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3akperuiena 3a kadeapoi EcTecTBEeHHO-HAYYHBIX JUCIUILIINH
O6pa3oBarenpHast 08.03.01 Hammpasnenue nonroroBku "CTpouTenscTo"
mporpamma Ipoduns "T'uapoTexHUYIECKOE CTPOUTETHCTBO"

roJI Hayaja nmoarotosku 2023

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 192
caMmocTosTeNbHast pabora 116
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 42 (42 |54 |54 |96 |96
IMpakTuyeckne 42 142 |54 |54 |96 |96
Wnas KoHTaKTHas 8 8 8 8 16 |16
pabota
Uroro ayn. 84 |84 |108 | 108 | 192 (192
KonrakrtHast pabora |92 (92 (116 116 | 208 |208
Cam. pabora 52 |52 |64 |64 |116 (116
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 180 | 180 | 216 | 216 | 396 [ 396




Paboyast mporpamMma qUCIHHUILTAHBI

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 2023

Pabouyro nporpamMmy cocraBuji(n):
K.m.H., 3ae.xka., Jlunesuu Onvea Heopesua
PabGouas nmporpamma omoOpeHa Ha 3acenaHuu Kadeapsl EcTrecTBeHHO-HAYYHBIX JUCHHIIJIMH

3aBenyromuii kadenpoii Jlmaesua Onbra UropesHa



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 JI.1J11.3 0
IIp Jluneiinas anre6pa /Ilp/ 1 J12.3 0
Cp Jluneiinas anrebpa /Cp/ 1 10 J12.3 0
HKP Jluneiinas anre6pa /MKP/ 1 2 0
Paznen | Paspes 2. BekTopHas anredopa
Jlex Bekropnas anre6pa /JIex/ 1 10 JI1.1J11.3 0
Ip Bekropnas anre6pa /I1p/ 1 10 J12.3 0
Cp Bekropnas anrebpa /Cp/ 1 14 J12.3 0
HKP Bekrophas anreopal /MKP/ 1 2 0
Paznen | Pa3zmen 3. Ananuruyeckasi reomerpust
Jlex AnanuTtrueckas reometpus /JIex/ 1 14 JI1.1 J11.3 0
IIp Amnanutryeckas reometpus /IIp/ 1 14 JI2.3 0
Cp Amnanutryeckas reometpus /Cp/ 1 18 JI2.3J13.3 0
UKP Amnanutnueckas reometpust /UKP/ 1 2 0
Pazgen Pa3nen 4. Ilepemennas. Ilpenen. ®ynkuust
Jlex Iepemennas. [Ipenen. dynxuus /Jlex/ 1 10 JI1.1J11.3 0
IIp Iepemennas. [Ipenen. @ynxuus /TIp/ 1 10 J12.3 0
Cp Iepemennas. [pexen. dyrxuus /Cp/ 1 10 J12.3 0
HKP Iepemennas. [Ipenen. dynxuns /MKP/ 1 2 0
Paznen | Pasgen 5. AuddepennuanbHoe ucuucienue GyHKIUi 0xHOMI
nepeMeHHOM’
Jlex JuddepenunansHoe ucuucaenne GyHKIUA oJHON nepeMeHHoH /JIek/ 2 10 JI.1J11.3 0
IIp JuddepenunansHoe ucuucnenne GyHKIUA oqHOH nepemeHHo# /IIp/ 2 10 J12.3 0
Cp Juddepennuansaoe HcanucneHne GyHKIHH oqHOM nepemenHoit /Cp/ 2 6 J12.3]13.2 0
HKP Juddepennuansroe ucuncienne GpyHKui ogHol nepemenHoi /MKP/ 2 2 0
Paznen | Paspes 6. HeonpeneneHHblH M onpee1eHHbI HHTErpaJl
Jlex HeonpenenenHslit u onpeneneHHbIN naTErpan /Jlex/ 2 14 JI1.1 JI1.3 0
IIp Heonpenenennslii u onpeaeneHusIit naTerpain /IIp/ 2 14 2.2 0
Cp Heomnpenenennstit u onpeneneHusit naterpan /Cp/ 2 14 J12.2 0
HKP Heonpenenennsii u onpeaeneHHsii naTerpan /MKP/ 2 2 0
Pazpen |Paspen 7. @yHKIMH HECKOJIbKUX IlepeMEHHbIX
Jlex OyHKINH HECKOIBKHUX epeMeHHBIX /JIex/ 2 JI1.1J11.3 0
IIp OYHKIIMN HECKOJIBKUX TepeMeHHbIX /T1p/ 2 J12.2 0
Cp ODYHKIIMY HECKOJIBKHX MepeMeHHbIX /Cp/ 2 10 JI3.1 0
UKP ODYHKIMY HECKOJBKHX nepeMeHHbIX /TKP/ 2 1 0
Paznen | Pa3pen 8. InddepeHnnanbubie ypaBHeHHS
Jlex Hudbdepenuunanbueie ypapaeHus /Jlex/ 2 12 JI1.1 J11.3 0
IIp Hduddepenunansusie ypasHenus /I1p/ 2 12 2.2 0
Cp Huddepenunansusie ypasHeHus /Cp/ 2 16 2.2 0
HKP Juddepennuansueie ypapaerus /MKP/ 2 2 0
Paszmen | Pa3gen 9. Teopus BeposiTHoOcTeii. BeposiTHOCTH COOBITHIA.
Jlex Teopus BeposiTHOCTEH. BepostaocTu coObITnit. /JIek/ 2 10 J1.2 0
IIp Teopus BeposTHOCTEH. BepositHOCTH cOOBITHIL. /TIp/ 2 10 J12.1 0
Cp Teopus BeposiTHOCTeil. BepositHocTr coObITHIA. /Cp/ 2 18 J12.1 0
HKP Teopus BeposTHOCTeH. BepositHocTH coObITHi. /UTKP/ 2 1 0

5. COAEP)KAHME AVNCLUILIAHGBI (MOAYJIST)

ConeprkaHue JIEKIIMOHHOTO Kypca
1 cemectp
Paznen 1. Jluneiinas anredpa.

Marpuist. JleficTBUS HaJl MaTpUIAMH (CI0KEHHE, BEIMUTaHNE, YMHOKCHIE MaTPHIILI HA YUCIIO, IPOU3BEACHIE MaTpull). MuHOp 1
anrebpandeckoe AONOIHEHHE dneMenTa. Onpeaenurens n-ro nopaaka. Coiictsa onpegenureneid. O61ye cBeIeHHs O CUCTEMaX




JIMHEHHBIX anrebpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHUH ¢ N HeM3BeCTHRIMU. PereHne cuctemsl. CHCTEMBI COBMECTHBIC U
HECOBMECTHBIE, COBMECTHBIE OIpeJIeIICHHbIE M HEeOoNpe/ieIeHHbIC. PellieHre cucTeM JIMHEHHBIX anredpandeckux ypaBHEHHI
MmetonoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHHH ¢ n HEU3BECTHBIMU. PABHOCHIIBHBIE CUCTEMBIL. DJIEMEHTapHBIE
npeoOpa30BaHUS CUCTEM JIMHEHHBIX anreOpandecKux ypaBHeHuil. TeopeMa o mepeBoie CHCTEMBI B PaBHOCHIIBHYIO €if CUCTEMY.
Pemienne cucteM TMHEHHBIX aaredpanyeckux ypaBHeHUH MeToaoM [aycca.

Paznen 2. BektopHas anreOpa.

OCHOBHBIE IOHATHSA U ONIpeeIeHNUs] BEKTOPHOI anreOps! (BeKTOP, KOIINHEapHbIe, KOMIITIAHAPHBIE BEKTOPBI, MOIYIIb BEKTOPA,
paBHBIE BEKTOPBI, €IMHUYHBIHN, HYJIEBOH BEKTOPHI). basuc Ha MIIOCKOCTH U B IPOCTPAHCTBE. TeopeMbl 0 pa3I0KeHUH BEKTOPa 0
6a3ncy. KoopnunaaTs! BekTopa B JaHHOM Oaswuce (ompexaeneHne). OpToHOpMHUPOBaHHEIN Oa3uc. HaxoxieHne KoOpIiHAT BEKTOpa 1o
U3BECTHBIM KOOpAUHATaM €ro Haudajia U KoHua. JInHelHble onepanuy HajJl BEKTOPaMHU: CJI0KEHHE, BBIYUTaHUE BEKTOPOB, YMHOKECHUE
BeKTOpa Ha uncio. CkanspHoe NPOou3BeJeHUE BEKTOPOB, CBOMCTBA CKAaISIPHOro Ipou3sBeneHus. CKaaspHOe IPOU3BEeICHNE
BEKTOPOB, 3aJJaHHBIX KOOPJIMHATaMU B OPTOHOPMUPOBaHHOM 0azuce. [IpuMeHeHNE CKAISIPHOTO IPOU3BEACHHUS K PEIICHHIO 3a1a4
(Moxmymb BeKTOpa, JUTHHA OTPE3Ka, YroJl MeXy BEKTOPAaMH, YCIOBHE OPTOTOHATHHOCTH BEKTOPOB, TPOCKINS BEKTOPA HA BEKTOP).
Hanpasnsromue KocuHychbl BEKTOpa. BekTopHOE pou3BeieHue IBYyX BEKTOPOB, CBOMCTBA BEKTOPHOIO IIPOU3BEAeHUA. BekTopHOE
HPOU3BEACHNE BEKTOPOB, 3aJAHHBIX KOOPIMHATAMU B OPTOHOPMUPOBAaHHOM 0azuce. [IpuMeHeHNe BEKTOPHOTO IIPOM3BEACHNUS K
pemnIeHuro 3a1ad (II0IaAb Tapaie]IorpaMMa, IOk TPEYroJIbHUKA, YTl MeX Ty BekTopamu). CMeIaHHOe IPOM3BECHUE TPEX
BEKTOPOB — omnpeneneHne. CMemanHoe IPON3BECHUE BEKTOPOB, 3aJaHHBIX KOOPANHATAMU B OPTOHOPMHUPOBAHHOM Oas3rce.
CBOHCTBa CMEIIAHHOTO NIPOU3BECHUS.

Paznen 3. AHanuTHuecKkas reOMeTpusl.

IIpsamoyronsHas AekapToBa CHCTEMa KOOPAUHAT Ha IIIOCKOCTHU M B IpocTpaHcTBe. OopHas Touka U HOpMaIbHBIA BEKTOP
miockocTd. OCHOBHBIE BUJIbl YpaBHEHHH MJIOCKOCTU: YpPaBHEHHE MIOCKOCTH, MPOXOAAIIEH uepes JaHHYI0 TOUKY NEPIEHAUKYISIPHO
JTAHHOMY BEKTOpY, o0Iee, IpoXo el Yepes TPH TOUKH «B OTpe3kax» Ha KOOPAMHATHBIX ocsiX. OMOpHas TOYKa M HaIPaBIFOLTHI
BEKTOPp NpsiMoii. OCHOBHBIE BHBI YPAaBHCHUI MIPSIMOI B IPOCTPAHCTBE: O0IIHeE, TapaMeTpHIECKHUe, KAHOHMYECKNE YPaBHEHUS,
MIPOXOJAIIEH Yepe3 1B€ TOUKH. YTO0J MEXIy IPAMOM U MJIOCKOCThI0. Touka nepeceyeHrs npsiMol U IIIockocTu. B3anmuoe
pacronoxeHue npaMoi 1 mockocTy. IIpsMas Ha mnockocTu. PasmiuHble BUIBI ypaBHEHHH MPAMON Ha MI0cKocTU. KprBbie
BTOPOT0 HOpsizika (OKPY>KHOCTb, 3JUIHIIC, THIIEpOOIa, Tapadoia: NX KAHOHHYECKUE YPABHEHHS M IIOCTPOCHHE.

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

IMonsarne GyHKIMN. 3aBUCHMBIE U HE3aBHCHUMEBIC TIEPEMEHHBIE, 00JIACT OIPEIeNICHAS K MHOYKECTBO 3HaYCHUH (QyHKIMH. CIIOCOOBI
3ananus pyakiun. ['paduk Gyakinun. OCHOBHBIE CBOMCTBA (PYHKIIMU: MOHOTOHHOCTD, Y€THOCTD, IEPUOTUIHOCTD,
orpanudeHHOCTh. CroxHas ¢pyHkius. IlonsTue okpectHocty Touku. [Ipenen pynkuun B Touke. [Ipegen pynkunun Ha
6eckoHeuHOCTH. beckoHeuHO Mabie 1 OeckoHedHO OombIre GyHKIUH. TeopeMa o CBsI3H OECKOHEYHO MaJIbIX U OECKOHEYHO
6ospimx BewauH. [1epBrIil 1 BTOpOit 3aMeuarensHble peensl. CpaBHeHHE OCCKOHEYHO MAITBIX, SKBUBAJICHTHBIE OECKOHEYHO
Maunble. OCHOBHBIE SKBUBAJIEHTHOCTH. HenpepbIBHOCTD (DYHKITMH B TOUKE U Ha OTPE3KE, CBOWCTBA HEMPEPHIBHBIX (QYHKIIHH.
Kiaccugukanus Todek pa3pbiBa (GyHKIUH.

2 cemecTp

Paznen 5. luddepennumansHoe ucurcaeHue GyHKIMNA 0JHON TepeMEHHOM.

[TonsTHE TPOM3BOAHON (GYHKIINH B TOUKE. [ eOMeTpHIecKuit CMBICI IIPOU3BOIHON. Y paBHEHHS KacaTeIbHON M HOPMaJH K rpaduKy
¢ynxuuu. IpaBuna HaxoxxaeHus npousBogHoH. [Tonsatue nuddepentmana Gynakiun. [IponssoaHas cnoxHol ¢pyHkuun. TeopeMsl
Ponns, Jlarpanska, Komu. Oxctpemymsl GpyHKIMK, Heobxoaumoe ycnosue. [IpusHaky MocTOSAHCTBA, BO3pAcTaHUs U YObIBaHUS
¢ynxnmu. JloctaTogHbIe IPU3HAKA CYIIECTBOBAHIS IKCTpeMyMa (QYHKINH. BEITykI0CcTh, BorHYTOCTh rpaduka GpyHKIHHA. ToUKH
neperuba. JloctaTouHbIe IPU3HAKHU BBITYKIOCTH, BOTHYTOCTH Irpaduka GyHKINH U ToukH neperuda. I[Tpasuno Jlomurans.
Acumnrotsl rpaduka QyHkuud. Buner acumntor. O6muii niaan ucciae1oBanus QyHKIHUU U OCTPOeHHUs e€ rpaduka

KommiekcHble uncna u aeiictBust HaJy HUMH. 300paskeHre KOMIUIEKCHBIX YHCell Ha INIOCKOCTH. MOIy/b ¥ apryMeHT KOMIUICKCHOTO
yrcna. Anredpamdeckas ¥ TpUroHOMeTprdeckast (hopMbl KoMIutekcHoro uncia. @opmyna Ditnepa. [TokazarensHas popma
KOMIUIEKCHOTO 4rciia. KopeHb 13 KOMIUICKCHBIX YHCEI.

Paznen 6. HeonpeneneHnHsiii u ornpeieIeHHbIN HHTErpall.

IlepBooGpazHas (hyHKIMS U HEONIPEAEIeHHbBIM HHTEeTpall. TeopeMa CylecTBOBaHMUS MepBooOpa3Hoii. CBONHCTBA HEONPEACICHHOTO
uHTerpana. Tabnuiia OCHOBHBIX MHTErpanoB. MeTo/ 3aMeHbI IEpEeMEHHON B HEONpeIeIeHHOM HHTerpane. MeTo/] HHTerpUpOBaHUs
T0 YacTsM B HEONPECICHHOM HHTerpalie. PannoHansHble 1poodu. MHTErprupoBaHie NpocTeHIINX palMoOHaIbHBIX IPOOEH.
Pa3noxeHne parioHaIBHON IpoOH Ha IMpocTeHIme.

3agada o BRIYMCICHUY IUIONIA N KPUBOIHHEHHON Gurypsl. OnpeneneHHslil narerpan. Teopema cymecTBoBaHusa. OCHOBHbIE
cBolicTBa onpezeneHHoro unrerpana. ®opmyna HetotoHa — JleliOHuIa. 3aMeHa TepeMeHHO B ONpe/ielIeHHOM HHTeTrpae.
HHTerprpoBaHue IO YacTsAM B OIpeIeIeHHOM HHTerpane. HecoOCTBEHHBIE HHTETpaBl C OECKOHSYHBIMH TIpe IelIaMu.
HecobcTBeHHBIE HHTETPANIBI OT pa3pbiBHOH (yHKIMH. [nomans miockoi GUryps! B IpsAMOYTOIBHON AEKapTOBOH CHCTEME
KOODPJMHAT.

Paznen 7. @yHKIIMK HECKOJIBKUX NIEPEMEHHBIX.

[NonsTre QyHKIMK ABYX epeMeHHBIX. CIIocO0B! 3a1aHus (PYHKIHH ABYX IEPEMEHHBIX, 001acTh ee onpeaeneHus. OKpecTHOCTh
paanyca r roukd. [Ipenen ¢pyHkmm 1ByX nepeMeHHbIX. YacTHbIE U TOJTHOE NIPUpPAILECHHs QYHKIINH ABYX NepeMEHHBIX. YacTHbIE
MPOX3BOHEIC (DYHKIUH IBYX MEPEMEHHBIX, UX T€OMETPUIECKIHA cMBIC. YacTHEIE mu(epeHIHasl, ITOIHEIH AnddepeHIal
(yHKIMH OBYX NEpeMEHHbIX. YacTHBIC TPOU3BOIHEIEC BRICIINX MOPSIKOB. TeopeMa 0 He3aBUCHMOCTH OT ITOCTIE0BATEIEHOCTH
muddepenurpoBanus. KacarenpHas MI0CKOCTh M HOPMaJb K MOBEPXHOCTH. DKCTPEMYM (YHKIIMHU JABYX MEPEMEHHBIX.




Heob6xoaumble u 1OCTaTOYHBIE YCIOBHS CYIIECTBOBAHUS IKCTPEMYMA.

Paznen 8. uddepennuansupie ypaBHEHUS.

Ionstue muddepernnansHoTro ypaBHeHUs. [lopsanok, pemenne 1uddepeHnnaIsHOro ypaBHeHUs. IHTerpansHble KPUBBIE.
Juddepenunanbueie ypaBHeHus 1-ro nopsaka: ooumii Bua, 3agavya Koy, obiee 1 yacTHOE pelieHust, O0IUi 1 YacTHBII
unTerpainsl. JJuddepeHnnansable ypaBHEHUS C Pa3AeNeHHBIMU U pa3/IeISIIOIIUMUCS TIepeMEHHBIMH. JInHeltHbIe
muddepennnansabie ypaBHeHHS 1-ro nopsaaka. JuddepeHnnansapie ypaBHEHHUS BBICIIHIX MTOPSIKOB, TOMYCKAOIINE TOHIKCHNE
nopsanxka (3 Buma). O0mue MOHATHS O TMHEHHBIX OXHOPOAHBIX AuGEPEHIIHNATBHBIX YPaBHEHHUAX BBICIINX ITOPSAKOB: ONpeIeieHue,
HOHATHE O JIMHEHHO HE3aBUCHMBIX (PyHKIMSX, (yHAAMEHTaIbHAs CUCTEMa penieHui. Teopema o cTpyKType OOIIero pemeHus
JIMHEHHOTO OXHOPOAHOTO IU(depeHInaAIFHOT0 ypaBHEHIS. BrIBoa hopMyst 11t 00ImIero pereHus JJHHEHHOTO 0THOPOTHOTO
nuddepeHnnanTsHOTo ypaBHEHHS 2-T0 Hopsaaka. JInaeitHbIe HeotHOPOIHEIe () depeHITNaTbHbIC YpaBHEHNS. TeopeMa 0 CTpyKType
o011ero pemeHus TMHEHHOro HEOAHOPOJHOTO AU depeHIINaIbHOTO ypaBHeHus. JInHeitHble HeoJHOpoAHbIe AU depeHnanbHbIe
YpaBHEHHS C NIPABOH 4aCThIO CIIENNAIBHOTO BH/A.

Pa3nmen 9. Teopus BeposiTHOCTEH. BeposTtHOCTH COOBITHIA.
DJeMeHThl KOMOMHATOPUKH. Pa3iIMyHbIC BU/IBI COSIMHEHUI: TIEPECTAaHOBKH, pa3-MelIeHHUs, couetanus. [Ipeamer treopun
BeposTHOcTel. McnpiTanue. Mcxon ucnpiranus. Knaccudukarms coosrruii. [TomHas rpynma coobrtuit. YacToTa MOsBICHUS
cobOsrTns. Kimaccnueckoe onpenenenne BepostHocTu. CymMa, IPOM3BEICHUE, PA3HOCTh COOBITHH. Y CIIOBHAS BEPOSTHOCTb.

TeopeMbl C10kKEHHsI BEPOATHOCTEW U CIEIACTBUS U3 HUX. TeopeMa YMHOXEHHs BEpOSATHOCTEH U ee cielcTBUs. TeopeMa o
BEPOSITHOCTH MOSIBICHHS XOTsI ObI 01HOTO coOBITHS. Teopema o moHol BeposTHOCTH coObITHsL. BepostHocTs rumnores. dopmyiist
Batiieca. [ToBropenue ucnsitanmii. @opmyna beprymnui. HauBeposiTHelIee 9UCII0 HACTYIUICHUH COOBITHS. ACHUMITOTHYECKIE

(hopMymBL.

TeMbl IPaKTUYECKUX 3aHATUI
1 cemectp

Pa3pen 1. Jluneitnas anre6pa

[paxtuueckoe 3anstie 1. Matpunpl. Onepanyn Hajl MaTpUIaMH. (peILIeHHE 3a/1a)

IMpakTrdeckoe 3aasaTHe 2. OnpeIenuTeNn KBaIpaTHEIX MaTpHIl. PellieHne crcTeM IMHEHHBIX anre0pandeckuX ypaBHEHHH METOI0M
Kpawmepa. (pemenue 3anaw)

IIpakTuyeckoe 3anarue 3-4. Pemenue cucreM TUHEHHBIX anredpanyeckux ypaBHeHUH MeToqoM ["aycca (pemenue 3aaayq)

Pazgen 2. BektopHas anreOpa

IIpaktiueckoe 3austue 5. JInHeitHbIe onepanuy HaJ BeKTopaMu. PaznoxkeHne BekTopa Mo 6a3ucy (pelieHne 3a1a4)
ITpakTudeckoe 3anatHe 6. CkaasipHOE MPOU3BEAECHHE BEKTOPOB (PEIIeHHE 3a1a4)

[IpakTuueckoe 3ansitue 7. BekropHoe npousBeieHne BEKTOPOB (pelIeHue 3a1a4)

IIpakTtiueckoe 3ansTie §. CMeIaHHOE IPON3BEICHUE BEKTOPOB (PEIICHNE 3a1a4)

Konrponbnas padota Nel nmo remam JluneiiHas u BekTopHas anredpa.

Paznen 3. AHanuTHuecKas FeOMETPUS

IIpaktiueckoe 3ausTue 9. IlnmockocTs (penieHue 3amaad)

[TpakTuueckoe 3anstue 10. [Ipsmas B nmpoctpaHcTBe (pelieHUE 3a1a4)
IMpaktrndeckoe 3ansatue 11. [Ipsmas 1 mI0CKOCTh (perieHue 3a1aq)
IIpakrtiueckoe 3anstue 12. [Ipsmas Ha IIIOCKOCTH. (peIIeHHE 3a1a4)
IIpakTuyeckoe 3anarue 13. OKpyKHOCTb, SJUIMIIC. (pelIeHHE 3a1ay)
IMpaktnueckoe 3ausatue 14. 'unepbona. (pemieHue 3aaaq)

IIpakTryeckoe 3anstue 15. [Tapabona (penieHue 3amaq)

IIpaktiueckoe 3austue 16. [loBepxHOCTH BTOPOTO MOpsiKa (perieHne 3a1a4)

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

IIpakTuyeckoe 3ansrue 17. O6macth onpeneneHus: GyHkud. OCHOBHbIE CBOHCTBA (yHKIMH. [loHsATHE Tpeaena GyHKIUH.
Packpritue neonpenenenHocteit (0/0) u (6eckoHEUHOCTH/OECKOHEUHOCTD) MPH BEIYUCICHUN MPEAEIoB PYHKINH (peleHne 3a1ad
IMpaktnueckoe 3austue 18. [lepBblit 3aMeuaTenbHbIN npeaen. [Ipeaen moka3aTeabHO — CTENeHHOM (QyHKIK. BTopoi
3aMeuaTeNbHBIHN Mpeen. (perieHne 3a1aq)

IIpaktiueckoe 3ausTue 19.CpaBHeHNE OECKOHEYHO MaJIbIX BEIHIHH. DKBUBAJICHTHbBIE OeCKOHEUHO Maible. ViccaenoBanue GyHKINU
Ha HENPEPBIBHOCTH (pelIeHue 3a1a4)

KonTpoxnpHas padora Ne2 1o TeMaM AHaTUTHYECKast TeOMETPHS, Ipeaes (QyHKINH.

2 cemectp

Pazpmen 5. luppepernuanpaoe ucuncneHne GyHKIUHA OTHON IepeMeHHON

I[Tpaxtuueckoe 3anstue 1. Anddepennupopanne sneMeHTapHbIX QYHKIMIT (penieHne 3a1a4)

IMpakTryeckoe 3ansarue 2. Juddepennnan Gpynkun. [Ipon3BogHbIe BEICIINX ITOPSAAKOB. (PEIICHUE 33/1a)

IIpakriueckoe 3anstue 3. [Ipasuno Jlonmurans. MccnenoBanue GyHKIUE HA MOHOTOHHOCTE M 3KCTPEMYMBI, BBIITyKJIOCTh Ipaduka,
TOUKH Teperuda (pemeHue 3aaaq)




IIpaktiueckoe 3ausTue 4. AcumnToTs! rpaduka ¢pysknun. [TomHoe nccaenoBanue QyHKIMU U IOCTpoeHue e€ rpaduka (pereHne
3a/1a4)
[Mpaktdeckoe 3ansaTHe 5. KoMIUIeKCHBIC YHCTa ¥ ISHCTBUS HaJl HUMH (pellIeHUE 3a1a4)

Paznen 6. HeonpeneneHHslit 1 onpeaenieHHbII HHTETpal.

ITpakTudeckoe 3anATHe 6. HemocpencTBeHHOE MHTErPUPOBaHKE. (PEILICHUE 3aaY)

IIpakTiaeckoe 3ausTHe 7. IHTErpHpoBaHUe METOAOM 3aMEHBI TIEPEMEHHOH (pelIeHne 3a/1a4)

IIpaktiueckoe 3ausTHe 8. IHTErpHpoBaHMe 1O YaCTSIM (pELIeHHe 3a1a4)

ITpakTudeckoe 3anATHe 9. IHTEerpupoBaHue palioHaIbHBIX APOOeH. (pemeHue 3a1aq)

IMpakTraeckoe 3ansarue 10. IIpuvenenue dpopmynsr Herotona- JIefOHAIA 1715 BEIYHUCICHHS ONIPEAeIeHHOro HHTerpana. OCHOBHBIC
METO/IBI OIIPEICICHHOTO HHTETPUPOBAHHSI.

IIpakTuyeckoe 3anarue 11. HecoOcTBeHHBIE HHTErpabl. VccaeqoBanue Ha CXOAUMOCTD (pelieHue 3aayq)

IMpakTudeckoe 3anATHe 12. Beruncnenue miomanei B mpsaMoyroybHbIX KOOpAUHATAX (PEIIeHHE 3a1a4)

Pazpen 7. ®yHKIUM HECKOIBKUX IIEPEMEHHBIX

ITpaktrueckoe 3ausatue 13. O6nacTh onpeneneHuss GyHKIUU 2-X TEPEMEHHBIX (pellIeHue 3a1a4)

IMpakTryeckoe 3ansarue 14. YacTHbIe TPON3BOIHEIC, YACTHEIC M MOJTHBIN TU(depeHIHansl GYHKINH HECKOIBKUX ITePEeMEHHBIX
(peurenue 3anaq)

IIpakTuyeckoe 3anarue 15. IIpon3BoAHbIE BBICIINX MOPSAKOB (PYHKIIMH HECKOIBKHUX MEPEMEHHBIX (pelieHne 3a1a4)
I[Npaxtiueckoe 3anstie 16. MccnenoBanue pyHKINY ABYX NIEPEMEHHBIX HA SKCTPEMyM (pELICHHE 3a/1a1)

KonTpomnsHas padora Nel mo Teme OyHKIINHM HECKOIBKHX ITEPEMEHHBIX

Paznen 8. Inddepennyansubie ypaBHEHUs

IMpakTrdeckoe 3ansartue 17. Pemmenne muddepeHnransHbIX YypaBHSHHH ¢ pa3aeleHHBIMA U Pa3eIIOMINMICS IIePeMEHHBIMH
(peurenue 3anaq)

IIpakTuyeckoe 3anarue 18. Pemenue nuHedHbIX qudQepeHInalIbHBIX YpaBHEHUH EPBOro Nopsika (peieHune 3aaaq)
ITpakTudeckoe 3anatue 19. Pemenne ypaBHEeHUH, OMyCKaOUMX MOHIKEHNE MOPsIIKA (PEIIEeHNE 3a4a4)

IIpakTryeckoe 3anstue 20. Pernenne TUHEHHBIX OHOPOIHBIX YPaBHEHHN C MMOCTOSTHHBIMU K02 QUITeHTaMH (pelIeHIe 3aad)
IIpaktiueckoe 3austue 21-22. Pemenne MTMHEHHBIX HEOHOPOJHBIX YPABHEHHUI C ITOCTOSHHBIMU KOX(QHUITHEHTaMH U TPaBOi
4acThIO CIEUANBHOTO BUa (pelIeHHe 3a/1a4)

KontponpHas padora Ne2 o teme J{uddepeHnmansHele ypaBHEHHUS

Paznen 9 Teopus BeposiTHOCTEN. BeposiTHOCTH cOOBITHI.

Ipaxktiueckoe 3aHsTHe 23. DIeMEHTH KOMOMHATOPUKH: TIEPECTAHOBKH, pa3MEILEHNs, COUeTaHHs(PELICHHE 3a/1a1)
IIpakTryeckoe 3anarue 24. Kiaccuueckoe onpeeneHne BepoITHOCTH (pelIeHue 3a1a4)

IIpaktiueckoe 3ansTue 25. Anredpa cobbrtuil. TeopeMsl 0 BEpOSTHOCTH CyMMBI M Ipon3BeieHHs coObTHil. Teopema o
BEPOSITHOCTH MOSIBJICHHS XOTsI ObI OZTHOTO COOBITHS (pEIIeHNE 3a/1a4)

[Ipaktrdeckoe 3ansTue 26. @opmyia mosHoM BepositTHocT. Popmynsl baiieca. (pemienne 3a1a9)

IIpakriuaeckoe 3anstue 27. @opmyna beprymmm. AcuMnToTndeckue GopMyIsl (peleHne 3a1atd)

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. Ananmutrdeckas reometpus, npeaen ¢pyakimu (1 cemectp).
3. OyHKIINN HECKOJIbKHX MTEPEMEHHBIX (2 ceMecTp).

4. MuddepeniuansHble ypaBHEHUS (2 ceMecTp).

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

BOITPOCHI K DK3AMEHY B 1 cemectpe

Paznen 1. Jluneiinas anreopa.

1. Matpunsl. JleicTBuS Hax MaTpUIIAMH (CIIOXKEHHE, BEIYHNTAHUE, yMHOKCHHE MaTPHIBI HA YHCIIO, TPOU3BEACHIE MATPHII).

2. MuHop 1 anrebpanyeckoe I0MOTHEHHE deMenTa. OnpeaenuTensd I-ro Nopsaka.

3. CgoiicTBa ompeneiauTeneii.

4. O0mmue cBeeHNs 0 CUCTEMAaX JTHHEHHBIX alreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH C N HEM3BECTHRIMU. PerreHne
cucteMbl. CHCTEMBI COBMECTHBIE H HECOBMECTHBIC, COBMECTHBIE OIIPE/ICIICHHBIC M HEONIPECTICHHBIE.

5. Pemienue cucreM NuHERHBIX anredOpandeckux ypaBHeHuil merogom Kpamepa. Teopema Kpamepa.

6. CrcteMBl m ypaBHEHHH C N1 HEN3BECTHBIMH. PABHOCHIIEHBIE CHCTEMEBI. DlIleMEHTapHBIE TPeo0pa3oBaHMs CHCTEM JIMHEHHBIX
anredpandeckux ypaBHEHHH. Teopema o mepeBojie CHCTEMBI B PABHOCIIIBHYIO €1 CHCTEMY.

7. Pemienne cucteM JMHEHHBIX anreOpandyeckux ypaBHeHH meTonoM ["aycca.




Pa3nen 2. Bexkropnas anre6pa.

8. OCHOBHBIE MOHSATHS U OIPEICIICHHS BEKTOPHOIT anreOps! (BEKTOpP, KOJUIMHEapHbIE, KOMILIAHAPHBIC BEKTOPbI, MOYJIb BEKTOPA,
paBHBIC BEKTOPBI, CIMHUYHBIH, HYJICBOH BEKTOPHI).

9. ba3uc Ha IIIOCKOCTH M B IPOCTPAHCTBE. T€OpEeMBI 0 pa3I0oKeHUN BEKTOPA IO Oa3ucy.

10. KoopnuHatel BekTopa B AaHHOM 0a3uce (onpenenenue). OpToHOPMHUPOBaHHKI 6a3uc. HaxosxkaeHue KoopArHAT BEKTOpa 1o
U3BECTHBIM KOOPIMHATAM €ro Hayalla U KOHIIA.

11. JIuneiiHble onepany HaJ BEKTOPAMH: CII0KEHUE, BBIYUTAHNE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO.

12. CxansipHOe IpOU3BEICHUE BEKTOPOB, CBOMCTBA CKATISIPHOTO MPOU3BEACHHUS.

13. IlpuMeHeHue CKaIspHOTo MPOU3BENCHHS K PEISHUIO 3a/1a4 (MOAyIb BEKTOpa, AJIMHA OTPe3Ka, YTol MEKAY BEKTOPaMH, YCIOBUE
OPTOTOHAIEHOCTH BEKTOPOB, TIPOSKITHS BEKTOpa Ha BEKTOD).

14. BekTopHOE IPOU3BEIEHHE ABYX BEKTOPOB, CBOMCTBA BEKTOPHOI'O IPOU3BEACHUS.

15. IlpuMeHeHue BEKTOPHOTO IIPOU3BEAEHH K PEIICHUIO 3aau (TUIOIa I MapasieiorpaMMa, TpeyronbHIKa, YTOI MEXKIyY
BEKTOPAMH).

16. CMmeniaHnHOE IPOU3BECHUE TPEX BEKTOPOB — ompeencHue. CMelaHHOe IPOU3BEIEHIE BEKTOPOB, 3aJlaHHbIX KOOPIUHATAMU B
OPTOHOPMHPOBAHHOM Oas3Hce.

17. CBolicTBa CMEIIAHHOTO TPOU3BEICHUS.

Paznen 3. AnanuTHueckas reOMETPUs

18. IlpssMoyronbHas JekapToBa CUCTeMa KOOPUHAT Ha MIIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas TouKa 1 HOPMAJIbHBIH BEKTOP IIOCKOCTH. Y paBHEHHE MIOCKOCTH, TPOXOSIIEH Yepes TaHHYIO TOUKY
MEePIEeHANKYIIIPHO JaHHOMY BekTopy. OOImee ypaBHEHHE INTOCKOCTH.

20. YpaBHeHHE IIIOCKOCTH, IPOXOASIIEH uepe3 TpU TOUKU. Y paBHEHHE IIIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSAX.
21. OnopHas To4Ka U HAIIPaBIAIOMIUI BeKTOp npsiMoit. O61Iue, mapaMeTpuieckre, KAHOHUUECKUE YPAaBHEHUS MIPSIMON B
npocTtpaHcTBe. KaHOHIYeckne ypaBHEHHUS MIPSIMOH B IPOCTPAHCTBE, MPOXOAIICH Yepe3 IBE TOUKH.

22. Yron Mexay npsMoil U III0CKOCTh0. Touka nepeceuenyst MpsMoi U IIIOCKOCTH.

23. IIpsimas Ha WIOCKOCTH. Pa3nuyHble BUABI ypaBHEHUs MIPSIMO Ha TMJIOCKOCTH.

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

25. Omunc. KaHoHNuYecKue ypaBHEHHs JJUIMIICA U €r0 IOCTPOEHHE.

26. 'mnep6ona. KanoHn4yeckue ypaBHEHUs THIIEPOOIIBI U €€ IOCTPOCHHUE.

27. Ilapabona. Kanonnueckue ypaBHEHHUs NapaboiIbl U €e OCTPOCHHE.

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

28. [lonarue GpyHKUNHU. 3aBUCUMBIE U HE3aBUCHUMBIE TIEpeMEHHbIE, 00acTh ONpPEeNeHNs 1 MHOXKECTBO 3HAYCHUH (QYHKIIHH.
Crioco0b1 3amanus GyHkiun. ['paduk GyHKIHH.

29. OcHOBHBIE CBOHCTBA (D)YHKIIMH: MOHOTOHHOCTb, Y€THOCTD, IIEPHOANIHOCTD, OTPAaHHYEHHOCTb.

30. CnoxxHas GyHKIUS.

31. [Tonsitne okpecTHOCTH TOUKH. IIpenen GpyHKINY B TOUKE.

32. Tpenen pyHKIMHA HA OECKOHSYHOCTH.

33. BeckoHeuHO Maitble 1 OecKOoHeuHO Oombiire GyHKIun. Teopema o cBsa3u OECKOHEUHO MaBIX U OECKOHEYHO OOJBIINX BETUYHH.
34. TlepBblil 1 BTOPO 3aMeUaTeIbHbIE TIPEAETbI.

35. DKBUBaNIEHTHbIE OECKOHEYHO Majble BeIMUMHBI. OCHOBHBIC SKBHBAJICHTHOCTH.

36. HermpepbiBHOCTS (DyHKIIMH B TOUKE M Ha oTpeske. Kitaccupukanms Touek pa3peiBa. CBoiicTBa HENIPEPHIBHBIX (DYHKIIHI.

BOITPOCBI K DK3AMEHY Bo 2 cemectpe

Pazpmen 5. Tluddepernnansaoe ucurncinenne GyHKIUH OJHOH EpEeMEHHOMN.

. [loHsiTHE TPOM3BOIHON (PYHKIIHMHU B TOUKE.

. eomeTpudeckuii CMBICI IPOM3BOJHON. Y paBHEHHS KacaTeIbHOH N HOPMaIH K rpaduKy QyHKIUH.

. IIpon3BOHEIE BBICIIINX MTOPSIIKOB.

. lonstue muddepenimana GyHKIUH.

. DKCTpeMyMbI (DYHKITHH.

. [Ilpu3HaKy MOCTOSTHCTBA, BO3PACTAHUS U YOBIBAaHUS (DYHKIHH.

. JloctaTouHbIe IPU3HAKU CYIIECTBOBAHIS AKCTPEMyMa (PYHKITHH.

. Beimykiiocts, BorHyTOCTh Ipaduka QyHkuuu. Touku neperuda.

. JlocTaTouHble MPU3HAKH BBITYKIOCTH, BOTHYTOCTH I'paduka QyHKINM 1 TOUKH Heperuoa.

10. IIpasuno Jlonurans.

11. AcumnroTs! rpaduka GyHKIUE. BHIB! acCHMITOT.

12. O6uuit mian uccaenoBaHus GyHKIMU U TOCTPOCHHUS €€ rpaduka.

13. KomIiekcHBIe 9rcia: onpeseNieHne, AeHCTBUTeNbHAas 1 MHIMAas YaCTH KOMIUIEKCHOTO YHCIIa, MHAMAs eIUHHUIIA, PaBHEIC,
COMPSKEHHBIE KOMIUICKCHBIE YHCTA.

14. [leiicTBUs HaJ KOMIUIEKCHBIMH YHcaaMu. M300paxkeHre KOMIUIEKCHBIX YHCEI.

15. TpuroHomeTpHudecKas 1 IoKa3aTenbHast GOPMBI 3aITICH KOMIUIEKCHBIX YHCEI.

16. YMHOXEHHE U JeTIeHNe KOMIUIEKCHBIX YHCeJ B TPUTOHOMETpHUIeckoi ¢popme. Dopmyna Myaspa. M3Biedenne aprudMeTHIecKux
KOpHEeH U3 KOMIUIEKCHBIX YHCEL.
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Pa3nen 6. HeonpeneneHHslil u onpeeneHHbIH HHTErpal
17. IlepBooOpa3Hast pyHKIHS U HEONPEISICHHBIN HHTErpall. Teopema CyliecTBOBaHMUS epBOOOPa3HOIL.
18. CpoiicTBa HeonpeAEICHHOT0 HHTErpaa.




19. Metox 3aMeHBI IEPEMEHHOH B HEONIPEEICHHOM HHTErpaie.

20. MeTtoa UHTErpUpOBAHUsI MO YACTSAM B HEONPEJEIEHHOM HHTErpale.

21. PartmonaneHBIE 1pobu. IHTErpupoBaHHe MPOCTEHIINX paldOHATBHEIX JPOOCH.
22. Pa3noxeHue paroHANBHON IpOoOH Ha MpoCTeHIIme

23. 3amava 0 BRIYUCICHUY TIOLIAIU KPUBOJIMHEHHON Gurypsl. OnpeaeneHHbd HHTErpai. Teopema cylle-cTBOBaHUSI.
24. OCHOBHBIE CBOICTBA OMPE/IEIICHHOTO HHTErpaa.

25. ®opmyna Herotona — JlelOHMIA.

26. 3ameHa IepeMEHHOI! B OIpe/IeICHHOM HHTETpae.

27. HTerpupoBaHue 10 YacTsAM B OIPENEIEHHOM HHTETpae.

28. HecoOCTBEHHBIC HHTETPAIIBI ¢ OECKOHEYHBIMH TIpeIeTIaMu.

29. HecoOCTBEeHHBIE HHTETPAIIBI OT Pa3phIBHON (DyHKIIHN.

30. [Tnomans miockoi GUrypsl B MPSIMOYTOJIBHOM J1eKapTOBOM CUCTEME KOOPIHHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

31. INonstue pyHKIMU ABYX nepeMeHHbIX. CriocoOs! 3aJaHus (PyHKIMU IBYX IIEPEMEHHBIX, 001aCTh €€ OIpeAeIeHH .

32. YacTHble ¥ NOJIHOE NPUPAILCHUS QYHKIUN JBYX IIEPEMEHHBIX.

33. YacTHbIe NpON3BOIHbIC (DYHKIUH ABYX NEPEMEHHBIX.

34. INonusrit quddepernnan GyHKINN IBYX IIEPEMEHHBIX, YacTHBIE U (epeHIIATIEL.

35. KacaTenbHas INIOCKOCTb U HOPMaJlb K TOBEPXHOCTH.

36. YacTHble IPOM3BOJHBIC BBICIIIMX HOPSIKOB. TeopeMa 0 He3aBUCHMOCTH OT MOCJIEJ0BATEIBHOCTH U PEepeHIIUPOBAHUS.
37. DkcTpeMyM (GYHKIMH JABYX MepeMeHHbIX. HeoOX0arMbIe U TOCTATOYHBIE YCIIOBHS CYIIECTBOBAHUS DKCTPEMYMaA.

Paznen 8. Inddepennyansubie ypaBHEHUs

38. INonsrue muddepernuansHOro ypapHeHus. [lopsnok, pemenne nuddepeHnInaIb-HOT0 ypaBHEHHS. MIHTerpaabHbIe KPUBBIE.
39. Iuddepernnanpueie ypaBHeHUs 1-T0 mopsiaka: oomwmii Bu, 3anavya Koy, odIiee u 4acTHOE pelieHust, 00N 1 YaCTHBIH
UHTETpajbl.

40. Tnddepennmanbable ypaBHEHUS ¢ Pa3IEICHHBIMH U Pa3/IeISIOIINMHUCS IEPEMEHHBIMH.

41. JIuneiinsie quddepeHnnansabIe ypaBHEHUS 1-T0 opsaKa.

42. lucepeHnuanbHble YpaBHEHUS BBICHIMX HOPAIKOB, JOIMYCKAIOIIUe HOHIKEHUE Nopaakf.

43. OOuMe MOHATHS O JIMHEHHBIX OJHOPOAHBIX (D (epeHINaNbHBIX YPABHEHHSIX BBICIINX MOPAAKOB (ONPEACIICHUE, TOHITHE O
JIMHEHHO HE3aBUCHMBIX (QYHKIMX, QyHIaMEHTAIbHas CHCTeMa pereHnuil). Teopema o CTpyKType 0OIIero penieHust TMHEHHOTO
OJTHOPOJHOTO nuddepeHnnaTbHOTO ypaBHEHHUS.

44. BeiBozt popmya uist 00IIEro pelieHus TMHEHHOr0 0OJHOPOAHOro TuddepeHInalIbHOr0 YpaBHEHUS 2-T0 MOpsIKa.

45. Jluneiinsle HeoqHOpORHBIE MU depennanbHble ypaBHeHUs. OnpeneneHue. TeopemMa o cTpyKType oOIIero peeHns JMHEHHOTo
HEeomHOpoaHOTO MuddepeHnnaT-HOTO ypaBHEHHS.

46. JIuneliHble HEOAHOPOAHBIE TU(depeHnnaNbHbIe ypaBHEHH C IPAaBOi YacThIO CHELUAIBHOTO BUAa (3 ciaydas).

Pa3nen 9. DneMeHTB! TEOpUH BEPOSTHOCTEH.

47. DnemenTsl KoMOWHAaTOpUKHU. Paznmunble Buabl coennuennii [lepecranoBku. Pasmemienus. Coderanusi.
48. IIpenmet Teopun BepositHocteil. Mcnibitanue. Vicxon ucnbitanus. Kimaccuduxauns coobrtuid. [Tonnas rpymnmna coObITHi.
49. Yacrora nosieieHust coObITus. Kitaccndeckoe onpenenieHne BEpOsiTHOCTH.

50. Cymma, mpou3BeicHHEe, pPa3HOCTh COOBITH.

51. YcnoBHast BEpOSATHOCTb.

52. TeopeMbl CII0KEHHsI BEPOSITHOCTEH U CIIEACTBUS U3 HUX.

53. Teopema yMHOKEHUSI BEPOSITHOCTEHN U €€ CIIEJICTBUSI.

54. TeopeMa 0 BEpOATHOCTH MOSIBIICHUS XOTS OBl OJHOTO COOBITHSI.

55. TeopeMa O MOJNHOM BEPOSITHOCTH COOBITHSI.

56. BepositHocTh Tunote3. @opmynsl baiieca.

57. lloropenue ucnbiranuit. @opmyna bepaymmu. HauBeposTHeiiee 9uciao HACTYIUICHHH COOBITHSL.

58. Acumnrornueckue popmynsl. Popmyna Ilyaccona.

59. JlokanbHas Teopema MyaBpa — Jlamaca.

60. NnterpansHas Teopema Jlamnaca.

Paznen 10. Dnementsl Teopun BepositTHocTell. CiydaiiHble BETMYMHBI.

39. CnyyvaiiHble BETMYUHBI, UX BUABL. 3aKOH paclpeieneHns cilydaiiHol BenuduHsl. Pan pacnpenenenus. MHOroyroiabHUK
pacrnpeneneHus.

40. OyHKIUS pacHpeneNICHNs] BEPOsTHOCTEH cIydalHON BeNMYUHEL, e CBOICTBA U rpaduK.

41. BeposTHOCTb NONAaJaHUs CIIy4aifHOM BEMTMUUHBI Ha 3aJaHHbIA yuacTok. TeopeMa o BepOSATHOCTU OTJENbHO B3ATOrO 3HAYEHHS
HEMNpPEPBIBHOM CIy4ailHON BEJIMYMHBI.

42. IInoTHOCTH pacnpeeneHus BepossTHOCTe!. CBOMCTBA INIOTHOCTH, UX FEOMETPUYECKAsl HHTEPIIPETALIUA.

43. MaTtemMaTu4eckoe O>KMIaHue JUCKPETHOM U HeNpephIBHOW ciiydaifHON BenuunH. CBOCTBA MaTEMAaTUYECKOTO OXKUIAHUS.

44. MoJsia 1 MelMaHa CITy4aifHON BEJIMYMHBI.

45. Jlucnepcus U cpeiHee KBaJpaTHUECKOE OTKJIOHEHHE IUCKPETHON U HENPEphIBHOM ciaydaiiHo# BenuunH. CBONWCTBA JUCIIEPCUU.

ITpumepHsbIe 3aaHus Ul IPOBEICHUS TEKYILET0 KOHTPOISI U TPOMEXKYTOYHON aTTeCTallMM HAXOMATCS Ha y4eOHOM TopTae
CI'YBT B xypce MATEMATHKA.

6.4. MeTroauueckue MaTepHuaJibl, ONpee/sIoIMe NPoLelypPbl OLleHHBAHUS




OK3aMeH 10 JUCHUILIMHE B 1 1 2 ceMecTpax COAEP>KUT TEOPETUUCCKYIO YacTh, HATIPABICHHYIO Ha OLIEHKY 3HAHUH U IIPAKTUYECKYIO
4acTh, HANPABJICHHYIO Ha OLICHKY YMEHHUI U HaBBIKOB, XapaKTEPHU3YIOIHUX (POPMHUPOBAHHE yKa3aHHBIX KOMIIETCHIINI.
Teoperndeckast 4acTh 3K3aMeHa 0 JUCIUILIMHE TPEICTABISAET cO00I KOMIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepraa —
MOHSATHSL, ONIPENEIICHUS, CBOUCTBA, TEOPEMBL.
B pamkax TeopeTHueckoil 4acTu oOydaromuiics A KaX0ro Bopoca GopMynupyeT IpaBUIbHBIE, C €0 TOUKH 3PEHUS, OTBETHL
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUHUTAETCSl HE BBIOJIHCHHBIM.
IIpakTHyeckas 4acTh 9K3aMeHa [10 JUCLIUIUIMHE NIPECTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IIPAKTUYECKOTO
HNPUMEHEHUS] KOHKPETHOTO TEOPETHUECKOTO paszena.
OK3aMeH BBICTABISIETCS C YUETOM PE3YJIbTATOB BHINOJIHEHHS TEOPETUUECKON U MPAKTUUECKON YacTel B COOTBETCTBUM C
HPUBECHHBIMH HIDKE TPEOOBAHUAMI.
Kpurepuu onennBanus:
"HeyIOBJIETBOPUTEIBLHO" - 00yJaIOMMIiCs TI0Ka3bIBaeT C1a0blil ypOBEHb TEOPETUUECKUX 3HAHMH. HeyBepeHHO n oruuecku
HETOCJIEA0BATEIbHO U3IaraeT MaTepual. HenpaBuibHO 0TBEYaeT Ha NOIOJIHUTENBHBIC BOIPOCHI WIIM 3aTPYAHSIETCS ¢ OTBETOM Ha
HuX. He umeeT geTkoro npescrasiaeHus 00 H3ydaeMoM MaTepHaie, JOIMycKaeT rpyosle omuoku. JleMOHCTpUpyeT YacCTUIHEIE,
(parmMeHTapHbIE, OYCHb HOBEPXHOCTHBIC YMEHHMS, IOITyCKasi IpyOble OMMOKHU. JleMOHCTpUpYeT HU3KHUI ypOBEHb BIaJICHHS
MaTepraoM, JOIycKas rpyoble OIMOKH. PACKPBIT cofepikaHne TeOpeTHIECKO M MPaKTHIECKOW JacTeil Ousera MeHee, 9YeM Ha

59%.

"Y 1OBIETBOPUTENBHO" - 00YYaIOLIMKCS MOKA3bIBaeT 3HAHWE OCHOBHOT'O JIEKITHOHHOTO M MIPAKTUYECKOTO MaTepuaina. B orBere He
BCEr/ja IPUCYTCTBYET JOTHKA H3I0KeHUsL. OOyqaromuiics UCIBITHIBACT 3aTPyAHCHUS IPH PEILICHHN TPAKTUYECKUX TIPUMEPOB.
[ToxaspiBaeT (parMeHTapHBIC, YJACTHIHBIC 3HAHM. J[eMOHCTpHpyeT yMeHus Oe3 rpyOsIx ommoOok. He oTpaboTaHbI HABBIKK U
IpUEMBI CAMOCTOSATETbHON paboThl. PACKPBLT coepaxkaHue TEOPETUUECKOM U IpaKTHIecKoil yactel Omera Ha 60%-74%;
"Xopomro" - oOyuaromuiics OKa3bIBACT JOCTATOUHBIH YPOBEHb TEOPETHUECKHUX M PAKTHUECKUX 3HAHUH, CBOOOJHO ONEpHpyeT
OCHOBHBIMH TTOHATHSMH. YMEET aHAIU3UPOBATh, HO JIOMYCKAaeT HEKOTOPbIE MOTpeHOCTH. OTBET IOCTPOCH JIOTHYHO, MaTepHal
M3/IaraeTcs rpaMoTHO. JleMOHCTpupyeT 3HaHuS B 6a30BOM (CTaHAAPTHOM) 00BEME, CTIOCOOCH PeIIaTh THIOBBIC 3aJa4H.
JemoHCcTpHpyeT ymMmeHHs Ha 6a30BOM (CTaHAAPTHOM) ypoBHE. Briageer 0a30BbIMH HaBBIKAMHU U IPUEMaMU O KOHTPOJIEM WIIH
PYKOBOZCTBOM. Packpbut coneprkaHie TEOPETHYESCKOM U MPpaKTHYECKO yacTeit Omera Ha 75%-84%.
"OTnrgHO"- 00yJaIOIIMICS TOKA3hIBAET HE TONHKO BEICOKHI YPOBEHBb TEOPETHUECKHX 3HAHMUI 110 M3ydaeMol TUCIUIUINHE, HO U
BUIUT MEXIUCUUILTHHAPHBIC CBSA3H; yMeeT aHAIM3UPOBATh IPAKTHUECKHe cUTyalu. OTBET IOCTPOEH JIOTHYHO. MaTepuan
U3J1araeTcs YeTKO, ICHO, apIyMEHTHPOBAHHO. Y MECTHO UCIOJIb3yeT HH(POPMALIMOHHBINH M HILTIOCTPATUBHBIM MaTepual.
JleMOHCTpHpPYET BEICOKHI YPOBEHB 3HAHUIA; CIIOCOOCH K CAMOCTOSTEIEHOMY aHaJM3y U MIPUMEHEHHUIO ITOTyIeHHBIX 3HAHHH.
JleMOHCTpHpPYeT YMEHHS BEICOKOTO YPOBHS; CIIOCOOCH pa3paboTaTh CaMOCTOSTENBHBIN OX0/] K PEIICHHUIO IIOCTABICHHON 3a/1auH.
Birageer HaBbIKaMH ¥ IPHEMaMH Ha BEICOKOM YPOBHE, CIIOCOOEH 1aTh COOCTBEHHYIO OLICHKY U3y4aeMOoro Marepuana. Packpbul
coJiepaKaHUE TEOPETUUECKON U IPAaKTUUECKOM yacTelt ounera Ha 85%-100%.

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

7.1 Pexomenayemasi JinTepatypa

7.1.1. OcHoBHasi IUTEpPaTYpa

ABTOpBI, COCTaBUTECIIN

3arnaBue

UsnarTenscTBO, O

JI1.1 |Harancon U. I1. Kpatkuit kypc BbICIIEH MaTeMaTuKu Mocksa: Jlans, 2009
JI1.2 | TyranOaeB A. A., Teopust BeposSITHOCTEH U MaTeMaTu4yecKas CTaTUCTHKA Mocksa: Jlans, 2011
Kpymun B. T
JI1.3 | IIuckynoB Hukomnait JuddepernmansHoe M HHTETPATBHOE HCYHCIICHUS: yae0. mocodne Mocksa: Mnrerpain-
CemeHOBUY JUISl CTYJICHTOB By30B IIpecc, 2001
7.1.2. lonoJHHUTeIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBO, TOA
JI2.1 |I'mypman Bnagumup PykoBoACTBO K pelIeHHUIO 3a1a4 110 TEOPHH BEPOSITHOCTEN U Mocksa: Beici.
Edumosnu MaTeMaTHYECKOW CTaTUCTUKE: yuel. mocodue oOpazoBanue, 2008
JI2.2 | Munopckuii Bacunuii | COopHMK 3a1a4 1O BBICIIEH MaTeMaTuke: yued. mocooue Mocksa: U31-Bo ®us.-
TTaBnoBuy Mmar. Jut., 2006
JI2.3 | JIuneBuu Onbra MaremaTuka: yaeOHOe mocodne Hosocubupck: CI'YBT,
UropesHa, [llepbakosa 2017
I'anuna
Brnapumuposna
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI3.1 | droxosa C. 1., MeTtonuveckue yKka3aHus ¥ 3a/1aHUs 10 BBICIIIEH MaTeMaTHKE K Hosocubupck: HU'ABT,
Enunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKIUU MHOTUX NEPEMEHHBIX" 1997
[Mabanuua B. U.
JI3.2 |EnmunoBa E. C., Metoauueckue yka3aHus U 33aHUS 110 BBICIIEH MaTeMaTUKE K Hosocubupck: HI'ABT,
[[Ta6anuna B. U. TUnoBoMy pacuéry "uddepeHunansHoe HCUUCIeHHE HYHKIHH 1997

OJ/IHOM mepeMeHHON"




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI3.3 [I'aBpunoBa AneBTHHA | AHanuTHYeCKas TEOMETPUS: METOM. YKa3. M 3alaHUs 110 BhICIIE Hosocubupck: HI'ABT,

MuxaitnoBHa, MaTeMaTHKe [is cTyIeHToB 1 kypca o4. popMbl 00ydeHHs BceX 2009

[Iep6axosa "anmHa criett. |

BnagumuposHa

OmneparonHas cucrema Windows

7.3 IlepeyeHb NPOrpaMMHOIO odecrieYeHust

IMaxet npukiagHOTO MpOorpaMMHOTO obecrrieueHust Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAYJIS1)

Hasnauenue O6opynoBanue
YuebHas ayIUTOpHsI Juist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbsTumenuitHoe o0opynoBaHHE: HPOEKTOP
MIPOBECHUS 3aHATHUH | (CTaIlMOHAPHEIN), 9KkpaH (cTaruoHapHbIi), [TK (mepeHocHO)
JICKIMOHHOTO THIIA
YuebHas ayJUTOpHs quist | Aynuropaas 1ocka; KoMmuiekT yae6HoM Mebenn
HpOBEAEHUS HIpaKTHYECKUX
3aHATUI
YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn
HPOBEACHUS TPYNIIOBEIX U
VHIUBUAYalbHBIX KOHCYIbTAIUI
ITomemenne 1t | KomrorexT yaeOHo Mebenu Ha 15 ocaoYHbIX MECT.
CaMOCTOSTENILHON pa6ortst | IIK — 10 mT., moxkmodeHHbIX k ceTH "HMHTepHeT" M 00eceYnBaroniX IOCTYI B 3JIEKTPOHHYIO
00yJaronuxcs nH(pOPMANNOHHO-00pa30BaTEIBHYIO CPEIy Y HUBEPCHUTETA.
YuebHas ayAUTOPHS i | AyouropHast 1ocka; Kommuiekt yuebHoii medenu

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)KyTO‘IHOﬁ aTTeCTaluu




