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Kamudukarus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 11 3ET

Yacos 1o yueGHOMY IJIaHy 396 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCJIE: JK3aMeHsHI 1, 2
ayAUTOPHbIE 3aHATH 128
caMocCTosTeIbHas paboTa 184
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 28 |28 |36 (36 |64 |64
IMpakTuyeckne 28 28 |36 (36 |64 |64
Wnas KoHTaKTHas 6 6 6 6 12 |12
pabota
Uroro ayn. 56 [56 |72 |72 |128 (128
KonrakrtHast pabora |62 |62 (78 |78 |140 | 140
Cam. pabota 82 |82 102|102 |184 (184
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 180 [ 180 | 216 [ 216 | 396 | 396




Paboyast mporpamMma qUCIHHUILTAHBI

MaremaTuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DepepanbHbIN rOCYIAPCTBEHHBIM 00pa30BaTENIbHBINA CTAHIAPT BBICIIET0 00pa30BaHus - GakalaBpuar 1o HampaBICHHUIO MOATOTOBKA
23.03.01 TexHoMOTHS TPAHCIIOPTHBIX TporieccoB (mpuka3 MunoopHayku Poccun ot 07.08.2020 . Ne 911)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmmsol:

23.03.01 Hanpasnenue noarotoBku "TexHOIOrUsl TPAaHCIOPTHBIX MPOLECCOB"
IIpodmis "TpaHCHOPTHO-3KCIEUIINOHHAS e TEIFHOCTD"
rojJ Havaja noAarotosku 2024

PaGouyro nporpamMmmy cocTaBuii(u):
x.m.H., Joyenm, Jluneeuy Onvea Heopesna
Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuii kagenpoit Bukynos CtanuciaB BukropoBud



1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Obecrieuenne 6a30BOr0 YPOBHS 3HAHWH M YMEHHH pEIICHUS MaTEMAaTHYECKUX 3a7a4 U IPUMCHEHHS UX B
MEXIUCLMIUTHHAPHOM KOHTEKCTE, a Takke (POPMHUPOBAHHUE HABBIKOB HCIIOJIL30BAHHS MaTEMAaTHYECKHX METOIOB B
MPaKTHYECKON JEATEIbHOCTH.

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
npeamecTByomiee:

3. KOMIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJIY.JIST)

YK-1: CnocofeH ocymecTB/ISTH NOMCK, KPUTHYECKU aHAJIM3 M CHHTE3 MH(POPMALUM, IPUMEHATH CHCTEMHBIN MOAXO0/ 1JIs1
peneHusi MoCTaBJEHHBIX 32124

VYK-1.1: OcymniecTBiseT MOKCK U CHHTE3 TOTYYCHHOW HHPOPMAITUH [T PENICHUS MTOCTABICHHBIX 3a]1a4

YK-1.2: IIpoBoaut KpuTHUIECKUiT aHATH3 HH()OPMALIUY IIPU PELICHIH ITOCTABICHHBIX 3312

OIIK-1: Cnoco6en npuMeHSITh eCTeCTBEHHOHAYYHBIE U 001eHHKEHEPHbIE 3HAHUS, METObl MATEMATHYECKOI0 AHAJIN3a U
MO/1eJIUPOBAaHUS B PO(eccCHOHATBHOM /1esiTeIbHOCTH;

OIIK-1.1: icnonb3yeT NpHHIUILI €CTECTBEHHOHAYYHBIX U OOIEHH)KEHEPHBIX 3HAHUI B IPO(ECCHOHATBHON AeATEIbHOCT

OIIK-1.2: Bnageer MeToiaMi MaTEeMaTHUECKOTO aHaIK3a B POPECCHOHANTBHOM JAeITEIbHOCTH

OIIK-1.3: Brageet MeTogaMu MaTeMaTHIECKOTO MOJICTTMPOBAHUS B IPO(ECCHO-HANBHOH NeITeIHOCTH

B pe3yabTaTe ocBOeHHS THCHUTIINHBI 00yJAIOIHIICS TOJIKEH

3.1 (3HaTh:

3.1.1 | ucrounuku uHpOpMaLKHU, HEOOXOAUMBIE ISl PELLICHNS] MATEMaTHYECKHX 3a/1a4;

3.1.2 | ocHOBHI (hyHAaMEHTAJIBHBIX MATEMAaTHYECKUX 3HAHUH, HEOOXOIUMBIX IJIsl pEIICHUs CTAaHIAPTHBIX 3a1a4
poheCCHOHATBHOM eI TETBHOCTH.

3.2 | YMeTh:

3.2.1 | ocymecTBIATh MOUCK U aHATM3UPOBATh HH(POPMALIKIO, HEOOXOAUMYIO AJIS peIIeHHsI MAaTeMaTHUECKUX 3a/1a4;

3.2.2 | mpUMEHSATH METO/IBI MATEMATUYECKOT0 aHAJII3a AT PELICHHs CTaHAaPTHBIX 3a4a4 MPO(ECCHOHANBHOMN IeSITeIbHOCTH.

3.3 | Bnagersn:

3.3.1 | HaBBIKaMU CHUHTC3UPOBAHUA I/IH(I)OpMaL[PII/I, HpPIMGHHeMOi/II IJI pCHICHUA MaTCMAaTUYCCKUX 3a/1a4;

332 METOAaMH MaTEMaTUYCCKOT0 aHaJIn3a U MOJACIIMPOBaHUs ITPU PEIICHUN HpO(I)eCCI/IOHaJ'ILHBIX 3a1a4.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | JIutepatypa | IIpIlo
3aHATHS / Kype AToT
Paznen | Pa3pen 1. JIuneiinas anredpa
Jlex Jluneiinas anreopa /JIex/ 1 6 JI1.1 J11.3 0
Ip Jluneiinas anreopa /TIp/ 1 6 J12.3 0
Cp Jluneiinas anreopa /Cp/ 1 8 J12.3 0
HKP Jluneiinas anreopa /MKP/ 1 2 0

Paznen | Pa3men 2. BekTopHas ajredopa




Jlex Bekropnas anre6pa /Jlex/ 1 12 JI1.1J11.3 0
IIp BekropHas anre6pa /IIp/ 1 12 J12.3 0
Cp Bekropnas anre6pa /Cp/ 1 12 J12.3 0
HKP Bekropnas anre6pa /MKP/ 1 2 0
Pazgen | Paspen 3. AHasMTHYeCKasi FeOMeTPUsI
Jlex Amnanutideckas reomerpus /Jlex/ 1 0 JI1.1J11.3 0
Ip Amnanmutideckas reomerpus /IIp/ 1 0 J12.3 0
Cp Amnanmutideckas reomerpus /Cp/ 1 46 J12.3J13.3 0
Paznen | Pa3pen 4. Ilepemennasn. [Ipenesa. ®ynkuus
Jlex ITepemennas. [Ipenen. ®ynknus /Jlex/ 1 6 JI1.1 J11.3 0
Ip Ilepemennas. [penen. ®yukuus /Tp/ 1 6 J12.3 0
Cp Ilepemennas. [Ipenen. ®ynkuus /Cp/ 1 10 J12.3 0
HKP Ilepemennas. [penen. ®yukuuns /MKP/ 1 1 0
Paznen | Pasgen S. Inddepennnanbaoe ucuncienue GyHKIuA 0XHOI
nepeMeHHOM’
Jlex JuddepernnansHoe ncancieHne GyHKIIH OTHON epeMenHoi /JIex/ 1 4 JI1.1 JI1.3 0
Ip Juddepernuansroe ncancienne GpyHKIui ogHol mepemenHoi /I1p/ 1 4 J12.3 0
Cp JuddepennunansHoe ucuucieHne GyHKIuA oqHon nepementon /Cp/ 1 6 J12.3713.2 0
HKP Juddepennnansaoe ucuucieHre GyHKIui oqHon nepemennoi /MKP/ 1 1 0
Jlex JuddepenunanbpHoe ucuucaeHre GYHKIMA 0HON mepeMeHHo /JIek/ 2 4 JI1.1 J11.3 0
IIp JuddepennnanpHoe ucuucaeHne GyHKIMA oqHON mepeMenHoi /TIp/ 2 4 JI2.3 0
Cp JudbdepenuuanbHoe HcUUCIeHHE QYHKIMA 0qHOM iepeMenHo /Cp/ 2 8 JI2.3J13.2 0
UKP Juddepenunansnoe ucuucnenue GyHkuin onHon nepemennoi /MKP/ 2 1 0
Pazgen Pa3nen 6. HeonpenesieHHbIi 1 onpeie/ieHHbI HHTErpaJ
Jlex HeonpenenenHslit 1 onpeneneHHsli naTerpan /Jlex/ 2 14 JI1.1J11.3 0
IIp HeonpenenenHslit u onpeaeneHHsli naTerpan /IIp/ 2 14 2.2 0
Cp Heomnpenenennstii u onpeneneHnslii naterpan /Cp/ 2 28 J12.2 0
HKP Heonpenenennslit u onpeaeneHssid naTerpan /MKP/ 2 1 0
Paznen | Paszpes 7. ®yHKIMU HECKOJIbKHX IIePeMEHHBIX
Jlex OyHKINH HECKOIBKHUX epeMeHHBIX /JIex/ 2 4 JI1.1 J11.3 0
Ip OyHKITNH HECKOIBKUX MepeMeHHbIX /[1p/ 2 4 J12.2 0
Cp OyHKITNH HECKOIBKHUX NepeMeHHBIX /Cp/ 2 10 JI3.1 0
HKP OyHKINH HECKOIBKHX MepeMeHHbIX /MKP/ 2 2 0
Pazgen | Pa3pen 8. Inddepennnanbubie ypaBHeHHs
Jlex Juddepennunansusie ypasHenus /Jlex/ 2 14 JI1.1J11.3 0
Ip Juddepennunansusie ypasHenus /T1p/ 2 14 J2.2 0
Cp Huddepennnansusie ypasaenus /Cp/ 2 26 2.2 0
HKP Hudbdepenuuansueie ypapuenus /MKP/ 2 2 0
Paznen | Pa3spen 9. Teopusi BeposiTHOCTeii. BepositHocTH cOOBITHIA.
Jlex Teopus BeposTHOCTEH. BepositTHocTr coObITHH. /JIek/ 2 0 J1.2 0
IIp Teopus BeposTHOCTEH. BepostHOCcTH coObITHIL. /TIp/ 2 0 J12.1 0
Cp Teopus BepositHocTeil. BepositHocTr coObITHid. /Cp/ 2 30 J12.1 0
HKP Teopus BeposTHOCTeH. BepostHocTH cobbrtuii. /MKP/ 2 0 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

ConeprkaHue JIEKIIMOHHOTO Kypca
1 cemectp

Paznen 1. Jluneiinas anredpa.

Martpurisl. [elicTBust Hag MaTpULlaMu (CI0KEHUE, BRIYUTaHUE, YMHOKEHUE MaTPUIIBl Ha YHMCII0, IPOU3BEACHUE MaTpull). MUHOP U
anreOpandeckoe OMoJHeHHE deMenTa. OnpeaenauTeb n-ro nopsaka. CBoicTBa onpenenuTeneit. OOIye CBeIeHHUs O CUCTEMaX
JUHEHHBIX anreOpandeckux ypaBHeHUi. CHCTEMBI N YpaBHEHUI ¢ n Hen3BeCTHBIMU. Pemmenne cuctempl. CHCTEMBI COBMECTHBIE H
HECOBMECTHBIE, COBMECTHBIE ONPEICTICHHBIC M HEOlpeAeNieHHbIe. Pelienne cucteM JTHHEHHBIX areOpandeckux ypaBHEHUH
MetonioM Kpamepa. Teopema Kpamepa. CuctemMbl m ypaBHEHHI ¢ N HEU3BECTHBIMU. PABHOCHIIbHBIE CUCTEMBI. DJIEMEHTApHBIC
npeoOpa3oBaHus CUCTEM JIMHEWHBIX ajreOpandeckux ypaBHeHUH. TeopeMa o mepeBojie CHCTEMBbI B PABHOCHIBHYIO €l CHCTEMY.




Pemenne cucreM MMHEHHBIX anredpandecKux ypaBHeHUil metogoM ["aycca.

Pa3nen 2. BekropHast anredpa.

OCHOBHBIC TTOHATHSA U ONIPEAEICHIUs BEKTOPHOH anreOps! (BEKTOP, KOIIMHEAPHbIE, KOMITIAHAPHBIE BEKTOPBI, MOLYIIb BEKTOPA,
paBHbIE BEKTOPHI, €IUHUYHBII, HYJIEBOW BEKTOPHI). bazuc Ha MI0CKOCTH U B IPOCTPAHCTBE. TeopeMbl 0 pa3oKEHUH BEKTOPa MO
6azucy. KoopauHats! BekTopa B JaHHOM Oasuce (onpexnenenue). OpToHOpMHUpOBaHHBIH 6azuc. HaxoxneHne KoopanHAT BEKTOpPA 110
U3BECTHBIM KOOpAMHATaM €ro Hayaua U KoHIa. JInHelHble onepaluy HaJ BEKTOpaMHU: CJI0KEHHE, BBIYUTaHUE BEKTOPOB, YMHOKECHUE
BEKTOpa Ha umcio. CkanspHOe MPOU3BeICHNUE BEKTOPOB, CBOMCTBA CKATISIPHOro Ipou3BeneHus. CKaIIpHOe TPOU3BEICHNE
BEKTOPOB, 3aJJaHHBIX KOOPJIMHATaMU B OPTOHOPMUPOBaHHOM 0azuce. [IpuMeHeHNe CKAIIPHOTrO IPOU3BEACHHUS K PEILICHHIO 3a1a4
(Momymb BeKTOpa, JUTHHA OTPEe3Ka, YroJl MeXIy BEKTOPaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, TPOCKIINS BEKTOPA Ha BEKTOP).
Hanpasnsrouue KocuHychl BEKTOpa. BekTopHOE pou3BeieHUE IBYyX BEKTOPOB, CBOMCTBA BEKTOPHOIO IIPOU3BEAcHUA. BekTopHOE
IpOU3BeIeHHE BEKTOPOB, 33laHHBIX KOOPJMHATAMHU B OPTOHOPMUPOBAHHOM 6a3uce. IIprMeHeHe BEKTOPHOTO MPOU3BEIeHHS K
pelIeHuIo 3aaad (MI0I1aAb NapanaeaorpaMma, IIoIaab TPEyrobHUKA, Yroll MeX Ty BekTopamu). CMeIlaHHOE MPOU3BEJEHUE TPEX
BEKTOPOB — ompeseneHre. CMemanHoe IPOM3BECHHE BEKTOPOB, 3aJaHHBIX KOOPANHATAMA B OPTOHOPMHUPOBAHHOM Oasrce.
CBoliCTBa CMEIIaHHOTO Npou3BeeHUs. KOMIUIeKCHBIE Yuca U JeUcTBUS Haa HUMH. M300paskeHne KOMIIIEKCHBIX YHCeN Ha
IUIOCKOCTH. MOZyib ¥ apryMeHT KOMIUICKCHOT'O 4ucia. Ayredpandeckasi 1 TPUTOHOMETpHUYecKasi (POPMbI KOMIUICKCHOTO YHCIA.
Dopmyna Ditnepa. [TokazaTensHas hopma KOMIUIEKCHOTO Yicia. KopeHb U3 KOMITIEKCHBIX YHCeT.

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

[NonsTre QyHKIMH. 3aBHCHMBIC U HE3aBUCHUMBIE IEPEMEHHbIE, 00IACTh ONPEIENICHUs 1 MHOXECTBO 3Ha4eHUH (yHKIMH. CriocoOb
3anmanus ¢pyakiun. 'paduk Gyakiun. OCHOBHBIE CBOMCTBA (PYHKIIMH: MOHOTOHHOCTh, Y€THOCTh, IEPHUOTUIHOCTD,
orpanndeHHOCTh. CnoxHast ¢pyHknus. [Torstue okpectHocTr Touku. Ilpenen dynkuun B Touke. [Ipenen GpyHkImm Ha
OeckoHeuyHOCTH. beckoHeuHo mMainble u GeckoHeyHO Oonbine pyHKIMU. Teopema o cBs3u OECKOHEUHO MaJIbIX U OECKOHEYHO
Oopmmx BemauH. [1epBEIil 1 BTOpOit 3aMedarensHble peensl. CpaBHeHHE OSCKOHEYHO MaJTBIX, SKBUBAJICHTHBIE OECKOHEYHO
Maisie. OCHOBHBIC S9KBHBAIEHTHOCTH. HenpeprIBHOCTE (YHKINH B TOUKE U HA OTPE3Ke, CBOMCTBA HEIIPEPHIBHBIX (DYHKIIUH.
Knaccugukanus Touek pazpbiBa QpyHKINH.

Paznen 5. luddepennnansaoe ucuucienne QyHKINA 0THON TTepeMEHHOM.

[NonsTre npou3BoAHON GyHKIMK B TOUKe. [ eoMeTpHuuecKuit CMBICI IPOU3BOAHON. Y paBHEHHS KacaTeIbHOM U HOPMaHU K rpaduKy
¢yskiun. [paBuna HaxosxaeHus nponsBogHoi. [Tonsrue nuddepennnana dpynkmu. [IponsBoaHas cnoxHoi

¢yaxnmu. [Ipon3BotHBIE BEICIINX ITOPSIKOB.

2 cemecTp

Paznen 5. luddepennnansaoe ucuucienrne GyHKINA 0THON TTepeMEHHOM.

Teopemsr Poms, Jlarpamka, Komu. Oxctpemyms! pyHKIMu, Heobxoaumoe ycnosue. [Ipu3Haku MOCTOSHCTBA, BO3PACTAHUS U
yObIBaHuUs (QyHKIMHK. JlOCTaTOUHbBIE IPU3HAKY CYILIECTBOBAHUS SKCTpeMyMa (DyHKIMH. BbImykiiocTs, BOrHyTOCTh Tpaduka
¢ynxnnu. Toukn mepern6a. JlocTaTodHbIe MPU3HAKY BRITYKJIOCTH, BOTHYTOCTH Tpaduka GpyHKIMK U TOUKH 1epernoda. [Ipasumo
Jlonmrans. Acumnrots! rpaduka ¢pyHKnuu. Buasr acummror. O0muii mnaH ncciaeqoBadus GpyHKIMK U TOCTpoeHNUs e€ rpaduka

Paznen 6. HeonpeneneHnHslid 1 ornpeieJIeHHbIN HHTErpall.

IlepBooOpa3Has (yHKIMSA W HEONIPpEAEIeHHbBIH HHTeTpall. TeopeMa CymecTBOBaHMS MepBooOpa3Hoii. CBOHCTBA HEONPEIEIEHHOTO
uHTerpana. Tabnuiia OCHOBHBIX MHTErpaoB. MeTo/ 3aMeHbI IEpEeMEHHON B HEOIPEeIeIEHHOM HHTerpane. MeToJ] HHTerpUPOBaHUS
TI0 YacTsSM B HEONpeeIeHHOM HHTerpaiie. PannoHansHble 1pobdu. MHTerpupoBanye NpocTeHIINX paluoHaIbHbIX IPOOeH.
PaznoxeHne paroHANBHOM qpoOH Ha MpOCTEeHIINe.

3amada o BRIYMCICHNH IUIONIAIN KPUBOIHHEHHON Gurypsl. OnpeneneHHbIil naTerpai. Teopema cymecTBoBaHusa. OCHOBHEIE
CBOMCTBa onpeneneHHoro uurerpaina. ®opmyna Hetotona — Jleiibnuia. 3ameHa nepeMeHHO B ONpeAeIeHHOM HHTErpae.
HHTerpupoBaHue o YacTsM B onpeeaeHHoM uHTerpane. HecoOcTBenHble nuTerpansl 1 u 2 poxa. Ilnomans miockoi Gurypsl B
IPSMOYTOJIbHOH IEKapTOBOM cCUCTEME KOOPAUHAT.

Paznen 7. @yHKIMU HECKOJIBKUX MTEPEMEHHBIX.

[Monsatne GyHKIMN IBYX epeMeHHBIX. CrTocoOs! 3a1anuns pyHKIMA IBYX IIEPEMEHHBIX, 001acTh ee onpeaeneHus. OKpecTHOCTh
pamuyca r Touku. IIpenen GpyHKINM ABYX IepeMeHHBIX. YacTHBIE M ONHOE NPUPAIIeHHs (YHKINH IBYX EepeMEHHbIX. YacTHEIE
MIPOU3BOJHBIE (PYHKLIMHU IBYX EPEMEHHBIX, UX T€OMETpHUECKH cMbICi. HYacTHble nuddepeHmanbl, MoaHbIH TuddepeHnman
(yHKIMM OBYX IepeMEHHBIX. UacTHbIE IIPOM3BO/IHBIC BBICIIMX IOPSIKOB. TeopemMa 0 He3aBUCUMOCTH OT MOCIIEJ0BATEIbHOCTH
muddeperHnmpoBanus. DKCTpeMyM (YHKIUH ABYX NepeMeHHBIX. HeoOXoMmuMble i JOCTaTOUHBIC YCIOBUS CYIIECTBOBAHUS
JKCTpEMyMa.

Paznen 8. uddepennumansupie ypaBHEHUS.

[Nonstre muddepernnansHoro ypaBHeHus. [lopsanok, pemenne nuddepeHnnanIsHOro ypaBHeHUs. IHTerpansHble KPUBBIE.
Juddepenunanbueie ypaBHeHus 1-ro nopsaka: ooumii Bua, 3agavya Koy, ob1iee 1 yacTHOE pelieHust, O0IUi 1 YacTHBII
unTerpaisl. JJuddepeHnnansable ypaBHEHUS C Pa3AeNeHHBIMU U pa3/IeISIIOIIUMUCS TIepeMEHHBIMH. JInHeltHbIe
nmuddepennnansabie ypaBHeHHS 1-ro nopsaka. JuddepeHnnansapie ypaBHEHHUS BBICIIIX MTOPSIKOB, TOMYCKAOIINE TOHIKCHNE
nopsaaxka (3 suma). O0mmue MOHATHS O TNHEHHBIX OMHOPOAHBIX AU(GEPEHIINANTBHBIX YPaBHEHHUAX BBICIIUX IIOPSAKOB: ONpeIeIeHNe,
HOHATHE O JIMHEHHO He3aBUCHMBIX (PyHKIMSX, (yHAAMEHTaIbHAs CUCTEMa penieHui. Teopema o CTpyKType 00ILIero pereHus
JIMHEHHOTO OHOPOAHOTO TU(depeHIHAIFHOTO ypaBHEHHU. BrIBo (hopMyst 11t 00IIero penieHus JIHHSHHOTO 0THOPOTHOTO
nuddepeHnnanbHOro ypaBHEHHS 2-T0 nopsaaka. JInaeitHbIe HeoHOpOoIHBIe TH(depeHITNaTbHbEIC YpaBHEHNA. Teopema 0 CTpyKType
o011ero pemeHus IMHEHHOro HEOAHOPOIHOTO Au(depeHIINaIbHOTO ypaBHeHus. JInHeitHble HeoqHOpoAHbIe AU depeHnanbHbIe




YpaBHEHUA C HpaBOﬁ YacThIO CIICHUAJIBbHOI'O BHUIA.

IIpakTHueckue 3aHATU

1 cemectp
INpaxtiueckoe 3anstie 1. OnpenenuTens U €ro CBOKCTBA. BoIuncinenne onpenenuTens Mo CTPOKe, CTONIOLY
[IpakTiuaeckoe 3ausTHe 2. Pemmenne cucteM TMHEHHBIX ypaBHeHHH (MeTon Kpamepa, meton "aycca amst KBaApaTHBIX CHCTEM)
IIpaktiueckoe 3ansTHe 3. Pemenne cucteM TMHEHHBIX ypaBHEHHH (MeTo ["aycca st MPOU3BOIBHBIX CHCTEM)
IMpakTudeckoe 3ansatue 4. Bekropsl. JIuHeliHbIe onepaliiu Hajl BEKTOPaMHU.
ITpaktuueckoe 3ansatue 5. JleHCTBUA C BEKTOpaMHU, 33JaHHBIMU KOOPJAMHATAMU
IIpaktiuaeckoe 3ausTHe 6. CKanspHOE IPOM3BEICHHE BEKTOPOB
IIpaktuyeckoe 3anarue 7. BekTopHOe M cMelIaHHOE IPOU3BECHHS BEKTOPOB
I[Tpaxtiueckoe 3austie 8. KonrponbHas paboTa
IIpakTuyeckoe 3anarue 9. KoMmiiekcHble yucia
Ipaktiueckoe 3anstue 10. yHKIHK: 00IaCTh ONpEeIeHNUs, 00IacTh 3HAaUeHHH, CBOHCTBA, TpaduKy TMHEHHON (QYHKINH,
KBaJIpaTUYHOH, 00paTHOM PONOPIIMOHATIBHOCTH.
[Mpaktnaeckoe 3anstue 11.I1peaens QyHKIMNA: OCHOBHBIC HeompeaeneHHoCTH. b.0. 1 6.M. QyHKIHH
IIpakTuueckoe 3anatue 12. 3ameuaTenbHbIE IPEAEIIB
IIpaktuyeckoe 3anarue 13. IIpousBoanas u quddepenuunan
I[Tpaxtiueckoe 3ausitie 14. [IpousBogHas cinoxHol QyHKIUK U IPOM3BOJHBIC BBICIIUX ITOPSIIKOB

2 cemectp
[Ipaktiueckoe 3anstue 1. [Ipasuno Jlonutans. MccnenoBanue GyHKIUH HA MOHOTOHHOCTB U 3KCTPEMYMBI C TOMOIIBIO IEPBOH
MPOU3BOAHOM.
[MpakTHdeckoe 3aHATHE 2. ACUMITOTH rpadurka GpyHKIwH. [lonHOE HccnenoBanue GYHKINI ¥ TOCTPOSHHE rpaduKa.
IIpakriueckoe 3ausTue 3. [leppooOpasHbIe U HEONPEAETICHHBIN HHTETPAI: HEIOCPEICTBEHHOE HHTETPHPOBAHHUE.
IIpaktiueckoe 3ansTHe 4. IHTerpupoBaHue nojseeHUeM oA 3HaK quddepeHnnana, 3aMeHa NepeMEeHHOM.
I[Tpaxtiueckoe 3austie 5. @opMyna HHTETPUPOBAHUS 110 YACTAM. MIHTErpupOBaHUe palliOHAIBHBIX APOOCH.
IIpakTrueckoe 3anstue 6. OnpeneneHHbIH HHTErpat U ero Beraucienue (hopmyna Herorona—JleliOHuIa)
IIpaktiueckoe 3ansTue 7. HecobcTBeHHBIH HHTErpan | u 2 posaa: BEIUHCICHHE.
ITpaxtuueckoe 3austie 8. [IpuioskeHus onpeneIeHHOro HHTerpaa (BEMUCICHHE IUIomanei Guryp n o0beMoB Tel BpaleHHs)
IMpakTrdeckoe 3ausaTHe 9. DYHKINT HECKOJIBKUX ITEPEMEHHBIX: YaCTHBIE TPOU3BOIHEIE U M depeHnnat.
IIpakTtiueckoe 3austie 10 YacTHBIC MPOU3BOAHBIC BTOPOTO MOPSAAKA U IKCTPEMYM (DYHKIIUH JBYX NTEPEMEHHBIX.
IIpaktuyeckoe 3ansrue 11. KontponsHas pabora
[Mpaxtiueckoe 3austie 12. Inddepennuansupie ypaBHeHHS 1-ro HOPsIKa ¢ pa3aeiSIOIMUCS IePEeMEHHBIMU.
IIpakriuaeckoe 3anstue 13. JInHeltnsle mu pepeHnnanbHbIe ypaBHEHHS 1-T0 mopsaaka
Ipaktiueckoe 3ansatue 14. JuddepeHuansable ypaBHEHUS N-T0 MOPSIKa, JOIIyCKAIONIe TOHWKEHHE TOPAAKa.
ITpaxtiueckoe 3austie 15-16. Jluneiinsie oqHopoauble nuddepeHnnanbHbe ypaBHEHUS N-TO TOPsIIKa.
[Ipaktrnaeckoe 3anstue 17-18. JInneitHbie HeoaHOpOMHBIE AU HEpEHIATBHBIC YPAaBHEHHUS N-T'0 TIOPSIIKA.

6. POHJ OIIEHOYHBIX CPE/ICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPeICTB

- 3aaHus U1 IIPOBEACHUS KOHTPOJIBHBIX pa60T;
- OK3aMCHAITUOHHBIC BOIPOCHI.

6.2. Tembl NMCLMEHHBIX PadoT

KonTponsHBEIE pabOTHI IO TeMaM:

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

2. KoMIuiekcHbIe yncia (JIOMaIIHss KOHTPOJIbHAsA padboTa)

3. Brrancnenne npenenoB OyHKINH (IOMaNIHAS KOHTPOIbHA paboTa)
4. UccnenoBanue ¢hyHKUuUil (IOMaIIHIL KOHTPOIbHAS paboTa)

5. OnpenenéHHbIN U HeonpeAenEHHBIH UHTErpal (2 cemecTp).

6. TnddepeHnmansaple ypaBHEHIS(IOMAIIHSS KOHTPOJIbHAS paboTa).
3. TuddepennnansHeie ypaBHEHUS (2 ceMecTp).

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

BOIIPOCBI K DK3AMEHY B 1 cemectpe

Pasnen 1. Jluneiinas anreopa.

1. Matpunsl. JleicTBHS HAJX MaTpUIIAMH (CIIOXKEHHE, BEIYUTAHUE, YMHOKCHHE MaTPHIIBI Ha YHCIIO, TPOM3BEACHIE MATPHII).

2. MuHOp 1 anrebpandeckoe IOMOTHEHHe d1eMenTa. OnpeaenuTens n-ro Topsaxa.

3. CgolicTBa oIpeneauTenceii.

4. O0mue cBeeHNs 0 CUCTEMaX JTHHEHHBIX alreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH C N HEM3BECTHRIMU. PerieHne
cucreMbl. CHCTEMBI COBMECTHBIE I HECOBMECTHBIC, COBMECTHBIE OIIPE/ICIICHHBIC H HEOTIPEICTICHHBIE.

5. Perienue cucteM NMHEHHBIX anredpandeckux ypaBHeHuit MmeronoM Kpamepa. Teopema Kpamepa.

6. CructeMbl m ypaBHEHHH C N HEN3BECTHBIMH. PABHOCHIIBHBIE CUCTEMBI. DJIeMEHTapHbIE IPe0OPa30BaHUs CHCTEM JIMHEHHBIX




anrebpandeckux ypaBHeHHI. Teopema o mepeBojie CUCTEMBI B PABHOCHIIBHYIO €1 CHUCTEMY.
7. PerieHne cucTeM JTMHEHHBIX anredpandeckux ypaBHeHU metooM ["aycca.

Pazgen 2. BektopHas anre6Opa.

8. OCHOBHBIE TIOHATHS U ONPEEeNICHUS] BEKTOPHON anreOpsl (BEeKTOpP, KOJUTHHEapHbIe, KOMILTAaHAPHBIC BEKTOPBI, MOIYNb BEKTOPA,
paBHBIE BEKTOPBI, €IMHUYHBIHN, HYJEBOH BEKTOPHI).

9. ba3uc Ha TNIOCKOCTH U B MIPOCTPAHCTBE. TEOpEeMbI 0 Pa3IoKEHIH BEKTOpa Mo 0a3wucy.

10. KoopauHaTsl BeKTOpa B JaHHOM Oasuce (onpeneneHue). OpToHOpMHUPOBaHHBIN 6a3uc. HaxoxaeHne KoopIuHAT BEKTOpa 110
U3BECTHBIM KOOpPIMHATAM €ro Hauala U KOHIIA.

11. JIuneliHble omepanviy HaJl BEKTOPAMH: CIIO)KEHHE, BEIIUTAHNE BEKTOPOB, YMHOXKEHIE BEKTOpa Ha YHCIIO.

12. CxansipHOE IPOU3BEICHNE BEKTOPOB, CBOMCTBA CKATISIPHOTO MPOU3BEACHHS.

13. IlpuMeHeHue CKaIsSpHOTO MPOU3BEICHHs K PEIICHUIO 3a]a4u (MOIyIb BEKTOpa, IJIHHA OTPpe3Ka, YTolI MEKAY BEKTOPaMH, YCIOBUE
OPTOTOHAJILHOCTU BEKTOPOB, IPOEKIIHs BEKTOpPA Ha BEKTOD).

14. BekTopHOE IPOU3BEICHUE ABYX BEKTOPOB, CBOMCTBA BEKTOPHOI'O IPOU3BEACHUSL.

15. IlpuMeHeHUe BEKTOPHOTO IIPOU3BEACHH K PEIICHUIO 3aa4 (TUIOIAa Iy HapajliesiorpaMMa, TPEyronbHIKa, YTOT MEeXIy
BEKTOPAMH).

16. CmemaHHOE ITPOM3BEACHIE TPEX BEKTOPOB — ornpezneeHne. CMemaHHoe IPON3BEeICHNE BEKTOPOB, 3aIlaHHBIX KOOPIHHATAMH B
OPTOHOPMHPOBAHHOM Oas3mce.

17. CBoiicTBa CMEUIaHHOTO MPOU3BEICHHS.

Paznen 3. AHanuTHuecKkasi FeOMETPUS

18. IlpssMoyronbpHas JeKkapToBa CUCTeMa KOOPUHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas Touka 1 HOPMaIbHbIH BEKTOP IIOCKOCTH. Y paBHEHHE MIOCKOCTHU, IPOXOSIIEH uepe3 JaHHYIO TOUKY
MEePIEeHANKYISIPHO JaHHOMY BekTopy. OOImee ypaBHEHHE INTOCKOCTH.

20. YpaBHeHM€ IUIOCKOCTH, IIPOXOIAILEHN Yepe3 TpU TOUKU. Y PaBHEHHUE INIOCKOCTH «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCAX.
21. OnopHast TOYKa U HaNpaBISIOMIMK BeKTOp npsaMoit. OO1iue, mapaMeTpuieckrie, KAHOHUYECKHe YpaBHEHUS IPSMOH B
npoctpaHcTBe. KaHoHMUYeCKHe ypaBHEHUS IPAMON B IPOCTPAHCTBE, MPOXOIAIIEH Yepe3 ABE TOUKH.

22. Yron Mexay NpsiMoil U INIOCKOCThI0. Touka nepeceueHust MpsMoi U MIIOCKOCTH.

23. Ipsimas Ha TIOCKOCTH. PaznudHble BUABI ypaBHEHUS MPSAMOI Ha IIOCKOCTH.

24. OxpyxHOCThb. KaHOHMYECKHE ypaBHEHHS OKPY)KHOCTH U €€ TIOCTPOEHHE.

25. Dmunc. KaHoHMUYecKUe ypaBHEHUs JJJIMIICA U €r0 IOCTPOEHHE.

26. 'mmep6ona. KaHoHM4Yeckne ypaBHEHUS THIIEPOOIIBI U €€ IOCTPOCHHE.

27. Ilapabona. Kanonnueckue ypaBHeHHs apabobl U ee MOCTPOSHHUE.

Paznen 4. Ilepemennas. Ilpenen. OyHxuus.

28. INonstue pyHKIMU. 3aBUCUMBIE U HE3aBUCUMBIE IIEPEMEHHBIC, 00JIaCTh OIPEIeICHNS U MHOXKECTBO 3HAYCHUH (DYHKIIUH.
Crioco0b1 3amanus GyHKiud. I'paduk QyHKIHH.

29. OCHOBHBIE CBONCTBA (PYHKIIN: MOHOTOHHOCTb, Y€THOCTb, TIEPHOTMIHOCTE, OTPAaHHYCHHOCTb.

30. CnoxxHas GyHKIHS.

31. Ilonarue okpectHOCTH Touku. [Ipenen GyHKIMU B TOUKE.

32. Tlpenen GpyHKIMHA HAa OECKOHESYHOCTH.

33. BeckoHeuHO MaiTble M OecKOHEeUHO Oosbiire GyHKIun. Teopema o cBI3u OECKOHEUHO MAIBIX U OECKOHEYHO OOJBIINX BEITUYHH.
34. IlepBblii 1 BTOPOH 3aMevaTeNIbHbIEC IPEIEIIBL.

35. DKBUBaJIIEHTHbIE OECKOHEYHO MaJlble BEIMUMHBI. OCHOBHBIC 9KBHBAJICHTHOCTH.

36. HermpepbiBHOCTS (DYHKIIMH B TOUKE M Ha oTpe3ke. Kiraccupukanus Touek paspriBa. CBoIcTBa HENIPEPHIBHBIX (QYHKITHI.

Paznen 5. luddepenunansnoe ucuucienre GyHKIUA 0THON TepeMEHHOH.

37. IlousaTre NPOU3BOTHON (QYHKIIMU B TOUKE.

38. 'eoMeTpH9IeCcKUi CMBICI IPOU3BOTHOM. Y paBHEHNS KacaTeNbHOH W HOpMAaJH K TpaduKy QyHKIHH.
39. IIpon3BOIHBIE BBHICIINX MOPSAKOB.

40. TTousitue nuddepenimana GyHKIUH.

BOITPOCBHI K OK3AMEHY Bo 2 cemectpe

Paznen 5. luddepennumansHoe ucurcaeHue GyHKIMNA 0JHON TepeMEHHOM.

1. OxcTpeMyMbI HYHKIIHH.

2. Ilpu3Haku OCTOSHCTBA, BO3PACTAHUS U YOBIBAHUS (DYHKIUN.

3. JlocTaTo4yHbIe MPU3HAKH CYIIECTBOBAHMS dKCTpeMyMa (DyHKIIHUH.

4. BBIyKJIOCTH, BOTHYTOCTH Ipaduka ¢pyHKuum. Touku meperuda.

5. JlocTaTo4HBIC TPU3HAKY BBITYKJIOCTH, BOTHYTOCTH Ipaduka (pyHKIIMH 1 TOUYKH IIeperuoa.

6. ITpaBuito Jlonurass.

7. Acumnrotsl rpaduka GyHKun. Buaer acumnror.

8. O6umit mIaH uccnenoBaHus GYHKIUH U TOCTPOSHHS €€ TpaduKa.

9. KommiekcHble 9uca: onpeseneHue, AeiicTBUTeNbHAas 1 MHUMAas 9aCTH KOMIUIEKCHOTO YHCIIa, MHUMAs €IMHUIIA, PABHEIE,
CONps’KEHHbIE KOMIUIEKCHBIE YHUCTA.

10. IeticTBus HaJl KOMIICKCHBIMH YHCITaMU. M300paskeHre KOMITJICKCHBIX YHCElT.

11. TpuroHOMeTpHYecKast ¥ oKa3aTeabHas (GOPMBI 3aITUCH KOMIUIEKCHBIX YHCEII.

12. YMHOXEHHUE U AeTieHne KOMIUIEKCHBIX YUCeN B TPUTOHOMeTpuueckoi opme. @opmyina Myaspa. M3BneueHne apupmMeTuaeckux




KOpHeﬁ 13 KOMIIJICKCHBIX YHCCII.

Pa3nen 6. HeonpeneneHHblil U onpeeeHHbIN HHTErpal

13. IlepBooGpa3Hast (pyHKIHS U HEONPEISICHHBINH HHTErpall. Teopema CyliecTBOBaHUS IepBOOOpa3HOIL.
14. CpoiicTBa HeoNpeAEICHHOT0 HHTErpaa.

15. MeToz 3aMeHBI IEPEMEHHON B HEONPEJEIEHHOM HHTErpale.

16. MeTon UHTErpUpOBaHUs II0 YACTSM B HEOIPEAEICHHOM UHTErpale.

17. PartnonansHele 1pobu. IHTerpupoBaHue NPOCTEHIINX palliOHATIBHEIX JPOOeH.

18. PasnoskeHue palnMoHaIbHOM ApoOH Ha pocTeine

19. 3agaga 0 BEIYMCIICHUH TUTOIIAN KPUBOIMHEHHOH (urypsl. OnpeneneHHbIH nHTerpai. TeopeMa Cyme-CTBOBaHUS.
20. OCHOBHBIE CBOWCTBA OIPEICICHHOTO HHTErpaa.

21. ®opmyna Hetorona — Jleiibuuna.

22. 3aMeHa IepeMEeHHOM B ONpeIeICHHOM HHTerpale.

23. MHTerpupoBaHue 10 YacTsIM B OIIPEJCIIEHHOM HHTErpaje.

24. HecoOCTBEHHBIE HHTETPAIIBI ¢ OECKOHEUHBIMHU TIpeeIaMu.

25. HecoOCTBEHHbBIE HHTETPAJIBI OT Pa3pbIBHON (QyHKIINH.

26. [Tnomans mIocKoi GUTYPHI B IPSIMOYTOILHOMN JIEKapTOBON CHCTEME KOO IHHAT.

Paznien 7. ®yHKIMM HECKOJIBKUX NIEPEMEHHBIX.

27. Ionstre GyHKIMU OBYX repeMeHHbIX. CriocoOb! 3aqaHus (QyHKIMU IBYX IIEPEMECHHBIX, 00IaCTh €€ OIPeaCICHHS.

28. YacTHbIe U TOJTHOE NPUPAIICHNS (QYHKINN IBYX IIEPEMEHHBIX.

29. YacTtHble NpOoU3BOAHbIEC (HYHKIIUH ABYX MEPEMEHHBIX.

30. IMonubeii nuddepeHiman GyHKIUN IBYX MEPEMEHHBIX, YaCTHbIE TU(GepeHIIHATbI.

31. KacaTenbHas INIOCKOCTh X HOPMalb K IOBEPXHOCTH.

32. YacTHble MPOU3BOIHBIE BBICIIUX MOPSIIKOB. TeopeMa 0 He3aBUCUMOCTH OT MOCIe0BaTeNbHOCTH AudpepeHnnpoBanusl.
33. DkcrpemMyM GYHKIMU ABYX NepeMeHHbIX. HeoOXoauMble U TOCTaTOUHbIE YCIOBHS CYIIECTBOBAHUS DKCTPEMYMa.

Paznen 8. TuddepeHnnanbubie ypaBHEHHUS

34. Ionstue qupdepernuanpHoro ypaHeHus. [lopsnok, pemenne mudhepeHnInaIbHOro ypaBHeHHA. MIHTerpanbHble KPUBBIC.
35. Tuddepenunanbusle ypaBHeHUs 1-ro nmopsiaka: oOmuii Buz, 3agaya Ko, obiiee 1 yacTHOE penieHus1, OOLIMIt U YaCTHBIH
MHTETPaJbL.

36. MuddepernuanbHble ypaBHEHUS € pa3AeIeHHBIMI U Pa3AeIIOMUMHUCS TTePEMEHHBIMH.

37. Jluneiinsle nuddepeHmaIbable ypaBHEeHHs 1-ro mopsaka.

38. TucddepeHunanbHble ypaBHEHUS! BHICHINX TTOPSIKOB, JIOIYCKAIONIHNE TOHWKEHNE MOPSAKS.

39. OOmue MOHATHSA O JIMHEHHBIX OXHOPOIHBIX TU((epeHIHANTFHBIX YPaBHEHHUAX BBICIINX ITOPSIKOB (OTpeeNIeHre, TIOHIATHE O
JMHEHHO He3aBUCUMBIX (DYHKIUSX, QyHIaMEHTalIbHasl CHcTeMa peneHuil). Teopema o CTpyKType 0OIIero pemeHus TMHEHHOTo
OJHOPOJHOTO I hepeHINATBHOTO YPaBHEHYS.

40. BeiBoxt opMyIt Ut OOIIETO peIIeHNs JIMHEHHOTO OAHOPOIHOTO TU(GEepEeHIIHATEHOTO YPaBHEHHUS 2-T0 ITOPSIIKA.

41. JIuneiinsle HeogHOPOAHBIE MU(depeHnnansHbIe ypaBHeHHA. OnpeneneHue. TeopemMa 0 CTpyKType 0OIIero pemeHus JTHHEHHOTO
HEOJHOPOAHOTO AuddepeHInanbHOro ypaBHEHHUS.

42. JIuneiinble HEOTHOPOIHBIC MU GEepEHIIMATBHBIC YPABHEHHS C MPABOM YacThIO CHICNUANBHOTO BUa (3 caydas).

Pa3nmen 9. DneMeHTHI TEOPHH BEPOSTHOCTEH.

43. DnemeHTh KOMOUHATOPUKHU. Pasnuunble BUbl coenunennit IlepectanoBku. Pasmemenus. Couetanus.
44. IIpeamet Teopun BeposiTHOCTeH. McnbiTanue. Mcxon nenbiranus. Kinaccudukanns coOsrtaid. [TomHas rpymma coOBITHA.
45. Yacrota nosiBieHust coobITus. Kmaccngeckoe omnpeienieHne BEpOSITHOCTH.

46. Cymma, Ipou3BeeHNE, pa3HOCTh COOBITHI.

47. YcnoBHasi BEpOSITHOCTb.

48. Teopembl CIOKEHHUS BEPOITHOCTEH U CIICICTBHS U3 HUX.

49. Teopema yMHOXKEHUS BEPOSATHOCTEH U €€ CIIEACTBUSL.

50. Teopema 0 BEpOATHOCTHU MOSIBICHUSI XOTs Obl OJHOTO COOBITHSL.

51. TeopeMma o MOTHOW BEPOSTHOCTH COOBITHS.

52. BepostHocTs runotes. @opmyinsl baiieca.

53. IloBropenue ucneitanuil. @opmyna bepuynnu. HauBeposrHeiiiee 4nciao HACTYIIICHHHA COOBITHSL.

54. Acumnrornueckue Gopmysl. Popmyna ITyaccona.

55. JlokanbHas Teopema MyaBpa — Jlamaca.

56. NnTerpansHas TeopeMa Jlammaca.

Paznen 10. OnemenTsl Teopuu BeposiTHOCTEH. CirydaiiHble BEIIMYUHBI.

57. CnydaliHble BEIMYHMHBI, UX BUABL. 3aKOH paclpe/elIeHus ClydaiiHOM BenuduHbl. Pan pacnpenenenus. MHOrOyroJibHUK
pacrpeneneHus..

58. dyHKIMSA pacipeaeIeH s BEPOATHOCTEH CITyJdaifHOW BEJIMYMHEI, €€ CBOWCTBA U TpaduK.

59. BeposiTHOCTB TIOTIaJaHUS CITy4aifHOM BEIMYMHBI Ha 3a/1aHHBIM y4acToOK. Teopema 0 BEpOSTHOCTH OTAEIBHO B3STOTO 3HAUYCHUS
HEIPEepBIBHOM ClTydailHON BEIMYUHBI.

60. IInoTHOCTD pacipeneneHus BeposiTHocTeil. CBoicTBA MIOTHOCTH, X T€OMETpUUECKas HHTEPIIPETALMS.

61. Marematndeckoe OKUJaHHE TUCKPETHON 1 HEIIPEPhIBHOMN citydaiiHOW BennuuH. CBOWMCTBA MATEMAaTUYECKOTO OXKHIaHUSI.

62. Mona u MeniuaHa Cily4ailiHOM BEJIMYUHBL.

63. Jlucniepcust U cpegHee KBaApaTHIECKOe OTKIOHEHUE TUCKPETHON U HENPEPHIBHOM CilydaiiHoi BennunH. CBOHCTBA AUCIIEPCHH.




ITpumepHsIe 3aaHus Ul IPOBEIEHUS TEKYILETO KOHTPOISI U IPOMEXKYTOYHON aTTECTALlUMM HAXOAATCS Ha y4eOHOM TopTae
CI'YBT B xypce MATEMATHKA.

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/sIoIMe NPoueypbl OLleHHBAHUS

OK3aMeH 10 JUCIMIUIMHE B 1 U 2 ceMecTpax CONEpKHUT TEOPETUUECKYIO YaCTh, HAIPABJICHHYIO Ha OLICHKY 3HAaHUM U IPaKTUYECKYIO
4acTh, HAIIPABICHHYIO HA OIICHKY YMEHHI M HABBIKOB, XapaKTePHU3YIOMUX (JOPMUPOBAHHUE YKA3aHHBIX KOMIICTCHITHH.
TeopeTuueckast 4acTh 3K3aMeHa M0 JUCHUIIMHE MIPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOEGHHE IPOMIEHHOT0 MaTepuana —
TOHSATHUS, ONIPEAEIEHH s, CBOWCTBA, TEOPEMBI.
B pamkax TeopeTHuecKoif 9acTH 00y4Jaromuiics A KaXKJ0T0 BONIPoca (hOpMYNIHUpyeT IPaBHIBHEIE, C €0 TOYKH 3PSHUS, OTBETHL.
3agaHue CUNTACTCS BHINIOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIE OTBETHI HA BOIIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HE BBIMOIHEHHBIM.
ITpakTHyeckas 4acTh 3K3aMeHa 10 JUCLUIUIMHE [IPEJCTaBIISIET 3a1a4ll, HAIPABJICHHbIE Ha BBIIBICHHE BO3MOXKHOCTU MPAKTHUECKOIO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.
OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOIHEHUS TECOPETUYECKOH U MPAaKTUYECKON yacTeil B COOTBETCTBUH C
NPHBEICHHBIMU HIDKE TPEOOBAHUSAMH.
Kpurepuu onenusanus:
"HEYOBIETBOPUTENHHO" - 00YJaIOIIUICS MOKa3bIBaeT CIA0bI YPOBEHb TEOPETHUECKHUX 3HAHUI. HeyBepeHHO U TorHndecKu
HETocJIe0BaTeNIbHO H3araeT MaTepual. HempaBunbHO 0TBeYaeT Ha JOMOJIHUTENbHbBIE BOIIPOCH] MU 3aTPYAHSAETCS C OTBETOM Ha
HIX. He nmeeT geTkoro mpeacrasieHns 00 M3ydaeMoM MaTepHaie, JOIMycKaeT Ipyosle omuoku. JleMOHCTprupyeT YacTHIHEIE,
(hparMeHTapHBIC, OYEHB TOBEPXHOCTHBIC YMEHHS, JOITyCKas IpyoOble omHOKH. [leMOHCTpUpPyeT HU3KHUH YPOBCHD BIIaICHUS
MaTepHajoM, JIoMycKasi TpyOslie omOKu. PacKkpbLl coepkanue TeoOpeTUIecKoi U MPaKTHUECKON yacTel Ouiera MeHee, yeM Ha

59%.

"V 1OBIETBOPUTENHHO" - 00yJatomuiics MOKa3bIBaeT 3HAHIE OCHOBHOTO JICKI[IOHHOTO ¥ IPaKTHYEeCKOro MaTepruana. B oreere He
BCET/la MPUCYTCTBYET JOTUKA H3I0keHHs. OOyJaromuiics UCIIBITHIBACT 3aTPyAHEHHUS TIPH PEIICHUN IPAKTHUSCKUX MPUMEPOB.
IToka3biBaeT parMeHTapHbIC, YaCTUYHbIE 3HAHUS. [JleMOHCTpHUpyeT yMeHus 6e3 TpyObIx ommnbok. He orpaGoTanbl HaBBIKK 1
TPUEMBI CAMOCTOSTEIBHON paboTHI. PACKPBLT cotepkaHe TEOPETHIECKOH 1 IIPaKTHIeCcKoi dactel Omera Ha 60%-74%);
"Xoporo" - o6ygaromuiics TOKa3bIBaeT JOCTATOYHBIA YPOBCHb TEOPETHUECKHUX U MPAKTUUECKHUX 3HAHMI, CBOOOIHO ONEepHpyeT
OCHOBHBIMHU TOHATHSIMU. Y MEET aHaTU3UPOBATh, HO JIOMYCKAeT HEKOTOPbIe MOTrpemHOCTH. OTBET MOCTPOEH JIOTHYHO, MaTepHal
U3J1araeTcs rpaMoTHO. JleMOHCTpUpyeT 3HaHUS B 6a30BOM (CTaHAAPTHOM) 00BEME, CIIOCOOEH pellaTh THIIOBBIC 3a/1a4H.
JleMoHCTpHpYeT yMeHHMS Ha 0a30BOM (CTaHAAPTHOM) ypoBHE. Biiaseetr 6a30BBIMI HaBBIKAMHU M IIPHEMaMH T10J1 KOHTPOJIEM HIIH
PYKOBOACTBOM. Packpbl cofieprkaHne TEeOPETHUECKOM U MpaKTHUeCcKoi yacTeit 6mera Ha 75%-84%.
"O1nn4HO"- 00yHaIOIHMICS TTOKA3bIBAET HE TOJILKO BEICOKUH YPOBEHb TEOPETHUECKMX 3HAHUM 110 U3y4aeMOW JMCLMILIIHE, HO U
BUIUT MEXIUCIUILTIHAPHBIC CBSI3H; YMEET aHAM3UPOBATh PAKTHUECKHE CUTYali. OTBET IIOCTPOCH JIOTHYHO. MaTepuain
U3JIaraeTcs 4eTKO, ICHO, apIyMEHTHPOBAHHO. Y MECTHO HCIIOJIB3yeT HH()OPMAIIMOHHBIN 1 WLTIOCTPATUBHBIA MaTepHall.
JleMOHCTpHUpYET BBICOKHI yPOBEHb 3HAHHIA; CIOCOOEH K CAaMOCTOSITEIbHOMY aHAIN3Y U IPUMEHEHHIO MTOMYyIEeHHBIX 3HAHHUM.
JleMOHCTpHpYyeT YMEHHUS BBICOKOTO YPOBHS; CIOCOOCH pa3paboTaTh caMOCTOSITENIBHBIN MOAXO/ K PEIICHUIO IIOCTaBICHHON 3a1a4n.
Brnaneer HaBBIKaMM M IpHEMaMH Ha BBICOKOM YPOBHE, CITOCOOCH 1aTh COOCTBEHHYIO OLICHKY H3yJ4aeMOoro MaTeprana. Packpsin
coJiepKaHne TEOPETHIECKON U PAKTUIECKOM yacTeit Ounera Ha 85%-100%.

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
ABTODBI, COCTaBUTEIH 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

3armaBue 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 quis | AyoutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP
MIPOBEICHUS 3aHATHH | (CTaMOHAPHBIN), 9KpaH (cTanmoHapHslil), IIK (mepenocHoil)
JICKIMOHHOTO THIIA
YuebHas ayAUTOPUS 1t | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn
MPOBEACHUS MPaKTHIECKUX
3aHATUN
YuebHas ayIUTOPHS Ui | AyauropHast nocka; Kommiekt yueOHoi Medenu
MPOBEICHUS TPYIITOBEIX u

WHIMBHUYaJbHBIX KOHCYJIbTAIUHN

ITomemenue quist | Kommnekt yueGHOIT MeOenu Ha 15 mocagouHbIX MeCT.

CaMOCTOSITEIILHOM pa6orts | [IK — 10 mwr., moakmrodeHHbIX K ceTd "HMHTEpHeT" W 00ecneynBaronuX JAOCTYI B 3JICKTPOHHYIO
o0yJaronxcs nHGOpMaNNOHHO-00pa30BaTEeIBHYIO CPEIy Y HUBEPCHUTETA.

YueOHas AyIUTOPHS Ui | AyouropHast nocka; Kommuiekt yaeOHoi Medenn

MPOBEACHNSA TEKYIICTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCTalun




