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3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.03.02  HampaBmenme  moxarotoBku  "KopaOmecTpoeHnme,  OKeaHOTEeXHHKa
porpamMma CHCTEMOTEXHHKa 00bEKTOB MOPCKOIl HH(PPaCTPyKTypH"

TIpoduis "CymoBbie SHEPTETHUECKUE YCTAHOBKH"
roJl Hayaja noaArotoBku 2022

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 13 3ET

YacoB o yaeOHOMY ITaHy 468 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIC: 9K3aMeHHI 2, 1
ayJIUTOPHBIE 3AHATHS 256
caMmocTosTeNbHast pabora 120
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 152/6 19
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 56 |56 (72 |72 128|128
IIpakTuyeckue 56 |56 |72 |72 |128 128
WHas koHTaKTHas 10 (10 |10 |10 (20 (20
pabota
HUroro ay. 112 [ 112 | 144 | 144 | 256 | 256
KonrakrtHast paGora | 122 | 122 [ 154 | 154 | 276 | 276
Cam. pabora 58 |58 |62 |62 |120 (120
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 216 | 216 | 252 | 252 | 468 | 468




Paboyast mporpamMma qUCIHHUILTAHBI

MaremaTuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.02 KopabnecTpoeHne, OKeaHOTEXHHKA ¥ CHCTEMOTEXHHUKA 00BEKTOB MOPCKOM HHPpacTpyKTyps! (prka3 MuHOOpHAYKH
Poccun ot 14.08.2020 r. Ne 1021)

COCTABJICHA HA OCHOBAHHH Y4e0HOTI0 IJIaHA 00pPa30BaTeIbLHON MPOrPAMMBbI:

26.03.02 Hampasnerne noaroroku "KopabiecTpoeHne, OKCaHOTEXHUKA M CHCTEMOTEXHIKA 00BbEKTOB MOPCKOI HH(pacTPyKTypH"
IIpo¢uns "CynoBble SHEPTeTHUECKUE YCTAHOBKHU"
roJ1 Hayaja noAroToBku 2022

Pabouyro nporpamMmy cocraBuji(n):
K.n.H., doyenm, Kyoenun O.I".
Pabouas mporpamma ofoOpeHa Ha 3aceaHuU Kadeapbl EcrecTBeHHO-HayYHBIX AHMCIHMILIMH

3aBenyromuii kadenpoii Jlmaesua Onbra UropesHa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Lenbto TMCIUIUIMHBI 3aK/IF0YAETCS B BOCIIUTAHUH JIOCTATOUHO BHICOKOW MaTeMaTHUECKOM KylIbTypbl, IPUBUTUU HABBIKOB
COBPEMEHHBIX BUJIOB MAaTEMAaTUYECKOTO MBILUICHUS, CTIONb30BaHNE MAaTEMaTUYECKUX METOJJOB M OCHOB MaTeMaTH4eCKOr0
MOJICITUPOBAHUS B MPAKTUYECKON JACSITEILHOCTH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 [ Obyqaromuiics nomkeH 001a1aTh 3HAHUSIMU, YMEHUSIMH H HABBIKAMH 110 KypCy MaTeMaTUKH Ha 0a3e CpefHero
CIELMAILHOTO WM CPEIHEro 001Iero o0pa3oBaHus

2.2 | JMCHMILUTMHBI M IPAKTHKH, JJIs1 KOTOPbIX OCBOECHUE TAHHOMH TUCIHILTMHBI (MOTYJIsI) HEOOXOAUMO KAK
npeamecTBYOIIee:

2.2.1 | Mexanuka

2.2.2 [ O6mas 31eKTPOTEeXHUKA U SIEKTPOHUKA

2.2.3 | OCHOBBI Hay4YHBIX HCCIIEIOBAaHUI

2.2.4 | BezomacHOCTh CyHOXOJCTBA

2.2.5 | CynoBoe 31eKTpoo00pyI0BaHIE U OCHOBBI dJICKTPOTEXHUKH

2.2.6 | Texuuueckast puznka

2.2.7 | Dxomorus

2.2.8 | leTanu MaIvH 1 OCHOBBI KOHCTPYUPOBAHUS

2.2.9 | KopabnecTpouTenbHOE YepUueHHe

2.2.10 | OCHOBBI HAYYHBIX HCCIIEAOBaHUHN

2.2.11 | Texnonorudeckas (IPOEKTHO-TEXHOIOTUYECKAs) TPAKTUKA

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLUILINHEI
(MOZY.JIs)

OIIK-1: Cioco0eH HCIO0JIb30BATh OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHbIX JUCHUIIJIMH B HpO(l)eCCI/IOHaJIbHOﬁ
ACATECJIbHOCTH, IPUMECHATH METOAbI MATEMATHYICCKOI'0 AHAJINU3A U MOACIUPOBAHUSA, TCOPETHICCKOI0
IKCIIEPUMEHTAJIBHOI0 HCC/ICIOBAHUSA

OIIK-1.1: 3naTh OCHOBHBIE 3aKOHBI €CTECTBEHHO HAYYHBIX JUCIHILIAH, METOIbl MATEMAaTHYE€CKOI'0 MOJICTMPOBAHMS aHAIN3a 1
MOJIETTUPOBAHUS, TEOPETUUECKOIO U IKCIIEPUMEHTAILHOTO HCCIIEA0BaHUS

OIIK-1.2: ymeTs IIpuMeHATH METOABI MATEMAaTHUECKOTO aHATHN3a H MOAEIUPOBAHUS, TEOPETUUECKOTO U SKCIEPUMEHTAILHOTO
UCCIIEI0BAHNUS

OIIK-1.3: BiIaeTh HaBbikamMu MNPUMCHCHHS 3aKOHOB €CTECTBCHHOHAYYHBIX JUCHHUININH, METOA0B MOACIIUPOBAHUA U
MaTEMaTHYCCKOI'0 aHaJin3a

OIIK-3: CnocoGeH pa3padaTbiBaTh AJITOPHTMbI 1 KOMIIBIOTEPHBbIE IIPOrPAMMbI, IPUTOAHBIE JIsl IPAKTHYECKOI0
NPUMEHeHHs

OIIK-3.1: 3aaTh OCHOBHBIC S3BIKU nporpaMMHupOBaHusA, OCHOBBI pa6OTBI ¢ 6azamu JaHHBIX, OCHOBBI MaTEeMaTHYECKON JIOTUKH,
ONIEPATMOHHBIC CUCTEMBI U 060J'IO‘IKI/I, COBPEMCHHOEC ITPOrpaMMHOC obecrieyeHue B 001aCTH CyaoCTPOCHUA U CyIOPEMOHTA

OIIK-3.2: ymeTs Pa3pabaTeiBaTh alrOPUTMBI B KOMIBIOTEPHBIC TPOTPAMMBI IJIS MTPAKTHYECKOTO IPIMEHEHHUS;, IPOTPaMMUPOBATh,
€03/1aBaTh MaKpOCHl B MaluHOCTpouTeNbHbIX CAIIP

OIIK-3.3: Bnagets HaBbikamu pa3paboTKH aIrOPUTMOB U KOMIBIOTEPHBIX MPOTrPaMM JJIsl MPAKTUYECKOTO IPHUMEHEHHS

B pe3yabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁca JOJIZKCH

3.1 |3naTh:

3.1.1 | OcHOBHBIC 3aKOHEI U MCTOABI MATCMATUKHU, IIPUMCHSAIOIIHUCCS B HpO(bCCCHOHaHLHOﬁ JACATCIBHOCTH.

3.2 | YMeTh:

3.2.1 [ [IpumeHSATH MEeTOIbI MATEMATHYECKOTO aHAIM3a IPH PELIeHHHU 3a/1a4 PO eCCHOHATBHON NeSTENbHOCTH.




3.3 | Baragern:

3.3.1 | HaBpIkamMu MpHMEHEHHSI OCHOBHBIX 3aKOHOB M METOI0OB MaTEMATHKH P PELICHIH MPO(ECCHOHATBHBIX 3a1ad.

4. CTPYKTYPA JUCHUIIJIMHBI (MOIY JISA)

Bun HaunmeHnoBaHue pa3iesioB U TeM /BUA 3aHATHSA/ Cemectp | Uacos | Jlurepatypa | IlpIlo
3aHATUS / Kype AroT
Paznen | Paszpes 1. JIuneiinas aaredpa
Jlex Jluneiinas anre6pa /JIex/ 1 10 JI1.1J12.4J13. 0
4
IIp Jluneitnas anre6pa /IIp/ 1 10 2.2 0
Cp JIunetiinas anrebpa /Cp/ 1 10 J3.4 0
Paszmen | Pa3gen 2. BekTopHas aiare6pa
Jlex Bekropnas anre6pa /JIex/ 1 12 J1.1J12.4 0
IIp BekropHras anre6pa /IIp/ 1 12 2.2 0
Cp Bexkropnas anre6pa /Cp/ 1 12 J13.4 0
Pazgen | Pa3spen 3. AHasMTHYeCKasi FeOMeTPUsI
Jlex Amnanutudeckas reometpus /Jlex/ 1 12 JI1.1J12.4 0
Ip Anamutideckas reomerpus /I1p/ 1 12 J12.2 0
Cp Ananmutuueckas reomerpus /Cp/ 1 12 JI2.3713.4 0
HKP AnammTiaeckas reomerpust /UKP/ 1 10 JI3.3 0
Paznen | Pa3znen 4. Ilepemennas. [Ipenen.®@ynxkuus
Jlex Tlepemennas. [penen. @yuxims /JIex/ 1 10 JI1.1J12.1 0
2.4
IIp Iepemennas. [Ipenen. @ynkmms /T1p/ 1 10 2.2 0
Cp Iepemennas. [Ipenen. @ynkms /Cp/ 1 10 J13.4 0
Paznen | Pazpen S. InddepennnanbHoe ucuncieHue GyHKIUMU 0JHOM
nepeMeHHOIi
Jlex JuddeperunanpHoe ucuucaeHne GyHKIHH OJHON epeMeHHON 1 12 JI.1J12.1 0
/JTex/ .4
IIp JuddepennnanbHoe ucUUcaeHre GYHKIMHA OTHON TIepeMEHHON 1 12 J2.2 0
Mp/
Cp JuddepennnanpHoe ucuucieHne GyHKIIHA OTHON TIepeMEeHHON 1 14 JI3.2 0
/Cp/
Paznen | Pa3zgen 6. Heonmpenenenublii U onpeaesieHHbIH HHTErpas
Jlex Heomnpenenennslii u onpeaenennsiii uaterpan /Jlex/ 2 12 JI.1J12.1 0
2.4
IIp Heomnpenenenuslit u onpeneneHubii uarerpan /Ip/ 2 12 J12.2 0
Cp Heomnpenenennslit u onpeneneHubiit naterpan /Cp/ 2 10 0
UKP Heomnpenenenuslit u onpeneneHubiit nuaterpan /UKP/ 2 10 JI3.3 0
Paznen Paszpnen 7. @yHKIMHM HECKOJIBKHUX MEPEeMEHHBIX
Jlex OyYHKIMK HECKOJIBKHUX MepeMeHHBIX /JIex/ 2 12 JI1.1J12.1 0
2.4
Ip OyHKINH HECKOIBKHUX MepeMeHHbIX /I1p/ 2 10 2.2 0
Cp OyYHKIIMY HECKOJIBKHX MepeMeHHbIX /Cp/ 2 8 JI3.1 0
UKP OyYHKIMY HECKOJIBKHX nepeMeHHbIX /MTKP/ 2 0 0
Paznen | Pa3pen 8. Inddepennnanbabie ypaBHeHHS
Jlex Juddepennnanbusie ypaBHenus /JIek/ 2 12 JI1.1J12.1 0
2.4
Ip Juddepennmansasie ypapaerns /I1p/ 2 14 J12.2 0
Cp Juddepennumansaere ypapaenus /Cp/ 2 12 0
Pazpnen | Paspen 9. /IBoiiHble, TPOliHbIC M KPHBOJIMHEHbIe HHTErPaJIbl
Jlek JIBOiiHBIC, TPOIHBIC U KPUBOJUHEHHBIC HHTETpabl /JIek/ 2 12 JIL.1J12.1 0
2.4
IIp JIBoiiHBIC, TPOHHBIE U KPUBOJIIMHEHHBIe HHTETpas! /T1p/ 2 10 2.2 0
Cp JBoiiHBIE, TPOWHBIC U KPUBOJIMHEHHBIC HHTETpaisl /Cp/ 2 12 0
Paznen | Pazpes 10. BeckoHeuHble psiibl
Jlex Beckoneunsie psast /JIex/ 2 12 JI1.1J12.4 0




IIp Beckoneunsie paast /I1p/ 2 10 2.2 0

Cp Beckoneunsie psabr /Cp/ 2 8 0
Pasmen | Pa3pen 11. Teopusi BeposTHOCcTeil. BepossTHOCTH cOObITHIT

Jlex Teopus BeposTHOCTEH. BepostaHocTu coObrThii /JIex/ 2 6 J1.2712.4 0

IIp Teopus BeposiTHOCTeH. BepostHOCcTH coObITHIT /TIp/ 2 10 0

Cp Teopus BepositHocTel. BepositHocTr coObiTHii /Cp/ 2 6 0
Paznen | Pa3zpen 12. Teopusi BeposiTHocTel. CiydyaliHble BeJTHYHHBI

Jlex Teopus BeposiTHOCTeH. Cirydaiineie BennauHb! /JIex/ 2 6 JI1.2712.4 0

Ip Teopus BepositHOCTeH. Crirydaitaere Bemauas! /I1p/ 2 6 0

Cp Teopus BepostHocTel. Ciaydaitabie Benmmauabl /Cp/ 2 6 0

5. COAEP)KAHNE TUCOUIIIMHEI (MOLYJIST)

ConeprkaHue JIEKIIMOHHOTO Kypca
1 cemectp

Pasnen 1. Jluneiinas anreopa.

Martpuubl, neiicTBus ¢ HUMH, onpeaenutend. CUCTEMBI IBYX U TPEX JIMHEHHBIX ypaBHEHUI. MaTpuyHas 3alIMCh CUCTEMBI
nuHeHHbIX ypaBHeHUH. [IpaBuino Kpamepa. CucteMa n TMHEHHBIX ypaBHEHHH ¢ n Hen3BecTHRIMH. MeTox I'aycca. Haxoxxnenue
oOpaTHO# MaTpuIel MeTo1oM ["aycca. COOCTBEHHBIE YMCIIA U COOCTBEHHBIE BEKTOPHI MATPHII.

Paznen 2. BektopHas anreOpa.

Bexropsl. JIuneiinbie onepaunu Hag BekTopamu. IIpoekuus BekTopa Ha ocb. CUCTEMBI KOOPAMHAT Ha MPSIMOM, INIOCKOCTH U B
npoctpaHcTBe. Hanpapnsronye KOCHHYCHI M AMHA BekTopa. CKalsgpHOe IPOU3BEIeHNE BEKTOPOB U €ro cBoicTBa. JlI1Ha BEKTOpa
M YTOJI MEX/Ty IBYMSI BEKTOPaMH B KOOPANHATHOH hopme. Y CII0BHE OPTOTOHATBHOCTH IBYX BEKTOPOB. BexTopHOE Ipon3BeneHme
JBYX BEKTOPOB, €TO CBOMCTBA. Y CIIOBUE KOJUIMHEAPHOCTH ABYX BEKTOpOB. CMeIIaHHOE TIPOU3BEICHUE TPEX BEKTOPOB.

Paznen 3. AnanmuTHuecKasi FEOMETPHUSL.

I'eomeTpruecknii CMBICT OIPEICITUTEINS TPETHETO OPAAKA. 3a1aul Ha TOUKY. Y paBHEHHUS JIMHUH Ha TUIOCKOCTH. PazimuaHbe hopmbl
YpaBHEHUS NPSMOIl Ha IUIOCKOCTH. YTOJ] MEXKAY NPpsIMbIMU. PaccTosiHUE OT TOUKH 10 MPSAMOIA.

KpuBble BTOpOro mopsiika: OKpy>KHOCTb, JJUIUIIC, TUIepOoa, napabona, NX reoMeTpUIecKre CBOHCTBA U ypaBHEHUsL. [lossipHble
KOOpAUHATHI Ha IIocKkocTh. Criupainbs Ap-xuMmeaa. Y paBHEHHUs INIOCKOCTH U NPSIMOM B IIPOCTPAHCTBE. YTOJI MEKAY IUIOCKOCTSIMH.
Yron Mexay NpsMbIMH. Y01 MEXIY NPSIMOH U INIOCKOCTBIO.

YpaBHeHME TOBEPXHOCTH B rpocTpancTse. L{ununapunueckne nosepxuoctu. Chepa. Konycsl. Dmuncona. ['nnepbononsst.
IMapaGononsl. ['eoMeTprudeckre CBOMCTBA ITUX TTOBEPXHOCTEH, HCCIIC0BAaHUE UX ()OPMBI METOJIOM CCUCHH.

[umuaapudeckue u cepudeckiue KOOPAWHATE B IPOCTPAHCTBE. Pasiianbie ciocoOs! 3a1aHKs INHUI U IIOBEPXHOCTEH B
HIpPOCTPAHCTBE.

Paznen 4. Ilepemennas. IIpenen. dynknus.

Oynkiust. OCHOBHBIE dIIeMEHTapHbIe (PyHKIUHU, X CBOMCTBA U rpaduku. UHUCIOBBIE TOCIEI0BATEIFHOCTH, UX POJIb B
BBIYMCIIUTENBHBIX Ipolieccax. [Ipeaern uncnoBoit mocnenosarensHocTy. CylecTBOBaHNE Npe/iela MOHOTOHHOM OrpaHUYEHHOH
TOCJIeToBaTeIbHOCTH. KOMITIIeKCHBIE YHCITa; ISHCTBHS C HIMH B anTreOpandeckoil M TpUroHoMeTpraeckoi popmax. MHOXKeCTBO
BEII[ECTBEHHBIX YHCET.

Crnoxuble u o0paTHble GyHKIUH, UX Tpaduku. Kiacc anemenrapubix ¢yHkumid. [Ipenen ¢pynkuun B Touke. [lpenen pynkunu B
6eckoneuHocTH. [Ipenensl MOHOTOHHBIX QyHKIHM. HenpepeiBHOCTD (yHKIMI B TOuKe. HenpepbIBHOCTh OCHOBHBIX 3JIEMEHTapHBIX
¢ynxnnmit. beckoHedHO MasTBe B TOUKE (QYHKITNH, HX CBOIcTBa. CpaBHEHHE OECKOHEYHO MAJIBIX.

3ameuarensHble mpeaensl. CBolicTBa (hyHKIM, HEIPEPHIBHBIX HA OTPE3Ke: OrPAHUUYEHHOCTb, CYLIECTBOBAHHE HAMOOIIBIIETO U
HanMEHBIIETro 3HaYEHHMH, CyIIECTBOBAHHE TPOMEKYTOUHBIX 3HAUCHUH.

Pazpen 5. luddepennnansaoe ucurncinenne GyHKIUH OJHOH IEpEeMEHHOMN.

IIpousBonHas pyHKLMU OAHONM MEPEMEHHOM, €€ CMBICH B pa3IHyHbIX 3afadax. [loHsTue pyHkumu, tuddepeHuupyeMoil B ToUke,
TEOMETPUYECKHI CMBICIL.

YpaBHeHHe KacaTeIbHOH K KpuBOH B nanHOU Touke. Auddepennunan pynkimm. Obuiee npeIcTaBieHHe 0 METOIaX JTMHEApU3aIliH.
[IpaBuna HaxoXAeHUS IPOU3BOAHOM U nuddepenmana. [TponsBoaHas cnoxHON 1 06paTHOH GyHKIMK. THBApHAHTHOCTH (hOPMEI
maddepennnana. InddepenmupoBanue QyHKINH, 3a1aHHBIX TapaMeTpuuecku. Todka sxkcTpemyma Qpynkimu. Teopema Pepma.
Teopemsr Poms, Jlarpamka, Komm, ux npumenenne. [IponsBoxasie n muddepeHnnans! BeIcIHX mopsakos. [Ipasumo Jlomurans.
®opmyna Teinopa ¢ ocTaTo9HEIM WieHOM B opme Jlarpamxka. [Ipumenerne Gopmyns Telnopa B BEIYUCIUTENEHOH MaTeMaTHKE.
YcnoBust MOHOTOHHOCTH GYyHKIHMH. VccaenoBanue BeIykiaocTH GpyHkuuu. Touku neperuda. Acumnrotsl GyHKiui. Obmas cxema
UccIe1oBaHus (YHKIMH U ITOCTPOEHHUs ee rpaduka.

2 cemecTp

Paznen 6. HeonpeneneHnHsiii u ornpeiesIeHHbIN HHTErpall.
ITepBooOpasnas. HeonpeneneHHbII HHTETpal U €ro CBOWCTBAa. MeTo bl MHTErpUpOBaHus. Vcroap30BaHue TaOIHIl MHTETPAJIOB.




Heomnpenenennslil 1 onpenesIeHHbII HHTErPail
3agauu, NIPUBOJISIIME K MOHATHIO OIIPeAEIeHHOro nuTerpana. OnpeeneHHslit HHTerpai, ero cBoiicrsa. @opmyna Herotona-
Jletitornna. HecoOCTBEeHHBIE MHTETPANBI C OECKOHEYHBIMHE MPEIeNIaMH M OT HEOTPAaHWIEHHBIX (QYHKITHH, HX OCHOBHEIC CBOICTBA.

Paznien 7. ®yHKIMM HECKOJIBKUX NIEPEMEHHBIX.

OGunacThb onpenienenus GyHKINN HECKOIBKUX repeMeHHbIX. [Ipenen ¢pynkunu. HenpepsiBHOCTS. HacTHbIE TPOU3BOHEIE.
[onueni uddepeHnman, ero cBA3b ¢ YACTHEIMH IIPOU3BOIHBIMA. VIHBapHaHTHOCTH (hopMEI TIosTHOTO THuddepernnana.
KacarenpHas II0CKOCTb M HOPMAJIb K MOBEPXHOCTH. I eoMeTprudecKkuii CMbICH HONHOTO TuddepeHnnana.

Paznen 8. uddepennuansupie ypaBHEHUS.

dusnueckue 3a1a9u, NpuBoAsALIre K i hepeHInaTbHbIM YPaBHEHHUSIM.

Juddepenunanbueie ypaBHeHUs IepBoro nopsaka. 3agauya Komm. Teopema cyiiecTBOBaHUS U € IMHCTBEHHOCTH PELICHHUS 3a1a4H
Komn. OcHOBHBIE KJIacChl YpaBHEHUI, HHTEIPUPYEMBIX B KBaJpaTypax.

Juddepernnanbapie ypaBHEHHS BBICIIAX MOPsAKOB. 3anada Komm. JInneinbie nuddepeHnnansaple ypaBHEHUS: OJHOPOIHBIC 1
HeogHopoaHbIe. JInHeliHble nuddepeHraIbHble ypaBHEHHs ¢ TOCTOSHHBIME KO3 uLmeHTaMu. Y paBHEHHUs C IPaBOi YacThIO
CHELHANbHOrO BUAA.

Paznen 9./1BoliHble, TPONHBIE U KPUBOJIIMHEHHbBIE HHTEIPAJIbL.

3agauu, NPUBOAALINE K HOHATHAM KPaTHBIX, KPUBOJIMHEHHBIX M MOBEPXHOCTHBIX HHTErpasioB. J{BOitHOI 1 TpOWHOW MHTErpalibl, UX
cBOIcTBa. BerunciieHre KpaTHBIX HHTETPAIoB HOBTOPHBIM HHTEIPHUPOBAHUEM.

OnpezneneHye KpUBOJUHEUHBIX UHTETPAIOB IIEPBOIO ¥ BTOPOIO POJia, UX CBOWCTBA, IPUMEPH] BEIYMCIICHHUS.

Paznen 10. beckoHeuHble psabl

UYucnossle psaabl. OYHKIMOHAIBHBIE PSAABL.

CrenieHnsle psAabl. Pagst @yphe 0 TPHTOHOMETPHUYECKUM CHCTeMaM. Pa3noxkenue (QyHKIuMil B TpUroHOMETpHIecKue psaabl Oypoe.
YcnoBust TOTOYEYHON CXOAUMOCTH M CXOJUMOCTH «B CPEIHEM.

Paznen 11.Teopust BeposTHOCTEH. BeposTHOCTH COOBITHIA
IIpenmet Teopun BeposTHOCcTeH. Kimaccudukarms cobertuii. Knmaccuueckoe onpeneneHne BepoSTHOCTH. MeTOAbI HCUHCICHHS
BepostHocTel. Cxema bepHyn.

Paznien 12.Teopus BepositHOcTel. CityyaiiHble BETMUUHBI

JuckperHsle ciydaiinble BennuuHbl. DyHKIMS pacnpesiesieHus, ee cBoiicTBa. MaTemaTrnyeckoe 0XKUJaHUE U JUCTIEPCUs
JIMCKPETHOM CITy4aitHON BEJIMYUHBI.

HenpepsiBable ciayuaiinble BennauHbl. OyHKIUSA paclpeAeieHus, INIOTHOCTh PacpeeeHus . MaTeMaTu4ecKkoe 0KU1aHue u
JUICIIEPCUs HENIPEPBIBHOU CIIy4aliHOW BEJIMUUHBL.

HopmanbsHoe pacripesienienue, ero cBoicrsa. [lonstue o pasnuysbIx Gpopmax 3akoHa Gonpiux yncen. Teopems! beprymmm n
Yeobrmmena. L{enTpansHas npenensHas TeopeMa JIsmmyHoBa.

TeMbl IPaKTUYECKUX 3aHITHI
1 cemectp

Paznen 1. JIuneitnas anrebpa

Ipakrtiueckoe 3austue 1. Onpenenurenu (Pemenne CJIAY ¢ momomsio 00paTHOM MaTpHUIIEL. )(pEeLIeHHE 3a1a9)

IIpakTuyeckoe 3anarue 2. Permenne CJIAY no ¢popmynam Kpamepa.(pemenue 3aaayq)

[Npaxtnueckoe 3austie 3. Matpuisl n nelictsus Haa HuMu. Pernenne CJIAY ¢ momoripio 00paTHOH MaTpHIbI(pEIIeHUE 3a/1a4)
IIpakTrueckoe 3anstue 4. Metox ["aycca(pemenune 3a1adq)

IIpaktiueckoe 3anstue 5. Pemenne CJIAY metonom I'aycca(pernenue 3a1a4)

Pa3nmen 2. Bexropras anrebpa

[MpakTHyeckoe 3anaTHe 6. BekTopsl 1 onepanuy Hal HUIMH. (pEIIeHHe 3a/1a4)
IIpakTHyeckoe 3anatue 7. Pannyc-BeKTop TOUKH. (peleHne 3a1aq)

IIpaktiueckoe 3ausTue §. CKalspHOE IPOM3BEICHUE BEKTOPOB. (PEIIeHHE 3a1a4)
ITpakTuueckoe 3ansaTue 9. BekropHoe nponsBeieHne BEKTOPOB (peLlIeHue 3a1a4)
[IpaxTuueckoe 3anstue 10. CmemanHoe MPOU3BeIeHHE BEKTOPOB (peLIeHHE 3a/1a4)
KonTpomnsras padorta Nel mo teme "Bekropras anre6pa”

Paznen 3. AHanuTHueckas reoMeTpus

Ipaktiueckoe 3anstue 11. [Ipsmele Ha IIOCKOCTH. (peLIeHUE 3aa9)

[TpakTuueckoe 3ansatue 12. Kpusbie Ha miockocTu.(penieHue 3aaay)

IMpaktrnueckoe 3anstue 13. [Ipsimas B mpocTpaHCTBe.(pelIeHre 3a1aq)

IpakTtiueckoe 3ausTHe 14. [ImockocTs B MPOCTPAHCTBE. (pEIICHNE 3a1at)

IIpakTuyeckoe 3anarue 15. Ilnockocts B mpocTpancTBe. [locTpoenue miockocTer(penienue 3aua)




Ipaktiueckoe 3anstue 16. [loBepxHOCTH 2-T0 HOpsAAKA.(PELICHUE 3a1a)
Pasnen 4. Ilepemennas. [Ipenen. @ynkuus

IIpakTuyeckoe 3anarue 17. Oynkuus. (pelienue 3aaa4)

IMpaktnueckoe 3ausatue 18. [Ipenen GyHKIMH. (pelIcHHE 3a1a9)

IIpakTryeckoe 3anstue 19. PackpeiTie HeonpeaeneHHOCTeH (penieHne 3a/1a9)
IIpaktiueckoe 3anstue 20. [lepBolif 1 BTOpO# 3aMevaTebHbIe Ipeiebl. (PeIeHne 3a1a4)
ITpaktuueckoe 3ausatue 21. HenpepblBHOCTh QyHKIIHH. (pEIICHHE 3a/1a4)

Pazgen 5. Iuddepenunansnoe ucuucnenne GyHKIMA OJHON epeMeHHON

IIpakTryeckoe 3ansarue 22. [IpousBoanas u quddepernnan GyHKIuH. (peleHne 3a1a9)

IIpaktiueckoe 3anstue 23. [Ipon3BogHAs CI0XKHOMN, 0OpaTHON M HEABHO 3aJaHHON (DYHKIUH.(pelLIeHUe 3a1a)
IMpakTudeckoe 3anarue 24. IIpuMeHeHne TPOU3BOJAHBIX. (pELIEHUE 3a1a)

[Mpaktaeckoe 3anstue 25. [IpuMeHeHHe TPOU3BOAHBIX. (PEIICHUE 3a/1a1)

IIpakrtiueckoe 3anstue 26. [Ipasuino Jlomurans.(pemenne 3aaa4)

IIpakTuyeckoe 3anarue 27. O0mas cxema uccieoBanus GYHKIMM U TOCTpOeHHE Tpaduka.(pelieHue 3a1a4)

2 cemecTp
Paznen 6. HeonpeeneHHslii U onpeaeneHHbIA HHTETpall

IIpaktiueckoe 3anstue 1. IleppoobpasHas u HeonmpeaeneHHbIH HHTerpan. TabnnyHoe HHTerpupoBaHue .MeTo] HHTErPHPOBAHNUS C
MIOMOILBIO 3aMEHBL. (pelIeHue 3a1a4)

I[Tpaxtiueckoe 3aHsTHE 2. MeTO HHTETPUPOBAHUS 110 YacTsAM. MIHTerpupoBanue Tpuronomerpuieckux Gpynkuuii uTerpuposanune
panMoOHANBHBIX U HPPAlOHABHBIX BEIPAKCHUH (peIIeHHe 3a1a)

IIpaktiueckoe 3anstue 3. OnpeneneHHbI HHTETPal, ero BeruucieHue no Gopmyne Herorona-Jleitouumna. Berancnenne miomanei ¢
MOMOIIBIO ONPENENIEHHOr0 UHTErpana. (peleHue 3aaa)

ITpakTuueckoe 3ansaTue 4. Beruucnenue miomanei B NOJSPHBIX KOOPAUHATAX U B IApaMETPUUYECKOM BUJE (pELIEeHUE 3a1a4)
IIpakTHueckoe 3aHsTHE 5-6. BRIUnCIeHNe IIHHBI IyTH C TOMOIIBIO OIPEIeICHHOr0 HHTerpana. HecoOCTBEeHHBIC HHTETPAIbL.
(peuienue 3aga4)

Pazgen 7. ®yHKIUM HECKOIBKUX IEPEMEHHBIX

[Mpaktrdeckoe 3ansaTre 7. O0IACTh ONMpPECICHHS U MPOCTPAHCTBEHHBIN rpadvK GYHKIMH ABYX MMEPEMEHHBIX. (PEIICHHE 3a/1a9)
IIpakriueckoe 3ausTue 8. YacTHBIE TPON3BOAHBIC (PYHKITHMH HECKOJIBKHUX MepeMeHHBIX. [TonHoe npuparieHue i NONMHBIH
nuddepernran GyHKIUN HECKOIBKUX EPEMEHHBIX. (pelieHue 3a1a4)

I[Mpaxtuueckoe 3austue 9-10. [Juddepennnposanne GyHKIMN HECKOIBKUX NTEPEMEHHBIX. (PEIICHHE 3a1a)

[Ipakriaeckoe 3ausTre 11. OxcTpeMyMBbl QYHKIINH HECKOIBKHUX MEPEMEHHBIX. (pEeIIeHUE 3a1a9)

Paznen 8. AuddepeHnmansapie ypaBHEHUS

IIpakTuyeckoe 3anstue 12. uddepennmanpabie ypaBHeHHs epBoro nopsaka. 3agaya Kommu. (pernenue 3anayq)

I[paxtiueckoe 3anstie 13. Jluneitnsie n onHOpoaHbIE AUQdepeHInaNIbHbIe YpaBHEHHS [IEPBOTO MOpsiAKa. (PeIeHue 3a1a)
[IpakTiaeckoe 3austue 14. [nddepeHnuanbHble ypaBHEHUS BEICIINX ITOPSAAKOB, PellacMble IIOHIKESHHEM MOps/Ka. (pereHue
3a/1ay4)

[Tpaxtuueckoe 3aHstie 15. Penienne MMHEHHBIX OAHOPOIHBIX AU PEepeHINANBHBIX YPAaBHEHUH C MOCTOSTHHBIMH KO3 HLeHTaMu.
(peurenue 3anaq)

IIpaktiueckoe 3ausTue 16-17. Pemenne MMHEHHBIX HEOTHOPOIHBIX TU((epeHINaIBHBIX YPABHSHHH C TIOCTOSHHBIMH
kodpPuuumentamu. Cuctemsl TudQepeHInaNbHBIX YpaBHEHUH (pelienue 3a1a4)

KontponbHas padota Ne2 o teme "JluddepeHumanbabie ypaBHeHus"

Pa3nmen 9. /IBoitHbIe, TPOHHBIC U KPUBOJIMHEHHBIC HHTETPAIIBI

[Ipaktrndeckoe 3ansatue 18. J[BoliHON HHTETpasL.(pelICHHE 3a1a9)

IIpakTryeckoe 3ansrue 19. Berauciaenne mionaaym ¢ TOMOIIbI0 TBOWHOTO HHTErpaa. (pelieHne 3a1aq)

IIpakTuyeckoe 3anarue 20. J{BoiiHOI HHTErpasl B MOJISPHBIX KOOPJUHATAX, BHIYMCIEHHUE TUIOIAAN C TIOMOIIBIO IBOHHOTO
UHTerpayia.(penieHune 3a1aq)

IMpakTrdeckoe 3anarue 21. TpoitHoi MHTETpa, BEYHCIEHHE 00beMa Tea.(pereHne 3a/1a9)

IIpaktiueckoe 3anstue 22. KpuBonuHeitnsie unTerpais! I poaa, ux Berancierne. Kpusonunelnsie narerpais! 11 pona, ux
BBIUHCIICHHE. (pELICHHUE 3a/1a4)

Paznen 10. beckoHeuHble psiibl




[MpakTryeckoe 3ausTue 23. CXOOMMOCTh YHCIOBOTO psiga. HeoOXoquMBbIil MpU3HAK CXOAUMOCTH (pEIICHHE 3a/1a4)

[Ipaktnaeckoe 3ausTre 24. JloctaTouHbIe IPU3HAKU CXOAUMOCTH (cpaBHeHUs, JlamambOepa, panukanbHeiid Komm). (penienue 3amay)
IpakTtiuaeckoe 3ansTue 25. JlocTaTouHble IPU3HAKKA CXOAUMOCTH (MHTETPpaIbHBIH npu3Hak Komm).(perreHue 3a1a4)
IIpakTuyeckoe 3aHaTue 26. 3HaKONEpEMEHHbIH Psijl, TPU3HAKK CXOAMMOCTH.(pELIeHNE 3a/1a4)

[MpakTHyeckoe 3ansaTe 27. OyHKIMOHANBHBIC PAIbI, 00s1acTh cxoauMocTd. Paner dypee. (pemmenne 3a1a4)

Pa3nmen 11. Teopus BeposiTHOCTEeH. BeposiTHOCTH COOBITHI

[Mpaktrdeckoe 3ansTHe 28. BeposaTHOCTH cOOBITHI(peleHNE 3a/1a9)

IIpaktiueckoe 3austue 29. OcHOBHBIC MOHATHS KOMOUHaTOpuKU. Kitaccudaeckoe onpeesieHne BeposITHOCTEH (pelIeHne 3a/1a4)
IIpaxktuyeckoe 3anarue 30. OCHOBHBIE TEOPEMBI O BEPOSITHOCTAX (pELICHUE 3a/1a)

ITpakTudeckoe 3ansarue 31. @opmyna nonHoi BepostHocTH. Popmynel baifeca (pemenue 3agaq)

IIpakTryeckoe 3ansarue 32. Cxema bepuymin. AcumnroTraeckue GopMyItsl (penieHue 3aaaq)

Paznen 12. Teopus BepostHocTei. CinydaiiHble BETUYUHBI

IIpakriueckoe 3ausTie 33. JMCKpeTHBIE CIydalHbIC BEIMYMHBI (PEIICHNE 3a1ad).

IIpakTuyeckoe 3anarue 34. HenpepblBHbIE cllydaiiHbIe BEIMYUHBI (PELICHUE 3a/1a4).

ITpakTudeckoe 3aHATHE 35. 3aKOHBI paclpeAeieH s JUCKPETHBIX CITy4aifHbIX BEIWYMH. 3aKOHBI PACIpeeIeHuUs HENPEPhIBHBIX
CITyqaifHBIX BeNMYMH(pEIICHHE 3a1a9).

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

Konrponsusie pabdotsi (1, 2 cemectp).
Ok3ameH (1, 2 cemectp)

6.2. Tembl NUCbMEHHBIX PadOT

KoHTposnbHBIE pabOTHI 110 TEMaM
Cemectp 1
1.BekTopHas anrebpa.

Cemectp 2
2. TnddepeHnnansHble ypaBHEHUS

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

BOITPOCBI K DK3AMEHY B 1 cemectpe

Pasnen 1. Jluneiinas anreopa.

1. ITonsTHEe MaTpHIlB], CIOKEHHE MATPHUI], YMHOKEHHE MATPHUIBI HA YUCIO, YMHOXKEHHE MATpUIlBl Ha MaTpuiry. O6parHas
MaTpHula, KpUTEpUil ee CylIeCTBOBAHMUSL.

2. Onpenenureny. Berunciaenne 3HaUeHUS ONpeNENUTeNs 2-ro ¥ 3-ro mopsaka.

3. CucreMbl IBYX U TpeX JIMHEHHBIX ypaBHEHUH. MaTpuyHas 3alMCh CUCTEMbI JIUHEUHBIX YPABHEHHUMH.

4. [IpaBmiio Kpamepa perieHus cucteM JUHEHHBIX ypaBHEHHM.

5. CucreMa n JIMHEWHBIX YpaBHEHHUH ¢ n Heuw3BecTHbIMH. Meton ["aycca.

Pa3nen 2. Bexropras anrebpa

6. [TonsiTre Bekropa. JIMHEWHbIE Omnepalui HaJl BEKTOPaMHU.

7. CucreMbl KOOpAMHAT Ha MPSIMOM, IUNIOCKOCTHU U B IIpocTpaHcTBe. Hampasistoniye KOCUHYCBI U UIMHA BeKTopa. Teopema o
HaMpaBJISAIOUINX KOCHHYCAX.

8. CkansipHOoe NpoU3BEICHUE BEKTOPOB U €ro cBoiicTBa. /inHa BekTOpa U Yrojl MEXIy ABYMs BEKTOpaMH B KOOPAMHATHON
(opme. YcoBHe OPTOTOHATBHOCTH JIBYX BEKTOPOB.

9. BekTopHOE npou3BeeHUE IABYX BEKTOPOB, €O CBOICTBA. Y CIOBUE KOJIMHEAPHOCTU JIByX BEKTOPOB

10. CMelanHOe TIPOU3BEJICHUE TPEX BEKTOPOB.

Paznen 3. AHanuTHuecKas FeOMETPUsL

1. OCHOBHBIE COOTBETCTBHSI aHAJTMTHUECKOH TreOMETpUU. YpaBHEHHE JTHHUM.

12. VYpaBHeHHs NpAMON Ha IUIOCKOCTH. YTOJ MEXIy NpsAMbIMU. PaccTosiHMe OT TOYKM A0 NMPSIMOH.

13. Kpussie Broporo mopsiaka. Jmunc. OnpeneneHue, TeOMeTpHIeCKre CBOMCTBA U BBIBOJA ypPaBHEHHS SIIIMIICA.
14. Kpussie Broporo nopsiaxa. ['mnep6ona. Onpezenenne, reoMeTpUIECKHE CBOMCTBA M YPaBHEHHS THUIIEPOOIIBL.
15. Kpussie Broporo nopsiaka. [Tapaboina, onpeznenenne, reoMeTpuiecKre CBOWCTBA U ypaBHEHHUS 11apaboIibL.

16. INonsipHBIE KOOPAMHATH HA IUIOCKOCTH. KpuBbIE B MOJPHBIX KOOPAUHATAX.

17. YpaBHeHHsI IUIOCKOCTH B MpocTpaHcTBe. KaHOHMUECKoe, mapaMeTpuieckoe U o0lee ypaBHEHHE MIIOCKOCTH.

Hocrpoe}me IIJIOCKOCTH U 110 €€ YPaBHCHUIO.




18. VYpaBHeHUs NPSIMOM B IPOCTPAHCTBE.

19. VYros Mexay MIOCKOCTAMHU. YTOJ MEXIY MPSIMBIMU. YTOJ MEXIY HPSAMON U IJIOCKOCTBIO.

20. VYpaBHeHHe TIOBepXHOCTH B mpoctpancTBe. Chepa. Dmmncoua. ['unepoomonnsl. [Tapadonouast. IToctpoenue
MOBEPXHOCTEH, NCCIEOBAaHNE UX (POPMBI METOIOM CCUCHUIA.

21. VYpaBHeHHE OBEPXHOCTH B MpocTpaHcTBe. L{nnuHapuueckue noBepxHocTH. ['eoMeTpuueckue cBOMCTBA ITUX
MOBEPXHOCTEH, NCCICJOBAHUE UX (POPMBI METOZIOM CCUCHUI.

22. Huwmaapudeckue u cheprueckre KOOPIUHATHI B TIPOCTPAHCTBE. PasmiaHble CIIOCOOBI 3aIaHusI JTMHUN U TIOBEPXHOCTEH

B [IPOCTPAHCTBE.

Paznen 4. [lepemennas. [Ipenen. @yHKus.

23. [TocrosiHHBIE M TIepeMeHHbIe BenuurHbl. [loHsATHE (YHKIMOHAIBHOH 3aBHCHUMOCTH. OCHOBHBIE dJIeMEHTapHble (PYHKILINH,
UX CBOICTBa M rpadUKH.

24. Uucnossle nocienoBarenbHOCTU. [Ipenen yncnoBoil nocinenoBarenbHOCTU. CyllleCTBOBaHUE IIPeesia MOHOTOHHON
OTpaHUYIEHHOH MOC/IeI0BATEIBHOCTH.

25. KommiekcHble yncita, ISWCTBUS C HUMH B anreOpandecKkoil 1 TpuroHomerpudeckoi gopmax. PeimeHne kBagpaTHBIX
YPaBHEHUH C OTPHULATEIEHBIM JUCKPUMHIHAHTOM.

26. INousaTne cnoxxHOH M 00paTHOW (YHKIINH, UX TPaUKH.

27. [Ipenen ¢pynkuuu B Touke. HenpepriBHOCTE QYHKIMK B TOUKe. beCkOHEUHO Manble B TOUKe (DYHKIUH, UX CBOWUCTBA.
CpaBHeHnE OECKOHEYHO MaJIbIX.

28. 3ameuarensHble Tpeensl. CBoMcTBA (YHKIMI, HETIPEPHIBHEIX Ha OTpE3Ke.

Pasnen 5. IuddepenimansHoe ucurcaeHue GyHKIMNA OHON TepeMeHHOM.

29. IMponsBonHas GyHKIMKM OonHOM mepeMeHHOH. [loHsATHE yHKIMH, TUdepeHIUpPYyeMOii B TOUKE, TEOMETPUIECKHHA CMBICI.
YpaBHeHMEe KacaTelbHON K KpUBOW B JJAHHOM TOYKE.

30. Juddepennman ¢pynakiun. MaBapuanTHOCTH GOPMBI TP PepeHIInaa.

31. IMponsBonHas cnoxHON 1 obpatHOH (yHKImu. [uddepernupoBanne GpyHKIHHA, 3a1aHHBIX TapaMeTPHICCKH.

32. IMonsTue sxcTpemyma ¢yHknuu. HaxoxneHne skCTpeMyMma ¢ HCHONB30BaHHEM MPOU3BOIHOM.

33. Teopema ®depma. Teopembr Pomus, Jlarpamka, Ko, ITpousBoanbie u auddepeHranbl BHICIIAX MTOPSIAKOB.

34, [IpaBuio Jlonuranns.

35. ®opmyna Teinopa.

36. VYcnoBus MOHOTOHHOCTH (QyHKIMU. MccnenoBanue BBIMYKIOCTH (QyHKIUH. TOUYKH meperuda. ACUMITOTH (QYHKIHMA.

OO6mas cxema HcclieJoBaHus (yHKIIMH U HOCTPOEHHUS ee rpaduka.
BOITPOCBI K 9K3AMEHY Bo 2 cemectpe

Paznen 6. HeonpeneneHnHsiii u ornpeneeHHbIN HHTErpall.

37. [Tonsarue nepBoobpazHoi. HeonpeneneHHbli MHTErpai U €ro CBOWCTBA.

38. Metonsl HHTErpUpOBaHus. VHTETpHpOBaHE paliOHAIBHBIX, HPPALMOHATIBHBIX, TPUTOHOMETPUIECKUX (PyHKIUH.
39. OmnpeneneHHblid HHTErpal, ero cBoiictBa. @opmyna HeiotoHa-JleiiOHwMIIA.

40. Haxoxnenve AnuHbl AyTy MIOCKOH KPUBOW C MOMOILBIO ONPEEIEHHOr0 UHTErpana.

41. Haxoxnenue momany miockoi Gurypsl ¢ IOMOILBIO ONpPEJEeIeHHOr0 HHTErpaa.

42. Haxoxnerne o0bemMa Tela ¢ IOMOIIBIO ONPEIeICHHOTO HHTErpaja.

43. HecoOcTBeHHBIE HHTETpaNIBl ¢ OECKOHEYHBIMHU TIPEIeTIaMi U OT HEOTPAaHWIECHHBIX (PYHKIHH, MX OCHOBHBIC CBOMCTBA.

Paznen 7. @yHKIIMN HECKOJIBKUX NIEPEMEHHBIX.

44. OyHKINHM HECKOJIIBKUX NepeMeHHbIX. O0IacTh onpeaeneHus, rpaduk GyHKIUN HECKOIBKUX HMEPEMEHHBIX.

45. ITpenen GyHKIMU HECKOMBbKHX MepeMeHHbIX. Ee HemnpepblBHOCT. YacTHBIE POM3BOJHEIC.

46. Ionwerit muddepennnan GyHKIMH HECKOIBKUX MepeMeHHbIX. IHBapraHTHOCTE (hOopMEI TIosTHOTO M depernnana.
KacarenpHast II0CKOCTh 1 HOPMAJTb K TOBEPXHOCTH. I eoMeTpru4ecKuii CMBICH NONMHOTO TuddepeHnnana.

47. DKcTpeMyM (DYHKUIUH HECKOJIBKHUX MEPEeMEHHBIX.

Paznen 8. luddepeHnnanbHbie ypaBHEHHUS.

48. JuddepennynansHple ypaBHeHHs HepBoro nopsaka. 3anada Komm. Teopema CyliecTBOBaHUS M €AMHCTBEHHOCTH
pemenust 3agaun Koy,

49. Juddepernnanbabie ypaBHEeHHS HepBoro mnopsiaka. OcHoBHBIE THIBL 3amada Komm.

50. Juddepenunanbpie ypaBHEHUsT BBICIIMX MOPAAKOB. 3anaya Komu.

51. Jluneiinple quddepeHnnanbHble YpaBHEHHS: OQHOPOJHbBIE U HEOIHOPOIHBIC.

52. Jluneiinsre muddepeHnnanbHbIe YypaBHEHHS ¢ MMOCTOSHHBEIME K03 ¢umnenTamu. Teopema 06 o0mieM pemeHnn

HEoqHOpoAHOTO AuddepeHIInanT HOr0 YpaBHEHHUS C MOCTOSTHHBIMU KO (GUIIMEHTaMU. Y PaBHEHHS C MPABOM YacThIO CIIEUAILHOTO
BUJA.

Paznen 9./1BoliHble, TPONHBIE U KPUBOJIIMHEHHBIE HHTEIPAJIbL.




53.
54.
55.
56.

Paznen 10.

57.
58.
59.
60.
61.

JIBOMHOI M TPOIHOHI MHTErpaibl, UX CBOMCTBA. BpIuMCICHNE KPATHBIX UHTErPAJIOB IOBTOPHBIM MHTEIPUPOBAHUEM.
Beruncnenrie 06eMOB Tel € MOMOLIBbIO TPOHHOIO MHTErpana.

KpuBosnHeHbI HHTErpan NepBOro pojaa, CBOMCTBA, NPUMEPHI BHIUUCIICHMSL.

KpuBosuHeHbI HHTErpan BTOPOro pojia, CBOWCTBA, IPUMEPhI BEIYUCICHHUS.

beckoneunbie pAAbL

INonstue yncnosoro paga. Cymma psna. CXoIuMOCTh psiaa.

ITpu3HaKyu CXOAMMOCTH 3HAKOMOIOXKUTEIbHBIX psiaoB. [IpusHak cpaBHenus. IIpusnak Jlamambepa.
PamukansHBI ¥ MHTETpaNbHBIN Mpu3HaKku KoM cXOANMOCTH 3HAKOIOJIOKUTEIBHBIX PAIOB.
3nakonepeMeHHbIH psaa. [Ipu3Hak JleifOHUIA CXOANMOCTH 3HAKOUYEPEIYIOMEToCs PAAa.

OyHKIMOHANbHBIE psaabl. CTenenHble psaasl. OnpeneneHue paguyca U UHTepBana cXoauMocTh. Panel Dypoe.

Paznen 11.Teopust BeposTHOCTEH. BeposTHOCTH COOBITHI

62.
63.
64.
65.

OcHOBHBIE MOHATHUS TeOpUH BepositHocTel. Kitaccudukarus coObITnil. D1eMeHThl KOMOMHATOPHKH.
Kiraccngeckoe onpenenenne BeposTHOCTH. CyMMa W TIPOM3BEICHUE COOBITHIA.

He3zaBucuMebie u 3aBucumble coObIThs. [lomHas BeposTHOCTB, Gopmyna baiieca.

IToBTOpHBIE He3aBUCUMBIE HcHbITaHUSA. Cxema bepHymnu.

Paznen 12.Teopus BepositHOCTel. CityuaiiHble BETMYUHBI

66. CiyyaiiHple BEJIMYMHBI, CIIOCOOBI 3aJ]aHKsl CIy4aliHbIX BEJTHUYHH.

67. JuckpeTHble cinydaiiHble BeIUuUHbl. OYHKIMS paclpelesIeHus], €€ CBOWCTBA.

68. MareMaTuueckoe OXUIAHUE U AUCHEPCUS TUCKPETHOU CIydallHOH BEIUYUHBL.

69. HemnpepsiBHbIE ciydaiinble BemuauHbl. OYHKIUS pacrpeneneHus, II0THOCTh PaclpeeeHus.
70. MaremaTiyeckoe OXKUAaHUE M AUCIEPCUs] HETIPEPHIBHON CIy4aliHON BEIMYMHBL

71. 3aK0H HOPMAJIBHOTO paclpeiesieHHe, ero CBOUCTBA.

72. 3aKoH OONBIINX YHCEL

IMPAKTUYECKUE 3AJAHUA

1) Haiitu cymmy matpui.

2) Haiitn nponsBeseHre MaTpHIbl HA YUCIIO.

3) Haiitu npousBeneHre MaTpullbl HA MaTPUILY.

4) Haiiti 06paTHYI0 MaTpuUIly Ui JaHHON MaTPHIIBL

5) BbruncnuTh 3HauUSHUS ONMpPEEIUTeNs 2-ro MopsIKa.

6) BerumcnnTs 3HaUCHUS ONpenenuTeNs 3-ro mopska.

7) Pemuth cucteMy Tpex JMHEHHBIX YpaBHEHMH ¢ TpeMsl HEU3BECTHBIMU IO mpasBuiy Kpawmepa.
8) Pemnth cucremy Tpex JIMHEHHBIX YpaBHEHHUI € TpeMs HEM3BECTHBIMU METOJ oM [ aycca.

9) Pemmte cucreMy Tpex NMHEHHBIX YpaBHEHHH C TpeMs HEU3BECTHBIMHM MATPUYHBIM CIIOCOOOM.
10) Haiitu nnuHy 1 HampaBlIeHUE BEKTOpA.

11) BbruncnuTh cKanspHOEe MPOU3BEACHHE ABYX BEKTOPOB IO MX KOOPAHHATAM.

12) BbryrciuTh yrosn Mexay AByMsI BEKTOPaMHU.

13) Haiitu BekTOpHOE IPOU3BENEHHUE ABYX BEKTOPOB IO UX KOOPJAMHATAM.

14) Haiitu cMmemanHoe IpOU3BEICHUE TPEX BEKTOPOB.

15) 3anucarh olIee ypaBHEHUE NPSAMON Ha IUIOCKOCTH MO KOOPAMHATAM JBYX €€ Pa3iIM4YHbIX TOYEK.
16) BoruncnuTh yroy Mexay npsSMbIMU Ha TJIOCKOCTH.

17) BbruuciuTh paccTOSHUE OT TOYKHU JO IPSMON HA INIOCKOCTH.

18) ITpuBecTn ypaBHEHHE UIMICA K KAHOHHYECKOMY BUAY, OCTPOHTH KPHUBYIO.

19) ITpuBectu ypaBHEHHE IMIEpOONBI K KAHOHHYECKOMY BUY, TTOCTPOUTH KPHBYIO.

20) [puBectn ypaBHEHHE mapadoibl K KAHOHHYECKOMY BHIY, IIOCTPOHUTH KPHBYIO.

21) IlocTpouTh KpHUBYIO B MOJSAPHBIX KOOPAUHATAX.

22) 3anucaTh ypaBHEHMS IJIOCKOCTHU IO TPEM €€ Pa3TUYHBIM TOUKAM.

23) 3anucarh ypaBHEHUS TUIOCKOCTU IO OTMIOPHON TOYKE M HOPMaJbHOMY BEKTODY.

24) ITocTpouTh IIIOCKOCTH IO €€ YPaBHEHHUIO.

25) 3ammcaTh ypaBHEHHS MPSIMOH IO ABYM €€ Pa3INYHBIM TOUKAM.

26) 3amucaTh ypaBHEHHs NMPAMOM, 33aHHOM OOIIMM ypaBHEHHEM, B KAHOHHYECKOM U MapaMeTpUUecKOM BUJE.
27) ITocTpouts NpsIMy0 B IPOCTPAHCTBE IO €€ YPABHEHMUIO.

28) BbruucinuTh yron Mexmay AByMs ILIOCKOCTSMU.

29) BbrauciuTh yron Mexmy OByMs MPSIMBIMH B IPOCTPAHCTBE.

30) BoryrcnuTh yroyn Mexay npsSMOil M IIOCKOCTBIO.

31) ITocTponTs cdhepy 1o ee ypaBHEHHIO.

32) [TocTpouts amauncous Mo ero ypaBHEHHUIO.

33) [TocTpouTth rUMNEepOOIOU] IO €r0 ypaBHEHHIO.

34) ITocTpouTh HUIMHIDP MO €r0 YPaBHEHHUIO.

35) ITocTpouTh KOHYC IO €r0 ypaBHEHHUIO.

37) Haiitu obnactp onpeneneHust GyHKIUH.




38) BeruncnuTs npenen GpyHKINH B TOUKE.

39) Haiitu ponsBoaHyl0 (YHKIUK OTHOM MEepeMEHHOM.

40) CocTaBuTh ypaBHEHHE KacaTelbHON K KPUBOW B JAHHOM TOUKE.

41) Haiitn muddepeniman GyHKINN OTHON IMEpEeMEHHOM

42) UccnenoBarh QyHKIUIO Ha SKCTPEMYM C HCIIOJIB30BAaHUEM MPOU3BOIHOM.

43) HccnenoBath (GyHKINIO HA MOHOTOHHOCTbH C MCIIOJIb30BAHHEM HPOM3BOJHOM.

44) UccnenoBath (QyHKIIMIO Ha BBITYKJIOCTh M BOTHYTOCTh C UCIIOJB30BAaHHEM IPOU3BOIHOM.
45) IMocTpouts rpaduk GyHKIMK , UCTIONB3YS CXEMY HCCIEIOBAaHHS (YHKIUH.

46) Haiitu HeompeaeaeHHbI HHTETPa OT 33JaHHOW (QYHKITHH.

47) BeruncnnTs 3HaueHHE ONPEeIeHHOTO MHTETpaia OT 331aHHOH (YHKIIUH.

48) BbruuciuTh JUIMHY Ayrd IIOCKOH KPUBOM € IOMOLIBIO OIPEAEICHHOIO UHTErpaa.

49) BbruuciuTh miomaab miockol GUryphl ¢ IOMOIIBIO ONPEAETICHHOTO HHTErpaa.

50) Berancnuts 00beM Tela ¢ IOMOIIBIO OIPE/ICNICHHOTO HHTETpaa.

51) IMocTpouTts 061acTh onpeneneHus GYHKINH HECKOIBKAX MEPEMEHHBIX.

52) IMocTtpouts Tpaduk GyHKIMN HECKOIBKHX MEPEMEHHBIX.

53) Haiitn yacTHble TIPOM3BOJHBIC (PYHKIMHM HECKOIBKUX MEPEMEHHBIX.

54) Haiitin momaerit quddepernman nmepsoro mopsiaka GpyHKINA HECKOIBKUX MTEPEMEHHBIX.

55) Haiiti sxcTpeMyM (QyHKIMH HECKOJIBKHUX MEPEeMEHHBIX.

56) Haiitu obmee pemenne uin odmmid naTerpan audgepeHnaibHoro ypaBHeHHs.

57) Permte 3amauy Komw st auddepennuansHoro ypaBHEeHuS.

58) BbruucinuTh 3HaueHue IBOMHOIO MHTErpasla MOBTOPHBIM MHTEIPUPOBAHUEM.

59) BbruuciuTh 3Ha4eHUE TPOMHOIO MHTErpajga NOBTOPHBIM MHTETPUPOBAHUEM.

60) Berancnutbh 00beM TEN ¢ HOMOLIBIO TPOWHOTO MHTErpaa.

61) BbruncnuTh 3HaueHHE KPUBOJIMHENHOIO MHTErpaia II

62) Haiitu cymmy psna.

63) UccnenoBats psa Ha CXOOUMOCTbD.

64) OrnpenenuTh pajnyc U UHTEPBAJ CXOJMMOCTH CTETICHHOTO psfa.

65) HaiiTi BepOATHOCTE MOSIBICHUS COOBITHS, UCTIONB3YS KIACCHUECKOE ONpEAeIeHIe BEePOSTHOCTH.
66) HaiitTi BepOATHOCTH CyMMBI U IPOU3BEICHUS COOBITHH.

67) HaiiTn nmonHyro BEpOSATHOCTH COOBITHS.

68) HaiiTi BepOSTHOCTE MOSIBICHUS COOBITHS, UCTIONB3YS cXxeMy bepHysmm.

69) CocTaBUTh 3aKOH paclpeseieHus] JUCKPETHON CIydaliHOM BEIMYUHBIL.

70) CocCTaBUTh 3aKOH paclpeieleHus] HeNPepbIBHON ciaydailHON BeTUYMHBL.

71) BbruncnuTh MaTeMaTHYECKOE OXKHAAHUE U IMCIEPCUI0 TUCKPETHOH CilydaifHOM BENIWYUHBI.
72) BbruucnuTh MaTeEMaTHYECKOE OXKUJAHUE U JUCIIEPCUI0 HETIPEPBIBHOW CIIydallHOW BEIMYMHBL
73) HenpepsiBHble cinydaiinble BeauuuHbl. OYHKIMA paclpelesleHus], INIOTHOCTh PaclpeieICHuUs.

[TpumepHBIe 3aaHns TS IPOBEICHUS TEKYIIET0 KOHTPOJIS M TPOMEKYTOYHON aTTeCTAlli HAXOAATCS Ha y4eOHOM ITopTaje
CI'YBT B xypce MATEMATHKA.

6.4. Mertoauueckue MaTepuaJibl, onpeaeadaonue npoueaypbl OHecHuBaHUS

K 3x3aMeny pomyckarorcst oOyJaromuecs, CAaBIINe Bce paboThl, IPEIyCMOTPEHHbIE TEKYIIINM KOHTPOJIEM.

OK3aMeH 10 JUCHUIIIUHE B | U 2 ceMecTpax COAEP>KUT TEOPETUUECKYIO YacTh, HAIIPABICHHYIO Ha OLIEHKY 3HAHUH U MPAKTUYECKYIO
YacTb, HANIPABJICHHYIO Ha OLICHKY YMEHHUH M HAaBBIKOB, XapaKTEPHU3YIOIINX (POPMHUPOBAHHUE YKA3aHHBIX KOMIIETCHIINI.
TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIUITIMHE ITPEACTABIIET cO00i KOMITIIEKC BOIIPOCOB HA YCBOEHHE IIPOIIEHHOTO MaTepraa —
HOHSATHSL, ONIPENEIICHHS, CBOMCTBA, TEOPEMBL.

B pamMkax TeopeTHuecKOl YacTH 00ydaromuiics JUIsl KaKI0ro Bopoca (opMyIHpyeT IPAaBUIIbHBIE, C €10 TOYKH 3PCHUS, OTBETHI.
3aJaHue CUNTAETCS BBIIIOJIHEHHBIM B TOM CJIy4ae, €CJIM AaHbl BEPHbIE OTBETHI HAa BOIIPOCHI. B IPOTUBHOM cilyyae 3ajjaHue
CUUTAETCS HE BBIIOJIHECHHBIM.

IIpakTHueckas yacTh SK3aMeHa 10 JUCILUIUIMHE IPeCTaBIsAeT 3a1a4H, HallpaBIeHHbIE Ha BBIIBICHHE BO3MOXKHOCTU IIPAKTUYECKOTO
NPUMEHEHUS] KOHKPETHOTO TEOPETHUECKOTO Pasfena.

OK3aMEH BBICTABISIETCS C YUETOM PE3YJIBTATOB BBIIOJIHEHHS TEOPETUYECKOM U IIPAKTUUECKON 4acTel B COOTBETCTBUU C
MPUBECHHBIMH HIKE TPEOOBaHUSIMH.

HroroBas OlleHKa «OTIMYHO» CTABUTCS, €CIIM CTYJICHT PACKPBUI COAEPKaHUEe TEOPETHUECKOM U MPaKTHUECKOW yacTeil Ouiera Ha
85%-100%;

HTorosas orieHKa «XOpOIIO» CTABUTCA, €CIU CTYACHT PAaCKPBLI COAEPKAHNE TEOPETUIECKOH U IMPAKTHUECKOH JacTel Omrera Ha
70%-84%;

HToroas oleHKa «yIOBIETBOPUTENBHO» CTABUTCS, €CIIU CTYJEHT PACKPbLI COIEPIKaHNE TEOPETUUECKOH U MPaKTUUECKOH JacTel
ounera Ha 50%-69%;

Hroropas oueHKa «HEyJOBIETBOPUTEIBHOY» CTABUTCS, ECIIU CTYIECHT PACKPBLI COAEPKaHUE TEOPETUUECKON U IIPAKTUYECKOHN yacTel
ouiera MeHee, ueM Ha 49%.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi iurepatypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH | 3armaBue | W3narenscTBO, TOI




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.1 |Haraucon W. I1. Kparkuii kypc BbICIIEH MaTeMaTUKU Mockga: JIans, 2009
JI1.2 | TyranbaeB A. A., Teopus BepossTHOCTEN U MaTeMaTHYeCKas CTaTUCTUKA Mocksa: Jlans, 2011
Kpynun B. T.
7.1.2. JlonoJiHUTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENTH 3armnaBue WznarenscTBO, TOA
JI2.1 |IIuckynoB Hukomnait JuddeperunanbHoe ¥ UHTErpajIbHOE UCUUCIEHUS: yuel. mocodue Mocksa: UuTerpai-
CemeHOBUY JUISL CTYZIEHTOB BY30B ITpecc, 2001
JI2.2 [ Munopcknit Bacunmmii | COOpHEK 3a71ad4 Mo BBICIIEH MaTeMaTHKe: yde0. mocodue Mocksa: 13x-Bo Ous.-
IlaBmoBHY Mmart. mrt., 2006
JI2.3 |I'aBpunoBa AneBruHa | AHanuTHYecKas F€OMETPUS: METOA. YKa3. U 3a[aHuUs 110 BbICILIEH Hosocubupck: HI'ABT,
MuxaiinoBHa, MaTeMaTHKe [ cTyAeHToB | Kypca ou. popMbl 00yueHus Bcex 2009
[Iep6akosa ["annHa criet. |
BnagumuposHa
J12.4 | JIuneBuu Ombra Maremarnka: yaeOHoe mocobue Hosocubupck: CI'YBT,
HUropesHa, lllepbakoBa 2017
T'anuna
BunagumuposHa
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBo, oA
JI3.1 | droxosa C. U., MeTtonuueckue yKkazaHus ¥ 3a/1aHUs 110 BBICIIEH MaTeMaTHUKE K Hosocubupck: HI'ABT,
EnunoBa E. C., THUIIOBOMY pacueTy 1o Teme "DyHKINH MHOTUX ITePEMEHHBIX" 1997
[Ta6anuua B. H.
JI3.2 |EmmnoBa E. C., MeTtonuveckue yKka3aHus ¥ 3a/I1aHUs 10 BBICIIICH MaTeMaTHKE K Hosocubupck: HI'ABT,
la6anmaa B. 1. TUII0BOMY pacuéry "AnddepeHimaipaoe HeunciieHne GpyHKmn 1997
0/1HOM nmepeMeHHOU"
JI3.3 [ Muponenko Enena Beicias MaTemMaTuka: METOX. YKa3. U KOHTPOJIbHBIE 3a1aHusl UL Mocksa: Beicuias mkona,
CepreeBHa CTYI€HTOB-320YHUKOB HHXEHEPHBIX CIIEIIMaIbHOCTEH BhICII. y4eO. 2000
3aBeICHUI
JI3.4 | JIureBma Ombra Metoandeckue yka3zaHus U 3aIaHus K KOHTPOJIbHOH padbote Nel mo Hosocubupck: HI'ABT,
Hropesna, @oMuuéBa | BbICIIEH MaTEMaTUKE JUIs CTYAEHTOB-3a04HUKOB UHKEHEPHBIX 2005
Enena BanepbeBna CIIeUaJIbHOCTEN
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JAUCLHUIIJIMHBI (MOAY JIsI)
Haznauenue Ob6opynoBanue
YuebHas ayAUTOPHS i | AyoutopHast nocka; Kommuiekt yuebHoii medenu
NIPOBEIECHUS 3aHATUI

JICKIIMOHHOI'O THUIIa

YuebHas AyIUTOPHS JUTS
HPOBEACHHUS TEKYILETO KOHTPOJIS
Y IPOMEIKYTOYHON aTTeCTALUH

AynutopHas nocka; Kommiexr yaeOHo# mebenn

YuebHas ayIUTOPHS Ui | AynuropHast nocka; Kommiekt yaeOHoi Medenn

MIPOBEICHHSI MPaKTUIECKUX

3aHATHI

TTomerenue s | Kommiekr  ydeOnolt mebenu; IIK — 10 mr., nmogkmoveHHbIX K cetn "MHTepHer"
CaMOCTOSITCIIbHOM paloThI | 00ECTeUnBAIOIIUX ~ JOCTYIl B OJJCKTPOHHYI0  HH()OPMAIMOHHO-00pa30BaTENbHYIO  Cpeay
00yJaronxcst YHuBepcurerta.

YuebHas ayJUTOpHs quist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MPOBECHUS TPYIIIOBBIX H

WHIVBHUIYaJbHBIX KOHCYJIbTAINH




