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Kamudukarus Croenuanucr

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 11 3ET

Yacos 1o yueGHOMY IJIaHy 396 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCJIE: JK3ameH 1,2
ayAUTOPHbIE 3aHATH 192
caMocCTosTeIbHas paboTa 116
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 42 (42 |54 |54 |96 |96
IMpakTuyeckne 42 142 |54 |54 |96 |96
Wnas KoHTaKTHas 8 8 8 8 16 |16
pabota
Uroro ayn. 84 |84 |108 | 108 | 192 (192
KonrakrtHast pabora |92 (92 (116 116 | 208 |208
Cam. pabora 52 |52 |64 |64 |116 (116
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 180 | 180 | 216 | 216 | 396 [ 396
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®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BHICIIET0 00pa30BaHUs - CIIEHHUATIUTET 1o cnenuaibHoctu 20.05.01
IMoxxapHast 6e3omacHOCTh (Tpuka3 MunoOpHayku Poccun ot 25.05.2020 1. Ne 679)
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1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1

ObecneyeHne 6a30BOT0 YpOBHS 3HAHHI M YMEHHH PEIICHNS MaTEMaTHIECKHX 33]a4 U IPIMCHEHHS UX B
MEKAUCIUIUTMHAPHOM KOHTEKCTE, a TaKkke (JOpMUPOBaHHE HABBIKOB UCTIOIb30BAaHUS MATEMaTUUYECKIX METOIOB B
IIPAKTUYECKOH ACATEIBHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0
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TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI U MPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOM TUCHUILINHBI (MOXY/Is1) HEOOX0TUMO KaK
npeiIecTBYIOIIee:

3. KOMIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

YK-1: CnocobeH ocymecTB/ISIT> KpUTHYECKHIT aHATU3 NMPOGJIEMHBIX CUTYal[Uii HA OCHOBE CHCTEMHOT0 M0IX0/1a,
BbIPAa0AaTHIBATh CTPATETHIO el CTBU

VK-1.1: IIpuMeHsieT CHCTEMHBIN ITOIXOJT TIPH IPOBEICHHN KPUTHIECKOTO aHAJI3a IPOOJICMHBIX CHUTYyaIni

YK-1.2: Pa3pabatbiBacT CTpaTeruio Aei-CTBHI JUTS pa3pelIeHus IpoOIeM-HbIX CUTyaIui

VYK-1.3: Pa3pabatbiBacT albTepHATHBHBIC CTPATETUH ACHCTBUI NIPU pa3pe-IICHUU POOICMHBIX CHTYaLUi

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(!ﬂ JOJIZKCH
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3HaTh:

3.1.1

MaTeMaTHYECKHUH armapar JUisl pelIeHus MOCTaBICHHBIX 33]1a4: OCHOBHI JIMHEHHOH, BEKTOPHOH anreOphl, aHATUTUIESCKOH
TeOMETPHH, OCHOBBI MAaTEMaTHUECKOTO aHaJIM3a - TEOPUIO MpeenoB, AuddepeHnnansHoe 1 HHTETPaTbHOE UCUUCIICHHS,
METO/IbI peIIeHHs TUPPEepeHIINATEHBIX YPAaBHEHHU, OCHOBBI TCOPHH BEPOSITHOCTEH.

3.2

YMmerhb:

3.2.1

MIPUMEHAITH METOABI TMHEHHON, BEKTOPHOU alreOphl, aHATUTUIECKO TeOMETPUH, MATEMaTHYECKOTO aHaIN3a, TEOPUHU
BEPOSITHOCTEH JUTS peLIEHHs! TOCTABICHHBIX 337124, NCIIOJIb3Ys! TOUCK, KPUTHYECKUH aHAIN3 M CHHTE3 HH(OpManuu
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Baanern:

33.1

METOJaMH JINHEHHOM, BEKTOPHOM anreOpbl, aHATMTHYECKON T'€OMETPUH, MAaTEMaTHUECKOTO aHaJIN3a, TEOPUU
BEPOATHOCTEH, IPUMEHSISI CHCTEMHBIN MOJXO0[ UIsl pELIEHUs TOCTABICHHBIX 3a/1ay.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)

Bup HaumeHoBaHue pa3/1esioB U TeM /BUA 3aHATHA/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATHUS / Kypc AroT
Paznen | Pa3pea 1. JIuneiinas anredpa
Jlex Jluneiinas anre6pa /JIex/ 1 J1.1J11.3 0
Ip Jluneiinas anredpa /I1p/ 1 J12.3 0
Cp Jlunetinas anreopa /Cp/ 1 10 J12.3 0
HKP Jluneiinas anreopa /UKP/ 1 2 0
Paznen | Pazmen 2. BekropHasn ajredopa
Jlex Bekrophas anredpa /Jlex/ 1 10 JI1.1 J11.3 0
IIp Bekropnas anredpa /IIp/ 1 10 J12.3 0
Cp Bekropnas anrebpa /Cp/ 1 14 2.3 0
UKP Bexropnas anre6pa0 /MKP/ 1 2 0
Paznen Paznen 3. Anajqurnyeckasi reoMeTpust
Jlex Amnanutnueckas reomerpus /Jlex/ 1 14 J1.1J11.3 0
IIp Amnanurnaeckas reomerpus /IIp/ 1 14 J12.3 0
Cp Amnanmutnueckas reomerpus /Cp/ 1 18 JI2.3J13.3 0
HKP Amnanmurideckas reomerpust /MKP/ 1 2 0
Paznen | Paspes 4. Ilepemennas. Ipenena. @ynxkuus




Jlex Iepemennas. [Ipenen. dynxnus /Jlex/ 1 10 JI1.1J11.3 0
IIp Iepemennas. [Ipenen. dynxuus /[TIp/ 1 10 J12.3 0
Cp Iepemennas. penen. dyrxuus /Cp/ 1 10 J12.3 0
HKP Iepemennas. [Ipenen. dynxuns /MKP/ 1 2 0
Paznen | Pasgen 5. AuddepennuanbrHoe ucuucienue GyHKIUi oxHOi
nepeMeHHOM
Jlex Juddepenunansuoe ucuucaenue GyHKIUA oJHON nepemMeHHoH /JIek/ 2 10 JI.1J11.3 0
IIp JuddepenunansHoe ucuucaenne GyHKIUA oqHOH nepemeHHoH /IIp/ 2 10 J12.3 0
Cp Juddepennuansaoe HcanucieHne GyHKIHH oqHOM nepemenHoit /Cp/ 2 6 J12.3]13.2 0
HKP Jupdepennuansroe ucuncienne GpyHKmi ogHol nepemenHoi /MKP/ 2 2 0
Paznen | Paszpes 6. HeonpeneneHHbIH U onpeae1eHHbI HHTErpaJl
Jlex HeonpenenenHslit u onpeneneHHbIN naTErpan /Jlex/ 2 14 JI1.1 JI1.3 0
IIp Heonpenenennslit u onpeaeneHHsIi naTerpan /IIp/ 2 14 J12.2 0
Cp Heomnpenenennsrit u onpeneneHusit naterpan /Cp/ 2 14 J12.2 0
HKP Heonpenenennsrii u onpeaeneHHsiid naTerpan /MKP/ 2 2 0
Pazpen |Paspen 7. @yHKIMH HECKOJIbKUX IlepeMEHHbIX
Jlex OyHKINH HECKOIBKHUX epeMeHHBIX /JIex/ 2 JI1.1J11.3 0
IIp OYHKIIMY HECKOJIBKUX MepeMeHHbIX /T1p/ 2 J2.2 0
Cp ODYHKIIMY HECKOJIBKHX MepeMeHHbIX /Cp/ 2 10 JI3.1 0
UKP ODYHKIMY HECKOJIBKHX nepeMeHHbIX /TKP/ 2 1 0
Paznen | Pa3pen 8. Inddepennnanbubie ypaBHeHHS
Jlex Hudbdepenuunanbueie ypapaeHus /JIex/ 2 12 JI1.1 J11.3 0
IIp Jduddepenunansusie ypasHenus /I1p/ 2 12 2.2 0
Cp Jduddepenunansusie ypasHeHus /Cp/ 2 16 2.2 0
HKP Juddepennuansueie ypapaerus /MKP/ 2 2 0
Paszmen | Pa3gen 9. Teopus BepositTHocTeii. BeposiTHOCTH COOBITHIA.
Jlex Teopus BeposiTHOCTEH. BepostHocT coObITHit. /JIek/ 2 10 J1.2 0
IIp Teopus BeposTHOCTEH. BepostHOCTH cOOBITHIL. /TIp/ 2 10 J12.1 0
Cp Teopus BepositHOCTel. BepositHocTr coObITHiA. /Cp/ 2 18 J12.1 0
HKP Teopus BeposTHOCTeH. BepositHocTH coObITHi. /TKP/ 2 1 0

5. COAEPKAHME AVNCLHUILIAHGBI (MOAYJIST)

Conep:kaHue IEKIMOHHOTO Kypca
1 cemectp

Paznen 1. Jluneiinas anredpa.

Marpuist. JleficTBUS HaJl MaTpUIaMH (CI0)KEHHE, BEIMUTaHNE, YMHOKCHIE MaTPHITLI HA YUCIIO, IPOU3BEACHIE MaTpull). MuHOp 1
anreOpandeckoe JoMoJHeHue 3neMenTa. Onpeaenurens n-ro nopsaka. CBoicTsa onpenenuteneil. Odue cBeIeH!s 0 CUCTEMax
JMHEHHBIX anredpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH ¢ N HEM3BECTHBIMU. PerreHne cucteMsl. CHCTEMBI COBMECTHBIE U
HECOBMECTHBIC, COBMECTHBIE OIIPE/ICIICHHBIC M HEOTIpeIeTIeHHEIE. PerieHre cucteM THHEHHBIX areOpandecKux ypaBHCHHH
MetoaoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHHI ¢ n HEU3BECTHHIMU. PABHOCHIIBHBIE CUCTEMBL. DlIeMEHTapHBIE
npeoOpa3oBaHMs CUCTEM JIMHEHHBIX airedpanyeckux ypaBHeHui. TeopeMa o nepeBoe CUCTEMbl B pAaBHOCHIIBHYIO €l CUCTEMY.
Pemmenne crcteM TUHEHHBIX anreOpandeckux ypaBHEHUH MeToaoM ["aycca.

Paznen 2. Bextophas anreopa.

OCHOBHBIE TTOHATHS M ONIPECICHIUs BEKTOPHOH anreOps! (BEKTOp, KOJUIMHEapHbIEe, KOMITIaHApHBIE BEKTOPHI, MOIYIIb BEKTOPA,
paBHBIC BEKTOPBI, €IMHNYHBIHN, HyJIC€BOH BEKTOPHI). ba3uc Ha IIIOCKOCTH U B IPOCTPAHCTBE. TeOpeMbl 0 pa3ioKeHHH BEKTOPA 10
6asucy. Koopaunatsl BekTopa B JaHHOM Oaszuce (onpenenerue). OpToHOpMUpPOBaHHBIN 6a3zuc. HaxoxxaeHne KoopJuHAT BEKTOpa o
U3BECTHBIM KOOPAMHATAM €ro Hauana U KoHIa. JInHelHble onepanyy HajJ BEKTOPAMHU: CIOXKEHHE, BBIYUTaHUE BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha grcio. CKamsipHOE IPOU3BEICHNE BEKTOPOB, CBOMCTBA CKAISIPHOTO Ipon3BeieHns. CKaIIpHOE IPON3BEICHNE
BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHpPOBaHHOM Oa3uce. [IpuMeHeHne CKaIsIpHOTO MPOU3BEACHNUS K PEIICHHIO 3314
(Momynb BeKTOpa, JIMHA OTPE3Ka, Yroll MeX Iy BEKTOPaMH, YCIO0BHE OPTOrOHAIbHOCTH BEKTOPOB, IPOEKIUS BEKTOPA Ha BEKTOP).
Harmpassrormune KoCHHYCHI BeKTopa. BekTopHOe Mpomn3BeicHHe ABYX BEKTOPOB, CBOWCTBA BEKTOPHOTO TIPOU3BEIeHUs. BekTopHOE
MPON3BE/ICHUE BEKTOPOB, 33JaHHBIX KOOPIMHATAMHI B OPTOHOPMUPOBAHHOM Oasnce. [IprMeHeHe BEeKTOPHOTO MPON3BEACHHS K
pelIeHuro 3aaad (II0INaAb NapatieIorpaMMa, IIoaAb TPEYroIbHUKA, YIOJI MeX Ty BekTopamu). CMeIlaHHOe IPOU3BEJCHUE TPeX
BEKTOPOB — onpezeieHne. CMelanHoe TPOU3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B OPTOHOPMHUPOBAHHOM Oazuce.
CBoiicTBa CMEIIaHHOIO IIPOU3BEEHUS.

Paznen 3. AHanUTHUYECKAs TEOMETPHS.




IIpsamoyronsHas AekapToBa CHCTEMa KOOPAUHAT Ha IIOCKOCTHU M B IpocTpaHcTBe. ONopHas Touka U HOpMaJIbHBIA BEKTOP
miockocTd. OCHOBHBIE BUJIbl YpaBHEHHH MJIOCKOCTU: YpaBHEHHE MIOCKOCTH, MPOXOAAIIEH uepes JaHHYI0 TOUKY NEPIEHAUKYISIPHO
JTAaHHOMY BEKTOpY, o0IIee, IpoXosIeii Yepes TpPH TOUKH «B OTpe3kax» Ha KOOPAMHATHBIX ocsX. OMOpHas TOYKa M HaIpaBILFOITHI
BEKTOP MpsiMoii. OCHOBHBIE BH/BI YPaBHCHUI MIPSIMOI B IPOCTPAHCTBE: O0IIHE, TapaMeTPHIECKHe, KAHOHIMYECKNE yPaBHEHUS,
MIPOXOJAIIEH Yepe3 IBE TOUKH. YTO0J MEXIY IPAMOM U MJIOCKOCThI0. Touka nepecedeHus npsiMon U IiIockocTu. Bzanmuoe
pacronoxeHue npaMoi 1 mockocTy. IIpsMas Ha mnockocTu. PasmuuHble BUIBI ypaBHEHHH MPAMON Ha MI0cKocTU. KprBble
BTOPOT0 HOpsiika (OKPY>KHOCTb, 3JUIHIIC, THIIEpOOIa, Tapadoia: X KAaHOHHYECKUE YPABHEHHS U IIOCTPOCHHE.

Paznen 4. [lepemennas. [Ipenen. @yHKuus.

IMonsatne GyHKIMN. 3aBUCHMBIC U HE3aBIUCHUMEBIE TIEPEMEHHBIE, 00JIACTh OIPENIeNICHN M MHOYKECTBO 3HaUCHUH (QyHKIMH. CIIOCOOE
3ananus pyakiun. 'paduk dyakinun. OCHOBHBIE CBOMCTBA (PYHKIMU: MOHOTOHHOCTD, Y€THOCTD, IEPUOTUIHOCTD,
orpanudeHHOCTh. Choxnas ¢pyHkuus. IlonsTue okpectHocty Touku. [Ipenen pynkuun B Touke. [Ipegen pyHkunu Ha
6eckoHeuHOCTH. beckoHeuHO Mablie 1 OeckoHedHO Oombmre GyHKIUH. TeopeMa o CBsI3H OECKOHEYHO MaJIbIX 1 OECKOHEYHO
6ospimx BemmauH. [1epBrIil 1 BTOPOit 3aMeuarensHble peensl. CpaBHeHHE OCCKOHEYHO MaJIBIX, SKBUBAJICHTHBIE OECKOHEYHO
Maunble. OCHOBHBIE SKBUBAJIEHTHOCTH. HenpepbIBHOCTD (DYHKIIMH B TOUKE U Ha OTPE3KE, CBOWCTBA HEMPEPHIBHBIX (QYHKIIUH.
Knaccugukanus Toyek pa3pbiBa (GyHKIUH.

2 cemecTp

Paznen 5. luddepennmansHoe ucurcaeHue GyHKIMNA 0JHON TepeMEHHOM.

[TonsTHE TPOM3BOAHON (QYHKIINH B TOUKE. [ eOMeTpHIecKrit CMBICI IIPON3BOIHON. Y paBHEHHS KacaTeIbHON M HOPMAIH K rpaduKy
¢ynxuuu. IpaBuna HaxoxxaeHus npousBogHoH. [Tonsarue nuddepentmana Gynakiun. [IponssoaHas cnoxHol ¢pyHkuun. TeopeMsl
Posunsi, Jlarpamxa, Kommm. DxerpeMymsl GyHKIMH, HeoOXoauMoe yeoBue. [IpU3Haky HOCTOSHCTBA, BO3PACTaHUS U yObIBaHUS
¢ynxnnn. JloctaTogHbIe IPU3HAKK CYIIECTBOBAHHS AKCTpeMyMa (QYHKINH. BEITyKI0CTh, BOTHYTOCTh Ipaduka GpyHKIHHA. TOoUKH
neperuba. JloctaTouHbIe IPU3HAKHU BBITYKIOCTH, BOTHYTOCTH Tpaduka GyHKINH U ToukH neperuda. I[Tpasuno Jlomurans.
Acumnrotsl rpaduka QyHkuud. Buner acumntor. O6muii niaan uccae1oBanus QyHKIHUU U OCTPOEeHHUs e€ rpaduka

KommiekcHsle uncna u aeiicTBust HaJy HUMH. 300paskeHre KOMIUIEKCHBIX YHCell Ha INIOCKOCTH. MOIy/b ¥ apryMeHT KOMIUICKCHOTO
yrcna. Anredpamdeckas ¥ TpUroHOMeTprdeckast (opMbl KoMIutekcHoro uncia. @opmyna Ditnepa. [TokazarensHas popma
KOMIUIEKCHOTO 4yrciia. KopeHb 13 KOMIUICKCHBIX YHCEl.

Paznen 6. HeonpeneneHnHsiii 1 ornpeneseHHbIN HHTErpall.

IlepBooOpa3Has (hyHKIMS U HEONIPEAEIeHHbBIM HHTEeTpall. TeopeMa CylecTBOBaHMUS MepBooOpa3Hoil. CBONHCTBA HEONPEACICHHOTO
uHTerpana. Tabnuiia OCHOBHBIX MHTErpanoB. MeTo/ 3aMeHbI IepeMEHHON B HEONpeIeIeHHOM HHTerpane. MeTo/] HHTerpupOBaHUs
TI0 YacTsM B HEONPECICHHOM HHTerpalie. PannoHansHble 1poou. MHTETrprupoBaHie NpocTeHIINX palMOHaIbHBIX IPOOCH.
Pa3noxeHne parioHaIbHON IpoOH Ha IMpocTeHIIHe.

3agada o BRIYMCICHUH IUIONIA N KPUBOIHHEHHON Gurypsl. OnpeneneHHslil narerpai. Teopema cymecTBoBaHusa. OCHOBHbIE
cBoiicTBa onpexeneHHoro uarerpana. ®opmyna Hetorona — Jleiibnuma. 3amMmena nepeMeHHON B ONpe/IeICHHOM HHTETpae.
HHTerprpoBaHue 10 YacTsAM B OIpeIeIeHHOM HHTerpae. HecoOCTBEHHBIE HHTETpaIBl C OECKOHSUHBIMH TIpe IeIaMu.
HecobcTBeHHBIE HHTETPANTBI OT pa3pbIBHOH (yHKIMH. [nomans miockoi GUryps! B IpsAMOYTOJIBHON AEKapTOBOH CHCTEME
KOODPJMHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

[NonsTtre QyHkImK 1BYX nepeMeHHbIX. CIoco0B! 3a1aHus (QYHKIHH ABYX IIEPEMEHHBIX, 001acTh ee onpeaeneHus. OKpecTHOCTh
paanyca r roukd. [Ipenen ¢pyHkium qByX nepeMeHHbIX. YacTHbIE U TOJTHOE NPUPAILECHHS (QYHKIINY ABYX NepeMEHHBIX. YacTHbIE
MPOX3BOJHEIC (YHKIUH IBYX MEPEMEHHBIX, IX T€OMETPUIECKIHA cMBIC. YacTHBIEC mu(depeHIHas, ITOIHEIH AndhepeHIal
(yHKIMH OBYX NEpeMEHHbIX. YacTHBIC TPOU3BOIHEIEC BRICIINX MOPSAIKOB. TeopeMa 0 HEe3aBUCHMOCTH OT ITOCTIE0BATEIEHOCTH
nuddepenurpoBanus. KacarenpHas MI0CKOCTh M HOPMaJb K TOBEPXHOCTH. DKCTPEMYM (YHKIIMHU ABYX MEPEMEHHBIX.
HeoOxoanmele 1 10CTaTOYHbIE YCIIOBHSI CYLIECTBOBAHHS 3KCTPEMYMa.

Paznen 8. lucdepennuansHbie ypaBHEHHUS.

[Monstre nudpdepenumnansHoro ypapHenus. [lopanok, pemenue quddpepeHnInanbHOro ypaBHeHUs. MIHTerpaibHble KPUBBIC.
Juddepernmansabie ypaBHeHHs 1-ro mopsaka: ooumii Bum, 3axada Komrw, obmiee i 4acTHOE pemIeHus], OOIINA ¥ YaCTHBIN
uHTerpaisl. JuddepeHmansHple ypaBHEHHUS C pa3IeICHHBIMU U pa3ieNIAIOIIUMHUCS NTepeMeHHbIMU. JInHeHHbIe
nuddepeHnranbabie ypaBHeHus 1-ro nopsaka. Auddepenuunansapie ypaBHEHUS BHICIIUX HOPSIIKOB, JOMYCKAIOIINE MTOHMKEHNE
nopsizka (3 Buzaa). OOmue NOHATHS O TMHEHHBIX OZHOPOIHBIX AN(epeHIHANBHBIX YPAaBHCHUSX BBICIINX IOPSIKOB: ONIPEACIICHHUE,
TIOHSATHE O JTMHEHHO He3aBUCUMBIX (QYHKIHUX, (DyHIaMEHTaIbHas CHCTeMa pemeHni. TeopeMa o CTPYKType OOIIero permeHns
JMHEHHOT0 OXHOPOAHOTO IU(depeHInaNTFHOT0 ypaBHEHUS. BIBoa (hopMyrt i1t 00IIero pereHus JINHEHHOTO 0JHOPOJHOTO

I depeHInaIbHOTrO ypaBHEeHUs 2-T0 nops/ka. JInHeiiHsle HeoHOpoaHbIe AuddepeHIanbHble ypaBHeHHs. Teopema o cTpyKType
00IIIeTo pelIeHns IMHESHHOT0 HEOTHOPOIHOTO MH((hepeHINaTIbHOTO YpaBHeHHs. JINHEHHEIe HEOTHOPOAHBIE THU((epeHIHATBHEBIC
YPaBHEHHS C TIPABOH YaCTHIO CIICIIMAIBFHOTO BU/IA.

Paznen 9. Teopus BeposiTHOCTEH. BeposATHOCTH COOBITHIA.
OneMeHTH KOMOMHATOPUKH. Pa3iiraHbIe BUIBI COSTMHEHHMI: TEPECTaHOBKH, pa3-MeIleHus, codetanns. [Ipeamer Teopun
BeposaTHocTell. McnbiTanue. Mcxon ucnerranus. Knaccudukarms codsrruii. [lonras rpynma coosrtuil. YacToTa mosBICHUS
cobbITus. Knaccuueckoe onpenenenue BepostHocTu. Cymma, Ipou3BeeHUE, pa3HOCTh COOBITHH. Y CIOBHAs BEPOSTHOCTb.

TeopeMsl Ci10)KeHUsI BEPOSITHOCTEN U CIIEACTBUS U3 HUX. TeopemMa YMHOXKEHUSI BEPOSITHOCTEH U ee ciencTBus. Teopema o
BEPOSATHOCTH MOSBIEHHS XOTs ObI 07JHOTO COOBITHS. TeopeMa o MoIHOM BepOATHOCTH cOOBITHA. BeposTHOCTS THoTE3. DOpMyITHI
Baiieca. [ToBropenue ucnpitanuii. @opmyna bepnynnu. HauseposiTHelilee YuCiIo HACTYIIIEHUH COOBITHS. ACUMITOTHYECKHE




(hopMymBL.

TeMbl IPaKTUYECKUX 3aHATUI
1 cemectp

Pa3pen 1. Jluneitnas anre6pa

[paxtiueckoe 3anstie 1. Matpunpl. Onepaiyn Hajl MaTpULaMH. (peILIeHHE 3a/1a)

IMpakTrdeckoe 3ansaTHe 2. OnpenenuTenn KBaIpaTHEIX MaTpHIl. PellieHne crcTeM IMHEHHBIX anreOpandeckuX ypaBHEHHH METOI0M
Kpawmepa. (pemenue 3agaw)

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

Pazgen 2. BekrtopHas anreOpa

IIpaktiueckoe 3ausTue 5. JInHeiitHbIe onepanuy HaJ BeKTopaMu. PaznoxkeHne BekTopa 1o 6a3ucy (pelieHne 3a1a4)
ITpakTudeckoe 3anaTHe 6. CkaasipHOE MPOU3BEAECHHE BEKTOPOB (PEIIeHHE 3a1a4)

[TpakTdeckoe 3ansTHe 7. BekTopHOE Mpon3BeicHNe BEKTOPOB (pelIeHUE 3a1a4)

IIpakTiueckoe 3ansTie §. CMeIaHHOE IPON3BEICHUE BEKTOPOB (PEIICHNE 3a]a4)

Konrponbnas padota Nel nmo remam JluneiitHas u BekTopHas anredpa.

Paznen 3. AHanuTHuecKkasi FeOMETPUS

IIpaktiueckoe 3ausTue 9. IlnmockocTs (penieHue 3agad)

[IpakTuueckoe 3anstue 10. [Ipsimas B mpoctpaHcTBe (pelieHUe 3a1a4)
[Mpaktnaeckoe 3ausatue 11. [Ipsmas 1 mII0CKOCTh (perIeHue 3a1aq)
IIpakriueckoe 3anstue 12. [Ipsmas Ha IIIOCKOCTH. (peIIeHHE 3a1a4)
IIpakTuyeckoe 3anarue 13. OKpyKHOCTb, SJUIMIIC. (pelIeHHe 3a1ay)
IMpaktnueckoe 3ansatue 14. 'unepbona. (pemeHue 3aaaq)

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

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

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

IIpakTuyeckoe 3ansrue 17. O6macth onpeneneHus: GyHkuu. OCHOBHbIE CBOHCTBA (yHKIMH. [loHsATHE Tpeaena HyHKIUH.
Packpeitue neonpenenenHocteit (0/0) u (6eckoHEYHOCTH/OECKOHEUHOCTD) MPH BEIYUCICHUHN MPEAEIoB PYHKINH (peleHne 3a1a4
IMpaktnueckoe 3austue 18. [lepBblit 3aMeuaTenbHbIN npeaen. [Ipeaen moka3aTeabHO — CTENeHHOM (QyHKIuK. BTropoi
3aMeuaTeNbHBIHN Mpeen. (pelIeHne 3aaq)

IIpaktiueckoe 3anstue 19.CpaBHeHNE OECKOHEYHO MaJIbIX BEIUYHH. DKBUBAJICHTHbBIE OeCKOHEUHO Maible. ViccaenoBanue GyHKINU
Ha HENPEPHIBHOCTH (pelIeHue 3a/1a4)

KonTpoxnbHas padora Ne2 1o TeMaM AHalUTHYECKast TeOMETPHS, Ipeaes (QyHKINH.

2 cemectp

Pazpmen 5. luddpepennmanpaoe ucuncneHne GyHKIUHA OTHON TepeMeHHON

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

IMpakTryeckoe 3ansarue 2. Juddepennnan Gpynkun. [Ipon3BogHbIe BEICIINX ITOPSAAKOB. (PEIICHUE 33/1a9)

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

[paxtuueckoe 3austie 4. AcuMnToTs! rpaduka ¢pyakiun. [lonHoe uccnenoBanue GpyHKIUM 1 HocTpoeHue e€ rpaduka (pemeHue
3amaq)

IIpakTuyeckoe 3anarue 5. KommiekcHble Yrcia U IeHCTBUS HaJl HUMH (pelIeHne 3a/1a)

Paznen 6. HeonpeneneHnHsiii u ornpeieIeHHbIN HHTErpall.

IIpaktiueckoe 3ansTHe 6. HemocpeacTBeHHOE MHTETpUPOBAHNE. (pEIICHHE 3a/1a4)

IIpakTuyeckoe 3anarue 7. UHTerpupoBaHue METOIOM 3aMEHbI IEPEMEHHOH (pelleHne 3a/1a)

ITpakTudeckoe 3anATHe 8. IHTErpupoBaHue Mo 4acTsaM (pelIeHHe 3a/1a4)

IIpakTHyeckoe 3anstue 9. UHTerpupoBaHue palioHATLHBIX qpo0ei. (perieHue 3amaq)

IIpaktiueckoe 3anstue 10. [Ipumenenne popmynst HeroTona- JlefiOHMIA U1 BRIYUCICHUS ONpeeIeHHOro nHTerpana. OCHOBHEIE
METO/IbI OIPENIEIEHHOTO MHTETPUPOBaHHSI.

IMpaktrnueckoe 3anstue 11. HecoOcTBeHHbIe HHTETpabl. McciieoBaHre Ha CXOAUMOCTD (PEIICHHE 3a1a9)

IIpakTtiueckoe 3ausTHe 12. Beraucnenue miomanei B psIMOYroJIbHBIX KOOPANHATAX (PEIIeHHE 3a/1a4)

Paznen 7. @yHKIIMU HECKOJIBKUX IEPEMEHHBIX

[Mpaktrdeckoe 3anstue 13. O6nacTh onpeneneHus GyHKINUU 2-X TIEPEMEHHBIX (pellIeHue 3a1a4)

IIpaktiueckoe 3ausTue 14. YacTHble MPOU3BOIHbIC, YaCTHBIE U MOIHBIH AudQepeHIans (yHKIUN HECKOJIBKUX MTePEMEHHBIX
(peweHue 3a1a4)

IMpakTrdeckoe 3ansaTue 15. [IpoN3BOIHBIC BEICIIMX HOPSIKOB (QYHKIIMH HECKOIBKHUX MEPEMEHHBIX (peIIeHHe 3a1a9)
IIpaktiueckoe 3austue 16. McenenoBanue GyHKINHU OBYX NIEPEMEHHBIX HA SKCTPEMyM (peIIeHHe 3a/1a4)

Kontponbnas padota Nel o reme OyHKIINHN HECKOIBKUX MEPEMEHHBIX




Paznen 8. nddepennyansubie ypaBHEHUs

IMpakTrdeckoe 3ansarue 17. Pemmenne muddepeHnransHbIX YypaBHSHHH ¢ pa3aeeHHBIMA U Pa3eIIONINMICS IIepEeMEHHBIMH
(peurenue 3aga4)

IIpakTuyeckoe 3anarue 18. Perenue nuHedHbIX qudQepeHInalbHBIX YPaBHEHUH EPBOro Nopsika (peleHune 3aaaq)
ITpakTudeckoe 3anatue 19. Pemenne ypaBHEeHNH, OMyCKaOUMX MOHIKEHNE MOPsIIKA (PEIIeHHE 3a4a4)

IIpakTryeckoe 3anstue 20. Permenne THHEHHBIX OHOPOIHBIX YPaBHEHHH C MOCTOSTHHBIMU K02 (UITeHTaMH (pelIeH e 3a1aq)
IIpaktiueckoe 3ansTue 21-22. Pemenne MMHEHHBIX HEOHOPOJHBIX YPABHEHHUI C ITOCTOSHHBIMU KOX((HUITEHTaMH U TPaBOH
4acThIO CIEHANBbHOTO BUa (pelIeHHe 3a/1a4)

KonTponpHas padora Ne2 o teme J{uddepeHnuansHple ypaBHEHHUS

Paznen 9 Teopus BeposiTHOCTEN. BeposiTHOCTH cOOBITHI.

Ipaxtiueckoe 3aHstHe 23. DeMEHTHl KOMOMHATOPUKH: TIEPECTAHOBKH, pa3MEILCHNs, COUeTaHHs(PELICHHE 3a/1a1)
IIpakTryeckoe 3anatue 24. Kaccuueckoe onpeeneHne BepoITHOCTH (pelIeHue 3a1a4)

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

[Ipaktraeckoe 3aasTue 26. opmyna moHoM BepositTHocTH. Dopmynsl baiieca. (pemienne 3a1aq)

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

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPeICTB

- 3aaHus UL IIPOBEACHU S KOHTPOJIBHBIX pa60T;
- OK3aMCHAITUOHHBIC BOIPOCHI.

6.2. Tembl NHCLMEHHBIX 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. MuddepenuansHbie ypaBHEHUS (2 ceMecTp).

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

BOITPOCHI K DK3AMEHY B 1 cemectpe

Paznen 1. Jluneiinas anreopa.

1. Matpunsl. JleicTBuS Hax MaTpUIAMH (CIIOXKEHHE, BEIYUTAHUE, yMHOKCHHE MaTPHIBI HA YHCIIO, TPOU3BEICHIE MATPUII).

2. MuHop 1 anrebpanyeckoe I0MOTHEHHE deMenTa. OnpeaenauTens N-ro Nopsaka.

3. CgolicTBa ompeneiauTeneii.

4. O0mmue cBeeHNs 0 CHCTEMAaX JTHHEHHBIX alreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH C N HEM3BECTHRIMU. PerreHne
cucteMbl. CHCTEMBI COBMECTHBIE  HECOBMECTHBIC, COBMECTHBIE OIIPEICIICHHBIE M HEONIPEICTICHHBIE.

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

6. CrcteMBl m ypaBHEHHH C N1 HEW3BECTHBIMH. PABHOCHIIEHBIE CHCTEMEBI. DlIleMEHTapHBIE 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 OTIPeIeNICHUs] BEKTOPHOMN anreOps! (BEeKTOp, KOJUTHHEapHbIe, KOMIUIaHAPHBIC BEKTOPBI, MOIYNb BEKTOPA,
paBHbIE BEKTOPBI, €IMHUYHBIN, HYJE€BOI BEKTOPBI).

9. ba3uc Ha IIIOCKOCTH ¥ B IIPOCTPAHCTBE. TeopeMbl 0 pa3iokeHHH BEKTOpa 10 Oasmcy.

10. KoopruraTsl BeKTOpa B JaHHOM Oasuce (onpeneneHue). OpToHOpMHUPOBaHHEIH 6a3uc. HaxoxaeHne KoopIuHAT BEKTOpa 110
W3BECTHBIM KOOPJMHATaM €ro Hayajla 1 KOHIIA.

11. JIunelinble onepanny HaJ BEKTOPAMHU: CIIOXKEHHE, BBIYUTAHNE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YUCIIO.

12. CkansipHOe NpON3BEJACHUE BEKTOPOB, CBOMCTBA CKAIIAPHOTO MTPOU3BEICHUSI.

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

14. BekTOpHOE ITPOM3BEICHHE IBYX BEKTOPOB, CBOHCTBA BEKTOPHOTO ITPOM3BEICHUS.

15. IlpuMeHeHNEe BEKTOPHOTO IIPOU3BEACHHS K PEIICHUIO 3a1a4 (TUIOIIAH TapajliesiorpaMMa, TPEYroNbHIKA, YTOI MEXITy
BEKTOPaMH).

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

17. CBolicTBa CMEIIAaHHOTO IPOU3BEICHUSL.

Pa3nen 3. AnanuTtuyeckas reoMeTpus

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

19. OnopHas TouKa 1 HOPMaJIbHBII BEKTOP IMJIOCKOCTU. Y PaBHEHHE TUIOCKOCTH, IPOXOSIIEH Yepe3 JaHHYIO TOUKY
HEPNEeHANKYISPHO JaHHOMY BekTopy. OOI1iee ypaBHEHHUE IIIOCKOCTH.




20. YpaBHeHHE IIIOCKOCTH, IPOXOASIIEH uepe3 TpU TOUKH. Y paBHEHHE IIIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSAX.
21. OnopHas To4Ka ¥ HAIIPaBIAIOMUI BekTOp NpsiMoit. O61Iue, mapaMeTpuiecKkre, KAHOHUUECKHUE YPAaBHEHUS NIPSIMON B
npocTtpaHcTBe. KaHOHIYeckne ypaBHEHHUS MIPSIMOH B IPOCTPAHCTBE, IPOXOAIICH Yepe3 IBE TOUKH.

22. Yroa Mex .y IpsIMOM U IUIOCKOCTBI0. TouKa repecedeHus NpsiMON U INIOCKOCTH.

23. Ilpsimas Ha MWIOCKOCTH. Pa3nuyHble BUABI ypaBHEHUs MIPSIMO Ha IMJIOCKOCTH.

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

25. Omunc. KaHoHMUYeCKUe ypaBHEHUs JJIMIICA U €r0 IOCTPOEHHE.

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

27. IlapaGona. Kanonnueckue ypaBHEHHUs 1apaboiIbl U €¢ OCTPOCHHE.

Paznen 4. Ilepemennas. Ilpenen. @ynxuus.

28. [lonarue GpyHKUMHU. 3aBUCUMBIE U HE3aBUCHUMBIE TIEpeMEHHbIE, 00aCcTh ONPEAeNeHNs] 1 MHOXKECTBO 3HAYSHUH (QYHKIIHH.
CriocoOb1 3amanus GyHkiud. ['paduk GyHKIHH.

29. OcHOBHBIE CBOHCTBA (DYHKIIMH: MOHOTOHHOCTb, Y€THOCTD, IIEPHOAUNIHOCTD, OTPAaHHYCHHOCTb.

30. CnoxxHas GyHKIUS.

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

32. TIpenen GpyHKIMH HAa OECKOHESYHOCTH.

33. BeckoHeuHO MaiTble 1 OecKOHeuHO Oobiire GyHKIH. Teopema o cBsa3u OECKOHEUHO MaBIX U OECKOHEYHO OOJBIINX BETUYHH.
34. TlepBblil U BTOPOH 3aMeUaTeIbHbIE TIPEAETbI.

35. DKBUBaNIEHTHbIE OECKOHEYHO Majble BeIMUMHBI. OCHOBHBIC KBHBAJICHTHOCTH.

36. HermpepbIBHOCTS (DyHKIIMH B TOUKE M Ha oTpe3ke. Kimaccupukanms Touek pa3psiBa. CBoiicTBa HENIPEPHIBHBIX (QYHKIIHI.

BOITPOCBI K DK3AMEHY Bo 2 cemectpe

Pazpmen 5. Tuddepernnansaoe ucurncinenne GyHKIUH OJHOH epEeMEHHOM.

. [loHsiTHE TPOM3BOHON (PYHKIIMHU B TOUKE.

. FeomeTpudeckuii CMbICI IPOM3BOJHON. Y paBHEHHS KacaTeIbHOH N HOPMaITH K rpauKy QyHKINH.

. IIpon3BOHEIE BBICIIINX MTOPSIIKOB.

. lonstue muddepenimana GyHKIUH.

. DKCTpeMyMbl (QYHKIHH.

. [Ipu3HaKy MOCTOSTHCTBA, BO3PACTAHUS U YOBIBaHUS (DYHKIHUH.

. JloctaTouHbIe IPU3HAKU CYIIECTBOBAHIS IKCTPEMyMa (PYHKITHH.

. Beimykiiocts, BorHyTOCTh Ipaduka QyHkuuu. Touku neperuda.

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

10. IIpasuno Jlonurans.

11. Acumnrots! rpaduka GyHKIUN. BHIs! acCHMITOT.

12. O6uuit mian uccaenoBanus PyHKIMU U IOCTPOCHUS €€ rpaduka.

13. KomIiekcHbIe 9rciia: onpeseneHne, AeHCTBUTeNbHas M MHIMAas YaCTH KOMIUIEKCHOTO YHCIIa, MHAMAs eIUHHUIIA, PaBHEIC,
COMPSKEHHBIE KOMIUICKCHBIE YHCTA.

14. [eiicTBUs HaJ KOMIUIEKCHBIMH YHcTIaMy. M300paxkeHre KOMIUIEKCHBIX YHCEI.

15. TpuroHomeTpHudecKas 1 IoKa3aTenbHast pOPMBI 3aITCH KOMIUIEKCHBIX YHCEIL.

16. YMHOXEHNE U JeJIeHNe KOMIUIEKCHBIX YHCel B TPUTOHOMETpHUIeckor ¢opme. Popmyna Myaspa. M3Binedenne aprudMeTHIecKiux
KOpHEH U3 KOMIUIEKCHBIX YHCEL.

O 002N Nk~ W —

Pa3nen 6. HeonpeneneHHblil u onpeeeHHbIH HHTErpal

17. IlepBooOpa3Hast (pyHKIHS ¥ HEONPEISICHHBIN HHTErpall. Teopema CylecTBOBaHMUS epBOOOPa3HOIL.
18. CpoiicTBa HeonpeAEICHHOT0 HHTErpaa.

19. Metoz 3aMeHBI IEPEMEHHON B HEONPEJEIEHHOM HHTErpale.

20. MeToa UHTErpupOBaHUs 110 YACTSM B HEOIPEAEICHHOM UHTErpale.

21. ParmonanbHeIe 1pobu. MHTErpupoBaHue NPOCTEHIINX palliOHATBHBIX JPOOEH.

22. Pa3noxxeHue palMoHaIBHOM IpoOu Ha MpocTeiIme

23. 3agava 0 BRIYMCIICHUH TUTOIIAIN KPUBOIHHEHHOH (urypsl. OnpeneneHHbIN nHTerpai. TeopeMa CyIe-CTBOBaHUS.
24. OcHOBHBIE CBOMCTBA ONPECIIEHHOIO HHTETpaa.

25. ®opmyna Hetorona — Jleiibuuna.

26. 3aMeHa TIepeMEHHOM B ONpEAeICHHOM HHTerpale.

27. aTerpupoBaHue 10 4acTsIM B OIIPEECIIEHHOM HHTErpaje.

28. HecoOcTBeHHBIE HHTETPAIIBI C OECKOHEUHBIMH TPEICIaMH.

29. HecoOCTBeHHbBIE HHTETPAJIBI OT Pa3pbIBHON (GyHKIINH.

30. ITomrans mIocKoi GUTYpHI B IPSIMOYTOIBLHOMN IEKApPTOBON CHCTEME KOO IMHAT.

Paznien 7. ®yHKIIMM HECKOJIBKUX NIEPEMEHHBIX.

31. [lonstue dyHKIMYU ABYX epeMeHHbIX. CrIOcOOBI 3aJaHKs (QYHKINH ABYX IEPEMEHHBIX, 00JIaCTh €€ ONPEACICHHUSL.

32. YacTHBIe U TOJTHOE NPUPAIICHNS (QYHKIUN IBYX IIEPEMECHHBIX.

33. YacTtHble IpOU3BOAHbIEC (HYHKIUH ABYX MEPEMEHHBIX.

34. Tlonnslit auddepeHnran GyHKINN ABYX NEPEMEHHBIX, YaCTHbIE AU(depeHIHaIbI.

35. KacaTenbHas INIOCKOCTb X HOPMaJlb K IOBEPXHOCTH.

36. YacTHble MPOU3BOIHBIEC BHICIIIX MOPSIKOB. TeopeMa 0 HE3aBUCHMOCTH OT ITOCTIE0BaTeIFHOCTH TU(hepeHInpOBaHN.
37. DxcrpemMyM GYHKIMU ABYX NepeMeHHbIX. HeoOXoauMble U TOCTaTOUHBIE YCIOBHS CYILIECTBOBAHUS DKCTPEMYMa.




Paznen 8. nddepennyansubie ypaBHEHUs

38. INonsrue muddepernuansHOro ypapHeHus. [lopsnok, pemenne nuddhepeHInaIb-HOr0 ypaBHEHHS. MIHTerpaabHbIe KPUBBIE.
39. Iuddepennunanbusie ypaBHeHUs 1-T0 mopsaka: oOumwmii Bu, 3axavya Koy, odiiee u 4acTHOE pelieHust, 00N 1 YaCTHBIH
UHTETpajbl.

40. TnddepennmanbHble ypaBHEHHUS C Pa3IEICHHBIMH U Pa3/IeISIOIINMHUCS IIEPEMEHHBIMH.

41. JIuneiinsie quddepeHnnansHbIe ypaBHEHUS 1-T0 mopsaKa.

42. lucpepeHnnanbHble YpaBHEHUS BBICHIMX HOPSAIKOB, JOMYCKAIOIIUe HOHIKEHUE Topaakf.

43. OOume MOHATHS O JIMHEHHBIX OJHOPOAHBIX ITH((epeHINaNbHBIX YPABHEHHSIX BBICIINX MOPAAKOB (ONPEACIICHUE, TOHITHE O
JIMHEHHO HE3aBUCUMBIX (GYHKIMX, QyHIaMEeHTaIbHas CICTeMa pereHnii). Teopema o CTpyKType 00IIero penieHust TNHEHHOTO
OJIHOPOJHOT'O nuddepeHInaTbHOTO ypaBHEHHS.

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

45. Jluneiinsle HeoqHOpOAHBIE MU depennanbHble ypaBHeHUs. Onpenenenue. TeopemMa o cTpyKType oOIIero pereHns TJMHEHHOTo
HeomHOpoaHOTO MuddepeHnnaT-HOTO ypaBHEHHS.

46. JIuneliHble HEOAHOPOAHBIE TU(depeHnnaNbHbIe ypaBHEHH C IPAaBOif YaCThIO CHELHAIBHOTO BUAa (3 ciaydas).

Paznen 9. DneMeHTBI TEOpUH BEPOSTHOCTEM.

47. DnemenTsl KoMOWHAaTOpUKHU. Paznmunble Buabl coennuennit [lepecranoBku. Pasmenienus. Coderanusi.
48. IIpenmet Teopuu BepositHocteil. Mcnibitanue. Vicxon ucnbitanus. Kimaccuduxauns coobrtuid. [Tonnas rpynmna coObITHi.
49. Yacrora nosieieHust coobITus. Kitaccndeckoe onpeneneHne BEpOsITHOCTH.

50. Cymma, mpou3BeieHHEe, Pa3HOCTh COOBITHI.

51. YcnoBHast BEpOSATHOCTb.

52. TeopeMsl CII0KEHHsI BEPOSITHOCTEH U CIEACTBUS U3 HUX.

53. Teopema yMHOKEHUS BEPOSTHOCTEH U €€ CIIE/ICTBUS.

54. TeopeMa 0 BEpOATHOCTH IMOSIBIICHUS XOTS OBl OHOTO COOBITHSI.

55. TeopeMa O MOJNHOM BEPOSITHOCTH COOBITHSI.

56. BepositHocTh Tunote3. @opmynsl baiieca.

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

58. Acumnrornueckue popmynsl. Popmyna Ilyaccona.

59. JlokanbHas Teopema Myaspa — Jlamaca.

60. NnterpansHas Teopema Jlamnaca.

Paznen 10. Dnementsl Teopun BepositTHocTell. CiydaiiHble BETMYMHBI.

39. CnyyvaiiHble BETMYUHBI, UX BU/BL. 3aKOH paclpeeneHns ciydaiiHol BenuauHsl. Pan pacnpenenenus. MHOroyroiabHUK
pacnpeneneHus.

40. OyHKIUS pacHpeeNICHUs] BEpOSTHOCTEH caydaiHON BeINYUHEL, €e CBOICTBA U rpaduK.

41. BeposITHOCTb NOMAJaHUs CIIy4aifHOM BEMTUUUHBI Ha 3aaHHbIA yuacTok. TeopeMa o BEpOATHOCTU OTJENBHO B3ATOrO 3HAYEHHS
HEMNpPEPBIBHOM CITy4aiiHON BEJIMYMHBI.

42. IInoTHOCTH pacnpeeneHus BepossTHOCTe!. CBOMCTBA INIOTHOCTY, UX FEOMETPUUECKAsi HHTEPIPETALIUS.

43. MaTtemMaTu4eckoe O’KuIaHue JUCKPETHOM U HeMpephIBHOW ciiydaifHON BenuunH. CBOMCTBA MAaTEMAaTUYECKOTO OXKUAAHUS.

44. MoJia 1 MelMaHa CITy4aifHON BEJIMYMHBI.

45. Jlucnepcus u cpeiHee KBapaTHUECKOE OTKJIOHEHUE AUCKPETHON U HENPEPhIBHOH ciaydaiiHO# BennunH. CBONWCTBA JUCIIEPCUU.

ITpumepHsbIe 3aaHus Ul IPOBEICHUS TEKYILET0 KOHTPOSI U IPOMEKYTOYHON aTTeCTallMM HAXOMATCS Ha ydeOHOM TopTae
CI'YBT B kypce MATEMATHKA.

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/sIoIMe NPouelypbl OLleHHBAHUS

OK3aMeH 110 JUCIUIDIAHE B 1 1 2 ceMecTpax COAEP>KUT TEOPETHUCSCKYIO YacTh, HATIPABJICHHYIO Ha OLICHKY 3HAHWH W IPAKTHIECKYIO
4acTh, HAIIPABJICHHYIO HA OIIEHKY YMEHHI M HaBBIKOB, XapaKTePH3YIOMNX (HOPMHUPOBAHHUE YKA3aHHBIX KOMIICTCHITHH.
TeopeTuueckast 4acTh 3K3aMeHa M0 JUCLHUIINHE IPEACTaBIsIeT coO00i KOMITIEKC BOIPOCOB HAa YCBOGHHE IMPOIEHHOT0 MaTeprana —
TOHSTHUS, ONIPEAEIEHH s, CBOWCTBA, TEOPEMBI.

B pamkax TeopeTHuecKoif YacTH 00y4JaromUiics A KaXKI0T0 BOTIPOca (OPMYNHUpPYyeT IPaBHIBHEIE, C €70 TOYKH 3PSHUS, OTBETHL.
3agaHue CUNTACTCS BHINIOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HE BBIMOIHEHHBIM.

IMTpakTHyeckas yacTh SK3aMeHa 0 AUCIHIUTHE TIPECTABILET 3a/1a9H, HAlIpaBICHHbBIEC Ha BEIBICHNE BO3MOXKHOCTH ITPAKTHYECKOTO
MPUMEHEHUS KOHKPETHOT'O TEOPETHYECKOTO paszena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOJIHEHUS TEOPETHYECKOH U MPAaKTUYECKOH yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMH HUXKE TPEOOBAHUAMH.

Kpurepuu onenusanus:

"HEYOBIETBOPUTENBHO" - 00YJaIOIIUICS ITOKa3bIBaeT CIAa0bI YPOBEHb TEOPETHUECKHUX 3HAHUI. HeyBepeHHO U TOrH4ecKu
HETocJIe0BaTeNIbHO H3araeT MaTepral. HempaBunbHO oTBeYaeT Ha JOMOJHUTENbHbBIE BOIIPOCH MU 3aTPYAHSAETCS C OTBETOM Ha
HIX. He mMmeeT geTkoro mnpencrasieHns 00 M3ydaeMoM MaTepHale, JOIMycKaeT rpyosle omuoKku. JleMOHCTprupyeT YacTHIHEIE,
(parMeHTapHBIe, OYEHB TOBEPXHOCTHBIC YMEHHS, NOITyCcKas IpyoOble OmHOKH. JleMOHCTpHpPYeT HU3KUH YPOBCHD BIIaICHUS
MaTepHajoM, JIoMycKas rpyoble omOKu. PACKpBLT cofiepkaHne TeOPEeTUIECKO U PAaKTUUECKOM yacTel Ouera MeHee, yeM Ha
59%.

"V oBIETBOPUTENHHO" - 00yJatomuiics MOKa3bIBaeT 3HAHIE OCHOBHOTO JIKITIOHHOTO ¥ IPaKTHYEeCKOro MaTeprana. B oreere He
BCET/la MPUCYTCTBYET JOTUKA H3T0KeHHs. OOydaromuiics UCIIBITHIBACT 3aTPyAHEHHS IPH PEIICHUN IPAKTHUSCKUX MPUMEPOB.
ITokaspiBaeT pparMeHTapHbIe, YaCTUUHBIE 3HAaHUA. JJeMOHCTpUpyeT yMeHHs 6e3 TpyobIx omubok. He oTpaGoTaHbl HaBBIKU U




IpUEMBI CAMOCTOSATETbHON paboThI. PACKPBLT coepaxkaHe TEOPETUUECKOM U IpaKTUIecKoil yacTel Omera Ha 60%-74%;
"Xopomro" - o0yuaromuiics: OKa3bIBACT JOCTATOUHbBIH YPOBEHb TEOPETHUECKHUX M MPAKTHUECKUX 3HAHUH, CBOOOJHO ONEpHpyeT
OCHOBHBIMH TTOHATHSMH. YMEET aHAIU3UPOBATh, HO JIOMYCKAaeT HEKOTOPhIE TTOTperrHOCTH. OTBET IOCTPOCH JIOTHYHO, MaTepHall
M3/IaraeTcs rpaMoTHO. JleMOHCTpupyeT 3HaHUS B 6a30BOM (CTaHAAPTHOM) 00BEME, CITIOCOOCH PeIIaTh THIOBBIC 3aJa4H.
JemoHCTpHpyeT ymMeHHs Ha 6a30BOM (CTaHAAPTHOM) ypoBHE. Brageer 0a30BbIMH HaBBIKAMHU U IPUEMaMU O KOHTPOJIEM WIIH
PYKOBOZICTBOM. Packpbul coneprkaHHe TEOPETHYECKOM U MPpaKTHYECKOi yacTeit Ormera Ha 75%-84%.
"OTnrgHO"- 00yJaIOIIMICS TOKA3hIBAET HE TOIHKO BEICOKHI YPOBEHB TEOPETHUECKHX 3HAHMI 110 M3ydaeMol TUCIUIUINHE, HO U
BUIUT MEXIUCIUILTHHAPHBIC CBSI3H; yMeeT aHAIM3UPOBATh IPaKTHUECKHue cuTyauu. OTBET OCTPOEH JIOTHYHO. MaTepuan
U3J1araeTcs YeTKO, ICHO, apIyMEHTHPOBAHHO. Y MECTHO UCIOJIb3yeT HH(POPMALIMOHHBINH M HILTIOCTPATUBHBIA MaTepuall.
JleMOHCTpHpPYeT BEICOKHI YPOBEHB 3HAHUIA; CIIOCOOCH K CAMOCTOSTEIEHOMY aHAJIHM3y U IPUMEHEHHUIO ITOTyIeHHBIX 3HAHHH.
JleMOHCTpHpPYeT yMEHHS BEICOKOTO YPOBHS; CIIOCOOCH pa3paboTaTh CaMOCTOSTENbHBIN OX0/] K PEIICHHIO IIOCTABICHHON 3a/1auH.
Birageer HaBbIKaMH ¥ IPHEMaMH Ha BEICOKOM YPOBHE, CIIOCOOEH 1aTh COOCTBEHHYIO OLICHKY U3y4aeMOoro Marepuana. Packpbul
coJiepaKaHUE TEOPETUYECKON U IPAaKTUUECKOM yacTelt ounera Ha 85%-100%.

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

7.1 Pexomenayemasi JinTepatypa

7.1.1. OcHoBHasi IUTEpPaTYypa

ABTOpBI, COCTaBUTECIIN

3arnaBue

UsnarTenscTBO, O

JI1.1 |Harancon U. I1. Kpatkuit kypc BbICIIEH MaTeMaTuKu Mocksa: Jlans, 2009
JI1.2 | TyranOaeB A. A., Teopust BeposSITHOCTEH U MaTeMaTu4yecKas CTaTUCTHKA Mocksa: Jlans, 2011
Kpymun B. T
JI1.3 | IIuckynoB Hukomnait JuddepernmansHoe M HHTETPATBHOE HCYHCIICHUS: yae0. mocodne Mocksa: Mnrerpain-
CemeHOBUY JUIsl CTYJICHTOB By30B IIpecc, 2001
7.1.2. lonoJHHUTeIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBo, TOA
JI2.1 |I'mypman Bnagumup PykoBoACTBO K pelIeHUIO 3a1a4 110 TEOPHH BEPOSITHOCTEN U Mocksa: Beicuiee
EdumoBnu MaTeMaTHYECKOW CTaTUCTUKE: yuel. mocodue oOpazoBanue, 2008
JI2.2 | Munopckuii Bacunuii | COopHMK 3a1a4 1O BBICIIEH MaTeMaTuke: yued. mocodue Mocksa: U31-Bo ®us.-
TTaBnoBuy Mmar. Jut., 2006
JI2.3 | JIuneBuu Onbra MaremaTuka: yaeOHOe mocodne Hosocubupck: CI'YBT,
UropesHa, [llepbakosa 2017
I'anuna
Brnapumuposna
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI3.1 | droxosa C. U., MeTtonuueckue yKka3aHus U 3a/1aHUs 10 BBICIIIEH MaTeMaTHKE K Hosocubupck: HU'ABT,
Enunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKIUU MHOTUX NIEPEMEHHBIX " 1997
[Mabanuua B. U.
JI3.2 [EmunoBa E. C., Metoauueckue yka3aHus U 33[aHUS 110 BBICIIEH MaTeMaTUKE K Hosocubupck: HI'ABT,
[Ta6anuna B. U. TunoBoMy pacuéry "IuddepeHunansHoe HCUUCTeHHE HYHKIHH 1997
OJ/IHOM mepeMeHHON"
JI3.3 |TI'aBpuioBa AneBTuHa | AHanuTHYeCKas FEOMETPUS: METOA. YKa3. U 3aJjaHus 110 BbICILIEH Hosocubupck: HI'ABT,

MuxaiinoBHa,
Illep6akoBa ['annHa
BnagumuposHa

MaTeMaTHKe [AJ1s cTyAeHToB | Kypca o4. popMbl 00ydeHUs Bcex
criert. |

2009

7.3 IlepeyeHb MPOrpaMMHOIO odecneyeHust

Oneparmonnas cuctema Windows
I[MakeT npuUKIaAHOTO IporpaMmmHoro obecreuenust Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIS)

Hasnagenue ObopynoBanue
YuebHas ayJUTOpHs quist | AynutopHas nocka; Komruiekt ygeOHOM Mebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP
MIPOBEICHUS 3aHATHH | (CTaMOHAPHBIN), 9KpaH (cTanmoHapHslil), IIK (mepenocHoil)
JICKIMOHHOTO THITA
YuebHas ayAUTOPUS i | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn
HPOBEACHUS MPaKTUIECKUX
3aHATUN
YuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Mebenu
MPOBEICHUS TPYITIOBBIX u
WHIWBUIYaJIbHBIX KOHCYIbTAIMNA
TTomemenue s | KommexT yaeOHoi Mmebenu Ha 15 mocagoyHbIX MecT.




CaMOCTOSATENIbHOI paboTsl
oOyuarouxcs

K — 10 wrT., moakmodeHHbIX K ceTu "MHTepHeT" M 00ecneunBaomuX AOCTYIl B 3JIEKTPOHHYIO
nHpOPMAMOHHO-00pa30BaTEIbHYIO CPEy Y HUBEPCHUTETA.

VYuebHas ayIUTOpHs JUIst
IIPOBEJIEHUs TEKYIIEro KOHTPOJSL
U IIPOMEXKYTOYHOHU aTTECTAlUH

AynuropHas nocka; KoMmmiekt yaeOHoi Mebenn




