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MarteMaTHuKa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.03.02 HampaBmenne moxarotoBkn " KopaOiecTpoeHme, OKeaHOTEXHHKa
porpamMma CHCTEMOTEXHHKa 00bEKTOB MOPCKOIl HH(PPaCTPyKTypH"

IIpoduis "Kopabnectpoerue"
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 nmoarorokn " KopabiecTpoeHne, OKeaHOTEXHUKA M CHCTEMOTEXHHKA 0OBEKTOB MOPCKOH HHPACTPYKTYPHI"
IIpo¢uns "Kopabnectpoenue"
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

2.2.12 | [Ipou3BoACTBEHHAS TIPAKTHKA

3. KOMIETEHLIMA OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJIBTATE OCBOEHMS AUCLUILINHBI
(MOZY.JIs)

OIIK-1: Cnoco0eH Hcnoib30BaTh OCHOBHbIE 3aKOHbI €CTECTBEHHO-HAYYHBIX TUCHMILJINH B npotbeccuona.m;uoﬁ
AEATECJIbHOCTH, IPUMEHATH METOAbI MATEMATHICCKOI'0 AaHAJIN3Aa U MOAEJIUPOBAHUS, TECOPETUIECCKOI0
IKCIEPUMEHTAJTBHOT0 HCCIICTOBAHUSA

OIIK-1.1: 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO HAYYHBIX JUCHUIIINH, METOABI MAaTEMATUYECKOI0 MOACIUPOBAHN aHAJIN3a U
MOICIHUPOBAHUS, TCOPETUICCKOTO U OKCIICPUMCHTAJIBHOI'O UCCIICJOBAHUS

OIIK-1.2: YMETH HpI/IMeHﬂTL MCTOABI MATCMATUICCKOI'0 aHaJIM3a U MOACIINPOBAHUSA, TCOPETHUICCKOI'O U SKCIICPUMECHTAJIBHOTO
HCCIICOOBAaHUA

OIIK-1.3: Bnagets HaBeIkaMu IpMEHEHHUS 3aKOHOB €CTECTBEHHOHAYYHBIX JUCIUILINH, METO0B MOACIUPOBAHNUS U
MaTeMaTHYECKOTo aHaIHu3a

OIIK-3: Cnioco0eH pa3padaThIiBaTh AJITOPUTMBI U KOMIIbIOTEPHBIE TPOTPAMMbI, IPUTOHBIE ISl MPAKTHYECKOT0
NPpUMEHECHUSA

OIIK-3.1: 3zaTh OCHOBHBIE SI3BIKH ITPOrPAMMUPOBAHHS, OCHOBBI Pa0OTHI ¢ 6a3aMU JaHHBIX, OCHOBBI MATEMaTU4ECKOH JIOTHKH,
OIIEpALIOHHbBIE CUCTEMBI 1 000JI0UKH, COBPEMEHHOE IPOrpaMMHOE 0OecrieueHre B 00JIaCTH CyJJOCTPOCHHUS U CYIOPEMOHTA

OIIK-3.2: ymeTs Pa3pabarbIBaTh alrOpUTMBI M KOMITBIOTEPHBIE IPOTPaMMBbI ISl IPAaKTHYECKOTO IPUMEHEHHUS; IPOrPaMMUpPOBATh,
€03/1aBaTh MaKpOChl B MalInHOCTpouTenbHbIX CAIIP

OIIK-3.3: Bnamets HaBelkamMu pa3paboTKH arOPHTMOB B KOMIIBIOTEPHBIX IIPOTPAMM JUTS TIPAKTHYECKOTO TPUMEHEHHS

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00YYAIOLIHIICA T0/TKEH

3.1 (3HaTh:

3.2 | YMeTh:

3.3 | Bragern:




4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHUe pa3/iesioB U TeM /BU] 3aHATHUS/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype ATroT
Paznen | Pa3pen 1. JIuneiinas anredopa
Jlex Jluneiinas anreopa /Jlex/ 1 10 JI1.1J12.4J13. 0
4
Ip Jluneiinas anredpa /I1p/ 1 10 2.2 0
Cp Jlunetinas anredpa /Cp/ 1 10 J13.4 0
Paznen | Paznen 2. BekropHas ajredopa
Jlex Bekrophas anredpa /Jlex/ 1 12 JI1.1J12.4 0
Ip Bekropnas anredpa /IIp/ 1 12 J2.2 0
Cp Bekrophas anredpa /Cp/ 1 12 JI3.4 0
Pasmen |Pasgen 3. AHaauTHYecKas reoMeTpHs
Jlex Amnanuruueckas reomerpus /Jlex/ 1 12 J1.1J12.4 0
IIp Amnanutnueckas reometpust /IIp/ 1 12 2.2 0
Cp Amnanutnueckas reomerpust /Cp/ 1 12 JI2.3713.4 0
HKP Amnanmutnueckas reomerpust /MKP/ 1 10 JI3.3 0
Paszmen | Pa3pen 4. Ilepemennasn. Ipenea. @ynkuus
Jlex Iepemennas. [Ipenen. @ynkmms /JIex/ 1 10 JIT.1J12.1 0
2.4
IIp ITepemennast. [Ipenen.@ynkuus /I1p/ 1 10 J2.2 0
Cp Iepemennas. [Ipenen. @ynkuus /Cp/ 1 10 J13.4 0
Paznen | Pasgen S. Ind¢epennnanbaoe ncuucienue GyHKIUHA OXHOMI
nepeMeHHOi
Jlex JuddepernmanbHoe McUUCIeHHE QYHKINH OJHOW TIepeMEHHON 1 12 JI1.1J12.1 0
/JTex/ 2.4
IIp Juddepernunansaoe ucauciIeHne GyHKINHA OJHOW TIepeMEHHON 1 12 2.2 0
Mp/
Cp HuddepenumnanbHoe ucunciaeHue GyHKIHUN OAHON TIepeMEHHON 1 14 JI3.2 0
/Cp/
Paznen | Pa3zngen 6. HeonpeneneHHblii U onpee/ieHHbI HHTerpaJ
Jlex Heomnpenenenuslit u onpeaencHubiid uaterpan /Jlek/ 2 12 JIT.1J12.1 0
2.4
IIp Heonpenenennslit u onpexeneHusiii narerpan /Ilp/ 2 12 2.2 0
Cp HeonpenenenHslit u onpeaeneHHsi naTerpan /Cp/ 2 10 0
HKP Heonpenenennslit u onpenenennsiii nuaterpan /MKP/ 2 10 JI3.3 0
Paznen | Pa3zpes 7. ®yHKIMH HECKOJIbKHX IIePeMEHHBIX
Jlex OyHKIH HECKOIBKHUX epeMeHHBIX /JIex/ 2 12 JI1.1J12.1 0
2.4
IIp OyHKINN HECKOJIBKUX MepeMeHHbIX /T1p/ 2 10 2.2 0
Cp @DyHKITNH HECKOIBKHUX MepeMeHHBIX /Cp/ 2 8 J3.1 0
HKP OyHKITNH HECKOIBKHX mepeMeHHbIX /MKP/ 2 0 0
Paznen | Paszpes 8. Inddepenunaibubie ypaBHeHHA
Jlex Huddepennmansasre ypapHeHus /Jlex/ 2 12 JI1.1J12.1 0
2.4
Ip Huddepenuunanbueie ypapuenus /Ilp/ 2 14 2.2 0
Cp Huddepenunansusie ypasHenus: /Cp/ 2 12 0
Pazgen | Pa3zgen 9. [IBoiiHble, TPOiiHbIe U KPUBOJIMHEiHbIE HHTEIPAJIbI
Jlex JIBoiiHBIE, TPOWHBIC U KPUBOJIMHEHHBIC HHTETpasl /JIek/ 2 12 JI1.1J12.1 0
2.4
IIp JIBoiiHbBIC, TPOIHBIE U KPUBOJUHEHHBIE HHTErpaisl /T1p/ 2 10 J2.2 0
Cp JIBoiiHbBIEe, TPOIHBIC U KPUBOJUHEHHbIC HHTErpaiibl /Cp/ 2 12 0
Pasmen | Pa3nen 10. BeckoHeuHble psiibl
JIex Beckoneunsie psiasl /JIex/ 2 12 JI1.1J12.4 0
IIp Beckoneunsie psaabl /IIp/ 2 10 2.2 0
Cp Beckoneunsie pagsr /Cp/ 2 8 0




Paznen | Paszpen 11. Teopusi BepositHocTell. BeposiTHOCTH COOBITHIA

Jlex Teopus BeposTHOCTEH. BepositHocTu cobbiTuii /JIex/ 2 6 JI1.2712.4

IIp Teopus BeposTHOCTeH. BepostHOocTH coObITnil /TIp/ 2 10 0

Cp Teopus BepositHocTeil. BepositHocTr coObiTHii /Cp/ 2 6 0
Paznen | Pa3nen 12. Teopus BeposiTHocTeil. CirydaiiHble BeJJMYUHBI

Jlex Teopus BepostHocTel. CirydyaitHbie BennauHbl /JIex/ 2 6 JI1.2J12.4 0

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

Cp Teopus BepositHOCTeH. Cirydaitabie BenmumauHs! /Cp/ 2 6 0

5. COAEP)KAHME AVNCLHUILINHGBI (MOAYJIST)

ConeprkaHue JIEKIIMOHHOTO Kypca
1 cemectp

Paznen 1. Jluneiinas anreopa.

Martpuipl, feiicTBUS ¢ HUMH, onpenenuteny. CUCTeMBI ABYX U TpeX JIMHEHHBIX ypaBHEHUN. MaTpuyuHas 3alKuCh CUCTEMBbI
TuHeHHBIX ypaBHeHMi. [IpaBuino Kpamepa. Cucrema n TMHEHHBIX ypaBHEHHH ¢ n Hen3BecTHeIMU. Meton ['aycca. Haxoxnenue
obpaTHOM MaTpulbl MeTooM ["aycca. CoOCTBEHHBIE YHCNIa U COOCTBEHHBIE BEKTOPBI MATPUII.

Pazgen 2. BektopHas anre6Opa.

Bekropsl. JIuHelHbIe onepaliuy Haja BekTopaMu. [Ipoekius BekTopa Ha ock. CHCTEMBI KOOPIHHAT HA TPSMOM, MJIOCKOCTH H B
npoctpancTBe. Hampagistoniue KOCUHYCH ¥ JyTHHA BekTopa. CKaIsipHOE POU3BEICHHE BEKTOPOB H €ro CBOWCTBA. JIJTMHA BEKTOpa
W YTOJI MEXITy IByMsI BEKTOPaMHU B KOOPAWHATHOM (hopMe. Y CIIOBHE OPTOTOHAIBHOCTH JIByX BEKTOPOB. BekTopHOE Mpoun3BeieHIe
JIBYX BEKTOPOB, €0 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH ABYX BEKTOPOB. CMEIIaHHOE TIPOU3BEICHUE TPEX BEKTOPOB.

Paznen 3. AnanuTHuecKasi FEOMETPHUSL.

I'eomeTprueckuil CMBICT OIPESTUTENs TPETHETO MOPAAKA. 3aJaud Ha TOUKY. Y paBHEHUS JIMHUH Ha TUIOCKOCTH. PazmudHble popmbl
ypaBHEHUS IIPAMOH Ha MIOCKOCTU. YTOI MEXAY MPSAMBIMU. PaccTosiHUE OT TOUKHU 10 TIPSIMOIA.

Kpussle BToporo nopsiaka: OKpy>KHOCTB, SJUIHIIC, THITepOoITa, mapaboia, X reOMeTpHYeCcKre CBOCTBA U ypaBHEHHS. [1oJspHEIe
KOOpAUHATHI Ha IIockocTu. Crupains Ap-xumeaa. Y paBHEHUs INIOCKOCTH U NIPSIMOM B IIPOCTPAHCTBE. YTOJI MEKAY IUIOCKOCTSIMH.
Yron Mexay NpsAMBIMH. YTOJI MEXAY MPSIMOU U TNIOCKOCTBIO.

YpaBHeHHE TOBEpXHOCTH B npocTpaHcTse. Luminapuaeckue nosepxuoctu. Coepa. Konycest. Dmmncona. ['mnepbononsst.
[Mapa6omonel. ['eoMeTprieckre CBOMCTBA ITUX TOBEPXHOCTEH, HCCIIE0BAaHIE UX ()OPMBI METOJIOM CEUCHH.

Hunmuaapudeckue u chepudeckue KOOPIUHATE B IPOCTPAHCTBE. Pa3miyunble ciocoOb! 3a1aHKs TNHUIT U TOBEPXHOCTEH B
HIpPOCTPAHCTBE.

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

@Oynxuust. OCHOBHBIE dIIEMEHTApHbIE (QYHKIMH, UX CBOMCTBA U rpaduky. YncioBble Mocie10BaTeIbHOCTH, HX POJIb B
BBIYHCIIUTENBHBIX Iporieccax. [Ipenern uncnooit mocnenosarenbHocTH. CylecTBOBaHNE Ipe/iela MOHOTOHHOM OrpaHUYCHHOH
TIOCJIeToBaTeNIbHOCTH. KOMITIIeKCHBIE YHCIa; ISHCTBHS C HUMH B anTreOpandeckoif M TpUroHoMeTpuaeckol popmax. MHOXKeCTBO
BEII[ECTBEHHBIX YHCEI.

CnoxHsle 1 oOpaTHble QyHKINY, UX rpaduku. Kinacc anemenrapubix ¢yHkiumit. [lpenen ¢pynkunu B Touke. [Ipenen ¢pyHkiun B
6eckoneuHocTH. [Ipenenst MOHOTOHHBIX (yHKIMHA. HenpepriBHOCTE QyHKIMI B TOUKe. HenmpepsIBHOCTE OCHOBHBIX JIEMEHTAPHBIX
¢ynxnnii. beckoHeYHO MasTbIe B TOUKE (QYHKITNH, X CBOIicTBa. CpaBHEHHE OECKOHETHO MAJIBIX.

3ameuarenbHble npeaensl. CBoiicTBa GYHKIMN, HEMPEPHIBHBIX HA OTPE3Ke: OrPaHMYEHHOCTD, CYLIECTBOBaHHE HAaUOOIBIIEr0 1
HanMEHBIIET0 3HaYEHHUH, CyIIECTBOBAHHE TPOMEKYTOUHBIX 3HAUCHUH.

Pazpmen 5. Tuddpepernnansaoe ucurcneHne GyHKIUH OJHOH IEePEeMEHHOMN.

[TpownsBosHast GpyHKIMH OZHOM EPEMEHHOM, ee CMBICH B Pa3IMUHbIX 3a1a4ax. [loHsaTre QpyHkmn, nuddepeHnupyemMoil B Touke,
TEOMETPHYECKHUI CMBICIL.

YpaBHeHHe KacaTeIbHOH K KpUBOH B JanHOU Touke. Auddepennunan pynkmm. OOI1iee npeIcTaBieHne 0 METOIaX JTHHeApU3aIlii.
IIpaBuia HaxoKAEeHUS POU3BOAHON U Muddepennnana. [IponsBoanas cnoxHoi u odpaTHoil GpyHkunu. UHBapuaHTHOCTE POPMBI
mddepennnana. Inddepenmupoanne QyHKINHA, 3a1aHHBIX TapaMeTpuiecku. Touka skcTpemyma Qynkimu. Teopema Oepma.
Teopewmsr Poms, Jlarpamka, Komm, ux npumenenne. [IponsBoxusie n muddepeHnnans: Beicmmx mopsakos. [Ipasumo Jlomurans.
®Dopmyna Teinopa ¢ ocTaTo9HBIM WieHOM B opme Jlarpanxa. [Ipumenerne gopmyns! Telnopa B BEIYUCIUTENEHONH MaTeMaTHKE.
VYcnoBust MoHOTOHHOCTH (yHKIMU. MccnenoBanue BEITykI0CTH GyHKIMK. Touky nepernda. AcuMnrors! GyHkuui. O0mas cxema
uccienoBaHus QYHKIIMU U TIOCTPOCHUS ee rpaduka.

2 cemecTp

Paznen 6. HeonpenenenHsiii u ornpeneseHHbIN HHTErPall.

IepBooGpazHas. HeomnpeneneHHbIH HHTETPaN U €r0 CBOHCTBA. MeToabl MHTETpUpoBaHUs. Mcrnoap30BaHue TaOJINI] HHTETPAIOB.
Heonpenenennslii u onpeneneHHbI HHTErpal

3anauu, NPUBOAIINE K MOHATHIO OIpeieJieHHOro uHTerpaina. OnpeaeneHHbIA HHTErpal, ero ceoiictBa. @opmyna HerotoHa-
Jlettornna. HecoOCTBEHHBIE MHTETPANIBI C OECKOHEYHBIMHE MPE/Ie/IaMH M OT HEOTPAaHWIEHHBIX (PYHKITHH, HX OCHOBHEIE CBOICTBA.




Paznen 7. @yHKIMU HECKOJIBKUX NEPEMEHHBIX.

O6acTp omnpeneneHus GYHKINH HECKOIBKUX repeMeHHBIX. [Ipenen ¢pynxunu. HempepsiBHOCTS. YacTHBIE TPOU3BOIHEIE.
Ionueni uddeperuan, ero cBA3b ¢ YaCTHBIMHU IPOU3BOHBIMU. VIHBapHaHTHOCTH (hopMBI ToNTHOTO Tuddepernnana.
KacatenbHas IiI0CKOCTh ¥ HOPMaib K TOBEPXHOCTH. I 'eoMeTpruueckuil cMbIci nosHoro auddepennuana.

Paznen 8. luddepennnanbHbie ypaBHEHHUS.

Dusndeckue 3aa4u, IpuBoAAIINe K JuddepeHnnaTbHbIM YPaBHEHHUAM.

JuddepennuansHbie ypaBHeHHs 1epBoro nopsiaka. 3anada Komm. Teopema cyniecTBOBaHUS M €IMHCTBEHHOCTH PEIICHUS 33/1a4H
Komm. OcHOBHBIE KITaCCHl ypaBHEHHH, HHTETPHPYEMBIX B KBaJpaTypax.

Juddepernuanbabie ypaBHEHHS BBICIIHX NOpSaKkoB. 3agada Komm. JIuneiinsie quddepeHnnansable ypaBHEHUS: OTHOPOIHBIC H
HeoHopoHbIe. JInHelHbIe U depeHnnaIbHble ypaBHEHNs C HOCTOSHHBIMU KO3 (GUILeHTaMU. Y PaBHEHHMS C IIPABOi 4acThIO
CIIENaIbHOTO BHJIA.

Pa3nen 9./IBoitHbIe, TPOitHBIE H KPUBOIMHEHHBIC HHTETPAITHL.

3agauy, MPUBOJISIIKE K MOHATHAM KPAaTHBIX, KPUBOJIMHEHHBIX M MOBEPXHOCTHBIX MHTErpasoB. JIBOHHON U TPOIHHON UHTETpanbl, UX
CBOWCTBA. BpIunciieHNE KPaTHBIX HHTETPAIOB IOBTOPHBIM HHTEIPUPOBAHUEM.

OnpezneneHye KpUBOJUHEUHBIX UHTETPAIOB IIEPBOrO U BTOPOIrO POJia, UX CBOUCTBA, IPUMEPHI BEIYMCIICHUS.

Paznen 10. beckoHeuHble psiabl

Yucnossle psiabl. DYHKIMOHAIBHBIE PSAABL.

Crenenssle psabl. Pagst @ypbe 0 TPUrOHOMETPHUUECKHM cHcTeMaM. Pasnoxkenue (yHKnuil B TpUroHOMeTprudeckue psaasl Oypoe.
YcnoBust NOTOYEYHONH CXOAUMOCTH M CXOJUMOCTH «B CPEITHEM.

Paznen 11.Teopus BeposTHOCTeH. BeposTHOCTH COOBITHI
IIpenmer Teopuu BepostHocTel. Knaccuduxanus coobitTuit. Knaccnueckoe onpenenenue BeposTHOCTH. MeTO bl HCUUCICHUS
BeposaTHoctel. Cxema bepuyn.

Pa3nen 12.Teopust BeposTHOCTEH.CitydaiiHble BETHIHHEL

JuckpeTHble ciydaiinble BennauHbl. OyHKIUS pacnpeeseHus, ee cBoiicTBa. MaTeMaTn4eckoe 0XKUIaHue U AUCTIEPCHS]
JIMCKPETHOM CITy4aitHON BEJIMYUHBI.

HemnpepsiBHbIE cirydaifHble BennanHbI. DYHKITHS pacpeeseHus, INOTHOCTh paclpeaeieHns. MaTeMaTHuecKoe OXXHIaHne n
JUCIIEpCrsl HENPEPBIBHON CITydaiiHON BEJIMYMHBI.

HopmanbeHoe pacripesienienue, ero cBoicrsa. [lonsTue o pa3nuyHbIx Gpopmax 3akoHa Oonpiux yncen. Teopems! beprymmm n
Yeoniea. [enTpanpHas npenenbHas Teopema JIsmyHoBa.

Tembl MpakTUUECKUX 3aHATHI
1 cemectp

Paznen 1. Jluneiinas anredpa

Ipakrtiueckoe 3anstue 1. Onpenenurenu (Pemenne CJIAY ¢ momomniso 00paTHOM MaTpUIIBL. )(peLIeHHe 3a1a1)

ITpaktnueckoe 3ausatue 2. Pemenne CJIAY mo dopmymnam Kpamepa.(penienue 3amayq)

[IpakTrdeckoe 3ansaTue 3. Marpuiibl u aeicTBus Hax HUMU. Peienre CJIAY ¢ moMoIpio 00paTHON MaTpHIbI(pelIeHUe 3a1a4)
IIpaktiueckoe 3austue 4. Metox Iaycca(pernenue 3a1a4)

IIpaktuyeckoe 3ansrue 5. Pemenue CJIAY meronom [Naycca(pemenue 3anayq)

Pa3nen 2. Bexropras anre6pa

IMpakTHyeckoe 3anATHE 6. BekTops! M onepanny Hal HUIMH. (peIIeHne 3a/1a4)
IIpakTiueckoe 3ausTHE 7. Pannmyc-BeKTOp TOUKH. (pelIeHUE 3a1a)

IIpakTuyeckoe 3anarue 8. CkaqsipHOE MPOU3BEIEHHE BEKTOPOB. (pPELICHUE 3a/1a)
I[paxtiueckoe 3aHstHe 9. BekTopHOE NMpon3BejeHIE BEKTOPOB (peLIeHHE 3a/1a)
IIpakTryeckoe 3anarue 10. CMemaHHOe MPON3BEICHNE BEKTOPOB (peIleHue 3a1a4)
KonTponsHas padota Nel mo teme "Bekropnas anre6pa”

Pa3nen 3. Ananutuyeckas reoMeTpus

IIpakTuyeckoe 3anarue 11. [Ipsmble Ha IOCKOCTH. (peLIeHNe 3a1a4)

[IpakTiueckoe 3anstue 12. Kpusbie Ha miockocTu.(penieHue 3aaay)

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

Ipaktiueckoe 3ausTue 14. [I10cKOCTh B IPOCTPAHCTBE. (pEIICHUE 3a1at)

ITpaktuueckoe 3ansatue 15. [Inockocts B npocTpanctse. [locTpoenue miockocTel(peiieHue 3aaaq)
[IpakTuueckoe 3ansitue 16. [ToBepxHOCcTH 2-T0 TIOpsAKA.(pELICHHE 3a1a4)

Paznen 4. [lepemennas. [penen. @yHkuuns




[TpakTuueckoe 3anstue 17. OyHkuus. (pemieHue 3aaay)

[Mpaktraeckoe 3anstue 18. [Ipenen GyHKIMH. (pelcHHE 3a1a9)

Ipaktiueckoe 3austue 19. PackpeiTue HeonpeneneHHOCTeH (peleHne 3a1a49)
IIpakTuyeckoe 3anstue 20. IlepBblit 1 BTOPOH 3aMeyaTeabHble Ipeaesbl. (pelIeHne 3a1a4)
IIpaktnueckoe 3ansatue 21. HempepblBHOCTh QyHKIWH. (pelIeHUE 3a1a4)

Pasnen 5. IuddepennmansHoe ucuucacHue GyHKIMA OJHON MepeMeHHOR

Ipakriueckoe 3austue 22. [IponsBoanas u auddepeniuan GyHKIuH. (penIeHne 3a1aq)

IIpakTuyeckoe 3anarue 23. IIponsBoaHas CI0XKHOM, 00paTHON M HESIBHO 3alaHHON QyHKUMU.(pELIeHNe 3a/1a)
[Npaxtiueckoe 3anstie 24. [IpuMeHeHne NpoU3BOAHBIX. (PEIICHNE 3a/1a4)

IIpakTryeckoe 3anstue 25. [[puMeHeHNE TPOU3BOIHBIX. (PEIICHHUE 3a1a9)

IIpaktiueckoe 3anstue 26. [Ipasuio Jlonurans.(pemenue 3aga4)

I[paxtiueckoe 3anstie 27. O0mas cxema Ucciie1oBaHust GYHKIMH U TOCTpOeHHe rpaduka.(penieHne 3a1a4)

2 cemecTp
Paznen 6. HeonpeenenHslii u onpeeneHHbIA HHTETPall

IIpaktiueckoe 3anstue 1. IleppoobpasHas u HeompeaeneHHbIH HHTerpan. TabnuyHoe HHTerpupoBaHue .MeTo] HHTErPUPOBAHUS C
MOMOIIBIO 3aMEHBI. (PelIeHHe 3a/1a4)

ITpakTHdeckoe 3aHATHE 2. MeTOI HHTETPHUPOBAHMA 110 YacTsIM. MIHTerprpoBaHne TPUTOHOMETpHYecKrX (yHKuuit VIHTerpHpoBanue
panMOHATBHBIX U HPPAlMOHATBHBIX BEIPAXKCHUH (peIIeHUe 3a1a)

IIpakTuyeckoe 3anarue 3. OnpeaeneHHblil HHTErpal, ero Berauciaenue no gopmyse Heiotona-Jleiibnuna. Beraruciaenue miomiaaei ¢
MOMOIIIBIO ONPENENIEHHOT0 HHTErpana. (peleHue 3aaa)

[IpakTiuaeckoe 3aHsTHE 4. BRIUncienne miomanei B MoJsPHBIX KOOPANHATAX U B TapaMETPHUUSCKOM BUJIE (pEIICHHE 3a/1a4)
IIpaktHueckoe 3aHsATHE 5-6. BRIuncnenue QIHHBI IyTH C TOMOIIBIO OIpeeICHHOro HHTerpana. HecoOcTBEeHHBIC HHTETrPaIbL.
(peeHue 3a1a4)

Paznien 7. @yHKIIMK HECKOJIBKMX IIEPEMEHHBIX

IIpakTryeckoe 3ansrue 7. OOIACTh ONpPeNeNIeHIs U TIPOCTPAHCTBEHHBIN rpaduk HyHKIIUH NBYX MEPEMEHHBIX. (peIIeHIe 3a1aq)
IIpaktiueckoe 3ausTue 8. HacTHBIE TPOU3BOAHBIC (PYHKITHMH HECKOIBKHUX MepeMeHHbIX. [TonHoe npuparieHne 1 NOIHBIH

i depeHnnan GyHKIMN HECKOJIBKUX IIEPEMEHHBIX. (pEeLIeHHE 3a1a4)

IMpakTraeckoe 3ansarue 9-10. Tuddepenunpopanie GyHKINE HECKOIBKIX ITEpEeMEHHBIX.(pEIIeHHe 3a/1a4)

IIpakriueckoe 3ansTue 11. OxcTpeMyMBl PyHKIINH HECKOJIBKHUX MEPEMEHHBIX. (pEIIeHUe 3a1a9)

Paznen 8. TuddepeHnnanbabie ypaBHEHHUS

ITpaktnueckoe 3ausatue 12. JTuddepeHnnanbubie ypaBHEHHS epBoro nopsiaka. 3agadya Ko, (pemenue 3aaaq)

IMpakTryeckoe 3ansarue 13. JIuaeitHbIe 11 0THOPOIHEIC A depeHITNATBHEIC YPaBHEHHUS [IEPBOTO MOpsIKa. (pelIeHne 3a1a4)
[IpakTtiueckoe 3austue 14. [InddepeHnuansable ypaBHEHUS BEICIINX TOPSAAKOB, PellacMble IIOHKESHUEM MOpsaKa. (pereHue
3a/1a4)

IMpakTHyeckoe 3ansaTue 15. PerieHne THHEHHBIX 0THOPOIHBIX TU(P(QEpEeHIIHANTEHBIX YPaBHEHHH C TIOCTOSTHHBIMH KO3 QHITEHTaMH.
(peurenue 3amaq)

IIpaktiueckoe 3ausTue 16-17. Pemenne MuHeHHBIX HEOJHOPOJHBIX AU(depeHnnanbHbIX YPaBHEHU ¢ TOCTOSHHBIMU

ko3 dunmentamu. CucteMbl UG PepeHINATLHBIX YPaBHEHUH (pelieHue 3a1a4)

KonTpomnpHas padota Ne2 o teme "[IuddpepeHnnansaele ypaBHEHA"

Paznen 9. /IBoiiHble, TpOiiHbIE U KPUBOJIMHEWHBIE HHTETPAJIBI

IIpakTrueckoe 3anstue 18. J|BoiHOM HHTErpaL. (pelIeHue 3a1a4)

IIpakTuyeckoe 3anarue 19. Berauciaenne miomaay ¢ TOMOLIbIO TBOWHOTO HHTErpaa. (pelieHue 3a1a4d)

[Tpaktuueckoe 3ansatue 20. JIBoiiHON HHTErpa B MOJSPHBIX KOOPAMHATAX, BEIYUCICHHUE TUIOLIAIN C TOMOILBIO IBOMHOTO
WHTeTrpaia.(pereHue 3aaaq)

IIpakriuaeckoe 3austue 21. TpoitHO# HHTETpaN, BEIYUCICHHE 00beMa Tela.(peleHne 3a1ad)

IIpakTuyeckoe 3anstue 22. KpuBonuneinsle nuaTerpaisl 1 poaa, ux seraucienue. Kpusonunelinsie unrerpanst Il pona, ux
BBIUHCIICHHE. (pEIICHHE 3a/1a4)

Paznen 10. beckoHeuHbIe psabl

IIpakTnyeckoe 3anstue 23. CXOAUMOCTH YUCIOBOTO psia. HeoOXoauMblii mpu3HAK CXOMUMOCTH (pelIieHue 3a1a4)
IIpakTuyeckoe 3anarue 24. JlocraTouHble MpU3HAKK CXOOUMOCTH (cpaBHeHus, Hanambepa, panukanbuelid Komm). (petenue 3anay)




IIpaktiueckoe 3ausTHe 25. JlocTaTouHble IPU3HAKKA CXOAUMOCTH (MHTETpaIbHBbIi npu3Hak Komm).(pereHne 3a1a4)
[TpakTuueckoe 3ansaTHe 26. 3HAKONEPEMEHHBIN PsJl, IPU3HAKU CXOIUMOCTH. (pELIeHue 3a/1a4)
[Mpaktrdeckoe 3ansTre 27. OyHKIHOHATBHBIE PSAIBI, 001acTh CX0AUMOCTH. Paapl dypbe. (pemenne 3a1aq)

Pazgen 11. Teopus BeposiTHOCTEH. BepositTHocTH cOOBITHI

IIpaktiaeckoe 3ansTHe 28. BepostHOCTH COOBITHI(pEIICHNE 3a1at)

IIpaktiueckoe 3austue 29. OcHOBHBIC MOHATHSA KOMOUHaTOpUKU. Kitaccudeckoe onpeseieHue BeposITHOCTEH (pelieHne 3a1a4)
[TpakTuueckoe 3anstue 30. OCHOBHBIE TEOPEMBI O BEPOATHOCTAX (pPEIICHUE 3a/1a4)

[Mpaktnaeckoe 3anstue 31. @opmyna moHoM BeposiTHocTH. Dopmynsl balieca (pemeHue 3a1aq)

IIpaktiueckoe 3anstue 32. Cxema beprymmm. AcuMnToTndeckue GOpMyIsl (pelIeHne 3a1ad)

Paznien 12. Teopus BepositHOCTEH. CiiydaiiHble BETUYMHBI

IIpaktiueckoe 3austue 33. JlucKkpeTHbIE CoydaliHbIC BEIMUMHBI (pEIICHUE 3a1a4).

I[paxtuueckoe 3austie 34. HenpepbIBHBIC CilydaliHbIe BEIMYUHBI (PEIICHUE 3a/1ay).

IMpakTrdeckoe 3aHaTHE 35. 3aKOHBI paclpeaAeTeH s JUCKPETHBIX CITyYaifHbIX BEINMYHH. 3aKOHBI PACTIPEIeTICHUS HETIPEPHIBHBIX
CITyqalfHBIX BeNMYMH(pEIICHHE 3a/1a4).

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

Konrposbubie pabotsi (1, 2 cemectp).
Ox3ameH (1, 2 cemectp)

6.2. Tembl NMCBMEHHBIX PadoT

KoHTpospHBIE paboTHI IO TeMaM
Cemectp 1
1.Bekropnas anredpa.

Cemectp 2
2. MuddepeHuansHble ypaBHEHUS

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

BOITPOCBI K DK3AMEHY B 1 cemectpe

Paznen 1. Jluneiinas anreopa.

L. ITonsiTHe MaTpuIlsl, CIOKEHUE MATPHUI], YMHOKEHHE MATpPHUIbl Ha YUCIO, YMHOXKEHHE MaTpUIlbl Ha MaTpuiyy. O6parHas
MaTpHLa, KPUTEPUI €€ CyIIeCTBOBAHHUS.

2. Onpenenureny. Berunciaenne 3HaueHUs ONpeenuTens 2-ro ¥ 3-ro mopsaka.

3. Cuctemsl IByX U TpeX JHHEIHBIX ypaBHEHUH. MaTpuyHas 3alMCh CHCTEMbI JIMHEWHBIX YpaBHEHHUI.

4. ITpasuno Kpamepa pemenust cucreM JIMHEHHBIX ypaBHEHUI.

5. Cucrema n JIMHEHHBIX ypaBHEHUH ¢ n Heum3BecTHbIMU. Meton ["aycca.

Paznen 2. BexropHas anre6pa

6. Ilonsarue Bexropa. JIuHeiHbIe onepaluy HaJ BEKTOPAMHU.

7. CuctemMsl KOOpAUHAT Ha IPSMOH, MIOCKOCTH U B IpocTpaHcTBe. Hampasinsrone KOCHHYCH U JUIMHA BeKTOopa. Teopema o
HAaMpaBIAOMINX KOCHHYCaX.

8. CkalsipHOE IPOU3BENICHUE BEKTOPOB M €ro cBoiicTBa. /inHa BekTOpa M Yrojl MEXIy ABYMs BEKTOpaMM B KOOPAMHATHON
(opme. YcoBre OPTOrOHAIBHOCTH JBYX BEKTOPOB.

9. BekTopHoe npousBe[eHue AByX BEKTOPOB, €ro CBOICTBA. YCIOBHE KOIIHMHEAPHOCTU ABYX BEKTOPOB

10. CMeliaHHOe TTPOU3BEJICHUE TPEX BEKTOPOB.

Pa3nmen 3. AHanuTHuecKas TeOMETpUs

11. OCHOBHBIE COOTBETCTBUS aHAJIUTUYECKON reOMETpUH. YPaBHEHUE JIMHUU.

12. YpaBHeHUsI MPSIMOH Ha MJIOCKOCTU. YTOII MEXKAY NPSIMBIMU. PacCcTosiHME OT TOYKU OO IPSMOM.

13. Kpussie Broporo mopsiaka. dmunc. OnpeneneHue, reoMeTpHYecKkre CBOMCTBA U BBIBOJA ypaBHEHHs SJIIMIICA.
14. Kpussie Broporo nopsiaka. ['mnep6ona. Onpezenenne, reoMeTpUIECKHE CBOMCTBA M YPaBHEHHS THUIIEPOOIIBL.
15. Kpussie Broporo mopsiaka. ITapaboma, onpeneneHue, reoMeTpUIECKHe CBOWCTBA M ypaBHEHHS MapalOoITbL.

16. IonsipHBIE KOOPAMHATHI HA IUIOCKOCTH. KpuBbIE B MOJPHBIX KOOPAUHATAX.

17. VYpaBHeHHs TIIOCKOCTH B IpocTpaHcTBe. KaHoHMUECcKoe, MapaMeTpudyeckoe u obliee ypaBHEHHE IITOCKOCTH.
ITocTpoeHue MI0CKOCTH U 110 €€ YPaBHEHUIO.

18. VpaBHeHUs NPSIMOI B IPOCTPAHCTBE.

19. Yron Mexay IIOCKOCTAMHU. YTOJ MEXAY HNPAMBIMU. YTOJ MEXAY HPAMOM U IIOCKOCTBIO.

20. VYpaBHeHue moBepxHOCTH B npocTpancTBe. Chepa. Dmmunconn. ['unepdononnst. [Tapabomonast. [loctpoenue




MOBEPXHOCTEH, HCCIEeJOBaHNE UX (POPMBI METOIOM CEUCHUIA.

21. VYpaBHeHHE NMOBEPXHOCTU B MpocTpaHcTBe. L{unuHapuyeckue NoBepXHOCTU. ['eomeTpudeckue cBoiicTBa 3THUX
MOBEPXHOCTEH, HCCIeJOBaHNE UX (POPMBI METOZIOM CCUCHHI.
22. Hunuaapryaeckne u cheprudecKre KOOPIUHATH B IPOCTPAHCTBE. Pa3nmdHble cIIOCOOBI 3aJaHUs IMHUN M TIOBEPXHOCTE

B [IPOCTPAHCTBE.

Paznen 4. Ilepemennast. [Ipenen. @yHkuus.

23. IMTocrositHHBIC M NIepeMeHHbIe BenmuuHbl. [loHsATHEe (QYHKIMOHAIBHON 3aBUCHMOCTH. OCHOBHBIE 3J€MEHTapHbIC (YHKINH,
UX CBOWMCTBA U rpaduku.

24. Yucnossle nocuenoBarensHocTy. [Ipexen uncnoBoit mocaegoBarensHocTH. CylmecTBOBaHHUE Mpeeraa MOHOTOHHON
OrpaHUYEHHOI MOC/IeI0BaTENBHOCTH.

25. KomriekcHble uncita, ISHCTBUS C HUMM B anreOpandecKkoil 1 Tpuronomerpudeckoi gopmax. Pemenne kBagpaTHBIX
YPaBHEHUH ¢ OTpULATEIbHBIM JUCKPUMHHAHTOM.

26. INonsTre cnoxxHOH U 00paTHONW (QYHKIUH, UX TPapHKH.

27. IIpenen ¢pyukuuu B Touke. HempepsIBHOCTL GYHKIMH B TOUYKE. BECKOHEYHO Mable B TOYKe (HYHKIIUH, X CBOWCTBA.
CpaBHeHHEe OECKOHEYHO MaJIBIX.

28. 3ameuarensHble peaensl. CBoicTBa (DYHKIMI, HEPEPHIBHEIX Ha OTPE3Ke.

Paznen 5. luddepennmansHoe ucurcaeHue GyHKIMNA 0JHON TepeMEHHOM.

29. IMpousBogHas GyHKIUKM oxHOI nmepeMeHHOH. [lonsTHe QyHKIMHU, TUPepeHIUpyeMOii B TOUKE, TEOMETPUUECKHHA CMBICII.
YpaBHEeHHE KacaTeIbHON K KPUBOW B JAHHOM TOYKE.

30. Juddepennman dynaxmmn. MaBapranTHOCTs hopMBI b depeHiaia.

31. IMponsBonHas cnoxHON 1 obpatHOH (yHKImu. [IuddepernupoBanne GpyHKIHNHA, 3aJaHHBIX TapaMETPHUIECCKH.

32. [onsatue skcTpemyma pyHkuuu. HaxoxneHue sKkCTpeMyMa ¢ MCIOIb30BAHUEM MPOU3BOTHOM.

33. Teopema ®depma. Teopembr Pomusi, Jlarpamka, Kommm. ITpousBoaubie n auddepeHranbl BHICIIAX MTOPSIAKOB.

34. [IpaBuno Jlonurans.

35. ®opmyna Teinopa.

36. YcnoBust MoHOTOHHOCTH (yHKIMY. MccnenoBanue BBITYKIOCTH (QyHKUnH. Touku nepernba. ACUMNTOTHI (yHKIHMIL.

O6mas cxeMa nccie0BaHns (GyHKIMN B IOCTPOCHNUS ee rpaduka.
BOITPOCBI K DK3AMEHY Bo 2 cemectpe

Paznen 6. HeonpenenenHuslil v onpeaeneHHbIA HHTETpaJl.

37. ITonsatue nepBoobpasHoii. HeonpeneneHHbIH HHTETPaa U €ro CBOWCTBA.

38. Meronas! nHTErpHpoBaHus. MHTErprpoBaHie paloOHANBHBIX, HPPAHOHAIBHBIX, TPHTOHOMETPUIECKUX (QyHKIHH.
39. OmnpeneneHHbIN nHTErpai, ero ceoiictea. Popmyna Herorona-Jlelbruma.

40. HaxoxneHnve anuHbl yry MIOCKOH KPUBOW € MOMOILBIO ONPEJEIIEHHOr0 UHTErpana.

41. HaxoxneHune muronaay miocKkod (GUIrypsl ¢ TIOMOIIBIO ONPECIICHHOTO HHTErpaa.

42. Haxoxnenne oobema Tella ¢ IOMOIIBIO OMPEAETICHHOT0 UHTErpaa.

43. HecoOcTBeHHBIE HHTErpallbl ¢ OECKOHEYHBIMHU MPEJeIaMi U OT HEOTPAaHUYECHHBIX (DYHKIHH, HX OCHOBHBIC CBOMCTBA.

Paznen 7. @yHKIIMU HECKOJIBKUX NTEPEMEHHBIX.

44. DYHKIMK HECKOJBKUX MepeMeHHbIX. O0nacTe onpeaeneHusi, rpaduKk GYHKIMA HECKOJIBKUX MEePEeMEHHBIX.

45. Ipenen dyHKIMU HECKONBbKHX NepeMeHHbIX. Ee HempepblBHOCT. YacTHbIE POM3BOJHBIE.

46. IMonwsrit muddepennnan GyHKIMN HECKOIBKUX NepeMeHHbIX. FIHBapraHTHOCTE (hopMBI TIostHOTO M depernmana.
KacarenpHas II0CKOCTb M HOPMAJIb K MOBEPXHOCTH. I eoMeTpudecKuii CMbICI HONHOTO TuddeperHnnana.

47. DKCTpeMyM (PYHKIIMM HECKOJILKHX TEPEMEHHBIX.

Pazpmen 8. luhpepernnansabie ypaBHEHHUS.

48. JuddepennnansHple ypaBHeHHs! IepBoro nopsiaka. 3amada Komm. Teopema CyniecTBOBaHUS M €AWHCTBEHHOCTH
pemenus 3agaun Kommn.

49. Juddepennnanbabie ypaBHEeHHS epBoro mopsiaka. OcHoBHBIE THIBL 3agada Komm.

50. JuddepennnansHble ypaBHeHHsT BHICIIMX MOpsiaKoB. 3anaya Komw.

51. Jluneiinsre nuddepeHnnanbHbIe YypaBHSHHSA: OJHOPOJHEIC M HEOTHOPOIHEIC.

52. Jluneiinsre quddepeHnnanbHbIe YpaBHEHHS ¢ MMOCTOSHHBIMU K03 ¢unnertamu. Teopema 06 o0meM pemeHnn

HEOAHOPOAHOro qu(depeHnnanTsHOro ypaBHEH s C IOCTOSHHBIMU K03 dunreHTaMu. YpaBHEHHUs C MPaBOil YaCThIO CMEHATbHOIO
BUJIA.

Pa3nen 9./IBoitHbIe, TpOitHBIE I KPUBOIMHEHHBIC HHTETPAITHL.
53. JIBoliHON M TpOIHOH MHTerpanbl, UX CBOMCTBA. BrIuMcieHNEe KpaTHBIX UHTErPAJIOB IOBTOPHBIM MHTEIPUPOBAHUEM.

54. Beruncinenre 06beMOB TeJ ¢ MMOMOIIBIO TPOHHOTO MHTETpaa.
55. KpuBonuHeitHblii HHTErpasl NEPBOro poja, CBOMCTBA, NPUMEPHI BEIUMCICHHUS.




56. KpuBosuHeHHbIM HHTErpan BTOPOro poja, CBOWCTBA, IPUMEPhI BEIYUCICHHUS.

Paznen 10. beckoHeuHble psizibl

57. [onsatue yncnosoro psna. Cymma paga. CXoauMocThb psja.

58. [Tpu3HaKHM CXOIMMOCTH 3HAKOIOJIOXHUTENbHBIX psiftoB. [IpusHak cpaBHenus. [Ipusnak [lanambGepa.

59. PanukanbHbI 1 MHTErpaabHbII NpU3HAKU KoM cXOAMMOCTU 3HAKOIOJIOKUTENIBHBIX PSOB.

60. 3nakonepeMeHHbIH psaa. [Ipu3Hak JleifOHMIA CXOAUMOCTH 3HAKOUEPEYIOIIErocs psAaa.

61. OyHKIMOHANbHBIE psAbl. CTenenHble psaasl. OnpeaeneHue paauyca U UHTepBana cXoauMocTh. Panel Dypbe.

Paznen 11.Teopus BeposTHOCTeH. BeposTHOCTH COOBITHI

62. OCHOBHBIC TIOHSTHS TEOPUHU BeposATHOCTer. Kiaccudukarus coObITHi. DIeMEHTHl KOMOMHATOPHUKH.
63. Kraccngeckoe onpenenenne BepostTHOCTH. CyMMa W TIPOM3BEICHUE COOBITHIA.

64. HesaBucumele u 3aBucuMble cooObrtust. IlomHas BeposTHOCTH, opmyna baifeca.

65. IToBTOpHBIC He3aBHCUMBIC HcnbITaHUA. Cxema BepHysu.

Paznien 12.Teopus BepositTHOcTel. CityuaiiHble BETMUUHBI

66. CitydaifHble BEJIMYMHBI, CIIOCOOBI 3a/laHUsl CIyYaidHBIX BEIMUYMH.

67. JuckpeTHble cinydaiiHble BeUUUHbl. OYHKIMS paclpesiesIeHus], €€ CBOUCTBA.

68. MaremaTHueckoe 0KMJaHUE U JUCIEpPCUs TUCKPETHOU CilydyaliHOW BETUYMHBI.

69. HenpepsiBHbIE ciydaiinble BenuuuHbl. DYHKIUS paclpeneneHus, I0THOCTh PacHpeeeHus.
70. MaremaTrdeckoe OXHUAaHUE W AUCTICPCHS HETIPEPHIBHON CIIyJaifHON BEIIMYHMHBL

71. 3aKOH HOPMAJIBHOTO PacIpeAcIcHUe, ero CBOMCTRA.

72. 3aKoH OONBIIUX YHCEL.

IMPAKTUYECKHE 3AJAHUA

1) Haiitn cymmy marpwir.

2) Haiitu npoussenenne MaTpuibpl Ha YUCIO.

3) Haiitu npousBeneHre MaTpyLibl HA MaTPULL.

4) Haiitu obpaTHyto MaTpuily I/l JaHHOH MaTpPUIBL.

5) BbruncnuTh 3HaUEHUS ONMPEEIUTENs 2-Ir0 MOpsIIKa.

6) BbruucnuTh 3HadeHus onpeaenuTens 3-ro nopsaka.

7 Pemuth cucteMy Tpex JMHEHHBIX YPaBHEHMH C TpeMs HEU3BECTHBIMU 110 mpasBuiy Kpamepa.
8) Pemuth cucteMy Tpex NMHEHHBIX ypaBHEHMH C TpeMs HEU3BECTHBIMU MeTon oM ['aycca.

9) Pemmmte cucteMy Tpex NHHEHHBIX YpaBHEHHH C TpeMs HEW3BECTHBIMH MATPHUYHBIM CIIOCOOOM.
10) Haiitu nnuHy 1 HampaBIeHUE BEKTOPA.

11) BbruuciuTh ckaisipHOE MPOU3BEACHUE JIBYX BEKTOPOB IO UX KOOPAMHATAM.

12) BoruncnuTh yrosn Mexay AByMsI BEKTOPaMHU.

13) Haiitu BeKTOpHOE IPOU3BENEHHUE ABYX BEKTOPOB IO UX KOOPJAMHATAM.

14) Haiitu cMemanHOe IPOU3BEICHUE TPEX BEKTOPOB.

15) 3ammcaTh oblee ypaBHEHHE NPSAMOIl Ha MIIOCKOCTH MO KOOPAUHATAM JIBYX €€ Pa3IMUYHBIX TOYEK.
16) BbruuciuTh yron Mexmay NpsSMbIMH Ha IUNIOCKOCTH.

17) BbruuciuTh paccTOSHUE OT TOYKHU JO IPSAMON HA INIOCKOCTH.

18) [IpuBecT ypaBHEHHE SJTUICA K KAHOHHYECKOMY BUAY, MOCTPOUTH KPHUBYIO.

19) [IpuBecty ypaBHEHHE IMIEpOOIIBI K KAHOHHYECKOMY BHUILY, TOCTPOUTH KPHUBYIO.

20) ITpuBectn ypaBHEHHE mapadoibl K KAHOHUYECKOMY BHIY, TIOCTPOUTH KPHBYIO.

21) IlocTpouTh KpHUBYIO B MOJSAPHBIX KOOPAMHATAX.

22) 3anucarh ypaBHEHHS TUIOCKOCTU IO TPEM €€ Pa3IMYHBIM TOYKaM.

23) 3amucaTh ypaBHEHHS IUIOCKOCTH ITO OMOPHOW TOYKE W HOPMAIBHOMY BEKTOPY.

24) ITocTpouTh MIIOCKOCTH MO €€ YPaBHEHHUIO.

25) 3anucath ypaBHEHMS MPSIMOH MO IBYM €€ Pa3IHYHBIM TOYKAM.

26) 3anucath ypaBHEHHS MPSMOH, 33JJaHHOKW OOINMM YpaBHEHHEM, B KAaHOHHUYECKOM U MapaMETPUYCCKOM BUJIC.
27) ITocTpouts NpsIMy0 B IPOCTPAHCTBE IO €€ YPABHEHMUIO.

28) BbruuciuTh yron Mexmy AByMs ILIOCKOCTSMU.

29) BbruncnuTh yron Mexay ABYMs NPSIMBIMHU B TIPOCTPAHCTBE.

30) BbruucnuTh yron Mexmy MpsMoi U MIOCKOCTBIO.

31) IocTpouTts chepy 1o ee ypaBHEHHIO.

32) [TocTpouTh AUIUIICOUA MO €r0 YpaBHEHHIO.

33) ITocTpouTh THIIEPOOTIOUI MO €r0 YPAaBHEHUIO.

34) ITocTpouTh HUIUHIP O €r0 YPABHEHHUIO.

35) ITocTpouTh KOHYC IO €r0 ypaBHEHHUIO.

37) Haiitu o6macth onpeneneHust GyHKIIUH.

38) BerumennTs npenen GyHKINHA B TOUKE.

39) Haiitin npon3BogHyt0 (QyHKIMM OJHOW IIEpEeMEHHOM.

40) CocTaBUTh ypaBHEHHE KacaTelbHOM K KPHBOH B JaHHOW TOUKE.




41) Haiitn muddepeniman GpyHKINN OTHON MEepEeMEHHOM

42) HccnenoBath QyHKIMIO Ha 3KCTPEMYM C MCHOJIB30BAHUEM MPOU3BOIHOM.

43) HccnenoBath (GyHKIIMIO HA MOHOTOHHOCTH C WUCIIOJIb30BAaHHEM IPOU3BOIHOM.

44) HVccnenoBate (yHKITHIO Ha BBITYKJIOCTh M BOTHYTOCTH C HCIOJIB30BAaHHEM IIPOH3BOIHOM.
45) [octpouts rpadgux GyHKIUHU , UCIIONB3YS CXeMYy MCCIENOBaHUA (HYHKIUH.

46) Haiitu HeomnpeaeaeHHbI HHTETPa OT 33JaHHOW (QYHKITHH.

47) BbruncnnTs 3HaUeHNE ONPENeIeHHOTO MHTETpaia OT 33AaHHOH (YHKIIHH.

48) BbruuciuTh JUIMHY Ayrd ILUIOCKO KPUBOM C NOMOLIBIO OIPEAEICHHOIO UHTErpaa.

49) Berancnuth miomans mIockod (GUrypsl ¢ IOMOIIBIO ONPEISICHHOTO HHTErpaa.

50) Bberauciimth 00beM Tella ¢ TIOMOIIBIO OTPEICIICHHOTO HHTETpaa.

51) IMocTpouTts 061acTh OmpeneneHus (YHKIUN HECKOIBKHX IMEPEMCHHBIX.

52) Ioctpouts rpadguk GyHKIMN HECKONBKHUX MEPEMEHHBIX.

53) Haiitn 4acTHbIC IPOM3BOJHBIE (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX.

54) Haiitin nomasrit quddepernman neporo nopsaka GpyHKIMA HECKOIBKUX NTEPEMEHHBIX.

55) Haiiti sxcTpeMyM (DyHKIIMH HECKOIBKHX MEPEeMEHHBIX.

56) Haiitu obiee pemieHre Wik oOnmi HHTErpan audGepeHIaIbHOr0 ypaBHEHHS.

57) Pemmts 3amauy Komm s muddepeHnnansHOro ypaBHEHHS.

58) BbruucinuTh 3HaueHUE JBOMHOIO UHTErpasla MOBTOPHBIM MHTEIPUPOBAHUEM.

59) BoruncnuTh 3Hau€HHE TPOMHOIO MHTErpajia MOBTOPHBIM MHTEIPUPOBAHUEM.

60) BbI4ucinTh 00bEM TEN ¢ IOMOIIBIO TPOHHOTO MHTErpaja.

61) BbruucnuTh 3HaueHHE KPUBOJIMHENHOIO MHTErpaia II

62) Haiitu cymmy psiga.

63) Uccnenosath psig HA CXOAMMOCTb.

64) Onpenenuts paguyc U MHTEPBAI CXOAUMOCTH CTEIIEHHOIO psfa.

65) Haiiti BepOATHOCTE MOSIBICHUSI COOBITHS, UCTIONB3YS KIACCHUECKOE ONPEAETIeHIE BEPOSTHOCTH.
66) Haiitu BepoATHOCTH CyMMBI U TPOU3BEACHUS COOBITHIA.

67) Haiit noHyI0 BEPOSATHOCTD COOBITHSI.

68) HaiitTi BepOATHOCTE MOSIBICHUS COOBITHS, UCTIONB3YS cxeMy bepHymmm.

69) CocTaBUTh 3aKOH paclpeeleHUs] AUCKPETHOW CIydaiiHON BETHYHHBL

70) CocTaBUTh 3aKOH paclpe/ielIeHUs] HEIPEPbIBHON CIy4yalHON BEITMYMHBL.

71) BrruncnuTh MaTeMaTH4eckoe OKUAAHUE W JIUCIIEPCHIO TUCKPETHON CIy4ailHOW BEJIMYHHBI.
72) BbruncinuTh MaTeEMaTHUECKOE OXKUJAHUE U JUCIIEPCUI0 HEIIPEPBIBHON CIIy4allHOW BEJIMYMHBI
73) HenpepriBHble cityyaiiHble BeanunHbl. OYHKIUSA paclpeesieHus, INIOTHOCTh paclpeiesIeHusl.

[IpumepHbIe 3a1aHus [UTT IPOBEICHHS TEKYIIET0 KOHTPOJISA U IIPOMEKYTOYHOH aTTeCTallny HaXOJATCS Ha y4eOHOM HopTale
CI'YBT B xypce MATEMATHKA.

6.4. Meronnmueckue MaTepuaJibl, onpeaejJasaonue npoueaypbl OHeHNBaHHUS

K sx3ameny pomyckarorcst oOydaromuecs, CAaBIIne Bce paboThl, IPeTyCMOTPEHHbIE TEKYIIIUM KOHTPOJIEM.

OK3aMeH N0 JUCHUIIUHE B | 1 2 ceMecTpax COAEPIKUT TEOPETUUECKYIO YacTh, HAIIPABICHHYIO HA OLIEHKY 3HAHUH U MPAKTUYECKYIO
4acTh, HAIIPABICHHYIO HA OIICHKY YMEHHI W HaBBIKOB, XapaKTePH3YIOMNX (OPMUPOBAHHE YKa3aHHBIX KOMITCTCHITHH.
Teoperndeckast 9acTh 3K3aMeHa M0 JUCIUILIMHE IIPEACTaBIsIeT cO00I KOMIIIEKC BOIPOCOB HA YCBOGHHE IPOEHHOTO MaTepraga —
HOHSTHUS, ONIPeAeNeH s, CBONCTBA, TEOPEMBI.

B pamMkax TeopeTHueCKO YacTH 00ydaromuiics JUIsl KaKI0ro Bopoca (hopMyIHpyeT IPAaBHIbHBIE, C €10 TOUKH 3PCHUS, OTBETHI.
3aJaHue CUUTAETCS BBIIIOJIHEHHBIM B TOM CIIy4ae, €CIIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTHBHOM cilyuyae 3ajjaHue
CUYUTACTCS HE BBIIIOJIHECHHBIM.

ITpakTUdeckas yacTh SK3aMeHa MO AUCLUILTHHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJICHHbIE HA BBISIBICHUE BO3MOXKHOCTH ITPAKTHYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pa3iena.

DK3aMeH BBICTABIISICTCS C YIETOM PE3yIbTaTOB BHIIOIHCHUS TEOPETHUECKOH U MIPAKTHIECKOH 9acTeil B COOTBETCTBUH C
HNpUBEJCHHBIMU HIXKE TPEOOBAHUIMH.

HroroBas OleHKa «OTIMYHO» CTABUTCS, €CIH CTYJECHT PACKPBUI COAEPKaHNE TEOPETHUECCKOM U MPAaKTHUECKON yacTel Ouiera Ha
85%-100%;

HTorosas orieHKa «XOpOIIO» CTABUTCA, €CIIU CTYAEHT PACKPBLI COAEPKAHUE TEOPETUUECKOM U MPAKTUUECKOH yacTel Omrera Ha
70%-84%;

HTorosas oreHKa «yIOBIETBOPUTEILHO» CTABUTCS, €CJIU CTYIAEHT PACKPbUI COAEP)KaHHE TEOPETUUECKON U MPAKTUYECKOHN yacTel
ounera Ha 50%-69%;

HTorosas orieHKa «HEyIOBICTBOPUTENILHO» CTABUTCS, €CIH CTYAEHT PACKPBLI COAEPIKaHUe TEOPETUIECKOH 1 MpaKTUIeCKOH uacTeil
oumitera MeHee, yeM Ha 49%.

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

7.1 PexomeHnayemasi JuTepaTypa

7.1.1. OcHoBHas IuTEPaTYpa

ABTOpBI, COCTABUTEITH 3arnasue W3pnatenscTBo, rox
JI1.1 |Harancon U. I1. Kpatkuit kypc BbICIIEH MaTeMaTuKu Mocksa: Jlans, 2009
JI1.2 | TyranOaeB A. A., Teopust BeposSITHOCTEH U MaTeMaTn4yecKas CTaTUCTHUKA Mocksa: Jlans, 2011
Kpymun B. T




7.1.2. Jlono/IHUTe/ILHAS TUTEpATypa

ABTODBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI2.1 |IInckynoB Hukomnait Juddepernnanbaoe 1 HHTETPATBHOE HCYHUCICHHUS: yae0. mocodne Mocksa: Unterpai-
CemeHOBHY JUIS CTYZIEHTOB BY30B IIpecc, 2001
JI2.2 | Munopckwuii Bacunuii | COOpHHK 3aa4 10 BhICIIEH MareMaTuke: yued. mocooue Mocksa: U3n-Bo ®us.-
[TaBnoBuu Mart. Jurt., 2006
JI2.3 |TI'aBpuioBa AneBTuHa | AHanuTHYeCKas FEOMETPUS: METOA. YKa3. U 3aJjaHus 110 BbICILIEH Hosocubupck: HI'ABT,
MuxaiinoBHa, MaTeMaTHKe [UId CTygeHToB | kypca od. popmsl 00ydeHHs Bcex 2009
Illep6axoBa ["annHa criert. |
BnagumuposHa
J12.4 | JIuneBuu Onbra MaremaTuka: yaeOHoe mocodne Hogocubupck: CI'YBT,
HUropesHa, [llepbakoBa 2017
Tl'anuna
BrnapumupoBna
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, rox
JI3.1 | droxosa C. U., MeTtonuveckue yKka3aHus ¥ 3a/IaHUs 10 BBICIIIEH MaTeMaTHUKE K Hosocubupck: HI'ABT,
Enunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKIUU MHOTUX NEPEMEHHBIX" 1997
[Ta6anuua B. W.
JI3.2 |EmmnoBa E. C., Meronuyeckue yKazaHus U 3a7aHusl 110 BBICIIEH MaTeMaTHKeE K Hosocubupck: HI'ABT,
[Tabanuua B. 1. TUnoBoMy pacuéry "IuddepeHunansHoe HCUUCTCHHE HYHKITH 1997
OJ/IHOM mepeMeHHON"
JI3.3 | Muponenxko Enena Bricmias maremaTuka: METO/I. YKa3. MU KOHTPOJIbHBIC 3aJaHUs IS Mocksa: Bricmias mikoia,
CepreesHa CTY[CHTOB-3a0YHUKOB WHXKCHEPHBIX CIICIIMANbHOCTEH BBICHI. yuel. 2000
3aBeJICHUN
JI3.4 | JIuneBnuu Onbra MeTtoandeckue ykazaHus U 3aIaHus K KOHTPOJIbHOH padote Nel mo Hosocubupck: HU'ABT,
Hropesna, @oMuuéBa | BbICIIEH MaTEMaTUKE JUIsl CTYAEHTOB-3a04HUKOB UHXEHEPHBIX 2005
Enena BanepreBna creluanbHOCTEN
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHBI (MO JISI)
Haznauenwue Ob6opynoBanue
YuebHas ayJAUTOpHs Juis | AyauropHas 1ocka; KoMiuiekT yae6HOM Mebenn
MIPOBEACHUS 3aHATHI

JICKIITMOHHOI'O THUIIa

VYueOHas AyITUTOPHS JUTS
NPOBEJCHHUS TEKYIIEr0 KOHTPOJIS
U IPOMEXYTOUYHOH aTTecTaluu

AynutopHas nocka; Kommiekr yaeOHo# Mebenn

VYuebHas ayIUTOPHS Ui | AyauropHast nocka; Kommiekt yueOHoi Medenu

MPOBEICHUS MPaKTUICCKUX

3aHATHH

ITomemenue s | Kommnekr  yaebnoit mebenu; IIK — 10 mr., nogkmodeHHBIX K cetH "UHTepHer" u
CaMOCTOSTEIILHOM paboThI | 00ECIIEYHBAIOIIMX ~ JOCTYIl B DJICKTPOHHYHO  HH(pOPMAIIMOHHO-00Pa30BaTENFHYI0  CpEIy
00yJaroIIXCst YHuBepcurera.

YueOHas AyIUTOPHS Ui | AyauropHast nocka; Kommuiekt yueOHoi Medenn

HpOBEACHUS TPYIIOBBIX u

HHAWBUIYaJIbHBIX KOHch'ILTaLII/Iﬁ




