Hokywerr noamca npoggt REFRHPHBE AT EHTCTBO MOPCKOT'O Y PEUHOT'O TPAHCITOPTA

NHbopmaumsa o Bnagenbue:
3”03 MO“a”I;'H Kowcranun Cepreesu ®erepasbHOE FOCYIAPCTBEHHOE OIOIKETHOR
O/MKHOCTb: 1.0, pekTopa
o0pa3oBaTe¢bHOE eK/IeHUe BbICIIEro o0pa3oBaHusi
[ara nopnucatus: 06.07.2026, 3%43 p YApexa p

7 7 "
VHUKabHbITi TDOTPAMMHbI KK MPCKHMH IocylapCTBEHHbIM YHUBEPCUTET BOAHOI0 TPAHCHIOPTAa
b7695d6b97247fced4385685adb0d9f8e6f2cdff

b1.0.07

MarteMaTHuKa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.05.06 CrenuanbHOCTD "DKCILTyaTalUsl CyJOBBIX SHEPreTHYECKUX YCTAHOBOK"
porpamMma Crnennanmm3anus "DKCILTyaTalusl TTIaBHON CyJJOBOI JBUIaTEbHOM yCTaHOBKHU"

roJ Hayaja noarorosku 2024
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®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 11 3ET

Yacos 1o yueGHOMY IJIaHy 396 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCJIE: JK3ameH 1,2
ayAUTOPHbIE 3aHATH 120
caMocCTosTeIbHas paboTa 192
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henens 14 5/6 17 2/6
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 28 |28 |32 (32 |60 |60
IMpakTuyeckne 28 28 |32 (32 |60 |60
Wnas KoHTaKTHas 6 6 6 6 12 |12
pabota
Uroro ayn. 56 |56 |64 [64 |120 (120
KonrakrtHast pabora |62 |62 (70 (70 |132|132
Cam. pabora 118 | 118 |74 |74 192 (192
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 216 1216 | 180 | 180 [ 396 | 396
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1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Obecrieuenne 6a30BOr0 YPOBHS 3HAHWH M YMEHHH pEIICHUS MaTEMAaTHYECKUX 3a7a4 U IPUMCHEHHS UX B
MEXIUCLMIUTHHAPHOM KOHTEKCTE, a Takke (POPMHUPOBAHHUE HABBIKOB HCIIOJIL30BAHHS MaTEMAaTHYECKHX METOIOB B
MPaKTHYECKON JEATEIbHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

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

2.2.1 | Metpouorusi, cTanIapTU3aLM U cepTUDUKALHS

2.2.2 | ConpoTuBiIeHUE MaTEPUAIOB

2.2.3 | TeopeTnvecKkre OCHOBBI 3JIEKTPOTEXHUKH

2.2.4 | letanu Mall¥H U OCHOBBI KOHCTPYUPOBAHUS

2.2.5 | Teopust MEXaHU3MOB U MallliH

2.2.6 | Texandeckast TepMOIUHAMEKA U TEIIONepenada

2.2.7 | 'mppomexaHuka

2.2.8 | CynoBble BCTIOMOTaTeNIbHbIE MEXaHU3MbI, CHCTEMBI H YCTPOMCTBa

2.2.9 | IImaBaTennpHas

2.2.10 | CynoBble KOTENIbHbBIE U TAPOIIPOU3BOIAIINE YCTAHOBKU

2.2.11 | DnexTpoobopyI0BaHKE CYI0B

2.2.12 | CynoBble ABUTaTENIM BHYTPEHHETO CTOPaHUs

2.2.13 | CynoBsle TypOOMAIITHHEI

2.2.14 | CynoBble XOJOAMIBHBIE YCTAHOBKH M CUCTEMBI KOHJIUIIMOHUPOBAHHSI BO3TyXa

2.2.15 | TexHonmOTHsI TEXHUIECKOTO OOCTY)KHMBAHHUS K PEMOHTA CYJIOB

2.2.16 | OcHOBBI aBTOMAaTHUKU U TEOPHH YIIPABICHUS TEXHUYECKUMH CHCTEMaMHU

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

OIIK-2: Cnnocoden NPUMEHATDH €CTECTBCHHOHAYYHbIC U 06memmceﬂepﬂble 3HAHUSA, AHAJUTHYICCKHE METOAbI B
HpO(l)eCCl/IOHa.]ILHOi;I ACATCJIbHOCTH

OIIK-2.1: I/ICHOJ’IBSyCT OCHOBHBIC 3aKOHbBI CCTCCTBCHHOHAYYHbIX JUCHHUIIIINH, CBA3aHHBIC C HpO(l)eCCHOHaHBHOﬁ JACATCIBbHOCTBIO

| OIIK-3: CniocoGeH NpoBONTH H3MePeHNUsI U HAG/I10eHNs], 06padaThIBATh U MPEICTABIATH IKCIIePUMEHTAIbHbIE AaHHbIE

OIIK-3.1: Micnionb3yeT OCHOBHBIE METO/IBI M CPENICTBA IIPOBECHNUS SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHNH, CHCTEMBI CTaHIapTH3AIINH
u cepTaduKanuu

B pe3yabTaTe ocBOeHHS THCHUTIINHBI 00yJAIOIHIiCS T0JIKEeH

3.1 (3HaTh:

3.1.1 | Marematuueckuii anmapart JUIs pelieHus 3a1a4, CBI3aHHbIX C MPO(ECCUOHATIBHOMN NesTeIbHOCTBIO: OCHOBBI TMHEHHOH,
BEKTOPHOH anreOpbl, aHATUTHIECKOI TeOMETPHH, OCHOBBI MAaTEMaTHUECKOT0 aHAJIN3a - TEOPHIO IIPEEIOB,

i depeHnnaTbHOE M HHTETPATBHOE HCYHUCIICHHS, METOBI pelleHns TuddepeHInaIbHbIX YPaBHSHHH, OCHOBBI TEOPHI
BEPOSATHOCTEH.

3.2 | YmeTh:

3.2.1 | [IpumeHATHs MaTeMaTHYECKUIT almapaT K PEIIeHHIO 3a/1a4, CBA3aHHBIX C MPO(ECCHOHATBHON IS TEIFHOCTRIO: pelIaTh
3a[a4u JIMHEHHOW, BEKTOPHOU anreOpbl, aHATUTUYECKOH T€OMETPUH, BEIYUCIISTH Mpeaebl QYHKIHA, TIPUMEHATh METOIBI
I hepeHINANEHOTO 1 HHTETPATBHOTO MCUNCIICHHS, peraTh quddepeHnnanbHble ypaBHEHUs, peliaTh OCHOBHBIC 3a1auy
TEOPUH BEPOSTHOCTEH.

3.3 | Bnagersn:




3.3.1 | MaremMaTH4YeCcKHUM anmapaToM JTHHCHHON, BEKTOPHOHN anreOphl, aHAINTHIECKON TeOMETPUH, TEOPHH IPEJIEIIOB,

I hepeHIMATEHOTO U HHTETPaIbHOTI0 MCUHCICHHS, MU hepeHINaIbHBIX YPABHEHHI, TEOPUH BEPOSITHOCTEH JUIst
pelIeHns 3a1a4, CBSI3aHHBIX C MPO(ECCHOHAIBHON NEATEIbHOCTBIO.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)

Bun HaunmeHnoBaHue pa3/iesioB U TeM /BUA 3aHATHSA/ Cemectp | Yacos | Jlureparypa | IIpIlo
3aHATUS / Kype AroT
Paznen | Paszpea 1. JInneiinas anredopa
Jlex Jluneiinas anre6pa /JIex/ 1 6 JI1.1J11.3 0
Ip Jluneiinas anredpa /I1p/ 1 6 J12.3 0
Cp Jlunetinas anreopa /Cp/ 1 10 J12.3 0
HKP Jlunetinas anredpa /UKP/ 1 2 0
Paznen | Pazmen 2. BekropHas ajredopa
Jlex Bekrophas anredpa /Jlex/ 1 12 JI1.1 J11.3 0
Ip Bekrophas anredpa /IIp/ 1 12 J12.3 0
Cp Bekrophas anredpa /Cp/ 1 18 JI2.3 0
UKP Bexropnas anredpa /MKP/ 1 2 0
Pazgen Pa3nen 3. Anajqutnyeckasi reoMeTpust
Jlex Amnanutnueckas reomerpus /Jlex/ 1 0 JI1.1J11.3 0
IIp Amnanutnueckas reomerpus /IIp/ 1 0 J12.3 0
Cp Amnanutnueckas reomerpus /Cp/ 1 56 J12.3J13.3 0
Pazgen | Paspes 4. Ilepemennas. Ipenena. @ynxkuns
Jlex Iepemennas. [Ipenen. Oynxmms /Jex/ 1 6 JI1.1J11.3 0
Ip [epemennas. [Ipenen. dynxuns /TIp/ 1 6 J12.3 0
Cp Iepemennas. [Ipexen. dynxuns /Cp/ 1 16 J12.3 0
HKP [epemennas. [Ipenen. @ynxuns /MKP/ 1 1 0
Paznen | Pa3pen S. Inddepennnanbroe ucuncieHue GyHKunii oqHoM
nepeMeHHOM’
Jlex Judpepennuansaoe HcanucieHne GpyHKIIH OTHOH TepeMenHol /JIex/ 1 4 JI1.1 JI1.3 0
IIp Juddepennmansroe ncancienne GpyHKui ogHol nepemenHoi /T1p/ 1 4 J12.3 0
Cp Juddepennnansaoe ucuucieHne QyHKIuA oqHoN nepemenHoi /Cp/ 1 18 JI2.3713.2 0
HKP Juddepennmansroe ncancienne GpyHKIui ogaoi mepemenHoi /MKP/ 1 1 0
Jlex JuddepennuansHoe HcarciIeHne GyHKIIA OTHON TepeMenHol /JIex/ 2 4 JI1.1 J11.3 0
Ip Jduddepennuansroe ncancienne GpyHKui ogHol mepemenHoi /I1p/ 2 4 J12.3 0
Cp Juddepennunansaoe ucuucieHne GyHKIHA oqHoN iepemenHon /Cp/ 2 5 J12.3713.2 0
HKP Juddepennnansaoe ucuucieHne GyHKIui oqHon nepementon /MKP/ 2 1 0
Paznen | Paznen 6. HeonpeneneHHbIN U OnpeiesieHHbI HHTErPaJt
Jlex HeomnpeneneHnslit v onpeneneHHbIi naTerpan /Jlek/ 2 12 JIT.1JI1.3 0
IIp Heomnpenenennslit u onpeaeneHnbii narerpan /Ip/ 2 12 J2.2 0
Cp Heomnpenenennslit u onpeneneHubiit naterpan /Cp/ 2 15 J2.2 0
UKP Heomnpenenennslii u onpenenenuslii uaterpan /UKP/ 2 1 0
Pazgen Pasznen 7. DyHKIUM HECKOJIBKHUX MEepeMEHHBIX
Jlex DyHKINK HECKOIBKHUX MepeMeHHBIX /JIex/ 2 4 JI1.1J11.3 0
IIp DyHKINY HECKOIBKHX MepeMeHHbIX /IIp/ 2 4 2.2 0
Cp DyHKITNH HECKOIBKHUX MepeMeHHBIX /Cp/ 2 9 J13.1 0
HKP OyHKINH HECKOIBKHUX MepeMeHHbIX /MKP/ 2 2 0
Paznen | Paszpea 8. Inddepenunanbubie ypaBHeHHs
Jlex Huddepernnansaeie ypapHeHus /JIex/ 2 12 JI1.1 J11.3 0
Ip Huddepennmansaele ypapaenns /I1p/ 2 12 2.2 0
Cp Juddepennmansusie ypasHeHus /Cp/ 2 15 J12.2 0
HKP Huddepennumansaere ypapaerns /MKP/ 2 2 0
Paznen | Pa3znen 9. Teopusi BepositHocTeii. BeposiTHOCTH cOOBITHIA.
Jlex Teopus BeposTHOCTeH. BepositHocTn coObITHH. /JIek/ 2 0 J1.2 0
Ip Teopus BeposTHOCTeH. BepositHocTn coObITHiA. /T1p/ 2 0 J12.1 0
Cp Teopus BeposiTHocTeit. BepositHocTr coObITHiA. /Cp/ 2 30 JI2.1 0




HKP Teopus BeposTHOCTeH. BepostHocTH cobbrTuii. /MKP/ | 2 | 0 | | 0

5. COJEPJKAHUE JUCLUIIIMHBI (MOAY.JIST)

CopneprxaHue JIEKLIUOHHOTO Kypca
1 cemectp

Pazgen 1. Jluneiinas anrebpa.

Marpunpsl. JleficTBus HaJ MaTpULIAMH (CIIOKEHUE, BBIYUTAHUE, YMHOXKEHHE MaTPUIIBI HA YKCII0, IPOU3BEIeHHEe MaTpHLl). MuHOp U
anredpandecKoe IOIOIHEHNE deMenTa. OnpenenuTens n-ro nopsaxa. Ceoiictsa onpenenuteneil. O0mue cBeAeHNs 0 CHCTEMAX
JMHEHHBIX anredpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHUH ¢ N HEM3BECTHRIMU. PereHne cuctemsl. CHCTEMBI COBMECTHBIC U
HECOBMECTHBIE, COBMECTHBIE OIpeIe/ICHHbIE U HeollpeeeHHbIe. PerieHne cucteM TMHEHHBIX anredpandecKux ypaBHEeHUH
meronoM Kpamepa. Teopema Kpamepa. CuctemMbl m ypaBHEHHUH ¢ n HEM3BECTHBIMU. PABHOCHIIbHBIE CUCTEMBI. DI€MEHTapHbIE
npeoOpa30BaHUs CHCTEM JIMHEHHBIX anreOpandecKux ypaBHeHni. TeopeMa o mepeBoie CHCTEMBI B paBHOCHIIBHYIO €if CHCTEMY.
Pemenne cucreM NMHEHHBIX anreOpandecKux ypaBHeHUi metogoM ["aycca.

Pa3nen 2. BekropHast anredpa.

OCHOBHBIC TTIOHATHS M ONIPEEICHIUs BEKTOPHOH anreOps! (BEKTOP, KOJIMHEAPHbIE, KOMITIaHApHBIE BEKTOPHI, MOYIIb BEKTOPA,
paBHbIE BEKTOPHI, €IUHUYHBII, HYJIEBOW BEKTOPHI). ba3uc Ha MI0CKOCTH U B IPOCTPAHCTBE. TeopeMbl 0 pa3oKEHUH BEKTOpa MO
6azucy. KoopauHats! BekTopa B JaHHOM Oasuce (onpeznenenue). OpToHOpMHUpOBaHHBIN 6azuc. HaxoxneHne KoopanHAT BEKTOpPA 110
U3BECTHBIM KOOpAMHATaM €ro Hayajua U KoHIa. JInHelHble onepaluy HajJl BEKTOPaMHU: CJI0KEHHE, BBIYUTaHUE BEKTOPOB, YMHOKECHUE
BEKTOpa Ha umcio. CKanspHOe IPOU3BeICHNUE BEKTOPOB, CBOMCTBA CKATSIPHOro Ipou3BeneHus. CKaIIpHOe IPOU3BEICHNE
BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHPOBaHHOM Oasuce. [IpuMeHeHne ckanspHOro NPOU3BEJEHUS K PEHICHHIO 3a/1a4
(Momyme BeKTOpa, JUTHHA OTPE3Ka, YroJl My BEKTOPaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, TPOCKIINS BEKTOPa Ha BEKTOP).
Hanpasnsromue kocuHychl BEKTOpa. BekTopHOE pousBeicHue 1ByX BEKTOPOB, CBOMCTBA BEKTOPHOIO IIpOoU3BecHUA. BekTopHOE
IpoU3BeIeHHE BEKTOPOB, 33JaHHBIX KOOPJUHATaAMHU B OPTOHOPMUPOBAHHOM Oa3uce. IIpruMeHeHe BEKTOPHOTO MPOU3BEACHHS K
pelIeHuo 3aaad (MI0I1aAb NapanaeaorpaMma, IIoIaab TPeyrobHUKa, Yroll MexX 1y BekTopamu). CMeIIaHHOe MPOU3BEJEHUE TPEX
BEKTOPOB — onpeseneHne. CMemanHoe IPOM3BECHHE BEKTOPOB, 3aJaHHBIX KOOPANHATAMH B OPTOHOPMHPOBAHHOM Oasrce.
CBolicTBa cMEIIaHHOTO Npou3BeAeHUs. KoMIUIeKCHbIE YicTa U JeWcTBUS Haa HUMH. M300paskeHre KOMITIEKCHBIX YHCeN Ha
IUIOCKOCTH. MOZy/b ¥ apryMeHT KOMIUIEKCHOTO 4ucia. Ayredpandeckast 1 TPUTOHOMETpHUYecKasi (POPMbI KOMIUICKCHOTO YHCIIA.
®Dopmyna Diinepa. [TokazaTensHas Gopma KoMIuIeKCHOTO dncia. KopeHb N3 KOMITIEKCHBIX YHCEIT.

Paznen 4. [lepemennas. [penen. @yHkuus.

[MonsTre QyHKIMK. 3aBHCHMBIC U HE3aBUCHUMBIE IEPEMEHHbIE, 00IaCTh ONPEIeNICHUsI 1 MHOXECTBO 3Ha4eHMH (yHKIMH. CriocoOb
3aganus pyHkmmu. ['paduk GyHkipm. OCHOBHBIE CBOMCTBA (DYHKIIUH: MOHOTOHHOCTB, YeTHOCTB, IEPHOINIHOCTD,
orpanndeHHOCTh. CrnoxHast ¢pyHknus. [Tornstue okpectHocTH Touku. IIpenen dynkuun B Touke. IIpenen GpyHkImm Ha
OeckoHeyHOCTH. beckoHeuHo Maible n GeckoHeyHO Oonbine pyHKIMU. Teopema o cBsI3u OECKOHEUHO MaJIbIX U OECKOHEYHO
Oopimx BemauH. [1epBrIil 1 BTOpOit 3aMedartensHble ipeiensl. CpaBHeHHE OECKOHEYHO MaJTBIX, SKBUBAJICHTHBIC OCCKOHEYHO
Maisle. OCHOBHBIC S9KBHUBAIEHTHOCTH. HenpeprIBHOCTE (YHKIINM B TOUKE U HA OTPE3Ke, CBOMCTBA HEIIPEPHIBHBIX (DYHKIIMI.
Knaccugukamnus Touek pa3pbiBa QpyHKUUH.

Paznen 5. Auddepenimanpaoe neancieHne GyHKIHA OTHON ITIepeMeHHOH.

[NonsTre npou3BoAHON GyHKINK B TOUKe. [ eoMeTpuuecKuit CMBICI IPOU3BOAHON. Y paBHEHHS KacaTeIbHOM U HOPMaH K rpaduKy
¢yskiun. [paBuna HaxoxneHus nponsBogHoi. [lonsrue quddepenunana pynkunu. [Iponssoanas cioxHOH

¢yaxnmu. [Ipon3BotHBIE BEICIINX ITOPSIKOB.

2 cemecTp

Paznen 5. Inddepenimanpaoe neancieHne GyHKIHA OTHON ITepeMeHHOH.

Teopemsr Poms, Jlarpamka, Komu. Oxctpemymsl GpyHKIHH, He0OXoauMoe ycinosre. [Ipu3Haky OCTOSHCTBA, BO3pACTaHUS U
yobIBanus GyHKIMU. JlocTaTOuHble IPU3HAKU CYIIECTBOBAHHS AKCTpeMyMa (yHKIHH. BBITyKI0CTh, BOTHYTOCTH Ipadurka
¢ynxnnu. Toukn mepern6a. JlocTaTodHbIe MPU3HAKY BRITYKJIOCTH, BOTHYTOCTH Tpaduka GpyHKINK U TOYKH 1epernoda. [Ipasmo
Jlomurans. AcumnroTsl rpaduka GyHknuu. Buast acumnToT. OOmuiA 1utaH uccineoBanus GyHKIUT U IOCTPOCHUS €€ rpaduka

Paznen 6. HeonpeaeneHnHslid 1 onpeneseHHbIN HHTErpall.

ITepBooOpa3Hast GyHKIMS 1 HEONPEACIEHHBIH HHTErpall. Teopema CyliecTBOBaHHUS MepBooOpa3Hoii. CBOHCTBA HEONPEIEIICHHOTO
uHTerpana. Tabnuiia OCHOBHBIX HHTErpaaoB. MeTo/ 3aMeHbI IEpEeMEHHON B HEOIPEACIICHHOM HHTeTpae. MeTo HHTEerpUPOBaHUS
TI0 YacTsM B HEONpEeeIEHHOM HHTerpaie. PannoHansHble 1pobu. MHTerpupoBanye NpocTeHINX paluoHaIbHbIX IPOOeH.
PaznoxeHue paroHANEHOI qpoOH Ha IpOCTEeHIINe.

3amada o BRIYMCICHNY IUIONIAIN KPUBOIHHEHHON Gurypsl. OnpeneneHHslil narerpai. Teopema cymecTBoBanusa. OCHOBHEIE
CBOMCTBa onpeneneHHoro uurerpaina. ®opmyna Hetotona — Jleiibnua. 3amMmeHa nepeMeHHO B ONpeAeIeHHOM HHTErpae.
HHTerpupoBaHue o YacTsM B onpeeaeHHoM uHTerpane. HecoOcTBenHble nHTerpans! 1 u 2 poxa. Ilnomans miockoi Gurypsr B
HPSMOYTOJIbHOH JIEKapTOBOM cUCTEME KOOPAUHAT.

Paznen 7. ®yHKIMM HECKOJIBKUX NIEPEMEHHBIX.
IMousTHEe QyHKIUHU IBYX epeMeHHBIX. CITocoObI 3a1aHus GYHKIHH JIBYX MIEPEMEHHBIX, 00JIACTh e onpeaeiacHns. OKpeCTHOCTh
panuyca r Toukd. [Ipenen GyHKIUN IBYX epeMEeHHBIX. YaCTHBIE U MOJIHOE TPUpPAIIeHUsT (YHKIIUY IBYX ITepeMeHHbBIX. YacTHbIE




HIpOU3BOJHbIC (DYHKIUH IBYX MEPEMEHHBIX, UX TeOMETpUIecKHi cMbIci. YacTHbIe nuddepeHImansl, MoIHbIH auddepeHuan
(yHKIMU OBYX IepeMEHHBIX. YacTHbIE IIPOM3BO/IHBIC BBICIIMX MOPSIKOB. TeopemMa 0 He3aBUCUMOCTH OT MOCIIEJ0BATEIbHOCTH
muddepeHnmpoBaHus. DKCTpeMyM GYHKINH IBYX NepeMeHHbBIX. HeoOXoMmMble M JOCTaTOYHBIE YCIOBHS CYIIIECTBOBAHHS
SKCTPEMyMa.

Pasnen 8. luddepennmansapie ypaBHEHUS.

[Nonstre muddepennnansHoTO ypaBHEeHNUS. [lopsAnok, pemenne muddepeHIHaIsHOro ypaBHeHUS. IHTerpansHble KPUBHIE.
Juddepenunanbueie ypaBHeHUs 1-T0 mopsaka: odumii Bu, 3aaa4ya Koy, obiee u 4acTHOE pelieHust, 00U 1 YacTHBII
unrerpaisl. JuddepeHunansusle ypaBHEHUs C pa3AeNICHHBIMU M Pa3JIeISIIOIIUMUCS TIepeMEHHBIMH. JInHeitHbIe
nmuddepenHnnansabIe ypaBHeHHS 1-ro opsaka. JuddepeHnnansapie ypaBHEHHUS BRICIINX MTOPSIIKOB, TOMYCKAOIINE TOHIKCHNE
nopsaaxka (3 suma). OOmue MOHATHS O IMHEHHBIX OXHOPOAHBIX AU(EPEHIINATBHBIX YPaBHEHHUAX BRICIIUX ITOPSAKOB: ONpeIeIeHNe,
HOHATHE O JMHEHHO He3aBUCHMBIX (yHKIMSX, (GyHAAMEHTANIbHAS CUCTEMa penieHui. Teopema o cTpyKType 00ILIero pereHus
JMHEHHOTO OHOPOAHOTO AH(pepeHINaNbHOT0 YpaBHeHH. BeiBoa opMy aist 001Iero peleHus JIMHSHHOTO 0JJHOPOIHOTO
nmuddepeHnnanbHOTO ypaBHEHHS 2-T0 nopsaaka. JInaeitHbIe HeoHOpoIHEIe Tu( depeHITnaIbHbIe YpaBHeHNA. Teopema o CTpyKType
00IIero pelIeHns IMHEHHOT0 HEOTHOPOIHOTO U (hepeHIHaIbHOr0 ypaBHeHHs. JInHelHbIe HeOTHOPOAHbIE TU((epeHIHaTbHEIE
YpaBHEHHS C NIPABOH YAaCThIO CIICLNAIBHOTO BHA.

IIpakTryeckue 3aHATH

1 cemectp
[IpakTtiaeckoe 3ausTre 1. OnpenennuTens U ero CBOWCTBA. BeIumcieHe onpeaenuTens o CTPOKe, CTOIOIY
IIpaktHueckoe 3ansTHe 2. Pemmenne cucteM MMHEHHBIX ypaBHeHHH (MeTox Kpamepa, meton "aycca amst KBaipaTHBIX CUCTEM)
ITpakTudeckoe 3anaTHe 3. Pemenne cucteM MMHEHHBIX ypaBHeHUH (MeTo ["aycca Asst MPOU3BOIBHBIX CUCTEM)
ITpaktuueckoe 3anatue 4. Bekropsl. JIunelHble onepanuy HaJl BEKTOPAMHU.
IIpakTuyeckoe 3anarue 5. JIeWcTBUs ¢ BEKTOPaMU, 3aJaHHBIMU KOOPIUHATAMH
[Ipaktiueckoe 3ansTHE 6. CKaNIpHOE POU3BEIEHUE BEKTOPOB
ITpakTHdeckoe 3aHATHE 7. BEKTOpHOE U CMENIAHHOE MTPOU3BEACHHS BEKTOPOB
IIpakTryeckoe 3anstue 8. KoHTponbHas padoTa
IIpaktiueckoe 3ansTue 9. KommiaekcHsle uncna
I[Npaxtiueckoe 3austie 10. @yHKunM: 061aCTh ONpeAeNeHNus, 001acTh 3HAUCHUH, CBOICTBA, rpadMKK IMHEHHOH ByHKINH,
KBaIPaTHYHOI, 0OpaTHOH MPOTIOPIIHOHATEHOCTH.
IIpakriueckoe 3anstue 11.IIpenens pyHKIMiT: OCHOBHBIC HeonpeneleHHOCTH. b.6. n 6.M. pyHKINN
IIpakTuyeckoe 3anatue 12. 3ameuaTenbHbIE TPEACIIBI
[Npaxtuueckoe 3anstue 13. [IpousBonnas u nuddepenunan
IIpakriaeckoe 3austue 14. [Ipon3BogHas cuoxHON (GYHKIINH ¥ MPON3BOJHEIE BRICIINX ITOPSIIKOB

2 cemecTp
IMpaxtuueckoe 3ausitue 1. [Ipasuno Jlonnrans. MccnenoBanue GpyHKIMIT HA MOHOTOHHOCTD M SKCTPEMYMBI C IOMOLIBIO NIEPBOii
IIPOU3BOJHOM.
IIpakTiueckoe 3ausTHe 2. AcuMnToTH rpaduka ¢pyaknun. [lomHoe neenenoBanne QyHKIMN U MOCTpOEHHE TpaduKa.
IIpaktiueckoe 3ansTue 3. IleppooOpasHble U HEONPEAEISHHBII HHTErpa: HeMOCPEICTBEHHOE HHTEIPHPOBAHUE.
I[paxtiueckoe 3austie 4. MHTErpHpoBaHre MOABEICHUEM 11011 3HAK AuddepeHuana, 3aMeHa epeMeHHOH.
[IpakTtiaeckoe 3ausTue 5. PopMysna HHTETPUPOBAHUSA TI0 YacTsAM. MIHTerpupoBaHue pannoHATBHBIX IPOOEH.
IIpaktiueckoe 3ausTue 6. OnpeneneHHbI HHTErpan U ero BeraucieHue (¢popmyna Herotona—JleitoauIa)
IMpakTuyeckoe 3anarue 7. HecobcTBeHHbIi nHTerpan 1 u 2 poaa: BeIUHCIECHHE.
IMpakTrdeckoe 3ansaTie 8. [IprioskeHns onpeeeHHOro HHTerpaa (BEIYUCICHUE Tuonanel Guryp u 00-eMOoB TeJ BpaIlleHHs)
IIpakTtiueckoe 3ausTHe 9. YHKIMN HECKONBKUX IEPEMEHHBIX: YaCTHBIC IPOM3BOAHBIC U TU((EpeHIHaL.
IIpaktiueckoe 3anstue 10 YacTHbIE MPOU3BOAHBIE BTOPOrO MOPsAAKA U IKCTPEMYM (DYHKIIUU JBYX NEPEMEHHBIX.
IMpaktnueckoe 3austue 11. KonrposbHas padoTta
IIpakTryeckoe 3anarue 12. Jluddepennmanbapie ypaBHEHHS 1-T0 TOPSIKA ¢ Pa3IeNSIONIIMHUCS TIePEMEHHBIMHU.
IIpaktiueckoe 3anstue 13. JIuneitnsle qupepeHnanbHbIe ypaBHEHHs 1-ro mopsaka
I[Tpaxtiueckoe 3austie 14. AnddepeHnuansubie ypaBHEHHS N-To NOPSIKA, AOMYCKAIONIIUE TOHIKEHHUE MOPSAKa.
IMpakTrdeckoe 3ansarue 15. JIuaeitHbie ogHOpOIHBIE TU(dEepeHIHAIBHbIE YPaBHEHHS N-TO MOPS/IKA.
IIpaktiueckoe 3austue 16. JInneltsie HeonHOpOAHBIE MU((EpEeHIHATBPHEIC YPABHESHHS N-TO TTOPSAAKA.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEICTB

- 3alaHud Ut TPOBEACHUS KOHTPOJIbHBIX pa60T;
- 9K3aMCHAITUOHHBIC BOIPOCHI.

6.2. Tembl NMCLMEHHBIX PadoT

KoHTpombHbIe pabOTHI 110 TEMaM:

1. JIuneiinas anre6pa u BekTopHas anreopa (1 cemectp).

2. KomriiekcHbIe 9rca (JOMaIIHAS KOHTPOJIbHAs paboTa)

3. Brraucnenne npenenoB OyHKINH (JOMANIHAS KOHTPOIbHA paboTa)
4. Uccnenoranue (pyHKIUIT (TOMAIIHsSI KOHTPOJIbHAS paboTa)




5. OnpenenéHHblil 1 HeonpeaenEHHBII nHTErpai (2 cemectp).
6. [luddhepeHmanbHple ypaBHEHUS(IOMAIIIHASA KOHTPOJIbHAS paboTa).
3. Tuddepennnansapie ypaBHEHUS (2 ceMecTp).

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

BOITPOCBI K OK3AMEHY B 1 cemectpe

Pazgen 1. Jluneiinas anredpa.

1. Matpuupl. JlelicTBus Haa MaTpULaMH (CI0XKEHHE, BEIYUTaHUE, YMHOKEHUE MAaTPHILIBI HAa YUCIIO, TPOM3BEACHHE MATPULI).

2. MuHOp 1 anrebdpandeckoe TOMOTHEeHHe 31eMenTa. OnpenennuTens n-ro IopsSaKa.

3. CBoiicTBa onpeaeauTeneH.

4. O6uiue cBeaeHHs O CHCTeMax JIMHEHHBIX anreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHUH ¢ N HEU3BECTHBHIMU. Perienune
cucteMbl. CHCTEMBI COBMECTHBIE I HECOBMECTHBIE, COBMECTHBIC OIPEICIICHHBIC H HEOTIPEICTICHHBIE.

5. Pemenne cucreM MTMHEHHBIX anredpandeckux ypaBHeHui metogoM Kpamepa. Teopema Kpamepa.

6. CucteMbl m ypaBHEHHH ¢ N1 HEU3BECTHBIMU. PABHOCHIIBHBIE CUCTEMBI. DNIeMEHTapHbIE PE0OPa30BaHMUsI CHCTEM JIMHEHHBIX
anreOpandecKix ypaBHEHUH. Teopema o IepeBoie CHCTEMBI B PABHOCHIIBHYIO €H CHCTEMY.

7. Perenne cucteM ITMHEHHBIX alreOpandecKux ypaBHEHHI MeTooM [aycca.

Pa3nen 2. BekropHast anreopa.

8. OCHOBHBIE TIOHATHS U OTIPEIETICHNS] BEKTOPHOH anreOphl (BEKTOpP, KOJUTHHEapHbIe, KOMIUIaHAPHBIC BEKTOPBI, MOTYNb BEKTOPA,
paBHBIE BEKTOPHI, €IUHUYHBIH, HYJIEBOW BEKTOPHI).

9. bazuc Ha IIIOCKOCTH U B IPOCTPAHCTBE. TeopeMbl 0 pa3siokeHHH BEKTOpa Mo Oasucy.

10. KoopmuHathl BekTopa B JaHHOM 0asuce (omnpenenenue). OpTOHOPMHUPOBaHHBIH 6a3uc. HaxoxaeHue KoopauHaT BEKTOpa Mo
M3BECTHBIM KOOPAWHATAM €ro Hadalsla i KOHIIA.

11. JIuneiinble onepanuy HaJ BEKTOpaMU: CJIOKEHUE, BHIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO.

12. CkansipHoe pou3BeIeHNE BEKTOPOB, CBOMCTBA CKAJISIPHOTO MPOU3BEIEHHUS.

13. IIpuMeHeHHe CKaIPHOTO MTPOM3BEACHHS K PEIICHUIO 3a1a4d (MOIYIb BEKTOpA, IIFHA OTPE3Ka, YTolI MEKAY BEKTOPaMH, YCIOBHE
OpPTOTOHALHOCTH BEKTOPOB, MPOEKIIMS BEKTOPa Ha BEKTOP).

14. BekTopHO€e poH3BeICHHE ABYX BEKTOPOB, CBOMCTBA BEKTOPHOTO IPOU3BEACHUS.

15. IIpuMeHeHnEe BEKTOPHOT'O MIPOU3BEAEHUS K PELLICHUIO 3a/iay (IUI0IAAM NapajiesorpaMma, TpeyrobHIKa, YIol MEXIY
BEKTOPaMH).

16. CmenranHOe pOM3BEICHUE TPEX BEKTOPOB — omnpeeneHne. CMemanHoe MPOou3BeIeHIe BEKTOPOB, 3aJaHHBIX KOOPIUHATAMH B
OpPTOHOPMHUPOBAHHOM 0azuce.

17. CBolicTBa CMELIAHHOTO IIPOU3BEIEHMUSL.

Paznen 3. AnanuTHueckasi reOMETpHst

18. IlpsiMoyrosnbHas JeKapToBa CUCTEMa KOOPJHHAT Ha INTOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas ToYKa U HOPMaJbHBIM BEKTOP MIOCKOCTU. Y PaBHEHHE IUNIOCKOCTH, IIPOXOSILEH Yepe3 JaHHYIO TOUKY
HEepIEeHANKYIIPHO JaHHOMY BekTopy. OOImee ypaBHEHHUE INIOCKOCTH.

20. YpaBHeHHe MIOCKOCTHU, MPOXOAAIIEH uepe3 TpU TOUKU. Y paBHEHHE MIIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSX.
21. OmopHast TOYKa W HAIPaBISIONIHNA BEKTOp NpsiMoit. O0mIre, mapaMeTpuieckrue, KAHOHHISCKHE YpaBHEHHUS TIPSMON B
npoctpancTBe. KaHoHHUecKue ypaBHEHUs IPSIMOI B IPOCTPAHCTBE, IPOXOAIIEH Yepe3 ABe TOUKU.

22. Yron Mexay npsiMoil U IIIocKocTho. Touka nepeceueHus MpsMoi U MIOCKOCTH.

23. Ilpsimas Ha MIIOCKOCTH. PaznuuHble BUAbI ypaBHEHUs MPSMOM HA MIOCKOCTH.

24. OxpyxHocTb. KaHOHNYECKHE YpaBHEHUS OKPY)KHOCTH U €€ TOCTPOCHHUE.

25. Onnunc. KanoHnYeckue ypaBHEHHUs JUTHIICA U €T0 IIOCTPOCHHE.

26. T'unepbona. KaHoHHYECKHE ypaBHEHHS THIIEPOOIIBI U €€ TIOCTPOCHHE.

27. Iapabona. KaHoHW9eckue ypaBHEHHS apaOoIIbl U ee TOCTPOCHHE.

Paznen 4. [lepemennas. Ipenen. @yHkuus.

28. [Tonsitue GyHKIMHU. 3aBUCHMBIC M HE3aBHCHMbIE IIEPEMEHHBIE, 00JIaCTh ONPEIEICHNS 1 MHOXKECTBO 3HaYCHUH (QyHKIUH.
Croco0s1 3aganus pyHknmu. I'paduk GyHKIHH.

29. OcHOBHBIE CBOMCTBA (PyHKITMH: MOHOTOHHOCTb, YeTHOCTbD, TIEPUOJUYHOCT, OTPAHUICHHOCTb.

30. CnoxxHast QyHKITHSI.

31. INonsTHe okpecTHOCTH TOUKH. [Ipenen pyHKINM B TOUKE.

32. Ipenen GpyHKINH HA OECKOHEYHOCTH.

33. beckoHeuHO Maiible 1 GeckoHeuHo Oonblire GyHKIuH. Teopema o cBA3u OECKOHEUHO MaJbIX ¥ OECKOHEYHO OOJBIINX BETUYHH.
34. TlepBblii 1 BTOPOi1 3aMeUaTENbHBIC MPEACIBI.

35. OxBUBaJICHTHBIE OECKOHEYHO MaJlble BeTMYNHBI. OCHOBHBIC SKBUBAJICHTHOCTH.

36. HempepbIBHOCTS (DyHKIIMH B TOUKe U Ha oTpeske. Kiaccugukanus Touek pa3psiBa. CBoiicTBa HENIPEePHIBHBIX (QYHKIIHIA.

Paznen 5. Anddepenimanpaoe neanciieHne GyHKIMA OQHON ITepeMeHHOH.

37. IlonsTHe MPOU3BOIHOMN (DYHKIUH B TOUKE.

38. 'eoMeTpHUECKHUI CMBICI TPOU3BOAHOMN. YpaBHEHHUs KacaTelIbHON U HOpMaH K rpaguky QpyHKINH.
39. IIpon3BOAHBIE BHICIINX TTOPSIIKOB.

40. Iousatre muddepenunana GyHKIHAN.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe




Pasnen 5. Iuddepenimansroe ucurcaeHue GYHKIMNA OHON TepeMeHHO.

1. DkcTpeMyMBI (QYHKIHH.

2. Ilpu3HaKy MOCTOSHCTBA, BO3PACTAHUS U YOBIBAHUS (DYyHKIUN.

3. ocTtaToyHble MPU3HAKU CYILIECTBOBAHUS IKCTpeMyMa (YHKIIHUH.

4. BoimykiiocTs, BOrHYTOCTb Tpaduka ynkuun. Touku nepernoa.

5. JlocTaTo4HBIC TPU3HAKY BRITYKJIOCTH, BOTHYTOCTH Ipaduka (GpyHKIIMH U TOUYKH IIepernoa.

6. ITpaBuno Jlonurans.

7. Acumnrotsl rpaduka GpyHkunu. Buaer acumMnror.

8. O0umii m1aH uccnenoBaHus GYHKIUH U TOCTPOSHHS €€ TpaduKa.

9. KoMIIeKCHBIE YKCIIa: OpeelleHe, IeHCTBUTENbHAS. 1 MHUMAs YaCTU KOMILIEKCHOTO YKCila, MHUMAas €IMHHLA, PAaBHBIE,
CONPs’KEHHbIE KOMIUICKCHBIE YHCTA.

10. JleficTBus Ha/l KOMIUIEKCHBIMH YHciIaMy. M300paxkeHne KOMIUIEKCHBIX YHCEI.

11. TpuroHoMeTpr4ecKkas 1 ImokaszaTesbHas (GOpMBI 3aITUCH KOMIUIEKCHBIX YHCETI.

12. YMHOXEHHE U JieTIeHHe KOMIUIEKCHBIX YHCel B TPUTOHOMeTpHueckoi dopme. Dopmyna Myaspa. M3Bnedenne apuMeTHIecKux
KOpHEN U3 KOMIUIEKCHBIX YHCEL.

Paznen 6. HeonpeneneHHsli U ONpeIe/IEHHBIN HHTErpal

13. IlepBooOpazHas GpyHKUMS M HEONpeaeIeHHbII nHTerpai. Teopema cyiiecTBOBaHHs EPBOOOPA3HOM.
14. CpoiicTBa HeoNnpeAeIeHHOTO HHTErpaa.

15. Mertox 3aMeHbI IEpeMEHHON B HEOIIPEIETICHHOM HHTETpale.

16. MeTox MHTETpUpOBAHUS 10 YACTSAM B HEONIPEEICHHOM HHTErpaie.

17. PanmonanbeHbie 1poou. MHTErpupoBaHUe NPOCTEHIINX PAlMOHAILHBIX APOOEH.

18. PasznoskeHne pannoHABHOM ApOOH HA IPOCTEHIIIe

19. 3agaga 0 BEIYHCIICHUH TUIOIIAN KPUBOIMHEHHOH (urypsl. OnpeneneHHbIi nHTerpai. Teopema Cyme-CTBOBAHUSL.
20. OcHOBHBIE CBOMCTBa OIPEAEIIEHHOTO MHTErpaja.

21. ®opmyna Hetorona — JleiiOHuIIA.

22. 3aMeHa TIepeMeHHON B ONpeAeICHHOM HHTETpale.

23. MHTETpUpOBaHUE II0 YacTSAM B OIPEIEICHHOM HHTETpae.

24. HecoOGcTBEHHbIE MHTETPaJIBI ¢ OCCKOHSUHBIMH NPEIETaMH.

25. HecoOCTBEHHBIC HHTETPAITBI OT PA3PHIBHOM (DYHKIIMHL.

26. Inomanps MIIOCKOH (UTYpHI B IPSIMOYTOIBHON IEKapTOBOI CHCTEMe KOOPANHAT.

Paznen 7. @yHKIIMN HECKOJIBKUX NIEPEMEHHBIX.

27. Ionstre HyHKINU OBYX NepeMeHHbIX. Crioco0s! 3aqaHns (QyHKIMN JIBYX IIEPEMEHHBIX, 00IaCTh €€ OIpeaeIeHHS.

28. YacTHble U IOJTHOE MpUpAIICHUS (PyHKIUN IBYX IIEPEMECHHBIX.

29. YacTHble TPOM3BOJHBIC (PYHKIIMH JIBYX IEPEMEHHBIX.

30. [Momnsrit quddepennnan GyHKIMA IBYX TIEPEMEHHBIX, YacTHBIE T (epeHIIHATI.

31. KacaTenbHas INIOCKOCTb X HOPMaJlb K IOBEPXHOCTH.

32. YacTHble MPOM3BOIHBIE BBHICIIUX NOPSIIKOB. TeopeMa 0 He3aBUCUMOCTH OT MOCIe0BaTeNbHOCTH AU epeHunpoBanHusl.
33. DxerpeMyM GYHKIMH JBYX TepeMeHHbIX. HeoOXoquMble 1 JOCTaTOUHBIE YCIOBUS CYIIECTBOBaHUS SKCTPEMyMa.

Paznen 8. lucepennmanbubie ypaBHEHUS

34. Tlonstue auddepennuansaoro ypasuenus. [lopsnok, pemenne auddepenuansHoro ypasHeHus. HTerpaibHble KpUBBIE.
35. Tuddepennnanbubie ypaBHeHUs 1-T0 mopsaka: oOmwmid BuI, 3ana4ya Komm, obIiee 1 4acTHOE pelieHusl, OOIINN 1 YaCTHBIH
HHTETPAbL.

36. uddeperunanbupie ypaBHEHUS C pa3AeICHHBIMU U Pa3AEIAIONMMHUCS TIEPEMEHHBIMU.

37. Jluneiinsie muddepennmanbabe ypaBHEHUS 1-T0 TopsiKa.

38. MuddepennuanbHble ypaBHEHUS BBICIINX ITOPSAAKOB, JOITYCKAIONHE TIOHKEHAE TOPpsAAKT.

39. OOmue NOHATHSA O JTHHEIHBIX OJHOPOIHBIX TU((epeHIHANBHBIX YPAaBHEHHUAX BBICIINX MOPSIKOB (OIpeeNieHue, TOHITHE O
JMHEHHO HE3aBUCHMBIX (YHKIHMSX, GyHAAMEHTAJIbHAS crcTeMa pemenuid). Teopema o CTpykType 001Iero pemeHus JIMHEHHOTo
OJTHOPOIHOTO T PepeHIINATBHOTO YPABHEHMS.

40. BeiBoxx opMyIt [uTs OOIIETO peIIeHNs IMHEHHOT0 OAHOPOTHOTO UG (EpEeHIMANTEHOTO YpaBHEHUS 2-T0 OPSIIKA.

41. JIuneiinple HeogHOpPOIHBIE MU depeHnanbHble ypaBHeHu. Onpenenenue. Teopema o cTpyKType 00IIero perieHus JMHeHHOTo
HEOJJHOPOHOTO HU((EPEHIMAIBHOTO YPaBHEHHSL.

42. JIuneiiHbIe HEOTHOPOAHBIE MU(depeHIHaNBHbIE YpaBHEHHS C ITPAaBOi JacThIO CHENHAIBHOTO BUAA (3 ciaydas).

Paznen 9. DneMeHTBI TEOPUU BEPOSTHOCTEN.

43. DieMeHThl KOMOWHATOpUKHU. Pasimanble BUIbI coennHennii [lepectanoBku. Pasmerienus. Codetanusi.
44. IIpeamet Teopun BeposTHOCTeH. McnbiTanue. Mcxon nenbiranus. Kinaccudukanns coosrtuit. [Tomaas rpymnma coOBITHIA.
45. Yacrora nosiBineHus coodbitusi. Knaccuueckoe onpeeneHue BeposSTHOCTH.

46. Cymma, IpOoU3BEICHHE, Pa3HOCTh COOBITHH.

47. YcaoBHast BEpOSITHOCTD.

48. TeopeMsbI CIOKEHUS BEPOSITHOCTEH U CIEICTBUS U3 HUX.

49. Teopema yMHOXEHUsI BEPOATHOCTEH U ee CIeCTBHS.

50. TeopeMa 0 BEpOSTHOCTH MOSIBICHUS XOTS OBl OJJHOTO COOBITHSI.

51. Teopema o IOTHOW BEPOSTHOCTH COOBITHSI.

52. BepostHocTb runotes. @opmyssl baiieca.




53. IloBropenue ucneitanuii. @opmyna beprymnu. HauseposiTHelIee 41CIo HACTYIIICHUH COOBITHS.
54. Acumnrotnueckue Gopmysasl. Popmyna Ilyaccona.

55. JlokanbHas Teopema MyaBpa — Jlamaca.

56. UnterpansHas Teopema Jlamnaca.

Paznen 10. DnemenTsl Teopun BepositHocTel. CitydaiiHble BEJIMYUHBI.

57. CnydaliHble BEIMYHMHBI, UX BUABL. 3aKOH paclpe/esIeHusl CilydaiiHo BenuduHsbl. Pan pacnpenenenus. MHOrOyroJbHUK
pacrpeneneHus.

58. OyHKIMS pacnpeieeHNs BEPOSITHOCTEH CTydaifHOM BENMYHMHBI, €€ CBOWCTBA U TpaduK.

59. BeposATHOCTb NONaAaHus CIydaiiHON BEJIMYUHBI HA 33JaHHBIN y4acTOK. TeopeMa 0 BEpOSITHOCTU OTAENBHO B3SITOTO 3HaYEHUS
HEIPEpBIBHOM CITydailHON BEJIMYUHBI.

60. IInoTHOCTD pacipeneneHus BeposiTHocTeil. CBOMCTBA MIOTHOCTH, X T€OMETpUUECKas HHTEPIIPETALHSL.

61. MaTtemaTHueckoe 0XHUIaH1e JUCKPETHOM U HENIPEPBIBHOM ciiydaiiHOM BeauuuH. CBOMCTBAa MaTEMATHUECKOTO 0XKUAAHUS.

62. Monia u MeiuaHa Cily4aiiHOM BEJIMYMHBL.

63. ucnepcust u cpeHee KBaIpaTHIeCcKoe OTKIOHEHHE TUCKPETHOH U HeTIPEPBIBHON CliydaifHoN BenuduH. CBOWCTBA JUCTICPCHH.

ITpumepHBIe 3amaHns IS IPOBEICHNS TEKYIIET0 KOHTPOJIS U TPOMEKYTOYHON aTTeCTAlNH HAXOIATCS Ha y9IeOHOM TopTaje
CI'YBT B xypce MATEMATHKA.

6.4. Mertoauueckue MaTepuaJibl, onpeaeadaonue npoueaypbl OHeHUBaHUS

DK3aMeH 10 JUCHUINIHHE B | 1 2 ceMecTpax COIEPKUT TEOPETUUECKYIO YacTh, HAIIPABICHHYIO Ha OLICHKY 3HAHMH U MPAKTHYECKYIO
4acTh, HAIIPABJICHHYIO Ha OLEHKY YMEHUI U HaBBIKOB, XapaKTEPHU3YIOLINX (JOPMHUPOBAHHE YKAa3aHHBIX KOMIIETEHIIUH.
TeopeTndeckast 9acTh 3K3aMeHa M0 TUCIUILIHHE MIPEACTABISIET cO00I KOMITIIEKC BOIPOCOB HA YCBOCHHE IPOICHHOTO MaTepraia —
MOHSTHS, ONIPEAEICHHS, CBOWCTBA, TCOPEMBEI.

B pamkax TeopeTHueckoil 9acTu 00ydaromuiics A KaXI0r0 BOpoca (GOopMynupyeT IpaBUIbHBIE, C €0 TOUKHU 3PEHUS, OTBETHL
3agaHue CUMTAETCS BBIIOJIHEHHBIM B TOM ClIy4ae, €CJIM AaHbl BEPHbIE OTBETHI HAa BOIIPOCH!. B MPOTUBHOM cilyyae 3ajjaHue
CUNTAETCS HE BHIIOJTHECHHBIM.

IIpakTHueckas yacTs SK3aMeHa 110 AUCIUIUIMHE IPEICTABISCT 3a1a4H, HAalPaBICHHBIC Ha BRIIBICHHE BO3MOXKHOCTH IIPAKTUIECKOTO
MIPUMEHEHUSI KOHKPETHOTO TEOPETUUECKOr0 pasiena.

OK3aMEH BBICTABISIETCS C YUETOM PE3YJIBTATOB BBIIOIHEHHS TEOPETUYECKOM U MPAaKTUUECKON YacTel B COOTBETCTBUU C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMHI.

Kpurepuu ouenupanus:

"HEYIOBIECTBOPUTEIBHO" - 00YJAIOIIUIACS TOKA3bIBACT CIAOBI YPOBEHb TEOPETUUCCKHUX 3HAHHH. HeyBepeHHO U IOTHYecKH
HETI0CIIeI0BATENIFHO H3JIaraeT MaTeprasl. HempaBnuiibHO OTBEYaeT Ha JOOIHUTEIFHBIE BOIIPOCH MITH 3aTPYAHSACTCS C OTBETOM Ha
HuX. He numeeT geTkoro npeacrasieHus 00 H3ydaeMoM MaTepHae, JOIMycKaeT rpyosle omuoku. JleMOHCTpUpyeT YacCTHIHEIE,
(hparMeHTapHbIe, OUEHb IOBEPXHOCTHBIE YMEHHS, IOMyCKasi TpyOblie omHOKU. JIleMOHCTpUpYeT HU3KUIH YPOBEHb BIaICHHs
MaTepraoM, JOIycKas rpyOble OIMOKH. PACKPBIT cofepikaHne TEOPeTHYECKOH M MPAaKTHIECKOW JacTeil Onsera MeHee, 9eM Ha
59%.

"V noBIeTBOpPUTENBHO" - 00yJaromuiicsa MOKa3bIBacT 3HAHIE OCHOBHOTO JIEKI[HOHHOTO M MPaKTUYEeCKOro MaTepuana. B oreere He
BCETJia IPUCYTCTBYET JIOTHKA U3I0kKeHUs. OOYyJaroIUNACs UCIIBITHIBAET 3aTPYIHEHUS IPU PEIICHUH NPAKTUUYECKUX IPUMEPOB.
IMToka3siBaeT parMeHTapHbIC, YaCTHYHBIC 3HAHUS. J[eMOHCTpHpyeT yMeHHs 6e3 TpyOsIxX ommnook. He oTpaboTaHb! HABBIKH 1
HIpUEMBI CAMOCTOSTETbHON paboThl. PACKPBLT coepaxkaHe TEOPETUIECKOH U IPaKTHIeCcKoil yacTert Omera Ha 60%-74%;
"Xopomo" - 00yJaroIMNACs MOKa3bIBaeT JOCTATOUHBIH YPOBEHb TEOPETHUECKUX U MPAKTUYECKUX 3HAHUH, CBOOOHO OnepupyeT
OCHOBHBIMH HOHATHSIMU. Y MEET aHAJIU3UPOBATh, HO JIONYCKAET HEKOTOPhIE NOrpeIiHOCTH. OTBET OCTPOEH JIOTUYHO, MaTepHai
M3JaraeTcs TpaMoTHO. JleMOHCTpUpYeT 3HaHHs B 6230BOM (CTaHIApTHOM) 00BEME, CTIOCOOCH pelIaTh TUTIOBEIE 3a1adun.
JleMoHCTpHpYeT yMeHHUS Ha 6a30BOM (CTaHAApPTHOM) ypoBHe. Braseet 6a30BBIMU HaBBIKAMU M IPHEMaMH T10J KOHTPOJIEM MU
PYKOBOZICTBOM. Packpbll coneprkaHue TEOPETHYECKOM U MPaKTHYECKOi yacTei omera Ha 75%-84%.

"OTnrgHO"- 00yJaIOIIHIACS TOKA3hIBAET HE TONBEKO BEICOKHI YPOBEHB TEOPETHUECKHX 3HAHMUH 0 M3ydaeMol TUCIUIUINHE, HO U
BUIUT MEXIUCIUILTHHAPHBIC CBSA3H; yMeeT aHAIM3UPOBATh IPAKTHUECKHUE CUTyaly. OTBET IIOCTPOCH JIOTHYHO. MaTepuain
M3JIaraeTcsl 4YeTKO, SICHO, apT'yMEHTUPOBAHHO. Y MECTHO HCIIONb3yeT HH(POPMALIMOHHBINA U WILTIOCTPATUBHBIA MaTepual.
JleMOHCTpHpPYET BEICOKHI YPOBCHB 3HAHUIA; CIIOCOOCH K CAMOCTOATEIEHOMY aHaJIH3y U IPUMCHCHHUIO ITOJTyICHHBIX 3HAHUH.
JleMOHCTpHpPYeT YMEHHS BEICOKOTO YPOBHS; CIIOCOOCH pa3paboTaTh CaMOCTOSTENBHBIN ITOX0/] K PEIICHHIO TIOCTABICHHON 3a/1auH.
Brnaneer HaBBIKaMM M IPHEMaMH Ha BBICOKOM YPOBHE, CIIOCOOEH aTh COOCTBEHHYIO OLICHKY H3y4aeMOoro MaTeprana. Packpsun
coJiepKaHue TEOPETUYECKON U IPAaKTUIecKoi yacteit ounera Ha 85%-100%.

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

7.1 Pexomenayemasi JinTepatypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI
JI1.1 |Harancon U. I1. Kpatkuit Kypc BbICIIEH MaTeMaTuKu Mocksa: Jlans, 2009
JI1.2 |TyranbaeB A. A, Teopust BEpOSITHOCTEHR U MaTeMaTU4eCKas CTAaTUCTUKA Mocksa: Jlans, 2011
Kpymun B. T
JI1.3 | ITuckyno Hukomait JuddepeHnuanbHoe ¥ HHTETPATbHOE UCYHUCIICHUS: yuel. mocooue Mocksa: UnTerpan-
CemMeHOBUY JUISL CTYJICHTOB BY30B IIpecc, 2001

7.1.2. lonoJHuTeNIbHAS IUTEPATypPa

ABTOpBI, COCTaBUTEIU | 3arnaBue W3narenscTBo, rox




ABTOpBI, COCTABUTEIH

3arnaBue

W3znarenscTBO, TOI

JI2.1 |[I'mypman Brnagumup

PykoBOACTBO K pEIICHUIO 3aa4 [10 TEOPUH BEPOSTHOCTEH 1

MockBa: Briciiee

EdumoBuu MaTeMaTHYECKON CTaTUCTUKE: yueld. mocodue obpa3zoBanue, 2008
JI2.2 | Munopckuit Bacunuii | COopHHK 337124 10 BBICIIEH MaTeMaTHKe: yued. mocooue Mocksa: U3n-Bo ®Ous.-
ITaBmoBHY mar. uT., 2006

JI2.3 | JIuneBuu Onbra
HUropesHa, lllepbakoBa
T'anuna
BniagumuposHa

Martematrka: yaebHOE TTOcOOHe

Hosocubupck: CI'YBT,
2017

7.1.3. Metoanueckne pa3padoTku

ABTOpBI, COCTaBUTCIIN

3ariaBue

HBI[&TCJ'[BCTBO, rona

JI3.1 | droxosa C. U.,

MCTO)II/I‘ICCKI/IG YKa3aHuA 1 3aJaHus 110 BBICIIICH MaTeMaTHKE K

HoBocubupck: HI'ABT,

Enunosa E. C., TUIIOBOMY pacyeTy 1o TeMe "@yHKIUU MHOTUX NEPEMEHHBIX" 1997
[Ta6anuua B. H.

JI3.2 |EmunoBa E. C., Metoauueckue ykazaHusl U 33aHus 110 BBICILICH MaTeMaTHKE K HoBocubupck: HI'ABT,
[Tabanuua B. 1. TUTIOBOMY pacuéry "IuddepeHunanisHoe HCUUCTCHHE HYHKITHH 1997

0/IHOM mepeMeHHON"

JI3.3 |I'aBpunoBa AneBTuHa
MuxaiinoBHa,
[ep6axosa ["annHa
BnagumuposHa

AHanuTHYECKasg TEOMETPHS: METOA. YKa3. ¥ 3a[aHus MO BBICIIEH
MaTeMaTHKe [[J1s cTyAeHToB | Kypca o4. popMbl 00ydeHus Bcex
criert. |

Hosocubupck: HI'ABT,
2009

Omneparonnas cucrema Windows

7.3 IlepeyeHb NPOrpaMMHOI0 odecrieYeHust

[MTakeT mpukIagHOTO IPOrpaMMHOT0 obecriedenust Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUIIIIMHBI (MO Y JI5I)

Haznauenue Ob6opynoBanue
YuebHas ayAUTOPHSA i | AyoutopHast nocka; Komrutekt ydueGHON MeOenu; MynbTuMenniiHoe 0O0OpYHOBAaHUE: MPOEKTOP
MIPOBECHUS 3aHATHIA | (CTalMOHApHBIN), SKpaH (cranuoHapHslii), [IK (mepenocHoit)
JICKIMOHHOTO THIIA
YuebHas ayJAUTOpHs Jutst | AyauropHas 1ocka; KoMiuiekT yae6HON Mebenn
MIPOBEIECHUS MPaKTUIECKUX
3aHATHH
VYuebHas ayIUTOPHS Ui | AynuropHas nocka; Kommiekt yaeOHoi Medenn
MPOBEACHUS TPYIIOBBIX u

WHIUBUYaJIbHBIX KOHCYJAbTAIUHI

TTomerenue s | Kommext yaeOHoi Me6enu Ha 15 mocagoyHbIX MecT.

CaMOCTOSTENILHON pa6otsl | IIK — 10 mr., monkmodeHHBIX K ceTH "MHTepHeT" M 00ecIeYnBaroniX AOCTYH B 3JICKTPOHHYIO
00yJaronxcs nHpOPMANNOHHO-00pa30BaTEIBHYIO CPEIy Y HUBEPCHUTETA.

YuebHas ayJUTOpHs quist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MPOBEACHHNS TEKYIICTO KOHTPOJIA
u l'lpOMe)KyTO‘IHOﬁ aTTeCTaluu




