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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 2025

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 11 3ET

YacoB o yaeOHOMY ITaHy 396 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIC: 9K3aMeHHI 2, 1
ayIUTOPHBIE 3aHATHUS 120
caMmocTosTeNbHast pabora 192
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 28 |28 |32 (32 |60 |60
IMpakTuyeckne 28 28 |32 (32 |60 |60
Wnas KoHTaKTHas 6 6 6 6 12 |12
pabota
Uroro ayn. 56 |56 |64 [64 |120 (120
KonrakrtHast pabora |62 |62 (70 (70 |132|132
Cam. pabota 82 (82 110|110 |192 (192
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 180 | 180 | 216 | 216 | 396 [ 396




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 noArotosku 2025

Pabouyro nporpamMmy cocraBuji(n):
K.m.H., Joyenm, Jlunesuy Onvea Heopesna
PabGouas nmporpamma omoOpeHa Ha 3acenaHuu Kadeapsl EcTrecTBeHHO-HAYYHBIX JUCHHIIJIMH

3aBenyromuii kadenpoii Jlmaesua Onbra UropesHa



1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Obecrieuenne 6a30BOr0 YPOBHS 3HAHWH M YMEHHH pEIICHUS MaTEMAaTHYECKUX 3a7a4 U IPUMCHEHHS UX B
MEXIUCLMIUTHHAPHOM KOHTEKCTE, a Takke (POPMHUPOBAHHUE HABBIKOB HCIIOJIL30BAHHS MaTEMAaTHYECKHX METOIOB B
MPaKTHYECKON JEATEIbHOCTH.

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 | dunocodus

3. KOMIIETEHIIMA OBYYAIOIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

OIIK-1: Cnoco6eH ucIoJb30BaTh OCHOBHbIE 3aKOHBI €CTECTBEHHO-HAYYHBIX THCHUILIMH B npotbeccnona.m,ﬂoﬁ
ACATECJIbHOCTH, MIPUMECHATH METOAbI MATEMATHYICCKOI'0 AHAJINU3A U MOJACJIUPOBAHUNA, TCOPCTHICCKOI0
IKCIIEPUMEHTAJTBbHOI0 UCCICTOBAHUSA

OIIK-1.2: TIpumeHseT B IpoeCcCHOHANTEHON AEATEIEHOCTH METOIbl MATEMATHIECKOTO aHAIN3a/MOJICITUPOBAHHUS

OIIK-3: Cnoco0eH pa3padaThiBaTh AITOPUTMBI H KOMIbIOTEPHbIe IPOrPAMMbI, IPUTOJHbIE 115 IPAKTHYECKOT0
NMpHMeHeHHs!

OIIK-3.2: Pa3pabaTsIBaeT adTOPUTMEI IS TPAKTHYECKOTO IPUMEHEHHS B 00JIaCTH CYIOCTPOCHHS U CYTOPEMOHTA

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIiCS T0JIKEeH

3.1 (3HaTh:

3.1.1 | OcHOBHBIE 3aKOHBI M METOBI MATEMATUKH, IPUMEHSIOIINECS B TPOPECCHOHANBHON AEeSITEeNbHOCTH.

3.2 | YmeTh:

3.2.1 | IlpuMeHATh METOII MATEMaTHYESCKOTO aHAIM3a TIPU PEIICHUH 337129 POo(eCcCHOHATLHON IEATEIEHOCTH.

3.3 | Bragern:

3.3.1 | HaBbIkamMu MpUMEHEHHsI OCHOBHBIX 3aKOHOB U METO0B MaT€MaTHKU IPH PelIeHHH NPohecCHOHATBHBIX 3a7ad.

4. CTPYKTYPA JUCHUILIAHBI (MOIY.JI5T)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHA/ Cemectp | YUacos | Jlutreparypa | IlpIlo
3aHATUSA / Kype AroT
Paznen | Paszpgen 1. JIuneiinas anreopa
Jlex Jluneiinas anredpa /Jlex/ 1 6 JIL.1J11.3 0
Ip Jluneiinas anre6pa /Ilp/ 1 6 J12.3 0
Cp Jluneiinas anrebpa /Cp/ 1 8 J12.3 0
HKP Jluneiinas anre6pa /MKP/ 1 2 0
Paznen | Paspeu 2. BekTopHas anredopa
Jlex Bekropnas anre6pa /JIex/ 1 12 JI1.1J11.3 0
Ip Bekropnas anrebpa /I1p/ 1 12 J12.3 0
Cp Bexkropnas anrebpa /Cp/ 1 12 J12.3 0
HKP Bekrophas anreopa /MKP/ 1 2 0
Paznen | Pa3zmen 3. Ananuruyeckasi reomerpust
Jlex AnHanuTrueckas reometpus /JIex/ 1 0 JI1.1 J11.3 0
Ip Amnanutrueckas reometpust /IIp/ 1 0 J12.3 0
Cp Amnanutryeckas reometpus /Cp/ 1 46 JI2.3J13.3 0

Paznen Paznen 4. Ilepemennas. Ilpenen. ®ynkuust




Jlex Iepemennas. [Ipenen. dynxnus /Jlex/ 1 6 JI1.1J11.3 0
IIp Iepemennas. [Ipenen. dynxuus /[TIp/ 1 J12.3 0
Cp Iepemennas. penen. dyrxuus /Cp/ 1 10 J12.3 0
HKP Iepemennas. [Ipenen. dynxuns /MKP/ 1 1 0
Paznen | Pasgen 5. AuddepennuanbrHoe ucuucienue GyHKIUi oxHOi
nepeMeHHOM
Jlex Juddepenunansuoe ucuucaenue GyHKIUA oJHON nepemMeHHoH /JIek/ 1 4 JI.1J11.3 0
IIp JuddepenunansHoe ucuucaenne GyHKIUA oqHOH nepemeHHoH /IIp/ 1 4 J12.3 0
Cp Juddepennuansaoe HcanucieHne GyHKIHH oqHOM nepemenHoit /Cp/ 1 6 J12.3]13.2 0
HKP Jupdepennuansroe ucuncienne GpyHKmi ogHol nepemenHoi /MKP/ 1 1 0
Jlex Judpepennuansaoe HcHnuciIeHne GyHKIIH OTHOH mepeMenHol /JIex/ 2 4 JI1.1 JI1.3 0
IIp Juddepennumansroe ncancienne GpyHKui ogHol nepemenHoi /I1p/ 2 4 J12.3 0
Cp Juddepennnansaoe ucuucieHne QyHKIHA oqHON epemenHoi /Cp/ 2 8 J12.3713.2 0
HKP Juddepennmansroe ncancienne GpyHKIui ogaol epemenHoi /MKP/ 2 1 0
Paznen | Pa3znen 6. HeonpeneneHHblii U onpeaeleHHbIH HHTErpaJ
Jlex Heonpenenennsrit u onpeneneHHbI nHTErpan /Jlex/ 2 14 JI1.1 JI1.3 0
Ip Heonpenenennsiii u onpeaeneHHbi naTerpa /I1p/ 2 14 J2.2 0
Cp Heomnpenenenuslit u onpeneneHubiil naterpan /Cp/ 2 32 J2.2 0
UKP Heomnpenenenuslit u onpeneneHubiit naterpan /MKP/ 2 1 0
Paznmen | Pa3pmen 7. @yHKIMH HECKOJIbKHX NepeMEHHBIX
Jlex DYHKIIMN HECKOJIBKUX MepeMeHHbIX /JIek/ 2 4 JIT.1JI1.3 0
IIp OyHKINN HECKOJIBKUX MepeMeHHbIX /I1p/ 2 4 J2.2 0
Cp OyHKINN HECKOJIBKUX NepeMeHHbIX /Cp/ 2 10 JI3.1 0
UKP OyHKINN HECKONBKUX nepeMeHHbIX /TKP/ 2 2 0
Paznen | Paszpes 8. Inddepenunaibubie ypaBHeHHA
Jlex Juddepenunansusie ypaBHeHus /Jlex/ 2 10 JI.1J11.3 0
IIp Huppepennuansusle ypapaerus /I1p/ 2 10 2.2 0
Cp Jduddepenunansusie ypasHeHus /Cp/ 2 30 J12.2 0
HKP Huddepennuansuele ypapaerns /MKP/ 2 2 0
Pasnen | Pa3nen 9. Teopusi BepositHocTeil. BepossTHOCTH COOBITHIA.
Jlex Teopus BeposiTHOCTEH. BepostHOCTH cOOBITHIA. /JIek/ 2 0 J1.2 0
Ip Teopus BeposiTHOCTEH. BepositHOCcTH coOBITHIL. /TIp/ 2 0 JI2.1 0
Cp Teopus BepositHOCTEH. BepostHOCcTH coOBITHIA. /Cp/ 2 30 J12.1 0
HKP Teopus BeposiTHocTeit. BepostHocTr coobiThid. /MKP/ 2 0 0

5. COAEP)KAHNE TUCOUILIMHEI (MOLYJIST)

ConeprkaHue JISKIIMOHHOTO Kypca
1 cemectp

Pasnen 1. Jluneiinas anreopa.

Marpupl. JledcTBHS Hal MaTpHUIIaMU (CIIOKEHHE, BEIYUTAHHE, YMHOXKEHIE MAaTPHUIIBI Ha YMCIIO, IPOU3BEIeHHe MaTpuil). MUHOp U
anrebpandeckoe TOMoTHeHNe deMenTa. Onpeaenurensd n-ro nopsaka. CBolcTa onpenenuteneii. O0LIre cBeIeHUs O CUCTEMaX
JUHEHHBIX anredpandyeckux ypaBHeHuil. CHCTEMBI n ypaBHEHUH ¢ n Hen3BecTHBIMU. Pemienne cuctembl. CUCTEMBbI COBMECTHBIE U
HECOBMECTHBIC, COBMECTHBIE OMPEICIICHHBIC 1 HEOTIPEIelICHHbIC. PellieHre CHCTeM JTMHEHHBIX aJreOpandeckuX ypaBHEHUM
MetonoMm Kpamepa. Teopema Kpamepa. Cuctembl m ypaBHEHHH ¢ n HEU3BECTHBIMU. PABHOCHIIBHBIE CUCTEMBI. DJIeMEHTapHBIE
npeoOpa3oBaHMs CUCTEM JIMHEWHBIX adredpanyeckux ypaBHeHui. TeopeMa o mepeBoje CUCTEMBbl B pAaBHOCHIBHYIO €l CUCTEMY.
Pemenue cucteM TMHEHHBIX anreOpanyeckux ypaBHeHHIA MeTonoM ["aycca.

Pa3nen 2. Bexkropnas anre6pa.

OCHOBHBIE MOHSATHS ¥ ONPeJIENICHHs BEKTOPHOH anreOpsl (BEKTOP, KOJUIMHEAPHBIC, KOMIUIAHAPHBIE BEKTOPBI, MOJYJIb BEKTOPa,
paBHBIE BEKTOPBI, €IMHUYHBIHN, HyJICBOH BEKTOPHI). baswc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeopeMbl 0 pa3iIokeHHH BEKTOPa IO
6a3ucy. KoopnunaTs! BekTOpa B JaHHOM Oasuce (onpeaeneHue). OpToHOpMHUPOBaHHEI Oa3uc. HaxoxeHne KoopIiHAT BEKTOpa 110
M3BECTHBIM KOOpJHMHATaM €TI0 Hayajla ¥ KoHua. JIMHeHHble onepayuy Hall BEKTOPaMU: CJIOKCHUE, BEIYUTAHHE BEKTOPOB, YMHOKECHHUE
BEKTOpa Ha ynciio. CKaJsipHOE IIPOM3BEICHNE BEKTOPOB, CBOICTBA CKAJIIPHOTO Npou3BeicHus . CKalsIpHOe POU3BEICHHE

BEKTOPOB, 3aJJaHHBIX KOOPANHATAMH B OPTOHOPMHpPOBaHHOM Oasuce. [IpuMeHeHne CKaIsIpHOTO IIPOU3BECHNUS K PEIICHHIO 33/1a4
(Moxynb BeKTOpa, JUIMHA OTPEe3Ka, YroJl MeXIy BEeKTOPaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, IPOESKIUS BEKTOPA HA BEKTOP).
Hanpasisiomue KoCHHyChl BEeKTOpa. BekTopHOe npou3sBeneHre ByX BEKTOPOB, CBOMCTBA BEKTOPHOTO NPOM3BeIeHNs. BekTopHoe




MpOU3BEICHHE BEKTOPOB, 33JaHHBIX KOOPIMHATAMHU B OPTOHOPMUPOBAHHOM Oasuce. IIprMeHeHe BEeKTOPHOTO MPOU3BEACHHUS K
peneHuro 3aaa4 (IUI0IaAb apauieJorpaMma, IIoaab TPEYroJIbHUKA, YIOJI MeX Ty BekTopamu). CMeIIaHHOE IPOU3BECHUE TPEX
BEKTOPOB — ompeeneHre. CMemanHoe IPOM3BECHHE BEKTOPOB, 3aJaHHBIX KOOPANHATAMH B OPTOHOPMHPOBAHHOM Oasrce.
CBolicTBa CMEIIaHHOTO NMpou3BeAcHUS. KOMIUIeKCHBIE YicTa U JeWcTBUS Haa HUMH. M300paskeHne KOMIIIEKCHBIX YHCeNT Ha
IUTOCKOCTH. MOyl M apIyMEHT KOMILIEKCHOTO YKcia. Anrebpandyeckas 1 TPUTOHOMeTprdecKasi GOpMbI KOMIUIEKCHOTO YHCIIA.
Dopmyna Ditnepa. [TokazaTenpHas hopma KOMIUIEKCHOTO Yucia. KopeHb U3 KOMIDIEKCHBIX YHCEI.

Paznen 4. [lepemennas. [Ipenen. dyHxnus.

[Monstre QyHKIMK. 3aBUCHUMBIC U HE3aBUCHUMBIE IEPEMEHHbIE, 001ACTh ONPEISICHHUs 1 MHOXECTBO 3HaYeHUH (pyHKIMH. CriocoOb!
3aganus GyHknmu. ['paduk GpyHakipm. OCHOBHBIE CBOMCTBA (DYHKIIUH: MOHOTOHHOCTB, YeTHOCTB, IEPHOANIHOCTD,
orparndeHHOCTh. CnoxHast ¢pynknus. [Torstue okpectHocTH Touku. [Ipenen dynkuun B Touke. [Ipenen GpyHkIm Ha
O6eckoHeuHocTH. beckoneuno mManble 1 6eckoHeyHO Oombiine QyHKunu. Teopema o CBsI3U OECKOHEUHO MaNbIX B OECKOHEUHO
Gonbuvx BennuuH. [IepBolii 1 BTopoii 3aMeuarenbHble pesenbl. CpaBHEHNE OECKOHEUHO MajbIX, 3KBUBAJICHTHbIE OECKOHEUHO
Maisle. OCHOBHBIC SKBHBAICHTHOCTH. HenpepsIBHOCTE (YHKIINH B TOUKE U HA OTPE3Ke, CBOMCTBA HETIPEPHIBHBIX (DYHKIIMI.
Krnaccu¢ukanus Touex pa3psiBa (GyHKIUH.

Paznen 5. Anddepenimanpaoe neancienne GyHKIHA OQHON ITepeMeHHOH.

[onsTre Mpou3BoAHON GyHKIMHK B TOUKE. [ eoMeTpHIecKuii CMBICI IPOU3BOAHON. Y paBHEHHS KacaTeIbHON M HOPMaIH K rpaduKy
¢ynkuun. [TpaBuna HaxoxaeHus npousBoaHou. [lonarue nuddepenunana pyakuun. [lponsBoanas cnoxxHOR
¢yskiyn.[Ipon3BoaHbIE BHICIINX MTOPSIKOB.

2 cemecTp

Paznen 5. Anddepenimanpaoe neancieHne GyHKIMA OQHON ITepeMeHHOMH.

Teopemsr Poms, Jlarpamka, Komm. Oxctpemyms! GyHKIMN, Heobxoanmoe yenosue. [Ipu3Haky MOCTOSHCTBA, BO3PACTAHUS U
yObiBaHMs pyHKIUH. JloCTaTOYHbIE MPU3HAKH CYILIECTBOBAHMS IKCTpeMyMa (GYHKIIMU. BBIMTYKI0CTh, BOTHYTOCTh rpaduka
¢yskun. Touku neperuba. JlocraTrounsle MPU3HAKY BBITYKIOCTH, BOTHYTOCTH Tpaduka QyHKIMK 1 TOUKH neperuda. [Ipasuio
Jlomurans. AcumnroTsl rpaduka GyHknuu. Buast acumnToT. OOmIuiA 1uTaH uccieoBaHus GyHKIUU U IOCTPOCHUS €€ rpaduka

Paznen 6. HeonpeaeneHHblid U onpeieJIeHHBIN HHTErpall.

ITepBooOpa3Hast GyHKIMS U HEONPEACIEHHBIH HHTETpall. Teopema CyniecTBOBaHU MepBooOpa3Hoii. CBOHCTBA HEONPEIEIIEHHOTO
uHTerpana. Tabnuiia OCHOBHBIX HHTErpaoB. MeTo/ 3aMeHbI IEpEeMEHHON B HEOIPEACIICHHOM HHTeTpae. MeTo] HHTEerpHPOBaHUS
10 YacTsM B HEONPEIEeIeHHOM HHTerpaie. PamonansHbie 1poou. HTEerpupoBaHue MpOCTEHIINX pallMOHAIbHBIX APOOEH.
Pa3noxxeHue panMoHaNbHOM APOOHU Ha MpOCTEHITHE.

3amaga o BEIYMCICHNH IUTONIAIN KPUBOJIMHEHHON Gurypsl. OnpeneneHHbIii naTerpai. Teopema cymecTBoBaHusa. OCHOBHEIE
CBoOIfcTBa omnpezeneHHoro uarerpana. ®opmyna HetotoHa — JleliOHuIa. 3aMeHa IepeMeHHO B ONpe/ieIeHHOM HHTeTrpae.
HHTerpupoBaHue 10 YacTsM B onpeeraeHHoM uHTerpane. HecoOctBenHble nnTerpanst 1 u 2 poxa. Ilnomans miockoi Gurypsr B
IPSMOYTOJIbHOM IEKapTOBOM cucTeMe KOOpAUHAT.

Paznien 7. ®yHKIMM HECKOJIBKUX NIEPEMEHHBIX.

[MonsTe QyHKuMK 1BYX nepeMeHHbIX. CriocoObl 3a1anust PYHKIMN JBYX IEPEMEHHBIX, 001acTh ee onpeneneHus. OKpecTHOCTD
pamuyca r Touku. IIpenen GpyHKINM ABYX IepeMeHHBIX. YacTHBIE M OHOE IPUPAIIeHHs GYHKINH IBYX epeMeHHbIX. YacTHEIe
HIpOU3BOJHBIC (DYHKIUH IBYX MEPEMEHHBIX, UX TeOMETpUIecKHi cMbIci. YacTHbIe AuddepeHImansl, MoIHbIH auddepeHuan
(yHKIMM OBYX IepeMeHHBIX. YacTHbIEe IIPOM3BO/IHBIC BBICIIMX TOPSIKOB. TeopemMa 0 He3aBUCHMOCTH OT MOCIIEJ0BATEIbHOCTH
muddepeHnnpoBaHs. DKCTpeMyM (YHKIUH ABYyX MepeMeHHBIX. HeoOXoMMMbIe M JOCTaTOUHBIC YCIIOBUS CYIIECTBOBAHHS
SKCTPEMyMaA.

Paznen 8. luddepennmansapie ypaBHEHUS.

[onstre muddepernnansHoTO ypaBHEeHNUS. [lopsanok, pemenne muddepeHIranIsHOro ypaBHeHUS. IHTerpansHble KpUBBIE.
Juddepenunanbueie ypaBHeHUs 1-T0 nmopsaka: odumii Bu, 3aaa4ya Koy, obiee u 4acTHOE pelieHust, 00U 1 YacTHBII
unTerpaisl. JJuddepeHunansuble ypaBHEHUS C pa3AeNeHHBIMU U pa3JIeIsIOIIUMUCS TIepeMEHHBIMH. JInHeitHbIe
muddepernnansabie ypaBHeHHS 1-ro nopsaka. JuddepeHnnansapie ypaBHEHHS BRICIINX MTOPSIKOB, TOMYCKAOIINE TOHIKCHNE
nopsaaxka (3 suma). OOmue MOHATHS O IMHEHHBIX OXHOPOAHBIX AN GEPEHIINATBHBIX YPaBHEHUAX BRICIINX ITOPSAKOB: ONpeeIeHue,
HOHATHE O JMHEHHO He3aBUCHMBIX (DyHKIMSX, (GyHAAMEHTaNIbHAS CUCTEMa penieHui. Teopema o cTpyKType 00ILIero pereHus
JMHEHHOTO OHOPOAHOTO A PepeHINaNbHOT0 YpaBHeHH. BeiBoa opMy aist 001Iero pemeHus JIMHEHHOTO 0JJHOPOIHOTO
muddepeHnnansHOTO ypaBHEHHS 2-T0 nopsaaka. JInaeitHbIe HeoHOpoIHEIe () depeHInaIbHEIe YpaBHeHNA. Teopema 0 CTpyKType
00IIero pelIeHns INHEHHOTr0 HeOTHOPOIHOTO U (hepeHIHaIbHOrO ypaBHeHHs. JInHelHbIe HeOTHOPOAHbIE TU((epeHIHaTbHEIe
YpaBHEHHS C NIPABO YaCThIO CIIEINAIBHOTO BH/IA.

IIpakTryeckue 3aHATHS
1 cemectp
IMpakTrdeckoe 3anarue 1. OnpenenuTens U ero CBOHCTBA. BrraucieHne onpenenuTens o cTpoke, CToI0Iy
IIpaktiueckoe 3aHsTHe 2. Pemmenne cucteM MMHEHHBIX ypaBHeHHH (MeTox Kpamepa, meton "aycca amst KBaipaTHBIX CUCTEM)
ITpakTuyeckoe 3anATHe 3. PemeHne cucteM NMHEHHBIX ypaBHeHUH (MeTo ["aycca Asst MPOU3BOIBHBIX CUCTEM)
IIpakTuueckoe 3anatue 4. Bekropsl. JIunelHble onepanuy HaJl BEKTOPAMHU.
IIpakTnyeckoe 3anarue 5. JIeWcTBUs ¢ BEKTOPaMU, 3aJaHHBIMU KOOPIUHATAMH
[Ipaktiueckoe 3ansTHE 6. CKaNIpPHOE POU3BEECHUE BEKTOPOB




IIpakTnyeckoe 3aHaTue 7. BEKTOpHOE U CMEIIaHHOE IPOU3BEICHUS BEKTOPOB

I[Tpaxtiueckoe 3austie 8. KonrponbHas paboTa

ITpakTuueckoe 3anatue 9. KoMmiiekcHble yucia

Ipakriuaeckoe 3austue 10. yHKIHN: 001IaCTh ONpEIeIeHNUs, 00JacTh 3HAUEHHH, CBOHCTBA, TpaduKu THHEHHON QYHKINH,
KBaJpaTHYHOH, 00paTHOH MPOMOPLUOHATBHOCTH.

I[Tpaxtuueckoe 3ansitue 11.I1penenst GpyHknuii: ocHOBHbIE HeonpeaeneHHoCTH. b.0. n 6.M. pyHKIMN

IIpakTuueckoe 3anatue 12. 3ameuaTenbHbIE IPEIEIIB

IIpakTuyeckoe 3anarue 13. IIpousBoanas u quddepenuuman

ITpaxtiueckoe 3ausitie 14. [IpousBoxHas cinoxxHON QyHKIUMK U IPOM3BOJHBIC BBICIIIMX ITOPSIIKOB

2 cemectp

IIpakrtiueckoe 3austue 1. [Ipasuno Jlomurans. MccnenoBanue GyHKINH HA MOHOTOHHOCTD U 3KCTPEMYMBI C IOMOIIBIO IEPBOH
MIPOU3BOJHOM.

[Tpaxtrueckoe 3aHstHe 2. AcuMnTOTH rpaduka ¢pyakiuu. [TonHoe nccnenoBanne GQyHKIUA 1 MOCTpOSHUE TpaduKa.
IIpakTiaeckoe 3ausTue 3. [leppooOpas3HbIe M HEONIPEAECTICHHBII HHTETPaJ: HeTIOCPEICTBEHHOE HHTETPHPOBaHHE.
[Ipaktiueckoe 3anstue 4. IHTerpupoBaHue nojseieHUeM oA 3HaK quddepeHnnana, 3aMeHa NepeMEeHHOM.
I[Tpaxtiueckoe 3ausitie 5. @opMya HHTETPUPOBAHUS 110 YACTsAM. VIHTErpupOBaHUe palMOHAIBHBIX APOOCH.
[Ipaktdeckoe 3ausaTre 6. OnpeaeIcHHBIA HHTETPpall U ero Beraucienue (popmyna Hetorona—JIeiiOHma)

IIpakTtiueckoe 3anstue 7. HecoOcTBeHHBIH HATETpat | U 2 posa: BEUHCICHHE.

IIpakTuyeckoe 3anarue §. [IpunoxeHus: onpeaeNeHHOro HHTerpaia (BplYMcIeHue iomanen Guryp u o00beMOB TeJl BpalleHHs)
ITpaxtuueckoe 3austie 9. OYyHKINHM HECKOJIBKUX IIEPEMEHHBIX: YaCTHbIE IPOU3BOAHBIC U AU hepeHIINaL.

IIpakriuaeckoe 3ausTie 10 YacTHEIC MTPOM3BOAHBIE BTOPOTO MOPSAKA M KCTPEMYM (DYHKIIMH JBYX NTEPEMEHHBIX.
IIpaktiueckoe 3anstue 11. KonTponsHast paboTa

[Mpaxtiueckoe 3austue 12. Anddepennuansupie ypaBHeHHs 1-ro HOpsiiKa ¢ pa3aeiSIoIMUCS IePEeMEHHBIMU.
IMpakTrdeckoe 3ansarue 13. JIuneitabie nuddepeHnuanbHbe ypaBHEHUS 1-To mopsika

Ipakriueckoe 3austue 14. IuddepeHnuansHble ypaBHEHUS N-T0 MOPSIKA, JOIyCKAIONIIe TOHKEHIE TOPAAKa.
IIpakTuyeckoe 3anarue 15. JIuneiinsie oqHopoaHsle AuddepeHanbHbe ypaBHEHUs N-ro NOpsiIKa.

I[Tpaxtuueckoe 3anstie 16. JInneitHsle HeoHOPOAHBIE AN (EPEHIIANbHbIE YPABHEHHS N-T'O MOPSAKA.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepevyeHb BUI0OB OLIEHOYHBIX CPEICTB

- 3aJaHusA U1 IIPOBEACHUA KOHTPOJBHBIX pa60T;
- OK3aMCHAIIMOHHBIC BOITPOCHI.

6.2. Tembl NMCBMEHHBIX PadoT

KonTpopHBIE paboTHI 11O TEMaM:

1. JInneitnas anre6pa u BekTopHas anredpa (1 cemectp).

2. KomrmuiekcHple uncia (JoManiHssi KOHTpOoJIbHas paboTa)

3. Brrancnenne npexenoB OyHKINH (JOMaNIHIS KOHTPOIBHA paboTa)
4. UccnenoBanne GyHKIHN (IOMAIIHSS KOHTPOJIbHAS paboTa)

5. OnpenenéHHblil 1 HeonpeAeAEHHBIA HHTErpal (2 ceMecTp).

6. JludhepeHnmanbHple ypaBHEHUS(IOMAIITHAS KOHTPOJIbHAS paboTa).
3. Juddepennnansaeie ypaBHEHHUS (2 ceMecTp).

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

BOIIPOCBI K DK3AMEHY B 1 cemectpe

Paznen 1. JIuneiinas anre6pa.

1. Marpursl. [leficTBUs Ha/l MaTpUIaMHu (CJI0KEHHE, BEIYUTaHNE, YMHOKCHHE MaTPHIIBI Ha YUCIIO, TPOU3BEACHIE MATPHII).

2. MunOp 1 anrebpandeckoe IOMOTHEHHE 31eMeHTa. OnpenenuTens n-ro IopsaKa.

3. CBoiicTBa onpeaeauTeneH.

4. O6uiye cBeaeHHs O CHCTEMax JIMHEHHBIX anreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH ¢ N HEU3BECTHBHIMU. Perienne
cucteMbl. CUCTEMBI COBMECTHBIE M HECOBMECTHBIE, COBMECTHBIE OIIPE/ICIICHHbIE U HEONPEIEIICHHBIE.

5. Pemenue cucrem MMHEHHBIX anredpandeckux ypaBHeHuit metogoM Kpamepa. Teopema Kpamepa.

6. CucteMbl m ypaBHEHHH ¢ N HEM3BECTHBIMU. PaBHOCHIIBHBIE CHCTEMBI. DlIeMEHTapHbIE IPe00pa30BaHus CUCTEM JIMHEHHBIX
anreOpandyeckux ypaBHeHHH. Teopema o mmepeBojie CHCTEMBI B PaBHOCIIIBHYIO €1 CHCTEMY.

7. Permenne cucteM IMHEHHBIX areOpandecKux ypaBHEHHI MeTonoM [aycca.

Pa3nen 2. BekropHast anreopa.

8. OCHOBHBIC TIOHSATHS U OTIPE/IeNICHHsI BEKTOPHOH anreOps! (BEKTOp, KOJUTHHEAPHBIE, KOMIIAHAPHBIE BEKTOPHI, MOJIYJIb BEKTOPA,
paBHbIE BEKTOPHI, €IUHUYHBIH, HYJIEBOW BEKTOPHI).

9. bazuc Ha IIOCKOCTH U B IIPOCTPAHCTBE. TeopeMbl 0 pa3sioKeHUH BEKTOpa Mo Oasucy.

10. KoopauHaThl BEKTOpa B 1aHHOM Oasuce (onpenenenue). OpTOHOPMUPOBaHHKIH 0a3uc. HaxoxIeHre KoopIuHaT BEKTOpa Mo
W3BECTHBIM KOOPAWHATAM €ro Hadaia ¥ KOHIIA.

11. JIuneiinble onepanuy HaJ BEKTOpaMU: CJIOKEHUE, BBIYUTaHUE BEKTOPOB, YMHO)KEHHE BEKTOPA HA YUCIIO.

12. CkansipHoe IpOU3BeIeHNE BEKTOPOB, CBOMCTBA CKAJISIPHOTO MPOU3BEIEHHUS.




13. [IpuMeHeHne CKASIPHOTO MPOU3BEAEHHS K PEIICHNIO 3a7a4d (MOylb BEKTOPa, AJMHA OTPE3Ka, YroJl MeXKAy BEKTOPaMH, YCIOBUE
OpPTOTOHAJILHOCTH BEKTOPOB, MPOCKIIUS BEKTOPA HA BEKTOP).

14. BekTopHOE TIPOHU3BENICHHE JABYX BEKTOPOB, CBOHCTBA BEKTOPHOTO MMPOU3BEICHUS.

15. [IpuMeHeHne BEKTOPHOTO MPOU3BEACHHSI K PEIICHHIO 3a/a4 (TUIOIAAH NapaieorpaMmma, TpeyroJbHUKA, Yrol MEXIY
BEKTOPaMH).

16. CMenraHHOE NMPOU3BEACHHUE TPEX BEKTOPOB — orpenesieHne. CMenaHHoe MPOU3BEICHHE BEKTOPOB, 3aJJaHHBIX KOOPIMHATAMH B
OPTOHOPMHPOBAHHOM Oas3mce.

17. CBoiicTBa CMELIAHHOTO MPOU3BEICHHS.

Pasnen 3. AnanuTtuyeckas reoMeTpus

18. IIpsiMoyroypHast JeKapTOBa CUCTEMA KOOPAUHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas Touka 1 HOPMaIbHBIH BEKTOP IJIOCKOCTH. Y paBHEHHE MIOCKOCTH, IPOXOISIIEH uepe3 JaHHYI0 TOUKY
HEPIeHANKYISIPHO TaHHOMY BekTopy. OOliee ypaBHEHHUE IIIIOCKOCTH.

20. YpaBHEHHE INIOCKOCTH, IPOXOASIIEH Yepe3 TpH TOUKH. Y paBHEHHE INIOCKOCTH «B OTPE3Kax» Ha KOOPANHAT-HBIX OCSX.
21. OnopHas TOYKa ¥ HAIIPABIIAIOMKI BEKTOp NpsiMoit. O6mIue, mapaMeTpudecKre, KAHOHUUECKHUE YPaBHEHUS MIPSIMON B
npoctpancTBe. KaHoHMUECKHe ypaBHEHUS IPAMON B IPOCTPAHCTBE, IPOXOIAIIEH Yepe3 ABE TOUKH.

22. Yron Mexay NpsiMoil U INIOCKOCThI0. Touka nepeceueHust MpsMOi U MIIOCKOCTH.

23. Ilpsimas Ha MIOCKOCTH. PasnuyHble BUABI ypaBHEHUs IPSIMOM Ha IIIOCKOCTH.

24. OxkpyxHOCTh. KaHOHHYECKHEe ypaBHEHUS! OKPY)KHOCTH U €€ MOCTPOSHHUE.

25. Onnunc. KaHoHnuecKkye ypaBHEHHUS 3IIMIICA U €T0 TOCTPOEHHE.

26. I'mmep6ona. KaHoHM4Yeckne ypaBHEHUS THIIEPOOIIHI B €€ IOCTPOCHHE.

27. Ilapabona. KaHoHMYecKue ypaBHEHHS apaboIbl U €e IOCTPOSHHE.

Paznen 4. Ilepemennas. [Ipenen. dynkuus.

28. INonstue pyHKIMHU. 3aBUCHMBIE U HE3aBUCUMBIE IIEPEMEHHBIC, 00JIaCTh OIPEICNICHNS 1 MHOXKECTBO 3HAYCHUH (DYHKIIHH.
Crnioco0b1 3ananus GyHkuu. I'paduk GyHKINH.

29. OcHOBHBIE CBOWCTBA ()YHKIIMN: MOHOTOHHOCTb, Y€THOCTh, IEPUOANYHOCTh, OTPAHUYEHHOCTb.

30. CnoxxHas GyHKIHS.

31. INonstue oxpectHOCTH TOUKH. [Ipenen GpyHKIUN B TOUKE.

32. Ipenen GhyHKIMH HAa OECKOHESYHOCTH.

33. BeckoHeuHO MalTbie M OeckoHedHO Oombiive Gy, Teopema o cBI3u OECKOHEYHO MAIIBIX X OECKOHEYHO OOJIBIINX BEITHYHH.
34. IlepBblil U BTOPOH 3aMe4aTelIbHbIC IPEAEIIBL.

35. DkBUBaJIEHTHBIE OECKOHEUHO MaJble BeMUYUHbL. OCHOBHBIE SKBUBAJIEHTHOCTH.

36. HenpepeiBHOCTB (DyHKIIMHM B TOUKE U Ha oTpe3ke. Knaccudukanus Touek paspsiBa. CBOWCTBA HENIPEPBIBHBIX (YHKIIUI.

Paznen 5. luddepernnansaoe ucurcneHne GyHKIUH 0JHOH epeMEHHOMN.

37. IloHsaTHe MPOU3BOTHON (YHKIIMH B TOUKE.

38. 'eoMeTpHYIECKUH CMBICI IPOU3BOTHOM. Y paBHEHHUS KacaTeNbHON W HOpMaJH K TpaduKy QyHKIIHH.
39. IIpon3BoAHBIE BBICIIUX MOPSAKOB.

40. ITonstue nuddepenimana GyHKIUH.

BOITPOCBHI K DK3AMEHY Bo 2 cemectpe

Pasnen 5. Iuddepenimansroe ucurcaeHue GyHKIMNA 0HON MepeMeHHO.

1. DKcTpeMyMBI (DYHKIIHH.

2. IIpu3HaKH MOCTOSHCTBA, BO3PACTAHUS U yOBIBAHUS (DYHKIIUHL.

3. HocTtaToyHble MPU3HAKU CYILIECTBOBAHUS IKCTpeMyMa (YHKIIHUH.

4. BoimykiiocTs, BOrHYTOCTb Tpaduka ynkuun. Touku nepernoa.

5. JlocTaTo4HBIC TPU3HAKY BBHITYKJIOCTH, BOTHYTOCTH Ipaduka GpyHKIINH U TOUYKH IIepernoa.

6. ITpaBuno Jlonurams.

7. AcuMmntoThl rpaduka GyHKIMU. Buasl acHMITOT.

8. O0mmii mIaH uccnenoBaHus QYHKIUH U TOCTPOSHHS e€ TpaduKa.

9. KommiekcHbIe 9ncia: onpeseseHne, AeiCTBUTeNbHAsS 1 MHUMAas YaCTH KOMIUICKCHOTO YHCIIa, MHUMAsI €IMHUIIA, PAaBHEIE,
CONps’KEHHbIE KOMIUICKCHBIE YHUCTA.

10. JleficTBus Ha/l KOMIUIEKCHBIMH YHciIaMy. 300paxkeHne KOMIUIEKCHBIX YHCEI.

11. TpuroHoMeTpr4ecKkas 1 mokaszaTesbHas (GOpMBI 3aITUCH KOMIUIEKCHBIX YHCETI.

12. YMHOXEHHE U JeJIeHIe KOMIUIEKCHBIX YHCel B TPUTOHOMeTpHueckoi ¢opme. Dopmyna Myaspa. M3BrnedeHne apuMeTHIecKux
KOpHEN U3 KOMIUIEKCHBIX YHCEL.

Paznen 6. HeonpeneneHHslil U ONpeIe/IeHHBIN HHTErpail

13. IlepBooOpazHas GpyHKUMS M HEOMpeaeIeHHbII nHTerpai. Teopema cyiecTBOBaHHs EPBOOOPA3HOM.

14. CpoiicTBa HeoNnpeAeIeHHOT0 HHTErpaa.

15. Mertox 3aMeHbI IEpeMEHHON B HEOIIPEIEJICHHOM HHTETpaJie.

16. MeTox MHTETpUpOBAHUS 10 YACTSAM B HEONIPEAEICHHOM HHTErpaie.

17. PannonanbeHbie 1poou. HTErpupoBaHUe NMPOCTEHIINX PAllMOHAILHBIX JAPO0eH.

18. PaznoxeHne pannoHaIBHOW APOOH Ha IPOCTEHIINe

19. 3agaga 0 BEIYHCIICHUH TUIOIIAN KPUBOIMHEHHOH (urypsl. OnpeneneHHbIi nHTeTpai. Teopema Cymie-CTBOBAHUSL.
20. OcHOBHBIE CBOMCTBa OIPEEIIEHHOIO MHTErpaja.




21. ®opmyna Herotona — Jleit6uuma.

22. 3aMeHa IepeMEHHOM B ONpEICICHHOM HHTErpale.

23. HTerpupoBaHue 0 YacTsIM B OIIPEJeICHHOM HHTErpaje.

24. HecoOCTBEHHBIE HHTETPAIIBI C OECKOHEUHBIMH TPE/ICIIaMH.

25. HecoOcTBeHHBIE MHTETPAJIBI OT pa3pbIBHOM QyHKUINU.

26. [TInoutanp miockoi Gpurypsl B IPsIMOYTrOIbHOM A€KapTOBOH cUCTEME KOOPAUHAT.

Pazgen 7. ®yHKIMM HECKOIBKUX IIEPEMEHHBIX.

27. Ilonsitne GyHKIMU IBYX NepeMeHHbIX. CrIocoOb! 3aJaHus (QyHKINH ABYX IEPEMEHHBIX, 00JIaCTh €€ ONPEAEICHHUSL.

28. YacTHbIe U ITOJTHOE NPUPAIIeHNS (QYHKINN IBYX IIEPEMECHHBIX.

29. YacTHBIC IPOU3BOIHBIE (DYHKIIMU JBYX IEPEMEHHBIX.

30. [onubiit ntuddepenman GyHKIUN IBYX IEPEMEHHBIX, YaCTHBIE TU(depeHInanbl.

31. KacaTenbHas IOCKOCTh MU HOpPMallb K HOBEPXHOCTH.

32. YacTHble MPOU3BOIHBIE BBICIIUX MOPSIIKOB. TeopeMa 0 He3aBUCUMOCTH OT TIOCIIeI0BAaTeFHOCTH quddepeHInpoBanHysl.
33. OkcTpeMyM (QyHKIMHU ABYX NepeMeHHbIX. HeoOXoanMble U TOCTaTOYHBIE YCIOBHS CYLIECTBOBAHUS IKCTPEMYMA.

Paznen 8. AuddepeHnmansapie ypaBHSHUS

34. INonstue muddepernuansHOro ypapHeHus. [lopsnok, pemenne muddepeHnnaIb-HOro ypaBHEeHH. MIHTerpaabHbIe KPUBBIE.
35. quddepenunanbusie ypaBHeHUs 1-ro nmopsaka: ooumii Buz, 3agavya Koy, obiee 1 4acTHOE pelieHust, 00U 1 YacTHBIH
HHTETpabl.

36. JuddepernunanbHbie ypaBHEHUS C pa3IeICHHBIMU U Pa3IEISIONIMHUCS TIEPEMEHHBIMU.

37. Jluneitnsle auddepeHInanbHbIe ypaBHeHUS 1-ro mopsaka.

38. TucddepenHunanbuble ypaBHEHUS! BHICIINX MTOPSIKOB, JIOIYCKAIONIME MOHWKEHNE NOPsAKS.

39. OOmue MOHATHSA O JIMHEHHBIX OXHOPOIHBIX TU((epeHIIHANTFHBIX YPaBHEHHUAX BBICIINX ITOPSIKOB (OTpeeNieHre, IOHITHE O
JIMHEHHO HE3aBUCUMBIX (YHKIUAX, PyHIaMEHTAIbHAs CHCTeMa penieHnil). Teopema o CTpyKType 0OIIero pemeHus THHEHHOTO
OJTHOPOIHOTO TG pepeHINaNbHOTO ypaBHEHHS.

40. BoiBozt popmyt utst 0OIIETO peneHus IMHEHHOTO OAHOPOJHOTO JU(PEepEeHINATBHOTO YPaBHEHUS 2-T0 MTOPSIKa.

41. JIuneiinsie HeOTHOPOTHBIE MU GepeHTHanbHbIe ypaBHeHH. Onpenenenue. Teopema o cTpyKType 00IIero penieHus IHHSHHOTO
HEOAHOPOAHOro MU depeHnnanT-HOro ypaBHEHHS.

42. JIuneiinsle HeoqHOPOIHBIE MU depeHInaTbHbBIC YPAaBHEHUS C IIPABOH YacThO CIICNUAIbHOTO BUA (3 ciydas).

Paznien 9. DneMeHTH TEOPUH BEPOSITHOCTEI.

43. DnemenTsl KoMOUHaTOpuKH. Paznuunsle Buabl coennnennit IlepecranoBku. Pazmerienus. Coueranus.
44. Tlpeamet Teopun BeposiTHOCTel. McnbiTanue. Mcxon nenbiranus. Kinaccudukanns coOsrtaid. [TonHas rpymma coOBITHIA.
45. Yacrora nosiBieHust coObIThs. Kitaccndeckoe omnpenenieHne BepOsITHOCTH.

46. Cymma, Ipou3BeCHUE, PA3HOCTH COOBITHI.

47. YcnoBHasi BEpOSITHOCTb.

48. Teopembl CIIOKEHHS BEPOITHOCTEH U CIICICTBUS U3 HUX.

49. Teopema yMHOKEHHSI BEPOATHOCTEH U €€ CIIEICTBHUS.

50. TeopeMa 0 BEpOATHOCTH MOSIBIICHUS XOTS OBl OHOTO COOBITHSI.

51. TeopeMa o MOJTHOW BEPOSTHOCTH COOBITHUSI.

52. BepostHocTh Tunote3. @opmynsr baiieca.

53. IloBropenue ucneitanuii. @opmyna beprymnu. HauseposiTHelIee 41cIo HaCTYIIICHUH COOBITHS.

54. Acumnrornueckue popmyssl. opmyna ITyaccona.

55. JlokanbHas Teopema Myaspa — Jlamaca.

56. UnterpansHas Teopema Jlamnaca.

Paznen 10. DnemenTsl Teopuu BeposiTHOCTEH. CitydaiiHble BEJIMYHHBI.

57. CnydaliHble BEIMYHMHBI, UX BUABL. 3aKOH paclpe/elIeHus CilydaiiHol BenudyuHsbl. Pian pacnpenenenus. MHOrOyroJbHUK
pacrpenesneHus.

58. dyHKIMs pacpeiesieHUs] BEpOSTHOCTEH CIlydailHON BEJIMYMHBI, €€ CBOMCTBA U TpaduK.

59. BeposTHOCTb NONaAaHus CIydyaiiHON BEIMYUHbI HA 331aHHBIN y4acTOK. TeopeMa 0 BEpOSITHOCTH OTAEIBHO B3SITOTO 3HAYECHUS
HEIpPEpBIBHOM CITydailHON BEJIMYUHBI.

60. IInoTHOCTD pactpeneneHus BeposiTHocTeil. CBOCTBA MIOTHOCTH, UX T€OMETpUUeCcKas HHTEPIIPETALHSL.

61. MaTtemaTHueckoe 0XHUIaHUe JUCKPETHOM U HENIPEPBIBHOM ciiydaiiHOM BeanuuH. CBOMCTBAa MaTEMATHUECKOTO OXKUAAHUS.

62. Mona u MeinaHa Cily4aiiHOM BEJIUYMHBL.

63. uctiepcust u cpeHee KBaIpaTHIecKoe OTKIOHEHUE TUCKPETHOH U HeTIPEPHIBHON CiiydaifHo! BenudauH. CBOWCTBA JUCTICPCHH.

[TpumepHBIe 3a1aHns TS IPOBEICHUS TEKYIIETO0 KOHTPOJIS M TPOMEKYTOYHON aTTeCTAlMH HAXOIATCS Ha y4eOHOM TopTaje
CI'YBT B xypce MATEMATHKA.

6.4. Mertoauueckue MaTepuaJibl, onpeaeasaonue npoueaypbl OeHuBaHUS

OK3aMeH 10 JUCLMIUIMHE B 1 U 2 ceMecTpax CONEPKHUT TEOPETUUECKYIO YaCTh, HAIPABICHHYIO HAa OLICHKY 3HAaHUM U IPaKTHYECKYIO
9acTbh, HANPABJICHHYIO Ha OLIEHKY YMEHUII U HaBBIKOB, XapaKTEePU3YIOIUX (GOPMHPOBAHUE YKAa3aHHBIX KOMIICTEHIIHI.
Teopernueckast yacTb 3K3aMeHa 0 JUCIUILIMHE TPEACTABIAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOT0 MaTepyaa —
MOHSATHSL, ONIPENIEIICHNS], CBOUCTBA, TEOPEMBL.

B pamkax TeopeTHueckoil 9acTu 00ydaromuiics A KaXI0r0 BOpoca (hOopMynupyeT IpaBUIbHBIE, C €0 TOUKHU 3PEHUS, OTBETHL
3a7aHie CUNTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3amaHue




CUUTAETCS HE BBIIOIHEHHBIM.
ITpakTUdeckas yacTh SK3aMeHa M0 AUCLUILTHHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJIECHHbIE HA BBISIBICHUE BO3MOKHOCTH NPAKTHUECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pasiena.
DK3aMeH BBICTABIISETCS C YUCTOM PE3yIbTaTOB BBIIOJIHEHUS TCOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
NpPUBEJCHHBIMU HIXKE TPEOOBAaHUAMH.
Kputepun oneHuBaHus:
"HEYOBIETBOPUTEIHHO" - 00YJaIOIINICS ITOKA3hIBAET CIAOBIH YPOBEHb TEOPETHUCCKHUX 3HAHUH. HeyBepeHHO 1 IOTHIecKH
HeToCIe0BaTeNIbHO H3IaraeT MaTepral. HempaBunsHO OTBe9aeT Ha JOIOJIHUTENIBHBIE BOIIPOCH MU 3aTPYAHSAETCS C OTBETOM Ha
HUX. He nmeer uetkoro npencrasieHus 00 U3y4aeMOM MaTepHaie, 10IycKaeT rpyoble omnOKU. JleMOHCTpUpPYET YaCTHYHBIE,
(parmMeHTapHBIE, OYeHB TIOBEPXHOCTHBIC YMEHHS, OITycKas TpyOble OmMOKH. [|eMOHCTpHpYyeT HU3KHUH YPOBCHD BIIaICHAS
MaTepuaoM, J0IycKas rpyOble ommOKn. PACKPBIT cofepikaHne TeOpeTHIECKOH 1 MPaKTHIeCKOH JacTeil Ounera MeHee, 94eM Ha

59%.

"V noBneTBOpPUTENBHO" - 00yJaromuiicsa MOKa3bIBAET 3HaHHE OCHOBHOIO JIEKIIMOHHOTO M MPaKTUYEeCKOro MaTepHana. B oTeere He
BCET/Ia MPUCYTCTBYET JOTHKA M3T0KeHHs. OOyJaromuiics NCIIBITEIBACT 3aTPyAHEHHS TIPH PEIICHUH TPAKTHUSCKUX IPUMEPOB.
IoxasbiBaeT (hparMeHTapHBIC, JACTUIHBIE 3HAHUL. JleMOHCTpUpyeT yMeHus 6e3 rpyoOsix ommbok. He oTpaboTaHbl HABBIKU U
NpUEMBI CAMOCTOSTEIBHON paboThl. PACKPBLT cofiepKaHue TEOPETUIECKOM U IIPaKTUIECKOH YacTteid Omtera Ha 60%-74%);
"Xoporo" - 06yJaromuiics IOKa3sIBaeT TOCTATOYHBIA YPOBECHb TEOPETHUECKHUX U MPAKTHUECKHUX 3HAHHH, CBOOOTHO ONEPHPYeT
OCHOBHBIMH TTOHATHSIMU. YMEET aHATU3UPOBATh, HO JIOMYCKAET HEKOTOPbIE MOTpeHOCTH. OTBET IMOCTPOEH JIOTHYHO, MaTepHA
u3JaraeTcs rpaMoTHO. JleMOHCTpUpYyeT 3HaHus B 0a30BOM (CTaHAApTHOM) 00BbEMeE, CIOCOOEH pelIaTh TUIIOBBIE 3aauu.
JleMoHCTpHpYyeT yMeHHs Ha 6a30BOM (CTaHAAPTHOM) ypoBHE. Biiasieet 6a30BbIMY HABBIKAMU U IIPUEMaMH MO KOHTPOJIEM MU
PYKOBOZCTBOM. Packpblt coneprkaHue TeOPETHYECKOH U ITpaKTHYecKoi yacTei omera Ha 75%-84%.
"OTnr4yHO"- 00yJarOIIUICS MOKA3bIBAET HE TONBKO BEICOKHI YPOBEHb TEOPETHUECKUX 3HAHUIT [0 M3ydaeMol TUCLIUIIINHE, HO U
BUIUT MEXIUCLUILTHHAPHBIE CBS3H; yMEET aHAIIM3UPOBATh IPAKTHUECKHe cuTyalu. OTBET MOCTPOEH JIOTHYHO. MaTepuan
M3JIaraeTcs 4eTKo, ICHO, apryMEHTHPOBAaHHO. ¥ MECTHO HCIIONIB3yeT HH()OPMAIIMOHHBIN 1 WLTIOCTPATUBHBIA MaTepHall.
JleMOHCTpHpPYET BEICOKHI YPOBEHb 3HAHUI; CIIOCOOCH K CAMOCTOSTENEHOMY aHATIHU3Y U IPUMEHCHHUIO ITOTyICHHBIX 3HAHHH.
JleMOHCTpHpPYeT yMEHHUS BEICOKOTO YPOBHS; CIIOCOOEH pa3paboTaTh CaMOCTOSTENbHBIIN MOAX0/ K PEIICHHIO TIOCTAaBICHHON 3a/1a4uu.
Buasieer HaBBIKaMM M IIpHE€MaMHU Ha BEICOKOM ypPOBHE, CHOCOOCH J1aTh COOCTBEHHYIO OLIEHKY H3y4aeMOro Marepuaina. Packpbin
CoJiepKaHNe TEOPETHIESCKON U MPaKTUIECKOH yacTelt omnera Ha 85%-100%.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIJINHBI (MOJYJIS)

7.1 Pexomenayemasi JinTeparypa

7.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3arjaBue

I/I3}18.TCJ'[I>CTBO, rona

JI1.1 |Harancon . I1. Kpatkuit kypc BeICIIel MaTeMaTHKH Mockaga: Jlans, 2009
JI1.2 | TyranGaeB A. A., Teopus BeposiTHOCTEH 1 MaTeMaTHYECKas CTATUCTHKA Mockga: Jlans, 2011
Kpynun B. T
JI1.3 | IIuckynoB Hukomnait Juddepernnanbaoe 1 HHTETPATBHOE HCYHCIICHUS: yae0. mocobne Mocksa: Unterpai-
CemeHOBUY JUIS CTYZIEHTOB BY30B IIpecc, 2001
7.1.2. lonoJHMUTeIbHAS TUTEPaTypa
ABTOpBI, COCTaBUTETH 3armaBue W3narenscTBO, TOI
JI2.1 |I'mypman Bnagumup PykoBozcTBO K pelieHHIo 3a1a4 10 TEOPUHU BEPOSITHOCTEN U Mocksa: Brici.
Edumosnu MaTeMaTHYECKOW CTaTUCTHKE: yueld. mocodue obpazosanue, 2008
JI2.2 | Munopckuit Bacunuii | COopHHK 3a71a4 TI0 BBICIICH MaTeMaTHKe: yued. mocooue Mocksa: U3a-Bo ®us.-
ITaBmoBHY Mmart. Jmmrt., 2006
JI2.3 | JIuneBuu Ombra Maremarnka: yaeOHoe mocobue Hosocubupck: CI'YBT,
HropesHa, LllepbakoBa 2017
T'annna
BnagumuposHa
7.1.3. Meroanueckune pa3padoTKu
ABTOpBI, COCTaBUTEIN 3aryiaBue WznarenscTBo, rox
JI3.1 | droxosa C. U., MeTtonuueckue yKkazaHus ¥ 3a/1aHUS 10 BBICIIEH MaTeMaTHUKE K Hosocubupck: HI'ABT,
EnunoBa E. C., TUIIOBOMY pacyeTy 1o TeMe "@yHKIUU MHOTUX NEPEMEHHBIX " 1997
[Ta6anuua B. U.
JI3.2 |EmunoBa E. C., MeTtonuveckue yKa3aHus ¥ 3a/I1aHUs 10 BBICIIICH MaTeMaTHKE K Hosocubupck: HU'ABT,
la6anmaa B. 1. TUIIoBOMY pacuéry "AnddepeHimaipaoe HeunciieHne GpyHKmn 1997
0/IHOM nmepeMeHHOU"
JI3.3 |I'aBpunoBa AneBruHa | AHanuTHYeCKas FEOMETPUS: METOA. YKa3. U 3a[aHUs 110 BbICILIEH Hosocubupck: HI'ABT,

MuxaiinoBHa,
[ep6akosa ["anmHa
BnagumuposHa

MaTeMaTHKe [AJ1s cTyaeHToB | Kypca o4. popMbl 00yueHus Bcex
criett. |

2009

7.3 IlepeyeHb NPOrpaMMHOI0 odecrie4eHust

OmneparmonHas cucrema Windows




[Maket npuxagHOTO MporpamMMHoro obecrnedenus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Haznauenwue Ob6opynoBaHue
YuebHas ayAUTOpUS quist | AynuropHas nocka; KomrurekT ydeOHOM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP
[IPOBECHUS 3aHATHUH | (CTaMOHAPHBIN), 9KpaH (cTaruoHapHbIi), [TIK (mepeHocHOH)
JIEKLIMOHHOT'O THIA
YuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Mebenu
MIPOBEICHUS MPaKTHIECKUX
3aHATUH
YuebHas ayAUTOPHS Ui | AyoutopHast ocka; Kommuiekt yuebHoii medenu
HpOBEACHUS TPYMIOBBIX u
WHINBAAYAIbHBIX KOHCYIbTAIHN
ITomemenue qutst | Kommiekt yueGHOiT MeOenu Ha 15 mocagodHBIX MeCT.
CaMOCTOSITENTbHON pa6otsl | IIK — 10 mrt., nogkmoyeHHbIX K cetd "MHTepHeT" u o0ecrneunBalomuX JOCTYI B JIEKTPOHHYIO
o0yJaronuxcs nH()OPMaNMOHHO-00pa30BaTeNIbHYIO Cpelly Y HUBEPCHUTETA.
VYuebHas ayIUTOPHS Ui | AynuropHast nocka; Kommiekt yaeOHoi medenn

IPOBEJEHHs TEKYIIEro KOHTPOJSL
U IPOMEXXYTOUHOM aTTecTaluu




