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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

L{enpto ocBoeHUs yueOHON AUCIUIUTMHBI «MaTemaTuka» sBisercs popMupoBaHue y
00ydJaronuxcsi KOMIIETCHIIMA B COOTBETCTBUH C TPeOOBaHUAMU (heIepaIbHOTO
rOCY/IapCTBEHHOT0 00pa30BaTEIILHOTO CTAHIAPTA BHICIIEr0 00pa30BaHUs O CHEITUATBHOCTH
«23.05.05 Cuctemsbl obecrieueHHs IBHKCHUS TTOES3/I0B» U MTPUOOPETEHNE UMU:

- 3HAHWI OCHOB MaTEMaTHUYECKOro anmnapara, HeoOX0UMOTO /IS PEIICHUS KaK TEOPETUICCKHX,
TaK U MPaKTUYECKUX 3a7a4;

- yMeHU chopMyIUpOBaTh 3a/1a4H O CICIMAIBHOCTA Ha MaTEMaTUYECKOM SI3BIKE, K
CaMOCTOSITEIILHOMY U3YYCHHIO YI€OHOU TUTEPATYPHI;

- HaBBIKOB MaTEMaTHUYECKOTO UCCICAOBAHMS IPUKIATHBIX 3a/1a4.

2. MecTo yueOHOH qucuIInHbI B cTpyktype OII BO

VYuyeOnas aucuumiuHa "Matemaruka" otHocuTes K 010Ky 1 "Jucuuriuasl (Moayan)" u
BXOJIUT B €r0 0a30BYIO YaCTh.

3. [lnanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE (MOAYJII0), COOTHECEHHBIE €
IVIAHUPYEMBIMHU Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeIbHOI NPOrpaMMBbI

[Iponecc n3yueHus AUCIUILIMHBI HATIPABIICH Ha (POPMHUPOBAHUE CIICTYIONTUX
KOMIIETEHIIUN:

OIIK-1 CIIOCOOHOCTBIO PUMEHSATH METO/IbI MAaTEMAaTHIECKOTO aHAIHN3a U
MOJICJTUPOBAHHSI, TEOPETUIECKOTO U IKCICPUMEHTAIBHOTO UCCIICTOBAHHS

OIlK-3 CIOCOOHOCTBIO TPUOOPETATh HOBBIC MATEMATHYCCKHIE U €CTCCTBCHHOHAYYHBIC
3HaHUS, UCTIOJIb3Yysl COBPEMEHHBIC 00pa30BaTelibHbIC U HH()OPMAIIMOHHBIC
TECXHOJIOTUU

4. O01mast TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
15 3auetnHbix equnull (540 ak. 4.).
5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3oBarenbHble TEXHOJIOTHH, UCTIONIb3yeMble PU 00YUEHUH 110 TUCLUILIIHE
"Matemaruka', HapaBJeHbl Ha pealn3aluio KOMIETEHTHOCTHOIO MOAX0/1a U IIHPOKOE
UCIOJIb30BaHUE B yU€OHOM Ipollecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MTPOBEACHHUS 3aHATHI B
COUYETaHUH C BHEAYIUTOPHOI paboTOM ¢ 1esbio (OPMUPOBAHUS U Pa3BUTHS MTPO(ecCrOHATbHBIX
HaBBIKOB CTY/ACHTOB. [Ipy n3ydeHnn AUCUUITIIMHBI UCTIOIB3YIOTCS CIEAYIOINe
o0Opa3oBaTeNbHbIE TEXHOJIOTHHU: JEKIIMOHHO-CEMUHAPCKO-3aueTHAasl CUCTEMA: IIPOBEICHHE
JIEKUUH, MPAKTUYECKUX 3aHITHIM, 3alIUTa KOHTPOJIbHBIX padboT, IpueM
’K3aMeHa;MH()OPMaIIMOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH: paboTa ¢ 0a3aMu TaHHBIX,
UH(POPMALIMOHHO-CIIPABOYHBIMU U TIOMCKOBBIMH cucTeMaMu. [Ipu peanu3aiiy HHTepaKTHBHBIX
dbopM poBeZieHNS MPAKTUYECKUX 3aHITUNA MPUMEHSIETCS METO]I peLIeHH 3aa4 B AUAJIOTOBOM
peKHUME: ITpenoaBaTeslb OTBEYAET Ha BOIIPOCHI CTYIEHTOB U MOXKET UM 337aBaTh BOIIPOCHI 110
OCHOBHBIM MOHATHAM, U3ydaeMoi Tembl. [1pu peannzanuu o6pazoBaTenbHON MPOrpaMMbl €
MIPUMEHEHHUEM DJIEKTPOHHOTO O0YyUYEHUS M TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUN
UCTIOJIb3YIOTCIMH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMU: CUCTEMa TUCTaHIIHOHHOTO
o0Oy4deHus1, BUaeo-KoH(pEepeHIINs, CEPBUC ISl IPOBE/IEHUSI BEOMHAPOB, MHTEPHET-PECYPCHI.
CamocrosTenbHas paboTa CTyIeHTa OpraHW30BaHa C MCIIOJIb30BaHUEM TPAIUIIMOHHBIX BUI0B
paboThl ¥ UHTEPAKTUBHBIX TeXHOJOTHN. K TpaauimoHHBIM BU1aM pabOThl OTHOCATCS OTPabOTKa
TEOPETUYECKOTI0 MaTepuasa 1o yueOHbIM 1ocoousM. K MHTepaKTUBHBIM TEXHOJIOTUSIM
OTHOCHTCS OTPa0OTKa OTAETBHBIX TEM, MOJATOTOBKA K TEKYIIEMY KOHTPOJIIO U IPOMEKYTOUHON




aTTeCcTalliy B UHTEPAKTUBHOM PEKUME, HHTEPAKTUBHBIC KOHCYJIbTAIINH B PEXKHME PEATbHOTO
BPEMEHH I10 CIIEIUAILHBIM TEXHOJIOTHSIM, OCHOBAaHHBIM Ha KOJUIEKTUBHBIX CIIOCO0aX
CaMOCTOSITENIbHOW PabOTHI CTYACHTOB. KoMIUIEKCHOE NCTIOIB30BaHNE B YUEOHOM IPOLIECCE BCEX
BBIIICYKA3aHHBIX TEXHOJIOTUH CTUMYJIUPYET JINYHOCTHYIO, HHTEIUICKTYIbHYIO aKTHBHOCTb,
pa3BUBACT MO3HABATEIBHBIC IPOIIECCHI, CIIOCOOCTBYIOT (POPMHUPOBAHUIO KOMITCTCHIINH,
KOTOPBIMH JIOJKCH 00J1a1aTh Oy Iyl BBITYCKHUK..

6. Conep:kanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aejam)

PA3JIEJT 1
Pasnen 1. BBenenue

1.1. [Ipeamer MaTeMaTHKH, €€ POJIb U MECTO B COBPEMEHHOM HayKe U TEXHHUKE.
1.2. Onpenenurenan BTOPOTO U TPETHETO MOPSJIKOB, UX CBOMCTBA U BHIYUCIICHHE.
1.3. Pemienue cucreM JIMHEWHBIX ypaBHeHUH o popmynam Kpamepa.

BBIIIOJIHCHUC KOHTPOJIbHBIX pa60T, MMPOXOKACHHUC 3JICKTPOHHOT'O TCCTUPOBAHUS

PA3JIEJ 2
Paznen 2. DneMeHThI BEKTOPHOM anreOpbl

2.1. JIuneitnble onepanuu HaJ BeKTopaMu. JInHENHHO He3aBUCHMbIE CHCTEMbI BeKTOpoB. ba3zuc.
Cucrema KOOpAHHAT.

2.2. JluneitHbIe onepaly Ha/l BEKTOPAMH B KOOpJUHATAX.

2.3. CxanspHOE NPOU3BEIEHUE B TPEXMEPHOM IIPOCTPAHCTBE U €0 CBOMCTBA. J[111MHa BEKTOpa.
VYros Mexay BeKTopaMH. BEKTOpHOE M CMEIIaHHOE MPOU3BEACHUS.

BBITMIOJTHEHHE KOHTPOJIBHBIX paboT, MPOXO0KIEHUE SJIEKTPOHHOTO TECTUPOBAHUS

PA3/IEJI 3
Paznen 3. Ananutuyeckas reomeTpust

3.1. YpaBHeHUE JIMHUM HA MIJIOCKOCTH.

3.2. YpaBHeHHUE IPSIMON HA IIIOCKOCTH. PaznuyHble BUIBI ypaBHEHUS IPSIMOM: IO TOUKE U
HaNpaBJIOIIEMY BEKTOPY; IO ABYM TOYKaM; TOUKE U YTI0BOMY K03 (pULIMEeHTy; B OTpe3Kax.
VYpaBHeHHe NPsAMOI 110 TOUKE U HOpMaJbHOMY BekTopy. OO0I11ee ypaBHeHHE IPSIMON Ha
IUIOCKOCTH. YacTHBIE ci1ydaH.

3.3. Yron Mexy NpsAMbIMH Ha IIJIOCKOCTH. Y CIIOBHS ITAPATUIEIHOCTH U NEPIICHIUKYISIPHOCTH
JBYX NpsMbIX. PaccTosiHME OT TOUKH 10 MPSAMOIA.

3.4. KpuBble BTOPOTO MOPSIAKA: OKPY>KHOCTB, JJITUIIC, THIIepOoia, mapadoma. MIx kaHoOHHMUeCKue
YpaBHEHMSI, SKCIIEHTPUCUTET, (POKYCHI, ACUMITOTHI, TUPEKTPHUCHI.

3.5. [lonApHele KOOPAUHATHI HA INIOCKOCTH, UX CBA3b C JEKAPTOBBIMH KOOPIUHATAMM.
YpaBHEHUE JIMHUU B ITOJISIPHOM CUCTEME KOOPIMHAT.

3.6. YpaBHEHUE TOBEPXHOCTU B IPOCTPAHCTRBE.

3.7. YpaBHEeHME NIOCKOCTU. Pa3zinnuHble BUJIbl ypaBHEHHUS IIJIOCKOCTH: 10 TPEM TOUKAM; IO IBYM
TOYKAM U BEKTOPY KOJUIMHEAPHOMY IUIOCKOCTH; TOYKE U IBYM BEKTOPaM KOJUIMHEAPHBIM



IUIOCKOCTH; 110 TOYKE U HOPMAJIbHOMY BEKTOPY; 00Illee ypaBHEHHUE, IIIOCKOCTU. YacTHBIE ClTy4yaH.
3.8. YpaBHEHUs TMHUM B IPOCTPAHCTBE.

3.9. YpaBHeHus npsMoil B mpocTpaHCcTBe. Pa3inyuHble BUbl ypaBHEHUHN NPSAMOM: 110 TOUKE U
HalpaBJIOLEMY BEKTOPY; ABYM TOYKaM; OOLIME ypaBHEHUS IPSIMOIL.

3.10. Yros Mexay IIIOCKOCTSIMM; YTOJI MEXAY IPSIMBIMU; YTOJI MEX]Y NPSAMOU U MIOCKOCTBIO.
VYcnoBust MapauieIbHOCTH U IEPIEHAUKYISIPHOCTH.

3.11. TloBepxHOCTH BTOPOTO MOpsiIKA: cepa, FJUIUIICOU I, TUIIEPOOTOUIbI, TAPAOOTOU IBI.
[{wmHAprYecKre MOBEPXHOCTH.

3.12. Hunuaapudeckue U chepruueckiue KOOPAUHATHI, UX CBSI3b C JIEKApTOBBIMH KOOPAMHATAMH.

BBINOJIHEHHE KOHTPOJBHBIX PadOoT, MPOXOKACHUE IIEKTPOHHOTO TECTUPOBAHUS

PA3JIEJI 4
Paznen 4. DneMeHTHI TUHEHHOM areOpbl

4.1. Ilonsarue matpuupl. JlelicTBUs HaJy MaTpULaMU: YMHOKEHHE MaTPULL HA YUCIIO, CJI0KEHNE U
YMHOXXeHHUE MaTpull. TpaHCIIOHUPOBaHUE MATPULL.

4.2. Onpeaenurteny n-ro NopsiaKa, UX CBOMCTBA U BbIUKUCIEHUE. AJreOpandecKkue JOMOTHEHUS U
MHUHODBI.

4.3. O6patHas MaTpuna. Penienne cucteM TMHEWHBIX YpaBHEHUH MAaTPUYHBIM CITIOCOOOM.

4.4. Panr MaTpulsl. BeluricieHue panra MaTpuilbl C TOMOIIBIO 3JIEMEHTAPHBIX IPeoOpa3oBaHui.
Teopema o 6a3ucHom MuHOpe. [IoHsATHE O peIIeHNH TPOU3BOJILHBIX CUCTEM JIMHEHHBIX
ypaBHeHuil. Teopema Kponekepa-Kanemnm.

4.5. Pemienre npou3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEeHUH MetoaoM ["aycca. [Ipouenypa
HaXO0XKJeHUs o0paTHON MaTpHIbl MeTo oM ["aycca.

4.6. JluneliHoe BEeKTOpHOE MPOCTPaHCTBO. JInHEeiHbIe Tpeobpa3oBaHusl, UX MATPUILIBI.
CobcTBeHHbIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPBI JIMHEWHOTO NpeoOpa3oBaHusl.

4.7. KBanparuunslie popmsl. [IpuBeaenne kBaapaTHuHbIX (OpPM K KAHOHUYECKOMY BUY.
[TpuBeneHre K KAHOHUYECKOMY BHJ1y YpaBHEHHUS! KPUBOW BTOPOTO MOPSAKA.

BBITMIOJTHEHHE KOHTPOJIBHBIX paboT, MPOX0K/IEHUE 3JIEKTPOHHOTO TECTUPOBAHUS

PA3JIEJI 5
Paznien 5. DnemeHTHI BhICIIEH anreOpbl

5.1. IlonsiTne MmHOkecTBa. Onepanuu HaJl MHOKeCTBaMU. JlekapToBo (IIpsiMOE) MPOU3BEICHHE
MHOXeCTB. Alre0pa MHOXKECTB.

5.2. OTHoIIEHUsI HA MHOXeCTBaX. buHapHbIe OTHOLIEHUS, CIOcO0bI 3a1anus. OToOpaXkeHus
MHOkecTB. [lonaTue ¢pyHkiun. OTHOIICHUS YKBUBAJICHTHOCTH, MOPSIKA, TOMUHUPOBAHUSI.
5.3. Koneunsie n 6eckoHeUHbIe MHOKeCTBA. CueTHbIe MHOXKeCTBa. [loHATHE MOTITHOCTH
MHOXeCTBa. DKBUBAJIEHTHOCTh MHOXKECTB. Pa3OneHne Ha KJ1acchl.

5.4. [loHsTHE O HEKOTOPBIX ANreOpanyecKux CTPYKTypax: Ipymmna, Koublo, nojie. [lonsTtue
u3zomMopdusma.

5.5. Ilone koMIIIEeKCHBIX uncell. KoMITIeKCHbBIE Yrciia, UX N300payKeHre Ha TIIOCKOCTH.
Anrebpanyeckasi, TPUTOHOMETPUYECKas U MOKa3areabHas (hopMa 3aMMCH KOMIUIEKCHBIX YHCET.
5.6. AnrebGpandeckue orneparuu HaJl KOMITIEKCHBIMU yuciamu. @opmyna Myaspa. Kopuau u3
KOMILJIEKCHBIX YHCEJL.

5.7. ®opmynupoBKa OCHOBHOM TeopeMbl aireOpbl. Teopema besy. Pa3nokenne MHOTOUIICHA C



JeHCTBUTENEHBIMU KO3()(DUITMEHTaMU Ha JIMHEHHbIE U KBaJPAaTHUYHbIE MHOKHUTEIH.

BBINOJIHEHHE KOHTPOJIBHBIX PadOT, MPOXOKACHUE FIEKTPOHHOTO TECTUPOBAHUS

PA3JIEJI 6
Pa3nen 6. DineMeHTEI TOOJIOTUHU

6.1. [lonsiTE METpUUECKOTO IPOCTpaHCcTBa. [IpuMepsl METpUYECKUX TPOCTPAHCTB.
HenpepbiBHbIE 0TOOpaKeHUSI METPUUECKUX ITPOCTPAHCTB.

6.2. CxogumocTh B meTpuueckom mpoctpancTe. OTKPBIThIE U 3aMKHYThIE MHO>KECTBA.
OrpanunuenHble MHOKecTBa. [lonHble mpocTpancTBa. [loHsATHE O MpUHLIMIIE CKATHIX
OTOOpaKeHUH.

6.3. Onpenesnenue 1 NpUMeEpPbI TONOJIOIMUYECKUX IpocTpaHcTB. HenmpepblBHBIE 0TOOpayKeHMSL.
I'omeomopdusm. [ToHATHE O KOMITAKTHOCTH.

BBITNIOJITHEHHE KOHTPOJIBHBIX padOT, MPOXO0KIEHUE 3JIEKTPOHHOI'O TECTUPOBAHUS

PA3EJL 7
Pasznen 7. BBenenue B MaTeMaTUUECKUM aHAIU3

7.1. YucnoBast OCIEN0BATENBHOCTD, IIPENIEN YUCIOBOM MOCe0BaTeIbHOCTH. CylliecTBOBaHNE
npejiena MOHOTOHHOW OrpaHMuYeHHOM nocnefoBarenbHocTu. Yucno e. HatypanbHblil torapugm.
7.2. Ilpenen pyHKIUHU B TOUKE, OJHOCTOPOHHME Npeaensbl. [Ipenen GpyHKIMM Ha 6ECKOHEUHOCTH.
beckoHneuHo Maible QYHKIMH U UX cBOMCTBA. OCHOBHBIE TEOPEMBI O TPE/IEIax.

7.3. beckoHeuHo OoublIMe GYHKIMU U UX cBOMCTBA. CBsA3b MEXy OECKOHEUHO OOJBIINMU U
OeckoHeUHO MaNbIMU GyHKIMUSIMHU. CpaBHEHHE OECKOHEYHO MaJIbIX. DKBUBAJICHTHBIE OECKOHEYHO
MaJible.

7.4. HenpepbiBHOCTD ()yHKIIMU B TOUKe. HenpepbIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHH.
HenpepbIBHOCTh CyMMBI, TPOU3BEICHNUS, YACTHOTO U CYNEPIIO3ULIMH HENPEPHIBHBIX (QYHKIIUH.
7.5. OTHOCTOPOHHSS HENPEPHIBHOCTh. TOUKM pa3pbiBa QYHKIIUU U UX KIacCUPUKAIHS.

7.6. CBoiicTBa GyHKINH, HEMTPEPBHIBHBIX HA OTPE3KE: OrPaHMUEHHOCTbD, CYIIECTBOBAaHHE
HauOO0JIBIIEr0 U HAMMEHbILIEr0 3HaYeHHH, CyIIEeCTBOBaHHE MPOMEKYTOYHOI'O 3HAYECHHUSI.

BBITMIOJTHEHHE KOHTPOJIBHBIX paboT, MPOXO0KIEHUE SJIEKTPOHHOTO TECTUPOBAHUS

PA3JIEJI 8
Paznen 8. luddepennmanbuoe ncuucnenrne GyHKIUU OJHONU MEPEMEHHOM

8.1. IlpousBoaHast pyHKIMH, €e reOMEeTpHUUeCKuil U puznyeckuii cmbici. [Ipon3BoiHas CyMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLIUH.

8.2. IIpou3BogHBIE OCHOBHBIX 3JeMEeHTapHbIX QyHKIuUH. [Ipon3BoaHAs CIOXKHON (PYHKIUH.
[TpousBoaHas 00paTHOM (YHKIIUH.

8.3. duddepennman pynkuuu. ['eomerpuueckuii cMmpica quddepeniuana. MHBapuaHTHOCTD
dbopmsl iepBoro auddepennuana. [lpumenenus quddepennnana K MpuOIMKEHHBIM
BBIYUCIICHUSIM.



8.4. [IpousBoausie U auddepeHimansl BeicImX mopsaakos. ®opmyna Jleitbaua.

8.5. Teopemsr Pomns, Jlarparka, Komu. Ipasuno Jlomurans.

8.6. ®opmyna Teitnopa ¢ ocrarouyHbIM 4ieHOM B (hopme Jlarpamka.

8.7. IlpencraBnenue GyHKIMIA expXx, sinx, cosx, In(1+x), (1+x)*? mo ¢popmysne Teiimopa.
[Tpumenenue dpopmynsl Teitnopa K IpuOIMKEHHBIM BBIYHCICHUSM.

8.8. MonoTtonHble pyHKIMH. Teopembl 0 BO3pAaCTaHUH U YObIBAaHUH (PYHKIIMM HA UHTEpBaJe.
8.9.0kcTpemymbl pyHKIIMU. HeoOxoaumele ycnoBus skcTpemyMa. OThICKaHWe HauOOIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUI (YHKIIMU HA OTPE3KE.

8.10. BeimykiocTh 1 BOrHyTOCTh Tpaduka GpyHkuu. Touku neperuoda.

8.11. AcUMITOTHI KPUBBIX: BEPTHUKAIbHbIC, TOPU30HTAIBHBIE U HAKJIOHHBIE.

8.12. Ob6mas cxema uccneoBanus (QyHKIMH U TIOCTPOEHUE ee Tpaduka.

8.13. BekTopHas pyHKIUS CKaJIIpHOTO aprymeHTa. [IpousBoaHas, ee reoMeTpruIecKuil 1
(bu3nUecKuil CMBICIT.

8.14. ITapameTpuueckue ypaBHEHUSI KPUBOM Ha IUIOCKOCTH U B MpocTpaHcTBe. DYHKINH,
3aJJaHHbIC TapaMeTpuiecku, ux auddepeHnupoBaHue.

BBITNIOJIHEHHE KOHTPOJIBHBIX padOT, MPOXO0KIEHUE 3JIEKTPOHHOIO TECTUPOBAHUS

PA3JIEJI 9
Paznen 9. HeonpeneneHHpIN 1 onpe/IeICHHBIA HHTETPAITBI

9.1. IlepBoobOpaznas pyukius. HeonpeneaeHHbI HHTETpall, €ro CBOMCTBA. Tabiuiia HHTETpaioB.
HenocpenctBenHoe uHterpupoBanue. MlHTerpupoBanue noCTaHOBKOM (3aMeHa NepeMEeHHOI) 1
10 YaCTSIM.

9.2. InTerpupoBaHue pallioOHAIbHBIX (YHKIUN IMyTeM pa3JIoKeHUs Ha mpocTeiine 1poou.

9.3. HTerpupoBaHie HEKOTOPBIX KJIACCOB TPUTOHOMETPUUYECKUX (PYHKLIUH.

9.4. lnTerpupoBaHie HEKOTOPHIX KIIACCOB HPPAIIMOHATBHBIX (DYHKITHIA.

9.5. OnpeneneHHbI HHTErpal KaK MpeJieN HHTerpaabHOoi cyMMbl. OCHOBHBIE CBOMCTBA
OTIpeNIeNIEHHOTO UHTETpaa.

9.6. Ilpon3BoiHast MHTETpajia 10 epeMeHHOMY BepxHeMmy npeaeny. ®opmyna HeroToHa-
JleitOuuna.

9.7. BeluncneHue onpeeseHHOro HHTerpaia: HHTErPUPOBAHUE 110 YACTAM U IOACTaHOBKOM.

9.8. [IpnbnuxeHHOe BRIYUCIEHNE ONPEAEIEHHOT0 HHTErpana: (GopMybl IPSIMOYTOJIbHUKOB,
Tpamnenuii 1 CumrcoHa.

9.9. HecoOcTBEeHHbIE HHTETPAIIBI.

9.10. IIpunoxeHust ONpeeICHHOTr0 HHTETpaja K BEIUMCICHUIO TUIOMIAAeH TIIOCKUX QUTYp, TUIUH
YT KPUBBIX, 00bEMOB U IIOIIAJIEH TOBEPXHOCTEH TN BpaAICHHUS.

BBITNIOJTHEHHE KOHTPOJIBHBIX paboT, MPOXO0KIEHUE SJIEKTPOHHOTO TECTUPOBAHUS

PA3JIEJI 10
Paznen 10. Iuddepennmanbaoe ucunciaeHne GyHKIUN HECKOIBKHUX MEPEMEHHBIX, KpaTHbIE
MHTETpaJIbl.

10.1. ®yHKIMK HECKOJIBKUX TIEPEMEHHBIX; 00JIaCTh OTpeIeeHus, CIOCOORI 3aaanus. [Ipenen
¢ynkunu B Touke. HempepbIBHOCTD.
10.2. YacTtHbie npHpallleHUsI 1 YACTHBIC TPOM3BOAHBIC. [ '€OMETPUUECKUN CMBICIT YACTHBIX



MPOU3BOTHBIX (PYHKIIMH JBYX TIEPEMEHHBIX.

10.3. TlomHoe mpuparnieHue u moiaHei nuddepennuan. KacarenbHas miockocTs 1 HOpMalb K
MOBEPXHOCTHU. [ 'eoMeTpudeckuii cMbICT ToJHOTO nuddepenmana GyHKIIMN IBYX IEPEMECHHBIX.
10.4. TIpuGnamKkeHHbIE BBIYUCICHHS C TIOMOIIBIO MOTHOTO auddepeHimana.

10.5. YacTHbIe IpOU3BOIHBIC U U] PepeHITnaIbI BBICIINX MOPSIKOB. TeopeMa 0 He3aBUCHMOCTH
YaCTHBIX MPOU3BOJIHBIX OT MOpAIKa JU(depeHIUPOBAHHUS.

10.6. DxcTpeMyMbI GYHKITUN HECKOJIBKUX MepeMeHHBIX. Heo0xomMbIe yCIIOBUSI.
DopMyIHpPOBKA JOCTATOYHBIX YCIOBUM.

10.7. YcnoBuslii axcTpemym. Meroa mHoxkutenel Jlarpanxa.

10.8. TIpousBoiHas 110 HAIIPABJICHHUIO U TPAUEHT; UX CBA3b. | eOMETpHUECKUI 1 PU3HUCCKUIT
CMBICJI TPaIUCHTA.

10.9. Kpatnasie HHTErpaJibl: 3a1a4M, NPUBOAAIIME K HUM. JIBOMHbBIC U TPONHBIE HHTETPAJIbL;, UX
CBOMCTBA, BEIYMCIICHHUE B JIEKAPTOBBIX KOOPUHATAX.

10.10. 3ameHa nepeMeHHBIX B KPaTHBIX UHTETpaJIax: MEePeXo/] OT J€KAPTOBbIX KOOPAUHAT K
MOJISIPHBIM, IMJITHHAPUYECKUM U CPEPUUECKUM.

10.11. 'eomerpuyeckue U puU3NIECKUE MPUITOKEHUS KPATHBIX HHTETPAJIOB.

BBIIIOJIHCHUC KOHTPOJIbHBIX pa60T, MMPOXOKACHHUC 3JICKTPOHHOT'O TCCTUPOBAHUS

PA3JIEJI 11
Paznen 11. quckperHblit aHam3

11.1. DnemenTsl koMOMHaTOPHKH. KOHEUHbIE MHOXKECTBA U ollepaluu HaJl HUMHU. [logMHOXecTBa
JTAHHOTO MHOXKeCTBa. YMCII0 MOJAMHOKECTB JAHHOTO MHOKECTBA (COUeTaHus). YOPs10UEHHbIE
MHOXkecTBa. [IepecraHoBKM U pa3menienus. bunom HpioToHa 1 noianHoMuanbHas Gopmyia.
11.2. ITpeamer 0ruky BbICKa3bIBaHUM. Jlornueckue onepanuu Hajl BeIcKa3plBaHUAMMU. [loHsATHE
(dbopMyibl anreOpsl BeIcKa3biBaHUM. PaBHOCHMIBHOCTH U Kitaccupukanus Gopmyin. Jlornyeckue
HKBHUBAJIEHTHOCTH.

11.3. bynessl pyHkiun. CyuiecTBeHHbIE U PUKTUBHBIE TepeMeHHbIe. Jlornueckre OTHOLIEHUS.
[TpoBepka NpaBUIBHOCTH PacCyKIECHUN.

11.4. Anrebpa npenukaroB. KBaHTOpBI.

11.5. Oprpadsl. OcHOBHBIE onpeaeneHus. Matpuiibl oprpados. OpLenu U OpIUKIIbI.

11.6. HeopuentupoBanusie rpadsl. OcHoBHBIE onpeaenenus. [lomnsiii rpag Kn. Martpuiist
rpa¢os. Lukisl, nenu. Joctmwxumocts. CBA3HOCTb.

11.7. DiinepoBbl 1 TaMUJIBTOHOBKI rpadbl. 3agada Ditepa.

11.8. [lepeBss, nec. OctoBHOE AepeBo rpada. L{ukioMaTruueckoe U XpoMaTHYECKOe Yncia rpada.

BBITIOJTHCHUEC KOHTPOJIBHBIX pa60T, MMPOXOKACHUEC SJICKTPOHHOT'O TCCTUPOBAHUSA

PA3AEJ 12
Paznen 12. O6bikHOBEHHBIE MU depeHIalbHble YpaBHEHUS

12.1. 3agaun, mpuBOAIINE K OOBIKHOBEHHBIM MU (epeHIINATEHBIM YPABHEHUSIM.
OO6rikHOBeHHBIE MH(depeHITnaIbHbIe YpaBHEHUsI (OCHOBHBIC MIOHATHS M OTNIpeIesieHus ). 3a1ada
Komm nnst muddepenpanbHOro ypaBHeHuUs IepBoro nopsiaka. TeopeMa cylecTBOBaHUS U
€IMHCTBEHHOCTH perieHus 3aaaun Komm (6e3 qoka3arenscTBa). [Tostue 06 001memM, 4acTHOM U
0coboM pemeHusIX AuddHepeHIInalIbHbIX YpaBHEHHH.

12.2. OcHOBHBIE KJIACChl YPABHEHHI IEPBOTO MOPSAJIKA, MHTETPUPYEMBIE B KBapaTypax:



YpaBHEHUS C Pa3esIIOIIMMUCS TIEPEMEHHBIMU, OJTHOPOJIHBIE, IMHEWHbIE, ypaBHEeHUs bepHyruiu,
ypaBHEHUS B MOJTHBIX AuQdepeHIanax.

12.3. T'eomeTpuueckas HHTEpIpeTanus peteHnit tupdepeHuanbHbIX YpaBHEHUH IEPBOToO
nopsiaka. YucneHnsle MeTo bl perenus 3a1aun Komum: metoa Dunepa, meroq Pynre—Kyrra.
12.4. Inddepennmansapie ypaBHEHHS BICIINX MOpsAAKOB. 3agaua Komm. Teopema
CYIIIECTBOBAHUS U €UHCTBEHHOCTH perieHus 3a1ay Ko, YpaBHeHus,J0MycKaromye
MOHUKEHUE TIOPAJIKA.

12.5. JIunetinbie nuddepeHimanbabie ypaBHeHUs. [[oHATHE OTHOPOIHOTO U HEOJHOPOIHOTO
ypaBHeHus. JInHEWHbIE OMHOPOHBIC AU depeHIInanbHbe ypaBHeH. CucTema
dbyHnamenTanbHbIX pemenuii. O0uiee pemienue. JInHelHble OTHOPOAHBIC YPABHEHUS C
MOCTOSTHHBIMU K03 (purimeHramu.

12.6. Jluneiinbie HeoqHOPOAHBIC TU(DPepeHIIMAIbHBIE ypaBHEHHS. Teopema o CTpyKType 00111ero
pemenus. Meron Jlarpanxka Bapualuy IpOU3BOJIBHBIX IIOCTOSHHBIX. JIMHENHbBIE HEOJHOPOHBIE
YpaBHEHHUSA C IOCTOSTHHBIMU KO3 GUIIUEHTaMH. Y PaBHEHHUS C TPABON YaCThIO CIIEUATBHOTO
BU/IA.

BBITNIOJIHEHHE KOHTPOJIBHBIX padoT, MPOXO0KIEHUE 3JIEKTPOHHOI'O TECTUPOBAHUS

PA3JIEJT 13
Pa3nen 13. Pansl

13.1.Hucnossie psaasl. CxogumocTh 1 cymMa psiga. Heo6xonumoe ycimoBre CX0IUMOCTH.
JleiicTBHSA CO CXOASIINUMUCS PsIIaMU.

13.2. YucnoBble psbl ¢ TOJ0KUTENBHBIMY UieHaMH. JlocTaToOuHble TPU3HAKU: CPABHEHMUSI,
HanamOepa, paaukanbHblil pu3Hak Ko, naTerpanbHbiil npusHak Komm.
13.3.3nakonepeMeHHbIe psAIbl. AOCOTIOTHAS U YCIOBHAsI CXOJMMOCTH. 3HAKOUepeyoLecs
pansl. [pusnak JleiiGHuna.

13.4.dynknuoHanbHble paasl. O0nacte cxonumocTH. [ToHATHE paBHOMEPHOM CXOAMMOCTH.
Teopema cxomumoctu YeoOnimena. Teopema. Beliepmrpacca. CBoiicTBa paBHOMEPHO
CXOZSIINXCS PAJIOB.

13.5.Crenennsnie psiapl. Teopema AbGens. Panuyc cxonumoctu. OCHOBHBIE CBOMCTBA CTETIEHHBIX
PAIOB.

13.6.Paznoxenue ¢pyHkuuil B crenennble psaasl. Pag Teitnopa.

13.7.IlpumMeHeHne CTeNeHHbIX PAI0B K MPUOINKEHHBIM BBIUMCIICHUSM.

BBITIOJTHCHUC KOHTPOJIBHBIX pa60T, MPOXOKACHUEC SJICKTPOHHOT'O TCCTUPOBAHUSA

PA3JIEJI 14
Paznen 14. Psaast @ypre

14.1. Psan @ypee. Paznoxxenue nepuoanyeckux GyHkuuii B psg @ypbe. @opMyInpoBKa yCcI0BUi
Pa3I0KUMOCTH B TOUKE.

14.2. Psiiet @ypbe U1 4eTHBIX U HeueTHBIX (yHKIMHA. Pasnoxxenue B psg @ypbe
HEMEepUOJNUECKUX (PYHKIIUH.



BBINOJIHEHHE KOHTPOJBHBIX PadoT, MPOXOXKACHUE IIEKTPOHHOTO TECTUPOBAHUS

PA3/IEJI 15
Paznen 15. DiemMeHThl TEOpUM BEPOSTHOCTEH

15.1. IlpeameT Teopun BeposTHOCTEH. CirydaiiHbie COOBITHSI, OTICpAIlUU HAJl COOBITUSIMH U
OTHOIIEHMs Mex 1y HUMH. [IpocTpaHcTBO 3neMeHTapHbIX coObITuil. Kitaccuueckoe onpenenenue
BEpOATHOCTH. Teopema cioxkeHus BepossTHocTel. Hacrora. ['eomeTpuyeckas BEpOSATHOCTD.

15.2. YcnoBHas BeposiTHOCTh. HezaBHUCHMMOCTh COOBITHIL. BEpOATHOCTH CyMMBI U TPOU3BEICHHS
coObITuil. Teopema o noaHo# BeposTHocTH. PopMmyisl baiieca.

15.3. Onpenenenue ciydaiiHOW BeMYrHbI. DyHKIIUS pacnpenesieHus U €€ CBOMCTBA.
JluckpeTHbIE U HENIPEPhIBHBIE CIIy4aliHble BEIMYMHBI. 3aKOH pacIpe/ieIeHHsI BEPOSITHOCTEN
JUCKPETHOM CllydaliHOM Benn4uHbl. buHoMuansHOe pacnpenenenue. Paciipenenenue [lyaccona.
15.4.YucnoBble XapaKTEpUCTUKU JUCKPETHBIX CIyYalHbIX BeIWYUH. MaTemaTuueckoe
OKHJaHMeE, ero cBoicTBa. Jlucnepcus U CpeAHEKBaApaTUIECKOE OTKIIOHEHUE, OCHOBHBIE
CBOMCTBA U BBIYUCIICHHE.

15.5. 3akoH pacnpeaeneHus: BEpoATHOCTEH (TNIOTHOCTh BEPOSTHOCTEN ) HEMIPEPHIBHOM ClIy4yaitHON
BEJIMYMHBI. MaTeMaTUuecKoe 0XKUAaHNE, IUCTIEPCHS U CPEIHEKBAIPATHUECKOE OTKIIOHEHUE; UX
BBIUNCJICHUE U CBOMICTBA.

15.6. PaBHOMEpHOE, ITOKa3aTeIbHOE U HOPMAJIbHOE pacnpeeneHus. Mx uuciosele
XapaKTEPUCTHUKHU.

15.7. ®ynkuus Jlamnaca. BeposTHOCT Ionaianus B 3aJaHHbIA HHTEPBAJ HOPMaJIbHOMN
CIIy4aiiHOM BeJIMYUHBL. BEpOATHOCTH €€ OTKJIIOHEHUS OT MaTEMATUYECKOro oxuaanus. [Ipasuiio
«TPEX CUTMM.

15.8. Cucrema 1ByX ciydaliHBIX BEIMUYUH. Y CJIOBHBIE 3aKOHBI paclpeeieHus. Y CIOBHbIE
MaTEMaTHUYECKUE OKUJaHUS.

15.9. 3aBucuMble ¥ HE3aBUCUMBIE ClydaliHble BETUYNHBI. KOppensainoHHbI MOMEHT.
Koadduunent koppensuun. JInneitHas Koppensuus, TMHeHHas perpeccusi.

15.10. 3axon 6onpunx yncen. HepaBenctBo YeOnimeBa. Teopema bepuynnu. Teopema
YeOblena.

15.11. IlpenenbHble TeOpeMbl. XapakTepucTUUecknue PyHKIIMU U UX cBoiicTBa. LlenTpanpHas
npenenbHas TeopeMa JIsmyHoBa.

15.12. TlocnenoBaTenbHOCTh HE3aBUCUMBIX HCTIbITaHUM (cxema bepnysnm). [Ipenensubie
teopemsl Myaspa-Jlamnaca u ITyaccona.

BBITIOJTHCHUC KOHTPOJIBHBIX pa60T, MPOXOKACHUEC SJICKTPOHHOT'O TCCTUPOBAHUSA

PA3JIEJI 16
Pa3nen 16. MaremaTnueckas CTaTUCTUKA

16.1.0OcHOBHBIE 33141 MATEMAaTHYECKOM cTaTUCTUKU. [ eHepabHas U BEIOOpOYHast
COBOKYITHOCTH JJaHHBIX. Perpe3eHTaTuBHOCTH BEIOOPKH. CTaTUCTUYECKOE paclipeiesieHIe
BbIOOpKHU. BapuanTtel. YacToThl. DMnupuueckas GyHKIUs pacnpeaeneHus. [ ucrorpamma.
16.2.CtaTuctuueckre OLEHKHU MMapaMeTpoB pacnpenesieHus. ToueuHble OIleHKH: HECMEIICHHBIE,
3 PeKTUBHBIE U COCTOATENbHbIE. | eHepanbHas 1 BeIOOpouHas cpennsisa. OleHKa reHepaIbHOR
CpemHe 1mo BEIOOpOUHOU cpenHeit. ['enepanbHas u BeiOopoyHas aucnepcuu. OrneHka
reHepalIbHON AUCIIEPCUH 110 UCIIPABICHHOM BEIOOPOUHON AUCIIEPCHH.

16.3.lHTEpBabHBIE OIIEHKU NTApaMETPOB pactpeesneHus. JJoBepuTenbHbIA HHTEpBal.



Hanexxnocts. /loBepuTenbHble MHTEPBAIbI AJIs OLIEHKH MaTEMaTUYECKOTO 0>KUIaHUS
HOPMAaJILHOTO paclpeAeNeHus TPy U3BECTHOM U HEU3BECTHOM CPEIHEKBAIPATUYECKUX
OTKJIOHEHUSX. JlOBEpUTENBHBIN HHTEPBAJ AJIsl OLIEHKH CPEAHEKBAPATUYECKOr0 OTKIOHEHUS
HOPMAJILHOTO pacrpeaeeHusl.

16.4.Meton Hanbosbiero npapaonoaoous. OyHkuus npasaonoaodus. OneHka HanboIbIIIero
npaBaonoo0us. YpaBHEeHHE IPABIONIO00uS.

16.5.2neMeHTHI KOPPEISILUOHHOTO aHanu3a. BeIOOpoUHbIH K03 (DUITMEHT KOPPETALHU; €T
WHTEpBaIbHbIE OIIeHKH. OCHOBHBIE CBOMCTBA pErpeccru. Y paBHEHUSI JIMHEHHON PErpeccum.
Haxoxnenue napameTpoB JJMHEHHON perpeccuy METoI0M HauMEHbIINX KBaapaToB. OneHka
TECHOTBHI CBSI3U C MOMOIIBIO K03(pPHILIMEeHTa KOPPEIALNU U KOPPEISILUOHHOTO OTHOIICHHUS.
16.6.Cratuctuueckas mpoBepka CTaTUCTUUECKUX TunoTe3. Hynesas u KOHKypupyromas
runoTe3bl. OmmOKH mepBoro u BToporo poaa. CTaTUCTUICCKUN KPUTEPUH TIPOBEPKH HYJIECBOM
runote3bl. Kputnaeckas oonacts. [IpoBepka rumnoTessl 0 3aK0HE pacrpe/ieieHusl.
Pacnpenenenus: 72, Cteiogenta u @umepa. Kpurtepuii cornacust [Tupcona (?2).

BBINOJIHEHNE KOHTPOJIBHBIX PadO0T, MPOXOXKAECHUE 3IEKTPOHHOTO TECTUPOBAHUS
PA3JIEJI 17
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Jonyck K sKk3aMeny
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PA3/IEJI 26
KonTponbnas pabota



