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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

HGHBIO JUCIHUIIIINHBI ABJISACTCSA obecneuenne 0a30BOro YPOBHA 3HAHHUHI U yMeHI/Iﬁ pemieHusa MaTeEMaTUICCKUX 3a1a4 1
MPUMEHCHUA UX B MCKIANCHUIUIMHAPDHOM KOHTEKCTE, a TAKIKC (bOpMI/IpOBaHI/Ie HaBBIKOB MCIIOJIb30BAHHA MATEMATUUYCCKUX
MCTOAOB B HpaKTH‘IeCKOﬁ JACATCIBbHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

OO6yuaromuiicsa nomkeH 001a1aTh 3HAHUSMH, YMEHUSMH U HaBBIKAMU 110 KypCcy MaTeMaTHKU Ha 0a3e CpeaHero
CIELMAILHOTO WM CPEIHEro 001Iero o0pa3oBaHus

2.2

JMCUUIINHBI M TPAKTUKH, TSI KOTOPHIX OCBOEHHE JAHHOH TUCHHILTUHDBI (MOYJI) HEO0XO0UMO KAK
npelecTByoIee:

221

MexaHuKa KUJIKOCTH U Taza

222

TeopeTnueckast MexaHUKa

223

O01mast 3IeKTPOTEXHUKA U SIEKTPOHUKA

224

Texunueckass MexaHHUKa

225

HpOI/ISBOI[CTBCHHaH IIpaKTHUKa

226

TexHomornaeckas IIpaKTHUKa

227

HUctopust nosxapHON 0XpaHbI

228

MexaHuKa >KUJIKOCTHU U ra3a

229

Dunocodus

2.2.10

OO01mmast 37eKTPOTEXHUKA U SIEKTPOHUKA

2.2.11

ComnpoTtuBieHne MaTepuaaos

2.2.12

TexHomornueckas (HpOeKTHO—TCXHOJ’IOFH‘IGCKaH) IMpaKTUKa

2213

Teopust ropeHHs U B3pbIBa

2.2.14

OpFaHI/ISaHI/IOHHO-CHy)K€6HaH IIpaKTHUKa

2.2.15

ITporHo3upoBaHue ONacHBIX (HaKTOPOB IOKapa

2.2.16

Temnmorexuuka

2.2.17

DOHU3NKO-XUMUYECKHIE OCHOBBI Pa3BUTHA U TYHICHUA T10KapOB

2.2.18

PaccnenoBanme OXXapoB

2.2.19

Hay‘IHO-I/ICCJ'ICZ[OBaTeJ'ILCKaﬂ pa60Ta

2.2.20

HcTopus noxapHOi OXpaHbl

2.2.21

Mexanuka KHUJIKOCTHU U ra3a

2.2.22

dunocodus

2223

OOmast >JIEKTPOTEXHUKA U DIEKTPOHHUKA

2224

COHpOTI/IBHGHI/IC MaTcpuaioB

2.2.25

TexHonmorndeckas (IPOEKTHO-TEXHOJIOTHYECKas) MPAKTHKA

2226

Teopust ropeHHs B B3pbIBa

2.2.27

OpraHu3anuoOHHO-CITyXKeOHas IPAKTHUKA

2.2.28

[Iporuo3upoBaHue oMacHbIX (HakTOPOB MoXkKapa

2.2.29

Tenmorexuuka

2.2.30

DOHU3NKO-XUMUYECKHUE OCHOBBI Pa3BUTHA U TYIICHUS ITIOKapOB

2.2.31

PaccnenoBanue moXXapoB

2.2.32

Hayuno-uccnenoBaresbsckas pabora

3. KOMIETEHIIMA OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUIT/INHBI

(MOJYJIS)

YK-1: CiocoGeH ocyliecTBIATh KPUTHUECKHIT aHAJIM3 MPOOIEMHBIX CHTYalldii HA OCHOBE CHCTEMHOTI'0 IOIX0/2,
BbIPa0aThHIBATh CTPATETHIO el CTBU

VYK-1.1: Onncanune cytu npoOIeMHOI CUTY-aIin

YK-1.2: BeisiBieHHE COCTABISIOMUX MPO-0JIEMHON CUTYallUy U CBSA3EH MeX-1y HUMHU




YK-1.3: C6op u cucremaruzanys nHPOp-Mauu mo npodieme

VYK-1.4: OueHnka ageKBaTHOCTH U JOCTO-BEPHOCTH HH(POPMAIIMHU O MPO-O0JICMHOW CUTYaILlUH

YK-1.5: Be10op MeTO0B KPUTHYECKOTO aHAJIM3a, aJICKBATHBIX ITPOOIEMHOM CHUTyanu

YK-1.6: Pa3paboTka 1 060CHOBaHHE IJTaHA JEHCTBUII MO PEIICHUIO IPOOIEM-HON CUTYAINH

VYK-1.7: Beibop criocoda 060CHOBaHUsI pe-IIeHUs (MHIYKINSA, TEAYKINS, 0 aHATOTHH ) IPOOJIEMHOM CHUTYAITUH

OIIK-3: CnocoGeH pemiaTh NPUKJIaJHbIe 321244 B 00J1aCTH o0ecnieyeHUsl O0KAPHOI 0€3011aCHOCTH, OXPAHbI OKpYXKaKOLIeil
cpeabl 1 KOJOTHYECKOii 6€30NMaCHOCTH, HCI0JIb3Ysl TEOPHIO H METO/bI (PYHAAMEHTAIBHBIX HAYK;

OIIK-3.1: AHamu3, KPUTHYECKOE OCMBICIICHHE HHPOPMALIUH, YMEHHE paCCMaTPH-BaTh BO3MOXKHBIC BAPHAHTHI pellie-HUs 3a1a41

OIIK-3.2: TIpumeHeHue 3HaHMi (HyHTaMeH-TATBHBIX HAYK JIJIS pellieHus 3a1ad B 00JacTi o0ecrieueH s MoKapHoi 0€30IMacHOCTH,
OXPaHbI OKPYXKAIO-IIIeH CPeIbl U IKOIOTHYESCKOM 0€3-0MacHOCTH

B pe3ynbTaTe 0cBOEHHS TMCHUILTUHBI 00Y4AIOLIHIICA T0/KEH

3.1|3nars:
3.2 | Ymerth:
3.3 | Bragern:
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HauMmeHoBaHMe pa3fesioB U TeM /BUJL 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHSA / Kype ATroT
Paznen | Pa3pen 1. Jluneiinas anredpa
Jlex Jluneiinas anreopa /Jlex/ 1 JI1.1 J11.3 0
Ip Jluneiinas anreopa /IIp/ 1 J12.3 0
Cp Jluneiinas anreopa /Cp/ 1 10 J12.3 0
HKP Jluneiinas anreopa /MKP/ 1 2 0
Paznen | Pa3zpeu 2. BektopHas anredpa
Jlex Bexropnas anrebpa /Jlex/ 1 JI.1J11.3 0
IIp Bexropnas anredpa /Ip/ 1 J12.3 0
Cp Bexropnas anredpa /Cp/ 1 10 J12.3 0
HKP Bekropnas anre6pal /UKP/ 1 2 0
Pazgen | Paspen 3. AHasMTHYeCKasi TeOMETPUsI
Jlex Amnanmutideckas reomerpus /Jlex/ 1 10 JI1.1 JI1.3 0
IIp Amnanutideckas reomerpus /IIp/ 1 10 J12.3 0
Cp Amnanutndeckas reomerpus /Cp/ 1 10 J12.3J13.3 0
HKP Amnanmutideckas reomerpus /MKP/ 1 2 0
Paznen | Pa3pen 4. Ilepemennasn. [Ipenen. @®ynkuus
Jlex ITepemennas. [Ipenen. ®ynknus /Jlex/ 1 JI1.1 J11.3 0
Ip Iepemennas. [penen. ®ynkuus /Tp/ 1 J12.3 0
Cp Ilepemennas. [Ipenen. ®ynkuus /Cp/ 1 10 J12.3 0
HKP Iepemennas. [penen. ®yukuus /MKP/ 1 2 0
Paznen | Pasgen S. InddepennnanbHoe ncuncaenne GyHKIHil ogqHOM
nepeMeHHOM’
Jlex JuddepennuansHoe HcarcieHne GyHKIIH OTHON epeMenHol /JIex/ 1 10 J1.1J11.3 0




IIp Juddepennuansaoe ucuncnenne GpyHKIui ogHol nepemenHoit /Ip/ 1 10 J12.3 0
Cp JuddeperunansHoe ucuucneHne GyHKIui oqHon nepemenHoi /Cp/ 1 10 J12.3J13.2
HKP Judpepennuansaoe ncancienne GpyHKui ogaol nepemenHoi /MKP/ 1 2 0
Paznen | Pazpes 6. HeonpeneneHHbIH M onpee1eHHbII HHTErpaJl
Jlex Heonpenenennslit u onpeneneHHbIi naTErpan /Jlex/ 1 12 J1.1J11.3 0
IIp Heonpenenennslit u onpeaeneHHsii naTerpan /I1p/ 1 12 2.2 0
Cp Heomnpenenennstit u onpeneneHusit naterpan /Cp/ 1 6 J12.2 0
HKP Heonpenenennsit u onpeneneHasit naTerpan /MKP/ 1 2 0
Paznen | Paspen 7. @yHKIMH HECKOIbKHUX NepeMeHHbIX
Jlek OYHKIIMY HECKOJIBKUX MepeMeHHbIX /JIek/ 2 8 JIT.1JI1.3 0
IIp ODYHKIIMN HECKOJIBKUX MepeMeHHbIX /T1p/ 2 8 J2.2 0
Cp ODYHKIIMN HECKOJIBKHUX MepeMeHHbIX /Cp/ 2 8 JI3.1 0
UKP OYHKIMN HECKOIBKHX nepeMeHHbIX /TKP/ 2 2 0
Paznen | Paszpen 8. InddepenuuanbHbie ypaBHeHUst
Jlex Juddepenunansusie ypaBHenus /Jlex/ 2 12 JI.1J11.3 0
IIp Jduddepenunansusie ypasHenus /I1p/ 2 12 2.2 0
Cp Jucdepennuansusie ypapaerus /Cp/ 2 6 2.2 0
HKP Juddepennuansueie ypapaerus /MKP/ 2 2 0
Paznen | Paspen 9. Teopusi BeposiTHOCTeil. BeposiTHOCTH cOOBITHIA.
Jlex Teopus BeposTHOCTEH. BepostaocTu coObrTHit. /JIex/ 2 8 J1.2 0
IIp Teopus BeposiTHOCTeH. BepositHOCTH cOOBITHIL. /TIp/ 2 8 J12.1 0
Cp Teopus BeposiTHOCTEH. BepostHocTH codsrTHit. /Cp/ 2 6 J12.1 0
HKP Teopus BeposiTHOCTeH. BepostHOocTH coObITHIL. /TKP/ 2 3 0
Paznen | Pa3pen 10. Teopusi BeposiTHocTel.CiryqyaiiHble BeJJMYUHBI
Jlex Teopus BepositHOCTEH. CoTydaiiHble BeTMIUHEI /JIek/ 2 8 J1.2 0
IIp Teopus BeposiTHocTeit. Ciiyqaiinple Bemrnaunbl /T1p/ 2 8 JI2.1 0
Cp Teopus BeposTHocTel.Ciiydaiinbie Beauuunbl /Cp/ 2 6 JI2.1 0
UKP Teopus BeposTHocTe#.Ciydaiinbie Beaunuunbl /MTKP/ 2 3 0

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Conep:kaHue IEKIIMOHHOTO Kypca
1 kypc, 1 cemectp

Paznen 1. JIuneiinas anre6pa.

Marpungs!. JleficTBIS HaJy MAaTpHIAMH (CIIOKEHNE, BRIYUTaHUE, YMHOXKEHIE MaTPHUIIBI HA YHCII0, IPOU3BEIeHHE MaTpHIl). MuHOpP U
anrebpandeckoe TOMOIHEHHe d1eMenTa. Onpenenurens n-ro nopsaka. Croiictea onpenenureneid. OOIHe CBeAEHHS O CHCTEMax
JIMHEHHBIX anrebpandeckux ypaBHeHH. CUCTEMBI N ypaBHEHUI ¢ n HeM3BeCTHBIMU. PereHne cuctemsl. CHCTEMBI COBMECTHBIE U
HECOBMECTHBIE, COBMECTHBIE OIPEJICIICHHbIE U HEONpe/IeIeHHbIE. PellleHre crcTeM JINHEHHBIX anreOpandecknx ypaBHEHHI
MeronoMm Kpamepa. Teopema Kpamepa. Cructembl m ypaBHEHHI ¢ N HEU3BECTHBIMU. PABHOCHIIbHBIE CHCTEMBI. DlIeMEHTapHBIE
npeoOpa3oBaHUS CUCTEM JIMHEHHBIX anreOpandecKux ypaBHeHuil. TeopeMa o mepeBoe CHCTEMBI B PaBHOCUIIBHYIO €if CUCTeMY.
Perienne cucteM NMHEHHBIX anreOpandecKux ypaBHeHUIH MeTooM ['aycca.

Paznen 2. BektopHas anre0Opa.

OCHOBHBIE TIOHSTHS U ONPEAEICHUS BEKTOPHON alreOpbl (BEKTOP, KOJUITMHEapHbIe, KOMIUIAHAPHBIE BEKTOPBI, MOYIIb BEKTOPA,
paBHBIC BEKTOPBI, CIMHUYHBIHN, HYJCBOH BEKTOPHI). basuc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeopeMbl 0 pa3iiokKeHHH BEKTOPA 0
6asucy. KoopauHaTel BekTOpa B TaHHOM Oaszuce (onpenenenne). OpTOHOPMUPOBAHHBIN 0azuc. HaxokaeHne KOOpIUHAT BEKTOpa 0
H3BECTHBIM KOOpAWHATaM €T0 HavdaJla 1 KOHIIA. JIuneiinple onepanny HaJl BEKTOpaMU: CJIIOKEHUEC, BBIYMTAHUE BEKTOPOB, YMHOXKCHUE
BEKTOpa Ha yrcio. CKalsipHOE POU3BEICHUE BEKTOPOB, CBOWCTBA CKAJSIPHOTO Npou3BeieHns1. CKaIsIpHOE IPOU3BEICHHE
BCKTOPOB, 3aIaHHBIX KOOpANHATaAMH B OPTOHOPMHUPOBAHHOM 63.31/ICC. HpHMeHeHHC CKaJIAPHOTI'O IMMPOU3BCACHUS K PCIHICHUIO 3a1a4
(Momynb BeKTOpa, JUIMHA OTPE3Ka, YroJl MeXIy BEKTOPaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, IPOESKINS BEKTOPA HA BEKTOP).
HamnpagJstrorire KOCHHYCHI BEeKTOpa. BekTOpHOE MPOU3BEICHNE JBYX BEKTOPOB, CBOMCTBAa BEKTOPHOTO MPOU3BeIcHHs. BekTopHOe
MPOW3Be/ICHHE BEKTOPOB, 33JaHHBIX KOOPIMHATAMHI B OPTOHOPMHUPOBaHHOM Oasnce. [IprMeHeHe BEKTOPHOTO MPOU3BEICHHS K
perieHuro 3aa1a4 (IUI0Iaab mapariesorpaMmma, IIOIMaab TPEyrobHUKa, VIOl MeX Ty BekTopamu). CMEIIaHHOE MPOU3BEICHUE TPEX
BEKTOPOB — ONPEIACIICHUE. CMeIHaHHOC TIPOU3BEACHUEC BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU B OPTOHOPMHUPOBAHHOM 68.31/106.
CBOICTBa CMEIIAHHOTO TPOM3BEICHUS.

Paznen 3. AHanuTHuecKkast reOMETpUsl.
[IpsamoyronpHas feKkapToBa CHCTEMa KOOPAUHAT Ha IIIOCKOCTHU U B ITpocTpaHcTBe. OnopHas Touka U HOpMaIbHBIA BEKTOP
m1ockocTH. OCHOBHBIE BU/Ibl YPaBHEHHH MJIOCKOCTH: YpPaBHEHHE MIOCKOCTH, MPOXOAAIIEH Yepes JaHHYI0 TOUKY NEPIEHAUKYISIPHO




JAaHHOMY BEKTOpy, olIee, Ipoxoasmeil yepes TpU TOUKH «B OTPe3Kax» Ha KOOPAMHATHBIX ocsX. OMOpHas TOYKa U HaIpaBIIsIOLTHI
BEKTOp NpsiMoii. OCHOBHBIE BU/bI YPaBHEHUH MIPSAMOI B IPOCTPAHCTBE: 00LIMeE, MapaMeTpUUeCcKue, KAHOHMYECKUE ypaBHEHUS,
IIPOXOsIIeH Yepe3 JBe TOUKU. YTOJI MEXAY MIPSIMOM U IIIOCKOCThI0. Touka nepeceueHus NpsaMoi u miockoctu. Bzaumuoe
pacrnoiokeHue npsmMoi u miockoctu. Ipsmas Ha miockocty. Pasnuunble BUAbI ypaBHEHUH NpAMOH Ha mockoctu. Kpusble
BTOPOTO MOpsiAKa (OKPYKHOCTb, SIUTHIIC, FUIIepOoa, mapabona: X KAHOHMYECKUE YPAaBHEHUS U IIOCTPOCHHE.

Paznen 4. Ilepemennas. Ilpenen. yHxuus.

IonsTtre GyHKIMK. 3aBUCHMBIC M HE3aBUCUMBIEC IIEpEMEHHbIE, 001aCTh OIPeAeIeHH U MHOXKECTBO 3HaueHui (yHkmu. Croco0s!
3ananus Gynknun. ['paduk ¢pynkun. OcHOBHBIE CBOMCTBA (DYHKIMH: MOHOTOHHOCTb, YeTHOCTb, IEPHOJUYHOCTS,
orpanndeHHOCTh. CnoxHas ¢pyHknus. [Torstne okpectHocTH Touku. [Ipexen ¢pynkuun B Touke. [Ipenen GpyHKINM Ha
6ecxoneuHocTH. beckoHeuHO Manble 1 6eckoHedHO Oombre GyHKIMH. Teopema 0 CBSI3H OECKOHEYHO MAaNbIX X OECKOHEYHO
Gonbuinx BennuuH. [IepBblid M BTOpoii 3aMeuarenbHble npesenbl. CpaBHeHNE OECKOHEYHO MajlblX, 3KBUBAICHTHbIE OECKOHEYHO
Maible. OCHOBHBIE SKBUBAJICHTHOCTH. HellpephIBHOCTE (DYHKIIMH B TOUKE M HA OTPE3Ke, CBONCTBA HEIIPEPBIBHBIX (DYHKIIMI.
Kiraccudmkanus Touex pa3psiBa GyHKINH.

Pasnen 5. IuddepenimanpHoe ucurcacHue GyHKIMNA OHON TepeMeHHOM.

IMonsTne mpon3BoxHOI GyHKIMHU B TOUKe. ['eoMeTprIecKnii CMBICIT TPOM3BOAHON. Y paBHEHHS KacaTeIbHON I HOPMaITH K rpaduky
¢ynxnnu. [pasuna HaxoxxaeHus npon3BogHol. [Torsarue nuddepenmana Gyrkiwm. [IponssoaHas cioxHoH GyHKIuH. TeopeMsl
Ponuns, Jlarpanxka, Komm. Dxctpemymsl pyHKINM, HeoOXoanMoe ycnoBue. [Ipu3Haku MOCTOSHCTBA, BO3pACTaHUs U YObIBaHUS
¢dyHKIMN. JlocTaTOUHbIE IPU3HAKHU CYIIECTBOBAHUS SKCTpeMyMa (GyHKIMH. BoimykiiocTs, Borayrocts rpaduka gynkuun. Toukn
neperunba. JloctaTouHbIe IPH3HAKHN BBITYKIOCTH, BOTHYTOCTH Tpaduka GyHKINH U TOUkH neperuda. [Tpasumno Jlomurans.
AcuMnTotsl rpaduka Gyrkiy. Bugst acumntor. OOnuii miaH HccieaoBaHus GYHKIUH U TOCTPOeHH e€ rpaduka

KommiekcHble uncina u aeiictBus HaJy HUMH. 300paskeHre KOMIUIEKCHBIX YHCell Ha INIOCKOCTH. MOIyib M apryMeHT KOMIUICKCHOTO
yrcna. Anredpamdeckas 1 TpUroHOMeTprdeckas GopMbl KoMIutekcHoro yncia. @opmyna Ditnepa. [TokazatensHast hopma
KOMIUTEKCHOTO 4rciia. KopeHb 13 KOMIUICKCHBIX YHCEI.

Paznen 6. HeonpeaeneHnHslid 1 onpeieJIeHHbIN HHTErpall.

IlepBooOpa3Has (hyHKINSA W HEONIPpEAEIeHHbBIH HHTEeTpall. TeopeMa CymecTBOBaHMS MepBooOpa3Hoii. CBOHCTBA HEONPEIEIEHHOTO
uHTerpana. Tabnuiia OCHOBHBIX MHTErpanoB. MeTo/ 3aMEeHbI IEpEeMEHHON B HEOIPEIeIEHHOM HHTerpane. MeToJ] HHTEerpUPOBaHUS
TI0 YacTsM B HEONPECICHHOM HHTerpaiie. PannoHansHble 1poou. MHTerpupoBanye npocTeHIiX paluoHaIbHbIX IPOOeH.
PaznoxeHue paroHANEHOI IpoOH Ha MpOCTEHIIINE.

3amada o BRIYMCICHNH IUIONIAIN KPUBOIHHEHHON Gurypsl. OnpeneneHHbIil nHTerpai. Teopema cymectBoBanusa. OCHOBHEIE
CBOMCTBa onpeneneHHoro uurerpaina. ®opmyna Hetotona — JleiiOnua. 3ameHa nepeMeHHO B ONpeAeIeHHOM HHTErpae.
HHTerpupoBaHue 0 YacTsM B OIpeeIeHHOM HHTerpalie. HecoOCTBEeHHbBIE HHTETpalbl ¢ OECKOHEUHBIMH MPEIEIaMH.
HecoOcTBeHHbBIE HHTETPAITEI OT pa3pheIBHOH (GyHKIMH. [nomans miockoi GUrypsl B IpAMOYTOJIBHON TEKapTOBOH CHCTEME
KOOpJAUHAT.

1 kypc, 2 cemectp

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
muddepennnposanms. KacarensHas mII0CKOCTh 1 HOPMAIh K IIOBEPXHOCTH. JDKCTPeMyM (DYHKIHH IBYX ITEPEMECHHBIX.
Heob6xoaumble 1 1OCTaTOYHBIE YCIOBHS CYIIECTBOBAHUS SKCTPEMYMA.

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.

Paznen 9. Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
OneMeHThl KOMOMHATOPHUKH. Pa3nuyuHble BUIBI COSMHEHUI: IEPECTaHOBKH, Pa3-MellleHHs, coueTanus. [lpeamer Teopun
BepositHOcTel. McnbiTanue. Mcxon ucnbitanus. Knaccudukarms coosrtuii. [lomHas rpynma coobrtuii. YacToTa mOsBICHUS
coObrTns. Kimaccnueckoe onpenenenne BepostHOoCTH. CyMMa, IPOM3BEICHUE, pa3HOCTh COOBITHIA. Y CITIOBHAS BEPOSTHOCTE.

TeopeMsl Cl103keHHs BEPOSITHOCTEN U CIEACTBUS U3 HUX. TeopeMa yMHOXKEHUS BEPOSTHOCTEH U ee cieacTeus. TeopeMa o
BEPOSTHOCTH MOSIBIICHHS XOTs1 ObI 0JJHOTO cOOBITHs. TeopeMa o MOJHOM| BepOATHOCTH cOOBITHS. BeposTHOCTE TunioTes. dopmysibt
baiieca. [ToBropenue ucnsitanmii. @opmyna beprymnu. HauBeposiTHelIee YACIIO HACTYIUICHUH COOBITHS. ACHUMITOTHYCCKIE

(hopMyIBL.




Pa3nmen 10. Teopus BepositTHOcTel. CitydaiiHble BeTHIHHBI

CryyaiiHble BEIMUUHBI, UX BUABL. 3aKOH paclpeieneHus ciydaiiHoi BenuuuHsl. Pan pacnpenenenus. MHOrOyroabHUK
pacnpeneneHus. OyHKIUS pactpeeCHUs BEPOITHOCTEH CITyJaifHOW BEJIMYHMHBI, €€ CBOWCTBA U rpaduk. BeposSTHOCTH omanaHwst
CITyqaifHOM BEJTMYMHEI Ha 33IaHHBINA ygacToK. [IT0THOCTB pacnpeneneHus BeposTHocTel. CBOWCTBA IIIOTHOCTH, MX
reoMeTpUYecKas MHTepIpeTanys. MaTeMaTuueckoe 0KuAaHue JUCKPETHOI U HelpephIBHOW cilydaiiHol BenuurH. CBOMCTBa
MaTeMaTHYECKOro oM aaHus. Mona 1 MeauaHa citydaiiHol BenuuuHbL. [lucnepcus U cpeiHee KBapaTHIeCKOe OTKIIOHEHNE
JIICKPETHOH U HENIPEPBIBHON CilydaiiHON BenuurH. CBOMCTBA NUCIIEPCHH.

TeMbl IpaKTUYECKUX 3aHITHI
1 kype, 1 cemectp

Pasnen 1. JIuneitnas anrebpa

Ipaktiaeckoe 3ausTue 1. MaTpumsl. Onepanyy Hal MaTpUIIAaMH. (pemIeHNe 3a1a9)

IIpakTuyeckoe 3anarue 2. OnpeaenuTenn KBaIpaTHbIX MaTpHIl. Perienue cucteM JIMHEHHBIX anreOpanuecKuX ypaBHEHUH METOIOM
Kpamepa. (peuienue 3ana4)

[Mpaktrdeckoe 3ansTHe 3. Pemenne cucteM JTMHEHHBIX alreOpandeckux ypaBHEHHH MeTooM ["aycca (pemenne 3a1a9)

Pazgen 2. BextopHas anrebpa

IMpakTHyeckoe 3ausaTue 4. JInHEHHBIC ONepaiy HaJl BEKTOpaMH. Pa3inoskeHne BekTopa 1mo 6a3ucy (peleHne 3aaa4)
[Ipaktiaeckoe 3ausaTie 5. CKanspHOE IPOM3BEICHHE BEKTOPOB (PEIIeHHe 3a/1a9)

IIpakTuyeckoe 3anatue 6. BekropHoe U cMeIaHHOe MPOU3BEACHUS BEKTOPOB (PELICHUE 3a/1a4)

KonrtponbHas padota Nel mo remam JIuHeiiHas 1 BeKTOpHas anredpa.

Paznen 3. AHanuTHueckas reOMETPUs

IIpakTuyeckoe 3anarue 7. [InockocTs (penienue 3axau)

IMpakTryeckoe 3ausrtue 8. [Ipsmas B mpoctpanctse. [IpsmMas U ITockocTs (pelreHne 3a1aq)
IIpakTryeckoe 3ansatue 9. [IpsiMast Ha TUIOCKOCTH. (pelIeHIEe 3a1aq)

Ipakriueckoe 3austue 10. OkpyXHOCTB, IUTHUIIC. (pEIICHUE 3a1ad)

ITpaktnueckoe 3ansatue 11. 'unepoosna, mapadona (pemeHue 3a1a4)

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

IIpakTuyeckoe 3anarue 12. O6nacth onpeaeneHus: GyHkuu. OcHOBHBIE CBOMCTBA (yHKIMH. [loHsATHE Npeaena GyHKIUH.
Packpeitue HeonpenenenHoctei (0/0) u (0eCKOHEYHOCTH/OECKOHEYHOCTD) ITPH BBIYUCICHUHN MPEIEIOB PYHKIMH (pelIeHHE 3a1a4
IIpakriaeckoe 3anstue 13. Ilepsrrif 3ameuarensHbi npenen. [Ipexen noka3zaTensHO — cTeneHHoH GyHKInu. Bropoi
3aMeyvaTeNbHBIN Ipenen. (peleHne 3aaayq)

I[Tpaxtiueckoe 3austie 14.CpaBHeHHe OECKOHEYHO MAJIBIX BEJIMYMH. DKBUBAICHTHbIE OeckoHEUHO Mable. MccneoBanue GpyHKINH
Ha HETIPEepHIBHOCTH (peIIeHne 3a1a4)

KonTpomnsaas padora Ne2 mo Temam AHanmuTHdIeckasi FTeOMETpPHs, TIpeelt QyHKITHH.

Paznen 5. uddepennumansroe ucurcaeHue GyHKIMNA OJHON MepeMeHHON

IIpakTryeckoe 3anstue 15. [IuddepeHnmpoBanue dIeMeHTAPHBIX QYHKIHN (pelieHne 3a1a49)

Ipakriueckoe 3austue 16. Juddepenuan ¢pyaxuun. IIpon3BoaHbIe BRICIIMX HOPSIKOB. (peIICHNE 3a1a4)

IMpakTryeckoe 3ansrue 17. [IpaBuno Jlonutans. Mccnenopanue GyHKIUH Ha MOHOTOHHOCTB U SKCTPEMYMBI, BBIITYKJIOCTh IpaduKa,
TOYKH Tiepernoa (perreHre 3aaaq)

IIpaktiueckoe 3ausTue 18. Acumnrors! rpaduka ¢pyHknuu. [lonHoe uccnenoBanne GyHKINH U MOCTpoeHHE e€ rpaduKka (pemeHue
3a/1a4)

[IpakTuueckoe 3anstue 19. KomruiekcHele uncia u AecTBUS HaZ HUMU (pelIeHHE 33]1a4)

Paznen 6. HeonpeneneHHslit 1 onpeaeneHHbIN HHTETpal.

[TpakTuueckoe 3ansatue 20. HemocpeacTBeHHOE HHTErpUPOBaHUE. (PEIICHUE 3a/1a4)

[Mpaktrndeckoe 3anusTue 21. HTErpUpOBaHe METOIOM 3aMEHBI IEPEMEHHOM (peIeHIe 3a/1a9)

IIpaktiueckoe 3ausTue 22. MHTErprpoBaHue 10 YacTsaM (peIeHne 3a1ad)

IIpakTuyeckoe 3anstue 23. IHTerpupoBaHue pauroHaIbHBIX ApOOei. (pelenne 3a1ad)

[Mpaktnueckoe 3austue 24. [Ipumenenue popmyasl HeroToHa- JIeHOHUIIA 11 BBIYUCICHUS ONPEeICHHOro nHTerpana. OCHOBHBIC
METOJIBI OTIPEICTICHHOTO HHTETPUPOBAHNSI.

IIpakTuyeckoe 3anarue 25. HecoOcTBeHHBIE HHTETpabl. VccaeqoBanue Ha CXOAUMOCTD (pelIeHre 3a1adq)

[IpakTuueckoe 3ansTue 26. Boryrcienue miomaziei B mpsiMOyrojbHbIX KOOPAWHATAX (pelIeHue 3a/1a4)

1 xype, 2 cemecTp

Paznen 7. @yHKIIMU HECKOJIBKUX IEPEMEHHBIX

[Mpaktrndeckoe 3anstue 1. O6macte onpeneneHus GyHKIUH 2-X IEPEMEHHBIX (pelIeHre 3a1a4)

IIpakTuyeckoe 3anarue 2. YacTHbIE MPONU3BOJHBIC, YACTHBIE M OJTHBIN AuddepeHnnansl GyHKIUN HECKOIbKUX TePEMEHHBIX
(peweHue 3a1a4)

IMpakTrdeckoe 3ausTie 3. [Ipon3BogHBIE BEICIINX ITOPSAAKOB (DYHKIIMH HECKOJIBKUX IIEPEMEHHBIX (pEIICHUE 3a1a4)
IIpakTuyeckoe 3anarue 4. VccnenoBanne QyHKIMN ABYX ITEPEMEHHBIX Ha SKCTPEMYM (pelIeHue 3a1a4)

Kontponbnas padota Nel o reme OyHKIINHN HECKOIBKUX MEPEMEHHBIX




Paznen 8. nddepennyansubie ypaBHEHUs

IMpakTrdeckoe 3ansaTue 5. Pemenne nuddepeHnnansHEIX ypaBHEHUH ¢ pa3IeICHHBIMU U pa3/IeNIOIINMHICS ITepeMEHHBIMI
(peurenue 3aga4)

IIpakTuyeckoe 3anarue 6. Pemenue nuHeiHbIX AuddepeHanbHbIX YpaBHEHUH IEPBOro NOpAaKa (peleHne 3a1ad)

ITpakTuyeckoe 3anATHe 7. PelieHne ypaBHEHUH, 1OMyCKAIOMIMX MOHIKEHUE MOPsaKa (pelleHne 3a1a4)

IIpakTHyeckoe 3anstue 8. PereHne THHEHHBIX OJJHOPOIHBIX YPAaBHEHUH ¢ TIOCTOSHHBIME KO PHUIIMEHTaMH (pElIeHNe 3a/1a)
IIpaktiueckoe 3ausTue 9-10. Pernenne MTMHEHHBIX HEOTHOPOAHBIX YPaBHEHHUH C MOCTOSHHBIME K03((HUIUEHTAMU U TIPaBOH 9acThIO
CMeLHUaIbHOrO BUA (pELIeHUe 3a1a4)

KonTponpHas padora Ne2 o teme J{uddepeHnuansHple ypaBHEHHUS

Paznen 9 Teopus BeposiTHOCTEN. BeposiTHOCTH cOOBITHI.

Ipaxtiueckoe 3ausitie 11. DneMeHTH! KOMOMHATOPUKH: TIEPECTAHOBKH, pa3MEILCHNs, COUeTaHHs(PELICHHE 3a/1a1)
IIpakTryeckoe 3anatue 12. Kiaccuueckoe onpeeneHne BEpOITHOCTH (pelIeHue 3a1a4)

IIpaktiueckoe 3austue 13. Anrebpa cobbrtuil. TeopeMsl 0 BEpOSTHOCTH CyMMBI M Ipon3BeieHHs coObITHil. Teopema o
BEPOSITHOCTH MOSIBJICHHS XOTsI ObI OZTHOTO COOBITHS (pEIIeHHE 3a/1a4)

[Ipaktnaeckoe 3anstue 14. @opmyna moHoM BepositTHocTH. Dopmynsl baiieca. (pemienne 3a1aq)

IIpakriuaeckoe 3anstue 12. @opmyna beprymmm. AcuMnToTndeckue GopMyIsl (pelIeHne 3a1at)

Paznen 10. Teopust BepositHOCTEH. CiiydaiiHbIe BETUYHHBI.

IIpakTryeckoe 3anarue 13. JluckperHas cirydaifHasi BeTUUWHA: P pacnpeaesieHns, QYHKINS pactpeaecHus (peleHne 3a1ad)
[Ipaktiueckoe 3ausTue 14. UncaoBble XapaKTEPUCTUKH JUCKPETHBIX CITyIaifHBIX BETHIHH(pELIeHHEe 3a/1a)

I[Tpaxtuueckoe 3austie 15. HenpepsiBHAs cityyaliHasi BeJIMUMHA: INIOTHOCTB pacupeeneHus, QYHKIMs pacupeneieHus (pereHue
3a/aq)

IIpaktiueckoe 3ausTHe 16. UNCIOBBIC XapaKTEPUCTUKHI HETIPEPHIBHBIX CITyYaiHBIX BEIMIHH (PEIICHHE 3a/1a4)

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

KontponbHsie padoTsl (1, 2 cemectp).
Ok3ameH (1, 2 cemectp)

6.2. Tembl NMCLMEHHBIX PadoT

KonTponsHBEIE pabOTHI IO TeMaM:

1. JIuneiinas anreOpa u BekTopHas anredpa (1 cemectp).

2. Ananmutrdeckas reometpus, npeaen ¢pyakimu (1 cemectp).
3. OyHKINN HECKOJIBKHUX MTEPEMEHHBIX (2 ceMecTp).

4. MuddepenuansHble ypaBHEHUS (2 ceMecTp).

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

BOITPOCHI K DK3AMEHY B 1 cemectpe

Paznen 1. Jluneiinas anreopa.

1. Matpunsl. JleicTBuS Hax MaTpUIAMH (CIIOXKEHHE, BEIYHNTAHUE, yMHOKCHHE MaTPHIBI HA YHCIIO, TPOU3BEACHIE MATPUII).

2. MuHop u anrebpanyeckoe T0MOMHEHHE deMenTa. OnpeaenauTensd I-ro Nopsaka.

3. CgolicTBa ompeneauTeneii.

4. O0mmue cBeeHNs 0 CHCTEMAaX JTHHEHHBIX alreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH C N HEM3BECTHRIMU. PerreHne
cucteMbl. CHCTEMBI COBMECTHBIE  HECOBMECTHBIC, COBMECTHBIE OIIPEIC/ICHHBIC M HEONIPECTICHHBIE.

5. Pemenue cucreM NuHERHBIX anredOpandeckux ypaBHeHuil merogom Kpamepa. Teopema Kpamepa.

6. CrcTeMBl m ypaBHEHHH C N1 HEW3BECTHBIMH. PABHOCHIIEHBIE CHCTEMBI. DlIleMEHTapHBIE TPeo0pa3oBaHMs CHCTEM JIMHEHHBIX
anredpandeckux ypaBHEHHH. Teopema o mepeBojie CHCTEMBI B PABHOCIIIBHYIO €1 CHCTEMY.

7. Pemienne cucteM JMHEHHBIX anreOpandyeckux ypaBHeHH MeTonoM ["aycca.

Paznen 2. BekropHast anredpa.

8. OCHOBHBIE TIOHATHS U OTIPeeNICHUS] BEKTOPHOMN anreOpsl (BEeKTOp, KOJUTHHEapHbIe, KOMIUIaHAPHBIC BEKTOPBI, MOIYNb BEKTOPA,
paBHbIE BEKTOPBI, €IMHUYHBIN, HYJE€BOI BEKTOPBI).

9. ba3uc Ha IIIOCKOCTH ¥ B IIPOCTPAHCTBE. TeopeMbl 0 pa3iokeHHH BEKTOpa 10 Oasmcy.

10. KoopauraTsl BeKTOpa B JaHHOM Oaswuce (onpeneneHue). OpToHOpMHUPOBaHHEIH 6a3uc. HaxoxaeHne KoopIuHAT BEKTOpa 110
W3BECTHBIM KOOPJMHATaM €TI0 Hayajla i KOHIIA.

11. Jlunelinble onepanny HaJ BEKTOPAMHU: CIIOKEHHE, BBIYUTAHNE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YUCIIO.

12. CkansipHOe NpON3BEJACHUE BEKTOPOB, CBOMCTBA CKAIIPHOTO ITPOU3BEICHUSI.

13. IlpuMeHeHue CKaISPHOTO IPOU3BEICHHS K PEIICHUIO 3a1a4 (MOIYIb BEKTOpa, IJIHHA OTPe3Ka, YTolI MEXKAy BEKTOPaMH, yCIOBHE
OPTOTOHAILHOCTH BEKTOPOB, IPOCSKIIMS BEKTOPA HA BEKTOP).

14. BekTOpHOE ITPOM3BEICHHE IBYX BEKTOPOB, CBOHCTBA BEKTOPHOTO ITPOM3BEICHUS.

15. IlpuMeHeHNEe BEKTOPHOTO IIPOU3BEACHHS K PEIICHUIO 3a/1a4 (TUIOIIA X apajliesiorpaMMa, TPEYyroNbHIKA, YTOI MEXITy
BEKTOPaMH).

16. CMemaHHOE IPOM3BEICHUE TPEX BEKTOPOB — onpezeneHne. CMelanHoe IPOM3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B




OpPTOHOPMHPOBAHHOM Oazuce.
17. CBolicTBa CMEIIIAHHOTO TPOM3BEICHUS.

Paznen 3. AnanuTnueckas reOMETpUs

18. IlpssMoyronbHas JekapToBa CUCTeMa KOOPUHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHast TouKa 1 HOPMaJIbHbIH BEKTOP MJIOCKOCTH. Y paBHEHHE MIOCKOCTH, IPOXOSIIECH Yepes TaHHYIO TOUKY
MEePIEeHANKYIIPHO JaHHOMY BekTopy. OOImee ypaBHEHHE INTOCKOCTH.

20. YpaBHEHHE IIIOCKOCTH, IPOXOASAIIEH uepe3 TpU TOUKU. Y paBHEHHE IIIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSAX.
21. OnopHas To4Ka U HAIIPaBIAIOMIUI BeKTOp npsMoit. Ob1Iue, napaMeTpuieckre, KAHOHUUECKUE YPAaBHEHUS NIPSIMON B
npocTtpaHcTBe. KaHOHIYeckne ypaBHEHHUS MIPSIMOH B IPOCTPAHCTBE, MPOXOAMICH Yepe3 IBE TOUKH.

22. Yroa Mex Iy IpsIMOM U IUIOCKOCTBIO. TouKa repecedeHus NpsiMON U INIOCKOCTH.

23. IIpsimas Ha MWIOCKOCTH. Pa3nuynble BUABI ypaBHEHUs MIPSIMOI Ha IMJIOCKOCTH.

24. OxpyxHoCcTh. KaHOHHUYECKHE ypaBHEHHS OKPY)KHOCTH U €€ TIOCTPOSHHE.

25. Omunc. KaHoHNUYeCKUe ypaBHEHUsI JJIMIICA U €r0 IOCTPOEHHE.

26. 'mnep6ona. KanoHn4ueckue ypaBHEHUs THIIEPOOIIBI U €€ IOCTPOCHHUE.

27. Ilapabona. KanoHnueckue ypaBHEHHUs NapaboIbl U €¢ MOCTPOCHHE.

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

28. [lonarue QpyHKUNHU. 3aBUCUMBIE U HE3aBHCHUMBIE TIEpeMEHHbIE, 00acTh ONpEeNeHNs] 1 MHOXKECTBO 3HAYCHUH (QYHKIIHH.
Crioco0b1 3amanus GyHKiud. ['paduk GyHKIHH.

29. OcHOBHBIE CBOHCTBA (DYHKIIMH: MOHOTOHHOCTb, Y€THOCTD, IIEPHOAUNIHOCTD, OTPAaHHYSHHOCTb.

30. CnoxxHas GyHKIUS.

31. [Tonsitne okpectHOCTH TOUKH. IIpenen GpyHKINY B TOUKE.

32. IIpenen pyHKIMH HA OECKOHSYHOCTH.

33. BeckoHeuHO Maitble 1 OecKOHEeuHO Oobiire GyHKIn. Teopema o cBsa3u OECKOHEUHO MaBIX U OECKOHEYHO OOJBIINX BETUYHH.
34. TlepBblil U BTOPO 3aMevaTeNIbHbIE TIPEAETbI.

35. DKBUBaNIEHTHbIE OCCKOHEYHO MaJjble BeIMUMHBI. OCHOBHBIC SKBHBAJICHTHOCTH.

36. HermpepbiBHOCTS (DyHKIIMH B TOUKE M Ha oTpeske. Kitaccuukanms Touek pa3peiBa. CBoiicTBa HENIPEPHIBHBIX (QYHKIIHI.

Pasnen 5. IuddepenimansHoe ucurcaeHue GyHKIMNA OHON TepeMeHHO.

37. IloHsTHE IPOU3BOTHOM (DYHKINH B TOUKE.

38. 'eoMeTpHIECKUH CMBICIT IPOU3BOTHOM. YPaBHEHNS KacaTeNbHON U HOpMAJH K TpaduKy QyHKIHH.

39. IIpou3BOIHBIE BBICIIUX MOPSIKOB.

40. TTonsitue nuddepenimana GyHKIUH.

41. DKcTpeMyMBI (QYHKITHH.

42. IIpu3HaKy NOCTOSIHCTBA, BO3PACTaHUS U YObIBaHHS (QYHKIUH.

43. JlocTaTouHbIE IPU3HAKHU CYIIECTBOBAHUS IKCTPEMyMa (pyHKIUH.

44. BeimyKitocTh, BOTHYTOCTB Tpaduka ¢yHkmu. Toukn mepernoda.

45. loctaTouHBIC IPU3HAKH BBITYKJIOCTH, BOTHYTOCTH Tpaduka (QyHKIIMN U TOUKHU Iepernoa.

46. IIpasuino Jlonurans.

47. Acumnrotsl rpaduka ¢pyHKIMU. Buas! acumnToT.

48. O6mmit mIaH uccneroBaHus (QYHKIINH U TOCTPOSHUS e€ TpaduKa.

49. KoMIuIeKCHbIE YuCia: OnpeaeneHne, 1eHCTBUTeIbHAS 1 MHUMAs 9aCTH KOMIIJIEKCHOTO YHCIa, MHIMAas €JJUHUIA, PABHBIC,
CONPs’KEHHbIE KOMIUIEKCHBIE YHCTA.

50. JleticTBHs HaJ KOMIUIEKCHBIMHA YucIaMu. M300paskeHrne KOMIDIEKCHBIX YHCEI.

51. TpuroHomeTpudecKas U IokazaTeIbHas (GOPMBI 3aMICH KOMITIEKCHBIX YHCEII.

52. YMHOKEHUE U JIeJIeHuEe KOMIUIEKCHBIX YHCcel B TpUroHomerpuueckoit popme. @opmyna Myaspa. M3Bnedenne apuMeTHuecKux
KOpHEN U3 KOMIUIEKCHBIX YHCEL.

Paznen 6. HeonpeneneHHslit u onpeeieHHbIN HHTETpal

53. IlepBooOpazHast pyHKIMS U HEONpeASNICHHBIH HHTerpal. TeopeMa CylecTBOBaHUs IEPBOOOPa3HON.
54. CBoiicTBa HEOIIPEACICHHOTO HHTETpaa.

55. Meton 3aMeHBI IEPEMEHHON B HEOIIPEAEICHHOM UHTErpase.

56. MeToa MHTETPUPOBAHHS TI0 YaCTSAM B HEOIIPEAEICHHOM HHTETpase.

57. PanonasbHble qpobdu. MHTErpupoBaHue MPOCTEHIINX palHOHATBLHBIX JpOOCH.

58. PaznoxeHne pannoHaIBHOM ApoOH Ha IMpOCTeHIIe

59. 3amada o BBIUHCICHUH IUIOMAAN KPUBOIUHENHHOI! ¢purypsl. OnpeneneHHbI HHTerpal. Teopema Cyle-CTBOBaHHUS.
60. OCHOBHBIEC CBOIMCTBA ONPE/ICIICHHOTO HHTErpaa.

61. ®opmyna Herorona — JleltOHuMIA.

62. 3aMeHa IepeMEHHOM B ONIPEIEIIEHHOM HHTErpalle.

63. NaTerpupoBaHue 1O YacTsIM B OIIPeAeIEHHOM HHTerpase.

64. HecoOcTBeHHBIE HHTETPaIIBI ¢ OECKOHEUHBIMH NPEIETAMH.

65. HecoOCTBEHHBIC HHTETPAITBI OT PA3PHIBHOM (DYHKIIMHL.

66. I1nomans MIOCKOH (GUIypHI B IPSMOYTOIBHON 1eKapTOBOM cucTeMe KOOpAUHAT.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Paznien 7. ®yHKIIMM HECKOJIBKUX NIEPEMEHHBIX.




1. ITonsaTtre GyHKIUH ABYX HepeMeHHBIX. CHOCoObI 3a1aHus (YHKIUH IBYX MEPEMEHHBIX, 00JIaCTh €€ OIpee/ICHHUSI.

2. YacTHble U TIOJIHOE NPUPAICHHS (YHKINH ABYX EPEMEHHBIX.

3. HacTHbIe TPON3BOAHBIC (QYHKIINH JABYX EPEMEHHBIX.

4. Monusiit quddepernnan GyHKIMN IBYX IEPEMEHHBIX, YacTHBIE AU (epeHITNATEL.

5. KacaTenpHas INIOCKOCTh U HOPMaJb K IIOBEPXHOCTH.

6. YacTHbIE IPOU3BOJIHBIC BBICIIMX IOPSIKOB. TeopemMa 0 He3aBUCHMOCTH OT MOCIEI0BATEIBHOCTH NP PEepeHIINPOBAHHMS.
7. OxcTpeMyM (QYHKIHH IBYX NepeMeHHbBIX. HeoOXommuMble 1 JOCTaTOYHBIE YCIOBHS CYIIECTBOBAHHS IKCTPEMyMa.

Paznen 8. Inddepennyansubie ypaBHEHUs

8. [lorsaTHe muddepennmransHOrO ypaBHeHuUs. [lopsanok, pemrenne muddepeHnnanrsHOTo ypaBHeHUS. IHTerpabHbIe KPUBBIE.

9. MuddhepennumansHple ypaBHeHUs 1-ro mopsiaka: o0muil Buj, 3aqada Komm, obiee n yacTHOE penieHust, OOIIMiA U YaCTHBIH
UHTETpajbl.

10. TucddepeHunanbHble ypaBHEHUS C Pa3AeICHHBIMU 1 Pa3JEIIOINMUCS IEPEMEHHBIMU.

11. JInnettasie nu¢depeHImanpHbIe ypaBHEHNS 1-ro mopsaka.

12. MuddepennuansHble ypaBHEHUS BBICIINX ITOPSAAKOB, AOIYCKAIOIIHIE IIOHMKEHHE MopsaKf.

21. O6uMe NOHATHS O JIMHEHHBIX OJHOPOIHBIX U PEepEeHINATEHBIX YPAaBHEHUSIX BBICIIMX HOPSIKOB (OIpe/ielIeHHE, HOHATHE O
JIMHEHHO HE3aBUCUMBIX (QYHKIMX, QyHIaMEeHTaIbHas CHCTeMa pereHnii). Teopema o CTpyKType 00IIero penieHus TNHEHHOTO
OJHOPOJHOTO nuddepeHnnaIbHOTO ypaBHEHHS.

22. Beiog Gopmy: [uist 0OIIEro peleH s JMHEHHOTo OAHOPOIHOTO AU HepeHInaTbHOr0 YpaBHEHHUS 2-T0 MOpsAKa.

23. Jluneiinble HeopHOpOAHBIE MU depeHnnanbHble ypapHeHus. Onpenenenne. Teopema o CTPyKType OOLIEro pemeHus JIMHEHHOTo
HEoHOpoaHOTO M depeHnnaT-HOTO ypaBHEHHS.

24. JluneitHsle HeoRHOPOAHBIC MU (epeHIHaTbHBIE YPABHEHHS C IPaBOil YaCThIO CIEHANbHOT0 Byaa (3 cirydas).

Paznen 9. DnemenThl Teopun BeposTHOCTEH. CirydaiiHble COOBITHSI.

25. OnemenTs! KoMOMHATOPUKH. Pasmiransie Buas! coequnennit [lepecranoBku. Pasmenienns. Coueranus.
26. IIpenmer Teopun BepoatHocTel. Ucnbitanue. Mcxon ucneitanus. Knaccudukanus codbituit. [TonHast rpynmna cOOBITHIA.
27. Yacrora nmosiBieHus coobrtus. Kitaccuueckoe onpesesieHue BepOSTHOCTH.

28. CymMa, Mpou3BeICHUE, PA3HOCTHh COOBITHIA.

29. YcaoBHas BEPOSITHOCTD.

30. TeopeMbl CI10KEHUS BEPOSTHOCTEH U CIEICTBUS U3 HUX.

31. Teopema yMHOKEHHUSI BEPOSTHOCTEH U €€ CIIECJICTBUSI.

32. Teopema 0 BEPOSITHOCTH TIOSIBIICHHSI XOTS ObI OJTHOTO COOBITHSI.

33. Teopema 0 OJTHOI BEPOSTHOCTH COOBITHSL.

34. BepostHocTh runote3. @opmyisl baiieca.

35. IloBropenue ucnbitanuii. @opmyna bepaymm. HauBepostHeiimee 91ciao HACTYIUICHHH COOBITHSL.

36. Acumnroruueckue Gpopmynst. Popmyna Ilyaccona.

37. JlokanwpHas Teopema MyaBpa — Jlaraca.

38. UnterpansHas Teopema Jlamnaca.

Paznen 10. Dnementsl Teopun BepositTHocTell. CiydaiiHble BETMYMHEI.

39. Cnyy4aiiHble BETUYUHBI, UX BUBL. 3aKOH paclpeieneHns cilydaiiHol BenuduHsl. Pan pacnpenenenus. MHOroyroiabHUK
pacrnpeneneHus.

40. OyHKIUS pacHpeeNICHNs] BEPOsTHOCTEN caydalHON BeINYUHEL, €e CBOICTBA U rpaduK.

41. BeposITHOCTb ONAJaHUs CIIy4aifHOM BEMTMUUHBI Ha 33JaHHbINA yuacTok. TeopeMa o BepOSATHOCTU OTJENbHO B3ATOr0 3HaYEHHS
HEMNpPEPHIBHOM CITy4aiiHON BEJIMYMHBI.

42. IInoTHOCTH pacnpeeneHus BepossTHOCTe!. CBOMCTBA INIOTHOCTH, UX FEOMETPUYECKAsi HHTEPIIPETALIU.

43. MaTtemMaTu4eckoe O>KuIaHue JUCKPETHOM U HeNpephIBHOW ciiydaifHON BenuunH. CBOMCTBA MaTEMAaTUYECKOTO OXKUIAHUS.

44. MoJsia 1 MelMaHa CITy4aifHON BEJIMYMHBI.

45. lucnepcus U cpeiHee KBapaTHUECKOE OTKJIOHEHUE IUCKPETHON U HENPEPhIBHOM ciaydaiiHO# BenuunH. CBONWCTBA JUCIIEPCUU.

ITpumepHsle 3a1aHui 11 IPOBEJEHUS TEKYIETO KOHTPOJIS U IPOMEKYTOYHON aTTeCTallul HAXOAATCS Ha y4eOHOM TopTae
CI'YBT B kypce MATEMATHKA.

6.4. MeTroauueckue MaTepHuaJibl, ONpee/sIoIMe NPouelypbl OLleHHBAHUS

K sk3aMeHy nomycKaroTcs 00yJaronyecs, CAaBIIne Bce pabOThI, IPEAYCMOTPEHHBIE TEKYIIUM KOHTPOJIEM.

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

B pamkax TeopeTHueckoil 9acTu 00y4aromuiics A KaXI0r0 BOpoca (GOopMynupyeT IpaBUIbHBIE, C €0 TOUKHU 3PEHUS, OTBETHL
3a7aHue CUNTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUHUTAETCSl HE BBIOJHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMeHa [0 JUCLUAIUIMHE NIPEJCTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXKXHOCTU IPAKTUUECKOTO
NPUMEHEHUS KOHKPETHOTO TEOPETHUECKOro paszena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNIBTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

HTorosas orieHKa «OTJIMYHO» CTaBUTCS, €CIIH CTYJCHT PACKPBUI CoJep KaHue TEOPETUUECKOM U MPaKTHUECKOH yacTeit Oumnera Ha

85%-100%;




HTorosas orieHKa «XOPOIIO» CTABUTCA, €CIIU CTYACHT PACKPBLI COAEPKAHUE TEOPETUIECKON U MPaKTUIECKO yacTel bunera Ha
70%-84%;
HTorosas orieHKa «yIOBIETBOPUTEILHO» CTABUTCS, €CJIU CTYIAEHT PACKPbUI COAEP)KaHUE TEOPETUUECKON U MPaKTUUECKON YyacTel
ouiera Ha 50%-69%:;
HToroBas orieHKa «HEyIOBICTBOPUTENIHHOY» CTABUTCS, €CIH CTYIEHT PACKPBLI CoAepKaHNe TEOPETHUECKOM U MPaKTHUECKOH JacTeit
oumitera MeHee, yeM Ha 49%.

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

7.1 PexomeHnayemasi JuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI1.1 |Harancon U. I1. Kpatkuit kypc BbICIIEH MaTeMaTuKu Mocksa: Jlans, 2009
JI1.2 | TyranbaeB A. A., Teopust BepoSITHOCTEH U MaTeMaTu4yecKas CTaTUCTHKA Mocksa: Jlans, 2011
Kpymuu B. T'.
JI1.3 | IIuckynoB Hukomnait JuddepernmanbHOe M HHTETPATBHOE HCYHCIICHUS: yae0. mocodne Mocksa: Mnrerpain-
CemeHOBUY JUISl CTYJICHTOB By30B IIpecc, 2001
7.1.2. Jlono/HUTEIbLHAS JIATEPaTYpa
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI2.1 |I'mypman Bnagumup PykoBoACTBO K pelIeHUIO 3aa4 110 TEOPHH BEPOSITHOCTEN U Mocksa: Beici.
Edumosnu MaTeMaTHYECKOW CTaTUCTUKE: yuel. mocodue oOpazoBanue, 2008
JI2.2 | Munopckuii Bacunuii | COopHMK 3a1a4 1O BBICIIEH MaTeMaTuke: yued. mocooue Mocksa: U31-Bo ®us.-
ITaBnoBuu Mar. Jur., 2006
JI2.3 | JIuneBuu Onbra MaremaTrka: yaeOHOe mocodne Hosocubupck: CI'YBT,
UropesHa, [llepbakosa 2017
I'anuna
BuangumuposHa
7.1.3. Metoanueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI3.1 | droxosa C. U., MeTtonuveckue yKka3aHus ¥ 3a/1aHUs 10 BBICIIIEH MaTeMaTHKE K Hosocubupck: HU'ABT,
Enunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKIUU MHOTUX NEPEMEHHBIX " 1997
[Mabanuua B. U.
JI3.2 [EnmunoBa E. C., Metoauueckue yka3aHus U 33[aHUS 110 BBICIIEH MaTeMaTUKE K Hosocubupck: HI'ABT,
[[Ta6anuna B. U. TunoBoMy pacuéry "uddepeHunansHoe HCUUCTeHHE HYHKIHH 1997
OJ/IHOM mepeMeHHON"
JI3.3 |TI'aBpuioBa AneBTuHa | AHanuTHYeCKas FEOMETPUS: METOA. YKa3. U 3aJjaHus 110 BbICILIEH Hosocubupck: HI'ABT,
MuxaiinoBHa, MaTeMaTHKe [UId CTyIeHToB | kypca od. popmsl 00ydeHHs Bcex 2009
Illep6akoBa ["amuHa criert. |
BnagumuposHa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIUNHBI (MOAYJIS)
Hasnauenue Ob6opynoBaHue
YuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MymbTuMenuiiHoe o0OpymOBaHHE: HMPOSKTOP
IIPOBEIEHUS 3aHATHH | (CTaIlOHAPHBIN), 3KpaH (cTannoHapHsIi), [TK (mepeHocHO)
JIEKIMOHHOTO THIIA
YuebHas ayAUTOPHS i | AyoutopHast nocka; Kommuiekt yuebHoii medenu
HpOBEICHUS NpaKTHYECKUX
3aHATHH
YuebHas ayJAUTOpHS Juis | AyauropHas 1ocka; KoMiuiekT yae6HON Mebenn
IpOBEACHUS TPYNIOBBIX U
VHUBUIYalIbHBIX KOHCYIbTALMH
ITomerenue qutst | Komrmiekt yaeGHO# MeOenu Ha 15 mocafouHBIX MECT.
CaMOCTOSITENIbHOM pa6otsl | [IK — 10 mT., nogxmoyeHHBIX K cetd "MHTepHeT" u 00ecrneunBalomuX JOCTYIl B 3JEKTPOHHYIO
00yJaroLuxcst “H(POPMALIMOHHO-00Pa30BaTEIbHYIO Cpely Y HUBEPCHUTETA.
VYuebHas ayIUTOPHS Ui | AyauropHast nocka; Kommiekt yueOHoi Medenu

MNPOBCACHUA TCKYHICTO KOHTPOJIA

U IPOMEXKYTOYHOHU aTTECTALUH




