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Keaymdukarms HnxeHep nmyTeii Co001IeHUsA
dopma 00yueHus OYHas
O611jast Tpy/J0eMKOCTh 15 3ET

Bugpl KOHTpOJISL B cemMecTpax:

3K3aMeHdhl 1, 4
3ayeTsl 3, 2

PacnipeeneHne 4acoB JUCIHUILUIMHGI [0 cCEMeCTpam

Cemectp
(<Kypc>.<Cemectp Ha| 1(1.1) 2(1.2) 3(2.1) 4(2.2)
Kypce>) Wroro
Hepens 16,5 16 16,5 16,3
Bup 3aHsTHIA vII PIT I PIT vII PIT v PIT p20i PIT
Jlekiyu 32 32 32 32 16 16 16 16 |96 96
IIpakTuyeckue 48 48 32 32 32 32 16 16 128 128

KoHT. 4. Ha arTecT. 04 10,4 10,4 0,4 0,4 0,4 04 10,4 1,6 1,6
Konr. 4. ga arrect.B 2,3 |2,3 (0,15 (0,15 0,15 0,15 2,3 2,3 (4,9 4,9

nepuog, 3C

B TOM umcsie UHT. 24 (24 |24 24 24 24 24 |24 |96 96
Wroro ayn. 80 80 64 64 48 48 32 32 224 224
KonrtakTHast pabota |82,7 (82,7 164,55 |64,55 (48,55 (48,55 |34,7 (34,7 |230,5 |230,5
Cam. pabora 72,6 72,6 |70,6 |70,6 50,6 (50,6 48,6 |48,6 |242,4 (242,4

Uacsl Ha KOHTPOJIb 24,7 (24,7 18,85 |8,85 8,85 8,85 24,7 |24,7 |67,1 |67,1
Wtoro 180 |[180 |144 144 108 108 108 |[108 |540 540
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Pabouasi mporpamma oj00peHa Ha 3acefiaHuu Kadeapsl
Beiciias MaTeMaTHKa

3aB. kadenpoit



1. LIEJTM OCBOEHMS JVCIMIUIAHBI (MO Y JIST)

1.1

Llesbio M3y4eHUs AUCLMITIMHBI «MaTeMaTrKa» sSIBseTCs TI0TOTOBKA CTYZEHTOB 110 MaTeMaTHKe - 6a3bl /7l OCBOEHUS psifia
00II[eHayYHBIX AUCIUTUTMH U JUCHUTUTAH TTPO(deCcCHOHaIBHON HanpaB/IeHHOCTH, CTOCOOCTBYIOLIMX TOTOBHOCTH BBIMTYCKHHUKA K
Me>KIMCLIMTIMHAPHOM SKCIIepUMeHTalbHO-UCC/Ie/|0BaTebCKOMN J1esiTeIbHOCTH, U (POPMHPOBaHNe MaTeMaTH4eCKoi Ky/IbTyphbl
OyIy1Lero CrernyammcTa.

2. MECTO JUCLIUIUIVHBI (MO/JYJISI) B CTPYKTYPE OBPA30BATE/ILHOM ITPOT PAMMBI

Liukn (pa3zen) OIT: [61.0.12

3. KOMIIETEHII OBYYAROIIIEI' OCH, ®OPMUPYEMBIE B PE3YJ/IbTATE OCBOEHUSA JUCIIUIIIMHBI (MO1YJIA)

OIIK-1 CriocobeH pelaTh HHXeHepHbIe 3a/jaui B IPoheCCHOHATLHOMN [IesITeTbHOCTH C UCTI0/Ib30BaHUEM METO/[0B eCTeCTBEHHBIX HayK,
MaTeMaTU4YeCcKOro aHa/lu3a U MOJe/IMPOBaHuUs

OIIK-1.1 ITpumeHsieT MeTO/bI BbICIIIE} MaTeMaTHKHU [/ PellieHus 3ajau podeccroHalbHOM AesiTelIbHOCTH
B pe3sy/ibTaTe 0CBOEHHS JUCIUILTAHBI (MO/Y/Is1) 00y UYArOIMICS J0/DKEeH
3.1|3naTh:
3.1.1|oCHOBHBIE MOHATHS ¥ METO/IbI MATEMATHUECKOTO aHa/IN3a, aHATUTUIEeCKON reOMeTPUM U JIMHEHHOH anreOpshl,
IuddepeHIMaNbHOT0 M MHTErPabHOTO UCUMC/IEHHS],
3.1.2|-0CHOBBI TEOPUU BEPOSITHOCTEH, MaTeMaTUYeCKOM CTaTUCTUKHU.
3.1.3
3.2|Ymetn:
3.2.1|-uCr10/1530BaTh OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYUHbIX AUCLUIIMH B IPO(heCcCOHAIBHOM eSITeTbHOCTY;
3.2.2|-npuMeHsTh MaTeMaTUUeCKe MeTO/bI AJIS1 PellleHHs TPAaKTUYeCKUX 3afad;
3.2.3
3.3|Bnapetsn:
3.3.1|-mMeToiaM1 MaTeMaTHUUeCKOT0 OnucaHust (pr3ndYeCcKrX sSIBJIEHHH 1 TIPOLIeCCOB,
3.3.2|-anmnapaToM MaTeMaTU4YeCKOrO aHa/lu3a, TeOPUU BePOSITHOCTel M MaTeMaTU4eCcKoi CTaTUCTUKU.
4. CTPYKTYPA U COJEPXXAHUWE AVUCIAIIJIMHBI (MOAYJIS)
Kop HaumeHoBaHue pa3fe/ioB U TeM /BUJ, 3aHATHA/ Cemectp / | Yacos | IIpumeuaHue
3aHATHA Kypc
Pa3zgen 1. JTuneiinas ajreopa .
1.1 BBegenue. I[Tpeamer MateMaTuky. OCHOBHbBIE ajirebpanueckuie CTPYKTYphbl. JIuHelHast 1 2
anrebpa. Omnpeie/IMTeNny BTOPOTO U TPeThero nopsiikoB. OCHOBHBIE CBOICTBA
oTpejieniTeNnel, MUHOP | anrebpandeckoe foronHeHne /JIex/
1.2 Onpepenureny U UX CBOWCTBA, BEIYUC/IEHUE OMpejienuTesnieit 2-ro; 3-ro; ..., N-oro 1 2 paboTa B MasibIxX
nopsaxkos. /I1p/ rpyInax
1.3 I[TonsTHe 00 ompe/eUTeNe N-0ro MOPsiKa U ero BbIurcieHne. Matpuipl. X BUBL. 1 2 nekiws becesa
Anrebpa matpuiy. ObpaTHast MaTpuija. TeopeMa CyIeCTBOBAaHUS U €IMHCTBEHHOCTH
obpaTtHo#i MaTpuilel. /JIek/
1.4 Meton Kpamepa. MaTpulipl 1 onepaliui HaJl HUMUA. ¥ MHOXKeHue matpull. /I1p/ 1 2 paboTa B MaJibIX
TDVIINAX
1.5 Pemienue cucrem yimHelHbIX ypaBHeHu (CJIY) metogom Kpamepa v MaTpuuHbIM 1 2
MeTozoM. /JIek/
1.6 O6paTHast MaTpuiia. /Mp/ 1 4
1.7 OnemeHTapHbIe peobpa3oBaHus MaTpul]. Panr matpuiibl. Teopema KpoHekepa- 1 2
Kanennu /Jlex/
1.8 Marpuunsiii MeTog, petiienusi CJIY. HaxoxaeHue panra Matpunbl  /TIp/ 1 2 paboTa B MajbIx
IDVIIax
1.9 Pemenne CJIY metomom I'aycca, metomom JKoppana-I'aycca. /Jlek/ 1 2
1.10 Perenue cucrem meroznoMm ["aycca. Pelienve ogHopogHbix cucteMm. /I1p/ 1 4
Pa3gen 2. BekTopHas anredpa
21 Bekropsl. JIMHeliHble Orlepalivy HaJl BeKTOpaMH, UX cBOicTBa. basuc B mpocTpaHCTBe, 1 2 Jiek1us becesia
OpTBI, JieKapToBa cucTeMa KoopAuHaT. Hanpasnstomye KocuHycbl. CKalsipHOe
TIpOM3Be/ieHNe, ero CBOWCTBA, PUIoKeHus. /Jlek/




2.2

BexTopHoe nipou3sBefieHue. Ero coticTBa. ['eoMeTpuueckuii 1 MexaHUUECKUN CMBICIT
BEKTOPHOT'O [1POU3Be/leHUsl. Y C/IOBHe KOJUIMHeapHOCTH BeKTOpPoB. CMelllaHHOe
ripousBefieHue. Ero cBoiCTBa, BEIUMC/IEHUE, TIPUNIOKeHUs /JIek/

2.3

Bexkropsl. JIMHeliHble onepalyy Hafl BekTopamu. CKassipHOe IPOU3BeieHue BeKTOPOB
MIp/

2.4

BekTopHOe U CMellaHHOe TIPOK3Be/IeHus] BEKTOPOB, 6a3uc. /IIp/

paboTa B MasbIx
[DVIIax

Pa3pen 3. AHanuTH4ecKas reoMeTpust

3.1

HopmasbHoe ypaBHeHHe TUIOCKOCTH B BEKTOPHOM 1 KOOPAUHATHOM dopmax. Obiiee
ypaBHeHHe TIOCKOCTH. YPaBHeHHe TUIOCKOCTH, MPOXO0/IIell yepe3 TPH TOUKH.
Yc10BusI TapasieibHOCTH 1 TTepIIeHUKY/IIPHOCTH TIOCKOCTeH. ['HITepIyiocKoCTh
/J1ek/

3.2

YpaBHeHnue riockoctu /IIp/

3.3

YpaBHeHHe JIMHWY Ha TI0CKOCTHU. [IpocTeiiiye 3aauy aHa/IMTUYeCKOW T'eOMeTpUH.
BekTopHOe, KaHOHHYECKHe 1 TlapaMeTprUyecKre ypaBHeHuUs TipsiMoid. [lepeceuenue
TIPSIMOM Y TJIOCKOCTH. PaccTosiHMe OT TOUKH /10 M/I0CKOCTH. [1apaniensHOCTb 1
TepreH/AMKY/ISIPHOCTb NPSIMBIX, IIPSMOM 1 IJIOCKOCTH.

/JTex/

Nekiys becezia

3.4

[TpsiMasi B IPOCTPAHCTBe U Ha riockocty /I1p/

3.5

JIMHMY BTOPOTO TIOpSiJKa: OKPY’KHOCTB, 3/UIUIIC, runepOoia, mapaboa.
IIpuBefeHre K KAHOHWYeCKOMY BUY KPUBBIX BTOPOTO Mopsiaka. IloBepxHOCTH
BTOPOTO NOpsiJKa.

/JTex/

JIeK1ust becezia

3.6

JIvHMYM 1 TOBEePXHOCTH BTOPOro nopsiaxa /I1p/

3.7

TTonsipHbIe KOOPAUHATHI TOUKU. YpaBHeHUs! IMHUH B MOJISIPHBIX KOOp/IMHATaX.
[TapameTpuyeckuii criocob 3a/jaHust KPUBLIX. HeKOTOphIe 3aMeuaresibHble KPUBLIE.
/JTex/

3.8

IMonsipHble KOOPAUHATHLI TOUKU. Y paBHeHUs JIMHUI B OJISIPHBIX KOOP/UHATAX.
ITapameTrpuueckuii criocob 3aziaHust KpUBBIX. HeKoTopble 3aMeyaTtesibHbIe KPUBBIE.
Mp/

paboTa B MasibIx
rpyrimax

Paspen 4. luckpeTHasi MaTeMaTHKa

4.1

OcCHOBHBIe MTOHAITUSI TEOPUX MHOJKECTB U HeUeTKUX MHOKeCTB. KaHTOpoBCKOe
ompeiesieHre MHO)KecTBa. Crioco6bI 3a/jaHust MHOXKeCTB. KoHeuHble 1 6eCKOHeuHbIe
MHOXecTBa. IlycToe ¥ yHHBepcalbHOe MHOKeCTBa. MOIIIHOCTE MHOKeCTBa.
Orneparuy Haji MHOXKeCTBaMu. JluarpammMel iiiepa-BernHa. I[ToKpbiTHe U pa3breHe
MHOKeCTB. OCHOBHBIE TOXKZECTBa anrebpbl MHOXKeCTB. [I0HSTHe HEUeTKOro
MHOXecTBa. DyHKIMS prUHaZIeXXHOCTH. OCHOBHBIE OIepalvy Hafi HeYeTKUMU
MHO)KeCTBaMM 1 UX CBOMCTBa. /Jlek/

Jiek1us becesia

4.2

MHoskecTtBa. Onepauyy Haji MHOKecTBamu /I1p/

4.3

OcHoOBBI KOMOMHATOPUKK. OCHOBHBIE TTpaBU/ia KOMOMHATOPUKU (CYMMEI,
MpOU3Be/ieHus1). YTIOpsiioueHHbIe ¥ HeYIIOpsij0UeHHbIe BRIOOPKHU. [TepecTaHOBKHY,
pa3MelLeHrsT COUeTaHusl, COUeTaHUsI C TIOBTOPEHUsIMHU /JIek/

4.4

HepeCTaHOBKI/I, pa3sMelieHusa coueTaHus, CO4eTaHus C IIOBTOPEHUAMMU. /Hp/

Pa3pen 5. KomnyieKCcHbIe yMC/ia.

5.1

Asrebpanyeckue oreparjiiy HaJj KOMIUIEKCHBIMY UMC/IaMU. 3aliCch KOMITIEKCHBIX
yrcesn B anrebpandyeckoi, TPUTOHOMETPUYECKOH U TIOKa3aTeTbHOU dopme. /JTek/

5.2

KomriekcHele unicra v AefCTBUsI ¢ HUMU. PellieHre ypaBHeHHI BO MHOXKECTBe
KOMIIeKCHBIX umcen. /IIp/

Pa3gen 6. BeejjeHne B MaTeMaTHUYeCKHI aHa/IH3.

6.1

TousiTve GyHKIWH, rTpeAen GYHKIWHU U TTOC/e0BaTeIbHOCTH. OCHOBHBIE TEOPEMBI O
npefieniax, 3aMeyaTe/bHbIe Mpejiesibl. BecKoHeuHo Mastble U 6eCKOHeUHO OobLIve
BeJIMYMHEI, S5KBUBa/IeHTHBIE BETMUUHBL. HerpeprIBHOCTE QYHKIUU B TOUKeE,
HEIPephIBHOCTD 37IeMeHTapHbIX GyHKIu. CBOicTBa (yHKIIM, HEMPEPIBHBIX HA
orpe3ke. TOUKH pa3pbiBa ¥ UX KaaccudurKaiust. UUCIeHHOe pellleHHe HeTMHeHHBIX
ypaBHeHuH. /Jlex/

Jiek1us becesia




6.2

Brruricnenve npefenoB GyHKIuiA. [1epBriit v BTOpOi 3aMeuatesibHbIe TIpejiesibl U UX
crencTBysl. PackpeiTre HeorpesiesieHHOCTel. CpaBHeHHe 6eCKOHEYHO MaslbIX
¢dhyHKUMH, UcciejoBaHre QYHKLMNA Ha HETPpephIBHOCTD. PertieHue 3ajau
ripodhecCHOHANLHON HarpaB/ieHHOCTH. /TIp/

paboTa B MaJibIX
rpyrmax

Pa3zgen 7. CamocTonATe/bHasA pabora

7.1

IMoaroroBka K nexkuusm /Cp/

16

7.2

[ToproroBka K mpakTHUUeCcKyUM 3aHsATHAM /Cp/

48

7.3

KonrposbHas paboTa 1o Teme "JInHeiiHas anrebpa v aHamuTHueckas reomerpust” /Cp/

8,6

Pa3pen 8. KoHTaKTHBIE Yachl HA aTTeCTALUIO

8.1

KontpossHas pabora /KA/

0,4

8.2

Ok3ameH /KO/

2,3

Pa3pen 9. uddepeniuansHoe ucuncienne GyHKIUNA 0JHOM nepeMeHHOU
(POII).

9.1

OrnpegeneHye NIpOU3BOAHON, OCHOBHBIe IpaBu/a AU pepeHMPOBaHYSL.
ITpou3BoHast CIOXKHOM U 06paTHOM (yHKIMH. [Ipon3BOAHAs MapaMeTpuuecKo u
HesiBHOU QyHKImH. Juddepennuan. TIpubmskeHHbIe BEIYMCIEHNS TPH TOMOLIH
muddepenuuana. I'eomerpuuecknit ¥ GrU3NUeCKUiA CMBICIT TIPOM3BOAHOMN. Y paBHEHUS
KacaTesibHOM 1 HopManu. CeolicTBa auddepeniupyemMoix GyHkiwmid. Teopembl Poss,
Jlarpamxa, Komm. ITpasusio Jlonwrans /s BEIUMC/IEHNs TIpefienos. /Jlex/

Jiek1us becesia

9.2

Bbrumciienne npor3BoHbIX U auddepenipanos @OI1. BeuucieHre Tpor3BOAHBIX
CJIOKHBIX, HeSIBHBIX U TIapaMeTpUUecKuX (pyHKLHA. BrurcieHre POU3BOAHBIX
BBICLLIMX MOPAAKOB. Haxox/jeHre npesiesoB C UCM0/Ib30BaHUEM NpaBU/a
Jlonurana. /I1p/

9.3

®opmysna Teitnopa. iccneoBanue GpyHKIMY C TOMOLL[BIO POU3BO/IHBIX. VIHTEpBaIbI
MOHOTOHHOCTH, 3KCTPEMYMbI, MIHTePBaJbl BHITYKIOCTU U BOTHYTOCTH, TOUKU
nepern6a, acumMnToThl. ITocTpoeHue rpaduka ¢pyHKUyY. Haubonblee v HaviMeHbliee
3HaueHus PyHKIMM Ha oTpe3Ke. ATIIMPOKCUMALIMS OTBITHBIX JaHHBIX METO/I0M
HauMeHbIIUX KBaJpaToB. /Jlek/

JIeK1ust becezia

9.4

HWccnepoBanue GyHKIMH C TOMOILIBIO TIPOU3BOHBIX. HaxoXKeHe TOUeK SKCTpeMyMa
1 Touek neperuba. HaxoxkaeHne acumnToT rpaduka ¢yHkimu. [TomHoe
ucciefioBaHue PyHKIMKM U mocTpoeHue rpadukos. /I1p/

Pazpen 10. IuddepennmnanibHoe HcHUCTeHHE (PYHKIHI HECKOTBKUX
nepemenHbix (PHII).

10.1

OcHOBHBIe TTOHATHS: 00/1aCTh Onpe/ie/ieHus], TMHUN YPOBHSI, TIpe/iesl, HelpepbIBHOCTb.
YacTHble TPOU3BO/JHbIe, TTOJHBIN AuddepeHLran, reOMeTPUUECKUI CMBICT YaCTHBIX
TIPOM3BOJHBIX U MOTHOTO AU depeHIrana, KacaTenbHas INIOCKOCTE U HOPMaJsb K
rioBepxHOCTH. IIpor3BO/iHAsI TIO HATIPABJIEHHIO, TPaAreHT. [Iporu3BofHAs C/IOKHOMN
(hyHKLWY, UHBapUAHTHOCTH (popMel TiepBoro auddepenipana. YactHbie
TIpOM3BO/HbIE U ArddepeHIMabl BRICIINX MOPSAKoB. @opmysa Teitnopa.
IpubsikeHHbIe Bbrunc/IeHYs. HeobX0oquMble U JOCTaTOUHEIE YCIOBUS 9KCTPEMyMa
(YHKLIY MHOTHX MlepeMeHHBIX. Y CJIOBHBIH 3KcTpeMyM. Hanbosbliiee 1 HauMeHbIIIee
3HaueHHe (QPYHKIUH B 3aMKHYTOH o6sacTu. /JIek/

Jiek1us becesia

10.2

Haxo>kJeHre uaCTHBIX TTPOM3BOHBIX U quddepertmanos @HII. TTpou3BoaHas Mo
HaripaBJieHHto. ['paiueHT. 3aZiaun Ha HaubobIlee ¥ HaMeHblIlee 3HaueHue. /I1p/

Paspen 11. nuTerpanbHoe ncuuciaenue O OII.

111

ITepBooOpa3Hast. HeorpeieieHHbIN UHTErpas, ero CBoWcTBa. Tabyinia 0CHOBHBIX
tdhopmyn uHTerpupoBanusi. [IpaBuna uHTerpupoBanusi. VIHTerpupoBaHyie B KOHEUHOM
Buge. /Jlex/

Jiek1us becesia

11.2

Henocpepncteennoe narerpuposanue. /I1p/

11.3

3ameHa repeMeHHOM B HeoTlpe/ie/leHHOM UHTerpase ( MeToZ 0JCTaHOBKH).
VuTterpuposanue 1o yactsam /JIex/

114

Brrancienue Heorpeae/IeHHOr 0 MHTerpajid MeTo4daMU IMOACTAHOBKHU U I10 YaCTAM.
/Mp/

paboTa B MaJibIxX
rpyrmax




11.5

Pa3znoxeHue poOHOM paljoHa/IbHON QYHKIMY Ha TipocTeiiinne. IHTerpupoBaHue
TIPOCTEHININX PAIlMOHATBHBIX Apobel. /JIek/

11.6

Pa3snoxxeHHe pOOHO parjoHa IbHOM (GYHKIMY Ha pocTelie. VIHTerprupoBaHye
TIPOCTEHIINX paLjIOHA/IBHBIX Apobeii. /ITp/

11.7

VIHTerpupoBaHue POM3BOJILHON paLlMOHaIBHON 1po6u. IHTerpupoBaHie HEKOTOPBIX
VppaLMOHa/IbHBIX BbIpaKeHUH. /JIek/

11.8

VIHTerprpoBaHue NPOM3BOIBLHON paliMoHaILHON pobu. VIHTerpupoBaHre HEKOTOPBIX
VppaLOHa/IbHBIX BblpaykeHUi. /I1p/

paboTa B ManbIx
rpyIax

11.9

VHTerprupoBaHye BRIPAaKEHUH, COZIepyKaIliX TPUroHOMeTpruueckre GyHKuur. O630p
MPYEeMOB MHTerpupoBaHusl. /Jlek/

11.10

VHTerprpoBaHue BbIpa)KEeHHUH, COZlepiKalljuX TPUroHOMeTpuueckre GyHKmu. O630p
rpreMoB uHTerpuposanus. /I1p/

11.11

OnpepeneHHbIN UHTErpajl, TeOMeTPUUYeCKUi U (PM3NUeCKUil CMBICII, CBOIMCTBA.
TeopeMa o cpejHeM 3HaueHUM. 3aMeHa TilepeMeHHOUM Y UHTerPUPOBaHUe TI0 YacTsM B
orpeZieieHHOM UHTerpare. /Jlek/

11.12

BrluncieHye omnpe/esieHHBIX HHTerpanos. /IIp/

paboTa B ManbIx
[DVIIAx

11.13

Teopema 0 IpoU3BOAHOM UHTerpasa C epeMeHHbIM BepXHUM IIpefie/IoM. 3aMeHa
riepeMeHHOI ¥ MHTerpUpOBaHHUe 110 YacTsSIM B ONpe/ie/IeHHOM HHTerpare.
[pubMKeHHOEe BHIUKCIEHHE OTIPe/Ie/IeHHOT0 UHTerpana /JIek/

11.14

[pubMKeHHOEe BBIUKC/IEHHE OTIPe/Ie/IeHHOT0 UHTerpana /IIp/

paboTa B MasbIx
[DVIIIAX

11.15

T'eoMeTpryecKre TIPUIOXKEHUS OTIPe/Ie/IeHHOT0 MHTerpasia. BerurcsieHue miomazei
IIOCKUX (GUTYp U 06HEMOB TeJl BpalljeHusl.

BrrurcsieHye JyIUH YT MIOCKUX KPUBBIX U TIONIA el TOBEPXHOCTH TeJT BpAIleHUsT.
HekoTopbie ¢pu3nuecKue MPUI0KEHHUs OTpe/Ie/IeHHOr0 MHTEerpaa.

/J1ex/

11.16

T'eoMeTpryecKre TIPUIOXKEHUS OTIpe/Ie/IeHHOT0 MHTerpasa. BriuuncsieHue miomazei
TUIOCKUX (GHUTyp U 00BbEMOB Te BpallleHusI.

BblumciieHye 7IMH YT TUIOCKWUX KPUBBIX U IJI0IIaZiell TTOBEPXHOCTHU TeJT BpalL{eHUsL.
HexoTopble ¢ur3nueckue IPUIOKEHHS OTIpeie/IeHHOT0 MHTerpaia.

MIp/

paboTa B MabIx
rpymnmnax

11.17

HecobcTBeHHbIe HTerpasbl. [IpU3HaKK CXOAUMOCTH. /JIek/

Jieknus becesia

11.18

BrruncieHve HecoO6CTBeHHBIX UHTerpasioB. /I1p/

11.19

Kparsble uHTerpansl. OnpefeneHue 1 BbIUMC/IeHUE JBONHBIX U TPOMHBIX UHTErpanioB
B /IeKapTOBBIX KOODAMHATaX. 3aMeHa TlepeMeHHbIX B KPaTHBIX MHTerpaax.
BrluncieHre JBOMHBIX MHTErpasioB B MOJISIPHBIX KOopAuHaTax. /Jlek/

11.20

KpatHsie unTerpassl. OnpeziesieHre 1 BEIUYUCIEHHE JBOUHBIX U TPOWHBIX HHTErpanoB
B IeKapTOBBIX KOOpAWHATaX. 3aMeHa [epeMeHHbIX B KPaTHbIX WHTerpasax.
BbIumciieHre IBOMHBIX MHTETPAJIOB B MOJISPHBIX KoopAuHaTax. /IIp/

paboTa B MaJtbIx
rpyrimax

11.21

I'eomeTprueckue U GhusHUecKue IPUIOXKEeHUs] KPaTHbIX UHTerpasnoB. /Jlek/

JieK1ust becezia

11.22

T'eomeTpuyeckue U HU3NUECKre TPUIOKEeHHUs KPaTHBIX HHTETPajIoB.
Perrenue 3a/1au npocheccHoHaIbHOMN HalpaB/IeHHOCTH.
Mp/

Pa3gen 12. CamocTosTennbHas padora

121

IuddepeHipanbHas reOMeTpYsl KPUBBIX. DJIEMEHTbI TOTIONOTHH. [110CKast KpUBast:
KPUBH3HA; PaZiiyC, KPYT U LieHTp KPUBU3HBL. Y paBHeHUsl KPUBOM B IIPOCTPAHCTBe.
BekTop-(hyHKIMSA CKalspHOrO apryMeHTa, ee fuddepeHLpoBaHUe. Y paBHeHUs
KacaTe/bHOM ¥ HOPMasbHOW TJIOCKOCTH K IPOCTPaHCTBEHHOM KpHBOW. KprBu3Ha.
[Tonstre noBepxHocTH. KacarenbHast II0CKOCTh U HOPMaslb K NOBepxHOCTH. /Cp/

14

12.2

IMoaroroBka K nekuusm /Cp/

16

12.3

[ToproroBka K mpakTHUYeCKyUM 3aHsATHAM /Cp/

32

12.4

BeInoiHeHWe KOHTPOJIbHOM paboTh! "[IuddepeHIanbHOe U UHTErpabHOe
ucuncyenue" /Cp/

8,6

Pa3pen 13. KoHTakTHBIE Uachl Ha aTTeCTALHIO




131

3auet /K3/

0,15

13.2

KouTposbHast pabota /KA/

0,4

Pazgen 14. O6bikHOBeHHbIe fuddepennuanbubie ypapHeHus (AY).

141

IuddepenianbHbie ypaBHeHus. OOIiye MOHATHS U OTpeie/iIeHHsI. Y paBHeHHUsT
niepBoro nopsigka. YactHoe U obiijee perenye. 3afava Koy, YpaBHeHus ¢
paszeAoIMMACS NTepeMeHHbIMU. /JIex/

Jieknus becesia

14.2

Pewrenue auddepeHanbHbIX ypaBHeHUH 1epBoro nopsifka. /I1p/

14.3

OJHOpOHbIE U JIMHEWHbIe YpaBHEHUs TIEPBOTO MopsifiKa. Y paBHeHus bepayumi. [1.Y.

B NO/IHBIX AuddepeHianax. /JIek/

Nekius becesia

14.4

Pemtenue auddepeHMansHbIX ypaBHeHUH epBoro nopsifika. /I1p/

14.5

YpaBHeHUe BBICIIMX NOPSIAKOB. 3azfavya Komm. YpaBHeHus1, [0y CKaroLye
TIOHIKeHUs Tiopsifika. OZHOPOHBIE JIMHeHbIe ypaBHeHUs N-ro nopsifka. Obrue
cBOlCTBa perleHuid. Onpejenurens BpoHckoro. @yHaMeHTaIbHAs CUCTeMa
petenuii. CTpyKTypa obirero perienus. /JIek/

14.6

MeTo/pI TOHMKEHUS TopsiaKa AuddepeHIanbHbIX ypaBHeHH. /I1p/

paboTa B MabIx
CDVIIAX

14.7

OJHOpO/HbIE JIMHeHHbIe YpaBHEeHUs BBICIINX MOPsiAKOB. /IIp/

14.8

OpHOpoHbIe MHelHbIe ypaBHEHHSI C TOCTOSIHHBIMU KO3(QQULIMeHTaMH.
XapakTeprcTruueckoe ypaBHeHre. HaxoxkaeHue ob1rero perieHwst. /JIek/

JIeK1Ust becezia

14.9

Perntenue nHeHHbIX He OJHOPOJHBIX YpaBHEHU BTOpOro nopsigxa. /I1p/

14.10

HeopHopogHble nuHeliHble Y ¢ OCTOSSHHBIMU K03 duiineHTamMu. MeToz BapraLuu
TIPOM3BOJIBHBIX TIOCTOSTHHBIX. MeTo, HeorpeZiesieHHbIX K03 duimerToB s Y co
crielMaibHOM MpaBoi yactbio. Cuctemsl A depeHIManbHbIX YpaBHEeHUH. MeTozbl
WCK/IIOUeHUH U XapaKTepUCTHYeCcKoro ypaBHeHusl. /JIek/

Jekiys becezia

14.11

HeopHopogHble nuHeliHble 1Y ¢ nocTosiHHBIMU K03 duiiueHTamMu. MeToz Bapyanuu
TIPOM3BOJIbHBIX TIOCTOSTHHBIX. MeToz, HeorpeZiesieHHbIX K03 duiimeHToB s Y co
crielja/ibHOM rpaBoi yacteio. /IIp/

paboTa B MasbIx
rpymmax

14.12

Cucremsl auddepeHIManbHbIX YpaBHeHHH. MeTojbl UCK/II0UeHUH U
XapaKTepUCTHIeCcKoro ypaBHeHus. /I1p/

Pazpen 15. UnucioBble 1 pyHKIMOHAIbHBIE PAJBI.

15.1

YucoBble psfbl C OIOKUTeNbHBIMY WieHaMy. HeoOX0AMMBIi TPH3HAK.
[IlocTaTouHble MPU3HAKU CXOAUMOCTH, (CpaBHeHus1, Janambepa, Komy,
WHTerpasbHbIi)3HakonepeMeHHble psiabl. [IpusHak Jleiibauma. OljeHKa ocTaTKa
3HaKOUepeayoIIerocs psiga. AGCoMI0THas U YC/IOBHAs! CXOAUMOCTE /JIek/

15.2

YucoBble psfbl C MOIOKUTeNbHBIMY WieHaMy. HeoOX0AUMBIi TPH3HAK.
JlocTaTouHble MPU3HAKK CXOAUMOCTH, (cpaBHeHus1, Janambepa, Komy,
VHTerpasbHblii) /I1p/

paboTa B MajbIx
rpymnmnax

15.3

3HakorepeMeHHbIe psifbl. [Tpu3Hak JletibauIa. OljeHKa ocTaTKa
3HaKOuepeayoIlerocs psaa. A6comoTHas U yCI0BHas CXOAUMOCTb /TIp/

15.4

OneMeHTbI (DYHKLOHAMIBHOTO aHanu3a. OyHKIMOHabHbIe Psifibl. CXOAUMOCTb.
PaBHOMepHas cxoauMocTb. CBOMCTBA PABHOMEPHO CXOAAIMXCS psiioB. IIpu3Hak
Betiepurpacca. CreneHHble psifbl. TeopeMa Aberisi, 0671aCTh CXOAUMOCTH. Paguyc
cxoguMmocTy. IToHsTHe 0 HeCKOHEUHOMEPHBIX MEeTPUUEeCKHX ITPOCTPAHCTBAX. Psbl
Telinopa nu MakopeHa. Pa3yio)xeHre OCHOBHBIX 3/leMeHTapHbIX (PYHKLIUMI U
NpUMeHeHHe UX B NPUOMIMKeHHBIX BBIUMC/IEHNSIX (3HaueHHs1 QYHKLIWM, Ipeesbl,
ompe/ie/ieHHble UHTerpaisbl, JuddepeHLaabHble ypaBHeHus). /Jlek/

JeK1ys 6ecena

15.5

OneMeHTHI GYHKIIMOHAIBLHOTO aHanr3a. OyHKLUMOHAbHEIE psifibl. CXOAUMOCTb.
PaBHOMepHast cxouMoCTb. CBOMCTBA PaBHOMEPHO CXOASAIMXCs psifioB. IIpu3Hak
Betiiepirpacca. /TIp/

paboTa B MajbIx
rpymnmnax

15.6

CrenenHsle psaapl. Teopema Abertst, 0671acTh CXOAUMOCTH. Payc CXOAMMOCTH.
IToHsiTHe 0 6eCKOHEUHOMEPHBIX METPUUECKUX MPOCTpaHCTBax. Pszbl Teidopa u
MaknopeHa. PasnoskeHue OCHOBHBIX 3/1eMeHTapHbIX (PYHKIUH U IPUMeHeHHe UX B
TIpUO/IKEeHHBIX BLIUMCIEHUSX (3HaUeHust GYHKIWH, TIpe/iesibl, OripeeieHHbIe
uHTerpasnsl, aAuddepeHiuanpHbie ypaBHeHus). /TIp/

paboTa B MasbIx
rpyrmax




15.7

T'apMoHuueckuii aHamu3. OpTOHOPMHUPOBAHHAs CUCTeMa QYHKIMHA. P Dyphe.
Koaddurmentr! Sitnepa — dypre. Teopema Jupuxie. Psg dypbe /11 YeTHBIX U
HeueTHbIX (yHKLUH. PasnoxeHue B psij ®ypbe HellepruogUUeCcKUX (QYHKLIMIA.
[MpakTrueckuii rapMOHAYeCKuii aHamm3. /Jlex/

Jiek1us becesia

15.8

T'apMoHuueckuii aHau3. OpTOHOPMHUPOBAHHAs CUCTeMa QYHKIMH. Psy Dypre.
Koadduuentr! Sitnepa — dypre. Teopema Jupuxie. Psg dypbe A1 YeTHBIX U
HeueTHbIX (yHKLUH. PasnoxeHue B psi Pypbe HellepuogUUeCcKUX (QYHKLIUIA.
[IpakTUueckuii rapMOHAYECKUI aHaIu3.

Pewrenue 3a71au npoceccuoHaIbHOMN HarpaB/ieHHOCTH.

/Mp/

paboTa B MaJibIX
rpyrmax

Pa3zgen 16. CamocrosTenbHas pabora

16.1

IToaroroeka x nekuusm /Cp/

16.2

TTogroroBka K mpakTuyeckum 3aHsaTusm /Cp/

34

16.3

BrInonHeHre KOHTPOJILHOM paboTs! 1o TeMe "InddepeHIanbHble ypaBHEHNS U
pazer” /Cp/

8,6

Pa3pen 17. KoHTakTHBIE Uachl Ha aTTeCTALMIO

17.1

3auet /K3/

0,15

17.2

KouTposnbHast pabota /KA/

0,4

Pazpesn 18. Teopus BeposiTHOCTeH

18.1

Teopus BeposiTHOCTeH. AKcHOMaTH4YeCKoe, KJIacCHUecKoe U reoMeTpUUecKoe
onpezie/ieHNs! BePOSTHOCTH. D/eMeHTbl KOMOMHATOPHKY. TeopeMbl CII0XKeHHs U
YMHO>KeHUs BeposiTHOCcTeld. PopMyJibl 110/1HOH BeposiTHOCTH U baiieca /Jlek/

Jiek1us becesia

18.2

Teopust BepoATHOCTel. AKCMOMaTUUeCcKoe, K1acCuuecKoe U reoMeTpuuecKoe
onpe/ie/ieHUs1 BEPOSTHOCTH DJleMeHTbl KOMOMHATOPHKK TeopeMbl CI0XKeHUs U
YMHO>KeHUs BeposiTHOCcTeld. @opMyJibl 110/1HOM BeposiTHOCTH U baiieca. /IIp/

paboTa B MasibIxX
rpyImax

18.3

ITocnenoBaTebHOCTD HE3aBUCHUMBIX HCTIbITaHU. Cxema Bepuymnu. [IpenenbHble
Teopembl MyaBpa-Jlamaca u ITyaccona. /Jlek/

JieK1us becezia

18.4

TTocnenoBaTenbHOCTh He3aBUCUMBIX UcTibiTaHKi. CxeMa bepryiu [peaenbHble
TeopeMbl MyaBpa-Jlannaca u Ilyaccona. /IIp/

18.5

CnyyaiiHble BeJIMUMHBL., UX BU/IbI, 3aKOHBI pacrpezeneHus. MaTreMaTuueckoe
O’Ku/laHue, MCrepcys U Ux cBoicTBa. /Jlek/

JIeK1ust becezia

18.6

CryuaiiHble BeTMUMHBL., UX BU/bI, 3aKOHBI Pacripe/iesieHust. MaTeMaTHueckoe
OXXMJaHue, Juciepcust U ux cBoiicTsa /I1p/

paboTa B MajbIx
rpymnmnax

18.7

[ToHsATHe 0 HaYa/IbHBIX U [IEHTPA/LHBIX MOMEHTAaX. 3aKOHbI OOJIBIINX YHCeIT.
CnyyaiiHble riporjecchsl /JIek/

Jekiys becezia

Pa3pen 19. MaremaTnuecKas CTaTUCTHKA

19.1

MaremaTHyecKasi CTaTUCTHKA. BbIO0pKa, IMIUpUUECKUii 3aKOH pacrpe/ieieHusl.
Bribopounsle cpefiHMe. DMnuprieckast QyHKLHs pacIipe/ieieHys, TUCTOrpaMMa,
JIMHUS SMIIMPUUECKOU II0THOCTH.  /JIex/

Jiek1us becesia

19.2

MartemarrJecKasl CTaTHCTHKA. Bribopka, sMIupruecKuii 3aK0H pacrpefiesienus. /IIp/

paboTa B MasibIxX
rpyImax

19.3

Bribopounble cpefiHMe. OMnupuyieckast (PyHKLHs pacripe/ieieHus, TMCTOrpaMMma,
JIMHUS SMIIMPUUecKoi rioTHocTH /T1p/

paboTa B MasbIx
rpymmax

194

OripefiesieHrie TEOPETHUECKOTO 3aKOHA pacTIpeZieleHHs], TeOPeTHUeCKHe YaCTOTHL.
TIpoBepKa rUroTe3sl 0 BUe 3aKOHA PacIipe/ie/ieHus FreHepaibHOM COBOKYITHOCTH.
/JTex/

JIeK1ust becezia

19.5

OrnpefiesieHrie TeOPETUUECKOTO 3aKOHA pacrpe/iesieHys], TeOpeTHYeCKHe YacTOThl
ITpoBepKa THITIOTe3bI O BH/ie 3aKOHA pacrIpe/ie/ieHHsi TeHepanbHOM COBOKYITHOCTH.
/p/

paboTa B MasbIx
rpyrmax

19.6

CraTuCcTHUeCcKue MeTO/JbI O6pa6OTKI/I SKCII€epUMEHTA/IbHbIX JaHHBIX /JTek/

19.7

CratucTiueckie MeTo bl 06paboTKY 3KCIepUMeHTa/IbHBIX JaHHBIX /I1p/

paboTa B MasbIx
TDVIIax

19.8

Perpeccronnsbiit anamu3 /J1ex/

19.9

PerpeccroHHBIN aHaIu3 .
Perrenyie 3a7iau npo¢eCcCHOHaIBHOM HanpaBIeHHOCTH.
/Mp/




Pa3zgen 20. CamocTosTebHas paboTa
20.1 IMoaroroBka Kk nexkuusm /Cp/ 4 8
20.2 INogroroska K npakTryecknM 3aHaTusm /Cp/ 4 16
20.3 BhbInosiHeHre KOHTPOJIbHOM paboThl 10 TeMe "Teopuist BEPOSITHOCTEH 1 4 8,6
MaTemaThueckasi ctatuctuka" /Cp/
20.4 Hucniepcuonnbiii ananus /Cp/ 4 16
Pa3pen 21. KoHTakTHBIE Uachl HA aTTeCTALMIO
21.1 KoHTtposnbHas pabora /KA/ 4 0,4
21.2  |3x3amen /K3/ 4 2,3

5. OODEHOYHBIE MATEPHAJIbBI

OLieHOYHbIE MaTepUasIbl [Jis IPOBeJEHHs IPOMEXKYTOUHOM aTTeCTalyy 00yJaroIuXcsi IPUBE/IEHbI B TIPUIOXKEHHH K paboueit mporpamMmme
JUCLIMTUIMHBI.
DOopMEI U BUIBI TEKYIIET0 KOHTPOJIS TI0 JUCLUIIMHE (MOZYJII0), BUABI 3a/laHNM, KPUTEPUHY UX OLIEHWBAaHWS, pacripejesieHre 0aoB 1o
BH/]AM TeKYL[ero KOHTPOJIsl pa3pabaThiBatOTCs Mperno/jaBaTeeM JUCLMIUIHEL C YUETOM ee CIeLU(pYKHI U JOBOJATCS 0 CBeAEHNUs
00yyJaroImuxcst Ha IepBOM yueOHOM 3aHSITHH.
TeKyIwuii KOHTPOJIb YCTIIeBaeMOCTH OCYIIIeCTB/ISIETCS TIPero/jaBaresieM AUCLIMILIMHEI (MOZY/Isl) B paMKax KOHTAKTHOM paboThI U
CaMOCTOSATeTEHOM paboThl 00yUaroIuxcs. s pUKCHPOBaHUS Pe3y/IbTaToOB TEKYIIIero KOHTPOJISI MOXKeT HCIonb30BaThest JVIOC.

6. YAEBHO-METONYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHME AV CIIUII/IMHBI (MO Y JIf)

6.1. PekomeHpyeMas 1uTeparypa

6.1.1. OcHoBHas uTEpaTypa

ABTOpBI, COCTaBUTETU 3arJiaBue N3parensc OJ1. apec
TBO. LI

JI1.1 |Kapacega P. b. Beiciias MaTeMaTHKa: TMHeHHas aiarebpa, BeKTopHas anrebpa, [OMCK : https://e.lanbook.com/b
aHa/IMTHYeCcKasi TeOMeTpYsl, BBeJieHHe B MaTeMaTHueckuit aHams3, [CubAIN, [ook/149522
muddepeHLIManbHOE UCUKCIeHHe QYHKIMY OJHON 2019
JIeHCTBUTEIBHOM MepeMeHHOM: yueOHOe mocobue

JI1.2 |Kapacega P. b. Briciast MaTemaTvika: AuddepeHipasbHOe UCUHCTeHHe OMCK : https://e.lanbook.com/b
(YHKLMM HECKOJIBKYX TTepeMeHHBIX, HHTerpanbHoe ucuncienre (CubAU, |[ook/149557
(hYHKIMY OZIHOM JIeHCTBUTEIbHOM ITepeMeHHo#: yueOHoe 2020
nocobre

JI1.3 |Bacunbes A. A. Teopusi BePOSTHOCTEH M1 MaTeMaTHUecKasl CTaTUCTHKa: YueOHMK [Mockea:  |https://urait.ru/bcode/4

U NIPaKTUKYM [JIs1 By30B

FOpaitr,
2020

53255




6.1.2. lono/iHUTe/IbHAA JUTEpaTypa

ABTOpEI, COCTaBUTENU 3arsaBue Wspatensc 3Jn. aapec
TBO. T'OII
JI2.1 |Apxanrembckuii A. ., |COOPHUK WHAWBHIYaTBHBIX 3a[JAHUM TI0 MAaTeEMATHKe ZJist CaHKT- https://e.Janbook.com/b
Bakanos B. U. TeXHUUYECKUX BBICIINX yueOHbIX 3aBefeHuni. YacTs 1 ITetepbypr [0ok/168578
: JlaHb,
2021

6.2 NIndopmManoHHBIE TEXHO/I0THH, HCII0/Ib3yeMble IIPH 0CYIeCTB/IeHHH 00pa3oBaTe/IbHOr0 MpoLiecca 1o JUCHUIUINHE (MOJY.TI0)

6.2.1 ITepeueHb JIMIEH3HOHHOI'0 M CBOOO/{HO PACIPOCTPAHsEMOro IMPOrPaMMHOIr0 00ecreyeHus

6.2.1.1

|Microsoft Office 2010 Professional

6.2.2 Ilepeuens npodeccHoHaNBHBIX 0a3 JaHHBIX 1 MH(GOPMAI[MOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

zbMATH - camast o/iHasi MaTeMaThJecKas 6a3a JaHHBIX, OXBaThIBAIOIIAsi MaTepUasbl C KOoHI[a 19 Beka. zbMath comep>xuT okosio
4 000 000 moxymeHTOB, U3 bos1ee 3000 >xypnanoB u 170 000 KHUT 110 MaTeMaTHKe, CTATUCTHKe, MHPOPMATHKE, a TaKKe
MallIMHOCTPOEeHH!IO, (h13MKe, ecTeCTBeHHbIM HayKaM U Jip. - zbmath.org

6.2.2.2

OO1epoccHiickuii MaTeMaTHUeCKUH nopTas (MHpopMalMoHHas cuctema) - http://www.mathnet.ru/

7. MATEPVAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUATIUINHBI (MOYJIf)

7.1

YuebHbIe ayIUTOPUH /IJIs TIPOBE/IEHUS 3aHATHH JIEKLIMOHHOTO THIA, YKOMITIEKTOBAHHbBIE CTIEI[UaIM3UPOBAHHON Mebesbio 1
TeXHUYeCKUMH CPeJICTBAMHU 00yueHusl: My/IbTUMeIuiiHOe 000pyZoBaHue AJs TipeioCcTaB/eHus yueOHOM nHbopMary 60bIIoNn
ayZIMTOPUH W/WH 3BYKOYCH/IHBaroLee 000pyJoBaHKe (CTaliOHapHOe WU TePEHOCHOE).

7.2

YuebHble ayAUTOPUY [/t TIPOBEAEHMUS 3aHSITHI CeMUHAPCKOTO THUIIA, TPYIIOBBIX U MHAWBU/AYAIbHBIX KOHCY/IbTALUH, TEKYILEr0
KOHTPOJIS ¥ IPOME)XXYTOUHOM aTTeCTalliH, YKOMIUIEKTOBAHHbIE CIeIaii3upOBaHHON MeOe/bio M TEXHUUEeCKUMU CPeICTBAMHU
00yueHUs:: My/IbTUMeUHHOe 000pyJ0BaHNe W/WTH 3BYKOYCHITHBaroIlee 060pyjoBaHNe (CTaljIOHApPHOE WY TIePeHOCHOE)

7.3

TMoMmelLeHust 17151 CAMOCTOSITE/IEHOM PaboThI, OCHAIL|EHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MTOJK/TFOUEHHUS K CETH
"VIHTepHeT" U obecrieyeHHeM /IOCTYTIA B 31eKTPOHHYIO HH(OPMALIOHHO-00pa30BaTeNbHY0 Cpefly YHUBEPCUTeTa.

7.4

IMoMeleHus /7151 XpaHeHUst ¥ IPOGUIaKTHUeCKOro 06CTyKMBaHUs y4eOHOro 060py10BaHus




