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roJl Hayaja noaArotoBku 2023

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 11 3ET

YacoB o yaeOHOMY ITaHy 396 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: KOHTpOJIbHas paborta 1,2
Ay TOPHbIC 3aHATUS 192 dK3ameH 1,2
caMmocTosTeNbHast pabora 116
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun sanstui vir | P | v | P yII PII
Jlexun 42 (42 |54 |54 |96 |96
IMpakTuyeckne 42 142 |54 |54 |96 |96
Wnas KoHTaKTHas 8 8 8 8 16 |16
pabota
Uroro ayn. 84 |84 |108 | 108 | 192 (192
KonrakrtHast pabora |92 (92 (116 116 | 208 |208
Cam. pabora 52 |52 |64 |64 |116 (116
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 180 [ 180 | 216 [ 216 | 396 | 396




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.01 YrpapneHue BOJHBIM TPAHCIIOPTOM U THAporpadudeckoe obecrnedeHne cyaoxoacTsa (mpukas Munoopraayku Poccun ot
10.01.2018 r. Ne 21)
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IIpoduis "YpasneHue BOJHBIMU U MyJIbTUMOAANBHBIMH TIEPEBO3KAMU"
roJ Havaja noarotosku 2023
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1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Obecnieuenne 6a30BOr0 YPOBHS 3HAHMI U YMEHHI PEIICHUS MaTEMaTHUCCKUX 3a/1a4 ¥ IPUMEHEHHUS UX B

HpaKTH‘IeCKOfI JACATCIIBHOCTH.

MEXKAUCHUIIIMHAPHOM KOHTEKCTE, a TAKIKE Q)Ole/lpOBaHI/le HaBBIKOB MCITIOJIb30BAHUA MAaTEMATHUYCCKHUX MCTOI0B B

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

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

npeiIecTBYIOIIee:

3. KOMIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

YK-1: CnocofeH ocymecTB/ISTH NOMCK, KPUTHYECKU aHAJIM3 M CHHTE3 MH(POPMALUM, IPUMEHATH CHCTEMHBIN MOAXO0/ 1JIs1

pPelIeHUudA MOCTAaBJICHHBIX 3a1a4

VYK-1.1: OcymiecTBisieT MoucK, cOop U 00paboTKy HHPOPMALIUY [T PEIICHHUS TIOCTABICH-HBIX 3a/1a4

VYK-1.2: IIpoBoaut kpuTH4YecKuii aHaTH3 HHGOPMALIUH, TTOTYICHHON U3 Pa3-HBIX HCTOUHUKOB

VK-1.3: IIpumMeHsIeT CHCTEMHBIH MOIXO0 TSI Pe-IIeHHUs MOCTABICHHBIX 33134

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(!ﬂ JOJIZKCH

3.1 |3uaTh:

3.1.1 [ ocHOBHBIE 3a1a9M ¥ METOIBI JUCIUIIIMHEI, HX PEIICHUS B IPIMEHEHNH K TPO(ECCHOHATBHON NESATENEHOCTH

3.2 | YMeTh:

3.2.1 BBIACIATh U CUCTECMAaTU3UPOBATh OCHOBHBIC UJACHU B IIOCTABJICHHBIX 3aJadaX AUCHUIUIMHBI; KDUTHYCCKU OLICHUBATH J'IIO6yIO

MTOCTYNAOIYI0 HH()OPMAIIHIO, BHE 3aBUCUMOCTH OT UCTOYHHUKA; M30eraTh aBTOMAaTHIECKOTO MTPUMEHEHHUS CTaHIapTHBIX
(hopMyIT ¥ TPUEMOB TIPU PEUICHUH 33/1a4 B MPUMEHEHUH K TIPOPECCUOHATEHON AEATEIILHOCTH

3.3 | Bnagersn:

3.3.1 | HaBbIKamu cOopa, 00pabOTKH, CHCTEMATHU3AIMH U KPUTHYECKOTO aHali3a HH(POPMAIUU B 007IaCTH TUCIIUIUTAHBI,

HpOCbeCCHOHaIILHOﬁ ACATCIBHOCTH U B MEKIUCITUTIMHAPHBIX o0macTax

4. CTPYKTYPA JUCHOUILIAHBI (MOLYJI5T)

Bun HauMeHoBaHMe pa3aenoB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Paznen | Paszpen 1. JIuneiinas anreopa
Jlex Jluneiinas anre6pa /Jlex/ 1 JI1.1J11.3 0
IIp Jluneiinas anre6pa /Ilp/ 1 J12.3 0
Cp Jluneiinas anrebpa /Cp/ 1 10 J12.3 0
HKP Jluneiinas anre6pa /UKP/ 1 2 0
Paznen | Paspes 2. BekTopHas anrebpa
Jlex Bekropras anre6pa /JIex/ 1 10 J1.1J11.3 0
Ip Bekropnas anrebpa /I1p/ 1 10 J12.3 0
Cp Bexkropnas anrebpa /Cp/ 1 14 J12.3 0
HKP Bekropnas anre6pal /UKP/ 1 2 0
Paznen | Pa3zgen 3. AnanuTtu4yeckasi reomerpust
Jlex AnanuTrueckas reometpust /JIex/ 1 14 JI1.1 J11.3 0
Ip Ananutrdeckas reometpus /IIp/ 1 14 J12.3 0
Cp AmnanuTtryeckas reomerpus /Cp/ 1 18 JI2.3J13.3 0
UKP Amnanutuueckas reometpus /UKP/ 1 2 0
Paznen Paznen 4. Ilepemennas. Ilpenen. ®ynkuust
Jlex Ilepemennas. [Ipenen. @ynkuus /Jlex/ 1 10 JI1.1J11.3 0




IIp Iepemennas. [Ipenen. @ynxuus /TIp/ 1 10 J12.3 0
Cp Iepemennas. [Ipenen. ®ynkuus /Cp/ 1 10 J12.3
HKP Iepemennas. [Ipenen. dynxuns /MKP/ 1 2 0
Paznen | Pasgen 5. Iud¢epennuanbruoe ucuucienue GyHKIui oxHOI
nepeMeHHOM’
Jlex HudbdepenuuanbHoe HcUUCIeHHE GYHKIHA OTHON epeMeHHok /JIex/ 2 10 JIT.1JI1.3 0
IIp JduddepenunansHoe ucuucaenue GyHKIui oqHoi nepemeHHo# /I1p/ 2 10 J12.3 0
Cp JduddepenunansHoe ucuucneHne GyHKIui onHon nepemenHon /Cp/ 2 6 JI2.3J13.2 0
HKP Juddepennuansroe ucuncnenne GpyHkimi ogHol nepemenHoi /MKP/ 2 2 0
Paszmen | Pa3pen 6. Heonpee/leHHBIH U onpe/ie1eHHbIH HHTerpaJ
Jlex HeonpenenenHslit u onpeneneHHbI naTErpan /Jlex/ 2 14 JI1.1 JI1.3 0
IIp Heonpenenennslii u onpeaeneHHsid naTerpan /I1p/ 2 14 2.2 0
Cp Heomnpenenennstit u onpeneneHnslii naterpan /Cp/ 2 14 J12.2 0
HKP Heonpenenennsrit u onpeaeneHasiid naTerpan /MKP/ 2 2 0
Pazpen |Paspen 7. @yHKIMH HECKOJIbKUX IlepeMEHHbIX
Jlex OyHKINH HECKOIBKHX ITepeMeHHBIX /JIex/ 2 JI1.1 JI1.3 0
Ip OyHKIH HECKOIBKHX TTepeMeHHBIX /[1p/ 2 J2.2 0
Cp ODYHKIIMY HECKOJBKHUX TIepeMeHHbIX /Cp/ 2 10 JI3.1 0
UKP OyHKIMN HECKOJIBKUX TIepeMeHHbIX /TKP/ 2 1 0
Paznen | Pa3pen 8. Inddepennnanbubie ypaBHeHHS
Jlex Juddepennnansusie ypasHenus /JIex/ 2 12 JI1.1 J11.3 0
IIp Hudbdepenuuanbueie ypapaenus /I1p/ 2 12 2.2 0
Cp Hduddepenunansusie ypasHenus /Cp/ 2 16 2.2 0
UKP Huddepenunansusie ypasHenus /MKP/ 2 2 0
Paszmen | Pa3sgen 9. Teopus BepositTHocTeii. BeposiTHOCTH COOBITHIA.
Jlex Teopus BeposTHOCTEH. BepositHocTr coObITHi. /JIek/ 2 10 J1.2 0
IIp Teopus BeposTHOCTeH. BepostHOCcTH coObITHiL. /TIp/ 2 10 J12.1 0
Cp Teopus BepositHOCcTel. BepositHocTH coObITHIA. /Cp/ 2 18 JI2.1 0
HKP Teopus BeposiTHOCTeH. BepositHocTH coObITHit. /UKP/ 2 1 0

5. COJAEPKAHME JUCLUILIMHBI (MOAYJIST)

CozepxaHue TEKIMOHHOTO Kypca
1 cemectp

Paznen 1. Jluneiinas anredpa.

Marpuisl. JleficTBUS HaJl MaTpULIaMHU (CI0KE€HHE, BEIMUTaHNE, YMHOKEHHE MaTPHIIBI HA YUCIIO, TPOU3BEACHIE MaTpull). MuHOp 1
anredpanyeckoe J0MoJIHeHUe deMenTa. Onpenenurens 1n-ro nopsaxa. Ceoiictsa onpenenuteneii. O0mue cBeAeHUS 0 CUCTEMAX
JIMHEHHBIX anreOpandecKux ypaBHeHHH. CHCTEMBI n YpaBHEHHUH ¢ n HEM3BeCTHBIMU. Pemienue cucteMbl. CHCTEMBI COBMECTHBIC H
HECOBMECTHBIC, COBMECTHBIE OIPE/ICIICHHBIC M HEOTIPeIeTICHHBIE. PerieHne cucTeM ITMHEHHBIX anreOpandecKux ypaBHEHHH
MmeToaoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHHI ¢ n HEU3BECTHHIMU. PABHOCHIIBHBIE CUCTEMBL. DlIeMEHTapHbIE
npeoOpa3oBaHys CUCTEM JIMHEHHBIX aJreOpandecKiX ypaBHeHHH. Teopema o nepeBojie CUCTEMbI B PABHOCHIIBHYIO €if CHCTEMY.
Penienue cucteM IMHEHHBIX anreOpandeckux ypaBHeHHI MeTooM ["aycca.

Pa3nen 2. BekropHast anreopa.

OCHOBHBIE ITOHATHS M ONIPEETICHIUS BEKTOPHOH anreOpsI (BEKTOP, KOJIMHEapHbIEe, KOMITIaHApHBIE BEKTOPHI, MOIYJIb BEKTOPA,
paBHBIC BEKTOPBI, €IMHUYHBIH, HyJICBOH BEKTOPHI). ba3uc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeopeMbl 0 pa3IoKeHHH BEKTOPA 10
6asucy. KoopaunaTsl BekTopa B JaHHOM Oasuce (onpeznenenne). OpToHOpMUpOBaHHBIN Oazuc. Haxoxkaenue KoopaArHAT BEKTOpa 1o
U3BECTHBIM KOOpPAMHATAM €ro Hauala U KoHIa. JInHelHble onepalyy Hajl BEKTOPaMHU: CI0XKEHHE, BBIYMTaHUE BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha grcio. CKamsipHOE IPOU3BEICHNE BEKTOPOB, CBOMCTBA CKATSIPHOTO Ipon3BeieHns. CKaIIpHOE IPON3BEICHNE
BEKTOPOB, 3aJaHHBIX KOOPIUHATAMU B OPTOHOPMHPOBAHHOM Oasuce. [IpuMeHeHne CKalsSIpHOTO MPOM3BEICHNUS K PEIICHUIO 3a/1a4
(Momynb BeKTOpa, JUIMHA OTPE3Ka, Yrosl MeX Iy BEKTOPaMH, YCI0BHE OPTOrOHAIbHOCTH BEKTOPOB, TPOEKIIUS BEKTOPA Ha BEKTOP).
Hampassrormune KoCHHYCH BeKTopa. BekTopHOe pom3BeieHue AByX BEKTOPOB, CBOMCTBA BEKTOPHOTO ITPpOM3BeieHH. BekTopHOEe
MPON3BE/ICHUE BEKTOPOB, 33JaHHBIX KOOPAWHATAMH B OPTOHOPMHPOBaHHOM Oasuce. [IpuMeHeHNne BEKTOPHOTO IPOM3BEACHUS K
pelIeHuro 3aaad (II0INaAb NapanieaorpaMma, IIoIaab TPEYrolbHUKA, YIoJl MexX 1y BekTopamu). CMelIaHHOe IPOU3BEJCHUE TPeX
BEKTOPOB — onpejeneHne. CMemanHoe TPOM3BEAECHNE BEKTOPOB, 3aJaHHBIX KOOPJWHATAMHI B OPTOHOPMHUPOBAHHOM Oasmuce.
CBoiicTBa CMEIIAHHOIO IIPOU3BEECHUS.

Paznen 3. AHanutuyeckasi TeOMeTpusl.
[IpsiMoyronpHast JeKapTOBa CHCTEMa KOOPIUHAT Ha TNIOCKOCTH U B MPOCTpaHcTBe. OMmopHasi TOYKa ¥ HOPMaIIbHBIH BEKTOP




wiockocTd. OCHOBHBIE BU/IBI YpaBHEHHH IJIOCKOCTH: YPaBHEHHE IIIOCKOCTH, MPOXOIAIISH Yepe3 JaHHYI0 TOUKY NEPICHIUKYIIPHO
JJAaHHOMY BEKTOpY, 00111ee, TPOXOSIIeH Yepe3 TPU TOUYKU «B OTPE3Kax» Ha KOOPAMHATHBIX ocsX. ONopHas TOUKa U HalpaBIIsIOIINii
BEKTOP MpsiMoii. OCHOBHEIE BHIBI YPaBHEHMUI MIPSIMO B IPOCTPAHCTBE: OOIIHE, TapaMeTpHIeCKHe, KAHOHMYECKHE YpaBHEHUS,
MPOXOAsIIEeH uepe3 ABe TOUKH. YT MEXAY NPSAMOM U IUNIOCKOCThI0. TouKa rnepeceueHus NpsMoi 1 rmiiockocTu. Bzaumuoe
pacnosokeHue npsAaMoi u miockoctu. Ilpsamas Ha miockocT. Paznuunble BUIbl ypaBHEHUM MpsIMON Ha 110ckocTU. KpuBbie
BTOPOT0 Hopsizika (OKPY>KHOCTb, 3JIIMIIC, THIIepOoa, mapadoia: UX KAHOHWYECKHE yPaBHEHUS U TOCTPOCHHE.

Paznen 4. [lepemennas. [Ipenen. dyHxnus.

[Monstre QyHKIMK. 3aBUCHUMBIC U HE3aBUCHUMBIE IEPEMEHHbIE, 001ACTh ONPEISICHHUs 1 MHOXECTBO 3HaYeHUH (pyHKIMH. CriocoOb!
3aganus GyHknmu. ['paduk GpyHakipm. OCHOBHBIE CBOMCTBA (DYHKIIUH: MOHOTOHHOCTB, YeTHOCTB, IEPHOANIHOCTD,
orparndeHHOCTh. CnoxHast ¢pynknus. [Torstue okpectHocTH Touku. [Ipenen dynkuun B Touke. [Ipenen GpyHkIm Ha
O6eckoHeuHocTH. beckoHeuHo Manble 1 6eckoHeuHO Oomnpiire GyHKIMU. Teopema o CBA3U OECKOHEYHO MaJbIX U OECKOHEYHO
Gonbunx BesmuuH. [1epBblit U BTOpO# 3amMedaTenbHble npeaensl. CpaBHEHHEe OECKOHEYHO MaJIbIX, 3KBUBAICHTHbIE OECKOHEYHO
Maisle. OCHOBHBIC S9KBUBAJIEHTHOCTH. HenpeprIBHOCTE (DYHKIINH B TOUKE U HA OTPE3KE, CBOMCTBA HENIPEPHIBHBIX (DYHKITHH.
Krnaccu¢ukanus Touex pa3psiBa (GyHKIUH.

2 cemecTp

Paznen 5. luddepenunansnoe ucuucienre GyHKIMA 0THON TepeMEHHOH.

[NonsTHE TPON3BOAHOH (GYHKIMHU B TOUKE. ['€OMETpHUUECKUI CMBICI IIPOU3BOAHOM. YpaBHEHUs KacaTEIbHOM 1 HOpMaIU K TpaduKy
¢ynxonn. [pasmina HaxoxneHus npousBogHoi. [Tonstre muddepennnana gynakmmn. [TponsBoxHas cnoxuaoN GyHKIMHA. TeopeMsl
Pomns, Jlarpamka, Komm. DxctpemyMsl GyHKINH, HeoOXoauMoe ycosue. IIpu3Haku MocTOSHCTBA, BO3PACTAHUS U YOBIBAHUS
¢dyskMu. JlocTaTouHbIe IPU3HAKHU CYIIECTBOBAHUS SKCTpEeMyMa (GyHKIMH. BoimykiiocTs, Boruyrocts rpaduka gynkuuu. Toukn
neperunba. JloctaTouHbIe TPH3HAKHN BBITYKIOCTH, BOTHYTOCTH Tpaduka GYHKINH U TOUKH neperuda. [Ipaswuno Jlomurans.
AcuMnToTsl rpaduka Gyrkum. Bumgst acumntor. OOnuii mIaH uccieaoBaHus (GYHKIUH U TOCTPOeHHs e€ rpaduka

KommiekcHble uncia u qelcTBys HaJ HUMHU. M300paxkeHne KOMIIEKCHBIX YHMCell Ha INIOCKOCTH. MOJy/Ib 1 apryMEHT KOMILUICKCHOTO
yucia. Anrebpandeckasi 1 TpUroHoMeTpudeckas opMbl KoMiiekcHoro uncna. @opmyna Ditnepa. [TokazarenbHas Gpopma
KOMIUTEKCHOTO 4rciia. KopeHb 13 KOMIUIEKCHBIX YHCEI.

Paznen 6. HeonpeaeneHHblid U onpeieJIeHHBIN HHTErpall.

ITepBooOpa3Hast GyHKIMS U HEONPEACIEHHBIH HHTETpall. Teopema CyniecTBOBaHU MepBooOpa3Hoii. CBOHCTBA HEONPEIEIIEHHOTO
uHTerpana. Tabnua OCHOBHBIX HHTETPaJoB. MeTox 3aMeHBI IIEPEMEHHON B HEOTIPEIICHHOM HHTerpasie. MeTox HHTeTr pUpOBAHI
10 YacTsIM B HEOMPEIeeHHOM HHTerpaie. Pamonansueie 1poou. MHTErpupoBanue NpoCTeHIINX PallMOHANBHBIX APOOEH.
Pa3noxxeHue panMoHaNbHOM APOOHU Ha MpOCTEHITHE.

3amaga o BEIYMCICHNH IUTONIAIN KPUBOJIMHEHHON Gurypsl. OnpeneneHHbIii naTerpai. Teopema cymecTBoBaHusa. OCHOBHEIE
CBoOIfcTBa omnpezeneHHoro uarerpana. ®opmyna HetotoHa — JleliOHuIa. 3aMeHa IepeMeHHO B ONpe/ieIeHHOM HHTeTrpae.
HNHTerpupoBaHue 110 YacTsM B OIpeeIeHHOM HHTerpaie. HecoOCTBEeHHbIE MHTErpaibl ¢ OECKOHEUHBIMH MPeIeIaMH.
HecoOcTBeHHBIE HHTETpAITBI OT Pa3pBIBHOM (yHKIMH. [10manb miockoit GUrypsl B IpsIMOYTOIBHOHN JIEKapTOBOI CHCTEMe
KOOpJAUHAT.

Paznen 7. @yHKIIMU HECKOJIBKHUX EPEMEHHBIX.

[onstre QyHKIMK IBYX epeMeHHBIX. CIIOCOOH! 3anaHus (DYHKIUH ABYX IIEPEMEHHBIX, 001acTh ee onpeneneHns. OKpecTHOCTh
pamuyca r Touku. IIpenen GpyHKIM AByX nepeMeHHBIX. acTHBIE U TOTHOE IpUpaneHus GyHKIMN IBYX MepeMeHHbIX. YacTHbIe
HPOU3BOJHBIE (PYHKIMH JABYX EPEMEHHBIX, NX T€OMETPUUECKUH cMbICi. YacTHble anddepeHiuans, nonHbli auddepennman
(yHKIHH OBYX TIepeMeHHBIX. YacTHBIE TPOM3BOIHBIC BEICIINX MTOPSIKOB. TeopeMa 0 HE3aBUCHMOCTH OT ITOCIIEA0BATEILHOCTH
nmuddepennuposanus. KacarensHas mII0CKOCTh ¥ HOPMAIh K IIOBEPXHOCTH. DKCTPEMYM (DYHKIUH IBYX IIEPEMCHHBIX.
Heo6xonumMble ¥ JOCTaTOUHBIE YCIIOBUS CYIIECTBOBAHHSA KCTPEMyMa.

Paznen 8. luddepeHnnanbabie ypaBHEHHUS.

IonsTtue muddepernnansHoro ypaBHeHus. Ilopsanok, pemenue 1uddepeHnuansHOro ypaBHeHUs. IHTerpansHble KPUBBIE.
Jnddepennunansipie ypaBHeHHs 1-ro nopsaka: oOuui By, 3anada Korn, obliee n 4acTHOE peIIeHus, 00N 1 4aCTHBIN
uHTerpaisl. JuddepeHpansHpe ypaBHEHHUS ¢ pa3/IeICHHBIMU U pa3/IeNIOIINMICS ITepeMeHHBIMA. JInHEeHHBIe
nuddepennnansabie ypaBHeHUS 1-ro nopsaaxa. Juddepennnansapie ypaBHEHHS BBICIINX HOPSIKOB, JOIMYCKAIOIIHE TOHIKCHUE
nopsizka (3 Buna). Obuire NoHATHS O JMHEHHBIX OJHOPOAHBIX AU epeHIHnaNbHBIX YPaBHEHUAX BBICIINX ITIOPAIKOB: ONpeieNeHue,
HOHATHE O JUHEHHO HE3aBUCHMBIX QYHKIMAX, PyHIaMEHTaJIbHAs CHCTEMa pelleHuH. TeopeMa o cTpyKType o0IIero penieHus
JIMHEHHOTO OXHOPOAHOTO IU(depeHIHaAIFHOTO ypaBHEHUS. BriBoa hopMyst aiist 00Imero peneHus JJNHEHHOTO 0THOPOTHOTO
nuddepeHnnanTsHOro ypaBHEeHH 2-T0 Hopsaaka. JInHeitHbIe HeoqHOPOIHBIe () depeHInaTbHbIe ypaBHEHUS. TeopeMa 0 CTpyKType
001IIero peleHust JIMHEIHOro HEOTHOPOAHOT 0 AuddepeHIansHoro ypasHeHus . JInneiinsle HeoqHOpoaHbIe HUddepeHIaTIbHbIC
YpaBHEHHS C TIPABOH YaCThIO CIIEIIMAIEHOTO BU/IA.

Paznen 9. Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
DJeMeHThl KOMOMHATOPUKH. Pa3iyHbIC BU/IBI COSIMHEHUI: TIEPECTaHOBKH, pa3-MeLIeHHUs, coueTanus. [Ipeamer Treopun
BeposTHocTel. McnsiTanue. Mcxon ncnerranns. Kimacengukanus coosrtrit. [Tonnas rpymnma coOsITrit. YacToTa MosBIeHUS
cobbrTus. Knaccuueckoe onpenenenue BepostHocTu. CymMa, IPOU3BECHUE, PA3HOCTh COOBITHH. YCIIOBHASI BEPOSATHOCTS.

TeopeMsbl cllOXKeHUs] BEpOATHOCTEH U cleAcTBHA U3 HUX. TeopeMa yMHOXKEHHs BeposTHOCTell u ee cienctsusa. Teopema o
BEPOSTHOCTH MOSBICHHS XOTs OBI OTHOTO COOBITHA. Teopema o TOTHOH BEpOSITHOCTH COOBITHS. BeposTHOCTE rumote3. @opMyIts!
Baiieca. [ToBToperne ucnsrrannit. @opmyna beprynmm. HausepostHelimee 4icio HaCTYIUICHHH COOBITHS. ACHMITOTHYIECKHE

(hopMyIBL.




TeMbl MpaKTHUECKUX 3aHATUN
1 cemectp

Paznen 1. Jluneiinas anredpa

IIpakTuyeckoe 3anarue 1. Marpunpl. Onepanuu HaJl MaTpuLaMHy. (pelieHue 3aaaq)

[Tpaxtiueckoe 3anstie 2. OnpeaesuTeNny KBaJpaTHbIX MaTpHLl. PerieHne cucTeM JIMHEHHBIX anreOpandeckux ypaBHeHUH METOIOM
Kpamepa. (pemrenue 3amaq)

IIpakTtiueckoe 3ansTue 3-4. Pemenne cucreM TMHEHHBIX anredpandeckux ypaBHeHMH MeTooM [aycca (pemenue 3amgad)

Paznen 2. BekropHas anrebpa

IIpakTHyeckoe 3anstue 5. JInHEHHBIE oniepauy HaJl BEKTopaMu. PazioskeHue BekTopa mo 6as3ucy (pemeHue 3aaaq)
IIpaktiueckoe 3ausTHe 6. CKaNIpHOE IPOM3BEICHUE BEKTOPOB (PEILICHHUE 3a/1a4)

Ipaxtiueckoe 3aHstHe 7. BekTopHOE Mpon3BejeHIe BEKTOPOB (peLIeHHe 3a/1a)

IMpakTrdeckoe 3aasaTHe 8. CMemaHHOE TIPOU3BEICHNE BEKTOPOB (pEIICHUE 3a1a)

KonTpomnsaas padora Nel mo Temam JInHeliHas i BeKTOpHAas anredpa.

Paznen 3. AHanuTuueckas reoMeTpus

IIpakTuyeckoe 3ansarue 9. [TnockocTs (penieHne 3a1av)

Ipaktiueckoe 3anstue 10. [Ipsmas B mpocTpaHCTBe (pemIeHUe 3a1ad)
[TpakTuueckoe 3anstue 11. [Ipsimast u mmockocTs (peleHue 3aaay)
[Mpaktaeckoe 3ansatue 12. [IpsiMas Ha MIOCKOCTH. (pelIeHUE 3a1a4)
IIpakTtiueckoe 3austue 13. OKpyKHOCTB, IUTHUIIC. (pEIICHNE 3a1at)
IIpaxkTuyeckoe 3anarue 14. 'unepbona. (perenue 3anayq)

ITpaktnueckoe 3anstue 15. [Tapabona (perienue 3anaq)

IIpakTryeckoe 3anstue 16. [lToBepXHOCTH BTOPOTO TOPsIIKa (pelieHre 3a1aq)

Paznen 4. [lepemennas. [penen. @yHkuus.

IMpaktrueckoe 3anstue 17. O6nacth onpenenenus Gynknnu. OCHOBHBIE cBoiicTBa QyHKIMU. [ToHATHE Ipenena GYHKIHH.
Packpritre mHeonpeneneHroctei (0/0) n (6eckOHEUHOCTH/0ECKOHETHOCTD) IPH BEIYUCIICHUH MIPEIeNioB (GYHKINMIT (pemeHne 3amad
IIpakTuyeckoe 3anarue 18. IlepBrlit 3ameuarenbHblii npeaen. [Ipenen mokazaTensHo — cTeneHHOH GpyHkunu. Bropoii
3aMeuaTenbHbIN Mpesen. (peleHue 3a1a4)

IIpakTtiaeckoe 3ausTie 19.CpaBHeHNE OECKOHEYHO MAJIBIX BEIMYMH. DKBUBAICHTHBIC OeCKOHEUHO Majble. MccenoBanue QyHKINH
Ha HETIPEepHIBHOCTH (peIIeHue 3a1ad4)

KontponbHas padota Ne2 mo Temam AHamuTH4YeCKasi FeOMETPHsI, peae pyHKIHH.

2 cemecTp

Pazpen 5. luddpepernmanbaoe HcUrCIeHne QYHKINHA OTHON ITepeMeHHON

IIpaktiueckoe 3austue 1. JJuddepeHnupoBanue aeMeHTapHBIX (YHKIHH (pelIeHne 3a1a4)

[Tpaxtiueckoe 3austue 2. Juddepentman Gpynxuun. [IponsBoaHble BHICIINX HOPSAKOB. (peLIEHHE 331a4)

IMpakTryeckoe 3ansarue 3. [Ipasuo Jlomurans. MccnenoBanne GpyHKIMHA Ha MOHOTOHHOCTD M 9KCTPEMYMBI, BBIITYKJIOCTh I'paduka,
TOYKH Heperuda (pemenne 3aaad)

IIpakTuyeckoe 3anarue 4. Acumntotsl rpaduka Gynkunu. [lomHoe ucciaenqoBanue GyHKUUHN U IOCTpoeHue e rpaduka (pemenue
3a/1a4)

IIpakTryeckoe 3anarue 5. KoMmriekcHble Yrcia U IeHCTBUS HaJl HUMH (pelIeHne 3a/1a9)

Paznen 6. HeonpeaeneHHsblid 1 onpeieIcHHBIN HHTErpall.

IMpakTryeckoe 3aHsATHE 6. HemocpencTBeHHOE MHTETPUPOBaHHE. (pEIIeHNE 3a1ad)

IIpakTiueckoe 3ausTHe 7. IHTErpupoBaHUe METOAOM 3aMEHBI IIEPEMEHHOH (peIIeHne 3a/1a4)

IIpakTuyeckoe 3anstue 8. UHTerpupoBaHue Mo 4acTsM (pelieHue 3a1a4)

[Tpaxtiueckoe 3austie 9. MHTErpHpoBaHye paroHaNbHBIX Apo0Oei. (pemenue 3a1ad)

IIpakriaeckoe 3anstue 10. [Ipumenenne popmyst HeroTona- JlefiOHMIA T BEIYHUCICHHUS ONIPeeTIeHHOTo nHTerpaia. OCHOBHEIC
METOABI OIPEACICHHOTO HHTEIPUPOBAHU.

ITpakTuyeckoe 3ansarue 11. Heco6cTBenHble unTerpaisl. MccnenoBanue Ha CXOAUMOCTD (pelIeHHE 3a/1a4)

IMpakTrdeckoe 3ansaTHe 12. Brrancnenne miomaaei B mpsMOYyroJIbHBIX KOOpAWHATaX (peIIeHHe 3a/1a4)

Paznien 7. ®yHKIMM HECKOJIBKUX IEPEMEHHBIX

IMpaktrdeckoe 3ansatre 13. O6nacTh onpeneneHus GyHKINU 2-X MEPEMEHHBIX (pelICHUE 3a1a4)

[Mpaktrnaeckoe 3anstue 14. YacTHbIE MPOU3BOIHBIE, YACTHBIC M MOTHBIN UG GepeHIranbl QYHKINA HECKOJIBKAX TIEPEMEHHBIX
(peuienue 3aga4)

IMpakTryeckoe 3ansartue 15. [Ipou3BOIHBIC BRICIIHX MOPSAKOB (DYHKIIMH HECKOJIBKUX MIEPEMEHHBIX (pelIeHue 3a1a4)
IMpakTryeckoe 3ansarue 16. MccenoBanue GyHKINH ABYX IIEPEMEHHBIX HA SKCTPEMyM (peIIeHHe 3a/1a4)

KonTpomnsras padora Nel mo Teme OyHKIINH HECKOIBKIX HEPEMEHHBIX




Paznen 8. lucpepennmanbubie ypaBHEHUS

[Tpaxtiueckoe 3austie 17. Peruenne auddepeHnuanbHbIX ypaBHEHUH ¢ pa3/IeNIeHHBIMU U Pa3AeNIOIMMKCS IEPEMEHHBIMU
(peurenue 3anaq)

IIpakTtiueckoe 3anstue 18. Pemenne uHeHHBIX U hepeHIINATbHBIX YPaBHEHHI IEPBOTO MOPsAKa (pelIeHne 3a/1a4)
IIpakTuyeckoe 3anarue 19. Perenue ypaBHeHUi, JOMYCKAIOMUX MOHKEHNE TOPAIKa (pELIeHHe 3a/1a)

I[Npaxtiueckoe 3anstie 20. Perienne MMHEHHBIX OTHOPOAHBIX YPAaBHEHUH C MOCTOSTHHBIMU KO3 dHiieHTamMu (pemenue 3a1aq)
[IpakTiaeckoe 3ansTue 21-22. Permenne MHEHHBIX HEOXHOPOAHBIX YPAaBHEHUH € IIOCTOSHHBIMA KO3 QHUITeHTaMI 1 TpaBoi
YacThIO CIIEUATBHOTO BH/A (PELICHUE 3a/1a4)

KonrponbHas padota Ne2 mo teme uddepeHnnanbabie ypaBHEHUSA

Paznen 9 Teopus BeposiTHOCTEH. BeposiTHOCTH COOBITHT.

IIpakTuyeckoe 3ansTue 23. DneMeHThl KOMOMHATOPUKHU: TIEPECTAHOBKH, pa3MeEIleH s, COUeTaHUsI(peLIeHre 3a/1a1)
[IpaxTiueckoe 3anstue 24. Knaccuueckoe onpejieneHne BEpOsSTHOCTH (pelieHue 3a1a4)

IIpakTiuaeckoe 3ansTue 25. Anredpa coobrtnii. TeopeMsl 0 BEpOSTHOCTH CYMMBI M IPOX3BeieHHs coObITHiA. Teopema o
BEPOSITHOCTHU TOSBICHUS XOTsI ObI OJJTHOTO COOBITHS (peleHne 3aaay)

[IpakTuueckoe 3anstue 26. Gopmyrna noyHoi BepositHocTr. Popmynsl balieca. (pemeHue 3aay4)

[Mpaktnaeckoe 3anstue 27. @opmyna bepuymin. AcumnToTraeckue GopMyItsl (pelieHue 3a1a4)

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. [TepeyeHb BU/IOB OLIEHOYHBIX CPEICTB

- 3aJaHusA JJI IIPOBEACHUA KOHTPOJIBHBIX pa60T;
- OK3aMCHAIIMOHHBIC BOITPOCHI.

6.2. Tembl NMCBMEHHBIX PadoT

KoHTpobHEIE pabOTHI IO TEMaM:

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

2. Ananutndeckas reomerpus, npenaen ¢pynakuun (1 cemectp).
3. OyHKIUY HECKOJIBKHX MEPEMEHHBIX (2 cemecTp).

4. InddepennmansHsie ypaBHEHUS (2 ceMecTp).

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

BOIIPOCBI K DK3AMEHYV B 1 cemectpe

Paznen 1. JIuneiinas anre6pa.

1. Marpursl. [leficTBUs Ha/l MaTpUIaMH (CII0KEHHE, BEIYUTaHNE, YMHOKCHHE MaTPHIIBI Ha YUCIIO, TPOU3BEACHIE MATPHII).

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

3. CBoiicTBa onpeaeauTeneH.

4. O6uiMe cBeAeHHs O CHCTEMax JIMHEHHBIX alreOpandecKux ypaBHeHHH. CHCTeMBbl N ypaBHEHUH C N HEM3BECTHBIMU. Pemienue
cucteMbl. CUCTEMBI COBMECTHBIE U HECOBMECTHBIE, COBMECTHBIE OIIPE/ICIICHHbIE U HEONPEIEIICHHBIE.

5. Pemenne cucrem MUHEHHBIX anredpanyueckux ypaBHeHUi MmetonoM Kpamepa. Teopema Kpamepa.

6. CucteMbl m ypaBHEHHH ¢ N HEM3BECTHBIMU. PaBHOCHIIBHBIE CHCTEMBI. DlIeMEHTapHbIE IPe00pa30BaHKs CUCTEM JIMHEHHBIX
anreOpandyeckux ypaBHeHUH. TeopeMa o mepeBoie CHCTEMBI B PABHOCHIIBHYIO €if CHCTeMYy.

7. Perenne cucteM IMHEHHBIX anreOpandecKux ypaBHeHHH MeTonoM [aycca.

Pasnen 2. BekropHast anreopa.

8. OCHOBHBIE TIOHATHS U OTIPE/IETICHNS] BEKTOPHOH anreOphl (BEKTOpP, KOJUTHHEapHbIe, KOMIUIaHAPHBIC BEKTOPBI, MOTYNb BEKTOPA,
paBHBIE BEKTOPBI, €IMHUYHBIHN, HYJICBOH BEKTOPHI).

9. bazuc Ha IIOCKOCTH U B IIPOCTPaHCTBE. TeopeMbl 0 pa3jioKeHUH BEKTOpa Mo Oasucy.

10. KoopauHaThl BEKTOpa B 1aHHOM Oasuce (onpeneneHue). OpTOHOPMUPOBaHHKIH 0a3uc. HaxoxieHne KOOpAHHAT BEKTOpa 110
M3BECTHBIM KOOPAWHATAM €ro Hadalsla U KOHIIA.

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

12. CkansipHoe IpoU3BeIeHHE BEKTOPOB, CBOMCTBA CKAJISIPHOTO MPOU3BEIEHMUS.

13. [IpuMeHeHHe CKaIIPHOTO MTPOM3BEACHIS K PEIICHHIO 3a/1a4d (MOIYIb BEKTOpA, IIFHA OTPE3Ka, YTolI MEXKAy BEKTOPaMH, YCIOBHE
OPTOTOHAILHOCTH BEKTOPOB, IIPOEKITHS BEKTOpa Ha BEKTOD).

14. BekTopHOe poU3BEICHHUE JABYX BEKTOPOB, CBOMCTBA BEKTOPHOI'O IPOU3BEACHHUS.

15. IIpuMeHeHre BEKTOPHOTO PON3BEICHHS K PEICHHUIO 3a1a4 (TUIOMIAAN IMapaieIorpaMMa, TPEyroJIbHUKa, YTOJl MEXITY
BEKTOPaMH).

16. CmemranHO€e pOU3BEICHHE TPEX BEKTOPOB — onpeaeieHue. CMelIanHoe Npou3BeJeHHe BEKTOPOB, 3aJaHHBIX KOOPIWHATAMH B
OpPTOHOPMHUPOBAHHOM 0azuce.

17. CBoiicTBa CMELIAHHOTO IIPOU3BEIEHMUS.

Paznen 3. AHanuTHueckas reoMeTpus

18. IIpsamoyroabHas AeKapTOBa CUCTEMA KOOPIUHAT HA IVIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas ToYKa U HOPMaJbHBIM BEKTOP MJIOCKOCTU. YPAaBHEHHE IUIOCKOCTH, IIPOXOAALICH Yepe3 JaHHYIO TOUKY
HEepIEeHANKYIIPHO JaHHOMY BekTopy. OOI1ee ypaBHEHHUE IIIOCKOCTH.

20. YpaBHeHHE MIOCKOCTH, MPOXOAAILEH depe3 TpH TOUKH. YPaBHEHHUE IUNIOCKOCTH «B OTPE3Kax» Ha KOOPAWHAT-HBIX OCSX.




21. OnopHas TOYKa ¥ HAIIPABIIAIOMKI BEKTOp NpsiMoit. O6mIue, mapaMeTpudecKre, KAHOHUUECKHUE YPAaBHEHUS MIPSIMON B
npoctpaHcTBe. KaHoHMUeCKne ypaBHEHUS IPSAMOI B IPOCTPAHCTBE, IPOXOAAIIEH Yepes Be TOUKU.

22. Yron Mex [y NpsIMOH U INTOCKOCThIO. Todka nepecedeHus NpsiMoil U INIOCKOCTH.

23. IIpsimast Ha muockoctu. Paznuunble BUbl ypaBHEHUS IPSIMOM HA IUNIOCKOCTH.

24. OxkpyxHOCcTh. KaHOHHYECKHE YpaBHEHUS! OKPY)KHOCTH U €€ MOCTPOSHHUE.

25. Onnunc. KaHoHn4YecKHe ypaBHEHHUS 3IIMIICA U €70 TOCTPOEHHE.

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

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

Paznen 4. Ilepemennas. [Ipenen. @ynkuus.

28. INousTre QyHKIMU. 3aBUCHMBIC K HE3aBICUMEBIEC IEpPEMEHHBIE, 00IaCTh OMpPEAeICHHS H MHOXKECTBO 3HAUCHUH (QyHKIIHNH.
Crnioco0b1 3ananus GyHkuu. I'paduk GyHKINH.

29. OCHOBHBIE CBOWCTBA (PYHKIIMH: MOHOTOHHOCTb, YETHOCTb, TIEPHOTMYHOCTE, OTPaHHYCHHOCTb.

30. CnoxxHas GyHKIHS.

31. INonsTue oxpectHOCTH TOUKU. [Ipenen GpyHKIUN B TOUKE.

32. Tpenen GyHKIMH HA OECKOHESYHOCTH.

33. BeckoHeuHO Maibie ¥ OeckoHeuHO Ooubive GyHKIuH. Teopema o cBA3H OECKOHEYHO MaJIBIX M OECKOHEYHO OOJBIINX BEITMIHH.
34. IlepBblil U BTOPOH 3aMe4aTelIbHbIE IPEAEIBL.

35. DkBUBaJIEHTHBIE OECKOHEUHO MaJble BeMUYUHbL. OCHOBHBIE 9KBUBAJIEHTHOCTH.

36. HermpepbiBHOCTH (DYHKIIMH B TOUKE M Ha oTpeske. Kiraccupukanus Touek paspeiBa. CBOCTBa HEIPEPHIBHBIX (DYHKIIHH.

BOITPOCBI K DK3AMEHY Bo 2 cemecTpe

Paznen 5. Anddepenimanpaoe neancieHne GyHKIMA OQHON ITepeMeHHOMH.

. IlonsiTHe MPON3BOIHON (DYHKIIMH B TOUKE.

. 'eomeTpuyeckuii CMBICI IPOU3BOAHON. YpaBHEHUS KacaTeIbHOW U HOpMaIIU K rpaduKy QyHKIUH.

. IIpou3BoHbIE BBICUIMX TOPSAAKOB.

. Ionstie muddepenimana GyHKIAN.

. OKCTpeMyMbI (QYHKIIHH.

. IIpu3HaKu MOCTOSIHCTBA, BO3pacTaHUs U YObIBAHHS (PyHKIUH.

. JloctaTogHbIe IPU3HAKN CYIIECTBOBAHHS IKCTpEMyMa (QYHKITHH.

. Bemykitocts, BorayTocTh rpaduka ¢yakuun. Touku neperuda.

. JocTatoyHble MPU3HAKH BHITYKJIOCTH, BOTHYTOCTH Tpaduka GyHKIIUH U TOUKH Neperuoa.

10. IlpaBuno Jlonuras.

11. AcummroTs! rpaduka GyHKINH. BHIBI acHMIITOT.

12. O6muii man uccaenoBanus GyHKIMU U TOCTpoeHUs eé rpaduxa.

13. KommiekcHsle urcia: onpeseneHye, JeHCTBUTENbHAs 1 MHIMas YaCTH KOMIUIEKCHOTO YMCIIa, MHUMasl €IMHULIA, PAaBHBIE,
CONPSDKEHHBIE KOMIUICKCHBIC YHCTA.

14. [leiicTBUsI HaJ KOMIUIEKCHBIME YHcIaMu. M300pakeHre KOMILIEKCHBIX YUCETT.

15. TpuroHomeTpudeckast u okasarenbHas GOPMBI 3aIIUCH KOMIUICKCHBIX YUCET.

16. YMHOXEHHE 1 JIeTIeHHe KOMIUIEKCHBIX YHCeN B TpUroHoMeTpudeckoii popme. @opmyna Myaspa. H3BnedeHne apudMeTnueckux
KOpHEH U3 KOMIUIEKCHBIX YUCEIL.

O 03N DN A~ Wi —

Paznen 6. HeonpeeneHHslii U onpeieneHHbIA HHTETpall

17. IlepBooOpa3Has GyHKIMS ¥ HeONpeAeNIeHHBII nHTerpai. TeopeMa cymecTBOBaHHS IIEPBOOOPA3HOM.
18. CBoiicTBa HEOIIPEAEICHHOIO UHTErpaa.

19. MeTox 3aMeHBbI IEpEMEHHON B HEOTIPEIeIEHHOM HHTETpare.

20. MeTtoa UHTErpUpOBaHUs MO YACTSAM B HEONPEEIEHHOM MHTErpalle.

21. PartmonansHEIE 1pobu. MHTETpHpoBaHIe MPOCTEHIINX PAIOHATIBHBIX IPOOCH.

22. PaznoxeHHe pallMOHAIBHOM ApoOH Ha IMpoCTeiine

23. 3agava 0 BBIYMCIIEHUH TUIOLIAX KPUBOIMHEHHOHN (urypsl. OnpenenenHslil unterpan. Teopema cylie-CTBOBaHUSL.
24. OCHOBHBIE CBOMCTBA OMPEEICHHOTO HHTErpaa.

25. ®opmyna Herotona — JleiOHuIA.

26. 3amMeHa mepeMeHHOH B ONpeIeIeHHOM HHTErpaie.

27. HTerpupoBaHue 10 YacTsAM B OIPENEIEHHOM HHTETpale.

28. HecoOCTBEHHBIC HHTETPAIIBI ¢ OECKOHEYHBIMH TIpeIeTIaMu.

29. HecoOcTBeHHBIE HHTETPAIIBI OT Pa3phIBHON (DyHKIHUH.

30. [Tnontanp miockoi GpUrypsl B IPSIMOYTOIBbHOM AE€KapTOBOH cCUCTEME KOOPIUHAT.

Paznen 7. ®yHKIUM HECKOIBKUX IEPEMEHHBIX.

31. [lonarue GpyHKUUU IBYX nepeMeHHbIX. CocoOb! 3a1aHusl PyHKLIUHU IBYX EpEeMEHHBIX, 00acTh €€ OnpeesIeHHs.

32. YacTHble ¥ OJIHOE NPUPAILCHUS (QYHKIMH JBYX IEPEMECHHBIX.

33. YacTHbIe MPONU3BOIHbIC (DYHKINH ABYX IIEPEMECHHBIX.

34. Ionusrit quddepeHnnan GyHKIHNA ABYX IEPEeMEHHBIX, YacTHbIE Tu(depeHnnansl.

35. KacaTenbHasi IOCKOCTh U HOPMaIlb K MOBEPXHOCTH.

36. YacTHBIe MPONU3BOIHBIC BRICIINX HOPSAKOB. TeopemMa 0 He3aBHCUMOCTH OT TOCIIEIOBATEIBHOCTH AU HEepeHIINPOBAHHS.
37. DkcTpemMyM GYHKIMH ABYX IepeMeHHbIX. HeoOX0ouMBbIe 1 TOCTATOUHBIE YCIIOBHUS CYIIECTBOBAHUS IKCTPEMyMa.




Paznen 8. lucpepennmanbubie ypaBHEHUS

38. [lonstue auddepennuansroro ypasuenus. Ilopsnok, pemenne auddepenuansHoro ypasHeHus. HTerpaibHble KpUBBIE.
39. MuddepennumanbHbie ypaBHeHUS 1-T0 mopsaka: oOmwmid BUI, 3ana4ya Komw, obIiee u 9acTHOE pelieHusl, OOIINH 1 YaCTHBIH
UHTETPAbL.

40. Iuddepennmanbable ypaBHEHHS € pa3eeHHBIMU U pa3AessIoIMMICS IEPEMEHHBIMU.

41. Jluneiinsie nudhepeHranbHple ypaBHEHHsI 1-ro mopska.

42. lucdepennmanbHbIe YpaBHEHNS BBICIINX ITOPSIKOB, TOITYCKAONIHE IIOHIDKEHHE MOpsAKT.

43. O6muMe NOHATHA O JIMHEHHBIX OJHOPOIHBIX TU((hepeHIHATBHBIX YPaBHEHHUAX BBICIINX TOPAAKOB (OMpeeNeHNe, IOHATHE O
JMHEHHO HEe3aBUCHMBIX (DYHKLMAX, QyHIaMEHTaIbHas cucTeMa peleHuii). Teopema o CTpyKType O0LIero pereHus JIMHSHHOTo
OJTHOPOHOTO T PepeHITNATEHOTO YPaBHEHMS.

44. BeiBox opMyI JUTs OOIIETO pemIeHNUs TMHEHHOT0 OAHOPOTHOTO TU((EepeHIIANTEHOTO YPaBHEHUS 2-T0 MOPSIIKA.

45. JIuneiinple HeogHOpPOIHBIE MU depeHnanbHble ypaBHeHu. Onpenenenue. Teopema o cTpyKType 00IIero perieHus JMHEHHOTo
HEOJJHOPOHOTO HU((EPEHIIMAIBHOTO YPaBHEHHSL.

46. JIuneiinsie HEOTHOPOTHBIE MU GepeHITHATBHBIC YPaBHEHHS C MPABOM YacThIO CIIEHANBHOTO BUAa (3 ciydas).

Pa3nen 9. DneMeHTs! TEOPUH BEPOSTHOCTEH.

47. DneMeHThl KOMOWHATOPUKH. Paszimanbie BUbI coennHennil [lepecranoBku. Pasmenienus. CodeTanusl.
48. IIpeamet Teopun BeposTHOCTeH. McnbiTanue. Mcxox ucnerranns. Knaccnguxanus coosrtuii. [TonHast rpymnma coOBITHIA.
49. Yacrora nosiBneHus codbitusi. Knaccuueckoe onpeeneHue BeposSTHOCTH.

50. Cymma, mpon3Be/iecHHE, Pa3HOCTh COOBITHIA.

51. YcnoBHas BEpPOATHOCTb.

52. TeopeMsl CIIOKEHHS BEPOSATHOCTEH U CIEACTBUS U3 HUX.

53. Teopema yMHOKEHUS BEPOSITHOCTEH U €€ CIIE/ICTBUSI.

54. TeopeMa 0 BEpOSTHOCTH MOSIBICHHS XOTsI OBI OJTHOTO COOBITHSI.

55. Teopema o IOTHOW BEPOSTHOCTH COOBITHS.

56. BepositHocTh runotes. @opmyssl baiieca.

57. TIloBropenue ucnbitanuit. @opmyna bepuymmu. HauBepostHeiiee 41ca0 HACTYIUICHHHA COOBITHSL.

58. Acummrorrueckne Gopmynsl. opmyna [Tyaccona.

59. JlokanbHast Teopema Myaspa — Jlaruaca.

60. NaTerpansHas Teopema Jlamnaca.

Paznen 10. Onementsl Teopun BeposiTHOCTeN. CiydaliHbIC BEIMYUHBIL.

39. Cnyuaiinble BETUUMHBI, UX BUIBL. 3aKOH pacIpeeseHus CIydailHoi BelnunuHbl. Pan pactnpenenenus. MHOrOyroibsHHK
pacrnpeseneHus.

40. dyHKIUS pacTpeneeHus] BEpOsSTHOCTE! CIydaifHON BETMUMHBI, €€ CBOHCTBA U rpaduK.

41. BeposITHOCTb HOMAJaHUS CITy4aifHOM BETMUUHBI Ha 3aJaHHBIA yuyacToK. TeopeMa 0 BepOSATHOCTU OTEIBHO B3ATOTO 3HAUCHHS
HETPEPBHIBHOU CITy4aiiHOUN BEJIMYMHEI.

42. IInotHOCTH pacnpeesneHus BeposiTHocTel. CBOMCTBA INIOTHOCTH, UX T€OMETPUYECKasi HHTEPIIPETaLHsL.

43. MaTtemaTu4eckoe 0’KUIaHUuE JUCKPETHON U HENIPEPBIBHOMU CllydaiiHOU BenuuuH. CBOMCTBA MaTEMATUYECKOTO OXKUAAHUS.

44. Mopa 1 MeiMaHa ClIy4aiHOM BEeHYHHBL.

45. lucnepcus U cpeiHee KBaApaTH4eCKOe OTKIIOHEHNE TUCKPETHON U HENPEPBIBHOM cilydaiiHoi BenuunH. CBOMCTBa AUCTIEPCUH.

IIpumMepHbIe 3aJaHus AT IPOBEACHUS TEKYLIETO KOHTPOJIS U MPOMEKYTOUHON aTTeCTallul HaXOAITcsa Ha yueOHOM HopTae
CI'YBT B kypce MATEMATUKA.

6.4. MeTonu4yeckue MaTEPUAJIbI, ONIPEIeIAIONINE MPOEeAYPhI OLIEHHBAHMS

OK3aMeH 10 JUCHUILUIMHE B 1 1 2 ceMecTpax CoIepKUT TEOPETUYECKYIO YacTh, HAITPABIECHHYIO HA OLIEHKY 3HAHUH U MPaKTHYECKYIO
4acTh, HAIIPABICHHYIO HA OIICHKY YMEHHI W HaBBIKOB, XapaKTEPU3YIOIIIX (POPMUPOBAHHE YKa3aHHBIX KOMITCTCHIIHH.
Teoperndeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE IIPEACTABIsIET cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOHAEHHOTO MaTeprana —
HOHSTHUS, ONIPeeNeH s, CBONCTBA, TEOPEMBI.

B pamMkax TeopeTHdecKoil yacTH 00yHarOIMHCS AT KaXJI0ro BOIpoca popMyIupyeT MpaBHIbHbIE, C €70 TOUYKH 3PEHHSI, OTBETHI.
3aJaHue CUUTAETCS BBIIIOJIHEHHBIM B TOM CJIy4ae, €CIIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTUBHOM cilyyae 3ajaHue
CUUTAETCS HE BBIOIHEHHBIM.

ITpakTUdeckast yacTh SK3aMeHa M0 AUCHUILTHHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJIECHHbIE HA BBISIBICHUE BO3MOYKHOCTHU NTPAKTHUECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pasiena.

DK3aMeH BBICTABIISETCS C YUCTOM PE3yNbTaTOB BBIIOJIHEHUS TCOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
HNpPUBEJCHHBIMU HIKE TPEOOBAaHUAMH.

Kputepun oneHuBaHus:

"HEYIOBIETBOPUTEIBHO" - 00yJaIOIINICS TOKa3hIBACT CIA0BIA YPOBEHD TCOPETHIECKHX 3HaHNH. HeyBepeHHO 1 TOTHYeCKH
HeTIoCIeI0BaTeNIbHO H3IaraeT MaTepra. HempaBunsHO OTBeYaeT Ha JOIOJIHUTENIBHBIE BOIIPOCH MU 3aTPYAHSAETCS C OTBETOM Ha
HuX. He mMeeT yeTkoro npejcrasienns 00 H3ydaeMoM MaTepHalle, I0IMycKaeT rpyoble ommoOKu. JleMOHCTpUpyYeT YacTHYHbIE,
(parmMeHTapHBIC, OYEHB TOBEPXHOCTHBIE YMEHHMS, IOMyCKas TpyOble OMIMOKH. JIleMOHCTpHpyeT HU3KHH YPOBEHB BIIaICHUS
MaTepuaoM, J0IycKas rpyOble ommOKH. PACKPBIT cofepikaHne TeOpeTHIECKOH 1 MPaKTHIeCKOH JacTeil Ouera MeHee, 94eM Ha
59%.

"V IIOBIIETBOPUTENIBLHO" - 00YUJAIOIIUICS MOKa3bIBACT 3HAHUE OCHOBHOT'O JIEKIIMOHHOT'O M IIPAKTHYECKOro MaTeprana. B orsere He
BCET/Ia MPHUCYTCTBYET JOTHKA M3T0KeHHs. OOyJaromuiics NCIIBITEIBACT 3aTPyTHCHNS TIPH PEIICHUH MTPAKTHYECKUX IIPAMEPOB.
INoxasbiBaeT (hparMeHTapHBIe, JACTUYIHBIE 3HAHUL. JleMoHCTpupyeT ymeHus 6e3 rpyosix omubdox. He oTpaboTaHbl HaBBIKH U
NpUEMBI CAMOCTOSTEIBHON paboThl. PACKPHLT cofiepKaHue TEOPETUIECKOM 1 IPaKTUIECKOH YacTteid Omiera Ha 60%-74%);




"Xopormo" - o6yJaromuiics IOKa3bIBaeT JOCTATOYHBIA YPOBEHb TEOPETUUECKHUX U IPAKTHUECKUX 3HAHHUH, CBOOOJHO ONepUpyeT
OCHOBHBIMH TOHSTHSIMH. YMEET aHAIU3UPOBATh, HO JIOITYCKAET HEKOTOPbIE HOrpeHocTH. OTBET IIOCTPOCH JIOTMYHO, MaTepHall
M3JIaraeTcs rpaMoTHO. J[eMOHCTpupyeT 3HaHus B 6a30BOM (CTaHZAPTHOM) 00BEME, CITIOCOOCH peIlaTh THIOBBIE 3aJa4H.
JleMoHCTpHpYeT yMeHHUS HA 0a30BOM (CTaHAAPTHOM) ypoBHe. Biiaseet 6a30BBIMI HaBBIKAMHU M IPHEMaMH TI0 KOHTPOJIEM HIIH
PYKOBOICTBOM. Packpbl cofieprkaHue TeOPETHUECKOH U MpaKkTHUecKoil yacTeit 6unera Ha 75%-84%.
"OTIMYHO"- 00yUArOIIUIICS MOKA3bIBACT HE TOJHKO BHICOKUI YPOBEHb TEOPSTUICCKUX 3HAHUN TI0 H3y4aeMOM TUCIMIUIMHE, HO U
BUIUT MEKIUCIUILTHAPHBIC CBSI3H; yMEET aHAM3UPOBATh IPAKTHUECKHUE CUTYali. OTBET IIOCTPOEH JIOTHIHO. MaTepuain
U3J1araeTcs 4eTKO, ICHO, apTyMEHTHPOBAHHO. YMECTHO HUCTIONIB3yeT HH(OPMAIOHHBIN U HILUTIOCTPATUBHBIN MaTepHall.
JleMOHCTpHpYeT BBICOKHIT ypOBEHb 3HAHUI; CIIOCOOEH K CAaMOCTOSITEJIbHOMY aHAIN3Y U TPUMEHEHHMIO NOTy4ECHHBIX 3HAHUH.
JleMOHCTpHpPYeT YMEHHS BEICOKOTO YPOBHS; CITIOCOOCH pa3paboTaTh CaMOCTOSTENBHBII MOIX0X K PEIICHUIO TOCTaBICHHO 3a1adH.
Brnaneer HaBBIKaMM M IPHEMaMH Ha BBICOKOM YPOBHE, CIIOCOOCH 1aTh COOCTBEHHYIO OLICHKY H3y4aeMOro MaTepruana. Packpsun
cojiepykaHue TeOpeTHIeCKON U MpakTUdeckoi uyacteil 6unera Ha 85%-100%.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomen1yeMasi JiuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

JI1.1 |Haraucon U. I1. Kparkuii Kypc BbICIIEH MaTeMAaTUKU Mocksa: JIans, 2009
JI1.2 |TyranbaeB A. A., Teopust BEpOSITHOCTEHR U MaTeMaTU4YeCKas CTATUCTHKA Mocksa: Jlans, 2011
Kpynun B. T
JI1.3 | ITuckynoB Hukomait JuddepeHunanbHOe U HHTETPATBHOE HCYUCIICHUS: y4eO. mocodue Mocksa: UuTerpain-
CemMeHOBHY JUTSL CTYJICHTOB BY30B IIpecc, 2001
7.1.2. lonojHHUTeNbHAS TUTEPaTypa
ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, roa
JI2.1 | I'mypman Brnagumup PykoBOIICTBO K pelIeHuno 3a/1a4 1o TEOPUH BEPOSATHOCTEH U Mockga: Briciee
EdumoBny MaTeMaTHYEeCKOI CTaTHCTHKE: yaed. mocobue obpa3zoBanue, 2008
JI2.2 [ Munopcknuit Bacunmii | CO0pHEK 3a7ad o BBICIIEH MaTeMaTHKe: yuel. mocodue Mocksa: U31-Bo ®us.-
TTaBmoBuY Mmar. urt., 2006
JI2.3 | JIuneBuu Onbra Matemathka: yueOHOE ocoOue Hosocubupck: CI'YBT,
UropesHa, lllepdakoBa 2017
lanuna
BnagumuposHa
7.1.3. MeTtoanyeckue pa3padoTKu
ABTOpBI, COCTaBUTETH 3armaBue W3narenscTBO, TOI
JI3.1 | droxoBa C. U., Meronuyeckue yKazaHus U 3aJaHusl 110 BBICIIEH MaTeMaTHKeE K HoBocubupck: HIC'ABT,
Enunosa E. C., TUIIOBOMY pacueTy 1o Teme "OYHKIIUN MHOTHX ITePEeMEHHBIX" 1997
[la6anmaa B. 1.
JI3.2 |EnunoBa E. C., Metoauueckue yka3aHus U 33[aHUS 110 BBICILICH MaTeMaTHKE K Hosocubupck: HI'ABT,
IMa6anuna B. U. TUIoBoMYy pacuéry "duddepeHiuaipaoe HeuucieHne GpyHKmn 1997
OJ/IHOH mepeMeHHON"
JI3.3 |T'aBpunoBa AneBTHHA | AHATUTHYECKAas TEOMETPHUS: METOJI. YKa3. U 3aJaHHS 10 BBICIICH Hosocubupck: HU'ABT,

MuxaiinoBHa,
epbakosa ["anuna
Brnagumuposna

MaTeMaTHKe [J1s CTyAeHTOB | kKypca o4. GopMbI 00ydeHUs BceX
criett. |

2009

7.3 IlepeveHb MPOTPAMMHOTO OGecIeYeHus

Onepanuonnas cucrema Windows

[Maket mpuxagHOTO MporpaMMHoro obecrnedenus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenue Ob6opynoBaHue
YaebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: HPOEKTOP
IIPOBEIECHUS 3aHATHH | (CTallHOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHOCHOIT)
JIEKIIHIOHHOT'O TUIIA
VYaeOnas ayJUTOpPHS 1t | AynuropHast nocka; Komiuiekr yue6Hol MeGenu
MIPOBEICHUS MPaKTHIECKUX
3aHATUN
Yuebnas ayJUTOpHs quist | AyauropHas focka; KoMmuiekT yaebHoM Mebenn
HPOBECHUS TPYIIOBBIX "
WHIMBHAAYaITbHBIX KOHCYIbTaNi
Yaebnas AyIUTOPHS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

IPOBEIEHHs TEKYLIEr0 KOHTPOJIL




U IIPOMEXKYTOYHOM aTTECTAlUH

TTomenenue s | Kommnekr  ydeOHoit wmebemu; IIK — 1 mr., noakimroueHHbIX K cetd  "MHrepHer" u
CaMOCTOSITEIHLHOM paboThI | 00ECTIeUnBAIOIINX ~ JOCTYIl B OJJCKTPOHHYI0  HH()OPMAIMOHHO-00pa30BaTeIbHYIO — Cpeay
00yJaroNIXCs YHuUBepcuTeTa




