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1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Obecrieuenne 6a30BOr0 YPOBHS 3HAHWH M YMEHHH pEIICHUS MaTEMAaTHYECKUX 3a7a4 U IPUMCHEHHS UX B
MEXIUCLMILIMHAPHOM KOHTEKCTE, a Takke (JOPMHUPOBAHHUE HABBIKOB HCIIOJIb30BAHHUS MATEMATHIECKHX 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 | O3HaKOMUTENbHAS IPAKTUKA

2.2.3 | OCHOBBI THIPOTEXHUKH

2.2.4 | Teoperuueckas MeEXaHUKa

2.2.5 | ®usuka

2.2.6 | Oxonorus

2.2.7 | 3bicKaTenbCcKas IpakTHKa

2.2.8 | Texunueckass MEXaHHKa

2.2.9 | Texnonornveckas (MPOSKTHO-TEXHOJIIOTUIECKAs) TPAKTHKA

3. KOMINETEHIIU! OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI TUCHUILINHEI
(MOJY.JIS)

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, KpI/ITH‘leCKI/Iﬁ AHAJIU3 U CHHTE3 l/ll-[(l)OpMalII/lH, NPpUMEHATH CHCTEMHBIH MOAX01 AJIs
pelIeHus MOCTABJICHHBIX 3a1a4

VK-1.1: OcymecTBisieT TOUCK B CHHTE3 MOTY4YeHHON HH(POPMAIINH TSl PEIICHUS TIOCTABJICHHBIX 3a/1a4

YK-1.2: IIpoBoaut KpuTHdecKuii aHamu3 HH(GOpMAILIUK P PELICHHH ITOCTAaBICHHBIX 33134

VK-1.3: TIpuMeHsieT CHCTEMHBIH MOXO/ JJIs peIlieHHs MOCTaBICHHBIX 33134

OIIK-2: CnocoGeH pemiaTh 321244 NPo¢)eCCHOHAJIBLHOM e TEeIbHOCTH HA OCHOBE HCI0J/Ib30BAHHUS TECOPETHYECKUX U
NPAKTHYECKHUX OCHOB eCTECTBEHHBIX M TEXHHYEeCKHX HayK

OIIK-2.1: Brnaneer meTonamu OPUMCHCHHUA TCOPETHUUCCKUX U NPAKTHICCKUX OCHOB €CTCCTBCHHBIX U TCXHUYCCKUX HAYK

OIIK-2.2: IIpuMeHsIeT TeOpETUIECKHE U IPAKTUYECKUE OCHOBBI €CTECTBEH-HBIX U TEXHUYECKUX HayK JJIS PEIICHUs CTaHIapTHBIX
3aga4 mpodeccHoHANBHOMN IeaTeTbHOCTH

OIIK-2.3: Mcmonp3yeT B NpOPecCHOHANBHON AEATEIEHOCTH TEOPETUIECKHE U MTPAKTUIECKAE OCHOBBI €CTECTBEHHBIX U
TEXHUYECKUX HAYK JJIsSL PEIICHHs CTaHAAPTHBIX 3a/1ay MPo(ecCHOHAIBHON IeATeIbHOCTH

B pe3yabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3naTh:

3.1.1 | ocHOBHEIC 3aaa4qr U MCTOAbI AUCHUIUIMHBI, UX PCUHICHUA B IPUMCHCHUU K HpO(I)CCCHOHaHLHOﬁ JACATCIBbHOCTH,

3.1.2 | ocHOBHBIE 3aKOHBI U METO/IbI MATEMaTHKH, TPUMEHSIOIIUECS B TPO(eCCHOHAIBHON AEATENEHOCTH.

3.2 | YmeTh:

3.2.1 BBIACIATD U CUCTCMATU3UPOBATH OCHOBHBIC UJICHU B ITIOCTABJICHHBIX 3aladaX AUCHUIUINHBI,

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

3.2.3 | m36eraTh aBTOMAaTHYECKOTO IPUMEHEHHUS CTAHAAPTHBIX (POPMYIT M IPHEMOB IIPH PELISHHH 3a/1a9 B IPUMEHEHHH K
poecCHOHANIBLHOM e TENEHOCTH;




3.2.4 | mpuMeHATh MaTeMaTHYECKUIl anmapaT K PEIIeHHIO 3a/1a9 PO eCcCHOHATBHON IESTENBHOCTH: PeIIaTh 3a{a4d THHCHHOH,

BEKTOPHOH anreOphl, aHATUTUIECKOM T€OMETPHH, BHIYUCIATE Npeienbl PyHKINH, TPUMEHITh METOABI
I hepeHINANEHOTO M HHTETPATBHOTO NCUUCIICHHS, pemaTs JuddepeHnnanbsHble ypaBHEHUS, pellaTh OCHOBHBIC 3a/1aul
TEOPUH BEPOSTHOCTEH.

3.3 | Bnagersn:

3.3.1 | HaBbIKamu cOopa, 00pabOTKH, CHCTEMATH3AIMH U KPUTHYECKOTO aHai3a HH(POPMAIUU B 001aCTH TUCIIUTUIAHBI,

HpO(l)eCCHOHaIILHOﬁ JACATCIBHOCTH U B MEKIUCIUITIIMHAPHBIX 06HaCTHX;

3.3.2 [ MaTeMaTHYECKHUM aIllapaToM JIMHEHHOH, BEKTOPHOH alreOphl, aHATNTHIECKOW TeOMETPHH, TEOPHH MPE/IEIIOB,

audhepeHnnaTbHOTO M MHTETPATBHOT0 HCUHCIICHHUS, MU (hepeHIHaTbHBIX YPABHEHUH, TEOPHU BEPOSITHOCTEH IS
pelieHus 3a1a4 NpoQecCuOHATBEHOM ASSTEILHOCTH

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHS / Kype ATroT
Paznen | Pa3pen 1. JIuneiinas anredpa
Jlex Jluneiinas anreopa /Jlex/ 1 4 JI1.1 J11.3 0
Ip Jluneiinas anreopa /TIp/ 1 4 J12.3 0
Cp Jluneiinas anreopa /Cp/ 1 20 J12.3 0
HKP Jluneiinas anreopa /MKP/ 1 2 0
Paznen | Pa3zpeu 2. BekropHas anredpa
Jlex Bexropnas anrebpa /Jlex/ 1 4 JI1.1J11.3 0
IIp Bekropnas anre6pa /I1p/ 1 4 J12.3 0
Cp Bexropnas anredpa /Cp/ 1 20 J12.3 0
HKP Bekropnas anre6pal /UKP/ 1 0 0
Pazgen | Paspes 3. AHasMTHYeCKasi TeOMeTPUsI
Jlex Amnanmutndeckas reomerpus /JIex/ 1 0 J1.1J11.3 0
IIp Amnanmurtideckas reomerpus /IIp/ 1 0 J12.3 0
Cp Amnanutndeckas reomerpus /Cp/ 1 30 J12.3J13.3 0
HKP Amnamutideckas reomerpust /MKP/ 1 0 0
Paznen | Pa3pen 4. Ilepemennasn. [Ipenena. @®ynkuus
Jlex ITepemennas. [Ipenen. ®ynknus /Jlex/ 1 2 JI1.1 J11.3 0
Ip Iepemennas. [penen. ®yukuus /Tp/ 1 2 J12.3 0
Cp Ilepemennas. [Ipenen. ®ynkuus /Cp/ 1 20 J12.3 0
HKP Ilepemennas. [penen. ®yukuunsa /MKP/ 1 0 0
Paznen | Pasgen S. Inddepennnanbaoe ucuucienue GyHKIuA 0XHON
nepeMeHHOMH
Jlex JuddepernuansHoe HcarcieHne GyHKIIH OTHON epeMenHol /JIex/ 1 4 JI1.1 JI1.3 0
Ip Juddepernuansroe ncancienne GpyHKIui ogHol mepeMenHoi /I1p/ 1 4 J12.3 0
Cp JuddepennunansHoe ucuucaeHne GyHKIuA oqHol nepemenHon /Cp/ 1 30 J12.3713.2 0
HKP JuddepennnansHoe ucuucieHue GyHKIui oqHon nepemennon /MKP/ 1 2 0
Paznen | Pazmen 6. HeompeneneHHbIN U onpeiesieHHbIA HHTErPaJt
Jlex Heomnpenenennplit u onpeneneHHbii naterpan /Jlex/ 1 4 JIT.1JI1.3 0
IIp Heonpenenennslii u onpeaenenubiii uatTerpain /I1p/ 1 4 J2.2 0
Cp Heomnpenenennslii u onpeneneHuslii uaterpan /Cp/ 1 30 2.2 0
UKP Heomnpenenennstii u onpenenenuslii uaterpan /UKP/ 1 0 0
Pazpen | Paszpes 7. ®yHKIMH HECKOJIbKHX IIePeMEHHBIX
Jlex DyHKITNN HECKOIBKHUX MepeMeHHBIX /JIex/ 1 0 J1.1J11.3 0
IIp DyHKITIH HECKOIBKHUX MepeMeHHbIX /IIp/ 1 0 2.2 0
Cp ODyHKINH HECKOIBKHUX MepeMeHHBIX /Cp/ 1 40 J13.1 0
HKP OyHKIH HeCKOIBKHUX MepeMeHHbIX /MKP/ 1 0 0
Paznen | Paspesn 8. Iuddepenunaibubie ypaBHeHHs
Jlex Huddepernnansueie ypapHeHus /Jlex/ 1 4 JI1.1 J11.3 0
Ip Huddepennumansaeie ypapaerns /I1p/ 1 4 J2.2 0
Cp Huddepernmansaeie ypapaenus /Cp/ 1 40 J2.2 0
HKP Juddepennunansusie ypasHenus /MKP/ 1 0 0




Paszmen | Pa3sgen 9. Teopus BeposiTHocTeii. BeposiTHOCTH COOBITHIA.
Jlex Teopus BeposTHOCTEH. BepositHocTr coObITHi. /JIek/ 1 J1.2 0
IIp Teopus BeposTHOCTEH. BepositHocTn cobbrTuid. /I1p/ 1 0 JI2.1 0
Cp Teopus BepositHocTeil. BepositHocTH cOOBITHIA. /Cp/ 1 50 J12.1 0
HKP Teopus BeposiTHOCTeH. BepositHocTH coObITHit. /UKP/ 1 0 0
Paznen | Pa3gen 10. Teopusi BepositHocTeii. CiydaiiHble BeJIMUMHBI.
Jlex Teopus BepostHocTel. CirydaiiHbie BeMIHUHBL. /JIek/ 1 0 J1.2 0
IIp Teopus BepostHocTel. Corydaiinbie BennauHsl. /T1p/ 1 0 JI2.1 0
Cp Teopus BepostHocTel. Ciydaitnbie BenmmauHbL. /Cp/ 1 50 J12.1 0
UKP Teopus BepositHocTel. Ciaydaitabie Benmmaunbl. /TKP/ 1 0 0

5. COAEP)KAHNE TUCOUIIIMHEI (MOLYJIST)

Coaepma}me JICKIITMOHHOT'O KypcCa

1 kypc

Pasnen 1. Jluneiinas anreopa.

Marpupl. JledcTBrS Hal MaTpHUIIaMU (CIIOKEHHE, BRIYATAHHE, YMHOKSHHE MATPHIIBI HA YUCITO, TIPOU3BEICHHE MaTpHIl). MUHOD U
anrebpandeckoe TOMoTHeHNe deMenTa. OnpeaenuTensd n-ro nopsaka. CBolcTBa onpenenuteneii. O0uIre cBeIeHNs O CUCTEMaX
JUHEHHBIX anredpandyeckux ypaBHeHuil. CHCTEMBI n ypaBHEHUI ¢ n Heu3BecTHbIMU. Pemienne cuctembl. CUCTEMBI COBMECTHBIE U
HECOBMECTHBIC, COBMECTHBIE OMPEICIICHHBIC 1 HEOTIPEIelICHHbIC. PellieHre CHCTeM JTMHEHHBIX aJreOpandeckuX ypaBHEHUMH
MetonoMm Kpamepa. Teopema Kpamepa. Cuctembl m ypaBHEHHI ¢ n HEU3BECTHBIMU. PABHOCHIIbHBIE CUCTEMBI. DJIeMEHTapHbIe
npeoOpa3oBaHMs CUCTEM JIMHEWHBIX adredpanyeckux ypaBHeHui. TeopeMa o mepeBojie CUCTEMBbl B pAaBHOCHIIBHYIO €l CUCTEMY.
Pemenue cucteM IMHEHHBIX anreOpanyeckux ypaBHeHHIA MeTonoM ["aycca.

Kommuiekcuple uncna. JIecTBUSA ¢ KOMIUIEKCHBIMH YHCIIAMH.

Paznen 2. BekTopHas anre6pa.

OCHOBHBIE TTOHATHS M ONIPEEICHIUs BEKTOPHOH anreOps! (BEKTOP, KOJIMHEapHbIEe, KOMITIaHApHBIE BEKTOPBI, MOIYIIb BEKTOPA,
paBHBIC BEKTOPBI, €IMHUYHBIH, HYJIeBOH BEKTOPHI). ba3uc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeOpeMbl 0 pa3iIoKeHHH BEKTOPA 110
6asucy. KoopaunaTsl BekTopa B JaHHOM Oaszuce (onpenenenue). OpToHOpMUpOBaHHBIN Oazuc. HaxokIeHrne KoopauHaT BEKTOpa 1o
M3BECTHBIM KOOPJMHATAM €T0 Hauala ¥ KoHIa. JINHEeiHbIe olepaliy HaJl BEKTOpaMH: CIIOXKEHUE, BEIYUTAHIE BEKTOPOB, YMHOXKCHHUE
BEKTOpa Ha grcio. CKansipHOE IPOU3BEICHNE BEKTOPOB, CBOMCTBA CKAISIPHOTO Ipon3BeieHns. CKaIIpHOE IPON3BEICHNE
BEKTOPOB, 3aJaHHBIX KOOPAXHATAMH B OPTOHOPMHpPOBaHHOM Oa3uce. [IpuMeHeHNe CKalsIpHOrO MPOU3BEACHHUS K PEIICHHIO 3a1a4
(MoIyab BEKTOpA, JAIIMHA OTPE3Ka, yroi MEeX/y BEKTOPaMH, YCIOBHE OPTOTOHAIBHOCTH BEKTOPOB, ITPOEKIIMS BEKTOPA Ha BEKTOD).
Harmpassrormue KocHHYCH BeKTopa. BekTopHOe pom3BeicHHe AByX BEKTOPOB, CBOWCTBA BEKTOPHOTO IIPOU3BEIeHNUs. BekTopHOe
MPOX3BE/ICHUE BEKTOPOB, 33JaHHBIX KOOPIMHATAMHI B OPTOHOPMUPOBAHHOM Oa3nce. [IprMeHeHe BeKTOPHOTO MPOU3BEACHHS K
pelIeHunIo 3a1a4 (IUI0Ia (b NapajienorpaMMa, IUIOMaAb TPEYTOIbHIKA, YTOJI MEeXAy BekTopaMu). CMelIaHHOe [TPOU3BEICHHE TPeX
BEKTOPOB — onpezeneHne. CMelanHoe TPOU3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B OPTOHOPMHUPOBAHHOM Oazuce.
CBoiicTBa CMEIIAHHOIO IIPOU3BEECHUSI.

Paznen 3. AHanutuyeckasi TeOMeTpusl.

[IpsimoyronpHast gekapToBa cucTeMa KOOPAWHAT Ha IJIOCKOCTH | B MpocTpancTBe. ONopHast TOUKa U HOpMaJIbHBIN BEKTOP
10ckocTH. OCHOBHBIE BU/IBI YPAaBHEHUH TNIOCKOCTU: ypaBHEHHE TUIOCKOCTH, MPOXOIAIICH Yepe3 JaHHYI0 TOUKY NEPIIEHINKYISPHO
JTAHHOMY BEKTOpY, o011iee, MPOXOASIIEH Yepe3 TPH TOUKU «B OTPe3Kax» Ha KOOPAMHATHBIX ocsiX. OMoOpHas TOUKa U HalPaBIISIFOLIUI
BekTOp npsiMoii. OCHOBHBIE BH/IBI YPABHEHUH MPSMOM B IPOCTPAHCTBE: OOIIHE, TapaMeTpHUICECKHe, KAHOHUYECKUE YPaBHEHMSI,
MPOXOAIICH Yepe3 IBE TOUKHU. YTOJ MEXIY MPSMOM U MI0CKOCThI0. Touka nepecedenus npsiMoi U mI1ockocTu. Bzanmuoe
pacrnookeHue npsAamMoi 1 miockocty. ITpsamas Ha miockocTy. Pa3nuuHble BUABI ypaBHEHUH IPMON Ha IIOCKOCTU. KpuBble
BTOPOTO MOPsiiKa (OKPYKHOCTb, DILIUIIC, THIIEpOOoIIa, mapadosia: UX KAHOHUYECKHE YPaBHEHHS U TIOCTPOCHUE.

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

Ionsrue QpyHkuuu. 3aBUCUMBIE U HE3aBHUCUMBIE TIEPEMEHHBIE, 00IaCTh ONpeeNeHHs U MHOXKECTBO 3HaUeHUH QyHKIMU. CocoOb!
3aganus Qynknud. ['paduk ¢pynkun. OcHOBHBIC CBOMCTBA (DYHKIIMH: MOHOTOHHOCTB, Y€THOCTB, IEPHOUIHOCTS,
orpanndeHHOCTh. CnoxHas ¢pyaknus. [TlorsTrne okpectHOCTH TOukH. [Ipenen Gpynkimm B Touke. [Ipenen GpyHkmm Ha
6ecxoneuHocTH. beckoHeuHO Manble 1 6eckoHeuHO Oombre GyHKIUH. TeopeMa 0 CBSI3H OECKOHEUHO MaNbIX X OECKOHEUHO
Gonbuinx BennuuH. [IepBblid v BTopoii 3aMeuarenbHble npesenbl. CpaBHeHNE OECKOHEUHO MajlbIX, 3KBUBAICHTHbIE OECKOHEYHO
Maisle. OCHOBHBIC SKBHBAJICHTHOCTH. HenpeprIBHOCTE (DYHKIINH B TOYKE U HA OTPE3KE, CBOMCTBA HEIIPEPHIBHBIX (DYHKIIMI.
Krraccu¢mkanus Touex pa3psiBa GyHKINH.

Paznen 5. luddepennmansHoe ucurcaeHue GyHKIMNA OJHON TepeMeHHOM.

IMonsTne mpon3BoHOI (GyHKIMHM B TOUKe. ['eoMeTpraecknii CMBICIT IPOM3BOAHON. Y paBHEHHS KacaTeIbHOW I HOPMaITH K rpaduky
¢ynxnuu. IpaBuna HaxoxxneHHs npousBogHoH. [Tonatue nuddepenmana Gpynkimm. [IpoussonHas cnoxuol ¢pyHknun. TeopeMsl
Ponns, Jlarpamska, Komu. Oxctpemymsl GpyHKIMK, HeoOxoaumoe ycnosue. [Ipu3Haky MOCTOAHCTBA, BO3pACcTaHUs U YObIBaHUS
¢ynxnmu. JloctaTogHbIe IPU3HAKK CYIIECTBOBAHHS IKCTpeMyMa (QYHKINH. BEITykI0CcTh, BorHYTOCTh Ipaduka GyHKIHH. ToUKH
neperuba. JloctaTouHbIe TPH3HAKHU BBIITYKIOCTH, BOTHYTOCTH Tpaduka GyHKINH U TOUkH neperuda. I[Tpasumno Jlomurans.




AcuMnTotsl rpaduka Gyrkimy. Bugst acumntor. OOnuii mIaH Hcciea0oBaHus GYHKIUHE U TOCTPOeHH e€ rpaduka

KoMmuiekcHbIe uucia U JeUCTBUS Hal HUMU. 11300paskeHHue KOMIUIEKCHBIX YHCEN Ha INIOCKOCTH. MOIylb U apryMEHT KOMILUIEKCHOTO
gucna. Anredpandeckas ¥ TpUTOHOMeTprUdeckast (opMbl KoMIuIekcHoro uncia. @opmyna Ditepa. [TokazatensHas Gopma
KOMIUTEKCHOTO yrciia. KopeHb 13 KOMIUICKCHBIX YHCEI.

Paznen 6. HeonpeneneHnHslid 1 ornpeieJIeHHbIN HHTErpall.

IlepBooOpa3Has (hyHKIMSA W HEONIpEAEIeHHbBIH HHTETpall. TeopeMa CylecTBOBaHMS MepBooOpa3Hoii. CBOHCTBA HEONPEIEICHHOTO
uHTerpana. Tabnuiia OCHOBHBIX MHTErpanoB. MeTo/ 3aMEeHbI IEpEeMEHHON B HEOIPEeAeIEHHOM HHTerpane. MeTo] HHTerpUPOBaHUS
TI0 YacTsM B HEONPECICHHOM HHTerpaiie. PannoHansHbie 1pobdu. MHTErpupoBanye npocTeHIiX pauoHaIbHbIX IPOOeH.
PaznoxeHne panroHANBHOM IpoOH Ha POCTEHIIIHE.

3amaga 0 BRIUMCICHUY IUIONIAN KPUBOIHHEHHON Gurypsl. OnpeneneHHslil narerpai. Teopema cymecTBoBanusa. OCHOBHEIE
CBOMCTBa onpeneneHHoro uurerpaina. @opmyna Hetotona — Jleiibnuia. 3amMmeHa nepeMeHHON B ONpeAeIeHHOM HHTErpae.
HHTerpupoBaHue 0 YacTsM B OIpeeIeHHOM HHTerpalie. HecoOCTBEeHHbIE HHTETpaIbl ¢ OECKOHEUHBIMH MPEJIEIaMH.
HecoOcTBeHHbBIE HHTETPANTEI OT pa3pbIBHOH (yHKIMH. [nomans miockoi GUrypsl B IpAMOYTOIBHON TEKapTOBOH CHCTEME
KOOpJAUHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

ITonstue QpyHkuum 1ByX nepeMeHHbIX. CrocoObl 3a1anus QyHKLIMHU IBYX IEpEMEHHBIX, 001acTh ee onpeneneHus. OKpecTHOCTb
paanyca r roukd. [Ipenen ¢pyHkimun qByx nepeMeHHbIX. YacTHbIE U TOJTHOE NIPUPAILECHNS (QYHKIINH ABYX IIepeMEHHbIX. YacTHbIE
MPON3BOHBIC (DYHKINH IBYX MEPEMEHHBIX, IX TeOMETPUIECKIH cMbIc. YacTHbIE muddepeHIras, ITOIHBIH And depeHIal
(yHKINH OBYX NepeMeHHbIX. YacTHBIC TPOU3BOIHEIE BRICIIUX MOPSAAKOB. TeopeMa 0 HE3aBUCHMOCTH OT IOCTIE0BATEIbHOCTU
muddepeHumpoBanys. KacaTenbHas I10CKOCTh 1 HOPMaJb K HOBEPXHOCTH. DKCTPEMYM (PyHKLUH IBYX IIEPEMEHHBIX.
HeoOxonmmble 1 TOCTaTOYHBIE YCIOBHS CYIIIECTBOBAHHS IKCTPEMyMa.

Paznen 8. luddepenunanbupie ypaBHEHHUS.

[Monarue nuddepernnansaoro ypaaeHus. [lopsnok, pemenne quddepeHInanIb-HOro ypaBHeHHS. MIHTerpaabHbIe KPUBBIC.
Juddepennnanbupie ypaBHeHUs 1-T0 mopsiaka: oOmwii Bu, 3ana4ya Komm, obIiee u 9acTHOE pelieHst, 00N 1 YaCTHBIH
unTerpansl. uddepenuansaple ypaBHEHUS ¢ pa3leleHHBIMH U Pa3AeNIONIMMUCS TepeMeHHbIME. JInHeHbIe
nmuddepenunansabie ypaBHeHus 1-ro nopsaka. JuddepeHunansapie ypaBHEHHS BRICIINX MOPSIIKOB, TOMYCKAOIINE MOHIKCHUE
nopsaxka (3 suma). OOIIHe NOHATHS O THHEHHBIX OJHOPOJHEIX MU (depeHInaNBHBIX YPaBHEHNAX BBICIIHX MTOPSIIKOB!
oIpezieIeHNe, IOHATHE O JIMHEHHO He3aBUCHMBIX (QYHKIMAX, (pyHAaMEeHTalIbHAS CHCTEMa peleHni. Teopema o cTpykType o0Imero
peleHus JIMHEHHOTO OAHOPOIHOTO AU depeHIINaIbHOTO ypaBHeHus. BoiBoa hopMyr st 001Iero peieHus JHHEHHOro
oHOpoHOTO A (EepeHIINATBHOTO YpaBHEHHS 2-T0 TIopsaKa. JIMHEeHbIe HEOJHOPOIHEIE TU(PepeHIHANEHBIC YPaBHCHUS.
TeopeMa 0 CTpYKType 00IIero penieHus JIMHEHHOTo HeoqHopoaHoro auddepeHmansHoro ypaBHeH s, JIMHEeHHBIE HEOTHOPOIHEIE
nudepeHIranbHbIe ypaBHEHHS C IPABOM YacThIO CIENUANIBHOTO BU/A.

Paznen 9. Teopus BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
OneMeHTH KOMOMHATOPUKH. Pa3miyuHbIe BUIBI COSTMHEHNN: IEPECTaHOBKY, pa3-MeIleHus, couetanus. [Ipeamer Teopun
BeposiTHOcTeld. Ucnbitanue. cxon ucnbiranus. Knaccudukanus coosituii. Ilonnas rpynmna codbituii. YacToTa nosiBIeHUs
cobObITus. Kitaccnueckoe onpenenenue BepostHocTH. CyMMa, IPOM3BEICHUE, Pa3HOCTh COOBITHIA. Y CITIOBHAS BEPOSTHOCTb.

TeopeMsl Cl10KeHHs BEPOSITHOCTEN U CIEACTBUS U3 HUX. TeopeMa YMHOXKEHUs BEPOSITHOCTEH U ee cieacTBus. TeopeMa o
BEPOATHOCTH MOSABIEHHS XOTs ObI 0JJHOTO coOBITHS. TeopeMa o MOTHOM BepOATHOCTH cOOBITHSA. BeposTHOCTS TunoTe3. dopmys
Baiieca. [ToBropenue ucnbitanuii. @opmyna bepuynnu. HauBepostHeiiee 4uciio HACTYIUICHUH COOBITHS. ACUMITOTHYECKHE

(hopMyIBL.

Paznen 10. Teopus BeposTHOCTEH. CiyuaiiHble BETMYHMHbI

CryyaliHble BEIMUUHBI, MX BUABL. 3aKOH paclpeaeneHus cilydaiiHol BenuuuHsl. Pan pacnpenenenus. MHOroyroiabHUK
pacnpenenenus. OyHKIUS pactpeeICHUs] BEPOITHOCTEH CITyJaifHOW BEIMYHMHBI, €€ CBOWCTBA U rpaduk. BeposTHOCTH OmanaHust
CITydqalfHOM BETHMYHMHBI Ha 3alaHHBINA yuacTok. [IT0THOCTh pacnpeneneHus BeposTHocTel. CBOMCTBA IIIOTHOCTH, X
reoMeTpuyeckas HHTeprnpeTanus. MaremaTHueckoe 0XHIaHue JUCKPETHOH 1 HETIPephIBHON ciryuaiiHol BennduH. CBoCTBa
MaTEMaTHUYECKOro OXUaHud. Moza 1 MeauaHa ciaydailHoi BenuuuHbl. Jlucnepeus U cpeiHee KBaJlpaTUiecKoe OTKJIOHEHHE
JUICKPETHOH U HENPEPBIBHON CilydaiiHOW BenuunH. CBOMCTBA NUCIEPCHH.

TeMbl IPaKTUYECKUX 3aHITHI

1 kypc

Paznen 1. JIuneitnas anrebpa

IIpakrtiueckoe 3austue 1. OnpenenuTeny KBaAPaTHBIX MAaTPHI. Pemenne cucteM MMHEHHBIX anTreOpandecKix ypaBHEHUI METOIOM
Kpamepa. (pemenue 3agaq)

IMpakTudeckoe 3anarue 2. KommnekcHsle uncina. J[eficTBHs ¢ KOMIIIEKCHBIMH YUCIaMU (PEIICHHE 3a/1a4)

Pa3men 2. BexropHas anrebpa

ITpaxtiueckoe 3austie 3. JIHEHHbIE onepauy HaJll BEKTOpaMu. PasiioxkeHne BekTopa 1o 6asucy (pemeHue 3aaaq)
IMpakTrdeckoe 3ansaTie 4. CkaasipHOE PONU3BEICHUE BEKTOPOB, BEKTOpHOE M CMeIIaHHOE TIPOU3BEICHUS BEKTOPOB (peIeHne
3a/1a4)




Paznen 4. [lepemennas. [Ipenen. dyHxnus.
[MpakTryeckoe 3ansarue 5. O6nacts onpenencHus GpyHkimu. OCHOBHBIE cBoicTBa (GyHKIMHU. [oHsATHE Ipenena GYHKIUH.
Packpritne HeonpenenenHoctei (0/0) 1 (0eCKOHEYHOCTH/OECKOHETHOCTD) MTPH BBIYUCICHUHN MPEIEIOB PYHKINH (pelIeHHe 3a1a9

Pazgen 5. Tuddepenunansnoe ucuucnenne GyHKIMA 0JHON epeMeHHON
IMpaktnueckoe 3ausatue 6. JluddepeHmpoanue aneMeHTapHbIX GyHKIMHA. J(uddepenuman GyHkiuu.(penieHue 3amad)
IIpakTryeckoe 3anstue 7. VccienoBanue GYHKIWA U TOCTPOEHIE TPaQuKOB. (pEeHICHHE 3a/1a)

Paznen 6. HeonpeneneHnusiii u ornpeneeHHbIN HHTETPall.

IIpakTuueckoe 3anarue 8. HenocpeacTseHHOe MHTErpUpoBaHue. IHTErpupoBaHue METOOM 3aMEHbI IEPEMEHHOM.
MuTerpupoBaHue 1o 4acTsIM (pelIeHue 3a1a4)

I[paxtiueckoe 3anstue 9. [Ipumenenne popmyisl HetoToHa- JIeOHMIa 1St BBIYUCIECHNS ONPEASIICHHOTO HHTErpaina. OCHOBHbIE
METOIBI OIIPE/ICIICHHOTO HHTETPUPOBAaHMS. BEranciieHne miomaneil B IpsIMOYroNbHBIX KOOpAWHATaX. (peIIeHne 3a1ad)

Paznen 8. nddepenipanbubie ypaBHEHHUS.
IMpakTraeckoe 3arsarue 10. JuddepeHnmansaple ypaBHEHHS ¢ pa3IeITIOIINMUICS IepeMEHHBIMH (peIIeHHe 3a/1a4)
IIpakriueckoe 3austue 11.JIuHeliHble oxHOpOIHBIE MU (EpeHIINATBHbBIC YpaBHECHUS(PEIICHUE 3a1a9)

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPeICTB

- 3aJ]aHUs IUIs1 KOHTPOJIBHOM paboTEI;
- 9K3aMEHAIMOHHBIE BOIIPOCHL.

6.2. Tembl NHCLMEHHBIX PadoT

KonTponsHas paboTa o remam:
Jluneiinas anrebpa, BeKTOpHas anredpa, TuddepeHnnanbHoe U HHTErpaabHOe HCUHCaeHne, TudQepeHnnanbHbpie ypaBHEHUS

6.3. KonrposabHble BONIPOCHI U 3aJaHUS

BOITPOCBI K 5K3AMEHY

Paznen 1. Jluneiinas anredpa.

1. Marpuusl. JleficTBus HaJ MaTpuLaMH (CIIOKEHHE, BBIUMTaHNE, YMHOKEHHUE MATPULIBI HA YUCIIO, IPOU3BEJCHUE MATPHULT).
2. MuHop 1 anrebpanvecKkoe AONOJIHEHUE dIeMeHTa. ONpeaeuTels I-ro MopsaKa.

3. CgoticTBa oIpeneiauTeneil.

4. O0mue cBeeHNS 0 CHCTEMAaX JTHHEHHBIX alreOpandecKux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH C N HEM3BECTHRIMU. PerreHne
cucteMbl. CHCTEMBI COBMECTHBIE I HECOBMECTHBIE, COBMECTHBIE OIPEICNICHHBIE U HEONIPEIeIeHHbIE.

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

6. CrcteMBl m ypaBHEHHH C N HEM3BECTHBIMH. PABHOCHIIEHBIC CHCTEMBI. DIIeMEHTapHbIE IIPeoOpa30BaHIs CHCTEM JIMHEHHBIX
anrebpandeckux ypaBHeHHI. Teopema o mepeBojie CUCTEMBI B PABHOCIIIBHYIO €1 CHUCTEMY.

7. PerieHne cucTeM JTMHEHHBIX anreOpandeckux ypaBHeHU MetojioM ["aycca.

Paznen 2. BektopHas anre6Opa.

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

9. ba3uc Ha TNIOCKOCTH U B IPOCTPAHCTBE. TEOPEMBI 0 Pa3IoKeHHH BEKTOPA MO Oa3HCYy.

10. KoopauHaTsl BeKTOpa B JaHHOM Oasuce (onpeneneHue). OpToHOpMHUPOBaHHBIH 6a3uc. HaxoxIeHne KoopJHHAT BEKTOpa 10
U3BECTHBIM KOOPIMHATAM €ro Haualla U KOHIIA.

11. JIuneitHbpie onepanuy HaJl BEKTOPAMH: CIIOKCHHUE, BRIYUTaHUE BEKTOPOB, YMHOKEHNE BEKTOpA HA JHCIO.

12. CkanspHoe IPOU3BEAECHUE BEKTOPOB, CBOMCTBA CKAISIPHOTO IPOU3BEICHMUS.

13. IlpuMeHeHue CKaIsSpHOTO MPOU3BEICHHs K PEIICHUIO 3a1a4u (MOIyIb BEKTOpa, AJIHHA OTpe3Ka, YTolI MEeKIy BEKTOPaMH, YCIOBHE
OPTOTOHAJILHOCTU BEKTOPOB, IPOEKIHs BEKTOpPA Ha BEKTOD).

14. BekTopHOE IPOU3BEICHUE ABYX BEKTOPOB, CBOMCTBA BEKTOPHOI'O IPOU3BEACHUSL.

15. IlpuMeHeHUe BEKTOPHOTO IIPOU3BEACHH K PEIICHUIO 3a4a4 (IUIOMIay MapajuIeorpaMMa, TPEyroNbHIKA, YTOI MEXKITY
BEKTOPAMH).

16. CmernraHHOE TIPON3BE/ICHHE TPEX BEKTOPOB — ompeieneHne. CMemanHoe MPOM3BEICHUE BEKTOPOB, 3aJaHHBIX KOOPANHATAMHA B
OPTOHOPMHPOBAHHOM Oas3mHce.

17. CBoiicTBa CMEUIaHHOTO MPOU3BEICHHS.

Pa3nen 3. Ananmutuyeckas reoMeTpus

18. IlpssMoyronbpHas JekapToBa CUCTeMa KOOPJWHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHast Touka 1 HOPMaJbHbIH BEKTOP IIOCKOCTU. Y paBHEHHE MIOCKOCTHU, IPOXOSIIEH uepe3 JaHHYI0 TOUKY
HEPICHANKYISIPHO TaHHOMY BekTopy. OOlee ypaBHEHHUE IIIIOCKOCTH.

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




22.
23.
24.
25.
26.
27.

Yron Mexxay NpsaMoi U II0CcKOCTh0. Touka nepeceueHys IpAMOU U IIIOCKOCTH.
IIpsmast Ha ruiockocTH. PasnuyHble BUB! ypaBHEHUS MPSIMON Ha MIOCKOCTH.
OxpyxxHOCTb. KaHOHMUECKUE ypaBHEHUS OKPYKHOCTH U €€ IIOCTPOEHUE.
Onnunc. KaHoHnYecKkue ypaBHEHHS 3JUTUIICA U €T0 IIOCTPOCHHE.

T'unepOona. KaHoHnueckue ypaBHeHUs! rUepOO0IIbl U €€ IOCTPOCHHE.
[Tapabona. Kanonndeckue ypaBHeHHs 1apaboIIbl U €€ ITOCTPOCHUE.

Paznen 4. [lepemennas. [Ipenen. dyHxnus.

28.

Tlonsitue (I)yHKI.II/II/I. 3aBHCHMBIC U HE3aBUCUMEICS NEPEMECHHEBIC, 0011aCTh OIIpeACIICHUS U MHOXKECTBO 3HAYCHUI (I)yHKI.II/II/I.

Croco0s1 3aganus pyHxnmu. ['paduk GyHKIHH.

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

OCHOBHBIE CBOHCTBA (BYHKITHH: MOHOTOHHOCTbD, YeTHOCTD, TIEPHOJUYHOCT, OTPAaHHICHHOCTb.

CrnoxHast GyHKIHSL.

[NonsTre okpecTHOCTH TOUKH. [Ipenen pyHKIMN B TOUKE.

[Ipenen ¢pyHKINT HAa OECKOHETHOCTH.

BeckoneuHo Manble 1 6eckoHEUHO Oombe yHKIMH. TeopeMa O CBsI3H OECKOHEUHO MaJIBIX U OECKOHETHO OOJIBIINX BETHUHH.
IlepBblii 1 BTOpOI 3aMedaTeNbHbIE TPEAEIbI.

OKBUBAJICHTHBIE OECKOHEYHO MaJlble BeTHINHBI. OCHOBHBIC SKBUBAJICHTHOCTH.

HenpepsiBHOCTS pyHKIINM B TOUKE U Ha oTpe3ke. Kinaccudukarms Touek pa3psiBa. CBONHCTBA HEIPEPHIBHBIX (DYHKITHH.

Paznen 5. luddepennmansHoe ucurcaeHue GyHKIMNA 0JHON TepeMEHHOM.

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

[onsTHE MPOM3BOAHOHN (QYHKIMN B TOUKE.

I'eomeTprueckuii CMBICT IPOM3BOAHON. YpaBHEHHS KacaTeIbHOW M HOPMAIH K rpaduky QyHKIHH.
IIpou3BoaHBIE BEICIIUX TMOPSAAKOB.

[onstre muddepenunana GyHKIHN.

OKCTpeMyMBI (QYHKIUH.

IIpu3HaKK MOCTOSIHCTBA, BO3pacTaHUsl U YObIBaHUS (PYHKLIUH.

JloctaTouHble IPU3HAKK CYIIECTBOBAHMS SKCTpeMyMa (YHKIIHH.

Brmmykiiocts, BorHyTocTh rpaduka ¢ysakmmu. Toukn meperunoa.

JocTaTouHble MPU3HAKH BRIMYKJIOCTH, BOTHYTOCTH Ipaduka (QyHKIIUH U TOYKH Ieperuoda.
IIpaBuino Jlonurans.

AcuMnTOTH rpaduka GyHKIMHA. Brast acuMnToT.

OOmnii mnaH nccnenoBanus GyHKIMK U IOCTPOeHNUS e€ rpaduka.

KomrmuiekcHble uucina: onpezeneHue, JeicTBUTeIbHAS U MHUMAs 4aCTU KOMIIJIEKCHOTO YHCiIa, MHUMas €JJUHULIA, PaBHbIE,

COMMPAKCHHBIC KOMITJICKCHBIC YHCJIa.

50.
51.
52.

JleficTBUS HaJ KOMIUIEKCHBIME YrcIaMy. M300pakeHIe KOMIUIEKCHBIX YHCEIT.
TpuroHomeTpuueckas 1 mokazarenbHast GOPMBI 3aIIUCH KOMIUIEKCHBIX YHCEI.
YMHOXECHHUE U [IeNICHHEe KOMIUIEKCHBIX YUCEeN B TpHrOHOMeTpudeckoil popme. Gopmyna Myaspa. M3BneueHne apupmMeTHIeCKuX

KOpHeﬁ 13 KOMIIJICKCHBIX YHMCCII.

Paznen 6. HeonpeneneHHslit u onpeeieHHbIN HHTErpai

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

ITepooOpa3Has HyHKIMS 1 HEONpeIeJIeHHbINH nHTerpall. Teopema cymiecTBOBaHUs IEpPBOOOPA3HOIL.
CBoJicTBa HEONPEIEIEHHOTO NHTETPaa.

Merton 3aMeHbl IEPEMEHHOU B HEONIPEIEIIEHHOM HHTETpalle.

MeTo UHTETPHPOBAHHUS 110 YACTSIM B HEOIPEIEIEHHOM HHTErpae.

PartmonansHeIe 1pobu. MHTETpHpOBaHIe IPOCTEHIINX PaMOHATBHEIX JPOOCH.

Pa3noxxeHue panroHansHOH IpoOH Ha IpOCTeHIme

3agaua o BBIYMCIICHUH IO N KPUBOIMHEHHOH purypel. OnpeneneHHblil uaTerpai. TeopeMa cyiie-CTBOBAHHS.
OCHOBHBIE CBOWCTBA ONPEIENICHHOTO HHTErpana.

®opmyna Herotona — JleliOrmMIA.

3ameHa epeMeHHOIl B ONpe/IeIeHHOM HHTeTrpae.

HHTerpupoBaHue Mo 4acTsaM B ONPEAEICHHOM HHTETpase.

HecoGcTBeHHBIE HHTETPAITBI ¢ OECKOHEYHBIMH TIpEIeTIaMu.

HecobcTBeHHBIE HHTETPANTBI OT Pa3phIBHON (QyHKINN.

[Inomans mIocKoii GUrypsl B MpsIMOYTOJIBHOM JIEKapTOBOI cUCTEME KOOPHHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

1. ITonsaTtHe GyHKIUH ABYX HepeMeHHBIX. CIOCOObI 3a1aHus (YHKIUH IBYX MEPEMEHHBIX, 00JIaCTh €€ OIpeIe/ICHHUS.

2. YacTHble ¥ NONHOE NpHUpalIeHus QYHKINHU JBYX EpPEMEHHBIX.

3. YacTHbIe IPOM3BOAHBIC (QYHKIINH JABYX ICPEMEHHBIX.

4. Nonusiit quddepernnan GyHKIMN IBYX IEPEMEHHBIX, YacTHBIE U (epeHITNATEL.

5. KacaTenpHas INIOCKOCTh U HOpMAaJb K IIOBEPXHOCTH.

6. YacTHbIe IPOU3BOJIHBIC BBICIIMX IOPSIKOB. TeopemMa 0 He3aBUCHMOCTH OT MOCIEI0BATEIBHOCTH NP PEepeHIINPOBAHMS.
7. DkcTpeMyM (QYHKIMH OBYX ITepeMeHHbIX. HeoOXoanMble 1 TOCTaTOYHBIE YCIOBHS CYIIECTBOBAHUS IKCTPEMYMA.

Paznen 8. uddepeHimaipHbie ypaBHCHUS

8. Ionsitue muddhepennpanbHoro ypasuenus. [lopsaok, pemenue auddepeHnmansHoro ypaBHeHus1. IHTerpaabHbIe KPUBBIC.
9. MuddhepennmansHple ypaBHeHUs 1-ro mopsiaka: oOmuit Buj, 3aqada Komm, odiee u yacTHOE penieHus, OOIIMiA U YaCTHBIH
HHTETPAIBL.




10. JuddepernuanbHble ypaBHEHUS € pa3AeleHHBIMU U Pa3AeIAIOMUMUCS TePEMEHHBIMH.

11. Jluneiinsie muddepennmanbabie ypaBHEHUs 1-ro mopsika.

12. InddepeHnuanbHble ypaBHEHUS BEICIINX ITOPSIKOB, JOITYCKAIOIHE TIOHKEHHE OpsKT.

21. O6mme MOHATHA O JIMHEHHBIX OMHOPOAHBIX AH((GEePeHITHATBHBIX YPABHEHHISX BEICIINX IOPSAAKOB (OMpeieIeHHE, TOHATHE O
JUHEHHO HEe3aBUCUMBIX (QYyHKUMAX, GyHIAaMEHTaNbHas cucTeMa perienuil). Teopema o cTpyKType o0IIero permeHus JMHEHHOTO
OJTHOPOJTHOTO I depeHINATBHOTO YPaBHEHHS.

22. BoiBoa popMyst TSt OOIIETO pelieH sl TMHEHHOTO OAHOPOIHOTO T (HEepPeHITNATFHOTO YPaBHEHHUS 2-T0 MOPSIKa.

23. JluneitHsle HeonHOpOAHBIE MU (epeHnnanbHble ypaBHeHus. Onpenencaue. Teopema o cTpyKType 00IIero pereHus JHHEHHOTO
HEOJJHOPOHOTO AU((HEPEHIIMAIBLHOTO YPaBHEHHSL.

24. JInnetinple HeomHOPOIHBIE MU ((hepeHINaTBHEIC YPaBHEHHS C IPABOi YaCThIO CIIEIHANIBGHOTO BrAa (3 cirydas).

Paznen 9. DnemenTsl Teopun BeposTHocTel. CiydaiiHble COOBITHSL.

25. DneMeHTbl KOMOMHATOPHKH. Pazinnunble BUbI coenuHenuil [lepecranoBku. Pasmemenus. Coueranust.
26. Ilpenmer Teopun BeposiTHOocTed. Vcbrtanne. Micxon nctieitanns. Kimacengukanus coosrtnii. [TomHast rpymma coOBITHIA.
27. Yacrora nosBneHus coosrtust. Kimaccuueckoe onpeseneHne BepoSTHOCTH.

28. CymMa, Mpou3Be/ICHHE, Pa3HOCTh COOBITHIA.

29. YcnoBHas BEPOSITHOCTb.

30. TeopeMsl CI0KEHUs BEPOSTHOCTEN U CIEICTBUS U3 HUX.

31. Teopema yMHOKEHUSI BEPOSITHOCTEN U €€ CIEICTBHS.

32. Teopema 0 BEpOSITHOCTH HMOSIBICHHS XOTsI ObI OHOTO COOBITHSI.

33. Teopema O ITOJTHO BEPOSATHOCTH COOBITHS.

34. BeposarHocts runote3. @opmynsr baifeca.

35. TloBropenue ucnbiTanuii. @opmyna bepaymim. HausepostHeiiiee 41ca0 HACTYIUICHHH COOBITHSL.

36. Acumnroriueckue Gopmynsl. Popmyna [lyaccona.

37. JlokansHas Teopema Myaspa — Jlamaca.

38. NnTerpanbHas Teopema Jlamnaca.

Paznen 10. Dnements! Teopun BeposTHocTed. CirydaiiHble BETHYNHBL.

39. Cny4aiiHble BeTUUUHBL, UX BUABL 3aKOH paclpeieneHns cilydaiiHol BeruauHsl. Pan pactipeneneHus. MHOTOYTOJIBHUK
pachpeneneHus.

40. OyHKIUS pacTpeeNieHNs BEPOsTHOCTEH CIydaifHOH BENMYHHEI, €€ CBOMCTBA U rpaduK.

41. BeposTHOCTb NONalaHKs CIly4alHOM BEJIMYMHBI HA 3aJaHHBIHM y4acTok. TeopeMa 0 BEpOATHOCTH OTIENIBHO B3TOIO 3HAUECHUS
HEINPEPBIBHOM ClTydaiiHON BEJIMYMHBI.

42. IInoTtHOCTH pacnpeneneHus BepostHocTell. CBONCTBA MIOTHOCTH, UX FEOMETPUYECKAsk HHTEPIPETALIUS.

43. MaTtemaTtuueckoe 0XuJaHue TUCKPETHON 1 HETIPEPhIBHON CitydaiiHOW BenrunH. CBOMCTBa MaTEMaTHYECKOTO OXKHIaHUSI.

44. Mopa 1 MeinaHa ClIy4aiHO! BEeTHYHHBL.

45. lucnepcus U cpeiHee KBaJpaTH4ecKoe OTKIIOHEHNE JUCKPETHOM U HENpepBIBHOM citydaiiHoi BenuunH. CBoiicTBa AUCTIEPCUHL.

[IpumepHbIe 3a1aHus U IPOBEACHHS TEKYIET0 KOHTPOJIS U IPOMEKYTOYHOH aTTeCTallny HaXOSTCS Ha y4eOHOM HopTale
CI'YBT B xypce MATEMATHKA.

6.4. Meronmueckune MaTepHuaJibl, ONPEACTAIOIINE MPOUEAYPbI OICHUBAHUA

OK3aMeH 10 JUCHUIIIMHE Ha | Kypce COIep KUT TEOPETUIECKYIO YaCTh, HAMIPABICHHYIO HA OIIEHKY 3HAaHUH U MPaKTUYECKYIO YacTh,
HaIpaBJICHHYIO Ha OLICHKY YMEHHH U HAaBBIKOB, XapaKTEPHU3YIOIHNX (POPMHUPOBAHNE YKa3aHHBIX KOMIIETCHIINH.

TeopeTndeckast 9acTh 3K3aMeHa M0 JTUCIUITIHHE MIPEACTABIsIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEHHE IPOHIEHHOTO MaTepraa —
HOHSATHSL, ONIPENEIICHHS, CBOMCTBA, TEOPEMBL.

B pamMkax TeopeTHuecKOl YacTH 00ydaromuiics JUIsl KaKI0ro Bopoca (opMyIHpyeT IPAaBUIIbHBIE, C €10 TOYKH 3PCHUS, OTBETHI.
3aJaHue CUNTAETCS BHIIIOJIHEHHBIM B TOM CJIy4ae, €CJIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTUBHOM cilyyae 3ajjaHue
CUUTAETCS HE BBIIOJIHECHHBIM.

IIpakTHueckas yacTh 9K3aMeHa 110 JUCLUIUIMHE IPECTaBIsAeT 3a1a4H, HAallpaBIeHHbIE Ha BBIIBICHHE BO3MOXKHOCTU IIPAKTUYECKOTO
NPUMEHEHUS] KOHKPETHOTO TEOPETHUYECKOTO Paszena.

OK3aMEH BBICTABISIETCS C YUETOM PE3YJIBTATOB BBIIOJIHEHHS TEOPETUYECKOM U IIPAKTUUECKON 4acTel B COOTBETCTBUU C
MPUBECHHBIMH HIKE TPEOOBaHUSIMH.

Hrorosas OlileHKa «OTIMYHO» CTABUTCS, €CIM CTYJCHT PACKPBUI COAEPKaHUEe TEOPETHUECKOM U MPAaKTHUECKOH yacTel Ouiera Ha
85%-100%;

HTorosas orjeHKa «XOpOIIO» CTABUTCA, €CIIU CTYACHT PAaCKPBLI COAEPKAHUE TEOPETUIECKOH U MPAKTUIECKOH JacTel Omrera Ha
70%-84%;

HToroas oleHKa «yIOBIETBOPUTENBHO» CTABUTCS, €CITU CTYAEHT PACKPBLI COAEPKaHHE TEOPETUUECKOH U MPAKTUYECKOH JacTel
ounera Ha 50%-69%;

Hroropas oueHKa «HEyJOBIETBOPUTEIBHOY» CTABUTCS, ECIIU CTYIECHT PACKPBLI COAEPKaHUE TEOPETUUECKON U IIPAKTUYECKOHN yacTel
ouiera MeHee, yeM Ha 49%.

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

7.1 Pexomenayemasi JinTepatypa

7.1.1. OcHoBHasi IUTEpPaTYypa

ABTOpBI, COCTaBUTEIH | 3ariaBue | W3narenscTBO, TOI




ABTOpBI, COCTABUTEIH

3arnaBue

W3znarenscTBO, TOI

JI1.1 |Haraucon W. I1. Kparkuii kypc BbICIIEH MaTeMaTUKU Mockga: JIans, 2009
JI1.2 |TyranbaeB A. A, Teopust BEpOSITHOCTER U MaTeMaTU4YeCKas CTATUCTHKA Mocksa: Jlans, 2011
Kpynun B. T.
JI1.3 | ITuckyno Hukomait JuddepeHnnanbHoe ¥ HHTETPATbHOE UCUHUCIIEHUS: yued. mocooue Mocksa: Unrerpai-
CeMeHOBHY JUISL CTYJICHTOB BY30B IIpecc, 2001
7.1.2. lonoJHHUTeIbHAS IUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, oA
JI2.1 |I'mypman Bnagumup PykoBoACTBO K pPELIEHUIO 33124 110 TEOPHH BEPOSITHOCTEN U Mocksa: Bricuiee
EdumoBny MaTeMaTHYECKOI CTaTHCTHKE: yaed. mocobue obpa3zoBanue, 2008
JI2.2 [ Munopcknuit Bacunmit | CO0pHEK 3a7ad o BBICIIEH MaTeMaTHKe: yuel. mocodue Mocksa: U31-Bo ®us.-
ITaBmoBuY Mmar. urt., 2006
JI2.3 | JIuneBuu Onbra MaremaTuka: yaebHOe ocooue Hosocubupck: CI'YBT,
UropesHa, lllepdakoBa 2017
Tlanuna
BnagumupoBHa
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI3.1 | HroxoBa C. U., MeTtoanueckue ykazaHus U 33JaHUs 110 BBICIICH MaTeMaTHKE K HoBocubupck: HI'ABT,
Enunosa E. C., TUIIOBOMY pacueTy 1o teme "OYHKIIMU MHOTHX epeMEHHBIX" 1997
[la6anmaa B. 1.
JI3.2 |EnunoBa E. C., Metoauueckue yka3aHus U 33[aHUS 110 BBICIICH MaTeMaTHKE K Hosocubupck: HI'ABT,
[Mabanuna B. U. TunoBoMy pacuéry "duddepeHimaapHoe Hcunucnenne GpyHKmn 1997
OJ/IHOM mepeMeHHON"
JI3.3 |T'aBpuioBa AneBTHHA | AHAJTUTHYECKAas TEOMETPUS: METO/I. YKa3. U 3aJaHUS 10 BBICIICH Hosocubupck: HI'ABT,

MuxaiinoBHa,
epbakosa ["annna
Brnapumuposna

MaTeMaTHKe [J1s CTyAeHTOB | Kypca o4. GopMbl 00ydeHUs BceX
criett. |

2009

7.3 IlepeveHb MPOTPAMMHOTO OGecIiedeHus

Oneparronnas cuctema Windows
[Maket npuxagHOTO MporpamMMHoro obecrnedenus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Haznauenwue Ob6opynoBaHue
YuebHas ayAUTOpUs quist | AynuropHas nocka; KomrurekT ydeOHOM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP
[IPOBECHUS 3aHATHUH | (CTaMOHAPHBIN), 9KpaH (ctaruoHapHbIi), [TK (mepeHocHOH)
JIEKIIIOHHOT'O TUIIA
VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Mebenu
MPOBEICHUS MPaKTHIECKUX
3aHATUH
YuebHas AyAUTOPHS i | AyoutopHast ocka; Kommuiekt yuebHoii medenu
HPOBECHUS TPYIIOBBIX "
WHINBAAYAIbHBIX KOHCYIbTAIUH
YuebHas ayJAUTOpHs qutst | AyauropHas 1ocka; KoMmuiekT yae6HoN Mebenn

NPOBEJCHHUS TEKYLIETO KOHTPOJI

u HpOMe)I(yTO‘{HOI;’I aTTeCTalluu

[Tomemenne i | Kommnekr ydae6HOM wmebenmm; [IK — 1 mr., mnomxirodeHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENIbHOM paboThl | 0OecreunBaOMIMX ~ JAOCTYIl B OJJEKTPOHHYIO  HH()OPMAIIMOHHO-0Opa30BaTeNbHYI0  Cpeay
00yJaronIuxcst YHuBepcureTa




