCTEMBbI
¢bynxuii. [Ipumepsr.

5. Omnpegnenutens Bponckoro. [loka3aTreabCcTBO pPaBEHCTBA HYJIO OIpenenuTens BpoHckoro s
JUHEIHO 3aBUCUMOM cucTeMbl QyHKIMI. Teopema o ToM, 4TO JIJIsl TMHEHHO HE3aBUCUMBIX pEIICHH
OJIHOPOJHOI'0 YpaBHEHMSI OIIPEIEIUTENsT BpOHCKOro HE paBeH HYIIIO.

6. IlociemoBaTenbHOCTh KOMIUIEKCHBIX YHcen. JIMHelHbIe 0TOOpakeHHs. Y paBHEHHE 00pa3a KPUBOH.

7. PaznoxeHue B psj Mo opToroHanbHbIM (yHKIMAM. P @ypee. [loHsATHE 0 CXOAMMOCTH B CpelHEM U
CpPEHEKBAIPaTUYHOM. DKCTPEMaTbHOE CBOMCTBO OTpE3KOB psana Dypre.

8. MHurerpan [droamens. CBeneHue 3a1a4u K 3a7jaue ¢ HYJIEBBIMH HAaYaJIbHBIMHU YCIIOBHSIMH.

9. Pemenue uHTETpadbHBIX ypaBHEHU BombTeppa ¢ siapamu cienuanbHOTo BUAa. Pemenne HeKOTophIX
3aJa4 MaTeMaTHYECKO (DU3HKH.

Cemectp 3

1. Axcuomarnueckoe onpeJiereHne BepoSTHOCTH.

2. TloTok coOBITHII. DIEMEHTHI TEOPUH MACCOBOTO OOCITY)KUBAHUS.

3. @DyHKUUA OAHOTO CIy4aiHOrO apryMeHTa. MareMaTuyeckoe oxxuaaHue GyHKIUN OTHOTO
CIIy4allHOT'O apryMEHTOB.

4. JlunelriHoe peoOpa3oBaHUE HOPMATBLHOM CIIY9aitHOW BeMYUHBI. KOMIO3UIMs HOpMaIbHBIX
3aKOHOB pacHpeesICHNUS.

5. @DyHKUUSA HECKOJIBKUX CIy4alHBIX apryMEHTOB. MaremaTnieckoe 0kuaaHne QyHKIIMA HECKOJIBKUX
ciy4anHbIX aprymeHToB. lIonarue perpeccun. Kpusble perpeccuu.

6. CXomMMOCTH Ha MHOXECTBE CIIy4aiHbIX BeIHMYUH. CXOIUMOCTH 110 BEPOSATHOCTH.

7. TloHsiTHE O CTAaTUCTUYECKOM MpoBepKe runore3. B3aumocs3b GU3NKU, MaTEMAaTUKU U

nporpaMmMupOBaHHuAd B O6pa6OTKC onbITOB: «CIriIaKuBaHUE OKCIICPUMCHTAJIBHBIX 3aBUCHMOCTEH 110
MCTOAY HAMMCHBIINX KBAJAPaTOB»

TembI KypCcOBOI0 NPOEKTA: HE IPEILYCMOTPEHO
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3K33M€HaHHOHHLIe BOIIPOCHI:

Cemectp 1

Pavi

1.

2.

ok

8.
9.

10.
11.

12.

13.
14.

15.

16.

17.
18.

19.
20.

21.
22.
23.
24,

25.

26.

27.

28.
29.

[Tonsitre pynkmu (061acTh ONpeaAeaeH s, 00J1acTh 3HAYSHHS, CIIOCOOBI 331aHMs (QYHKIIUH,
HEKOTOpbIE 00IIIMe CBOWCTBA (PYHKITUN).

Jaiite onpenenenue nocienoBatenbHocTH U €€ npenena. ChopMmynupyiite TeopeMbl 0 mpeaenax
MOCJIeI0BATEIbHOCTEN, CBSI3aHHBIX C ApUPMETHUECKUMHU JIEHCTBUSIMHU.

JlaiiTe ompeneneHue MOCIENOBATENbHOCTH M €€ mpenena.l'eoMeTpuyeckuil CMbICH Mpeaena
nocnenosarenbHocTU. ChopmynupyiiTe TeopeMbl O HEOOXOIUMBIX YCIOBUAX CYIIECTBOBAHMS
npeJena nocieJ0BaTeIbHOCTH.

Hoxaxute Teopemy o [Ipenene cymmbl CXOAANIMXCS MOCIEA0BATEIBHOCTEN.

Jokaxure Teopemy o IIpenene npon3BeeHUs CXOAAINXCS TOCIEI0BATEIBHOCTEH.

JaiiTe ompeaeneHne MOCIEIOBATEILHOCTH U €€ mpenena. beckoHeuyHO Maibie U OECKOHEUHO
0oJIbIIMe MTOCTEI0BATEILHOCTH U X CBOWCTBA.

Haiite ompexnenenne mnpenena (QyHKOUM «Ha s3bIKe  O0—& paccyxaeHui» . [losicHuTe
reoMeTpu4ecKuil cMbIcl omnpenenenus. Chopmynupyiite TeopeMy 0 €TMHCTBEHHOCTH Ipejiea.
[epBbIit 3aMeuaTebHBIN Mpees (C J0Ka3aTeIbCTBOM).

Bropoii 3aMedaTenbHbli Ipeien (OCHOBHBIE HJIEU J10KA3aTEIbCTBA).

CrnenctBusi BTOPOro 3aMeYaTENIbHOrO Mpejesna (¢ J0Ka3aTelbCTBOM).

HenpeposiBHOCTh (yHKIIMK (aTh JBa ONpeeNCHUs HENPEephIBHOCTH (YHKUUH, CHOPMYIUPOBATH
HEKOTOPBIE TEOPEMBI O HEITPEPBIBHOCTH (PYHKIIUH).

[Tonsitne ogHOCcTOpOHHUX mpeaenoB. CdopmynupyiTe TeopeMmy O CYLIIECTBOBAaHHM Ipeiesna
(YHKIIUY B TOYKE.

Pa3pbiBbl QyHKIMI U X KJIACCU(DUKALIHSL.

beckoneuHo Mmanble M OeckoHeuHo Oosbive ¢yHkuuu.  CBoiicTBa OECKOHEUHO MalbIX U
0eCcKOHEeuHO O0IBIINX (YHKIUH.

CpaBHeHHEe OECKOHEUHO MajbIX U OeckoHeuHO Oonbmux (GyHkuui. IloHsTHe riIaBHOW wacTu
0eCKOHEUHO MOl (PyHKITHH.

3anumure TabJIMIy 3KBUBAJICHTHBIX OCCKOHEYHO MaibIX (DYHKIMH U JIOKQXHUTE CBOMCTBO:
“Bemun < (x)~B(x),a B(x)~y(x),mo ...”

Onpenenenue npoussoanoit hpynxuuu y=Ff(x). Jokaxure no onpeaenenmo (sinx ) = cosx.

3anummTe onpeneneHne npomssoaHoi Gynkmun y=f(x). Jlokaxure o onpenenenmio (log,x) =
1

xlna

Onpenenenne npon3BoaHoi Gpynximu y=f(x). Jokaxure no onpenencunio (a*) = a*Ina.
3anummTe onpeneneHne mpomsogHoit Gynkmun Y=Ff(X). Jokaxure mo ompenenenmio (x") =
nx™ 1,

IIpon3BoaHas oT 06paTHON ByHKIMH. BeiBeaute Gpopmyny (arcsin x)’,

IIpon3sBosHas oT 06paTHON ByHKIMH. BriBemuTe hopmyny (arctg x).

['eoMeTpuueckuii CMBICT MPOU3BOAHON U quddhepeHmana.

[IpousBogHast CTENEHHO-NIOKA3aTeNbHOM (QYyHKUMH Y = u(x)*™®. Meron JIOTapU(PMUUECKOTO
g hepeHIpOBaHNUS.

Huddepenmman 9ucioBor (yHKIIMH YHUCIOBOTO apryMeHTa (ompenenenue auddepeHmmupyemoit
¢bynkuuu, onpeneneHue auddepennunana, 18a cBocTBa quddepennuana, ca3b quddepeHmana
C TIPOU3BOTHOMN).

[Tonsitre nuddepenipana BpICIIEro Nopsaka GyHKINU OAHOMN epeMeHHoH (onpeeneHue,
dopmyna mist BeraucieHus ). @opmynsl auddepeHranoB BEICIIETO MOPSIKa OT CyMMBI U
MPOU3BEACHUS.

[MpaBuio Jlonurans ( popMyIMpoBKa TEOPEM, PACKPBITHE PA3IMYHBIX TUTIOB HEOTIPEIEICHHOCTEH,
JIOCTOMHCTBA U HEIOCTATKH MPaBUIIA).

[TapameTpudecku 3amannaple GYHKIIMN U WX AU epeHIInpoBaHHE.

HesiBHo 3a1annbie GQyHKIMU U UX TuddepeHupoBatue (oOnpeaeneHne, BEIBECTH POPMYITy IS
CiTydasi IByX IEpEMEHHBIX, IPUBECTH (OPMYITBI B CITydae TPEX MEPEMEHHBIX ).
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30. ®opmyna Teiinopa. [onyunte popmyny Maxksaopena ais yHKImi e*, sin x, cos x.

31. AcumntoThl rpaduka GYHKINU U UX OTHICKAHUE (OIIpeIeIeHUe, BUbl aCUMIITOT, BBIBOJ (POPMYII
TSl HAXOXKJCHUST mapametpos K, b ).

32. YacTHble TPOM3BOJHBIC (OINpENeNieHue B Clydae IBYX MEPEMEHHBIX, B cllydyae N MEpPEeMEHHbIX,
MPABUJIO OTHICKAHUA).

33. [Ipou3BoHBIE BBICIIUX MOPSAIKOB (PYHKIIUH MHOTUX NEPEMEHHBIX.

34. Tlonstue nupdepenimana GyHKIIUA MHOTHX TIEPEMECHHBIX.

35. luddepennnanst BHICIINX MOPSAKOB (GYHKIIMM MHOTHX TIEPEMEHHBIX.

36. IIponsBoiHasI O HANIPABICHHUIO U TPAJMEHT (OMpeeTIeHNs, BbIYUCICHNUE, CBONCTRA).

37. IlepBooOpazHas ¢QyHkmMu. DUNYECKUH U TEOMETPUYECKHI CMBICT 3a/ladll  OTHICKAHUS
niepBooOpasHoii. Heonpenenennsrit maTerpan. CBoHCTBa HEONPEACICHHOTO0 HHTETpala.

38. UnterpupoBanue no yactaM. [lokaxure GopMmyny MHTErpupoBaHHS MO yacTaM. [IpakTuyeckuii

cMmbicn Metoaa. [IpuBenuTe mpuMepsl KJIaCCOB HHTETPAIOB, K KOTOPHIM MTPUMEHUM METO/I.

. .. A A Mx+N 2
39. UHTerpupoBaHue MPOCTEHIINX IPOOCH: —a ) Wipria (p” —4q <0).

le/lMepbl IK3aMeHAIlMOHHbLIX O1JIETOB
BUWJIET 1

1. ITepBblit 3aMeuaTesbHbIH Mpeaen (¢ J0Ka3aTeIbCTBOM).
2. YacTHbIe IPOU3BOAHBIE (OIPEIeTICHNE B CIIydae ABYX MIEPEMEHHBIX, B CIIydae N MepeMeHHBIX, IPABUIIO OTHICKAHIS).
. 1-cos6x?
3. Beruucmure limy,o————
sin*x
o X
4. Haliiute 4acTHBIE IPOU3BOHBIE IEPBOTO U BTOPOro mopsakos z(x,y) = 5 + %

BUJIET 2
1. 3anumuTe TaOIUIy SKBUBAJICHTHBIX OCCKOHEYHO MalbIX QYHKINK ¥ JOKaxuTe cBoicTBO: “Ecim

o (x)~B(x),a B(x)~y(x),mo...”
2. loustue muddepeHirana BEICIIEro mopsaaka GyHKIIMH OTHOH MepeMeHHo (onpenenenue, GopMysna i BEIYUCICHHS).
Dopmyisl qudQepeHnratoB BEICIIETO TOPSAKa OT CYMMBI U IPOHU3BEICHUS.
1
. 2x+1
3. CymiecTByeT i mpezest lim,_,—5—7?
3x+1
o X
4. Haiigute npousBoanyio y = In (tg E) — ctgVx
BUWJIET 3
1. daiiTe onpeaencHre MOCICAOBATENFHOCTH U e€ mperena. beckoHeuHO Maltbie M OECKOHEYHO OOJIBIITUE IMOCICIOBATCIHPHOCTH

M UX CBOMCTBA.

2. NnTerpupoBanue mpocTedmux apooeii: — il (p?>—4q < 0).

x—a’ (x —a)k 'x24px+q
3. Haiimute dz, ecnn z = 4x — 3y + xy? — 2x?
4. Beruucnure lim,,_,, V4n? + 8n — 2n

Cemecrp 2

JlaTb onpeniesieHre HHTErpalbHON CyMMBI U ONIPEEIIEHHOr0 UHTErpasa.
CBoiicTBa OINpeeIeHHOro HHTEerpaia, BbIpaKeHHbIE pABEHCTBAMU.
CBoiicTBa OIpeIeIeHHOr0 UHTErpaia, BEIpaKeHHbIE HEPABEHCTBAMU
3amMeHa NepeMEHHBIX B ONPEICICHHOM UHTETpase.

JlokazatenbcTBO (hopmynsl HeroToHa-JIeiOHuMIIa.

®dopmyra UHTErPUPOBAHUS 10 YACTAM JJIs ONPEAEIEHHOr0 MHTErpaa.

o0
dx
I{CCOGCTBGHHBKEHHTeraHBIHCpBOFO pOﬂa.IIpHBHaKH Cp&BHCHHH.IlCCHGHOBaHHC HHTeraHa —_—.

a

N o ogrwdE

VYcnoBHast 1 aOCOTIOTHASI CXOUMOCTb.

8. Brbruncnenue miuomnianei B 1€KapTOBBIX U MOJSAPHBIX KOOPAUHATAX.

9. BpluncieHue JTMHBI KPUBOI B I€KAPTOBBIX U MOJSIPHBIX KOOPHMHATAX.

10. Iuddepennnanbapie  ypaBHEHUS MEPBOrO TOpsaKa, WX (OPMBI 3alMHCH M TEOMETpHUYECKas
HHTEPIIPETAIHSI.
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IMocranoBka 3anaun Komw st ypasaenust Y = f(X,y). ®opMyaupoBka TeopeMbl CYIIECTBOBAHUS U

€JMHCTBEHHOCTH pelleHus 3a1aun Komm.

[NousiTHe 0611eT0, YaCTHOTO U 0CO0OTO PELICHHUS.

YpaBHeHUs ¢ pa3eNaOIUMUCS IEPEMEHHBIMU, OJTHOPO/IHbIE YPABHEHHUS.

VYpaBHeHUs B IOTHBIX JU(depeHIranax.

JIuHeiHble ypaBHEHUS MEPBOTO MOPsKa, ypaBHeHUs bepHyuiun.

[locranoBka 3anaun Komm 1715 ypaBHeHHs N-ro nopsiaka. PopMyaupoBKa TEOPEMBI CYILIECTBOBAHUS
u enuHCTBeHHOCTHU. [loHsATHE O0IIIeTO pernieHus.

YpaBHEHMsI BBICIIMX HOPSAIKOB, TOMYCKAIOIINE TOHWKEHUE MOPSIIKA.

OOmwmii BUJ HEOMHOPOIHBIX JMHEWHBIX W OJHOPOJHBIX YpaBHEHHWU N-To Tmopsiaka. CBoicTBa
pELICHUI OTHOPOAHOTO JIMHEUHOTO YPABHEHHS.

[TonsTue QyHIaMEHTAIBHOW CUCTEMBI PEIICHHH OJHOPOJHOTO ypaBHEHHs. TeopeMa O CTPYKType
0O0IIEero peleHns: OJHOPOIHOTO JINHEHHOr0 YpaBHEHHS.

Otpickanue ¢GyHIaMEHTAIBHON CHUCTEMBI pElIeHHH M OOIIEero perieHus OJHOPOIHOTO ypaBHEHUS C
NOCTOSTHHBIMU K03 punimenramu.

Teopema o CTpyKType O0IIero perieHns He0THOPOAHOTO JIMHEHHOTO YpaBHEHHS N-TO MOPSIKA.
MeTton Bapuani HPOU3BOJIBHBIX IOCTOSIHHBIX JIJISi HEOJHOPOAHOIO JMHEMHOIrO ypaBHEHUS N-TO
NOpsI/IKA.

[Ton6op yacTHBIX perieHnii HEOJHOPOJHOIO JIMHEWHOTO YPaBHEHHUS C NIPAaBOM YaCThIO CHEIUAIIbLHOTO
BU/JIA.

Martpuunasi ¢popma 3alICH CUCTEM JUHEWHBIX nupdepeHnnanbHbIx ypaBHeHUH. [loHsTHE permeHus
cuctembl. CTpyKTypa oOIIEero pelieH sl CHCTEMbI OTHOPOJHBIX YPaBHEHHIA.

MeToapl HHTETPUPOBAHUS CUCTEM JIMHEHHBIX MU depeHInanbHbIX YpaBHEHUH N-TO MOPsIKA.

MeTon Bapuanuu TMPOU3BOJBHBIX IOCTOSHHBIX JJIsi CHCTEM JHHEHHBIX JuddepeHInamIbHbIX
yYpaBHEHUH N-TO MOpsAIKA.

[TonsiTue nnTEerpana no Gurype, OpueHTUPOBAHHON MOBEPXHOCTH.

Beluncnenue ABOMHOrO MHTErpajga B JEKApTOBBIX KOOPAMHATAX. | €OMETPUYECKHIA CMBICI JIBOWHOIO
WHTErpaa.

3aMeHa epeMEeHHbIX B IBOMHOM MHTETpasie. J{BoiiHON MHTerpall B MOJISIPHBIX KOOPIUHATAX.

TpolHOM UHTErpall B JEKAPTOBLIX KOOPAUHATAX.

3aMeHa NepeMeHHbIX B TpOHHOM uHTerpaie. Llununapuueckas u chepuueckas CUCTEMbl KOOPAUHAT.
Brruncnenue KpMBOJIMHENHBIX HHTETPAJIOB IEPBOTO POJIA.

BrrunciieHue KpUBOJIMHENHBIX HHTEPAJIOB BTOPOTO POJIA.

BeruncnurensHas ¢popmysna a1 HOBEPXHOCTHOIO MHTErpaja NepBoro poja.

BoruncnurensHas Gopmyna 11t TOBEpPXHOCTHOTO MHTETpalia BTOPOTo poJia.

Wnterpansusie popmynsl: 'puna, Ctokca, Octporpaackoro.

Teopembl 00 ycI0BHUSIX HE3aBUCUMOCTH KPUBOJIMHEHHBIX HHTETPAJIOB OT ITYTH UHTEIPUPOBAHUS.
[lonsTue nosa. BexropHsle TMHUU.

[ToTOK BEKTOPHOTO MOJIsl YEPE3 NOBEPXHOCTD U €TI0 BEIYHMCIICHHE.

JluBepreHus BEeKTOPHOTO MO U €€ (PU3NIECKUN CMBICIL.

[Hupxymsiiust BeKTOpHOTO T10J1s1. PaboTa BEKTOPHOTO MOJIS BIOJIH KPUBOIA.

Porop BexTOpHOTrO 0.

[ToTennmansHble 1osst. OTbICKAaHUE MOTEHIMAJIA TTOJISL.

Bekropnas ¢opma 3anucu Gpopmyn Ctokca u Octporpaackoro. Mx puznyeckuii cMpIci.

Onepanuy Ha MHOXKECTBE KOMIUIEKCHBIX YHCeN (MoKa3aTenbHast QyHKIHS, Jorapu(M KOMILJIEKCHOTO
YHCJla, BO3BEJECHUE B KOMIUIEKCHYIO CTEIIEHB)

Ycenosus quddepennmpyemoctu GpyHkiuu B Touke (ycinous Komm-PruMana ¢ 1oka3aTeibcTBOM)
Teopema 00 ycinoBuu, 3KBUBaJIeHTHOM ycioBusM Komu-Pumana.

Ananutndeckue QyHKIMM. BoccTaHOBICHHE aHAIUTUYECKOW (DYHKIIMHM 110 €€ JCHCTBUTEILHON WITH
MHHMO# yactu (ypaBHeHHe Jlamnaca, TapMOHHUYECKUE CONPSIKEHHBIE (DYHKIIUN)

Teopema Komm myist omHOCBsA3HOM o6nacTu. Teopema Ko 111 MHOTOCBSI3HOM 00J1aCTH.
Hurerpanbuas dpopmyna Kommu (6e3 mokazatenbceTBa). Teopema 0 TPOU3BOAHBIX BBICIIUX MOPSIKOB
oT aHanTHYeckor pyukmuu. Crencrpue (0e3 10Ka3aTeIbCTBA).

AOCOIIIOTHAs ¥ YCIIOBHAS CXOAMMOCTD YHCIIOBBIX PSI/IOB.
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[Tpu3Hak cpaBHEHHS aOCOIOTHOM CXOIUMOCTH B KOHEUHOI opme, MpeAebHbIN MPU3HAK
CPaBHEHHS.

[Tpuznak Jlamambepa B ipeaenbHOl hopme

[Tpuznak Komm B mpenensHO# Gopme.

HNuterpanbubiii npusHak Komu.

[Tpuznak JleitOuuia s 3Hakouepeayromuxcs psaaoB. OneHka octaTka psja.
OyHKIHOHAIBHBIN psig. CXOAUMOCTh GYHKIIMOHATBHOTO Psijia.

PaBHOMEpHas cxoauMOCTh (PYHKIIMOHAIBHOTO psaa. JlocTaTouHbli IpU3HAK PABHOMEPHOU
CXOAMMOCTHU (PYHKIIMOHAIBHOTO Psijia

[Nonsitre crenennoro psiga. O0IacTh CXOMUMOCTH CTETIEHHOTO psina. Teopema Abens.
Teopema enuncTBeHHOCTH psina Teitnopa. [lpuemsl paznoxxenus GyHKImi B psasl Teinopa.
Hynu ananutiaeckoit QyHKIHH.

Psan Jlopana. O6nacts cxonumocT. CHopMyarpoBaTh TEOPEMY O Pa3I0KEHUH (PYHKIIMU B Psij
Jlopana.

Psin Jlopana B okpeCTHOCTH GECKOHEUHOCTH. XapaKTep TOUKU OECKOHEUHOCTH.

[Tonatue ocoboii TOUKH, U30IMPOBAHHON 0c000¥ Touku. Knaccudukanus ocoObIX TOUEK.
Onpenenenue BeiueTa. BeiBecT (popmMyiy U1t BBIUMCIIEHUS BbIYETA B IPOCTOM HOJIOCE.
Onpenenenue Bbruera. BeiBectu hopMyity AJis BEIUUCICHHS BbIYETAa B KPATHOM IOJIIOCE.
BbrueT B 6€CKOHEYHO YAAJICHHOI TOUKE.

Jlokazath TeopemMy 0 BuE psiaa JIopaHa B OKpECTHOCTH YCTPaHUMOM 0COOOM TOUKH.
OcHOBHas TeopeMa TEOPUH BBIYETOB U €€ CIIEACTBHUE.

2z
BrIunciienue uHTErpasoB BUIa JR(COS X,sin x)dx IPY IOMOIIN TEOPUH BEIYETOB.
0

Brruncienne HecOOCTBEHHBIX HHTCIpajioB BUAA J' f (X)dX IIpU IMMOMOIIU TCOPHUU BBIYCTOB.

-0

Briunciienue nHTerpagoB Buia f e“*f(x)dx. Jlemma XKopnana.

Psn @ypoe. Pang @ypbe 11 4eTHOM M HEYETHOH (DYHKITHH.

KommnekcHas ¢popma psana Oypee, ero GpuznyecKkuit CMbICI.

[Ipeo6pa3oBanue Jlamnaca. [loHsTHS OpUrvHaza U H300pa>keHUs

CgoiicTBa npeobdpazoBanus Jlamnaca: CBOWCTBO TUHEHHOCTH, TeOpeMa MoA00Hs, TeopemMa
3aras/ibIBaHusl.

CgoiicTBa npeobpazoBanus Jlannaca: MHTErpUpPOBaHKUE OPUTHHAIIA, HHTETPUPOBAHKUE U300paKEHHUSI.
CaoiicTBa npeodpazoBanus Jlamnaca: TeopeMa cMmeteHus, JudpepeHnpoBaHue OpUruHaIa
CoiicTBa npeobpazoBanus Jlamnaca: nuddepeHpoBanue n300pakeHus, THTETPUPOBAHHE
OpUTHMHAaJA.

Pemenue nuddepeHnanbHbIX ypaBHEHUH U CUCTEM ONEPALlMIOHHBIM METO/IOM.

IIpuMepsbl IK3aMeHALIMOHHBIX OMJIETOB

BUWIET 1
1. Ompenenenne HecobcTBeHHOTO MHTErpana I pona. I'eomerprndeckuii cMmbici. JlocTaTouHble MPU3HAKK CXOAUMOCTH (0e3
JI0OKa3aTeabCTBa). AOCOTIOTHAS CXOIUMOCTb.
2. JnddepennuaibHble YpaBHEHUS C Pa3ICSIONIMMICS IEPEMEHHBIMU.
y ), 2 3 S
3. Haiigure pemrenue 3amaun Kommr Y + — Y = X7, y(l) = - E
X
_ 3
4 Hai _ | x=10cos’t,
. Haiinure mmny nyru kpuBoii .
y=10sin®t, 0<t <z
Cemectp 3

1. Y10 HA3BIBAIOT OIIBITOM?
47
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Yo Ha3BIBAIOT COOBITHEM?

Kakoe coOpITHE Ha3bIBAIOT JOCTOBEPHBIM B IAHHOM OTIbITE?

Kakoe coObITHE Ha3bIBalOT HEBO3MOKHBIM B IaHHOM OIIbITE?

Kakoe coOpITHE Ha3bIBAIOT CIIyYailHBIM B TAHHOM OIIBITE?

Kakue coObITHS Ha3bIBalOT HECOBMECTHBIMU B JAHHOM OIIBITE?

Kakwue coOpITHS HA3BIBAIOT COBMECTHBIMU B IaHHOM OTIBITE?

Kakue coObITHS CUMTaIOT PABHOBO3MOKHBIMU B JAHHOM OIIBITE?

Urto Ha3bIBalOT NOJIHOW IPYyNION cOOBITUI?

0.  Yro Ha3bIBAIOT JI€MEHTAPHBIM UCXO0M?

11.  Kakwue smeMeHTapHbIE HCXO/IbI HA3BIBAIOT OJArOMPHUATCTBYIOIUMH JAHHOMY COOBITHIO?
12.  Yro mpexacrtapiusieT co0Oii MoiHas TpyIina COOBITHIA TPH MOAOPAChIBAHUN OJTHON MOHETHI?
13.  Yro mpencraBisieT coO0ii moyiHas rpyra COOBITHI MPH MOIOPACkIBAHUH JIBYX MOHET?
14.  Yto Ha3bIBAIOT BEPOSATHOCTHIO COOBITHSA?

15.  Yemy paBHA BEpPOSTHOCTH JJOCTOBEPHOT'O COOBITHS?

16. Yemy paBHa BEpOSATHOCTh HEBO3MOMXKHOI'O COOBITHS?

17. B xakux npenenax 3aKjIIou€Ha BEPOSTHOCTb CIIy4ailiHOTO COOBITHA?

18. B kakux mpejenax 3akil04eHa BEPOSITHOCTB JIFOOOTo cOObITHS?

19.  Kakoe onpezeneHre BEPOSTHOCTH HA3bIBAIOT KJIIACCHYCCKUAM?

20.  Ilo xaxoii ¢popmysie BEIUUCIAIOT YUCIO NEPECTAHOBOK U3 N Pa3JIUYHBIX 3JIEMEHTOB?

21.  Tlo xakoii (hopmyse BBIMHCISIOT YHCIO Pa3MEUICHUH W3 N pa3iIMyHBIX 3JIEMEHTOB 1O k
AJIEMEHTOB?

22.  Tlo xako#i ¢popmysie BEIYUCISIOT YHCIO COYETAaHUI U3 N 3JIEMEHTOB 110 k 371eMeHTOB?

23.  Ilo kakoit Gopmyne BBIYUCISIOT YUCIIO MEPECTAaHOBOK M3 N 3JIEMEHTOB, €CJIM HEKOTOpbIE
3JIEMEHTHI IIOBTOPSIIOTCS?

24.  Kaxoii (hopMyIoii ompeaensieTcss Yuciio pa3MelieHnid 1o K aeMeHTOB ¢ MOBTOpEHUSIME
13 N DIIEMEHTOB ?

25.  Kaxoii hopmysoii onpenensieTcss Yucio COYETaHUH € MOBTOPEHUSMH U3 N HJIIEMEHTOB 110
k anemenToB?

26.  UYro Takoe yacToTa coObITHA?

27. Yemy paBHa 4acTOTa JOCTOBEPHOTO COOBITHS?

28.  Uemy paBHa 4acTOTa HEBO3MOXKHOTO COOBITHS?

29. B kakux mpejesnax 3akJI0UeHa 4acTOTa CIy4altHOTO COOBITHS?

30.  Yemy paBHa 4yaCTOTa CyMMBbI JBYX HECOBMECTHBIX COOBITHIA?

31.  Kakoe onpezneneHne BEPOSITHOCTH Ha3bIBAIOT CTATUCTUYECKUM?

32. Kak onpenensiercs reoMeTpruecKasi BEpOITHOCTh B 0011eM ciydae?

33.  Kak onpenensercs reoMeTpudeckas BEpOSTHOCTb B IPOCTPAHCTBEHHOM Cirydyae?

34.  Kax ompenensercsi reoMeTprudeckas BEpOSTHOCTh B TUIOCKOM cirydae?

35.  Kak omnpenensercst reoMmeTprudeckas BEpOsTHOCTb B JIMHEHHOM ciiydyae?

36.  IlpuBeaurte cOOCTBEHHBIN MPUMEP HA TEOMETPHUUECKYIO BEPOSATHOCTH?

37. YTo HA3BIBAIOT CYMMOM, WJIH O0BEIUHEHUEM, IBYX COOBITHI?

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

39.  Yemy paBHa BEpOSTHOCTb CYyMMBI IBYX COOBITHI? ChopMyTupyilTe TEOpEMY U JTOKAKUTE
ee.

40.  Yemy paBHa BEpOATHOCTb CYMMBI JIByX HECOBMECTHBIX COOBITUI?

41.  CdopmynupyiiTe TEOpEMY O BEPOSITHOCTH CYMMBI N HECOBMECTHBIX COOBITUH.

42.  Yemy paBHa cyMMa BEpOSATHOCTEH COOBITHH, 00pa3yoLINX MOJIHYIO TPYyHITy?

43.  Yemy paBHa CyMMa BEPOSTHOCTEH MPOTHBOIOJIOKHBIX COOBITHI?

44,  CdopmynupyiTe TeOpeMy O BEpOSTHOCTH ITPOU3BEACHHS IBYX COOBITHH.

45.  Kak onpezensiercss HE3aBUCUMOCTb JIBYX COOBITUINA?

46.  Yemy paBHa BEpOATHOCTb IPOU3BEICHUS IBYX HE3aBUCUMBIX COOBITHIA?

47.  ChopmymupyiiTe TEOpEMY O BEpOSTHOCTH MPOU3BEACHUS N COOBITHIA.

48.  Kak ompenensercss HE3aBUCUMOCTh N COOBITHI?

49.  Yemy paBHa BEpPOSITHOCTH MPOU3BEACHUS N HE3aBUCUMBIX COOBITHII?

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

51.  BeBeaute ¢Gopmysy MOJTHOW BEPOSTHOCTH.

52.  Besegute popmyssl baiieca.

53.  Uro Ha3bIBAIOT CIyYalHON BETUIHMHON?

54.  Kakyro BelIMYMHY Ha3bIBAIOT AUCKPETHOM CciIyyailHON BEIMYMHON?

55.  Kakyro BeIM4MHY Ha3bIBAIOT HEMPEPHIBHOW CIy4altHOW BEJTMUYUHOMN ?

56.  Urto Ha3BIBAIOT 3aKOHOM paclpeeICHUs JUCKPETHOMN CITydaifHON BEIMYUHBI?

57.  Kak 3aaroT 3aKOH paclpesieleHusl AUCKPETHOH cllyyailHOM BeJMYMHBI, MPUHUMAIOIIEH
KOHEYHOE MHOXECTBO 3HAUEHUI?

58.  Urto Ha3BIBAIOT MHOTOYTI'OJIbHUKOM pacrpeacacHus?

59.  Kak ompenensiercst pyHKIHS pacTpeieeHus CITyqaifHOW BeTHIUHBI X?

60.  Kaxkue npyrue Ha3BaHMS UCHOJIB3YIOT A PYHKIUH pacrpeneiaeHus?

61. Kaxk ¢ momonipro GyHKIUHN pacIpeesIeHUs] BEIYUCIUTDh BEPOSITHOCTD TOTO, UYTO CIydaifHas
BesIMuMHa X MPUMET 3HAYEHUsI U3 MHTepBaa (a;b)?

62.  Kakumu cBoiicTBaMu o0sazaet GyHKIUS pactpeesieHus CITydaifHON BEIIMIUHBI X 7

63.  Kaxoii Bua umeer rpaduk GyHKIUH pacrpeaeacHus?

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

65. SBisercs M HENpephIBHOM (YHKIHUS pacIpenesieHus] Uil JUCKPETHOW CirydaitHON
BEJIMYUHBI?

66.  UTo Ha3BIBAIOT IUIOTHOCTHIO paCHpeeNICHHS CITydaifHON BETMIUHBI?

67. Kak no-npyromy Ha3pIBalOT INIOTHOCTb PacIpeieIeHus?

68. Kaxk Ha3pBalOT rpaik IIOTHOCTH PacIpe/IeIeHuUs?

69. Kak ¢ moMoupio MIOTHOCTU pacHpeiesieHus HAaWTH BEPOSTHOCTh MOMaJaHHs 3HAYCHUN
ciydaiiHOW BenuuuHbl X B MHTEepBa (a;h)?

70.  Kakue cBOHCTBa UMEET IUIOTHOCTH paclpeieeHus?

71.  Kak Belpaxkaercsa QpyHKIUS pacripeieNieHus] yepe3 MIOTHOCTh pacipeieieHus?

72.  Kak BbIpakaeTcs IUIOTHOCTh paclpe/ieeHus uepe3 QyHKIHMIO pacrpeaeneHus?

73. Kak ompenensiercs mMareMaTHYECKOE OXKHIaHUE JIUCKPETHON CIy4ailHOM BEJIMYMHBI,
INPUHUMAIOIEH KOHEUHOE MHOXKECTBO 3HAYEHUM?

74. Kakue npyrue Ha3zBaHuS HCHOJB3YIOT JUIsi MaTeMaTHYeCKoro oxxuaanusi? Yem
OOBSICHAIOTCS ATH Ha3BaHUs?

75.  Kak onpenenseTcss MaTeMaTHUECKOe OKHIaHUE HENPEPBHIBHON CIIy4yallHON BETMYUHBI, BCE
3Ha4YeHUsI KOTOPOH MpHHAIekKAT OECKOHEUHOMY IPOMEKYTKY?

76. KakoBbI cBOIICTBa MATEMATUYECKOTO OKHUJIAHUS CITy4aiiHOW BEJTUYUHBI?

77. Kakomy yclOBHIO JOJDKHBI YIOBJIETBOPATH CllydaliHble BEIMUMHBI X U Y , 4TOOBI
BBIMTOJTHSIOCH cBOiicTBO M[XY]=M[X]M[Y]?

78.  Uro Ha3BIBAIOT OTKIOHEHHEM CIIy4ailHON BEIMYMHBI OT €€ MaTEMaTHYECKOTO OXKUIaHU?
79.  Yemy paBHO MaTeMaTU4ECKOE 0XKUJAHUE OTKIOHEHHS?

80.  Kak ompenensercs: nucnepcust CIydaifHON BEIUIHHBI?

81.  Uro xapakTepusyeT AUCIEPCHS CITYIaHOW BEIIMUNHBI?

82.  Ilo kaxoii (hopMyse MOKHO BBIYUCIIUTD AUCTIEPCUIO?

83.  CaoiicTBa nucnepcuu ciaydaifHON BEJIMYMHBI (C I0KA3aTEILCTBOM).

84.  3anmmmte GopMyITy JUIS TUCIIEPCHH JTUCKPETHOMN CITydalHONW BETUIHHEI.

85. 3anummte GopMyIy Ui JUCTIEPCUU HETIPEPHIBHOM Ci1ydaifHON BEJTMYHMHBI.
86. Uro Takoe cpemHee KBaapaThiyeckoe OTKIOHeHWe? Kakyro pa3MepHOCTh WMeeT 9Ta
BeNMYMHa?

87. Uemy paBHO MaTeMaTHUECKOE OXHIAHHE CPEIHEro apu(METHUECKOro N HEe3aBUCHMBIX
OJIMHAKOBO pacCIpe/IeJICHHBIX CTyJailHbIX BEITUYHH?

88. Uemy paBHa mucrepcusi cpeaHero apupMeTHUecKoro N HE3aBUCHUMBIX OJIMHAKOBO
pacupeieNeHHbIX CIIy4aiHbIX BEIUYUH?

89.  Uro Ha3pIBaIOT HaYaJbHBIM MOMEHTOM K-TO TIOpSI/IKA CITy4aifHONW BETUYUHBI?

49
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90. TIlo xakoil ¢opmyae BBIYUCISIOT HAdadbHBIH MOMEHT K-ro mopsiaka JUCKPETHOH
CIIy4ailHOM BEJIMYUHBI?

91. Kakoit ¢dopmynoit ompenensercs HadalbHBIK MOMEHT K-TO TOpsIKa HENpepbhIBHON
CITy4aifHOM BEJIMUMHBI?

92.  Uro Ha3bIBAIOT LIEHTPAJIbHBIM MOMEHTOM K-ro mopsiika ciyyaifHON BeJIMYUHBI?

93. TIlo kakoii (opmyne BBIYHUCISIIOT HEHTPAIBHBIA MOMEHT k-ro mopsaka IHUCKPETHOU
CIIy4ailHOM BEJTUYMHBI?

94. Kaxoii ¢opmynoil ompenensercss HEHTPAIbHBIA MOMEHT K-ro TopsiKa HENmpepbIBHON
CIIy4ailHOM BEJIMYMHBI?

95.  Uemy paBHBI HaYaJIbHBIE MOMEHTHI: HYJIEBOTO TOPSJIKA, TIEPBOTO TOpsiAKa?

96. Uemy paBHBI LIEHTpaJbHbIE MOMEHTBI: HYJIEBOIO MOPSAJKA, MEPBOrO MOPSJIKA, BTOPOroO
nopsiaka’?

97.  Yro xapakTtepusyeT K03 PHUIMEHT aCCUMETPUH CITYHalHOIN BETUYNHBI?

98.  Uro xapakTepu3yeT IKCIEeCC CIYyIaHON BETMINHBI?

99.  Uemy paBeH 3KcLeCC CIy4aifHON BEJIMYMHBI, PACIIPEICIIEHHON IO HOPMAJIbHOMY 3aKOHY?

100. Yro Takoe xapakTepucTHUECKas PYHKITHS?

101. KaxoBa CBsI3b MEX/Y XapaKTepUCTUUECKON (PYHKIMEH U IIIOTHOCTBIO PaCIIpeieeHus?

102. Yro Ha3BIBAIOT KYMYJISIHTHOW (yHIIUEH?

103. CsaoiicTBa XapakTepUCTHUECKOM (PYHKIMHU (C 10KA3aTEIBCTBOM).

104. Yro Ttakoe nByMepHas cirydaiiHasi BeTHUUHA?

105. Kakwue npyrue Ha3BaHUS UCTIONB3YIOT JUIsl IBYMEPHOH CITy4aifHOM BETMUMHBI?

106. Yro Takoe 3aKOH pacmpeAesieHHs TUCKPETHON TBYMEPHOH CIyJaiiHOW BETHYMHBI?

107. B kakoM BHJEe MOXHO 3amHMcaTh 3aKOH pacHpeleNeHHs TUCKPETHOH JByMepHOMH
CITy4ailHOW BEJTUYUHBI?

108. Kak, 3Has 3aKOH pacrpeeleHus] JTUCKPETHON JBYMEPHOH CilydyalfHON BENTUYWHBI, HAHTH
3aKOHBI pacIpeieIeHHs COCTABIISIOMUX ?

109. Kaxum o6pa3zom 1o Tabiuile COBMECTHOTO paclpe/ieieHus ABYX TUCKPETHBIX CIIy4alHbIX
BEJIMYMH MOKHO BBIUYMCIIUTh MAaTEMaTHYECKOE OKUIaHWE W MIHCIIEPCHI0 KaXKIOW W3 ITHX
BEJIMYNH?

110. Yto Ha3BIBAIOT YCIOBHBIM 3aKOHOM paclpeeeHus] TUCKPETHON CIydailHONW BEJTMYMHBI X
mpu Y=yi ?

111. Kak yclOBHBIN 3aKOH pacrpeeeHus CBsa3aH ¢ 6€3yCI0BHBIM 3aKOHOM?

112. Kak onpeznensieTcs GyHKIMS paclpeesieH s IByMEPHON Cly4ailHON BeTMUNHBI?

113. KakoBsl cBolicTBa (DYHKITMH pacrpeeeHus] ABYMEPHON CIy4aifHOW BEJTMUNHBI?

114. Kaxk onpenensieTcs MIOTHOCTb PaCHpPEesICHUs ABYMEPHON CIIy4aiiHON BEJIMUUHBI?

115. Kak BwIpaxaeTcss QyHKIHS pacrpeeeHus ABYMEPHON CIIydallHOW BEIMYMHBI Yepe3 ee
IJIOTHOCTB pacipeiesieHus ?

116. Ilo kakum ¢opMyaaM MOKHO BBIUUCIUTH BEPOATHOCTh MOMNAJAaHUS 3HAYCHUN ABYMEPHOM
CJIy4aiiHOM BEJIMYMHBI B 3aJJaHHBIA IPSIMOYTOJIBHUK?

117. Tlo xakoil opMyne MOKHO BBIYHCIUTb BEPOATHOCTH IMONAJAaHUS 3HAUCHUH IBYMEpPHOM
CJIy4aifHOM BETMUMHBI B 33JaHHYIO0 0071acTh?

118. Kak onpeznenseTcs He3aBUCUMOCTb IBYX CIyYalHBIX BEJIUMYUH?

119. Kak BeIpakaeTcss HEOOXOIMMOE YCJIIOBHE HE3aBHCHMOCTH JIBYX CIy4aWHBIX BeIHUUH? (C
JI0Ka3aTeIbCTBOM)

120. Yrto MOXHO CKa3aTh O B3aMMHOW CBSI3W CITy4aiHbIX BenndrH X U Y, 3HAas WX YUCIIOBBIE
xapakrtepuctuku M[X], D[X], M[Y], D[Y]?

121. Yro Takoe KOBapHaIUs IBYX CIyYailHBIX BETHYNH?

122.  Yro Ha3bIBatOT KOAPPHUIMEHTOM KOPPEIALIU?

123. KakoBsl cBoiicTBa K03 prineHTa KOppesun ? (OKaKUTE UX)

124, Kakast cBs3b CyIIECTBYET MEXJIY pPaBEHCTBOM HYJIIO KOX(pQHUIMEHTa KOPPeNsuu U
HE3aBUCUMOCTBIO CIIy4alHBIX BEJIMYNH?

125. Kaxumu J0TKHBI OBITh UCHIBITAHUS, YTOOBI MOKHO OBLIO MPUMEHATH popmyiny bepnymmm?

126. Kakoii Bun umeet popmyna bepuymnu?
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127. Kak 3anumiercsi 3aKOH paclpeleeHus] TUCKPETHOW CIy4allHOW BEIMYMHBI KOJIUYECTBA
MOSIBUBIIMXCS TeépOOB Ha IByX HOBEHBKHUX MOHETaX, CIIy4aifHO OOpPOHEHHBIX HA MOJ?

128. Uro Ha3bIBalOT HAWBEPOSTHEHWIIMM YHCIOM TOSBICHHS COOBITHS B N HE3aBHCHUMBIX
ucnbITanusax? Kak HaxoauTces 3To 4ucio?

129. Kakoii Bug uMeeT GopMylia, ONpeaesonas BepOSITHOCT TOTO, YTO B N HE3aBHCHUMBIX
UCTbITaHUsAX coObITHE A mosiBuTCs 0T ki 110 K7 pa3 (0< k <n)?

130. Kak HaiiTi BEpOSATHOCTH TOTO, YTO B N HE3aBHCHUMBIX UCIIBITAHUAX COOBITHE A TIOSIBUTCS
XOTsI OBbI OJTUH pa3?

131. Kak BBIYHCIUTH BEPOSTHOCTh TOTO, YTO B N HE3aBUCHMBIX HCIBITAHHAX COOBITHE A
HacTynuT a) MeHee k pa3; 0) 6onee k pas; B) He meHee k pa3; r) He 6omee k paz?

132. Kakoe pacripeiesieHre BEpOsSTHOCTEH Ha3bIBA€TCsS OMHOMHUAIBHBIM?

133. Yem 00BsCHSETCS CIIOBO «OMHOMHAIIBHBIIN B HA3BAHUW PACIIPEICIICHUS ?

134. Yemy paBHO MaTeMaTHYECKOE OXKHUIAHHE CIY4YallHOW BEJIMYWHBI, PACIPEICICHHOU I10
OMHOMHAIBLHOMY 3aKOHY C TapamMeTpamMu n u p?

135. UYemy paBHaA qucCHiepCUs CIIy4alHOW BEIMYUHBI, paclpeIeICHHOM 0 OWHOMHAIEHOMY
3aKOHY C MapaMeTpamMu n u p?
136. Yemy paBHO cpelHee KBaJApaTUYECKOE OTKJIOHEHUE CIy4yallHON  BEJINYMHBI,

pacnpe/ielIeHHON 10 OMHOMUAIbHOMY 3aKOHY € IapamMeTpaMu n u p?

137. 3anummre OMHOMHAJIBHBIN 3aKOH PACIPEENICHUs] BEPOATHOCTEH CIydailHOW BEIUYHUHBI B
BU/JIC TaOIHUITBI?

138. Tlouemy 3akoH pacnpeaenenus [lyaccona Ha3bIBaIOT 3aKOHOM PEIKMX COOBITHIA?

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

140. Tlomyuute popmyny [lyaccona.

141. 3anumute Gopmyny [lyaccona u 06bsICHUTE CMBICI KaX10TO CUMBOJIA.

142. Yro aBnseTcs ciaydyailHON BEJIMYMHOM B 3akoHe pacnpeneneHus [Tyaccona?

143. KaxoBbl 00mme ycioBHs, HEOOXOMUMBIE I MPUMEHHUMOCTH 3aKOHA pPacIpeeeHuUs
[TyaccoHa u 3axoHa OMHOMHATIBHOTO paclpeieIeHus?

144, Kak cBsizaHbI MKy CO00M OMHOMHUATBFHOE pacnpeesenne u pacnpenenenue [lyaccona?
145. Yemy paBHO MaTeMaTH4yecKoe OXHJAaHWE M  JUCIEPCHs CIy4yailHOH BeIMYUHBI,
pacnpenaeneHHoi no 3akony Ilyaccona?

146. Kakas u3 BenuuuH B 3akoHe [lyaccoHa Oompllie: MaTeMaTHYECKOE OKHUAHUE MU YHCIIO
HE3aBUCHUMBIX UCTIBITAHUN?

147. MWccnenyercs pacmpenenenue Ilyaccona. Uto BeposiTHee: cOObITHE A TOSBUTCS POBHO
OJIMH pa3 WK HE pazy?

148. Kaxkoe pacnpeneneHre BepOITHOCTEH HA3bIBAIOT pABHOMEPHBIM Ha oTpe3ke [a;h]?

149. Kak 3ammcaTh IUIOTHOCTH pacHpeneNieHUus CIy4ailHOW BEIWYMHBI X, PaBHOMEPHO
pacrpenencHHol Ha oTpeske [a;b]?

150. Kakoii Bug umeet GyHKIUS pacupeneneHuss F(x) ciaydaliHOW BeMMYMHBI X, paBHOMEPHO
pacnpeeieHHOM Ha oTpeske [a;b]? (BeiBecTn)

151. Yemy paBHO MaTeMaTHUECKOE OXHUAAHHE CIY4ailHON BeNWYMHBI X, PaBHOMEPHO
pacnpeeicHHOM Ha oTpe3ke [a;b]? (BeiBecTn)

152. Yemy paBHa gucriepcusi  CIy9alHOW BEIWYUHBI X, PaBHOMEPHO pAaCHpeCICHHONW Ha
orpeske [a;b]? (BoiBecTn)

153. Yemy paBHO cpelHee KBaJpaTHUYECKOE OTKIOHCHHE CIy4aiflHON BeMWYUHBI X,
paBHOMEPHO pacrpeieeHHo# Ha oTpeske [a;b]? (BeiBecTn)
154. CnyuvaiiHas BeqiMdMHA X paBHOMEPHO pachpezeiicHa Ha otpeske [a;b]. Kak waiitn

BEPOSITHOCTH MOTAIaHUS €€ 3HAaYeHH I B MHTEpBaI (C;d), mpuHaIjIeKamui JaHHOMY OTPE3Ky?

155. Kaxoe pacnpeneneHue AByMepHOM —ciyyaiiHoi BenmmumHbl (X,Y)  Ha3bIBaeTCs
PaBHOMEPHBIM B JaHHOU 00J1aCTH?

156. Kaxoe pacmpeneneHie BepOsSTHOCTEH CIlydaifHON BeIMUUHBI HAa3bIBAIOT HOPMAJIbHBIM?
157. KakoB BEpOSTHOCTHBIM CMBICT MapaMeTpa a, BXOIAIIECTO B BBIPAXKEHUE IUIOTHOCTH
HOpMaJIbHOTO pactipeaenieHus? (BoiBecTh)

158. KakoB BEpOATHOCTHBIM CMBICT TapamMeTpa G, BXOMSIIETO B BBIpAXKEHHE IJIOTHOCTH
HOpMaJIbHOTO pactipeaenenus? (BoiBecTh)

51
CornacoBaHa Ha noprtane N2 8295



159. Kak Ha3biBaeTcs rpaduk MIOTHOCTH HOPMAJILHOTO pacipeneieHus?

160. Kak BBIYHCIUTH BEPOATHOCTH MOMAAAHNS 3HAYCHUN HOPMAIILHON CITydaitHON BEIMYMHBI X
B 3a1aHHBINA UHTEepBai’? (BbiBecTH)

161. Kak BBYUCIUTH BEPOSTHOCTh OTKJIOHEHHS HOPMAJbHOM CIIydailHOH BEJIMYUHBI OT ee
MaTeMaTH4eckoro oxunanus? (BeiBecTn)

162. Cdopmynupyiite mpaBmiio Tpex curm. (BeisecTtn)

163. Kakoe pacnpeneneHrne JUCKPETHOM CIIy9aifHOW BEIMYMHBI Ha3bIBAETCS TEOMETPUUECKUM?
164. Yemy paBHO MarTeMaTHYeCKOE OXHJIAHUEC CIYYallHOH BeIWMYMHBI X, UMEIONICH
reoMeTpHUecKoe pacrpeenenue?

165. Yemy paBHa amcrepcus CIy4alHOW BeNMYMHBI X, HMEKOIIEH TIeOMETPUYECKOe
pacnpenenenue?

166. Yemy paBHO cpeaHee KBaIpaTUICCKOE OTKIOHCHHE CIIy4ailHOW BEJMYUHBI X,
UMEIOIIEH reOMEeTPUIECKOe pacipeaesieHue?

167. Kak onpenemnsieTcs mokasareabHOe pacipeielieHUue CIyqaiiHON BeTMYUHBI?

168. Kakoii Bug umeet GyHKIUS paciipeaenaeHus s moKa3aTeabHoro 3akoHa? (BeiBecTH)

169. KaxoBo COOTHOIIECHHE MEXKTy MATEMATHICCKIM OKUIAHUEM U CPEJTHUM KBaJpaTHUECKUM
OTKJIOHEHHEM CITy4aifHO! BeJIMUMHBI, UMEIOILEH MoKa3zaTesnbHoe pacnpenenenue? (BoiBectn)

170. Kak HaiiTH BEpOSTHOCTH TOIAJAHUS 3HAYCHUHN B 3aJlaHHBIA MHTEpBAI (a; b) cirydaiiHOM
BEJIMYMHBI X , UMEIOLIeH NoKa3aTeabHOoe pacnpeseneHue?

171. Cdopmynupyiite nokanbHyto TeopeMy Jlamnaca (C MOSCHEHUSIMU BXOIAIIUX B (OPMYJIBI
CHMBOJIOB)

172. Cdopmymupyiite uHTErpaibHyro Teopemy Jlammaca (C TOSCHEHWSMH BXOASAIINX B
(bopMyIbI CUMBOJIOB)

173. B xakux ciry4asiXx MOKHO ITOJTb30BaThCsI MPUOIMKeHHBIMU (hopMyiamu Jlamaca?

174. Tlo xakoil ¢opmyse BBIUHCISAETCS BEPOSTHOCTh OTKJIOHEHHS YacTOTHI COOBITUSI OT €ro
BEPOSITHOCTH B HE3aBUCUMBIX UCTIBITAHUSX ?

175. Kak onpeznensercsa ¢pynkuus Jlamnaca? Kakum cBoiicTBoM oHa 06naaaet?

HpI/IMepr IK3aMCHAIIMOHHbIX OMJ1eTOB

B2

BWJIET Ne 1.
BriBenure opmyity MosHOM BEpOSTHOCTH.

JIBOPIIOBEII YCKAHIUK KIAAET B KAXKIBIH CYHAYK BMecTUMOCThIO 100 MOoHeT ofHy danbiuByro. Kopons mogo3peBact
YEeKAHIIUKA U [TOIBEPracT MPOBEPKEe MOHETHI, B3AThIC HayAady IO oJHOW B KaxaoM m3 100 smrukos. KakoBa BeposSTHOCTH
TOT0, YTO YEKAHIIHMK He OymeT pazobmayeH? Uemy OyaeT paBHA BepOATHOCTH, eciii 100 3amenuts Ha N (N —0)? Yemy
Oyzer paBHa BEpPOSITHOCTb, IPH OOJBIINX N, €CJN ObI B KaXJIOM SIITHKE ObIIO 2 (anblIIMBbie MOHETHI?

B ypHe 6 Genbix u 4 yepHbIX miapa. M3 Hee u3Biekaror 3 mapa. CiaydaiiHas BequunHa X — YUCIO OCNBIX IIapOB CPEH
u3BieucHHbIX. Haligure psig pacnpenenenus X.

BUIJIET Ne 2.

BriBequre popmyier baiieca.

Hysnu B ropose N. peaxo 3akaHUMBAIOTCS MEYAIBHBIM HCXOJ0M. JIelio B TOM, YTO KaXJIbIH Iy JISTHT ITPUObIBAET HA MECTO

BCTpPEYH B CIIy4alHBIH MOMEHT BPEMEHH MeX1y 5 U 6 yacaMu yTpa U, IPO>KAaB CONEpHHUKA 5 MUHYT, yaaisiercs. B cirydae

)K€ TMPUOBITHS TIOCIETHEr0 B 3TH 5 MHHYT Iy31b coctouTcs. Kakas 4acTb nyssiel AeHCTBUTENbHO 3aKaHYHMBAETCS

noexuHkoM? (Vkazanue. Bocnonw3ylimecs 2eomempudeckum onpeoenenuem 8eposmHocmiL).

Cryqaiinas BennunHa X MOJYHHEHA HOpMaIbHOMY 3akoHy, mpudeM M[X]=40, D[X]=2000. Haiigute P(30<X<80).

BUJIET Ne 3.

1. Cnayugaitaeie BenuuuHbL. (UTO HaswpIBaloT ciydaiiHOM BennumHO#? Kakyio BenWumHy Ha3BIBAalOT IUCKPETHOM
ciydaiiHol BennunHONW? Kakyro BeIMUMHY Ha3bIBAIOT HEMPEPBIBHON ClTydailHON BenuunHOW? UTO HAa3bIBAIOT 3aKOHOM
pacnpeniesieHHsl TUCKPETHOH ciydallHOW BennumHbl? Kak 3amator 3akoH pacnpenesieHus JUCKPETHOH cirydailHOMN
BEJINYMHBI, IPUHAMAIONIEH KOHEYHOE MHOXKECTBO 3Ha4eHHH? UTO Ha3bIBAIOT MHOTOYI'OJBHUKOM pacipeaesieHus?).

2. Ilpu 6pocanun 100 MOHET KakOBa BEpOSTHOCTD BbINazeHust poBHO 50 repOoB?

3. Jlana dyHKIUS pacnpeencHUs CTydailHON BEIMIMHBI X

0,x<-1
F(x)={Ax®*+B,-1<x<1
1,x>1
Haiinure A,B; M[X]; D[X].
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4 MeroanuecKue MaTePUAJIbI
Jns oGecriedenus mporecca oOydeHHs M peIIeHHs 3a7ad OOydeHUs! UCTIONB3YIOTCS CIEIYIOIINe
MaTrepuabl:
— METOJMYECKHE MaTepHuallbl, OTNPEeISIONIIe MPOLeAYphl OLCHUBAHUS 3HAHUI, YMEHHUH, HABBIKOB U
(WM) OmbITa JESITENLHOCTH, XapaKTEPU3YIONIUX 3Tarbl (JOPMUPOBAHUS KOMIIETCHIIUI, B COCTaBe,
cornacHo 11.12 paboueit mporpaMmBbl:

4.1. Ocnognasa numepamypa

Cemectp 1

1. bexnemumies /[.B. Kypc aHanutudeckoil reOMeTpUH U JTHHEWHOU anreOpsl [ DIeKTpOHHBIN pecypc] :
yaeOHHUK. — DnektpoH. nan. — CII6.: Jlanb, 2015. — 445 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=58162 — 3ar1. ¢ skpaHa.

2. MarazunnukoB JI.W. Beicmmas matematuka I. IlpakTukyMm 1o JuHEHHOW anreOpe W aHATUTHYECKOM
reoMmerpun: YdeOHoe mocobue / JLU. Marasunaukos, A.JI. Mara3uHHukoBa; MUHHCTEPCTBO
obOpazoBanus Poccuiickoit ®deneparu, TOMCKHIA TOCYTapCTBEHHBIM YHHBEPCUTET CUCTEM YIPABICHUS U
panuosnekTponuku. - Tomck: TYCVYP, 2007. - 162 c. (97 2k3.)

3. ExprioB A.A. UaTeTpansHoe ucuncienue. Juddepennnansabie ypaBHEHUs: yaeOHOoe mocodue / A.A.
Enbuos, T.A. EnbsrioBa; ®@enepaibHoe areHTCTBO 110 00pa3oBaHuio, TOMCKHI rocy1apCcTBEHHBIN
YHHBEPCHUTET CHCTEM YIIPaBJICHUS U paanodiekTponuku. - Tomck: TYCVYP, 2007. - 263[1] c. (100 3k3.)

4. MarasunnukoB JI.W. Beicias maremaruka I. [Ipaktukym no quddepeHnuantsHOMY HCUHCICHHIO:
VYyeonoe nocodwue / JI.W. Marazunnukos, A.JI. MarasuHHIKOB; MUHHACTEPCTBO 0Opa30BaHMS
Poccuniickoit ®enepanuu, ToMCKUI roCy1apCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABICHHUS U
paauoanektponukd. - Tomck: TYCVYP, 2007. - 212 c. (99 ak3.)

5. @uxtenronsn [.M. Kypc nuddepeHnunansHoro 1 MHTErpalbHOTO HCYUCIICHHS: YYeOHUK IS BY30B, T.
I; M.: ®usmariut, 2006, 679 ctp. (100 5k3.)

6. bexnemumena JI.A. COOpHUK 3324 110 aHATUTHYECKOW T€OMETPUH U TUHEHHOM ayreope
[DnexTpoHHBIH pecypc] : yueOHoe nocodue / JI.A. beknemumesa, /[.B. beknemumes, A.1O. [letposuu [n
ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2016. — 496 c. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=72575— 3arm. ¢ sxpana.

7. bepman I'.H. COopHuk 3a1a4 0 Kypcy MaTeMaTUYECKOT0 aHalu3a [ DNeKTpPOHHbIN pecypc] : yueOHoe
nocobue. — DnexTpoH. aaH. — CII6. : JIanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ari1. ¢ skpaHa.

8. Aswunosa JI.B. [IpakTukyMm u MHIUBHyaJbHbIE 331aHUS TI0 BEKTOPHOH anredpe 1 aHaAIUTHYECKOM
reoMeTpHH (TUIOBBIE pacyeThl) [DIEeKTPOHHBIN pecypc] : yuebHoe nocobue / JI.B. Apuinosa, B.A.
Bonotiok, JI.A. bonotiok. — Dnektpon. naH. — CII6.: Jlans, 2013. — 281 ¢. — Pexxum pocryma:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3aru1. ¢ skpaHa.

Cemectp 2

1. EnxsuoB A.A. UnTerpansHoe ucuncinenue. Juddepennmansasie ypaBHeHHs: yueOHoe nocodue / A.A.

EnpnoB, T.A. EnbroBa; ®enepanpHOoe areHTCTBO IO 00pa3oBaHHIO, TOMCKHI TOCYAapCTBEHHBIN

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

2. ®uxtenronsi .M. Kypc nuddepennmnanbHOro 1 HHTErpaqTbHOTO UCYUCIICHUS: YYeOHUK 711 BY30B: B 3
T. M.: ®usmatiut, 2006 -T. 2.— 863 ¢. (100 3K3.)

3. bepman I'.H. PemeOHuK K cOOpHUKY 3a/1a4 IO KypCy MaTEMaTHYECKOTO aHaIu3a [ DJICeKTPOHHBII

pecypc]: yae6Hoe mocodue. — Dnektpos. gaH. — CII6.: Jlans, 2011. — 608 c. — Pexum gocrymna:

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

4. Bonotiok B. A. [IpakTiKyM 1 WHANBUAYAIbHbIC 33JaHUS 110 HHTETPATILHOMY HCUUCICHUIO (PYHKIIUU

OJIHOM TIEPEMEHHOM (THUITOBBIE pacueThl) [DIIEKTPOHHBIN pecypce] : yaeOHoe mocodue / bonotiok B. A.,

bonotiok JI. A., I'anua FO. I'. [u np.]. — Dnexrpon. nan. — CII6.: JTanp, 2012. — 336 ¢. — Pexum

noctyma: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru. ¢ skpaHa.

5. bonotiok B.A. IIpakTukyM ¥ HHAMBHIyaTbHbIE 3aIaHUS 110 OOBIKHOBEHHBIM A (PepeHInaIbHbIM

YpaBHEHUSM (TUIIOBBIE pacueThl) [ DIEKTPOHHBIN pecypc]: yueoHoe mocodue / B.A. bonotiok, JI.A.

bonotiok, E.A. l1IBen [u ap.]. — Dnexrpon. nan. — CII6.: Jlans, 2014. — 220 c¢. — Pexum gocryna:

http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢ skpaHa.
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http://e.lanbook.com/books/element.php?pl1_id=72575

6. [TanteneeB A.B. Teopust hyHKIIMIT KOMIUIEKCHOTO TIEPEMEHHOTO U OTEPAIlMOHHOE UCUHCIICHHUE B
pUMepax | 3aadax [DIeKTpoHHBIN pecypc] : yue6Hoe ocobue / A.B. Ilantenees, A.C. flkumoBa. —
OnektpoH. gad. — CII6. : Jlanb, 2015. — 447 ¢. — Pexxum nmoctymna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari. ¢ 3xpaHa.

7. Ilucemennsnrii [I. T. KoncnekT nexuwmii mo Beiciieit matematuke: B 2 4. / J[. T. [IncbMeHHBIH. — M.
Aiipuc-TIpecc, 2007. — Y. 2 : Tpuanare nath Jekiuii. — 5-e u3a. — M.: Aiipuc-IIpecc, 2007. — 251, [5]
c.(60 7x3.)

8. Uynecenko B.d. COopHuK 3a1aHuil IO CHIEUAIBHBIM KypcaM BBICHIEH MaTeMaTUKU (TUIIOBbIE
pacueTsl) [ D1eKTpoHHBIN pecypc] : yueOHoe nocodbue. — DnekTpoH. nan. — CII6. : Jlanp, 2010. — 192
c. — Pexum pocryma: http://e.lanbook.com/books/element.php?pll id=433 — 3ari. ¢ skpaHa.

Cemectp 3

1. MTucemennsbiii [, T. KoHcnekT iekuuii o Teopuu BeposITHOCTEH, MaTeMaTUYECKON CTaTUCTUKE U
ciay4yaiiaeIM nporieccam. M.: Atipuc-IIpecc, 2006. — 287c¢. (49 3x3.)

2.bonotiok B.A. IlpakTukyM M MHIMBUAYaJIbHbIE 33JJaHUS IO KypCY TEOPUH BEPOSATHOCTEH (THUIIOBbIE
pacueTsl) [DneKTpoHHBIN pecypc]|: yueoHoe nocobue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'punb
[u nmp.]. — Dmnekrpon. npan. — CII6.: Jlaws, 2010. — 288 c¢. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=534

3.boponun  A.H. DneMeHTapHBIi Kypc TEOpPHHM BEpOSTHOCTEM M MaTeMaTHYeCKOM CTaTHCTUKU
[Dnektponnslil pecype]: yuebHoe nocodbue. — DnektpoH. nad. — CII6.: Jlans, 2011. — 255 c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=2026

4.Yynecenko B.®. COopHUK 3aJaHMi TO CHEIHAIbHBIM KypcaM BbICIIEH MaTeMaTHKH (THUIOBbBIE
pacueTsl) [DIeKTpOHHBIN pecypc]: yuebHoe nocodbue. — InekTpoH. nad. — CII0.: Jlans, 2010. —
192 c. — Pexxum noctyma: http://e.lanbook.com/books/element.php?pll 1d=433 — 3arn. ¢ sxpaHna.

4.2. J/lononnumenvhan 1umepamypa
Cemectp 1

1. CoOopHuk 32124 IO MaTEMaTHKE JIJIsl BTY30B: yueOHOe mocoOue s BTy30B: B 4 4. / pen.: A. B.
Edumos, b. I1. lemunouy. — 3-¢ uzm., ucnp. — M.: Hayka, 1993. — 478, [2] c. U. 1 : Jlunelinas
anreOpa U OCHOBBI MaTeMaTH4eckoro ananusa / B. A. bonros [u np.]. — M. : Hayka, 1993. — 478,
[2] c. (12 93k3.)

2. Tepexuna JI. U., ®uxc W. U. Beiciast matematuka: Yuebnoe nocodoue. Y. 1: JIuneitnas
anreOpa. BektopHas anreOpa. AHaauTHYECKasi TeOMETpHsl: yaeOHoe mocoodue. - Tomck:
Henpramnan, 2010. — 240 c. (4 7k3.)

3. Tepexuna JI. ., ®ukc U. U. Beicias Mmatemarnka: Yuebnoe mocodue. Y. 2: [Ipenen.
HenpepsiBrocTs. [IponsBonnas ¢pynkuuu. [Ipunoxenns npon3BoaHoi. OyHKIMH HECKOIBKUX
nepeMeHHbIX. - ToMmck: ToMckuii rocymapcTBeHHbI yHuBepeutet, 2010. — 192 ¢. (3 9k3.)

4. Tepexuna JI. N., ®uxc W. U. Beiciias matematuka: YueOHnoe mocodbue/ Y. 3: HeonpeneneHHbIH
unTerpan. OnpeneneHnblii unrerpai. Kparusie, KpuBoJWHEHBIE U TOBEPXHOCTHBIE HHTETPAIIBI.
Bexropnoe noinie. — Tomck: ToMmckuii rocygapcTBeHHbIN yHuBepeutet, 2011. — 252 c. (4 7k3.)

5. EnbroB A.A. IlpakTuKyM 10 MHTErPaTbHOMY HCUUCICHHIO U TU(d()epeHITNaTbHBIM YPABHEHUSM
yaeOHoe ocodue / A.A. Enprios, T.A. EnbrioBa; denepanpHoe areHTCTBO 110 0OpazoBanuto (M.),
ToMckuii rocynapcTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U paanodnekTponuku (Tomck). —
Tomck: TYCVYP, 2005. — 204 c. (285 3k3.)

Cemectp 2

1. COopHuk 3a1a4 MO0 MaTeMaTHUKE JJIs BTY30B: yueOHOe mocoOue 11 BTy30B: B 4 4. / pen.: A. B.
Edumos, b. I1. lemunosuu. — 3-e usn., ucnp. — M.: Hayka, 1993. — 478, [2] c. U. 1 : Jluneitnas
anreOpa ¥ OCHOBBI MaTeMaTnyeckoro ananusa / B. A. bonros [u ap.]. - M. : Hayka, 1993. - 478,
[2] c. (12 9k3.)

2. EnpnoB A.A. [IpakTuKyM 10 MHTETPaTbHOMY UCUUCIICHUIO U AU (PepeHIIMaTbHBIM YPaBHCHUSIM:
yuebHoe mocobue / A.A. Enbiio, T.A. EnbioBa; ®enepaibHoe areHTCTBO 10 0oOpa3zoBanuio (M.),
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ToMckuil TOCYyAapCTBEHHBI YHUBEPCUTET CHCTEM YIPABICHHUS M PaavodeKTpoHUKH (ToMmck). -
Tomck: TYCVYP, 2005. - 204 c. (285 3k3.)

3. JlaBpentheB M.A., Illabat b.B. MeTtonbl Teopuu (QYHKIIMHM KOMIUIEKCHOTO MEpeMEHHOTO. M.:
Hayxka, 1965, 716c¢. (1 3k3.)

4, KpacrmoB M.JI. OyHKIIUM KOMIUIEKCHOTO mepeMeHHoro. OmneparMoHHOe HCUYuciaeHue. Teopus
ycroitunBoctu: YuebHnoe nocodue mist By3oB / M. JI. Kpacnos, A. U. Kucenes, I'. . Makapenko.
— M.: Hayka, 1981. —302[2] c. (33 7k3.)

5. Tepexuna JI. U., ®uxc U. N. Beicmas maremaTuka: Yue6Hoe nocodue/ Y. 3: HeonpeneneHHbit
unTerpan. OnpeneneHHslid UHTErpai. KpaTuele, KpUBOJMHENHBIE U IIOBEPXHOCTHBIE MHTETPAJIbI.
BekTtopuoe nose. - Tomck: ToMmckuit rocygapcTBeHHbIi yauBepeutet, 2011, — 252 c. (4 7k3.)

6. Tepexuna JI. W., duxc WM. WM. Beicmias wmatematuka: YuyeOHoe mocobue/ Y. 4:
Juddepennmansupie ypaBHeHUs. Psibl. DyHKINN KOMIUIEKCHOTO TIepeMeHHOT0. OnepannoHHbINA
Mmeroz. - Tomck: Jlenpramian, 2011. — 268 c. (3 9k3.)

7. PomanoBckuit II. W. Pagsr @ypre. Teopust mosnss. AHATUTHUECKUE W CIICHHATbHBIE ()YHKIIHH.
IIpeoGpaszoBanue Jlamaca: Yue6Hoe nocobue 11 By3os/ M.: Hayka, 1980. - 334 c. (7 3k3.)

8. Cumopos 0. B., llabyrannr M. B., ®enoprox M. U. Jlekuuu no Teopun GyHKIHH KOMITIEKCHOTO
nepeMeHHoro: YueOHuk ais By3oB/ M.: Hayka, 1989. - 477 c. (10 3k3.)

Cemectp 3

1. Benrtuens E. C. Teopus BeposiTHOCTEH: YueOHUK 1 By30B. M.: Academia, 2005. — 571 c.
(228 7k3.)

2. Jlyruna H.O. IIpakTukyM no Teopun BeposiTHOCTeN: Yued. nocol. — Tomck: ToMckuil MexBYy30BCKUI
LEHTP AUCTAHIIMOHHOTO 0OpazoBanusi, 2006 — 153 c. (45 7k3.)

3. Marazunnukos JI.W. Beiciias marematuka [V. Teopust BepostHocTel: yueOHOE mocobue /ist By30B /
JI. . Mara3zunnukoB; MunuctepctBo oopazoBanus Poccuiickoit ®enepanuu, Tomckuit
rOCyJapCTBEHHbIM YHUBEPCUTET CUCTEM YIPABJICHUS U PAJAUOdJIEKTPOHUKU. — 2-€ U3]., lepepad. u
nor. - Tomck: TYCVYP, 2000. — 151 c. (175 7k3.)

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

5. I'mypman B.E. Teopus BeposTHOCTEH U MaTeMaTHyeckas craTuctuka [Tekct]: yueOHoe mocodue st
6akanaBpoB / B. E. 'mypman. — 12-e uzn. — M. : FOpaiir, 2013. — 480 c. (7 3k3.)

6. I'mypman B.E. PykoBo/ACTBO K pelIeHHIO 3a/1a4 [0 TEOPHH BEPOSTHOCTEH U MaTeMaTH4eCKOi
cratuctuke [Tekct]: yaeOHOoe mocobue s 6akanaspos / B. E. 'mypman. — 11-e uzz., mepepad. u
non.— M.: FOpaiit, 2013. — 405 c. (6 5k3.)

4.3. IIpakxmuueckue 3anuamus RPOGOOAMC HO VUEOHBIM NOCOOUAM:

Cemectp 1

1. MarasunnukoB JI.W. Beicmas maremaruka I. IlpakTukym mo jmuHeWHOW anreOpe M aHAIMTHYECKOU
reomerpun: YdeOHoe mocobue / JL.W. Marasunaukos, A.JI. MarasuHHuKoBa; MUHHCTEPCTBO
obOpazoBanus Poccuiickoit deneparu, TOMCKHIA TOCYTapCTBEHHBIM YHUBEPCUTET CHCTEM YIPABIICHHS U
panuosnekTponuku. - Tomck: TYCYP, 2007. - 162 ¢. (973k3.)

2. MarasuaankoB JI.W. Beiciias matemaruka I. [Ipaktukym no quddepeHnmaibHOMY HCUHCIICHUIO:
Yuebnoe nocobue / JI.W. Marasunnukos, A.JI. MarasuHHUKOB; MUHHCTEPCTBO 0Opa30BaHUSA
Poccuiickoit @enepanuu, TOMCKUN rocy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U
pannosnaekTponuku. - Tomck: TYCVYP, 2007. - 212 ¢. (99 3k3.)

3. bexnemumena JI.A. COOpHUK 33/1a4 110 aHATUTUYECKOI reOMETPUU U JIMHEHHOM anredpe
[DnexTpoHnHsIi pecypc] : yaeObnoe mocodue / JI.A. bexknemumena, [1.B. bexnemumes, A.1O. TletpoBuu [u
ap.]. — Dnekrpon. gan. — CII6.: Jlans, 2016. — 496 c. — Pexxum moctymna:
http://e.lanbook.com/books/element.php?pll_id=72575— 3ar. ¢ sxpana.

4. bepman I'.H. CO0pHUK 3a/1a4 10 KypCy MaTeMaTUYEeCKOro aHajau3a [ DJIeKTpOHHBIN pecypc] : yueOHoe
nocobue. — DnektpoH. aaH. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar1. ¢ 3kpaHa.

Cemectp 2
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1. EnprioB A.A. UnTerpanbaoe ucuncienue. JuddepeHnnansubie ypaBHeHUs: yueOHoe mocodue / A.A.
Enbnos, T.A. EnpunoBa; ®enepanbHoe areHTCTBO MO 0O0pa3oBaHUIO, TOMCKHI TrocynapcTBEHHBIN
YHHBEPCHUTET CHCTEM YIIPABICHUS M paanodiekTponuku. - Tomck: TYCVYP, 2007. - 263[1] ¢. (100 5k3.)

2. bepman ['.H. PemeOnuk k cOOpHUKY 3a/1a4 110 KypCY MaTeMaTUYECKOT0 aHaIu3a [ DIeKTPOHHBIH
pecypc]: yaebHoe mocodue. — DnektpoH. pad. — CII6.: JIanp, 2011. — 608 ¢. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=674 — 3arx. ¢ 3xpaHa.

3. [TanteneeB A.B. Teopus hyHKIIMI KOMIUIEKCHOTO IEPEMEHHOTO M ONIEPAIIMOHHOE UCUNCIICHUE B
npuMepax 1 3agadax [DneKTpoHHbBIH pecypce] : yueoHoe nmocobue / A.B. Iantenees, A.C. SIxkumoBa. —
OnektpoH. nan. — CII6. : JIanp, 2015. — 447 ¢. — Pexxum noctyna:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3aru. ¢ 3kpaHa.

Cemectp 3

1. JIyruna H.3. IIpakTuky™m 1o Teopun BeposiTHOCTeH: Yueb. nocod. — Tomck: ToMckuit MeKBY30BCKUM
HEHTP TUCTaHIIMOHHOTO oOpazoBanus, 2006 — 153 c. (45 7k3.)

2. bonotiok B.A. IlpakTuKyM U MHIUBHyaJbHbIE 3a/1aHUS 110 KypCY TEOPUHU BEPOSTHOCTEN (TUIIOBBIE
pacueTsl) [ DneKTpoHHBIN pecypc]: yuebHoe ocodue / B.A. bonotiok, JI.A. bonoTiok, A.I'. I'puns [u
ap.]. — Onexrpon. nan. — CII06.: Jlans, 2010. — 288 ¢. — Pexum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=534

3aoanua na KOHMPoJIbHBIE PAOOMBL U UHOUBUOYAIbHbBIE 3A0AHUS RPUECOCHDBL 8 KANHCOOM U3
CACOVIOUWUX VHEOHBIX ROCOOUIL.

Cemecrtp 1

1.Mara3unnukoB JI.M. Bricmias marematuka I. Ilpaktukym mo nuHeiiHOW anreOpe M aHAJIUTUYECKON
reomeTpun: Ydebnoe mnocobue / JL.U. Marasunaukos, A.JI. Mara3uHHUKOBa, MUHUCTEPCTBO
oOpa3zoBanus Poccuiickoii @enepanyu, ToMckuii TOCy1apCTBEHHbBIN YHUBEPCUTET CUCTEM YIPABICHUS U
panuosnextponuku. - Tomck: TYCVYP, 2007. - 162 c. (973k3.)

2. MaraszunnukoB JI.W. Beicas marematuka . [lpaktukym o nuddepeHimaisHOMY UCIUCTCHHTO:
VYuebHnoe nocobue / JI.W. Marasunnukos, A.JI. MarasuHHUKOB; MUHUCTEPCTBO 00pa30BaHUS
Poccuiickoit ®enepanuu, TOMCKU TOCYTapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U
paaunosnektponuk. - Tomck: TYCVYP, 2007. - 212 ¢. (99 3k3.)

3. Awiiosa JI.B. [IpakTukym v MHIUBHIYaJIbHbIE 3aJIJaHUS 110 BEKTOPHOU anredpe U aHATUTHIECKOM
reoMeTpuH (THIIOBBIE pacyeThl) [ DIIeKTpOHHBIHN pecypce] : yuebHoe nocodue / JI.B. Apunosa, B.A.
bonotiok, JI.A. bonotiok. — Dnexrpon. agan. — CII6. : JIanp, 2013. — 281 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=37330 — 3aru. ¢ 3xpaHa.

4. bepman I'.H. COopHuK 3a/1a4 110 KypCy MaTeMaTHIECKOTO aHaIu3a [ DNEKTPOHHBIN pecypc] : yueOHOoe
nocobue. — OnektpoH. nan. — CII6. : Jlanp, 2016. — 492 ¢. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3aru. ¢ 3xpaHa.

5. bonotiok B. A. [IpakTuky™m ¥ HHAMBUIYAIbHBIE 3aJaHHS 10 UHTETPAITLHOMY UCUUCIICHUIO (PYHKIIUU
OJTHOYM TIEPEMEHHOM (THITOBBIE pacdeThl) [DIIEKTPOHHBIN pecypc] : yueOHoe nocodue / bomoTiok B. A.,
Bonotiok JI. A., I'amua FO. I'. [u np.]. — Daexrpon. nan. — CII6. : Jlans, 2012. — 336 c¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=3800 — 3aru1. ¢ sxpaHa.

Cemectp 2

1. bonotiok B. A. IlpakTukyM UM MHAMBUAYAIbHbIE 3aJJaHUS TI0 MHTETPAIbHOMY HMCUYUCIIECHUIO (PYHKUIUU
OJTHOW MepeMeHHOH (THUIIOBBIE pacyeThl) [DNeKTpoHHBINA pecypc] : yuyeOHoe mocobue / bonotiok B. A.,
bonotrok JI. A., T'anuyu YO. I'. [u op.]. — Dnekrpon. nan. — CII6. : Jlans, 2012. — 336 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1l_id=3800 — 3aru. ¢ skpaHa.

2. bonotiok B.A. IlpakTukyM W MHAMBHUAYaJIbHbBIE 3aJaHHs 10 OOBIKHOBEHHBIM UG depeHIaTbHbIM
ypaBHEHUSIM (THUIOBBIE pacueThl) [DNeKTpoHHBIH pecypc] : ydueOHoe mocobue / B.A. bonotiok, JLA.
bonotiok, E.A. llIBex [u ap.]. — Dnexrpon. nan. — CIIO. : Jlanp, 2014. — 220 c. — Pexxum goctyma:
http://e.lanbook.com/books/element.php?pll_id=51934 — 3aru. ¢ 3xpaHa.

3. [TanteneeB A.B. Teopus ¢pyHKIINN KOMIUIEKCHOTO TIEPEMEHHOTO M OTIEPAIIMOHHOE UCYUCIICHUE B
pUMepax | 3aadax [DIeKTpoHHBIN pecypc] : yue6Hoe nocobue / A.B. Ilantenees, A.C. flkumoBa. —
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OnektpoH. nad. — CII6. : Jlans, 2015. — 447 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=67463 — 3ari1. ¢ 3kpaHa.

4. Yynecenko B.®D. COOpHUK 3a/aHHi MO CIIEIIMAIBHBIM KypcaM BBICIIICH MaTEeMAaTHKH (THIIOBBIC
pac4eThl) [ neKTpoHHBIN pecypce] : yaeOHoe nocodbue. — DnektpoH. nan. — CII6. : Jlanp, 2010. — 192
c. — Pexwum pocryna: http://e.lanbook.com/books/element.php?pll id=433 — 3aru. ¢ sxpaHna.

Cemectp 3

1. JIyruna H.3. IIpakTuky™m 1o Teopuu BeposiTHOCTeH: Yuebd. nocod. — Tomck: ToMckuil MeXBY30BCKUI
LEHTP AUCTAHIIMOHHOTO 00pazoBanusi, 2006 — 153 c. (45 3k3.)

2. bonotiok B.A. [IpakTuKyM M HHAMBUYaAJIbHbIE 3aJaHUS 10 KYPCY TEOPHH BEPOSTHOCTEH (TUIIOBbIE
pac4eTsl) [ DIeKTpoHHBIN pecypc]: yuebnoe nocodue / B.A. bonotiok, JI.A. bonotiok, A.I'. I'punb [u
ap.]. — Dnektpon. gan. — CII6.: Jlans, 2010. — 288 c. — Pexum noctyna:
http://e.lanbook.com/books/element.php?pll_id=534 — 3aru. ¢ 3kpana.

3. Uynecenko B.®. COopHuK 3a7aHuii IO CHIELMATIbHBIM KypcaM BbICIIEH MaTeMaTHKH (TUIIOBbIE
pacdeTsl) [ DneKTpoHHBIH pecype] : yaebHoe mocodue. — DnekrpoH. gan. — CII6.: Jlans, 2010. — 192
c. — Pexxum nocryna: http://e.lanbook.com/books/element.php?pl1_i1d=433 — 3aru. ¢ skpana.

4.4. ba3bl 0aHHbIX, UHPOPMAUUOHHO CRPABOUHDBIE U NOUCKOBbLE CUCHLEMDbL
e Ccpulku ¢ caiita Kageapbl Ha MAaTEMaTHIECKHUE PECYPCHI M OH-JIAH TPEHAKEPHI,
e HayuyHO-0Opa3oBaTenbHbii optan TYCYPa https://edu.tusur.ru;
e ba3wr qanubx http://lib.tusur.ru/category/bd/
® OJEeKTpOHHO-OMONMMoTeyHas cuctema «Jlawb» — moctyn mo IP-agpecam TYCVYPa, angpec nms
pabotsr: http://e.lanbook.com
e mouckoBbie cucTeMbl Google, Yandex
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