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Ha Kypce>) HUroro
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Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 56 |56 (36 [36 |92 |92
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Cam. pabora 56 [56 |62 |62 |118 [118
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 216 (216 | 180 [ 180 | 396 | 396
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1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Llenpro AUCIMIUIMHEI ABISETCSA 0OecredeHre 6a30BOT0 YPOBHS 3HAHUN M YMEHUH PEIICHHUS MaTeMAaTHIECKUX 3a/1a4 U
IIPUMEHEHHUS UX B MEXIUCIHUIIMHAPHOM KOHTEKCTE, a Takke (POpMHPOBAHUE HABBIKOB HCIOJIb30BAHHUS MAaTEMAaTHUECKUX
METOJIOB B TPAKTHYECKOH AEATEIBHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 [ Obyqaromuiics nomkeH 00s1aAaTh 3HAHUSAMY, YMECHUSIMH U HaBBIKAMU 110 KypCy MaTeMaTHKU Ha 0a3e CpemHero
CIELMAILHOTO WM CPEIHEro 001Iero o0pa3oBaHus

2.2 | JMCHMILUTMHBI M IPAKTHKH, JJIs1 KOTOPbIX OCBOECHUE TAHHOMH TUCIHILTMHBI (MOTYJIsI) HEOOXOAUMO KAK
npeamecTBYOIIee:

2.2.1 | MexaHuka >KUIKOCTH U ra3a

2.2.2 | TeopeTnueckasi MEXaHUKa

2.2.3 [ Obmas 21eKTPOTEeXHUKA U SIEKTPOHUKA

2.2.4 | Texunueckass MeXaHHKa

2.2.5 | IlpousBoacTBEeHHAs IPAKTUKA

2.2.6 | TexHonoruueckast mpaKkTUKa

2.2.7 | MexaHuka »KUIKOCTH U ra3a

2.2.8 | Teopernueckast MexaHHKa

2.2.9 | O0mmias »MeKTPOTEXHHUKA U 2JEKTPOHUKA

2.2.10 | TexHuueckast MEXaHHKa

2.2.11 | TexHosmoru4yeckas npakTuKa

2.2.12 | IIpou3BoACTBEHHAs IPAKTUKA

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLUILINHEI
(MOZY.JIs)

OIIK-1: Conoco6en pemaTtsb 3aJauu IIpO(l)eCCPIOHaJ]bHOﬁ AeATECJIbHOCTH HA OCHOBE HCITOJIB30BAHUA TCOPETHICCKUX H
MNPAKTUYECKUX OCHOB €CTECTBCHHBIX M TEXHUYECCKUX HAYK, a4 TAK/KEC MATEMATHYECCKOI0 anmapara

OIIK-1.1: BrraBnenne u xiaccuukarist GU3MIECKUX U XMMHUUECKHUX MPOLECCOB, IIPOTEKAIOINX Ha 00BEKTe IPO(heCcCHOHATEHON
JESTENbHOCTH

OIIK-1.2: Ompezenenne XapakTepUCTHK (HU3MYECKOTo Hpolecca (SBICHHUS ), XapaKTePHOTO I 00bEKTOB MPO(ECCHOHATEHON
JEATENEHOCTH, HA OCHOBE TEOPETHIECKOTO (IKCIIEPHUMEHTAIBHOTO) NCCIIEI0BAHNUS

OIIK-1.3: OmpexeneHne XapaKTepUCTHK XHMHYECKOTO TIporiecca (SBICHHUS ), XapaKTePHOTO U 00BEKTOB MPOQeCCHOHAITBEHOM
JIeITEIIFHOCTH, HAa OCHOBE SKCIIEPHMEHTAIBHBIX HCCIICIOBAaHNH

OIIK-1.4: IIpencrasnenne 6a30BBIX AT IPO(hECCHOHATEHON chepbl GU3NISCKHUX MPOLECCOB U IBICHHH B BUIE MATEMaTHIECKOTO
(ux) ypaBHeHUsI(I)

OIIK-1.5: Bribop 6a30BBIX (HH3HMYCCKUX M XUMHUYCSCKHUX 3aKOHOB JIJIsl PEIICHHS 3a/1a4 IPO(ECCHOHATIBHOM AESTEIbHOCTH

OIIK-1.6: Penienne WHKEHEPHBIX 3a]1a4 C IIOMOIIBI0 MATEMAaTHYECKOTO alapata BEKTOPHOW alreOphl, aHATUTHISCKOH TeOMETPHH

OIIK-1.7: Pemenne ypaBHEHHUH, OMICHIBAIONIIX OCHOBHBIC (PU3MUECKHE IPOIECCHI, C TPUMEHEHHEM METOIO0B JIMHEHHOI! anreOps! 1
MaTeMaTHYECKOTo aHaIHu3a

OIIK-1.8: O6paboTKka pacy€THBIX U AKCIIEPUMEHTAIBHBIX JaHHBIX BEPOSTHOCTHO-CTATUCTUYECKIMH METOIaMHU

OIIK-1.9: Pemerne WHXEHEPHO-TEOMETPHUYECKUX 3a/1a9 TPahUISCKUMH CIIOCOOaMH

OIIK-1.10: OneHka BO3eHCTBHS TEXHOTCHHBIX ()AKTOPOB HA COCTOSHHIE OKPYXKAIOMIEH Cpesbl




OIIK-1.11: Onpenenenue xapakTepHCTHK IIPOLECCOB PACIPEICNCHNUS, IPe0Opa30BaHUS U HCIOIb30BAHUS MIEKTPHUECKOH IHEPrUU
B 2JIEKTPUUECKHX LEMAX

B pesyibrate 0CBOCHMS AMCHUILIMHBI 00y4aIOLIUICS J0JIKEH

3.1

3HaTh:

3.1.1

MaTeMaTHYeCKHH aIrmapar JUIs peleHns 3a1a4d NpopecCHOHAIBHON IESTeIEHOCTH: OCHOBEI JIMHEWHOH, BEKTOPHOI
anreOpsl, aHATTUTHYECKOH T€OMETPHH, OCHOBBI MATEMAaTHIECKOTO aHAIN3a - TEOPHIO TIPeeNoB, quddepeHnnansHoe 1
HUHTETpaJbHOE HCUUCIICHUS, METOIbI pelIeHUs Tu(depeHInanbHbIX YpaBHEHNUH, OCHOBBI TEOPUU BEPOSITHOCTEH.

3.2

YMmerhb:

3.2.1

IIPUMEHATh MaTEMaTHYECKUH almmapaT K pelIeH:Io 3a1a4 Ipo(hecCHOHATFHON AeATETBHOCTH: PEIaTh 3a1a41 JINHEHHOMH,
BEKTOPHOH anreOpbl, aHATUTUIECKON T€OMETPUH, BBIUUCIATE Tpeaebl (PyHKIHHA, TPUMEHATh METOIbI

I hepeHINANBEHOTO 1 HHTETPATBHOTO MCUNCIICHHS, permaTh JuddepeHnnanbHble ypaBHEHUs, peliaTh OCHOBHBIC 3a/1a41
TEOPUH BEPOSTHOCTEH.

3.3

Baapern:

33.1

MaTeMaTHYECKUM alapaToM JIMHEHHOH, BEKTOPHOI! anreOpsl, aHAITUTHIECKOH TeOMETPHH, TEOPUH IIPEIEIIOB,
T hepeHInaTFHOTO ¥ MHTETPATBHOTO HCUHCIICHNS, MU (HepeHIHATBHEIX YPAaBHEHUH, TEOPHH BEPOSTHOCTEH JUIs
pelieHus 3a1a4 NpoQecCuOHAIbHOM ACSTEILHOCTH.

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJIST)

Bun HaumeHoBaHUe pa3/iesioB U TeM /BU] 3aHATHUSI/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHS / Kype AroT
Paznen | Pa3pen 1. JIuneiinas anredpa
Jlex Jluneiinas anreopa /Jlex/ 1 8 JIT.1JI1.3 0
Ip Jluneiinas anre6pa /Ilp/ 1 8 2.3 0
Cp Jluneitnas anre6pa /Cp/ 1 6 J12.3 0
HUKP Jluneitnas anrebpa /MKP/ 1 2 0
Paszmen | Pa3gen 2. BekTopHas aiare6pa
Jlex Bekropnas anre6pa /JIex/ 1 8 JI1.1 JI1.3 0
IIp Bekropnas anre6pa /IIp/ 1 8 J12.3 0
Cp Bexkropnas anre6pa /Cp/ 1 8 J12.3 0
HKP Bekropnas anre6pal /UKP/ 1 2 0
Pazpen | Pa3spen 3. AHammTHUYecKasi reoMeTpUst
Jlex Amnanmutideckas reomerpus /JIex/ 1 10 JI1.1 J11.3 0
Ip Amnanmutideckas reomerpus /IIp/ 1 10 J12.3 0
Cp AnammTtryaeckas reometpus /Cp/ 1 10 JI2.3713.3 0
HKP Ananutrueckas reometpust /MKP/ 1 2 0
Paznen | Pa3nen 4. Ilepemennasn. [Ipenena. @ynkuus
Jlex Ilepemennas. [penen. @yukuus /Jlex/ 1 8 JI1.1 J11.3 0
IIp [epemennas. [Ipenen. @ynkuus /Tp/ 1 8 J12.3 0
Cp Iepemennas. [Ipenen. @yukuus /Cp/ 1 8 2.3 0
UKP [epemennas. [Ipenen. ®ynkuus /MKP/ 1 2 0
Paznen | Pasgen S. Ind¢epennnanbHoe ucuucienue GyHKIui oxHOM
nepeMeHHOI
Jlex JuddepernnanbHoe ucuucaecHre GyHKIMA 0JHON mepeMeHHoH /JIek/ 1 10 JI1.1 J11.3 0
Ip JuddepennnanpHoe ucUucaeHre GYHKIMA 0HON mepeMenHo# /TIp/ 1 10 J12.3 0
Cp JuddepennnanbHoe ucuucaeHne GyHKIA ogHoN epemenHoi /Cp/ 1 8 JI2.3J13.2 0
UKP Hudbdepenuuanproe ncuncieHne GpyHKuid ogHon nepemenHoi /MKP/ 1 0
Paznen | Pazpen 6. HeonpenenenHblii M onpeaeaeHHbIi HHTErpaJj
Jlex Heomnpenenennslii u onpeneneHubli naterpan /Jlex/ 1 12 JI1.1J11.3 0
IIp Heomnpenenennslii u onpenenennsiit naterpan /Ip/ 1 12 2.2 0
Cp Heomnpenenennstii u onpeneneHuslii naterpan /Cp/ 1 16 2.2 0
HKP Heonpenenennslit u onpeaeneHssiii naTerpan /MKP/ 1 2 0
Paznen | Paszpes 7. ®yHKIMH HECKOJIbKHX IIePEeMEHHBIX
Jlex OyHKIN HECKOIBKHUX MepeMeHHBIX /JIex/ 2 8 JI1.1 JI1.3 0
IIp OyHKINH HECKOIBKHUX MepeMeHHbIX /I1p/ 2 8 2.2 0




Cp DyHKINH HECKOIBKHUX NepeMeHHBIX /Cp/ 2 12 J3.1 0
HKP OyHKINH HECKOIBKUX MepeMeHHbIX /MKP/ 2 2 0
Paznen | Paszpes 8. Inddepenunaibubie ypaBHeHHA
Jlex Huddepernunansaeie ypapaerus /Jlex/ 2 12 JI1.1 JI1.3 0
IIp Huddepennunansasre ypapaerus /I1p/ 2 12 J12.2 0
Cp Jduddepennmnansusie ypaBHeHus /Cp/ 2 16 J12.2 0
HKP Huddepennmansaele ypapaenns /MKP/ 2 2 0
Paznen | Pa3zpen 9. Teopusi BepositHocTeii. BeposiTHOCTH cOOBITHIA.
Jlex Teopus BepositHOCTEH. BepostHOCTH cOOBITHIA. /JIek/ 2 J1.2 0
Ip Teopus BeposTHOCTEH. BeposTHocTn coobrThid. /T1p/ 2 J12.1 0
Cp Teopus BeposiTHocTei. BepositHocTH coObITHA. /Cp/ 2 18 J12.1 0
HKP Teopus BeposiTHocTeil. BepostHocTr coobiTHid. /MKP/ 2 3 0
Paznen | Pa3zmen 10. Teopusi BepositHocTeii. CirydaiiHble BeJIMUUHBI.
Jlex Teopus BepositHOocTeit. Cry4daitHbie BeanduHbl. /JIex/ 2 JI1.2 0
IIp Teopus BepostHocTel. Ciyyaiinbie BennuuHsl. /I1p/ 2 J12.1 0
Cp Teopus BepostHocTel. Cayuaiinbie BenuauHbL. /Cp/ 2 16 J12.1 0
HKP Teopus BepositHOCTeH. Crrydaitnble Benuauasl. /MKP/ 2 3 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

CopneprxaHue JIEKLIUOHHOTO Kypca
1 cemectp

Pazgen 1. Jluneiinas anrebpa.

Marpunpsl. JleficTBus HaJ MaTpULIAMH (CIOKEHUE, BBIYUTAHUE, YMHOXKEHHE MaTPUIIBI HA YKCIIO0, IPOU3BEeIeHHEe MaTpHLl). MuHOp U
anredpandecKoe JOIOIHEHNE deMenTa. OnpeaenuTens n-ro nopsaaxa. Ceoiictsa onpenenutenei. O0mue cBeAeHNs 0 CHCTEMAX
JMHEHHBIX anredpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHUH ¢ N HEM3BECTHBIMU. PereHne cuctemsl. CHCTEMBI COBMECTHBIC U
HECOBMECTHBIE, COBMECTHBIE OIpeIe/ICHHbIE U HeollpeeIeHHbIe. PerieHne cucteM TMHEHHBIX anredpandecKux ypaBHEHU
meronoM Kpamepa. Teopema Kpamepa. Cucremsl m ypaBHEHUI! ¢ n HEM3BECTHBIMU. PABHOCHIIbHBIE CHCTEMBI. DJI€MEHTapHbIE
peoOpa30BaHUs CHCTEM JIMHEHHBIX anreOpandecKux ypaBHeHni. TeopeMa o mepeBoie CHCTEMBI B paBHOCHIIBHYIO €if CHCTEMY.
Pemenne cucreM NTMHEHHBIX anreOpandecKux ypaBHeHUi metogoM ["aycca.

Pa3nen 2. BekropHast anredpa.

OCHOBHBIE TTOHATHS M ONIPEEICHIs BEKTOPHOH anreOps! (BEKTOP, KOIIMHEapHbIE, KOMITIaHAPHBIE BEKTOPHI, MOYJIb BEKTOPA,
paBHbIE BEKTOPHI, €IUHUYHBII, HYJIEBOW BEKTOPHI). ba3uc Ha MIOCKOCTH U B IPOCTPAHCTBE. TeopeMbl 0 pa3oKEHUH BEKTOpa MO
6azucy. KoopauHats! BekTopa B JaHHOM Oasuce (onpezaenenue). OpToHOpMHUpOBaHHBIN 6azuc. HaxoxneHne KoopanHAT BEKTOpPA 110
U3BECTHBIM KOOpAMHATaM €ro Hayaua U KoHIa. JInHelHble onepanuy HajJl BEKTOpaMHU: CJI0KEHHE, BBIYUTaHUE BEKTOPOB, YMHOKECHUE
BEKTOpa Ha umcio. CkanspHOe IPOU3BeICHUE BEKTOPOB, CBOMCTBA CKATISIPHOro Ipou3BeneHus. CKaaIpHOe IPOU3BEICHNE
BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHPOBaHHOM Oasuce. [IpuMeHeHne ckanspHOro NPOU3BEJEHUS K PEIICHHIO 3a/1a4
(Moxyms BeKTOpa, JUTHHA OTPE3Ka, YroJl MeXy BEKTOPaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, TPOCKIINS BEKTOPa Ha BEKTOP).
Hanpasnsromue kocuHychl BEKTOpa. BekTopHOE npousBeieHUe 1ByX BEKTOPOB, CBOMCTBA BEKTOPHOIO IIPOU3BeeHUA. BekTopHOE
IpOU3BeIeHHE BEKTOPOB, 33JaHHBIX KOOPJUHATAMHU B OPTOHOPMUPOBAHHOM 6a3uce. IIpruMeHeHe BEKTOPHOTO MPOU3BEACHHUS K
pelIeHuo 3aaad (MI0I1aAb NapanaeaorpaMma, IIoIaAb TPeyrobHUKa, Yroll Mex Ty BekTopamu). CMeIIaHHOE MPOU3BEJEHUE TPEX
BEKTOPOB — onpeseneHne. CMemanHoe TPOM3BECHHE BEKTOPOB, 3aJaHHBIX KOOPANHATAMH B OPTOHOPMHUPOBAHHOM Oasrce.
CBOHCTBa CMEIIAHHOTO IPOM3BEICHUS.

Paznen 3. AnanuTHuecKasi FEOMETPHSL.

IIpsiMoyrosbHas JekapTOBa CUCTEMA KOOPAUHAT Ha INIOCKOCTYU U B IpocTpaHCcTBe. OnopHasi TOUKa U HOPMAJIbHBII BEKTOP
mockocTH. OCHOBHBIE BUJIBI YPAaBHEHUH MJIOCKOCTH: YpaBHEHHUE IJIOCKOCTH, MPOXOASAIIEH depe3 NaHHYIO TOUKY NEePIEeHINKYISIPHO
JTAHHOMY BEKTOpY, o0I1Iee, IpOXo/sIieii Yepes TPU TOYKH «B OTPe3Kax» Ha KOOPJAHHATHBIX ocsiX. ONMOpHas TOYKa U HaIPaBJISIOIIHI
BEKTOP NpsiMoii. OCHOBHEIE BH/IBI YPaBHCHHUI MTPSIMOI B IPOCTPAHCTBE: OOIIHE, TapaMeTpHISCKHe, KAHOHMYECKNE YpaBHEHUS,
MIPOXOAIIEeH Yepe3 BE TOUKU. YTOJ MEXIy IPAMOI U MJIOCKOCThI0. TouKa nepecedeHus npsiMon U IockocTu. Bzanmuoe
pacmnonoxeHue npsmMoit u miockoctu. [Ipsimas Ha miockocTH. Pa3nuuHble BUABI ypaBHEHHH NpAMOii Ha 1miockocTu. Kpusble
BTOPOTO TOPAAKA (OKPYKHOCTb, SJUTHIIC, THIIepOoIa, Tapadora: HX KaHOHHYECKHE YPaBHEHUS U TIOCTPOCHHE.

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

[MonsTre QyHKIMK. 3aBHCHMBIC U HE3aBUCHUMBIE IEPEMEHHbIE, 00JIaCTh ONPEIeNICHUsI 1 MHOXECTBO 3Ha4eHMH (yHKIMn. CriocoOb!
3aganus pyHkmmu. ['paduk GyHkipm. OCHOBHBIE CBOMCTBA (DYHKIIUH: MOHOTOHHOCTB, YeTHOCTB, IEPHOXNIHOCTD,
orpanndeHHOCTh. CnoxHast ¢pyHknus. [Torstue okpectHocTH Touku. IIpenen dynkuun B Touke. IIpenen GpyHkImm Ha
OeckoHeyHOCTH. beckoHeuHO Maible 1 GeckoHeyHO Oonbine pyHKIMU. Teopema o cBsA3M OECKOHEUHO MaJIbIX U OECKOHEYHO
Oospimx BemarH. [1epBrIil 1 BTOpOit 3aMeuarensHble ipeiensl. CpaBHeHHE OCCKOHEYHO MaJTBIX, SKBUBAJICHTHBIC OCCKOHEYHO
Maisle. OCHOBHBIC SKBHUBAIEHTHOCTH. HenpeprIBHOCTE (yHKIINH B TOUYKE U HA OTPE3Ke, CBOMCTBA HETIPEPBIBHBIX (DYHKIIMI.
Knaccugukanus Touek pa3pbiBa QpyHKLIUH.




Pasnen 5. Iuddepenimansroe ucurcaeHue GYHKIMNA OHON TepeMeHHO.

IMonsTre mpon3BoHOI GYHKIMHU B TOUKe. ['eoMeTprIecknii CMBICI IPOM3BOAHON. Y paBHEHHS KacaTeIbHON I HOPMaITH K rpaduky
¢ynxnuu. [pasuna HaxoxxaeHus npon3BogHoH. [Torsatue nuddepentmana Gyrakiwm. [IponssoaHas cioxHoH GyHKIuH. TeopeMsl
Ponuns, Jlarpanxka, Kommm. Dxctpemymsl pyHKINM, HeoOXoanMoe ycnoBue. [Ipu3Haku MOCTOSHCTBA, BO3pACTaHUs U YObIBaHUS
¢yHKIMN. JlocTaTOUHbIE IPU3HAKHU CYIIECTBOBAHUS SKCTpeMyMa (GyHKIMH. BoimykiiocTs, Borayrocts rpaduka gynkuun. Toukn
nepernba. JloctaTouHbIe IPHU3HAKHN BBITYKIOCTH, BOTHYTOCTH Tpaduka GyHKINH U TOUkH neperuda. [Tpasumno Jlomurans.
AcuMnTotsl rpaduka Gyrkiy. Bugst acumntor. OOnuii mIaH HccieaoBaHus GYHKIUH U IOCTPOeHHs e€ rpaduka

KommiekcHble uncina u aeiictBust HaJy HUMH. M300paskeHre KOMIUIEKCHBIX YHCell Ha INIOCKOCTH. MOIyib M apryMeHT KOMIUICKCHOTO
grcna. Anredpamdeckas 1 TpUroHOMeTprdeckas GopMbl KoMIutekcHoro yncia. @opmyna Ditnepa. [TokazatensHast popma
KOMIUTEKCHOTO 4rciia. KopeHb 13 KOMIUICKCHBIX YHCEI.

Paznen 6. HeonpeneneHnHslid 1 ornpeieJIeHHbIN HHTErpall.

IlepBooOpa3Has (yHKIMSA W HEONIPpEAEIeHHbBIH HHTeTpall. TeopeMa CymecTBOBaHMS MepBooOpa3Hoil. CBOHCTBA HEONPEIEICHHOTO
uHTerpana. Tabnuiia OCHOBHBIX HHTErpanoB. MeTo/ 3aMeHbI IEpEeMEHHON B HEOIPEeIeIEHHOM HHTerpane. MeToJ] HHTerpUPOBaHUS
TI0 YacTsM B HEONpECICHHOM HHTerpaiie. PannonansHble 1pobu. MHTerpupoBanye npocTeHIiX paluoHaIbHbIX IPOOeH.
PaznoxeHne paroHaNBHOI IpoOH Ha MpOCTEeHIINe.

3amada o BRIYMCICHNH IUIONIAIN KPUBOIMHEHHON Gurypsl. OnpeneneHHslil naTerpai. TeopeMa cymecTBoBanusa. OCHOBHEIE
CBOMCTBa onpeneneHHoro uurerpaina. ®opmyna Hetotona — JleiiOnuia. 3ameHa nepeMeHHON B ONpeAeIeHHOM HHTErpae.
HNHTerpupoBaHue 0 YacTsM B OIpeeIeHHOM HHTerpaie. HecoOCTBEeHHbBIE HHTETpalbl ¢ OECKOHEUHBIMH MPEIEIaMH.
HecoOcTBeHHBIE HHTETPAITEI OT pa3pbIBHOH (yHKIMH. [Inomans miockoi GUrypsl B IPAMOYTOJIBHON TEKapTOBOH CHCTEME
KOOpJAUHAT.

2 cemectp

Paznien 7. ®yHKIIMM HECKOJIBKUX NIEPEMEHHBIX.

[Monstre QyHKIMK 1BYX nepeMeHHbIX. CriocoObl 3a1anus QYHKIMN JBYX IEPEMEHHBIX, 001acTh ee onpeneneHus. OKpecTHOCTD
pamuyca r Touku. [Ipenen GpyHKINM ABYX IepeMeHHBIX. YacTHBIE M OTHOE IPUPAIIeHNs GYHKINH IBYX epeMeHHbIX. YacTHEIe
HIpOU3BOJHBIC (DYHKIUH IBYX MEPEMEHHBIX, UX T€OMETpUIecKHi cMbIci. YacTHbIe nuddepeHImansl, MoIHbIH auddepeHuan
(yHKIMM OBYX IepeMEHHBIX. YacTHbIE IIPOM3BO/IHBIC BBICIIMX ITOPSIKOB. TeopemMa 0 He3aBUCHMOCTH OT MOCIIEJ0BATEIbHOCTH
muddepennuposanus. KacarensHas III0CKOCTh 1 HOPMAJIh K IIOBEPXHOCTH. DKCTPeMyM (DyHKIHH IBYX ITEPEMECHHBIX.
Heob6xoaumble 1 TOCTaTOYHBIE YCIOBHS CYIIECTBOBAHUS SKCTPEMYMA.

Paznen 8. luddepennmansapie ypaBHEHUS.

[Nonstre muddepeHnnansHOTO ypaBHEeHNU. [lopsAnok, pemenne muddepeHIraIsHOro ypaBHeHUS. IHTerpansHble KPUBHIE.
Juddepenunanbueie ypaBHeHUs 1-To nmopsaka: odumii Bu, 3aaa4ya Koy, obiiee u 4acTHOE pelieHust, 00U 1 YacTHBII
unrerpaisl. JJuddepeHunansuble ypaBHEHUS C pa3AeNIeHHBIMU M Pa3JIeISIIOIIUMUCS TIepeMEHHBIMH. JInHeitHbIe
muddepernnansabie ypaBHeHHS 1-ro nopsaka. JuddepeHnnansapie ypaBHEHHS BRICIINX MTOPSIKOB, TOMYCKAOIINE TOHIKCHNE
nopsaxka (3 suma). O0mue MOHATHS O IMHEHHBIX OXHOPOAHBIX AN EPEHIINATBHBIX YPaBHEHUAX BRICIINX ITOPSAAKOB: ONpeeIeHNe,
HOHATHE O JMHEHHO He3aBUCHMBIX (yHKIMSX, (GyHAAMEHTANIbHAS CUCTEMa penieHui. Teopema o cTpyKType 00ILIero pereHus
JMHEHHOTO OHOPOAHOTO A PepeHINaNbHOT0 YpaBHeHH. BeiBoa opMy aist 001Iero pemeHus JIMHEHHOTO 0JJHOPOIHOTO
muddepeHnnanbHOTO ypaBHEHHS 2-T0 nopsaaka. JInaeitHbIe HeoHOpoIHEIe Tu( depeHInaIbHbIe YpaBHeHNA. Teopema o CTpyKType
00IIeTo pelIeHns IMHEHHOT0 HEOJHOPOIHOTO U (hepeHInaIbHOr0 ypaBHeHHs. JInHeliHbIe HeOTHOPOAHbIE TU((epeHIHaTbHEIe
YpaBHEHHS C NIPABO YaCThIO CIIEINAIBHOTO BH/IA.

Paznen 9. Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
OneMeHThl KOMOMHATOPHUKH. Pa3nuyuHble BUIBI COSMHEHUI: IEPECTaHOBKH, Pa3-MellleHus, coueTanus. [Ipeamer Teopun
BepositHOocTel. McnbiTanue. Mcxon ucnbiranus. Knaccudukarms coosrtuii. [lomHas rpynma coObrtui. YacToTa mOsBICHUS
coowrTus. Kitaccuueckoe onpenenenue BeposTHocTH. CymMMa, MPOU3BEACHUE, PA3HOCTD COOBITHIA. Y CJIOBHASI BEPOSTHOCTD.

TeopeMsl Cl103keHHsI BEPOSITHOCTEN U CIEACTBUS U3 HUX. TeopeMa yMHOXKEHUS BEPOSATHOCTEH U ee cieacTeus. TeopeMa o
BEPOSTHOCTH MOSIBIICHHS XOTs1 ObI 0JJHOTO cOOBITHs. TeopeMa o MoJHOM| BepOATHOCTH cOOBITHSA. BeposTHOCTE TunioTe3. @opmysibl
baiieca. [ToBropenune ucnbitanmii. @opmyna beprymnui. HauBeposiTHelIee YACIIO HACTYIICHUH COOBITHS. ACHUMITOTHYCCKIE

(hopMyIBL.

Paznen 10. Teopust BepostHocTei.CitydaiiHble BEIMYMHBI

CrydaliHble BEJIMUHMHBI, UX BUABL. 3aKOH pacllpe/ielieHusl ClydaiiHoM BenuduHsbl. Pan pacnpenenenus. MHOrOyroJibHUK
pacopenenenus. OyHKIUS pacHpeieseHNs] BEPOSTHOCTEH CIyJaiiHOM BeIMYMHEI, €e CBOMCTBa U rpaduk. BeposaTHOCT nonanaHus
ClTydalfHOM BeTHMUYHMHBI Ha 3alaHHBIN yuacTok. IInoTHOCTB pacnpenenenus BepositTHocTell. CBOWCTBA MIOTHOCTH, UX
reoMeTpuyuecKasi HHTeprpeTanus. MaTeMaTuueckoe 0KHIaHuE IUCKPETHOW U HEeTIPEPhIBHOM citydaiiHoM BennurH. CBoicTBa
MaTEeMaTHUYECKOro OxkuaaHus. Mozaa u MeauaHa ciaydaliHod BeIM4YuHbL. JlUcnepcus U CpefiHee KBapaTUuecKoe OTKIIOHEHUE
JUCKPETHOHN U HeTpepBIBHOM CitydaiiHol BenuurH. CBOMCTBA IUCTIEPCHH.

TeMbl IPaKTUYECKUX 3aHATUI
1 cemectp

Pa3pmen 1. Jluneitnas anre6pa
IIpakTuyeckoe 3anarue 1. Marpuupl. Onepanyy HaJl MaTpuLaMHy. (pelieHue 3aaaq)




IIpakTuyeckoe 3anarue 2. OnpeaenuTenn KBaIpaTHbIX MaTpHIl. Perienue cucteM JIMHEHHBIX anreOpanuecKuX ypaBHEHUH METOIOM
Kpamepa. (peuienue 3ana4)
[Tpaktrdeckoe 3ansTHe 3. Pemenne cucteM JTMHEHHBIX areOpandeckux ypaBHEHUH MeToioM ["aycca (pemieHne 3a1a9)

Pazgen 2. BextopHas anrebpa

IMpakTHyeckoe 3ansaTue 4. JInHEeHHBIC ONepaiy HaJl BEKTOpaMH. Pa3inoskeHne BekTopa 1mo 6a3ucy (peleHne 3aaa4)
[Ipaktiaeckoe 3ausaTie 5. CKamspHOE IPOM3BEICHHE BEKTOPOB (PEIIeHHe 3a/1a9)

IIpakTuyeckoe 3anatue 6. BekropHoe U cMeIaHHOe MPOU3BEACHUS BEKTOPOB (PELICHUE 3a/1a4)

KonrtponbHas padota Nel mo temam JIuHeiiHas 1 BeKTOpHas anredpa.

Paznen 3. AnanuTHueckas reOMETpUsL

IIpakTuyeckoe 3anarue 7. [InockocTs (penieHue 3a1au)

IMpakTryeckoe 3austue 8. [Ipsamas B mpoctpancTse. [IpsimMas U ITockocTh (pelieHne 3a1aq)
IIpakTryeckoe 3anstue 9. [IpsiMast Ha TUIOCKOCTH. (pelIeHHe 3a1aq)

Ipakriueckoe 3austue 10. OkpyXHOCTB, IUTHUIIC. (pEIICHUE 3a1ad)

ITpaktnueckoe 3ansatue 11. 'unepoosna, mapadona (pemeHue 3a1aq)

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

IIpakTuyeckoe 3anarue 12. O6nacth onpeaeneHus: GyHkuu. OcHOBHBIE CBOMCTBA (yHKIMH. [loHsATHE Npeaena GyHKIUH.
Packpeitue HeonpenenenHoctei (0/0) u (0eCKOHEYHOCTH/OECKOHEYHOCTD) ITPH BBIYUCICHUHN MPEIEIOB PYHKIMHN (pelIeHHE 3a1a4
IIpakriaeckoe 3anstue 13. IlepBrrif 3ameuarensHbi npenen. [Ipexen nokaszaTensHO — cTeneHHoH GyHKImu. Bropoit
3aMeyvaTeNIbHBIN Ipenen. (peleHne 3aaayq)

I[paxtiueckoe 3austie 14.CpaBHeHHEe OECKOHEYHO MANIBIX BEJIMYMH. DKBUBAICHTHbIE OeckoHEUHO Masble. MccneoBanue GpyHKINH
Ha HETIPEepHIBHOCTH (peIIeHne 3a1a4)

KonTpomnsnas padora Ne2 mo Temam AHanuTHdeckasi FeOMeTpHs, Ipeelt QyHKITHH.

Paznen 5. Iuddepennumansroe ucurcaeHue GyHKIMNA OJHON MepeMeHHON

IIpakTryeckoe 3anstue 15. [IuddepeHnmpoBanue dIeMeHTapHBIX QYHKIHN (peleHne 3a1a4)

Ipakriueckoe 3austue 16. Auddepenuan ¢pyaxuun. IIpon3BoaHbIe BEICIIMX HOPSIKOB. (peIICHNE 3a1a4)

[MpakTryeckoe 3ansrtue 17. [IpaBuno JlonuTans. Mccnenopanue GyHKIUH HA MOHOTOHHOCTB U SKCTPEMYMBI, BBIITYKJIOCTh IpaduKa,
TOYKH Tiepernoda (perieHre 3aaaq)

IIpaktiueckoe 3ansTue 18. Acumnrots! rpaduka pyHknuu. [TlonHoe uccienoBanne GyHKINH U MOCTpoeHHE e€ rpaduka (pemeHue
3a/1ay)

[IpakTuueckoe 3anstue 19. KomruiekcHele uncia u AecTBUS HaZl HUMU (pelIeHHE 33]1a4)

Paznen 6. HeonpeneneHHslit 1 onpeaeneHHbIN HHTETpal.

[TpakTuueckoe 3anstue 20. HemocpeacTBeHHOE HHTErpUPOBaHUE. (PEIICHUE 3a/1a4)

[Ipaktrndeckoe 3anusaTue 21. IHTErpupOBaHe METOIOM 3aMEHBI IEPEMEHHOM (peIIeHIe 3a/1a9)

IIpaktiueckoe 3ansTue 22. MHTErprpoBaHe 10 YacTsaM (peIIeHne 3a1ad)

IIpakTuyeckoe 3anstue 23. IHTerpupoBaHue pauroHaIbHbIX ApOOei. (peleHne 3a1ad)

[Mpaktnueckoe 3austue 24. [Ipumenenue popmyasl HeroToHa- JIeHOHUIIA 11 BBIYUCICHUS ONpPEeeIeHHOro nHTerpana. OCHOBHBIC
METOJIBI OTIPEICTICHHOTO HHTETPUPOBAHNSI.

IIpakTuyeckoe 3anarue 25. HecoOcTBeHHBIE HHTETpalbl. VccaeqoBanue Ha CXOAUMOCTD (pelIeHue 3a1adq)

[TpakTuueckoe 3ansTue 26. Boryrcienue miomazaei B mpsiMOyrojbHBIX KOOPAWHATAX (pelieHue 3a/1a4)

2 cemecTp

Paznen 7. @yHKIIMN HECKOJIBKUX TEPEMEHHBIX

IIpakTryeckoe 3anstue 1. O6macTp onpeneneHus QyHKINU 2-X TIEPEeMEHHBIX (pelIeHue 3a1a4)

IIpakTuyeckoe 3anarue 2. YacTHbIe MPOU3BOJHBIE, YACTHBIE U IOJTHBIN AU depeHnnansl GyHKIUN HECKOIbKUX TePEMEHHBIX
(peeHue 3a1a4)

IMpakTrdeckoe 3ausaTue 3. [Ipon3BogHBIE BEICIINX ITOPSAAKOB (DYHKIIMH HECKOJIBKUX IIEPEMEHHBIX (pEIICHUE 3a1a4)
IIpaktiueckoe 3ansTue 4. MccnenoBanue GyHKINH ABYX IEPEMEHHBIX Ha SKCTPEMYM (peIIeHne 3a1at)

Konrponbnas padota Nel o reme OyHKIINN HECKOIBKUX HEPEMEHHBIX

Paznen 8. TuddepeHnnanbabie ypaBHEHHUS

IIpaktiueckoe 3ausTue 5. Pemenne quddepeHnuansHbIX YpaBHSHHH ¢ pa3fAeNeHHbBIMU U Pa3AeISIOMUMICS IepEMEHHBIMH
(peeHue 3a1a4)

IMpakTHdeckoe 3aHsATHE 6. PemieHne THHEHHBIX AN depeHITNATBHBIX YpaBHEHHI IIEPBOTO TOpsAKa (pEeIeHUE 3a1a)

IIpakTiueckoe 3aHsTHE 7. PerreHne ypaBHEHNMH, JOMYCKAIONINX TOHIDKEHHE MTOPsIKa (peIIeHne 3a1a4)

IIpakTuyeckoe 3anarue §. PemieHue TMHEHHBIX OJHOPOAHBIX YPAaBHEHHUI ¢ IOCTOSHHBIMHU KO PHULIMEHTaMH (peLIeHne 3a/1a4)
I[Tpaxtiueckoe 3anstie 9-10. Pemenue JIMHEHHBIX HEOAHOPOJHBIX YPABHEHHUH C IIOCTOSIHHBIMU KO3 (QUIIMEHTaMH U [IPAaBOH YacThIO
CTEIMAIBHOTO BHA (PEIICHUE 3a1a)

KonTponsnas padorta Ne2 o treme uddepeHimanbHbie ypaBHEeHUS

Paznen 9 Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
IIpakTtiueckoe 3ausTue 11. SneMeHTH! KOMOMHATOPUKY: IEPECTAaHOBKH, pa3MEIIeHHs, COUeTaHUA(PEeIICHNE 3a1at)
IIpakTuyeckoe 3anarue 12. Kiaccuyeckoe onpeaeneHrue BEpoITHOCTH (pelieHue 3a1a4)




IIpaktiueckoe 3austue 13. Anredpa cobbrtuil. TeopeMsl 0 BEpOSTHOCTH CyMMBI M Ipon3BeieHHs coObITHii. Teopema o
BEPOSITHOCTH MOSIBJICHHS XOTsI ObI OZTHOTO COOBITHS (pEIIeHNE 3a/1a4)

[Ipaktnaeckoe 3ansatue 14. @opmyna moHoM BeposiTHocTH. Dopmynsl baiieca. (pemienne 3a1aq)

Ipakriueckoe 3anstue 12. @opmyna beprymmm. AcuMnToTndeckue GoOpMyIsl (pelIeHne 3a1atd)

Paznen 10. Teopust BepositHOCTEH. CiiydaiiHbIe BETUYHHBI.

IIpakTryeckoe 3anarue 13. JluckperHas cirydaifHas BeTUUWHA: PSIT pactipeaeeHns, QYHKIUS pactpeaecHus (peleHne 3a1ad)
[Ipaktiueckoe 3ausTHe 14. UncaoBble XapaKTEPUCTUKH JUCKPETHBIX CIyIaifHBIX BETHIHH(pELIeHHEe 3a/1a)

I[Tpaxtuueckoe 3austie 15. HenpepbiBHAs cityyaliHasi BeJIMUMHA: INIOTHOCTB pacnpeneneHus, QYHKIMs pacupeneieHus (pereHue
3a5a4)

Ipaktiuaeckoe 3ausTue 16. UncIoBBIC XapaKTEPHUCTUKI HETPEPHIBHBIX CITyYaiHBIX BEIMIHH (PEIICHHE 3a/1a4)

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPeICTB

KontponbHsie padoTsl (1, 2 cemectp).
Ok3ameH (1, 2 cemectp)

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. OyHKINN HECKOJIbKHX MTEPEMEHHBIX (2 ceMecTp).

4. MuddepenuansHble ypaBHEHUS (2 ceMecTp).

6.3. KoHTpo/IbHbIE BONIPOCHI 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. OnpeaenauTensd N-ro NopsaKa.

3. CgoticTBa ompeneiauTeneii.

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

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

6. CrcteMBl m ypaBHEHHH C N1 HEW3BECTHBIMH. PABHOCHIIEHBIE CHCTEMEBI. DlIeMEHTapHBIE TPeo0pa3oBaHMs CHCTEM JIMHEHHBIX
anredpandecKkux ypaBHEHHH. Teopema o mepeBojie CHCTEMBI B PABHOCIIIBHYIO €1 CHCTEMY.

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

Pa3nen 2. BekropHast anredpa.

8. OCHOBHBIE TIOHATHS U OTIPeeNICHUS] BEKTOPHOMH anreOpsl (BEeKTOp, KOJUTHHEapHbIe, KOMIUIaHAPHBIC BEKTOPBI, MOIYNb BEKTOPA,
paBHbIE BEKTOPBI, €IMHUYHBIN, HYJE€BOI BEKTOPBI).

9. ba3uc Ha TIIOCKOCTH ¥ B IIPOCTPAHCTBE. TeopeMbl 0 pa3iokeHHH BEKTOpa 10 Oasmucy.

10. KoopruraTsl BeKTOpa B JaHHOM Oaswuce (onpeneneHue). OpToHOPMHUPOBaHHEIH 6a3uc. HaxoxaeHne KoopIuHAT BEKTOpa 110
W3BECTHBIM KOOPJMHATaM €TI0 Hayajla i KOHIIA.

11. Jlunelinble onepanny HaJ BEKTOPAMHU: CIIOKEHHE, BBIYUTAHNE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YUCIIO.

12. CkansipHOe NpON3BEACHUE BEKTOPOB, CBOMCTBA CKAIAPHOTO MTPOU3BEICHUSI.

13. IlpuMeHeHue CKaISPHOTO IPOU3BEICHNS K PEIICHUIO 3a1a4u (MOIYIb BEKTOpa, IJIHHA OTPe3Ka, YTolI MeKAy BEKTOPaMH, yCIOBHE
OPTOTOHAILHOCTH BEKTOPOB, IPOESKIIMS BEKTOPA HA BEKTOP).

14. BekTOpHOE ITPOM3BEICHHE IBYX BEKTOPOB, CBOHCTBA BEKTOPHOTO ITPOM3BEICHUS.

15. IlpuMeHeHNe BEKTOPHOTO IIPOU3BEACHHS K PEIICHUIO 3a1a4 (TUIOIIAH apajliesiorpaMMa, TPEYyroIbHIKA, YTOT MEXITy
BEKTOPaMH).

16. CMemaHHOE IPOM3BE/ICHUE TPEX BEKTOPOB — onpezeneHne. CMelanHoe IPOM3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B
OPTOHOPMHPOBAHHOM Oas3wce.

17. CBolicTBa CMEIIAHHOTO TPOU3BEICHUSL.

Pa3nen 3. Ananurtuyeckas reoMeTpus

18. IIpsiMoyrospHasl JeKapTOBa CUCTEMA KOOPAUHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHast TouKa 1 HOPMaJIbHBII BEKTOP IMJIOCKOCTU. Y PaBHEHHE TUIOCKOCTH, IPOXOSIIEH Yepe3 JaHHYIO TOUKY
NEePNEeHANKYISPHO JaHHOMY BekTopy. OOI1ee ypaBHEHHUE IIIOCKOCTH.

20. YpaBHEHHE IIIOCKOCTH, IPOXOASAIICH Yepe3 TpH TOUKH. Y paBHEHHE INIOCKOCTH «B OTPE3Kax» Ha KOOPANHAT-HBIX OCSX.
21. OnopHast TOYKA U HANIPABIAIOMHUI BeKTOp IpsMoif. O61ue, mapaMeTpudecKie, KAHOHUUECKHUE YPaBHEHHUS NIPSIMON B
npoctpancTBe. KaHoHHUeCcKkne ypaBHEHUS IPAMOI B IPOCTPAHCTBE, IPOXOIAIIECH Yepe3 ABe TOUKH.

22. Yron Mexay NpsiMoil U II0CKOCThI0. Touka nepeceueHust MpsMOi U MIIOCKOCTH.

23. Ilpsimas Ha m1ocKocTH. PasnuyHble BUABI ypaBHEHUs IIPSIMOI Ha IIIOCKOCTH.

24. OkpyxHOCTh. KaHOHHYECKHE YpaBHEHUS! OKPY)KHOCTH U €€ MOCTPOCHHUE.

25. Onaunc. KaHoHnueckye ypaBHEHHUS dJIIMIICA U €T0 TOCTPOEHHE.




26.
217.

T'unepbona. KanoHnueckue ypaBHEHUS TUIIEPOOIIBI U €€ TOCTPOSHHE.
[Mapabona. Kanonnueckue ypaBHeHUs 1apaboJIbl ¥ €€ TIOCTPOCHHUE.

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

28.

Ionsarue GpyHkunu. 3aBUcUMBIE U HE3aBUCUMBIE IIEpEMEHHbBIE, 00aCTh ONPEAeeHNs] 1 MHOXKECTBO 3HAYeHUH (QYHKIIMU.

CriocoOb1 3amanus GyHkiud. ['paduk GyHKIHH.

29.
30
31.
32.
33.
34.
35.
36.

OCHOBHEIE CBOMCTBA Q)YHKHI/II/II MOHOTOHHOCTb, YCTHOCTD, ICPUOANIHOCTDH, OTPAHUYCHHOCTD.

. CnoxHas GpyHKIUS.

[Monsitie okpectHocTH ToukH. [Ipenen GpyHkuuu B Touke.

[Ipenen ¢pyHKINN Ha OECKOHETHOCTH.

Beckoneuno mainsie 1 6eckoHedHO Oonbiire GyHKIuH. Teopema o cBa3u OECKOHEUHO MabIX ¥ OECKOHEYHO OOJBIINX BETUYHH.
IlepBelii 1 BTOpO# 3aMeyaTesbHbIE MTPEIEbl.

OKBHBaJICHTHBIC OECKOHEYHO MaJIble BEMYUHBI. OCHOBHBIC SKBUBAJIEHTHOCTH.

HemnpepsiBHOCTE pyHKITNN B TOUKE U Ha oTpe3ke. Knaccudukarms Touek pa3psiBa. CBONHCTBA HEIPEPHIBHBIX (DYHKITHH.

Pasnen 5. IuddepenimanpHoe ucurcacHue GyHKIMNA OHON TepeMeHHOM.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47
48.
49.

[onsTHE TPOM3BOAHOHN (PYHKIMH B TOUKE.

I'eomeTpruecknii CMBICT IPOM3BOAHON. Y paBHEHHS KacaTeIbHOW M HOPMaIH K rpaduky QpyHKITHH.
IIpou3BoaHBIE BEICIIUX MOPSAKOB.

[Moustue nuddepennnana GyHKIHH.

OKCTpeMyMBI (PYHKITHH.

[Ipu3HaKy NOCTOSIHCTBA, BO3PACTaHUS U yObIBaHUS (YHKIIUH.

JlocraTouHble IPU3HAKK CYIIECTBOBAHMS SKCTpeMyMa (YHKIIHH.

Brimykiocts, BorHyTocTh Tpaduka ¢yHakmmn. Toukn mepernoa.

JlocTaTouHble IPU3HAKH BRITYKJIOCTH, BOTHYTOCTH Ipadrka (QyHKIIMH ¥ TOYKH Iepernoda.
IIpaBuno Jlonurans.

. AcumnroTsl rpaduka GyHKIMA. Buael acumnror.

OOmmnit mnaH nccnenoBanns GyHKIIMN U IOCTPOCHNUS e€ rpaduka.
KomrmurekcHble uncia: onpeaeneHue, J1eHCTBUTEIbHAS 1 MHUMAs 9aCTU KOMIIJIEKCHOTO YHCTIa, MHUMAas €JJUHUIA, PABHBIC,

COMMPSAKCHHBIC KOMITJICKCHBIC YK CJIa.

50.
51,
52.

JleticTBus Ha/l KOMIUICKCHBIMH YHCITaMy. M300pakeHre KOMIUIEKCHBIX YHCEIL.
Tpuronomerpudeckas 1 mokas3aresbHas (OPMBI 3aIUCH KOMIUICKCHBIX YHCEIL.
YMHOXEHUE U JeJIeHHe KOMIUIEKCHBIX YUCEN B TPUTOHOMETpuueckoi opme. @opmyina Myaspa. MzBneueHne apupmMeTuaeckux

KOpHeﬁ 13 KOMIIJICKCHBIX YHCCII.

Pa3nen 6. HeonpeneneHHsli 1 onpeaeIeHHbBIH HHTETpal

53.
54.
55.
56.
57
58.
59.
60.
61.
62.
63.
64.
65.
66.

IepBooOpazHas GpyHKIHS 1 HEONpeAeNICHHbIH HHTErpal. Teopema CylecTBOBaHUs IEPBOOOPa3HON.
CBolicTBa HEOIPEIEIEHHOr0 NHTErpaa.

Merton 3aMeHBl IEPEMEHHOU B HEONIPEIEIIEHHOM HHTETpalle.

MeTo MUHTETPHPOBAHHUS 110 YACTSIM B HEOIPEIEICHHOM HHTErpae.

. PatmonaneHeIe pobu. MHTErpupOBaHie MPOCTEHINNX PalMOHATBHEIX JPOOCH.

Pa3noxeHne parrioHaIbHON 1poOH Ha IMpocTeHIe

3agada o BBIYMCICHUH IUIOLIAIN KPUBOIHHEHHON Gurypsl. OmnpeneneHHbIi nHTerpan. TeopeMa cyme-cTBOBaHUS.
OcHOBHBIE CBOICTBA ONPEIENICHHOT0 UHTErpana.

®opmyna Herotona — JleliOHuMIA.

3aMeHa IepeMEHHOH B ONPEIEIEHHOM HHTErpale.

HHTerpupoBaHue Mo 4acTsaM B OIPEAEICHHOM HHTETpase.

HecobGcTBeHHBIE HHTETPAIbl C OECKOHEYHBIMH MPE/Ie/IaMHy.

HecoOcTBeHHBIE HHTETPAITBI OT Pa3phIBHOM (QyHKIINN.

[Tnomans mnockoi GUrypsl B MpIMOYroIbHOH JeKapTOBON CHCTeMe KOOPUHAT.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Paznien 7. ®yHKIIMM HECKOJIBKUX NIEPEMEHHBIX.

1. Tlonsitie GpyHKuny AByX nepeMeHHbIX. CrocoObl 3ananns QyHKIUHK JIBYX EPEMEHHBIX, 00J1aCTh €€ ONpe/IeNICHUS.

2. YacTHbIE ¥ IOJHOE IPHPANICHIS QYHKINH JBYX ITCPEMEHHBIX.

3. HacTHbIe TPOU3BOAHBIEC (QYHKINH ABYX IEPEMECHHBIX.

4. Ionusiit quddepeHnran GyHKIHUT IBYX IIEPEMEHHBIX, YaCTHbIE AU(depeHIrabI.

5. KacarenpHast III0CKOCTh U HOPMaJlb K TIOBEPXHOCTH.

6. HacTHbIE IPOM3BOAHBIC BBICIINX MOPSAKOB. Teopema 0 He3aBHCUMOCTH OT MOCJICA0BATENIBbHOCTH AU (HepeHIINPOBAHHSI.
7. OxcTpeMyM GYHKLIUH IBYX MepeMeHHbIX. HeoOxoauMble U JOCTaTOUHBIE YCIOBHUS CYIIECTBOBAHHS IKCTPEMYMa.

Paznen 8. Auddepennmansapie ypaBHEHUS

8. Ilonste nuddepennuansHoro ypasHeHus. Ilopsnok, pemenue quddepeHnuanrsHoro ypaBHeHUs. IHTerpansHble KpUBBIE.
9. lnddhepenmansHble ypaBHeHUs 1-ro mopsiaka: obmui Bua, 3anada Ko, o0liee 1 4acTHOE pelieHus, OOIHA U YaCTHBIH
HHTETPaJIbL.

10.
1.

Juddepernuanbable ypaBHEHHS C Pa3IeICHHBIMA U Pa3IeIIIONIIMUCS TIEPEMCHHBIMI.
Jluneiinsle nudpepeHaIbable ypaBHeHHs 1-ro nopsaka.




12. MuddepennuanbHble ypaBHEHUS BBICIINX ITOPSAAKOB, AOITYCKAIOIIHE TIOHMKEHHE Mopsakf.

21. O6uye NOHATHS O JIMHEHHBIX OJHOPOIHBIX U PEepEeHINATEHBIX YPAaBHEHUIX BBICIIMX HOPSIKOB (ONpe/ielIeHHE, HOHATHE O
JIMHEHHO HE3aBUCUMBIX (GYHKIMX, QyHIaMEeHTAIbHas CICTeMa pemeHnii). Teopema o CTpyKType 00IIero penieHust TNHEHHOTO
OJHOPOJHOT'O nuddepeHInaTbHOTO ypaBHEHHS.

22. Beiog opmy: [uis 0OIIEro peleHus JMHEHHOro OAHOPOIHOTO AU HepeHInaTIbHOr0 YpaBHEHHUS 2-T0 MOPsAKa.

23. Jluneiinble HeopHOpOOHEIE MU depeHnnanbHble ypapHeHus. Onpenenenne. Teopema o CTPyKType OOLIEro pemeHus JIMHEHHOTo
HEeomHOpoaHOTO MuddepeHnnaT-HOTO ypaBHEHHS.

24. JluneitHsle HeORHOPOAHBIC MU (hepeHIHaTbHBIE YPAaBHEHHS C IPABOil YaCThIO CIEHANbHOT0 Braa (3 cirydas).

Paznen 9. DnemenThl Teopun BeposTHOCTEH. CirydaiiHble COOBITHSI.

25. DnemenTs KOMOUHATOPUKH. PasnuaHble BUABI coenuaeHni [lepectanoBku. Pasmemenus. CoueTaHmus.
26. IIpenmer Teopun BepoatHocTeld. Ucnbitanue. Mcxon ucneitanus. Knaccudukanus codbituit. [TonHast rpynmna cOOBITHIA.
27. Yacrora nosiBieHus coobrtus. Kimaccuueckoe onpesiesieHue BepOSTHOCTH.

28. CymMa, Mpou3BeICHUE, PA3HOCTh COOBITHIA.

29. YcaoBHas BEPOSITHOCTb.

30. TeopeMbl CI0KEHUS BEPOSTHOCTEH U CIEICTBUS U3 HUX.

31. Teopema yMHOKEHHUSI BEPOSTHOCTEH U €€ CIICJICTBUSI.

32. Teopema 0 BEPOSITHOCTH TIOSIBIICHHSI XOTS ObI OJTHOTO COOBITHSI.

33. Teopema 0 OJTHOI BEPOSTHOCTU COOBITHSL.

34. BepostHocTh runote3. @opmyisl baiieca.

35. IloBropenue ucnpitanuii. @opmyna bepaymm. HauBepostHeiimee 9iciao HACTYIUICHHH COOBITHSL.

36. Acumnroruueckue Gpopmynst. Popmyna Ilyaccona.

37. JlokanbHas Teopema Myaspa — Jlaraca.

38. UnterpansHas Teopema Jlamnaca.

Paznen 10. Dnementsl Teopun BepositTHocTell. CiydaiiHble BEIMYHHBI.

39. CnyyvaiiHble BETUYUHBL, UX BUBL. 3aKOH paclpeieneHns ciydaiiHol BenuauHsl. Pan pacnipenenenus. MHOroyroiabHUK
pacrnpeneneHus.

40. OyHKIUS pacHpeeNICHNs] BEPOsTHOCTEN caydafHON BeNMYUHEL, €e CBOICTBA U rpaduK.

41. BeposITHOCTb NONAJaHUs CIIy4aifHOM BEMTUUUHBI Ha 3a1aHHbINA yuacTok. TeopeMa o BepOATHOCTU OTJENBHO B3ATOr0 3HAYEHHS
HEMNpPEPHIBHOM CITy4aiiHON BEJIMYMHBI.

42. IInoTHOCTH pacnpeiesnieHus BepossTHOCTe!. CBOMCTBA INIOTHOCTH, UX F€OMETPUUYECKAsi HHTEPIIPETALIUA.

43. MaTtemMaTu4eckoe O>Ku1aHue JUCKPETHOM U HeNpephIBHOW ciiydaifHON BenuunH. CBOICTBA MaTEMAaTHYECKOTO OXKUIAHUS.

44. MoJsia 1 MelMaHa CITy4aifHON BEJIMYMHBI.

45. Jlucnepcus u cpeiHee KBapaTHUECKOE OTKJIOHEHUE IUCKPETHON U HENPEPhIBHOH ciaydaiiHOH BenuunH. CBONWCTBA JUCIIEPCUU.

ITpumepHsbIe 3aaHus Ul IPOBEIEHUS TEKYILETO KOHTPOSI U TPOMEXKYTOYHON aTTECTALlMM HAXOAATCS Ha y4eOHOM TopTae
CI'YBT B xypce MATEMATHKA.

6.4. MeToaquueckue MaTepHaJibl, ONpee/sIoIMe NPoLelypPbl OLleHHBAHUS

K sx3ameny normyckarotcst o0OydJaromiecs, CIaBIIne BCe pabOThI, IPEIyCMOTPEHHbIE TEKYIIINM KOHTPOJIEM.

OK3aMeH 10 JUCLMIUIMHE B 1 U 2 ceMecTpax CONEPKHUT TEOPETUUECKYIO YaCTh, HAIPABICHHYIO HAa OLICHKY 3HAaHUM U IPaKTUYECKYIO
9acTbh, HAMPABJICHHYIO Ha OLIEHKY YMEHUII U HaBBIKOB, XapaKTEePU3YIOIUX (GOPMUPOBAHUE YKAa3aHHBIX KOMIICTEHIIMIA.
Teopernueckast yacTb 3K3aMeHa 0 JUCUUILIMHE TPEACTABISACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOT0 MaTepyaa —
MOHSATHSL, ONIPENIEIICHNS], CBOUCTBA, TEOPEMBL.

B pamkax TeopeTHueckoil 9acTu 00y4aromuiics A KaXI0r0 BOpoca (GOopMynupyeT IpaBUIbHBIE, C €0 TOUKHU 3PEHUS, OTBETHL
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHbIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3amaHue
CUHUTAETCSl HE BBIOJHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMEHa [0 JUCLUAIUIMHE NIPECTABIAET 3a1a4l, HAIPaBJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IPAKTUUECKOTO
NPUMEHEHUS KOHKPETHOTO TEOPETHUECKOro paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

HTorosas orieHKa «OTJIMYHO» CTaBUTCS, €CIIH CTYJCHT PACKPBLI CoJiep KaHue TEOPETUUECKOM U MPaKTHUECKOH yacTeit Omera Ha
85%-100%;

HToroas omeHKa «XOpOILIO» CTABUTCS, €CITH CTYICHT PacKPBUI CO/lepKaHIe TEOPETHIECKOM 1 MMPaKTHUECKOit JacTell Omnera Ha
70%-84%);

HTorosas orieHKa «yI0BIETBOPUTEIBHOY» CTABUTCS, €CIIU CTYIEHT PACKPBUI COAEPAKAHUE TEOPETUUECKON U MIPAKTUIECKOH yacTen
ounera Ha 50%-69%;

Hroropas oneHKa «HEyJOBIETBOPUTEIBHO» CTABUTCS, ECIIU CTYAECHT PACKPbUI COAEPIKAaHIE TEOPETUUECKON U MIPAKTUUECKON yacTel
owmiiera MeHee, yeM Ha 49%.

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

7.1 PexomeHnayemas JJUTEpaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA

JI1.1 |Haraucon U. I1. Kpatkuii xypc BbICIIEH MaTeMaTUKU Mocksa: Jlans, 2009




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.2 |TyranbaeB A. A, Teopust BEpOSITHOCTER U MaTeMaTU4YeCKasl CTATUCTHKA Mockga: Jlans, 2011
Kpynunu B. T.
JI1.3 | ITuckynoB Hukomnait JuddepeHnnanbHOe M HHTETPATBHOE HCYHCIICHUS: y4e0. mocodue Mocksa: UnTerpan-
CeMeHOBUY IUTSl CTYJICHTOB BY30B IIpecc, 2001
7.1.2. lonoJHUTeIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIHU 3arynaBue WznarenscTBo, rox
JI2.1 |I'mypman Bnagumup PykoBoACTBO K pELIEHUIO 33124 110 TEOPHH BEPOSITHOCTEN U Mocksa: Beici.
Edumosny MaTeMaTHYECKOI CTaTHCTHKE: yaed. mocobue obpa3zoBanue, 2008
JI2.2 [ Munopckuit Bacunmii | CO0pHHK 3a7ad4 o BBICIIEH MaTeMaTHKe: yuel. mocobue Mocksa: U31-Bo ®Ous.-
ITaBmoBHY Mar. auT., 2006
JI2.3 | JIuneBuu Omnbra MaremaTuka: yae6HOe ocooue Hosocubupck: CI'YBT,
UropesHa, [llepbakoBa 2017
lanuna
BnagumuposHa
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTaBUTENTH 3arnaBue WznarenscTBO, TOA
JI3.1 | droxoBa C. U., MeTtoanueckue yka3aHus U 33aHus 110 BBICIICH MaTeMaTHKE K Hosocubupck: HI'ABT,
Enunosa E. C., THUIIOBOMY pacueTy 1o teme "OYyHKIIMU MHOTHX EpEeMEHHBIX" 1997
[abanuua B. 1.
JI3.2 |EnunoBa E. C., Metoauueckue yka3aHus U 33[aHUs 110 BBICIICH MaTeMaTUKE K Hosocubupck: HI'ABT,
[Ta6anuua B. H. tunoBomy pacuéry "AuddepenunansHoe ucuucieHne GyHKIHMHU 1997
OJ/IHOM mepeMeHHON"
JI3.3 |T'aBpunoBa AneBTHHA | AHATUTHYECKas TEOMETPHUS: METO/I. YKa3. U 3aJaHUs 10 BBICIICH HoBocubupck: HTABT,
MuxaiinoBHa, MaTeMaTHKe s CTyIeHTOB | Kypca od. GopMbl 00ydeHHs BceX 2009
epbakosa ["anuna crerl. |
Brnapumuposna
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JAUCHUIIJIMHBI (MOAY JIsI)
Hasnauenue O6opynoBanue
YuebHas AyAUTOPHS i | AyoutopHast nocka; Komruiekt yueGHON Mmebenu; MynbTuMennitHoe o0OpYHOBaHUE: MPOEKTOP
MPOBECHUS 3aHATHUH | (CTAIlMOHAPHEIN), 9KkpaH (cTaruoHapHbIi), [TK (mepeHocHO)
JICKIMOHHOTO THIIA
YuebHas ayJUTOpHs quist | AyauropHas 1ocka; KoMmiekT yaebHoM Mebenn
MIPOBEIEHUS NPAaKTUYECKUX
3aHATHHA
YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn
HPOBEACHUS TPYIIOBBIX u

WHAWBUAYAJIbHBIX KOHch'H:TaLII/Iﬁ

ITomMemenue i | KommekT ydae6Hoi Mebenu Ha 15 mocagouHbIX MeCT.

CaMOCTOSITENILHON pa6otst | IIK — 10 mT., moxkmodeHHBIX Kk ceTH "MHTepHeT" M 00ecIeYnBaroniX IOCTYI B 3JIEKTPOHHYIO
00yJaronuxcs nH(pOPMANNOHHO-00pa30BaTEIBHYIO CPEIy Y HUBEPCHUTETA.
YuebHas ayAUTOPHS i | AyoutopHast ocka; Kommuiekt yuebHoii medenu

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)KyTO‘IHOﬁ aTTeCTaluu




