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MarTeMaTHukKa
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Kamnpuxarus O0akasaBp

dopma o0ydeHus o4Has

OO01mmast TPyA0EeMKOCTh 11 3ET

YacoB o yueOHOMY IIJIaHy 396 Buasl KOHTpOJIS Ha Kypcax:
B TOM YHCJIE: KOHTpOJbHas pabota 1,2
ayIUTOPHBIE 3AHATHUS 192 ok3amen 1,2
caMocTosTeNIbHas paboTa 116
4acoB Ha KOHTPOJIb 72

Pacnpez[e.ﬂe}me YacCoB JUCHMIIIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypee>) Uroro
Henens 151/6 19 2/6
Bun 3anstuii vir | prno| vim | Pmo| ovn PIT

Jlexuu 42 142 |54 |54 [96 |96
IMpakTudeckue 42 142 |54 |54 |96 |96
Wnas KoHTaKTHas 8 8 8 8 16 |16
pabora
Uroro ayxn. 84 |84 |108 | 108 | 192 (192
Konraxrnas pabdora |92 (92 |[116 | 116 | 208 |208
Cam. pabora 52 |52 |64 |64 |116 (116
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
Uroro 180 | 180 | 216 | 216 | 396 [ 396




PaGouast nporpamMma AUCIUTLINHEL
pa3paboTaHa B cooTBeTcTBUH ¢ PTOC:

®denepalbHbIN rOCYAapCTBCHHBIN 00pa30BaTeNbHBINA CTAHIAPT BHICIIEI0 00pa30BaHus - OaKalaBpHAT 110 HAPABICHUIO MOATOTOBKU
38.03.02 MenemxmenT (nprka3 MunoOpHayku Poccun ot 12.08.2020 . Ne 970)

COCTAaBJICHA HA OCHOBAHUU yqeﬁﬂoro IJia"Ha 06pa3OBaTean0ﬁ nporpamMmmabi:

38.03.02 HanpaBnenue nmoarotoBku "MeHemxmeHT"
IMpoduns "busHec-ananuTHKa B yIIpaBIeHUN"
roJ Hadana nmoarorosku 2023

Padouyro nporpammy coctaBuJji(u):
K.m.n., 3a6.xag., Jlunesuu Onvea Heopesna,
Pabouas mporpamma o100peHa Ha 3aceaHuU Kaeapsl

3aBenyroumii kadeapoit Jlunernu Onbra UropesHa



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.

Ju—

ObecneyeHre 6a30BOTO YPOBHS 3HAHUH M yMEHHH PEIICHUSI MATEMAaTHUECKUX 3a/1a4 U IPUMEHCHHUS UX B
MEKAUCIUTUTNHAPHOM KOHTEKCTE, a Takke (JOPMUPOBAHIE HABBIKOB UCIIOIb30BaHUS MATEMaTHIECKIX METO/IOB B
IIPAKTUYECKOM JEATEIBHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT: b1.0

21

TpeOGoBanusI K NpeIBAPHUTEIBHOI MOATOTOBKE 00y4AIOIIEr0Cs:

2.2

JucHuNINHbI H NPAKTHKH, JUISl KOTOPBIX 0CBOEHHE IAHHOI JUCIHILITMHBI (MOTYJIsI) HEO0XOHMMO KaK
npeaIecTBYOIIee:

2.2.1

Texnonornveckas (IPOEKTHO-TEXHOIOTHUECKas) MPaKTHUKa

222

bup:xesoe neno

223

BankoBckoe neio

224

DKOHOMHUKA HEJIBUKHMOCTH ¥ OIIEHKA TPAHCIIOPTHOTO OM3Heca

225

PI/ICK-MGHGIDKMGHT

2.2.6

OKOHOMUKA TPAHCIIOPTHOTO MPEATPUATHS

227

Texnomorunueckas (HpOCKTHO-TCXHOHOI‘I/I‘ICCKaH) IMMpaKTUKa

228

Bbup:xeBoe neno

229

bankosckoe neno

2.2.10

DKOHOMHMKA HEABUKUMOCTH 1 OIICHKA TPaHCIIOPTHOI'O Ou3Heca

2.2.11

Puck-mMeHemKMEHT

3. KOMIIETEHIIMA OBYYAIOIIEI'OCSA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSA TUCIIUITJINHBI

(MOZYJIST)

YK-1: Cniocoden OCYIIECCTBJIATDH NOUCK, Kpl/lTPl'leCKl/lﬁ AHAJIM3 U CHUHTE3 l/lHq)OpMaIII/II/l, NPUMECHATDH CHCTEeMHBIN MOAXO0 JAJIA
peumieHus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymecTBisieT MOUCK U CHHTE3 MOTy4YeHHOW HH(GOPMAIUH JUTS PEIICHUS TOCTaBICHHBIX 3314

YK-1.2: [IpoBOAUT KPUTHUYCCKHI aHATTN3 HHPOPMALIUH MPU PSLUICHUH OCTABICHHBIX 33124

VYK-1.3: IlpumMeHsieT CUCTEMHBII MOAXO0/ I PEIIEHUS TTOCTABICHHBIX 3a/1a4

B pe3yabTaTe 0cBOEHHS THCHHILTHHBI 00yYAIONINTiCS TOKEH

3.1|3uars:
3.1.1| coBpeMeHHBII MaTeMaTHYECKUI HHCTPYMEHTApH, IPUMEHAEMBIN 17151 00pabOTKM M aHAJIN3a AaHHBIX, HEOOXOIMMBIX ISt
pelleHus MOCTaBIEHHBIX YIPaBIeHYECKUX 3a1a4
3.2| Ymerth:
3.2.1 | IpUMEHATH COBPEMEHHBIH MaTeMaTHUECKU HHCTPYMEHTapHid Asi cOopa, 00pabOTKM U aHalN3a JaHHBIX, HEOOXOAUMBIX
JUISL pellieHNs] MOCTAaBIEHHBIX YIPaBIEHYECKUX 3a]ay;
3.2.2 | ucrionp30BaTh COBPEMEHHBIH MaTeMaTHUECKUI HHCTPYMEHTapHil Ul 0OpabOTKH U aHANTU3a JaHHBIX, HEOOXOAUMBIX JUIs
pEIICHUS TOCTABICHHBIX YIPABICHYSCKUX 3a/1a4
3.3| Bnagern:
3.3.1| HaBbIkamu cOopa, 0OpabOTKH, CHCTEMATH3ALNK ¥ KPUTHYECKOTO aHanu3a HHPOPMALU B 00JIaCTH IUCLMILIHHBI,
podecCHOHABHOM NEeATENFHOCTH U B MEKANCIIMIUTMHAPHBIX 00JIaCTAX
4. CTPYKTYPA JUCIHUIIJIMHBI (MO YJIA)
Bun HaumenoBanue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlurepatypa | IIpIlo
3aHATUSA / Kype AroT
Paznen | Pasnea 1. JIuneiinas anredpa
Jlex Jluneiinas anrebpa /JIex/ 1 6 J1.1J11.3 0
IIp Jluneiinas anre6pa /T1p/ 1 6 J12.3 0
Cp Jlunetinas anreopa /Cp/ 1 6 J12.3 0




HKP Jluneiinas anre6pa /MKP/ 1 2 0
Paznen | Pa3spes 2. BekTopHas anredpa
Jlex Bexropnas anrebpa /Jlex/ 1 6 JI1.1 JI1.3 0
IIp Bexropnas anre6pa /TIp/ 1 6 J12.3 0
Cp Bexropnas anrebpa /Cp/ 1 8 J12.3 0
HKP Bexropnas anre6pal /MKP/ 1 1 0
Paznen | Paspen 3. AHaauTHYecKkasi reoMeTpHs
Jlex AHammTH4eckas reometpus /JIex/ 1 J1.1J11.3 0
Ip AHammtHdeckas reomerpus /I1p/ 1 J12.3 0
Cp Ananutndeckas reometpus /Cp/ 1 10 JI2.3713.3 0
HKP Ananutndeckas reometpus /MKP/ 1 1 0
Pasnen |Pa3zpen 4. [lepemennas. Ipenen. @yHkuus
Jlex Tlepemennas. [penen. Oyuxims /JIex/ 1 6 JI1.1 J11.3 0
IIp Ilepemennas. [penen. @yuxims /TIp/ 1 6 J12.3 0
Cp Ilepemennas. [Ipenen. @ynxuus /Cp/ 1 8 J12.3 0
UKP Ilepemennas. [Ipenen. @ynxuus /UKP/ 1 1 0
Pasnen | Paszpeu S. AuddepennuanbHoe neuucaeHue PyHKIMI OAHOM
nepeMeHHOM’
Jlex JuddepennnanpHoe ucuuciaeHne GyHKIUH oHON epeMenHo /JIex/ 1 8 JI1.1J11.3 0
Ip JuddepennnansHoe ucuucaeHre GyHKIUH oqHOM nepeMenHoi /TIp/ 1 8 J12.3 0
Cp JuddepennnanbHoe HCUUCIeHHE GYHKITUE onxHON iepemenHoi /Cp/ 1 8 JI2.3J13.2 0
HUKP HudbdepenuunanbHoe ucuncneHne GyHkuuit onqHoit nepemennoit /MKP/ 1 1 0
Paznen | Pa3spen 6. HeonpenesieHHblii U onpeaeaeHHbI HHTErpaJj
Jlex Heomnpenenennslii u onpeneneHHblii naterpain /Jlex/ 1 JI.1J11.3 0
IIp HeonpenenenHslit u onpeaeneHHsli naTerpan /Ilp/ 1 2.2 0
Cp Heomnpenenennstii u onpeneneHuslii naterpan /Cp/ 1 12 2.2 0
HKP Heonpenenennsrit u onpenenennsiii uaterpan /UKP/ 1 2 0
Paznen | Paspest 7. ®yHKIIMH HECKOJIbLKHX IIePEMEHHBIX
Jlex OyHKINHT HECKOIBKUX MepeMeHHBIX /JIex/ 2 12 JI1.1 JI1.3 0
IIp OyHKINHT HECKOIBKUX MepeMeHHbIX /I1p/ 2 12 2.2 0
Cp @OyHKINHT HECKOJIBKUX MepeMeHHBIX /Cp/ 2 14 JI3.1 0
HKP OyHKINI HECKOTIBKHUX epeMeHHBIX /VIKP/ 2 2 0
Pasnen | Pazpen 8. Auddepenunanbupie ypaBHeHUs!
Jlex Juddepennnansusie ypaBaenus /JIex/ 2 16 JI1.1 J11.3 0
Ip Juddepennunansusie ypaBaenus /I1p/ 2 16 J2.2 0
Cp Juddepennuunansusie ypaBaenus /Cp/ 2 16 J2.2 0
HKP Juddepennnansusie ypaBuenus /MKP/ 2 2 0
Paznen | Pa3nen 9. Teopusi BeposiTHOCTeii. BeposiTHOCTH cOOBITHIA.
Jlex Teopus BeposiTHOCTEH. BepositHOCTH coOBbITHI. /JIeK/ 2 14 J1.2 0
IIp Teopus BeposiTHOCTeH. BepositHOCTH coObITHI. /TTp/ 2 14 J12.1 0
Cp Teopus BeposTHOCTel. BepostHOCTH cOOBITHIA. /Cp/ 2 18 J12.1 0
HKP Teopus BeposTHOCTell. BepostHOCTH coOBITHIA. /KP/ 2 2 0
Pazgen |Pa3zgen 10. Teopust BeposiTHocTeii. CirydaiiHble BeJJUYHHBI.
Jlex Teopus BepostHocTeit. CirydaiiHble BeTnIHUHBL. /JIek/ 2 12 J1.2 0
IIp Teopus BepostHocTel. CirydaifHsle BenauHsL. /T1p/ 2 12 J12.1 0
Cp Teopus BepositHOCTeH. Cry4aifHbie BenauHbL. /Cp/ 2 16 JI2.1 0
HKP Teopus BeposTHocTei. Cirydaiiasie BennauHs. /MIKP/ 2 2 0

5. CONEP’)KAHUE JUCLOUILINHBI (MOAYJIST)

Conep:kaHue TEKIMOHHOIO Kypca
1 kype, 1 cemectp

Paznen 1. Jlunetinas anre6pa.
Marpuupl. [leficTBUS Haa MaTpUIlaMu (CI0KEHUE, BRBIYUTAHNE, YMHOKEHHE MATPHIIBI HA YUCIIO, IPOU3BEICHHE MaTpHIl). MUHOD U




anredpanveckoe AONOIHeHUe deMenTa. OnpenenuTens n-ro nopsaka. CroiicTBa onpeaenureneid. OOImue cBeIEHUs O CHCTEMax
JIMHEHHBIX areOpanveckux ypaBHeHHH. CHCTEMBI N YpaBHEHHI C N HEM3BECTHBIMU. Perienue cucteMbl. CHCTEMBI COBMECTHBIC
HECOBMECTHBIC, COBMECTHBIE OIPE/ICIICHHBIC U HEOTIpeIeIIeHHbIE. PellieHre CHCTeM JIMHEHHBIX alreOpandecKiX yYpaBHESHHUMH
MmetoaoM Kpamepa. Teopema Kpamepa. Cuctembl m ypaBHEHHIA ¢ N HEU3BECTHBIMH. PaBHOCHIIBHBIE CUCTEMBI. DJIeMEHTapHbBIE
npeoOpa3oBaHMs CUCTEM JIMHEHHBIX aareOpandeckux ypaBHeHUH. TeopeMa o epeBojie CUCTEMBI B PAaBHOCHIIBHYIO € CUCTEMY .
Pemenne cucrem TMHEHHBIX anreOpanueckux ypaBHeHHI MeToxoM [aycca.

Pazgen 2. BexropHas anre6pa.

OCHOBHBIE MOHSATHUS U ONPE/ICNICHUs BEKTOPHOI alreOpsl (BEKTOP, KOJUIMHEapHBIE, KOMIUIAHAPHbBIE BEKTOPBI, MOAYJIb BEKTOPA,
paBHBIE BEKTOPHI, eIHHUYHEBIHN, HyJIeBOH BEKTOPHI). basnc Ha mIOCKOCTH M B MPOCTpaHCTBE. TeopeMbl 0 pa3iIoKeHHH BEKTOPa TI0
6a3ucy. KoopauHaTsl BekTopa B JaHHOM Oasuce (onpenenerne). OpToHOpMHpOBaHHBI 6a3uc. HaxoxaeHne KoopauHAT BEKTOpa Mo
W3BECTHBIM KOOpJMHATAM €r0 Havyajla M KoHLa. JInHelHble onepaliny Hajl BEKTOPAMHU: CIIOJKEHHE, BBIYUTaHHE BEKTOPOB, YMHOXKEHHE
BEKTOpa Ha yncio. CKaJsIpHOE IIPOU3BE/ICHNE BEKTOPOB, CBOMCTBA CKAISIPHOTO Npou3BeicHust. CKansipHOEe NPOU3BEACHHE
BEKTOPOB, 3aJJaHHBIX KOOPAWHATAMH B OPTOHOPMHPOBAaHHOM 0asuce. [IpuMeHeHNEe CKAIIPHOTO MTPOM3BEACHHS K PEIICHHUIO 3a1a4
(MoIynB BEKTOpA, IJIHHA OTPE3Ka, YTOI MEXKAY BEKTOPAMH, YCIOBUE OPTOTOHAIBHOCTU BEKTOPOB, MPOEKIIHS BEKTOpa Ha BEKTOD).
Hanpasisiomue KoCHHyChI BeKTOpa. BekTopHoe npon3BejeHue IByX BEKTOPOB, CBOMCTBA BEKTOPHOTO Mpou3BeeHus. BexropHoe
MPOW3BE/ICHUE BEKTOPOB, 33JaHHBIX KOOPMHATAMHI B OPTOHOPMHPOBaHHOM 0Oa3nce. [IprMeHeHre BEeKTOPHOTO IIPOU3BEICHUS K
pemIeHuro 3aa4 (MI0IaAs apamieIorpaMMa, IUIONaas TPEYToJIbHUKA, YTOJI MeXIy BekTopamu). CMeIIaHHOe IPOU3BEICHHE TPEX
BEKTOPOB — onpejeieHre. CMelanHoe NPOU3BEICHNE BEKTOPOB, 3aJaHHBIX KOOPHMHATAMU B OPTOHOPMHUPOBAHHOM Oazuce.
CBolicTBa CMEIIAHHOTO MPOU3BEACHHSI.

Pazgen 3. AHanuTHueckas reoMeTpHsL.

ITpsiMoyronbHas IeKkapToBa CHCTEMa KOOPAUHAT Ha IMIIOCKOCTU U B MpocTpaHcTBe. ONOpHas TOYKAa M HOPMAJIbHBIH BEKTOP
II0CKOCTH. OCHOBHBIE BU/Ibl YPABHEHUH IIIOCKOCTH: YPaBHEHHE INIOCKOCTH, IPOXOSILIEH Yepe3 NaHHYI0 TOUKY NEPIEHIUKYISIPHO
JTAHHOMY BEKTOpY, o0Iree, IpoXoasIneil depes TpU TOUKH «B OTpe3Kax» Ha KOOPAMHATHBIX ocsaX. OMopHas TouKa U HAaIPaBIISIONIIH
BeKTOp MpsiMoil. OCHOBHBIE BUJIbI YPaBHEHUI MPSAMOI1 B IPOCTPAHCTBE: 001IMe, MapaMeTpHUueckrue, KAHOHUYIECKHE YPaBHEHNUS,
NpOXOAALIEH Yepes Be TOUKU. YTOI MEXKAY MPAMOH U MIOCKOCThI0. ToYKa nepeceueHus NpsMoi U IIIOCKOCTH. B3anmuoe
pacrnoiiokeHue npsMoi 1 miockocTy. IIpsamas Ha iockocTy. PasnuyHble BUABI ypaBHEHUH IPsAMON Ha IUIOCKOCTH. KpuBble
BTOPOTO MOPsAKA (OKPYKHOCTB, SILTUIIC, THnepOoa, mapabosa: UX KAHOHUYECKHE YPABHEHUS U IIOCTPOCHHUE.

Paznen 4. [lepemennas. [Ipenen. Oynxims.

[NonsTtre GpyHKuMy. 3aBHCHMbIEC 1 HE3aBUCHMBIE TIEPEMEHHEIE, 001aCTh ONPEAETICHUS U MHOXECTBO 3Ha4eHIH QyHKIuH. CIoCOOEI
3aganus pynkuun. [paduk pynkuun. OCHOBHBIE CBOICTBA ()YHKIMHN: MOHOTOHHOCTD, YE€THOCTD, IEPUOIUYHOCTD,
orpanudeHHOCTh. CioxxHast pynkuus. [Toustue okpecTHocTH ToukH. [Ipenen ¢pynkuuu B Touke. [Ipenen ¢pynkmnun Ha
6ecxoneyHocTH. beckoHeyHO Maisle 1 6ecKoHeYHO Oonbmme QyHKIH. TeopeMa o CBsI3H OECKOHEYHO MaJIBIX M OECKOHEYHO
Gonbunx BeanuuH. [IepBblii 1 BTOpoit 3amMeuarenbHble nmpeaelisl. CpaBHEHHEe OECKOHEUHO MaJlbIX, SKBUBAICHTHbBIE OECKOHEYHO
Masible. OCHOBHBIE SKBUBAJICHTHOCTH. HellpepbIBHOCTD (DYHKIIMM B TOUKE U Ha OTPE3KE, CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH.
Kiaccudukanms Touek pa3pbeiBa GYHKIHH.

Paznen 5. uddepennmanbaoe ucuncinenue GyHKIMA 0JHON epeMeHHO.

[NonsTHe Mpon3BOAHOMN (HYHKINH B TOUKE. [€OMETPUUIECKHIT CMBICI IPOU3BOAHON. YpaBHEHHS KacaTeIbHON M HOPMaIH K rpaduKy
¢ynkmmn. [Tpasmna HaxoxaeHns npousBoxHoi. [Torstue nuddepennnana ¢pynakmun. [IponsBonHas cnoxaoN GyHKINHU. TeopeMs
Pomns, Jlarpanxa, Komu. DkcTpeMyMsl pyHKIUH, He0OX0uMoe ycoBue. [Ipu3Haku mocToSHCTBA, BO3pACTaHUS U yOBIBAHUS
¢yHnknun. JloctaToYHbIC MPU3HAKK CYLIECTBOBAHUS SKCTpeMyMa (YHKLHHU. BoIyKiocTs, BorHyTOCTh rpaduka Gynkuny. Toukn
nepernda. JloctaToyHbIe IPH3HAKHU BEITYKJIOCTH, BOTHYTOCTH rpaduka GpyHKIUH U ToukH nepernda. [Ipasmmo Jlommrans.
AcnmrtoTs! Tpaduka GyHKIuU. Buasl acummtoT. OOmuil mtaH neciaeq0BaHus (QYHKIUH U TOCTPOEHHS e€ rpaduka

KoMruiekcHble uncna u JedcTBUs Hag HUMH. V300pakeHne KOMIIIEKCHBIX YMCEIl HA INIOCKOCTH. MOy b M apIyMEHT KOMIIJIEKCHOTO
yucia. Anredpandeckast 1 TpUroHoMeTpudeckast popMel KoMIuiekcHoro urcna. @opmyita Diinepa. [TokazarensHas popma
KOMIUTEKCHOTO 4rcia. KopeHp N3 KOMIUIEKCHBIX YHCel.

Paznen 6. HeonpeneneHHsblit 1 onpeaeeHHbIA HHTETPall.

IMepBooOpasHas pyHKIMS U HEONpeNeIeHHbIN HHTEeTpai. Teopema cymecTBoBaHHs epBooOpa3Hoi. CBOHCTBA HEOMPEACICHHOTO
uHTerpana. Tabnmia OCHOBHBIX HHTErpajioB. MeTo ] 3aMeHBI IIEPEMEHHON B HEOTIPEIeICHHOM HHTerpajie. MeTo HHTeTpHPOBaHUS
10 YacTsM B HEOIpeaeIeHHOM HHTerpane. Pannonanshele Apo6u. MHTErpupoBaHue NPOCTEHIINX palliOHATBHBIX ApoOeii.
PaznoxeHue panoHaabHON IpoOy Ha MpOCTEHIIHe.

3amaga o0 BRIYMCIICHUH ILTOMIAIN KPUBOJIHHEHHON Gurypsl. OnpeneneHHsIi naTerpai. Teopema cymecTBoBaHNsA. OCHOBHBIC
CBOICTBa ompeeneHHoro uurerpana. @opmyna Herorona — JleitOnuna. 3aMeHa IepeMeHHOI! B OIIpeieIEHHOM HHTETpae.
HuTterpuposaHue M0 4acTsAM B onpesieleHHOM HHTerpane. HecoOcTBeHHbIE MHTETpalibl ¢ OECKOHEUHBIMU NpeeIaMH.
HecoOcTBeHHBIE HHTETPAIIBI OT pa3phIBHOM (yHKIHH. [Itomans miockoi GUrypsl B PsIMOYTOIBHON JIEKapTOBOI cHcTeMe
KOOpJUHAT.

1 kypc, 2 cemecTp

Pasnen 7. ®yHKIMU HECKOJIBKUX IEPEMEHHBIX.

[MonsTre GyHkuny AByX nepeMeHHbIX. Crioco0bl 3a/1aHust YHKIHMHN IBYX IIEPEMEHHBIX, 00J1acTh ee onpezeneHus. OKpecTHOCTb
pamuyca r Toukd. [Ipexen GyHKIMM IBYX MepeMeHHBIX. YacTHEBIE U TOJTHOE MpHpanieHus QyHKINH ABYX ITepeMeHHbIX. YacTHBIE
MPON3BOHBIC (DYHKIIMHU IBYX NEPEMEHHBIX, X TeOMeTpuueckuii cmbIci. YacTHble quddepernnans, MoTHbIH 1uddepeHnman
(yHKIIMM IBYX MepeMeHHBIX. YacTHbIE MPOU3BOIHBIE BRICIIUX MOPSAKOB. TeopeMa 0 HE3aBUCHUMOCTH OT MOCIEJ0BAaTENbHOCTH




nuddepennuposanus. KacaTensHas MI0CKOCTh M HOPMaITh K HOBEPXHOCTH. DKCTPeMyM (DYHKIIHH ABYX NEPEMEHHBIX.
Heobxoanmele ¥ 10CTaTOYHBIE YCIOBHS CyIIECTBOBAHUS SKCTPEMyMa.

Pazgen 8. luddepennuansHeie ypaBHEHHUS.

Ilonstue nuddepenmanpaoro ypasHenus. [lopsaaok, pemenue auddepenuuansHoro ypaBueHus. HTerpaabHble KpUBBIE.
Juddepennuansipie ypaBHeHuUs 1-ro nopsxa: o0muii Bua, 3agada Ko, obIee 1 yacTHOE pelieHus], OOIMI U YaCTHBIN
uHTerpansl. JuddepeHnnansHpie ypaBHEHNS ¢ pa3aeNeHHBIMI U Pa3ACIIOMNMHUCS ITepeMeHHBIMHA. JInHeHHbIe
nuddepeHnnanbable ypaBHeHUs 1-ro nopsaaka. JuddepeHnnansapie ypaBHEHNS BBICIINX HOPAIKOB, JOITYyCKAOIMINE TOHIKCHNE
nopsizika (3 Buza). OOIIMe MOHATHS O JIMHEHHBIX OZHOPOJHBIX AN((EpeHIHANbHBIX yPABHEHHUSIX BBICIINX MOPSIKOB: ONpEeIeHHE,
TIOHSATHE O JIMHEHHO HE3aBUCHMBIX (GYHKIWAX, pyHIaMEHTaNbHas CHCTeMa pemeHuil. TeopeMa o CTpYKType OOIIeTro pemeHus
JMHEHHOTO OXHOPOIHOTO A (epeHIINATBHOTO YpaBHEHH. BoiBox hopMyn aiist 00Imero pereHus JIMHEHHOTO OTHOPOIHOTO
nudepeHIHaNbHOTO ypaBHeHUs 2-10 nopsaka. JinneiHsle HeoqHopoaHble quddepeHunansabie ypaBHeHus. Teopema o cTpyKType
00IIIero peleHus JIMHEHHOT0 HEOAHOPOIHOTO U PepeHINaIbHOTO YpaBHeHuUs. JInHeliHbIe HeogHOpOogHbIE TUddepeHnnaIbHbIC
YpaBHEHHS C IIPABOH YacThIO CHENHUAIFHOTO BHIA.

Paznen 9. Teopust BeposATHOCTEH. BeposITHOCTH COOBITHIA.
OneMeHTH KOMOMHATOPHKH. Pa3nmdHble BUABI COeTMHEHNIA: TIepeCTaHOBKH, pa3-MeIIeHHs, coueTaHus. [Ipeaqmer Teopun
BepostHocTel. Mcniertanne. Mexon ucnierranns. Knaccudukanns codsrtiid. [Tonnas rpymma cobsrtuit. YactoTra nmosBieHNs
cobbITus. Knaccuueckoe onpenenenue BepossTHocTd. CyMMa, IPOU3BeeHUE, Pa3HOCTh COOBITHH. YCIOBHAs BEPOSITHOCTD.

TeopeMsl coKeHUs] BEPOSITHOCTEN U CIIEACTBHSA U3 HUX. TeopeMa yMHO)KEHHsI BEposTHOCTEH U ee cinencteus. Teopema o
BEPOATHOCTH TIOSBJICHUS XOTS OBI OXHOTO COOBITHA. Teopema o IMOITHOI BepoITHOCTH COOBITHS. BeposaTHOCTE rumoTre3. @opMyIst
Baiteca. I[loBropenue ucnsitanuii. @opmyna beprymmn. HanseposTHeliee 91ciio HACTYIUICHHUH COOBITHA. ACUMITOTUYECKHE

hopmyIbL.

Pasznen 10. Teopus BeposiTHOCcTeN.CiiyuaiiHble BETUUNHBI

CrnyyaiiHble BEJIMUMHBI, UX BUJIBL. 3aKOH pacnpeAesieHus CllyyaiiHoi BenuuuHbl. Psa pacnpenenenus. MHOTOYTONbHUK
pacnpeznenenus. yHKIUs pacrpenesICHUsI BEPOSITHOCTEH ClTy4aifHOH BEJIMYHHbI, €e CBOHCTBa U rpaduk. BeposTHOCTS HOMananus
Clly4aliHOM BEJIMYUHBI Ha 33JaHHBIN y4acToK. [InoTHOCTS pacnpenencHus BeposTHOCTeH. CBONCTBA INIOTHOCTH, UX
reoMeTpHuecKas HHTeprnperanus. MareMaTHueckoe 0XKHUIaHUe AUCKPETHON M HeTIPEephIBHON CiydaifHoi BenuuuH. CBolicTBa
MaTeMaTU4eCcKOro oXuaanus. Moja 1 MeJlnaHa ciiydaiiHolt BeruduHsl. Jlucnepcus U cpeiHee KBapaTH4ecKoe OTKIOHEHUE
JIICKPETHOH U HENpPEPBIBHOM citydaiiHoi BenuuuH. CBOMcTBa AUCIIEPCHH.

Tembl IpaKTUUECKUX 3aHATHI
1 kype, 1 cemectp

Paznen 1. Jluneiinas anre6pa

[IpakTuueckoe 3austue 1. Marpuupl. Onepanuu HaJ MaTpuamMu. (pereHue 3a1ay)

IIpakTiueckoe 3anaTue 2. OnpeaenuTeny KBaAPaTHEIX MaTPHUIL. PenreHne cucTeM IMHEHHBIX alreOpandeckuxX YpaBHEHUH METOI0M
Kpamepa. (pemenue 3agaq)

ITpakTudeckoe 3aHsaTHE 3. Pemenne cucreM JMHEHHBIX anredpandeckix ypaBHeHHH MeToaoM [aycca (pemienue 3aaa4)

Pazgen 2. BexropHas anrebpa

ITpakTudeckoe 3ansaTHe 4. JInHelHbIe onepaly HaJ BeKTopaMy. PaznoxkeHue BekTopa no 6asucy (pemeHue 3aaad)
I[Npaxtiueckoe 3ansaTHe 5. CKalaspHOE IPONU3BEICHIE BEKTOPOB (PEIICHNE 3a1a)

IIpakTiueckoe 3aHATHE 6. BekTopHOE U cMeNTaHHOE TPOU3BEACHHS BEKTOPOB (pELIeHNe 3a/1a4)

KontponsHast pabora Nel mo Temam JIuHeiiHas 1 BekTopHas anreopa.

Pasnen 3. AnanuTtuueckasi reoMeTpus

IIpaktrueckoe 3anarue 7. [ImockocTs (pemieHue 3aaaq)

ITpakTudeckoe 3ansatue 8. [Ipamas B npoctpancTse. [Ipsamast U mI0CKOCTh (pelieHue 3a1a4)
[Mpaktrnaeckoe 3ansaTue 9. [IpsMas Ha TNIOCKOCTH. (pEIICHHE 3a/1a49)

IIpakTiueckoe 3anarue 10. OKpyXKHOCTB, HIUTHIIC. (PEIICHHE 3a4a4)

IIpaktuyeckoe 3ansatue 11. Tunepbona, napabona (pewmenue 3aaad)

Pasznen 4. Ilepemennas. [Ipenen. OyHkims.

IIpaktiueckoe 3anarue 12. Obnacts onpenenenus ¢pyHknuu. OCHOBHBIE cBoWCTBA GyHKIuU. [ToHsTHE Mpeaena GpyHKIUH.
Packpeitre Heonpenenaennocteit (0/0) u (6eCKOHEUHOCTL/OECKOHEYHOCTD) MPH BHIUMCIICHUH TIpeiesioB GYHKIUH (peleHne 3amaq
IMpakrryeckoe 3ansaTue 13. [lepBrrif 3aMedaTenbHEIN npenen. [Ipemern mokasaTensHo — cTeleHHOH (yHKIMH. BTopoit
3aMedaTeNnbHBIN mpefen. (pereHne 3a1a4)

IIpaxktuyeckoe 3ansatue 14.CpaBHeHNe OECKOHEYHO MaJIbIX BEIUYHH. DKBUBAJICHTHbIE OeCKOHEUHO Manble. VccnenoBanue GyHKIUN
Ha HEMPEPHIBHOCTH (pEIICHHE 3a/1a4)

KonTponsHas pabora Ne2 mo Temam AHamuTHYeCKast T€OMETPHS, ITpenen QyHKIHH.

Paznen 5. Tuddepernnanbaoe ucuncienne QyHKIUNA OAHOMN MepeMeHHOM

[Mpaktnaeckoe 3ausTue 15. JuddepeHnnpoBanue sneMeHTapHBIX QYHKINHN (pelIeHHE 3a/1a9)

IIpakTtiueckoe 3anarue 16. Auddepenmman ¢pyuakmmn. [Ipon3BoHbIe BRICIINX MOPSIIKOB. (pEIIeHHE 3a/1a4)

IIpaktuyeckoe 3ansarue 17. IIpasuno Jlonurans. MccnenoBanue GpyHKIMKM HAa MOHOTOHHOCTD U 9KCTPEMYMBI, BBIITYKJIOCTh Tpaduka,




TOUKH Iepernda (peleHue 3aaa)

ITpaktuueckoe 3ausaTre 18. AcuMnToThl rpaduka GpyHkimu. [TogHoe nccneaoBanre GYHKIIMHN U TIOCTpoeHue e€ rpaduka (pemeHne
3a/1a4)

IIpaktuyeckoe 3ansatue 19. KoMruiekcHble yncia u ASWCTBUS HAJ HUMH (pelIeHue 3a1a4)

Paznen 6. HeonpeneneHHsblil 1 onpeaeneHHbIA HHTETpall.

IIpakruyeckoe 3ansatue 20. HemocpencTBeHHOE MHTETPUPOBAHUE. (pElIeHUE 3a/1a4)

IIpaktrueckoe 3anarue 21. MHTErppOBaHHE METOIOM 3aMEHBI TIEPEMEHHOH (pelIeHne 3a1a4)

[IpakTuueckoe 3ausTue 22. UHTErppoBaHUe 10 YacTsAM (pEIICHUE 3a1a4)

[Mpaktraeckoe 3ausaTHe 23. MHTETpUpOBaHHEe pallHOHATBLHBIX Ipo0eii. (perreHue 3aaaq)

IIpakTtiueckoe 3anarue 24. [Ipumenenue ¢popmynst HetoToHa- JIeHOHMIIA A1 BEIYHUCIICHHS OIPEICIICHHOTO HHTerpana. OCHOBHEIE
METOABI ONPEAETICHHOTO HHTEIPUPOBAHUSL.

IMpakrryeckoe 3ansaTHe 25. HecoOcTBeHHBIE HHTErpaibl. MccnegoBanue Ha CXOUMOCTD (peIIeHHe 3a1a4)

IIpakTuyeckoe 3aHsATHe 26. Brrancienue miomaziei B mpsMOyToIbHBIX KOOPAWHATAX (pelieHne 3a1a9)

1 kypc, 2 cemecTp

Paznen 7. @yHKIMY HECKOJIBKUX NEPEMEHHBIX

IIpakTuyeckoe 3ansatue 1. O6nacty onpeneneHust QyHKINU 2-X TePEMEHHBIX (pelleHue 3a1a4)

I[paxtiueckoe 3ansaTHe 2. YacTHBIC IPON3BOAHbIC, YACTHBIC U MONHBIH Au(depeHIrans GpyHKIMHA HECKOIBKIX EPEMEHHBIX
(peurenue 3agaq)

IIpaktrueckoe 3anatue 3. [Ipon3BoAHbIE BBEICIINX HOPAIKOB (PYHKIINH HECKOIBKHUX MEPEMEHHBIX (peIlIeHUE 3a1a)
I[Tpaxriueckoe 3ausarue 4. MccnenoBanue GpyHKIMU ABYX EPEMEHHBIX Ha 3KCTPEMYM (pEIICHHUE 3a/1a4)

KonTponsras padora Nel mo Teme OyHKIIMN HECKOIBKUX ITEPEMEHHBIX

Paznen 8. luddepennmanpabie ypaBHEHUS

I[Tpaxtiueckoe 3ansaTue 5. Pemenne nuddepeHnnanbHbIX ypaBHEHUH ¢ pa3/IeIeHHBIMU H Pa3AeIIIOIINMUCS IIEPEMEHHBIMU
(peurenue 3a1aq)

IIpakTiueckoe 3aHATHE 6. Penenue nuHeHHbIX Tu(depeHnnansHbIX YpaBHEHUH IepBOTO MOpsAAKa (PelIeH:e 3a1a4)

IMpakTudeckoe 3ansaTHE 7. Pelenne ypaBHEHHH, JOMYCKAOUIUX MOHIKEHUE MOPsIaKa (pelIeHue 3a1ad)

IMpakTrdeckoe 3ansATHE 8. PenreHne TMHEHHBIX OTHOPOIHBIX YPaBHEHHUH C TOCTOSHHBIMHU K03 GHUIeHTaMH (pEeIIeHHe 3a/1a4)
IIpakTiueckoe 3anarue 9-10. Penrenne miHEHHBIX HEOJHOPOIHBIX YPAaBHEHHH C MOCTOSHHBIMH KO3 (GUIINEHTaMH 1 IIPaBOH 9acThIO
CHENMANbHOTO BUIa (PeleHne 3a/1a)

Kontpounbnas padora Ne2 no teme AnddepeHiansHble ypaBHCHUS

Pazgen 9 Teopust BeposTHOCTel. BeposTHOCTH COOBITHIA.

ITpaktuueckoe 3ausTHe 11. DneMeHTh KOMOMHATOPUKH: IIEPECTAHOBKH, Pa3MELICHUS, COueTaHus(pelIeHre 3aa4)
IMpakTryeckoe 3ansaTHe 12. Kitaccndeckoe onpeseneHne BepOSTHOCTH (peIIeHHe 3a/1a4)

IIpakTiueckoe 3anarue 13. Anrebpa coObiTnii. TeopeMbl 0 BEpOATHOCTH CyMMBI M IIPOU3BeIeHUS cOOBITHI. Teopema o
BEPOSTHOCTH MOSABJIEHUS XOTsI OBl OJJTHOTO COOBITHUS (peLIeHHe 3a/1a)

ITpaktuueckoe 3ausTue 14. @opmyna nonHoit BepositHocTH. @opmyiisl baiieca. (pewenue 3anayu)

IIpakruyeckoe 3ansatue 12. @opmyna bepaymm. Acumnrorudeckue GopMyIIbl (pelieHne 3a1ad)

Paznen 10. Teopus BepositHocTeld. Ciy4aiiHbIE BEJIMYUHBI.

[Mpaktrndeckoe 3ansTue 13. JIucKkpeTHAS CllydaifHas BEIMUMHA: PS pactipeelieHus, GYHKIUS pacrpenesieHus (penieHue 3amad)
[IpakTiueckoe 3anatue 14. UncaoBble XapaKTEPUCTUKH AUCKPETHBIX CITyYaiHBIX BEMUUH(PEIICHHE 3aa4)

IIpaktuyeckoe 3ansatue 15. HempepbiBHas ciyvaiiHasi BeIMYMHA: IUIOTHOCTD pacnpeAenenus, QyHKIHs pacipeaencHus (pemeHue
3a/1a4)

[IpakTiaeckoe 3auaTue 16. UncIoBbIe XapaKTEPHUCTHKH HETIPEPHIBHBIX CITyYalHBIX BETMYNH (pEIIeHUE 3a/1a9)

6. ®OH/JI OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BU/I0B OLIEHOYHBIX CPEACTB

- 3aJaHus JJI1 IIPOBEACHUA KOHTPOJBHBIX pa60T;
- OK3aMCHAIIMOHHBIC BOIIPOCHI.

6.2. TeMbl NUCbMEHHBIX PadoT

KoHTponbsHbEIE pabOTHI IO TEMaM:

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

2. Ananmutudeckas reometpus, penen Gynkuuu (1 cemectp).
3. OYHKIMH HECKOJIBKHUX MTEPEMEHHBIX (2 ceMecTp).

4. MnddepeHnuansHble ypaBHEHHS (2 ceMecTp).

6.3. KoHTpoJbHbIE BOIPOCHI U 3aIaHUSI

BOITPOCBHI K OK3AMEHYVY B 1 cemectpe

Paznen 1. JIuneitnas anre6pa.




1. Matpuisl. JlelcTBHS HaJ MaTpUIIaMH (CIIOKEHHUE, BBIUUTAHIE, YMHOXKEHHE MaTPHUIIBI HA YUCII0, IPOU3BEACHHE MAaTPHII).

2. MuHop 1 anrebpanueckoe JOMoIHEeHHe eMenTa. OnpeennTens 11-ro Mopsaka.

3. CBoiicTBa onpeaenuTeNeH.

4. O0mue cBeeHNS 0 CUCTEMax JTHMHEHHBIX areOpandecKux ypaBHeHHH. CHCTEMBI N ypaBHEHHH C N HEM3BECTHRIMU. Pemenue
cucteMbl. CHCTEMbI COBMECTHBIE I HECOBMECTHBIE, COBMECTHBIE OIIPEIeTICHHbIE  HEOPEICICHHBIE.

5. Pemienne cucreM JIMHEHHBIX anreOpandeckux ypaBHeHHi MetonoM Kpamepa. Teopema Kpamepa.

6. CrcteMBl m ypaBHEHHUH ¢ N HEU3BECTHHIMU. PaBHOCHIIBHBIC CHCTEMBI. DJIeMEeHTapHbIe IPeoOpa30BaHUs CUCTEM JIMHEWHBIX
anreOpanvecKux ypaBHeHHH. Teopema o mepeBojie CHCTEMbI B PAaBHOCIWIIBHYIO € CUCTEMY.

7. Pelienure cucteM JIMHEHHBIX anreOpandeckux ypaBHeHHH MeTooM [aycca.

Paznen 2. BekropHas anredpa.

8. OCHOBHBIE IOHATUS U ONpEeNICHNs] BEKTOPHOU anreOpsl (BEKTOpP, KOJITHHEapHbIe, KOMITTIaHApHBIE BEKTOPBI, MOYJIb BEKTOPa,
paBHBIE BEKTOPHI, €IUHUYHBIN, HYJI€BOI BEKTOPBI).

9. basuc Ha TIIOCKOCTH U B IPOCTpaHCTBE. TeopeMbl 0 pa3ioskeHUH BEKTOpa Mo Oas3ucy.

10. KoopauHaTel BeKTOpa B JaHHOM 0asuce (onpeaenenue). OpToHOPMUpPOBaHHBIN 6a3uc. HaxoxxaeHne KOOpAUHAT BEKTOPA 10
U3BECTHBIM KOOpPAMHATAM €ro Hayajaa ¥ KOHIA.

11. JIunetiiHbIe onepanvi Hal BEKTOPAMH: CIIO’KEHHE, BEIYUTAaHHE BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO.

12. CkanspHoe NIpou3BeIeHHE BEKTOPOB, CBOICTBA CKAJLIPHOIO IIPOU3BEACHHUS.

13. IlpuMeHeHne CKaIsIpHOTO MPOU3BEICHHUS K PELICHHIO 33/1a4 (MOIY/Ib BEKTOpa, ATHHA OTpe3Ka, yTol MeX Iy BEeKTOpaMH, yCIOBHE
OPTOTOHAIILHOCTH BEKTOPOB, IPOEKI[Hs BEKTOpPA Ha BEKTOP).

14. BekTopHOE IPOU3BEEHUE IByX BEKTOPOB, CBOMCTBA BEKTOPHOIO IIPOU3BEICHHUS.

15. IlpuMeHeHne BEKTOPHOTO POU3BEICHUS K PELICHHIO 331a4 (TIOMaH apaienorpaMMa, TpeyroIbHUKaA, YTOI MEXIY
BEKTOPAMH).

16. CmenraHHOE ITPOM3BEACHIE TPEX BEKTOPOB — omnpeeiieHre. CMelraHHOe IPON3BeIeHHE BEKTOPOB, 33JaHHBIX KOOPIHMHATAMH B
OPTOHOPMHPOBAHHOM Oas3wHce.

17. CBo#CTBa CMEIIAHHOTO MPOU3BEEHHS.

Pasnen 3. AnanuTtuueckasi reoMeTpus

18. IlpssMoyronbpHas JeKapTOBa CHCTEMa KOOPAMHAT Ha INIOCKOCTH U B IPOCTPAHCTRE.

19. OnopHast TouKa U HOPMaJIbHBIA BEKTOP IIOCKOCTH. YpaBHEHHE MIOCKOCTH, IPOXOISIIEH uepe3 JaHHYIO TOUKY
MEepPIEeHANKYIISIPHO JaHHOMY BekTopy. ObIiee ypaBHEHHE TNIOCKOCTH.

20. YpaBHeHHE IUIOCKOCTH, IPOXOIAIIEH Yepe3 TPU TOUKH. YPaBHEHUE IIIOCKOCTU «B OTPE3KaxX» Ha KOOPAUHAT-HBIX OCSX.
21. OnopHast TOYKa U HaNpaBJISIOUMNA BEKTOP MpsiMoit. OO1iue, mapaMeTpuiyeckrie, KAHOHNYECKUEe YpaBHEHHS MIPSIMOii B
npoctpaHcTBe. KaHOHMYecKHe ypaBHEHUS IPAMON B IPOCTPAHCTBE, NPOXOAAIIEH Yyepes ABe TOUKH.

22. Yron Mexay NpsIMOH U IUIOCKOCTBIO. TodKa nepeceueHust MpsMOH U IIIOCKOCTH.

23. Ipsimast Ha IIOCKOCTH. PaznuyHble BUIBI ypaBHEHHS NPSMON HA INIOCKOCTH.

24. OxpyxHocTh. KaHOHMUYECKHE YpaBHEHHsI OKPY)KHOCTHU U €€ MIOCTPOCHHUE.

25. Onnunc. KaHoHn4eckue ypaBHEHMs! SJUIMIICA U €T0 IIOCTPOEHHUE.

26. I'mmep6omna. KaHoOHMYeCKHe ypaBHEHUS THIIEPOOIIBI B €€ TOCTPOCHHE.

27. Ilapabona. KanoHnueckue ypaBHeHUs Tapaboibl U €€ TIOCTPOCHUE.

Pasznen 4. Ilepemennas. [Ipenen. OyHkims.

28. INonstue ¢yHKIMK. 3aBUCHMBIE U HE3aBUCHMEBIE IEpEeMEHHBIE, 001aCTh ONpPEeAeNIeHN i MHOKECTBO 3HAUCHUH (DyHKITHH.
Crioco0b1 3amanus ¢pyHkuuu. [paduk GyHKINH.

29. OCHOBHBIE CBOWCTBA (DYHKIIMH: MOHOTOHHOCTb, YETHOCTH, TIEPHOTUYHOCTD, OTPAaHHICHHOCTb.

30. CnoxHas GyHKIHUS.

31. [lonaTue OKpecTHOCTH TOUKU. [Ipenen GyHKIUHN B TOUKE.

32. Tlpenen GyHKIMU HA OECKOHEYHOCTH.

33. BeckoHeuHO Maible 1 OecKoHeuHO Oonbime QyHKIun. TeopemMa o cBA3H OECKOHEYHO MaJbIX U OECKOHEYHO OONBITNX BETUIHH.
34. IlepBblif 1 BTOPOI 3aMeUaTENbHBIC IPEAETbI.

35. DKBUBaJIEHTHBIE OECKOHEUHO Mallble BeMUYHHBI. OCHOBHBIE SKBUBAJIEHTHOCTH.

36. HerrpepbiBHOCTH (DyHKITNH B TOYKe U Ha oTpe3ke. Kiraccngukarust Togek pa3pbiBa. CBOMCTBa HETIPEPHIBHBIX (OyHKITHH.

Paznen 5. luddepennmanbaoe ncurcinenue GyHKIMA 0 JHON epeMeHHO.

37. IlonsiTue Npou3BOIHON (YHKIMU B TOUKE.

38. [eoMeTpH9eCKH CMBICI IPON3BOIHON. YpaBHEHNUS KacaTeIbHOI 1 HOpMAIH K rpaduKy QyHKIHN.
39. IIpou3BOAHBIE BBICIINX MOPSIIKOB.

40. TTousitre nuddeperimana GyHKIHH.

41. DKcTpeMyMBl QYHKIHH.

42. IIpu3HaKK TIOCTOSTHCTBA, BO3PACTaHUA U yOBIBaHUS (DYHKIIUH.

43. JloctaTOYHbIE IPU3HAKU CYIIECTBOBAHUS SKCTpeMyMa (pyHKIHH.

44. BbITyKJI0CTh, BOTHYTOCTb Ipaduka pyHKuuH. Touku neperuda.

45. locTaTO9HBIE IPU3HAKH BRITYKIOCTH, BOTHYTOCTH rpadnka GyHKITMH ¥ TOYKH IIepernoa.

46. IIpaBuo Jlomuramns.

47. AcumntoThl rpaduka GyHKIHUH. BUIbl acCHMITOT.

48. O6mmit mTaH uccneIoBaHus QYHKINH U TOCTPOCHHS e€ rpaduka.

49. KoMIutekcHbIE YuCia: OnpeeeHne, IeHCTBUTEIbHAS 1 MHUMAast YaCTH KOMIUIEKCHOTO YHCIIa, MHUMAs eINHHUIIA, PaBHbIC,
COMNPs’KEHHbIE KOMIIJIEKCHBIE YHCIIA.




50. deicTBUs HaJ KOMIIEKCHBIMU YnciaMu. M300paxkeHrne KOMIUIEKCHBIX YHCEI.

51. TpuroHomeTpuyeckas 1 mokasaTesabHast GOPMBI 3aIMCH KOMIUIEKCHBIX YHCEI.

52. YMHOKEHUE 1 IeTICHUEe KOMIUICKCHBIX YHCEIl B TPUTOHOMeTprudeckoit popme. @opmyna Myaspa. M3BiedeHne apuMeTHIecKuX
KOpHEW U3 KOMIUIEKCHBIX YHCEII.

Paznen 6. HeonpeneneHHbli u onpeieieHHbIA HHTETpal

53. TlepBooOpa3zHas pyHKIMS U HEONpeNeIeHHBIN HHTEeTpal. TeopeMa CcymecTBOBaHHS IEPBOOOPa3HOH.
54. CBoiicTBa HEOIPEAEIEHHOIO HHTETpaa.

55. MeTon 3aMeHBbI IEPEMEHHON B HEONPEIETIEHHOM UHTETpae.

56. Meron MHTErpupOBaHus 110 YacTAM B HEONPEJIEIIEHHOM HHTErpase.

57. PanmonansHbIe 1pobu. MHTErpHpoBaHe MPOCTEHIINX PaOHATBHBIX IPOOCH.

58. PaznoxxeHue panroHaiabHOM qpoOu Ha mpocTeiine

59. 3agava o BBIYMCIICHHUH IUIOLIAAN KPUBOIUHEIHON (urypsl. OnpeneneHHbli nHTerpan. Teopema Cyle-CTBOBaHUS.
60. OcHOBHBIE CBOMCTBA OIPEIEICHHOIO HHTErpaa.

61. ®opmyna HeroTona — JleitOHuIa.

62. 3aMeHa IepeMEHHOM B ONpeeICHHOM WHTETpalle.

63. HTerpupoBaHye 0 YacTsIM B ONIPEJCIIEHHOM HHTErpae.

64. HecoOCTBEHHBIEC HHTETPAIIBI ¢ OECKOHEYHBIMU TIPECTaMH.

65. HecoOcTBEeHHBIE HHTErPAJIbl OT Pa3pbhIBHON (YHKIIUH.

66. [Tnonans miockoit GUrypsl B NpsIMOYTOJILHON JEKapTOBOI CHCTEME KOOPMHAT.

BOITPOCHI K DK3AMEHY Bo 2 cemecTpe

Paznen 7. ®yHKINU HECKOJIBKUX IIEPEMEHHBIX.

1. ITonatue ¢pyHKIMN IBYX NepeMeHHBIX. CrocoObI 3anaHus (hYHKIIMU IBYX HEPEMEHHBIX, 00JIACTh €€ OIpee/ICHNUS.

2. YacTHbIe ¥ MOJTHOE MpHpaLieHus QyHKIUU ABYX NEePEeMEHHBIX.

3. YactHble Tpon3BogHbIE (DYHKINH ABYX NEPEMEHHBIX.

4. INonusiit nuddepernnan GyHKINT ABYX MePEMEHHBIX, YaCTHBIC AN hEepeHITHATEL.

5. KacarenbHas III0OCKOCTb U HOPMaJIb K IOBEPXHOCTH.

6. YacTHbIe TPOM3BO/IHBIC BBICIIMX HOPSAIKOB. TeopeMa 0 He3aBUCUMOCTH OT IOCIIEJ0BATEILHOCTH U] hepeHInpoBaHusL.
7. DkcTpeMyM (QyHKINH ABYX IepeMeHHBIX. HeoOXoanMble U TOCTaTOYHBIEC YCIIOBHS CYIIECTBOBAHHS SKCTPEMyMa.

Paznen 8. luddepennmanbabie ypaBHEHUS

8. INonsarue muddepenunansaoro ypasHenus. [lopsnok, pemenue auddepeHuanbHoro ypasHeHus. MHTerpaibHble KpUBBIE.

9. Muddepennmansable ypaBHeHHS 1-r0 mopsaka: obOmmii B, 3amada Koy, obmiee u 9acTHOE pelieHus, O0ImiA 1 YaCTHBIN
UHTETPAbI.

10. JucdepeHunanbHble ypaBHEHHS € pa3aeIeHHBIMH U Pa3/ieIISIOIINMUCS TIEPEMEHHBIMH.

11. JIuneitasie nuddepeHnuansHpe ypaBHEHHS 1-T0 TOpsIKa.

12. MnddepernuanbHble ypaBHEHHUS BBICIINX MTOPSIIKOB, Oy CKAIOIHe ITIOHMKEHHE TTOpsaKf.

21. O61mue NOHATHUS O IMHEHHBIX OJHOPOAHBIX TU(GepeHINANbHBIX YPaBHEHHUX BBICIIUX HOPSIIKOB (ONpeaesieHIe, TIOHATHE O
JMHEHHO HE3aBUCUMBIX (QYHKIMAX, QyHIaMEHTalIbHAs CUCTeMa pelleHuit). TeopeMa o CTpyKType 0OIIero penieHns IMHEHHOTo
OJTHOPOIHOTO T PepeHITNATEHOTO YpaBHEHUS.

22. BeiBoj (hopMyI1 T OOIIETO PelIeHUs TMHEHHOTO 0JHOPOIHOTO AU HEPEHIINANEHOTO yPaBHEHUS 2-T0 MOPSIIKA.

23. Jluneiinbie HeopHOpOAHBIE MU GepeHnnanbHble ypaBHenus. Onpenenenue. Teopema o CTpyKType o0IIero peleHus INHEHHOTo
HEOTHOPOIHOTO AU (D (HEPeHIINATBHOTO YPaBHEHHS.

24. Jluneiitnsle HeomHOPORHBIE MU (D (hepeHIHATBHBIEC YPAaBHEHHUS C IPABOH YaCThIO CIICIIMAIBHOTO BH/A (3 cirydas).

Paznen 9. DnemenTsl Teopun BeposiTHOCTEN. CitydaifHble COOBITHSL.

25. DnemeHTH KOMOMHATOPUKH. Pasmiansie Buas! coenaennit [lepecranoBku. Pasmemenns. CodeTanus.
26. Ilpenmer Teopuu BeposTHOCTeil. cnbitanue. Mcxon ucnsitanus. Knaccuguxanust coosrruit. [Tonnast rpymma coOBITHIA.
27. Yacrora nosiiaeHust coobiTus. Knaccuueckoe onpesieneHne BEPOSITHOCTH.

28. Cymma, IpOoU3BEICHHE, PA3HOCTh COOBITHH.

29. YcnoBHas BEPOSITHOCTD.

30. TeopeMsl CI0XKEHUS BEPOSATHOCTEH U CIEACTBUS U3 HUX.

31. Teopema yMHOKEHUS BEPOSITHOCTEN U €€ CIIEICTBHS.

32. Teopema 0 BEpOSITHOCTH TIOSIBIICHUS XOTS OBI OJTHOTO COOBITHSL.

33. Teopema 0 OTHOM BEPOSATHOCTU COOBITHS.

34. BepositHocThb runote3. @opmyssl baiieca.

35. ToBTopenue ucnbitanuid. Dopmyna bepaymm. HanseposTHelIee YMCIIO HACTYIUICHHH COOBITHSI.

36. Acumnrotrdeckue popmyisl. @opmyna ITyaccona.

37. JlokanbHas Teopema Myaspa — Jlamnaca.

38. UuterpansHas Teopema Jlammnaca.

Pazgen 10. OnemeHTs! Teopun BepossTHOCTEH. CirydalfHbIe BEIMUUHEI.

39. CnyuaiiHble BEeIMYHHBI, UX BHJbI. 3aKOH paclpeeleHus ciyuaiiHoll BeTuduHbl. P pacnpenenenus. MHOroyroiabHUK
pacrnpeeneHus.

40. ®yHKIMSA pacnpeneneHns BeposTHOCTEH CiTyqaifHOH BETMIHHBI, €¢ CBOHCTBA U TPaduK.

41. BepoaTHOCTb NONalaHMsl CITy4aifHON BETMUMHBI HA 3aJJaHHBIA y4acToK. TeopeMa 0 BEpOSATHOCTH OTAEIBHO B3SITOTO 3HAYECHUS




HENPEPBIBHOM C1y4aliHOU BEIMUMHBL.

42. IInoTHOCTH pacnpezeneHus: BepositHocTeld. CBOMCTBA IIIOTHOCTH, UX TEOMETPUYECKasi HHTEPIIPETALIHS.

43. MaremaTuyeckoe OKuJaHNe TUCKPETHON 1 HeIIpephIBHOM Ciy4aiiHO# BennyrH. CBONHCTBA MATEMAaTUYECKOTO OKUIaHMS.

44. Moja 1 MeiMaHa CIly4aiHON BeJIMYUHBI.

45. lucniepcus U cpeliHee KBaJpaTHUECKOe OTKIOHEHNE TMCKPETHON 1 HEMPEPHIBHOM citydaifHON BenuunH. CBOMCTBA AUCTIEPCHH.

[IpumepHbIe 3a1aHus U IPOBEICHHS TEKYIIIETO KOHTPOJIS M IIPOMEKYTOYHON aTTeCTAIlMN HaXOIATCSA Ha Y4eOHOM TopTae
CI'VBT B xypce MATEMATHKA.

6.4. MeTonquuyeckne MaTepHajbl, ONpee/sIIIIHe MPOUeTypPbl OlleHHBAHUS

DK3aMeH Mo TUCHUIUIMHE B | 1 2 ceMecTpax CONEPKHUT TEOPETUUECKYIO YacTh, HAPABJICHHYIO HA OLEHKY 3HAHUN U MPAKTUIECKYIO
4acTh, HAIIPABJICHHYIO Ha OLICHKY YMEHHI ¥ HABBIKOB, XapaKTEPU3YIOMINX (POPMUPOBAHHE YKa3aHHBIX KOMITCTCHIIHIA.
TeopeTndeckast 9acTh SK3aMeHa 110 JUCIUIUINHE IPEICTABIIET cO00i KOMIUIEKC BOIIPOCOB HA YCBOCHUE MTPOWIEHHOTO MaTepHaa —

TIOHSTHS, OTIPENICIICHUS, CBOWCTBA, TEOPEMEI.
B pamkax TeopeTHYeCKOM 4acTy 00YYArOIIHIACS IS KaXKI0r0 BOMpoca (OPMYIHPYET HPaBHIIbHBIC, C €0 TOYKH 3PEHHS, OTBETHL
3amaHue CUUTAeTCS BBHIIOIIHEHHBIM B TOM CITydae, €CIIU JTaHbl BEpHBIC OTBETHI Ha BONIPOCHL. B IpOTHBHOM citydae 3amaHue
CUHTAETCS HE BHITIOJIHEHHBIM.
IIpakTHyeckas yacTh dK3aMeHa M0 TUCHHUILIMHE MPEACTABISCT 3a1a4H, HAMPABJICHHBIC HA BHISBICHUE BO3MOXKHOCTH IPAKTUYECKOTO
MPUMEHEHHUS] KOHKPETHOTO TEOPETHYECKOTO pa3iena.
DK3aMeH BBICTABISICTCS C YIETOM PE3YJIbTATOB BBITOIHEHUS TCOPETUIECKON M MMPAKTUICCKOM YacTel B COOTBETCTBUU C
MPUBEACHHBIMU HIXKE TPEOOBAHISIMU.
Kputepuu ouenuBanusi:
"HEYIOBJICTBOPUTEIILHO" - 00YJaIONTHIICS TTOKa3bIBACT CIAOBIH YPOBEHb TCOPETUUCCKUX 3HAHHUN. HeyBepeHHO U JIOTHUECKH
HEeTIOCIIeZI0BATENbHO H3JIaraeT MaTeprall. HempaBrinbHO OTBeYaeT Ha JOMOTHATEIbHBIEC BOIPOCH! WM 3aTPYIHACTCS C OTBETOM Ha
Hux. He umeet yetkoro mpeactaBicHus 00 M3y4aeMOM MaTepHaie, JOMyCKaeT rpyobie omuOKu. JJeMOHCTPUPYET YaCTHYHBIC,
(parMeHTapHbIe, OYCHb TOBEPXHOCTHBIC YMEHUS, IOIMYCKas TpyOble OmHOKH. JeMOHCTpUpPYeT HU3KUI YPOBCHB BIIAICHUS
MaTepraoM, J0IycKas rpyOsle ommOKH. PackpbuT coiepkaHie TEOPETHIECKOH U IIPaKTHIECKOH JacTel Omrera MeHee, 4eM Ha

59%.

"Y10BIETBOPUTENHHO" - 00yUYaIOIIMIACS MOKa3bIBaeT 3HAHUE OCHOBHOT'O JIEKIIMOHHOTO U MPaKTHYECKOro MaTepuana. B orsere He
BCETZa MPUCYTCTBYET JIOTHKA M3/10XKeHHsA. OOyJatoIuiCs HCIBITEIBACT 3aTPYAHCHUS IPH PEILICHHHN NTPAaKTUIECKUX IIPUMEPOB.
INoxaseiBaeT (hparMeHTapHbIC, 9aCTHIHBIC 3HAHMA. [[eMOHCTpupyeT yMeHus 6e3 rpyOsrx ommoOok. He oTpaboTaHbI HABBIKK U
HIpUEMBI CAMOCTOSTETIBHON paboThl. Packphln cofeprikaHne TEOPETHUECKOH U MpakTHUecKol dacTeit 6mnera Ha 60%-74%;
"Xopomo" - 00y4aronuiics IoKa3pIBaeT JOCTaTOYHBIN YPOBEHb TEOPETUUCCKUX U MMPAKTUYECKUX 3HAHUIT, CBOOOIHO ONEpHPYET
OCHOBHBIMH TIOHATHAMHU. YMEET aHaJTH3UPOBATh, HO IOITyCKAeT HEKOTOPHIE MOTPenTHOCTH. OTBET IMMOCTPOCH JIOTHYHO, MaTepHal
M3JIaTaeTcs rpaMoTHO. JIeMOHCTpHpPYeT 3HaHUS B 6a30BOM (CTaHAapTHOM) 00BEME, CIIOCOOCH PEIIaTh THIIOBEIE 3a1a9H.
JleMoHCTpHpYeT yMeHus Ha 6a30BOM (CTaHAApPTHOM) ypoBHe. Brajgeer 6a30BbIMH HaBBIKAMH U IIPHEMaMH MO KOHTPOJIEM HIIH
PYKOBOJICTBOM. Packpbl cofepikaHne TeOPETHUSCKOH U MpaKTHYeCcKOH JacTei omera Ha 75%-84%.
"OTnaHO"- 00yJaromMiicss MOKa3bIBacT HE TOJIBKO BRICOKUH YPOBEHb TEOPETUUECKUX 3HAHMH 1O U3y9aeMO AUCIUIUINHE, HO U
BUIUT MEKAUCIUIUTMHAPHBIE CBSA3HM; YMEET aHAIM3UPOBATh IPaKTHUecKkue cuTyanun. OTBET MOCTpOeH JoruuHo. MaTtepuan
U3J1araeTcsi YeTKO, ICHO, apIyMEHTHPOBAHHO. YMECTHO HCIIOJIb3yeT HH(OPMAIMOHHBIN U WILTIOCTPATUBHBIA MaTepuai.
JleMOHCTpHpPYET BEICOKHI yPOBCHDb 3HAHUIA; CIIOCOOCH K CaMOCTOSTEIEHOMY aHAIN3Y M IPUMEHEHHUIO ITOJTyYeHHbIX 3HAHUH.
JleMOHCTpHpPYET yMEHHS BEICOKOTO YPOBHSI; CIIOCOOEH pa3paboTaTh CaMOCTOSTENIBHBIM HOAXOM K PEIICHUIO TOCTaBICHHON 3aJauH.
Brnageer HaBbIKaMu M IIpHEMaMU Ha BEICOKOM YpPOBHE, CIIOCOOEH J1aTh COOCTBEHHYIO OLIEHKY H3y4aeMoro Marepuaina. Packpbin
coJiepKaHNe TEOPETHYECKOH M pakTHIecKol acteil omnera Ha 85%-100%.

7. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MOAY.JIS)

7.1 PexomeHnayemasi iuTepaTypa

7.1.1. OcHoBHas JqUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, roa
JI1.1 |Harancon U. I1. Kparkuii kypc BbIcIIE MaTeMaTUKH Mockga: Jlans, 2009
JI1.2 | TyranOaeB A. A., Teopus BeposiTHOCTEH U MaTeMaTUYeCcKasi CTATUCTHUKA Mocksa: Jlans, 2011
Kpymnun B. I
JI1.3 | IIuckynos Huxonait Juddepernnanbaoe 1 HHTETPATBHOE HCUUCICHNUS: yued. mocodue Mocksa: Hurerpain-
CemeHOBUY JUIS CTYZICHTOB BY30B IIpecc, 2001
7.1.2. lonoHUTEIBHAS JIUTEPaTypa
ABTODBI, COCTaBUTEIH 3arnaBue WznarenscTBO, oA
JI2.1 |I'mypman Bnagumup PykoBozcTBO K penieHtIo 3a1a4 o TEOpUH BEPOSTHOCTEN U Mocksa: Bricuiee
Edumosnu MaTeMaTHUYECKON CTaTUCTHKE: yuel. mocooue obpazosanue, 2008
JI2.2 | Munopckwuii Bacunuit | COOpHHK 3a1a4 10 BBICIIEH MaTeMaThKe: y4eo. mocooue Mocksa: U3n-Bo Ous.-
ITaBmoBHu Mmar. mt., 2006
JI2.3 | JIuneBuu Onbra Marematnka: yae6HOE TTocoone Hosocubupck: CI'YBT,
HUropesHa, lepbakoBa 2017
Tanuna
BnagumuposHa




7.1.3. MeToauueckune pa3padoTkn

ABTOpBI, COCTaBUTENU

3arnasue

W3znarenscTBO, TOI

JI3.1 [ [Hroxosa C. U., Metoandeckue yka3aHus U 3aaHUS 110 BBICIICH MaTEMaTUKE K Hosocubupck: HTABT,
Emunosa E. C., THUMIOBOMY pacueTy 1o Teme "®@YHKIUN MHOTHUX [TEPEMEHHBIX" 1997
[la6anuna B. 1.
JI3.2 |EnunoBa E. C., Meroauueckue ykazaHus U 3alaHus 110 BbICLIEH MaTeMaTHKe K Hosocubupck: HIABT,
[Tabanuura B. U. tunoBomy pacuéry "/luddepernuanpaoe HCIUCIeHHE (YHKINH 1997
OJlHOM TIepeMeHHOR"
JI3.3 |TaBpunoBa AneBTHHa | AHAIUTUYECKAs TEOMETPHS: METO/. YKa3. ¥ 3a/IaHus 10 BhICIIICH Hosocubupck: HI'ABT,

MumuxaiinoBHa,
[lepbakopa [anuHa
BnagumuposHa

MaTeMaTHKe 711 CTyIeHTOB 1 Kypca o4. popMbl 00yUeHHS BCEX
crretr. |

2009

7.3 IlepevyeHb MPOrpaMMHOTO odecredeHnst

Onepanuonnas cucrema Windows

[Taket mpuKiagHOTO TIpOrpaMMHOT0 obecriedeHus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIIMHBI (MO YJISA)

Hasnauenue O6opynoBanue
VYueOnast ayAUTOpHs Juist | AynuropHast nocka; Kommekr ydeOHON MeGenn; MynbTuMenuiiHoe 000pyIoBaHHE: MPOEKTOP
IIPOBEIECHUS 3aHATHI | (CTaIMOHAPHBIH), 3KpaH (cTannoHapHsIi), [TK (eperocHoit)

JICKIITMOHHOI'O THUIIa

YueOHast ayIUTOpHS Juis | AyautopHasi nocka; Komruiekt yueOHol Mebenn
HpOBEACHHS HNpaKTHYECKUX

3aHATUI

Yuebuas ayIUTOpUs quts | Aynuropras nocka; Kommiexr yaebHoit mebemn
HpOBEACHHS IPYHIIOBBIX u

VHIUBHIYaJIbHBIX KOHCYJIbTAMH

YaebHas AyIUTOPHS quts | AynuropHas nocka; Komrurekt yaeOHo# Mebenn

IIPOBEIEHUS TEKYILEro KOHTPOJI
U IPOMEXKYTOYHOH aTTeCTalul

ITomemmenue IS
CaMOCTOSTEJILHON paboTHI
oOyuaromumxcs

Kommnekr y4uebnoit wmedemm; IIK - 2 T,
00eCTIeYnBAIONINX  JIOCTYl B  DJIEKTPOHHYIO
YHuBepcurera

MOJAKIIOYEHHBIX K cetn "WHTepHet"
MHPOPMALMOHHO-00pa30BaTEeIHHYIO

nu

cpeny




