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Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 152/6 19
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
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Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 216 | 216 | 144 | 144 | 360 | 360
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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 (3HaTh:

3.1.1 | ocHOBHBIE 3aga4d 1 ME€TOAbI AUCHUIUIMHBI, UX PCIICHUA B IPUMEHCHUU K HpO(I)CCCHOHaHLHOi/II JCATCIBHOCTH.

3.2 | YmeTh:

3.2.1 BBIACIIATE U CUCTEMATU3UPOBATE OCHOBHBIC UICU B ITOCTABJICHHBIX 3a/ladaX JUCHUILUINHBI,

3.2.2 | KpUTHYECKH OI[CHUBATH JIFOOYIO IMTOCTYIAIONIYI0 HH(POPMAIINIO, BHE 3aBHCHUMOCTH OT UCTOYHHKA; H30eraTh
aBTOMATHYECKOTO IIPUMEHEHHS CTaHIaPTHBIX (JOPMyI X IPHEMOB IIPH PEIICHHUH 33a7a4 B IPIMEHEHUH K
npodeccroHaNbHON NeATeTbHOCTH.

3.3 | Baagersn:

3.3.1 | maBbIKaMu cO6opa, 00pabOTKM, CHCTEMATH3ALUH ¥ KPUTHUSCKOTO aHAIH3a HH(POPMAIUX B 00JIACTH TUCIUILIHHEI,
po(hecCHOHANIBHOMN JEATENEHOCTH U B MEXKANCLUIUIMHAPHBIX 00JIaCTSIX.

4. CTPYKTYPA JUCHUILIAHGBI (MOAYJIST)

Bun HaumeHoBaHUe pa3/1esioB M TeM /BU] 3aHATHUSI/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHS / Kype ATroT
Paznen | Pa3pen 1. JIuneiinas 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 /KP/ 1 2 0
Paznen | Pa3zjgeu 2. BekropHas anredpa
Jlex Bexropnas anrebpa /Jlex/ 1 JI1.1J11.3 0
IIp BekropHas anre6pa /IIp/ 1 J12.3 0
Cp Bekropnas anre6pa /Cp/ 1 10 J12.3 0
HKP Bekropnas anre6pal /UKP/ 1 2 0
Pazgen | Paspen 3. AHasMTHYeCKasi FeOMETpUsE
Jlex Amnanutideckas reomerpus /JIex/ 1 10 J1.1J11.3 0
Ip Amnanmutideckas reomerpus /IIp/ 1 10 J12.3 0
Cp Amnanutideckas reomerpus /Cp/ 1 10 J12.3J713.3 0
HKP Amnanmutideckas reomerpus /MKP/ 1 2 0
Paznen | Pa3pen 4. Ilepemennasn. [Ipenesa. @ynkuus




Jlex Iepemennas. [Ipenen. dynxnus /Jlex/ 1 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 2 0
Paznen | Pasnen 5. AuddepenunanbHoe ucunciaeHue GyHKuMii ogHoMi
nepeMeHHOM
Jlex Juddepenunansuoe ucuucaenue GyHKIUA oJHON nepemMeHHoH /JIek/ 1 10 JI.1J11.3 0
IIp JuddepenunansHoe ucuucaenne GyHKIUA oqHOH nepemeHHoH /IIp/ 1 10 J12.3 0
Cp Juddepennuansaoe HcanucieHne GyHKIHH oqHOM nepemenHoit /Cp/ 1 10 J12.3]13.2 0
HKP Jupdepennuansroe ucuncienne GpyHKmi ogHol nepemenHoi /MKP/ 1 2 0
Paznen | Paszpes 6. HeonpeneneHHbIH U onpeae1eHHbI HHTErpaJl
Jlex HeonpenenenHslit u onpeneneHHbIN naTErpan /Jlex/ 1 12 JI1.1 JI1.3 0
IIp Heonpenenennslit u onpeaeneHHsIi naTerpan /IIp/ 1 12 J12.2 0
Cp Heomnpenenennsrit u onpeneneHusit naterpan /Cp/ 1 6 2.2 0
HKP Heonpenenennsrii u onpeaeneHHsiid naTerpan /MKP/ 1 2 0
Pazpen |Paspen 7. @yHKIMH HECKOJIbKUX IlepeMEHHbIX
Jlex OyHKINH HECKOIBKHUX epeMeHHBIX /JIex/ 2 8 JI1.1J11.3 0
IIp OYHKIIMY HECKOJIBKUX MepeMeHHbIX /T1p/ 2 8 J2.2 0
Cp ODYHKIIMY HECKOJIBKHX MepeMeHHbIX /Cp/ 2 8 JI3.1 0
UKP ODYHKIMY HECKOJIBKHX nepeMeHHbIX /TKP/ 2 2 0
Paznen | Pa3znen 8. [Inddepenuuanbnupie ypaBHeHUs
Jlex Hudbdepenuunanbueie ypapaeHus /JIex/ 2 12 JI1.1 J11.3 0
IIp Jduddepenunansusie ypasHenus /I1p/ 2 12 2.2 0
Cp Jduddepenunansusie ypasHeHus /Cp/ 2 2.2 0
HKP Juddepennuansueie ypapaerus /MKP/ 2 2 0
Paszmen | Pa3gen 9. Teopus BepositTHocTeii. BeposiTHOCTH COOBITHIA.
Jlex Teopus BeposiTHOCTEH. BepostHocT coObITHit. /JIek/ 2 8 J1.2 0
IIp Teopus BeposTHOCTEH. BepostHOCTH cOOBITHIL. /TIp/ 2 8 J12.1 0
Cp Teopus BeposiTHOCTEH. BepostHocTH cobsITHit. /Cp/ 2 6 J2.1 0
HKP Teopus BeposTHOCTeH. BepositHocTH coObITHi. /TKP/ 2 3 0
Paznen | Pa3pen 10. Teopusi BeposiTHocTel.CiryyaiiHble BeJJUYUHBI
Jlex Teopus BepositHOCTEH. CorydaiiHble BeTNIUHEI /JIek/ 2 8 J1.2 0
Ip Teopus BepositHOCTeH. Cotydaiinpie BemuauHb! /T1p/ 2 8 J12.1 0
Cp Teopus BeposTHocTel.Ciiydaiinble BeaunduHbl /Cp/ 2 6 JI2.1 0
UKP Teopus BeposTHocTel.Ciydaiinbie Beaunuunbl /MKP/ 2 3 0

5. COJEPKAHME JUCLHUILINHBI (MOAYJIST)

Conep:kaHue IEKIMOHHOTO Kypca
1 kypc, 1 cemectp

Pasnen 1. JIluneiinas anreopa.

Marpupl. JledcTBHS Hal MaTpHUIIaMU (CIIOKEHHE, BEIYUTAHHE, YMHOKEHIE MAaTPHUIIBI Ha YMCIIO, IPOM3BEIeHIE MaTpHIl). MUHOD U
anrebpandeckoe IOMoTHeHne deMenTa. Onpeaenurensd n-ro nopsaka. CBolcTBa onpenenuteneii. OOmIye cBeIeHs O CUCTEMaX
JUHEHHBIX anrebpandyeckux ypaBHeHUil. CHCTEMBI N ypaBHEHUI ¢ n Heu3BecTHBIMU. PemieHne cuctemMbl. CUCTEMBI COBMECTHBIE U
HECOBMECTHBIC, COBMECTHBIC OIpeIe/ICHHBIC M HEeolpeIeIeHHbIe. PelieHre cucTeM JTHHEHHBIX are0pandecKux ypaBHEHHH
meronioMm Kpamepa. Teopema Kpamepa. Cuctembl m ypaBHEHHI ¢ N HEU3BECTHBIMU. PABHOCHIIbHBIE CHCTEMBI. DJIeMEHTapHBIE
npeoOpa3oBaHus CUCTEM JIMHEWHBIX adredpandeckux ypaBHeHui. TeopeMa o mepeBoie CHCTEMBbl B pAaBHOCHIBHYIO €l CUCTEMY.
Pemenue cucteM TMHEHHBIX anreOpanyecKux ypaBHeHHA MeTonoM ["aycca.

Paznen 2. BekropHas anre6Opa.

OCHOBHBIE IOHSTHS U ONPEAEICHUS BEKTOPHON aireOpbl (BEKTOP, KOJUIMHEApHbIE, KOMIUIAHAPHBIE BEKTOPBI, MOYIIb BEKTOPA,
paBHBIC BEKTOPBI, CIMHUYHBIH, HYJICBOH BEKTOPHI). basuc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeopeMbl 0 pas3IokeHHH BEKTOPa IO
6asucy. KoopauHaTsl BekTOpa B TaHHOM Oaszuce (onpenenenne). OpTOHOPMUPOBaHHBIN 0a3nc. HaxoxkeHne KOOpJUHAT BEKTOpa 10
H3BECTHBIM KOOpAWHATaM €T0 Havyajla 1 KOHLIA. JIuneiinble onepanny HaJl BEKTOpaMU: CJIIOKEHUEC, BBIYMTAHUE BEKTOPOB, YMHOXKCHUE
BEKTOpa Ha yucio. CKalsipHOE POU3BEICHNE BEKTOPOB, CBOWCTBA CKAJSIPHOTO pon3BeneHns1. CKaIIpHOE IPOU3BEICHHE

BCKTOPOB, 3a/IaHHBIX KOOpANHATAMH B OPTOHOPMHUPOBAHHOM 6a3I/IC€. HpI/IMeHCHI/Ie CKAJIIPHOT'O IMTPOU3BCACHUS K PCIHICHHUIO 3a1a4
(Momynb BeKTOpa, JUIMHA OTPE3Ka, YroJl MEeXIy BEKTOPaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, IPOESKINS BEKTOPA HA BEKTOP).




Hanpasnsromue KocuHychl BEKTOpa. BekTopHOE Ipou3BeeHUE IBYyX BEKTOPOB, CBOMCTBA BEKTOPHOIO IIPOU3BEAeHUA. BekTopHOE
HPOU3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B OPTOHOPMUPOBAaHHOM 0Oazuce. [IpuMeHeHNe BEKTOPHOTO IIPOM3BEACHUS K
peleHnto 3a1a4 (IUI0Ia b HapaIenorpaMMa, IUIOMaAb TPEYTONbHIKA, YOI MeXTy BekTopaMi). CMeNIaHHOE TPON3BEICHHE TPEX
BEKTOPOB — omnpeneneHne. CMemanHoe POM3BECHUE BEKTOPOB, 3aJaHHBIX KOOPANHATAMU B OPTOHOPMHUPOBAHHOM 0as3mce.
CBOHCTBa CMEIIAHHOTO NIPOU3BECHUS.

Paznen 3. AHanuTHuecKkas reoOMeTpusl.

IIpsamoyronsHas AekapToBa CHCTEMa KOOPAUHAT Ha IIIOCKOCTHU U B IpocTpaHcTBe. OmopHas Touka U HOpMaIbHBIA BEKTOP
miockocTd. OCHOBHBIE BUJIbl YPaBHEHHH MIOCKOCTU: YpaBHEHHE MIOCKOCTH, MPOXOAAIIEH uepes JaHHYI0 TOUKY NEPIEHAUKYISIPHO
JTAHHOMY BEKTOpY, o0IIIee, IpoXosIeii Yepes TPH TOUKH «B OTpe3kax» Ha KOOPAMHATHHIX ocsiX. OMOpHas TOYKa U HaIPaBILFOLTHI
BEKTOP MpsiMoii. OCHOBHBIE BH/BI YPaBHCHUI MIPSIMOI B IPOCTPAHCTBE: O0IIHeE, TapaMeTpHICCKHe, KAHOHMYECKNE yPaBHEHUS,
MIPOXOJAIIEH Yepe3 JIB€ TOUKH. YT0J MEXIy IPAMOI U IJIOCKOCThI0. Touka nepecedeHus npsiMol U IIIockocTu. Bzanmuoe
pacronoxeHue npaMoi 1 mockocTy. IIpsMas Ha mnockocTu. PasmiuHble BUIBI ypaBHEHHH MPAMON Ha MI0cKocTU. KprBble
BTOPOT0 HOpsizika (OKPY>KHOCTb, 3JUIHIIC, THIIEpOOIa, Tapadoia: NX KAHOHHYECKUE YPABHEHHS U IIOCTPOCHHE.

Paznen 4. [lepemennas. [penen. @yHKuus.

IMonsatne GyHKIMN. 3aBUCHMBIC U HE3aBIUCHUMEBIE TIEPEMEHHBIE, 00JIACTh OIPEeNICHNs M MHOYKECTBO 3HaUCHUH (QyHKIMH. CIIOCOOBI
3ananus pyakiun. 'paduk Gyakinun. OCHOBHBIE CBOMCTBA (PYHKIIMU: MOHOTOHHOCTD, Y€THOCTD, IEPUOTUIHOCTD,
orpanudeHHOCTh. CroxHas ¢pyHkuus. IlonsTue okpectHocty Touku. [Ipenen pynkuun B Touke. [Ipegen pynkunu Ha
6eckoHeuHOCTH. beckoHeuHO Mablie 1 OeckoHedHO OombIre GyHKIUH. TeopeMa o CBsI3H OECKOHEYHO MaJIbIX 1 OECKOHEYHO
6ospimx BeuauH. [1epBrIil 1 BTOpOit 3aMeuarensHble ipeensl. CpaBHeHHE OCCKOHEYHO MaIIBIX, SKBUBAJICHTHBIE OECKOHEYHO
Maunble. OCHOBHBIE SKBUBAJIEHTHOCTH. HenpepbIBHOCTD (DYHKIINH B TOUKE U Ha OTPE3KE, CBOWCTBA HEMPEPHIBHBIX (QYHKIIUH.
Knaccugukanus Todek pa3pbiBa (GyHKIUH.

Pazpmen 5. Tuddepernnansaoe ucurncinenne GyHKIUH OJHOH epEeMEHHOM.

[Tonstue npon3BoaHON HYHKIMK B TOUKE. | eOMETpHUUECKUil CMBICI TPOM3BOJHON. Y paBHEHHS KacaTeIbHOM 1 HOpMaH K TpaguKy
¢yskiun. [pasuna HaxoxaeHus nponsogHoi. [Tonsrue muddepennnana pynkuuu. [Ipoussoanas cnoxHoit pynkuu. Teopemsr
Porus, Jlarpamxka, Ko, DxctpeMymbl QyHKIHN, HeoOXoauMoe ycioBue. [Ipru3Haku MOCTOSHCTBA, BO3PACTAHMS U YOBIBAHUS
¢ynxnuu. JloctaTouHble IPU3HAKU CYIIECTBOBAHHS IKCTPEMyMa (DYHKIIUH. BEITyKI0CTh, BOTHYTOCTh Ipaduka GpyHKIHH. Touxu
nepern6a. JlocraTouHble MPU3HAKU BBIMYKIOCTH, BOTHYTOCTH rpadika GpyHKINH ¥ ToUkH nepernda. [1pasuno Jlonurans.
AcuMnToTsl rpaduka GyHkiun. Bumst acuMnTor. OONIHiA TiIaH Hccief0BaHus GYHKINH U TOCTpoeHus e€ rpaduka

KowmrurekcHble uncna u [eicTBrs Hag HUMU. V300paskeHne KOMIDIEKCHBIX YHCEN Ha INIOCKOCTH. MOyllb B apryMEeHT KOMIIIEKCHOTO
gucia. Anredpandeckasi 1 TpUroHOMeTpuueckast popMbl KoMIuiekcHoro uucna. Gopmyna Diinepa. [TokazarenbHas Gpopma
KOMIUIEKCHOT0 4nciia. KopeHb 13 KOMIIEKCHBIX YHCEI.

Paznen 6. HeonpeneneHHslit 1 onpeaeneHHbIN HHTETpal.

ITepooOpa3Has (yHKIMS U HeoNpeIeIeHHbIIH nHTerpain. Teopema cymecTBoBaHus epBooOpa3Hoil. CBOWCTBA HEONPEIEICHHOTO
uHTerpana. Tabnuia OCHOBHBIX HHTETpaoB. MeTo/1 3aMeHbI IEpEeMEHHON B HEOTPE/ICIIEHHOM HHTETpase. MeTo ] HHTerpHPOBaHUS
TI0 YacTsAM B HEONpEeIeICHHOM HHTerpaie. PammonansHele 1pobu. MHTErpupoBanne MpocTeHINX ParfOHANBHBIX APOOeii.
Paznoxxenue pannoHanbHOM Ipodu Ha mpocTerIue.

3ajaua 0 BHIUMCIICHHH TUIOMIAM KPUBOJIMHEHHOH (urypsl. OnpeneneHuslii nurerpai. Teopema cymecrBoBaHus. OCHOBHbIE
CBOIiCTBa ompereneHHoro narerpaita. @opmyna Hetotona — JleliOHuIa. 3aMeHa TepeMeHHOI B ONpe/IeIeHHOM HHTeTpae.
HHTerpupoBaHue Mo 4acTsM B OIIpeAeIeHHOM HHTerpane. HecoOcTBeHHbIE HHTETPaANBI C OECKOHEUHBIMH MPEICIaMH.
HecobGcTBeHHbIe HHTErpalIbl OT pa3pbIBHOH (yHKIMU. [1n01mans II0CKoH GUryphl B IPSIMOYTOJIbHON JIEKapTOBOM cucTeMe
KOOpJUHAT.

1 kypc, 2 cemectp

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

[NonsTtre QyHkIMK 1BYX nepeMeHHbIX. CIoco0B! 3a1aHus (QYHKITHH ABYX IIEPEMEHHBIX, 001acTh ee onpeaeneHus. OKpecTHOCTh
paanyca r roukd. [Ipenen ¢pyHkium qByX nepeMeHHbIX. YacTHbIE U TOJTHOE NIPUPAILECHHs (QYHKIIMH ABYX NepeMEHHBIX. YacTHbIE
MPOW3BOJHEIC (DYHKIUH IBYX MEPEMEHHBIX, IX TeOMETPUIECKIHA cMBIC. YacTHBIEe mu(epeHIHasl, ITOIHEIH AndhepeHIal
(yHKIMH OBYX MEepeMEHHbIX. YacTHBIC TPOU3BOIHEIEC BRICIINX MOPSAIKOB. TeopeMa 0 He3aBUCHMOCTH OT ITOCTIE0BATEIEHOCTH
nuddepenurpoBanus. KacarenpHas MI10CKOCTh M HOPMaJb K TOBEPXHOCTH. DKCTPEMYM (YHKIIMHU ABYX MEPEMEHHBIX.
HeoOxoanmele 1 10CTaTOYHbIE YCIIOBHS CYLIECTBOBAHHS 3KCTPEMYMa.

Paznen 8. ludepennuansHble ypaBHEHHUS.

[Monstre nudpdepenumnanpHoro ypapHenus. [lopanok, pemenue quddpepeHnInanbsHOro ypaBHeHUs. MIHTerpaibHble KPUBBIC.
Juddepernmansabie ypaBHeHHs 1-ro mopsaka: ooumii Bum, 3axada Komw, obmiee i 4acTHOE pemIeHus], OO ¥ YaCTHBIN
uHTerpaisl. JuddepeHmansHple ypaBHEHUS C pa3IeICHHBIMU U pa3ieNIAIOIIUMHUCS NTepeMeHHbIMH. JInHeHHbIe
nuddepeHnranbabie ypaBHeHus 1-ro nopsaka. Auddepenuunansapie ypaBHEHUS BHICIIUX HOPSIIKOB, JOMYCKAIOIINE MTOHMKEHNE
nopsizka (3 Buza). OOmue NOHATHS O TMHEHHBIX OAHOPOIHBIX AU(PepeHIHANBHBIX YPAaBHSHUSX BBICIINX IOPSIKOB: ONIPEACIICHHUE,
TIOHSATHE O JTMHEHHO HE3aBUCUMBIX (QYHKIHX, (DyHIaMEHTaIbHas CHCTeMa pemeHni. TeopeMa o CTPYKType OOIIero permeHns
JMHEHHOT0 OXHOPOAHOTO IU(depeHIHaIFHOT0 ypaBHEHUS. BIBoA (hopMysT Ayt 00IIero pereHus JNHEHHOTO 0 JHOPOJHOTO

I depeHInaIbHOTrO ypaBHEeHUs 2-T0 nops/ka. JInHeiHsle HeoHOpoaHbIe AuddepeHIanbHble ypaBHeHHs. TeopemMa o cTpyKType
00IIIeTo pelIeHHs IMHEHHOTO HEOTHOPOIHOTO () (hepeHINnaIbHOTO YpaBHeHHs. JINHEeHHEBIE HEOTHOPOAHBIE THU(depeHIHATEHEBIE
YPaBHEHHS € TIPABOH YaCThIO CIICIIMAIBFHOTO BU/IA.




Pa3nmen 9. Teopus BeposiTHOCTel. BeposTtHocTH COOBITHIA.
DJeMeHThl KOMOMHATOPUKH. Pa3iMyHbIC BU/IBI COSIMHEHUI: TIEPECTAaHOBKH, pa3-MeLIeHHUs, coueTtanus. [Ipeamer reopun
BeposTHOocTel. McnpiTanue. Mcxon ucnbiranus. Knaccudukarms coosrruii. [lomHas rpynma coobrtuit. YacToTa MOsBICHUSA
cobObrTus. Kimaccnueckoe onpenenenue BepostHocTu. CymMMa, IPOM3BEICHUE, PA3HOCTh COOBITHH. Y CIIOBHAS BEPOSTHOCTb.

TeopeMbl C10kKEHHsI BEPOATHOCTEW U CIEIACTBUS U3 HUX. TeopeMa YMHOXKEHHs BEpOSATHOCTEH U ee cielncTBUs. TeopeMa o
BEPOSITHOCTH MOSIBICHHS XOTsI ObI 01HOTO coOBITHS. Teopema o 1noHol BeposTHOCTH coObITHsL. BepostHocTs rumnores. dopmyiist
Batiieca. [ToBropenune ucnsitanmii. @opmyna beprymni. HauBeposTHelIee 9uCII0 HACTYIUICHUH COOBITHS. ACHUMITOTHYECKIE

(hopMymBL.

Paznen 10. Teopus BepostHoCTeH.CilydaiiHble BETUIHHBI

Ciy4aliHble BeJIMYUHBI, MX BUABL. 3aKOH pacIpefeneHus ClIydaifHol BeandauHbl. Pax pactpeneneHus. MHOTOYTroJIbHUK
pacnpenenenus. @yHKIMS pacHpeaeeHns] BEpOATHOCTEH CIydaiiHOW BEJIMYMHBL, ee CBOUCTBA U rpaduk. BeposTHOCTH monafaHus
ClTy4alfHOM BETMUMHBI Ha 3alaHHBIN yuacTok. IInoTHOCTh pacnpesaenenus BeposTHocTed. CBOMCTBA IIIOTHOCTH, UX
TeOMETPUYECKasl MHTEpIIpeTalysa. MaTeMaTu4ecKkoe 0KUAaHue JUCKPETHON U HENPEPBIBHOM CilydaiiHON BenuunH. CBOICTBa
MaTEMaTHYECKOro OxkuaaHus. Mozaa u MeauaHa ciayd4aiiHod BeIM4YuHbL. Jlucnepeus U cpefiHee KBaJApaTuuecKoe OTKIIOHEHUE
JIMCKPETHON M HETIPEPBIBHOM cityuaiiHOW BennuuH. CBOMCTBA AUCIICPCHH.

TeMbl IPaKTUYECKUX 3aHATUI
1 xype, 1 cemectp

Pa3pen 1. Jluneitnas anre6pa

[paxtuueckoe 3anstie 1. Matpunpl. Onepanyn Hajl MaTpULaMH. (peIIeHHE 3a/1a)

IMpakTryeckoe 3ansaTHe 2. OnpenenuTeNnr KBaIpaTHEIX MaTpHIl. PerlieHne crcTeM IMHEHHBIX anreOpandeckuX ypaBHEHHH METOI0M
Kpawmepa. (pemenue 3anaw)

IIpakTuyeckoe 3anarue 3. PemeHne cucreM TUHEHHBIX adredpanyeckux ypaBHeHUI MeTooM ['aycca (pemeHue 3aaayq)

Pazgen 2. BektopHas anreOpa

IIpaktiueckoe 3austue 4. JInneitHble onepanuy HaJ BeKTopaMu. PaznoxkeHne BekTopa Mo 6a3ucy (pelieHne 3a1a4)
ITpakTudeckoe 3anatHe 5. CkaasipHOE MPOU3BEAECHHE BEKTOPOB (PEIIeHHE 3a1a4)

IMpakTrdeckoe 3ansTHe 6. BekTopHOE M CMEIIaHHOE MTPOU3BEICHUS BEKTOPOB (pEIICHHE 3a/1a4)

KonTpomnsaas padora Nel mo Temam JInHeliHas i BeKTOpHAas anredpa.

Paznen 3. AHanutuueckas reoMeTpus

IIpakTuyeckoe 3ansrue 7. [InockocTs (penieHne 3a1aq)

IIpaktiueckoe 3austue 8. [Ipsimas B mpoctpancTse. [IpsMast u MIOCKOCTH (pelIeHne 3a1a4)
IMpakTryeckoe 3ansarue 9. [IpsMast Ha IIOCKOCTH. (pELICHUE 3a1a4)

[Mpaktrnaeckoe 3ansatue 10. OKpYKHOCTD, SJUTUIIC. (pEIICHHE 3a71a9)

IIpakTtiueckoe 3anstue 11. ['nnep6oia, mapabomna (pemenne 3agad)

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

IIpakTuyeckoe 3ansrue 12. O6macth onpenencHus GyHkud. OCHOBHBIC CBOHCTBA (QyHKIMH. [ToHsATHE Tipeaena HyHKITUH.
Packpsitue nHeonpenenennocreit (0/0) u (6eckoHEUHOCTH/0ECKOHEUHOCTD) IPH BEIYUCICHUH MpeieNioB (yHKIuil (pemenne 3aaa4y
ITpaktnueckoe 3anusatue 13. IlepBblit 3aMevarenbHbIi peaen. [Ipeaen moka3aTeabHO — CTENeHHOM (yHKIH. BTropoi
3aMeuaTeNbHBIH Mpeen. (pelIeHne 3a1aq)

IIpakTtiueckoe 3ausTue 14.CpaBHeHNE OECKOHEYHO MaJIbIX BEJIMIHH. DKBUBAJICHTHBIE OeCKOHEUHO Maiible. VicenenoBanne GyHKINU
Ha HEMPEPHIBHOCTH (peIIeHue 3a1a4)

KonTponpHas padora Ne2 110 TeMaM AHaUTHYECKast TEOMETPHS, peaes QyHKIHN.

Pazpmen 5. lupdpepennmanpaoe ucuncneHne GyHKIUHA OTHON TepeMEeHHON

ITpaktnueckoe 3ausatue 15. JTuddepernrpoBanue seMeHTapHbIX QYHKINH (pelieHne 3a1aq)

IMpakTrdeckoe 3ausarue 16. Juddepennnan Gpyakum. [Ipon3BoHbe BEICIINX TOPAAKOB. (pEIICHUE 3a1a)

IIpakriueckoe 3anstue 17. [Ipasuio Jlonurans. McenenoBanue (GyHKINN Ha MOHOTOHHOCTB M SKCTPEMYMBI, BBITYKIOCTh TpaduKa,
TOUKH Teperuda (pemeHue 3aaaq)

IMpakTHyeckoe 3ansarue 18. AcumnrtoTs rpaduka ¢pyskuun. [lomHoe nccnenoBanne GyHKIMU 1 TOCTpoeHHUE e€ rpaduka (penieHune
3a1a4)

IIpakTuyeckoe 3anarue 19. KommiekcHble yncia u AeWCTBHS HAJ HUMH (pelieHue 3a1a4)

Paznen 6. HeonpeneneHnHsiii 1 ornpeneseHHbIN HHTErpall.

IIpakriueckoe 3anstue 20. HemocpencTBeHHOE HHTETPHPOBaHHUE. (PEIICHUE 3a1a)

IIpakTuyeckoe 3anarue 21. IHTErpupoBanue METOAOM 3aMEHBI IEPEMEHHOM (pelieHue 3a1a4)

ITpakTudeckoe 3anatre 22. IHTErpupoBaHue 1o 4acTsIM (peleHue 3a1a)

[Mpaktrdeckoe 3ansTue 23. IHTErpupoOBaHie pallMOHATBEHBIX IpoOeH. (pelnenue 3amad)

IIpaktiueckoe 3anstue 24. [Ipumenenue popmynsl HeroTona- JlefiOHUIA U1 BRIYUCICHUS ONpeeIeHHOro naTerpana. OCHOBHEIE
METO/IbI OIPEIENIEHHOT0 UHTETPUPOBAHHSI.

[Mpaktraeckoe 3anstue 25. HecoOcTBeHHBIE HHTETPANBI. McciieoBaHre Ha CXOAUMOCTD (PEIICHHE 3a1a9)

IIpakTtiueckoe 3ausTHE 26. Beraucnenne miomanei B psIMOYroJIbHBIX KOOPANHATAX (PEIIeHHE 3a/1a4)




1 xypc, 2 cemecTp

Paznen 7. @yHKIMU HECKOIBKUX NEPEMEHHBIX

Ipaktiuaeckoe 3austue 1. O6macTs onpeneneHns GyHKINH 2-X MEPEMEHHBIX (pELIeHne 3a/1a9)

[pakTnueckoe 3anstue 2. YacTHbIE MPOU3BOAHBIE, YACTHBIC U MOJHBII AnddepeHIransl GyHKINH HECKOIBKUX EPEMEHHbBIX
(peweHue 3a1ay4)

IIpakTiaeckoe 3ausTie 3. [Ipon3BOAHEIE BEICIIAX HOPAIKOB (PYHKIIMH HECKOIBKHUX MEPEMEHHBIX (peIIeHNe 3a1at)
IIpaktiueckoe 3ausTue 4. MccnenoBanue GyHKINH ABYX IEPEMEHHBIX Ha SKCTPEMYM (pelIeHue 3a1ad)

KontponbHas padora Nel o reme OyHKIIMM HECKOIBKUX ITEPEMEHHBIX

Pa3nmen 8. lucppepennnanbabie ypaBHSHHS

IIpakTuyeckoe 3anarue 5. Pemenue auddepeHunanbHbIX ypaBHEHHH ¢ pa3AeIeHHBIMU U Pa3AesIIOIIUMUCS IepEMEHHBIMU
(peweHue 3a1ay4)

IIpakTHyeckoe 3anarue 6. Pemmenne muHeHHBIX U HepeHaTbHBIX YpaBHEHHH TIEPBOTO MOPsIKa (PEIIeHHe 3a/1a9)

IIpaktiueckoe 3aHsTHE 7. PereHne ypaBHeHUH, JOMYCKAIONINX TOHIDKEHHE MOPsIKa (peIIeHne 3a/1a4)

I[paxtiueckoe 3aHstie 8. PelieHne TMHEHHBIX OHOPOHBIX YPaBHEHHUH C IIOCTOSIHHBIMU KOG QHUIMEHTaMU (pELICHHE 3a/1a4)
IMpakTrdeckoe 3ansarue 9-10. Pemenne TMHEHHBIX HEOAHOPOAHBIX YPAaBHEHHUH C MOCTOSHHBIME K03(GHINEHTAMI B TIPaBOH 9acThIO
CTEIIATBHOTO BUIA (PEIIeHUE 3a1a9)

Konrponsnas padota Ne2 no reme JJuddepeHunanbupie ypaBHEHHUS

Paznen 9 Teopus BeposiTHOCTEH. BeposiTHOCTH COOBITHT.

IIpaktiueckoe 3ausTue 11. SneMeHTs! KOMOMHATOPUKY: IEPECTAaHOBKH, pa3MEIIeHHs, COueTaHUsA(peIICHUE 3a1ad)
[TpakTuueckoe 3anstue 12. Knaccuueckoe onpeneneHue BEpOsSTHOCTH (pElIeHHE 3a1a4)

IMpakTraeckoe 3ansaTue 13. Anredpa coObTHii. TeopeMBl 0 BEpOSITHOCTH CYMMBI M TIPOU3BEICHUS coOBITHH. Teopema o
BEPOSATHOCTH MOSBICHHS XOTS ObI OJJTHOTO COOBITHS (peIICHNE 3a1a)

IIpaktuyeckoe 3anarue 14. ®opmyna nonHoii BepositHoctu. Popmynsl baiteca. (pewmenue 3aaayq)

I[Npaxtiueckoe 3austue 12. @opmyna bepHymm. AcumnroTnieckue GopMyIsl (peleHre 3a1a4)

Pa3nmen 10. Teopus BepositTHOCTeH. CydaliHbIC BEINYUHBI.

IMpaktrueckoe 3ausatue 13. JIuckpeTHas ciiydaiiHas BeJIMUUHA: P pacpenenenus, GyHKIUs pacnpeaeieHus (penieHne 3amad)
[IpakTnueckoe 3anstue 14. YncnoBble XapakTepUCTHKN JUCKPETHBIX CIy4ailHBIX BeTUYHUH(pELIeHHE 3a/1a4)

IIpaktiueckoe 3anstue 15. HempepriBHas cirydaifHas BeIWYWHA: IVIOTHOCTD paclpeeleHus, (GYHKIUS pacipeesieHus (perieHne
3a/1ay)

[IpakTuueckoe 3ansTue 16. YucnoBble XapakTEepUCTHKN HEMPEPBIBHBIX CIIy4ailHBIX BEJTMYHH (pELIeHHE 3a/1a4)

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

Konrponsusie pabotsi (1, 2 cemectp).
Ok3ameH (1, 2 cemectp)

6.2. Tembl NUCbMEHHBIX PadoT

KoHTposbHBIE paboTHI 110 TEMaM:

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

2. AHanuTtHdeckas reoMeTpus, mpenen GpyHkiwu (1 cemecTp).
3. OyHKINY HECKOJIKHUX TIEPEMEHHBIX (2 cemecTp).

4. Inddepennmansasle ypaBHEHUS (2 cemecTp).

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

BOITPOCBI K DK3AMEHY B 1 cemectpe

Paznen 1. Jluneiinas anredpa.

1. Matpuupl. JlelicTBust Haa MaTpULaMu (CI0XKEHHE, BEBIYMTaHUE, YMHOKEHUE MAaTPHILIbl Ha YUCIIO, TPOU3BEACHHE MATPULI).

2. MuHOp 1 anredpandeckoe TOMOTHEHHE 31eMenTa. OnpenenuTens I-ro IopsAaKa.

3. CpoiicTBa onpeaeIuTeneH.

4. O6uiue cBeaeHHs O CHCTeMax JIMHEHHBIX anreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHUH ¢ N HEU3BECTHBIMU. Perienune
cucteMbl. CUCTEMBI COBMECTHBIE 1 HECOBMECTHBIE, COBMECTHBIE OIIPE/IEIICHHbIE U HEONPEIEIEHHBIE.

5. Pemenne cucreM MTMHEHHBIX anredpandecKux ypaBHeHUH metogoM Kpamepa. Teopema Kpamepa.

6. CucteMbl m ypaBHEHHH ¢ N HEU3BECTHBIMU. PABHOCHUIIBHBIE CHCTEMBI. DlIeMEHTapHbIE IPe00pa30BaHus CUCTEM JIMHEHHBIX
anredpanyecKux ypaBHeHUH. TeopeMa 0 epeBoie CHCTEMBI B paBHOCHIIBHYIO €l CHCTEMY.

7. Perienne cucteM JMHEHHBIX alreOpandecKux ypaBHEHHI MeTooM ["aycca.

Paznen 2. BekTopHas anre6pa.

8. OCHOBHBIC TTOHSATHS U ONIPEICIICHHsI BEKTOPHOH anreOps! (BEKTOP, KOJUTHHEAPHbIE, KOMILIAHAPHBIC BEKTOPHI, MOJTIYJIb BEKTOPA,
paBHBIE BEKTOPHI, CIUHUYHBIHN, HYJIEBOW BEKTOPHI).

9. Ba3uc Ha IIIOCKOCTH M B IIPOCTPAHCTBE. TeopeMbl 0 pa3iokeHHH BEKTOPa 10 Oasmucy.

10. KoopnuHatel BekTopa B AaHHOM 0asuce (omnpenenenue). OpToHOPMHUPOBaHHBIH 6a3uc. HaxoxaeHue KoopauHAT BEKTOpa Mo




U3BECTHBIM KOOPIMHATAM €ro Haualsla U KOHIIA.

11. JIuneiiHble onepanyyu HaJl BEKTOPaMU: CI0)KEHHE, BBIMUTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpA Ha YHUCIIO.

12. CkansipHOE MPON3BEACHUE BEKTOPOB, CBONCTBA CKAIIPHOTO MTPOU3BEICHUSI.

13. IlpuMeHeHne CKaISPHOTO MIPOU3BEACHNS K PEIICHUIO 3a/1a4 (MOIYIb BEKTOpA, IIHHA OTPE3Ka, YTOI MEXKAy BEKTOPaMH, yCIOBHE
OPTOTOHAIBHOCTH BEKTOPOB, IPOEKIIHS BEKTOpa Ha BEKTOD).

14. BexTopHOE NpOM3BEICHUE ABYX BEKTOPOB, CBONCTBA BEKTOPHOTO MPOU3BEICHUSI.

15. IlpuMeHeHNEe BEKTOPHOTO IIPOU3BEACHHS K PEIICHHMIO 3a/1a4 (TUIOIIAH TTapajliesiorpaMMa, TPEYroNbHIKA, YTOT MEXITy
BEKTOPaMH).

16. CmemanHOE PpoU3BeACHHE TPEX BEKTOPOB — onpezeneHne. CMelaHHOe TPOU3BEICHUE BEKTOPOB, 3aIaHHBIX KOOPAUHATAMU B
OPTOHOPMHPOBAHHOM Oas3mce.

17. CBolicTBa CMEIIIAHHOTO MTPOU3BEIACHUSL.

Paznen 3. AHanutuueckas reoMeTpus

18. IIpsiMoyrospHast JeKapTOBa CUCTEMA KOOPIMHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas Touka 1 HOPMaJIbHBIH BEKTOP IJIOCKOCTU. Y paBHEHHE IJIOCKOCTH, IPOXOSIIECH Yepe3 JaHHYI0 TOUKY
HEPIeHANKYISIPHO TaHHOMY BekTopy. OOliee ypaBHEHHE IIIIOCKOCTH.

20. YpaBHeHME IUIOCKOCTH, IPOXOAILEH uepe3 TpU TOUKU. Y PaBHEHHUE INIOCKOCTH «B OTPE3Kax» Ha KOOPIUHAT-HBIX OCAX.
21. OnopHas TOYKa W HAIIPABIIAIOMINI BEKTOp NpsiMoit. O0mIre, mapaMeTpuIecKie, KAHOHUUECKHUE YPaBHEHHUS NIPSIMOH B
npoctpancTBe. KaHoHMYeckre ypaBHEHUS NPSAMOM B TPOCTPAHCTBE, MPOXOAAIIEH Yepes 1BE TOUKH.

22. Yroa Mexkay NpsIMOH U INIOCKOCThI0. Touka nepecedeHust mpsaMoi U MIIOCKOCTH.

23. Ilpsimas Ha m10cKOCTH. PasnuyHble BUABI ypaBHEHU IIPSIMOI Ha IJIOCKOCTH.

24. OxpyxHocTh. KaHOHMUECKHE ypaBHEHUS OKPYKHOCTH U €€ IOCTPOCHHE.

25. Onnunc. KanoHnueckye ypaBHEHHUS 3JIMIICA U €70 TOCTPOEHHE.

26. 'mnep6oa. KaHoHMYeckne ypaBHEHHUS THIIEPOOITHI B €€ IOCTPOCHHE.

27. Ilapabomna. KaHoHM9Ieckue ypaBHEHHS apaOoIbl U €€ TOCTPOCHHE.

Paznen 4. [lepemennas. [penen. @yHKuus.

28. INonsTre pyHKIMH. 3aBICHMBIC U HE3aBUCUMBIE IIEPEMEHHBIC, 00JIaCTh OIPEIeNICHNS 1 MHOXKECTBO 3HAYCHUH (DYHKIIHH.
Croco6s1 3aganus pyHknuu. I'paduk GyHKIHH.

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

30. CnoxxHast GyHKIHUS.

31. Ionstue oxpectHOCTH TOUKH. [Ipenen GpyHKIUH B TOUKE.

32. Ipenen GpyHKIMHU HA GECKOHEUYHOCTH.

33. beckoHewyHO Maible u GeckoHeyHO Oombime GpyHKIMU. Teopema o cBsI3u OECKOHEUHO MaJbIX U OECKOHEYHO OOJIBIINX BEIUYHH.
34. TlepBblil 1 BTOPOI 3aMeUaTeNbHbIE IPEAEIBI.

35. OxBUBaNIEHTHBIE OECKOHEYHO Maslble BeNU4UHBL. OCHOBHBIC SKBUBAJIEHTHOCTH.

36. HenpepbiBHOCTB (DyHKIIMHM B TOUKE U Ha oTpe3ke. Knaccudukanus Touek paspbiBa. CBOWCTBA HEIIPEPBIBHBIX (QYHKIIUI.

Pazpmen 5. luddepernnansaoe ucurcinenne GyHKIUH OJHOH IEpEeMEHHOM.

37. Ilouatue Npou3BOIHON (PYHKIIMU B TOUKE.

38. 'eomeTpuueckuii CMBICI IPOU3BOAHOMN. Y PaBHEHHMS KacaTeIbHON U HOpMalH K rpaduky QyHKIMN.

39. Ilpon3BoAHBIE BBICIIUX TOPSAKOB.

40. IousTue muddepenunana GyHKIMAN.

41. DkcTpeMyMbl (DYHKIIHH.

42. [Ipu3HaKy MOCTOSIHCTBA, BO3PACTaHUS M YOBIBAaHHS (DYHKIIUH.

43. locTaTouHBIC IIPU3HAKH CYIIECTBOBAHMUS SKCTpeMyMa (DYHKIIUH.

44. BIyKJI0CTh, BOTHYTOCTb Tpaduka ¢pyHkiuu. Touku neperuda.

45. JlocTaTouHbIE IPU3HAKHU BBIYKIOCTH, BOTHYTOCTH IpadiKa (pyHKIUH ¥ TOUKH Hepernoa.

46. I1pasuno Jlonuras.

47. Acumnrotsl rpaduka QyHKIMU. Buasl acuMNTOT.

48. OOl mIaH uccieaoBaHus GYHKIMU U TOCTPOoeHHs e€ rpaduka.

49. KoMIuteKCHbIE Yucia: ONpeaeIeHue, IeHCTBUTENbHAS H MHUMAs 9aCTH KOMIICKCHOTO YHCiIa, MHIMAas €JMHUIA, PaBHBIC,
COMPSKEHHBIE KOMIUICKCHBIE YHCTA.

50. deiicTBHs HaJl KOMIIEKCHBIMH YnciIaMu. M300paskeHre KOMITJIEKCHBIX YUCel.

51. TpuroHomeTpudeckas 1 IokaszaTenbHast GOpPMBI 3aITHCH KOMIUIEKCHBIX YHCEI.

52. YMHOXXEHHE U AeeHHe KOMIUICKCHBIX YHCell B TpPUroOHOMeTpHrdeckoi dpopme. Dopmyna Myaspa. H3Binedenne aprudMeTnIecKux
KOpHEeH U3 KOMIUIEKCHBIX YHCEL.

Pa3nen 6. HeonpeneneHHblil u onpeeeHHbIH HHTErpal

53. IlepBoobpa3Has GyHKIMS 1 HEOpeAeNIeHHBII nHTerpai. TeopeMa cyImecTBOBaHHS IIEPBOOOPA3HOM.

54. CpoiicTBa HEONpeIeNeHHOTO HHTEerpaa.

55. MeTon 3aMeHbI NIEPEMEHHON B HEOIIPEAECIIEHHOM MHTErpaJie.

56. MeTox MHTETPUPOBAHUSA TI0 YacTsIM B HEOIIPEACTICHHOM HHTETpaJle.

57. ParinonansHble qpobu. HTerpupoBaHye MPOCTEHIINX PAIOHATIBHBIX APOOEii.

58. PaznokeHue pallMoHAILHOM IPpOOK Ha pOCTeHIne

59. 3amava o BEIYHCICHUH TUIOMAAN KPUBOIHHEHHOH (urypsl. OnpeneneHHbI HHTerpalt. Teopema cyie-CTBOBaHHS.
60. OcHOBHBIE CBOMCTBA ONIPECIIEHHOIO HHTETpaa.

61. ®opmyna Hetorona — Jleiibuuna.




62. 3ameHa IepeMEeHHOI! B OIpe/IeICHHOM HHTETpae.

63. lHTerpupoBaHue 110 4acTsM B ONIPEAEICHHOM HHTErpalle.

64. HecoOCTBEHHBIC HHTETPAITBI ¢ OECKOHEYHBIMH TIpeIeTIaMu.

65. HecoOCTBEHHBIEC HHTETPAITBI OT PA3PBIBHOM (DYHKIIUHL.

66. I1nomans mI0cKoi GUrypsl B MPSIMOYTOJIBHOM J1€KapTOBOM CUCTEME KOOPIHHAT.

BOITPOCBHI K DK3AMEHY Bo 2 cemectpe

Paznen 7. @yHKIIMU HECKOJIBKUX MTEPEMEHHBIX.

1. ITorsaTHe GyHKIUH ABYX MepeMeHHBIX. CIOCOOb! 3amaHus GYHKINH IBYX IEPEMEHHBIX, 00JIaCTh €€ OIpeIeIICHNUS.

2. YacTHbIe ¥ TIOJIHOE MpUpaNIeHUs] GYHKIIMU JABYX ITEPEMEHHBIX.

3. YacTHble NpOU3BOAHbIE QYHKLIMH IBYX EPEMEHHBIX.

4. Momupiit muddepeHnman GyHKIUN IBYX TEPEMEHHBIX, YaCTHBIC TUPHEPEHIINATDI.

5. KacarenpHast IIOCKOCTh U HOPMaJlb K IOBEPXHOCTH.

6. YacTHBIE POU3BOAHbIE BBICHIINX MOPSAAKOB. Teopema 0 He3aBUCHMOCTH OT MOCIEA0BATENbHOCTU AU HEepEeHIINPOBAHUSL.
7. DkcTpeMyM (YHKLIUH JBYX NepeMeHHbIX. HeoOX0oMuMbIe ¥ JOCTaTOYHBIC YCIOBHS CYIIECTBOBAHHS IKCTPEMyMa.

Paznmen 8. lupepennnanbabie ypaBHSHHS

8. Ilonstue nuddepennuansHoro ypasaenus. [lopsaaok, pemenue auddepennuansHoro ypaBHeHus. HTerpajabHble KPUBBIE.

9. lnddepenunansHble ypaBHeHHs 1-ro nopsaka: obmuii Bua, 3agada Komm, obmiee 1 4acTHOE peIIeHUs, OOIINH 1 4aCTHBINH
HHTETPabL.

10. Juddepernuanbable ypaBHEHUS C pa3AeleHHBIMU U Pa3AeIAIOMUMHUCS IePEMEHHBIMH.

11. Jluneiinsie muddepennmanbable ypaBHEHUs 1-ro mopsika.

12. Inddepennuanbable ypaBHEHUS BEICIINX ITOPSIKOB, TOITYCKAIOIIHE TIOHKEHAIE TOpsAKT.

21. Obmue MOHATHSA O JTMHEHHBIX OJHOPOIHBIX TU((EpeHIIHANTHBIX YPAaBHEHHUAX BBICIINX MOPSIKOB (OTpe/eNieHre, IOHSITHE O
JUHEHHO He3aBHCUMBIX (QYyHKUMAX, PyHIAaMEHTaNbHas cucTeMa perienuil). Teopema o CTpyKType o0IIero pemeHus JMHEHHOTo
OJTHOPOJTHOTO I depeHINATEHOTO YPaBHEHHS.

22. BoiBog popMyst ISt OOIIETo pelieH sl TMHESHHOTO OAHOPOIHOTO T (HEepEeHITNATFHOTO YPaBHEHHUS 2-T0 MOPSIKa.

23. JluneitHsle HeonHOpOAHBIE MU (hepeHnnanbHble ypaBHeHus. Onpenencaue. Teopema o cTpyKType 00IIero pereHus JHHEHHOTO
HEOJHOPOIHOTO HU((HEPEHIIMAIBLHOTO YPaBHEHHSL.

24. JInneiinple HeoHOPOHBIE MU (D (hepeHINaTBHEIC YPaBHEHHS C IPABOI YaCThIO CIIEIHAIBHOTO BrUAa (3 cirydas).

Paznen 9. DnemeHTH! Teopuu BeposTHOCTEH. CitydaiiHble COOBITHS.

25. DnemeHTbl KOMOMHATOPHUKH. PaznnyuHble Buabl coequHenuit [lepectanoBku. Pasmemenus. Coueranus.
26. Ilpenmer Teopun BeposiTHOcTed. Vcbrtanne. Micxon nctisitanns. Kimacengukanus coosrtuii. [TonHast rpymma coOBITHIA.
27. Yacrora nosBneHus coosrtust. Kimaccuueckoe onpeseneHue BepoSTHOCTH.

28. CymMa, Mpou3BeICHHE, Pa3HOCTh COOBITHIA.

29. YcnoBHas BEPOSITHOCTb.

30. TeopeMsl C10KEHUS BEPOSTHOCTEH U CIEICTBUS U3 HUX.

31. Teopema yMHOKEHUS BEPOSTHOCTEN U €€ CICACTBUSL.

32. Teopema 0 BEpOSITHOCTH HMOSIBICHHS XOTsI ObI OHOTO COOBITHSI.

33. Teopema O IOJTHOI BEPOATHOCTH COOBITHS.

34. BeposarHocts runote3. @opmynsr baifeca.

35. IloBropenue ucnbitanuii. @opmyna bepuymim. HaueposTHelilee Yucio HACTYIIICHUH COOBITHS.

36. Acumnroruueckue Gpopmynsl. @opmyna [Tyaccona.

37. JlokansHas Teopema Myaspa — Jlamaca.

38. NnTerpanbHas Teopema Jlamnaca.

Paznen 10. Onementsl Teopun BepositHOocTed. CitydaliHble BETMYUHBL.

39. Cny4aiiHble BeTUYUHBL, HX BUABL 3aKOH paclpeieneHus cilydaiiHol BerudauHsl. Pan pactipenenenust. MHOTOYTOJIbHUK
pacnpeneneHus.

40. OyHKIUS pacTpeeNieHNs BEPOsTHOCTEH CIydaiiHOH BENMYHHEI, €€ CBOMCTBA U rpaduK.

41. BeposITHOCTb NONAaJaHKs CIly4alHOM BEJIMYMHBI HA 3aJaHHBIHM y4acTok. TeopeMa 0 BEpOSATHOCTH OTIENIBHO B3ATOIO 3HAUECHUS
HENPEPBIBHOH ClTydaiiHON BEJIMYMHBI.

42. IInoTtHOCTH pacnpeneneHus BepostHocTell. CBONCTBA MIOTHOCTH, UX FEOMETPUYECKAs HHTEPIPETALIUS.

43. MaTtemaTuueckoe 0’KUIaHUue JUCKPETHOM U HENIPEpBIBHOMU CilydaiiHON BenuuuH. CBOICTBA MaTEMATUUYECKOTO 0>KUAAHUS.

44. Mopa u Me[aHa CIIyqaifHOIl BeTMUUHEI.

45. lucnepcus U cpeHee KBaJpaTH4ecKoe OTKIIOHEHNE JUCKPETHOH U HeNpephIBHOM citydaiiHoi BenuunH. CBoiicTBa AUCTIEPCUH.

[IpumepHbIe 3aaHMIt [UI IPOBEICHUS TEKYIIETO KOHTPOIS ¥ TPOMEKYTOTHON aTTeCTalll HAXOIATCS Ha y9IeOHOM TopTae
CI'YBT B xypce MATEMATHKA.

6.4. Meronmueckue MaTepHuaJibl, ONPEACTAIIINE MPOUHEAYPbI OICHUBAHUA

K sx3ameny pomyckaroTcst oOydaromuecs, CAaBIInue Bce paboThl, IPeIyCMOTPEHHbIE TEKYIIIUM KOHTPOJIEM.

OK3aMeH 10 JUCHUIIMHE B 1 1 2 ceMecTpax COAEPKUT TEOPETUUECKYIO YacTh, HANIPABICHHYIO HA OLIEHKY 3HAHUH U MIPAKTUYECKYIO
4acTh, HAIIPABICHHYIO HA OIIEHKY YMEHHI W HaBBIKOB, XapaKTePH3YIOMNX (HOPMHUPOBAHHUE YKa3aHHBIX KOMITCTCHITHH.
TeopeTndeckast 9acTh 3K3aMeHa M0 JUCLUIIINHE IPEACTaBIsIeT cO00i KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOTO MaTeprana —
TOHSTHUS, ONIPEENeH s, CBOMCTBA, TEOPEMBI.




B pamkax TeopeTHueckoil 9acTu 00y4aromuiics A KaXI0T0 BOpoca (hOopMynupyeT IpaBUIbHBIE, C €0 TOUKHU 3PEHUS, OTBETHL
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue

CUHUTACTCA HC BBIIIOJTHCHHBIM.

IIpakTHyeckas 4acTh 9K3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIPABJIEHHbIE HA BBIABICHHE BO3MOXXHOCTU IPAKTUYECKOTO
NPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOT0 paszena.
OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMHI.
HTorosas orieHKa «OTJIMYHO» CTaBUTCS, €CIIH CTYJEHT PACKPBLI CoJiep KaHue TEOPETUUECKOM U MPaKTHUECKOH yacTeit Omera Ha

85%-100%;

Htorosas omenka «XOpOoMIO» CTABUTCH, €CJIN CTYACHT PACKPbLI COACPIKAaHNEC TCOpeTH‘ICCKOﬁ u HpaKTH‘IeCKOﬁ yacreil Oniera Ha

70%-84%;

HToroBas olieHKa «yIOBJIECTBOPUTEIEHO)» CTABUTCS, €CIIU CTYAEHT PACKPhII COICPIKaHUE TEOPETHYECKOH 1 PaKTHYECKOMN YacTeil

ounera Ha 50%-69%;

Hrorosas OCHKA «HCYAOBJICTBOPUTEIIBHO» CTABUTCA, €CIIN CTYACHT PACKPBITT COACPKAHUEC TeOpeTquCKOﬁ u HpaKTI/I‘IeCKOI\/‘I gacTeit

owiiera MeHee, yeM Ha 49%.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayeMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

JI1.1 |Harancon U. I1.

Kpatkuii kypc BbICIIEH MaTeMaTUKU

Mocksa: Jlans, 2009

JI1.2 |TyranbaeB A. A.,

Teopus BepossTHOCTEH 1 MaTeMaTHYECKas CTaTUCTUKA

Mockaga: Jlans, 2011

Kpynuu B. T
JI1.3 | IIuckynoB Hukomnait JuddeperunanbHoe ¥ UHTETpajIbHOE UCUUCIECHUS: yuel. mocodue Mocksa: NUHTerpai-
CemMeHOBUY IUTSl CTYJICHTOB BY30B IIpecc, 2001

7.1.2. JlonojiHuTEIBHAS JIUTEPATypa

ABTOpLI, COCTaBUTEIIN

3arnaBsue

UsnaTenscTBO, IO

JI2.1 | I'mypman Bnagumup
EdumoBny

PyKOBOZICTBO K pemICHUIO 3a1a4 [0 TCOPHH BEPOSTHOCTEH U
MaTeMaTHYECKOW CTaTUCTHKE: yuel. mocodue

Mockga: Beici.
obpazoBanue, 2008

JI2.2 | Munopckuii Bacunuit
ITaBnoBuu

COOopHUK 3aad4 10 BBICIIEH MaTeMaTHKe: yael. mocodue

Mocksa: U3a-Bo ®us.-
Mmar. aut., 2006

JI2.3 | JInnesuu Ombra
HropesHa, lllepoakosa
Tanuna
BuagumuposHa

Matematuka: yueOHOE TocoOue

HoBocubupck: CI'YBT,
2017

7.1.3. MeTtoguueckue pa3padoTku

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

JI3.1 | drwoxosa C. U.,

MeTO,HI/I‘-IeCKI/Ie YKasaHus U 3aJlaHus 110 BBICIIICH MaTeMaTHKE K

Hosocubupck: HI'ABT,

Enunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "DyHKINU MHOTUX NepEMEHHBIX " 1997
[la6anuna B. 1.

JI3.2 |EnunoBa E. C., Metoandeckue ykazaHus U 3alaHusl 110 BbICLIEH MaTeMaTHKe K HoBocubupck: HI'ABT,
[abanuua B. U. TUIoBoMYy pacuéry "duddepeHiuanpaoe neuncieHne GpyHKmmn 1997

oJlHO TepeMeHHOn"

JI3.3 | T'aBpuiioBa AneBTHHA
MuxaiinoBHa,
[lepbakosa ["annHa
BnagumuposHa

AHanuTHYeCcKas TEOMETPHS: METOM. YKa3. ¥ 3a[aHusl IO BBICIICH
MaTeMaTHKe [J1s1 CTyAeHTOB 1 Kypca o4. GopMbl 00ydeHHs BceX
crretr. |

Hosocubupck: HI'ABT,
2009

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOYJIA)

Haznauenue ObopynoBanue
YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHI | (CTalMOHAPHBIN), SKpaH (cTanuoHapHslii), [IK (mepenocHoit)
JICKIMOHHOTO THIIA
YuebHas AyIUTOPHS Juts | AynuropHast 1ocka; KoMruiekT yaeOHON Mebenn
HpOBEACHUS MPaKTUIECKUX
3aHATHH
VYueOHas AyIUTOPHS Juts | AynuropHas focka; KoMruiekT yaeOHoi Mebern
MPOBEICHUS TPYIOBBIX u
WHIWBUAYaJIbHBIX KOHCYIbTAIHHA
TTomerenue s | KommekT yaeOHoi mebenu Ha 15 mocagoyHbIX MecT.
CaMOCTOSITEIIbHOM pa6ots | [IK — 10 mwr., moakmrodeHHbIX K ceTd "HMHTepHeT" M 00ecrneunBaronuX JAOCTYI B AJICKTPOHHYIO
00yJaronxcs nHpOpMaAINOHHO-00pa30BaTEIbHYIO CPEIy Y HUBEPCHUTETA.




YuebHas ayJUTOpHs JUTS
HPOBEJCHHUS TEKYIIETrO KOHTPOJIS
Y IPOMEKYTOYHON aTTeCTalH

AynutopHas nocka; Kommnexr yueOHo# Mebenu




