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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

L{enbto ocBoeHMs yueOHOM nucuuIuinHbl «MaTtemaTika (00Iui Kype)» SBiseTcs
dbopMupoBaHue y 00y4aromUXCcsi KOMIETEHLIUH B COOTBETCTBUH € TpeOOBaHUAMU (eepanibHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTa BhICIIET0 00pa30BaHuUs 10 HAMIPABICHUIO
noarotoBku «13.03.01 TemmosHepreTka U TEMJIIOTEXHUKA» U IPHOOPETEHNE UMU:

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

- yMeHHH chopMynHpoBaTh 3a7au MO CIEHUAIBHOCTH Ha MAaTEMaTUYECKOM SI3bIKE, K
CaMOCTOSITEIILHOMY U3YYCHHIO YI€OHOU TUTEPATYyPHI;

- HaBBIKOB MaTeMaTUYECKOTO MCCIEA0BaHUS MTPUKIAIHBIX 3a/a4.

2. MecTo yueOHOH qucuIInHbI B cTpyktype OII BO

YuyeOunas aucuuminuHa "Matemartuka (oOuuii Kypc)" oTHocHTCs K 070Ky 1
" IucuuniauHel (MOAYU)" U BXOAUT 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-2 CIIOCOOHOCTBIO JICMOHCTPHUPOBATH 0A30BbIC 3HAHUS B 00JIACTH
€CTECTBEHHOHAYYHBIX AMCIMILIMH, TOTOBHOCTHIO BBISBIISTD
€CTECTBEHHOHAYYHYIO CYIIHOCTH MPO0JIeM, BO3HHKAIOIIHUX B XOJI€
npoeCCHOHATILHOMN JIeATEILHOCTH; PUMEHSTH JIJISl UX Pa3pelieHUs] OCHOBHBIC
3aKOHBI €CTCCTBO3HAaHHNA, METOAbI MATEMATHUYCCKOI'O aHAJIN3a U
MO/JICJIMPOBAHUS, TEOPETUIECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS

4. O01mast Tpy10eMKOCTh JUCIHUNJIMHBI COCTABJISIET
14 3auetnHbix equuull (504 ax. 4.).
5. O0pa3oBaTe/bHBIC TEXHOJTOTHH

O0pa3zoBarenbHbIE TEXHOJIOTHH, UCTIONb3yeMbIe TIPH O0YYEHUH 110 TUCIUILTIHE
"MaremaTuka (00muit Kypc)", HalpaBJeHbl Ha pealn3allio KOMIETEHTHOCTHOTO M0IX0/a U
[IMPOKOE MCIIOJIb30BaHKUE B YIE€OHOM TPOIIECcCe aKTHBHBIX M HHTEPAKTUBHBIX (DOpM IIpOBEIEHUS
3aHATUI B COUETAHUU C BHEAYTUTOPHOM paboToil ¢ 11enbio (OPMUPOBAHUS U PA3BUTHUS
npodeCCHOHATBLHBIX HABBIKOB CTYA€HTOB. [Ipn M3y4yeHnn AMCHUIUIMHBI UCTIONb3YIOTCS
cieayronue o0pa3oBaTeNIbHbIE TEXHOJIOIMHU: JIEKIIMOHHO-CEMUHAPCKO-3aueTHAs CUCTEMa:
IPOBE/ICHUE JICKINH, TPAKTUUECKUX 3aHATUH, 3allIMTa KOHTPOJIBHBIX PadoT, MIpHUeM
’K3aMeHa;MH(POPMaIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH: paboTa ¢ 6a3aMu TaHHBIX,
WH(POPMAIMOHHO-CITPABOYHBIMU M TIOMCKOBBIMH cucTeMami. [1pu peann3anny HHTEpaKTUBHBIX
¢dbopM MpoBeieHNs] TPAKTUUECKUX 3aHATUH IPUMEHSETCS] METO/] PEIIEHUS 33/1a4 B JIMaJIOTOBOM
pEeKUMeE: TIPETo1aBaTellb OTBEYAET Ha BOTIPOCH CTYJACHTOB M MOYKET UM 33/1aBaTh BOTIPOCHI IO
OCHOBHBIM NOHATHAM, U3ydaemMoi Tembl. [1pu peanuzanun o0pa3zoBaTebHON MPOTrpaMMBI C
IPUMEHEHHUEM DJIEKTPOHHOT0 00YyUeHHs U JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUI
UCTIONB3YIOTCS HH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHU: CHCTEMA JUCTaHITHOHHOTO
00yuyeHHs, BUACO-KOH(EPEHIs, CEPBUC IS POBECHHUS BEOMHAPOB, HHTEPHET-PECYPCHI.
CamocrosTenbHas paboTa CTyIeHTa OpraHW30BaHa C MCIIOJIb30BaHUEM TPAIUIIMOHHBIX BUI0B
paboThl U UHTEPAKTUBHBIX TEXHOJIOIUN. K TpainMoHHBIM BU1aM pabOThl OTHOCATCS OTPaOOTKa
TEOPETUYECKOTr0 MaTepuasa 1o yueOHbIM nocoousiM. K MHTepakTUBHBIM TEXHOJIOTUSM




OTHOCHTCS OTPa0OTKa OTAETBHBIX TEM, HOJATOTOBKA K TEKYIIEMY KOHTPOJIIO U IPOMEKYTOUHON
aTTeCTalluU B UHTEPAKTUBHOM PEXUME, HHTEPAKTUBHBIE KOHCYJIBTALIUU B PEXKUME PEAIBHOTO
BPEMEHHU T10 CTICIUATEHBIM TEXHOJIOTHSAM, OCHOBAHHBIM Ha KOJUIEKTUBHBIX CII0co0ax
CaMOCTOSITENIbHON paboThl CTYAeHTOB. KOoMIUIEKCHOE UCTIO0Ib30BaHUE B yU€OHOM IIpoLiecce BCeX
BBIIICYKA3aHHBIX TEXHOJIOTHH CTUMYJIUPYET JUYHOCTHYIO, MHTEIUIEKTYAJIbHY0 aKTUBHOCTb,
pa3BUBACT MO3HABATENIBHBIE IPOIIECCHI, CIIOCOOCTBYIOT (POPMHUPOBAHUIO KOMITETEHIIHIHA,
KOTOPBIMH JOJDKEH 00J1a1aTh Oy1yIuil BBITYCKHUK. .

6. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiam)

PA3JIEJT 1
Pa3nen 1. Beenenue

1.1. [Ipeamer MmaTeMaTHKH, €€ POJIb K MECTO B COBPEMEHHOM HayKe U TEXHHUKE.
1.2. Onpenenurenn BTOPOTO U TPETHETO MOPSIKOB, UX CBOMCTBA U BHIYMCIICHHE.
1.3. Pemienue cucreM TMHEHHBIX ypaBHeHUH o hopmynam Kpamepa.

BBIINNOJIHCHHUEC KOHTpOJ’IBHOﬁ pa6OTBI 1 IPOXOKACHUC IJICKTPOHHOT'O TCCTHUPOBAHUS

PA3/IEJI 2
Paznen 2. DnemMeHThI BEKTOPHOI anreOpbl

2.1. JIuneitHble onepanuu HaJ BeKTopaMu. JIMHENHHO He3aBUCHMbIE CUCTEMBI BEKTOpPOB. ba3zuc.
Cucrema KOOpAHHAT.

2.2. JIluneitHbIe onepaly Ha/l BEKTOPAMH B KOOpJUHATAX.

2.3. CxanspHOE NPOU3BEIEHUE B TPEXMEPHOM IIPOCTPAHCTBE U €0 CBOMCTBA. J[111MHa BEKTOpa.
Yrois Mexay BEKTOpaMH. BEKTOpHOE U CMEIIaHHOE IIPOU3BEACHUS.

BBITNIOJTHEHHE KOHTPOJIBHON paboThI 1 MPOX0XkKAEHHUE ANEKTPOHHOT'O TECTUPOBAHUS

PA3JIEJI 3
Pa3znen 3. Ananutudeckas reomeTpus

3.1. YpaBHEeHUE TUHUM HA TJIOCKOCTH.

3.2. YpaBHeHME NPsAMON Ha TUNIOCKOCTH. Pa3nmnyHble BUABI ypaBHEHUS NPSIMOM: IO TOUKE U
HAIPAaBIISAIONIEMY BEKTOPY; MO JIBYM TOUYKaM; TOUKE U YIIIOBOMY KO3 GUIIUEHTY; B OTpE3Kax.
YpaBHeHUe NMPsIMO 110 TOUKE U HOpMalbHOMY BekTopy. OOI1ee ypaBHEHUE PSMON Ha
IJIOCKOCTH. YacTHbIE Ciydan.

3.3. Yron Mexay npsiMbIMU Ha INIOCKOCTH. Y CJIOBUS NapauIeIbHOCTU U MEPIEHAUKYIISIPHOCTH
JIBYX MpPsAMBIX. PacCTOsIHME OT TOUKM A0 MPSAMOM.

3.4. KpuBblie BTOPOTO MOPSIIKA: OKPY>KHOCTB, JJITUIIC, THIIepOoia, mapadoma. MIx kaHoOHHYeCKue
YpaBHEHHSI, SKCIICHTPUCUTET, (POKYCHI, ACUMITOTHI, TUPEKTPHUCHI.

3.5. IlonsspHbIE KOOPAMHATHI HA MIJIOCKOCTH, UX CBA3b C AEKAPTOBBIMH KOOPANHATAMMU.
YpaBHEHUE JIMHUU B ITOJISIPHOM CUCTEME KOOPAMHAT.

3.6. YpaBHEHUE TOBEPXHOCTU B IPOCTPAHCTRBE.

3.7. YpaBHEeHME NIOCKOCTU. Pa3innuHble BUJIbl ypaBHEHHUS IIJIOCKOCTH: 10 TPEM TOUKAM; 1O IBYM



TOYKaM U BEKTOPY KOJJTMHEAPHOMY IIJIOCKOCTH; TOUKE U JIBYM BEKTOpPaM KOJUTMHEAPHBIM
IJIOCKOCTH; 110 TOYKE U HOPMaJIbHOMY BEKTOPY; oOlliee ypaBHEHUE, TUIOCKOCTH. YacTHBIE CITydau.
3.8. YpaBHEHMS JIMHUU B IPOCTPAHCTBE.

3.9. YpaBHeHuUd NpsiMO# B TPOCTpaHCTBE. PaznnuHbie BUABl YpaBHEHUN MPAMOI: IO TOUKE U
HaMpaBJIAIONIEMY BEKTOPY; ABYM TOYKaM; OOIIME ypaBHEHUS MPSIMOIA.

3.10. Yroa Mex1y IJIOCKOCTSIMU; YTOJl MEK1Y IPSMBIMH; YTOJ MEXKIY IPSMOM U IIOCKOCTBIO.
VYcnoBus napajieIbHOCTH U NEPIIEHANKYISIPHOCTH.

3.11. IloBepxHOCTH BTOPOTO MOpsiIKa: cepa, SJUIUIICOU I, TUIIEPOOTOUIbI, TapabOIOUIbI.
[{unuHapUYeCcKUe OBEPXHOCTH.

3.12. llunuuapuyeckue U ceprudeckue KOOPAUHATHI, UX CBS3b C I€KApPTOBBIMU KOOPAMHATAMHU.

BBITIOJTHEHUEC KOHTpOJ’IbHOﬁ pa6OTBI 1 IIPOXOKIACHUC IJICKTPOHHOI'O TECTUPOBAHUSA

PA3/IEJI 4
Paznen 4. DnemeHTH! TUHEHHON anreOps

4.1. Ilonarne matpuuel. JlelcTBYs HaJ MaTpULaMU: YMHOKEHHE MaTPHULL HA YUCIIO, CIIOKEHUE U
YMHOXEHHUE MaTpull. TpaHCIIOHUPOBaHUE MAaTPULL.

4.2. OnpenenuTeny n-To MopsaKa, UX CBOMCTBA U BbIYMCIICHUE. AJredpanyecKue JJOMOJIHEHUS U
MUHOPBI.

4.3. O6patHas MaTpuna. Perienue cuctemM JMHEHHBIX YpaBHEHUH MaTPUYHBIM CIIOCOOOM.

4.4. Panr MaTpuIsl. Beraricnenne panra MaTpHIlbl C TOMOIIBIO AJIEMEHTAPHBIX TPE0Opa30BaHUH.
Teopema o 6a3ucHom MuHOpe. [IoHsATHE O perIeHNH TPOU3BOJIBHBIX CUCTEM JIMHEHHBIX
ypaBHeHul. Teopema Kponekepa-Kanemnm.

4.5. PemieHne npon3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHeHU MetonoM ["aycca. [Ipouenypa
HaXO0XXJeHUs o0paTHON MaTpHLbl MeTo oM ["aycca.

4.6. JIuneiiHoe BEKTOPHOE IPOCTpaHCTBO. JInHeitHbIe MpeoOpa3oBaHusl, UX MaTPULIBI.
CoOcTBeHHbIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI IMHEHHOTO NMpeoOpa3oBaHus.

4.7. KBagparuunsie ¢popMsl. [IpuBeeHne kBagipaTHUHbIX (OPM K KAHOHUYECKOMY BH]TY.
[TpuBeneHne K KAHOHUYECKOMY BHJlY YPaBHEHUS KPUBOW BTOPOTO MOPSAKA.

BBITIOJTHCHHUC KOHTpOJ’IBHOfI pa60TBI 1 MPOXOKACHUC IJICKTPOHHOT'O TCCTUPOBAHUSA

PA3JIEJL 5
Paznen 5. DnemeHTHI BhICIIEH anreOphl

5.1. Ilonsitne MHOKecTBa. Onepanuu Hajl MHOXKecTBaMU. JlekapToBo (IIpsIMOE) MPOU3BEACHNE
MHOECTB. AJredpa MHOXKECTB.

5.2. OTHOIIEHUS Ha MHOXecTBaX. buHapHble oTHOLIEHUS, CIOCO0BI 3aanus. OToOpaskeHuUs
MHOkecTB. [lonaTne ¢pynkun. OTHOIIEHUS SKBUBAJIEHTHOCTH, MOPS/IKA, JOMUHUPOBAHUSI.
5.3. Koneunsle u 6eckoHeuHble MHOKeCTBA. CueTHble MHOXKeCTBa. [oHsATHE MOIIIHOCTH
MHO’K€CTBa. DKBUBAJIECHTHOCTh MHOKECTB. Pa30ueHne Ha Ki1acchl.

5.4. TloHsATHE O HEKOTOPHIX aNreOpanyeckux CTPYKTypax: rpymia, Kojblio, noue. [Tonsatue
n3oMopdusma.

5.5. Ilone komIIeKCHBIX yrcel. KoMIuiekcHbIe uncia, uX 1300pakeHne Ha IIOCKOCTH.
Anrebpanueckas, TPHTOHOMETpHUUECKas U ITOKa3aTeabHas (popMa 3aluCH KOMIUIEKCHBIX YHCEIL.
5.6. AnreOpandeckue onepannu HaJl KOMIDIEKCHBIME yrciamu. @opmyna Myaspa. Kopau u3
KOMIUIEKCHBIX YHCEL.



5.7. ®opMynupoBKa OCHOBHOM TeopeMbl anreOpbl. Teopema besy. Pa3noxeHne MHOTOUIICHA C
JIEeNCTBUTENbHBIMU KO3 (DULIMEHTaMU Ha TUHEHHbIE U KBaJAPATUYHbIE MHOKHUTEIH.

BBITIOJTHEHUEC KOHTpOJ’IbHOﬁ pa6OTBI 1 MPOXOKACHUC IJICKTPOHHOI'O TECTUPOBAHUSA

PA3JIEJI 6
Pasnen 6. BBenenue B MaTeMaTH4ECKUI aHAIN3

6.1. Hucnoas nocinenoBaTebHOCTb, PEEN YUCIOBOU MOCIEN0BATENbHOCTH. CyllleCTBOBaHUE
npezena MOHOTOHHOM OTpaHWYeHHOM nocienoBarenbHocTy. Yucno e. HatypanbHblil orapugm.
6.2. [Ipenen ¢pyHKIMH B TOUKE, OAHOCTOPOHHUE Tipenensl. [Ipeaen dpyHKuu Ha OECKOHEUHOCTH.
beckoneuno mansie GyHKIHMU U UX cBOiicTBa. OCHOBHBIE TEOPEMBI O TIpeeax.

6.3. beckoneuHo GompIre GYHKIUU U UX CBOMCTBA. CBSI3b MEXy OECKOHEUHO OOJIBIIUMU U
OceckoHEeYHO MabIMU QYHKITUSAMU. CpaBHEHHE OCCKOHEYHO MaJIbIX. DKBUBAICHTHBIC OCCKOHEYHO
MaJible.

6.4. HerpepbIBHOCTH (DYHKIMH B TOUYKE. HenmpepbIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITHH.
HenpepbpIBHOCTH CYMMBI, IPOU3BEACHUS, YACTHOTO U CYNEPIIO3UIIUU HETIPEPHIBHBIX (YHKIIHI.
6.5. OMHOCTOPOHHSS HETPEPHIBHOCTD. TOYKH pa3pbiBa QYHKINH U X KIacCU(PUKALHS.

6.6. CBoiicTBa (hyHKIMH, HEIPEPHIBHBIX HA OTPE3KE: OTPAHUYEHHOCTD, CYIIECTBOBAHUE
HauOO0JIbIIEr0 U HAMMEHbILIEr0 3HaYEHHH, CYIIIECTBOBAaHUE IPOMEKYTOYHOI'O 3HAYCHHUSI.

BBITNIOJTHEHHE KOHTPOJIBHON PabOTHI 2 MPOXOKACHUE AIEKTPOHHOT'O TECTUPOBAHUS

PA3JIEJT 7
Paznen 7. luddepennmanbHoe ucuncienne GyHKIUU OJHONW EPEMEHHOM

7.1. IlpousBojHast PyHKIMH, €e reoMeTpUUecKuil 1 puznyeckuit cmbici. IIpon3BoHas cyMMBI,
IIPOM3BENICHUS U YaCTHOTO (PYHKLIUH.

7.2. Ilpou3BOIHBIE OCHOBHBIX 3JIEMEHTapHbIX (yHKUUH. [Ipon3BoaHas CloKHON QYHKIIMH.
[TpousBoaHas oOpaTHON PyHKINH.

7.3. Auddepenunan ¢pynkuuu. ['eomerpudeckuit cMmpicn nugpdepennuana. IHBapuaHTHOCTh
dbopwmsl iepBoro auddepennuana. [lpumenenus quddepennnana K MpuOIMKEHHBIM
BBIUNCIICHUSIM.

7.4. llponsBoanbie U AudhepeHIuanbl BICIUX mopsakoB. @opmyna JleliOnua.

7.5. Teopemsl Pons, Jlarpanxka, Komm. IIpasuio Jlonurans.

7.6. ®opmyna Teitnopa ¢ ocTaToOuHBIM WieHOM B Gpopme Jlarpanxa.

7.7. llpencraBnenue GpyHKIMiA eX, sinx, cosx, In(1+x), (1+x)? mo dpopmyne Teitnopa.
[Tpumenenue dhopmyinsl Telnopa Kk TpUOIMKEHHBIM BHIYUCICHUSIM.

7.8. MonotonHble pyHKIMH. TeopeMbl 0 BO3pacTaHUM U YObIBaHMM (DYHKIIMM Ha UHTEpBaJIE.
7.9.9xcTpemymsbl hyaknnn. Heooxoaumele ycinoBus skctpemyma. OThICKaHUE HAaUOOJBIIETO U
HaMMEHBIIETO 3HaYeHUH (PYHKIIUN Ha OTpE3Ke.

7.10. BeimykiiocTh U BOTHYTOCTh Tpaduka pyHkiuu. Touku neperuoda.

7.11. AcUMITOTBI KPUBBIX: BEPTUKAIbHBIE, TOPU30HTAJILHBIE U HAKJIOHHBIE.

7.12. O0mras cxema ucciienoBanus (PyHKIIUN U TIOCTPOCHUE ee rpaduka.

7.13. BextopHast GyHKLHS CKAUIIPHOTO aprymMenTa. [IponsBojHas, ee reoMeTpuIecKuil 1
(U3UYECKUN CMBICIL.

7.14. IlapameTpHuueckre ypaBHEHUsI KPUBOM Ha IUIOCKOCTH U B ITpocTpaHcTBe. DyHKINH,
3aJIaHHbBIC TTapaMeTPUUIECKH, NX TudepeHnpoBaHue.



BBITIOJTHEHUEC KOHTpOJ’IbHOﬁ pa6OTBI 2 IPOXOKIACHUC IJICKTPOHHOI'O TECTUPOBAHUSA

PA3JIEJT 8
Pasznen 8. HeomnpeneneHHbIN U ONIpeIeIeHHbIN UHTErPajlbl

8.1. IlepBoobOpa3zHas ¢pynkuus. HeonpeneneHHslii HHTErpall, ero cBoicTBa. Tabiniia HHTErpaioB.
Henocpencrsennoe unterpupoBanue. IHTerpupoBanye noICTaHOBKOM (3aMeHa IIEPEMEHHON) 1
0 YaCTSIM.

8.2. VluTerpupoBaHue palMOHAIbHBIX (YHKIUHN IyTeM Pa3JIoKeHHs Ha IpocTeiine 1poou.

8.3. lHTerpupoBaHue HEKOTOPBIX KJIACCOB TPUTOHOMETPUYECKUX (PYHKIIHIA.

8.4. VInTerpupoBaHre HEKOTOPHIX KJIACCOB MPPAIIMOHATBEHBIX (DYHKITHIA.

8.5. OnpeneneHHblii HHTErpall Kak Mpeesl MHTErpalbHOi cyMMbl. OCHOBHBIE CBOMCTBA
OIpeIeIEHHOr0 UHTErpaa.

8.6. IIpousBogHas nHTErpajia 1o nepeMeHHoMy BepxHemy npezaeny. ®opmyna Herotona-
JleiiOHuLA.

8.7. BrluncieHue onpeesIeHHOr0 HHTerpaia: HHTErPUPOBAHKE M0 YaCTSAM U [10JICTAHOBKOM.

8.8. IIpubnmkeHHOE BBIYHCICHHUE ONPEICIIEHHOT0 HHTErpaia: (POpMyJIbl PSIMOYTOJIEHUKOB,
Tpaneuuii u CUMIICOHA.

8.9. HecoOcTBEHHBIE HHTETPATIBI.

8.10. IIpunoxeHus onpeeseHHOro HHTErpaila K BEIYUCISHHIO IJIoLIa el MiIocKkux puryp, AauH
JyT KPUBBIX, 00bEMOB U IIOIIAJIEH TOBEPXHOCTEN TN BPAILICHHUS.

BBITMIOJTHEHHE KOHTPOJIBHON PabOTHI 3 MPOXOKACHHUE ANEKTPOHHOT'O TECTUPOBAHUS

PA3/IEJT 9
Paznen 9. luddepenumanbHoe ucuncienne GyHKIUN HECKOJIbKUX IIEPEMEHHBIX, KPATHbIE
UHTETpabl.

9.1. ®yHKIIMHM HECKOJIBKUX MEPEMEHHBIX; 00J1acTh onpeaeneHus, cnocoOsl 3aganus. [lpeaen
¢byHk1MK B Touke. HermpepbIBHOCTS.

9.2. YacTHble IpUpalIeHNs U YaCTHBIE IPOU3BOAHBIE. ['€OMETpUUECKHI CMBICT YaCTHBIX
MIPOU3BOJIHBIX (PYHKIIMH JBYX EPEMEHHBIX.

9.3. IlonHoe npuparieHue 1 noiaHbli quddepenman. KacatenpHas MI0CKOCTh U HOPMaib K
MOBEPXHOCTHU. [ 'eomMeTpuueckuii cMbIci ojHoro nuddepenimana GyHKIUN IBYX IEPEMEHHbIX.
9.4. IlpubnukxeHHbIe BEIYUCICHHS C TTOMOIIBIO TOJIHOTO TuddepeHIana.

9.5. YacTHbie mpou3BoiHbIE U TU(depeHITnaTbl BRICIINX MOPSAKOB. TeopeMa 0 HE3aBUCHMOCTH
YaCTHBIX MPOU3BOIHBIX OT MOpska AuddepeHnpoBaHms.

9.6. DxcTpeMyMbl (HYHKIIMU HECKOJIBKHUX NepeMeHHbIX. HeoOxoaumble ycnoBus. @opmMyaupoBKa
JIOCTaTOYHBIX YCIOBHIA.

9.7. YcnoBHbIN 3KCcTpeMyM. Meton MHOXKUTENEH Jlarpanxka.

9.8. Ilpou3Bo/iHas 110 HANIPABICHUIO U TPAIMEHT; UX CBA3b. | eoMeTpuyeckuii u puU3ndecKuit
CMBICJI TPaINECHTA.

9.9. KpaTtHble nHTErpassl: 3aauu, NpUBOASIINE K HUM. /[BOITHBIE 1 TPOMHBIE MHTErPaAJIbl; UX
CBOMCTBA, BEIYUCIICHUE B IEKAPTOBBIX KOOPINHATAX.

9.10. 3aMeHa IEpeMEHHBIX B KpaTHBIX MHTErpajiax: NEPEXo.l OT JEKAPTOBbIX KOOPAUHAT K
HOJISIPHBIM, [IUJIMHJIPUYECKUM U CPEPUIECKUM.



9.11. 'eomerpuueckue u pU3NYECKHE MPUIOKEHUS KPATHBIX HHTETPAJIOB.

BBINOJIHEHHE KOHTPOJIBHON pabOThl 3 MPOXOXKICHHE JIEKTPOHHOTO TECTHPOBAHUS

PA3JIEJI 10
Paznen 10. luckpeTHbI aHAIU3

10.1. Dnementsl koMOUHaTOpUKU. KOHEUHBIE MHOKECTBA U oniepann Haja HUMH. [logMHokecTBa
JAHHOTO MHOXKeCTBA. YUCIIO MOJMHOKECTB JAHHOTO MHOKECTBA (COUYeTaHus). YOPSIA0YCHHbIE
MHOkecTBa. [lepecTanoBku U pasmenieHus. buaom HeioToHa 1 mommHOMHAIBHAS GopMyIa.

10.2. IIpenmeT nOruky BhICKa3bIBaHUMU. Jlornueckue onepanuu HaJl BbicKa3piBaHUsIMH. [ToHsTHE
(dopmyIbl anreOpsl BbICKa3biBaHUi. PaBHOCHIBHOCTD U KiIaccudukanys Gopmyi. Jlornueckue
SKBUBAJIEHTHOCTH.

10.3. bynesl ¢pyHkun. CyiecTBeHHbIC M (UKTUBHBIC TTIEPEMEHHBIC. JIOTHYeCKHe OTHOMICHHUS.
[TpoBepka npaBUILHOCTH PACcCYKICHUH.

10.4. Anrebpa npeaukatoB. KBaHTOPHI.

10.5. Oprpadsl. OcHoBHBIE onpenenenus. MaTtpuiibl oprpagos. Opieny U OpIUKIBI.

10.6. Heopuentuposannsie rpadsl. OcHoBHbIE onpeneneHus. [lomasiit rpad Kn. MaTpuist
rpados. LHukisl, nenu. Joctmxumocts. CBI3HOCTD.

10.7. DitnepoBbl 1 raMUIBTOHOBHI rpadbl. 3agada Ditiepa.

10.8. IepeBss, sec. OctoBHOE nepeBo rpada. [luknomaruyeckoe u XxpomMaTruueckoe uucia rpada.

BBITIOJTHCHHUC KOHTpOJ’IBHOfI pa60TBI 3 MPOXOKACHUC IJICKTPOHHOT'O TCCTUPOBAHUSA

PA3JIEJT 11
Paznen 11. O6bIkHOBEeHHBIE AU (epeHIInanbHble ypaBHEHUS

11.1. 3agaun, npuBosAINE K OOBIKHOBEHHBIM U depeHIINaTbHBIM YPaBHEHUSIM.
OO0bIkHOBEHHBIE AU depeHLnanbHble ypaBHEeHNs (OCHOBHBIE TOHATHUS U ONpe/ieieHus). 3a1aua
Komm myist nuddepenipanbHoro ypaBHeHusI IEpBOro nopsiaka. Teopema CyliecTBOBaHUS U
€IMHCTBEHHOCTH pelleHus 3agaun Komm (6e3 nokaszarensctsa). [Tonarue 06 o0uieM, 4acTHOM U
0coO0oM pereHusx TupdepeHIaIbHbIX YpaBHEHHH.

11.2. OcHOBHBIE KJacchl ypaBHEHHI IEPBOTO MOPsIIKa, UHTErPUPYEMBIE B KBaIpaTypax:
YpaBHEHHUS C Pa3AeSIOUMMUCS IepeMEHHBIMU, OJTHOPO/IHbIE, TMHEHHbIE, ypaBHeHUs bepHyu,
ypaBHEHMs B MOJHBIX JuddepeHnnanax.

11.3. 'eomeTpuyeckas HHTEpIpeTaLus pemeHuil tuddepeHanbHbIX YpaBHEHUN IEPBOTO
nopsiaka. YucneHHubsle MeTob! penieHus 3anaun Komu: meton Oinepa, meron Pynare—Kyrra.
11.4. IuddepenunanbHble ypaBHEHHS BBICIINX MOpsAIKoB. 3anada Komm. Teopema
CYILLIECTBOBaHMS U €JUHCTBEHHOCTH pelleHus 3a1aun Komn. YpaBHeHus,J0ycKaroye
MOHM)KEHUE MOPSAKa.

11.5. Jluneiinsie nuddepennnanbupie ypaBHeHUs. [IoHATHE 0THOPOTHOTO U HEOJHOPOJHOTO
ypaBHeHuUs. JIuHelHble 0fHOPOHbIE AU depeHLnanbHble ypaBHeHUs. Cuctema
dbynaaMeHTanbHBIX pemeHuil. Oo6uee pemenue. JInHeiiHbIEe 0THOPOIHBIE YPABHEHUS C
MOCTOSTHHBIMH KO3 (HUIIUECHTAMH.

11.6. JIuneiinble HeogHOpOIHBIE MU PepeHnanbHbIe ypaBHEeHUs. Teopema o CTpyKType 001ero
pemienusi. Meton Jlarpanska Bapraliu Mpor3BOJIbHBIX OCTOSIHHBIX. JIMHEITHBIE HEOAHOPOIHbBIE
YPaBHEHHS C TIOCTOSHHBIMHU KO3 (hUIieHTaMH. Y paBHEHHs C TIPABOM YacThIO CIEUATBHOTO



BUOA.

BBINOJIHEHNE KOHTPOJIBHON pabOThI 4 MPOXOKICHHE JIEKTPOHHOTO TECTHPOBAHUS

PA3JIEJI 12
Pa3nen 12. Pansl

12.1.Yucnossle paapl. CxonuMocTs U cymma psiia. HeoOxoaumoe ycioBue CX0IUMOCTH.
JlelicTBUA CO CXOAAIIMMHUCS PSAaMU.

12.2. UucnoBble psijibl C MOJIOKUTEIbHBIMU YieHaMu. JlocTaTOuHbIE TPU3HAKKU: CPABHEHUS,
Hanambepa, panukanbHbIi npu3Hak Koy, nHTerpansHbiid npusHak Koy,
12.3.3HakonepeMeHHbIe psiibl. AOCOTIOTHAS M YCIIOBHAS! CXOJJMMOCTH. 3HAKOUEPEAYIOIIUECS
psanel. [IpusnHak Jleiioauma.

12.4.®yukiuoHanbHble psiibl. O6nacts cxoaumocTu. [loHsATHE paBHOMEPHOI CXOIUMOCTH.
Teopema cxomumoctu Yeonimera. Teopema. BeliepmTpacca. CBoiicTBa paBHOMEPHO
CXOJIAIIUXCS PSI/IOB.

12.5.Crenennsie psaasl. Teopema Abens. Paguyc cxogumoctu. OCHOBHBIE CBOMCTBA CTEIIEHHBIX
PAIOB.

12.6.Paznoxenue ¢pyHkiuii B crenennsle psaasl. Psag Teiinopa.

12.7 IlpuMeHEeHHE CTETICHHBIX PSAIOB K MPUOIMIKCHHBIM BBIYUCIICHUSIM.

BBITMIOJTHEHHE KOHTPOJIBHON PabOThI 4 MPOXOKACHHUE AIEKTPOHHOT'O TECTUPOBAHUS

PA3JIEJI 13
Paznen 13. Psast Oypre

13.1. Psan @ypee. Paznoxxenue nepuoanyeckux GyHkuuii B psg @ypbe. @opMyInpoBKa yCcI0BU
Pa3JIOKUMOCTH B TOUKE.

13.2. Pl @ypbe 11 4eTHBIX U HeueTHbIX (yHKIMHA. Pasnoxxenue B psg Oypbe
HENEepUOANYECKUX (PYHKIIHI.

BBITMIOJTHEHHE KOHTPOJIBHON PabOTHI 4 MPOXOKACHHUE AIEKTPOHHOT'O TECTUPOBAHUS

PA3/IEJI 14
Paznen 14. DneMeHTHl Teopun QYHKIMI KOMIUIEKCHOTO IEPEMEHHOTO

14.1. ®yHKIMH KOMIUIEKCHOTO MEPEeMEHHOT0. BaxkHelne aneMeHTapHbie pyHKIUN
KOMILJIEKCHOTO TIEPEMEHHOTO.

14.2. TIpousBogHast GYHKIIMH KOMILIEKCHOTO epeMeHHoro. Y cnousi Komm—Pumana.
HuddepennurpyemMocTs d51eMeHTapHbIX QyHKIUH. AHanuTHdeckue GyHKuuu. [ eoMmeTpudeckuii
CMBICT MOJYJISl M apTyMEHTa MPOU3BOIHON aHAIMTUYECKON (DYHKITUH.

14.3. aTerpupoBanue Mo KOMIUIEKCHOMY apryMeHTy. Teopema Komm. MaTerpansHas hopmyna
Kommu.



14.4. Psner Teitnopa u Jlopana. M3onupoBanHbie 0coObIe TOUKH (PYHKINI, UX KiIaccu(UKaus.
14.5. Boruetsl. OcHOBHasi TeopeMa 0 BblyeTax. [[puMeHeHne BHIYETOB K BEIYMCIICHUIO
WHTETPaJIOB.

BBITOJIHEHNE KOHTPOJIBHON pabOTHl 5 TPOXOXKICHHUE JIEKTPOHHOTO TECTHPOBAHUS

PA3JIEJI 15
Paznen 15. IIpeoOpazoBanue Jlamnaca. OnepanioOHHBIA METOI.

15.1. IIpeoOpazoBanue Jlamnaca. OpuruHan u nuzoopaxenne. CpoiictBa nzodpaxenuid. Tabmuma
M300paxKeHH MPOCTEHIINX (PYHKITHI.

15.2. Teopema o cBepTKe, Teopema 3ana3/iplBaHus, Teopema o casure. Murerpan roamens.
15.3. OnepanmoHHBI METO PEIICHHS TMHEHHBIX OOBIKHOBEHHBIX UG GEpEHITNATBHBIX
YpaBHEHUH U UX CHUCTEM.

BBITNIOJIHEHUE KOHTPOJIBHON PabOTHI 5 MPOXOKACHUE HIEKTPOHHOI'O TECTUPOBAHUS

PA3/IEJI 16
Paznen 16. DneMeHThl TEOpUU BEPOATHOCTEN

16.1. IIpenmet Teopun BeposiTHOcTel. Ciy4aiiHble COOBITHS, ONIEpallMy Ha/l COOBITUSIMU U
OTHOLIEHUs Mexay HUMHU. [IpocTpaHcTBO aneMeHTapHbIX coObITHI. Kitaccuueckoe onpenenenue
BEPOATHOCTH. Teopema ciokeHus BeposiTHocTel. YacTtoTa. ['eoMeTprueckast BEpOSITHOCTD.

16.2. YcnoBHas BeposiTHOCTh. HezaBucHMOCTh cOObITHI. BEeposSTHOCT CyMMBI M IPOU3BEICHUS
coObITHil. Teopema o noiHo# BeposTHocTH. Popmynsl baifeca.

16.3. Onpenenenue ciny4aifHON BennuuHbl. OYHKIIMS pacipe/ielieHus: U ee CBOMCTBA.
JIuCKpeTHBIE U HENIPEPBIBHBIE CIIy4aliHbIE BEIMYMHBI. 3aKOH PACIPENEICHHS BEPOSTHOCTEN
JIMCKPETHOM CIydaitHON BennuuHbl. buHOMuUaneHoe pacnipenenenue. Pacnpenenenue [Tyaccona.
16.4.YucnoBble XapaKTEPUCTUKH JUCKPETHBIX CIIy4YalHbIX BEIWYMH. MaTemMaTnueckoe
O’KHJaHue, ero cBoiicTBa. Jlucnepcus U cpeHEKBaApaTUIECKOE OTKIOHEHUE, OCHOBHbBIE
CBOICTBA U BBIYHUCIICHHE.

16.5. 3akoH pacnipeeneHus: BEpOATHOCTEN (TUIOTHOCTh BEPOSTHOCTEN ) HETIPEPHIBHOM cyyaitHON
BEJIMYMHBI. MaTeMaTHUECKOE OXKUAAHNE, TUCIIEPCHS U CPENHEKBAIPATUUECKOE OTKIIOHEHHUE; NX
BBIYNCIICHHE U CBOWCTBA.

16.6. PaBHOMEpHOE, ITOKA3aTEIbHOE U HOPMAIBHOE pacnpeneneHus. Mx unciosele
XapaKTEPUCTHUKHU.

16.7. ®ynkuus Jlamnaca. BeposTHOCTS NonasaHus B 3aJaHHBIA HHTEPBAJI HOPMAJILHON
CIIy4allHOHM BEIMYHMHBIL. BEpOATHOCTH €€ OTKIIOHEHUSI OT MaTeMaTH4eCKOro oxxuaanus. [Ipasuio
«TPEX CUTMM.

16.8. Cucrema AByX CiydaliHBIX BEJIMYMH. Y CJIOBHBIE 3aKOHBI pACIIPENEIICHUS. Y CIIOBHBIE
MaTEMaTUYECKHUE OKUJaHUS.

16.9. 3aBucHuMBIE M HE3aBUCUMBIE CITy4aiiHble BETMYMHBI. KoppensuoHHbIli MOMEHT.
Koadduuuent koppensun. JInneitHast Koppensuus, TMHeHHas perpeccusi.

16.10. 3akon 6oawsmux uucen. HepaBernctBo Uebnimena. Teopema bepnymm. Teopema
YeObIena.

16.11. [IpenenbHpie TeOpeMbl. XapakTepuUCTHUYeCKUEe GYHKIIMHA U UX CBOMCTBA. [leHTpanbHas
npenaenbHas reopema JIamyHosa.

16.12. ITocnenoBaTensHOCTh HE3aBUCUMBIX UCTIbITaHUH (cxema bepnymm). [Ipenensubie



teopemsl Myaspa-Jlamnaca u Ilyaccona.

BBINOJIHEHNE KOHTPOJIBHON pabOTHl 5 MPOXOKICHNUE JIEKTPOHHOTO TECTHPOBAHUS

PA3JIEJI 17
Pa3nen 17. MaremaTnueckas CTaTUCTUKA

17.1.0cHOBHBIE 32141 MAaTEMaTHYECKOM cTaTUCTUKU. | eHepanbHast 1 BEIOOPOYHAS
COBOKYITHOCTH JaHHBIX. Penpe3eHTaTUBHOCTb BEIOOPKH. CTaTUCTUUECKOE paclpeesieHIe
BbIOOpKHU. Bapuantel. YacToThl. DMnupuyueckas GyHKIUS pacnpeaeneHus. I ucrorpamma.
17.2.Cratuctudeckue OLUEHKU TapaMeTpoB pacnpeaeneHus. ToueuHble OLICHKU: HECMEILLECHHBIE,
3 PEeKTHUBHBIE U COCTOATENbHBIE. | eHepanbHas 1 BeIOOpouHas cpennsis. OueHka reHepaabHOR
cpeaHei o BeIOOpouHO# cpenHell. ['eHepanbHas u BeiOopouHas aucnepcuu. OLeHka
reHepaTbHON AUCTIEPCUH TT0 UCIIPABICHHON BEIOOPOYHON AUCIIEPCHH.

17.3.MlaTepBanbHble OLICHKU TapaMeTPOB pacnpeaencHus. JJoBepurenbHblil MHTEPBal.
Hanexxnocts. [loBepuTenbHble HHTEPBAIbI AJIs OLIEHKH MAaTEMaTUYECKOTO 0XKUJIaHUS
HOPMAJIbHOI'O PACIIpeAEIeHUs P U3BECTHOM U HEU3BECTHOM CPEAHEKBAAPATUIECKUX
OTKJIOHEHUSX. JlOBEpUTENbHBIN HHTEPBAJI AJIs OLIEHKU CPEIHEKBAPAaTUYECKOT0 OTKIOHEHUS
HOPMAaJIbHOT'O PacIpeAeIeHUsl.

17.4.Meton Hanboubiero npapaonoaoous. ®ynkuus npasaononoous. OreHka HandboIbIIIero
IpaBoNo100us. YpaBHEHUE PaBAONOI00MS.

17.5.9nemMeHTBl KOpPENSILIMOHHOTO aHaIu3a. BeiOopouHblil K03 PUIIMEHT KOPPENALNN; €ro
MHTEpPBANIbHBIE OLICHKU. OCHOBHBIE CBOMCTBA PErpecCUy. Y paBHEHUS JINHEWHON PErpeccu.
Haxoxaenue napamMeTpoB JTMHEHHON perpeccuy MEeTo/I0M HauMEHbIINX KBajpaToB. OneHka
TECHOTBI CBSI3U C MMOMOIIBIO KOA(PPHUIIMEHTa KOPPENSALUU U KOPPETALHUOHHOIO OTHOILICHHUS.
17.6.Cratuctudeckas mpoBepKa CTaTUCTHUECKUX runotes. Hynesast u koHKypupyromas
runore3bl. OmuOKY NepBoro U BToporo poja. CTaTUCTUYECKUN KpUTEpUI POBEPKU HYJIEBOU
runote3bl. Kputnueckas obnacts. [IpoBepka runotessl 0 3akoHe pacrpe/iesIeHusl.
Pacnpenenenus: 72, Ctetonenta u @umepa. Kpurepuii cornacus [Tupcona (?2).

BBITNIOJTHEHHE KOHTPOJIBHON PabOTHI 5 MPOXOKACHHUE AIEKTPOHHOI'O TECTUPOBAHUS

PA3JIEJI 18
Jlomyck K dK3aMeHy

3alUTa KOHTPOJIBHBIX pador 1,2,3

PA3JIEJI 19
Jlomyck K dK3aMeHy

SJICKTPOHHOC TECTUPOBAHUEC

DK3aMeH

OK3aMCH



9K3aMCH

PA3/IEJI 21
Jlomyck K 3K3amMeHy

3alUTa KOHTPOJIBHBIX PadoT 4,5

PA3/IEJI 22
Jlomyck K 3K3aMeHy

SJICKTPOHHOC TECTUPOBAHNEC

PA3JIEJI 25
KonTponbnas padota

PA3IEJ 27
KonTponbnas pabota



