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3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX TUCHUIIIMH
O6pa3oBarenpHast 26.03.04 Hampasnenue  moarotoBku "MH)keHEpPHO-3KOHOMHYECKOE
mporpamma TEXHOJIOTHH U OM3HEC-MPOLIECCOB BOJHOTO TPaHCIOpTa"

TIpoduis "UmkeHepHO-9KOHOMUYECKOE oOecTieueHre OU3HEC-TIPOIECCOB"
roJl Hayaja noArotosku 2024

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 11 3ET

YacoB o yaeOHOMY ITaHy 396 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIC: 9K3aMeHHI 2, 1
ayIUTOPHBIE 3aHATHUS 128
caMmocTosTeNbHast pabora 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

obecrieuenue



Paboyast mporpamMma qUCIHHUILTAHBI

MaremaTuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.04 NrxeHepHO-?KOHOMHIYECKOE 00eCIIeueHNe TEXHOIOTHI 1 OM3HEC-IIPOIIECCOB BOAHOTO TPAHCTIOPTa (TIpHKa3 MuHOOpHAYKH
Poccun ot 27.07.2021 r. Ne 676)

COCTABJICHA HA OCHOBAHHH Y4e0HOTI0 IJIaHA 00pPa30BaTeIbLHON MPOrPAMMBbI:

26.03.04 Hampasnerne nmoarotoBku "MHKeHEpHO-3KOHOMIUYECKOE oOecTiedeHre TeXHOIOT Uil 1 OM3HEC-IIPOIECCOB BOJHOTO
TpaHcnoprta"

ITpoduns "NHkeHepHO-9KOHOMUYECKOE 00ecTieueHre OU3HEC-TIPOIECCOB"

roJl Ha4aja noArotosku 2024

PaGouyro nporpamMmy coctaBuji(u):
K.m.H., Joyenm, Jlunesuu Onvea Heopesna
Pabouas mporpamMma oro0peHa Ha 3aceqaHIH Kadeapsl EcTecTBeHHO-HAYYHBIX AMCIHMILIMH

3aBenyromuii kadenpoit Buxynos CranuciaB Buxkroposuu



1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

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

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOXYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

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

YK-1: CnocofeH ocymecTB/ISTH NOMCK, KPUTHYECKU aHAJIM3 M CHHTE3 MH(POPMALUM, IPUMEHATH CHCTEMHBIN MOAXO0/ 1JIs1
peneHusi MoCTaBJEHHBIX 32124

VYK-1.1: OcymniecTBiseT MOKCK U CHHTE3 TOTYYCHHOW HHPOPMAITUH [T PENICHUS MTOCTABICHHBIX 3a]1a4

YK-1.2: IIpoBoaut KpuTHUIECKUiT aHATH3 HH()OPMALIUY IIPU PELICHIH ITOCTABICHHBIX 3312

VK-1.3: IIpuMeHsIeT CHCTEMHBIH MOIXO/ AJIS peIlIeHHs MOCTaBICHHbBIX 33134

OIIK-3: CniocoGeH UCcIo0JIb30BaTh OCHOBHBIE 3AKOHBI €CTECTBEHHO-HAYYHBIX JTUCHHUILIMH B IPO(ecCHOHATIbHOIM
AesITeTbHOCTH

OIIK-3.1: I/ICHOHLBYCT OCHOBHBIC 3aKOHbBI €CCTECTBCHHO-HAYUYHBIX JUCHUIIJINH

OIIK-3.2: [IpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYIHBIX AUCIUILUINH B IPOGECCHOHATBHON NESTENbHOCTH

OIIK-3.3: OpueHTupyeTcsi B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX TUCHUIUINH C UENBI0 IPUMEHEHUS UX B
podheCcCHOHATBHOM JAeITEIbHOCTH

B pesyibrate 0CBOCHMS AMCHUIIMHBI 00y4aIOLIUICS J0JIKEH

3.1 | 3naTh:

3.1.1 | ocHOBBI (byH}IaMeHTaJ'[BHLIX MaTEMAaTHYCCKUX 3HaHI/If/’I, HCO6XOI[I/IMI>IX I peHICHUA CTAaHAAPTHBIX 3a1a4
PO eCCHOHATBHOM JeSITETHHOCTH;

3.1.2 | OCHOBEI BEICIICH MaT€MaTUuKH, HCO6XOZ[I/IMI)IC I pCICHUA CTAaHAAPTHBIX 3alav HpO(beCCI/IOHaJIBHOI\;I JACATCIBHOCTH.

3.2 | YMeTh:

3.2.1 NPUMCHATH METOAbI MATEMATHYCCKOI'O aHaJIn3a I pCIICHUA CTaHAapTHBIX 3a1a4 HpO(I)eCCHOHaHLHOf/II JACATCIBbHOCTHU,

3.2.2 | IpUMEHSTh MaTeMATHICCKUI HHCTPYMEHTAPHI ISl PEIICHUS CTAHIAPTHBIX 33/1a4 MPO(eCCHOHATBHOMN A TSIBHOCTH.

3.3 | Baragern:

3.3.1 [ MaTeMaTHYECKUMH METOIaMH TIPH PEIICHUHN TPOPECCHOHATBHBIX 3a/1a4;

3.3.2 | HaBBIKAMH NPUMCHCHHUA MAaTEMATHYICCKUX MCTOJ0OB IIPHU PCIICHUN HpO(i)eCCI/IOHaJ'ILHBIX 3aaad.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHue pa3iesioB M TeM /BU] 3aHATUS/ Cemectp | Yacos | Jluteparypa | IIpIlo
3aHATHS / Kype ATroT

Paznen | Pa3pea 1. JIuneiinas anredpa

Jlek Jluneiinas anredpa /Jlex/ 1 6 J1.1J11.3

Ip Jlunetinas anreopa /TIp/ 1 6 J12.3

Cp Jluneiinas anreopa /Cp/ 1 8 J12.3




HKP Jluneiinas anre6pa /UKP/ 1 2 0
Paszmen | Pa3gen 2. BekTopHas aiarebpa
Jlex Bekropnas anre6pa /JIex/ 1 12 JI1.1 JI1.3 0
IIp Bekropnas anre6pa /IIp/ 1 12 J12.3 0
Cp Bexkropnas anre6pa /Cp/ 1 12 J12.3 0
HKP Bekropras anre6pa /MKP/ 1 2 0
Pazpen | Pa3spen 3. AHamTH4YecKasi reoMeTpuUst
Jlex Amnanmutideckas reomerpus /JIex/ 1 0 J1.1J11.3 0
Ip Ananmutideckas reomerpus /Ip/ 1 0 J12.3 0
Cp AnanmTtryaeckas reometpus /Cp/ 1 46 JI2.3713.3 0
Paznen | Pa3nen 4. Ilepemennasn. [Ipenesa. @ynkuus
Jlex Ilepemennas. [Ipenen. ®ynkuus /Jlex/ 1 6 JI1.1 J11.3 0
Ip Tlepemennas. [penen. ®yukuus /TIp/ 1 6 J12.3 0
Cp Iepemennas. [Ipenen. @ynkuus /Cp/ 1 10 JI2.3 0
UKP Iepemennas. IIpenen. ®ynkuus /MKP/ 1 1 0
Paznen | Pasgen S. Ind¢epennnanbrHoe ncuucienue GyHKIui 0xHOM
nepeMeHHOMI
Jlex JuddepennnanbHoe UCUUCIeHHe GYHKIMA 0THON mepeMeHHoH /JIek/ 1 4 JI1.1 J11.3 0
Ip JuddepennunanpHoe ucuucaeHre GYHKIMA 0fHON nmepeMenHo /TIp/ 1 4 J12.3 0
Cp JuddepennnanbHoe ucuucieHne GyHKIHA oqHol nepemenHoi /Cp/ 1 6 JI2.3J13.2 0
UKP Juddepennnanbaoe ucuucieHne GyHKIA ogHoN nepemennoi /MKP/ 1 1 0
Jlex HudbdepenuuanbHoe HcUUCIeHHE GYHKIMA OTHON epeMeHHo# /JIex/ 2 4 JIT.1JI1.3 0
IIp JduddepenunansHoe ucuucaenue GyHKIUA oqHON nepemeHHo# /IIp/ 2 4 J12.3 0
Cp JduddepenunansHoe ucuucaeHne GyHKIui onqHon nepemenHon /Cp/ 2 8 JI2.3J13.2 0
HKP Juddepennuansroe ucuncnenne GpyHKmi ogHol nepemenHoi /MKP/ 2 1 0
Paszmen | Pa3pen 6. Heonpee/leHHBIH U onpe/ie1eHHbIH HHTerpaJ
Jlex HeonpenenenHslit u onpeneeHHbINH nHTErpai /Jlex/ 2 14 JI1.1 JI1.3 0
IIp Heonpenenensslit u onpeaeneHHsid naTerpain /I1p/ 2 14 2.2 0
Cp Heomnpenenennstit u onpeneneHnslii naterpan /Cp/ 2 28 J12.2 0
HKP Heonpenenennsrit u onpeneneHasiid naTerpan /MKP/ 2 1 0
Pazpen |Paspen 7. @yHKIMH HECKOIbKUX IlepeMEHHbIX
Jlex OyHKIMH HECKOIBKHUX epeMeHHBIX /JIex/ 2 4 JI1.1 J11.3 0
Ip OyHKINH HECKOJBKHX MepeMeHHbIX /I1p/ 2 4 J2.2 0
Cp OyHKIIMY HECKOJIBKHX MepeMeHHbIX /Cp/ 2 10 JI3.1 0
UKP OyHKIMY HECKOJIBKUX nepeMeHHbIX /MTKP/ 2 2 0
Paznen | Pa3pen 8. Inddepennnanbubie ypaBHeHHS
Jlex Juddepennnansusie ypasHenus /JIex/ 2 14 JI1.1 J11.3 0
IIp Hudbdepenuunanbueie ypapuenus /I1p/ 2 14 2.2 0
Cp Hduddepenunansusie ypasHenus /Cp/ 2 26 2.2 0
UKP Huddepenunansusie ypasHenus /MKP/ 2 2 0
Paszmen | Pa3sgen 9. Teopus BepositTHocTeii. BeposiTHOCTH COOBITHIA.
Jlex Teopus BeposTHOCTEH. BepositHocTu coObITHid. /JIek/ 2 0 J1.2 0
IIp Teopus BeposTHOCTEH. BepostHOCcTH coObITHIL. /TIp/ 2 0 J12.1 0
Cp Teopus BepositHOCTe. BepositHocTH coObITHIA. /Cp/ 2 30 J12.1 0
HKP Teopus BeposTHOCTeH. BepostHocTH coObrTnit. /UKP/ 2 0 0

5. COJAEPKAHME JUCLUILIMHBI (MOAYJIST)

CO)ICp)KaHI/Ie JICKIITMOHHOT'O KypcCa

1 cemectp

Paznen 1. Jluneiinas anredpa.

Marpuisl. JleficTBUS HaJl MaTpULaMH (CI0KEHHE, BEIYUTAHUE, YMHOXKEHHE MaTPUIIBI HA YHCII0, IPOU3BEICHNE MAaTpHL). MuHODP U
anredpanyecKkoe J0IoJIHeHue deMenTa. Onpenenurens 1-ro nopsaxa. Ceoiictsa onpenenuteneii. O0mue cBeAeHNS 0 CUCTEMAX
JMHEHHBIX anredpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH ¢ N HEM3BECTHRIMU. PerieHne cuctemsl. CHCTEMBI COBMECTHBIE U

HECOBMECTHBIC, COBMECTHBIC ONPEACIICHHBIC U HCOTIPCACICHHBIC. Pemienue cucteM TUHEHHBIX anre6pa1/1qec1<1/1x ypaBHeHI/Iﬁ




metogoM Kpamepa. Teopema Kpamepa. Cuctems! m ypaBHEHUI ¢ n HEHM3BECTHBIMU. PABHOCHIIBHBIE CUCTEMBI. DJI€MEHTapHEIE
npeoOpa3oBaHUs CUCTEM JTMHEWHBIX anreOpandeckux ypaBHeHuil. TeopeMa o nmepeBoie CUCTEMBI B PABHOCUIIBHYIO € CUCTEMY.
Pemmenue crcteM TUHEHHBIX anreOpandeckux ypaBHEHUH MeTozoM ["aycca.

Pazgen 2. Bekropnas anre6pa.

OCHOBHBIE NTOHATHSA U ONPEEICHHUs BEKTOPHOH anre6psl (BEKTOP, KOIIMHEAPHbIE, KOMIITIAHAPHBIE BEKTOPBI, MOYJIb BEKTOPA,
paBHBIC BEKTOPEI, €IMHNYHBIH, HyJI€BOH BEKTOPHI). ba3wc Ha IIIOCKOCTH M B IPOCTPAHCTBE. TeopeMbl 0 pa3iokeHHH BEKTOPA 110
6a3ucy. Koopaunats! BekTopa B JaHHOM Oasuce (ompeaenexue). OpToHOpMHupoOBaHHBI 6a3uc. HaxoxaeHne KoopauHaT BEKTOpa Mo
U3BECTHBIM KOOpPIMHATAM €ro Hauala U KoHIa. JInHelHble onepaly HaJl BEKTOPaMU: CJIOXKEHHE, BBIYMTaHHE BEKTOPOB, YMHOKEHUE
BeKTOpa Ha yKcno. CKalsipHOe MPOU3BEJEHUE BEKTOPOB, CBOWCTBA CKAIAPHOro NpousseneHns. CKkanapHOe NIPOU3BEIEHNE
BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHpPOBaHHOM Oa3uce. [IpuMeHeHne CKaIIpHOTO POU3BEACHNUS K PEIICHHIO 3a/1a4
(Moxynb BeKTOpa, JUIMHA OTPEe3Ka, Yroll MeXIy BEeKTOpaMH, YCIOBHE OPTOrOHAIBHOCTH BEKTOPOB, IPOEKIUS BEKTOPa Ha BEKTOP).
Hamnpasnsromue KocuHychl BeKTopa. BekTopHOe nponsBeieHue AByX BEKTOPOB, CBOWCTBA BEKTOPHOTO MPOU3BeIeHUs. BekTopHOoe
MPOW3BE/ICHHE BEKTOPOB, 33JaHHBIX KOOPIMHATAMH B OPTOHOPMHPOBAHHOM 0a3nce. [IprMeHeHe BEeKTOPHOTO MPON3BEICHHS K
pelIeHuro 3aaad (II0IaAb NapanieIorpaMMa, II0IaAb TPEYroIbHUKA, YIOJI MeX Iy BekTopamu). CMelIaHHOe IPOU3BECHUE TPEX
BEKTOPOB — onpezeineHne. CMelanHoe TPOU3BEACHNUE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B OPTOHOPMHUPOBAHHOM Oasuce.
CBoHiCTBa CMEIIaHHOTO MPOM3BeAeHIU. KOMIIeKCHBIE YHcTa M JeUCTBUS HaJx HUMH. M300paskeHie KOMIUTEKCHBIX YHCe Ha
IUIOCKOCTH. MOJyITb M apryMEeHT KOMIIIEKCHOTO YHcia. Anredpamdeckas H TPUTOHOMeTpHIecKasi (POpMbI KOMIUIEKCHOTO YHCIIA.
®dopmyna Diinepa. [lokazarenbHas popma KOMILIEKCHOro yrcia. KopeHb U3 KOMIUIEKCHBIX YUCEd.

Paznen 4. Ilepemennas. Ilpenen. OyHkuus.

IonsTtre GyHkIMU. 3aBUCHMBIC M HE3aBUCUMBIEC IEpEMEHHbIE, 001aCTh OIPeAeIeHHs U MHOXKECTBO 3HaueHu pyHknuu. CnocoOst
3ananus Gynknun. ['paduk ¢pynkun. OcHOBHBIE CBOMCTBA (QYHKIMH: MOHOTOHHOCTb, YeTHOCTB, IEPHOUYHOCTS,
orpanndeHHOCTh. CnoxkHas ¢pyHkuus. [lorsTrne okpectHOCTH TOukH. [Ipenen Gpyrakimm B Touke. [Ipenen GpyHkmm Ha
6ecxoneuHocTH. beckoHeuHO Manblie 1 6eckoHedHO Oombmre QyHKIMHA. Teopema o CBSI3H OECKOHEYHO MaNIbIX X OECKOHEYHO
Gonbuinx BennuuH. [IepBblid M BTOpoii 3aMeuarenbHble npesenbl. CpaBHeHNE OECKOHEYHO MajlblX, 3KBUBAICHTHbIE OECKOHEYHO
Masble. OCHOBHBIE SKBUBAJICHTHOCTH. HellpephIBHOCTE (DYHKIIMH B TOUKE M HA OTPE3Ke, CBOWCTBA HEIIPEPBIBHBIX (DYHKIIMI.
Krraccu¢mkanus Touex pa3psiBa GyHKIHH.

Pasnen 5. IuddepenimansHoe ucurcaeHue GyHKIMNA OHON TepeMeHHO.

IMonsTne mpon3BoIHOI GYHKIMHU B TOUKe. ['eoMeTpHIecKnii CMBICT IPOM3BOAHON. Y paBHEHHS KacaTeIbHOW I HOPMaITH K rpaduky
¢ynxnnn. [pasruina HaxoxxneHUs npon3BoaHON. [TorsaTne nuddepenmmana Gpynkiwm. [IponsBonHas CI0XKHON
¢ynxnuu.[Ipon3BogHbIE BBICIINX MOPSAKOB.

2 cemecTp

Pasnen 5. IuddepenimansHoe ucurcacHue GyHKIMNA OHON TepeMeHHOM.

Teopemsr Poss, Jlarpamka, Komm. Dxctpemymbl hyHKITUH, He0OX0quMoe yeiaoBue. [Ipu3Haky MOCTOSHCTBA, BO3PACTAHHS U
yObBaHMsI QyHKIMH. JlOCTaTOYHBIE MPU3HAKH CYIIECTBOBAHMS IKCTpeMyMa (PYHKIIMU. BBITYKII0CTh, BOTHYTOCTH Tpaduka
¢ynkuun. Touku nepernba. JlocraToyHble MPU3HAKK BRIITYKJIOCTH, BOTHYTOCTH Irpaduka GyHKIIMM U TOUKK nieperuda. [Ipasuio
Jlonurans. Acumnrots! rpaduka ¢pyHKuud. Buner acummror. OOmuii mral ncciaeqoBanus (GyHKIMA | TOCTPOCHUS e€ rpaduka

Paznen 6. HeonpeneneHHslit 1 onpeaeneHHbIN HHTETPal.

ITepooOpa3Has (yHKIMS U HeoNpeIeJIeHHbIH nHTerpai. Teopema cyiecTBoBaHus epBooOpa3Hoil. CBOWCTBA HEONPEIEICHHOTO
uHTerpana. Tabnuia OCHOBHBIX HHTETpaioB. MeTo/| 3aMeHbI IEpEeMEHHON B HEOPE/ICIIEHHOM HHTETpase. MeTo ] HHTerpHPOBaHUS
TI0 YacTsAM B HEONpEIeICHHOM HHTerpaie. PammonansHele 1pobu. MHTErpupoBaHne MpoCcTeHIINX ParfMOHANBHBIX APOOeit.
Paznoxxenue pauroHanbHOM qpoOu Ha mpocTeiiue.

3ajaua 0 BHIUMCIICHHH TUIOMIAM KPUBOJIMHEHHOH (urypsl. OnpeneneHuslii nurerpai. Teopema cymecrBoBaHus. OCHOBHbIE
CBOIiCTBa omnpereneHHoro narerpaita. @opmymna HetotoHa — JleliOHuIa. 3aMeHa TepeMeHHOI B ONpe/IeIeHHOM HHTeTpae.
HHTerpupoBanue mo 4acTsM B olpeaeneHHoM unTerpane. Hecobctsennsie nnterpansl | u 2 poxa. Ilnomans miockoit ¢huryps: B
HpsSIMOYTOJIBHOM 1€KapTOBOM cUCTeMe KOOpAMHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

ITonstue QpyHkuuu 1ByX nepeMeHHbIX. CocoObl 3a1anust QyHKLIMHU IBYX EPEMEHHBIX, 001acTh ee onpeneneHus. OKpecTHOCTb
paanyca r roukd. [Ipenen ¢pyHkiun qByx nepeMeHHbIX. YacTHbIE U IOJTHOE NIPUpPAIECHNs (QYHKINH ABYX IIepeMEHHBIX. YacTHbIE
MPON3BOHBIC (DYHKIUH IBYX MEPEMEHHBIX, IX TeOMETPUIECKIH cMbIc. YacTHbIE muddepeHIHas, ITOIHBIH AndhepeHIal
(yHKINH OBYX NEepeMEHHbIX. YacTHBIC TPOU3BOIHEIE BRICIINX MOPSAAKOB. TeopeMa 0 HE3aBUCHMOCTH OT IOCTIE0BATEIFHOCTH
i depeHIpoBaHust. DKCTpeMyM (QyHKINH ABYX NepeMeHHbIX. HeoOXoanMbIe 1 10CTaTOYHbIE YCIIOBHS CYIIECTBOBAHHS
JKCTpEMyMa.

Paznen 8. luddepenunanbupie ypaBHEHHUS.

[Monstre nudpdepenHunansHoro ypapHenus. [lopanok, pemenue quddepeHInanbHOro ypaBHeHUs. MIHTerpaibHbIe KPUBBIE.
Juddepennmanbupie ypaBHeHUs 1-T0 mopsiaka: oOmwmii BUI, 3aaa4a Komm, obIiee u 9acTHOE pelieHusl, OOIINH 1 YaCTHBIH
uHTerpansl. JuddepeHmansHple ypaBHEHUS C pa3ielICHHBIMU U pa3AeNISIOIIUMUCS NTepeMEeHHbIMU. JInHeHHbIe

i depeHnnanbHble ypaBHeHUs 1-ro nopsaxa. AnddepeHnpnansHpie ypaBHEHHS BBICIINX MOPSAKOB, JOIYCKAIOINE TOHM)KEHUE
nopsaxka (3 suma). OOImye MOHATHS O IMHEHHBIX OTHOPOIHBIX AU PEPCHIIMATEHBIX YPAaBHEHHIAX BEICIINX ITOPSIKOB: ONpeeIeHue,
MOHATHE O TMHEHHO He3aBUCUMBIX (QYHKIUSX, (DyHIaMEHTaIbHAasl CHCTeMa pemeHni. TeopeMa o CTPYKType OOIIero pemeHns
JUHEHHOT0 0JHOpoAHOro AuddepeHnansHoro ypaBHeHus. BeiBon popmyn i 00I1Iero pereHus JMHEHHOT0 0JHOPOAHOTO




nuddepeHnnanTbHOro ypaBHeHH 2-T0 nopsaaka. JInHeitHble HeoHOPOIHBIE () depeHInaIbHbIe ypaBHeHUS. TeopeMa 0 CTpyKType
001IIero peleHust IMHEIHOr0 HEOTHOPOAHOT 0 AuddepeHIansHoro ypasHeHus . JInneiinsle HeoqHOpoaHbIe UddepeHIATbHbIC
YpaBHEHHS C TIPABOH YaCThIO CIIEIIMAIEHOTO BH/IA.

ITpakTHdeckue 3aHATUSA

1 cemectp
IIpaktiueckoe 3ansTue 1. OnpeaenuTens U ero CBOKCTBA. BerumcieHne onpeaenuTens o CTPOKe, CTOI0IY
ITpakTuyeckoe 3anATHe 2. Pemenue cucrem nuHeHHbIX ypaBHeHUH (MeTon Kpamepa, meton I"aycca amst KBapaTHBIX CUCTEM)
IMpakTryeckoe 3ansaTHe 3. Pemenne cucreM TMHEWHBIX ypaBHEHHH (MeTox ["aycca Ayt MpOU3BOIBHEIX CHCTEM)
IIpakTuueckoe 3anarue 4. Bekropel. JIuHelHble onepanuy Hajl BEKTOPAMU.
IIpaktuyeckoe 3anarue 5. JlelcTBUS C BEKTOpaMH, 3alaHHBIMU KOOpJMHATAMHU
ITpakTuyeckoe 3anatue 6. CkaasipHOE MPOU3BEAECHHE BEKTOPOB
IIpakTnueckoe 3ansatue 7. BeKTOpHOE U CMEIIaHHOE IPOU3BEICHUS BEKTOPOB
IIpaktiueckoe 3anstue 8. KontponsHas pabora
ITpakTuyeckoe 3anarue 9. KommnekcHsle uncna
IMpaktrdeckoe 3ansarue 10. yHKIMN: 007aCTH ONpeAeIeHNs, 00IaCTh 3HAUCHHUH, CBOICTBA, TpadMKK THHEHHOH QyHKIHH,
KBaIPaTUYHOI, 00paTHOH MPOTIOPIIHOHATEHOCTH.
IIpaktuyeckoe 3anarue 11.Ilpeaenst GyHKIMNA: OCHOBHBIE HeonpeaeaeHHoCTH. b.6. u 6.M. pyHKIMH
ITpakTudeckoe 3anaTHe 12. 3amedarenbHble TPEIEIbI
IIpakTryeckoe 3anarue 13. [IpousBoanas u quddepenman
IIpaktiueckoe 3austue 14. [IponsBogHas ca0XxHOH (QyHKIMU U TPOU3BOIHBIE BBICIIUX MOPSIKOB

2 cemectp
IMpaktraeckoe 3ansarue 1. [Ipasumo Jlomurans. MccnenoBanne GpyHKIMI Ha MOHOTOHHOCTD M 9KCTPEMYMEI € TIOMOIIBIO MIEPBOI
IIPOU3BOJHOM.
IIpakTuyeckoe 3anarue 2. AcumMntotsl rpaduka Gynkuuu. [lomHoe uccnenoBanue GyHKIUN U MOCTpoeHHE rpaduka.
ITpakTudeckoe 3anarue 3. IlepBooOpa3Hble U HEOMPEAEIEHHbIH HHTErPal: HEMOCPEACTBEHHOE HHTETPUPOBAHUE.
IIpakTHyeckoe 3anstue 4. UaTerprpoBaHme NoABeIcHHEM 11011 3HaK Auddepenimana, 3aMeHa nmepeMeHHO.
IIpaktiueckoe 3ansTue 5. opMyna HHTETPUPOBAHUSA IO YacTsIM. IHTerpupoBaHHe pallOHAIBHBIX JPOOEH.
I[Tpaxtuueckoe 3austie 6. OnpeaeseHHbIH HHTErpal 1 ero Beraucienue (popmyna Hetorona—Jlelionuna)
IMpaktrnueckoe 3anstue 7. HecoOcTBeHHBIH HHTErpa | U 2 polia: BEIYHCIICHUE.
IIpakTtiueckoe 3ausTue 8. [IpunokeHns onpeneIeHHOr0 HHTerpaa (BEIYUCICHUE TUToNanel Guryp 1 0ObeMOoB Tell BPAIICHH)
IIpaktiueckoe 3ansTHE 9. DYHKINU HECKONBKUX IEPEMEHHBIX: YaCTHBIE IPOU3BOAHBIC U TU((EpeHIHal.
I[Npaxtiueckoe 3ansitie 10 YacTHble TPOM3BOJHBIC BTOPOTO MOPSAKA M SKCTPEMYM (PYHKIUH IBYX IIEPEMEHHBIX.
IIpakTrueckoe 3anstue 11. KonTponsHas padora
IIpaktiueckoe 3anstue 12. JuddepeHuansabie ypaBHEHUS 1-ro MOpsIKa ¢ pa3AeisoMUMUCS TePEeMEHHBIMH.
Ipaxtuueckoe 3austue 13. Jluneitnslie nuddepeHnransHple ypaBHeHHs 1-ro nopsaka
IMpakTryeckoe 3ansarue 14. [luddepeHnmansaple ypaBHEHUS N-TO MOPSIKA, JOITyCKAIONIHe TIOHKEHHE TTOPSIKa.
IIpakTtiueckoe 3ausTue 15-16. JInHelHble 0MHOPOIHBIE AU hEepeHITHATBHBIC YPABHEHUS N-TO MOPSIIKA.
IIpakTuyeckoe 3ansrue 17-18. Jluneitnsle HeogHOpOAHBIE AU depeHnanpHble YpaBHEHUS N-T0 MOpsAKa.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. [lepevyeHb BHIOB OIIEHOYHBIX CPENCTB

- 3aJ1aHMs IS IPOBEJICHUSI KOHTPOJIBHBIX padoT;
- 9K3aMEHAIlMOHHBIE BOIIPOCHI.

6.2. Tembl NUCbMEHHBIX PadOT

KoHTposnbHbIE paboTHI 110 TEMaM:

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

2. KommnexcHsle gmcia (JOMAIIHAS KOHTPOJIbHas paboTa)

3. Boruncnenue npeaenoB OyHkuuu (JOMalIHIs KOHTPOJIbHAs paboTa)
4. UccnenoBanue (GyHKIUI (OMAIIHSSI KOHTPOJIbHAS paboTa)

5. OnpenenéHHbIi 1 HeonpeaenEHHBII nHTErpai (2 cemectp).

6. IuddepennmanbHple ypaBHEHUS(JOMAIIHSS KOHTPOJIbHAs padoTa).
3. IuddhepennumanbHpie ypaBHeHUS (2 cemMecTp).

6.3. KonrposabHble BONIPOCHI U 3aJaHUS

BOITPOCBI K OK3AMEHY B 1 cemectpe

Pazgen 1. Jluneiinas anrebpa.

1. Marpuusl. [leiicTBus HaJy MaTpuIiaMHu (CJI0KEHUE, BEIYMTAHHE, yMHOXKEHHUE MaTPHULIBI HA YUCIIO, TPOU3BECHHE MATPHLI).

2. MuHOp 1 anredpandeckoe TOMoTHEeHHe 31eMenTa. OnpeIenuTeNns I-ro IopsAaKa.

3. CpoiicTBa onpeAeIUTENEH.

4. O0mue cBeieHUs O CUCTeMax JMHEHHBIX anredpandeckux ypaBHeHUil. CHCTEMBI N ypaBHEHUI ¢ n HeU3BeCTHBIMU. Pemienne
cucteMbl. CHCTEMbI COBMECTHbIE 1 HECOBMECTHBIE, COBMECTHBIE OIPEIEICHHBIC U HEOIIPE/ICIICHHBIC.




5. Pemenue cucrem MMHEHHBIX anredpandeckux ypaBHeHuil metogoM Kpamepa. Teopema Kpamepa.

6. CucteMbl m ypaBHEHHMH ¢ N HEN3BECTHBIMH. PABHOCHIIBHBIE CHCTEMBI. DJIeMEHTapHbIE TPe0Opa30BaHUsI CHCTEM JIMHEHHBIX
anreOpanyeckux ypaBHeHHH. Teopema o mepeBoie CHCTEMBI B PaBHOCIIIBHYIO €1 CHCTEMY.

7. Permenne cucteM ITMHEHHBIX areOpandecKux ypaBHEHHI MeTonoM [aycca.

Pa3nen 2. BekropHast anreopa.

8. OCHOBHBIE TIOHATHS U OTIPEIeTICHNS BEKTOPHOH anreOpsl (BEKTOp, KOJUTMHEapHbIe, KOMIUIaHAPHBIC BEKTOPBI, MOTYIb BEKTOPA,
paBHBIE BEKTOPBI, €IMHUYHBIHN, HYJICBOH BEKTOPHI).

9. Bazuc Ha m10ckoCTH M B IPOCTpaHCTBE. TeopeMbl 0 pa3IokKEHHH BEKTOPA 110 Oasucy.

10. KoopruHaTsl BeKTOpa B JTaHHOM Oaswce (onpexneneHue). OpTOHOPMHUPOBaHHEIH 6a3uc. HaxoxeHne KoOpIiHAT BEKTOpa 110
M3BECTHBIM KOOPAMHATAM €ro Hadaljla U KOHIIA.

11. JIuneitHble onepanyy HaJl BEKTOPaMU: CI0KEHUE, BBIYUTAHUE BEKTOPOB, yMHOKEHHE BEKTOPA Ha YUCIIO.

12. CkansipHoe NpOU3BEIEHUE BEKTOPOB, CBOMCTBA CKASIPHOTO MPOU3BEACHHUS.

13. IlpuMeHeHne CKAIPHOTO MTPOM3BEACHIS K PEIICHUIO 3a1a4d (MOIYIb BEKTOpA, IJIHHA OTPE3Ka, YTOlI MEXKITy BEKTOPAMH, YCIIOBHUE
OPTOTOHAILHOCTH BEKTOPOB, IPOEKITHS BEKTOpa Ha BEKTOD).

14. BexTopHOE NpOHU3BEJECHUE ABYX BEKTOPOB, CBOWCTBA BEKTOPHOTO MPOU3BEICHUSI.

15. IlpuMeHeHNEe BEKTOPHOTO ITPOU3BEACHHS K PEIICHHUIO 3a1a4 (TUTOIIAH apajuiesiorpaMMa, TPEYroNbHIKa, YTOT MEXKITy
BEKTOPaMH).

16. CmemranHOe pOU3BEICHHE TPEX BEKTOPOB — ompeaeneHre. CMelanHoe MPOU3BeIeHIE BEKTOPOB, 3aJaHHbIX KOOPIUHATAMH B
OpPTOHOPMHMPOBAHHOM OasHce.

17. CBoiicTBa CMELIAHHOTO IIPOU3BEIEHMUS.

Paznen 3. AHanuTuueckas reoMeTpus

18. IIpsiMoyrospHast JeKapTOBa CUCTEMA KOOPIMHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas ToYKa U HOPMaJbHBIM BEKTOP MJIOCKOCTU. Y PaBHEHHE IUIOCKOCTH, IIPOXOSILEH Yepe3 JaHHYIO TOUKY
HepHEeHANKYISIPHO JaHHOMY BekTopy. OOI1ee ypaBHEHHUE IIIOCKOCTH.

20. YpaBHeHHeE MIOCKOCTH, MPOXOAAIIEH Yepe3 TPU TOUKHU. Y paBHEHHE MIIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSX.
21. OnopHas TOYKa W HAIIPABIIOMINI BEKTOp MpsiMoit. O0mIre, mapaMeTpudecKie, KAHOHNYECKHE YPaBHEHHUS MPSIMOH B
npoctpancTse. KaHoHHUecKue ypaBHEHUs IPSIMOI B IPOCTPAHCTBE, IPOXOIAIIEH Yepe3 IBe TOUKU.

22. Yroa Mexk1y NpsiIMOH 1 MIIOCKOCThI0. Touka nepecedeHus IpsMOi U MIOCKOCTH.

23. Ilpsimas Ha r1ockocTy. PasnnyHble BUABI ypaBHEHUS IPSIMOI Ha MJIOCKOCTH.

24. OxpyxHOCcTb. KaHOHHUYECKUE YpaBHEHUS OKPYKHOCTH U €€ IIOCTPOCHUE.

25. Dnunc. KaHoHMUYeCKUe ypaBHEHHs QJJIUIICA U €TI0 IIOCTPOSHHE.

26. 'mnep6omna. KanoHn4eckne ypaBHEHUS THIIEPOOIIBI M €€ TOCTPOCHHE.

27. Ilapabomna. KaHoHW9eckue ypaBHEHHS apaOoIIbl U ee TOCTPOCHHE.

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

28. Tlonstre GyHKIMU. 3aBUCUMBIE M HE3aBHCHMBbIC TICPEMEHHBIE, 00JIaCTh ONPEICIICHHS 1 MHOXKECTBO 3HAYCHHUN (DYHKIIHH.
Croco0s1 3aganus pyHknuu. I'paduk GpyHKIHH.

29. OcHOBHBIE CBOMCTBA (DYHKIIMH: MOHOTOHHOCTb, YETHOCTb, IEPHOAUIHOCTD, OTPAaHUYEHHOCTb.

30. CnoxxHast QyHKITHUSI.

31. INonsrre oxkpectHOCTH TOUKH. [Ipenen GpyHKINH B TOUKE.

32. Ilpenen GpyHKIMKN HA OECKOHEUYHOCTH.

33. beckoHeuHO Masible 1 GeckoHeuHo Oonbline GyHKIuH. Teopema o cBA3u OECKOHEUHO MaJbIX ¥ OECKOHEYHO OOJIBIINX BEIUYHH.
34. TlepBblil 1 BTOPOI 3aMeUaTeNbHbIE MPEACIBI.

35. DkBUBaJICHTHBIE OECKOHEYHO MaJble BeMMIHHbL. OCHOBHBIE SKBUBAJIIEHTHOCTH.

36. HenpepbIBHOCTH (hyHKIIMH B TOUKe U Ha oTpe3ke. Knaccudukanus Touek paspbiBa. CBOWCTBA HEMPEPHIBHBIX (QYHKIIUH.

Pazpmen 5. Tuddepennnansaoe ucurcinenne GyHKIUA OJHOH EpEeMEHHOMN.

37. IloHsTHe MPOU3BOIHOM (DYHKIUH B TOUKE.

38. 'eomeTprueckuii CMBICI IPOU3BOIAHOMN. Y PaBHEHHMs KacaTeJIbHON U HOpMalH K rpaduky QyHKIHMN.
39. IIpon3BOAHBIE BBHICIIUX MOPSAKOB.

40. INoustre muddepennnana GyHKIMN.

BOITPOCBI K DK3AMEHY Bo 2 cemectpe

Pazpmen 5. luddeperunansaoe ucurcneHne GyHKIUH OJHOH epeMEHHOM.

. DKCTpeMyMbI (DYHKITHH.

. [lpu3HaKy MOCTOSTHCTBA, BO3PACTAHUS U YOBIBAaHUS (DYHKIUH.

. JloctaTouHbIe IPU3HAKU CYIIECTBOBAHIS AKCTPEMyMa (PYHKITHH.

. Beimykiiocts, BorHyTOCTh Ipaduka QyHkuuu. Touku neperuda.

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

. Acumnrots! rpaduka pyHKunuu. Buasl acumnror.

. O0mwit 1u1aH uccnenoBaHus GyHKINH ¥ HOCTpoeHHMs e€ rpaduka.

. KommnexcHele gncna: onpeernenne, 1eiCTBUTEIbHAS 1 MHIMAas YacTH KOMIUIEKCHOTO YHCIIa, MHAMAsl €IMHHIIA, PaBHEIC,
COMPSHKEHHBIE KOMIIICKCHBIC YHCIIA.

10. [deiicTBust HaJ KOMIUIEKCHBIME YHcTIaMU. M300paxkeHIe KOMIJIEKCHBIX YHCEIL.

O 003N DNk~ W —




11. TpuroHoMeTpuieckas 1 moxasareiabHas (POPMBI 3aIHCH KOMIUIEKCHBIX YHCET.
12. YMHOXEHHE U JeeHIe KOMIUICKCHBIX YHCell B TPUTOHOMETpHYecKoil popme. Dopmyna Myaspa. 3BiedeHue apupMeTHIeCKUX
KOpHEH M3 KOMIUTEKCHBIX YHCEL.

Paznen 6. HeonpeneneHHslit u onpeeieHHbII HHTEerpai

13. TlepBooOpa3Has GpyHKIMS U HEONPEAEICHHbIH HHTErpal. TeopeMa CylecTBOBaHHUs IEPBOOOPA3HOM.
14. CBoiicTBa HEOIIPEAEICHHOIO UHTErpaa.

15. MeTon 3aMeHbl IEPEMEHHOI B HEOIIPEIEIIEHHOM HHTErpalle.

16. MeToa UHTErpUpoOBaHUsI MO YACTSAM B HEONPEJEIECHHOM HHTErpaie.

17. PartmonansHbIe 1pobu. HTErppoBaHue MPOCTEHIINX paiOHATBHEIX JPOOCH.

18. PaznoxxeHne pannoHaIbHOM ApoOH HA MPOCTEHIIHE

19. 3amava o BRIYHMCICHUY IIOLIAIN KPUBOJIMHEHHON Qurypsl. OnpeneneHHblii uHTerpai. TeopeMa cyie-CTBOBAHHS.
20. OCHOBHBIE CBOICTBA OMPE/ICIICHHOTO HHTErpaa.

21. ®opmyna Herotona — JleiOHMIA.

22. 3ameHa NIepeMEHHOI! B OIpe/IeICHHOM HHTETpae.

23. MHTerpupoBaHue 10 YacTsAM B OIPENEIEHHOM HHTETpae.

24. HecoOCTBEHHBIC HHTETPAIIBI ¢ OECKOHEYHBIMH TIpEIeTIaMu.

25. HecoOCTBEHHBIC HHTETPAIIBI OT PA3PBIBHOM (DYHKIIUHL.

26. [Inomans miockoi GUrypsl B MpSIMOYTOJIBHOM J1eKapTOBOM CUCTEME KOOPIHHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

27. Ionstue GpyHKIUU ABYX nepeMeHHbIX. CriocoOb! 3aJaHus (PyHKIMU JIBYX IIEPEMEHHBIX, 001aCTh €€ OIpeAeIeHH .

28. YacTHble ¥ NOJIHOE NPUPAILCHUS QYHKIUN JBYX IIEPEMEHHBIX.

29. YacTHble NpON3BOIHBIEC (DYHKIUH ABYX NEPEMEHHBIX.

30. IMonusrit quddepennnan GyHKIMN IBYX TIEPEMEHHBIX, YaCTHBIE U (epeHIIATIBL.

31. KacaTenbHas INIOCKOCTb U HOPMaJlb K TOBEPXHOCTH.

32. YacTHble IPOM3BOJHBIC BBICIIIMX HOPSIKOB. TeopeMa 0 He3aBUCHMOCTH OT MOCJIEJOBATEIBHOCTH U PEepeHIIUPOBAHHS.
33. DkcTpeMyM QYHKIMH JABYX MepeMeHHbIX. HeoOX0arMbIe U TOCTATOYHBIE YCIIOBHS CYIIECTBOBAHUS DKCTPEMYMaA.

Paznen 8. nddepennyansubie ypaBHEHUs

34. INonsrue muddpepernuansHOro ypapHeHus. [lopsnok, pemenne muddepeHnInaIb-HOro ypaBHEHHS. VIHTerpaabHbIe KPUBBIE.
35. Juddepernunanbueie ypaBHeHUs 1-T0 mopsiaka: oOmwmii Bu, 3anavya Koy, odIiee u 4acTHOE pelieHust, 00N 1 YaCTHBIH
UHTETpajbl.

36. TucdepeHunanbHble ypaBHEHUS C Pa3AeICHHBIMU U Pa3JeIIOIUMUCS IEPEMEHHBIMU.

37. Jlunetinsle nuddepeHmaIbable ypaBHEHNs 1-ro TopsIKa.

38. MuddepeniuanbHble ypaBHEHUS BEICIINX OPSAAKOB, AOITYCKAIONHE TIOHMKEeHHE MOpsaKf.

39. O6uMe NOHATHS O JIMHEHHBIX OJHOPOIHBIX U PEepEeHINATEHBIX YPAaBHEHNSIX BBICIIMX HOPSIKOB (OIpeielIeHHE, TOHATHE O
JIMHEHHO HE3aBUCHMBIX GYHKIMX, QyHIaMEHTaIbHas CHCTeMa pemeHnil). Teopema o CTpyKType 00IIero penieHust INHEHHOTO
OJHOPOJHOTO nuddepeHnnaTbHOTO ypaBHEHHUS.

40. BeiBozt popmyn u1st 00IIero pelieHus TMHEHHOr0 0OJHOPOAHOro TudQepeHInalIbHOr0 YpaBHEHUS 2-T0 MOPsIKa.

41. JIuneiinsle HeoqHOpORHBIE MU depennanbable ypaBHeHUs. Onpenenenue. TeopemMa o cTpyKType 0OIIEero peeHns JMHEHHOTo
HEeomHOpoaHOTO MH(depeHnnaTsHOTO ypaBHEHHS.

42. JluneliHble HEOAHOPOAHBIE TU(depeHnaNbHbIe ypaBHEHH C IPAaBOi YacThIO CHELHAIBHOTO BUAa (3 ciaydas).

Pa3nen 9. DneMeHTHI TEOpUH BEPOSTHOCTEH.

43. DnemenTsl KoMOWHaTOpUKH. Paznmunbie Buabl coennuennit [lepecranoBku. Pasmemienus. Coderanusi.
44. TIpenmet Teopun BepositHocteil. Micnibitanue. Vicxon ucnbitanus. Kimaccuduxauus coobrtuid. [Tonnas rpynmna coObITHii.
45. Yacrora nosieieHust coobITus. Kitaccndeckoe onpenenieHne BEpOsITHOCTH.

46. Cymma, ipou3BeIcHHE, pa3HOCTh COOBITHH.

47. YcnoBHas BEpOSTHOCTb.

48. Teopembl CIOKEHUS BEPOSATHOCTEH U CIEICTBUS U3 HUX.

49. Teopema YMHOXEHHUS BEPOSATHOCTEH U €€ CIIe/ICTBUSI.

50. TeopeMa 0 BEpOATHOCTH TMOSIBIICHUS XOTS OBl OZHOTO COOBITHSI.

51. TeopeMa O MONHOM BEPOSITHOCTH COOBITHSI.

52. BepositHocTh Tunote3. @opmynsl baiieca.

53. lloropenue ucnbiranuit. @opmyna bepaymmu. HauBepostHeiiee 9uciao HACTYIUICHHH COOBITHSL.

54. Acumnrornueckue popmynsl. opmyna Ilyaccona.

55. JlokanbHas Teopema MyaBpa — Jlamnaca.

56. NnrerpanbsHas Teopema Jlamnaca.

Paznen 10. Dnementsl Teopun BepositTHocTell. CiydaiiHble BETMYMHBI.

57. Cry4aliHble BETMYMHBI, HX BUJIbL. 3aKOH paclpeelieHus caydaiHo! BennuuHbl. Pan pacnpenenenus. MHOroyronbHUK
pacrnpeeneHus.

58. dyHK1IUA pacpeaeneHus BepOATHOCTEH ClTydaifHONM BETUMYMHEI, € CBOUCTBA U TpauK.

59. BeposTHOCTB NONalaHKs CIy4aiiHON BeTMYHMHBI HA 33/JaHHBIN y4acTOK. TeopemMa 0 BEpOATHOCTH OTAEIBbHO B3STOTO 3HAUCHUS
HEMNpPEPHIBHOM CITy4aiiHON BEJIMYMHBI.

60. IInoTHOCTS pacupenencHus BeposTHocTell. CBOCTBA IIIOTHOCTH, X T€OMETPUYECKas HHTEPIIPETALMSL.

61. MaTemaTHueckoe OXHUJaHUE AUCKPETHOW U HENMPEPHIBHOM ciaydaiiHoil BeanunH. CBOMCTBA MATEMAaTHUECKOTO OXKUIAHHS.




62. Monia u MeinaHa CIIy4aifHOW BEIUYIHHBL.
63. Jlucriepcus U cpeaHee KBaApaTHISCKOE OTKIIOHEHHE TUCKPETHON M HEMPEPHIBHOM CiTydaiiHoM Benn4yruH. CBONHCTBA AUCIICPCHH.

[IpumepHbIe 3a1aHus IS TPOBEACHHS TEKYIIET0 KOHTPOJIS U IIPOMEKYTOUHOH aTTeCTallny HaXOJSATCS HA y4eOHOM HopTale
CI'YBT B xypce MATEMATHKA.

6.4. Meronmueckue MaTepHuaJibl, ONPEACTAIIINE MPOHEAYPbI OICHUBAHUA

OK3aMeH 10 JUCHUILIMHE B 1 1 2 ceMecTpax COAEp>KUT TEOPETHUECKYIO YacTh, HAPABICHHYIO Ha OLEHKY 3HAHUI U PAKTHUECKYIO
YacTb, HANIPABJICHHYIO Ha OLICHKY YMEHHH M HAaBBIKOB, XapaKTEPHU3YIOIINX (POPMHUPOBAHHUE YKA3aHHBIX KOMIICTCHIINI.
Teopetrdeckast 4acTh 3K3aMeHa 0 JUCIUILIMHE TPEACTABIAET cO00I KOMIIIIEKC BOIIPOCOB HA YCBOGHHE IIPONHICHHOTO MaTepraa —
HOHSTHUS, ONIPEAENeHHs, CBONCTBA, TCOPEMBI.
B pamMkax TeopeTHueCcKO YacTH 00ydaromuiics JUIsl KaKI0ro Bopoca (hopMyIHpyeT IPAaBHIIbHBIE, C €10 TOYKH 3PCHUSI, OTBETHI.
3amaHue CUUTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIH JaHbl BEpHBIE OTBETHI Ha BOIIPOCHL. B IMpoTHBHOM citydae 3amaHue
CUUTACTCS HE BBIIOIHEHHBIM.
IIpakTHueckas yacTh 9K3aMeHa 110 JUCIUIUIMHE IPECTaBIsAeT 3a1a4H, HAalpaBJIeHHbIE Ha BBIBICHHE BO3MOXKHOCTU NIPAKTUYECKOTO
HNPUMEHEHUS] KOHKPETHOTO TEOPETHUECKOTO paszena.
OK3aMeH BBICTABIIETCS C YUSTOM PE3yNbTaTOB BBITIOIIHEHUS TEOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
HPUBEICHHBIMU HIKE TPEOOBaHUSIMH.
Kputepuu oneHuBaHus:
"HEYOBIETBOPUTEILHO" - 00YJAIOIIMIACS ITOKa3hIBAaET CIAOBIH YPOBEHb TEOPETHUSCKHUX 3HAHUH. HeyBepeHHO 1 TOTHYecKH
HEeTIOCIeI0BATENIFHO H3TaraeT MaTepral. HempaBuibHO OTBeYaeT Ha JOIOJHUTEIFHBIE BOIIPOCHI MM 3aTPYAHSAETCS C OTBETOM HA
HuX. He umeeT deTkoro npejcraBiaeHus 00 H3ydaeMoOM MaTepHaie, JOIMycKaeT rpyoble omuoOKku. JleMOHCTpUpyeT YacCTUUHEIE,
(parmMeHTapHbIE, OYCHb NOBEPXHOCTHBIC YMEHHMS, IOITyCKasi TpyOble OMMOKHU. JleMOHCTpUpYET HU3KHUIH ypOBEHb BIAICHHS
MaTepraoM, J0IycKas rpyoble oImmOKH. PACKPEIT cofepikaHne TeOpeTHIeCKON 1 IPaKTHIEeCKON JyacTel Omera MeHee, 9eM Ha

59%.

"V noBaeTBOpUTENBHO" - 00yJaromuiics NOKa3bIBaeT 3HaHHE OCHOBHOIO JIEKIIHOHHOTO M MPaKTUYeCKOro MaTepuana. B oTeere He
BCET/Ia MPUCYTCTBYET JIOTHKA M3TI0KeHHsA. OOyJaromuiics HCIBITRIBACT 3aTPYAHCHHUS TIPH PEIICHUH ITPAKTHIECKUX IPUMEPOB.
IoxaseiBaeT (hparMeHTapHBIC, JACTHIHBIC 3HAHUSL. J[eMOHCTpHpyeT yMeHus 0e3 rpy0Osix ommbok. He oTpaboTaHbI HABBIKU U
IpUEMBI CAMOCTOSATEIbHON paboThl. PACKpBLI coepaxaHIe TeOpeTHUECKOil U mpakTuueckoil gacteit 6unera Ha 60%-74%;
"Xopomro" - oOyuyaromuiics OKa3bIBACT JOCTATOUHBIH YPOBEHb TEOPETHUECKUX M MPAKTHUECKUX 3HAHUH, CBOOOJHO ONEpHUpyeT
OCHOBHBIMH TIOHATHSIMH. YMEET aHATH3UPOBATh, HO JIOIYCKAET HEKOTOPhIE TTOTPeHOCTH. OTBET IOCTPOEH JIOTHIHO, MaTepHal
U3/IaraeTcs rpaMoTHO. JleMOHCTpupyeT 3HaHUS B 6a30BOM (CTaHZAPTHOM) 00bEME, CIOCOOCH PeIIaTh TUIOBBIC 3aJaUH.
JleMoHCTpHpYyeT yMeHHUs Ha 0a30BOM (CTaHAAPTHOM) ypoBHE. Biiasieet 6a30BbIMYU HABBIKAMU U ITPUEMaMH O KOHTPOJIEM MU
PYKOBOZCTBOM. Packpbut coneprkaHne TeOpeTHUECKOH M paKTHYeCKOH JacTeil Omuiera Ha 75%-84%.
"OTaruHO"- 00yJaIOIINICS TOKA3hIBACT HE TONBKO BEICOKHI YPOBEHb TEOPETHUECKHX 3HAHUI [0 M3ydaeMOl JUCIUIIINHE, HO U
BUIUT MEXIUCIUIIIMHAPHBIE CBI3H; yMEeT aHAIM3UPOBATh IPaKTHUecKKe cuTyaruu. OTBET MOCTPOEH JOrn4Ho. Matepuan
U3J1araeTcst 4eTKO, ICHO, ApryMEHTHPOBAHHO. Y MECTHO UCIIOJIB3yeT HH(OPMAILIMOHHBINH M HILTIOCTPATUBHBIM MaTepuall.
JleMOHCTpHpPYET BEICOKHI YPOBEHB 3HAHUI; CIIOCOOCH K CAMOCTOSTEIEHOMY aHAJHM3Y U IPUMEHCHHUIO ITOTyICeHHBIX 3HAHHH.
JleMOHCTpHpPYeT yMEHHUS BEICOKOTO YPOBHS; CIIOCOOEH pa3paboTaTh CaMOCTOSTENbHBIIN OX0/ K PEIICHHIO TIOCTABICHHON 3a1auH.
Buasieet HaBbIKaMM M IIPHUEMaMHU Ha BBICOKOM ypOBHE, CHOCOOCH J1aTh COOCTBEHHYIO OLIEHKY H3y4aeMoro Marepuana. Packpbin
COJIepKAaHUE TEOPETUICCKOHN U TIPAaKTHUECKOW yacTel ounera Ha 85%-100%.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECINIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JinTepatrypa

7.1.1. OcHoBHasi iUTEpaTypa

ABTOpLI, COCTaBUTEIIN

3arnaBue

I/I3Z[3.TCJ'IBCTBO, rona

JI1.1 |Harancon . I1. Kpatkuit kypc BbICIIeH MaTeMaTHKH Mockga: JIanb, 2009
JI1.2 | TyrauGaeB A. A., Teopus BeposiTHOCTEH 1 MaTeMaTHYECKas CTATUCTHKA Mockaa: Jlanb, 2011
Kpymun B. T
JI1.3 | IIuckynos Hukomait JuddepernmanbHoe U HHTETPaTbHOE UCUHUCICHUS: yuel. mocoone Mocksa: UnTerpain-
CemeHOBUY JUIsl CTYJICHTOB By30B IIpecc, 2001
7.1.2. lonoaHuTeIbHAS TUTEPATypa
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI2.1 |I'mypman Bnagumup PykoBoACTBO K pELICHHUIO 3aa4 110 TEOPHH BEPOSITHOCTEH U Mocksa: Beici.
EdumoBuu MaTeMaTHYECKON CTaTUCTUKE: yueld. mocodue obpa3zoBanue, 2008
JI2.2 | Munopckuit Bacunuii | COopHHK 3a71a4 0 BBICIIEH MaTeMaTHKe: yued. mocobue Mocksa: U3n-Bo ®Ous.-
ITaBnoBuu Mar. JuT., 2006
JI2.3 | JImneBnu Ombra MaremaTuka: yaeObHoe mocodue Hosocubupck: CI'YBT,

HUropesHa, [llepbakoBa
l'anuna
BnagumuposHa

2017

7.1.3. Metoanueckue pa3padoTKu

ABTOpBI, COCTaBUTCIIN

3araBue

I/I3}18.TCJ'[I>CTBO, rona




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI3.1 [ HroxoBa C. 1., Metoauueckue yka3aHus U 33[aHUS 110 BBICIIEH MaTeMaTUKE K Hosocubupck: HI'ABT,
EnunoBa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKINU MHOTUX EpEMEHHBIX " 1997
[la6ammaa B. 1.

JI3.2 |EnunoBa E. C., Metoandeckue ykazaHus U 3alaHusI 110 BbICLIEH MaTeMaTHKe K Hosocubupck: HI'ABT,
[Mabanuua B. U. TUIoBOMY pacuéry "duddepeHimaapaoe neuncieHne GpyHKmmm 1997

oJlHOM mepeMeHHOon"

JI3.3 |T'aBpuiioBa AneBTHHA | AHAJTUTHYECKAs TEOMETPHUS: METOJI. YKa3. U 3aJaHHS 10 BBICIICH Hosocubupck: HU'ABT,
MuxaiinoBHa, MaTeMaTHKe 7151 CTyAeHTOB 1 Kypca o4. GopMbI 00ydeHUs BceX 2009
[epbakosa ["anuHa criet. |
BnagumupoBHa

Onepanuonnas cuctema Windows

7.3 IlepeuyeHb MPOrPaMMHOT0 OGecnedeH st

[Maker mpuxagHOTO MporpaMMHoro obecrnedenus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenue Ob6opynoBaHue
VYueOHas ayAUTOPUS Juis | AynuropHas nocka; KomrurekT ydeOHONW Mebenn; MynpTumenuitHoe o00pymoBaHHE: HPOEKTOP
IIPOBEICHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHoCHOI)
JIEKIIMOHHOTO THIIA
YyeOHas AyAUTOPHS i | AyauropHas nocka; Kommiekt yuebHoii medenu
MPOBEICHUS MPaKTHIECKUX
3aHATHH
YuebHas ayJUTOpHs quist | AynuropHas focka; KoMmiekT yae6HoM Mebenn
HpOBEACHUS TPYNNOBBIX U

WHINBUIYaJIbHBIX KOHCYJIbTAINH

ITomemmenue qutst | Komrmiekt yaeGHOiT MeOenu Ha 15 mocagouHBIX MECT.

CaMOCTOSITENIbHOM pa6otsl | [IK — 10 mr., noakmoyeHHbIX K cetd "MHTepHeT" u 00ecrneunBaomuX JOCTYI B 3JEKTPOHHYIO
o0yJaronmxcs HHPOPMAMOHHO-00pa30BaTEIbHYIO CPEy Y HUBEPCHUTETA.

VYueOHas AyIUTOPHS Juts | AynuropHas focka; KoMruiekT yaeOHoi Mebern

IIPOBEJIEHUs] TEKYIIEro KOHTPOJISL
U IPOMEXKYTOYHOU aTTeCTAllUH




