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Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 11 3ET

YacoB o yaeOHOMY ITaHy 396 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIC: 9K3aMeHHI 2, 1
ayIUTOPHBIE 3aHATHUS 128
caMmocTosTeNbHast pabora 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
08.03.01 CtpourenbctBo (nprka3z MunoOpHayku Poccru ot 31.05.2017 1. Ne 481)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmmsol:

08.03.01 Hanpasnenue noaroroBku "CTpouTenscTBO"
IIpodmis "T'uapoTexHUIECKOE CTPOUTETHCTBO"

roJ1 Hayaja noArotosku 2024

Pabouyro nporpamMmy cocraBuji(n):
K.m.H., Joyenm, Jlunesuy Onvea Heopesna
PabGouas nmporpamma omoOpeHa Ha 3acenaHuu Kadeapsl EcTrecTBeHHO-HAYYHBIX JUCHHIIJIMH

3aBenyromuii kadenpoit Bukynos Cranucias 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:

2.2.1 | I'mapaBnuka

2.2.2 | TeopeTnueckast MEXaHUKa

2.2.3 | ®unocodus

2.2.4 [ O6mas 31eKTPOTEXHUKA U SIEKTPOHUKA

2.2.5 | OCHOBBI T€OTEXHHKH

2.2.6 | Texunueckass MEXaHHKa

2.2.7 | TexHosnorudeckas npakTHKa

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCLHUILIAHBI
(MOJY.JIST)

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTI)[‘{eCKl/lﬁ AHAJIU3 U CHHTE3 l/lH(l)OpMalll/lH, NPpUMEHATH CHCTEMHBIH MOAX0 AJIs
peuieHusi NoOCTaBJICHHbIX 3aaa4

VYK-1.1: OcymiecTBiseT MOKCK U CHHTE3 MOTYYCHHOW HHPOPMAITUH [T PEIICHUS MMOCTABICHHBIX 3a1a4

YK-1.2: IIpoBoaut KpuTHYIECKNi aHATH3 HH(GOPMALINY IIPH PELICHIH IIOCTABICHHBIX 33124

VK-1.3: IlpumeHseT CUCTEMHBI MOAXO. AJIs pelieHHs MOCTaBIECHHbIX 33134

OIIK-1: Cnoco6Gen pemiath 3aa4u npogeccuoHAIbLHOM AesITeIbHOCTH HA OCHOBE HCI0Jb30BAHUS TEOPETHYECKUX U
NMPAKTHYECKUX OCHOB €CTECTBEHHBIX U TEXHHYECKHX HAYK, 2 TAK:Ke MATEMATHYECKOI0 anmapara

OIIK-1.2: TIpuMeHsieT OCHOBBI MaTEMaTHYECKOTO anmnapara Ipu peeHu  3a1a4 npo(ecCHOHAIBHOI eI TeTbHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1 | MaTemaTH4eCcKuil ammapar JJsl peleHns 3a1a4 npo(hecCHOHATBLHOMN eI TEeTbHOCTH: OCHOBEI IMHEHHOH, BEKTOPHON
anreOpbl, aHATUTHYCCKOI [€OMETPUH, OCHOBBI MATEMATHYCCKOT0 aHAJIH3a - TCOPHUIO MPEICIIOB, TU(PPepeHIHATbHOE U
HHTETPaJbHOE HCYHCIICHHS, METOIBI pelieHUs TU(depeHInaNBHBIX YPaBHECHNH, OCHOBBI TCOPHU BEPOSITHOCTEH.

3.2 | YMeTh:

3.2.1 | npuMeHATh MaTeMaTUYeCKUi anmnapat K peleHHIo 3a1a4 IpoPecCHOHANBHON AEATEIbHOCTH: peliaTh 3aJauu JTUHEHHOMH,
BEKTOPHOH anreOpbl, aHATUTHIECKOH T€OMETPHH, BBIYUCIATH Npeaesbl GYHKIHN, TPUMEHSITH METOIbI

i hepeHInaTBPHOTO ¥ MHTETPATBHOT0 HCUHCIICHNS, pelaTsh T hepeHIHaIbHbIe YPaBHEHNS, PEIIaTh OCHOBHBIC 3a1adH
TEOPUH BEPOSTHOCTEH.

3.3 | Baragern:

3.3.1 [ MaTeMaTHYECKHUM aIllapaToM JINHEHHOM, BEKTOPHON ajreOphl, aHATNTHIECKOW TEeOMETPHH, TEOPHH IPE/IEIIOB,
i hepeHIHaTbHOTO M HHTETPATbHOT0 HCUUCICHHUS, MU (hepeHIHaTbHBIX YPABHEHUH, TEOPHU BEPOSTHOCTEN I
pelieHus 3a1a4 NPoQecCuOHANTBHOM AESTEILHOCTH.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHue pa3/iesioB M TeM /BUJ 3aHATUS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATHS / Kype ATroT




Paszmen | Pa3pen 1. JIuneiinas anredpa

Jlex Jluneiinas anredpa /Jlex/ 1 6 JI1.2J11.3 0
IIp Jluneiinas anre6pa /Ilp/ 1 6 J12.1 0
Cp Jluneiinas anrebpa /Cp/ 1 8 J12.1 0
HKP Jluneiinas anre6pa /MKP/ 1 2 0
Paznen | Paspes 2. BekTopHas anredopa
Jlex Bekropnas anre6pa /JIex/ 1 12 J1.2J11.3 0
Ip Bekropnas anre6pa /I1p/ 1 12 JI2.1 0
Cp Bekropnas anrebpa /Cp/ 1 12 J12.1 0
HKP Bekrophas anreopa /MKP/ 1 2 0
Paznen | Pa3zmen 3. Ananuruyeckasi reomerpust
Jlex AnanuTtrueckas reometpus /JIex/ 1 0 JI1.2 J11.3 0
IIp Amnanuruueckas reometpus /I1p/ 1 0 JI2.1 0
Cp Amnanutryeckas reometpus /Cp/ 1 46 JI2.1J13.1 0
Paznen Paznen 4. Ilepemennas. IIpenen. ®ynkuust
Jlex Ilepemennas. [Ipenen. @ynkuus /Jlex/ 1 6 JI1.2J11.3 0
IIp Iepemennas. [Ipenen. @ynxuus /TIp/ 1 6 2.1 0
Cp Ilepemennas. [Ipenen. ®ynkuus /Cp/ 1 10 J12.1 0
HKP Iepemennas. [Ipenen. dynxuns /MKP/ 1 1 0
Paznen | Pasgen 5. Ind¢epennuanbHoe nucuucienue GyHKIui oxHOI
nepeMeHHOM’
Jlex JuddepennnanpHoe ucuucaeHne GyHKIMA 0HON mepeMeHHoi /JIek/ 1 4 JI1.2 JI1.3 0
IIp JduddepenunansHoe ucuucaenue GyHKIUA oqHON nepemeHHo# /IIp/ 1 4 J12.1 0
Cp JduddepenunansHoe ucuucaeHne GyHKIui onqHon nepemenHon /Cp/ 1 6 JI2.1J13.2 0
HKP Juddepennuansroe ucuncnenne GpyHKmi ogHol nepemenHoi /MKP/ 1 1 0
Jlex JuddeperunansHoe ucuucaeHne GyHKIUA 0JHON mepeMeHHoH /JIek/ 2 4 JI1.2J11.3 0
IIp Juddepennuansroe ucuncienne GpyHKmi ogHol nepemenHoit /Ip/ 2 4 J12.1 0
Cp JuddepernnansHoe ucuucieHne GyHKIA onqHoN nepemenHoi /Cp/ 2 8 JI2.1J13.2 0
HKP Juddepennuansroe ncancienne GyHKui ogaoi nepemenHoi /MKP/ 2 1 0
Paznen | Paspes 6. HeonpenesneHHbIH M onpeeeHHbI HHTErpaJjl
Jlex Heonpenenennsrit u onpeneneHHsi nHTErpan /Jlex/ 2 14 JI1.2 J11.3 0
Ip Heonpenenennsii u onpeaeneHHbIi naTerpa /I1p/ 2 14 J2.2 0
Cp Heomnpenenennslit u onpeneneHubiil naterpan /Cp/ 2 28 J12.2 0
UKP Heomnpenenennslit u onpeneneHubiit naterpan /MKP/ 2 1 0
Paznen | Pa3pmen 7. ®yHKIMH HECKOJIbKHX MepeMEeHHBIX
Jlex ODYHKIIMN HECKOJIBKUX MepeMeHHbIX /JIek/ 2 4 JI1.2 JI1.3 0
IIp OYHKINN HECKOJIBKHUX TIepeMeHHbIX /I1p/ 2 4 J2.2 0
Cp OyYHKIMK HECKOJIBKHUX MepeMeHHBIX /Cp/ 2 10 JI3.3 0
UKP OyHKIMN HECKONBKUX nepeMeHHbIX /KP/ 2 2 0
Paznen | Paspen 8. Iuddepenunanbuble ypaBHeHHs
Jlex Jucdepennuansueie ypapaerus /Jlex/ 2 14 J1.2J11.3 0
IIp Huddepennuansuele ypapaenus /I1p/ 2 14 2.2 0
Cp Juddepennunansusie ypasHeHus /Cp/ 2 26 J12.2 0
HKP Juddepennuansaele ypapaerns /MKP/ 2 2 0
Paznen | Pa3nen 9. Teopusi BepositHocTeil. BeposiTHOCTH COOBITHIA.
Jlex Teopus BeposiTHOCTEH. BepostHOocTH coOBITHIA. /JIek/ 2 0 J1.1 0
Ip Teopus BeposiTHOCTEH. BepositHOCTH coOBITHIL. /TIp/ 2 0 J12.3 0
Cp Teopus BepositHOCTEH. BepostHOCcTH coOBITHIA. /Cp/ 2 30 J12.3 0
HKP Teopus BeposiTHOCTeH. BepositHOocTH coObITHiL. /UTKP/ 2 0 0

5. COAEP)XAHUE JUCHHUIIJIMHBI (MOAYJIS)

Coz[epmaHHe JICKITUOHHOT'O KypcCa

1 cemectp




Pazgen 1. Jluneiinas anrebpa.

Marpunpsl. JleficTBus HaJ MaTpULIAMH (CIIOKEHUE, BBIYUTAHUE, YMHOXKEHHE MAaTPUIIbI HA YKCIIO, IPOU3BEAeHHE MaTpHLl). MuHOpP U
anredpandecKoe IOMOIHEHUE deMeHTa. OnpenenuTens n-ro nopsaxa. Ceoiictsa onpenenutenei. O0mue cBeAEHNS 0 CHCTEMAX
JMMHEHHBIX anredpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHUH ¢ N HEM3BECTHRIMU. PereHne cuctemsl. CHCTEMBI COBMECTHBIC U
HECOBMECTHBIE, COBMECTHBIE OIpe/IeNICHHbIE U HEeolpeeeHHbIe. PerieHne cucreM TMHEHHBIX anredpandecKux ypaBHEHUI
meronoM Kpamepa. Teopema Kpamepa. Cuctemsl m ypaBHEHUI! ¢ n HEM3BECTHBIMU. PABHOCHIIBHBIE CHCTEMBI. DJI€MEHTapHbIE
peoOpa30BaHUs CHCTEM JIMHEHHBIX anTreOpandecKux ypaBHeHni. TeopeMa o mepeBoe CHCTEMBI B PaBHOCHIIBHYIO €if CHCTEMY.
Pemenne cucreM NMHEHHBIX anredpandecKux ypaBHeHUil metogoM ["aycca.

Pa3nen 2. BekropHast anredpa.

OCHOBHBIC TTOHATHS U ONIPEAEICHIsI BEKTOPHOH anreOps! (BEKTOP, KOIIMHEAPHbIE, KOMITIAHAPHBIE BEKTOPBI, MOIYIIb BEKTOPA,
paBHbIE BEKTOPHI, €IUHUYHBII, HYJIEBOW BEKTOPHI). ba3uc Ha MIOCKOCTH U B IPOCTPAHCTBE. TeopeMBbl 0 pa3oKEHUH BEKTOPa MO
6azucy. KoopauHats! BekTopa B JaHHOM Oasuce (onpezaenenue). OpToHOpMHUpOBaHHBIH Oazuc. HaxoxneHne KoopanHaT BEKTOpPA 110
U3BECTHBIM KOOpAUHATaM €ro Hadaua U KoHIa. JInHelHble onepaluy HajJ BEKTOpaMHU: CJI0KEHHE, BBIYUTaHUE BEKTOPOB, YMHOKECHUE
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, JUTHHA OTPEe3Ka, YroJl MeXIy BEKTOPaMH, YCIOBHE OPTOTOHATHHOCTH BEKTOPOB, TPOCKINS 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 NapaiaeaorpaMMa, IIoIaAb TPEyrolbHUKA, Yroll MeX Ty BekTopamu). CMeIlaHHOE MPOU3BEJEHUE TPEX
BEKTOPOB — ompeseneHre. CMeImanHoe IPOM3BECHHE BEKTOPOB, 3aJaHHBIX KOOPANHATAMH B OPTOHOPMHUPOBAHHOM Oas3rce.
CBoliCTBa CMEIIaHHOTO NPou3BeAeHU. KOMIUIeKCHBIE YicTa U JeUCTBUS Haa HUMH. M300paskeHne KOMIIIEKCHBIX YHCeN Ha
IUIOCKOCTH. MOZyib ¥ apryMeHT KOMIUICKCHOT'O 4ucia. Ayredpandeckast 1 TPUTOHOMETpHUYecKasi (POPMbI KOMIUICKCHOTO YHCHIA.
Dopmyna Ditnepa. [TokazatensHas hopma KOMIUIEKCHOTO Yicia. KopeHb U3 KOMITIEKCHBIX YHCeT.

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

IMonsatue GyHKIMU. 3aBUCHMBIC U HE3aBHCUMEBIC IIEPEMEHHBIE, 00JIACTH OIPEISIICHAS] H MHOKECTBO 3HaYCHUH (QyHKINH. CHIOCOOBI
3anmanus ¢pyakiun. 'paduk Gyakiun. OCHOBHBIE CBOMCTBA (PYHKIIMU: MOHOTOHHOCTH, Y€THOCT, IEPHOTUIHOCTD,
orpanndeHHOCTh. CnoxHas ¢pyHknus. [Tonstue okpectHocTr Touku. Ilpenen dynkuun B Touke. [Ipenen GpyHkimm Ha
6eckoHeuHOCTH. beckoHeuHO Maiblie 1 OeckoHedHO Oombire GyHKIUH. Teopema o CBsI3M OECKOHEYHO MaJIbIX U OECKOHEYHO
Oopmx BemauH. [1epBrIil 1 BTOpOit 3aMedarensHble ipeiensl. CpaBHeHHE OCCKOHEYHO MaJTBIX, SKBUBAJICHTHBIE OECKOHEYHO
Maisle. OCHOBHBIC 9KBHBAIEHTHOCTH. HenpeprIBHOCTE (YHKIINH B TOUKE U HA OTPE3Ke, CBOMCTBA HEIIPEPHIBHBIX (DYHKIIUI.
Knaccugukanus Touek pazpbiBa QpyHKINH.

Paznen 5. luddepennnansaoe ucuucienrne GyHKINA 0THON TTepeMEHHOM.

[onsTre npou3BoAHON GyHKIMK B TOUKe. [ eoMeTpHuuecKkuit CMBICI IPOU3BOAHON. Y paBHEHHS KacaTeIbHOM U HOPMaH K rpaduKy
¢yskiun. [paBuna HaxosxaeHus nponsBogHoi. [Tonstue nuddepennnana pynkmu. [IpousBoaHas cnoxHoI

¢ynxnmu. [Ipon3BoHBIE BEICIINX ITOPSIKOB.

2 cemecTp

Paznen 5. luddepennnansnoe ucuucienne QyHKINA 0THON TTepeMEHHOM.

Teopems! Poms, Jlarpamka, Komu. Oxctpemyms! GyHKImu, Heobxoaumoe ycnosue. [Ipn3Haku MOCTOSHCTBA, BO3PACTAHUS U
yObIBaHus (QyHKIMHK. JlOCTaTOUHBIE IPU3HAKHU CYILIECTBOBAHUS SKCTpeMyMa (DyHKIMH. BbImykiiocTs, BOrHYTOCTD Tpaduka
¢ynxnnu. Toukn mepern6a. JlocTaTodHbIe MPU3HAKY BRITYKIOCTH, BOTHYTOCTH Tpaduka GpyHKIMK U TOUKH 1epernoda. [Ipasmo
Jlonmrans. Acumnrots! rpaduka pyHKnuu. Buasr acummror. O0muii mnaH ncciaeqoBadus GyHKIMN U HOCTpOoeHNUs e€ rpaduka

Paznen 6. HeonpeneneHnHslid 1 ornpeieJIeHHbIN HHTErpall.

IlepBooOpa3Has (hyHKIMSA W HEONIPpEAEIeHHbBIH HHTeTpall. TeopeMa CylecTBOBaHMS MepBooOpa3Hoii. CBONHCTBA HEONPEIEIEHHOTO
uHTerpana. Tabnuiia OCHOBHBIX MHTErpanoB. MeTo/ 3aMeHbI IEpEeMEHHON B HEOIPEeIeIEHHOM HHTerpane. MeToJ] HHTerpUPOBaHUS
TI0 YacTsM B HEONpEeeIEHHOM HHTerpaie. PannoHansHbie 1pobu. MHTerpupoBanye npocTeHIiX paluoHaIbHbIX IPOOeH.
PaznoxeHne paroHANEHOI IpoOH Ha MpOCTEeHIIINe.

3amada o BRIYMCICHNH IUIONIAIN KPUBOIUHEHHON Gurypsl. OnpeneneHHslil naTerpai. Teopema cymecTBoBaHusa. OCHOBHEIE
CBOMCTBa onpeneneHHoro uurerpaina. ®opmyna Hetotona — Jleiibnuia. 3amMmeHa nepeMeHHON B ONpeAeIeHHOM HHTErpae.
HHTerpupoBaHue 10 YacTsM B onpeeaeHHoM uHTerpane. HecoOcTBenHble nuTerpans! 1 u 2 poxa. Ilnomans miockoi Gurypsl B
IPSMOYTOJIbHOH IEKapTOBOM cUCTEME KOOPAUHAT.

Paznen 7. @yHKIIMU HECKOJIBKUX MTEPEMEHHBIX.

[Monsatne GyHKIMN IBYX epeMeHHBIX. CrocoOH! 3a1anuns (pyHKIMA IBYX IIEPEMEHHBIX, 001acTh ee onpeaeneHus. OKpecTHOCTh
pamuyca r Touku. IIpenen GpyHKINM ABYX IepeMeHHBIX. YacTHBIE M OTHOE NPHUPAIIEHHs (GYHKINH IBYX epeMEHHbIX. 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
muddepeHnmposanus. DKcTpeMyM (YHKIUH ABYX MepeMeHHBIX. HeoOXoMuMble i JOCTaTOUHBIC YCIOBUS CYIIECTBOBAHUS
JKCTpEMyMa.

Paznen 8. Auddepennumansupie ypaBHEHUS.
[Nonstre muddepernnansHoTo ypaBHEeHUS. [lopsanok, pemenne nuddepeHnnanIsHOro ypaBHeHUS. IHTerpansHble KPUBBIE.
Juddepenunanbueie ypaBHeHus 1-ro nopsaka: ooumii Bua, 3agavya Koy, ob1iee 1 yacTHOE pelieHust, O0IUi 1 YacTHBII




uHTerpansl. JuddepeHyansHple ypaBHEHUS C pa3IeICHHBIMU U pa3AeNISIOIUMHUCS NTepeMeHHbIMU. JInHeHHbIe

i depeHnnanbHble ypaBHeHus 1-ro nopsaaka. AnddepeHiuansabie ypaBHEHHs BBICIINX HOPSIKOB, JOITyCKAIOIINE TIOHMKEHHIE
nopsnxka (3 suma). OOImue MOHATHS O IMHEHHBIX OTHOPOIHBIX AU PEePCHIIMATBHBIX YPAaBHEHHUAX BEICIINX ITOPSAKOB: ONpeeIeHue,
HOHSTHE O TMHEHHO HE3aBUCUMBIX (QYHKIUX, (DyHIaMEHTaIbHAast CHCTeMa penieHui. TeopeMa o CTPYKType O0IIero pemeHns
JUHEHHOT0 OJHOpoAHOro AuddepeHnansHoro ypaBHeHus. BeiBon popmyn 1 00111ero pereHus JMHEHHOr0 0JJHOPOAHOTO

I depeHINaTBHOTO ypaBHEHNS 2-T0 nopska. JInHeiHele HeotHOpOoaHbIE AuddepeHIanbHble ypaBHeHHs. TeopemMa o cTpyKType
00IIeTOo pelIeHNs IMHESHHOTO HEOTHOPOIHOTO MU (hepeHINaTIBFHOTO YpaBHeHHs. JInHeHHBIe HEOTHOPOIHBIE TU((epeHIHaTbHEIE
YpPaBHEHUS € TIPaBOH YaCThIO CIIEIIMAIFHOTO BUJA.

IIpakTHueckue 3aHATUS

1 cemectp
[Npaxtiueckoe 3austie 1. OnpenenuTens U €ro CBOKCTBA. BoIuncienne onpenenuTens o CTPOKe, CTONIOLY
[IpakTiaeckoe 3ausTHe 2. Pemmenne cucteM TMHEHHBIX ypaBHeHHH (MeTon Kpamepa, meton "aycca amst KBaApaTHBIX CHCTEM)
IIpaktiueckoe 3ansTHe 3. Pemenne cucteM TMHEHHBIX ypaBHEHHH (MeTox ["aycca At MPOU3BOIBHBIX CUCTEM)
IMpakTudeckoe 3ansatue 4. Bekropsl. JIuHeliHbIE onepalliy HaJl BEKTOPaMHU.
ITpaktuueckoe 3ansatue 5. JleCTBUA C BEKTOpaMHU, 33JaHHBIMU KOOPJAMHATaAMU
IIpakTuueckoe 3anarue 6. CkalsipHOE IPOU3BEIECHUE BEKTOPOB
IIpaktuyeckoe 3anarue 7. BekTopHOe M cMelIaHHOE POU3BECHHS BEKTOPOB
I[Tpaxtiueckoe 3austie 8. KonrponbHas paboTa
IIpakTuyeckoe 3anarue 9. KoMmiiekcHble yucia
Ipaktiueckoe 3austue 10. yHKIHK: 00IaCTh ONpEeIeHNUs, 00IacTh 3HAaUeHHH, CBOMCTBA, TpaduKu TMHEHHON (QYHKINH,
KBaJIpaTUYHOM, 00paTHOM PONOPIIMOHAIBHOCTH.
[Mpaktnaeckoe 3anstue 11.I1penens QyHKIMNA: OCHOBHBIC HeompeaeneHHOCTH. b.6. 1 6.M. QyHKITHH
IIpakTnueckoe 3anarue 12. 3ameuaTenbHbIE IPEAEIIB
IIpaktuyeckoe 3anarue 13. IIpousBoanas u auddepenuunan
I[Tpaxtiueckoe 3ausitie 14. [IpousBoxHas cinoxHol QyHKIUK U IPOM3BOJHBIC BBICIIUX ITOPSIIKOB

2 cemecTp
[Ipaktiueckoe 3anstue 1. [Ipasuno Jlonutans. MccnenoBanue GyHKIUH HA MOHOTOHHOCTB U 3KCTPEMYMBI C TOMOIIBIO IEPBOH
MPOU3BOAHOM.
[MpakTHyeckoe 3aHaTHE 2. ACUMITOTHI rpadurka GpyHkImH. [lomHOE HccnenoBanue GYHKINI ¥ TOCTPOSHHE rpaduKa.
IIpakriueckoe 3ausTue 3. [leppooOpasHbIe U HEONPEAETICHHBIN HHTETPaI: HEIOCPEICTBEHHOE HHTETPHPOBAHNUE.
IIpaktiueckoe 3ansTHE 4. IHTerpupoBaHue MojBeeHUeM oA 3HaK quddepeHnnana, 3aMeHa NepeMEHHOM.
I[Tpaxtiueckoe 3austie 5. @opMyna HHTETPUPOBAHUS 110 YaCTsAM. IHTErpupOBaHUE palliOHAIBHBIX APOOCH.
IIpakTrueckoe 3anstue 6. OnpeneneHHbIH HHTErpal U ero Beraucienue (hopmyna Hetorona—JIeliOHuIa)
IIpaktiueckoe 3ansTue 7. HecoO6cTBeHHBIH HHTErpan | u 2 poaa: BEIUHCICHHE.
ITpaxtuueckoe 3austie 8. [IpuioskeHus onpeneIeHHOro HHTerpaa (BEMUCICHHE IUIomanei Guryp n o0beMoB Tel BpaleHHs)
IMpakTrdeckoe 3ansaTHE 9. DYHKINT HECKOJIBKUX ITEPEMEHHBIX: YaCTHBIE TPOU3BOIHEIEC U M depeHnnat.
IIpakriueckoe 3anstie 10 YacTHBIC MTPOU3BOAHBIC BTOPOTO MOPSAAKA M IKCTPEMYM (DYHKIIUH JBYX NEPEMEHHBIX.
IIpaktuyeckoe 3anstue 11. KontponsHas pabora
I[Npaxtiueckoe 3austie 12. Inddepennuansapie ypaBHeHHS 1-ro HOPsIKa ¢ pa3aeiISIOIIMUCS IePEMEHHBIMU.
IIpakTiaeckoe 3anstue 13. JInneltnsle mud epeHnnanbHbIe ypaBHEHNA 1-T0 mopsaka
Ipaktiueckoe 3anstue 14. JuddepeHnuansable ypaBHEHUS N-T0 MOPSIKa, JOIIyCKAIOINIe TOHWKEHHE TOPAaKa.
I[Tpaxtuueckoe 3austie 15-16. Jluneiinsie oqHopoauble quddepeHnnanbHbe ypaBHEHUS N-TO TOPsIIKa.
[Tpaktnaeckoe 3anstue 17-18. JInneitHbie HeoaHOpOIHBIE AU HEpEHIATBHBIC YPAaBHEHHS N-T'0 TIOPSIIKA.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLIEHOYHBIX CPEICTB

- 3aJaHusA U1 IIPOBEACHUA KOHTPOJBHBIX pa60T;
- OK3aMCHAITHOHHBIC BOIPOCHI.

6.2. Tembl NHCLMEHHBIX PadoT

KonTponsHBEIE pabOTH IO TeMaM:

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

2. KoMIuiekcHbIe uncia (JIOMaIIHss KOHTPOJIbHAsA padboTa)

3. Brrancnenne npenenoB OyHKINH (IOMaIHAS KOHTPOIBbHAS paboTa)
4. UccnenoBanue ¢pyHKOuUi (TOMaIIHsIs KOHTPOIbHAS paboTa)

5. OnpenenéHHbIi 1 HeonpeAenEHHBIH HHTErpal (2 cemecTp).

6. TnddepeHnmansapie ypaBHEHIS(IOMAIIHS KOHTPOJIbHAS paboTa).
3. TuddepennnansHeie ypaBHEHUS (2 ceMecTp).

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

BOIIPOCBI K DK3AMEHY B 1 cemectpe

Pasnen 1. Jluneiinas anreopa.




1. Marpuusl. JleficTBus Haa MaTpuLaMu (CIIOKEHHE, BEIUNTAHNE, YMHOKEHHE MAaTPHILIBI HA YUCIIO, TIPOU3BEICHUE MATPHILL).

2. MuHop 1 anrebpanvecKkoe AONOJIHEHUE dIeMeHTa. ONpeaeuTels I-Iro MopsaKa.

3. CBolicTBa oIpeneIuTeneil.

4. O0mue cBeIeHNS 0 CUCTEMAaX JTHHEHHBIX alredpandecKux ypaBHeHHH. CHCTEMBI N ypaBHEHUH C N HEM3BECTHRIMU. PerieHne
cucteMbl. CHCTEMBI COBMECTHBIE I HECOBMECTHBIE, COBMECTHBIE OIPEICNICHHBIE U HEONIPEIeIeHHbIE.

5. Perienne cucteM JIMHEHHBIX anreOpandeckux ypaBHeHUH MetonoM Kpamepa. Teopema Kpamepa.

6. CrcteMBl m ypaBHEHHH C N HEM3BECTHBIMH. PABHOCHIIEHBIC CHCTEMEBI. DIIeMEHTapHBIE IPe00pa30BaHMs CHCTEM JIMHEHHBIX
anrebpandeckux ypaBHeHHI. Teopema o mepeBojie CUCTEMBI B PABHOCHIIBHYIO €1 CHCTEMY.

7. PerieHne cucTeM JTMHEHHBIX anredpandeckux ypaBHeHU metoioM ["aycca.

Paznen 2. BektopHas anreOpa.

8. OCHOBHBIE TIOHATHS U ONPeeNICHUs] BEKTOPHOU anreOpsl (BEKTOpP, KOJUTHHEapHbIe, KOMILIAaHAPHBIC BEKTOPBI, MOIYNb BEKTOPA,
paBHBIE BEKTOPBI, €TMHUYHBIHN, HYJEBOH BEKTOPHI).

9. ba3uc Ha TIOCKOCTH U B IPOCTPAHCTBE. 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 onepanviy HaJl BEKTOPAMH: CIO)KEHHE, BEIYUTaHNE BEKTOPOB, YMHOXKEHIE BEKTOpa Ha YHCIIO.

12. CkanspHoe IPOU3BEAECHUE BEKTOPOB, CBOMCTBA CKAILSIPHOTO IPOU3BEICHMUS.

13. IlpuMeHeHue CKaIsSpHOTO MPOU3BEICHHS K PEIICHUIO 3a1a4u (MOIyIb BEKTOpa, IJIHHA OTpe3Ka, YTold MEKAY BEKTOpaMH, yCIOBUE
OPTOTOHAJILHOCTU BEKTOPOB, POEKIHs BEKTOpPA Ha BEKTOD).

14. BekTopHOE IPOU3BEICHHUE ABYX BEKTOPOB, CBOMCTBA BEKTOPHOI'O IPOU3BEACHUSL.

15. IlpuMeHeHUe BEKTOPHOTO IIPOU3BEACHH K PEIICHUIO 3a4a4 (TUIOIA Iy HapajiesiorpaMMa, TPEyrolnbHIKa, YTOT MEXITy
BEKTOPAMH).

16. CmemaHHOE ITPOU3BEACHIE TPEX BEKTOPOB — ornpenereHne. CMemaHHoe IPON3BEeICHNE BEKTOPOB, 3aIaHHBIX KOOPIHHATAMH B
OPTOHOPMHPOBAHHOM Oas3mHce.

17. CBoiicTBa CMEUIaHHOTO MPOU3BEICHHS.

Paznen 3. AHanuTHuecKas FeOMETPUS

18. IlpssMoyronbpHas JeKapToBa CUCTeMa KOOPMHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas Touka 1 HOPMaJIbHBIH BEKTOP IJIOCKOCTH. Y paBHEHHE MIOCKOCTH, IPOXOISIIEH uepe3 JaHHYIO TOUKY
MEePIEeHANKYISIPHO JaHHOMY BekTopy. OOIiee ypaBHEHHUE TNTOCKOCTH.

20. YpaBHeHM€ IUIOCKOCTH, IIPOXOIAILEH Yepe3 TpU TOUKU. Y PaBHEHHUE INIOCKOCTH «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCAX.
21. OnopHast TOYKa U HaNpaBIAIOMMK BeKTOp npsaMoit. OO1iue, mapaMeTpuieckrie, KAHOHUYECKHEe YpaBHEHUS IPSMO B
npoctpaHcTBe. KaHoHMUYeCKHe ypaBHEHUS IPAMON B IPOCTPAHCTBE, MPOXOIAIIEH Yepe3 IBE TOUKH.

22. Yron Mexay npsiMoil U INIOCKOCThIO. Touka nepeceuenyst MpsMoi U MIIOCKOCTH.

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

24. OxpyxHOCTh. KaHOHMYECKHE ypaBHEHHS OKPY)KHOCTH U €€ TIOCTPOSHHE.

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

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

27. Ilapabona. Kanonnueckue ypaBHeHHs apaboIIbl U ee MOCTPOSHHUE.

Paznen 4. Ilepemennas. Ilpenen. OyHxuus.

28. INonstue pyHKIMHU. 3aBUCUMBIE U HE3aBUCUMBIE IIEPEMEHHBIC, 00JIaCTh OIPEIEICHNS U MHOXKECTBO 3HAYCHUH (DYHKIIUH.
Crioco0bI 3amanus GyHKIuH. ['paduk GyHKIHH.

29. OCcHOBHBIE CBONCTBA (PYHKIIMH: MOHOTOHHOCTb, Y€THOCTb, TIEPHOTMIHOCTE, OTPAaHHICHHOCTb.

30. CnoxxHas GyHKIHS.

31. [lonarue okpectHOCTH Touku. [Ipenen GyHKIMU B TOUKe.

32. Tlpenen GpyHKIMHA HAa OECKOHESYHOCTH.

33. BeckoHeuHO MaiTble M OecKOHeUHO Oombiire GyHKIun. Teopema o cBI3u OECKOHEUHO MaIBIX ¥ OECKOHEYHO OOJBIINX BEITHYHH.
34. IlepBblii 1 BTOPOH 3aMevaTeNbHbIEC IPEIEIBL.

35. DKBUBaIIEHTHbIE OECKOHEYHO MaJlble BeIMUMHBI. OCHOBHBIC 9KBHBAJICHTHOCTH.

36. HermpepbIBHOCTS (DYHKIIMH B TOUKE M Ha oTpe3ke. Kitaccupukanus Touek paspeiBa. CBoIcTBa HENIPEPHIBHBIX (DYHKITHI.

Paznen 5. luddepenunansnoe ucuucienre GyHKIUA 0THON TepeMEHHOH.

37. IlousaTre NPOU3BOTHON (PYHKIIMU B TOUKE.

38. 'eoMeTpHYIeCcKUi CMBICT IPOU3BOTHOM. Y PaBHEHNS KacaTeNbHOH W HOpMaJH K TpaduKy QyHKIIHH.
39. IIpou3BOAHBIE BBICIIHX MOPSIIKOB.

40. TTonsitue nuddepenimana GyHKIIUH.

BOITPOCBHI K O9K3AMEHY Bo 2 cemectpe

Paznen 5. luddepennmansHoe ucurcaeHue GyHKIMNA 0JHON TepeMEHHOM.

1. OxcTpeMyMBI HYHKIHH.

2. Ilpu3Haku OCTOSHCTBA, BO3PACTAHUS U YOBIBAHUS (DYHKIUN.

3. JlocTaTo4yHbIe MPU3HAKYU CYIIECTBOBAHMS dKCTpeMyMa (DyHKIIHUH.

4. BBIyKJIOCTB, BOTHYTOCTH I'paduka ¢pyHKuun. Touku meperuda.

5. JlocTaTo4HBIC TPU3HAKH BBRITYKJIOCTH, BOTHYTOCTH Ipaduka (pyHKIHMH U TOUYKH IIeperuoa.
6. ITpaBuito Jlonurass.




7. AcumnToTsl rpaduka GyHKIUH. BHas acHMIITOT.

8. OOwwmii m1aH uccnenoBanust GYHKIMU U TOCTPOeHUs €€ rpaduka.

9. KoMIiekcHble 4ncna: onpeesneHye, 1eHCTBUTENbHAsE U MHUMAs YaCTU KOMIUIEKCHOTO 4YKcila, MHUMAas €IMHHLIA, PaBHBIE,
COMPsKEHHbIE KOMIUICKCHBIE YHUCTA.

10. [deiicTBus HaJ KOMIUIEKCHBIMH YHcaaMy. M300paxkeHre KOMIUIEKCHBIX YHCEI.

11. TpuroHomeTpHudecKas 1 IoKa3aTenbHast GOPMBI 3aITICH KOMIUIEKCHBIX YHCEIL.

12. YMHOXEHHE 1 JeJIeHNe KOMIUIEKCHBIX YHCeJ B TPUTOHOMETpHUIeckoi ¢popme. Popmyna Myaspa. M3Binedenne aprudMeTHIecKux
KOpHEH U3 KOMIUIEKCHBIX YHCEL.

Pa3nen 6. HeonpeneneHHblil U onpeeeHHbIN HHTErpal

13. IlepBooOpa3Hast (pyHKIHS U HEONPEISICHHBINH HHTErpall. Teopema CylecTBOBaHNUS IepBOOOpa3HOIL.
14. CpoiicTBa HeoNpeAEICHHOTO HHTErpaa.

15. Metoz 3aMeHBI IEPEMEHHON B HEONIPEJEIEHHOM HHTErpale.

16. MeTon UHTErpUpOBaHUs 110 YACTSM B HEOIIPEAEICHHOM UHTErpale.

17. ParnonansHele 1pobu. IHTerpupoBaHue NPOCTEHIINX palliOHAIBHBIX JPOOeH.

18. PasnoskeHue palMoHaIbHOM ApoOH Ha pocTeiine

19. 3agaga 0 BEIYMCIICHUH TUTOIIAN KPUBOIMHEHHOH (urypsl. OnpeneneHHbIH nHTErpai. TeopeMa Cyme-CTBOBaHUS.
20. OcHOBHBIE CBOMCTBA ONPECIIEHHOIO HHTETpaa.

21. ®opmyna Hetorona — Jleitbuuna.

22. 3aMeHa TIepeMEeHHOM B ONpeAeICHHOM HHTerpale.

23. MHTerpupoBaHue 0 YacTsIM B OIIPECIIEHHOM HHTErpaje.

24. HecoOCTBEHHBIE HHTETPAIIBI ¢ OECKOHEUHBIMHU TIpeeIaMu.

25. HecoOCTBEHHBIE HHTETPAJIBI OT Pa3pbIBHOM (QyHKIIHH.

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

Paznien 7. ®yHKIIMM HECKOJIBKUX NIEPEMEHHBIX.

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

28. YacTHbIe U TOJTHOE NPUPAIICHNS (QYHKIINN IBYX IIEPEMECHHBIX.

29. YacTtHble NpOU3BOAHbIEC (HYHKIIUH ABYX MEPEMEHHBIX.

30. IMonubeii auddepeniman GyHKIUU IBYX MEPEMEHHBIX, YaCTHbIE TU( hepeHIIHAaTbI.

31. KacaTenbHas INIOCKOCTb X HOPMaJb K IOBEPXHOCTH.

32. YacTHble MPOU3BOIHBIE BBICIIUX MOPSIIKOB. TeopeMa 0 He3aBUCUMOCTH OT MOCIe0BaTeNbHOCTH quddepeHnnpoBanysl.
33. DkcrpemMyM GYHKIMU ABYX NepeMeHHbIX. HeoOXoauMble U TOCTaTOUHBIE YCIOBHS CYILIECTBOBAHUS DKCTPEMYMaA.

Paznen 8. TuddepeHnnanbabie ypaBHEHUS

34. INonstue mupdepernuansHoro ypaHeHus. [lopsnok, pemenne quddepeHnInaabHOro ypaBHeH!A. MIHTerpaabHble KpUBBIE.
35. Tuddepenunanbuble ypaBHeHUs 1-ro nmopsiaka: oOmuii Bux, 3agada Ko, obiiee 1 yacTHOE penieHus1, OOLIMIt M YaCTHBIH
HHTETPaJIbL.

36. MuddepernuanbHble ypaBHEHUS € pa3AeIeHHBIMHI U Pa3AeIIOMUMHUCS ITePEMEHHBIMH.

37. Jluneiinsle nuddepeHmaIbable ypaBHEeHHs 1-ro mopsaka.

38. TucddepeHunanbble ypaBHEHUS! BHICIINX MTOPSIKOB, JIOIYCKAIONINE TOHWKEHNE MOPSAKS.

39. OOmue MOHATHSA O JIMHEHHBIX OHOPOIHBIX TU((epeHIIHANTFHBIX YPaBHEHHUAX BBICIINX ITOPSIKOB (OTpeeNieHre, TIOHITHE O
JMHEHHO He3aBUCUMBIX (YHKIUSX, PyHIaMEHTalIbHasl CHcTeMa peneHuil). Teopema o CTpyKType 00IIero pemeHus TMHEHHOTo
OJHOPOJHOTO I hepeHINaTBHOTO YPaBHEHHS.

40. BeiBoxt opMyIt Ut OOIIETO peIIeHNs IMHEHHOTO OAHOPOIHOTO TU(GEepeHIIHANTEHOTO YPaBHEHHUS 2-T0 ITOPSIIKA.

41. JIuneiinslie HeogHOPOAHBIE MU(depeHnnansHbIe ypaBHeHHA. OnpeneneHue. TeopemMa 0 CTpyKType 0OIIero pemeHus JTHHEHHOTO
HEOJHOPOAHOTO AU depeHInanbHOro ypaBHEHHUS.

42. JIuHeiinble HEOAHOPOIHBIC MU GepeHIIMATBHBIC YPABHEHHS C MPABOM YacThIO CHICNHANBHOTO BUa (3 caydas).

Pa3nen 9. DneMeHTHI TEOPHH BEPOSTHOCTEH.

43. DnemeHTh KOMOUHATOPUKHU. Pasnuunble BUibl coenunennit IlepectranoBku. Pasmemenus. Couertanus.
44. TIpeamet Teopun BeposiTHOCTeH. McnbiTanue. Mcxon nenbrranus. Kinaccudukanns coOsrtaid. [TomHas rpymma coOBITHA.
45. Yacrota nosiBieHust coobITus. Kmaccndeckoe omnpenienieHne BEpOSITHOCTH.

46. Cymma, Ipou3BeeHNE, pa3HOCTh COOBITHH.

47. YcnoBHasi BEpOSITHOCTb.

48. Teopembl CIOKEHHUS BEPOITHOCTEH U CIIEICTBHS U3 HUX.

49. Teopema yMHOXKEHUS BEPOSATHOCTEH U €€ CIIEACTBUSL.

50. Teopema 0 BEpOATHOCTHU MOSIBICHUSI XOTs Obl OJJHOTO COOBITHSL.

51. TeopeMma o ITOTHOW BEPOSTHOCTH COOBITHSI.

52. BepostHocTs runotes. @opmyinsl baiieca.

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

54. Acumnrotnueckue Gopmysl. Popmyna ITyaccona.

55. JlokanbHas Teopema MyaBpa — Jlamaca.

56. NnTerpansHas TeopeMa Jlammaca.

Paznen 10. DnemenTsl Teopuu BeposiTHOCTEH. CirydaiiHble BEIMYUHBI.
57. CnydaliHble BEIMYHMHBI, UX BUABL. 3aKOH paclpe/elIeHus ClydaiiHOM BenuduHbl. Pan pacnpenenenus. MHOrOyroJibHUK
pacmpeneneHus.




58. dyHK1UA pacipeaeneHus BepOATHOCTEH ClTydaifHONM BEIUMYHMHBI, € CBOUCTBA U TpauK.

59. BeposiTHOCTB NONalaHKs CIy4aiiHON BeTMYHMHBI HA 3a/JaHHBIN y4acTOK. TeopemMa 0 BEpOATHOCTH OTAEIBHO B3ATOTO 3HAUCHUS
HEIpPEePBIBHOM CITy4ailHON BEJIMYMHBI.

60. ITnoTHOCTH pacmpeneneHus BeposTHOCTeH. CBOIiCTBA INIOTHOCTH, X TEOMETPHYECKAs! HHTEPIPETALUsL.

61. MaTtemaTHueckoe 0XHIaHHE JUCKPETHOM U HEMIPEPBIBHOM ciydyailHOH BennuuH. CBOMCTBA MaTEMAaTHUYECKOTO OKUIAHUS.

62. Moja u MeuaHa CiIyq4aiiHOM BeJTUYHHBI.

63. lucniepcus U cpeHee KBaApaTUIECKOE OTKIOHEHUE TUCKPETHOM U HENPEPLIBHOM CilydaiiHOW Benn4yuH. CBOMCTBA AUCIIEPCUM.

ITpumepHsbIe 3aaHus Ul IPOBEICHUS TEKYILETO KOHTPOISI U IPOMEXKYTOYHON aTTECTALlMM HAXOAATCS Ha y4eOHOM TopTae
CI'YBT B xypce MATEMATHKA.

6.4. MeTroaquueckue MaTepuaJibl, ONpee/IsIoIMe NPouelypPbl OLlCHHBAHUS

OK3aMeH 110 JUCIUIDIAHE B 1 U 2 ceMecTpax COAEp>KUT TEOPETHUCSCKYIO YacTh, HATIPABJICHHYIO Ha OLICHKY 3HAHWH W IPAKTHIECKYIO
4acTh, HAIIPABJICHHYIO HA OIIEHKY YMEHHI M HABBIKOB, XapaKTePHU3YIOMUX (JOPMUPOBAHHUE YKA3aHHBIX KOMIICTCHITHH.
TeopeTuueckast 4acTh 3K3aMeHa MO JUCLHUIINHE MIPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOGHHE IMPOIEHHOTO MaTeprana —
TOHSTHUS, ONIPEAEIEHH s, CBOWCTBA, TEOPEMBI.

B pamkax TeopeTHueckoif 9acTH 00y4Jaromuiics A KaXKJ0T0 BONIPOca (hOPMYIHpPyeT IPaBHIBHEIE, C €70 TOYKH 3PSHUS, OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIE OTBETHI Ha BOIIPOCHL. B MpoTUBHOM citydae 3amgaHue
CUUTAETCS HE BBIMOIHEHHBIM.

ITpakTHdeckas yacTh HK3aMeHa [0 AUCIUIUTIHE TIPECTAaBIAET 3a/1auH, HAllpaBICHHBIEC Ha BELBICHNE BO3MOKHOCTH ITPAKTHYECKOTO
HIPUMEHEHUS KOHKPETHOTO TEOPETHUECKOTo paszena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOIHEHUS TEOPETUYECKOH U MPAaKTUYECKON yacTeil B COOTBETCTBUH C
IPHBEICHHBIMU HIDKE TPEOOBAHUAMH.

Kpurepuu onenusanus:

"HEYOBIETBOPUTENBHO" - 00YJaIOIIUICS MOKa3bIBaeT CIA0bI YPOBEHb TEOPETHUECKHUX 3HAHUI. HeyBepeHHO U TOrH4ecKu
HEToCJIe0BaTeNIbHO H3araeT MaTepral. HempaBunbHO oTBeYaeT Ha JOMOJIHUTENbHbBIE BOIIPOCH] MU 3aTPYAHSAETCS C OTBETOM Ha
HIX. He nmeeT geTkoro mpencrasineHns 00 M3ydaeMoM MaTepHale, JOIMycKaeT Ipyosle omuoKku. JleMOHCTprupyeT YacTHIHEIE,
(hparMeHTapHBIe, OYEHB TOBEPXHOCTHBIC YMEHHS, JOITyCKas Ipyoble omHiOKH. JleMOHCTpUpPYeT HU3KHUH YPOBCHD BIIaICHUS
MaTepHajoM, JIoMycKas rpyOblie omrOKu. PacKpbLl coepkanne TeoOpeTHIecKoi U MpaKTHUECKON yacTel Ounera MeHee, yem Ha
59%.

"V 1OBIETBOPUTENHHO" - 00yJatomuiics MOKa3bIBaeT 3HAHIE OCHOBHOTO JICKI[IOHHOTO ¥ IPaKTHIEeCKOro MaTepruana. B oreere He
BCET/la MPUCYTCTBYET JOTUKA H3T0keHHs. OOyJaromuiics UCIIBITHIBACT 3aTPyAHEHHUS IPH PEIICHUN IPAKTHUCCKUX MTPUMEPOB.
IToka3biBaeT parMeHTapHbIC, YaCTUUHbIE 3HAHUS. [JleMOHCTpHUpyeT yMeHus 6e3 TpyObIx ommbok. He orpaboTaHb! HaBBIKK U
TPUEMBI CAMOCTOSTEIBHON paboTHI. PACKPBLT cotepkaHie TEOPETHIECKOH 1 IIPaKTHIECcKoi dacTel Omtera Ha 60%-74%);
"Xoporo" - obygaromuiics IOKa3bIBaeT JOCTATOYHBIA YPOBCHb TEOPETHUECKHUX U MPAKTUUECKUX 3HAHMH, CBOOOIHO ONEpHpyeT
OCHOBHBIMHU TOHATHSIMU. YMEET aHAIU3UPOBATh, HO JIOMYCKAaeT HEKOTOPbIe MOTrpemHoCcTH. OTBET MOCTPOEH JIOTHYHO, MaTepHa
U3J1araeTcs rpaMoTHO. JleMOHCTpUpYyeT 3HaHUs B 6a30BOM (CTaHIAPTHOM) 00BEME, CIIOCOOEH pelIaTh THIIOBBIC 3a/1a4H.
JleMoHCTpHpYeT yMeHHMS Ha 0a30BOM (CTaHAAPTHOM) ypoBHE. Briaseetr 6a30BEIMI HAaBBIKAMHU M IIPHEMaMH T10J1 KOHTPOJIEM HIIH
PYKOBOACTBOM. Packpbl cofieprkaHre TEOPETHUECKOM U MpaKTHUeCcKoi yacTeit 6mera Ha 75%-84%.

"OTnn4HO"- 00yHaIOIHMICS TTOKA3bIBAET HE TOJILKO BEICOKUH YPOBEHb TEOPETHUECKMX 3HAHUM 110 U3Y4aeMOW JMCHMILIMHE, HO U
BUIUT MEKIUCIUILTHAPHBIC CBSI3H; YMEET aHAM3UPOBATh PAKTHUECKHUE CUTYalii. OTBET IIOCTPOCH JIOTHYHO. MaTepuai
M3JIaraeTcs 4eTKO, ICHO, apTyMEHTHPOBAHHO. Y MECTHO HCIIOJNIB3yeT HH()OPMAIIMOHHBIN 1 WLTIOCTPATUBHBIA MaTepHall.
JleMOHCTpHUpYET BBICOKHMI yPOBEHb 3HAHHIA; CIOCOOEH K CAaMOCTOSITEIbHOMY aHAIN3Y U IPUMEHEHHIO MTOYyYEeHHBIX 3HAHHUM.
JleMOHCTpHpYyeT yMEHHs BBICOKOTO YPOBHS; CIOCOOCH pa3paboTaTh caMOCTOSITENIBHBIHN MOAXO/ K PEIICHUIO IIOCTaBICHHON 3a1a4n.
Brnaneer HaBBIKaMM M IpHEMaMH Ha BBICOKOM YPOBHE, CITIOCOOCH 1aTh COOCTBEHHYIO OLICHKY H3y4aeMOoro MaTeprana. Packpsin
coJiepKaHNe TEOPETHIECKON U PAKTUIECKOH 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, TOA
JI1.1 |TyranbaeB A. A., Teopust BEpOSITHOCTER U MaTeMaTU4YeCKas CTATUCTHKA Mocksa: Jlans, 2011

Kpynun B. T
JI1.2 | Harancon U. I1. Kpatkuii Kypc BbICIIEH MaTeMaTuKu Mocksa: Jlans, 2009
JI1.3 | IIuckynoB Hukomnait JuddeperunanbHoe U UHTErpajIbHOE UCUUCIECHUS: yuel. mocodue Mocksa: NUHTerpai-

CemMeHOBUY JUTSL CTYJICHTOB BY30B IIpecc, 2001

7.1.2. lonoJIHUTEIbHASA JINTEPATYpa

ABTOpBI, COCTaBUTENIU 3aryiaBue WznarenscTBO, oA
JI2.1 | JIuneBuu Onbra MaremaTrka: yae6HOe ocooue Hosocubupck: CI'YBT,

UropesHa, lllepdakoBa 2017

lanuna

Brnapumuposna
JI2.2 | Munopckuit Bacunuii | COopHHK 3a71a4 0 BBICIIEH MaTeMaTHKe: yued. mocobue Mocksa: U3n-Bo ®Ous.-

ITaBmoBHY Mmar. Jmrt., 2006




ABTOpBI, COCTABUTEIH

3arnaBue

W3znarenscTBO, TOI

JI2.3 [I'mypman Brnagumup PykoBoACTBO K pELICHHUIO 3a1a4 110 TEOPHH BEPOSITHOCTEH U Mocksa: Beici.
EdumoBuu MaTeMaTHYECKON CTaTUCTUKE: yueld. mocodue obpa3zoBanue, 2008
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, roj
JI3.1 |T'aBpusoBa AneBTuHa | AHamuUTHYeCKas F€OMETPHs: METOA. YKa3. U 3aJaHus MO BbICIIEH Hosocubupck: HI'ABT,
MuxaiinoBHa, MaTeMaTHKe [J1s1 CTyAeHTOB 1 Kypca o4. GopMbl 00ydeHHs BceX 2009
[lepbakosa ["anuHa criett. |
BnagumuposHa
JI3.2 |EmunoBa E. C., MeTtoanueckue yka3aHus U 33aHus 110 BBICIICH MaTeMaTHKE K HoBocubupck: HI'ABT,
[Tabanuna B. 1. TUnoBoMy pacuéry "IuddepeHuunansHoe HCUUCTCHHE HYHKIMH 1997
O/IHOM mepeMeHHON"
JI3.3 | droxosa C. U., Meronnyeckue yKazaHus U 3aJaHUs 110 BBICIIEH MaTeMaTHKE K HoBocubupck: HI'ABT,
Enunosa E. C., TUTIOBOMY pacyeTy o TeMe "OyHKIUU MHOTUX EPEMEHHBIX " 1997
la6anmaa B. U.

7.3 IlepeyeHs MPOrpaMMHOIO o0ecneyeHust

Oneparnronnas cucrema Windows
ITaket npuknagHoro nporpaMmmuoro odecneuyenus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnagenue ObopynoBaune
YuebHas ayJAUTOpHs quist | AynutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP
MIPOBEICHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTauoHapHbIi), [1IK (mepeHocHOH)
JIEKIIMOHHOT'O TUIIa
VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn
TIPOBEICHISI MPaKTUIECKUX
3aHATUN
VYyeOHas ayAUTOPHS i | AyauropHas nocka; Kommiekt yuebHoii medenu
IIPOBEIEHUS TPYIIOBBIX u
WH/IMBUTyaJ bHBIX KOHCYIbTAIAHA
ITomemenue qutst | Kommnekt yueGHOIT MeOenu Ha 15 mocagouHBIX MeCT.
CaMOCTOSITEIILHOM pa6otsl | IIK — 10 mrt., noakmoyeHHbIX K cetd "MHTepHeT" M o0ecrneunBarouX JOCTYI B JIEKTPOHHYIO
o0yJaronxcs nHpOpMaMOHHO-00pa30BaTEIBHYIO CPeIy Y HUBEPCHUTETA.
YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

MPOBEACHNSA TEKYLIECTO KOHTPOJIA

u HpOMe)KyTO‘lHOﬁ aTTeCTalun




