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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

[{enbto ocBoeHMs yueOHOI nucuuIuinHabl «MaTemaThkay sBisieTcss GOpMUPOBAHUE Y
00y4aroIuXCcsi KOMIIETEHIIUI B COOTBETCTBUH C TPEOOBaHUAMU (peiepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTa BhICIIET0 00pa30BaHuUs 10 HAMIPABICHUIO
noarotoBku «08.03.01. CTpouTenbCTBO» U MPUOOPETECHUE UMHU:

- 3HAHWI OCHOB MaTEMaTHUYECKOro anmnapara, He0OX0AUMOTO JIJIsl PeIICHHS KaK TEOPETHICCKHUX,
TaK U MPaKTUYECKUX 3a7a4;

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

- HaBBIKOB MaTeMaTUYECKOT0 MCCIIE0BaHNUs TPUKIIAIHBIX 3a/ay.

2. MecTo yueOHOH qucuIInHbI B cTpyktype OII BO

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

3. [lnanupyemble pe3yJabTaThl 00y4eHUs M0 JUCHUILINHE (MO1YJ/II0), COOTHECEHHBIE C
IVIAHUPYEMBIMHU Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeIbHOI NPOrpaMMBbI

[Iponecc n3yueHus AUCIUILIMHBI HATIPABIICH Ha (POPMHUPOBAHUE CIICTYIONTUX
KOMIIETEHIIUN:

OIIK-1 CTIIOCOOHOCTBIO MCIIONIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCLUILUIMH B IPO(GECCHOHAIBHON JIESTEIbHOCTH, TPUMEHSITh METO/IbI
MaATEMATHYCCKOI'O aHa/JIn3a U MaTEMaAaTHU4YCCKOI'O (KOMHI)IOTepHOFO)
MO/JICIMPOBAHUS], TEOPETUYECKOT0 M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS

4. O01mast Tpy10eMKOCTh JUCIHUNJIMHBI COCTABJIsIET
11 3auernbix enunuil (396 ax. 4.).
5. O0pa3oBaTebHBIC TEXHOJTOTHHA

OO6pazoBaTenbHble TEXHOJIOTUH, UCTIOIb3yEeMbIE MPU 0O0YUYEHUH MO JUCIUILITNHE
"Matemaruka', HalpaBJIeHbl HA PeATN3aLUI0 KOMIETEHTHOCTHOIO OIX04a U IIUPOKOE
MCIIOJIb30BaHUE B y4eOHOM MpOIECCEe aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEIECHNUS 3aHIATUN B
COYETaHUM C BHEAYJAUTOPHOM paboTOM ¢ 1eabi0 GOPMUPOBAHUS U Pa3BUTHA MPOPECCHOHATBHBIX
HAaBBIKOB CTYACHTOB. [Ipy N3ydyeHnun qUCHUIIINHBI UCIIONb3YIOTCA CIEAYIOIINE
00pa30oBaTeNIbHbIE TEXHOJIOTMHU: JIEKIIMOHHO-CEMUHAPCKO-3a4€THAsl CUCTEMA: IIPOBEJICHHE
JeKIMH, TPaKTUYECKUX 3aHATUH, 3alIMTa KOHTPOJIbHBIX padoT, IpUeM
HK3aMeHa;UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUU: paboTa ¢ 0a3aMu JaHHBIX,
MH(OPMaLIMOHHO-CIIPAaBOYHBIMU M MIOMCKOBBIMU cucTeMamH. [Ipu peanuszany HHTEPaKTUBHBIX
¢dbopM MpoBeieHNs TPAKTUUECKUX 3aHATUI IPUMEHSAETCS] METO/] PEIIEHUS 3a/1a4 B IMAJIOTOBOM
peXUME: IPEMNO1aBaTeNlb OTBEYAET HA BONPOCHI CTYAEHTOB M MOYKET UM 33]1aBaTh BOIIPOCHI 110
OCHOBHBIM NOHATHAM, U3ydaeMoi Tembl. [1pu peanuzannun o0pazoBaTesbHOM MPOTrpaMMBI C
IPUMEHEHHUEM DJIEKTPOHHOTO 00YyUeHHs U JUCTAaHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTUI
HCIOJIBb3YIOTCAUH(OPMallMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH: CUCTEMA IUCTAaHI[MOHHOTO
00yueHHsl, BUACO-KOH(EPEHIHs, CEpBUC IS TPOBECHHUS BEOMHAPOB, HHTEPHET-PECYPCHI.
CamocrosTenbHas paboTa CTyIeHTa OpraHW30BaHa C UCIOJIb30BAaHUEM TPAUIIMOHHBIX BUI0B
paboThl U UHTEPAKTUBHBIX TEXHOJIOIMH. K TpaauIMOHHBIM BUAaM paboThl OTHOCATCS OTPaOOTKA
TEOPETUYECKOTr0 MaTepuaa 1o yueOHbIM nocoousM. K MHTepakTUBHBIM TEXHOJIOTUSIM
OTHOCHTCS OTPa0OTKa OTAEIbHBIX TEM, HOArOTOBKA K TEKYLIEMY KOHTPOJIIO U IPOMEKYTOUHON
aTTECTAllUN B UHTCPAKTHBHOM PEKUME, HHTEPAKTUBHBIE KOHCYJIBTALUU B PEKUME PEaTbHOIO




BPEMEHHU I10 CTIEUAIbHBIM TEXHOJIOTHSIM, OCHOBAHHBIM Ha KOJUIEKTUBHBIX CIIOCO0ax
CaMOCTOSTENIbHON PaboThl CTYAeHTOB. KOoMIUIEKCHOE UCTIOIBb30BaHUE B yU€OHOM IIpoLiecce BCeX
BBIIICYKA3aHHBIX TEXHOJIOIUH CTUMYJIUPYET JUYHOCTHYIO, HHTEIUIEKTYAJIbHYIO AKTUBHOCTb,
pa3BUBAET [I03HABATENbHBIE IPOLIECCHI, CIIOCOOCTBYIOT (POPMHUPOBAHUIO KOMIIETEHIINH,
KOTOPBIMH JJOJDKEH 00J1a1aTh Oy1yIUil BBITYCKHUK..

6. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aejiam)

PA3JIEJT 1
Pa3nen 1. Beenenue

1.1. Ilpenmer MaTeMaTUKH, €€ pOJib U MECTO B COBPEMEHHON HAyKE U TEXHHKE.
1.2. OnpenenuTeny BTOPOTO U TPETHETO MOPSIIKOB, MX CBOMCTBA U BHIYHCIICHHE.
1.3. Pemenue cucreM JIMHEWHBIX ypaBHEeHUH 110 (hopmyniam Kpamepa.

BBIINIOJIHEHHE KOHTPOJIBHON PabOThI 1 MPOXOKIAEHHUE FINEKTPOHHOTO TECTUPOBAHUS

PA3/IEJI 2
Paznen 2. DnemMeHThI BEKTOPHOI anreOpbl

2.1. JIuHeitHble Onepauy Haja BeKTopamMu. JIMHeltHO He3aBUCHMBbIe CUCTEMBI BEKTOPOB. basuc.
Cucrema KOOpAMHAT.

2.2. JIuHelHbIE ONepaliy HaJl BEKTOpPaMH B KOOpAMHATAX.

2.3. CxansipHO€ NPOMU3BEJCHUE B TPEXMEPHOM IIPOCTPAHCTBE U €0 CBOMCTBA. J{1I1MHa BekTopa.
VYron mexy BekTopamu. BekTopHOE U cMelIaHHOe IPOU3BEACHUS.

BBITIOJTHCHHUC KOHTpOJ’IBHOfI pa60TBI 1 MPOXOKACHUC IJICKTPOHHOT'O TCCTUPOBAHUSA

PA3JIEJI 3
Pa3znen 3. AHanuTHdeckasi reoMeTpus

3.1. YpaBHEeHUE TUHUM HA TJIOCKOCTH.

3.2. YpaBHeHME NPsAMON Ha IUNIOCKOCTH. Pa3nnyHble BUABI ypaBHEHUS NPSAMOIL: IO TOUKE U
HAIPAaBIISAIONIEMY BEKTOPY; MO IBYM TOUYKaM; TOUKE U YIIIOBOMY KO3 GUIIUEHTY; B OTpE3Kax.
YpaBHeHUe NMPsIMOH 10 TOUKE U HOpMaJIbHOMY BekTopy. OOI11ee ypaBHEHHE IPSMON Ha
IJIOCKOCTH. YacTHbIE Ciydan.

3.3. Yron Mexay npsiMbIMU Ha INIOCKOCTH. Y CJIOBUS MapajIEIbHOCTH U NIEPIEHIUKYIISIPHOCTH
JIBYX MpPsAMBIX. PacCTOsIHME OT TOUKHM A0 MPSAMOM.

3.4. KpuBble BTOPOTO MOPSAIKA: OKPYXKHOCTb, IIIUIIC, THIIepOoia, napadbona. X kaHOHHYecKue
YpaBHEHHUS, SIKCLIEHTPUCUTET, (POKYCHI, aCUMITOTHI, AUPEKTPHUCHI.

3.5. [longpHele KOOpAMHATHI HA IIJIOCKOCTH, X CBA3b C JEKaPTOBBIMH KOOPAUHATAMH.
YpaBHEHUE JTUHUU B TTOJISIPHOM CUCTEME KOOPAMHAT.

3.6. YpaBHEHME TOBEPXHOCTH B IIPOCTPAHCTBE.

3.7. YpaBHeHHe III0CKOCTU. Pa3nnuHble BUbl ypaBHEHUS INIOCKOCTH: IO TPEM TOYKaM; IO JBYM
TOYKaM U BEKTOPY KOJUIMHEAPHOMY IUIOCKOCTH; TOUYKE U IBYM BEKTOPaM KOJUIMHEAPHBIM
IUIOCKOCTH; 110 TOUYKE U HOPMaJIbHOMY BEKTOpY; 00Illee ypaBHEHUE, IIIOCKOCTU. YacTHbIE cirydyaH.



3.8. YpaBHEHMS IMHUU B IPOCTPAHCTBE.

3.9. YpaBHeHuUs NpsiMOil B TPOCTpaHCTBE. PaznnuHbie BUABI YpaBHEHUN MPAMOI: IO TOUKE U
HaMpaBJIAIONIEMY BEKTOPY; ABYM TOYKaM; OOIIME ypaBHEHUS MPSIMOIA.

3.10. Yroa Mex1y IJIOCKOCTSIMU; YTOJl MEK1Y IPSMBIMH; YTOJ MEXKIY IPSAMOM U INIOCKOCTBIO.
VYcnoBus napajieabHOCTH U NEPIIEHANKYISPHOCTH.

3.11. IloBepxHOCTH BTOPOTO MOpsIKa: chepa, SIIUIICOU I, TUIIEPOOIOUIb, TapadbOIOUIbI.
[{unuHapUYEeCKUE TOBEPXHOCTH.

3.12. llununapuyeckue U ceprudeckue KOOPAUHATHI, UX CBS3b C I€KAPTOBBIMU KOOPAMHATAMHU.

BBITIOJTHEHUEC KOHTpOJ’IBHOfI pa6OTI>I 1 IMPOXOKACHUEC SJICKTPOHHOT'O TCCTUPOBAHUA

PA3JIEJL 4
Paznen 4. DnemeHTH! TUHEHHON anreOpsl

4.1. Ilonatne matpuuel. JlelicTBUs HaJ MaTpuLaMU: YMHOKEHHE MaTPHULL HA YUCIIO, CJII0KEHUE U
YMHOKE€HHME MaTpull. TpaHCIOHMPOBAHUE MATPULL.

4.2. OnpenenuTeny n-To MopsaKa, UX CBOMCTBA U BbIYKCIIECHUE. AJredpanyecKue JJOMOJIHEHUs U
MUHOPBI.

4.3. O6patHas MaTpuna. Perienue cucteM JMHEHHBIX YpaBHEHHIM MaTPUYHBIM CLIOCOOOM.

4.4. Panr MaTpuisl. Beraricnenne panra MaTpHIlbl C MOMOIIBIO AJIEMEHTAPHBIX TPE0OpPa30BaHUH.
Teopema o 6a3ucHom MuHOpe. [IoHsATHE O pelIeHNH TPOU3BOJIBHBIX CUCTEM JIMHEHHBIX
ypaBHeHui. Teopema Kponekepa-Kanenmu.

4.5. PemieHne npon3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEeHUH MetonoM ["aycca. [Ipouenypa
HaXO0XJIeHUs 00paTHOM MaTpHIlsl MeToaoM ["aycca.

4.6. JluneliHoe BEeKTOpHOE MPOCTPAHCTBO. JINHEelHbIe TpeoOpa3oBaHMs, UX MATPHIIbI.
CoOcTBeHHbIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO NMpeoOpa3zoBaHus.

4.7. KBagparuunsie ¢popMsl. [IpuBeneHne kBagpaTHuHbIX (OpM K KAHOHUYECKOMY BH]TY.
[TpuBeneHne K KAHOHMYECKOMY BHJly YPaBHEHHS KPUBOW BTOPOTO MOPSAKA.

BBITIOJTHCHHUC KOHTpOJ’IBHOfI pa60TBI 1 MPOXOKACHUC IJICKTPOHHOT'O TCCTUPOBAHUSA

PA3JIEJI 5
Paznen 5. DnemenTs! BoiciIel anreOpbl

5.1. Ilousitne MHOKecTBa. Onepanuu Hajl MHOXKecTBaMU. JlekapToBo (IIpsiIMOE) MPOU3BEACHNE
MHOECTB. AJredpa MHOYKECTB.

5.2. OTHOIIEHUS Ha MHOXecTBaX. buHapHble oTHOILIEHHS, CIOCOOBI 3aanus. OToOpaskeHuUs
MHOkecTB. [lonaTue ¢pyHkuu. OTHOIIEHUS SKBUBAJIEHTHOCTH, MOPsI/IKa, TOMUHUPOBAHHUS.
5.3. Koneunsle u 6eckoHeuHble MHOKeCTBA. CueTHble MHOXKeCTBa. [oHsATHE MOIIIHOCTH
MHO’K€CTBa. DKBUBAJIECHTHOCTh MHOXKECTB. Pa30neHune Ha KJ1acchl.

5.4. TloHsATHE O HEKOTOPHIX aNreOpanyeckux CTPYKTypax: rpymia, Kojbllo, noue. [Tonstue
nzomophusma.

5.5. Ilone kommieKCHBIX yrcel. KoMmIuiekcHble unca, uxX 1300paXkeHne Ha IMIOCKOCTH.
AnrebGpanueckasi, TPUrOHOMETpUYECKas U MoKa3areiabHas (hopMa 3aucy KOMIUIEKCHBIX YUCEIL.
5.6. AnreOpandeckue onepannu HaJl KOMIDIEKCHBIME yrcinamu. @opmyna Myaspa. Kopau u3
KOMIUIEKCHBIX YHCEl.

5.7. ®opMynupoBKa OCHOBHOM TeopeMbl anredphl. Teopema besy. Pa3noxenne MHOTOUIICHA C
JIEeNCTBUTENbHBIMU KO3 (DULIMEeHTaMU Ha TUHEHHbIE U KBAaJPaTUYHbIE MHOKUTEIH.



BBITIOJTHEHUEC KOHTpOJ’IbHOﬁ pa6OTBI 1 IPOXOKIACHUC IJICKTPOHHOI'O TECTUPOBAHUSA

PA3JIEJI 6
Pasnen 6. BBenenue B MaTeMaTH4ECKUIl aHAIN3

6.1. HucnoBast mocie10BaTeabHOCTb, IIPEJEIT YUCIOBON nocaenoBarenbHocTu. CyliecTBOBaHUE
npezena MOHOTOHHOM OTpaHWYeHHOM nocienoBarenbHocTy. Yucno e. HatypanbsHslil morapugm.
6.2. Ilpeaen pyHKUMYU B TOUKE, OJJHOCTOPOHHME npezensl. [Ipenen pyHKIun Ha 6ECKOHEUYHOCTH.
Beckoneuno mainbie GyHKIMH U UX CBOHCTBA. OCHOBHBIE TEOPEMBI O Mpeeiax.

6.3. beckoHe4yHo OosbIMe GYHKIUU U UX cBOMCTBA. CBsA3b MEXy OECKOHEUHO OOJIBIINMU U
OeckoHEeuHO MabIMU (QYHKIUAMU. CpaBHEHHE OECKOHEUHO MAJIbIX. DKBHBAJICHTHBIC OECKOHEYHO
MaJble.

6.4. HenpepbIBHOCTH (DyHKIMH B TOUKe. HenmpephIBHOCTH OCHOBHBIX AJIEMEHTAPHBIX (YHKIINH.
HenpepbIBHOCTb CyMMBI, IPOU3BEICHNUS, YACTHOTO U CYNEPIIO3ULIMH HENPEPHIBHBIX (DYHKIIUH.
6.5. OMHOCTOPOHHSSA HEMPEPHIBHOCTD. TOYKHU pa3pbiBa PYHKIIUN U UX KIaccu(UKaIus.

6.6. CBoiicTBa GyHKLMH, HEIPEPBIBHBIX HAa OTPE3KE: OrPaHUUYEHHOCTb, CYLIECTBOBAHHE
HauOO0JIbIIEr0 U HAMMEHBILIEr0 3HaYEHHH, CYIIECTBOBAaHUE IPOMEKYTOYHOI'O 3HAYCHHUSI.

BBINIOJIHEHHE KOHTPOJIBHON pabOThI 1 MPOXOXKAEHHUE AIEKTPOHHOI'O TECTUPOBAHUS

PA3JIEJT 7
Paznen 7. luddepennmanbHoe ucuncinenne GyHKIUU OJHONW EPEMEHHOM

7.1. IlpousBojHast PyHKIMH, €€ reoMeTpUUecKuil 1 pruznyeckuii cmbici. IIpon3BoiHas cyMMBI,
MIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

7.2. Ilpon3BOIHBIE OCHOBHBIX 3JIEMEHTapHbIX QyHKUUH. [Ipon3BoaHas CIOXKHON QYHKIUH.
[TpousBoaHas oOpaTHON PyHKINH.

7.3. Auddepenunan pynkuuu. ['eomerpudecknii cmpicn auddepennnana. IHBapHaHTHOCTh
dbopwmsl iepBoro auddepennuana. [lpumenenus quddepennnana Kk mpuOIMKEHHBIM
BBIUNCIICHUSIM.

7.4. [IpousBonnble U quddepeHnnas Bpicux nopsakos. @opmyna Jleltonuna.

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

7.6. ®opmyna Teitnopa ¢ octaToyHbBIM WieHOM B popme Jlarpanxa.

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

7.8. MoHoToHHbIe (hyHKIMH. TeopeMbl 0 BO3pacTaHUU U YObIBaHUM (YHKIIMM HA UHTEPBAJE.
7.9.9xcTpemymbl hyaknnn. Heooxoaumele ycinoBust skctpemyma. OTbICKaHUE HAUOOJBIIETO U
HaMMEHBIIETO 3HaYeHUH (PYHKIIUN Ha OTpE3Ke.

7.10. BeimykiiocTh 1 BOTHYTOCTh Tpaduka pyHkiuu. Touku neperuoda.

7.11. AcUMITOTBI KPUBBIX: BEPTUKAIbHBIE, TOPU30HTAIbHBIE U HAKJIIOHHBIE.

7.12. Ob1as cxema ucciieoBaHus QyHKIIMU U IOCTpOEHUE ee rpaduka.

7.13. BextopHas GyHKIHS CKAUIIPHOTO aprymenTa. [Ipons3BojHas, ee reoMeTpuIecKuil 1
(bU3UYECKUN CMBICIL.

7.14. IlapameTpHuueckre ypaBHEHUSI KPUBOU Ha IUIOCKOCTH U B ITpocTpaHcTBe. DyHKINH,
3aJIaHHbBIC TTapaMEeTPUUECKH, X TudPepeHnpoBaHue.



BBINOJIHEHNE KOHTPOJIBHON pabOTHI 2 MPOXOXKICHHUE JIEKTPOHHOTO TECTUPOBAHUS

PA3JIEJI 8
Paznen 8. HeonpeneneHHslil 1 onpeaeIeHHbIN HHTErpaJIbl

8.1. [lepBooOpaznas ¢pyHkuus. HeonpeneneHHplid MHTETpal, €ro cBoicTBa. Ta0nmuiia HHTETpayioB.
Henocpencrteennoe unrerpupoBanue. HTerpupoBaHue moJCcTaHOBKOM (3aMeHa epeMEeHHON ) U
10 YacTsIM.

8.2. HTerpupoBaHue pallMOHAIBHBIX (DYHKIIMI MyTeM pa3ioKeHHs Ha MPOCTEHIIINE TpOOH.

8.3. lHTerpupoBanue HEKOTOPBIX KJIACCOB TPUTOHOMETPUUYECKUX (PYHKITHI.

8.4. lHTerpupoBaHre HEKOTOPBIX KJIACCOB UPPALMOHAIIBHBIX (DYHKITUH.

8.5. OnpeneneHHbIN UHTETPAT KaK Mpeesl MHTerpajibHONW cyMMbl. OCHOBHBIE CBOMCTBA
OTIpeIeIEHHOT0 UHTEerpaa.

8.6. [IpousBogHas MHTErpaja 1o NepeMeHHoMy BepxHeMy npezaeny. @opmyna Herorona-
JleliOHMLIA.

8.7. BpruncieHue onpeeseHHOro HHTEerpaia: HHTErpUPOBaHHUE 110 YaCTSAM U MOJCTaHOBKOM.

8.8. [IpubnmkeHHOe BBIYUCIIEHUE ONPEACTICHHOT0 HHTErpaa: (GopMyIbl IPIMOYTOJIbHUKOB,
Tpaneuuit 1 CuMIicoHa.

8.9. HecoOCTBEHHBIC MHTETPATIBI.

8.10. [IpunokeHus onpeneneHHOro HHTErpajja K BBIYUCICHHIO TUIOMAAEH TNIOCKUX (puryp, JiMH
YT KPUBBIX, 00bEMOB U IIOIIAJICH TOBEPXHOCTEH TEJ BPAIICHHUS.

BBITIOJTHCHHUC KOHTpOJ’IBHOfI pa60TBI 2 MPOXOKACHUC IJICKTPOHHOT'O TCCTUPOBAHUSA

PA3JIEJT 9
Paznen 9. ludpepenumanbHoe ucuucieHne pyHKIUH HECKOIbKUX MTEPEMEHHBIX, KpaTHbIE
MHTETpaJIbl.

9.1. ®yHKIIUU HECKOJBKUX NMEPEMEHHBIX; 00JIacTh onpeaeneHus, cnocoOsl 3ananus. [lpenen
¢yHkunu B Touke. HenmpepbIBHOCTD.

9.2. YacTHble pUpalleHys U YaCTHBIE MPOU3BOAHbIE. ['eOMeTpUuecKnil CMBICT YaCTHBIX
NPOU3BOJHBIX (PYHKIMH JBYX NEPEMEHHBIX.

9.3. IlomHoe mpuparieHue u nojaubii nuddepenuan. KacarenpHas mIocKoCTh U HOPMaJb K
noBepXHOCTHU. ['eoMeTpuuecKuii cMbICI MOIHOTO JuddepeHimana GyHKIUA IBYX TePEeMEHHbBIX.
9.4. [IpnbnuKeHHbIE BBIYUCIIEHUS C TIOMOIIBIO MOJHOT0 AuQdepeHnnania.

9.5. HacTHble mpon3BOIHBIE U TU(PepeHIIabl BEICIIMX MOPSIKOB. Teopema 0 He3aBUCUMOCTH
YaCTHBIX MPOU3BOJIHBIX OT MOpAIKa U depeHIINPOBAHUS.

9.6. DxcTpeMyMbl (PYHKIIMM HECKOJIBKUX MepeMeHHbIX. HeoOxonumbie ycnoBus. @opmynupoBka
JIOCTaTOYHBIX YCIIOBHM.

9.7. YcnoBHsIi 3kcTpeMyM. MeTton MmHOxkuTenel Jlarpanxka.

9.8. Ilpon3BoaHAs IO HANIPABIEHUIO U TPAIUEHT; UX CBS3b. | eOMeTpUUYECKUN U (HPU3UIECKUI
CMBICI TPaINEHTA.

9.9. KpaTtHble nnTerpasl: 3ajauu, NpUBOIINE K HUM. J|BOMHBIE U TPOITHBIE HHTETPAJIBL;, UX
CBOICTBa, BEIYUCIIEHUE B IEKAPTOBBIX KOOPANHATAX.

9.10. 3aMeHa nepeMeHHBIX B KpaTHBIX UHTErpaiax: Nepexo/l OT JeKapTOBbIX KOOPAUHAT K
HOJISIPHBIM, IIUITMHIPUYECKUM U CPEPUIECKUM.

9.11. 'eometpuueckue u GpuznyecKre MPUIOKECHUS KPATHBIX HHTETPAJIOB.



BBITIOJTHEHUEC KOHTpOJ’IbHOﬁ pa6OTBI 3 IPOXOKIACHUC IJICKTPOHHOI'O TECTUPOBAHUSA

PA3JIEJI 10
Pazmgen 10. Paner

10.1.Yucnossie psaasl. CxogumMocTh 1 cymMa psga. Heo6xonumoe ycimoBrue CX0IUMOCTH.
JlelcTBUA CO CXOAAMMHUCS PSAAMU.

10.2. Yucnosbie pslibl C MOJIOKUTEIBHBIMU WieHAMHU. J{ocTaTOYHbIE TPU3HAKU: CPABHEHMUS,
HanamOepa, paaukansHbiid pu3Hak Komm, naTerpanbubiii mpusHak Komm.
10.3.3nakonepeMeHHbIE Psi/ibl. AOCOTIOTHAS M YCIOBHAs CXOUMOCTHU. 3HAKOYEPEAYIOLIUECS
psabl. [IpusHak JleitOnuma.

10.4.®yukimoHanbHbIe psibl. O6macTs cxoaumocTu. [loHaTHE paBHOMEPHON CXOAUMOCTH.
Teopema cxonumoctu YeOrieBa. Teopema. Beliepimirpacca. CBolicTBa paBHOMEPHO
CXOJISAIIUXCS PSIIOB.

10.5.Crenennbie psapl. Teopema Aoberns. Pagmyc cxogumoctu. OCHOBHBIE CBOMCTBA CTEIIEHHBIX
PSIOB.

10.6.Pa3noxxenune GpyHKIuil B crenennsie psiabl. Psag Teitnopa.

10.7.IlpuMeHEHUE CTETICHHBIX PSA0B K MPUOIMKECHHBIM BBIYUCICHUSM.

BBIINNOJIHCHHUEC KOHTpOJ’IBHOﬁ pa6OTBI 3 IPOXOKACHUC IJICKTPOHHOT'O TCCTHUPOBAHU S

PA3JIEJT 11
Paznen 11. Auddepenunanbupie ypaBHEHHUS.

11.1. AudpdepenunanbHble ypaBHEHUS KaK MaTeMaTHUYECKHE MOJIETU Pa3InYHbIX NPOLIECCOB.
[TpruMepsl TakuxX MpoCTeHIIMX MoJeneit u3 obaactu aeMorpaduu 1 mporecca pacnaia siiepHbIX
BEIIECTB.

11.2.I'eomeTpudeckoe ToJIKOBaHUE TU(PEepeHINATbHBIX YPaBHEHUI TIEpBOro MOpsiiKa B BUJIE
0JIs1 HAIIPABJIEHUH, UHTErpajibHbIE KPUBBIE B TAKOM I10JI€ KaK PELICHUS] COOTBETCTBYIOLINX
YpaBHEHUM.

11.3.06mee onpenenenue auddepeHnaaTbHOTO YPaBHEHHUS 1 OCHOBHBIC TTOHSTHUS TEOPUU

Qg depeHIMaIbHbIX ypaBHEHUH (MTOPSAI0K ypaBHEHHUS, pelleHue, ooliee pelieHne, 4acTHOe
pelieHue, MHTerpas, oOmui HHTerpal u T.1.).

11.4.Teopema o pazpemruMocTH Ju(GepeHIMaIbLHOr0 ypaBHeHus 1-To mopsaka.
JuddepenumanbHble ypaBHEHUS € pa3IeSIONIMMHCS U pa3AeeHHbIMUA IEPEMEHHBIMU U METO/T
UX pELICHNUS.

11.5.JInneiinble ypaBHEHUS |-ro mopsaka U METOJ UX PELICHMUS.

11.6.01H0pOIHBIE YPABHEHUS U METOJI UX PEILLICHUS.

11.7.YpaBHeHus B moNHBIX auddepeHimanax.

11.8. IuddpepenmanbHbie ypaBHEHUS! BTOPOTO MOPSIKA, TOMYCKAIOIINEe TOHU-)KEHHE MOpsaAKa.
11.9. luddepennnanbable ypaBHEHHUS BBICHIETO MOPSAKA, OHATHE HAYAIbHBIX YCIOBUH.
Teopema Kou o cynecTBoBaHMM M €JUHCTBEHHOCTH PELICHUH TAKUX YPaBHEHMIA.

11.10. Metoap! uaTerpupoBanus qudPpepeHInaIbHBIX YPAaBHEHUHW BBICIIIETO MOPSIAKA.

11.11. JIuneitabie nuddepeHranbHble ypaBHEHH BHICIIETO MOopsaKa. OCHOBHBIE TOHITHUS
o01et Teopuu.

11.12. MeTonbl HHTETPUPOBAHUS OJHOPOAHBIX JIMHEHHBIX AU epeHInaNbHBIX YpaBHEHHUH
BBICHIETO MOPsAKA C HOCTOSIHHBIMU KO3 puuimeHramu.



11.13. HeogHopoaubie tuHelHbIE MU hepeHInanbHble YPaBHEHUS C TOCTOSIHHBIMU
KO3 pHUITMEHTaMU U METOJT UX PEIICHUS.

BBITIOJTHEHUEC KOHTpOJ’IbHOﬁ pa6OTBI 4 MPOXOKACHUC IJICKTPOHHOI'O TECTUPOBAHUSA

PA3JIEJT 12
Pa3znen 12. DneMeHThl TEOpUU BEPOATHOCTEN

12.1. TIpeamet Teopuu BeposiTHOCTeH. CaydaliHbIe COOBITHS, ONIepaIiiy HaJl COOBITHAMU U
OTHOIIEHHs MeX Ty HUMH. [IpocTpancTBO 3neMeHTapHbIX coObITui. Kitaccuueckoe onpenenenue
BepossTHOCTU. Teopema cinoxeHus BeposiTHocTel. Hacrora. ['eomeTpudeckas BEpOsSTHOCTb.

12.2. YcnoBHas BeposaTHOcTh. He3aBucumMocTs cOObITHIA. BEpOsSTHOCTS CyMMBI M IPOM3BEACHUS
cobbiTuil. Teopema o nosiHoi BepostHocTu. Popmyisl baiieca.

12.3. Onpenenenue ciydaiiHoN BenuuuHbl. OYHKIMS paclpe/iesieHUsl U €€ CBOMCTBA.
JlMcKpeTHbIE U HeNpPEepPbIBHbIE CIy4YaliHble BEJIMYMHBI. 3aKOH paclpeeeHHs BepOsSTHOCTEN
JIMCKPETHOM CIydailHOM BennuuHbl. buHOMuaneHoe pacnpenenenue. Pacnpenenenue [lyaccona.
12.4.YucnoBble XapaKTEPUCTUKHU TUCKPETHBIX CIyYalHBIX BEIMYUH. MaTeMaTuieckoe
O’KHJaHMe, ero cBoiicTBa. Jlucnepcus U cpeHEKBaAPaTUIECKOE OTKIOHEHUE, OCHOBHbIE
CBOWCTBA U BBIUUCIICHUE.

12.5. 3akoH pacnpeneneHus BeposSTHOCTEH (INIOTHOCTh BEPOSTHOCTEHN ) HEPEPHIBHOM CITydaiiHON
BEJIMYMHBI. MaTeMaTHuecKoe 0KUIaHNe, TUCTIEPCHSI U CPEAHEKBAIPATHYECKOE OTKIOHEHUE; UX
BBIYMCIICHHE U CBOWCTBA.

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

12.7. ®@ynkuus Jlamnaca. BeposTHOCTS onasaHus B 3aJaHHBIA HHTEPBAJ HOPMAJIBHON
CIIy4aiiHOM BEJIMUYUHBL. BEpOATHOCTH €€ OTKIOHEHUS OT MaTEMATUUYECKOr0 oxuaanus. [Ipasuiio
«TPEX CUTMM.

12.8. Cucrema 1ByX ciydaliHBIX BEIMUYUH. Y CJIOBHBIE 3aKOHBI paclpeeiieHus. Y CIIOBHbIE
MaTeMaTUYeCKUEe OKUaHUsI.

12.9. 3aBucuMBbIE U HE3aBUCUMBIE CIIy4aliHbIE BEINYMHBI. KOppeIanoHHbI MOMEHT.
Koadunument xoppensuuu. JInneitHas koppensuus, JUHEHHas perpeccus.

12.10. 3akon 6onpmux yucen. HepaBenctso Yeobnimena. Teopema bepuymnu. Teopema
UYeOsI1ieBa.

12.11. IlpenenbHble TEOpeMbl. XapakTepucTUyeckre (yHKIMU U UX cBOicTBa. LleHTpanbpHas
npenenpHas Teopema JlsmyHoBa.

12.12. TlocnenoBaTenbHOCTh HE3aBUCUMBIX UCTIBITAHUN (cxeMa beprysum). [IpenensHbie
teopemsl MyaBpa-Jlamnaca u ITyaccona.

BBITMIOJTHEHHE KOHTPOJIBHON PabOTHI 4 MPOXOKACHHUE HIEKTPOHHOI'O TECTUPOBAHMS

PA3JIEJI 13
Paszzgen 13. MaremaTuueckas CTaTUCTHKA

13.1.0cHOBHBIE 32/1a4¥ MaTEMaTUYECKON CTAaTUCTUKH. | eHepaibHast U BRIOOpOYHAs
COBOKYITHOCTH JaHHBIX. Penpe3eHTaTuBHOCTD BEIOOPKU. CTaTUCTHUECKOE pacHpeiesiCHIE
BBIOOpKH. BapuanTtsl. YacToTel. DOMnupudeckas GyHKIHs pactipeaesenus. [ ucrorpamma.
13.2.Cratuctudeckue OLEHKU TapaMeTpoB pacnpeaencHus. ToueuHble OLIEHKU: HECMEILLEHHBIE,



3 PeKTUBHBIE U COCTOATENbHbIE. | eHepanbHas 1 BeIOOpouHas cpennsisa. OleHKa reHepaIbHOR
CpemHel 1mo BEIOOPOUHOM cpenneid. ['enepanbHas u BeiOopodHas aucnepcun. OneHKa
reHepaIbHON AUCIIEPCUH 110 UCIIPABICHHOM BEIOOPOYHON AUCIIEPCHH.

13.3.lHTepBaibHbIC OIIEHKU TapaMeTPOB pactipeeneHus. JJoBepuTenbHbI HHTEpBAI.
Hanexxnocts. [loBepuTenbHble HHTEPBANIbI AJIS OLIEHKH MAaTEMaTH4YECKOIO OKHUIaHUs
HOPMAJIBHOI'O paclpeesieHus IPU U3BECTHOM U HEU3BECTHOM CPEAHEKBAAPATUIECKUX
OTKJIOHEHUSX. JIOBEpUTENBHBIN HHTEPBAJI AJIs OLIEHKU CPEIHEKBAPAaTUYECKOT0 OTKIOHEHUS
HOPMAJILHOTO pacrpeaeeHusl.

13.4.Meton Hanboubiiero npapaononoous. Oynkius npasaonoodus. OneHka HanboIbIIIero
npaBaonoo0us. YpaBHEeHHE IPABIONIOI00uS.

13.5.2neMeHTHI KOPPEISIIUOHHOTO aHannu3a. BeIOOpOUHBIH K03 (DUITMEHT KOPPETSAIHN; €r0
WHTEpBaJIbHbIE OIIeHKK. OCHOBHBIE CBOMCTBA PErpeccru. Y paBHEHUsI JIMHEHHON PErpeccum.
Haxoxaenue napameTpoB JIMHEHHON perpeccuy METoI0M HaMMEHbIIUX KBaapaToB. OLeHka
TECHOTBHI CBSI3U C MOMOIIBIO K03(hPHILIMEeHTa KOPPENALUU U KOPPEISIIUOHHOTO OTHOIICHHUS.
13.6.Crartuctuueckas mpoBepka cTaTUCTHUECKUX runotes3. Hynesast u koHkypupyroas
runore3bl. OmuOKU NepBOro U BToporo poja. CTaTUCTUYECKUN KPUTEPHUIl MPOBEPKH HYJIEBOU
runore3bl. Kputnueckas o6nacte. [IpoBepka runoTes3sl 0 3aKOHE pacipeleeHUs.
Pacnpenenenus: 72, Cteiogenta u ®@umepa. Kpurtepuii cornacust [Tupcona (?2).

BBIINNOJIHCHHUEC KOHTpOJ’IBHOﬁ pa6OTBI 4 IPOXOKACHUC IJICKTPOHHOT'O TCCTHUPOBAHUS

PA3JIEJI 14
JOILYCK K DK3aMCHY

3almTa KOHTPOJIbHBIX padoT K1,2,3

PA3IET 15
JO0IIYCK K OK3aMCHY

SJICKTPOHHOC TECCTUPOBAHUEC

DK3aMeH

9K3aMCH

9K3aMCH

PA3JIEJ 17
JOIMYCK K OK3aMCHY

3alUTa KOHTPOJIbHOM paboTsl K4

PA3/IEJI 18
JOITYCK K 9K3aMEHY

AJIEKTPOHHOE TECTUPOBAHKE



PA3JIEJ 21
KonTponbnas pabota

PA3JIEJI 23
KonTponbnas pabota



