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Kammdukanms HHIKEHEP-21eKTPOMEXaHUK

®dopma o0ydeHust o4Has

OO01mast Tpy10eMKOCTh 11 3ET

YacoB o yueOHOMY IJIaHy 396 Bupas! KOHTpoOJIA Ha Kypcax:
B TOM YHCJIE: sK3amed 1,2
AyJIUTOPHBIE 3aAHATHS 164 KOHTpOJIbHAs pabota 1,2
caMocCTosTebHas paboTa 146
4aCOB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henens 151/6 17 2/6
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 42 (42 |48 |48 [90 |90
IIpakTuyeckue 42 142 |32 |32 |74 |74
Wnas KoHTaKTHas 8 8 6 6 14 |14
pabota
Uroro ayn. 84 |84 |80 |80 |164 164
KonrakrtHast pabora |92 (92 (86 (86 |178 | 178
Cam. pabota 88 |88 |58 |58 |146 [ 146
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 216 1216 | 180 | 180 [ 396 | 396




Paboyast mporpamMma qUCIHHUILTAHBI
pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa30BaHUsI - CIIELUAIUTET MO crenuaibHocT 26.05.07
DKCILTyaTalyst CyJ0BOr0 3JEKTPOOOOPYAOBaHHS U CPEICTB aBTOMATHKH (Tiprka3 MunoOpHuayku Poccun ot 15.03.2018 . Ne 193)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmsi:

26.05.07 CnenuanbHOCTD "DKCIITyaTalyst CYI0BOI0 3JEKTPOOOOPYAOBAHHS U CPEICTB aBTOMATHKH"
Crennanusanus "DKCIDTyaTalisl CyTOBOTO 3IEKTPOOOOPYIOBaHHS M CPEICTB ABTOMATHKH"
roJ1 Hayaja noarotosku 2023

Pa6ouyro mporpammy cocTaBuJi(u):
K.n.H., doyenm, Creopyosa O.B.
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadenpoii Jlunesuu Onbra Uropesna



1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Obecnieuenne 6a30BOr0 YPOBHS 3HAHMH W HaBBIKOB, HEOOXOJUMBIX AJIs1 (YOPMHUPOBAHUS CTIOCOOHOCTH BOCTIPHHUMATH
MaTeMaTH4ecKue 3HaHHs, yMEHHs CAMOCTOSTEJILHO IPHOOpETaTh, pa3BUBaTh M IIPUMEHSTh UX JUISl PELICHUS
HECTaH/IapTHBIX 3a]1a4, B TOM YHCIIe B HOBOW MJIM HE3HAKOMOI1 CpeJie ¥ B MEXKAUCIIUIUIMHAPHOM KOHTEKCTE.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOXYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | TeopeTnueckasi MExaHuKa

2.2.2 | IlpuknagHas MeXaHHUKa

2.2.3 | Teopust aBTOMaTHYECKOTO YIIPABJICHUS

2.2.4 | OnemeHTH U (YHKIMOHAIBHBIE YCTPOUCTBA CYJOBOH aBTOMATHKHI

3. KOMIETEHIIMA OBYYAIOIMEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOZY.JIs)

OIIK-2: Crioco0eH NIpUMEHATH eCTeCTBEHHOHAYYHBIE H 00IeHHKeHePHbIe 3HAHMS, aHAJIUTHYeCKHEe METOIbI B
npogeccHOHAIBLHOMN AeATeTbHOCTH

OIIK-2.1: TTpumensieT GpyHIaMEHTATbHBIE MATEMATHIECKUE, ECTECTBEHHOHAYYHBIE U OOIICHH)KEHEPHBIE 3HAHUS B
npodecCUuOHANBHON AeSITEeNbHOCTH

B pesyiabTate 0cBOCHMSI AMCHUIIIMHBI 00Y4AIOLIUICS 10JKEH

3.1 (3HaTh:

3.1.1 (I)yH,I[aMeHTaHLHLIC pa3acibl MAaTEMAaTUKU B 06T>CMC, H606XOZ[I/IMOM JJIA BJIaACHUA MAaTEMAaTHUYCCKUMU METOJaMU JIJIA
pelICHUs 3a1a4, CBA3aHHBIX C HpO(i)eCCPIOHaJ'[BHOfI JACATCIBHOCTBIO

3.2 | YMeTh:

3.2.1 OPUMCHATH OCHOBHBIC ITOJIOXKCHUA (l)yHI[aMCHTaJ'ILHLIX pa3aciIoB MAaTCMAaTUKU U MaTEMAaTHICCKUE METOIbI IIPH
TCOPCTHUCCKUX U DKCIICPUMCHTAJIbHBIX UCCIICAOBAHUAX B CcBOCH HpO(beCCHOHaJIBHOfI JACATCIBHOCTH

3.3 | Bnagersn:

3.3.1 | OCHOBHBIMH HaBBIKAMH HCIIOJIb30BAHMS MATEMATHYECKOTO allnapara Jyisi TEOPETHIECKUX UCCIIeIOBaHuil B cdepe
poeCCHOHATBHON JeSITETbHOCTH

4. CTPYKTYPA JUCHUILIAHGI (MOAYJIST)

Bun HaumeHnoBanue pa3iesioB U TeM /BUA 3aHATHSA/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kypc AroT
Pazgen | Paszpeu 1. JIuneiinas anrebpa
Jlex Jluneiinas anre6pa /JIex/ 1 6 JI1.1J12.4J13. 0
4
Ip Jluneiinas anreopa /IIp/ 1 6 2.2 0
Cp Jluneiinas anreopa /Cp/ 1 12 JI3.4 0
UKP Jluneitnas anrebpa /MKP/ 1 0 0
Paznen | Pa3zjgeu 2. BekTopHas anredpa
Jlex BekropHnas anre6pa /Jlex/ 1 J1.1J12.4 0
IIp BekropHas anre6pa /IIp/ 1 2.2 0
Cp Bekropnas anre6pa /Cp/ 1 12 J13.4 0
HKP BekropHnas anre6pa /MKP/ 1 2 0
Paznen | Paszpes 3. KoMmiekcHble yncia
Jlex Kowmmurexcusie uncia /JIex/ 1 6 0
Ip Kowmmurexcusre uncna /I1p/ 1 6 0
Cp Komrmnekcubie uncia /Cp/ 1 10 0
UKP Kommnekcubie uncia /MKP/ 1 0 0
Paznen | Pa3znen 4. AnanuTu4yeckasi reomeTpust
Jlex AnanuTtryaeckas reometpus /JIex/ 1 8 JI1.1J12.4 0




IIp Amnanutnueckas reomerpust /Ilp/ 1 8 2.2 0
Cp Amnanutrueckas reometpust /Cp/ 1 14 JI2.3713.4 0
HKP Amnanmutnaeckas reomerpust /MKP/ 1 2 JI3.3 0
Paznen | Pa3nea 5. Ilepemennas. Ilpenen.
DyHKuus
Jlex ITepemennast. [Ipenen. 1 6 JIL.1J12.1 0
Oyuxknws /JIex/ 2.4
Ip Ilepemennas. Ilpenen. 1 6 J2.2 0
Oynkrus /Tp/
Cp Ilepemennas. [Ipenen. 1 20 J13.4 0
Oynkuys /Cp/
UKP ITepemennast. [Ipenen. 1 2 0
Oynkrms /UKP/
Paznen | Pasgen 6. Auddepennuanbuoe ucuucienue GyHKIUM OTHOMI
nepeMeHHOIi
Jlex JuddepenunansHoe ucuucaeHne GyHKIU 0JHON nmepeMeHHoH /JIek/ 1 8 JI.1J12.1 0
2.4
Ip JuddepernnanbHoe UCUUCTCHHE GYHKIMHA OHON mepeMeHHow /TIp/ 1 8 J2.2 0
Cp JuddepennnanbHoe ucuucieHne GyHKIHH 01HON niepemenHoi /Cp/ 1 20 JI3.2 0
HKP JuddepennnanpHoe ucuucaeHne GyHKIHH oqHON nepemennoi /MKP/ 1 2 0
Paznen Paznen 7. ®yHKIUM HeCKOJBKHX
nepeMeHHBIX
Jlex OYHKIIMU HECKOJIBKUX 2 6 JI1.1J12.1 0
nepeMeHHbIX /JIex/ 2.4
IIp OyHKIMY HECKOJIBKUX 2 6 J12.2J13.1 0
nepeMeHHbIX /T1p/
Cp OYHKINN HECKOJIBKHUX 2 6 0
nepemMeHHbIX /Cp/
HKP OyHKIIMY HECKOJIBKUX 2 0 0
nepeMeHHbIX /TKP/
Paznen Pa3nen 8. Heonpenesenuslii u
omnpeeTeHHbIN HHTErpaJI
Jlex Heomnpenenennsiii u 2 14 JI1.1J12.1 0
oIpeAeeHHbIH naTerpan /Jlex/ J12.4
IIp Heomnpenenennslii u 2 12 J12.2 0
ompezaeneHHslid uaTerpan /Ip/
Cp Heonpenenennsiii n 2 14 0
omnpeneneHHbIi uaterpan /Cp/
HKP Heomnpenenennsiii u 2 2 0
omnpexneneHusii uaTerpan /MKP/
Paszmen | Pa3zgen 9. Iuddepennuanbubie
YpaBHEHHS
Jlek JuddepernnanbHbIe 2 10 JI1.1J12.1 0
ypaBHeHuUs /JIex/ J12.4
IIp JuddepennuansHbre 2 6 J12.2 0
ypasuenus /Ip/
Cp Jduddepenunansusie 2 20 0
ypaBuenus /Cp/
HKP JuddepernmansHbie 2 2 0
ypaaenust /KP/
Pazgen | Paspes 10. beckoHeuHble psiabl
Jlex Beckoneunsie psiabl /Jlex/ 2 10 J2.4 0
IIp Beckoneunsie psast /IIp/ 2 6 0
Cp Beckoneunsie psapt /Cp/ 2 12 0
HKP Beckoneunsie psast /MKP/ 2 2 0
Pazpen | Paspen 11. DiemeHTHI TeopuH GyKHKIMH KOMILIEKCHOTO
nepeMeHHOro
Jlex DneMeHTHl TeOpuH (PYKHKIIMK KOMIUIEKCHOTO MepeMeHHOro /JIek/ 2 8 JI1.2712.1 0
n.4
IIp DeMeHThl TeOpUH (PYKHKIIMK KOMIUIEKCHOTOo nepemernoro /IIp/ 2 2 0




Cp OneMeHTHI Teopuu (PyKHKIIMH KOMIUICKCHOTO TepeMenHoro /Cp/ 2 6 0

HKP OnemeHTHI Teopuu (PyKHKITHMH KOMIUIEKCHOTO tepemenHoro /MKP/ 2 0 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

COAEPXAHME JIEKIIMOHHBIX 3AHATHUU
1 cemectp

Paznen 1. JIuneitnas anrebpa
Marpurpl, feficTBUS ¢ HUMH, onpenenuteny. CHCTEMBI IBYX U TPEeX JHHEIHBIX ypaBHEHUH. MaTpHyHas 3aIUCh CHCTEMBI
TuHeHHBIX ypaBHeHMi. [IpaBuno Kpamepa. Cucrema n TMHEHHBIX ypaBHEHHH ¢ n Hen3BecTHBIMHU. Meton ["aycca.

Paznen 2. BektopHas anrebpa

Bexkropsl. JIuneitnbie onepanuu Haj BekTopamu. IIpoekiys BekTopa Ha ock. CHCTEMBI KOOPIUHAT Ha MPAMOH, INIOCKOCTH U B
npoctpaHcTBe. Hanpapnsronye KoCHHYCHI M AMHA BekTopa. CKalsgpHOE IPOU3BEIeHNE BEKTOPOB U €ro cBoicTBa. JIIHa BEKTOpa
W YTOJI MEeXIy IBYMSI BEKTOPaMH B KOOPAWHATHOH (opme. Y CIIoBHE OPTOTOHAIBHOCTH JIBYX BEKTOPOB. BekTopHOE Mpom3BeneHme
JIBYX BEKTOPOB, €TO CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH ABYX BEKTOPOB. CMEIIaHHOE TIPOU3BEICHUE TPEX BEKTOPOB.

Pasnen 3. KoMmuiekcHble 4ncia.

IoHsATHE KOMITIIEKCHOTO YHCIa, anredpamdeckas popMa KOMIUIEKCHOTO YHCIIA, AEHCTBUTENbHAS 1 MHIMAs YacTH KOMIUIEKCHOTO
9HCIIa, MOIYIb KOMIUIEKCHOTO YHCIIA, PABCHCTBO KOMIIJIEKCHBIX YHCEN, apu(pMeTHIecKue eHCTBUS HaJl KOMIUIEKCHBIMHU YHCIIAMH,
KOMIUIEKCHO-COIIPSKEHHBIE YHCIIAa U UX CBOMCTBA. MOMAyNb 1 apryMeHT KOMIIIEKCHOTO YHCTIa, [NIaBHOE 3HAUCHUE apryMeHTa,
KOMIUTEKCHOE YHCIIO KaK BEKTOP, MHOJKECTBA TOYEK Ha KOMIUTIEKCHOM TutockocTH. TpuronoMerpudeckas popma KOMIUIEKCHOTO
4yclla, TEOPEMa O MOAYJIE U apIyMEHTE IIPOU3BEICHUS U YaCTHOI'O IByX KOMILIEKCHBIX YHCEN U O MOJYJE U apIyMEHTe N-0i
CTeneHu KoMIulekcHoro uncna. @opmyna Myaspa. 3BieueHue KOpHs n-0i CTENEHH U3 KOMILIEKCHOro yrcia. @opmyna Ditnepa.
INoka3arenbHas popMa KOMIUIEKCHOTO YHCTIA.

Paznen 4. Ananutrueckasi TeOMETpHs

VYpaBHeHHS JIMHHH HA IDIOCKOCTH. PasmuuHbie (OpMBI ypaBHEHHS IPSAMOI Ha IUIOCKOCTH. YTOJI MEXIy NPsIMBIMU. PaccTostHuE OT
TOYKH 10 MpsiMoii. KprBEIe BTOPOTO MOpPSIKA: OKPYKHOCTB, JJUTHIIC, TUIIepOoIa, mapadoia, HX reOMeTPHISCKHE CBOWCTBA
ypaBHeHus. [lonspHbIe KOOPAUHATHI HA IIOCKOCTH. Criupans ApxuMena. Y paBHEHHS IIOCKOCTH U MPSAMOI B IPOCTPAHCTBE. YTOI
MEX/1y IJIOCKOCTSAMU. YTOJ MEXIY NPAMBIMHU. YTOJI MEXKIY NPSAMOM U IIIOCKOCTbIO. Y paBHEHHE ITOBEPXHOCTU B IPOCTPAHCTBE.
[Mwmuaapuyueckue moBepxHocTH. Chepa. Konycwl. Dmmmncona. 'nnepoononnsl. [Tapadomonpl. ['eoMeTpraeckie CBOWCTBA ITUX
MMOBEPXHOCTEH, McciaeIoBaHue X (HOPMBI METOJIOM CEUCHUH.

Paznen 5. [lepemennast. [Ipenen. @yHkuus

@Oynkrma. OcHOBHBIE 3JIeMeHTapHbIe (DYHKINH, MX CBOWCTBA M TpaduKu. YHCIOBBIE OCIIEI0BATEIFHOCTH, X POJIb B
BBIYHCIINTENBHBIX Iporeccax. [Ipeaen uncnoBoil mocnenoBarensHOCTH. CyIIeCTBOBAHUE Ipe/iesia MOHOTOHHOI OrpaHHYEeHHOI
MOCJIeI0BATENBHOCTH. MHOXKECTBO BEIIECTBEHHBIX YUCEI.
CnoxHsle 1 oOpaTHble GyHKIMH, UX rpaduku. Knace anemenrapusix ¢ynkiuit. [Ipegen ¢pynkunu B Touxe. [Ipenen ¢y B
6ecxoneunocTH. [Ipenenst MoHOTOHHBIX (yHKIMH. HenpepsBHOCTS (QyHKIMI B TOUKe. HempepsIBHOCTE OCHOBHBIX JIEMEHTAPHBIX
¢ynxnunii. beckoHeYHO Maible B TOUKE (DYHKIINH, X CBOiicTBa. CpaBHEHHE OECKOHEUHO MaJIbIX.
3ameuaTenbHble npeaessl. CBoMcTBA (yHKUNIT, HENMPEPHIBHBIX HA OTPE3KE: OrPaHUYEHHOCTD, CYIIIECTBOBAaHUE HAUOOIBIIETO 1
HaVMEHBIIIET0 3HAUYCHHH, CYIIIECTBOBAaHNE ITPOMEKYTOYHBIX 3HaUeHNH. MeTo Oncexnny.

Pazzen 6. Tuddepenunanbroe ucurncieHne GyHKIUHA OIHON IIePEeMEHHON

ITpousBonHas GpyHKINM OXHOM MEPEMEHHOMH, ee CMBICII B Pa3IMYHbIX 3a1a4dax. [lonsaTrne ¢pyHkmn, auddepeHnupyeMoil B TOUKe,
TEOMETPUUECKUH CMBICIL.
YpaBHEHHE KacaTeIbHOH K KpUBOil B JaHHOM Touke. Auddepeniuan pynaxnuu. Obmmee mpeacTapIeHNe 0 METOJaX THHEAPH3ALUH.
[TpaBuia Hax oK AeHUS NPOU3BOIHON U Auddepenmana. [IponsBoaHas cloXHOM 1 00paTHOH QyHKINY. IHBapHaHTHOCTH (GOPMEI
muddepennnana. Touka sxcTpemyma dpyakuun. Teopema @epma. Teopemsr Pors, Jlarpamka, Komm, nx npiaMeHeHHE.
IIpoussoxusle u quddeperHnnans: Beicmmx nopsakos. [Ipasuno Jlomurans.
VYcnoBust MoHOTOHHOCTH (pyHKIMHU. VccnenoBanue BeimykinocTd GyHkuuu. Touku nepernda. AcuMnTotsl pyHkiuil. O0mmas cxema
HccIe1oBaHus (DYHKIMH U ITOCTPOEHHUS ee rpaduka.

2 cemecTp

Paznen 7. @yHKIMU HECKOJIBKUX NMEPEMEHHBIX

Ob6nacTs onpeneneHus (YHKINU HECKOJIBKUX MepeMeHHbIX. [Ipenen ¢pynaknuu. HenpepsiBHOCTS. YacTHBIE IPON3BOIHEIE.
Ionuslit nuddepennman, ero cBsi3b ¢ YaCTHBIMH IIPOU3BOAHBIMH. VIHBapHaHTHOCTH (POPMBI MOJTHOTO A depeHnnaia.
KacarenbHast IIIOCKOCTh M HOPMaJIb K TIOBEPXHOCTH. | eoMeTpHiecKuii CMBICI MOIHOTO quddepeHnunana.

Pa3nen 8. HeonpeneneHHsli 1 onpeAeIeHHbBIH HHTETpal

ITepBooOpa3snas. HeonpeneneHHslit HHTErpall 1 €ro cBoicTBa. MeTobs! HHTErpupoBanys. Vcronabp30BaHne TaOIUI HHTETPAJIOB.
3agauu, NPUBOAALINE K IOHATHIO ONPEEIeHHOr0 HHTerpana. OnpeaencHHbli narerpa, ero ceoictsa. ®opmyna HeroToHa-
Jleitoruna. HecoOCTBEHHBIE HHTETPANIBI C OECKOHEUHBIMHE MpPEIe/IaMH M OT HEOTPAaHWIEHHBIX (PYHKITHH, NX OCHOBHBIE CBOICTBA.

Paznen 9. IuddepeHnunanpapie ypaBHEHUS




dusndeckue 3a1a4u, IpPUBOAAIINE K U (epeHIINATBHBIM YPaBHEHUSAM.
Juddepennmansibie ypaBHeHHs 1epBoro nopsiaka. 3anada Kommm. Teopema cyniecTBOBaHUS M €IMHCTBEHHOCTH PEIICHUS 33/1a4H
Komm. OcHOBHEBIE KJTaCCHl ypaBHEHHH, HHTETPHPYEMBIX B KBaJpaTypax.
Juddepernuanbabie ypaBHEHHS BBICIIHX TOpaKkoB. 3agada Komm. JIuneiinsie quddepeHnnanbable ypaBHEHUS: OTHOPOIHBIC H
HeoHopoHbIe. JInHelHble MU depeHnnaIbHble ypaBHEHNs C HOCTOSHHBIMU KO3 (QHUIMEHTaMH. Y PaBHEHHUS C IPABOH 4aCThIO
CIIENAIbHOTO BHJIA.

Paznen 10. beckoHeuHbIe psiIbI

UucrnoBsle psbl: OCIEA0BATEIbHOCT YACTHUHBIX CYMM, CyMMa YHCJIOBOTO PsJia, HEOOX0IUMOE YCIOBUE CXOAUMOCTH,
TapMOHUYECKUH W TEOMETPHUCSCKHIA PSJIBI, MPU3HAKH CXOKUMOCTH HEOTPUIATEIBHBIX PSAIOB (MMPU3HAK CPABHEHHS, HHTET PATLHBIN
npusHak Komm). 3Hakouepenyromuecs paabl, paasl JIeiiOHNIa, OeHKa CyMMBI JICHOHHUIIEBCKOTO psAna. AGCOIIOTHO M YCIIOBHO
cxoasauecs psansl. [Ipusnaku abcomotHoH conumocti Komu u HanamGepa. OyHKIIMOHATBHBIE U CTETIEHHbIE psiabl. Paguyc u
WHTEpBaJl CXOJMMOCTH CTETIeHHOTOo psia. Pin Teitmopa-MaknopeHna. Pasnoxxenue snemenTapHsix GyHkuuii B psin Teinopa.

Pa3pmen 11. DnemeHTsI Teopun GyHKIUI KOMIUIEKCHOH epeMeHHOM

[NonsTre QyHKIMN KOMITIEKCHOTO ITepEeMEHHOT0 (OTHO3HAYHON M MHOTO3HAYHO#), €¢ IeHCTBUTEIbHAS 1 MHAMAs 9acTH.
OTo0OpaxeHNsT MHOJKECTBA TOYEK KOMIUIEKCHOH INTIOCKOCTH MOCPEACTBOM (DYHKIMH KOMILUIEKCHOTO IepeMeHHoro. [IoHsaTHe npenena
(YHKIIMM KOMIUIEKCHOTO TIepeMeHHoro. [TokaszaTenbHas GpyHKIUS KOMIZIEKCHOTO IEPEMEHHOT0, ee cBoiicTBa. TpuronoMmerpuueckue
U runepOosInueckie GyHKINY KOMILIEKCHOTO repeMenHoro. dopmyinsl Ditnepa.

[TonsTHE TPOM3BOAHON (GYHKITMH KOMIUIEKCHOTO TIEPEMEHHOTO0 U ee auddepenupoanns. [IoHsITHEe aHATHTHYECKOH QYHKINH.
Ycnosust Komm-Pumana (HeoOXxouMble B JOCTaTOUHBIE yCIIOBUS TupdepeHnnpyeMocTi pyHKIIMH KOMIUIEKCHOTO IIEPEMEHHOT0).
NuTerpupoBanue (QPyHKIMH KOMIUIEKCHOTO EPEMEHHOTO BJOJIb INIaJKOI KPUBO.

HuTterpupoBanue GyHKINH KOMIUIEKCHOTO IEPEMEHHOTO 110 3aMKHYTOMY KOHTYpY. OnHocBs3Has o6macts. Teopema Kormm.
Waterpansras Gopmyna Komm.

COJIEPKAHUE IMTPAKTUYECKHUX 3AHATHUI
1 cemectp
Pasaen 1. Jluneiinas anreopa
IMpakTrdeckoe 3ansarue 1. Marpuirs! u gefictust Hax HuMH. (Perrenne 3amaq)
IIpakriueckoe 3ausTue 2. Onpenenutens MaTpuisl. (Permmenne 3amaq)
IIpakTuyeckoe 3anarue 3. Pemenne CJIAY no ¢popmynam Kpamepa. Peruenue CJIAY meronom [Maycca. (Pernenue 3amau)

Paznen 2. BektopHas anredpa

IIpaktiueckoe 3ausTHe 4. Bextops! u onepannu Hajx HuMH.Paguyc-Bektop Touku.(Pemenue 3anaq)
ITpakTudeckoe 3anarue 5. CkanspHoe mpousBeaeHHe BekTopoB.(Pemenne 3anay)

[Tpaktndeckoe 3ansTue 6. BekropHoe nmponsBenenne BekTopoB. (Perenue 3amaq)

IIpakTtiueckoe 3ansTHe 7. CMelIaHHOE Ipon3BeieHHE BeKTOpoB. (Pemenne 3amaw)

Paznen 3. KommnekcHble yncia.

IIpakTuyeckoe 3anatue 8. Apudmernueckue qeicTBUS HaJ KOMILIEKCHBIME yncnamu(Penienue 3amayu)

[MpakTryeckoe 3ansarue 9. TpuroHomeTpuueckas popma KOMIUIEKCHOTO yrcia. ['eoMeTpryeckas wutrocTpaus. MHOXKeCTBa Ha
KOMILIEKCHOM miockocTH. (Pemenne 3amayq)

[IpakTtiuaeckoe 3anstue 10. M3Bneuerne KopHS n-0i CTENEHN U3 KOMIUIEKCHOTO uncia. @opmyrna Ditnepa. ITokasarensHas dopma
KOMIUIeKCHOro yucia. (Pemenue 3anaq)

Paznen 4. AnanuTHueckas reOMETPUs

[IpakTuueckoe 3anstue 11. [Ipsmeie Ha mtockoctu.(Pemenue 3amayq)

IMpaktrdeckoe 3anstre 12. KpuBble Ha MIIOCKOCTH: 3JUTUIIC, TUTIepOoIa, mapabona.(Pemenne 3a1aq)
IIpakriuaeckoe 3austue 13. [Inockocts B mpocTpaHcTse. (Perrenne 3amaq)

IIpaktuyeckoe 3anarue 14. IloBepxnoctu 2-ro nopsaka.(Pemenue 3anayu)

Pazgen 5. Ilepemennas. Ilpenen. @yHkuus

[IpakTuueckoe 3anstue 15. @ynkuusa.O6nacts onpeaeneHus u cBoiictpa. (Pemenue 3amayq)

IMpakTryeckoe 3ansarue 16. IIpenen Gpynkun. PackpsitTre HeonpeaeneHHocTe. (Pemenne 3anaq)

IIpakrtiueckoe 3anstue 17. IlepBolii 1 BTOpoi 3amedarensHble Ipenensl. HenmpepsiBHOCTS (yHKImn. (Pemenne 3axaa)

Paznen 6. [Tuddepennnansaoe ncuncieHne GyHKINHA OJHOW TIepeMEHHON

ITpaktnueckoe 3ausatue 18. IIpousBonnas u auddepeniman ynxuuu.(Pemenue 3a1aq)

[Mpaktrnaeckoe 3anstue 19. [IponsBomHas cI0XKHOM, 00paTHON U HESIBHO 3aiaHHON QyHKImu.(Pemenne 3a1ayq)

IIpakriueckoe 3anstue 20. [Ipumenenne nponsBoaubix. [Ipasumno Jlonurans. (Pemenne 3amaq)

IIpakTuyeckoe 3anarue 21. MccnenoBanue GyHKIUI HA MOHOTOHHOCTB U BBIITYKJIOCTh.O01Ias cxema ucciae10BaHus QyHKINUU U




noctpoenue rpaduka.(Perenue 3anaq)

2 cemecTp
Paznen 7. ®yHKIUM HECKOIBKUX IIEPEMEHHBIX

[paxtiueckoe 3anstie 1. OGnacTh onpeneneHus 1 NPOCTPaHCTBEHHBIH Ipaduk GYHKIMHU IBYX IepeMeHHBbIX.(Pemenne 3anaq)
[IpakTiuaeckoe 3ausTHe 2. YacTHBIE TPON3BOAHBIE (PYHKITHMH HECKOJIBKHUX MepeMeHHBIX. [TomHoe nmpuparieHne 1 MOTHBIH
nuddepernnan GyHKINY HECKOIBKHUX MepeMeHHbIX. (Perenne 3a1a4)

Paznen 8. HeonpeneneHHbli U ONpeIelIeHHBIN HHTErpal

INpaxtnueckoe 3austue 3. [leppooOpasHas U HeonpeaeneHHbIH nHTErpan. Tabmmunoe nHTerpupoBanue. (Pemenue 3anaq)
[IpakTiuaeckoe 3ausTHe 4. MeTOX HHTETPUPOBAHUS C TOMOIIBIO 3aMeHBI. MeTo 1 HHTerpupoBaHus o JacTsM. (Pemenne 3agaq)
IIpaktiueckoe 3ansTue 5. IHTerpupoBaHue pannoHansHbIX GyHkiui(Pemenne 3aqaq)

Ipaxtiueckoe 3austHe 6. MHTErpHpoBaHKe TPUTOHOMETPUYECKUX (QYHKIMIT M NPPAlMOHAIBHBIX BhIpakeHuH (PemeHne 3anau)
IMpakTrdeckoe 3ansaTie 7. OnpeneneHHbI HHTETPa, €ro BEucieHue o Gopmyie Herorona-Jlefionmna. Berancnenue miomanaeii ¢
MIOMOIIBIO OIpeIeNIeHHOr0 HHTerpana.(Permenne 3amaq)

IIpakTuyeckoe 3anarue 8. Boruncienne HecoOCTBEHHBIX HHTErpaoB.(Pernenue 3anay)

Pasnmen 9. lucppepennuanbubie ypaBHEHUS

[Tpaxtuueckoe 3ausrtue 9. Juddepenimanbapie ypaBHSHUS NEPBOTO MOPSIKA C Pa3ASSIOMINMHUCS IepeMeHHbIMU. 3a1a4a Komm.
(Perrenwe 3amaq)

IIpakriueckoe 3anstue 10. JIuneltnsie nuddepeHmansHbIe ypaBHEHUS epBoro mopsaka.(Pemenne 3amaq)

IIpakTuyeckoe 3anarue 11. Pernenue nuHeRHBIX 0XHOPOAHBIX AU (HepeHINaTbHBIX YPaBHEHUN C MOCTOSIHHBIMU KO3 GHUIIMEHTaMU.
(Pemenue 3amaq)

Paznen 10. beckoHeuHble psabl

IIpakTtiuaeckoe 3ansTue 12. OnpeneneHne IUCIOBOTO PN, €T0 CyMMa B CXOIUMOCTh. HeoOX0o MBI IPH3HAK CXOAUMOCTH.
JocTraTtounsle NpU3HAKU CXOAUMOCTHU (MHTerpaibHbIli npusHak Komw)(Perenue 3amay)

IMpakTryeckoe 3ansarue 13. JloctaToyHble IPH3HAKK CXOAUMOCTH ( cpaBHeHus, [lanamOepa, paauKaibHBIH
Komm).3HakomnepeMeHHBIH psii, TpU3HaKK cXxoauMocTH. (Pemenne 3amaw)

IIpakTuyeckoe 3anarue 14. CTeneHHble psAAbL, paguyc cxoauMocTH(pemenue 3aaay). (Pemenne 3agayq)

Pa3pmen 11. DnemeHTHI Teopun GyHKINI KOMIUIEKCHOH MepeMEeHHOM

I[paxtiueckoe 3anstie 15. [lefictBuTenbHas 1 MHMMast 4acTH (DYHKIMH KOMIUIEKCHOTO TIEPEMEHHOT0. DIIeMEHTapHbIe (DYHKIHH.
JuddepernmpoBanne GpyHKINHA KOMIUIEKCHOTO TepeMeHHoro. Y ciosus Komm-Pivana (HeoOX0aUMBIE U TOCTATOYHbIE YCIIOBHS
nuddepernupyemMocTy GyHKIIMK KOMILIEKCHOTO NTepeMeHHoro).(Pemenue 3amaw)

ITpaxtiueckoe 3austie 16. MHTerprpoBanue GpyHKINKM KOMIUIEKCHOTO IIEPEMEHHOTO BJIOJIb INIaJIKOI KpuBoOii U 1o dopmyse Kormm.
(Perrenwe 3amaq)

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepevyeHb BUI0OB OLIEHOYHBIX CPEICTB

- 3aJaHuA U1 IIPOBEACHUA KOHTPOJBHBIX pa60T;
- OK3aMCHAIIMOHHBIC BOIIPOCHI.

6.2. Tembl NMCBMEHHBIX PadoT

KonTpomnpHas pabora o Teme "BekropHas anreopa”

[Ipumep THUMOBBIX TEOPETHUECKUX BOMPOCOB K 3K3aMEHY 110 JUCIUILIMHE (HA IpUMepe

TeMbl «BekTopHas ainredpay):

1) Onpenenenne BeKTOpa, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, OPTOTOHAIBHBIX BEKTOPOB.
2) JlekapTOBBI KOOPIMHATHI BEKTOPA. BRIUHCICHNE UTMHBI BEKTOPA B OPTOHOPMUPOBAHHOM Oasmce.
3) Onpenenenus CKaIsIpHOTO, BEKTOPHOTO U CMEIIAHHOTO TPOU3BEJCHUN BEKTOPOB.

4) Bpruucienue cKalaapHOro, BEKTOPHOTO M CMEIAHHOTO IPOU3BEIEHNUI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oas3wce.

5) Onpenenenue 6a3rca MHOXECTBA BEKTOPOB. PasnoxeHue no 6a3ucy Ha IpsIMOH, Ha

IIOCKOCTH U B IPOCTPAHCTBE.




6) YciioBuS OpPTOrOHANBHOCTH, KOJUIMHEAPHOCTH U KOMIITAHAPHOCTH BEKTOPOB.

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

TEOPETUYECKUE BOITPOCBI
1. [TonsATHE MaTpUIIBI, CIOKEHUE MaTpPHILl, YMHO)KEHHUE MATPULBI Ha YHCIO0, YMHOXKEHHE MATpHUIlbl Ha MaTpuiy. OOpaTHas
MaTpHlla, KPUTEPUH ee CYLLECTBOBAHUSI.
Onpenenureny. Beranciaenne 3HaueHUs ONpeeNuTeNns 2-ro ¥ 3-ro Nopsaka.
Cucremsl IByX M TpeX JHHEIHBIX ypaBHEHUH. MaTpudHas 3alHCh CUCTEMbI JIMHEHHBIX YpaBHCHHH.
[IpaBuno Kpamepa pemeHust cucteM JUHEHHBIX YpaBHEHHUH.
Cucrema n JIMHEHHBIX ypaBHEHUH ¢ n Heum3BecTHbIMU. Meton I"aycca.
[TonsiTue Bekropa. JInHElHbIE OMepalui HaJl BEKTOPaMHU.
CucTeMbl KOOpAMHAT Ha MPSIMOM, TNIOCKOCTH U B MPOCTpaHcTBe. Hampasistonire KOCUHYCH U UIMHA BeKTopa. Teopema o
HanpaBJISIOUINX KOCHHYCAX.

NownkwD

8. CkalsipHOE IIPOU3BEJICHUE BEKTOPOB U €ro cBoiicTBa. /inHa BeKTOpa U Yrojl MEXIy AByMs BEKTOpaMH B KOOPAUHATHOU
(opme. YcoBue OPTOrOHATBHOCTH JBYX BEKTOPOB.

9. BekropHoe npousBefeHrEe ABYX BEKTOPOB, €0 CBOMCTBA. Y CIOBHE KOJIMHEAPHOCTHU JIByX BEKTOPOB

10. CMenanHOe TIPOU3BEICHUE TPEX BEKTOPOB.

11. OCHOBHBIE COOTBETCTBUS aHAJUTHYECKON reOMETpUH. Y paBHEHHE JIMHUU.

12. YpaBHeHUs MPSIMOH Ha IJIOCKOCTU. YTOII MEXKAY NPSAMBIMU. PacCcTosiHME OT TOYKU OO IPSMOM.

13. Kpussie Broporo nopsiaka. munc. OnpezneneHue, reoMeTpUYeckie CBONCTBA U BBIBOJ YPaBHEHUS JUIMIICA.

14. Kpussie Broporo mopsiaka. I'unepoomna. OnpeneneHne, TeOMETpHIECKHE CBOMCTBA W YpaBHEHUS THIEPOOIIHI.

15. Kpussie Broporo mopsiaka. ITapabona, onpeneneHne, reoOMeTpUIECKIE CBOMCTBA M ypaBHEHHS MapaboIIbL.

16. [NonsipHble KOOPAMHATHI Ha TUIOCKOCTH. KpuBbIE B MONAPHBIX KOOPAMHATAX.

17. VYpaBHEHM IUIOCKOCTH B IpocTpaHcTBe. KaHoHMUecKoe, mapaMeTpuieckoe U o0lee ypaBHEHHE MJIOCKOCTH.
ITocTpoeHue MI0CKOCTH U 110 €€ YPaBHEHUIO.

18. VYpaBHeHus NpsMOM B IPOCTPAHCTBE.

19. VYron Mexay MIOCKOCTAMHU. YTOJ MEXAY MPSIMbIMU. YTOJ MEXIY HPAMON U IJIOCKOCTBIO.

20. VYpaBHeHHe TIOBepXHOCTH B mpoctpancTBe. Chepa. Dmmncoua. ['unepdomonnsl. [Tapadonounast. ITocTtpoenue
MOBEPXHOCTEH, NCCIEOBAaHNE UX (POPMBI METOZOM CEUCHUIA.

21. VYpaBHeHHE TOBEPXHOCTH B MpocTpaHcTBe. L{nnuHapuueckue noBepxHocT. ['eoMeTpuueckue cBONCTBA 3TUX
MOBEPXHOCTEH, HCCIEJOBAaHNE UX (POPMBI METOZIOM CCUCHUI.

22. Hummaapudeckue u cheprueckre KOOPIUHATHI B TIPOCTPAHCTBE. PasnmuuHble CIIOCOOBI 3aIaHusI JTMHUHN U TIOBEPXHOCTEH
B IIPOCTPAHCTBE.

23. [ocTosiHHBIC U TIEpEMCHHbBIC BEMUYUHEL. [[oHATHE (QYHKIMOHATIBHOU 3aBHCUMOCTH. OCHOBHBIC JIEMEHTAPHBIC (DYHKIIUH,
UX CBOWMCTBA U rpaduku.

24. Yucnosele mocnenoBarensHocTy. [Ipexen uncnoBoit mocaenoBarensHocTr. CymecTBOBaHHUE Mpeaeraa MOHOTOHHON
OrpaHUYEHHOH MOCIIEA0BATEIbHOCTH.

25. KoMmIiekcHbIe 4rcina, JeHCTBHS ¢ HUIMHU B areOpandeckoil U TpUroHoMeTpudeckoi (opmax. PerieHne KBaapaTHBIX

YpaBHEHUH ¢ OTPHIATEIBHBIM JUCKPUMHUHAHTOM. [TOHATIE KOMIUIEKCHOTO YHCTa, alredpandeckas (opMa KOMIIEKCHOTO YHCa,
JieHCTBUTEIbHAS K MHUMAs YaCTH KOMIUIEKCHOTO YMCJIa, MO/ KOMIUIEKCHOT'O YHCIIa, PABEHCTBO KOMIUIEKCHBIX YHCElI,
apudmernyecKue IeHCTBUS Hajl KOMILIEKCHBIMH YMCIaMH, KOMIUIEKCHO-CONPSKEHHbIE YHCIIA U UX CBOWCTBA.

26. IonsTre cnoxHOI 1 00paTHOW (YHKINH, UX TPadHKH.

27. Ipenen ¢pyakun B Touke. HempepsiBHOCTh (hyHKIMIT B Touke. beckoHewHO Majble B TOUKe (DYHKIUHU, UX CBOHMCTBA.
CpaBHeHHE OECKOHEUHO MaJIBIX.

28. 3amevarenbHblie Tipeaeibl. CBoMCTBA (QYHKIHMN, HEMPEPBIBHBIX HA OTPE3Ke.

29. IpowsBonuas GyHKIMH OonHOM mepeMeHHON. [loHsATHE QyHKIMH, TUdepeHTHpyeMOii B TOUKE, TEOMETPUIECKHH CMBICI.
YpaBHeHME KacaTeIbHOH K KpUBOI B JaHHOM TOYKE.

30. JHuddepennuan ¢pyukiuu. MaBapuaHTHOCTH GOPMBI TU(PepeHIInaIa.

31. IponsBonHas cnoxxHOU M 0OpaTHOH (yHKIMHU. [uddepernupoBanre GpyHKIHH, 3a1aHHBIX HapaMeTPHIECKH.

32. IMonstne sxcTpemyma ¢(yHkmmu. HaxoxaeHne SKCTpeMyMa ¢ HCHONB30BAHHEM IPOU3BOIHOM.

33. Teopema @epma. Teopemsr Possi, Jlarpanxa, Komm. [IpousBoassie u audpepeHranbl BHICIIHX MOPSIIKOB.

34, [IpaBuno Jlonuranns.

35. YcnoBusi MOHOTOHHOCTH (DyHKIHH.

36. HccnenoBanue BIMYKIOCTH (QyHKIMH. Touku meperuda.

37. AcumnroTsl QyHKiui. OOImas cxema ucciueoBaHus GyHKINH U MOCTPOEHHMs ee rpaduka.

38. OyHKIINHA HECKOJIBKUX IepeMeHHBIX. O0IacTh onpeaeneHus, rpaduk GYHKINH HECKOIBKHX HMEPEMEHHBIX.

39. IMpenen GyHKIMHE HECKOJIBKUX IEepeMEHHBIX. Ee HepephIBHOCTE.

40. YactHele nmpou3BoaHbie. [lonHbiil auddepeniuan GyHKIUUT HECKOJIBKHUX MepeMEHHBIX. IHBapHAaHTHOCTh (HOPMBI
MOJTHOTO TU(depeHInana.

41. KacarenbHasi TUIOCKOCTh W HOPMaJIb K TIOBEPXHOCTU. [ €OMETPHUUECKUI CMBICI TIOJTHOTO AuddepeHnumana.

42. Tlomarue mepBooOpa3Hoi. HeompeneneHHbIH HHTErpal U €ro CBOKUCTBA. Mertons! unTerpuposanus. MurerpupoBanue
PAalLMOHANIHBIX, UPPALIMOHATIBHBIX, TPUTOHOMETPUIECKUX (PYHKIHMH.

43. OmnpeneneHHbI HHTErpal, ero cBoiictBa. @opmyna HeioToHa-JleiOHwMIIA.

44. Haxox/eHne mromany miockol (Gurypsl ¢ IOMOIIBIO ONPENEeICHHOTO HHTETpaa.

45. HecoOcTBeHHBIC HHTETpPalbl ¢ OSCKOHCYHBIMU MPEeIaMi U OT HEOTpaHMYCHHBIX (PYHKIHMHA, MX OCHOBHBIC CBOMCTBA.
46. JuddepennuansHple ypaBHeHHs! IepBoro nopsiaka. 3anada Komm. Teopema cyniecTBOBaHUS M €AMHCTBEHHOCTH

pemtenus 3agaun Kommn.
47. Juddepennnanbabie ypaBHEeHHS HepBoro mnopsiaka. OcHoBHBIE THIBL 3agada Komm.




48. Jluneiinbie nudepeHnraIbHble ypaBHEHHS: OTHOPOIHbIE U HEOAHOPOTHEIE.

49, Jlunetinele nuddepeHraibHble YpaBHEHHS ¢ TMOCTOSHHBIME Koddduimentamu. Teopema 00 obIeM pereHun
HEOJTHOpOaHOTO Au(HepeHITNATEHOTO YPaBHEHHUS C MOCTOSTHHBIMU KO PHUIIMEHTaMH. YPaBHEHHUS C MMPABOH YacThIO CIICITUATLHOTO
BHJIA.

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

51. [Tpu3HaKM CXOIMMOCTH 3HAKOIOJIOXHUTENIBHBIX psiftoB. [IpusHak cpaBHenus. [Ipusnak [lanambGepa.

52. PanukanbHbI 1 MHTErpaapHbII NpU3HAKU KoM ¢XOAMMOCTU 3HAKOIOJIOXKUTENBHBIX PSOB.

53. 3nakonepeMeHHbIH psaa. [Ipu3Hak JleifOHMIA CXOAUMOCTH 3HAKOUEPEYIOIIErocs psAaa.

54. OyHKIMOHANbHBIE psAbl. CTenenHble psasl. OnpeaeneHue paauyca U UHTepBana CXOAUMOCTH.

55. ITonsarue psna Teiiopa ¢ 3a1aHHBIM LIEHTPOM.

56. Pasnoxenne (yHKIMI B CTETIEHHBIE PSBL

57. Moaynb U apryMeHT KOMIIIEKCHOTO YMCIIa, TJIaBHOE 3HAYEHHE apryMeHTa, KOMIUIEKCHOE YHCIIO KaK BEKTOP, MHOXKECTBA
TOYEK Ha KOMIUIEKCHOMH MIIOCKOCTH.

58. Tpuronomerpudeckas GpopmMa KOMIUIEKCHOTO YHCIa, TEOpeMa O MOAYJIE M apryMeHTe IPOW3BEICHUS M YAaCTHOTO IBYX
KOMIUIEKCHBIX YHCEN U 0 MOJyJIe U apryMeHTe N-0i CTeNeH! KoMIIIeKcHoro urncia. @opmyna Myaspa.

59. H3BneyeHne KOpHS n-oi CTENEeHH M3 KoMILIekcHoro yncia. ®opmyna Ditnepa. [TokasarenbHas Gpopma KOMIUIEKCHOTO
qrca.

60. [NonsATHe QYyHKIMN KOMIUIEKCHOTO MIEPEMEHHOTO (OJHO3HAYHOW ¥ MHOTO3HAYHOM), ee NEeHCTBUTENbHAsI 1 MHUMAs YacTH.

Oto0paXkeHHs MHOXKECTBA TOYEK KOMIIJIEKCHON IUIOCKOCTH ITOCPEACTBOM (DYHKIIMH KOMIUIEKCHOTO nepeMeHHoro. [Tonsrue npezrena
(YHKIIMM KOMIUIEKCHOTO IIEPEMEHHOTO.

61. INokazaTenpHas (HYHKIHS KOMIUICKCHOTO IIEPEMEHHOTO, €€ CBOMCTBA.

62. Tpuronomerpudeckue u runepoonnueckre QyHKIMN KOMIUIEKCHOTO nepeMenHoro. @opmynsr Ditnepa.

63. IMonsTHE PON3BOAHOM (YHKIMH KOMIUIEKCHOTO IepeMeHHOro u ee auddepeniuposanus. [loHsTre aHanuTHueckon
¢ynxnnu. Yenosus Komm-Pravana (HeoOX0aUMBIE U TOCTAaTOYHEIE YCIOBHS AU GEepeHITNPYeMOCTH (HYHKINH KOMIUIEKCHOTO
MEepEeMEHHOTO).

64. WuterpupoBanne GyHKIMH KOMIUIEKCHOTO MEPEMEHHOT0 BJIOJb INaJKOW KPUBOM.

65. WuTerpupoBanne (QyHKIMH KOMIIIEKCHOTO IIEPEMEHHOTO 110 3aMKHYTOMY KOHTYpy. OnHocBs3Has o6nacte. Teopema

Komu. UaTerpanpras ¢popmyna Komru.

IMTPAKTUYECKHE 3AJJAHUA

1. Haiitu cymmy martpui.

2. Haiitu npousBeneHrne MaTpULbl HA YUCIO.

3. Haiitu npousBeneHre MaTpulbl HA MaTpUILy.

4. Haiitn oOpatHyto MaTpuiy Ui JaHHOW MaTpHIBL.

5. BbruucinuTh 3Ha4eHUs ONpeAeIuTeNs 2-ro nopsaka.

6. BbIuncinTh 3HaYeHUST ONpeAETUTeNs 3-T0 MOpsIKa.

7. Pemuth cuctemy Tpex NMHEHHBIX YpaBHEHMH C TpeMsl HEM3BECTHBIMM MO mpaBuity Kpamepa.
8. Pemuth cucteMy Tpex JMHEHHBIX YpaBHEHMH ¢ TpeMsl HEM3BECTHBIMU MeToJ oM ['aycca.

9. Pemmmts cucteMy Tpex NMHEHHBIX YPaBHEHHH C TpeMs HEM3BECTHBIMHM MATPHUYHBIM CIIOCOOOM.
10. Haiitu nnuny 1 HampaBieHHEe BEKTOpA.

1. BbruncnuTh ckansipHOe MpoHU3BEACHHE ABYX BEKTOPOB MO MX KOOPAMHATAM.

12. BbruucinuTh yron Mexay OBYMsI BEKTOPaMHU.

13. Haiitu BEeKTOpHOE IPOU3BENEHHUE ABYX BEKTOPOB IO UX KOOPAMHATAM.

14. Haiiti cmemaHHOe Mpou3BeIeHNE TPEX BEKTOPOB.

15. 3amucaTh o0IIee ypaBHEHHE NPSAMOIT Ha TUIOCKOCTH IO KOOPIUHATAM JIBYX €€ Pa3IHIHBIX TOYEK.
16. BbruucnuTh yron Mexny OpsMbIMU Ha IUIOCKOCTH.

17. BbluncnuTh paccTossHUE OT TOYKU A0 NPAMOM HA IJIOCKOCTH.

18. ITpuBecT ypaBHEHHE UIMICA K KAHOHUYECKOMY BUAY, IOCTPOUTH KPHUBYIO.

19. IMpuBecTn ypaBHEHHE T'HIIEPOOIIBI K KAHOHMYECKOMY BHY, IIOCTPOHUTEH KPHBYIO.

20. IMpuBectn ypaBHEeHHE mapaboibl K KAHOHUYECKOMY BHUIY, IIOCTPOUTH KPHUBYIO.

21. ITocTpouTh KpUBYIO B MOJSPHBIX KOOPAMHATAX.

22. 3anucaTh ypaBHEHMS MJIOCKOCTHU 10 TPEM €€ PAa3JIUUYHBIM TOYKAM.

23. 3anucath ypaBHEHUS IUIOCKOCTU MO ONOPHOM TOYKE M HOPMaJbHOMY BEKTODY.

24, [TocTpouTh MIIOCKOCTH MO €€ ypaBHEHHIO.

25. 3amycaTh ypaBHEHHs MPAMOM IO JABYM €€ Pa3lIMYHBIM TOYKAM.

26. 3amcaTh ypaBHEHHS NPSIMOH, 3aTaHHOM OOIINM ypaBHEHHEM, B KAHOHHYECKOM M ITapaMeTPHYECKOM BHUJE.
27. ITocTpouts NpsiMyr0 B IPOCTPAHCTBE IO €€ YPABHEHHUIO.

28. BbruncnuTs yrom Mexzay ABYMs MIOCKOCTAMH.

29. BeraucnnTs yrom Mexmy AByMs IPSIMBIMH B IIPOCTPAHCTBE.

30. BbrauciuTh yron Mexay MpsMOi U MIOCKOCTBIO.

31. [TocTpouts cdepy 1o ee ypaBHEHHIO.

32. ITocTpouTh MIMIICOUT 1O €r0 YpaBHEHHIO.

33. [MocTpouTth THNEPOOTIONT IO €r0 YPAaBHEHHIO.

34. IlocTpouTs HUIUHIP IO €r0 YPABHEHUIO.

35. [TocTpouth KOHYC O €ro ypaBHEHHUIO.

36. Haiiti obmacts omnpeneneHus QyHKINN.

37. BeramennTs npenen GpyHKINHA B TOUKE.

38. Haiitu npousBoaHyo QyHKUUU OJHON MEepeMeHHOM.




39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

CocTaBUTh ypaBHEHHE KacaTelIbHON K KPUBOW B JaHHOI TOUKe.

Haittu nuddepennman yHKIUH 0JHON MepeMeHHON

HVccnenoBate QyHKINIO HA SKCTPEMYM C HCIIOIB30BAHUEM IPON3BOIHOM.
HccnenoBate (yHKIHIO HA MOHOTOHHOCTB C MCIOJIB30BAHHUEM IIPOU3BOTHOM.
HccnenoBarh GyHKIHMIO Ha BBITYKJIOCTh U BOTHYTOCTB C MCIIOJIB30BAaHUEM MPOU3BOAHOM.
IMoctponts rpadguk GyHKINM , UCTIONB3YSI CXEMY HCCIICIOBaHUS (YHKIHH.

IMocTpouTts 061acTh onpeneneHus GYHKINN HECKOIBKAX TMEPEMEHHBIX.

Haiitn 4acTHble IPOM3BOJHBIC (DYHKIIMHM HECKOIBKUX MEPEMEHHBIX.

Haiitn nonusiit auddepennman nepBoro nopsiaka GyHKIUH HECKOJIBKUX IEPEeMEHHBIX.
Haiitin HeonpeneneHHBII HHTETpal OT 3aJaHHOH (QYHKIIHH.

BbruncnnTs 3HaUCHNE ONPEAETICHHOTO MHTETpaNa OT 33aAaHHOH (hYHKIIUH.

Berancnuth miomans mIockod (GUrypsl ¢ IOMOIIBIO ONPEISICHHOTO MHTErpaa.
Haiitu obimee pemenne wiv oONMmi HHTErpan audGepeHIMaIbHOr0 ypaBHEHHMS.
Pemmmts 3amauy Komm s muddepeHnnansHOro ypaBHEHHS.

53. Haiitu cymmy psiaa.

54.
55.
56.
57.

Hccnenosath psii Ha CXOAUMOCTb.

Onpenenuts paguyc U MHTEPBal CXOAUMOCTH CTEIIEHHOIO psja.

Pa3noxuTh (pyHKIHIO B CTEHCHHOH Psf

Bbruncnuts npuONIMKEHHO 3HaueHHe (PyHKIMU WIH ONpPEeNeNeHHOro MHTErpana, UCTIONb3ys pasloxkeHue GYHKIUH B

CTCIICHHBIC PAJAbI

58.
59.

BrmonanTs apudmMeTndeckne TeHCTBHS ¢ KOMITIEKCHBIMH YHCIaMA
Haiitu Monynp U apryMeHT KOMILIEKCHOrO uucia. IIpencraBuTh KOMILUIEKCHOE YUCIIO B TPUTOHOMETPUUYECKOU U

MOKa3aTeJIbHOU (opMax.

60.
61.
62.
63.
64.
65.

W300pa3suth MHOXECTBO HA KOMIDIEKCHOH ITOCKOCTH

HaiitTu xopeHb U3 KOMILJIEKCHOTO 4HCa

OTaenuts NeHCTBUTENBHYIO YaCTh OT MHUMOH y YHKUIMH KOMIUIEKCHOM NEepEeMEHHON

BeisicHUTS, siBIsteTCs M (QyHKIMS KOMIUICKCHOH nepeMeHHOH quddepeHuupyeMoii, 1 HalTH ee IPOM3BOJHYIO
HaiitTu KOMIUIEKCHBIM UHTErpail BAOJb IJIaJKOH KPUBOM

Haiitin xoMIUIeKCHBIH uHTerpal mno ¢opmyne Komm

6.4. Meronnmueckue MaTepuaJibl, onpeaeasaonue npoueaypbl OHeHUBaHUS

DOK3aMeH 10 JUCHUIIIHHE B 1 1 2 ceMecTpax 04HOM (hOpMBI 00YUEeHUS COAEPIKUT TEOPETUIECKYIO YaCTh, HAMPABICHHYIO HA OIICHKY
3HAHUHN U MPAKTUYECKYIO YaCTh, HAMPABICHHYIO Ha OIICHKY YMEHHMH M HAaBBIKOB, XapakTepusytommux I, IT u I1I atamsr opmupoBanust
gactu kommerernuit OIIK 2, TIK 22.

Teoperndeckast 9acTh 3K3aMEHA 110 JUCIHUIUIMHE MPEACTABIAET OO0l KOMILIEKC BOIIPOCOB HA YCBOGHHE MPOIICHHOT0 MaTepHana —
TEPMUHBI, ONPEAEITICHHUS, 3aKOHBI.

B pamkax TeopeTHdeckoil 9acTi 00yJaromuiics I KaXKI0To 3a1aHus (OPMYITUpYyeT IPaBHIBHBIC C €T0 TOYKU 3PSHHS OTBETHI.
3aJaHKue CUNTAETCS BBIIIOJIHEHHBIM B TOM CIIy4ae, €CJIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTUBHOM cilyuyae 3ajjaHue
CUHTAETCs] HEBBITIOTHEHHBIM.

[IpakTrueckas 4acTh S9K3aMeHa M0 AUCHUILIMHE NPEACTABISET 3a/1a41, HallPaB-JIEHHbIE HA BBISBICHUE BO3MOXKHOCTH
[IPAKTUYECKOT0 IPUMEHEHUSI KOHKPETHOTO T€O-PETUUECKOrO pasiena.

DK3aMeH BBICTABIISICTCS C YIETOM PE3yIbTaTOB BRIIOIHCHUS TEOPETHUECKOH U MIPAKTHUECKOH 9acTeil B COOTBETCTBUH C
MIPUBEACHHBIMU HUXKE TPEOOBAHUSAMHU.

WTOroBEIN 0aJUT OTIMYHOY» CTABUTCSA, €CIIU CTYICHT PACKPBUI COACPIKAHUE TCOPETUICCKON M IIPAKTUIECKON JacTei Onera Ha 85%

-100%;

WTOroBblii 6ai «XOpoIIoy» CTaBUTCS, €CITU CTYACHT PacKpBLI COepKaHIe TeOPETUUECKOH U MpakTUueckoil gacTeit Ounera Ha 70%-

84%:;

VITOroBEII 0aJIT «yIOBICTBOPUTEIIEHO» CTABUTCS, €CIIH CTYIACHT PACKPBUI COoJep)KaHNe TEOPETHYECKOH U MTPaKTHYECKOH JacTei
ounera Ha 50%-69%;

HToroBelii 6ayu1 «HEYAOBIETBOPUTEIBHO» CTABUTCS, €CIH CTYIEHT PACKPBLI COJIEpKaHNE TEOPETHUECKON U MPAKTUIECKOH yacTeit
oumiera MeHee, yeM Ha 49%.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JinTepatypa

7.1.1. OcHoBHasi IUTEpPaTYpa

ABTOpBI, COCTABUTEITH 3arnasue W3pnatenscTBo, rox
JI1.1 |Harancon U. I1. Kpatkuit kypc BbICIIEH MaTeMaTuKu Mocksa: Jlans, 2009
JI1.2 | Ierpymko U. M., Kypc Briciueli maremaruku. Teopusi pyHKUMH KOMIUIEKCHOM Canxkr-IlerepOypr: Jlans,

Enucees A. T, MepEeMEeHHOI 2022

Kauanos B. U., Kynun

C.o.

7.1.2. lonoHuTeIbHAS TUTEPATypa

ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI

JI2.1 |IIuckynoB Hukomaii JuddepernuanbHoe ¥ HHTETPATBHOE HCUUCICHUS: yueb. mocodue Mocksa: UnTerpai-

CeMeHOBUY JUIS CTYZIEHTOB BY30B TIpecc, 2001




ABTOpBI, COCTABUTEIH

3arnaBue

W3znarenscTBO, TOI

JI2.2 [ Munopckuit Bacunmit | CO0pHHK 3a7ad4 o BBICIIEH MaTeMaTHKe: yuel. mocobue Mocksa: U31-Bo ®us.-
ITaBmoBHY Mart. JuT., 2006
JI2.3 |T'aBpunoBa AneBTHHA | AHATUTHYECKas TEOMETPUS: METOJI. YKa3. U 3aJaHUS 10 BBICIICH Hosocubupck: HU'ABT,
MuxaiinoBHa, MaTeMaTHKe [J1s1 CTyAeHTOB | Kypca o4. GopMbI 00ydeHHs BceX 2009
[epbakosa ["anuna crerl. |
BnagumuposHa
JI12.4 | JIuneBnu Onbra MaremaTuka: yae6HOe ocooue Hosocubupck: CI'YBT,
UropesHa, lllepbakoBa 2017
Tlanuna
BnagumupoBHa
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI3.1 | droxoBa C. U., MeTtoanueckue ykazaHus U 33aHuUs 110 BBICIICH MaTeMaTHKE K HoBocubupck: HI'ABT,
Enunosa E. C., TUIIOBOMY pacueTy 1o teme "OYHKIIMU MHOTHX epeMEHHBIX" 1997
[ITabanuna B. 1.
JI3.2 |EnunoBa E. C., Metoauueckue yka3aHus U 33[aHUS 110 BBICIICH MaTeMaTHKE K Hosocubupck: HI'ABT,
IMa6anuna B. U. TunoBoMy pacuéry "duddepeHimaapaoe HCUucieHne GpyHKmn 1997
OJ/IHOM mepeMeHHON"
JI3.3 | Muponenxko Enena Beiciiast MaTeMaTuKa: METOJ. YKa3. U KOHTPOJIbHBIE 3alaHus IS Mocksa: Briciias mkona,
CepreeBHa CTYJCHTOB-3a09HUKOB HH)KCHEPHBIX CIICI[HATBHOCTEH BBICII. y4eO. 2000
3aBeZlcHUI
JI3.4 | JIuneBuu Onbra Metoanyeckue ykazaHusl U 33JaHus K KOHTPOJIbHOH paboTe Nel mo Hosocubupck: HIC'ABT,

Uropesna, ®omuuéra
Enena BanepreBna

BBICIIIEH MaTeMAaTUKE ISl CTYJCHTOB-320YHUKOB MH)KEHEPHBIX
crnenuaJbHOCTER

2005

7.3 IlepeyeHb MPOrpaMMHOIO odecnevdeHust

OmneparonHas cucrema Windows
[MTakeT mpukIagHOrO IpOrpaMMHoOro obecnedenus: Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIIMHBI (MO Y JI5I)

Haznauenue Ob6opynoBanue
YuebHas ayJUTOpHs quist | AyauropHas 1ocka; KoMmuiekT yae6HoM Mebenn
MPOBEICHHUS HNPaKTHYECCKUX
3aHATHHA
YuebHas AyIUTOPHS 1t | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn
HpOBEACHUS TPYIIIOBBIX u
WHIVBHIYaTbHBIX KOHCYIBTAIH
VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn
MIPOBENCHUS 3aHATHH

JICKIITMOHHOI'O THIIa

YuebOnas
MIPOBEIICHHST TEKYIIETO0 KOHTPOJIS

ayJUTOpHs

U IPOMEXKYTOUYHOHU aTTECTALUH

Ui | AyauropHast nocka; Kommiekt yuebHoii medenu

ITomemenue s | Kommnekr  yaebnoit mebenmu; IIK — 10 mr., nogkmodeHHBIX K cet "UHTepHer" w
CaMOCTOSITENIbHON paboThl | oOecneunBaOIUX  AOCTYIl B OJJIEKTPOHHYIO  MH(OPMAaIMOHHO-00pa3oBaTEeNbHYIO  Cpely
o0yJaromuxcs YHuBepcHTeTa.




