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Kamudukarus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 11 3ET

Yacos 1o yueGHOMY IJIaHy 396 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCJIE: JK3aMeHsHI 1, 2
ayAUTOPHbIE 3aHATH 128
caMocCTosTeIbHas paboTa 184
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 28 |28 |36 (36 |64 |64
IMpakTuyeckne 28 28 |36 (36 |64 |64
Wnas KoHTaKTHas 6 6 6 6 12 |12
pabota
Uroro ayn. 56 [56 |72 |72 |128 (128
KonrakrtHast pabora |62 |62 (78 |78 |140 | 140
Cam. pabota 82 |82 102|102 |184 (184
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 180 [ 180 | 216 [ 216 | 396 | 396




Paboyast mporpamMma qUCIHHUILTAHBI

MaremaTuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DepepanbHbIN rOCYIAPCTBEHHBIM 00pa30BaTENIbHBINA CTAHIAPT BBICIIET0 00pa30BaHus - GakalaBpuar 1o HampaBICHHUIO MOATOTOBKA
38.03.02 MenemxmenT (mpuka3 MunoopHayku Poccun ot 12.08.2020 r. Ne 970)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmmsol:

38.03.02 Hanpasnenue noaroroBku "MenemxkmeHT"
IIpodwuis "busHec-aHanuTHKa B ypaBIeHUH"
rojJ Havaja noAarotosku 2024

PaGouyro nporpamMmmy cocTaBuii(u):
x.m.H., Joyenm, Jluneeuy Onvea Heopesna
Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuii kagenpoit Bukynos CtanuciaB BukropoBud



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 JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpeGoBanusi K NpeABapUTEILHON MOATOTOBKE 00yJaIOLIEerocsi:

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)

OIIK-2: CriocoGeH ocylecTBISITH cO0pP, 00padOTKY U aHAJIM3 JaHHBIX, HEOOXOAMMBIX [IJIsl pellleHHs] MOCTABJIEHHBIX
yIpaBJIeHYeCKHX 3224, C HCMOJIb30BAHHEM COBPEMEHHOTO HHCTPYMEHTAPHS M HHTEJLUIEKTYAJIbHbIX HH(POPMAIIMOHHO-
AHAJINTHYECKUX CHCTEM;

OIIK-2.1: Mcnonb3yeT cCOBpeMEHHbBIE HHTEIUIEKTYaJIbHbIE HH()OPMAIIMOHHO-aHATUTHYECKHE CUCTEMBI JUIS TOTy4eHHsI 1 00pabOTKH
nHpopMaun

OIIK-2.3: OcyImecTBIsAeT ¢ HCTIOIBF30BaHUEM COBPEMEHHOTO HHCTPYMEHTapHs 00pab0TKy M aHAIH3 JaHHBIX, HEOOXOANMBIX JUIS
pemeHus NOCTABJICHHBIX YIIPABJICHYCCKUX 3a1a4

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00YYAIOLIHIICA T0/IKEH

31

3HaTh:

3.1.1

COBpCMeHHLIfI MaTeMaTHYCCKUI HHCprMeHTapHﬁ, HpI/IMCHﬂeMHﬁ JUIA O6pa60TKH W aHaJIM3a JaHHBIX, H€O6XO,HPIMLIX JUIA
PCHICHHS ITOCTABJICHHBIX YIIPABJICHUYCCKUX 3a1a4

3.2

YMmerhb:

3.2.1

MIPUMEHSTh COBPEMEHHBI MaTeMaTHYECKUI HHCTPYMEHTapHii AJ1st cOopa, 00pabOTKH 1 aHAIIU3a JaHHBIX, HEOOXOAUMBIX
JUTSL PEIIICHUS MIOCTABICHHBIX VITPABJICHYCCKHX 3a]1a4;

3.2.2 | ncrionb30BaTh COBPEMEHHBIH MaTeMaTHIECKUi HHCTPYMEHTApUH 1 00pabOTKH 1 aHaIn3a JaHHBIX, HEOOXOJUMBIX JUIS
pEeIICHUS TOCTABICHHBIX YIIPAaBICHUECKHX 3312
3.3 | Baagerb:
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISI)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHSA/ Cemectp | YUacos | Jlurepatypa | IlpIlo
3aHATUSA / Kvpe AroT
Paznen | Paszpeu 1. JIuneiinas anredopa
Jlex Jluneiinas anre6pa /Jlex/ 1 6 JI1.1 JI1.3 0
IIp Jluneiinas anre6pa /Tlp/ 1 6 J12.3 0
Cp Jlunetinas anredpa /Cp/ 1 8 J12.3 0
HKP Jluneiinas anredpa /MIKP/ 1 2 0
Paznen | Paznen 2. BekropHas ajredopa
Jlex Bekrophas anrebpa /Jlex/ 1 12 JI1.1 J11.3 0
Ip Bekropnas anredpa /I1p/ 1 12 J12.3 0
Cp Bekrophas anredpa /Cp/ 1 12 J12.3 0
HKP Bekrophas anreopa /MKP/ 1 2 0
Paznen | Paszgen 3. AnanuTudyeckasi reoMeTpust
Jlex Amnanutuueckas reomerpus /JIex/ 1 0 J1.1J11.3 0
IIp Amnanutnueckas reometpust /IIp/ 1 0 J12.3 0
Cp Amnanutnueckas reomerpus /Cp/ 1 46 JI2.3J13.3 0
Paszmen | Pa3gen 4. Ilepemennas. [penen. @ynxknus
Jlex Iepemennas. [Ipenen. Oynxnus /Jlex/ 1 6 JI1.1 JI1.3 0
IIp Iepemennas. I[Ipenen. @ynxuus /TIp/ 1 6 J12.3 0
Cp Iepemennas. Ipenen. dynxuns /Cp/ 1 10 J12.3 0
HKP Iepemennas. [Ipenen. dynxuns /MKP/ 1 1 0




Paznen | Pasgen 5. Ind¢epennnanbruoe ucuucienue GyHKIui oxHOM
nepeMeHHOMI
Jlex JuddepennunanpHoe ucuucaeHne GyHKIMA 0JHON mepeMeHHoH /JIek/ 1 4 JI1.1 J11.3 0
Ip JuddepennnanpHoe ucUucaeHre GYHKIMA 0HON mepeMenHo# /TIp/ 1 4 J12.3 0
Cp Juddepennnanbaoe ucuucieHne GyHKIHA oqHON iepemenHoi /Cp/ 1 6 JI2.3J13.2 0
UKP Hudbdepenuuanproe ucuncieHne GpyHKuid ogHon nepemenHoi /MKP/ 1 1 0
Jlex Juddepenunansuoe ucuucaenue GyHKIUA oJHON nepemMeHHoH /JIek/ 2 4 JI.1J11.3 0
IIp JuddepenunansHoe ucuucaenne GyHKIUA oqHOH nepemeHHoH /IIp/ 2 4 J12.3 0
Cp Juddepennuansaoe HcanucieHne GyHKIHH oqHOM nepemenHoit /Cp/ 2 8 J12.3]13.2 0
HKP Jupdepennuansroe ucuncienne GpyHKmi ogHol nepemenHoi /MKP/ 2 1 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 28 J12.2 0
HKP Heonpenenennsrii u onpeaeneHHsiid naTerpan /MKP/ 2 1 0
Pazpen |Paspen 7. @yHKIMH HECKOJIbKUX IlepeMEHHbIX
Jlex OyHKINH HECKOIBKHUX epeMeHHBIX /JIex/ 2 4 JI1.1J11.3 0
IIp OYHKIIMY HECKOJIBKUX MepeMeHHbIX /T1p/ 2 4 J2.2 0
Cp ODYHKIIMY HECKOJIBKHX MepeMeHHbIX /Cp/ 2 10 JI3.1 0
UKP ODYHKIMY HECKOJIBKHX nepeMeHHbIX /TKP/ 2 2 0
Paznen | Pa3pen 8. Inddepennnanbubie ypaBHeHHS
Jlex Hudbdepenuunanbueie ypapaeHus /JIex/ 2 14 JI1.1 J11.3 0
IIp Jduddepenunansusie ypasHenus /I1p/ 2 14 2.2 0
Cp Jduddepenunansusie ypasHeHus /Cp/ 2 26 2.2 0
HKP Juddepennuansueie ypapaerus /MKP/ 2 2 0
Paszmen | Pa3gen 9. Teopus BepositTHocTeii. BeposiTHOCTH COOBITHIA.
Jlex Teopus BeposiTHOCTEH. BepostHocT coObITHit. /JIek/ 2 0 J1.2 0
IIp Teopus BeposTHOCTEH. BepostHOCTH cOOBITHIL. /TIp/ 2 0 J12.1 0
Cp Teopus BeposiTHOCTEH. BepostHocTH cobsITHit. /Cp/ 2 30 J2.1 0
HKP Teopus BeposTHOCTeH. BepositHocTH coObITHi. /TKP/ 2 0 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.
CBoOHiCTBa CMEIIaHHOTO NPOM3BecHIU. KOMIUIeKCHBIE YicTa U JeWCTBHS Haa HUMH. M300paskeHne KOMIUIEKCHBIX YHCeN Ha
IUIOCKOCTH. MOyITb M apryMEeHT KOMIIIEKCHOTO YHcia. Anredpamdeckas H TPUTOHOMETpHIecKasi (POpMbI KOMIUIEKCHOTO YHCIIA.
Dopmyna Oitnepa. [TokazaTtensHast popma KoMIIeKcHOro uncnaa. KopeHb 13 KOMIIEKCHBIX YUCeT.




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

IMonsatne GyHKIMN. 3aBUCHMBIC U HE3aBIUCHUMEBIE TIEPEMEHHBIE, 00JIACTh OIPEIeNICHNS M MHOXKECTBO 3HaUCHUH (QyHKIMH. CIIOCOOHI
3ananus pyakiun. 'paduk Gyakiaun. OCHOBHBIE CBOWCTBA (PYHKIIMU: MOHOTOHHOCTD, Y€THOCTD, IEPUOTUIHOCTD,
orpanudeHHOCTh. Choxnas ¢pyHkuus. IlonsTue okpectHocty Touku. [Ipenen pynkuun B Touke. [Ipegen pynkunu Ha
6eckoHeuHOCTH. beckoHeuHO Mablie 1 OeckoHedHO Oombmre GyHKIUH. TeopeMa o CBsI3H OECKOHEYHO MaJIbIX U OECKOHEYHO
6ospimx BemuauH. [1epBrIil 1 BTOPOit 3aMeuarensHble peensl. CpaBHeHHE OCCKOHEYHO MaJIBIX, SKBUBAJICHTHBIE OECKOHEYHO
Maunble. OCHOBHBIE SKBUBAJIEHTHOCTH. HenpepbIBHOCTD (DYHKITMH B TOUKE U Ha OTPE3KE, CBOWCTBA HEMPEPHIBHBIX (QYHKIIUH.
Kiaccugukanus Toyek pa3pbiBa (HyHKIUH.

Pazpmen 5. luddpepernnansaoe ucurcnenne GyHKIUH OJHOH IEPEeMEHHOMN.

[TonsTue npon3BoaHON HYHKIMU B TOUKE. | eOMETpHUUECKUil CMBICIT TPOU3BOJHON. Y paBHEHHS KacaTeIbHOM 1 HOPMaH K TpaguKy
¢yskiun. [paBuna HaxoxaeHus nponsogHoi. [Tonsrue nuddepennnana pynkuu. [IponsBoaHas cnoxHOI

¢ynxnnu. [Ipon3BoHBIE BEICIINX ITOPSIKOB.

2 cemectp

Pazpmen 5. Tuddepernnansaoe ucurncinenne GyHKIUH OJHOH IEpEeMEHHOM.

Teopemsl Poss, Jlarpanka, Komm. Dxctpemymsl pyHKIMM, HeoOxonumoe ycaoBue. [Ipu3Haku HOCTOSHCTBA, BO3pacTaHUs U
yObIBaHus QyHKIMHK. JlOCTaTOUHBIE IPU3HAKHU CYILIECTBOBAHUS SKCTpeMyMa (DYHKIHH. BhITyKi1ocTh, BOTHYTOCTD TpaduKa
¢ynxnnu. Toukn mepern6a. JlocTaTodHbIe IPU3HAKY BHITYKJIOCTH, BOTHYTOCTH Ipaduka GpyHKIMH U TOUKH 1epernoda. [Ipasuo
Jlonurans. Acumnrots! rpaduka ¢pyHkuuu. Buasl acumnror. O0muii mnad ucciaegoBanus GyHKIMK U HOCTpoeHus eé rpaduka

Paznen 6. HeonpeneneHnHsiii u ornpeneseHHbIN HHTETPall.

IlepBooOpa3Has (hyHKIMS U HEONIPEAEIeHHbBIM HHTEeTpall. TeopeMa CylecTBOBaHMUS MepBooOpa3Hoil. CBOHCTBA HEONPEACICHHOTO
uHTerpana. Tabnuiia OCHOBHBIX MHTErpanoB. MeTo/ 3aMeHbI IEpeMEHHOM B HEOIpPeIeIeHHOM HHTerpane. MeTo/] HHTerpUpOBaHUs
TI0 YacTsSM B HEONPEEICHHOM HHTerpalie. PannoHansHble 1poodu. MHTErprupoBaHie NpocTeHIINX palMOHaIbHBIX IPOOEH.
Pa3noxeHne parioHaIbHON IpoOH Ha IMpocTeHIIHe.

3agada o BRIYMCICHUY IUIONIA N KPUBOIHHEHHON Gurypsl. OnpeneneHHslil narerpan. Teopema cymecTBoBaHusa. OCHOBHbIE
cBoiicTBa onpeneneHHoro uarerpana. ®opmyna Hetorona — Jleiibuuia. 3amMmeHa nepeMeHHON B ONpe/IeICHHOM HHTETpae.
HuTerprpoBaHue 10 YacTsAM B onpenesieHHoM nHTerpane. HecoOcTBenHbIe mHTETpais! 1 u 2 pona. ITnormans mimockoi GpUryps! B
IpSAMOYTOJIbHOH IEKapTOBOM CUCTEME KOOPAUHAT.

Paznen 7. @yHKIIMN HECKOJIBKUX NIEPEMEHHBIX.

[onsTtre QyHKIMN IBYX TepeMeHHBIX. CIIocO0BI 3a1aHus (QYHKIHH ABYX IIEPEMEHHEBIX, 001acTh ee onpezeneHus. OKpecTHOCTh
pamuyca r Touku. IIpenen GpyHKIHM ABYX IepeMeHHBIX. YacTHBIE U MONHOE NpUpaIIeHus (YHKIUH IBYX MepeMeHHbIX. YacTHEIe
HPOU3BOIHbIE (PYHKIMH JABYX NIEPEMEHHBIX, X I€OMETpUUCCKUi cMbICI. HYacTHble U epeHnnansl, NoIHbIi anddepeHpan
(YHKIHH OBYX MTepeMEHHbBIX. YacTHBIC TPOM3BOIHEIC BEICIINX MOPSIKOB. TeopeMa 0 He3aBUCHMOCTH OT ITOCTIE0BATEIEHOCTH
muddepernuposanus. DKcTpeMyM (YHKIUH ABYX NepeMeHHBIX. HeoOXoMMMble i JOCTaTOUHBIC YCIOBUS CYIIECTBOBAHHS
JKCTPEMyMa.

Paznen 8. luddepeHnnanbHbie ypaBHEHHUS.

IonsTtue muddepernnansHoro ypaBHeHus. Ilopsanok, pemenue 1uddepeHnuansHOro ypaBHeHUs. IHTerpansHble KpUBBIE.
Juddepennunansipie ypaBHeHHs 1-ro nopsaka: oOuui By, 3anada Korn, obliee 1 4acTHOE peIIeHus, 00N 1 4aCTHBIN
uHTerpaisl. JuddepeHmansHpe ypaBHEHHUS ¢ pa3/IeICHHBIMU U pa3/IeNTIOIINMHICS ITepeMeHHBIMH. JINHEeHHBIe
nuddepennnansabie ypaBHeHHS 1-ro nopsaaxa. JuddepeHnnansabie ypaBHEHHUS BBICIINX MOPSIKOB, TOMYCKAIOINE TOHIKCHNE
nopsizaka (3 Buna). O0uie NOHATHS O TMHEHHBIX OTHOPOAHBIX AU (epeHIaTbHBIX YPaBHEHUAX BBICIINX ITOPSAIKOB: ONpeIeleHue,
HOHATHE O JIMHEHHO HE3aBUCHMBIX (YHKIMSX, (GyHAAMEHTaIbHAs CUCTEMa penieHui. Teopema o CTpyKType 0OILIero pemeHus
JIMHEHHOTO OXHOPOAHOTO IU(depeHIHaAIFHOTO ypaBHEHUS. BriBoa (hopMyst i1t 00Imero peneHus JJNHEHHOTO 0THOPOTHOTO
nuddepeHnnanTbHOro ypaBHeHHs 2-T0 nopsaaka. JInHeitHble HeotHOPOIHBIE () depeHInaIbHbIe ypaBHeHUS. TeopeMa o CTpyKType
001IIero peleHust IMHEIHOro HEOTHOPOAHOT0 AuddepeHIansHoro ypasHeHus . JInneiinsle HeoqHOpoaHbIe HUddepeHIaTbHbIC
YpaBHEHHS C TIPABOH YaCThIO CIIEIIMAIEHOTO BH/IA.

ITpakTHdeckue 3aHATUSA

1 cemectp
IIpakTuyeckoe 3anarue 1. OnpenenuTens U ero CBOWCTBA. BruucieHne onpeaenuTens o CTpoKe, CTOI0Iy
ITpakTudeckoe 3anATHe 2. Pemenne cucrem nuHeHHbIX ypaBHeHUH (MeTon Kpamepa, meton I"aycca amst KBapaTHBIX CUCTEM)
IMpakTHyeckoe 3anaTHe 3. Pemenne cucreM TMHEWHBIX ypaBHEHHH (MeTox ["aycca Ayt MpOU3BOIBHBIX CHCTEM)
IIpakTnueckoe 3anarue 4. Bekropsl. JIuHelHble onepanuy Hajl BEKTOPAMHU.
IIpaktnyeckoe 3anarue 5. JlelcTBUS C BEKTOpaMH, 3alaHHbIMU KOOpJMHATAMHU
ITpakTuyeckoe 3anatre 6. CkaasipHOE MPOU3BEAECHHE BEKTOPOB
ITpakTuueckoe 3ansaTHe 7. BekTopHOE U CMEIIaHHOE ITPOU3BEIECHUS BEKTOPOB
IIpaktiueckoe 3austue 8. KontponsHas pabora
ITpakTudeckoe 3anarue 9. KommnekcHsle uncna
IMpakTryeckoe 3ansarue 10. yHKIMN: 007aCTH ONpeAeIeHus, 00IacTh 3HAUCHHUH, CBOICTBA, TpadMKH INHEWHOH QyHKIHH,
KBaIPaTUYHOI, 0OpaTHOH MPOTIOPIIHOHATEHOCTH.
IIpaktuyeckoe 3anarue 11.Ilpeaens! GyHKIMNA: OCHOBHBIE HeonpeaeaeHHoCTH. b.6. 1 6.M. pyHKIMH




[Ipaktiueckoe 3aHsTHE 12. 3aMeyaTeNnbHbIC MPEACIE

I[Mpaxtuueckoe 3anstue 13. [IpousBonnas n nuddepenunan

IMpakTraeckoe 3ansarue 14. [Ipon3BogHas CI0KHOI (QYHKIIMK U IPONU3BOAHBIC BBICIINX HOPSIKOB

2 cemectp

IIpaktuyeckoe 3anarue 1. [IpaBuno Jlonurans. UccnenoBanue GyHKIMNA Ha MOHOTOHHOCTD U 9KCTPEMYMBI C ITOMOILBIO TIEPBOH
MPOU3BOTHOMN.

IIpakTiaeckoe 3ausaTHe 2. AcuMITOTH rpaduka ¢pyHknun. [lomHoe necnenoBanne QyHKIMH U MocTpoeHue Tpaduka.
IIpaktrueckoe 3anstue 3. Ileppoobpas3Hble U HEONPEAETICHHBII HHTETPal: HEOCPEICTBEHHOE HHTETPHPOBAHNUE.
I[Tpaxtuueckoe 3austie 4. MHTErpHpOoBaHye MOABEICHUEM 11011 3HAK AuddepeHuaa, 3aMeHa epeMeHHOIH.
IMpakTrdeckoe 3ansaTHe 5. @opMyna HHTETPHUPOBAHHUS 1T0 YACTSIM. MIHTErprpoBaHNe PAlMOHATIBHBIX APOOEH.
IIpaktiueckoe 3ausTue 6. OnpeneneHHbI HHTETpal U ero BeraucieHue (¢popmyna Herorona—JleitoauIa)
IIpakTuyeckoe 3anarue 7. Heco6cTBeHHbIN nHTerpai 1 u 2 poaa: BEIYHCICHUE.

[Tpaxtiueckoe 3austie 8. [IpuioskeHus onpeneIeHHOro HHTerpaa (BEMHUCICHHE IUIomanei Guryp n o0beMoB Tel BpaleHHs)
[IpakTiaeckoe 3ausTHe 9. YHKIIMN HECKONBKNX IEPEMEHHBIX: YaCTHBIE IPOM3BOAHBIC U TU((epeHIHal.
IIpaktiueckoe 3ansTue 10 YacTHBIC MPOU3BOAHBIC BTOPOTO MOPSAAKA U IKCTPEMYM (QDYHKIIUHU JBYX NEPEMEHHBIX.
IMpaktnueckoe 3ausatue 11. KonrposbHas padoTta

IMpakTrdeckoe 3ansarue 12. [uddepeHnmansapie ypaBHEHUS 1-T0 MOPSIKa ¢ pa3AeITIOMINMHUCS ITepEeMEHHBIMH.
IIpakriueckoe 3austue 13. JIunelnsle quepeHnnaIbHbIe ypaBHEHHS 1-ro mopsaka
IIpakTuyeckoe 3anstue 14. JuddepeHnmanbabie ypaBHEHHS N-I0 TOPSIKa, TOMYCKAIOINE TTOHIKEHHE TOPsIIKa.
I[Tpaxtiueckoe 3austie 15-16. Jluneiinsie ogHopoauble quddepeHnInanbHbe ypaBHEHUS N-TO TTOPSIIKa.
IIpakTrueckoe 3anstue 17-18. JluneitHpie HeoqHOPOAHBIE AU depeHITnaNbHbBIE YPaBHEHHUS N-TO MOPSIKA.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEICTB

- 3aJaHus U1 IIPOBEACHUA KOHTPOJIBHBIX pa60T;
- OK3aMCHAITUOHHBIC BOIIPOCHI.

6.2. Tembl NMCLMEHHBIX PadoT

KonTponbHbIe pabOTHI IO TEMaM:

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

2. KoMIuiekcHbIe ncIia (JIOManHss KOHTPOJIbHAs padboTa)

3. Brrancnenne npenenoB OyHKINH (JOMANIHSS KOHTPOIbHAs paboTa)
4. UccnepoBanue GyHKIMN (TOMAIIHAS KOHTPOJIbHAs paboTa)

5. OnpenenéHHbIN 1 HeonpeAenEHHBIA HHTErpal (2 cemectp).

6. Tnddepennnansaple ypaBHEHIS(IOMAIIHS KOHTPOJIbHAS paboTa).
3. JuddepennuansHele 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, BEIYHNTAHUE, yMHOKCHHE MaTPHIBI HA YHCIIO, TPOU3BEACHIE MATPUII).

2. MuHop u anrebpanyeckoe T0MOMHEHHE deMenTa. OnpeaenauTensd I-ro Nopsaka.

3. CgolicTBa ompeneauTeneii.

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

5. Pemenue cucreM NuHERHBIX anredOpandeckux ypaBHeHuil merogom Kpamepa. Teopema Kpamepa.

6. CrcTeMBl m ypaBHEHHH C N1 HEW3BECTHBIMH. PABHOCHIIEHBIE CHCTEMBI. DlIleMEHTapHBIE TPeo0pa3oBaHMs CHCTEM JIMHEHHBIX
anredpandeckux ypaBHEHHH. Teopema o mepeBojie CHCTEMBI B PABHOCIIIBHYIO €1 CHCTEMY.

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

Paznen 2. BekropHast anredpa.

8. OCHOBHBIE TIOHATHS U OTIPeeNICHUS] BEKTOPHOMN anreOpsl (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. KoopauraTsl BeKTOpa B JaHHOM Oaswuce (onpeneneHue). OpToHOpMHUPOBaHHEIH 6a3uc. HaxoxaeHne KoopIuHAT BEKTOpa 110
W3BECTHBIM KOOPJMHATaM €TI0 Hayajla i KOHIIA.

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

12. CkansipHOe NpON3BEJACHUE BEKTOPOB, CBOMCTBA CKAIIPHOTO ITPOU3BEICHUSI.

13. IlpuMeHeHue CKaISPHOTO IPOU3BEICHHS K PEIICHUIO 3a1a4 (MOIYIb BEKTOpa, IJIHHA OTPe3Ka, YTolI MEXKAy BEKTOPaMH, yCIOBHE
OPTOTOHAILHOCTH BEKTOPOB, IPOCSKIIMS BEKTOPA HA BEKTOP).

14. BekTOpHOE ITPOM3BEICHHE IBYX BEKTOPOB, CBOHCTBA BEKTOPHOTO ITPOM3BEICHUS.

15. IlpuMeHeHNEe BEKTOPHOTO IIPOU3BEACHHS K PEIICHUIO 3a/1a4 (TUIOIIA X apajliesiorpaMMa, TPEYyroNbHIKA, YTOI MEXITy
BEKTOPaMH).

16. CMemaHHOE IPOM3BEICHUE TPEX BEKTOPOB — onpezeneHne. CMelanHoe IPOM3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B




OpPTOHOPMHPOBAHHOM Oazuce.
17. CBolicTBa CMEIIIAHHOTO TPOM3BEICHUS.

Paznen 3. AnanuTnueckas reOMETpUs

18. IlpssMoyronbHas JekapToBa CUCTeMa KOOPUHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHast TouKa 1 HOPMaJIbHbIH BEKTOP MJIOCKOCTH. Y paBHEHHE MIOCKOCTH, IPOXOSIIECH Yepes TaHHYIO TOUKY
MEePIEeHANKYIIPHO JaHHOMY BekTopy. OOImee ypaBHEHHE INTOCKOCTH.

20. YpaBHEHHE IIIOCKOCTH, IPOXOASAIIEH uepe3 TpU TOUKU. Y paBHEHHE IIIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSAX.
21. OnopHas To4Ka U HAIIPaBIAIOMIUI BeKTOp npsMoit. Ob1Iue, napaMeTpuieckre, KAHOHUUECKUE YPAaBHEHUS NIPSIMON B
npocTtpaHcTBe. KaHOHIYeckne ypaBHEHHUS MIPSIMOH B IPOCTPAHCTBE, MPOXOAMICH Yepe3 IBE TOUKH.

22. Yroa Mex Iy IpsIMOM U IUIOCKOCTBIO. TouKa repecedeHus NpsiMON U INIOCKOCTH.

23. IIpsimas Ha MWIOCKOCTH. Pa3nuynble BUABI ypaBHEHUs MIPSIMOI Ha IMJIOCKOCTH.

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

25. Omunc. KaHoHNUYeCKUe ypaBHEHUsI JJIMIICA U €r0 IOCTPOEHHE.

26. 'mnep6ona. KanoHn4ueckue ypaBHEHUs THIIEPOOIIBI U €€ IOCTPOCHHUE.

27. Ilapabona. KanoHnueckue ypaBHEHHUs NapaboIbl U €¢ MOCTPOCHHE.

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

28. [lonarue QpyHKUNHU. 3aBUCUMBIE U HE3aBHCHUMBIE TIEpeMEHHbIE, 00acTh ONpEeNeHNs] 1 MHOXKECTBO 3HAYCHUH (QYHKIIHH.
Crioco0b1 3amanus GyHKiud. ['paduk GyHKIHH.

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

30. CnoxxHas GyHKIUS.

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

32. IIpenen pyHKIMH HA OECKOHSYHOCTH.

33. BeckoHeuHO Maitble 1 OecKOHEeuHO Oobiire GyHKIn. Teopema o cBsa3u OECKOHEUHO MaBIX U OECKOHEYHO OOJBIINX BETUYHH.
34. TlepBblil U BTOPO 3aMevaTeNIbHbIE TIPEAETbI.

35. DKBUBaNIEHTHbIE OCCKOHEYHO MaJjble BeIMUMHBI. OCHOBHBIC SKBHBAJICHTHOCTH.

36. HermpepbiBHOCTS (DyHKIIMH B TOUKE M Ha oTpeske. Kitaccuukanms Touek pa3peiBa. CBoiicTBa HENIPEPHIBHBIX (QYHKIIHI.

Pasnen 5. IuddepenimansHoe ucurcaeHue GyHKIMNA OHON TepeMeHHO.

37. IloHsTHE IPOU3BOTHOM (DYHKINH B TOUKE.

38. 'eoMeTpHIECKUH CMBICIT IPOU3BOTHOM. YPaBHEHNS KacaTeNbHON U HOpMAJH K TpaduKy QyHKIHH.
39. IIpou3BOIHBIE BBICIIUX MOPSIKOB.

40. TTonsitue nuddepenimana GyHKIUH.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Paznen 5. Anddepenimanpaoe neanciieHne GyHKIMNA OQHON IIepeMeHHOMH.

1. OxcTpeMyMBI HYHKIHH.

2. ITpu3Haku MOCTOSHCTBA, BO3PACTaHUS M YOBIBAaHHS (DYHKIIUH.

3. JlocraTo4Hble NPU3HAKH CYIIECTBOBAHHS 3KCTPEMyMa (QYHKIHH.

4. BBIyKJIOCTB, BOTHYTOCTH I'paduka ¢pyHKuum. Touku meperuda.

5. JlocTaTo4HBIE IPU3HAKH BBIMYKJIOCTH, BOTHYTOCTH Ipaduka (GpyHKIIMH U TOUKH Ieperuoa.

6. IIpaswiio Jlonurans.

7. AcuMnTOTHI rpaduka GYHKIUH. BHIBI aCHMITTOT.

8. O6mmit maH uccnenoBaHusd GYHKIUH U IOCTPOSHHS €€ TpaduKa.

9. KommiekcHble 4ucna: onpejeneHue, AeiicTBUTeNbHas 1 MHUMAas YaCTH KOMIUIEKCHOTO YUCIIa, MHUMAs €JUHUIIA, PABHBIE,
CONPsKEHHbIE KOMIUIEKCHBIE YHCTA.

10. [deiicTBusI HaJ KOMIUICKCHBIME YrcIaMy. M300pakeHre KOMIUIEKCHBIX YHCEI.

11. TpuroHoMeTpudeckast ¥ mokaszaTeabHast (GOpMBI 3aITUCH KOMIUIEKCHBIX YHCEIL.

12. YMHOXeHHe U JieTIeHHe KOMIUIEKCHBIX YHCell B TPUrOHOMeTpHrueckoi popme. @opmyna Myaspa. M3BnedeHne apuMeTHIecKux
KOpHEH M3 KOMIUIEKCHBIX YHCEL.

Paznen 6. HeonpeneneHHslit u onpeneieHHbIN HHTErpai

13. TlepBooOpa3Has (pyHKIMS U HEONPEAEICHHbIH HHTerpal. TeopeMa CylecTBOBaHUs IEPBOOOPA3HOM.
14. CBoiicTBa HEOIIPEAEIEHHOIO UHTErpaa.

15. MeTon 3aMeHbl IEPEMEHHOI B HEONIPEIEIIEHHOM HHTETpalle.

16. MeTtoa UHTErpupoBaHUs MO YACTSAM B HEONPEJEIEHHOM HHTErpaie.

17. ParmonansHble pobu. MIHTErprpoBaHne MPOCTEHINX PAIOHATIBHBIX APOOEH.

18. PaznoxxeHne pannoHAIBHOM ApOOH HA POCTEHIIe

19. 3amava o BEIYHMCICHNH IJIOLIAIN KPUBOJIMHEHHON Gurypsl. OnpeneneHHblii uHTerpai. TeopeMa cyiie-CTBOBAHHS.
20. OCHOBHBIE CBOICTBA OMPEIEIICHHOTO HHTErpaa.

21. ®opmyna Herotona — JleiOHmMIA.

22. 3aMeHa IepeMEeHHOH B OIIPeAeIeHHOM HHTETpaJe.

23. MHTerpupoBaHue 0 YacTsAM B OIPENeIEHHOM HHTErpae.

24. HecoOCTBEHHBIC HHTETPAIIBI ¢ OECKOHEYHBIMH TIpEIeTIaMu.

25. HecoOCTBEHHBIC HHTETPAIIBI OT PA3PBIBHOM (DYHKIIUHL.

26. [1nomans miockoi GUrypsl B MpsIMOYTOJIBHOM J1EKapTOBOM CUCTEME KOOPIHHAT.




Paznen 7. @yHKIMU HECKOJIBKUX NEPEMEHHBIX.

27. Ionstre HyHKINU OBYX repeMeHHbIX. CriocoOs! 3aanns (QyHKIMN IBYX ITIEPEMEHHBIX, 00IaCTh €€ OIIpeaeIeHHA.

28. YacTHBIC 1 IOTHOE MPUPAIICHUS (PYHKIHH ABYX IEPEMCHHBIX.

29. YacTtHble MPOM3BOIHBIE (PYHKIIMHU IBYX MTEPEMEHHBIX.

30. IMomubii uddepeniman QyHKIUU IBYX TEPEMEHHBIX, YaCTHBIE MU HepeHIIHATbI.

31. KacaTenbHas INIOCKOCTb X HOPMaJb K IOBEPXHOCTH.

32. YacTHble MPOU3BOIHBIEC BBICIINX MOPSAIKOB. TeopeMa 0 HE3aBUCUMOCTH OT IOCIE0BaTeIbHOCTU JU(epeHInpOBaHNS.
33. DkerpeMyM QyHKIHH ABYX NepeMeHHbIX. HeoOX0auMble 1 10CTaTOUHbIE YCIIOBHUS CYLIECTBOBAHUS SKCTPEMYMA.

Pa3nmen 8. lucppepennnanbabie ypaBHSHHS

34. Tlonsarue nuddepeHunansHoro ypasuenus. Iopsnok, pemenne audpdepeHaabHoro ypapHeHus. HTerpanbHble KpUBbIE.
35. Juddepenunanbuble ypaBHeHUs 1-ro mopsiaka: oOmuii Buz, 3agada Komm, obee 1 yacTHOE penieHus1, OOLIMIT U YaCTHBIH
HMHTETPaJbL.

36. MuddeperuanbHble ypaBHEHUS € pa3AeleHHbIMU U Pa3AeIIOMUMHUCS IePEMEHHBIMH.

37. Jluneiinsie muddepenmanbabie ypaBHEeHUS 1-T0 mopsika.

38. IuddepernuanbHble ypaBHEHHUS BEICIINX ITOPSAAKOB, JOITYCKAIOIIHE TIOHKEHHE TOpsAKT.

39. OOmue MOHATHSA O JTMHEHHBIX OJHOPOIHBIX TU((EpPEeHIHANTBHBIX YPAaBHEHHUAX BBICIINX MOPSIKOB (OTpeeNieHre, IOHSITHE O
JUHEHHO He3aBUCUMBIX (QyHKUMAX, GyHIAMEHTaIbHas cucTeMa perienuil). Teopema o CTpyKType o0IIero permeHus JMHEHHOTo
OJTHOPOJJHOTO I depeHINATEHOTO YPaBHEHHS.

40. BeiBox popMyIt [UTs OOIIETO peIIeHNs IMHEHHOT0 OAHOPOTHOTO UG (GEepeHIIANEHOTO YpaBHEHUS 2-T0 TOPSIIKA.

41. Jluneiinsle HeogHOpOAHBIE TU(depeHnnansHble ypaBHeHHA. OnpenenexHue. TeopemMa 0 CTpyKType OOIIero peleHus! TMHEHHOTO
HEOJJHOPOHOTO AP HEPEHIIMAIBHOTO YPaBHEHHUSL.

42. JIuneiiHbIe HEOTHOPOAHBIE MU(depeHInaNBHbIC YpaBHEHHS C ITPaBOi YacThIO CHENHAIBHOTO BUAA (3 ciaydas).

Paznen 9. DnemMeHTH TEOpUH BEPOSTHOCTEH.

43. DneMeHTb! KOMOMHATOPUKHU. Pasnuunble BUAbI coenuHeHuit [lepecranoBku. Pasmerenns. Couerannsi.
44. TIpeamet Teopun BeposTHOCTeH. Mcnpitanue. Mcxon nenbiranus. Kinaccudukanns coOsrtaid. [TomHas rpymma coOBITHA.
45. Yacrota nosineHust coobITus. Knaccudeckoe onpeneneHue BeposITHOCTH.

46. Cymma, IpoU3BeICHHE, Pa3HOCTh COOBITHH.

47. YcaoBHast BEpOSITHOCTD.

48. TeopeMsbl CIOKEHUS BEPOATHOCTEHN U CIEACTBUS U3 HUX.

49. Teopema yMHOXEHUS BEPOSATHOCTEH U €€ CIeACTBUSI.

50. Teopema 0 BEpOSITHOCTH IIOSIBIICHHS XOTS OBl OTHOTO COOBITHSL.

51. Teopema o ITOTHOW BEPOSTHOCTH COOBITHS.

52. BepostHOocTs runore3. @opmynel baifeca.

53. INoBropenue ucnbitanuit. @opmyna bepuymin. HausepostHeiiiee 41ca0 HACTYIUICHHH COOBITHSL.

54. Acumrrotrueckue Gopmynsl. @opmyna [Tyaccona.

55. JloxanbHas Teopema Myaspa — Jlamaca.

56. NnterpanbHas Teopema Jlamnaca.

Paznen 10. Onementsl Teopun BepositHocTed. CitydaliHble BETMYUHBL.

57. Ciry4aiiHble BEITMUYHMHBI, UX BUBL. 3aKOH pacHpeeNIeHUs caydalHOM BenuduHbl. Pang pacnpenenenns. MHOTOYyronbHIK
pacrhpeneneHus.

58. dyHKIHMSA paciipeaeIeH s BepOATHOCTEH CITydaifHONW BEJIMYMHEI, €€ CBOWCTBA M TpaduK.

59. BeposATHOCTB NONaAaHus CIy4aliHON BEJIMYUHBI HA 33JaHHBII yU4acTOK. TeopeMa 0 BEpOSITHOCTU OTAENBHO B3STOTO 3HAYCHUS
HENPEPBIBHOH ClTydailiHON BEJIMYUHBI.

60. ITnoTHOCTB pacnpesneneHus BeposiTHocTed. CBOICTBA MIIOTHOCTH, UX T€OMETPUYECKAs! UHTEPIIPETALIUSL.

61. MaTtemaTHueckoe 0xKHUIaHNe JUCKPETHOM U HENIPEPBIBHOM ciiydaiiHOM BeauuuH. CBOMCTBA MaTEMATUYECKOTO 0>KUAAHUS.

62. Monia v MeinaHa CIIy4aifHOW BEIUYIHHBL.

63. lucniepcust u cpefHee KBapaTHieckoe OTKIOHEHUE IUCKPETHON U HENPephIBHON ciydaifHoit BennyuH. CBOWCTBA AUCTIEPCHH.

[IpumepHbIe 3a1aHus U IPOBEACHHS TEKYIIET0 KOHTPOJIS U IIPOMEKYTOUHOH aTTeCTAallMK HaXOITCSA Ha ydeOHOM MopTale
CI'YBT B xypce MATEMATHKA.

6.4. Meronmueckune MaTepHuaJibl, ONPEACTAIIINE MPOHECAYPbI OICHUBAHUA

DK3aMeH 10 JUCHUILIHHE B 1 1 2 ceMecTpax COACPIKUT TEOPETUUCCKYIO YacTh, HAIIPABICHHYIO HAa OLICHKY 3HAHUHN U IPAKTUYCCKYIO
4acTh, HAIIPABICHHYIO HA OIICHKY YMEHHI W HaBBIKOB, XapaKTePH3YIOMNX (POPMUPOBAHHE YKa3aHHBIX KOMITCTCHITH.
TeopeTndeckast 9acTh 3K3aMeHa 0 JTUCIHUITIMHE IIPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEHHE IIPOHIEHHOTO MaTepraa —
TIOHSTHSI, OTIPEICIIEHNS], CBOHCTBA, TEOPEMBI.

B pamkax TeopeTHdyeckoil 4acTh 00yJaroImuiics g KaXI0ro Borpoca GopMyITHpYeT PaBUIIbHBIC, C €r0 TOYKH 3PEHHS, OTBETHI.
3amgaHue CUUTACTCS BHIITOJHEHHBIM B TOM CIIydae, €CIIH JTaHbl BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTHBHOM citydae 3amaHue
CUHTAETCS] HE BHIMTOIIHEHHBIM.

IIpakTHyeckas yacTh K3aMEHa 0 AUCLMIUIMHE IPEICTABISICT 3a/1a4, HAPABJICHHBIC HAa BBIBICHUE BO3MOKHOCTH IIPAKTHYECKOTO
NPUMEHECHUS] KOHKPETHOT'O TEOPETHYECKOTO paszea.

OK3aMeH BBICTABIIETCS C YUSTOM PE3yNbTaTOB BBIIOIIHEHUS TEOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
NPUBEICHHBIMH HIKE TPECOOBAHHUAMH.

Kputepun onieHHBaHMS:




"HEYOBIETBOPUTENBHO" - 00YJaIOIIUICS TOKa3bIBaeT CIA0bIH YPOBEHb TEOPETHUECKHUX 3HAHUI. HeyBepeHHO U TorndecKu
HEToCJIe0BaTeNIbHO H3araeT MaTepral. HempaBunbHO OTBeYaeT Ha JOMOJIHUTENbHbBIE BOIIPOCH] MM 3aTPYAHSAETCS C OTBETOM Ha
HIX. He nmeeT geTkoro mpeacrasieHns 00 M3ydaeMoM MaTepHaie, JOIMycKaeT Ipyosle omuoku. JleMOHCTprupyeT YacTHIHEIE,
(hparMeHTapHBIC, OYEHB TOBEPXHOCTHBIC YMEHHS, JOITyCKas IpyoOble omHOKH. [leMOHCTpUpPyeT HU3KHUH YPOBCHD BIIaICHUS
MaTepHajoM, JIoMycKas rpyobie omnOKu. PACKpBLT cofiepkaHue TEOPETUIECKO U MPAaKTHUECKON yacTel Ouera MeHee, yeM Ha

59%.

"V oBIEeTBOPUTENBHO" - 00yJatomuiics MOKa3bIBaeT 3HAHIE OCHOBHOTO JICKIIIOHHOTO ¥ IPaKTHIEeCKOro MaTepruana. B oreere He
BCET/la MPUCYTCTBYET JOTUKA H3T0keHHs. OOydaromuiics UCIIBITHIBACT 3aTPyAHEHHMS TIPH PEIICHUN IPAKTHUCCKUX MTPUMEPOB.
ITokasbiBaeT GparMeHTapHbIC, YaCTUYHbIE 3HAHUS. [JleMOHCTpHUpyeT yMeHus 6e3 TpyObIx ommnbok. He orpaboTaHb! HaBBIKK U
TPUEMBI CAMOCTOSTEIBHON paboTHI. PACKPBLT cotepkaHe TEOPETHIECKOH 1 IIPaKTHIeCcKoi dactel Omera Ha 60%-74%);
"Xoporo" - obygaromuiics TOKa3bIBaeT JOCTATOYHBIA YPOBCHb TEOPETHUECKHUX U MPAKTUUECKUX 3HAHMH, CBOOOIHO ONEepHpyeT
OCHOBHBIMHU TOHATHSIMU. YMEET aHaIU3UPOBATh, HO JIOMYCKAaeT HEKOTOPbIe MOrpemHocTH. OTBET MOCTPOEH JIOTMYHO, MaTepHa
U3J1araercs rpaMoTHO. JleMoHCTpUpyeT 3HaHUs B 6a30BOM (CTaHIAPTHOM) 00BEME, CIIOCOOEH pellaTh THIIOBBIC 3a/1a4H.
JleMoHCTpHpYeT yMeHHMS Ha 0a30BOM (CTaHAAPTHOM) ypoBHE. Biiaseetr 6a30BEIMI HaBBIKAMHU M IIPHEMaMH T10J1 KOHTPOJIEM HIIH
PYKOBOACTBOM. Packpbl cofieprkaHne TEeOPETHUECKOM U MpaKTHUeCcKoi yacTeit 6mera Ha 75%-84%.
"OTnn4HO"- 00yHaIOIHMICS TTOKA3bIBAET HE TOJILKO BEICOKUH YPOBEHb TEOPETHUECKHX 3HAHUM 110 U3Y4aeMOW JMCHMILIIHE, HO U
BUIUT MEXIUCIUILTIHAPHBIC CBSI3H; YMEET aHAM3UPOBATh PAKTHUECKHE CUTYali. OTBET IIOCTPOCH JIOTHYHO. MaTepuain
M3J1araeTcs 4eTKO, ICHO, apTyMEHTHPOBAaHHO. Y MECTHO HCIIONIB3yeT HH()OPMAIIMOHHBIN 1 MILTIOCTPATUBHBIA MaTepHall.
JleMOHCTpHUpYET BBICOKHMI yPOBEHb 3HAHHIA; CIOCOOEH K CaMOCTOSITEIbHOMY aHANN3Y U IPUMEHEHHIO MTOTYyIEeHHBIX 3HAHHUM.
JleMOHCTpHpYeT YMEHHUS BBICOKOTO YPOBHS; CIOCOOCH pa3paboTaTh caMOCTOSITENIBHBIN MOAXO/ K PEIICHUIO IIOCTaBICHHON 3a1a4n.
Brnaneer HaBBIKaMM M IpHEMaMH Ha BBICOKOM YPOBHE, CITIOCOOCH 1aTh COOCTBEHHYIO OLICHKY H3y4aeMOoro MaTeprana. Packpsin
coJiepKaHne TEOPETHIECKON U PAKTUIECKOH yacTeit Ounera Ha 85%-100%.

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

7.1 PexomeHnayemas JJUTEpaTypa

7.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBO, TOA
JI1.1 |Haraucon U. I1. Kpatkuii kypc BbICIIEH MaTeMaTUKU Mocksa: Jlans, 2009
JI1.2 | TyranbaeB A. A., Teopus BepossTHOCTEH 1 MaTeMaTHYeCKas CTaTUCTUKA Mockaa: Jlans, 2011
Kpynun B. T
JI1.3 | IIuckynoB Hukonait JuddeperunanbHoe ¥ UHTETpajIbHOE UCUUCIECHUS: yuel. mocodue Mocksa: UnaTerpai-
CemeHOBUY JUISL CTYZIEHTOB BY30B IIpecc, 2001
7.1.2. lonoJIHUTEIbHASA JINTEPATYpa
ABTOpBI, COCTaBUTEIN 3aryiaBue WznarenscTBO, 01
JI2.1 | I'mypman Brnagumup PykoBoaCcTBO K pemIeHHIO 3a/1a4 IO TEOPUHU BEPOSATHOCTEN U Mockga: Beicmi.
EdumoBny MaTeMaTHYeCKOI CTaTHCTHKE: yaed. mocobue obpa3zosanue, 2008
JI2.2 [ Munopcknit Bacunmii | CO0pHUK 3a7ad 1Mo BBICIIEH MaTeMaTHKe: ydel. mocodue Mocksa: U31-Bo ®us.-
IlaBnoBUY Mmar. aut., 2006
JI2.3 | JIuneBuu Onbra MatemaTuka: yueOHOE TocoOue HoBocubupck: CI'YBT,
Hropesna, lllepbakoBa 2017
Tlanuna
BuagumuposHa
7.1.3. MeTtoanueckne pa3padoTkn
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI3.1 [ Hroxoma C. 1., Metoauueckue yka3aHus U 33[aHUs 110 BBICIIEH MaTeMaTUKE K Hosocubupck: HI'ABT,
Emunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKINN MHOTUX NepEMEHHBIX " 1997
[la6anmaa B. 1.
JI3.2 |EnunoBa E. C., Metoandeckue ykazaHus U 3alaHusl 110 BbICLIEH MaTeMaTHKe K HoBocubupck: HI'ABT,
[abanuua B. 1. TUIoBoMYy pacuéry "duddepeHimanpaoe neunucieHne GpyHKmmm 1997
oJlHOU TepeMeHHOn"
JI3.3 |T'aBpusoBa AneBTuHa | AHaTUTHYeCKas F€OMETPHs: METOA. YKa3. U 3aJaHus 1O BbICIIEH Hosocubupck: HU'ABT,
MuxaiinoBHa, MaTeMaTHKe [J1s1 CTyAeHTOB 1 Kypca o4. GopMbl 00ydeHHs BceX 2009
[lepbakosa ["annHa criett. |
BnagumuposHa

7.3 IlepevyeHb MPOrPaMMHOI0 0GecnedeHust

Onepanuonnas cucrema Windows

[Taker nmpuxagHOTO IMporpaMMHOro obecriedeHus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

VYuebHas

AyIUTOPHS

JIIA

AynuropHas nocka; Komruiekt ydeOHON MeOenn; MynbTHMenniiHOe o0OpymoOBaHUE:

MIPOEKTOP




[IPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaiuoHapHbIi), [TIK (mepeHocHOH)
JIEKIIMOHHOT'O TUIIa

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn
MIPOBEACHUS MPaKTHIECKUX

3aHATUN

YuebHas aAyAUTOPHS Ui | AyauropHast nocka; Kommiekt yuebHoii medenu
IIPOBEIEHUS TPYIIOBBIX u

WHIBAAYaIbHBIX KOHCYIbTAINH

ITomemenue qutst | Kommnekt yueGHOIT MeOenu Ha 15 mocagodHBIX MECT.

CaMOCTOSITENIbHON pa6otsl | IIK — 10 mr., noakmoyeHHbIX K cetd "MHTepHeT" M o0ecneuynBaroyX JOCTYI B 3JIEKTPOHHYIO
00yJaroImuxcs nH(OPManMOHHO-00pa30BaTENIbHYIO Cpelly Y HUBEPCHUTETA.
YuebHas AyIUTOPHS i | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

IIPOBEJIEHUs TEKYLIEro KOHTPOJSL
U IPOMEXXYTOUHOM aTTecTaluu




