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Dopma o0yaeHHs 3a04HasA

OO6m1ast TpyaA0EMKOCTh 11 3ET

YacoB o yaeOHOMY ITaHy 396 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 9K3aMeHbI 1
ayJIUTOPHBIE 3AHATHS 38
caMmocTosTeNbHast pabora 336
4aCcOB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Hroro
Bun 3ansuii v | PO
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pabora
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KonraktHas pabota |42 |42 (42 |42
Cam. pabota 336 | 336 | 336 | 336
Yacel Ha KOHTPOIIb 18 |18 |18 |18
Uroro 396 1396 | 396 | 396

obecrieuenue



Paboyast mporpamMma qUCIHHUILTAHBI

MaremaTuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.04 NrxeHepHO-?KOHOMHIYECKOE 00eCIIeueHNe TEXHOIOTHI 1 OM3HEC-IIPOIIECCOB BOAHOTO TPAHCTIOPTa (TIpHKa3 MuHOOpHAYKH
Poccun ot 27.07.2021 r. Ne 676)

COCTABJICHA HA OCHOBAHHH Y4e0HOTI0 IJIaHA 00pPa30BaTeIbLHON MPOrPAMMBbI:

26.03.04 Hampasnerne nmoarotoBku "MHKeHEpHO-3KOHOMIUYECKOE oOecTiedeHre TeXHOIOT Uil 1 OM3HEC-IIPOIECCOB BOJHOTO
TpaHcnoprta"

ITpoduns "NHkeHepHO-9KOHOMUYECKOE 00ecTieueHre OU3HEC-TIPOIECCOB"

roJ1 Hayajia noArotosku 2025

PaGouyro nporpamMmy coctaBuji(u):
K.n.H., Joyenm, Cxeopyosa O.B.;
Pabouas mporpamMma oro0peHa Ha 3aceqaHIH Kadeapsl EcTecTBeHHO-HAYYHBIX AMCIHMILIMH

3aBenyromuii kadenpoit Jlunesuu Onpra Mropesra



1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Obecrieuenne 6a30BOr0 YPOBHS 3HAHWH M YMEHHH pEIICHUS MaTEMAaTHYECKUX 3a7a4 U IPUMCHEHHS UX B
MEXIUCLMILIMHAPHOM KOHTEKCTE, a Takke (JOPMHUPOBAHHUE HABBIKOB HCIIOJIb30BAHHUS MATEMATHIECKHX METOIOB B
MPaKTHYECKON JEATEIbHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1

2.2 | AucuMnJMHbI M NPAKTHKH, 1J15 KOTOPbIX OCBOEHHUE TAHHOMH TUCHUILUINHBI (MOYJ/Is1) HEO0OX0AMMO KaK
npeauiecTByIoLee:

3. KOMIIETEHLIMA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIETATE OCBOEHHUS AUCLIATLIAHBI
(MOY.JIA)

YK-1: Cnoco6en ocyniecTBIsITh MOUCK, KPUTHYECKUI aHAJIM3 U CHHTE3 HH()OPMAIIMU, MPUMEHATH CHCTEMHBI MOAX0A 1151
peleHusi MOCTaBJIEeHHbIX 32124

VYK-1.1: OcymecTBisieT HOMCK U CHHTE3 MOTY4YeHHON HH(POPMALUK sl PELIeHNs] IOCTaBJICHHBIX 33124

VYK-1.2: TIpoBOANT KPUTHUECKUIA aHATN3 HH()OPMAIMH TIPU PEIICHUH MOCTABICHHBIX 33134

VK-1.3: IIpumMeHsieT CUCTEMHBIH MOAXO0. AJIs PEIIEHHUS TOCTABICHHBIX 33124

OIIK-3: Cnioco0eH UCNO0JIb30BATH OCHOBHBIE 32aKOHBI €CTECTBEHHO-HAYYHBIX TUCHHUILINH B PodeccHoHaIbLHOI
AEeATEJIBbHOCTH

OIIK-3.1: Mcmonp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIUTLTAH

OIIK-3.2: HpI/IMGHﬂCT OCHOBHBIC 3aKOHBI €CTCCTBCHHO-HAYYHbIX JUCLHUIIJINH B HpO(bGCCI/IOHaJ'IbHOﬁ JACATCIbHOCTHU

OIIK-3.3: OpuenTtupyercsi B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX TUCIIUILINH C IIETBI0 TPUMEHEHHUS UX B
podecCHOHATBHON AeITENbHOCTH

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIiCS T0JIKEeH

3.1 (3HaTh:

3.1.1 | ocHOBHI (hyHAAMEHTAJILHBIX MATEMAaTUYECKUX 3HAHUHN, HEOOXOIUMBIX IJISl pEIICHUs CTAaHIAPTHBIX 3a1a4
poheCCHOHATBHOM IeSITETHOCTH;

3.1.2 | OCHOBEI BBICIIIEH MaTCMaTHKH, H606X0,E[I/IMBI€ AT peIICHUA CTaHAApPTHBIX 3a1a4 HpO(I)ﬁCCI/IOHaHBHOﬁ JACATCIIBHOCTH.

3.2 | Ymerh:

3.2.1 | mpUMEHATH METOBI MATEMAaTHIECKOTO aHAJIM3a VIS PEIIeHHs CTAaHIapTHBIX 3a1a4 Ppo(eCCHOHAIBHOH NeITeTbHOCTH;

3.2.2 | IpUMEHSTh MaTeMATHICCKU HHCTPYMEHTAPHI ISl PEIICHUS CTAHIAPTHBIX 33/1a4 MPO(ECCHOHATBHOM A TSIBHOCTH.

3.3 | Baragern:

3.3.1 [ MaTeMaTHYECKUMH METOIaMH TIPH PEIICHUH TPOQECCHOHATBHBIX 3a/1a4;

3.3.2 | HaBBIKaMH MNPUMCHCHHA MaTEMATHICCKUX MCTOJ0B IIPU PECIICHUHN HpO(i)CCCI/IOHaHLHLIX 3ajaay.

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJIST)

Bun HaumeHoBaHUe pa3/iesioB U TeM /BU] 3aHATHUS/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHS / Kype AroT
Paznen | Pa3pen 1. JIuneiinas anredpa
Jlex Jluneiinas anreopa /Jlex/ 1 4 JIT.1JI1.3 0
Ip Jluneiinas anre6pa /Ilp/ 1 4 2.3 0




Cp Jlunetiinas anre6pa /Cp/ 1 20 J12.3 0
HKP Jluneiinas anre6pa /UKP/ 1 2 0
Paznen | Paspes 2. BekropHas anredpa
Jlex BekropHnas anre6pa /JIex/ 1 4 JI1.1 JI1.3 0
Ip Bexkropnas anrebpa /IIp/ 1 4 J12.3 0
Cp Bexkropnas anre6pa /Cp/ 1 20 J12.3 0
HKP Bekropnas anre6pal /UKP/ 1 0 0
Pazpen | Pa3spen 3. AHasMTHUYecKasi reoMeTpuUst
Jlex Amnanutideckas reomerpus /JIex/ 1 0 JI1.1J11.3 0
Ip AmnammTidaeckas reometpust /I1p/ 1 0 J12.3 0
Cp AnanuTtryeckas reometpust /Cp/ 1 30 JI2.3J13.3 0
HKP AnanuTtiyeckas reometpust /MKP/ 1 0 0
Paznen | Pa3nen 4. Ilepemennasn. [Ipenesa. @ynkuus
Jlex Iepemennas. [Ipenen. Oynkuwms /Jlex/ 1 2 JI1.1 J11.3 0
IIp Ilepemennas. [Ipenen. @ynkuus /p/ 1 2 J12.3 0
Cp Ilepemennas. IIpenen. ®ynkuus /Cp/ 1 20 J12.3 0
HKP Iepemennas. [Ipenen. @ynxuuns /MKP/ 1 0 0
Paznen | Pasgen S. Ind¢epennuanbrHoe ucuucienue GyHKIUA 0xHOM
nepeMeHHOM
Jlex JuddepenunanbpHoe ucuucaeHre GYHKIMA 0HON mepeMeHHo /JIek/ 1 4 JI1.1 J11.3 0
IIp JuddepennnanpHoe ucuucaeHne GyHKIMA oqHON mepeMenHoi /TIp/ 1 4 JI2.3 0
Cp JudbdepenuuanbHoe HcUUCIeHHE QYHKIMA 0qHOM iepeMenHo /Cp/ 1 30 JI2.3J13.2 0
UKP Juddepenunansnoe ucuucnenue GyHkuin onHon nepemennoi /MKP/ 1 2 0
Pazgen Pa3nen 6. HeonpenesieHHbIi 1 onpeie/ieHHbI HHTErpaJ
Jlex HeonpenenenHslit 1 onpeneneHHsli naTerpan /Jlex/ 1 4 JI1.1J11.3 0
IIp HeonpenenenHslit u onpeaeneHHsli naTerpan /IIp/ 1 2 2.2 0
Cp Heomnpenenennstii u onpeneneHnslii naterpan /Cp/ 1 32 J12.2 0
HKP Heonpenenennslit u onpeaeneHssid naTerpan /MKP/ 1 0 0
Paznen | Paszpes 7. ®yHKIMU HECKOJIbKHX IIePeMEHHBIX
Jlex OyHKINH HECKOIBKHUX epeMeHHBIX /JIex/ 1 0 JI1.1 J11.3 0
Ip OyHKITNH HECKOIBKUX MepeMeHHbIX /[1p/ 1 0 J12.2 0
Cp OyHKITNH HECKOIBKHUX NepeMeHHBIX /Cp/ 1 40 JI3.1 0
HKP OyHKINH HECKOIBKHX MepeMeHHbIX /MKP/ 1 0 0
Pazgen | Pa3pen 8. Inddepennnanbubie ypaBHeHHs
Jlex Juddepennunansusie ypasHenus /Jlex/ 1 2 JI1.1J11.3 0
Ip Juddepennunansusie ypasHenus /T1p/ 1 2 J2.2 0
Cp Huddepennnansusie ypasaenus /Cp/ 1 44 2.2 0
HKP Hudbdepenuuansueie ypapuenus /MKP/ 1 0 0
Paznen | Pa3spen 9. Teopusi BeposiTHOCTeii. BepositHocTH cOOBITHIA.
Jlex Teopus BeposTHOCTEH. BepositTHocTr coObITHH. /JIek/ 1 0 J1.2 0
IIp Teopus BeposTHOCTEH. BepostHOCcTH coObITHIL. /TIp/ 1 0 J12.1 0
Cp Teopus BepositHocTeil. BepositHocTr coObITHid. /Cp/ 1 50 J12.1 0
HKP Teopus BeposTHOCTeH. BepostHocTH cobbrtuii. /MKP/ 1 0 0
Paznen | Paszpes 10. Teopusi BeposiTHOcTeil. CiiyyaiiHble BeJJMYHHBI.
Jlex Teopus BeposTHOCTeH. CirydaitHbie BenndauHsL. /JIex/ 1 0 J1.2 0
IIp Teopus BeposTHOCTeH. Cirydaiiaere BenauHsI. /I1p/ 1 0 J12.1 0
Cp Teopus BeposiTHOCTeH. Cirydaitaeie BenmmauHsL. /Cp/ 1 50 J12.1 0
HKP Teopus BeposiTHOCTeH. Crirydaiiasre BemauHsb!. /VKP/ 1 0 0

5. COAEP)KAHME AVNCLHUILIAHGBI (MOAYJIST)

Coz[epxcal-me JICKIITMOHHOT'O KypcCa

1 kypc

Paznen 1. Jluneiinas anreopa.




Marpuisl. JleficTBUS HaJl MaTpULIaMH (CI0XKEHHE, BEIYUTaHUE, YMHOXKEHHE MaTPUIIBI HA YHCII0, IPOU3BEICHNE MAaTpHL). MuHOpP U
anredpamyeckoe JTOMoIHEeHHe deMenTa. Onpenenurens n-ro nopsaka. Croiictea onpenenureneid. OOI#e CBEACHHS O CHCTEMaX
JMHEHHBIX anredpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH ¢ N HEM3BECTHRIMU. Perenne cucteMsl. CHCTEMBI COBMECTHBIE U
HECOBMECTHBIC, COBMECTHBIE OIPE/IC/ICHHBIC M HEONpeeIeHHEIe. PemeHre cucteM TMHEHHBIX are0pandecKux ypaBHEeHHH
MmeToaoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHHI ¢ n HEU3BECTHHIMU. PABHOCHIIbHBIE CUCTEMBL. DlIeMEHTapHbIE
npeoOpa3oBaHUs CUCTEM JIMHEHHBIX alreOpandecKux ypaBHeHui. TeopeMa o mepeBoe CHCTEMBI B PaBHOCHIIBHYIO €l CHCTEMY.
Pemienne cucteM TMHEHHBIX anreOpandecKuX ypaBHeHHH MeTooM ['aycca.

KommnexkcHbie uncna. JIefcTBUs ¢ KOMIUIEKCHBIMU YHCTIaAMHU.

Pa3nen 2. BekropHast anredpa.

OCHOBHBIC TTOHATHS U ONIPEAEICHIsI BEKTOPHOH anreOps! (BEKTOP, KOIIMHEAPHbIE, KOMITIAHAPHBIE BEKTOPBI, MOIYIIb BEKTOPA,
paBHbIE BEKTOPHI, €IUHUYHBII, HYJIEBOW BEKTOPHI). bazuc Ha MI0CKOCTH U B IPOCTPAHCTBE. TeopeMBbl 0 pa3ioKeHUH BEKTOpa O
6azucy. KoopauHats! BekTopa B JaHHOM Oasuce (onpezenenue). OpToHOpMHUpOBaHHBIH 6azuc. HaxoxaeHne KoopAMHAT BEKTOpA 110
U3BECTHBIM KOOpJAUHATaM €ro Haudajna U KoHIa. JInHelHble onepaluy HaJ BEKTOPaMHU: CJIOKEHHUE, BHIYUTAHUE BEKTOPOB, YMHOXKECHUE
BeKTOpa Ha umcio. CkanspHOe MPOU3BeJCHNUE BEKTOPOB, CBOMCTBA CKATISIPHOro Ipou3BeneHus. CKaIIpHOe IPOU3BEICHNE
BEKTOPOB, 33JJaHHBIX KOOPJIMHATaMU B OPTOHOPMUPOBaHHOM 0azuce. [IpuMeHeHNe CKAISIPHOTO IPOU3BEACHHUS K PEILICHHIO 3a1a4
(Moxymb BeKTOpa, [UTHHA OTPEe3Ka, YroJl MeXIy BEKTOPAaMH, YCIOBHE OPTOTOHATEHOCTH BEKTOPOB, MIPOEKIIH BEKTOpa HA BEKTOP).
Hanpasnsromue KocuHychbl BEKTOpa. BekTopHOE pousBeieHue 1BYyX BEKTOPOB, CBOMCTBA BEKTOPHOIO IIPOU3BEAcHUA. BekTopHOE
MpOU3BeIeHHE BEKTOPOB, 331laHHBIX KOOPJUHATAMHU B OPTOHOPMUPOBAHHOM Oa3uce. IIpruMeHeHe BEKTOPHOTO MPOU3BEACHHS K
pelIeHuro 3aaad (MI0I1aAb NapanaeaorpaMMa, IIoIaab TPEyrolbHUKa, Yroll MeX 1y BekTopamu). CMelIaHHOe TPOU3BEECHUE TPEX
BEKTOPOB — ompeseneHre. CMeImanHoe IPOM3BECHHE BEKTOPOB, 3aJaHHBIX KOOPANHATAMH B OPTOHOPMHUPOBAHHOM Oas3rce.
CBOHCTBa CMEIIAHHOTO IPOU3BECHUS.

Paznen 3. AnanuTHuecKasi FEOMETPHUSL.

IIpsiMoyronbHas JeKkapTOBa CHCTEMA KOOPAUHAT Ha INIOCKOCTYU U B IPOCTpaHCTBe. OnopHasi TOUKa M HOPMAJIbHBII BEKTOP
miockocTd. OCHOBHBIE BUJIbl ypaBHEHHH IJIOCKOCTH: YpaBHEHHE MIOCKOCTHU, MPOXOAAIIEH uepe3 JaHHYI0 TOUKY HepIeHAUKYIIPHO
JAHHOMY BEKTOPY, 00I1Iee, TPOXOASIIEH Yepes3 TPH TOUKH «B OTPE3Kax» Ha KOOPAWHATHBIX ocsixX. OnopHas ToUKa ¥ HalpaBIIsIOMINH
BEKTOP NpsiMoii. OCHOBHBIE BH/IBI YPaBHCHHUH MIPSIMOI B IPOCTPAHCTBE: O0IIHE, TapaMeTpHISCKHe, KAHOHMYECKNE YPaBHEHUS,
IPOXOJsLIeH Yepe3 JBe TOUKU. YTOII MEKAY NIPAMOH U IIIOCKOCThI0. Touka nepeceueHus NpsMOU U II0CKOCTU. B3auMHoe
pacronoxxeHue npsMoi u miockocTy. [Ipsamas Ha mnockocTu. Pasnuunble BUAB! ypaBHEHHUI IpsaMoit Ha mockocTu. Kpusbie
BTOPOT0 HOpsizika (OKPY>KHOCTb, SJUIUIIC, THIepOoa, mapadoia: HX KaHOHMYECKHE YPAaBHEHHS U IIOCTPOCHUE.

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

[Monstre QyHKIMK. 3aBHCHMBIC U HE3aBUCHUMBIE IEPEMEHHbIE, 00JIACTh ONPEIENICHUS 1 MHOXECTBO 3HaueHuH (yHKImU. CriocoOb
3anmanus ¢pyakiun. 'paduk Gyakiun. OCHOBHBIE cBOMCTBA (PYHKIIMH: MOHOTOHHOCTH, Y€THOCT, IEPHUOTUIHOCTD,
orpanndeHHOCTh. CnoxHas ¢yHkuus. [Tlonstue okpectHocTH Touku. [Ipenen Gpynkiuu B Touke. IIpenen GpyHkimu Ha
OeckoHeuyHOCTH. beckoHeuHo Mainble u GeckoHeyHO Oonbne pyHKIMU. Teopema o cBs3u OECKOHEUHO MaJlbIX U OECKOHEYHO
Oopmx BemarH. [1epBrIil 1 BTOpOit 3aMedarensHble ipeiensl. CpaBHeHHE OECKOHEYHO MaJTBIX, SKBUBAJICHTHBIE OECKOHEYHO
Maisie. OCHOBHBIC 9KBHBAIEHTHOCTH. HenpeprIBHOCTE (YHKIINH B TOUKE U HA OTPE3Ke, CBOMCTBA HEIIPEPHIBHBIX (DYHKIIUH.
Knaccugukanus Touek pa3pbiBa QpyHKLINH.

Pazpmen 5. Tuddepennnansaoe ucurcinenne GyHKIUA OJHOH EpeMEHHOMN.

[NonsTre npou3BoAHON GyHKIMK B TOUKe. [ eoMeTpHuuecKuit CMBICI IPOU3BOAHON. Y paBHEHHS KacaTeIbHOM U HOPMaH K rpaduKy
¢yskiun. [paBuna HaxoxneHus npousBogHoi. [lonstue nupdepenunana pynkunn. [Iponssoanas cnoxuoi GpyHkunu. Teopemsl
Ponnst, Jlarpanxka, Ko, DxctpemyMbl QyHKIMH, He0OXomuMoe yeiaoBue. [Ipu3Haky OCTOSHCTBA, BO3pacTaHHs U YOBIBAHUS
¢ynxnuu. JloctaTouHbIe IPU3HAKK CYIIECTBOBAHIS IKCTPEMyMa (QYHKINH. BEITyKII0CTh, BOrHYTOCTS rpaduka GpyHKIH. Touxn
neperu6a. JlocraToyHble MPU3HAKU BBITYKIOCTH, BOTHYTOCTH rpaduka GyHKIMU U TOUkU neperuda. [Ipasuino Jlonurans.
AcumnroTsl rpaduka Gynkuun. Buasl acumnror. OOmumii rad uccineoBaHus pyHKIUHE ¥ HocTpoeHus e€ rpaduka

KowmrurekcHble uncna u neicTBrs Hax HUMH. M300paskeHne KOMIUIEKCHBIX YHUCeN Ha INTOCKOCTH. MOIyITb U apryMEeHT KOMIUIEKCHOTO
gucna. Anrebpandeckasi 1 TpuroHomerpudeckas opMel KoMIuIeKcHoro uncia. @opmyna Jitnepa. ITokazarensHas popma
KOMIUIEKCHOT0 4ncia. KopeHb n3 KOMIIIEKCHBIX YHCEI.

Paznen 6. HeonpeneneHHslil U onpeae/ieHHbII HHTETPal.

ITepBooOpazHas pyHKUMS U HEONpeaesIeHHbII nHTerpai. Teopema cyiiecTBOBaHUs epBooOpazHoi. CBOHCTBA HEONPEAETECHHOTO
uHTerpana. Tabiuia OCHOBHBIX HHTETpaJIoB. MeTo 1 3aMEHBI IEPEMEHHOI! B HEONPEAEICHHOM HHTeTpalie. MeTox HHTErpupoBaHus
TI0 YacTsIM B HEOTPEIEIICHHOM HHTerpaie. PartmonansHble 1poou. MIHTEerprpoBaHue MPOCTEUIINX PAIIMOHATBHBIX IPOOCH.
Pa3noxeHue paroHanbsHON IpoOH Ha IPOCTEHIIIHE.

3aga4a o BBIYMCICHUH IUIOLIAN KPUBOIUHEHHON purypsl. OnpeaenenHslil narerpan. Teopema cymectBoBanusa. OCHOBHbIE
CBO¥iCTBa ompereneHHoro narerpaia. @opmyna HetotoHa — JleiiOHMIa. 3aMeHa TepeMEeHHOI B ONpe/IeIeHHOM HHTETpae.
HHTerpupoBanue Mo 9acTsM B OIIpeAeIeHHOM HHTerpaie. HecoOcTBeHHbBIE MHTETPANIBI C OECKOHEYHBIMH MPEICIaMH.
HecoGcTBenHbIe HHTETpalbl OT pa3pbiBHON QyHKuMU. [Inomans miockoi GUrypsl B psMOYroJbHOH IeKapTOBOM cucteMe
KOOPJMHAT.

Paznen 7. ®yHKIMN HECKOJIBKUX MTEPEMEHHBIX.

[Monsatne GyHKIMN IBYX epeMeHHBIX. CrocoOHB! 3a1anns (pyHKIMA IBYX IIEPEMEHHBIX, 001acTh ee onpeaeneHus. OKpecTHOCTh
pamuyca r Touku. IIpenen GpyHKINM ABYX IepeMeHHBIX. YacTHBIE M ONHOE NPUPAIIEeHHs (YHKINH IBYX epeMEHHbIX. YacTHEIe
MIPOU3BOJHBIE (PYHKLIMHU IBYX EPEMEHHBIX, UX T€OMETpHUECKH cMbICi. HYacTHble nuddepeHmanbl, MoaHbIH TuddepeHnman




(yHKINH OBYX MEepeMeHHbIX. YacTHBIC TPOU3BOIHEIE BRICIIUX MOPSAAKOB. TeopeMa 0 HEe3aBUCHMOCTH OT IOCTE0BATEIbHOCTU
nmuddepenuuposanus. KacarenpHas II0CKOCTh 1 HOPMAaJIb K IIOBEPXHOCTH. DKCTPEMyM (DYHKIMHU IBYX MEPEMCHHBIX.
HeoOxoxmmble 1 JOCTaTOYHBIE YCIIOBHS CYIIIECTBOBAHHS SKCTPEMyMa.

Paznen 8. luddepenunanbupie ypaBHEHHUS.

[Monarue nuddepernnansaoro ypaaeHus. [lopsnok, pemenne quddepeHInanIbHOro ypaBHeHH. MIHTerpaabHbIe KPUBBIC.
Juddepennmanbupie ypaBHeHUs 1-T0 mopsiaka: oOmwmii BuI, 3axa4ya Koy, obIiee u 9acTHOE pelieHust, 00N 1 YaCTHBIH
unTerpansl. uddepennuansaple ypaBHEHHUS ¢ pa3leleHHBIMH U Pa3AeNIONIMMUCS TepeMeHHbIME. JInHeHbIe
muddeperunansapie ypaBHeHus 1-ro nopsaka. JuddepeHunansapie ypaBHEHHS BRICIINX MOPSIIKOB, TOMYCKAOIINE MOHIKCHUE
nopsaxka (3 suma). OOIIHe NOHATHS O THHEHHBIX OJHOPOJHEIX MH(depeHInaNbHbIX YPaBHEHNAX BBICIIINX MTOPSIKOB!
oIpezielIeHNe, IOHATHE O JINHEIHO He3aBUCHMBIX (DYHKIMAX, (pyHAaMEeHTaIbHAS CUCTEMa pemeHnil. Teopema o cTpykType o0Imero
peleHus JTMHEHHOTO OAHOPOIHOTO AU depeHIINaIbHOTO ypaBHeHus. BoiBoa hopMyi amst 001Iero peieHus JHHEHHOro
oHOpoHOTO A EepeHIINATBHOTO YpaBHEHHS 2-T0 TIopsaKa. JIMHeHBIe HEOJHOPOIHEIE TU(PepeHIHANEHBIC YPaBHCHUS.
TeopeMa 0 CTpYKType 00IIero penieHus JIHHEHHOTo HeoqHopoaHoro auddepenmansHoro ypaBHeHus. JIMHEeHHbBIE HEOTHOPOIHEIE
nudepeHIranbHbIe ypaBHEHHS C IPABOM YacThIO CHENHANTBHOTO BU/A.

Paznen 9. Teopus BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
OneMeHTB KOMOMHATOPUKH. Pa3iiaHbIe BUIBI COCTMHCHHUI: IEPECTaHOBKH, pa3-MeIleHus, codeTanus. [Ipeamer Teopun
BeposiTHOcTel. Mcnbitanue. cxon ucnbitanus. Knaccudukanus coosituii. Ilonnas rpynma codbituii. YacToTa nosiBIeHUs
cobObITus. Kitaccnueckoe onpenenenue BepostHocTH. CyMMa, IPOM3BEICHUE, Pa3HOCTh COOBITHIA. Y CITIOBHAS BEPOSTHOCTb.

TeopeMsl Cl10KeHHs BEPOSITHOCTEN U CIEACTBUS U3 HUX. TeopeMa YMHOXKEHUs BEPOSITHOCTEH U ee cieacTBus. TeopeMa o
BEPOATHOCTH MOSABIEHHS XOTs ObI 0JJHOTO coObITHs. TeopeMa o MOIHONM BepOATHOCTH coObITHA. BeposTHOCTh TunoTe3. dopmyist
baiieca. [ToBropenue ucnbitanuii. @opmyna bepuymnnu. HauBeposTHelIIee YUCIIO HACTYIIJICHUH COOBITHS. ACUMITOTHYECKIE

(hopMyIBL.

Paznen 10. Teopus BeposTHOCTEH. CiyuaiiHble BETMYHMHbI

CryyaliHble BEIMUUHBI, UX BUABL. 3aKOH paclpeaeneHus cilydaiiHol BenuuuHsl. Pan pacnpenenenus. MHOroyroiabHUK
pacnpenenenus. OyHKIUS pactpeeICHUs] BEPOITHOCTEH CITyJaifHOW BEIMYHMHBI, €¢ CBOWCTBA U rpaduk. BeposTHOCTH omanaHust
ClTydqalfHOM BEJTMYHMHBI Ha 3alaHHBIN yuacToK. [IT0THOCTB pacnpeneneHus BeposiTHocTel. CBOMCTBA IIIOTHOCTH, X
reoMeTpuyecKas HHTepIpeTalus. MareMaTHueckoe 0XKHIaHUe JUCKPETHOH 1 HETIPEePhIBHON ciyuaiiHol BennduH. CBoHCTBa
MaTEeMaTHUYECKOro OXUIaHud. Moza 1 MeauaHa ciaydailHoi BenuuuHel. Jlucnepeus U cpeiHee KBaJlpaTuiecKoe OTKJIOHEHHE
JICKPETHOH U HENPEPBIBHON CilydaiiHOW BenuunH. CBOMCTBA NUCIIEPCHH.

TeMbl IPaKTUYECKUX 3aHITHI

1 kypc

Paznen 1. JIuneitnas anrebpa

IIpakrtiueckoe 3austue 1. OnpenenuTeny KBaAPaTHBIX MAaTPHI. Pemenne cucteM MMHEHHBIX anreOpandecKux ypaBHEHU METOIOM
Kpamepa. (pemenue 3agaq)

ITpakTudeckoe 3anarue 2. KommnekcHsle uncna. J[eficTBHs ¢ KOMIIIEKCHBIMH YMCIaMU (PEIICHHE 3a/1a4)

Pa3nen 2. Bexropras anrebpa

ITpaxtiueckoe 3austie 3. JIMHEHHbIE onepaun Hall BEKTOpaMu. PasiioxkeHne BekTopa 1o 6asucy (pereHue 3aaaq)
IMpakTryeckoe 3ansaTie 4. CkalsipHOE IPON3BEICHHE BEKTOPOB, BEKTOpHOE M CMeIIaHHOE TIPOU3BEICHUS BEKTOPOB (peIeHne
3a/1a4)

Paznen 4. [lepemennas. [penen. @yHkuus.
IIpakTryeckoe 3anarue 5. O6macts onpeneneHus Gynknuu. OCHOBHBIE cBoiicTBa QyHKIMU. [ToHATHE MTpenena QyHKIHN.
Packpsitue nHeonpenenennocreit (0/0) u (6eckoHEUHOCTH/0ECKOHEUHOCTD) IPH BEIYUCICHUH MpeieNioB (yHKIuil (pemenue 3amady

Paznen 5. Anddepennmanpaoe HeanciieHne GyHKIHA OTHON TepeMeHHON
IIpakriueckoe 3austue 6. Juddepennnponanue sneMeHTapHbIX GyHKIui. Juddepennman GpyHkmm. (pemenne 3anaq)
IIpakTuyeckoe 3anstue 7. UccnenoBanue GyHKIMHA U TOCTpOEHHE TpaduKoB. (peLIeHNe 3a/1a4)

Pa3nen 6. HeonpeneneHHsIi 1 OnpeAeIeHHbIH HHTETPal.
ITpakTudeckoe 3anatHe 8. HemocpencrseHHoe HHTErpupoBanue. IHTerpupoBaHue METOIOM 3aMEHbI IEPEMEHHOII.
HuTerpupoBanne mo acTsM (perieHue 3a1adq)

ITpumenenne Gopmynst HetoTona- JleltOHUIA [T BBIYUCICHUS ONpeelIeHHOro HHTerpana. OCHOBHBIE METOIBI
OIpeIeIeHHOTO UHTETpUpOBaHusl. BrluncieHue miomazaeit B IpsAMOYTrOJIbHBIX KOOpPAUHATAX. (pelIeH:e 3a/1a4)

Paznen 8. Auddepennuansupie ypaBHEHUS.
IIpaktiueckoe 3austue 9. JJuddepeHnnansHple ypaBHEHHS C pa3IeISIOMIMUCS EPeMEHHBIMU (PEIIeHHe 3a/1a4)
JInneiinsle oHOpOAHBIE AU(depeHIaIbHbIe YpaBHEHHsI(PEIICHNE 3a/1a4)

6. POHJ OIIEHOYHBIX CPE/ICTB




6.1. [lepevyeHb BHIOB OIIEHOYHBIX CPEICTB

- 3aJ1aHMS U1l KOHTPOJIBHOW PabOThI;
- 9K3aMEHAIMOHHBIE BOIPOCHI.

6.2. Tembl NUCbMEHHBIX PadOT

KoHTpoipHas paboTa o TeMaM:
Jlunetinas anreOpa, BeKTOpHas anredpa, TuddepeHratbHoe U HHTETpabHOE HCUHCIICHUE, TH(QepeHIInaIbHbIC YPaBHEHNUS

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

BOIIPOCBI K 5K3AMEHY

Pasnen 1. Jluneiinas anreopa.

1. Matpunsl. JleicTBuS HAJ MaTpUIIaMH (CIIOKEHHE, BEIYUTAaHNE, YMHOKCHHE MaTPHIIH Ha YUCIIO, TPOU3BEACHHIE MATPHII).

2. MuHOp u anrebpamdeckoe AOMOTHEHUE deMeHTa. OmpeeTuTeNs I-T0 HOpSaKa.

3. CBoiicTBa onpeaeauTeneH.

4. O6uiye cBeaeHHs O CHCTEMax JIMHEHHBIX anreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH ¢ N HEU3BECTHBIMU. Perienne
cucteMbl. CHCTEMBI COBMECTHBIE 1 HECOBMECTHBIE, COBMECTHBIE OIIPE/ICIICHHBIE U HEONIPEIEIICHHBIE.

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

6. CucreMbl m ypaBHEHHMH € N HEN3BECTHBIMH. PABHOCHIIBHBIE CUCTEMBI. DJIEeMEHTapHbIE TPe0OpPa30BaHUsI CHCTEM JIMHEHHBIX
anreOpandyeckux ypaBHeHHH. Teopema o mmepeBojie CHCTEMBI B PaBHOCIIIBHYIO €1 CHCTEMY.

7. Permenne cucteM IMHEHHBIX areOpandecKux ypaBHEHHI MeTonoM [aycca.

Pasnen 2. BekropHast anreopa.

8. OCHOBHBIE TIOHATHS U OTIPE/IETICHNS BEKTOPHOH anreOpsl (BEKTOpP, KOJUTHHEapHbIe, KOMIUIaHAPHBIC BEKTOPBI, MOTYIb BEKTOPA,
paBHBIE BEKTOPBI, €IMHUYHBIHN, HYJIEBOH BEKTOPHI).

9. Bazuc Ha m1ockocTH M B IpOCTpaHCTBE. TeopeMbl 0 pa3IokKEHHH BEKTOPA 110 Oasucy.

10. KoopruHaTsl BeKTOpa B JTaHHOM Oaswce (onpeneneHue). OpTOHOPMUPOBaHHEIH 6a3uc. HaxoxeHne KoOpIiHAT BEKTOpa 110
M3BECTHBIM KOOPIWHATAM €ro Hadaljla U KOHIIA.

11. JIuneitHble onepanyy HaJl BEKTOPaMU: CI0KCHUE, BBIYUTAHUE BEKTOPOB, yMHOKEHHE BEKTOPA Ha YUCIIO.

12. CkansipHoe POU3BEIEHUE BEKTOPOB, CBOMCTBA CKASIPHOTO MPOU3BEACHHS.

13. IIpuMeHeHne CKaIPHOTO MTPOM3BEACHHS K PEIICHUIO 3a/1a4d (MOIYIb BEKTOpA, IIFHA OTPE3Ka, YTOJI MEXKITy BEKTOPAMH, YCIIOBHUE
OPTOTOHAILHOCTH BEKTOPOB, IPOEKIIHS BEKTOpa Ha BEKTOD).

14. BexTopHOE NMpOH3BEJECHUE ABYX BEKTOPOB, CBOWCTBA BEKTOPHOTO MPOU3BEICHUSI.

15. IlpuMeHeHNEe BEKTOPHOTO ITPOU3BEACHHS K PEIICHHUIO 3a1a4 (TUTOIIA M TTapajliesiorpaMMa, TPEyroIbHIKa, YTOT MEXKITY
BEKTOPaMH).

16. CMmemranHOe pOU3BECHHE TPEX BEKTOPOB — omnpeaeneHre. CMelaHHoe MPOU3BeIeHIE BEKTOPOB, 3aJaHHbIX KOOPIUHATAMH B
OpPTOHOPMHPOBAHHOM OasHuce.

17. CBoiicTBa CMELIAHHOTO IIPOU3BEICHMUS.

Paznen 3. AHanuTHueckas reoMeTpus

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

19. OnopHas ToYKa U HOPMaJbHBIM BEKTOP MJIOCKOCTU. Y PaBHEHHE IUIOCKOCTH, IIPOXOSILEH Yepe3 JaHHYIO TOUKY
HEepIEeHANKYISIPHO JaHHOMY BekTopy. OOI1ee ypaBHEHHUE IIOCKOCTH.

20. YpaBHeHHeE MIOCKOCTH, MPOXOAAIIEH Yepe3 TPU TOUKU. Y paBHEHHE MIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSX.
21. OnopHas TOYKa W HAIIPABIIOMINI BEKTOp MpsiMoit. O0mIre, mapaMeTpudecKie, KAHOHNYECKHE YPaBHEHHUS MIPSIMOH B
npocTpancTse. KaHoHHUecKue ypaBHEHUs IIPSIMOI B IPOCTPAHCTBE, IPOXOIAIIEH Yepe3 IBe TOUKU.

22. Yroa Mex1y NpsIMOi 1 MIIOCKOCThI0. Touka nepecedeHus IpsMOi U MIOCKOCTH.

23. Ilpsimas Ha r1ockocTy. PasnnyHble BUABI ypaBHEHUS IPSIMOI Ha MIIOCKOCTH.

24. OxpyxHOCcTbh. KaHOHUUYECKUE YpaBHEHUS OKPYKHOCTH U €€ IIOCTPOCHUE.

25. Dnunc. KaHoHMUYeCKUe ypaBHEHHsI QJJIUIICA U €r0 IIOCTPOSHHE.

26. 'nnep6omna. KanoHn4eckue ypaBHEHUS THIIEPOOIIBI M €€ TOCTPOCHHE.

27. Ilapabomna. KaHoHH9Ieckue ypaBHEHHS apaOoIIbl U ee TOCTPOCHHE.

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

28. Tlonstre GyHKIMHU. 3aBUCUMBIE M HE3aBHCHMBbIC TICPEMEHHBIE, 00JIaCTh ONPEICIICHHS 1 MHOXKECTBO 3HAYCHHUN (DYHKIIHH.
Croco0s1 3aganus ¢pyHknuu. I'paduk GpyHKIHH.

29. OcHOBHBIE CBOMCTBA (DYHKIIMHU: MOHOTOHHOCTb, YETHOCTD, IEPHOAUYHOCTD, OTPAaHUYEHHOCTb.

30. CnoxxHast QyHKITHUSI.

31. INonsrue okpectHOCTH TOUKH. [Ipenen GpyHKINH B TOUKE.

32. Ipenen GpyHKIMKN HA OECKOHEUYHOCTH.

33. beckoHeuHO Maible 1 GeckoHeuHo Oonbline GyHKIuH. Teopema o cBA3U OECKOHEUHO MaJbIX ¥ OECKOHEYHO OOJIBIINX BEIUYHH.
34. TlepBblil 1 BTOPO 3aMeUaTeNbHbIE MPEACIBI.

35. DkBuUBaJICHTHBIE OECKOHEYHO MaJble BeMMIHHbL. OCHOBHBIE SKBUBAJIIEHTHOCTH.

36. HenpepbIBHOCTH (hyHKIIMH B TOUKe U Ha oTpe3ke. Knaccudukanus Todek paspbiBa. CBOWCTBA HEMPEPHIBHBIX (YHKIIUH.

Pazpmen 5. Tuddepennnansaoe ucurcinenne GyHKIUA OJHOH EpeMEHHOMN.
37. IloHsiTHe MPOU3BOIHOM (DYHKIUH B TOUKE.
38. 'eomeTprueckuii CMBICH IPOU3BOIAHON. Y paBHEHHMs KacaTeJIbHON U HOpMalH K rpaduky QyHKIHH.




39. IIpon3BOIHBIE BBHICIIUX MOPSIKOB.

40. TTousitue nuddepenimana GyHKIUH.

41. DKcTpeMyMBI (QYHKITHH.

42. IIpu3HaKy NOCTOSIHCTBA, BO3PACTaHUS U YOBIBaHHS ()YHKIUH.

43. JloctaTouHbIe MPU3HAKHU CYLIECTBOBAHUS dKCTpeMyMa (pyHKLHUU.

44. BblyKi10cTh, BOTHYTOCTb Ipaduka GpyHkunu. Touku neperuoda.

45. loctaTouHBIC IPU3HAKH BBITYKJIOCTH, BOTHYTOCTH Tpadrka QyHKIIMN U TOUKH Iepernoa.

46. Ipasuo Jlomurans.

47. Acumnrotsl rpaduka ¢pyHKIMU. Buas acumnToT.

48. O6mmii m1aH uccnenoBaHus (QYHKIINH U TOCTPOEHUS e€ TpaduKa.

49. KoMIuIeKkCHbIE YuCTa: ONpeneIeHNe, IeHCTBUTeIbHAS 1 MHUMAs 9aCTH KOMIIIEKCHOTO YHCIa, MHIMAs €JMHNUIA, PABHBIC,
COMPs’KEHHbIE KOMIIJIEKCHBIE YHCIIA.

50. [leficTBust HaJl KOMIUICKCHBIMHU YHCiIaMu. M300paskeHre KOMIUIEKCHBIX YHCEll.

51. TpuronomeTrpudeckas 1 IokazaTelabHas GOpMBI 3aIiCH KOMITIEKCHBIX YHCETT.

52. YMHOXEHHE U AeNeHne KOMIUIEKCHBIX YHCel B TpPUroHoMeTpudeckoi popme. @opmyna Myaspa. VzBneueHne apuMeTuaecKux
KOpHEN U3 KOMIUIEKCHBIX YHCEL.

Paznen 6. HeonpeneneHHsli U ONpeIe/IEHHBIN HHTErpal

53. IlepBooOpa3zHast pyHKLMS U HEONpeAeIeHHbIH HHTerpa. Teopema CylecTBOBaHHs IEpBOOOPa3HOM.
54. CBoiicTBa HEOIIPEACICHHOTO HHTErpaa.

55. Meron 3aMeHbI IepeMEHHON B HEOIIPEIEIICHHOM HHTErpase.

56. MeTox MHTETPUPOBAHHS II0 YacTSIM B HEOIIPEAEICHHOM HHTETpale.

57. PantmonaneHbie Apodu. MHTErpripoBaHme MpOCTEHIINX pAIMOHATIBHBIX JIPOOEii.

58. PaznoxeHne pannoHaIbHON ApoOu Ha mpocTeiimme

59. 3amada o BEIYHCICHNH IUIOMAAN KPUBONIMHEHHOI (urypsl. OnpeneneHHbIH HHTETpasl. Teopema Cyie-CTBOBaHHS.
60. OcHOBHBIE CBOMCTBa OIPEEIEHHOTO MHTErpaa.

61. ®opmyna Hetorona — JleiiOHu1IA.

62. 3aMeHa IepeMeHHON B ONpeAeICHHOM HHTETpale.

63. MHTeTprpOBaHNE 10 YacTSAM B OIPEIEICHHOM HHTETpae.

64. HecoOGcTBeHHbIE HHTETPaIIBI ¢ OCCKOHEUHBIMH NPEIETaMH.

65. HecoOCTBEHHBIC HHTETPAITBI OT PA3PHIBHOM (DYHKIIHHL.

66. Ilmomans MIIOCKOH (GUTYpHI B IPSMOYTOIBHON IEKapTOBOI CHCTEMe KOOPANHAT.

Paznen 7. @yHKIIMN HECKOJIBKUX NIEPEMEHHBIX.

1. IToraTre GyHKINH ABYX nepeMeHHBIX. CIOCOOb! 3anaHus (GYHKINH IBYX EPEMEHHBIX, 00JIaCTh €€ OIpeIeIICHHUS.

2. HacTHbIE ¥ MONHOE NIPHPALICHUS (YHKIUHU JBYX EPEMEHHBIX.

3. YactHble Tpou3BO/IHbIC (DYHKIMHU JIBYX EPEMECHHBIX.

4. INomusiit quddepernnan GyHKIUN IBYX IIEPEMEHHBIX, YacTHBIC AU (epeHITNATEL.

5. KacarenpHast IIIOCKOCTh U HOPMaJlb K IOBEPXHOCTH.

6. HacTHble TPOU3BOHBIE BBICIIMX MOPAIKOB. Teopema 0 He3aBUCUMOCTHU OT MOC/IEA0BAaTENbHOCTH AU (hepeHIINPOBaHHUS.
7. DkcTpeMyM (QyHKIUH ABYX NepeMeHHbIX. HeoOXoanMbIe 1 10CTaTOUHbIE YCIIOBHS CYIIECTBOBAHHS 3KCTPEMYMa.

Paznen 8. lucepennmanbubie ypaBHEHUS

8. INonsarue mudpepenHunansHoro ypapHenus. [lopsnok, pemenue quddepeHunanbHOro ypaBHeHUs. FIHTerpaibHbIe KpUBBIC.

9. InddhepennmansHple ypaBHEHUs 1-ro mopsiaka: oOmui Buj, 3anada Ko, odiee 1 9acTHOE pemieHus1, OOMMA U YaCTHBIH
HHTETPAbL.

10. Iuddepenumansupie ypaBHEHUS C pa3AeICHHBIMU U PA3IEIAIONMMHUCS TIEPEMEHHBIMU.

11. JIuneiinbie muddepeHranbabie ypaBHEHHS |-T0 mopsKa.

12. InddepennuanbHble ypaBHEHUS BEICIINX ITOPSAAKOB, TOITYCKAIOHE TIOHKEHHE OpsiAKT.

21. OOmue NOHATHSA O JHHEIHBIX OJHOPOIHBIX TU((epeHIIHANBHBIX YPAaBHEHHUAX BBICIINX MOPSIKOB (OMpeeNieHue, TOHITHE O
JMHEHHO HE3aBUCHMBIX (YHKIHMSX, GyHAAMEHTAJIbHAS crcTeMa pemenuid). Teopema o CTpykType 001Iero pemeHus JIMHEHHOTo
OJTHOPOIHOTO T PepeHIINATBHOTO YPABHEHMS.

22. BeiBog hopmyn st 001Iero penieHus IMHEHHOTO OMHOPOAHOTO M dhepeHnnanTbHOro ypaBHEHHS 2-T0 HOPAIKa.

23. JluneiiHble HEONHOPOAHBIE TU(depeHuranbsuble ypaBHeHus. Onpenenenue. Teopema o cTpyKType 00IIero pereHus JMHEHHOTo
HEOJJHOPOHOTO HU((EPEHIMAIBHOTO YPaBHEHHSL.

24. JInnetinsle HeomHOPOIHBIE MU ((hepeHINATBHBIC YPaBHEHHS C IPABOil YaCTHIO CIIEIHANBGHOTO BUAa (3 cirydas).

Paznen 9. Dnements! Teopun BepositHocTel. CitydaiiHble COOBITHSI.

25. DnemMeHTh KOMOMHATOPUKH. Pasnnanbie BUabl coenuHennii [lepectanoBku. Pasmemenus. CoueTanust.
26. Ilpenmer Teopun BeposiTHocTed. Vcnbitanne. Mcxon nctieitanns. Knaccngukanus coOsrtuii. [TonHast rpymma coOBITHIA.
27. Yacrora nosiBneHust coopiTusi. Kimaccuueckoe ornpenesneHne BEpOsITHOCTH.

28. CymMa, Mpou3BeICHUE, PA3HOCTh COOBITHIA.

29. YcnoBHas BEPOSITHOCTb.

30. TeopeMsI CIIOXKEHHS BEPOATHOCTEH U CIEACTBUS U3 HUX.

31. Teopema yMHOXEHHS BEPOSATHOCTEH U €€ CIeACTBHS.

32. Teopema 0 BEpOSITHOCTH MOSIBIICHHSI XOTS ObI OJTHOTO COOBITHSI.

33. Teopema 0 MOJTHOI BEPOSATHOCTH COOBITHS.

34. BepostHocTh runotes. @opmyssl baiieca.




35. IoBTopenue ucnbrranuit. @opmyna bepaynnn. HauBeposTHeifee uicio HaCTyIUICHUI COOBITHS.

36. Acumnrorudeckue Gpopmyisl. Dopmyna ITyaccona.
37. JlokanbpHas Teopema MyaBpa — Jlamaca.
38. HUuTerpansHas Teopema Jlannaca.

Paznen 10. DnemenTsl Teopuu BeposiTHOCTEH. CirydaiiHble BEJIMYUHBI.
39. Ciy4alinble BEIMUUHBI, UX BUABL. 3aKOH paclpe/ieeHus ciaydaiiHol BeIuuuHbl. Pan pacnpeneneHus. MHOroyroiabHUK
pacrpeneneHus.
40. OyHKIUS pacpeneieHus] BEpOATHOCTEH CIIyqaiiHON BETUYHHBI, €€ CBOHCTBA U rpaduK.
41. BeposiTHOCTb NONalaHKs CIIy4ailiHOM BEIMYMHBI Ha 3aJJaHHBIN ydacTok. TeopeMa 0 BEpOATHOCTH OTIENIBHO B3ATOIO 3HAUEHUS
HEIPEpBIBHOM CITydailHON BEJIMYUHBI.

42. IInoTHOCTH pacnpeneneHus BepostHocTell. CBONCTBA MIOTHOCTH, UX FeOMETpHUECKas HHTePIpeTalus.

43. MaTtemMaTH4ecKoe 0XKHUJaHUE TMCKPETHON M HETIPEPBIBHOW CitydaliHOW BenrunH. CBOMCTBa MATEMATHYECKOTO OXKHIaHUSI.
44. Mopa 1 MeiMaHa C1y4ailiHOM BEIUYMHBL.
45. lucnepcus U cpeHee KBapaTHIecKoe OTKIIOHCHNE JUCKPETHOH U HeIpephIBHOM cilydaitHoi BenmunH. CBOMCTBA AUCTIEPCUHL.

ITpumepHBIe 3amaHns IS IPOBEICHNS TEKYIIETO0 KOHTPOIS U TPOMEKYTOYHON aTTECTAllN HAXOAATCS Ha y9eOHOM ITopTaje
CI'YBT B xypce MATEMATHKA.

6.4. Mertoauueckue MaTepuaJibl, onpeaeadaonue npoueaypbl OHeHUBaHUS

DOK3aMeH 10 JUCIUILIHHE Ha | Kypce COIep KUT TEOPETUIECKYIO YacTh, HAIPABICHHYIO HA OIICHKY 3HAHHH M MPAaKTHIECKYIO JacTh,
HAIpaBJIEHHYIO Ha OL[EHKY YMEHHI 1 HaBBIKOB, XapaKTEPH3YIOLUIUX (OPMUPOBAHUE YKa3aHHBIX KOMIETEHIIUI.

Teoperndeckast yacTh 3K3aMeHa 0 JUCIUILIMHE TPEICTABIAET cO00I KOMIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepHala —
MOHSATHSL, ONIPENIEIICHUS, CBOUCTBA, TEOPEMBL.
B pamkax TeopeTHueckoil 9acTu 00ydaromuiics A KaXKJ0ro BOpoca GopMyIUpyeT IPaBUIbHBIC, C €70 TOUKH 3PEHUS], OTBETHI.
3a7aHie CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUYHUTAETCS HE BBIOJIHEHHBIM.
IIpakTHyeckas 4acTh 3K3aMEHa [10 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIPABJICHHbIE HA BBIABICHHE BO3MOXXHOCTY IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTO paszena.
OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
MPUBECHHBIMH HIDKE TPEOOBaHUSIMH.
HTorosas orieHKa «OTJIMYHO» CTaBUTCS, €CIIH CTYJCHT PACKPBLI COJIepKaHUe TEOPETHUECKOH U MPaKTHUEeCKOH yacTeil Ouiera Ha
85%-100%;
HToroas omeHKa «XOpOIIO» CTABUTCS, €CITH CTYACHT PacKpBUI ColepKaHUe TEOPETHUESCKOM 1 MPaKTHYECKOH JacTeil Omiera Ha
70%-84%;
HTorosas orieHKa «yI0BIETBOPUTEIBHO» CTABUTCS, €CIIU CTYIEHT PACKPBLI COAEPAKAHIE TEOPETUUECKOIl U MpaKTHUECcKOoil qacTelt
ounera Ha 50%-69%;
Hroropas oneHKa «HEyJOBIETBOPUTEIBHO» CTABUTCS, ECIIU CTYAECHT PACKPBLI COAEPKaHUE TEOPETUUECKON U IPAKTUYECKOH yacTei
owiiera MeHee, yeM Ha 49%.

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

7.1 PexomeHnayemas JJUTEpaTypa

7.1.1. OcHoBHas JIMTEpaTYpa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

JI1.1 |Haraucon U. I1. Kpatkuii kypc BbICIIEH MaTeMaTUKU Mocksa: Jlans, 2009
JI1.2 | TyranbaeB A. A., Teopus BepossTHOCTEH 1 MaTeMaTHYeCKas CTaTUCTUKA Mockaa: Jlans, 2011
Kpynun B. T
JI1.3 | IIuckynoB Hukomnait JuddeperunanbHoe ¥ UHTETpajIbHOE UCUUCIECHUS: yuel. mocodue Mocksa: UnTerpai-
CemMeHOBUY JUISL CTYJICHTOB BY30B IIpecc, 2001
7.1.2. lonoJIHUTEIbHASA JINTEPATYpa
ABTOpBI, COCTaBUTENIU 3aryiaBue WznarenscTBO, rox
JI2.1 | I'mypman Brnagumup PykoBozcTBO K perieHuIo 3a1a4 1o TEOPUH BEPOATHOCTEN U Mockga: Beicmi.
EdumoBny MaTeMaTHYeCKOI CTaTHCTHKE: yaed. mocobue obpa3zosanue, 2008
JI2.2 [ Munopcknit Bacummit | CO0pHUK 3a7ad 1o BBICIIIEH MaTeMaTHKe: yde0. mocodue Mocksa: U31-Bo ®us.-
IlaBnoBuY Mmar. aut., 2006
JI2.3 | JIuneBuu Onbra MatemaTuka: yueOHOE TocoOue HoBocubupck: CI'YBT,
HropesHa, lllepbakosa 2017
lanuna
BnagumupoBHa
7.1.3. MeTtoanyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI3.1 [ Hroxosa C. 1., Metoauueckue yka3aHus U 33[aHUs 110 BBICIICH MaTeMaTUKE K Hosocubupck: HI'ABT,
EnunoBa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKIUU MHOTUX EepPEMEHHBIX " 1997

IllaGanuua B. U.




ABTOpBI, COCTABUTEIH

3arnaBue

W3znarenscTBO, TOI

JI3.2 |EnmunoBa E. C., Metoauueckue yka3aHus U 33[aHUS 110 BBICIIEH MaTeMaTUKE K Hosocubupck: HI'ABT,
[[Ia6anuna B. . tunoBomy pacuéry "duddepeHnuaipHoe ucunucieHne GpyHKmmn 1997
OJ/IHOM mepeMeHHON"
JI3.3 |TI'aBpuioBa AneBTuHa |AHanuTHYECKas FEOMETPUS: METOA. YKa3. M 3aJjaHus 110 BbICILIEH Hosocubupck: HI'ABT,
MuxaiinoBHa, MaTeMaTHKe [JUId CTygeHToB | kypca od. popmbl 00ydeHHs Bcex 2009
IepOakosa ["anuna crert. |
BnagumuposHa

Oneparnuonnas cucrema Windows

7.3 IlepeyeHb MPOrpaMMHOIO odecnedeHust

TTakeT mpHKIaIHOTO MporpaMMHOTo obecrneuenus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JISA)

Hasmagenue ObopynoBaune
YuebHas ayJAUTOpHS Juis | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn
MIPOBEACHUS 3aHATUN
JIEKLIMOHHOT'O THIIA
YuebHas ayAUTOPUS 1t | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn
MPOBEACHUS MPaKTHIECKUX
3aHATUN
YuebHas ayIUTOPHS Ui | AyauropHast nocka; Kommiekt yueOHoi Medenu
MPOBEICHUS TPYNIIOBEIX |

WHIMBHUYaJbHBIX KOHCYJIbTAIUHN

YuebHas ayJUTOpHs JUTS
HPOBEJCHUS TEKYIIETO KOHTPOJIS
Y TIPOMEKYTOYHON aTTEeCTAIINH

AynutopHas nocka; Kommnexr yueOHo# Mebenu

TTomemmenue JUIS
CaMOCTOSATENIbHOI paboTsl
oOyuarouxcs

Kommnekr y4yeOHOW Mebenu;
obecreynBalOIUX  JOCTyn B
YHuBepcurera

IIK - 2 mr.,
3JIEKTPOHHYIO

NOJKIIOUEHHBIX K cetd "HHrepHer" u
UH()OPMALIMOHHO-00Pa30BaTEIBHYI0  CPEIy




