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Kamnpuxarus O0akasaBp

dopma o0ydeHus o4Has

OO01mmast TPyA0EeMKOCTh 11 3ET

YacoB o yueOHOMY IIJIaHy 396 Buasl KOHTpOJIS Ha Kypcax:
B TOM YHCJIE: JK3ameH 1,2
ayIUTOPHBIE 3AHATHUS 192 KOHTpOIbHAs paboTa 1,2
caMocTosTeNIbHas paboTa 116
4acoB Ha KOHTPOJIb 72

Pacnpez[e.ﬂe}me YacCoB JUCHMIIIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypee>) Uroro
Henens 151/6 19 2/6
Bun 3anstuii vir | prno| vim | Pmo| ovn PIT

Jlexuu 42 142 |54 |54 [96 |96
IMpakTudeckue 42 142 |54 |54 |96 |96
Wnas KoHTaKTHas 8 8 8 8 16 |16
pabora
Uroro ayxn. 84 |84 |108 | 108 | 192 (192
Konraxrnas pabdora |92 (92 |[116 | 116 | 208 |208
Cam. pabora 52 |52 |64 |64 |116 (116
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
Uroro 180 | 180 | 216 | 216 | 396 [ 396
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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.

Ju—

ObecneyeHre 6a30BOTO YPOBHS 3HAHUH M yMEHHH PEIICHUSI MATEMAaTHUECKUX 3a/1a4 U IPUMEHCHHUS UX B
MEKAUCIUTUTNHAPHOM KOHTEKCTE, a Takke (JOPMUPOBAHIE HABBIKOB UCIIOIb30BaHUS MATEMaTHIECKIX METO/IOB B
IIPAKTUYECKOM JEATEIBHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT:

b1.0

2.1 | TpeGoBanus K NpeABaAPUTEILHOI NOATOTOBKE 00y4al0IIerocs:

2.2 | JucUUNIAHBI H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE JTAHHOI JUCIHILITMHBI (MOTYJIsI) HEOOXOHMMO KaK

npeaIecTBYOIIee:

2.2.1| baukoBckoe neno

2.2.2 | DKOHOMHUKA TPAHCIIOPTHOTIO IPEANIPUATUSL

2.2.3 | bBaHKOBCKHE ONepanuy U KPeIUTOBAHNE TPAHCIIOPTHOTO NPEANPHUITHS

2.2.4 | ®uHaHCOBBIE PHIHKU U HHCTUTYTHI

2.2.5| DKOHOMHKa HEBM>KMMOCTH U OIIEHKA TPAHCIIOPTHOTO OM3Heca

2.2.6 | [IpexaumnomHast mpakTHKa

2.2.7 | bBankoBcKoe 1eno

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIUIIJIMHBI

(MOIYJIST)

VK-1: Cnocoben OCyHIE€CTBJATH MMOUCK, Kpl/lTPI‘leCKl/lﬁ AHAJIM3 U CHUHTE3 an)opMauun, NPUMCHATH CHCTEeMHBIH MOAX0 AJIsA
peuaieHud NMOCTABJICHHBIX 3a/1a4

VYK-1.1: Ocy1iecTBiIseT MOUCK U CHHTE3 TOTYYeHHON HH()OpMAIIMX A1 peIIeHHs MOCTABICHHBIX 33124

YK-1.2: [IpoBOANT KPUTHYECKHIT aHATTN3 HHPOPMALUH IPU PEIICHNH IOCTABICHHBIX 3a7a4

VK-1.3: [IpumeHsieT CUCTEMHBIN MOAXO JUIsl PEIIEHUs TOCTAaBICHHBIX 3a1a4

B pe3yJabTaTe OCBOCHUSA TUCHUILINHDBI oﬁyqamumﬁcsl JOJIKECH

3.1|3unaTh:

3.1.1| OcHOBHBIC HWHCTPYMEHTAJIBHBIC CPCIICTBA BBICIIICH MATCMaTUKH, HeO6XOI[I/IMLIe JUJIsL 06pa6OTKI/I OKOHOMHNYCCKUX NaHHBIX.

3.2 Ymern:

3.2.1|IlpumMeHsATh MaTeMaTUIeCKU HHCTPYMEHTApUi st 00pabOTKN 3KOHOMHUYECKUX TaHHBIX.

3.3| Baagers:

3.3.1| HaBblkamu aHanm3a MOJYYCHHBIX PE3yJIbTATOB PACYETOB M 0OOCHOBAHUS TTOTyUYESHHBIX BBIBOJIOB.

4. CTPYKTYPA JUCLUILINHBI (MOAYJIST)

Bup HaunmeHoBaHMe pa3aesioB U TeM /BH/I 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATUS / Kype AroT
Paznen | Paspen 1. Iuneiinas anredpa
Jlex Jluneiinas anrebpa /JIex/ 1 6 J1.1J11.3 0
Ip Jluneiinas anre6pa /I1p/ 1 6 J12.3 0
Cp Jlunetinas anre6pa /Cp/ 1 6 J12.3 0
HKP Jluneiinas anre6pa /UKP/ 1 2 0
Pasnen | Pa3zmen 2. BexTopHas ajareopa
Jlex Bekropnas anreopa /JIex/ 1 6 JI1.1 J11.3 0
IIp Bekropnas anreopa /Ip/ 1 6 J12.3 0
Cp Bekropnas anredpa /Cp/ 1 8 J12.3 0
UKP Bekropnas anredpal /MKP/ 1 1 0
Pazgen |Pa3zgen 3. AHanuTH4YecKasi reoMeTpUs
Jlex Ananutndeckas reometpus /Jlex/ 1 8 JIL.1J11.3 0




IIp Ananutudeckas reomerpus /I1p/ 1 8 J12.3 0
Cp Ananutndeckas reometpust /Cp/ 1 10 JI2.3J13.3 0
HKP Anammtndeckas reomerpus /MTKP/ 1 1 0
Pasnen | Paznen 4. [lepemennasn. Ilpenes. ®ynkuus
Jlex Iepemennas. [Ipenen. dynkmms /Jlex/ 1 6 J1.1J11.3 0
Ip Iepemennas. [Ipexen. dynkmms /T1p/ 1 6 J12.3 0
Cp [epemennas. Ipexen. dynkmms /Cp/ 1 8 J12.3 0
HKP [epemennas. [Ipenen. dynkmms /MKP/ 1 1 0
Pasnen |Pazpen S. Inddepenuuanbnoe ncuncienue GyHkuuii oqHou
nepeMeHHOM
Jlex Judpepennuansaoe ucanuciIeHne GpyHKIUH 0qHOH nepeMeHHon /JIex/ 1 8 JI1.1 JI1.3 0
IIp Juddepennuansaoe ncancieHne GyHKIUE oqHOH nepemernoi /I1p/ 1 8 J12.3 0
Cp JuddepennmansHoe ucuucieHne GyHKIUN onHoN nepemenHon /Cp/ 1 8 J12.3713.2 0
HKP Juddepernnansaoe ncanucnenne GyHKuuit oxHoi nepemernoi /MKP/ 1 1 0
Pasnen | Pa3pen 6. HeonpenesieHHblii 1 onpeieJieHHbIH HHTErpaJt
Jlex Heonpenenennsit u onpeneneHHbINH HHTETpai /Jlex/ 1 JI1.1 JI1.3 0
Ip HeonpenenenHslii u onpeaeneHHbI nHTEerpan /I1p/ 1 J2.2 0
Cp Heomnpenenenuslit u onpeneneHublil naterpan /Cp/ 1 12 J2.2 0
UKP Heomnpenenennsrit u onpeneneHubliiit naterpan /MKP/ 1 2 0
Pazgen |Pa3pmen 7. ®yHKIHMHU HECKOJIBKHUX MepeMEeHHBIX
Jlex OYHKIIMHA HECKOJIBKHUX TIepeMeHHbIX /JIex/ 2 12 JIT.1JI1.3 0
IIp OyHKIUM HECKOIBKHX MepeMeHHbIX /[1p/ 2 12 J2.2 0
Cp OyHKIIMH HECKOIBKUX NepeMeHHbIX /Cp/ 2 14 JI3.1 0
UKP OyHKIMH HECKOIBbKUX nepeMeHHbIX /KP/ 2 2 0
Pasnen | Paspeu 8. Iuddepennuanbabie ypaBHEeHHS
Jlex Jduddepenunansusie ypapaenus /Jlex/ 2 16 JI.1J11.3 0
IIp Hucpepennuansusie ypasHenus /I1p/ 2 16 2.2 0
Cp Huddepennunansaele ypasHeHus /Cp/ 2 16 2.2 0
HKP Huddepenmmansasre ypaserus /MKP/ 2 2 0
Paznen | Pa3gen 9. Teopusi BeposiTHOCTeil. BeposiTHOCTH COOBITHIA.
Jlex Teopus BeposTHOCTEH. BeposTHOCTH COOBITHH. /JIek/ 2 14 J1.2 0
Ip Teopus BeposTHOCTEH. BepostHocTH coObrTHiA. /TIp/ 2 14 JI2.1 0
Cp Teopus BeposiTHOCTEH. BeposTHOCTH coObITHIL. /Cp/ 2 18 J12.1 0
UKP Teopus BeposiTHOCTEH. BepostHoCTH coObITH. /IKP/ 2 2 0
Paznen | Pa3zpen 10. Teopusi BepositHocTeli. CnydaiiHble BeJIMUUHBI.
Jlex Teopus BeposiTHOCcTel. Cry4aiiHbie BennIuHbI. /JIex/ 2 12 JI1.2 0
IIp Teopus BepositHocTel. Cryyaiinbie BenudauHsl. /TIp/ 2 12 JI2.1 0
Cp Teopus BepositHOcTell. Cityuaiinbie BenmnauHbl. /Cp/ 2 16 JI2.1 0
UKP Teopus BepositTHocTel. Cnyyaiinbie Bennuunsl. /MTKP/ 2 2 0

5. COJEP)KAHUE JUCIUILIAHBI (MOAYJIST)

ConeprkaHue JIEKIMOHHOTO Kypca
1 xypc, 1 cemectp

Paznen 1. Jluneiinas anredpa.

Matpunpl. JleficTBUs HaJ MaTpULAMH (CIOKEHUE, BBIYUTAHUE, YMHOKEHHE MAaTPHILIBI HA YUCIIO, TPOM3BEJEHUE MAaTpuL]). MUHOp 1
anreOpandecKoe IOMONHEHHE eMenTa. Onpenenurens 0-ro nopsiaka. ColcTBa onpenenureneit. OOIIe CBEICHUS O CUCTEMaX
JMHEHHBIX anreOpandeckux ypaBHeHUH. CHCTEMBI N ypaBHEHHH ¢ N HeM3BECTHBIMHE. Pemrenne cucteMsl. CHCTEMBI COBMECTHBIE U
HECOBMECTHBIE, COBMECTHBIE OIIPEICIEHHbIE H HeOoNpeIeNeHHbIe. Pelienne cucteM TMHEHHBIX anreOpanueckux ypaBHEHUH
MmetoaoM Kpamepa. Teopema Kpamepa. Cuctembl m ypaBHEHHH ¢ N HEU3BECTHBIMU. PaBHOCHIIBHBIE CUCTEMBI. DJIEMEHTapHbIE
peoOpa30BaHUs CHCTEM JTMHEHHBIX allreOpandecKux ypaBHEHHI. Teopema o mepeBojie CHCTEMBI B PaBHOCHIIBHYIO €if CHCTeMY.
Pemenue cuctem NMHEHHBIX anredpanyecKux ypaBHeHHH MeToaoM [aycca.

Paznen 2. BekropHas anredpa.
OCHOBHBIE TIOHATHS U ONPEICTICHUS] BEKTOPHOU anreOphl (BEKTOP, KOJUIMHEAPHbBIE, KOMITJIAHAPHBIE BEKTOPHI, MOYJIb BEKTOPA,
paBHBIC BEKTOPBI, CIUHAYHBIN, HYJIEBOW BEKTOPHI). ba3Kc Ha MIIOCKOCTH U B MPOCTPAHCTBE. TeOpeMbI 0 Pa3iIoKeHHH BEKTOPA 0




6a3ucy. KoopauHatsl BekTopa B JaHHOM Oasuce (onpenenenue). OpToHOpMHUpOBaHHBI 6a3uc. HaxoxaeHue koopAuHAT BEKTOpa Mo
W3BECTHBIM KOOpJMHATaM €TI0 Havyaia M KoHLa. JIMHelHble onepanny Hajl BEKTOPAMHU: CIIOJKEHHE, BBIYMUTaHUE BEKTOPOB, YMHOXKEHHE
BeKTOpa Ha gucio. CKaIsIpHOE IPOU3BECHNE BEKTOPOB, CBOMCTBA CKAJLIPHOTO Ipon3BeieHns. CKaIsIpHOE TIPOU3BEICHIE

BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHUPOBAaHHOM Oa3zuce. [IpuMeHeHNE CKAIIPHOTO IPOU3BEACHHS K PEIICHUIO 3aa4
(MOIyNIb BEKTOpA, JUTHHA OTPE3Ka, YIoJl MEX/y BEKTOPAaMH, yCIOBUE OPTOrOHAJIBHOCTH BEKTOPOB, IPOEKIMS BEKTOPA Ha BEKTOP).
Hanpasnstomue KOoCHHyCHl BeKTOpa. BekTopHOe npon3BeieHIe IBYX BEKTOPOB, CBOMCTBA BEKTOPHOTO Npou3BeieHus. BekropHoe
MPON3BE/ICHHE BEKTOPOB, 33JaHHBIX KOOPAMHATAMH B OPTOHOPMHPOBAHHOM Oa3nce. [IprMeHeHIe BEeKTOPHOTO IIPOU3BEICHUS K
pelIeHuro 3a1a4 (II0IaAb napanieIorpaMma, IUIoNaab TPEYTolbHHUKA, YTOJI MeX Ty BekTopamu). CMelaHHOe IPOU3BeIeHHE TPEX
BEKTOPOB — onpejeieHre. CMelanHoe POU3BECHNE BEKTOPOB, 3aJaHHBIX KOOPIHMHATAMU B OPTOHOPMHUPOBAHHOM Oazuce.
CBoiicTBa CMEUIAHHOTO MPOU3BEEHUS.

Paznen 3. AnanuTtuueckasi reOMeTpHs.

ITpsiMoyronpHas 1eKkapToBa CHCTEMa KOOPAUHAT Ha MIIOCKOCTU U B MPocTpaHCcTBe. ONOpHast TOYKa M HOPMAJIbHBIA BEKTOP
II0CKOCTH. OCHOBHBIE BU/Ibl YPABHEHUH INIOCKOCTH: YPAaBHEHHE IUNIOCKOCTH, IPOXOSIIEH Yepe3 NaHHYI0 TOUKY IEPIEHIUKYISIPHO
JAaHHOMY BEKTOpY, o0Iee, IpoXoasIneil yepes TpU TOUKH «B OTpe3Kax» Ha KOOPAMHATHBIX ocsaX. OMopHas Touka U HapaBIISIONIHH
BeKTOp NpsiMoi. OCHOBHBIE BU/IbI YPaBHEHHUH NPSIMOI B IPOCTPAHCTBE: 00IIHE, HapaMeTPHUIECKIE, KAHOHUUECKHIE YPaBHEHUS,
IIPOXOsIIEH Yepe3 JBE TOUKU. YTOJI MEXAy NMPSIMOI U INIOCKOCThIO. Touka nepeceueHus npsaMoi U miockoctu. B3aumHoe
pacrookeHue npsMoi 1 miockocTy. IIpsamas Ha miockocTy. PasnuyHble BUABI ypaBHEHUN IPSAMON Ha INIOCKOCTH. KpuBble
BTOPOTO MOpsiAKa (OKPYKHOCTB, SILTUIIC, FTHnepOoa, mapabona: UX KAHOHUYECKHE YPABHEHUS U IIOCTPOECHUE.

Pasznen 4. Ilepemennas. [Ipenen. OyHkims.

INonsTe QpyHKUMHN. 3aBHCUMbIEC U HE3aBUCHMBIE IEPEMEHHbIE, 00JIaCTh ONPEAeTICHUS] U MHOXKECTBO 3Ha4eHHH QyHKIuu. CIoCOoOb
3ananus Gynkuun. Ipaduk ¢pynknun. OcHOBHBIE CBONHCTBA (D)YHKIMH: MOHOTOHHOCTb, YETHOCTb, IIEPUOANYHOCTD,
orpanndeHHOCTh. CioxxHas ¢yHKwms. [lorsTHe OkpecTHOCTH ToukH. [Ipenen dyrkiwm B Touke. [Ipenen GpyHKInn Ha
6ecxoneuHocTH. beckoHeuHO Maible 1 6ecKkoHeYHO Oonbimme QyHKIH. TeopemMa o CBsI3H OECKOHEYHO MaJIbIX M OECKOHEYHO
Gonbunx BeanuuH. [IepBblii 1 BTOpoit 3amMeuarenbHble npeaeiisl. CpaBHEHHE OECKOHEUHO MalbIX, SKBUBAICHTHbIE OECKOHEYHO
Masible. OCHOBHBIE SKBUBAJICHTHOCTH. HellpepbIBHOCTD (DYHKIIMH B TOUKE U Ha OTPE3KE, CBONCTBA HEMPEPHIBHBIX (DYHKIIHH.
Knaccudukamms Touek pa3psiBa QyHKITHH.

Paznen 5. Tuddepennnanbuoe ucuncienre GyHKINUN OTHON MEPEMEHHOM.

IMonsTre mpon3BoHOH QYHKINH B TOUKe. [€OMETpHYECKHI CMBICI IIPOU3BOIHON. YpaBHEHUS KacaTebHOM U HOPMalH K rpaduky
¢ynkmmn. [Tpasuna HaxoxaeHns npousBonHoi. [Tonstue nuddepennnana ¢pynkmun. [IponsBonHas cnoxuaol GyHKINN. TeopeMs
Pomns, Jlarpamka, Komu. Dxcrpemymsl pyHKIMH, HeoOXoauMoe ycaoBue. [Ipu3Haku MOCTOSHCTBA, BO3pacTaHus U yOBIBaHHS
¢yHknuy. JloctaToYHbIC MPU3HAKK CYLIECTBOBAHUS SKCTpeMyMa (DYHKIHHU. BBITyKII0CT, BOTHYTOCTb rpaduka Gynkuny. Toukn
nepernda. JlocTaTouHbIe IPH3HAKH BEITyKJIOCTH, BOTHYTOCTH rpaduka GpyHKINHN U Toukn nepernda. [Ipasmmo Jlommras.
Acumntots! Tpaduka GyHKuuU. Bugs! acumntoT. OOmuil miaH nccaeJ0BaHKs (QYHKIUH U IOCTPOEHHS e€ rpaduka

KommuiekcHele uncna u gedcTBus Hag HUMU. M300paskeHne KOMIUIEKCHBIX YHMCENl Ha MIIOCKOCTH. Moyh U apryMEHT KOMILIEKCHOTO
yrcina. AnreOpandeckas ¥ TpUroHoMeTprdeckast (opMbl KoMIUIeKcHoro yncina. @opmyna Ditnepa. [TokasarensHas popma
KOMIUIEKCHOTO 4rcia. KopeHb 13 KOMITIEKCHBIX YHCel.

Paznen 6. HeonpeneneHHsblil 1 onpeaeneHHbIA HHTETpall.

ITepBooOpa3Hast GyHKIWS U HEOPEACICHHBIA HHTErpall. TeopeMa CyIecTBOBaHMs epBooOpaszHoii. CBOKWCTBA HEONPEIEIICHHOTO
uHTerpana. Tabnuia OCHOBHBIX MHTErpaoB. MeTo ] 3aMeHbI IIEPEMEHHON B HEOTIPeIeICHHOM HHTerpase. MeTol HHTeTpHpPOBaHUS
0 4acTsM B HEONpeJelIeHHOM uHTerpaie. Panuonansusle qpobu. IHTerpupoBaHue NpocTeiiX paluoHaIbHbIX poOeit.
PasnoxeHne panpoHaIpHON 1poOH Ha IMpocTeimme.

3amada o0 BRIYMCIICHUH ILIONIAIN KPUBOIHHEHHON Gurypsl. OnpeneneHHsIil nHTerpai. TeopeMa cymecTBoBaHNsA. OCHOBHBIC
CBOIiCTBa omnpeaenaeHHoro uurerpaina. ®opmyna Hetorona — JleliOHuma. 3aMeHa nepeMeHHOM B ONpeIeIEeHHOM HHTErpase.
HNHTerpupoBaHue M0 YacTsM B OIpeeIeHHOM HHTerpalie. HecoOcTBeHHbBIE HHTErpalIbl ¢ OECKOHEUHBIMU TPEIEIaMu.
HecobcTBenHBIe HHTETpaNBI OT pa3pblBHON GyHKIHH. [Inomans miockoit GuUTypsl B IpsSMOYTOIBHON IeKapTOBOH cCHCTEME
KOOpJUHAT.

1 kypc, 2 cemecTp

Paznen 7. ®yHKUNN HECKOJIBKUX NTEPEMEHHBIX.

[Monstre GyHkuny AByX nepeMeHHbIX. Crioco0bl 3a/1aHust GYHKIMHN IBYX IIEPEMEHHBIX, 00J1acTh ee onpezeneHus. OKpecTHOCTb
pamiyca r Toukd. [Ipexen pyHKIMN IBYX MepeMeHHBIX. YacTHBIE U TOJTHOE IpHpanieHns QyHKINH ABYX NTepeMeHHbIX. YacTHbIE
IpOU3BOHbIC (DYHKIIMU IBYX MEPEMEHHBIX, HX TreoMeTpuueckuii cmpica. YacTHble quddepeHnuans, MOTHbIH 1uddepeHnuan
(YHKIUM IBYX TIepeMEHHBIX. YacTHbIE IPOU3BOHBIC BBICIIHMX MOPSIKOB. TeopemMa 0 He3aBUCUMOCTH OT MOCIIEJ0BATEILHOCTH
muddepennuposanms. KacaTeapHas IIOCKOCTh M HOPMaITh K HOBEPXHOCTH. DKCTPeMyM (DyHKIIHH ABYX ITepEeMEHHBIX.
Heob6xoanumble 1 TOCTaTOYHBIE YCIOBHS CYIIECTBOBAHHS 3KCTPEMyMa.

Paznen 8. JIuddepeHnmanbabie ypaBHEHUS.

[MousTne muddepennuansaoro ypasuenus. [lopsaok, pemenne nudhepeHaIbHOT0 ypaBHeHUs. FIHTeTpaibHbIe KPUBEIE.
Juddeperunanbueie ypaBHeHUs 1-ro mopsaka: ooumii Bua, 3aaada Komu, odiiee 1 yacTHOE pelieHust, OOLIHii U YaCTHBIH
uHTerpansl. JlnddepeHnuanbHble ypaBHEHHS ¢ pa3aeIeHHBIMU M Pa3aSIIAIONMMUCS epeMeHHbIMY. JInHeHHbIe
muddepeHnranbabie ypaBHeHus 1-ro nopska. JuddepeHnnanibabie ypaBHSHUS BBICIIHX TTOPSIKOB, JOMYCKAIOIINE MTOHMKCHAES
nopsizka (3 Buma). OOmme NOHATHS O TMHEHHBIX OMHOPOIHBIX (D (HepeHIINATFHBIX YPAaBHEHUIX BBICIINX TTOPSAKOB: ONpEeIIeHIE,
MOHSTHE O JIMHEHHO HE3aBUCHMBIX (DYHKIMAX, pyHIaMEHTaNIbHasl CHCTeMa pelieHuit. TeopeMa o CTPYKType OOIIero pereHus




JIMHEHHOTO 0HOPOIHOrO AU epeHIINaTBHOTO ypaBHEeHH. BoiBoa dopMyn st o01mero pereHus JIHHEHHOTO OTHOPOIHOTO
JudepeHINaIbHOTO YpaBHeHUs 2-T0 nopsaka. JInHeitHsle HeoqHOpoaHbIe AuddepeHuabHbIe ypaBHEHH. TeopeMa 0 CTpyKType
00IIIero pemeHns IMHEIHOTO HeOqHOPOIHOTO IiddepeHnnansHoro ypaBHeHUs. JInHeltHbIe HeonHOpotHBIe TU(hepeHInaTbHEIC
YpaBHEHHS C [IPABOH YaCThIO CHENHATBHOTO BHIA.

Paznen 9. Teopust BeposATHOCTEH. BeposiITHOCTH COOBITHIA.
OneMeHTH KOMOMHATOPHUKH. Pa3iaHble BUABI COSIMHEHNN: TIEPeCTaHOBKH, pa3-MeIIeHNs, coueTaHus. [Ipeaqmer Teopun
BeposaTHocTeil. Mcneitanne. Mexon ucnerranus. Knaccudukanus codsituii. [Tonnas rpymma cobsrtuil. YactoTra nosBieHus
cobbITus. Knaccuueckoe onpesenenue BeposiTHocTd. CyMMa, Ipou3BeeHUE, pA3HOCTb COOBITHH. YCIOBHAs BEPOSITHOCTD.

TeopeMsl C10KeHUs BEPOATHOCTEH U CIEACTBUS U3 HUX. TeopeMa yMHOXKEHUsI BEpOATHOCTEH U ee cnencTus. Teopema o
BEPOATHOCTH TIOSIBJICHUS XOTSI OBI OXHOTO COOBITHA. Teopema o MoITHOIT BepoITHOCTH cOOBITHS. BeposaTHOCTE rumore3. @opMys
Baiieca. [ToBropenue ucnoiranuii. @opmyna bepnymiu. HauBepostHeiiee yicao HaCTyIIeHUH COOBITH. ACUMIITOTUYECKHE

(hopMyIbL.

Pazgen 10. Teopust BeposTHOcTei. CirydaifHble BETHYUHEI

CryuaiiHble BETMYMHBI, UX BUJIBl. 3aKOH paclpeeseHus clyuaiiHol BenuuuHsl. P pacnpenenenus. MHOroyroiabHUK
pacnpenenenns. yHKIHSA paciipepeeHus BepOITHOCTEH CiryJaifHON BeIIMINHEI, e¢ CBOHCTBa U Tpad K. BeposTHOCTE momagaHus
Clly4aliHOM BEJIMYUHBI HA 33JaHHBII y4acToK. [InoTHOCTS pacnpenencHus BeposTHOCTeH. CBONCTBA INIOTHOCTH, UX
reoMeTpHuecKast HHTepIpeTanys. MaTreMaTHuecKoe OXHUIaHue AUCKPETHONW U HENPephIBHOM ciaydaiiHoi BennunH. CBOHCTBa
MaTeMaTUYECKOro OXKuaaHus. Moa 1 MelnaHa Cily4daiiHol Beau4duHsl. Jlucnepcus U cpeiHee KBapaTH4ecKOe OTKIIOHEHHE
JIICKPETHOH U HENPEPBIBHOU citydaiiHoM BenuuuH. CBOMCTBA AUCIIEPCHH.

TeMbl IPaKTUYECKUX 3aHATHI
1 kype, 1 cemectp

Paznen 1. Jluneiinas anre6pa

[IpakTiuaeckoe 3anarue 1. Marpuisl. Onepanun Ha MaTpUIAMH. (peIIeHHe 3a/1aq)

IIpaktuyeckoe 3ansatue 2. OnpeaenuTend KBaIpaTHBIX MaTpHIl. PemeHre cucreM TUHEWHBIX alreOpandeckux ypaBHEHUH METOI0M
Kpamepa. (pemenue 3anay)

[Ipaktrndeckoe 3ansaTHE 3. PelreHre cucTeM JIMHEWHBIX anreOpandeckux ypaBHeHHI MeTooM [aycca (penieHue 3a1a4)

Paznen 2. BexropHas anreGpa

I[Npaxruueckoe 3ansaTue 4. JInHelHble onepayy HaJ BeKTopamu. PaznoxeHne BekTopa 1o 6asucy (penieHue 3aiaq)
IMpakruueckoe 3ansaTHe 5. CKaIsPHOE IPOU3BEICHNE BEKTOPOB (PEIICHUE 3a1a4)

IIpakTHueckoe 3aHATHE 6. BekTopHOE U cMeNTaHHOE TPOU3BEACHHS BEKTOPOB (pElLIeHHe 3a/1a4)

Kontposnbsnas padora Nel no tremam JIuHeliHas u BekTopHas anredpa.

Pasnen 3. AnanuTtuueckas reoMeTpus

IIpaktuyeckoe 3anarue 7. [InockocTs (pewenne 3aaad)

IMpakrryeckoe 3ansaTue 8. [Ipsmas B mpoctpancTBe. [IpsMast 1 IIOCKOCTH (pelieHne 3a1aq)
IIpakruyeckoe 3anstue 9. [IpsMas Ha TUIOCKOCTH. (peleHHue 3a1a9)

Ipaktiueckoe 3anarue 10. OKpyXKHOCT, HIUTUIIC. (PEIICHHE 3a]a4)

[TpakTuueckoe 3austue 11. [unepbona, napabona (pemeHue 3aaa4)

Pasznen 4. Ilepemennas. [Ipenen. OyHkims.

IIpaktuyeckoe 3ansatue 12. O6nacts onpeaenenus pynkuun. OCHOBHBIE cBoicTBa GyHKImMH. [loHsTHE peaena GyHKIMM.
Packpeitre Heonpenenennocteit (0/0) u (06CKOHEUHOCTH/OECKOHEYHOCTD) MPH BBIYMCIICHUH TIPeIesioB GYHKIUH (peleHue 3a1aq
IIpakTiuaeckoe 3anarue 13. Ilepolii 3amedaTensHbIH penen. [Ipexen moka3arensHo — cTeeHHOH GyHKIHH. BTopoit
3aMedaTeNbHBIN Ipenen. (peleHne 3aaay)

[Mpakruyeckoe 3ansaTre 14.CpaBHEHNE OECKOHEYHO MANBIX BEIUYHH. DKBHBAJICHTHBIC OCCKOHEYHO Mabie. ccnenoBanue GyHKIMN
Ha HETIPEepHIBHOCTH (peIIeHHe 3a/1a4)

KontponsHas padora Ne2 o Temam AHAIUTHYECKAs! TEOMETPHSL, Ipeaen (yHKIIH.

Paznen 5. Tuddepennnanbroe ucunciienre GyHKIUN OIHON MepEeMEHHOM

IIpakruyeckoe 3ansarue 15. JluddepeHnmpoBanue dMeMeHTApHBIX QYHKIHIHA (pelIeHue 3a1aq)

IIpaktiueckoe 3anarue 16. Juddepeniman dpyrakmuu. [Ipon3BogHbIe BRICIINX MOPSIKOB. (pEIIeHHe 3a1a4)

IMpakruyeckoe 3anstue 17. [Ipapuno Jlonurans. MccnegoBanue GyHKIMU HA MOHOTOHHOCTD U 9KCTPEMYMBI, BBITYKIIOCTh TpaduKa,
TOYKH Tieperuda (pemenne 3a1aq)

IIpakTiueckoe 3anarue 18. AcumnToTs! rpaduka ¢yskum. [TonHoe nccaenoBanne GyHKIMN U IOCTpOeHHE e€ rpaduka (permeHne
3a11a4)

[IpakTuueckoe 3ansTue 19. KoMmriekcHeble uncia v AecTBUs HaJl HUMHU (peUIeHHE 3a]1a4)

Pazgen 6. HeonpeneneHHbIH U onpeeIeHHBII HHTErpalL.

IMTpaktudeckoe 3ansaTue 20. HenocpencTBeHHOE HHTErpUpOBaHUE. (PELICHHE 3a/1a4)
[IpakTuueckoe 3ansTue 21. UnTerpupoBaHme MeTo10M 3aMEHBI IEPEMEHHOM (pelIeHue 3a/1a4)
IIpakTiueckoe 3anarue 22. MHTErpHpOBaHUe 10 YacTsAM (pelIeHHe 3a1aq)

IIpaktuyeckoe 3ansatue 23. IHTerpupoBaHue pallMOHANBHBIX IpoOel. (peuieHue 3a1a4)




IIpaktiueckoe 3anarue 24. [Ipumenenue ¢popmyist HeroToHa- JIeOHUIIA A1 BEIYHCIICHHS OIPEIeNIeHHOT0 HHTerpana. OCHOBHEIE
METO]Ibl OIPENEIEHHOTO HHTETPUPOBAHUSL.

[Mpaktraeckoe 3ansTHe 25. HecoOcTBeHHBIE HHTETPANBI. McciieqoBaHre Ha CXOAUMOCTD (pelIeHHe 3a1a9)

IpakTiueckoe 3anaTue 26. Berancienne miomanei B IpsiMOyTONBHBIX KOOPANHATAX (pEeIIeHHe 3a/1a4)

1 kypc, 2 cemecTp

Pasnen 7. @yHKIMU HECKOJIBKUX EPEMEHHBIX

ITpaktuueckoe 3ausaTue 1. OdmacTh onpeaeneHus GyHKINU 2-X TepEeMEHHBIX (pelIeHue 3a1a4)

IMpakTrdeckoe 3aHsATHE 2. YacTHBIC IPOM3BOAHBIE, YACTHBIC M MONHBIHN MuddepeHnnans GyHKINN HECKOIBKIX ITepeMEHHBIX
(peurenue 3a1aq)

IIpaktuyeckoe 3ansatue 3. [Ipon3BoaHBIE BHICIIUX HOPSIIKOB (PYHKIIMU HECKOJIIBKUX MEPEMEHHBIX (pELIeHHe 3a/1a)
INpaxtiueckoe 3ansatue 4. MccnenoBanue GpyHKIMU IBYX NEPEMEHHBIX Ha 3KCTPEMYM (pEIICHHUE 3a/1a4)

Kontponsaas padora Nel o Teme DyHKITHMN HECKOIBKNX TEPEMEHHBIX

Paznen 8. luddpepenunanbHble ypaBHEHNS

IMpakTrdeckoe 3aHsATHE 5. Pemrenne muddepeHnnansHpIX ypaBHEHUH C pa3aeIeHHBIMA U Pa3IeIIIONIIMUCS TIePEMEHHBIMH
(peurenue 3aaq)

IIpakTuyeckoe 3ansatue 6. Pemenue nuHedHbIX AuddepeHnnanbHbIX ypaBHEHUH IEPBOTo Mopsiaka (peleHue 3aaaq)

ITpakTudeckoe 3ansaTHEe 7. Pelenne ypaBHEHHH, TOMYCKAOUIUX MOHIKEHUE MOPsiKa (peleHne 3aaad)

IIpaktuyeckoe 3ansaTue 8. Penenne TMHEHHBIX OTHOPOIHBIX YPaBHEHUH ¢ TIOCTOSTHHBIME K03 uimenTamu (perienue 3aaad)
IIpaktiueckoe 3anarue 9-10. Penrenne nuHEHHBIX HEOJHOPOHBIX YPAaBHEHHH C MOCTOSHHBIMH KO3 (GUIIEHTAMH U IIPaBOH 9acThIO
CIELHaabHOTO BUa (pelIeHHe 3a/1a4)

KonTpomsras padora Ne2 mo teme [uddepennnansapie ypaBHeHNS

Paznen 9 Teopus BeposTHocTel. BeposTHOCTH COOBITHIA.

I[Tpaxtiueckoe 3auaTHe 11. DneMeHTh KOMOMHATOPUKH: IIEPECTAHOBKY, pa3MEICHHs, COUeTaHUsI(PEIICHNE 3a/1a4)
IIpakrryeckoe 3ansaTue 12. Kitaccuueckoe onpezieNieHne BEpOITHOCTH (pelieHHe 3a/1a9)

[IpakTiueckoe 3anarue 13. Anrebpa cobbiTuii. TeopeMsl 0 BEpOSATHOCTU CyMMBI M IIPOU3BEICHUS cOOBITHIA. Teopema o
BEPOSITHOCTH TOSIBJICHUS XOTs OBl OJTHOTO COOBITHSI (pELICHHE 3a/1a4)

[IpakTuueckoe 3austue 14. ®opmyna noiaHoi BepositHocTH. Popmyrsl balieca. (pemenue 3aaa4)

IIpakriueckoe 3anarue 12. @opmyna beprymm. AcuMmnToTrdeckue GopMyITsl (pelIeHne 3a1a4)

Paznen 10. Teopus BepositHocTeill. CiydaiiHbIE BEIMYHHBI.

IIpakruyeckoe 3ansatue 13. JluckpeTHas cirydaiiHas BeWIHHA: PsJ paciipenelieHus, GYHKIUS pactpeneieHus (perieHne 3amad)
[Ipaktrueckoe 3anatue 14. YucaoBble XapaKTEPUCTUKH AUCKPETHBIX CIIyYaifHBIX BEMUUH(PEIICHHE 3aa4)

I[Tpaxtuueckoe 3ansartue 15. HenpepbiBHas citydaiiHast BeIMYMHA: IUIOTHOCTh pacnpeeneHus, GyHKIUs pacupenenaeHus (peleHue
3a/1ay4)

IIpakriuaeckoe 3auaTue 16. UncIoBbIe XapaKTEPHUCTHKH HETIPEPHIBHBIX CITyYalHBIX BEIMYUH (PELICHUE 3a/1a9)

6. OH/JI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BH/1I0B OLICHOYHBIX CPECTB

- 3aJaHusl U1 POBEACHU S KOHTPOJIBHBIX pa60T;
- OK3aMCHAITMOHHBIC BOIIPOCHI.

6.2. TeMbl NUCbMEHHBIX PadoT

KonTtpossHbIe paboTHI IO TEMaM:

1. JIuneitnas anreOpa u BekTopHas anredpa (1 cemectp).

2. AHanuTtudeckas reometpus, npeaen Gyukmuu (1 cemectp).
3. OyHKIMH HECKOIBKHUX MEPEMEHHBIX (2 ceMecTp).

4. MuddepeHuanbHble ypaBHEHHS (2 ceMecTp).

6.3. KonTposibHbIe BONIPOCHI M 3a1aHUSs

BOITPOCHI K DK3AMEHY B 1 cemectpe

Paznen 1. Jlunetinas anreopa.

1. Matpuisl. JlecTBHS Hax MaTpUIIaMH (CIIOXKEHHE, BRIYUTAHIE, YMHOXKCHHE MATPHIIBHI HA YHUCII0, IPOU3BEACHUE MAaTPHII).

2. MuHop 1 anrebpanydeckoe AOTONIHEHHE deMeHTa. OnpeaenuTenb -ro Nopsaka.

3. CgoiicTBa onpeaenuTeNeH.

4. Obmmue cBeeHNs 0 CUCTEMax JTMHEHHBIX areOpandecknx ypaBHeHHH. CHCTEMBI N ypaBHEHHH C N HEM3BECTHRIMU. Pemenue
cucteMbl. CHCTEMbI COBMECTHBIE I HECOBMECTHBIE, COBMECTHEIE OIIPEIEICHHbBIC H HEOIPEICICHHBIE.

5. Pemienue cucreM JIMHEHHBIX anreOpandeckux ypaBHeHHi MetonoM Kpamepa. Teopema Kpamepa.

6. CrcteMBl m ypaBHEHHUI ¢ N HEM3BECTHBIMU. PaBHOCHIIEHBIE CHCTEMEBI. JJIeMEeHTapHbIe IPE0OPa30BaHUs CHCTEM JIMHEHHBIX
anreOpanvecKux ypaBHeHHH. Teopema o mepeBojie CHCTEMBI B PAaBHOCIIIBHYIO €i CHCTEMY.

7. Pemienne cucteM JIMHEHHBIX anrebpanyeckux ypaBHeHu Metonom [aycca.




Pazgen 2. Bexropnas anre6pa.

8. OCHOBHBIE ITOHSATHUS U ONPE/CIICHUSI BEKTOPHOH aJireOph! (BEKTOP, KOJUIMHEApHbIE, KOMIUIAHAPHBIE BEKTOPBI, MOYJIb BEKTOPA,
paBHBIC BEKTOPEI, €IMHUYHBIH, HYJIeBOH BEKTOPEI).

9. ba3uc Ha IIOCKOCTH H B IPOCTPAHCTBE. TeOpeMbl 0 Pa3I0oKeHHH BEKTOpa Mo Oa3ucy.

10. KoopauHaTsl BekTopa B TaHHOM Oazuce (onpeneneHue). OpTOHOPMUPOBaHHBIN O6a3uc. HaxoxkaeHne KoopJuHaT BEKTOpa MO
U3BECTHBIM KOOPAMHATAM €0 Hadajaa ¥ KOHIA.

11. JIuneiiHble onepany HaJl BEKTOPAMU: CII0KEHHE, BBIYMUTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YUCIIO.

12. CxanspHOoe NPOU3BeJCHUE BEKTOPOB, CBOMCTBA CKAJISIPHOTO MPOU3BEICHHUS.

13. IlpuMeHeHne CKaIsIpHOTO MPOU3BEIEHUS K PELIEHHIO 33/1a4 (MOLY/Ib BEKTOpa, ATHHA OTPe3Ka, ol MeX 1y BEKTOpaMH, yCIOBHE
OPTOTOHATLHOCTH BEKTOPOB, IPOCKITHS BEKTOpa Ha BEKTOD).

14. BekTopHOE IPOU3BEECHUE IByX BEKTOPOB, CBOMCTBA BEKTOPHOIO IIPOU3BEICHHUS.

15. IlpuMeHeHHe BEKTOPHOTO NPOU3BEIeHUS K PELICHHIO 3a1a4 (TIOMA MapaienorpaMMa, TpeyroabHUKa, YTOI MEXIY
BEKTOPAMH).

16. CMmemanHOE IPOU3BECHUE TPEX BEKTOPOB — omnpeeneHre. CMelaHHoe IPOU3BEACHUE BEKTOPOB, 3alaHHbIX KOOPIUHATAMH B
OPTOHOPMHPOBAHHOM Oas3Hce.

17. CBolicTBa CMEIIaHHOTO MTPOU3BEICHHUS.

Pasnen 3. AnanuTtuueckas reoMeTpus

18. IlpssMoyrombHas JeKapToOBa CUCTEMA KOOPAMHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas ToUKa 1 HOPMaJIbHBIA BEKTOP IIOCKOCTH. YpaBHEHHE MIOCKOCTH, IPOXOSAIIEH Yepes JaHHYI0 TOUKY
MEepIEeHANKYIISIPHO JaHHOMY BekTopy. ObIiee ypaBHEHHE TNIOCKOCTH.

20. YpaBHeHHE IIOCKOCTH, IIPOXOSIIECH Yepe3 TpU TOUKU. YpaBHEHHE IIIOCKOCTH «B OTPe3Kax» Ha KOOPAWHAT-HBIX OCAX.
21. OnopHasi TOYKa ¥ HANPaBJIAIOIINKA BEKTOp NnpsaMoii. O0mue, napaMeTpuieckue, KAHOHMYECKHUE ypaBHEHUs IPSIMOii B
npoctpaHcTBe. KaHoHMYECKHE ypaBHEHUS NIPSIMOM B IPOCTPAHCTBE, IPOXOAALIEH Yepe3 IBE TOUKH.

22. VYron Mexay NpsIMOH U IUIOCKOCTBIO. Todka nepeceueHyst MpsMOH U IIIOCKOCTH.

23. IIpsimast Ha TUIOCKOCTH. PaznuyHble BUABI YpaBHEHUsI IPSIMOM Ha MJIOCKOCTH.

24. OxpyxHocTs. KaHOHMYECKHE YPABHEHUS OKPYKHOCTHU U €€ TIOCTPOECHUE.

25. DOnnunc. KaHoHn4eckue ypaBHEHUS SIITUIICA U €T0 MIOCTPOCHHE.

26. Timep6ona. KaHoHHYeCKue ypaBHEHUS THIIEPOOIIBI B €e TOCTPOCHHE.

27. Ilapabona. Kanonndeckue ypaBHEHUsI TapaboJIbl U €e OCTPOCHHE.

Pasznen 4. Ilepemennas. [Ipenen. OyHkims.

28. Ilonarue GyHKIMH. 3aBUCHMbIE U HE3aBUCUMBbIE MIEPEMEHHBIE, 00JIaCTh ONpPeIeeHUs] U MHOKECTBO 3HaUeHUH QyHKIMH.
Crioco0b1 3amanus ¢pyHkuuu. [paduk GpyHKINU.

29. OcHOBHBIE CBOHCTBA (DYHKIIMH: MOHOTOHHOCTB, YETHOCTD, IIEPHOAUIHOCTD, OTPAHHYCHHOCTb.

30. CnoxHas GpyHKIHUS.

31. Ionsitue okpectHOCTH TOYKH. [Ipeaen pyHKIMHU B TOUKE.

32. Tlpenen GpyHKIMU HA OECKOHEYHOCTH.

33. beckoHeuHO Maible 1 OeckoHeYHO Ooubine GyHKIun. Teopema o0 CBs3U OECKOHEYHO MaJbIX U OECKOHEYHO OONBIINX BETUIHH.
34. TlepBblil 1 BTOPOH 3aMevaTeIbHbIE TPEIEIIbL.

35. DOKBUBAJICHTHBIC OECKOHEYHO MaJble BeTHYHHBI. OCHOBHBIC SKBUBAJICHTHOCTH.

36. HermpepbsiBHOCTE (DyHKITNH B TOUKe 1 HA oTpe3ke. Kimaccndukarist Togek pa3pbeiBa. CBOMCTBA HETIPEPHIBHBIX (OyHKITHH.

Paznen 5. Tuddepernnanbuoe ucuncienre GyHKINN OTHON MEpEMEHHOM.

37. IloHsATHE TPOU3BOIHON (DYHKITNH B TOYKE.

38. TeomeTpr4eCcKHii CMBICI IPOU3BOIHON. YpaBHEHHUS KacaTeIbHOI 1 HOpMAIH K rpaduKy QyHKIHN.

39. IIpou3BOIHBIE BBICIINX MOPSAKOB.

40. TTonsitue nuddepenmana GyHKIHH.

41. DKcTpeMyMBl QYHKIHH.

42. IIpu3HaKy TTOCTOSIHCTBA, BO3PACTaHHS U yOBIBaHUS (DYHKIIUH.

43. JlocTaTO4HBIE IPU3HAKH CYIIECTBOBAHUS SKCTpeMyMa GYHKIHH.

44. BBITyKJIOCTB, BOTHYTOCTb Tpaduka ¢pyHKIHH. Todku mepernda.

45. locTaTO4HBIE IPU3HAKH BBRITYKIOCTH, BOTHYTOCTH rpaduka (QyHKIHMH U TOYKH Iepernoa.

46. IIpaBuino Jlonurass.

47. AcumntoTsl rpaduka pyHkuuy. Buasl acumnror.

48. O6mmit mTaH uecneI0BaHu QYHKINH U TOCTPOEHHS e€ rpaduka.

49. KoMIutekcHbIe 4ucia: onpeaeneHue, JeHCTBUTeIbHAsS M MHUMAst YaCTH KOMIIIEKCHOTO YHCIIa, MHUMast eANHUIIA, PaBHbIE,
CONPs’KEHHbIE KOMIIJIEKCHBIE YHCIIA.

50. Jle#icTBUS HaJl KOMIUIEKCHBIMHU YHCIaMu. 1300pakeHHe KOMIUICKCHBIX YHCEI.

51. TpuronoMmeTpudecKas 1 HoKa3aTenbHast (POPMBI 3aIIMCH KOMIUICKCHBIX YHCEI.

52. YMHOKEHHE U JIeJIeHne KOMIUIEKCHBIX YHCeNl B TPUroHOMeTprudeckoil popme. @opmyna Myaspa. M3Bneyenne apumeTnaeckux
KOpHEH M3 KOMIIEKCHBIX YHCET.

Pazgen 6. HeonpeneneHHbIH U onpeeeHHBII HHTErpal

53. IlepBooOpasHast GpyHKIMS U HeoNpeaeneH bl HHTerpai. TeopeMa CylecTBOBaHHS IEPBOOOPA3HOM.
54. CBoiicTBa HEONpeAeNIEHHOTO HHTErpaa.

55. Merozn 3aMeHbl IEPEMEHHON B HEOIIPEACTICHHOM UHTEIpaJlE.

56. MeTos MHTErpupOBaHus MO YacTsSIM B HEONPEIeJICHHOM HHTErpae.




57. PanmonansHele 1pobu. MHTErpupoBaHue NPOCTEHIINX palliOHATBHBIX IPOOCH.

58. PaznoxeHue panroHaabHOM qpoOu Ha mpocTeiinme

59. 3amava o BEIYMCIICHUH IUTOIIAAN KPUBOIMHEHHOH (urypsl. OnpeneneHHbIi nHTerpai. Teopema cylie-cTBOBaHHS.
60. OCHOBHBIE CBOMCTBA OIPEACICHHOTO HHTETpaa.

61. ®opmyna HeroTona — JleitOnuua.

62. 3aMeHa TIepeMeHHOM B ONpeieIEHHOM WHTETpale.

63. UaTerpupoBanue Mo 4acTsM B ONPEIETICHHOM HHTETpale.

64. HecoOCcTBEeHHBIE HHTETPAIIBI ¢ OECKOHEUHBIMU NIPEIeTaMH.

65. HecoOCTBEHHBIE HHTEIPAJIBI OT Pa3PhIBHON (BYHKITHH.

66. ITnomans mIoCKoW GUTYpHI B MPSIMOYTOJIEHON JEKapTOBOW CHCTEME KOOPIUHAT.

BOITPOCEHI K DK3AMEHY Bo 2 cemecTpe

Paznen 7. ®yHKIMU HECKOJIBKUX IEPEMEHHBIX.

1. ITonatue ¢hyHKIMU IBYX HepeMeHHBIX. CrocoOb! 3a1aHus (YHKIMU IBYX HEPEMEHHBIX, 00JIaCTh €€ OpeIeICHuS.

2. YacTHble 1 IIOJTHOE IPUPAILCHUS (QYHKLHHN JBYX IEPEMCHHBIX.

3. HacTHbIe IPON3BOAHEIC (QYHKINHU JBYX HEPEMEHHBIX.

4. Nonusiit quddepernnan GyHKINN ABYX MEPEMEHHBIX, YaCTHBIC AU HEePECHITHATEL.

5. KacarenbHast I10CKOCTh M HOPMaJIb K IOBEPXHOCTH.

6. YacTHbIe TPOM3BO/IHBIC BBICIINX HOPSIKOB. TeopeMa 0 He3aBUCUMOCTH OT MOCIIEJ0BATEILHOCTH i hepeHInpoBaHusL.
7. OkcTpeMyM (QyHKINH ABYX IepeMeHHBIX. HeoOXoanMble 1 TOCTaTOYHbIEC YCIOBHS CYIIECTBOBAHHS SKCTPEMyMa.

Paznen 8. luddpepenunanbHble ypaBHEHNS]

8. [TorsaTHe muddepennmansHoro ypapHeHNs. [lopsaaok, penenne anddepeHanbHOro ypaBHeHNs. VIHTerpaibHbIe KPUBEIE.

9. Muddhepennmansapie ypaBHeHHS 1-ro mopsiaka: oOmmii B, 3amada Koy, obmiee u 4acTHOE pelieHus, O0mmid 1 YaCTHBIN
UHTETPAJIBL.

10. TucddepeHunanbHble ypaBHEHHS € pa3JeIeHHBIMH U Pa3ieIISFOIINMUCS TIEPEMEHHBIMH.

11. JIunettasie nu¢depeHmaipHbIe ypaBHEHIS |-To opsaKa.

12. MuddepenuanbHble ypaBHEHHS BBICIIHX MTOPSIKOB, Oy CKAIOIe ITOHMKEeHHEe Topsaakf.

21. O6uMe NOHATHS O JIMHEHHBIX OJHOPOAHBIX I (PepeHInaIbHBIX YPaBHCHUSX BBICIIUX HOPSIKOB (ONpe/elIeHHE, HOHATHE O
JIMHEHHO HE3aBUCHMBIX (QYHKIMAX, pyHIaMEHTaNbHas CHCTeMa penieHui). Teopema o cTpyKType 00IIero pemeHus JINHESHHOTO
OJITHOPOIHOTO nuddepeHnnaITbHOTO YpaBHEHUS.

22. BoiBog popmMya 11t 00IIEro pemeHus JTMHERHOTO 0AHOPOJHOTO TU(GepeHINaNTbHOTO YPaBHEHUs 2-T0 MOPs/IKa.

23. Jluneiinble HeopHOpOAHBIE MU depeHnnanbHble ypaBHeHus. Onpenenenue. Teopema o CTpyKType OOIIETo peeHus INHEHHOTO
HEOIHOPOIHOTO MU (HEPeHITNATHHOTO YPaBHEHHS.

24. JluneitHsle HeOAHOPOAHBIE U (hepeHIHaTbHBIE YPAaBHEHHUS C IPABOH YaCThIO CIICIIMAIBLHOTO BUA (3 ciydas).

Paznen 9. DnemeHTHI Teopun BeposiTHOCTEH. CltydaifHbIe COOBITHS.

25. OnemeHTH KOMOMHATOPUKH. Pasmiuansle Buas! coenuaennit [lepecranoBku. Pasmemenns. CodeTanust.
26. IIpenmer Teopun BepositHocTe. Mcnbitanue. Mexon ucneitanus. Kinaccudukanus codsituit. [TonHast rpymnmna coObITHI.
27. Yacrora nosiBieHus coObIThs. Kitaccuyeckoe onpeienieHie BEpOsTHOCTH.

28. Cymma, Ipou3BeIeHHE, Pa3HOCTh COOBITHH.

29. YcnoBHas BEPOSTHOCTb.

30. TeopeMsl CI10KEHUS BEPOSTHOCTEH U CIEACTBUS U3 HUX.

31. Teopema yMHOXEHHsI BEPOSITHOCTEH U €€ CIICCTBUSI.

32. Teopema 0 BEpOSITHOCTH TIOSIBIICHUS XOTSI OBI OTHOTO COOBITHSL.

33. Teopema 0 IOJIHOM BEPOSTHOCTH COOBITHSI.

34. BepositHocTb runote3. @opmysl baiieca.

35. ToBropenue ucnbitannii. Dopmyna beprymm. HanseposTHelIee YMCIIO HACTYTUICHHH COOBITHSL.

36. Acumnrotndeckue popmynsl. @opmyna ITyaccona.

37. JlokanbHas TeopeMa Myaspa — Jlaruaca.

38. UnterpansHas reopema Jlamnaca.

Paznen 10. DnemenTsl Teopun BepoaTHocTel. CiydaiiHble BETUUHHBL.

39. CnyuaiiHble BEIMYHHBI, UX BUJIbl. 3aKOH paclpeeleHus cilyyaiiHol BenuduHbl. Psa pacnpenenenus. MHOroyroiabHUK
pacrnpeneneHus.

40. ®yHKIMS pacnpeneneHns BepoSTHOCTEl! CiTyuaifHO BETMYHHBI, €¢ CBOHCTBA U TPaduK.

41. BeposTHOCTb MONaJaHuUs CIy4aifHON BEIMYMHBI HA 3a/JaHHBIN y4yacTOK. TeopeMa o BEpOSITHOCTH OTAENBHO B3STOTO 3HAYEHUS
HEMNPEPBIBHOMN CITy4allHOM BEJTMYHHBI.

42. IInoTHOCTh pacmpeneneHus BepoarHocTeil. CBoicTBa IIIOTHOCTH, UX Fe€OMETPUYECKas HHTEPIPETALU.

43. MaTemMaTH4eCcKOe OKHIaHUE JUCKPETHOM M HEMIPEPBIBHOM ClTy4aiiHoi BennynH. CBOWCTBA MATEMAaTUUYECKOTO OXHIAHHS.

44. Moja v MeiiaHa CITy4aifHON BEJIMYMHBI.

45. Jlucnepcus U cpeliHee KBapaTHUECKOe OTKIOHEHNE TUCKPETHON U HENPEPBIBHOM citydaiiHON BenuuuH. CBOMCTBA AUCIIEPCHUM.

ITpumepHsbIe 3agaHus 1JIs IPOBEICHUS TEKYIIEro KOHTPOIIS U MPOMEXKYTOUHOM aTTeCTallui HAXOATCS Ha yueOHOM mopTaie
CI'YBT B kypce MATEMATUKA.

6.4. MeToauyeckne MaTepuaibl, oNpeaeIsiionie Npoueaypbl OLeHUBAHUS




DK3aMeH 10 JUCHUIUIMHE B 1 1 2 ceMecTpax COAEPKHUT TEOPETUIECKYIO YacTh, HAIPABICHHYIO HA OIIEHKY 3HAHUH U MIPaKTHYECKYIO
4acTh, HAIIPaBJICHHYIO Ha OLICHKY YMEHUH M HaBBIKOB, XapaKTEPH3YIOMNX (OPMUPOBAHUE YKa3aHHBIX KOMIICTECHIIUH.
Teoperudeckast 4acTh 3K3aMeHa 110 AUCLUIUINHE NIPEACTABIAET CO00I KOMIIIEKC BOIPOCOB Ha YCBOCHHE NIPOHIECHHOTO MaTepHaa —
HOHSATUS, ONIPENENICHUS, CBOUCTBA, TEOPEMBI.
B pamxkax TeopeTHueckoi 4acTy 00yUarOLIHIACS I KaXI0T0 Bopoca hopMyIUpyeT NpaBUIbHBIE, C €0 TOUKH 3PEHHS, OTBETHL.
3a7aHie CUNTAETCA BBIIIOIIHEHHBIM B TOM Clly4ae, €CJIU JJaHbl BEPHBIE OTBETHI HA BONPOCHL. B IpoTHBHOM ciyuae 3anaHKe
CUHUTACTCS HE BHINOJIHEHHBIM.
IIpakTHyeckas 4acTh dK3aMeHa 10 AUCLUILIMHE IPEACTaBIIeT 3a1a4l, HAPABICHHBIE HA BBIIBICHUE BO3MOKHOCTH IIPAKTUYECKOTO
MPUMEHEHUS] KOHKPETHOTO TEOPETHYECKOTO pa3/iena.
OK3aMeH BBICTABISIETCA C YUETOM PE3YJIbTaTOB BBIIIOJHEHUS TEOPETUUECKON U IPAKTUYECKOM YacTell B COOTBETCTBUU C
HpPUBEICHHBIMH HIDKE TPEOOBAaHUAMI.
Kpurepuu onenusanus:
"HeyJOBJICTBOPUTEIBHO" - 00yYaIOIIMICS TOKAa3bIBACT CI1a0blil ypPOBEHb TEOPETUUECKUX 3HAaHUH. HeyBepeHHO U Jtornuecku
HETIOCIIE0BATENbHO U3l1aracT MaTepual. HenpaBuibHO oTBeYaeT Ha JONOJHUTEIbHbIE BOIIPOCH] WIN 3aTPYJHIETCS C OTBETOM Ha
HuX. He umeet getkoro mpeacrasieHus 00 H3y4aeMOM MaTepHaie, JOIMycKaeT rpy0ble omiOKH. JJeMOHCTpUpYeT YaCTHUHEIE,
(parmMeHTapHbIE, OU€Hb IIOBEPXHOCTHBIC YMEHUS, JOITycKas rpyOble OMMOKH. JleMOHCTpHpYET HU3KUH yPOBEHb BIIaICHUS
MaTepraoM, J0IycKas TpyOsle ommOKH. PackpbuT coiepkaHie TEOPETHIECKOH U IIPaKTHIECKOH JacTel Omrera MeHee, 9eM Ha

59%.

"Y10BIEeTBOPUTENHHO" - 00yUYaIOIIMIACS MOKa3bIBaeT 3HAHUE OCHOBHOT'O JIEKIIMOHHOTO U MPaKTHYeCKOro MaTepuaina. B orBere He
BCErZa IPUCYTCTBYET JIOTHKA M3/10XKeHHs. OOyJatoIiCs HCIBITEIBACT 3aTPYAHCHUS IPH PEILICHHHN NTPAKTUIECKUX IPUMEPOB.
[ToxaspiBaeT (hparMeHTapHbIC, 9aCTHIHBIC 3HAHIA. [{eMOHCTpupyeT yMeHus 0e3 rpyOsx ommoOok. He oTpaboTaHbl HABBIKK U
HIpUEMBI CAMOCTOSATEIBHON paboThl. Packphli cofeprkaHne TeOPeTHUECKOM U MpakTHUecKor dacteit 6mnera Ha 60%-74%;
"Xopomo" - 00y4aronuiics IoKa3pIBaeT JOCTaTOYHBIN YPOBEHb TEOPETUUCCKUX U MPAKTUYECKUX 3HAHUIT, CBOOOIHO ONEpHPYET
OCHOBHBIMH TIOHATHAMHU. YMEET aHAJTH3UPOBATh, HO IOITyCKAeT HEKOTOPHIE MOTPenTHOCTH. OTBET IMMOCTPOCH JIOTHYHO, MaTepHal
M3J1araeTcs rpaMoTHO. JIeMOHCTpHpYeT 3HaHUS B 6a30BOM (CTaHIapTHOM) 00BEME, CIIOCOOCH PeIaTh THIIOBEIE 3a1a9H.
JleMoHCTpHUpYeT yMeHHUs Ha 6a30BOM (CTaHAAPTHOM) ypoBHE. Braneer 6a30BbIMM HaBBIKAMH M IIPHEMaMH 110]] KOHTPOJIEM HIIH
PYKOBOACTBOM. Packpbiil coziepskaHie TEOPETHIECKOH 1 IPaKTHYECKOH yacTeil Omtera Ha 75%-84%.
"OTngHO"- 00yJaroNHiiCcs TOKa3BIBAaCT HE TOJIBKO BEICOKHH YPOBEHb TEOPETHUECKUX 3HAHMH MO0 U3y9aeMOi AUCIUIUINHE, HO U
BUIUT MEKAUCIUIUTMHAPHBIC CBA3H; YMEET aHAIM3UPOBATh MpaKTHUeckue cuTyanun. OTBeT MOCTpoeH JoruuHo. MaTtepuan
U3J1araeTcsi YeTKO, ICHO, apIyMEHTHPOBAHHO. YMECTHO HCIIOJIb3yeT HH(OPMAIMOHHBIN U WILTIOCTPATUBHBIH MaTepual.
JleMOHCTpHpYET BEICOKUI yPOBCHDb 3HAHUI; CIIOCOOCH K CaMOCTOSTEIEHOMY aHAIN3Y M IPUMEHEHHUIO ITOJyYeHHbIX 3HAHHH.
JleMOHCTpHpPYET yMEHHS BEICOKOTO YPOBHSI; CIIOCOOEH pa3paboTaTh CaMOCTOSTENIBHBIN MOAXO K PEIICHUIO TOCTaBICHHON 3aJauH.
Bitasieet HaBbIKAMM ¥ IPMEMaMH Ha BEICOKOM YPOBHE, CIIOCOOEH AaTh COOCTBEHHYIO OLICHKY M3y4aeMoro Marepuaia. Packpbli
COJIepKaHUE TEOPETHYECKON M MpaKkTHYecKol yacteil omiera Ha 85%-100%.

7. YA4EBHO-METOIUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUILIJIMHBI (MOAYJIS)

7.1 PexomeHnayemasi iuTepaTypa

7.1.1. OcHoBHas JaUTEpaTypa

ABTOpBI, COCTaBUTCIIN

3arnaBue

I/I3I[8.TGJ'IBCTBO, ron

JI1.1 |Harancon U. I1. Kpatkuii kypc BbicIIel MaTeMaTHKu Mocksa: Jlans, 2009
JI1.2 | TyraunOaes A. A., Teopus BeposiTHOCTEH U MaTeMaTUYecKasi CTATUCTHUKA Mocksa: Jlans, 2011
Kpynun B. I
JI1.3 | Iuckynos Huxomnait Juddepernnanbaoe 1 HHTETPATBHOE HCUUCICHUS: yued. mocodue Mocksa: Hurerpain-
CemeHOBUY JUIS CTYZICHTOB BY30B IIpecc, 2001
7.1.2. lonoHUTEIbHAS JIUTEPaTypa
ABTODBI, COCTaBUTEIHU 3arnaBue W3narenscTBO, rOI
JI2.1 |I'mypman Bnagumup PykoBozcTBO K pelieHtIo 3a1a4 o TEOPUH BEPOSTHOCTEN U Mocksa: Bricuiee
Edumosnu MaTeMaTHUYECKON CTaTUCTHKE: yuel. mocooue obpazosanue, 2008
JI2.2 | Munopckwuii Bacunuit | COopHHK 3a1a4 10 BBICIIEH MaTeMaThKe: y4eo. mocodue Mocksa: U3n-Bo Ous.-
ITaBmoBHu Mmar. mt., 2006
JI2.3 | JInmneBna Ombra Marematnka: yae6HOE TIocOOne Hosocubnpck: CI'YBT,
HUropesHa, lepbakoBa 2017
T'anuna
BnagumuposHa
7.1.3. MeTtopnyeckne pa3padoTku
ABTOpBI, COCTaBUTENIU 3arnaBue WznarenscTBo, rox
JI3.1 | droxoma C. U., MeTtoaudeckue yka3aHUs U 3a/1aHUS 10 BBICIIEH MaTeMaTHKE K Hosocubupck: HI'ABT,
EnunoBa E. C., TUIIOBOMY pacueTy 1o TeMe "OyHKIUY MHOTUX IEPEMEHHBIX " 1997
[Ta6anuna B. 1.
JI3.2 |EmunoBa E. C., MeTtoauueckue yKka3aHus ¥ 3a/I1aHUs 110 BBICIIICH MaTeMaTHKE K Hosocubupck: HI'ABT,
la6ammaa B. 1. TunoBoMy pacuéry "/Iuddepernnansaoe NcUUCIeHHE QYHKINT 1997

0/1HOM nmepeMeHHON"




ABTODBI, COCTaBUTENH

3armaBue

W3znarenscTBO, TOI

JI3.3 [TaBpmioBa AneBTHHA
MuxaiinoBHa,
[ep6akoBa [amuna

BnagumuposHa

AHanuTHYecKas TeOMETPUS: METOJ. YKa3. M 3aJaHus 10 BBICIIEH
MaTeMaTHKe [ cTyIeHTOB | Kypca o4. popmMbl 00yueHHs BCexX
criett. |

Hosocubupck: HTABT,
2009

OmneparonHas cucrema Windows

7.3 IlepeyeHb MPOrPaAaMMHOIO ol0ecneYeHu st

IMaxeT nmpukiIagHOTO MIpOrpamMMHOT0 obecriedeHust Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIIMHBI (MOAYJIS)

Hasnauenue O6opynoBaHue
YyeOHast ayIUTOpUSA i | AynuropHast gocka; Komriekr ydeOHo# Mebenu; MynbTuMequiiHOe 00OpYIOBaHHUE: HPOEKTOP
MIPOBEICHUS 3aHATHUH | (cTalMOHAPHBIN ), 3KkpaH (cTaruoHapHbii), [TK (mepeHocHoi)
JICKIIMOHHOTO THIIA
Yuebnas ayIUTOpUs qutst | AynuropHas nocka; Kommiexr yaebHoit mebenn
MIPOBEICHUS MPAaKTUIECKUX
3aHATHI
YaebHas AyIUTOPHS quts | AynuropHast nocka; Komrurekt yaeOHoi Mmebemn
HPOBEACHUS TPYIIOBBIX u
WHIMBUAYAIBHBIX KOHCYJIbTAIUN
VYuebHas ayIUTOpUS quts | AynuropHas tocka; Komrutek yaeOHo#H Medenn

IIPOBEIEHUSI TEKYILEro KOHTPOJIS
U IPOMEXKYTOYHOH aTTecTalul

ITomemnieHue his:
CaMOCTOSITEIIBHOM paboThI
oOyJarommxcs

IIK - 2 T,
INEKTPOHHYIO

Kommnekr yuebHoit Mebenu;
00€eCIIeunBaIOINX  JIOCTYyNl B
YHuBepcurera

MOJAKIIOUEHHBIX K cetu "HHTepHer" U
MHGOPMAMOHHO-00pa30BaTEIbHYIO  CpEeIy




