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MarteMaTHuKa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

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: 3HaTh OCHOBHBIC S3BIKH MPOTPAMMHUPOBAHUS, OCHOBBI pabOTHI ¢ 0a3aMHU TaHHBIX, OCHOBBI MATEMaTHUECKOMN JIOTHKH,
OTIepaIMOHHBIC CHCTEMBI H 000JIOYKH, COBPEMEHHOE TIPOrpaMMHOe 00ecTieueHIe B 00JIACTH CYIOCTPOSHHS 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:

3.2 | YmeTh:

3.3 | Bnagersn:




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHue pa3/1esioB U TeM /BU] 3aHATHUS/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Pa3pen 1. JIuneiinas anredpa
Jlex Jluneiinas anreopa /Jlex/ 1 10 JI1.1J12.4J13. 0
4
Ip Jluneiinas anre6pa /I1p/ 1 10 2.2 0
Cp Jlunetinas anredpa /Cp/ 1 10 J3.4 0
Paznen | Pa3znen 2. BekropHas ajredopa
Jlex BekropHas anrebpa /JIex/ 1 12 JI1.1J12.4 0
Ip Bekropnas anredpa /I1p/ 1 12 J2.2 0
Cp Bekrophas anredpa /Cp/ 1 12 JI3.4 0
Paznen | Pa3zmen 3. AHanuTu4yeckasi reomeTpust
Jlex AmnanuTtryeckast reomeTpus /JIex/ 1 12 JI1.1J12.4 0
Ip Amnanutuueckas reomerpus /Ilp/ 1 12 2.2 0
Cp Amnanutnueckas reometpust /Cp/ 1 12 JI2.3713.4 0
HUKP Amnanutnueckas reomerpust /MKP/ 1 10 JI3.3 0
Paszmen | Pa3pen 4. Ilepemennasn. Ipenes. @ynkuus
Jlex Iepemennas. [Ipenen. @ynxmms /JIex/ 1 10 JIT.1J12.1 0
2.4
Ip [epemennas. [Ipenen. @ynkums /TIp/ 1 10 2.2 0
Cp Iepemennas. [Ipenen. @ynkuus /Cp/ 1 10 JI3.4 0
Paznen | Pasgen S. Ind¢epennnanbuoe ucuucienue GyHKIAM OXHOI
nepemMeHHOMi
Jlex Jduddepernmansaoe McHUcIeHne QYHKINH OJHOW TIepeMEHHON 1 12 JI1.1J12.1 0
/JTex/ 2.4
IIp Juddepennuanpaoe ncauciIeHne QyHKINH OJHOH IepEeMEHHON 1 12 2.2 0
Mp/
Cp JuddepernuanbHoe HcYUCICHHE QYHKIUMH OJJHOH TIepeMEHHON 1 14 JI3.2 0
/Cp/
Paznen | Pa3pen 6. HeonpeneneHHblii U onpenejieHHbII HHTerpaJ
Jlex Heomnpenenennslii 1 onpenencHubiid uaTerpan /Jlex/ 2 12 JIT.1J12.1 0
2.4
IIp HeonpenenenHslit u onpeneneHuslit uarerpan /Ilp/ 2 12 2.2 0
Cp HeonpenenenHnslit u onpeaeneHssli uaTerpan /Cp/ 2 10 0
HKP Heonpenenennslit u onpeneneHnsiii nuaterpan /MKP/ 2 10 JI3.3 0
Paznen | Pazpes 7. @yHKIMU HECKOJIbKHX IIePEeMEHHBIX
Jlex OyHKIH HECKOIBKHUX epeMeHHBIX /JIex/ 2 12 JI1.1J12.1 0
2.4
IIp OyHKINN HECKOJIBKUX MepeMeHHbIX /T1p/ 2 10 2.2 0
Cp DyHKINK HECKOIBKHUX MepeMeHHBIX /Cp/ 2 8 JI3.1 0
HKP OyHKIINH HECKOIBKUX MepeMeHHbIX /MKP/ 2 0 0
Paznen | Paszpes 8. Inddepenunanbubie ypaBHeHHA
Jlex Juddepennmansasre ypapHeHus /Jlex/ 2 12 JI1.1J12.1 0
2.4
Ip Hudbdepenuunansueie ypapaenus /Ip/ 2 14 2.2 0
Cp Hudbdepennuanpueie ypapaenus /Cp/ 2 12 0
Pazgen | Pa3zgen 9. [IBoiiHble, TPOiiHbIe U KPUBOJIMHEiHbIEe HHTEIPAJIbI
Jlex JIBoiiHBIE, TPOIHBIE U KPUBOJUHEWHBIE HHTETpabl /JIex/ 2 12 JI.1J12.1 0
2.4
IIp JIBOiiHbBIC, TPOIHBIC U KPUBOJUHEHHBIC HHTETrpabl /T1p/ 2 10 J12.2 0
Cp JIBOiiHbBIE, TPOIHBIC U KPUBOJUHEHHBIC HHTErpaitbl /Cp/ 2 12 0
Paznen | Pa3znen 10. BeckoHeunsble psijibl
Jlex Beckoneunsle psaabl /Jlex/ 2 12 JI1.1J12.4 0
IIp Beckoneunsie psaabl /IIp/ 2 10 2.2 0
Cp Beckoneunsie psabr /Cp/ 2 8 0
Paznen | Pa3zpen 11. Teopusi BepositHocTell. BeposiTHOCTH COOBITHIA




Jlex Teopust BeposTHOCTEH. BepostHocTH cobbIThil /JIek/ 2 6 JI1.2]12.4 0

IIp Teopus BeposTHOCTEH. BepostHOCcTH coObITuil /TIp/ 2 10

Cp Teopus BepositHocTel. BepositHocTr coObiTHii /Cp/ 2 6 0
Paznen | Paspes 12. Teopus BepositHocTeil. CirydyaliHble BeJTHYHHbBI

Jlex Teopus BepostHocTel. Cirydyaitnpie BennauHbl /JIex/ 2 6 JI1.2J712.4 0

IIp Teopus BepostHOCTeH. Cirydaiiaere Bemauas! /T1p/ 2 6 0

Cp Teopus BepositTHOCTeH. Cirydaitabeie Benumauns! /Cp/ 2 6 0

5. COAEPKAHME AVNCLUIIINHEBI (MOAYJIST)

CozepxaHue JIEeKIMOHHOTO Kypca
1 cemectp

Paznen 1. Jluneiinas anredpa.

Marpuisl, JeHCTBUS ¢ HUMH, onpeaenuTeny. CHCTeMBI IBYX U TpeX JTMHEHHBIX ypaBHEHUH. MaTpHIHas 3aI1Ch CHCTEMBI
nuHeHHBIX ypaBHeHMi. [IpaBuno Kpamepa. Cucrema n TMHEHHBIX ypaBHEHHH ¢ n Hen3BecTHeIMU. Meton ['aycca. Haxoxnenue
o0patHoi MaTpuIlsl MeToZoM ["aycca. CoOCTBEHHBIE YHCIIa M COOCTBEHHBIE BEKTOPBI MATPHII.

Pa3nen 2. Bexkropnas anre6pa.

Bexropsl. JIuneiinbie onepanny Haj Bekropamu. [Ipoeknns BekTopa Ha ock. CHCTEMBI KOOPAMHAT Ha HPSIMOH, INIOCKOCTH U B
npoctpaHcTse. Hampapistiorie KOCHHYCHI B THHA BeKkTopa. CKaIsIpHOE IIPON3BEICHIE BEKTOPOB 1 €r0 CBOKMCTBA. J{nHa BeKTOpa
U YTOJI MEXTy JBYMSI BEKTOPAMHU B KOOPANHATHOH (hopme. Y CII0BHE OPTOTOHATBHOCTH ABYX BEKTOPOB. BexTopHOE Ipon3BeneHne
JIBYX BEKTOPOB, €r0 CBOWCTBA. Y CJIOBHE KOJUIMHEAPHOCTH JIBYX BEKTOPOB. CMEIIaHHOE IIPOM3BE/ICHUE TPEX BEKTOPOB.

Paznen 3. AHanuTHuecKasi reOMETpusl.

I'eomeTprueckuii CMBICT OIPEENUTENs TPETHETO MOPAAKA. 3aJaul Ha TOUKY. Y PaBHEHUS JIMHUH Ha INIOCKOCTH. Paznudnble popmbl
YpaBHEHUS MIPAMON Ha MIOCKOCTU. YTOI MEXAY NPAMBIMU. PaccTosIHUE OT TOUKHU 10 TPSIMOIA.

Kpussie Broporo nopsiaka: OKpy>KHOCT, SJUIHIIC, THITepOoITa, mapaboia, X reoMeTpHIecKre CBOUCTBA U ypaBHEHHUS. [1oJspHEIe
KOOPIHMHATHI Ha TIocKocTH. Crmpans Ap-xuMena. Y paBHEHHS INIOCKOCTH U IMIPSMOI B IPOCTPAHCTBE. YTOI MEXKIY INIOCKOCTSIMH.
Yron Mexay NpsAMBIMH. YTOJI MEXAY MPSIMON U TNIOCKOCTBIO.

YpaBHeHHE TOBEPXHOCTH B npocTpaHcTse. Lmminapuaeckue nosepxuoctu. Chepa. Konycst. Dmmncona. ['mnepbonounsst.
ITapa6omnoumasl. ['eomMeTpudeckre CBORCTBA ITUX MOBEPXHOCTEMH, McCIeIOBaHUE X (POPMBI METOIOM CEUCHHIA.

Hunmuaapudeckue u cepudeckue KOOPAUHATH B IPOCTPAHCTBE. Pasmiunble ciocoOs! 3a1aHKs TMHUIT U TOBEPXHOCTEH B
HIpPOCTPAHCTBE.

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

@Oynkuust. OCHOBHBIE dJIEMEHTApHbIE (QYHKIMH, UX CBOMCTBA U rpaduky. Ynciosble ocie10BaTeIbHOCTH, HX POJIb B
BBIYUCIIUTENBHBIX Iporeccax. [Ipenen uncnooit nmocnenosarensHocTy. CylecTBOBaHNE NPE/ieIa MOHOTOHHOM OrpaHUYCHHOH
TOCJIeToBaTeNIbHOCTH. KoMITIIeKCcHBIe Yrca; TeHCTBHS C HUMH B anTreOpandeckoif U TpUroHoMeTpuaecko popmax. MHOXKeCTBO
BEII[ECTBEHHBIX YHCET.

CrnoxHble 1 00paTHbIe GyHKIUH, UX rpaduku. Kiacc anemeHTapubix ¢yHkimid. [Ipenen ¢pyukiuu B Touke. [Ipeaen pyHkuuu B
6eckoneuHocTH. [Ipenenst MOHOTOHHBIX (GyHKIMHA. HenpepriBHOCT QyHKIMI B TOUKe. HenmpepsIBHOCTE OCHOBHBIX JIEMEHTAPHBIX
¢ynxnnii. beckoHeYHO MasTbIe B TOUKE (QYHKIINH, X CBOIcTBa. CpaBHEHHE OECKOHEUHO MAJIBIX.

3amMeuarenbHble npeaensl. CBoiicTBa QyHKIMN, HEMPEPHIBHBIX HA OTPE3KE: OrPaHMYEHHOCTD, CYLIECTBOBaHUE HAaUOOIBIIEr0 1
HanMEHBIIET0 3HaYEHMH, CyIIECTBOBAHHE TPOMEKYTOUHBIX 3HAUCHUH.

Paznen 5. luddepernnansaoe ucurcineHne GyHKIUH 0JHOH epeMEHHOM.

ITpousBonHas GyHKIMK OJHOM EPEMEHHOMN, €e CMBICII B pa3JIMYHBIX 3a1auax. [lonsTue Gpynkiun, auddepeHnupyemoii B Touke,
TEOMETPHUYECKHUI CMBICII.

YpaBHEHHE KacaTeJIbHON K KpUBOI B JaHHOH Touke. [Anddepeniman pyaxnuu. Obmmee mpeacTapIeHNe 0 METOAaX THHEAPH3ALHIH.
IIpaBuia HaxoxAeHUS IPOU3BOAHON U Muddepennnana. [IponsBoanas cnoxHoi n odpaTHoil Gpynkunu. UHBapuaHTHOCTH POPMBI
mddepennnana. InddepeniupoBanne QyHKINHA, 3a1aHHBIX TapaMeTpuiecku. Touka skcTpemyma Qpynkiuu. Teopema Oepma.
Teopewmsr Pomrs, Jlarpamka, Komm, ux npumenenne. [IponsBoxusie n muddepeHnnans: BeicImx mopsakos. [Ipasumo Jlomurans.
Dopmyna Teinopa ¢ ocTaTo4HBIM WieHOM B popme Jlarpanxa. [Ipumenenne gopmyns! Telnopa B BBIYUCIUTENBHON MaTeMaTHKe.
VYcnoBust MoHOTOHHOCTH (yHKIMU. MccnenoBanue BeIykiaocTy ¢GyHKImK. Touku nepernda. Acumnrors! GyHkuuid. OOmas cxema
HCCIeIoBaHuUs (DYHKIMH U ITOCTPOCHHUS ee rpaduka.

2 cemecTp

Paznen 6. HeonpenenenHnslii 1 onpeaeneHHbIA HHTETpaJl.

IlepBooOpazHas. HeompeneneHHbIH HHTETpa U €ro cBOMcTBA. MeToabl HHTETpupoBaHus. Mcrnonp30BaHue TaOIUI HHTETPAIOB.
Heonpenenennslit u onpeneaeHHbI HHTETpal

3anaun, NPUBOIAIINE K MIOHATHIO OIpeieJIeHHOro uHTerpaina. OnpeneneHHbIA HHTErpa, ero cBoiictBa. @opmyna HeroToHa-
Jlettoruna. HecoOCTBEHHBIE HHTETPANIBI C OECKOHEUHBIMHE MPEIe/IaMH M OT HEOTPAaHWIEHHBIX (PYHKITHH, NX OCHOBHBIE CBOICTBA.




Pazgen 7. ®yHKIMM HECKOIBKUX IIEPEMEHHBIX.

OGuacTh omnpenienenus GyHKINY HECKOIBKUX nepeMenHbIX. [Ipenen ¢pynkunu. HenpepbsiBHOCTS. HYacTHBIE TPOU3BOIHEIE.
IMonnerit muddepennnan, ero cBI3b ¢ YaCTHHIMH IPON3BOIHEIMU. HBapHaHTHOCTE GOPMBI TOTHOTO AH( depeHImaia.
KacarenpHast IIOCKOCTh 1 HOPMAJTb K TOBEPXHOCTH. I eoMeTprudecKuii CMBICT HONHOTO TuddeperHnnana.

Pasnen 8. luddepennmansapie ypaBHEHUS.

dusnvecKue 3a1a4u, MPUBOASIIKE K quddhepeHInaTbHBIM YPaBHCHHUSM.

JuddepennunanbHbie ypaBHESHHS EPBOro nopsiaka. 3amada Komm. Teopema CyleCTBOBaHUS U €IHHCTBEHHOCTH PELICHUS 3a1a4K
Komri. OCHOBHBIE KJIACCHI YPABHEHHH, HHTEIPUPYEMBIX B KBapaTypax.

JuddhepernnanbHbie ypaBHEHHS BBICIIHX MOPSAKOB. 3anada Ko, JInneiinsie quddepeHnnanbHble ypaBHEHHS: OAHOPOIHBIC H
HeoaHopoaHbIe. JInHeliHbie auddhepeHIaIbHbIC YPABHCHHUS C TIOCTOSIHHBIME KOS QHITHEHTaAMU. Y PaBHEHHUS C IPABOI YaCThIO
CIIEIUATBHOTO BH/IA.

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

3aga4n, MIPUBOISIIHE K TOHATHAM KPAaTHBIX, KPUBOIMHEHHBIX U TOBEPXHOCTHBIX HHTErpaoB. JIBOMHOI U TPOHHOM MHTETPabL, HX
cBolicTBa. BrrynciieHre KpaTHBIX HHTETPAoB NOBTOPHBIM HHTEIPUPOBAHUEM.

OnpezneneHye KpUBOJUHEWHBIX HHTETPAIOB IIEPBOIO U BTOPOI0O POJia, UX CBOWCTBA, IPUMEPHI BEIYMCIIEHHUS.

Paznen 10. beckoHeuHble psiibl

Yucnossle psnbl. OyHKIMOHAIBHBIE PAMBI.

CremnieHHbIe psAAbl. Paas @yphe 10 TPHTOHOMETPHYECKIM CHCTeMaM. PasnokeHne (QyHKIMit B TpUrOHOMETpHIEcKHe psabl Dyphe.
YcnoBus NOTOYEUHON CXOAUMOCTH U CXOJUMOCTH «B CPEIHEMY.

Paznen 11.Teopus BeposTHOCTEH. BeposSTHOCTH COOBITHIA
IIpenmer Teopun BepostHocTel. Kimaccudukanus coobiTuii. Knnaccnueckoe onpenenenne BeposTHOCTH. MeToIbI HCUUCTICHHS
BeposiTHOcTel. Cxema bepnysnu.

Paznen 12.Teopus BepositHOCTel. CityuaiiHble BETMYUHBI

JuckperHble ciyyaiinble BennunHbl. yHKIUA pacnpeneneHus, ee cBoiicTea. MareMaTuuecKoe OXKUJAHUE U JUCIEPCUs
JIUCKPETHOU CITy4aiiHOM BEJIMYNHBI.

HenpepeiBHble citydaiinble BenuunHbl. OyHKIUS pacnpelesieHus], INIOTHOCTh pacipeaeicHus. MaTeMaTHUecKoe OXUJaHuE U
JUICIIEPCUs. HENIPEPBIBHON CIIy4aliHON BEIUUUHBL.

HopmansHoe pacnpenesnenue, ero cpoiictsa. [lonarue o paznuysbix popmax 3akoHa Oonpinx yncen. Teopemsl bepuymnu u
YeoOwimiena. LlenTpanbsHas npenenbHas Teopema JIiamyHoBa.

TeMbl IpaKTUYECKUX 3aHITHI
1 cemectp

Pasnen 1. JIuneitnas anrebpa

IIpaktuyeckoe 3anarue 1. Onpenenurenn (Pemmenne CJIAY ¢ momMonipio 00paTHOM MaTpHIIEL. )(pelIeHre 3a1aq)

IIpaktiueckoe 3anstue 2. Pemenne CJIAY no popmynam Kpamepa.(pemenue 3agaq)

[TpakTuueckoe 3anstue 3. Marpuiisl u nerictus Haa HuMU. Perienne CJIAY ¢ momotpo oOpaTHOi MaTpullbl(pelieHue 3a1a9)
[Ipaktndeckoe 3ansatue 4. Meron I'aycca(penienue 3ama4q)

IIpakriueckoe 3anstue 5. Pemerne CJIAY metomom INaycca(pernenue 3amaq)

Paznen 2. BektopHas anredpa

[TpakTuueckoe 3ansaTue 6. BekTopsl 1 onepanuu HaJ HUMU. (pELIeHue 3a/1a4)
[IpakTrdeckoe 3aHsTHE 7. Pamuyc-BekTop TOUKH. (pelicHHE 3a1a9)

IIpakriueckoe 3ausTHe §. CKalspHOE MPOM3BEICHUE BEKTOPOB. (PEIICHHE 3a/1a4)
IIpakTuyeckoe 3anarue 9. BekropHoe npou3BeaeHNE BEKTOPOB (peLIeHUe 3a/1a)
[IpakTuueckoe 3anstue 10. CMemanHOe MPOU3BEIEHUE BEKTOPOB (peLIeHHE 3a/1a4)
KonTpomnsHas padora Nel mo reme "Bekropras anre6pa”

Paznen 3. AHanuTHueckas reoMeTpus

IIpakriueckoe 3anstue 11. [Ipsmele Ha IUIOCKOCTH. (peLIeHUE 3a1a9)

IIpakTuyeckoe 3anstue 12. Kpuble Ha IUIOCKOCTH. (pelIeHUe 3a1a4)

[Ipaxtuueckoe 3ansitue 13. [Ipsimas B mpoctpaHcTBe.(pelieHue 3a1ay)

[Mpaktrndeckoe 3ansaTue 14. II10cKOCTh B MPOCTpaHCTBE. (pEeUICHUE 3a/1a1)

IIpaktiueckoe 3anstue 15. [Tnockocts B mpocTpancTse. [TocTpoeHue miockocTeii(perieHne 3a1a4)
[TpakTuueckoe 3anstue 16. [ToBepxHOCTH 2-T0O TIOpsAAKA.(pEUICHHUE 3a1a4)

Paznen 4. Ilepemennas. Ilpenen. @ynkuus




IIpaktiueckoe 3austue 17. OyHKIHA. (pelieHne 3a1a4)

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

[Mpaktrdeckoe 3ansTue 19. PackpbITre HEOMpeaeneHHOCTeH (peleHue 3a1a4)
Ipakriuaeckoe 3anstue 20. [IepBolif 1 BTOpOH 3aMedaTeNIbHBIE IPEIbL. (PEIIeHHe 3a1a4)
IIpakTuyeckoe 3anarue 21. HempepslBHOCTh QyHKLIMU. (pelieHue 3a1a4)

Pazpmen 5. luppepennmanpaoe ucuncneHne GyHKIUMHA OTHON IepeMEHHON

[Mpaktnaeckoe 3anstue 22. [IpousBomHas u auddepenHnuan QyHKuu. (pelieHue 3a1aq)

Ipakriueckoe 3anstue 23. [Ipon3BogHAas CI0XHOH, 0OpaTHON M HEIBHO 3aJaHHON (DYHKITUH. (pEIIeHUe 3a1a9)
IIpakTuyeckoe 3ansrue 24. [lpumeHeHne MPOU3BOIHBIX. (PELICHHUE 3a1a)

[Npaxtiueckoe 3anstie 25. [IpuMeHenne NpoU3BOAHBIX. (PEIICHNE 3a/1a4)

IIpakTryeckoe 3ansrue 26. [Ipaswno Jlonurans.(penreHue 3aaaq)

IIpaktiueckoe 3ansTue 27. O0mas cxema ucciaeqoBaHus GyHKIMN U TOCTpOoeHUe rpaduka.(perieHne 3a1a4)

2 cemecTp
Paznen 6. HeonpeneneHHslit 1 onpeeieHHbII HHTEerpai

[Ipakriuaeckoe 3anstue 1. IleppoobpasHas u HeonpeaeneHHbIH HHTerpan. TabnnyHoe HHTerpupoBaHre .MeTo] HHTErPHPOBAHNUS C
TIOMOIIBIO 3aMEHBL. (pelIeHue 3a/1a4)

I[TpaxTrueckoe 3aHsitie 2. MeTo MHTETpUPOBaHUS 110 YacTsAM. MIHTerpupoBanue Tpuronomerpuiecknux GpyHkuuii uTerpuposanune
panMoOHANBHBIX U HPPAlMOHATBHBIX BEIPAKCHUH (pEeIICHUE 3a1a)

IIpakriueckoe 3ausTue 3. OnpeneneHHbI HHTETPal, ero BeaucieHue no Gopmyne Herorona-Jleitonuma. Berancierne mromanei ¢
MIOMOIIBIO OMPEIEICHHOT0 HHTErpaia. (peleHne 3a1ad)

ITpakTudeckoe 3anATHe 4. Beruncnenue miomazeil B NONAPHBIX KOOPAMHATAX U B TAPAMETPUUYECKOM BHJE (pEILICHUE 3a1a)
[IpakTiaeckoe 3aHsTHE 5-6. BRIUncIeHne IIHMHBI IyTH C TOMOIIBIO OIPEeNICHHOr0 HHTerpaia. HecoOCTBeHHBIC HHTETPaIbL.
(peuienue 3aga4)

Paznen 7. ®yHKIUM HECKOIBKUX IEPEMEHHBIX

I[Npaxtiueckoe 3austie 7. OGnacTb ONpeeIeHHs U IIPOCTPAHCTBEHHBIA TpaduK QYHKINH ABYX IIEPEMEHHBIX. (pEeLICHHE 3a1a4)
[IpakTtiuaeckoe 3ausTie 8. YacTHBIE TPON3BOAHBIC (PYHKITHMH HECKOJIBKHUX MepeMeHHBIX. [TomHoe nmpuparieHne 1 MOTHBIH
nuddepernnan GyHKINY HECKOIBKHUX MEPEMEHHBIX. (pelIeHUe 3a1a)

I[Mpaxtuueckoe 3austue 9-10. [Juddepennnposanne GyHKIMN HECKOIBKUX NIEPEMEHHBIX.(PEILICHHE 3a/a4)

IMpakTrdeckoe 3aasaTHe 11. DKCTpeMyMbI GYHKIIMH HECKOJIBKUX TIEPEMEHHBIX. (pEeIIeHHe 3a/1a4)

Paznen 8. Auddepennunansupie ypaBHEHUSA

IIpaktiueckoe 3anstue 12. uddepenipansabie ypaBHeHUS epBoro nopsiaka. 3agada Kommu. (pemenune 3aga9)

I[paxtuueckoe 3austie 13. JInneitHsie n onHOpoaHbIE AUQdepeHIIMaIbHbIE YPaBHEHHS [IEPBOTO MOpsiaKa. (peleHue 3a1a4)
[MpakTryeckoe 3ansarue 14. [luddepeHnmansHple ypaBHEHUS BBICIINX ITOPSIKOB, pelIacMble IIOHIKESHUEM TOpsKa. (pernieHue
3a/1a4)

IIpakTuyeckoe 3anarue 15. Pernenne nuHERHBIX 0XHOPOAHBIX AU (HepeHIaTbHBIX YPaBHEHUN C MOCTOSTHHBIMU KO3 QUIIMEHTaMU.
(peweHue 3a1ay4)

IIpakTtimaeckoe 3ausTue 16-17. Pemenne nuHeHHBIX HEOJHOPOIHEIX M depeHnnanbHbIX YPaBHEHHUH ¢ ITOCTOSHHBIMI

ko3¢ ¢unuenramu. Cuctems! TuddepeHIHaNbHbIX YpaBHEHHH (pelIeHne 3a1a4)

KontponbHas padota Ne2 o teme "/{ubdepeHnmanbubie ypaBHeHHS"

Paznen 9. /IBoliHble, TPOIHBIE U KPUBOJIMHEWHBIE HHTEIPAJIB

[IpakTuueckoe 3anstue 18. JIBoiiHOI MHTErpat.(pemeHue 3a/1ay4)

IIpakTHyeckoe 3anarre 19. BerauciaeHne mionaay ¢ TOMOIIbI0 TBOWHOTO HHTErpaa. (pelieHne 3amaq)

IIpaktiueckoe 3austue 20. J[BOHHOIM HHTErpal B MOJISIPHBIX KOOPAUHATAX, BEIYHCICHHUE IUIOMAIH C IOMOIIBIO JBOHHOTO
MHTETpasia.(peuicHue 3a/1a4)

IMpakTryeckoe 3ansarue 21. TpoitHoi MHTETpal, BEYHCIEHHE 00beMa Tea.(perieHue 3a/1a9)

IIpakTnueckoe 3anarue 22. KpuBonuHelinsle nHTErpanst I poaa, ux seraucinenue. Kpusonunelinsie narerpainst Il pona, ux
BBIYUCIICHHE. (pELIeHHE 3a/1a4)

Paznen 10. beckoHewHbIe PsIIbI
IMpaktrndeckoe 3ansaTre 23. CXOMUMOCTh YUCIOBOTO psiia. HeoOX0oMuMBIH PU3HAK CXOIMMOCTH (pEIIeHHE 3a1a49)

IIpakriueckoe 3ausTue 24. JloctaTouHble IPU3HAKKA CXOOUMOCTH (cpaBHeHUs, Jlamambepa, panukansabli Kommn). (perreHue 3a1aq)
IIpakTuyeckoe 3anarue 25. JlocraTouHble MPU3HAKU CXOOUMOCTH (MHTErpaibHbIi mpu3Hak Komm).(pemenue 3agaq)




[Ipaktiueckoe 3aHsTHE 26. 3HAKONEPEMEHHBIN PsAI, IPU3HAKU CXOIUMOCTH. (peIIeHHE 3a/a)
I[Tpaxtrueckoe 3aHstHe 27. OyHKINOHATIBHBIE Psi/ibl, 00sacTh cxoaumocTH. Pansl @ypbe. (penenne 3anad)

Paznen 11. Teopus BeposiTHOCTEH. BeposiTHocTH coOBITHI

IMpaktrdeckoe 3ausaTre 28. BeposaTHOCTH cOOBITHII(pelIcHHE 3a/1a4)

IIpakTryeckoe 3ansrue 29. OCHOBHBIC OHATH KOMOWHATOpUKH. Kitaccndaeckoe omnpeiesieHrne BeposTHOCTEH (pelieHre 3a1aq)
IIpaktiueckoe 3austue 30. OCHOBHBIC TEOPEMBI O BEPOSITHOCTAX (pEIICHUE 3a1ad)

[TpakTuueckoe 3anstue 31. Gopmyna nosnHoit BepositHocTH. Popmysibl baiieca (pelieHue 3aaa4)

[Mpaktnaeckoe 3ansatue 32. Cxema bepaymm. AcumnroTndeckue GopMyIs (pelieHue 3a1a9)

Paznen 12. Teopus BepostHocTeid. Ciy4aiiHble BETUYUHBI

IIpakTryeckoe 3anstue 33. JluckpeTHbIe caydaiiHble BETHINHEI (pEIIeHue 3a1a4).

IIpaktiueckoe 3austue 34. HempepbIBHBIE CTydaifHbIe BETHUUHEI (pEIICHUE 3aaY).

[TpakTuueckoe 3ansaTre 35. 3aKOHBI paclpeeNeHUs AUCKPETHBIX CIyYaiiHbIX BEIMUMH. 3aKOHBI PACHIPEEICHHs HEIPEPBIBHBIX
CITy4aifHBIX BeNMYMH(pEIICHHE 3a1a9).

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BH/I0B OLICHOYHBIX CPEACTB

KonTpomnsasie pabdotsl (1, 2 cemectp).
Ok3ameH (1, 2 cemectp)

6.2. Tembl NUCHMEHHBIX PadOT

KoHTposnbHbIE paboTHI 110 TEMaM
Cemectp 1
1.BekTopHast anredpa.

Cemectp 2
2. TnddepeHnmansHble ypaBHEHU

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

BOITPOCBI K DK3AMEHY B 1 cemectpe

Paznen 1. JIuneiinas anre6pa.

1. ITonsATHE MaTpHIIH], CIOKEHHE MATPHI], YMHOKCHHE MATPHUIBI HAa YUCIIO, YMHOXKCHHE MaTpUIlEI Ha MaTpuily. OOparHas
MaTpulla, KpUTEpUil ee CyIeCTBOBAHUS.

2. Onpenenurenu. Beraucnenye 3Ha4eHus onpeAenuTens 2-ro U 3-ro nopsaaxa.

3. CucreMbl IBYX U TpeX JIMHEHHBIX ypaBHEHUH. MaTpuuHas 3alMCh CUCTEMbI JIUHEUHBIX YPABHEHHM.

4. IIpaBuno Kpamepa pemieHust cucTeM JIUHEHHBIX ypaBHEHUM.

5. CucreMa n JMHEHHBIX YpaBHEHHUH ¢ n Heus3BecTHbIMH. Meton ["aycca.

Pa3nmen 2. Bexropras anrebpa

6. IonsTue BexTopa. JIMHENHBIE ONMEpalMu HaJ BEKTOPAMH.

7. CucreMbl KOOpAUHAT Ha NMpPSIMOM, INIOCKOCTH U B IIpocTpaHcTBe. Hampasistoniye KOCUHYCBI U JUIMHA BekTopa. Teopema o
HaMpaBJBIIOUIMX KOCUHYCAX.

8. CkanspHoe pou3BeJICHUE BEKTOPOB U €ro cBoicTBa. JJIMHA BEKTOpa M Yrold MEXIy IBYMs BEKTOpPaMH B KOOPAUHATHOM
(opme. YcoBre OpTOrOHATEHOCTH ABYX BEKTOPOB.

9. BexTopHOE npou3BeeHUE IBYX BEKTOPOB, €0 CBOICTBA. Y CIOBUE KOJIMHEAPHOCTU JIByX BEKTOPOB

10. CMelanHOe MPOU3BEJICHUE TPEX BEKTOPOB.

Pa3nen 3. Ananmutuyeckas reoMeTpus

1. OCHOBHBIE COOTBETCTBHsI aHAJTMTHUECKOH reoMeTpun. YpaBHEHHE JTHHUH.

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

13. Kpussie Broporo nopsaka. Omumc. OnpeneneHue, reoMETpUYECKHE CBOMCTBA U BBIBOJ, YPAaBHEHUS JIUIMIICA.
14. Kpussie Broporo nopsiaka. ['unepbona. Onpeznenenre, reOMeTpHUECKUEe CBOWCTBA U YpaBHEHHUSI THIEPOOIIBI.
15. Kpussie Broporo nopsiaxa. [Tapabona, onpeznenenne, reoMeTpuieckrue CBOWCTBA U ypaBHEHHUS 11apaOoIibL.

16. INonsipHBIE KOOPAMHATHI HA IUIOCKOCTH. KpuBBIE B MOJIPHBIX KOOpAUHATAX.

17. YpaBHEHUs IUIOCKOCTH B NMPOCTpaHCTBe. KaHOHMYeCKoe, mapaMeTpuueckoe U ofIee ypaBHEHHE IIOCKOCTH.
ITocTpoeHue MI0CKOCTU U MO €€ YPaBHEHUIO.

18. VYpaBHEHUs NPSAMOH B IPOCTPAHCTBE.

19. Vron Mexay MIOCKOCTAMU. YTOJI MEKAY NPSMBIMHU. YTOI MEXIY IMPSIMOM U MIOCKOCTBIO.

20. YpaBHeHHe moBepxHOCTH B npoctpancTBe. Chepa. Dmmmmncous. I'nnepdonounnsl. [Tapadononast. [Toctpoenne

HOBerHOCTeﬁ, HUCCIICA0OBAHUEC UX (l)OpMBI METOJIOM CEYCHUU.




21. YpaBHeHHE OBEPXHOCTH B NPOCTpaHCTBe. LlunmuHapuyecke NOBEPXHOCTU. I'eoMeTpuueckue cBoicTBa 3TUX
HOBEPXHOCTEH, HCCIIEJOBAHUE X ()OPMbBI METOAOM CEUCHUIH.

22. Hunueaprdgeckne n cheprudeckre KOOPIUHATH B IPOCTPAHCTBE. Pa3nmdHble CIIOCOOBI 3aIaHus IMHUN W TIOBEPXHOCTEH
B IIPOCTPAHCTBE.

Paznen 4. [lepemennas. [Ipenen. @yHkuus.

23. INocTostHHBIE U TIepeMeHHbIe BeMUUUHEL. [loHATHE (YHKIHMOHATBHON 3aBHCUMOCTH. OCHOBHBIE 3JI€MEHTapHbIE (YHKIUH,
UX CBOICTBa M rpaduKu.

24. Uucnossle nocienoBaTeabHOCTU. [Ipenen yncnoBoil nocienoBareabHOCTU. CylleCTBOBaHUE NpeJiesia MOHOTOHHON
OTpaHUYIEHHOI MOCIIe0BATEIFHOCTH.

25. KomriekcHble yncna, AeHCTBUA ¢ HUMH B anreOpandeckoil u Tpuronomerpudeckoil popmax. Perenue xBagpaTHBIX
YPaBHEHUH € OTPULATENBHBIM JUCKPHUMHUHAHTOM.

26. INonsaTne cnoxxHOH M 00paTHOW (YHKIINH, UX TPaHKH.

27. IMpenen ¢yukiun B Touke. HempepsiBHOCTh (hyHKIMIT B Touke. beckoHeuHO Majble B TOUKe (DYHKIMH, UX CBOMCTBA.
CpaBHeHUE OECKOHEUHO MaJbIX.

28. 3ameuarensHble Tpesensl. CBoicTBa (DYHKIMI, HETPEPHIBHEIX Ha OTPE3Ke.

Paznen 5. luddepenunansnoe ucuucienre GyHKIMA 0THON TepeMEHHOH.

29. IMponsBonuas GpyHKIMKM onHOM nepeMeHHON. [loHsATHE QyHKIMH, MuddepeHTHpyeMOii B TOUKE, TeOMETPUIECKHH CMBICII.
YpaBHeHME KacaTeIbHOH K KpUBOI B JaHHOM TOYKE.

30. Juddepernuan ¢pyukiuu. MaBapuaHTHOCTH GOPMBI T GepeHIInaa.

31. IponsBonHas cnoxHON 1 oOpatHOH dyHKIMu. [uddepernupoBanre GpyHKIHH, 3a1aHHBIX HapaMeTPHIECKH.

32. IMonsatne sxcTpemyma ¢yHkmmu. HaxoxneHne skCTpeMyMma ¢ HCHONB30BAHIEM IPOM3BOIHOM.

33. Teopema Depma. Teopemsl Pomst, Jlarpamka, Kommm. ITpousBoausie u auddepeHuanbl BRICIIUX TOPSAKOB.

34. [IpaBuio Jlonuranns.

35. ®opmyna Teiinopa.

36. YcnoBust MoHOTOHHOCTH (pyHKIMU. MccnenoBanue BBITYKIOCTH (yHKIUH. Touku mepern6a. ACUMOTOTHI (hYHKIHUIL.

O0mas cxeMa uccieoBaHus (pyHKIMY U IOCTPOCHUS ee rpaduka.
BOITPOCBI K 9K3AMEHY Bo 2 cemectpe

Paznen 6. HeonpeneneHnHsiid U ornpeieJIeHHbIN HHTErpall.

37. INonsTue nepBooOpasHoil. HeonpeneneHHsbIil HHTETpan U €ro cBOiCTBa.

38. Mertonsl HHTErpUpOBaHus. VHTErpUpoBaHie palioHAIBHBIX, HPPALMOHATIBHBIX, TPUIOHOMETPUYECKUX (PYHKIUH.
39. OmnpezeneHHbIi UHTErpall, ero cBoiictBa. @opmyna HeroToHa-JleiOHwuIA.

40. HaxoxneHue IUIMHBL AyTU IIOCKOH KPUBOM C MOMOIIBIO ONPEACICHHOIO UHTErpaa.

41. Haxoxaenue miommany miockoi GUrypsl ¢ MOMOIIBIO ONPEACICHHOT0 HHTErpana.

42. Haxoxnenue o0bemMa Tena ¢ NOMOIIBIO ONPENEICHHOTO HHTErpaa.

43. HecoOcTBeHHBIE HHTETpaNBl ¢ OECKOHEYHBIMH TIpEIeTIaMi U OT HEOTPAaHWYECHHBIX (PYHKIMH, NX OCHOBHBIE CBOMCTBA.

Paznen 7. @yHKIMU HECKOJIBKUX MTEPEMEHHBIX.

44. OyHKINHA HECKOJIIBKUX IepeMeHHBIX. O0IacTh onpeneneHus, rpaduk QyHKINN HECKOIBKHX IEPEMEHHBIX.

45. [Ipenen GpyHKUMK HECKOJBKUX MepeMeHHBIX. Ee HempepriBHOCTh. YacTHBIE MPOU3BOJHEIE.

46. [Monuenii muddepennnan GyHKIMN HECKOJIBKUX MepeMEHHBIX.MIHBapuaHTHOCTD (hopMbl HONHOTO I depeHnnana.
KacaTenbpHast TUIOCKOCTD ¥ HOPMaJb K TOBEPXHOCTH. [ 'eoMeTpruieckuit cMBICT moJHOTO auddepeHuana.

47. OkcTpeMyM (YHKIUH HECKOJIBKUX MEePEMEHHBIX.

Paznen 8. Auddepennuansupie ypaBHEHUS.

48. Juddepenunanbupie ypaBHeHUs epBoro nopsaka. 3agaya Kommu. Teopema cylecTBOBaHUS U €TUHCTBEHHOCTH
pemenus 3agaun Komm.

49. Juddepennnanpcaeie ypaBHeHUs MepBoro mopsiaka. OcHOBHBIE TUMHBL. 3amada Komm.

50. Juddepennnanbable ypaBHEHNS BBICIINX MOPSAKOB. 3anada Komrm.

51 Jluneitnble U depeHnnaIbHbIe YpaBHEHHS: OQHOPOHbBIE U HEOIHOPOIHBIC.

52. Jluneiinsre muddepeHnnanbHbIe YypaBHEHHS ¢ MMOCTOSHHEIMU Ko ¢unuerTamu. Teopema 06 o0meM permeHnn

HEoqHOpoaHOTO Au(ddepeHIInaNT HOTO YpaBHEHHUS C TOCTOSTHHBIMU KO (QUIIMEHTAMA. Y PaBHEHHS C MPABOM YacThIO CIIEUAIBHOTO
BUJIA.

Paznen 9./1BoliHble, TPOIHBIE U KPUBOJIUHEWHBIE UHTETPAJIBL.

53. JIBOMHOM U TpOWHON MHTErpasbl, UX CBOMCTBA. BhIUuKClIeHHe KPaTHBIX UHTETPAIOB MOBTOPHBIM UHTETPHUPOBAHUEM.
54. Berauciienre 00beMOB TEJ C MOMOIIBI0 TPOWHOTO HHTETpaa.
55. KpuBonuHeHHbIl HHTErpan NEPBOro poAa, CBOMCTBA, MPUMEPHI BHIUUCIICHMUS.

56. KpuBonuHeiHblil HHTETpall BTOPOro pojia, CBOMCTBA, PUMEPHI BHIYMCICHUS.




Paznen 10. beckoHeuHble psabl

57. INonstue uncnosoro paga. Cymma psga. CXoIuMOCTh psiaa.

58. [Ipu3HaKku CXOIUMOCTH 3HAKOIOJIOKUTENIbHBIX pAaoB. [Ipu3Hak cpasuenus. [Ipuznak HamamGepa.

59. PanyikanbHBI ¥ MHTETrpanbHBIN Mpu3Haku Kollln cXOAMMOCTH 3HAKOMOJIOXKUTEIBHBIX PSAOB.

60. 3nakonepeMeHHbIN psif. [Ipru3Hak JIeHOHUIIA CXOAUMOCTH 3HAKOUEPEIYIOMIETOCs psija.

61. OyHKIMoHaNbHbIE paabl. CTenenHsle psaasl. OnpeneneHue paguyca U UHTepBana cXoauMocTh. Panel Dypoe.

Paznen 11.Teopus BeposTHOCTEH. BeposTHOCTH COOBITHIA

62. OcCHOBHBIE TIOHATHS TEOpUH BeposiTHOcTer. Knaccudukarus coObITuil. DneMeHThl KOMOMHATOPHKH.
63. Kiaccudeckoe onpenenenue BeposiTHocTd. CyMMa U MPOU3BEICHUE COOBITHH.

64. HesaBnucuMele u 3aBucuMbIe coObTHs. [lomHas BeposTHOCTH, opMyna baifeca.

65. INoBTOpHBIC He3aBUCUMBIE HcHbITaHUS. Cxema bepHymmu.

Paznen 12. Teopus BepositHOCTEH. CityqaiiHble BETMYUHBI

66. CrnydaiiHple BeTUYMHBI, CIIOCOOBI 3aJaHUsl CTy4allHBbIX BEJIMUYHUH.

67. JluckpeTHble ciydaiiHble BenuuuHbl. DYHKIUS pacrpesieleHus, ee CBOUCTBa.

68. MareMaTHueckoe OXHUIAHUE U AUCIEPCUs] TUCKPETHON CIydallHOH BEIUYUHBL.

69. HemnpepsiBHbIE cinydaiinble BeTuauHbl. OYHKIUS pacipeneneHus, III0THOCTh PacIpee/ICHuUs.
70. Marematrueckoe OXHAAHUE U IUCIIEPCUS HEMPEPBIBHOW CIy4allHON BEITUYHHBI.

71. 3aK0H HOPMAJILHOTO paclpeiesieHle, ero CBOWCTRA.

72. 3aK0oH OONBIINX YHCEL.

IMPAKTUYECKUE 3AJAHUA

1) Haiitu cymmy martpwi.

2) Haiiti npousBeseHre MaTpHILbl HA YUCIO.

3) Haiitu npousBeneHne MaTpulibl Ha MaTpULLy.

4) Haiiti o0paTHYI0 MaTpUIly IS JaHHONH MaTPHIIBL.

5) BbruuciuTh 3HaYeHUs] ONpeAeNUTeNs 2-T0 MopsaKa.

6) BbruncnuTh 3HaueHUs ONpeeauTeNs 3-ro MopsaKa.

7) Pemuth cucteMy Tpex JMHEHHBIX YpaBHEHMH ¢ TpeMsl HEM3BECTHBIMU IO mpaBuiy Kpamepa.
8) Pemuth cucteMy Tpex JMHEHHBIX YPaBHEHMH € TpeMsl HEM3BECTHBIMU MeToJ oM ['aycca.

9) Pemute cuctemy Tpex NMHEHHBIX YpaBHEHUH C TpeMs HEU3BECTHBIMHM MATPUYHBIM CIOCOOOM.
10) Haiitu nnuHy 1 HampaBieHHE BEKTODpA.

11) BbruncnuTh ckajaspHOE NPOU3BEACHUE JIBYX BEKTOPOB 10 UX KOOPAUHATAM.

12) BbIUMCINTE yron Mexay OBYMsI BEKTOPaMHU.

13) Haliti BeKTOpHOE MPOM3BEACHHUE ABYX BEKTOPOB IO MX KOOPAHHATAM.

14) Haiitu cMmemanHOe IpOU3BEJEHUE TPEX BEKTOPOB.

15) 3amucaTh oflee ypaBHEHHE NPSAMOIl Ha INIOCKOCTH IO KOOPIUHATAM JBYX €€ Pa3IMIHBIX TOYEK.
16) BbI4rciuTh yroy Mexay NpsSMbIMU Ha TJIOCKOCTH.

17) BbruuciuTh paccTosHUE OT TOYKH JO IPSAMON HA IUIOCKOCTH.

18) IIpuBecTy ypaBHEHHE JJIUICA K KAHOHUYECKOMY BUAY, IOCTPOUTH KPHBYIO.

19) [IpuBectn ypaBHeHHE rUNepOOSIbI K KAHOHUYECKOMY BUIY, MOCTPOUTH KPUBYIO.

20) ITpuBecty ypaBHEHHE MapadOIbl K KAHOHMYECKOMY BH[Y, HOCTPOUTH KPHBYIO.

21) ITocTpouTh KpUBYIO B MOJSAPHBIX KOOPAMHATAX.

22) 3amucaTh ypaBHEHHS IUIOCKOCTH IO TPEM €€ Pa3IMYHBIM TOYKAM.

23) 3amucaTh ypaBHEHHs IIOCKOCTHU IO OMOPHON TOUKE U HOPMAJIBHOMY BEKTOPY.

24) ITocTpouTh IIIOCKOCTH MO €€ YPaBHEHMUIO.

25) 3anucaTb ypaBHEHUS NPSIMOH 10 IBYM €€ Pa3IHYHBIM TOUKAM.

26) 3anucarh ypaBHEHMS MPsIMOH, 3aJJaHHONM OOIIMM ypaBHEHHEM, B KAHOHHYECKOM U IapaMEeTpUUECKOM BHUJE.
27) ITocTpouTs NpsiMyt0 B MPOCTPAHCTBE IO €€ YPAaBHEHHIO.

28) BbraucnuTh yron Mexmy ABYMs ILIOCKOCTSMU.

29) BbrauciuTh yron Mexmy ABYMs IPSMBIMU B IIPOCTPAHCTBE.

30) BbryrciuTh yroy Mexay NpsMON M IIOCKOCTBIO.

31) IocTpouts cdepy 1o ee ypaBHEHHIO.

32) [TocTpouts 3maunCOU MO €ro ypaBHEHHUIO.

33) [octpouts rumnepO0gI0UA MO €ro YpaBHEHHUIO.

34) [TocTpouTh HMIMHJIP IO €r0 YPaBHEHHIO.

35) ITocTpouTh KOHYC IO €r0 YpaBHEHHUIO.

37) Haiiti o6nacts ompeneneHus (QyHKIUN.

38) Boruncnuth npeaen GyHKINU B TOYKE.

39) Haiitin npon3BogHyt0 (QyHKIMN OIHOW IIEpEeMEHHOH.

40) CocTaBUTh ypaBHEHUE KacaTelbHOM K KPHBOH B JAHHOW TOUKE.

41) Haiitu nuddepennman GyHkuuu ogHON nepeMeHHOM




42) HccnenoBate (GyHKIHIO HA SKCTPEMYM C HCIOIb30BAHUEM HPOU3BOIHOM.

43) HccnenoBarh (GyHKIMIO HA MOHOTOHHOCTbB C MCIIOJIb30BAHHEM HPOM3BOJHOM.

44) HVccnenoBate GyHKINIO HA BRITYKIOCTh M BOTHYTOCTH C MCIOJIB30BaHHEM ITPOM3BOIHOM.
45) IMocTtpouts rpaduk GyHKIMK , UCTIONB3YS CXEMY HCCIICIOBAaHHS (YHKIUH.

46) Haiitu HeonpeneneHHbIi HHTETpal OT 3aJaHHOW (QYHKIHH.

47) Berancnuth 3HaUeHHE OIPE/ICNICHHOr0 MHTETpala OT 33aHHON (QYHKIUN.

48) BbruucnuTh [UIMHY Ayrd IIIOCKOH KPUBOM C MOMOIIBIO ONPEAEICHHOIO UHTErpaa.

49) BbruncnuTs miomangs mIOCKOH (GUIypsl ¢ TIOMOIIBIO ONPEAEeICHHOTO HHTerpana.

50) Berancnutbh 00beM Tela ¢ IOMOIIBIO OIPE/ICNICHHOTO HHTErpaa.

51) IMocTpouTts 061acTh onpeneneHUs GYHKINN HECKOIBKAX MEPEMEHHBIX.

52) IocTtpouts rpaduk GyHKIMN HECKOIBKUX MEPEMEHHBIX.

53) Haiitu yacTHble MpoU3BOAHbIE (PYHKIMH HECKONBKHUX MEPEMEHHBIX.

54) Haiitn nonusiit nuddepennman nepporo nopsiaka GyHKIUH HECKOJIBKUX IEPEMEHHBIX.

55) Haiiti sxcTpeMyM (QyHKIMH HECKOJBKHUX MEPEeMEHHBIX.

56) Haiiti obmee pemenue nnu odmuil uHTErpan augGepeHnaIbHOr0 ypaBHeHNUS.

57) Perumte 3anauy Komw st auddepeHnuanbHoro ypaBHeHuS.

58) BrruncnnTs 3HaueHNE JBOMHOTO MHTETpasia MTOBTOPHBIM HHTETPHPOBAHHEM.

59) BbruucnuTh 3HaueHUE TPOMHOIO MHTErpajga NOBTOPHBIM MHTETPUPOBAHUEM.

60) Boruuciuth 00beM Tenl ¢ TOMOIIBIO TPOHHOTO MHTErpasa.

61) BbruncnuTh 3HaueHHE KPUBOIMHEHHOrO MHTErpana I

62) Haiitu cymmy psina.

63) UccnenoBath psa Ha CXOAUMOCTb.

64) OrnpenenuTh panyc U UHTEPBaJ CXOJUMOCTH CTETICHHOTO psja.

65) HaiiTi BepOSTHOCTE MOSIBICHUS COOBITHS, UCTIONB3YS KIACCHUECKOE ONpEAeIeHIe BEPOSTHOCTH.
66) Haiiti BepOATHOCTH CyMMBI M IIPOU3BEICHUS COOBITHH.

67) Haiitu nonHyto BEpOSTHOCTH COOBITHSL.

68) HaliT BEpOSTHOCTD NOSIBICHUSI COOBITHS, UCHONB3Ys cxeMy bepHymn.

69) CocTaBUTh 3aKOH pacrlpeesieHus] JUCKPETHOW CITydaifHOW BETMYHHBI.

70) CocTaBUTh 3aKOH paclpeeleHUs] HEIPEePhIBHON CIyJalHON BEIHYHHBL

71) BbruncnuTh MaTeMaTHUECKOE OXKHAAHUE U IUCIEPCUI0 JUCKPETHOH CilydaiiHOM BENUYMHBI.
72) BbruncinTh MaTeEMaTHYECKOE OXKUJAHUE U JUCIEPCUI0 HETIPEPBIBHOW CIIydaiHOW BEIMYMHBL
73) HenpepsiBHbIe cnydaiiHble BeUMuuHbl. OYHKIMA paclpelesieHus], INIOTHOCTh PaclpeieIeHusl.

[TpuMepHBIe 3a1aHus VIS IPOBEICHUS TEKYIETO KOHTPOJIS M IPOMEXXYTOYHON aTTeCTallil HaXOsATCsI Ha y4eOHOM Ioprae
CI'YBT B xypce MATEMATHKA.

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/IsAIoIKe NPoLeypPbl OLICHHBAHUS

K sx3ameny nomyckaroTcs 00yJaroniuecs, CaBIiie Bce paboThl, MPEeIyCMOTPEHHBIE TEKYIIIUM KOHTPOJIEM.

DK3aMeH 10 JUCHUILTHHE B | 1 2 ceMecTpax COJCPIKUT TEOPETUUCCKYIO YaCTh, HATIPABICHHYIO HA OLICHKY 3HAHUHN U MPAKTHYCCKYIO
4acTh, HANPABJICHHYIO HA OLEHKY YMEHHUI U HaBBIKOB, XapaKTEPHU3YIONTUX (POPMHUPOBAHHE YKA3aHHBIX KOMIIETECHIIHH.
Teoperudeckas 4acTh dK3aMeHa MO AUCIUILTHHE TMPEACTaBISIET CO00M KOMILIEKC BOIPOCOB HA YCBOCHUE MPOUICHHOTO MaTepraa —
MOHSITHUS, OTIPECICHHS, CBOWCTBA, TCOPEMBI.

B pamkax TeopeTHYECKO# YacTH 00y4YarOLIMICS Al KXK0r0 BOIpoca (POPMYIIUPYET IMPABUIBHBIC, C €0 TOYKH 3PCHUSI, OTBETHI.
3aaHre CUNTAETCS BBITIOJIHCHHBIM B TOM CITy4ae, €CJIH JaHbl BEPHBIC OTBETHI HA BOMPOCHI. B MPOTHBHOM CiTydae 3aJaHue
CUMTAETCS HE BBITOJHEHHBIM.

IIpakTHyeckas 4acTh SK3aMEHa M0 AUCIHUIUINHE IPEICTABISCT 3a/1a4, HAPABJICHHbBIC HAa BBIBICHUE BO3MOXKHOCTU MPAKTUYECKOTO
MPUMEHEHUS KOHKPETHOTO TEOPETHIECKOTO pa3/iena.

DK3aMEH BBICTABISICTCS C YUETOM PE3YJIHTATOB BBITIOJIHEHHS TCOPETUIECCKOM U IPAKTHUSCKOW YaCTe B COOTBETCTBUH C
NPUBEICHHBIME HIKE TPEOOBAHUSIMH.

HTorosas OICHKA «OTJIMYHO» CTABUTCS, €CIIH CTYJCHT PaCKPbLI COIepKaHUEe TEOPETHUYCCKOM U MPAaKTHYECKOM YacTeil Ouera Ha
85%-100%;

HToroBas OlleHKa «XOPOIIO» CTABUTCS, €CITH CTYIEHT PACKPBUT COMIEPKAHNE TEOPETUIECKOM U TIPAaKTHUECKOW YacTel Ouiera Ha
70%-84%;

HToroBasi oIleHKa «yIOBICTBOPUTEIBHO» CTABUTCS, €CIIM CTYIACHT PACKPBUI COACPIKaHHE TEOPETUUCCKON U MPAKTHYECKOMN yacTei
omera Ha 50%-69%;

HToroBast OICHKa «HEYIOBICTBOPUTEIILHO» CTABUTCS, €CIIH CTYIACHT PACKPBLI COJCPIKAHUE TEOPETHICCKON M MPAKTHIECKON YacTeil
ousera MeHee, ueM Ha 49%.

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

7.1 Pexomenayemasi aureparypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 |Haraucon U. I1. Kparkuii Kypc BbICIIEH MaTeMAaTUKU Mocksa: JIans, 2009
JI1.2 |TyranbaeB A. A., Teopust BEpOSITHOCTER U MaTeMaTU4YeCKas CTATUCTHKA Mocksa: Jlans, 2011
Kpynun B. T

7.1.2. lonoHUTeIbLHAsS JIMTepaTypa




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 |IIuckynoB Hukomaii JuddepernuanbHoe ¥ HHTETPATBHOE HCUUCICHUS: yueb. mocodue Mocksa: Unterpai-
CeMeHOBUY JUIS CTYZIEHTOB BY30B IIpecc, 2001
JI2.2 | Munopckuit Bacunuii | COopHHK 337124 10 BBICIIEH MaTeMaTHKe: yued. mocooue Mocksa: U3n-Bo ®Ous.-
ITaBnoBuu Mart. Jurt., 2006
JI2.3 |TI'aBpuinoBa AneBTuHa | AHanuTHYeCKas FEOMETPUS: METOA. YKa3. U 3aJjaHuUs 110 BbICILIEH Hosocubupck: HI'ABT,
MuxaiinoBHa, MaTeMaTHKe [U1g CTyIeHTOB | kypca od. popmbl 00ydeHHs Bcex 2009
[Iep6axosa ["annHa criert. |
BniagumuposHa
J12.4 | JIuneBuu Ombra MaremaTuka: yaeOHoe mocodne Hosocubupck: CI'YBT,
HUropesHa, [llepbakosa 2017
l'anuna
BnagumuposHa
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3aryiaBue WznarenscTBo, rox
JI3.1 | droxosa C. 1., MeTtonuueckue yKka3aHus ¥ 3a/1aHUs 10 BBICIIIEH MaTeMaTHUKE K HoBocubupck: HCABT,
Enunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKIUU MHOTUX NEPEMEHHBIX" 1997
[Ta6anuua B. W.
JI3.2 |EmunoBa E. C., MeTtoanueckue ykazaHus U 33aHuUs 110 BBICIICH MaTeMaTHKE K HoBocubupck: HI'ABT,
[Tabanuna B. 1. TUnoBoMy pacuéry "IuddepeHuunansHoe HCUUCTeHHE HYHKITH 1997
O/IHOM mepeMeHHON"
JI3.3 | Muponenko Enena Bricmias maremaTuka: METO/I. YKa3. MU KOHTPOJIbHBIC 3aJaHUs IS Mocksa: Bricmias mikoia,
CepreeBHa CTYJCHTOB-3a0YHUKOB WHXKCHEPHBIX CIIEIIMANbHOCTEH BBICHI. yueo. 2000
3aBeJCHUN
JI3.4 | JIuneBuu Onbra Metoandeckue ykazaHus U 3aIaHus K KOHTPOJIbHOM padbote Nel mo HoBocubupck: HCABT,
HropesHa, @oMuuéBa | BbICIIEI MaTEMaTUKE JUIsl CTYIEHTOB-3a0YHUKOB UHXEHEPHBIX 2005
Enena BanepreBna CHeLHaNbHOCTEN
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBI (MO JI5I)
Haznauenue Ob6opynoBanue
YuebHas ayJUTOpHs Juist | AyauropHas 1ocka; KoMmuiekT yae6HoM Mebenn
[IPOBEACHUS 3aHATUN
JIEKIIMOHHOT'O TUIIa
YuebHas ayAUTOPUS 1t | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

TMPOBEACHNSA TEKYIIECTO KOHTPOJIA

U IPOMEXXYTOYHOH aTTecTaluu

YuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Mebenu

TIPOBEICHISI MPaKTUICCKUX

3aHATHH

TTomermenue s | Kommnekr  yuebnoit mebemn; I[IK — 10 mT., nogkimoueHHBIX K cetd "HHTepHer" u
CaMOCTOSTEIILHOM paboTHI | 00ECTIEYHBAIOIIMX ~ JOCTYI B JJICKTPOHHYIHO  HH(OPMAIIMOHHO-00pa30BaTCIBFHYIO  Cpexy
00yJaronxcs YHuBepcuTeTa.

YuebHas AyIUTOPHS Jutst | AyauropHas 1ocka; KoMruiekT yaeOHoM Mebenn

[POBEACHHS TPYIIMOBBIX u

HHAUBUAYAJIbHBIX KOHch'ILTaI_II/Iﬁ




