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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 | Teoperuyeckas MEXaHUKa

2.2.3 | O01mias 3JIeKTPOTEXHUKA U SJICKTPOHUKA

2.2.4 | Texunueckast MEXaHHKa

2.2.5 | IlpousBoacTBEHHAs IPAKTUKA

2.2.6 | Texnomnoruueckasi mpakTHKa

2.2.7 | ABTOoMaTH3a1us aIMIHUCTPATUBHO- YIIPABIEHYECKON AeSTEIbHOCTH

2.2.8 | AMMUHHCTPATUBHBIC CHCTEMBI U O(HUCHBIE TEXHOJOTHH

2.2.9 | MoaenupoBaHue TPAaHCIIOPTHBIX MPOLIECCOB

2.2.10 | [IpodeccnoHaNbHBIH HHOCTPAHHBIN S3bIK

2.2.11 | OxoHOMIUYECKas TEOPHS

2.2.12 | MeTposorus, CTaHAapTA3aIUs U CepTH(GHUKALUS

2.2.13 | Texnonoruueckas (IIpOU3BOICTBEHHO-TEXHOIOTHYIECKas) IPAKTHUKA

2.2.14 | dunocopust

2.2.15 | MaTemaTHnuecKasi CTaTUCTHKA B OpPraHU3aIMH IEPEBO30K

2.2.16 | MaTemaTtnueckasi CTAaTUCTHKA Ha TPAHCIIOPTE

2.2.17 | MeHemKkMeEHT

2.2.18 | IIpaBoBeneHue

2.2.19 | YyeT u aHaIN3 X03IMCTBEHHOM EATCIBHOCTH

2.2.20 | YopaBneHrne cOUaIbHO-TPYAOBBIMU OTHOLICHUSMU

2.2.21 | lupopmanmonHoe oOecrieueHrue TPaHCIIOPTHOTO Tpoliecca

2.2.22 | UndopManoHHbIE TEXHOJIOTHU Ha TPAHCIIOPTE

2.2.23 | YipaBieHue nepcoHaIoM

2.2.24 | ®UHAHCOBBIA MEHEIHKMEHT

2.2.25 | Teopust TpPaHCIOPTHBIX NIPOLECCOB U CUCTEM

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

YK-1: Cnnocoden OCYIIECTBJIAATH IOUCK, KpI/ITH‘leCKI/Iﬁ AHAJIU3 U CHHTE3 HHq)OpMa].II/II(I, NPUMEHATDb CHCTEMHBIH MOAX0 AJIs
pelIieHUus MOCTABJICHHBIX 3a1a4

YK-1.1: 3HaTh METOIBI OCYIIECTBICHIS OMCKA, KPUTHIECKOTO aHAJIM3a ¥ CHHTEe3a HHPOpMALHH

VYK-1.2: ymMeTb NpUMEHATh CUCTEMHBIH MOIXO0/ AJISl peIleHHs] MOCTAaBIECHHBIX 3a71a4

VYK-1.3: BnageTh HaBBIKAMH OCYHICCTBJICHUA IMTOUCKA, KDUTUYECKOI'O0 aHaJIn3a U CUHTE3a I/IH(l)OpMaHI/II/I U CUCTEMHOT'O ImoaxoJaa 11
pemieHnA NOCTAaBJICHHBIX 3a1a4

VYK-1.4: uMeTh OIBIT OCYIIECCTBICHHS MOUCKA, KPUTHUYECKOTO aHaJIM3a U CHHTe3a HH(OPMAIINHN; IPUMEHEHHSI CHCTEMHOT0 TIOAX0/1a
JUIS PEeLIeHuUs 3a/1a4 B TPO(EeCCHOHAIBHON AEATENEHOCTH




YK-6: CniocobeH ynpapJsiTb CBOMM BpeMeHeM, BbICTPAUBAThL U PEAIU30BbIBATH TPAEKTOPUIO CAMOPA3BUTHS HA OCHOBE
NPUHIMIOB 00Pa30BAHUS B TeYeHHE BCeil sKU3HU

VK-6.1: 3HaTh METO/IBI U IPUEMBI CAMOOPTAHU3AILMH U TUCHHUILUTHHBI B TIOJMYYCHUH, CHCTEMATH3aMN 3HAHUIH 1 METOUKY
camMoo0pa3oBaHHs

YK-6.2: ymMeTb pa3BUBaTh CBOW OOMIEKYIBTYPHBIN U IPOPECCHOHANBHBIA YPOBEHb CAMO-CTOSATEIHEHO

YK-6.3: Bnagets paboToii ¢ IUTEPaTYpOil U APYruMH HH(HOPMAIIHOHHBIMU HCTOUHUKAMH

VK-6.4: IMETP OITBIT CAMOCTOSATEIIFHOTO OOPAIICHUS C OCHOBHOM JOKYMEHTAIHEH, PEeryInpyIOIIeii TpaHCIIOPTHBIHN MpoIecc U
B3aUMO/ICHCTBUE YWICHOB KOJUIEKTHBA

OIIK-1: Cunocoben NPUMEHATDH €CTECTBCHHOHAYYHbIC U oﬁmenﬂmeﬂepﬂme 3HAHHUSA, METOAbI MATEMATHYCCKOI'0 aHAJIN3A U
MOAC/JIMPOBAHUSA B Hpoq)eCCHOHaﬂLHOﬁ JACATCIbHOCTH,

OIIK-1.1: 3HATH MPUHINIIBI €CTECTBEHHOHAYYHBIX M OOIICHHKEHEPHBIX 3HAHHM, a TAK)KE METO/IBI MATEMaTHIECKOTO aHAJIM3a U
MOJISITMPOBAHMUS B TPO(HECCHOHATTLHOMN NI TETLHOCTH

OIIK-1.2: yMeTh OCYIIECTBISATh €CTECTBEHHOHAYYHBIE U OOIEHH)KEHEPHBIE 3HAHUS, METOIBl MATEMATHIECKOTO aHAIIN3a
MOJIEIMPOBAHHUS B MPO(HECCHOHATILHOMN NesTeIbHOCTH.

OIIK-1.3: BnaseTh HaBHIKAMU IPUMEHEHUSI €CTECTBEHHOHAYYHBIX U OOLIEMHKEHEPHBIX 3HAHUH, a TAK)Ke METOJIbl MaTEeMaTHYECKOTO

aHaJIn3a U MOACIINPOBAHUS B HpO(beCCHOHaHLHOﬁ ACATCIBHOCTHU

OIIK-1.4: uMeTh OTBIT MNPUMCHCHHUSA CCTCCTBCHHOHAYYHBIX U O6HIGI/IH)K€HCPHBIX 3HaHI/II\/'I, a TaK)XXC€ METOAbI MATEMATUYCCKOI'O
aHaJIM3a U MOACIINPOBAHUA B HpO(I)eCCPIOHaJIBHOfI JCATCIBHOCTH.

B pe3yiibTaTe 0OCBOCHUSA AUCHUIIJIMHBI Oﬁy‘lal()].lll/lﬁ(‘,ﬂ JOJIZKCH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE 331a4H U METOJIbI AUCUUILTUHEI, UX PELICHUS B IPUMEHEHUN K TPO(eCcCHOHANEHON IeATeNbHOCTH.

3.2 | YmeTh:

3.2.1 BBIACIATE U CUCTCMATU3UPOBATH OCHOBHBIC MJICU B ITIOCTABJICHHBIX 3aladaX AUCHUIUINHBI;

3.2.2 | KpUTHYECKH OLICHHUBATH JIFOOYIO MOCTYMAOLIYI0 HHOPMALIHIO, BHE 3aBHCHMOCTH OT HCTOYHHKA; H30eraTh
ABTOMATUYCCKOr0o NPpUMCHCHHA CTAHAAPTHBIX (bOpMyII 1 MMPUEMOB IIPpH PCIICHUH 3a/1a49 B MIPUMCHCHUHU K
npodeccrHoHaNBHON NeATeTbHOCTH.

3.3 | Baragern:

3.3.1 | HaBbIKamu cO6opa, 00pabOTKH, CHCTEMATH3AIMH U KPUTHUECKOTO aHaJi3a HH(POPMAIUU B 00JIaCTH TUCIIUTUIAHBI,
podeCCHOHAIBHO IeITSIFHOCTH U B MEXKAUCIUATUTHHAPHBIX 00JIACTSX.

4. CTPYKTYPA JUCHOUILIAHBI (MOIY.JI5T)

Bun HaunMeHoBaHMe pa3aenoB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATHSA / Kype ATroT
Pasmen | Pasnen 1. JIuneiinas ajredpa
Jlex Jluneiinas anredpa /Jlex/ 1 8 J1.1J11.3 0
IIp Jluneitnas anre6pa /IIp/ 1 8 J12.3 0
Cp JIuneiinas anre6pa /Cp/ 1 6 J12.3 0
HKP Jluneiinas anre6pa /UKP/ 1 2 0
Pazgen | Paspes 2. BekTopHas anredpa
Jlex BekropHnas anre6pa /JIex/ 1 8 JI1.1 JI1.3 0
Ip Bekropnas anre6pa /IIp/ 1 8 J12.3 0
Cp Bekropnas anre6pa /Cp/ 1 8 J12.3 0
HKP Bekropnas anre6pal /UKP/ 1 2 0
Pazpen | Pa3spen 3. AHasMTHYecKasi reoMeTpUst




Jlex Amnanutnueckas reomerpus /Jlex/ 1 10 JI1.1J11.3 0
IIp Amnanutnueckas reomerpus /IIp/ 1 10 J12.3 0
Cp Amnanutnueckas reomerpus /Cp/ 1 10 J12.3J13.3 0
HKP Amnamurideckas reomerpust /MKP/ 1 2 0
Paznen | Paspes 4. Ilepemennas. Ipenena. @ynxkuus
Jlex Iepemennas. [Ipenen. @ynxmms /Jlex/ 1 8 JI1.1J11.3 0
Ip [epemennas. [Ipenen. dynxuns /Tp/ 1 8 J12.3 0
Cp [epemennas. [Ipenen. dynxuns /Cp/ 1 8 J12.3 0
HKP [epemennas. [Ipexen. @ynxuns /MKP/ 1 2 0
Paznen | Pa3gen S. Inddepennnanbroe ucuncienue GyHKunii oqHom
nepeMeHHOM’
Jlex Juddepennuansaoe HcanucieHne GpyHKIH OqTHOH epeMenHol /JIex/ 1 10 JI1.1 JI1.3 0
Ip Juddepennuansroe ncancienne GpyHKui ogHol mepemenHoi /T1p/ 1 10 J12.3 0
Cp JuddepennnansHoe ucuucieHne QyHKIA oqHON nepemenHoi /Cp/ 1 8 J12.3713.2 0
HKP Juddepennuansroe ncancienne GyHKIui ogaol mepemenHoi /MKP/ 1 2 0
Paznen | Pa3znen 6. HeonpeneneHHbli U onpee/ieHHbIH HHTErpaJ
Jlex HeonpenenenHsIit 1 onpeeneHHbIN HHTErpan /JIex/ 1 12 JI1.1J11.3 0
IIp Heomnpenenennslit u onpeneneHubii naterpan /I1p/ 1 12 J2.2 0
Cp Heonpenenennslit u onpeneneHubiit naterpan /Cp/ 1 16 J2.2 0
UKP Heomnpenenennslit u onpeneneHubiii naterpan /MKP/ 1 2 0
Paznen | Pa3pmen 7. ®yHKIMH HECKOJIbKHX MepeMeHHBIX
Jlex OyYHKIMK HECKOJIBKHUX MepeMeHHBIX /JIex/ 2 JI1.1J11.3 0
IIp OyHKINN HECKOJIBKUX MepeMeHHbIX /I1p/ 2 2.2 0
Cp OyHKINN HECKOJIBKUX NepeMeHHbIX /Cp/ 2 14 JI3.1 0
HKP @DyHKINH HECKOIBKHX MepeMeHHbIX /MKP/ 2 2 0
Pazgen | Paszpes 8. Inddepenunaibubie ypaBHeHHA
Jlex Hudpepennuansaeie ypapaerus /JIex/ 2 12 JI1.1 JI1.3 0
IIp Huddepennunansaele ypapaerus /I1p/ 2 12 2.2 0
Cp Jduddepennmansusie ypasHeHus /Cp/ 2 16 J12.2 0
HKP Huddepennumansaere ypapaerns /MKP/ 2 2 0
Paznen | Pa3zpen 9. Teopusi BepositHocTeii. BeposiTHOCTH cOOBITHIA.
Jlex Teopus BeposiTHOCTEH. BepostHOCTH cOOBITHIA. /JIek/ 2 J1.2 0
Ip Teopus BeposiTHOCTEH. BepositHOCTH coOBITHIL. /TIp/ 2 J12.1 0
Cp Teopus BeposiTHocTei. BepositHocTH coObITHIA. /Cp/ 2 18 J12.1 0
HKP Teopus BeposiTHocTeit. BepositHocTr coobiTHid. /MKP/ 2 0
Paznen | Pa3zmen 10. Teopus BepositHocTeii. CiryyaiiHble BeJIMUUHBI.
Jlex Teopus BeposTHocTe#. CiayuaiiHbie BennIuHbl. /JIek/ 2 JI1.2 0
IIp Teopus BepositHOocTeid. Crydaitnbie BenauHsl. /I1p/ 2 JI2.1 0
Cp Teopus BeposTHocTel. Cayuaiinble BenuuuHbl. /Cp/ 2 16 J12.1 0
UKP Teopus BepositHocTel. Cayuaitabie Benuuunbl. /MTKP/ 2 2 0

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

ConeprxaHne JIEKIIMOHHOTO Kypca
1 xype, 1 cemectp

Pazgen 1. Jluneiinas anrebpa.

Marpuupl. JledcTBUs Hal MaTpULaMu (CI0KEHHE, BBIYMTAaHUE, YMHOKEHHE MaTPHIIbI HAa YUCIIO, IPOU3BeIeHHe MaTpuLl). MuHop u
anredpandeckoe TOMOIHEeHHe 3eMenTa. Onpenenurens 1n-ro nopsaka. Coiictea onpenenureneid. OOIHe CBeISHHS O CHCTEMaxX
JMMHEHHBIX anredpandeckux ypaBHeHH. CHCTEMBI N ypaBHEHUH ¢ N HEM3BECTHRIMU. PereHne cuctemsl. CHCTEMBI COBMECTHBIC U
HECOBMECTHBIE, COBMECTHBIE ONPEACICHHBIE 1 HEOIpeaAesieHHbIe. Pellienne cucteM JTMHEHHBIX areOpandeckux ypaBHEHUH
MertonoMm Kpamepa. Teopema Kpamepa. Cuctembl m ypaBHEHHI ¢ n HEU3BECTHBIMH. PABHOCHIIbHBIE CUCTEMBI. DJIeMEHTapHbIe
peoOpa30BaHUs CHCTEM JIMHEHHBIX anreOpandecknx ypaBHeHuil. TeopeMa o mepeBoie CHCTEMBI B PaBHOCHIIBHYIO €if CHCTeMY.
Pemenne cucreM NTMHEHHBIX anredbpandecKux ypaBHeHuil metogoM ["aycca.

Pa3nen 2. BekropHast anredpa.
OCHOBHBIE TIOHSTHS U OTPEICICHUS] BEKTOPHOW alreOphl (BEKTOP, KOJUTMHEApHBIE, KOMIUIAHAPHBIE BEKTOPHI, MOJYIIb BEKTOPA,




paBHBIC BEKTOPBI, €IMHUYHBIHN, HyJIeBOH BEKTOPHI). ba3uc Ha MIOCKOCTH U B IPOCTPAHCTBE. TeopeMbl 0 pa3I0oKeHHH BEKTOPA 0
6azucy. Koopaunatsl BekTopa B JaHHOM Oasuce (onpeaenenue). OpToHOpMHUpOBaHHBIN 6azuc. HaxoxkaeHne KoopanHaT BEKTOpPA 110
M3BECTHBIM KOOPAMHATaM €ro Hayana ¥ KoHIa. JInHelHble onepaluy HaJ BEKTOpaMHU: CJI0KEHHE, BBIYUTaHUE BEKTOPOB, YMHOKEHHE
BEKTOpa Ha umcio. CKansipHOE IPOU3BECHNE BEKTOPOB, CBOMCTBA CKATSIPHOrO Ipon3BeieHns. CKaIIpHOE IPOU3BEICHNE
BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHPOBaHHOM Oa3uce. [IpuMeHeHne CKalspHOro MPOU3BEACHHUS K PEIICHHIO 3a/1a4
(Momynb BEKTOpA, JNIMHA OTPE3Ka, YroJl MEeXy BEKTOPaMH, YCIOBHE OPTOrOHAIbHOCTH BEKTOPOB, TPOEKIIUS BEKTOPA Ha BEKTOP).
Hanpasnsironue KocuHychl BEKTOpa. BekTopHOE pon3BeicHUE IByX BEKTOPOB, CBOMCTBA BEKTOPHOIO IIPOU3BEeHUA. BekTopHOE
MpOU3BEICHHE BEKTOPOB, 33JaHHBIX KOOPIHHATAMHU B OPTOHOPMUPOBAHHOM Oasuce. [IprMeHeHe BEeKTOPHOTO MPOU3BEACHHUS K
pelIeHuo 3aaad (MI0I1aAb NapaiaeaorpaMma, IIoIaab TPEYyrolbHUKa, YoMl MeX 1y BekTopamu). CMellaHHOE IPOU3BEJEHUE TPEX
BEKTOPOB — onpezeieHne. CMemanHOe TPON3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU B OPTOHOPMHUPOBAHHOM Oa3uce.
CBOHCTBa CMEIIAHHOTO IIPOM3BEICHUS.

Paznen 3. Ananutuyeckasi TeOMeTpusl.

IIpsiMoyronbHas JekapTOBa CUCTEMA KOOPAUHAT Ha INIOCKOCTHU U B MpocTpaHCcTBe. ONopHasi TOUKa ¥ HOPMAJIbHBII BEKTOP
rockocTd. OCHOBHBIE BUJIBI YpaBHEHHUH IIJIOCKOCTH: YPaBHEHHE IIIOCKOCTH, IPOXOASIIEH uepe3 JaHHYI0 TOUKY HepIeHANKYIIPHO
JJAHHOMY BEKTOpY, 00111ee, TPOXOASIIEH Yepes TPH TOUKH «B OTPE3Kax» Ha KOOPAWHATHBIX ocsix. OnopHas ToYKa ¥ HalpaBIIsIOIINH
BEKTOP MpsiMoii. OCHOBHEIE BHIBI YPaBHEHHUH MIPSIMO B IPOCTPAHCTBE: OOIIHeE, TapaMeTpHIeCKHe, KAHOHMYECKHE YpaBHEHUS,
IPOXOJslIeH Yepe3 JBe TOUKU. YTONI MEKAY MIPSIMOM U IIIOCKOCThI0. Touka nepeceueHus npsaMou u miockoctu. Bzaumuoe
pacnosokeHue npsAMoi u miockocty. Ilpsamas Ha miockocT. Paznuyunble BUIbl ypaBHEHUM NMPpsIMON Ha 110ckocTU. KpuBbie
BTOPOT0 Hopsiika (OKPY>KHOCTb, 3JUIMIIC, THIIepOoIa, Tapaboia: X KaHOHHYECKHE YPABHEHHS M IIOCTPOCHHUE.

Paznen 4. [lepemennas. [Ipenen. dyHxnus.

[Monstre QyHKIMH. 3aBHCHUMBIC U HE3aBUCHUMBIE IEPEMEHHbIE, 00IACTh ONPEISNICHHUS 1 MHOXKECTBO 3HaYeHUH (pyHKIMH. CriocoOb!
3aganus GyHxnmu. ['paduk Gyrkipm. OCHOBHBIE CBOMCTBA (DYHKIIUH: MOHOTOHHOCTB, YeTHOCTB, IEPHOANIHOCTD,
orparndeHHOCTh. CnoxHast ¢pyHknus. [Torstue okpectHocTH Touku. IIpenen dynkuun B Touke. Ipenen GpyHkIm Ha
O6eckoHeuHocTH. beckoneuno mManble u 6eckoHeyHO Oomnbine QyHKunu. Teopema o CBsI3U OECKOHEUHO MaNbIX B OECKOHEUHO
Gonbuvx BennuuH. [IepBblii 1 BTopoii 3aMeuarenbHble npesensl. CpaBHeHNE OECKOHEUHO MajbIX, 3KBUBAICHTHbIE OECKOHEUHO
Maisle. OCHOBHBIC SKBHUBAJICHTHOCTH. HenpeprIBHOCTE (DyHKIINH B TOUKE U HA OTPE3Ke, CBOMCTBA HEIIPEPHIBHBIX (DYHKIIMI.
Krnaccu¢ukanus Touex pa3psiBa GyHKIUH.

Paznen 5. nddepenimanpaoe neanciieHne GyHKIMNA OQHON IIepeMeHHOM.

[onsTre Mpon3BOAHON (GyHKINK B TOUKE. [ eoMeTpHIecKuit CMBICI IPOU3BOAHON. Y paBHEHHS KacaTeIbHON M HOPMaIH K rpaduKy
¢ynkuun. [paBuna HaxoxaeHus npousBogHoi. [lonarue muddepennunana pynxuuu. [IponsBoanas cnoxuoil Gpynkuuu. TeopeMsl
Posnst, Jlarpamxa, Komm. DxcrpeMymsl GyHKIMN, HEOOX0ANMOE ycinoBue. [Ipu3Haky MOCTOSHCTBA, BO3PACTAHUS U yObIBAaHUS
¢ynxnmu. JloctaTogHbIe IPU3HAKK CYIIECTBOBAHHS IKCTpEMyMa (QYHKINH. BEITyKI0CTE, BOTHYTOCTh Ipaduka GpyHKIH. ToUKH
neperuba. JloctaTouHble IPU3HAKU BBITYKIOCTH, BOTHYTOCTH Tpaduka GyHKINUU U Touku neperuda. I[Tpasuno Jlomurans.
AcumnToTsl rpaduka Gynkuun. Buasl acumnror. OOmumii rad ucciaeoBaHus pyHKINHE ¥ HocTpoeHus e€ rpaduka

KoMmmniiekcHBIe gucia ¥ JeHCTBUS Hal HUMH. 300pakeHne KOMIUTEKCHBIX YHCelT Ha THIOCKOCTH. MOIy/h U apryMEHT KOMIUTIEKCHOTO
grcna. Anredpamdeckas ¥ TpPUTOHOMeTprdecKkast GopMbl KoMIutekcHoro yncia. @opmymna Ditnepa. [TokaszaTensHas popma
KOMIUIEKCHOT0 4nciia. KopeHb n3 KOMIUIEKCHBIX YHCEl.

Paznen 6. HeonpenenenHnslii 1 onpeaeneHHbIA HHTETpaJl.

IepBooGpa3Has ¢hyHKIUS U HEONpeAeNeHHbIH HHTerpan. Teopema cylecTBOBaHUS NepBooOpa3Hoil. CBONCTBA HEONPEAEIEHHOTO
uHTerpana. Tabnuia OCHOBHBIX MHTErpanoB. MeTo/ 3aMeHbI IEpEMEHHON B HEONpeIeIeHHOM HHTerpane. MeTo] HHTerpupOBaHuUs
TI0 YacTsIM B HEOIpeeJICHHOM HHTerpaje. ParmoHansHbIe 1pobu. MHTErprpoBaHne MPpOCTEHIINX PaIlMOHANBHBIX APOOeit.
Pa3noxeHue parpioHaIbHON IpoOH Ha IpocTeHIIHe.

3agaya o BRIYMCICHUH MJIOMIAN KPUBOIMHEIHOH urypel. OnpenenenHslii unterpai. Teopema cymiectBoBanusi. OCHOBHBIE
cBoiicTBa onpexeneHHoro uaterpana. ®opmyna Hetorona — Jleiibnnma. 3amMmeHa nepeMeHHON B ONpE/IEICHHOM HHTETpae.
HHTerpupoBanne 1Mo 9acTsM B OIIpeAeIeHHOM HHTeTpaite. HecoOcTBeHHbIE MHTETPANEI ¢ OECKOHEYHBIMH MPE/ICIaMH.
HecobcTBeHHbBIE HHTETPANIBI OT pa3pbiBHOI (yHKIMU. [Lnomans miockoi GUryps! B IpAMOYTOIBHON AEKapTOBOM cCUCTEME
KOOpPJMHAT.

1 xype, 2 cemecTp

Paznen 7. @yHKIIMU HECKOJIBKUX NIEPEMEHHBIX.

[onsTre QyHKIMK IBYX TIepeMeHHBIX. CIIocOo0BI 3a1aHus (QYHKIHH ABYX IIEPEMEHHEBIX, 001acTh ee onpezeneHus. OKpecTHOCTh
pamuyca r Touku. IIpenen GpyHKIHM ABYX IMepeMeHHBIX. YacTHBIE U MONHOE NpUpAIIeHHs (YHKIUH IBYX MepeMeHHbIX. YacTHEIe
HPOU3BOJIHbIE (PYHKIMH JABYX EPEMEHHBIX, X I€OMETpUUECKUil cMBIC. HYacTHbIe U epeHnansl, NoIHbIH auddepeHyan
(yHKIHH OBYX MTepeMEHHbBIX. YacTHBIC TPOM3BOIHEIC BEICIINX MOPSIKOB. TeopeMa 0 He3aBUCHMOCTH OT ITOCTIE0BATEIEHOCTH
muddepernuposanus. KacarensHas II0CKOCTh M HOPMAh K IIOBEPXHOCTH. DKCTPEeMyM (PYHKIHH IBYX IIEPEMECHHBIX.
Heo6xoaumble u 10CTaTOYHbIE YCIOBHS CYLIECTBOBAHUS IKCTPEMYMA.

Paznen 8. Auddepennuansupie ypaBHEHUS.

IousTtue muddepernnansHoro ypaBHeHUs. Ilopsanok, pemenne quddepeHnuansHOro ypaBHeHUs. IHTerpansHble KPUBBIE.
Juddepennunanbubie ypaBHeHUs 1-T0 mopsaka: oOwid Bu, 3anavya Koy, obiiee u 4acTHOE pelieHust, 00N 1 YaCTHBIN
uHTerpaisl. JluddepeHnuansHple ypaBHEHUS ¢ Pa3IeICHHBIMH U Pa3IeNIIONIMMUCS TepeMeHHbIMY. JINHEHHbIC
nmuddepeHranbpabIe ypaBHeHu 1-ro mopsaka. Auddepennnansapie ypaBHEHHUS BRICIIUX TOPSIIKOB, JOMYCKAIOIINE TIOHKEHNE
nopsizaka (3 Buna). OOue NOHATHS O TMHEHHBIX OJTHOPOAHBIX AU (depeHIaTbHBIX YPaBHEHUAX BBICIINX ITOPSAIKOB: ONpeeleHue,




MOHSATHE O TMHEHHO He3aBUCUMBIX (QYHKIUSX, (DyHIaMEHTalbHasl CHCTeMa penieHui. TeopeMa o CTpYKType OOILIeTo pemeHus
JMHEHHOTO OHOPOAHOTO A PepeHINANBEHOTO YpaBHeH . BbiBoa hopMy a1t 0011ero peleHus JIMHEHHOT0 0JJHOPOIHOTO
muddepeHnnansHOrO ypaBHEHH 2-T0 opsaaka. JInaeitHbIe HeomHOpoIHBIe () depeHInaIbHBIe YpaBHeHN. Teopema 0 CTpyKType
00IIeTo pelIeHns IMHEHHOT0 HEOTHOPOIHOTO AU (hepeHIHaIbHOTO ypaBHeHHs. JInHeHHBIE HEOTHOPOAHBIE TU((epeHIHaTbHEIE
YpaBHEHHS € NIPABO YACThIO CIIELNAIBHOTO BHIA.

Paznen 9. Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
DneMeHTHl KOMOMHATOPHUKH. Pa3indHbie BUABI COEMHEHUIT: IEPECTAaHOBKH, pa3-MelleHus, couetanus. [Ipeamer Teopuu
BepositHocTel. McnbiTanue. Mcxon ucnbitanus. Kinaccudukarms coobituid. ITonHas rpymna coobitrii. YacToTa MmosiBIeHUs
coObITns. Kimaccnueckoe onpenenenne BepostHoCTH. CyMMa, IPOM3BEICHUE, Pa3HOCTE COOBITHIA. Y CITIOBHAS BEPOSTHOCTE.

TeopeMsl Ci103keHHsI BEPOSITHOCTEN U CIEACTBUS U3 HUX. TeopeMa yMHOXKEHUS BEPOSTHOCTEH U ee cieacTeus. TeopeMa o
BEPOSITHOCTHU TOSBIEHUS XOTs ObI 01HOTO cOOBITHS. Teopema o moHON BepoITHOCTH coObITUS. BeposTHOCTH rumnoTe3. Gopmysast
baiieca. [ToBropenue ucnbitanuii. @opmyna beprynnu. HauBeposTHelIIee YACIIO HACTYIJICHUH COOBITHS. ACUMITOTHYCCKHE

(hopMyIBL.

Paznen 10. Teopust BepostHocTei. CitydaiitHble BEIMYMHBI

Cry4aiiHple BEIMYMHBI, MX BUBI. 3aKOH paclpeesIeHUs CIlydaifHOI BenunHbL. Pag pacnpenenenus. MHOTOyroiabHHUK
pacnpenenenus. OyHKIUS pacHpeieNieHNs BEPOSTHOCTEH CIydaifHOM BeIMYMHEI, e CBOICTBa U rpaduk. BeposaTHOCTE monaxaHus
CIIy4aiiHOM BeWYMHBI Ha 3aJlaHHbIN ydacTok. [InoTHOCTE pacnpeaeneHus BepoaTHocTei. CBOMCTBa IVIOTHOCTH, UX
reoMeTpUYecKas MHTepIpeTanys. MaTeMaTuuecKoe 0’KUAaHue JUCKPETHON U HeNpephIBHON citydaiiHol BenuurH. CBolicTBa
MaTeMaTHYeCKOTro OKuaaHua. Moja u MeauaHa ciy4aiiHo# BenuuuHbl. [lucnepeus 1 cpeiHee KBaIpaTUyecKoe OTKIOHEHUE
JUCKPETHOII 1 HeNpepBIBHOI cirydaiiHoi BemmunH. CBOMCTBA AUCTICPCHUH.

Tembl MpaKTHUECKUX 3aHATHI
1 kypc, 1 cemectp

Paznen 1. Jluneiinas anredpa

IIpakTuyeckoe 3anarue 1. Marpunpl. Onepanuy HaJl MaTpuLaMH. (pelIeHue 3aaaq)

I[Tpaxtuueckoe 3aHstie 2. OnpenesuTeNy KBaJpaTHbIX MaTpull. PerieHune cucteM JIMHEHHBIX alreOpanyeckux ypaBHEHHI METOI0M
Kpamepa. (perrenue 3amaq)

IIpakTtiueckoe 3ausTHe 3. Pemmenne cucteM TMHEHHBIX areOpandecKux ypaBHEHHI MeTooM ["aycca (pemenue 3amad)

Paznen 2. Bekrophas anrebpa

IIpakTryeckoe 3anstue 4. JInHEHHBIE oniepaiuy HaJl BEKTOpaMu. PaziioskeHue BekTopa mo 0as3ucy (pemreHue 3aaaq)
IIpaktiueckoe 3ausTue 5. CKanspHOE IPOM3BEICHUE BEKTOPOB (PELIeHHE 3a/1a4)

I[Tpaxtrueckoe 3aHsTHE 6. BekTOpHOE 1 CMelIaHHOE TPON3BEICHHS BEKTOPOB (PEILCHNE 3a1a)

KonTtpomnpHas pabdora Nel o remam JInHeitHas n BeKTopHas anredpa.

Paznen 3. AnanuTHueckasi reOMETpHs

ITpaktuueckoe 3ansartue 7. [lnockocts (peuieHue 3axaq)

[Ipakriaeckoe 3anstue 8. [Ipsmas B mpoctpancTse. [IpsMast 1 MIOCKOCTE (penIeHne 3a1a49)
IIpaktiueckoe 3ausTue 9. IIpsiMast Ha MIOCKOCTH. (peIIeHUe 3a1a4)

[TpakTuueckoe 3anstue 10. OKpyKHOCTB, JUTHIIC. (pEIICHHUE 3a/1a4)

[Tpaktrnaeckoe 3ansatue 11. 'unepbona, mapadona (pemeHre 3a1aq)

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

I[Npaxtiueckoe 3austie 12. O6nacts onpenenenus pynkunu. OcHoBHbIE cBOWCTBa (yHKIMH. [loHsATHE Ipenena GyHKIMH.
Packprrtue HeonpenenenHocteit (0/0) 1 (6eckoHEUHOCTH/OECKOHETHOCTD) MPY BRIYUCICHUHN TPEACTOB PYHKINHN (pemeHne 3a1ad
IIpaktiueckoe 3anstue 13. IlepBolif 3ameuarensHblii npenen. [Ipexen nokaszaTensHO — cTeneHHoH ¢pyHKnuu. Bropoit
3aMeuaTenbHbI mpesen. (pereHye 3a1a4)

IMpakTrdeckoe 3ansarTie 14.CpaBHeHNE OECKOHEYHO MAJBIX BEIMYNH. DKBUBAJICHTHBIC OeCKOHEUHO Maitsle. McenenoBanue QyHKINU
Ha HENIPEePHIBHOCTH (PEeIICHNE 3a1a)

Kontponbnas padota Ne2 mo remam AHanuTHYeCKasi FeOMETpHsl, Ipeaen GpyHKUnu.

Pazpen 5. luddpepernmanbaoe ucUrcIeHne GyHKINH OTHON TTepeMeHHON

IIpaktiueckoe 3anstue 15. AuddepeHmpoBanne eMeHTapHBIX QYHKINH (pelieHne 3a1a4)

I[Tpaxtiueckoe 3austue 16. Anddepennuan Gpynkunu. [Ipon3soanble BHICIINX MOPSAKOB. (PEICHNE 3a/1a4)

IMpakTryeckoe 3ansarue 17. [Ipasnmo JlommTans. MccnenoBanue GyHKINH Ha MOHOTOHHOCTB U KCTPEMYMBI, BRIITYKIIOCTh I'paduKa,
TOYKH Heperuda (pemenne 3aaad)

IIpakTuyeckoe 3anarue 18. AcumnToTsl rpaduka ¢pynaknuu. [lonHoe uccnenoBanre GyHKIMU U TOCTpoeHUE e€ rpaduka (pereHue
3a/1a4)

[Mpaktrdeckoe 3anstue 19. KommiekcHple yrcna u IeHCTBHS HaJl HUMU (peleHHe 3a1a49)

Paznen 6. HeonpeaeneHHblid 1 onpeieJICHHBIN HHTErpall.

[Tpaktrndeckoe 3ansatue 20. HemocpencTBeHHOE HHTETPUpPOBaHUE. (pEIICHHE 3a/1a4)
IIpakriueckoe 3ausTue 21. MHTErpHpOBaHe METOIOM 3aMEHBI IEPEMEHHON (pelIeHue 3a/1a4)
IIpakTuyeckoe 3anstue 22. IHTErpupoBaHue Mo 4acTsaM (peleHne 3a1a)




IIpaktiueckoe 3anstue 23. MHTErprpoBaHe paliMoOHANBHBIX Apobeil. (pemeHue 3aaq)

ITpaxtuueckoe 3auste 24. [lpumenenne popmynst Hetotona- JIeiOHUIA U1 BBIYMCIEHHS ONPEAEICHHOT0 HHTerpaia. OCHOBHbIE
METOJIBI OIIPENICIICHHOTO HHTETPHPOBAHHSI.

IIpakriueckoe 3anstue 25. HecoOcTBeHHBIE HHTErpaisl. VccaeqoBaHne Ha CXOAUMOCTS (pEIIeHHe 3a/1a4)

IIpakTuyeckoe 3anatue 26. Berauciaenue mionaaeil B npsMOyroibHbIX KOOpAUHATaX (peleHune 3aaay)

1 kypc, 2 cemectp

Paznen 7. @yHKIIMU HECKOJIBKUX MIEPEMEHHBIX

[Mpaktnaeckoe 3ansatue 1. O6macTe onpenencHus GyHKIUH 2-X TEPEMEHHBIX (pelIeHre 3a1a9)

IIpakTnyeckoe 3anatue 2. YacTHbIE MPONU3BOJHBIEC, YACTHBIE M IOJTHBIN quddepeHnnansl GyHKIUN HECKOIbKUX EPEMEHHBIX
(peuienue 3aga4)

IMpakTryeckoe 3ansTue 3. [Ipon3BogHBIC BEICIINX ITOPSAAKOB (DYHKIIMH HECKOJIBKUX IIEPEMEHHBIX (PEHICHUE 3a1a4)
IIpakTryeckoe 3ansarue 4. VccnenoBanne GyHKIMA ABYX ITEPEMEHHBIX Ha SKCTPEMyM (pelIeHue 3a1a4)

Kontponsnas pabora Nel mo Teme OyHKIINHM HECKOIBKHX MEPEMEHHBIX

Paznen 8. AuddepeHnmansapie ypaBHSHUS

IIpakTiueckoe 3ausTHe 5. Pemmenne muddepeHnnansHbIX YpaBHSHNH ¢ pa3fAeNeHHBIMU U Pa3AeIONINMICS IePEMEHHBIMU
(peuienue 3aga4)

I[paxtiueckoe 3anstie 6. Pemnenne nuHeiHbIX 1uddepeHMaTbHBIX YpaBHEHHH IEPBOTO MOpsiiKa (pelIeHne 3a1a4)

IIpakTryeckoe 3anstue 7. Pemenne ypaBHEHH, TOMYCKAIONINX MOHIMKEHNUE TIOPSIKa (PEIIeHE 3a/1a9)

[IpaktHueckoe 3ausTHE §. PereHne THHEIHBIX 0THOPOIHBIX YPABHEHUH € TIOCTOSHHBIMU KO (UITEHTaMU (pelIeHue 3a1ad)
ITpaxtiueckoe 3anstie 9-10. Pemenue JIMHEHHBIX HEOAHOPOHBIX YPABHEHHUH € IIOCTOSIHHBIMU KO3 (QUIIMEHTAaMH U IIPAaBOH YacThiO
CTEIMAIBHOTO BHIA (PEIICHUE 3a1a)

KonTponsnas padorta Ne2 o teme nddepeHimanbHbie ypaBHeHNS

Paznen 9 Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.

[IpakTiaeckoe 3ausTue 11. SneMeHTH! KOMOMHATOPHUKH: IEPECTAaHOBKH, Pa3MEIIEHNS, COUCTaHI(pEIICHNE 3aa)
IIpaktiueckoe 3anstue 12. Knaccudeckoe omnpeeneHue BepoITHOCTH (pelIeHHe 3a/1a4)

ITpaxtiueckoe 3anstie 13. Anredpa coObiTiid. TeopeMbl 0 BEpOSTHOCTH CyMMBI U ITpou3BeeHus coobIThii. Teopema o
BEPOSTHOCTH ITOSIBIICHHS XOTsI OBI OJJTHOTO COOBITHS (peIIeHne 3a1a4)

IIpaktiueckoe 3ausTue 14. @opmyna noxaoi BeposTHocTH. Dopmyisl Baiieca. (pemenne 3amgat)

IIpakTuyeckoe 3anarue 12. ®opmyna bepuymnu. Acumntoruueckue GopMyssl (peLieHue 3a1au)

Paznen 10. Teopust BepositHOcTel. CiiydaifHble BETUYHHBI.

IIpaktiueckoe 3austue 13. JluckpeTHas cirydaifHas BeIHUYHHA: S paclpeaeneHus, (pyHKIH pacupeaeneHus (pemeHne 3a1a4)
INpaxtiueckoe 3ausitie 14. UncnoBble XapakTepUCTUKH JUCKPETHBIX CIyYaiHBIX BEIHYNH(PEIICHHE 3a/1a4)

IMpakTryeckoe 3ausaTie 15. HenpepriBHas cirydaifHas BeNWYMHA: TNIOTHOCTE paciipeAeieHus, GyHKI pactpeaeleHus (pemeHne
3a/1a4)

IIpakTuyeckoe 3anarue 16. HucaoBble XapaKTePUCTUKU HEMIPEPHIBHBIX CIIyYaliHBIX BEJIHMYUH (pelIeHue 3a1a4)

6. POHJI OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEICTB

KonTpomnsasie pabdotsr (1, 2 cemectp).
Ok3ameH (1, 2 cemectp)

6.2. Tembl NMCLMEHHBIX PadoT

KoHTpombHbIe pabOTHI 110 TEMaM:

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

2. Ananmutrdeckas reometpus, npeaen pyakiun (1 cemectp).
3. dyHKIMU HECKONBKUX IEPEMEHHBIX (2 ceMecTp).

4. Tuddepennunansubie ypaBHEHUs (2 ceMecTp).

6.3. KonTpoabHbIe BONIPOCHI U 3a]aHUS

BOITPOCBI K OK3AMEHY B 1 cemectpe

Paznen 1. Jluneiinas anredpa.

1. Matpuusl. JledcTBus HaA MaTpUIaMU (CIOXKEHHE, BEIYUTAaHUE, YMHOKECHHE MAaTPHIbl Ha YUCIIO, TPOU3BEICHHE MATPUII).

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

3. CgoiicTBa oIpeneiauTeneil.

4. O0mue cBeIeHUS 0 CUCTEMAaxX JTMHEHHBIX anredpandeckux ypaBHeHHI. CHCTEMBI N ypaBHEHUH C N HEM3BECTHBIMU. PerieHne
cucteMbl. CHCTEMBI COBMECTHBIE 1 HECOBMECTHBIE, COBMECTHBIE ONPEIENICHHBIE U HEONIPEIETIEHHbIE.

5. PerieHne cucTeM JIMHEHHBIX anreOpandeckux ypaBHeHuid MmetonoM Kpamepa. Teopema Kpamepa.

6. CrcTeMBl m ypaBHEHHH C N1 HEM3BECTHBIMH. PABHOCHIIBHBIC CHCTEMBI. DJIeMEHTApHbIE TPEoOPa30BaHNs CHCTEM JIMHEHHBIX
anreOpandeckux ypaBHeHUi. Teopema o mepeBojie CHCTEMBI B PABHOCHIIBHYIO € CUCTEMY.

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




Pa3nen 2. BekropHast anreopa.

8. OCHOBHBIE TIOHATHS U OTIPEIETICHNS] BEKTOPHOH anreOphl (BEKTOpP, KOJUTHHEapHbIe, KOMIUIaHAPHBIC BEKTOPBI, MOTYNb BEKTOPA,
PaBHBIE BEKTOPHI, €TUHUYHBIH, HYJIEBOW BEKTOPHI).

9. bazuc Ha IIOCKOCTH U B IPOCTPAHCTBE. TeopeMbl 0 pa3siokeHHH BEKTOpa Mo Oasucy.

10. KoopnuHatel BekTopa B AaHHOM 0asuce (onpenenenue). OpToHOPMHUPOBaHHbIH 6a3uc. HaxoxaeHue KoopanHaT BEKTOpa o
M3BECTHBIM KOOPIWHATAM €ro Hadalsla i KOHIIA.

11. JIuneiinble onepanyy HaJ BEKTOpaMU: CJIOKEHUE, BHIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO.

12. CkansipHoe pou3BeIeHNE BEKTOPOB, CBOMCTBA CKAJISIPHOTO MPOU3BEIEHHUS.

13. IlpuMeHeHHe CKaIPHOTO MTPOM3BEACHIS K PEIICHUIO 3a1a4d (MOIYIb BEKTOpA, IIHHA OTPE3Ka, YTolI MEKAY BEKTOPaMH, YCIOBHE
OpPTOTOHATLHOCTH BEKTOPOB, MPOEKIIMS BEKTOPa Ha BEKTOP).

14. BektopHoe pou3Be/IcHHE ABYX BEKTOPOB, CBOMCTBA BEKTOPHOTO NMPOU3BEACHUSL.

15. [IpuMeHeHne BEKTOPHOI'O IPOU3BEAEHUS K PELEHUIO 3a/iay (IUI0IIAAM NapajiesorpaMma, TpeyrojbHIKa, Yrol MEXIY
BEKTOPaMH).

16. CmemranHOe pOM3BEICHUE TPEX BEKTOPOB — omnpeeneHne. CMemanHoe MPOou3BeIeHIe BEKTOPOB, 3aJaHHBIX KOOPIUHATAMH B
OpPTOHOPMHUPOBAHHOM Oazuce.

17. CBoiicTBa CMELIAHHOTO IIPOU3BEEHMUSL.

Paznen 3. AnanuTHueckasi reOMETpHst

18. IlpsiMoyrosbHas JeKapToBa CUCTEMa KOOPJHHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas ToYKa U HOPMaJbHBIM BEKTOP MJIOCKOCTU. Y PaBHEHHE IUNIOCKOCTH, IIPOXOSILEH Yepe3 JaHHYIO TOUKY
HEepIEeHANKYIIPHO JaHHOMY BekTopy. OOImee ypaBHEHHUE INIOCKOCTH.

20. YpaBHeHHe MIOCKOCTHU, MPOXOAAIIEH uepe3 TpU TOUKU. Y paBHEHHE MIIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSX.
21. OmopHast TOYKa W HAPaBISIONIHNA BEKTOp NpsiMoit. O0miue, mapaMeTpuieckrue, KAHOHHISCKHE YPaBHEHHUS TIPSIMON B
npocTpancTBe. KaHoHHUECKUE ypaBHEHUs IPSIMOI B IPOCTPAHCTBE, IPOXOIAIIEH Yepe3 ABe TOUKU.

22. Yron Mexay npsiMoil U TIocKoCTh0. Touka nepeceueHus MpsMoi U MIO0CKOCTH.

23. Ilpsimas Ha MIIOCKOCTH. PaznuuHble BUAbI ypaBHEHUs MPSMOM HA MIOCKOCTH.

24. OxpyxHocTb. KaHOHNYECKHE YpaBHEHUS OKPY)KHOCTH U €€ TOCTPOCHHUE.

25. Onnunc. KanoHnYeckue ypaBHEHHUs JUTHIICA U €T0 IIOCTPOCHHE.

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

27. Iapabona. KaHoHW9Ieckue ypaBHEHHS TapaOoIIbl U ee MOCTPOCHHE.

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

28. [Tonstue GpyHKIMU. 3aBUCHMBIC M HE3aBHCHMbIE IIEPEMEHHBIE, 00IaCTh ONPEIEICHNS 1 MHOXKECTBO 3HaYCHUH (QyHKIUH.
Croco0s1 3aganus pyHxmmu. I'paduk GpyHKIHH.

29. OcHOBHBIE CBOMCTBA (PyHKITMH: MOHOTOHHOCTb, YeTHOCTbD, TIEPUOJUYHOCT, OTPAHUICHHOCTb.

30. CnoxxHast QyHKITHSI.

31. ITonsTre okpecTHOCTH TOUKH. [Ipemen pyHKINH B TOUKE.

32. Ilpenen GpyHKIMHA HA OECKOHETHOCTH.

33. beckoHeuHO Maiible 1 GeckoHeuHo Oonbline GyHKIuH. Teopema o cBA3u OECKOHEUHO MaJbIX ¥ OECKOHEYHO OOJBIINX BEIUYHH.
34. TlepBblii 1 BTOPOi1 3aMeUaTENbHBIE MPEACIBI.

35. OxBUBaJICHTHBIE OECKOHEYHO MaJlble BeTMYNHBI. OCHOBHBIC SKBUBAJICHTHOCTH.

36. HermpepbIBHOCTS (DyHKIIMH B TOUKE U Ha oTpeske. Kiaccugukanus Touex paspsiBa. CBoiicTBa HENIPEePHIBHBIX (QYHKIIHIA.

Paznen 5. Anddepenimanpaoe neancieHne GyHKIMNA OQHON IIepeMEeHHOM.

37. IloHsTHE IPOU3BOIHOM (DYHKINH B TOUKE.

38. 'eoMeTpHUECKHUI CMBICI TPOU3BOAHON. YpaBHEHHUS KacaTelIbHON U HOpMaH K rpaguky QpyHKINH.

39. IIpon3BOAHBIEC BHICIINX TTOPSIIKOB.

40. Ionstre muddeperunana GyHKIHAN.

41. DxcTpeMyMBbl (QYHKIUH.

42. Ilpu3HaKy MOCTOSIHCTBA, BO3pAcTaHHs U YOBIBAHUS (PyHKIINH.

43. loctaToYHBIC IIPU3HAKH CYIIECTBOBAHMUS IKCTpEeMyMa (DYHKIIHH.

44. Beimyki1ocTh, BOTHYTOCTb Tpaduka (yHkmu. Toukn meperuda.

45. JloctaTo4HbIe MPU3HAKU BBITYKJIOCTH, BOTHYTOCTH IpaduKka QyHKIMN U TOYKH Ieperuda.

46. I1pasuio Jlornmrans.

47. Acumnrotsl rpaduka GyHKIMN. Buasr acumnror.

48. O6mmit maH uccaeIoBaHus (QYHKIUH U MOCTPOeHHUs e€ TpaduKa.

49. KoMIuleKCcHBIE YnCia: ONpeeieHne, IeHCTBUTENIbHAS 1 MHUMasl YaCTH KOMIUIEKCHOTO YHCIa, MHUMask €JUHHILIA, PaBHbIC,
CONPsDKEHHBIE KOMIUICKCHBIC YHCTA.

50. Jle#icTBHs Ham KOMIUIEKCHBIMHU duciIaMu. M300paskeHne KOMIIIEKCHBIX YHCEI.

51. TpuroHomeTpHuyeckas 1 IokaszaTenbHast GOpPMBbI 3aITCH KOMIUIEKCHBIX YHCEI.

52. YMHOXEHHE U JielIeHHe KOMIUIEKCHBIX YHCel B TpUroHomeTpudeckoii popme. dopmyna Myaspa. H3snedeHne apudmMeTnaeckux
KOpHEH M3 KOMIUIEKCHBIX YHCEIL.

Paznen 6. HeonpeeneHHsblii U onpeieneHHbIA HHTETpall

53. IlepBoobpa3Has QyHKIMS ¥ HEOoNpeIelIeHHBII nHTerpai. TeopeMa cymecTBOBaHHS IIEPBOOOPA3HOM.
54. CpoiicTBa HEONPEEIEHHOIO HHTErpaa.

55. Meron 3aMeHbI IEpEMEHHOM B HEOIIPEICTIEHHOM MHTErpase.




56. MeTox MHTETPUPOBAHHS II0 YacTSIM B HEOIIPEAEICHHOM HHTETpale.

57. PanmonaneHbie Apodu. HTErpripoBaHue MpOCTEHIINX pAIMOHATIBHBIX JIPOOEii.
58. PaznoxeHne pannoHaIBHOM APOOH Ha IPOCTEHIIIe

59. 3amada o BEIYHCICHUH IUIOMAAN KPUBOIMHENHHOI! (purypsr. OnpeneneHHbIH HHTeTpasl. Teopema Cyie-CTBOBaHHS.
60. OcHOBHBIE CBOMCTBa OIPEEIEHHOTO MHTErpaa.

61. ®opmyna Hetorona — JleiiOHuIIA.

62. 3aMeHa IepeMeHHON B ONpeAeICHHOM HHTETpale.

63. MHTeTprpOBaHUe 10 YacTSIM B OIPEIEIICHHOM HHTETpae.

64. HecoOGcTBeHHbBIE HHTETPaIIBI ¢ OCCKOHEUHBIMH NPEIETaMH.

65. HecoOCTBEHHBIC HHTETPAITBI OT PA3PHIBHOM (DYHKIIHHL.

66. ITomans MIIOCKOH (GUIYpHI B IPSMOYTOIBHON IEKapTOBOI CHCTEMe KOOPANHAT.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Pazgen 7. ®yHKIMM HECKOIBKUX IIEPEMEHHBIX.

1. Tlonstie GpyHkunu AByx nepeMeHHbIX. CriocoObl 3anannst QyHKIUHM JIBYX EPEMEHHBIX, 00J1aCTh €€ ONpe/Ie/ICHUS.

2. YacTHbIE ¥ IOJTHOE IPHpaNIeHsT QYHKINH JBYX ITEPEeMEHHBIX.

3. HacTHbIE TPOM3BOAHBIC (QYHKINH ABYX ICPEMCHHBIX.

4. Monusiit tuddepenuran GyHKIUN IBYX IEPEMEHHBIX, YaCTHBIE TU(GepeHInaNbL.

5. KacarenpHast I0CKOCTh U HOPMaIb K TOBEPXHOCTH.

6. HacTHbIE IPOM3BOAHBIC BBICIINX MOPAAKOB. Teopema 0 He3aBUCHMOCTH OT MOCJIEA0BATEIFHOCTH AU (HEepeHIINPOBAHHS.
7. OkcTpeMyM (QYHKIUHU OBYX IepeMeHHbIX. HeoOXoanMble U JOCTaTOYHBIE YCIOBHS CYLIECTBOBAHUS IKCTPEMYMA.

Paznen 8. AuddepeHnunansapie ypaBHEHUS

8. [TonsTHe muddepennuansHOro ypaBHeHUs. Ilopsanok, pemenne quddepeHnnanIsHOTo ypaBHEeHUS. IHTerpansHble KpUBBIC.

9. Muddepenuunanbuple ypaBHeHUs 1-ro nopsiika: o0mui Bug, 3agada Koy, obiiee u yacTHOe pelieHus, OO U YaCTHBIH
HHTETpabl.

10. Iuddepennmanpupie ypaBHEHUS C pa3IeICHHBIMU U PAa3ISISIONIMHUCS TIEPEMEHHBIMU.

11. Jluneitasle nuddepeHnanbpHbIe ypaBHEHUS 1-ro mopsaka.

12. TucdepeHunanbHble ypaBHEHHUS BHICIINX MTOPSIKOB, IOITYCKAIONIME TOHWKEHNE MOPsAKT.

21. OOmue MOHATHSA O JMHEHHBIX OTHOPOIHBIX TU(GepeHIIHANTFHBIX YPaBHEHHUAX BBICIIHNX ITOPSIKOB (OTpeeNieHre, TIOHITHE O
JIMHEHHO HE3aBUCUMBIX (DYHKIMAX, (PyHIaMEHTAIbHas CHCTeMa penieHnil). Teopema o CTpyKType 0OIIero pemeHus THHEHHOTO
OJITHOPOIHOTO TG pepeHINaNbHOTO YpaBHEHHS.

22. BeiBog hopmyit Juist 00ILIETO pelIeHns TMHEHHOT0 0THOPOAHOT0 An((EepeHIINaNIbHOTO YPaBHEHHS 2-T0 MOPSAKA.

23. JIunettnsle HeomHOpORHBIE MU hepeHnnanbHbIe ypaBHeHHA. Onpenencane. Teopema o cTpyKType 00IIero penieHus JNHEHHOTO
HEOAHOPOAHOro M depeHnnanT-HOro ypaBHEHHS.

24. Jluneiinble HeoAHOPOJHBIE TU(GepeHInaIbHbIE YPaBHEHHS C IPaBOH YacThIO CHELHANBHOro Buaa (3 ciaydas).

Pa3nmen 9. DnemenTs! Teopun BeposTHOCTEH. CirydaifHbIe COOBITHS.

25. DnemeHTsl KOMOMHAaTOpUKH. Paznuunbie Buabl coennHennii [lepecranoBku. Pazmemenus. Couetanusi.
26. [Ipenmer Teopun BepositHocTed. Vcnbitanne. Vicxon ucnisitanust. Kiacengukanus coosrtuii. [lomHast rpyma coOBITHIA.
27. Yacrora mosBieHus coobTHs. Kitaccuueckoe onpesesieHine BepoSTHOCTH.

28. Cymma, mpou3BeieHHE, Pa3HOCTh COOBITHIA.

29. YcnoBHast BEpOSITHOCTb.

30. Teopemsbl CIIOKE€HHUSI BEPOSTHOCTEN U CIEACTBUS U3 HUX.

31. Teopema yMHOKEHUSI BEPOATHOCTEHN U €€ CIIEJICTBUS.

32. Teopema 0 BEpOSITHOCTH MOSBIEHHSI XOTS ObI OJTHOTO COOBITHSI.

33. Teopema 0 TIOJTHOM BEPOSATHOCTH COOBITHSL.

34. BeposartHocts runote3. @opmynsl baiieca.

35. IoBTropenue ucnbrranuit. @opmyna bepaynnn. HauBeposTHeiiee uncao HaCTyIUICHUI COOBITHS.

36. Acumnrorudeckue popmyinsl. @opmyna [Tyaccona.

37. JlokanwsHas Teopema Myaspa — Jlamaca.

38. UuTerpanbHas Teopema Jlannaca.

Paznen 10. DnemenTsl Teopun BepositHocTel. CitydaiiHble BEJIMYUHBI.

39. Ciyqalinble BEIMUUHBI, UX BUABL. 3aKOH paclpe/eeHus ciaydaiiHol BeIuuuHbl. Pan pacnpeneneHus. MHOroyroiabHUK
pacrnpeneneHus.

40. OyHKIUS pacrpeieseHus] BEpOSITHOCTEH CITy4aliHOM BEJTMYMHEBI, €€ CBOMCTBA U rpaduK.

41. BeposiTHOCTb NONalaHKs CIIy4alHOM BEJIMYMHBI Ha 3aJJaHHbIN ydacTok. Teopema 0 BEpOSATHOCTH OTIENIBHO B3ATOIO 3HAUEHUS
HEIpPEpBIBHOM CITydaiiHON BEJIMYUHBI.

42. IInoTHOCTH pacnpenesneHus BeposiTHocTeld. CBOHCTBA INIOTHOCTH, UX T€OMETpHYecKasi HHTEPIPETALusI.

43. MaTtemMaTu4ecKoe 0’KUIaHue JUCKPETHOM U HeNpepbIBHOU citydaiiHON BenuuuH. CBOMCTBA MaTEMAaTHYECKOTO OXKUAAHUS.

44. Mopa 1 MeiMaHa ci1y4aiiHOM BEeUYMHBL.

45. lucnepcus U cpeqHee KBaApaTHIecKoe OTKIIOHCHNE JUCKPETHOH U HeIPepBIBHOM citydaitHo# BenmunH. CBOMCTBA AUCTIEPCUHL.

[TpumepHBIe 3aaHns TS IPOBEICHUS TEKYIIET0 KOHTPOJIS M TPOMEKYTOYHON aTTeCTAlMH HAXOIATCS Ha y4eOHOM TIopTaje
CI'YBT B xypce MATEMATHKA.




6.4. Meronnueckue MaTepuaJibl, onpeaeasaonue npoueaypbl OHeHUBaHUS

K sx3ameny pomyckaroTcst oOydaromuecs, CAaBIIne Bce paboThl, IPeIyCMOTPEHHbIE TEKYIIIUM KOHTPOJIEM.

OK3aMeH N0 JUCHUIIIHMHE B 1 1 2 ceMecTpax COAEP:KUT TEOPETUUECKYIO YacThb, HAIIPaBIEHHYIO Ha OLIEHKY 3HAHUH U MPAKTUYECKYIO
4acTh, HAIIPABICHHYIO HA OIICHKY YMEHHI W HaBBIKOB, XapaKTePH3YIOMNX (OPMUPOBAHHE YKa3aHHBIX KOMITCTCHITHH.
TeopeTndeckast 9acTh 3K3aMeHa M0 JTUCIUITIMHE IIPEACTABISIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOHIEHHOTO MaTepraIa —

HOHSTHUS, ONIPeHeNeH s, CBONCTBA, TEOPEMBI.
B pamMkax TeopeTHuecKoi YacTH 00ydaromuiics Uil KaKA0ro Borpoca (GopMyIHpyeT IPaBUIbHBIC, C €T0 TOYKH 3PCHUS, OTBETHL.
3aJaHue CUUTAETCS BBIIOJIHEHHBIM B TOM CJIy4ae, €CJIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTUBHOM cilyuyae 3ajaHue

CUUTACTCS HE BBIIOJIHECHHBIM.
IIpakTHueckas yacTh SK3aMeHa 110 JUCLUIUIMHE IPECTaBIsAeT 3a1a4H, HallpaBJIeHHbIE Ha BBIIBICHHE BO3MOXKHOCTH MPAKTUIECKOTO
IIPUMEHEHUSI KOHKPETHOTO TEOPETUUECKOr0 pasiena.
OK3aMEH BBICTABISICTCS C YUETOM PE3YJIbTATOB BBIIOJIHEHUS TEOPETUYECKOMN U IIPAKTUUECKON 4acTel B COOTBETCTBUU C
NpPUBEJCHHBIMU HIKE TPEOOBAaHUAMH.
HToroas oleHKa «OTIMYHOY» CTABUTCS, €CIM CTYAEHT PACKpPBLI COAEPKaHNE TEOPETUYECKON 1 MPAaKTUIECKOH yacTeil Guera Ha
85%-100%;
HTorosas OrjeHKa «XOPOIIO» CTABUTCA, €CIU CTYACHT PACKPBLI COAEPKAHNE TEOPETUISCKON M MPAKTUIECKON JacTel bunera Ha
70%-84%;
HTorosas o1ieHKa «yIOBIETBOPUTEILHO» CTABUTCS, €CJIU CTYIEHT PACKPbUI COAECP)KaHUE TEOPETUUECKON U MPaKTUUECKON yacTen
ounera Ha 50%-69%;
HTorosas orieHKa «HEyIOBICTBOPUTENIHLHOY» CTABUTCS, €CIH CTYIEHT PACKPBLI CoAeprkaHNe TEOPETHUECKOM U TPaKTHUECKOH JacTeit
oumiera MeHee, yeM Ha 49%.

7. YHEBHO-METO/JUYECKOE 1 THOPOPMAIIMOHHOE OBECITIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JinTepatypa

7.1.1. OcHoBHasi IUTEpPaTYpa

ABTOpBI, COCTABUTEIH 3arnaBue WznarenscTBO, rof
JI1.1 |Harancon U. I1. Kpatkuii Kypc BbICIIEH MaTeMaTuKu Mocksa: JIans, 2009
JI1.2 | TyranOaeB A. A., Teopust BeposSITHOCTEH U MaTeMaTu4yecKas CTaTUCTHKA Mocksa: Jlans, 2011
Kpymun B. T
JI1.3 | IIuckyno Hukomait JluddepeHnmanbHoe ¥ HHTETPATbHOE HCUHUCICHUS: yue0. mocooue Mockga: MaTerpai-
CemeHOBUY JUISl CTYJICHTOB BY30B IIpecc, 2001
7.1.2. lonoJHUTeIbHAS IUTEPATypa
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI2.1 |I'mypman Bnagumup PykoBoACTBO K peLIEHUIO 3aa4 110 TEOPHH BEPOSITHOCTEN U Mocksa: Beici.
Edumonu MaTeMaTHYEeCKOil CTaTHCTHKe: yued. mocobue obpa3zoBanue, 2008
JI2.2 | Munopckuii Bacunuii | COopHHK 3a1a4 1O BBICIIEH MaTeMaTuke: yued. mocobue Mocksa: U31-Bo ®us.-
TTaBnoBuY Mmar. Jurt., 2006
JI2.3 | JIuneBnu Omnbra MaremaTuka: yaeOHOE Tocooue HoBocubupck: CI'YBT,
UropesHa, [llepbakoBa 2017
Tl'anuna
Brnapumuposna
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBO, rof
JI3.1 | droxoBa C. U., MeTtonuveckue yKa3aHus ¥ 3a/I1aHUs 110 BBICIIICH MaTeMaTHKE K Hosocubupck: HI'ABT,
Enunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKINU MHOTUX NEPEMEHHBIX" 1997
[abanuua B. 1.
JI3.2 [EmunoBa E. C., Metoauueckue yka3aHus U 33[aHUs 110 BBICIICH MaTeMaTUKE K Hosocubupck: HI'ABT,
[[la6anuna B. . tunoBomy pacuéry "duddepeHnuaipHoe ucunucieHne GpyHKmmn 1997
OJ/IHOM mepeMeHHON"
JI3.3 |TI'aBpuioBa AneBTuHa | AHanuTHYECKas FEOMETPUS: METOA. YKa3. M 3aJjaHus 110 BbICILIEH Hosocubupck: HI'ABT,
MuxaiinoBHa, MaTeMaTHKe [ cTyIeHToB | Kypca od. popMbl 00ydeHUs Bcex 2009
Iepbakosa ["anuna cretl. |
Brnapumuposna
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIS)
Hasnavenue OG6opynoBanue
YuebHas ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MymbTuMenuiiHoe 0o0OpyZOBaHUE: MPOSKTOP
MIPOBEECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTannoHapHbIi), [TK (mepeHOCHOIT)
JIEKIMOHHOTO THIIA
YuebHas ayJUTOpHs quist | AynuropHas focka; KoMmuiekT yae6HoM Mebenn
NpOBEACHUS HNpaKTHYECKUX

3aHATHH




YuebHas ayJUTOpHs JUTS
HPOBECHUS IPYNHOBBIX |
WHIMBAAYAITbHBIX KOHCYIbTAINH

AynutopHas nocka; Kommnexr yueOHo# Mebenu

YuebHas AyIUTOPHS TUTS
NPOBEJCHHUS TEKYLIEr0 KOHTPOJIS
Y IPOME)KYTOUHON aTTECTALUN

AynutopHas nocka; Kommiexr yaeOHo# mebenn

[Tomemenue JUTSt
CaMOCTOSTENILHON paboTsI
00yJaronIuxcst

IIK - 1 mr,
ANEKTPOHHYIO

Kommnekr y4deOHOW MeOenu;
o0ecreynBalOINX  JOCTyn B
YHuBepcurera

HOIKIIOYECHHBIX K CeTH
HH(pOPMATMOHHO-00pa30BaTEIBHYIO

"UnrepHer" u

cpeny




