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MarteMaTHuKa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX AMCHUILINH
O6pa3oBarenpHast 26.03.01 HampaBneHnue TOATOTOBKH  "YmpaBieHHE  BOJIHBIM
mporpamma rugporpadudaeckoe obecredeHne Cy10XoacTBa"

TIpoduis "[udposas soructuka"
roJl Hayaja noArotoBku 2026

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 11 3ET

YacoB o yaeOHOMY ITaHy 396 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIC: 9K3amMeH 1,2
ayIUTOPHBIE 3aHATHUS 120
caMmocTosTeNbHast pabora 192
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henenn 14 4/6 19 2/6
Bun sanstui vir | P | v | P yII PII
Jlexun 28 |28 |32 (32 |60 |60
IMpakTuyeckne 28 28 |32 (32 |60 |60
Wnas KoHTaKTHas 6 6 6 6 12 |12
pabota
Uroro ayn. 56 |56 |64 [64 |120 (120
KonrakrtHast pabora |62 |62 (70 (70 |132|132
Cam. pabota 82 (82 110|110 |192 (192
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 180 | 180 | 216 | 216 | 396 [ 396

TPaHCIIOPTOM



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)

COCTABJIEHA HA OCHOBAHUH Y4e0HOI0 IIaHA 00pPa30BaTEILHON NPOrPaMMbI:

26.03.01 Hampapnenne mOATOTOBKY " YIIpaBIeHHUE BOAHBIM TPAHCIIOPTOM U THAPOTrpaduueckoe oOecedeHne cyjoXoacTna”
IIpoduis "[udposas morncruka"
rojJ Hayaja noArotosku 2026

Pabouyro nporpamMmmy cocraBuji(n):
x.m.H., Joyenm, Jluneeuy Onvea Heopesna
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kadenpoii Jimaesmu Onbra Uropesna



1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Obecnieuenne 6a30BOr0 YPOBHS 3HAHMI U YMEHHI PEIICHUS MaTEMaTHUCCKUX 3a/1a4 ¥ IPUMEHEHHUS UX B
MEXIMCLMIUTHHAPHOM KOHTEKCTE, a Takke (JOPMUPOBAHHE HABBIKOB HCIIOJIL30BAHUS MaTEMaTHYECKUX METO/IOB 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:

2.2.1 | ®unocodus

2.2.2 | UadopManioHHbIe TEXHOIOTUH

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

YK-1: Cnnocoden OCYIIECTBJIATH IOUCK, KpI/ITH‘leCKI/Iﬁ AHAJIU3 U CHHTE3 HHq)OpMalII/II(I, NPUMEHATDb CHCTEMHBIH MOAX0/ AJIs
peuieHus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymecTBisieT TOUCK, cOOp U 00paboTKy HH(MOpMAIIHH JIJISI pEIISHHS TTOCTABIEH-HBIX 337124

VYK-1.2: IIpoBoaut kxputH4yeckuil aHamu3 HHGOpPMAIUH, TOTYyIeHHON U3 Pa3-HbIX HCTOUHUKOB

VK-1.3: IIpuMeHsIeT CHCTEMHBIH MOIXO0 TSI Pe-IISHHUS MOCTABICHHBIX 33134

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁy'{aloumﬁcn JOJIZKCH

3.1 (3uaTh:

3.1.1 [ ocHOBHBIE 3aa9M ¥ METO/BI JUCIUIIINHEI, HX PEIICHUS B IPIMEHEHUH K TPO(ECCHOHATBHON NeSTENEHOCTH

3.2 | YMeTh:

3.2.1 BBIACIATh U CUCTECMATU3UPOBATh OCHOBHBIC MJCHU B ITIOCTABJICHHBIX 3aJa4daXx AUCHUILINHBI;

322 KPUTUYCCKH OLICHHUBATH J'I}06y10 IMOCTYIIAaIOIIYIO I/IH(I)OpMaI_II/IIO, BHC 3aBUCUMOCTHU OT UCTOYHHUKA,

3.2.3 | u30eraTth aBTOMAaTH4YE€CKOT0 MMPUMEHEHHUS CTAHAAPTHBIX (DOPMYIN U IPHUEMOB MIPH PELICHNH 3a/1a4 B IPUMEHEHUH K
po(heCcCHOHANIBHOMN JeATENbHOCTH

3.3 | Bragern:

3.3.1 | HaBbIKamu c6opa, 06pabOTKH, CHCTEMATU3ALMH U KPUTHUECKOTO aHajIi3a HH(pOpMaLru B 00JaCTH TUCHUTUINHBL,
po(heCcCHOHANIBHOMN JEATENEHOCTH U B MEXKAUCIUIUIMHAPHBIX 00IacTsX

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bup HaunmMeHoBaHMe pa3aeioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jluteparypa | IIpIlo
3aHATHUS / Kype AroT
Paznen | Pa3pen 1. JIuneiinas anredpa
Jlex Jluneiinas anre6pa /JIex/ 1 6 J1.1J11.3 0
Ip Jluneiinas anredpa /Tlp/ 1 6 J12.3 0
Cp Jlunetinas anreopa /Cp/ 1 8 J12.3 0
HKP Jluneiinas anreopa /MKP/ 1 2 0
Paznen | Pazmen 2. BekropHasn ajredpa
Jlex Bekrophas anredpa /Jlex/ 1 12 JI1.1 J11.3 0
IIp Bekropnas anredpa /IIp/ 1 12 J12.3 0
Cp Bexropnas anredpa /Cp/ 1 12 J12.3 0
UKP Bexropnas anreopa /MKP/ 1 2 0
Paszmen | Pa3sgen 3. AHajquTHYecKas reoMeTpHs
Jlex Amnanutnueckas reomerpus /Jlex/ 1 0 J1.1J11.3 0
IIp Amnanmurnaeckas reomerpus /IIp/ 1 0 J12.3 0




Cp Amnanutnueckas reomerpus /Cp/ 1 46 JI2.3]13.3 0
Paszmen | Pa3gen 4. Ilepemennas. [penen. @ynxknus
Jlex Iepemennas. [Ipenen. dynxmums /Jlex/ 1 6 JI1.1 JI1.3 0
IIp Iepemennas. [Ipenen. @ynxuus /[TIp/ 1 6 J12.3 0
Cp Iepemennas. Ipexen. dynxuns /Cp/ 1 10 J12.3 0
HKP Iepemennas. [Ipenen. dynxuns /MKP/ 1 1 0
Paznen | Pa3pen S. InddepennnanbHoe ucuncienue GyHKunii 0qHoum
nepeMeHHOM’
Jlex Juddepennuansaoe HcanucneHne GyHKIHH OqHON mepeMenHo /JIex/ 1 4 JI1.1J11.3 0
IIp Juddepennuansroe ucunucnenne GyHKui ogHol nepemenHoit /Ip/ 1 4 J12.3 0
Cp JuddepennunanpHoe ucuucieHne GyHKIi oqHon nepemenHon /Cp/ 1 6 JI2.3J13.2 0
HKP Juddepennuansaoe ncancienne GyHKui ogHoi nepemenHoi /MKP/ 1 1 0
Jlex Juddepennuansaoe HcanucieHne GpyHKIH OTHON TepeMenHotl /JIex/ 2 4 J1.1J11.3 0
IIp Juddepennmansroe ncancienne GyHKIui ogHol mepemenHoi /I1p/ 2 4 J12.3 0
Cp JuddepennuansHoe ucuucieHne QyHKIHA oHON iepemenHoi /Cp/ 2 8 J12.3713.2 0
HKP Juddepennuansroe ncancienne GyHKIuid ogaol mepemenHoi /MKP/ 2 1 0
Paznen | Pa3znen 6. HeonpeneneHHbIN U onpeiesieHHbIA HHTErpaJ
Jlek Heomnpenenennslit u onpeneneHHbIi naTerpan /JIek/ 2 14 JIT.1JI1.3 0
IIp Heomnpenenennslit u onpeneneHubiid naterpan /Ip/ 2 14 J2.2 0
Cp Heonpenenennslit u onpeneneHubiit naterpan /Cp/ 2 32 J2.2 0
UKP Heonpenenennsii n onpeneneHublidi uHTerpan /MKpP/ 2 1 0
Paznen Paszpnen 7. @yHKIMM HECKOJIBKHUX MEPEeMEHHBIX
Jlex OyHKINN HECKOJIBKUX NIepeMEeHHBIX /JIek/ 2 4 JI.1J11.3 0
IIp OyHKINN HECKOJIBKUX iepeMeHHBIX /[Tp/ 2 4 2.2 0
Cp DyHKINY HECKOTBKHX epeMeHHBbIX /Cp/ 2 10 J3.1 0
HKP DyHKINH HeCKOIBKHX epeMeHHbIX /MKP/ 2 2 0
Paznen | Paszpes 8. Inddepenunaibubie ypaBHeHHA
Jlex Huddepernnansaeie ypapaerus /Jlex/ 2 10 JI1.1 JI1.3 0
IIp Huddepennumansaele ypapaerus /I1p/ 2 10 2.2 0
Cp Juddepennnansusie ypaBHeHus /Cp/ 2 30 J12.2 0
HKP Huddepennmansaele ypapaerns /MKP/ 2 2 0
Paznen | Pa3zpen 9. Teopusi BepositHocTeii. BeposiTHOCTH cOOBITHIA.
Jlek Teopus BeposiTHOCTEH. BepostHOCTH cOOBITHIA. /JIek/ 2 0 J1.2 0
Ip Teopus BeposTHOCTEH. BeposTHocTn coobrThid. /T1p/ 2 0 J12.1 0
Cp Teopus BeposiTHocTei. BepositHocTr coObITHiA. /Cp/ 2 30 J12.1 0
HKP Teopus BeposiTHocTei. BepositHocTr coobiTHid. /MKP/ 2 0 0

5. COJEPKAHME JUCHUILINHGBI (MOAYJIST)

ConeprkaHue JIEKIIMOHHOTO Kypca
1 cemectp

Paznen 1. JIuneiinas anre6pa.

Marpungs!. JleficTBIS HaJy MaTpHLAMH (CIIOKEHNE, BRIYUTaHUE, YMHOXKEHIE MaTPHUIIBI HA YHCII0, IPOU3BEIeHHE MaTpHIl). MuHOpP U
anrebpandeckoe TOMOIHEHHE 31eMenTa. Onpenenurens n-ro nopsaka. Croiictea onpenenureneid. OOIe CBEAEHHUS O CHCTEMax
JUHEHHBIX anredpandeckux ypaBHeHnH. CUCTEMBI n ypaBHEHUH ¢ n Heu3BecTHBIMU. PemieHne cuctembl. CCTEMBI COBMECTHBIE U
HECOBMECTHBIE, COBMECTHBIE OIPEAEICHHBIE U HEONIpeIesieHHbIE. PellieHre cucTeM JTMHEHHBIX alre0pandyecKux ypaBHEHU I
meronoMm Kpamepa. Teopema Kpamepa. Cructembl m ypaBHEHHI ¢ N HEU3BECTHBIMU. PABHOCHIIbHBIE CHCTEMBI. DlIeMEHTapHBIE
npeoOpa30BaHUS CUCTEM JTMHEHHBIX alreOpandeckux ypaBHeHHI. Teopema o mepeBojie CHCTEMBI B PABHOCHIIBHYIO €i CHCTEMY.
Penienune cucreM JMHEHHBIX anreOpanyeckux ypaBHeHH MeToioM ["aycca.

Paznen 2. BektopHas anre6Opa.

OCHOBHBIE TIOHSTHS U ONPEAEIECHUS BEKTOPHON alreOpbl (BEKTOP, KOJUIMHEApHbIe, KOMIUIAHAPHBIE BEKTOPBI, MOYIIb BEKTOPA,
paBHBIC BEKTOPBI, CIMHUYHBIHN, HYJCBOI BEKTOPHI). basuc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeopeMbl 0 pa3IoKeHHH BEKTOPA 10
6asucy. KoopauHaTel BekTOpa B TaHHOM Oasuce (onpenenenne). OpTOHOPMUPOBAaHHBIN 0aznc. HaxoxaeHne KoopAnHAT BEKTOpa 1Mo
H3BECTHBIM KOOpAWHATaM €T0 HavyaJla 1 KOHLIA. JIuneiinple onepanny HaJl BEKTOpaMU: CJIIOKEHUEC, BBIYMTAHUE BEKTOPOB, YMHOXKCHUE
BEKTOpa Ha yrcio. CKalsipHOE POU3BEICHUE BEKTOPOB, CBOWCTBA CKAJSIPHOro Npou3BeieHns1. CKaIsIpHOE POU3BEICHHE

BCKTOPOB, 3aIaHHBIX KOOPpAWHATAMU B OPTOHOPMUPOBAHHOM 63.31/106. HpI/IMeHeHI/IG CKaJISIPHOI'O IMPOU3BEACHUS K PCIICHUIO 3a/1a4




(Momynb BeKTOpa, JUIMHA OTPEe3Ka, yroJl MeXIy BEeKTOPaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, IPOESKIUS BEKTOPA HA BEKTOP).
Hamnpasnstomue KocuHychl BeKTopa. BekTopHOe nponsBeieHre AByX BEKTOPOB, CBOIICTBa BEKTOPHOI'0 MIpou3BeaAeHHs. BekxTopHoe
MPOW3BE/ICHHUE BEKTOPOB, 33JaHHBIX KOOPAWHATAMH B OPTOHOPMHPOBAaHHOM 0asuce. [IpuMeHeHne BEKTOPHOTO IIPON3BEICHUS K
perIeHuro 3aad (II0IaAb MapamieIorpaMMa, IIOMAaAb TPEYroJIbHUKA, YIOJI MeX Ty BekTopamu). CMeIIaHHOE IPOU3BECHUE TPEX
BEKTOPOB — omnpeaeneHre. CMemaHHoe POU3BeJeHUE BEKTOPOB, 3aJaHHBIX KOOPIUHATAMU B OPTOHOPMHPOBAHHOM Oasuce.
CgoiicTBa cMelIaHHOTO ITpou3BeeHus. KoMmiekcHble uncna 1 1elcTBus Hag HUMH. V300pakeHne KOMIUIEKCHBIX YHCEI Ha
IUTOCKOCTH. MOJYITb M apryMeHT KOMIIIEKCHOTO YHcia. Anredpamdeckas 1 TpPUTOHOMeTpHIeckasi (POpMbI KOMIUIEKCHOTO YHCIIA.
Dopmyna Ditnepa. [TokazaTtensHast hopma KOMILIEKCHOTO uncaa. KopeHb 13 KOMIIIEKCHBIX YHCEIL.

Paznen 4. Ilepemennas. [Ipenen. @ynkuus.

IonsTtre QyHKIHMH. 3aBUCHMBIC M HE3aBUCHUMBIC IEPEMEHHbIE, 00IaCTh ONPEAEICHIS M MHOXKECTBO 3HaueHnH (yHKmu. Croco0s!
3aganus GyHkuu. I'paduk ¢y, OCHOBHbBIE CBOWCTBA (PYHKIMU: MOHOTOHHOCTD, YE€THOCTD, IEPUOIUYHOCTD,
orpanndeHHOCTb. CrioxxHast GpyHkuust. [Tonsitue okpectHoct Touku. Ilpenen ¢pynkuuu B Touke. [Ipenen ¢pynkiun Ha
6eckoneuHocTH. beckoHeuHO Manble 1 6eckoHedHO OombIre QyHKIMH. TeopeMa o CBsI3H OECKOHETHO MANBIX 1 OECKOHEYHO
6ounpiux BenuuuH. IepBolii 1 BTOPOi 3aMedaTenbHble Ipeaensl. CpaBHeHNnEe O€CKOHEYHO MAaJbIX, 3KBUBAJICHTHBIE OECKOHEUHO
MaJible. OCHOBHBIE SKBUBAJICHTHOCTH. HelpephIBHOCTE (PyHKIIMK B TOUKE M HA OTPE3Ke, CBOHCTBA HENPEPHIBHBIX (DYHKIIHH.
Kiaccnguxanus Todek pa3poiBa (GYHKIHH.

Paznen 5. luddepenunansnoe ucuucienre GyHKIMA 0THON TepeMEHHOH.

IMonsTHe Mpou3BoIHOI GYHKIHMHU B TOUKE. ['eOMeTpHYECKUIl CMBICI IPOM3BOAHON. YpaBHEHHS KacaTeIbHOW M HOPMAIU K rpaduKy
¢dynkiun. [paBuia HaxoxaeHus npousBoaHoi. [loustre nuddepenimana Gyakunu. [IpousBogHas CIOXKHOM

(ynkuun. [Ipon3BoIHBIE BBHICIIUX MOPSIKOB.

2 cemectp

Paznen 5. luddepenunansnoe ucuucienre GyHKIMA 0THON epeMEHHOM.

Teopemsl Posutst, Jlarpamxka, Kommm. DxctpeMyMsl GyHKIMH, HE0OX011uMOe ycioBre. [Ipi3HaKy MOCTOSIHCTBA, BO3pAcTaHus U
yobIBaHUS (DyHKIHH. JlocTaTOUHBIC IPU3HAKA CYIIIECTBOBAHHS AKCTpeMyMa (QYHKITNH. BBITyKI0CTh, BOTHYTOCTS Tpaduka
¢ynxnuu. Toukn neperu6a. JlocTaTouHble IPU3HAKY BBITYKIOCTH, BOTHYTOCTH Tpaduka GpyHKIHK 1 ToukH neperuda. [Ipasuno
Jlonurans. AcuMmntotsl rpaduka ¢pyHkuu. Bugst acumnror. O0muit niian ucciaenoBanust QyHKIMK U TTIOCTPOSHUS €€ rpaduka

Paznen 6. HeonpeneneHHslil U onpeae/ieHHbII HHTETPal.

ITepBooOpazHas pyHKUMS U HEONpeaesIeHHbII nHTerpai. Teopema cyiiecTBOBaHUs MepBooOpazHoi. CBOHCTBA HEONPEAETEHHOTO
uHTerpana. Tabmuia OCHOBHBIX HHTETpasloB. MeTo]] 3aMEHbI IEPEMEHHOM B HEONIPEICICHHOM HHTErpajie. MeTos HHTerpupoBaHust
TI0 YacTsIM B HEOTPEIEICHHOM HHTeTpaie. PartnoHanbHble 1poou. HTErpupoBaHue MPOCTEHIINX PAMOHANBHBIX POOEH.
Pa3noxeHue parioHaIbHON IpoOH Ha MpocTeHIHe.

3aja4a 0 BHIYMCIICHNUY TUIOIIA/ (M KPUBOJIMHEHHOI (urypsl. OnpeneneHuslii nurerpai. Teopema cymecrBoBaHus. OCHOBHBIC
CBO¥iCTBa ompereneHHoro narerpaia. @opmyna HetotoHa — JleliOHuIa. 3aMeHa TepeMEeHHOI B ONpe/IeIeHHOM HHTETpae.
WHTerpupoBanue 1Mo 4acTsM B olpeAeneHHoM uHTerpaie. HecobctBeHnsie naTerpans! | u 2 poxa. ITnomans mrockoil ¢Guryps: B
MPSIMOYTOJIbHOM JIEKapTOBOM CUCTEME KOOPIMHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

INonsTre QyHkImMK ABYX nepeMeHHbIX. CIoCcoOb! 3a1aHus (hYHKIUH ABYX IIEPEMEHHBIX, 00/1acThb ee onpeneneHus. OKpecTHOCTh
paanyca r roukd. [Ipenen ¢pyHkIun nByX nnepeMeHHbIX. HacTHBIE U MOJIHOE NPHpAIeHNs QYHKIMN IBYX IepeMEHHBIX. YacTHbIe
MPON3BOJHEIC (YHKIUH IBYX IIEPEMEHHBIX, UX FreOMeTpHIecKuil cMbICi. YacTHBIe muddepeHnnas, moaHbH audhepeHman
(yHKIMHU OBYX IepeMEeHHBIX. YacTHBIC TPOM3BOAHBIC BEICIINX MOPSIIKOB. TeopeMa 0 HE3aBUCHMOCTH OT ITOCIIEA0BATEILHOCTH
nudepeHIUpOBaHHU. DKCTpeMyM (QYHKLIUH OBYX NepeMeHHbIX. Heo0X0quMble U 10CTaTOYHbIE YCIOBHS CYIIECTBOBAHUS
JKCTpEeMyMa.

Paznen 8. lucdepennuansHbie ypaBHEHHUS.

[Monstre nudpdepenumnansHoro ypapHenus. [lopanok, pemenue quddpepeHnInanbHOro ypaBHeHUs. MIHTerpaibHble KPUBBIC.
Juddepernmansabie ypaBHeHHs 1-ro mopsaka: ooumii Bum, 3axada Komrw, obmiee i 4acTHOE pemIeHus], OOIINA ¥ YaCTHBIN
uHTerpaisl. JuddepeHmansHple ypaBHEHHUS C pa3IeICHHBIMU U pa3ieNIAIOIIUMHUCS NTepeMeHHbIMU. JInHeHHbIe
nuddepeHnranbabie ypaBHeHus 1-ro nopsaka. Auddepenuunansasie ypaBHEHUS BHICIIUX MOPSAIKOB, IOMYCKAIOLIHE TOHKEHHE
nopsizka (3 Buzaa). OOmue TOHATHS O TMHEHHBIX OHOPOAHBIX U PepEeHINATBHBIX YPaBHEHUSIX BBICIIUX HOPSIIKOB: ONPEACICHHUE,
MOHSATHE O JTMHEHHO He3aBUCUMBIX (PyHKIMAX, QyHIaMeHTaIbpHAs cHcTeMa pemeHni. Teopema o cTpyKType 00IIero permeHus
JMHEHHOT0 OXHOPOAHOTO IU(depeHInaNTFHOT0 ypaBHEHUS. BIBoa (hopMyrt i1t 00IIero pereHus JINHEHHOTO 0JHOPOJHOTO

I depeHInaIbHOTrO ypaBHEeHUs 2-T0 nops/ka. JInHeiiHsle HeoHOpoaHbIe AuddepeHIanbHble ypaBHeHHs. Teopema o cTpyKType
00IIIeTo pelIeHns IMHESHHOT0 HEOTHOPOIHOTO MH((hepeHINaTIbHOTO YpaBHeHHs. JINHEHHEIe HEOTHOPOAHBIE THU((epeHIHATBHEBIC
YPaBHEHHS C TIPABOH YaCTHIO CIICIIMAIBFHOTO BU/IA.

IIpakTuyeckue 3aHATUS

1 cemectp
ITpakTudeckoe 3anatue 1. OnpenenuTens U €ro cBOMCTBA. Beryncnenne onpenenurens o cTpoke, CTonoiy
IMpakTryeckoe 3ansaTHe 2. Pemenne cucreM TMHEHHBIX ypaBHeHUH (MeTox Kpamepa, metox ["aycca Uit KBaJpaTHBIX CHCTEM)
IIpakTryeckoe 3anstue 3. Pemenne cucreM TUHEHHBIX ypaBHeHHH (MeTo ["aycca i1t MpON3BOJIBHBIX CUCTEM)
IIpakTuyeckoe 3anarue 4. Bekropsl. JIuHeliHbIe onepauy HajJl BEKTOPAMU.




IIpakTnyeckoe 3anarue 5. JlelcTBUs ¢ BEKTOPaMU, 3aJaHHBIMUA KOOPIUHATAMHI

ITpakTuyeckoe 3anaTHe 6. CkaasipHOE MPOU3BEAECHHE BEKTOPOB

ITpakTuyeckoe 3ansaTHe 7. BekTopHOE U CMEIIaHHOE ITPOU3BEAECHNUS BEKTOPOB

IIpakTnyeckoe 3anstue 8. KontponbHas paboTa

IIpakTuueckoe 3anstue 9. KommiuekcHble yncna

[paxtiueckoe 3austie 10. @yHKunu: 061acTh onpeaeneHus, 001acTh 3HaUCHUH, CBOICTBA, rpadMKK IMHEHHOH ByHKINH,
KBaIPaTHYHOI, 0OpaTHOH NMPOTIOPIIHOHATEHOCTH.

IIpaktiueckoe 3anstue 11.IIpenens GpyHKIMIT: OCHOBHBIC HeoNpeaeleHHOCTH. b.6. u 6.M. pyHKINN

ITpakTuyeckoe 3anATHe 12. 3amMedaTenbHbIe TPEIEIbI

[Mpaktrnaeckoe 3anustue 13. [IpousBomHas u auddhepeHiman

Ipakrtiueckoe 3anstue 14. [IponsBoaHas cI0XXHOH (GyHKIIMN B IPOU3BOJHBIE BBICIIIHX TOPSAAKOB

2 cemectp

INpaxtuueckoe 3ansitue 1. [Ipasuno Jlonnrans. MccnenoBanue GpyHKIMIT HA MOHOTOHHOCTD M SKCTPEMYMBI C IOMOIIBIO TIEPBOii
IIPOU3BOJHOM.

IIpaktiueckoe 3ausTHe 2. AcuMnToTs rpaduka ¢pyaknun. [lonHoe nccnenoBanue QyHKIMN U MOCTPOEHHE TpaduKa.
ITpakTuyeckoe 3anatue 3. [lepBooOpa3Hble U HEOMPEAEIEHHbIH HHTErPall: HEMOCPEACTBEHHOE HHTETPUPOBAHUE.
IMpakTHdeckoe 3ansaTHe 4. FIHTErprpoBaHne MOABEICHUEM II0] 3HAK AU depeHInaia, 3aMeHa IepeMeHHOH.
IIpakTtiueckoe 3ausTue 5. opMyrna HHTETPUPOBAHUSA IO YacTsIM. VIHTerpupoBaHKe pannoHAIBHBIX APOOEH.
IIpakTuyeckoe 3anatue 6. OnpeaeneHHbli HHTErpan u ero Beraucienue (popmyna Hetorona—Jleiibnuna)

ITpaxtiueckoe 3austie 7. HecoOcTBeHHBIH MHTErpat 1 1 2 pona: BEIYUCIICHHE.

[IpakTiuaeckoe 3ausTue 8. [IpunokeHus onmpeIeleHHOTo HHTerpaa (BEIYHCIICHAE TUTOa el GUryp 1 00bEeMOB TEIl BPAIICHU)
IIpaktHueckoe 3ausTHE 9. DYHKINU HECKONBKUX NIEPEMEHHBIX: YaCTHBIC IPOU3BOAHBIC U AU (epeHIHal.

[Tpaxtuueckoe 3ansitie 10 YacTHble MPOM3BOJHBIC BTOPOTO MOPSAKA M SKCTPEMYM (PYHKINH JABYX HEPEMEHHBIX.
IMpaktnaeckoe 3anstue 11. KonrposibHaas padoTta

IIpakrtiueckoe 3austue 12. InuddepeHnuansHbie ypaBHEHUS 1-To MOpsIKa ¢ pa3AeIIOMUMHUCS TePEMEHHBIMH.
IIpakTuyeckoe 3anarue 13. Jluneiinsie auddepeHnuanbHbe ypaBHeHUs 1-ro mopsiika

[Tpaxtiueckoe 3austue 14. InddepeHnuansupie ypaBHEHHS N-T0 HOPSIKA, AOITYCKAIONIUE TOHIKEHHUE MTOPSAKa.
IIpakTryeckoe 3anstue 15. Jlunelinsie oqHOpoaHbBIe MU HEepeHITHaTBHBIE YPABHEHUS N-T0 TOPSIIKA.

IIpaktiueckoe 3anstue 16. JluneitHsle HeonHOpOAHBIE TU((EpeHIHATBHBIE YPABHEHHS N-TO IOPSAKA.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. l'[epeqem, BU/I0B OLICHOYHBLIX CPEACTB

- 3aJjaHUs IS IPOBEJCHUS] KOHTPOIBHBIX PaboT;
- DK3aMEHAIIMOHHBIE BOIIPOCHL.

6.2. Tembl NUCHLMEHHBIX PadOT

KoHTpomnbHBIE pabOTHI IO TEMaM:

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

2. KoMrutekcHbIe ncina (IOManrHsss KOHTPOJIbHAs paboTa)

3. Beruucnenue npeaenoB OyHKIuM (ZoMaIIHs KOHTPOJIbHAs paboTa)
4. UccnenoBanue (yHKIUI (OMAIIHsSI KOHTPOJIbHAS paboTa)

5. OnpenenéHHbIN 1 HeONpeACAEHHBIA HHTETPpAI (2 ceMecTp).

6. InddhepeHnmanbHple ypaBHEHUS(JOMAIIHSS KOHTPOJIbHAs padoTa).
3. Iuddepenunansupie ypaBHeHUs (2 ceMecTp).

6.3. KonTpoabHbIe BONIPOCHI U 33aaHUS

BOITPOCBI K OK3AMEHY B 1 cemectpe

Paznen 1. Jluneiinas anredpa.

1. Matpuusl. JlecTBus HaJ MaTpUIaMU (CII0XKEHHE, BEIYUTAaHUE, YMHOKECHHE MAaTPHIIbl HAa YUCIIO, IPOU3BEICHHE MATPUII).

2. MuHop 1 anrebpandecKoe AONOJIHEHUE 31eMeHTa. ONpeaeuTels I-ro NopsaKa.

3. CgoiicTBa oIpeneiauTeneil.

4. O0mue cBeIeHUS 0 CUCTEMAaX JIMHEHHBIX anredpandeckux ypaBHeHUil. CHCTEeMBI N ypaBHEHHH C n HEM3BECTHBIMHU. Pemerne
cucteMbl. CHCTEMBI COBMECTHBIE 1 HECOBMECTHBIE, COBMECTHBIE OIPE/IENICHHBIE U HEONIPEIETIEHHBIE.

5. Pemmenne cucreM TMHEHHBIX anredpandeckux ypaBHeHHi MeTooM Kpamepa. Teopema Kpamepa.

6. CrcTteMBl m ypaBHEHHH C N1 HEW3BECTHBIMH. PABHOCHIIBHBIC CHCTEMBI. DlIeMEHTAapHBIE IPe00pa30BaHMs CHCTEM JIMHEHHBIX
anreOpandeckux ypaBHeHHN. Teopema o nmepeBo/ie CUCTEMBI B PaBHOCHIIBHYIO € CHCTEMY.

7. Pemmenue cucTeM JTMHEHHBIX alireOpanuecKux ypaBHeHUI MeToaoM ["aycca.

Pazgen 2. BektopHas anre6pa.

8. OCHOBHBIE TIOHATHSI U ONPeEeNICHUS] BEKTOPHOMN anreOpsl (BEKTOpP, KOJUTHHEApHbIE, KOMILTAaHAPHBIE BEKTOPBI, MOIYNb BEKTOPA,
paBHBIE BEKTOPBI, CIMHUYHBIH, HYJICBOH BEKTOPHI).

9. ba3uc Ha IIIOCKOCTH M B IPOCTPAHCTBE. T€OpeMbI 0 pa3IokeHUH BEKTOPa I0 Oa3ucy.

10. KoopnuHate! BekTopa B AaHHOM 0a3uce (ompenenenue). OpTOHOPMHUPOBaHHEIH 6a3uc. HaxoxkaeHne KoopauHaT BEKTOpa Mo
U3BECTHBIM KOOPIHMHATAM €ro Hayalla i KOHIIA.




11. JIuneitHble onepanyy HaJ BEKTOPAMU: CI0KEHHE, BEIYUTAaHNUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO.

12. CkanspHOe IIpOu3BECHHE BEKTOPOB, CBOWCTBA CKAISAPHOTO MPOU3BEACHHS.

13. TIpuMeHeHHE CKaISIPHOTO MPOU3BEICHUS K PELICHUIO 331a4 (MOMYNb BEKTOPa, JUTHHA OTPE3Ka, YTOJI ME&XITy BEKTOpaMH, YCIIOBUE
OPTOTOHAJILHOCTH BEKTOPOB, IPOCKITHS BEKTOpPA Ha BEKTOD).

14. BekTopHOE POM3BEACHUE BYX BEKTOPOB, CBOHCTBA BEKTOPHOT'O IIPOM3BEACHHSL.

15. [IpuMeHeHHEe BEKTOPHOTO ITPOU3BEICHUS K PELICHUIO 331a4 (IUIOIAIN NapaienorpaMma, TpEeYrolbHIKaA, YTOJI MEeXITY
BEKTOPaMH).

16. CmemtanHOE TPOU3BEACHHE TPEX BEKTOPOB — onpeneneHre. CMenaHHoe IPOM3BECHUE BEKTOPOB, 3aJaHHBIX KOOPIUHATAMH B
OPTOHOPMHPOBAaHHOM Oa3uce.

17. CBoiicTBa CMELIAHHOTO IIPOU3BENEHMUSL.

Paznen 3. AnanuTHueckasi reOMETpHs

18. IlpsiMoyrosnbHas JeKapToBa CUCTeMa KOOPJHHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas ToYKa U HOPMaJbHBIM BEKTOP MIOCKOCTU. YPAaBHEHHE IUNIOCKOCTH, IIPOXOAAIIEH Yepe3 TaHHYIO TOUKY
HepIEeHANKYIIPHO JaHHOMY BekTopy. OOImee ypaBHEHHUE INIOCKOCTH.

20. YpaBHeHHE MIOCKOCTH, MPOXOAAILEH depe3 TpH TOUKH. YPaBHEHHUE IUNIOCKOCTH «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSX.
21. OmopHast TOYKa W HAPaBISIONIHNA BEKTOp NpsiMoid. O0mIre, mapaMeTpuieckrue, KAHOHMISCKHE YPaBHEHHUS TIPSMON B
npocTpancTBe. KaHOHMUECKUE ypaBHEHUsI IPSIMOIl B IPOCTPAHCTBE, IIPOXOASIIEH Yepes 1BE TOUKH.

22. Yron Mexay NpsiMOi U TUIOCKOCTBIO. Touka nepecedeHus! NpsiMoil U IIIOCKOCTH.

23. Ilpsimas Ha MIIOCKOCTH. PaznuuHble BUabl ypaBHEHUsI MPSMOM Ha MIOCKOCTH.

24. OxpyxHocTb. KaHOHHYECKHE YpaBHEHUS OKPY)KHOCTH U €€ IOCTPOCHHUE.

25. Onnunc. KanoHnueckue ypaBHEHHUS 3JIINIICA U €70 TOCTPOSHHE.

26. T'unepbona. KaHoHHYECKHE ypaBHEHHS THIIEPOOIIBI U €€ TIOCTPOCHHE.

27. Iapabona. KaHoHW9Ieckue ypaBHEHHS apaOoIIbl U ee MOCTPOCHHE.

Paznen 4. [lepemennas. [lpenen. @yHkuus.

28. [Tonstue GpyHKIMHU. 3aBUCHMBIC M HE3aBHCHMbIE IIEPEMEHHBIE, 00JIaCTh ONPEIEICHNS U MHOXKECTBO 3HaUCHUH (QyHKIUH.
Croco0s1 3aganus pyHxnmu. I'paduk GyHKIHH.

29. OcHOBHBIE CBOMCTBA (PyHKIIMH: MOHOTOHHOCTb, YeTHOCTbD, TIEPHOJUYHOCT, OTPAHUIECHHOCTb.

30. CnoxxHast QyHKITHSI.

31. ITonstue okpecTHOCTH TOUKH. [Ipeen pyHKIUH B TOUKE.

32. Ilpenen GpyHKINHN HA OECKOHEYHOCTH.

33. beckoHeuHO Maible 1 GeckoHeuHo Oonblire GyHKIuH. Teopema o cB3U OECKOHEYHO MaJIbIX M OECKOHEUHO OONBUINX BEIUYHH.
34. TlepBblii 1 BTOPOi1 3aMeUaTENbHBIE MPEACIBI.

35. OxBUBaNIeHTHBIE OCCKOHEYHO MasIble BeNNINHBL. OCHOBHBIC SKBUBAJIEHTHOCTH.

36. HempepsIBHOCTS (DyHKIIMH B TOUKE U Ha oTpe3ke. Knaccugukanus Todex pa3peiBa. CBOICTBA HENIPEPHIBHBIX (DYHKIHH.

Paznen 5. Anddepenimanpaoe neanciieHne GyHKIMNA OQHON IIepeMeHHOMH.

37. IloHsTHE IPOU3BOIHON (DYHKINH B TOUKE.

38. 'eoMeTpHUECKHUI CMBICI IPOU3BOAHOMN. YpaBHEHHUS KacaTelbHOM U HOpMaNU K TpaduKy QyHKIUH.
39. IIpon3BoaHBIE BHICIINX MOPSAKOB.

40. Iousarre muddeperunana GyHKIHAN.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Pazpmen 5. Tluddepernnansaoe ucurncinenne GyHKIUH OJHOH EpEeMEHHOMN.

1. DxcTpeMyMbl QYHKIHH.

2. IIpu3Haky NOCTOSHCTBA, BO3PACTAHUS U YObIBaHUS (DYHKIHH.

3. JlocTaTo4YHBIE IPH3HAKH CYIIECTBOBAHMS SKCTpeMyMa (DyHKITHH.

4. BeImyKJI0CTh, BOTHYTOCTH Ipaduka ¢yakuun. Touku neperuda.

5. JlocTaTouHBI€ MPU3HAKK BBIMYKJIOCTH, BOTHYTOCTH Ipaduka GyHKIIMK 1 TOUKH eperuoa.

6. [Ipaswmiio Jlonurasns.

7. AcumntoTs! rpaduxa GyHKIUH. Buast acuMIIToT.

8. OOmuit mnan uccnepoBanus GYHKIUH U TOCTpoeHHs e€ rpaduka.

9. KommniekcHble yncna: onpeeneHue, AeHCTBUTENbHAs 1 MHUMAsl YaCTH KOMIUIEKCHOTO YUCIIa, MHUMas €IUHUIIA, PABHBIE,
CONPSDKEHHBIE KOMIUICKCHBIE YHCTA.

10. [deiicTBus HaJ KOMIUIEKCHBIME YHcIaMu. M300pakeHre KOMIUIEKCHBIX YUCETT.

11. TpuroHomeTpudeckas u nokasarenbHas GOpMbI 3aIIUCH KOMIUIEKCHBIX YUCET.

12. YMHOXeHHE U JeeHIe KOMIUICKCHBIX YHCel B TPHroHOMeTprudeckoit popme. dopmyina Myaspa. M3BrneueHne apupMeTHISCKUX
KOpHEH U3 KOMIUIEKCHBIX YHCEII.

Paznen 6. HeonpeenenHslii u onpeeneHHbIA HHTETpall

13. IlepBooOpa3Has GyHKIS U HEONPEIeICHHBINH HHTerpall. Teopema CylecTBOBaHMUS epBOOOPa3HOI.
14. CgoiicTBa HEOIpPEAEICHHOTO HHTETpaa.

15. Metox 3aMeHBI IEPEMEHHON B HEONIPEJEIEHHOM HHTErpaie.

16. MeTon MHTErpUpPOBAHUS 110 YACTAM B HEONPEIEIEHHOM HHTETpale.

17. ParmonansHele 1pobu. MHTErpupoBaHie MPOCTEHIINX PAIOHATBHBIX IPOOCH.

18. Paznoxkenue paunoHaibHOM qpoOu Ha mpocTeiiue




19. 3agava 0 BEIUMCICHUH TUIOMIAN KPUBOIMHEHHOH (urypsl. OnpeneneHHsri uaTerpan. Teopema CyIie-CTBOBAHUSL.
20. OCHOBHBIE CBOIMCTBA OMPE/ICIICHHOTO HHTErpaa.

21. ®opmyna Herotona — JleliOHMIA.

22. 3aMeHa IepeMEeHHOH B OIIPEAEICHHOM HHTETpaJe.

23. MaTerpupoBaHue MO YacTsIM B ONPeeIEHHOM HHTerpase.

24. HecoOCTBEHHbIE HHTETPAIIBI ¢ OECKOHEUHBIMH NPEIETAMH.

25. HecoOCTBEHHBIC HHTETPAITBI OT PA3PHIBHOM (DYHKIIHHL.

26. Inomans MIOCKOH (GUIypHI B IPSMOYTOIBHON 1eKapTOBOM cUcTeMe KOOpAUHAT.

Paznen 7. @yHKIMU HECKOIBKUX EPEMEHHBIX.

27. lousTtre pyHKIMHU 1BYX NepeMeHHbIX. CIIocoObI 3a1aHus (GYHKIUH ABYX IIEPEMEHHBIX, 00JIACTh €€ OIPEICIICHHUS.

28. YacTHble U TIOJHOE MpUpALeHNs GYHKIUH ABYX IEPEMEHHBIX.

29. YacTHble TPOM3BOJHBIC (PYHKIIUM ABYX IEPEMEHHBIX.

30. IMomnsrit quddepennnan GyHKINA ABYX TepeMEHHBIX, YacTHBIE TuddepeHnnams.

31. KacaTenpHas IOCKOCTh M HOPMaJIb K OBEPXHOCTH.

32. YacTHble IPOM3BOJHBIC BBICIIHUX MOPsAKOB. TeopemMa 0 He3aBUCUMOCTH OT HOCIEA0BATENEHOCTH AN((EpeHIIPOBAHHUSI.
33. DkcTpeMyM (QYHKIIMU IBYX HepeMeHHBIX. HeoOXoauMble U JOCTaTOYHBIE YCIOBHS CYIIECTBOBAHHS SKCTPEMyMa.

Paznen 8. luddepenunansusie ypaBHEHUS

34. Ilonstue nuddepennuansaoro ypasuenus. Ilopsnok, pemenne auddepenuansaoro ypasHeHus. MHTerpaibHble KpUBBIE.
35. MuddepennumanbHbie ypaBHeHUs 1-T0 mopsiaka: oOmwmii Bu, 3anavya Komm, obIiee 1 9acTHOE perieHust, 00N 1 YaCTHBIH
UHTETPabL.

36. TucdepeHunanbHble ypaBHEHUS C Pa3ACICHHBIMU U Pa3JeiIsIOIMMUCS IEPEeMEHHBIMU.

37. Jlunetinple muddepeHImraIbHbIe ypaBHEHMs 1-Tr0 TOpsIKa.

38. MuddepeHpanbHble ypaBHEHNS BEICIINX ITOPSIIKOB, TOITYCKAOIINE TOHIDKEHHE MOpsAKT.

39. O6mue MOHATHUS O JIMHEHHBIX OTHOPOIAHBIX TU(PepeHINANbHBIX YPAaBHEHHUSX BBICIIMX MOPSAKOB (ONpeieneHue, HOHITHE O
JIMHEHHO HE3aBUCHMBIX (DYHKIUAX, QyHIaMEHTaNbHas cucTeMa peleHuii). Teopema o CTpyKType 00IIero pereHus JIMHEHHOTo
OJTHOPOJTHOTO muddepeHnnaTbEHOTO ypaBHEHHS.

40. BeiBox popMy 1 OOIIETO pelIeHUs TMHEHHOT0 OAHOPOAHOTO TU((EpEeHIIMANTEHOTO YPaBHEHUS 2-T0 MOPSIIKA.

41. JIuneiinsle HeoqHOpORHbIE MU depennanbable ypaBHeHus. Onpenenenue. Teopema o cTpyKType 0OIIero pereHns IMHEHHOTo
HEoHOpoHOTO M depeHInaTbHOTO ypaBHEHHS.

42. JIuneiiHble HEOTHOPOAHBIE MM depeHNInaNbHbIE YpaBHEHHS C IIPAaBOI YacThIO CHEHAIBHOTO BUAa (3 ciaydas).

Paznen 9. DnemeHTHI TEOpHH BEPOSATHOCTEH.

43. DnemeHTH KOMOMHATOPHUKH. PasnuaHsle BUABI coenuaeHn [lepectanoBku. Pasmemenns. CoueTaHus.
44. IIpeamet Teopun BeposTHOCcTeH. McnbiTanue. Mcxox ucnerranus. Knaccuguxanus coosrtuit. [Tonnast rpymnmna coObITHIA.
45. Yacrora nosieieHust codbitusi. Kiaccndeckoe onpeneneHne BepoOSTHOCTH.

46. Cymma, Ipou3BeICHHE, Pa3HOCTh COOBITHH.

47. YcnoBHast BEpOSTHOCTb.

48. TeopeMbl CIOKEHHUSI BEPOATHOCTEH U CIEICTBHUS U3 HUX.

49. Teopema yMHOXEHHUS BEPOSITHOCTEH U €€ CIIEACTBUS.

50. TeopeMa 0 BEpOSTHOCTH MOSIBICHHUS XOTsI OBI OJTHOTO COOBITHS.

51. Teopema 0 MOTHOM BEPOSTHOCTH COOBITHUSI.

52. BepositHocTh TunioTe3. @opmynsl baiieca.

53. IloBropenue ucnbitanuit. @opmyna bepaymmn. HauBepostHeiinee Yucia0 HACTYIUICHHH COOBITHSL.

54. Acummrorrueckue popmynsl. @opmyna Ilyaccona.

55. JloxanbHas Teopema MyaBpa — Jlamnaca.

56. NnrerpanbHas Teopema Jlamnaca.

Pa3pmen 10. DnemeHTsI Teopun BeposTHOCTeH. CirydaiiHble BETMYHMHBL.

57. Cnyualinble BEIMUUHBI, UX BUJIbI. 3aKOH paclpe/IesieHUs ClydyaiiHOW BelMYuHBL. Piaja pacnpenenenus. MHOTOYTrobHUK
pacrnpeesneHusl.

58. dyHKIHMA pacipeaeneHus BepOATHOCTEH CITydaifHONM BEITMIUHEI, €€ CBOHCTBA M TpauK.

59. BeposTHOCTD MOMNaAaHus CIy4ailHON BeTMYMHBI Ha 33JaHHBII y4acTOK. TeopeMa 0 BEpOSITHOCTH OTAEIBHO B3SITOTO 3HAYCHUS
HETIPEPHIBHON CIy4aiHON BENMWYHHBI.

60. IInoTHOCTS pacipeneneHus BeposiTHocTel. CBOMCTBA INIOTHOCTH, UX T€OMETPUUECKAst HHTEPIIPETaIIHsL.

61. MatemaTHdeckoe OXKHUAAHIE AUCKPETHON U HENIPEPhIBHON caydaiHO# BenuduH. CBOHCTBA MATEMATHUECKOTO OXKUIaHHUS.

62. Mojaa 1 MeuaHa CiIy4aiiHOM BEJTMYHHBI.

63. Jlucniepcus U cpeHee KBaApaTUIECKOE OTKIOHEHUE TUCKPETHON U HENPEPLIBHOM cilydaiiHON BesnunH. CBONCTBA AUCHIEPCUM.

IIpumepHbIe 3a1aHKs TS IPOBEICHHS TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAIlMK HAXOAATCS Ha y4eOHOM IopTaje
CI'VBT B kypce MATEMATUKA.

6.4. MeToanyeckue MaTepHaJibl, ONpeaessolue Mpoueaypbl OLleHNBAHUS

OK3aMeH 10 JUCHUIIMHE B 1 M 2 ceMecTpax CoIep»KUT TEOPETUYECKYIO YaCTh, HAITPABICHHYIO HA OLIEHKY 3HAHUH U MPaKTHYECKYIO
4acTh, HAIIPABICHHYIO HA OIIEHKY YMEHHI M HaBBIKOB, XapaKTEPU3YIOIIIX (POPMUPOBAHHE YKa3aHHBIX KOMITCTECHIIHI.
TeopeTndeckast 9acTh 3K3aMeHa M0 JUCLUIIINHE IPEACTaBIsIeT cO00i KOMIIIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOTO MaTeprana —
TOHSTHUS, ONIPEENeH s, CBOMCTBA, TEOPEMBI.




B pamkax TeopeTrdeckoi yacTé 00ydaromuiics I KaKI0ro Bompoca (GopMymupyeT NpaBUIIbHEIE, C €T0 TOUYKH 3PEHHS, OTBETHI.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUYHUTAETCSl HE BBIOJIHEHHBIM.
IIpakTHyeckas 4acTh 9K3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIPABJIEHHbIE HA BBIABICHHE BO3MOXXHOCTU IPAKTUYECKOTO
NPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOT0 paszena.
OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMHI.
Kpurepuu ouenusanus:
"HeyIOBJIETBOPUTEIBHO" - 00yJaIONIMIiCS TOKa3bIBAET ClIa0blil ypOBEHb TEOPETHUECKUX 3HaHUIN. HeyBepeHHO U lorndecku
HETOCJIEA0BAaTEIbHO H31araeT MaTepual. HenpaBuibHO 0TBEYAET Ha AOIOJHUTENLHBIE BOIPOCHI WIIM 3aTPYAHIETCS ¢ OTBETOM Ha
HUX. He mMeeT 4eTKkoro mpeAcTaBiIeHns 00 H3y4aeMoM MaTepuae, JOIycKaeT rpyoble OmMOKH. JJeMOHCTPHpYeT YaCTHYHBIE,
(hparmMeHTapHbIC, OYEHb TOBEPXHOCTHBIE YMEHHUS, JOMyCKas IpyOble OMIMOKH. JIeMOHCTpUpYeT HU3KUI YPOBEHD BIIaJCHUS
MaTepHalloM, JOITycKas rpyoble omuOKu. PACKpBUT coepkaHie TeOpeTHUECKON M IPaKTHIECKOH yacTel Ouiiera MeHee, 4eM Ha

59%.

"VroBaeTBopuTensHO" - 00ydaromuiica oKa3bsIBaeT 3HaHHE OCHOBHOTO JIKIIMOHHOTO U IIPAKTUYECKOro MaTepuana. B orsere He
BCErJa IPUCYTCTBYET JIOTHKA U3T0XKeHUs. OOyJaroMNCs UCIIBITBIBAET 3aTPYAHEHNUS TIPU PEILIEHUH NPAKTUUYECKUX IPUMEPOB.
IMToka3eiBaeT (parMeHTapHbIC, 9aCTHIHBIC 3HAHUA. J|eMOHCTpUpyeT yMeHHs 0e3 TpyOsIx omuoOok. He oTpaboTaHbI HaBBIKH U
HPUEMBI CAMOCTOSATETbHON paboThI. PACKPBUT coepxkaHe TEOPETHIECKOH 1 IPaKTHIecKoi yacTer Omrera Ha 60%-74%;
"Xopomo" - 00yJaroMNcs MOKa3bIBaET TOCTATOUHBIH YPOBEHb TEOPETHUECKUX U MPAKTUUYECKUX 3HAHUH, CBOOOTHO ONEpUpPYET
OCHOBHBIMH HNOHATHSIMU. YMEET aHAJIM3UPOBATh, HO IOMYCKAET HEKOTOPhIe NOrpelHOCTH. OTBET NOCTPOEH JIOTUYHO, MaTepHai
M3JaraeTcs TpaMoTHO. JleMOHCTpUpYyeT 3HaHHs B 6230BOM (CTaHIApTHOM) 00BEME, CTIOCOOCH pelIaTh TUTIOBEIE 3a1aduu.
JleMoHCTpHpYeT yMeHHUS Ha 0a30BOM (CTaHAApPTHOM) ypoBHe. Braseet 6a30BbIMU HaBBIKAMU M IPHEMaMH IO KOHTPOJIEM MU
PYKOBOZICTBOM. Packpblt coneprkaHre TEOPETHYECKOM U MPaKTHYECKOi yacTel omera Ha 75%-84%.
"OTrgHO"- 00yJaIOIIHIACS TOKAa3hIBAET HE TOIBKO BEICOKHI YPOBEHb TEOPETUUSCKHUX 3HAHUH 10 M3y4aeMOi JUCIIUIUINHE, HO U
BUIUT MEXIUCIUILTHAPHBIC CBSA3H; yMEeT aHAIM3UPOBATh IPAKTHUECKHE cuTyalii. OTBET MOCTPOEH JIOTHYHO. MaTepuain
U3JIaraeTcs 4eTKO, SICHO, apr'yMEHTUPOBAHHO. YMECTHO HCIIONb3yeT HH(POPMALMOHHBINA U WITIOCTPATUBHBIA MaTepual.
JleMOHCTpHpPYET BEICOKHI YPOBCHB 3HAHUIA; CIIOCOOCH K CAMOCTOSTEIIEHOMY aHAJIM3Y U IPUMECHEHHIO TIOJTyICHHBIX 3HAHUH.
JleMOHCTpHpPYeT YMEHHMS BEICOKOTO YPOBHS; CITIOCOOCH pa3paboTaTh CaMOCTOSTENBHBII MOIX0X K PEIICHUIO TOCTABICHHO 3a1adH.
Brnaneer HaBBIKaMM M IPHEMaMH Ha BBICOKOM YPOBHE, CIIOCOOEH aTh COOCTBEHHYIO OLICHKY H3y4aeMOoro MaTepuana. Packpsun
coJiepKaHue TEOPETUYECKON U PAaKTUIecKoi yacteit ounera Ha 85%-100%.

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

7.1 PexomeniyeMasi JiuTepaTypa

7.1.1. OcHOBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTETH

3arnaBue

W3naTenscTBO, TOI

JI1.1 |Harancon U. I1. Kpatkuii Kypc BbICIIEH MaTeMaTuKu Mocksa: Jlans, 2009
JI1.2 |TyranbaeB A. A, Teopust BEpOSITHOCTER U MaTeMaTU4YeCKas CTATUCTHKA Mockga: Jlans, 2011
Kpymun B. T
JI1.3 | ITuckyno Hukomait JuddepeHnnanbHoe U HHTETPATbHOE UCUHUCIICHUS: yuel. mocooue Mocksa: UuTerpain-
CemeHOBHY JUISl CTYJICHTOB By30B IIpecc, 2001
7.1.2. lonoJHUTeIbHAS TUTEPATypa
ABTOpBI, COCTaBUTENIU 3aryiaBue WznarenscTBo, rox
JI2.1 |I'mypman Bnagumup PykoBoACTBO K pELIEHUIO 33124 110 TEOPHH BEPOSITHOCTEN U Mocksa: Beicuiee
Edumosny MaTeMaTHYECKOI CTaTHCTHKE: yaed. mocobue obpa3zosanue, 2008
JI2.2 [ Munopckuit Bacunmit | CO0pHHK 3a7ad4 o BBICIIEH MaTeMaTHKe: yuel. mocobue Mocksa: U31-Bo ®Ous.-
TTaBnoBuY Mmar. urt., 2006
JI2.3 | JIuneBuu Onbra MaremaTrka: yae6HOe ocooue Hosocubupck: CI'YBT,
UropesHa, lllepdakoBa 2017
Tlanuna
Brnagumuposna
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTaBUTENTH 3arnaBue WznarenscTBO, TOA
JI3.1 | droxoBa C. U., Metoanueckue ykazaHusl U 33aHus 110 BBICIICH MaTeMaTHKE K HoBocubupck: HI'ABT,
Enunosa E. C., TUIIOBOMY pacueTy 1o Teme "OYHKIIUN MHOTHX ITepEeMEHHBIX" 1997
[abanuura B. U.
JI3.2 |EnunoBa E. C., Metoauueckue yka3aHus U 33[aHUA 110 BBICIICH MaTeMaTHKE K Hosocubupck: HI'ABT,
[Ma6anuua B. W. tunoBomy pacuéry "AuddepenuunansHoe ucuucieHue GyHKIHHU 1997
OJ/IHOH mepeMeHHON"
JI3.3 |T'aBpunoBa AneBTHHA | AHATUTHYECKas TEOMETPHUS: METO/I. YKa3. U 3aJaHUs 10 BBICIICH HoBocubupck: HCABT,

MuxaiinoBHa,
epbakosa ["anuna
BrnapumupoBna

MaTeMaTHKe [J1s cTyIeHToB | kypca o4. GopMbl 00ydeHUs BceX
criett. |

2009




OmneparronHas cucrema Windows

7.3 TlepeyeHb NPOrpaMMHOIO ofecneyeHust

[Taker nmpukagHOTO IMpOorpaMMHOT0 obectiedeHus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAYJIS)

Hasnauenue Ob6opynoBaHue
VYuebnast ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHON Mebeny; MynmbTuMenuiiHoe 00OpyfOBaHHE: MPOSKTOP
IIPOBEIEHUS 3aHATHH | (CTAIlOHAPHBIN), 3KpaH (cTannoHapHsIi), [TK (mepeHocHOI)
JIEKIMOHHOTO THIIA
YueOHast ayAUTOPHSA Ui | AyautopHast 1ocka; Kommuiekt yuebHoii medenu
HpOBEACHUS NpaKTHYECKUX
3aHATHHA
YuebHas ayJAUTOpHS Juis | AyauropHas 1ocka; KoMiuiekT yae6HoN Mebenn
HpOBEACHUS TPYNIOBBIX U
WHUBUIYalIbHBIX KOHCYIbTalUI
ITomerenue qutst | Komroiekt yueGHO# MeGenu Ha 15 mocagogHBIX MecT.
CaMOCTOSITENIbHOM pa6otsl | ITIK — 10 mT., mogkmoueHHBIX K cetd "MHTepHeT" u 00ecrneunBalomuX JOCTYIl B 3JEKTPOHHYIO
00yJaroumxcs “H(POPMALIMOHHO-00Pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.
VYuebHas ayIUTOPHS Ui | AyauropHast nocka; Kommiekt yueOHoi Medenu

IIPOBENIEHUS TEKYIIEro KOHTPOJIS
U IPOMEXKYTOYHOHU aTTECTALUH




