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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 «27.03.04 YnpaBieHue B TEXHUYECKUX CHCTEMaxX» U MPHOOPETCHUE 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 HCCIEA0BaHUS TPUKIIATHBIX 3a7a4.

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 CTIIOCOOHOCTBIO MPEICTABIATH a/IEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUI
HaY4HYIO KapTUHY MUpPa Ha OCHOBE 3HAHUSI OCHOBHBIX ITOJIOKCHUH, 3aKOHOB U
MCTOHOB €CCTCCTBCHHBIX HAYK U MATCMATHUKUN

4. O01mast TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
20 3auetHbIX enuHUIl (720 ak. 4.).
5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3oBarenbHble TEXHOJIOTUH, UCTIOIb3yeMble IIPU 00YUEHUH MO AUCIUILTUHE
"Matemaruka', HapaBJIeHbl HA peaTn3alii0 KOMIETEHTHOCTHOIO OIX01a U IUPOKOe
UCIIOJIb30BaHUE B yU€OHOM IpOollecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MTPOBEACHUS 3aHATHI B
COUYETaHHH C BHEAYIUTOPHOI paboTOM € 11eNbi0 (POPMUPOBAHUS U PA3BUTHS MPOPECCHOHATBHBIX
HaBBbIKOB CTY/AEHTOB. [Ipy n3ydeHnn AMCUUITIMHBI UCTIOIB3YIOTCS CIEAYIOIINe
o0pa3oBaTeNibHbIE TEXHOJIOTMHU: JEKIIMOHHO-CEMUHAPCKO-3aueTHAasl CUCTEMA: IIPOBEJICHHE
JIEKIUH, MPAaKTUYECKUX 3aHSITHIM, 3alIUTa KOHTPOJIbHBIX padboT, pueM
9K3aMeHa;UH()OPMaIMOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTUH: paboTa ¢ 0a3aMu TaHHBIX,
UH(POPMALMOHHO-CITPABOYHBIMU U TIOMCKOBBIMH cucTeMami. [1pu peanusanuu MHTEPaKTUBHBIX
¢dbopM npoBeZieHNs MPAKTUYECKUX 3aHITUNA MPUMEHSIETCS METO]I peLIeHHS 3aa4 B AUAJIOTOBOM
peXHUME: IIPENoaBaTeslb OTBEYAET HA BOIIPOCHI CTYIEHTOB M MOXKET UM 3aJaBaTh BOIIPOCHI 11O
OCHOBHBIM MOHATHUAM U3y4daeMoil Temsl. [pu peannsanuu o6pazoBaTenabHOI MPOrpaMMBl C
MIPUMEHEHHUEM DJIEKTPOHHOTO O0YyUYEHUS M TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUN
UCTIOJIBb3YIOTCIMH(POPMALIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH: CUCTEMA TUCTAHLIMOHHOTO
o0OydeHus1, BUaeo-KoH(pEepeHIINs, CEPBUC ISl IPOBE/IEHUSI BEOMHAPOB, MHTEPHET-PECYPCHI.
CamocTrosTenbHas paboTa CTyJAeHTa OpraHM30BaHa ¢ UCIOJIb30BAHUEM TPAUIIMOHHBIX BUJIOB
paboThI ¥ UHTEPAKTUBHBIX TEXHOJIOTHH. K TpauIIMOHHBIM BUIaM pabOThl OTHOCATCSA OTpabOTKa
TEOPETUYECKOTI0 MaTepuasa 1o yueOHbIM 1ocoousM. K MHTepaKTUBHBIM TEXHOJIOTUSIM
OTHOCHTCS OTPaOOTKa OTAETBHBIX TEM, HOJArOTOBKA K TEKYIIEMY KOHTPOJIIO U IPOMEKYTOUHON
aTTeCTallil B UHTEPAKTUBHOM PEXUME, UHTEPAKTUBHBIE KOHCYJIbTAIIMN B PEXKUME PEAIBHOTO
BPEMEHH 110 CNIEUAIbHBIM TEXHOJIOIMSIM, OCHOBAHHBIM Ha KOJUIEKTUBHBIX CIIOCO0aX




CaMOCTOSITENIbHOW PabOThI CTYACHTOB. KoMIUIEKCHOE UCTIONBb30BaHUE B YU€OHOM IpOLIecCce BCeX
BBIIICYKA3aHHBIX TEXHOJIOTUN CTUMYJIUPYET JINYHOCTHYIO, UHTEIIIEKTYaJIbHYIO aKTUBHOCTb,
pa3BUBACT MO3HABATENBHBIEC MTPOIECCHI, CIIOCOOCTBYIOT (POPMHUPOBAHUIO KOMITETEHIINH,
KOTOPBIMH JOJDKEH 00J1a1aTh Oy1yIuil BBITYCKHUK..

6. Conep:kanue JTUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejam)

PA3JIEJ 1
Pasnen 1. BBenenue

1.1. [IpenMeT MaTeMaTHKH, €€ POJIb U MECTO B COBPEMEHHOM HayKe U TEXHUKE.
1.2. Onpenenurenn BTOPOTO U TPETHETO MOPSJIKOB, UX CBOMCTBA U BHIYUCIICHHE.
1.3. Pemienue cucreM TMHEHHBIX ypaBHeHUH o hopmynam Kpamepa.

BBIINNOJIHCHHEC KOHTpOJ’IBHOﬁ pa6OTBI 1 IPOXOKACHHUC IJICKTPOHHOT'O TCCTHPOBAHUS

PA3JIEJ 2
Pa3nen 2. DneMeHThI BEKTOPHOM anreOpbl

2.1. JIuneitHble onepanuu HaJ BeKTopaMu. JInHENHO He3aBUCHMbIE CUCTEMbI BEKTOPOB. ba3zuc.
Cucrema KOOpAHHAT.

2.2. JIluneitHbIe onepaly Ha/l BEKTOPAMH B KOOpJUHATAX.

2.3. CxanspHOE NPOU3BEIEHUE B TPEXMEPHOM IIPOCTPAHCTBE U €0 CBOMCTBA. J[11MHa BEKTOpa.
VYrois Mexay BeKTopaMu. BEeKTOpHOE U CMEIIaHHOE IIPOU3BEACHUS.

BBITNIOJTHEHHE KOHTPOJIBHON paboThI 1 MPOX0XkKAEHHUE ANEKTPOHHOT'O TECTUPOBAHUS

PA3JIEJI 3
Pa3nen 3. AHanuTH4deckasi reOMeTpHs

3.1. YpaBHeHUE JIMHUM HA MIJIOCKOCTH.

3.2. YpaBHeHHUE NPSIMON HA MJIOCKOCTH. PaznuyHble BUIBI YPAaBHEHMS MPSIMOMW: 110 TOYKE U
HaNpaBJIAIOIIEMY BEKTOPY; IO ABYM TOYKaM; TOUKE U YTI0BOMY K03 (pULIMEHTY; B OTpe3Kax.
VYpaBHeHHe MPsAMOI 110 TOUKE U HOpMaJIbHOMY BeKkTOpy. O0I11ee ypaBHEeHHE IPSIMON Ha
IUIOCKOCTH. YacTHBIE ci1ydau.

3.3. Yron Mexy NpsAMbIMH Ha IIJIOCKOCTH. Y CJIOBUS MAPAJUIEIbHOCTH U MEPIIEHINKYISIPHOCTH
JBYX NpsSIMbIX. PaccTosiHME OT TOUKH 10 MPSAMOIA.

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

3.5. IlonsspHbIE KOOPAMHATHI HA IIJIOCKOCTH, UX CBA3b C AEKaPTOBBIMH KOOPAWHATAMM.
YpaBHEHME TUHUY B NTOJISIPHOM CHCTEME KOOPAMHAT.

3.6. YpaBHEHUE TOBEPXHOCTU B IPOCTPAHCTRBE.

3.7. YpaBHEHME MIIOCKOCTU. Pa3zinnuHble BUIbI ypaBHEHMSI INIOCKOCTHU: IO TPEM TOUYKaM; 110 ABYM
TOYKAaM U BEKTOPY KOJUIMHEAPHOMY IUIOCKOCTH; TOYKE U IBYM BEKTOPaM KOJUIMHEAPHBIM
IUIOCKOCTH; 110 TOYKE U HOPMAJIbHOMY BEKTOpPY; 00Iliee ypaBHEHHUE, IIIOCKOCTU. YacTHBIE CITy4yaH.
3.8. YpaBHEHU TMHUM B IPOCTPAHCTBE.



3.9. YpaBHeHUs IPsIMOI B IPOCTpaHCTBE. Pa3zinuyuHble BUIbI YpaBHEHHH MPSAMOIL: 110 TOUKE U
HaIMpaBIOIIEMY BEKTOPY; ABYM TOYKaM; OOLIME ypaBHEHUS IPSIMOIL.

3.10. Yros Mexay IIIOCKOCTSIMM; YTOJI MEXAY IPSIMBIMU; YTOJl MEX]Y MPSAMOU U MIOCKOCTBIO.
VYcnoBust MapauieNbHOCTU U IEPIEHAUKYIISIPHOCTH.

3.11. IloBepxHOCTH BTOPOTO MOpsIKaA: chepa, FIUIICON I, TUIIEPOOTIOUIb, TAPAOOTOU/IHI.
[{wmHAprYecKre MOBEPXHOCTH.

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

BBITIOJIHEHHE KOHTPOJIBHOM paboThl 1 POX0KICHNE 3JIEKTPOHHOTO TECTHPOBAHUS

PA3JIEJI 4
Paznen 4. DneMeHTHI TMHEHHOM areOphI

4.1. Ilonsarue matpuupbl. JlelicTBUs HaJy MaTpULAMU: YMHOKEHHUE MaTPULL HA YUCIIO, CJI0KEHNE U
YMHOXXeHHE MaTpull. TpaHCIIOHHPOBaHUE MATPULL.

4.2. Onpenenurend n-ro Mopsiika, UX CBOWCTBA U BRIYUCIICHUE. ANTreOpandecKue JOTOTHCHUS U
MHUHODBI.

4.3. Obparnas matpuiia. Pemenue cucreM JIMHEHHBIX ypaBHEHUI MAaTPUYHBIM CIIOCOOOM.

4.4. Panr MaTpulsl. BeruricieHue panra MaTpuilbl C TOMOIIBIO 3JIEMEHTAPHBIX IPe0Opa3oBaHui.
Teopema o 6a3ucHom MuHOpe. [1oHATHE O pelIeHNH TPOU3BOIBHBIX CHCTEM JTMHEWHBIX
ypaBHeHuii. Teopema Kponekepa-Kanemnnu.

4.5. PemieHre npou3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEeHUI MetoaoM ["aycca. [Ipouenypa
HaXO0KJeHUs o0paTHON MaTpHIbl MeTo oM ["aycca.

4.6. JIuneitHOoe BEKTOpHOE MPOCTpaHCTBO. JIMHelHbIe mpeoOpa3oBaHusl, UX MaTPHULIBI.
CoOcTBeHHbIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI IMHEHHOTO NMpeoOpa3oBaHus.

4.7. KBanparuunslie popmel. [IpuBeaenne kBaapaTHUHbIX (OPM K KAHOHUYECKOMY BUY.
[TpuBeneHNE K KAHOHUYECKOMY BUIY YPaBHEHUS KPUBOM BTOPOTO MOPSIKA.

BBITNIOJTHEHHE KOHTPOJIBHON paboThI 1 MPOXOXkKAEHHUE AIEKTPOHHOI'O TECTUPOBAHUS

PA3JIEJI 5
Paznen 5. DneMeHThI BbICIIEH anreOpsl

5.1. IlonsiTne MmHOXecTBa. Onepanuu HaJl MHOKeCTBaMU. JlekapToBo (IIpsiMOE) MPOU3BEICHHE
MHOXeCTB. Anre0pa MHOXKECTB.

5.2. OTHoIIEHUsI HA MHOXeCTBaX. buHapHbIe OTHOILIEHUS, CIOcO0bI 3a1anus. OToOpakeHus
MHOXkecTB. [lonsTre pyHkimu. OTHOIIEHHS SKBUBAJICHTHOCTH, MOPSAIKA, JOMUHUPOBAHHUS.
5.3. Koneunsie n 6eckoHedHbIe MHOXKeCTBA. CueTHbIe MHOXKeCTBa. [loHATHE MOTITHOCTH
MHOXeCTBa. DKBUBAJIEHTHOCTh MHOXKECTB. Pa3OneHne Ha KJ1acchl.

5.4. [lonsTHE O HEKOTOPBIX aNredpanyecKux CTPYKTypax: Ipymmna, Koiblo, nojie. [lonstue
u3zomMopdusma.

5.5. [lone kommuiekcHbIX yncen. KomruiekcHble uncia, ux n300pakeHre Ha MIT0CKOCTH.
Anrebpanueckasi, TPUTOHOMETpHUYECKas U MToKa3aTeabHas (hopMa 3aucu KOMIUIEKCHBIX YHCEIL.
5.6. AnrebGpandeckue onepanuu HaJl KOMITIEKCHpIMU uuciamu. @opmyna Myaspa. Kopau u3
KOMIUIEKCHBIX YHCEL.

5.7. ®opmynupoBKa OCHOBHOM TeopeMbl anreOpbl. Teopema besy. Pa3nokenne MHOTrOUIeHA C
JeCTBUTENBHBIMU KO3()(DUITMEHTaMU Ha JIMHEHHbIE U KBaJPAaTHUYHbIE MHOKHUTEIH.



BBITIOJTHEHUEC KOHTpOHI)HOI;'I pa6OTBI 1 IMPOXOKACHUEC SJICKTPOHHOI'O TECTUPOBAHUA

PA3JIEJI 6
Pasngen 6. Di1eMeEHTHI TOIOJIOTUN

6.1. [TonsiTHEe METpUUECKOTO IpOCTpaHcTBa. [IpuMepsl METpUYECKUX MPOCTPAHCTB.
HenpepoiBHBIE 0TOOpaXKEHUS METPUIECKUX ITPOCTPAHCTB.

6.2. CxonumocTth B MeTprueckoM npoctpancTBe. OTKPBITHIC U 3aMKHYThIE MHOYKECTBA.
Orpanunuennbsle MHOXkecTBa. [lonHble mpocTpancTBa. [loHsTHE O IPUHIUIIE CKATBIX
OTOOpaKCHUH.

6.3. OnpeneneHue U NpuUMepbl TOMOJIOTMYECKUX IpocTpaHcTB. HenpepblBHBIE 0TOOpaKeHUSI.
['omeomopdusm. [loHaTHE O KOMIIAKTHOCTH.

BBIINNOJIHCHHUEC KOHTpOJ’ILHOfI pa6OTI>I 1 MMPOXOKACHUC 3JICKTPOHHOI'O TCCTUPOBAHUA

PA3JIEJT 7
Paznen 7. BBegenue B MaTeMaTUYECKUN aHAIN3

7.1. Hucnoas mociea0BaTeNbHOCTb, MPEEN YUCIOBOM Mociaea0BaTebHOCTH. CyllecTBOBaHUE
npeziena MOHOTOHHOM orpaHWYeHHOM nmocienoBarenbHocTH. Yucno e. HatypanbHblit torapudm.
7.2. llpenen pyHKIMH B TOUKE, OAHOCTOPOHHUE IIpenensl. [Ipeaen pyHkun Ha OECKOHEYHOCTH.
beckoneuno manbie GyHKIMU U UX cBOiicTBa. OCHOBHBIE TEOPEMBI O IIpeenax.

7.3. beckoneuHo OobIKe PYHKIIUU U UX CBOMCTBA. CBsI3b MEXKy OECKOHEUHO OOJIBIITUMHU U
06eckoHeuHO MallbIMU (PyHKIMSIMUA. CpaBHEHUE OECKOHEYHO MajbIX. DKBUBAJIEHTHbIE OECKOHEUHO
MaJibIe.

7.4. HenpepbIBHOCTH (DYHKIIMH B TOUKe. HenmpepbIBHOCTh OCHOBHBIX 3JIEMEHTapHBIX (QYHKIIUH.
HenpepbIBHOCTS CyMMBI, TPOU3BEICHHS, YACTHOTO M CYIIEPIIO3UIINU HETTPEPHIBHBIX (PYHKITHI.
7.5. OIHOCTOPOHHSS HEMPEPHIBHOCTh. TOYKHU pa3pbiBa PYHKIUU U UX KIaccu(UKaLus.

7.6. CBoiicTBa (hyHKIIMH, HETIPEPHIBHBIX HA OTPE3KE: OTPAaHUUYEHHOCTD, CYIIECTBOBAHNE
HauOOJIBIIEr0 U HAMMEHBIIETO 3HAYSHUH, CYILEeCTBOBAHUE MMPOMEKYTOYHOIO 3HAUEHUSI.

BBITIOJTHCHUEC KOHTpOJ’IBHOI\/’I pa60TBI 2 MPOXOKACHUC IJICKTPOHHOT'O TCCTUPOBAHUSA

PA3JIEJI 8
Paznen 8. luddepenumanbnoe nucuncnenue GyHKIUN OJHON EPEMEHHOM

8.1. IlpousBonHas PyHKINH, €€ TEOMETPUIECKUH U HU3HIecKuil cMbICI. [Ipon3BoHAsS CyMMBI,
MPOM3BEACHHUS M YACTHOTO (DYHKIIUH.

8.2. [Ipon3BoHBIE OCHOBHBIX AJIeMeHTapHbIX QyHKUMU. [Ipon3BoaHast cioxHoM QyHKINN.
[TpousBoHas 06paTHOM QyHKIHH.

8.3. Iuddepenmman Gynkuu. ['eomerpudeckuit cmbicn auddepennnana. MHBapuaHTHOCTH
¢dopmsl epBoro auddepennuana. [lpumenenus quddepennnana Kk mpuOIMKEHHBIM
BBIYUCIICHUSM.

8.4. IIpousBoansie u quddepennnans Beiciiux nopsakos. @opmyna Jleiibnuna.



8.5. Teopemsl Poinns, Jlarpanxka, Komm. [Ipasuno Jlonurans.

8.6. ®opmyna Teitnopa ¢ ocTaToYHBIM WIeHOM B popme Jlarpanxa.

8.7. IlpencraBnenue GpyHKIUH expx, sinX, cosx, In(1+x), (1+x)*? no ¢popmyne Teitnopa.
[Tpumenenue dpopmyinsl Teitnopa K IpuOIMKEHHBIM BBIYMCICHUSM.

8.8. MonoTtonusie ¢pyHKuMU. Teopembl 0 BO3pacTaHuu U yObIBaHUM (YHKIIMU HA HHTEPBAJIC.
8.9.9kctpemymbl GpyHk1nu. Heobxoaumeie ycinoBus 3kcTpeMyma. OThICKaHUE HAMOOJIBIIETO U
HaMMEHBIIETO 3HAYCHUH (PYHKIIUN Ha OTpE3Ke.

8.10. BeITyk10cTh ¥ BOTHYTOCTH rpaduka GpyHkiuu. Touku nmeperuoa.

8.11. AcuMNTOTBI KPUBBIX: BEPTUKAJIbHbBIE, TOPU30HTAJIbHBIE U HAKJIOHHBIE.

8.12. O6mias cxema uccienoBanus (QyHKIIMU U TIOCTPOCHHE €€ rpaduka.

8.13. BekropHas QpyHKIUS cKaIsipHOTO aprymenTa. [Ipon3BoaHas, ee TeOMEeTpHUYECKUM 1
(bu3nueckuil CMbICII.

8.14. ITapameTpuueckue ypaBHEHUSI KPUBOW Ha IUIOCKOCTH U B IpocTpaHcTBe. DyHKIMH,
3aJlaHHbIE TapaMEeTPUUECKH, UX AU (depeHIpoBaHHE.

BBIINNOJIHCHHUC KOHTpOJ’IBHOﬁ pa6OTBI 2 IPOXOKACHHUC IJICKTPOHHOT'O TCCTHPOBAHUS

PA3JIEJT 9
Paznen 9. HeomnpeneneHHbld U OnpeieIeHHbIN HHTErpajibl

9.1. IlepoobOpaznas ¢pynkuus. HeonpeneneHuslii unTerpai, ero ceoiicrsa. Tabiuia uHTErpanos.
Henocpencrsennoe unrerpuponanue. HTerpupoBanne noICTaHOBKOM (3aMeHa EpEMEHHON) U
10 YacTsIM.

9.2. UnTerpupoBaHue pallMoOHAIbHBIX QYHKIUHN MyTEM pa3iioKeHUs Ha MPOCTENUIINE IpoOH.

9.3. HTerpupoBaHie HEKOTOPBIX KIACCOB TPUTOHOMETPUUYECKUX (PYHKLIUH.

9.4. InTerpupoBaHie HEKOTOPBIX KJIACCOB UPPALIMOHAIBHBIX (DYHKIIHIHA.

9.5. OnpeneneHHbIN HHTETPAN KaK Mpees MHTerpaibHOU cyMMBbl. OCHOBHBIE CBONCTBA
OIPEAEIIEHHOr0 HHTErpaa.

9.6. [IpousBonHas uHTErpaa o NepeMeHHoMy BepxHeMy npezeny. @opmyna HetoToHa-
JleiiOHu1A.

9.7. BoluncneHnue onpeieIeHHOro HHTErpaia: HHTErpUPOBAaHUE 110 YacTSIM U MOJICTAHOBKOM.

9.8. IlpubnmxeHHOE BEIYUCIIEHHE ONPEIEICHHOr0 HHTerpaja: (GopMyJsibl IPSIMOYTOJILHUKOB,
Tpaneuuit 1 CuMIICOHA.

9.9. HecoOcTBEeHHBIE MHTETPAIBI.

9.10. IIpunosxeHust ONPeAECICHHOT0 HHTETpaia K BEIYUCICHUIO TIIOMA e TUIOCKUX GUTYp, TITHH
JyT KPUBBIX, 00bEMOB U IIOIIA/IeH TOBEPXHOCTEH TEJl BpALICHHUS.

BBITIOJTHCHHUC KOHTpOJ’IBHOI\/’I pa60TBI 3 MPOXOKACHUC IJICKTPOHHOT'O TCCTUPOBAHUA

PA3AEJT 10
Paznen 10. AuddepennunanbHoe ucuuciaeHre pyHKINNA HECKOJIBKUX MEPEMEHHBIX, KpaTHbIE
WHTETPaJIbI.

10.1. @yHKIMM HECKOJIBKUX NEPEMEHHBIX; 00JIaCTh ONpeeNeHHs, ClIoco0bI 3aaanus. [Ipenen
¢yHkuuu B Touke. HenmpepbIBHOCTD.

10.2. YacTHble IpUpalleHUs U YaCTHbIE IPOU3BOJHBIE. | €OMETPUUECKHIT CMBICI YaCTHBIX
HPOU3BOJHBIX (DYHKIMH JBYX IEPEMEHHBIX.



10.3. TTonnoe mpupateHue U nonuelii quddepenunan. KacareapHas mIocKocTs 1 HOpMaJb K
HOBEPXHOCTHU. ['eoMeTpHUeCKuil CMbICI MOJIHOTO JuddepeHmana GyHKIUH IBYX IEPEMEHHBIX.
10.4. ITpubnkeHHBIE BRIYUCICHUS C MIOMOIIBI0 MOJHOTO auddepenimaa.

10.5. YacTHbIe TpoN3BOIHBIC U TU(GEpeHIHAIBI BBRICIIUX MOPSAKOB. Teopema o He3aBUCUMOCTH
YaCTHBIX MMPOU3BOHBIX OT MOpsaka AuddepeHunpoBaHms.

10.6. DxcTpeMyMbl PYHKITMH HECKOJIBKHX MepeMeHHbIX. HeoO0XoaumbIe ycioBus.
®opMyIUpPOBKA JOCTaTOUHBIX YCIOBHIA.

10.7. YcnoBHbll 3KkcTpeMyM. MeToa MHOKUTeNeH Jlarpanxa.

10.8. TIpon3BoaHas O HAMPABJICHUIO U TPAJUEHT; UX CBA3b. | coMeTpudeckuil M pu3nuecKuii
CMBICJI TPa/IEHTA.

10.9. KpaTHble HHTETpasibl: 3a/1a4u, IPUBOAALIME K HUM. [[BOMHbBIE U TPOWHbIE HHTErPaJIbl; UX
CBOWCTBA, BEIYMCIIEHUE B IEKAPTOBBIX KOOPAUHATAX.

10.10. 3ameHa nepeMEeHHBIX B KPaTHBIX MHTETpaslax: Mepexo]] OT AEKApTOBbIX KOOPAUHAT K
HOJISIPHBIM, [IUJIMHJIPUYECKUM U CPEPUIECKUM.

10.11. l'eomerpuyeckre U GU3NIECKUE TTPUIIOKEHUS KPATHBIX HHTETPAJIOB.

BBITNIOJIHEHHE KOHTPOJIBHON PabOTHI 3 MPOXOKACHUE AIEKTPOHHOI'O TECTUPOBAHUS

PA3JIEJI 11
Paznen 11. luckpeTHbIi aHAIU3

11.1. Dnements! komOuHaTOpuKU. KoHEUHbIE MHOXKECTBA U onepanuu HaJl HUMH. [logMHOXkecTBa
JTAHHOTO MHO>KeCTBA. YUCII0 TOJAMHOKECTB JAHHOTO MHOYKECTBA (COUETaHus). Y IOPsI0YEHHBIE
MHOXkecTBa. [lepecTranoBku u pazmenienus. buanom HeroToHa 1 monmHOMHabHAS popMyIia.
11.2. ITpenmer 10ruKM BbICKa3bIBaHUM. Jlornueckue onepanuu HaJ| BeIcKasplBaHUAMHU. [loHsATHE
(bopmybl anreOpsl BbIcka3blBaHui. PaBHOCUIBHOCTD U Ki1accudukaius Gopmyn. Jloruueckue
HKBUBAJIEHTHOCTH.

11.3. Byness! pynkuuu. CymecTBeHHbIE U (PMKTUBHBIE MIEpEMEHHBIE. JIornueckne OTHOLICHHUS.
IIpoBepka npaBUIBHOCTH PACCYKICHHI.

11.4. Anre6pa npeankaroB. KBaHTOpBI.

11.5. Oprpadsi. OcHoBHBIE onpeneneHust. Matpuiisl oprpadoB. Opienu 1 OPIUKIbL.

11.6. HeopuentupoBanusie rpadsl. OcHoBHbIE onpeaeneHus. [lonnbiii rpag Kn. Matpuis
rpados. Lukisl, nenu. Joctuxumocts. CBA3HOCTb.

11.7. DitnepoBsl U raMUIBTOHOBBI Tpadbl. 3aaua Diiepa.

11.8. Hepesss, nec. OctoBHOE nepeBo rpada. [{ukiomaTnyeckoe n XxpomaTudeckoe uncia rpada.

BBITMIOJTHEHHE KOHTPOJIBHON paboThl 1 MPOX0XkKASHHUE ANEKTPOHHOT'O TECTUPOBAHUS

PA3JIEJI 12
Paznen 12. O6bikHOBeHHbIE U depeHIaTbHbIe YpaBHEHUS

12.1. 3agaun, npuBoOANINE K OOBIKHOBEHHBIM U depeHIINaTbHBIM YPaBHEHUSIM.
OO6bIkHOBEHHBIE U] depeHnnanbHble ypaBHEeHHS (OCHOBHBIE TOHATHUS U ONpeieeHus). 3a1aua
Komm nns muddepennpanbHOro ypaBHeHuUs epBoro nopsjaka. Teopema cylecTBOBaHUS U
€MHCTBEHHOCTH perieHus 3ana4un Komu (0e3 nokazatenbersa). [lonsTue 06 00mieM, 4acTHOM H
ocobom pemreHusX audepeHnnanbHbIX YpaBHEHUH.

12.2. OcHOBHBIE KJacChl YpaBHEHU NIEPBOT0 MOPsIIKA, UHTETPUPYEMBIE B KBaJpaTypax:
YPaBHEHMSI € pa3eIAIOUMMUCS IEPEMEHHBIMU, OJHOPOHbIE, TUHEHHbIE, ypaBHEHUs bepHyu,



ypaBHEHHS B OJHBIX JuddepeHnnanax.

12.3. T'eomeTpuueckas HHTEpIpeTanus pemeHui auddepeHnmaibHbIX YpaBHEHUH IEPBOTO
nopsiika. YucneHusie MeTo b1 perienus 3agaun Komm: meton Ditniepa, meto Pynre—Kyrra.
12.4. Iuddepennuanpaple ypaBHEHHUS BBICIIHX MOPsAKOB. 3anada Komm. Teopema
CYILLECTBOBaHMS U €JUHCTBEHHOCTH pelieHus 3a1aun Ko, YpaBHeHus, jonycKaromnye
MIOHMKEHUE TIOPAJIKA.

12.5. Jluneiinsie nuddepennunanbupie ypaBHeHus. [IoHATHE 0THOPOIHOTO U HEOJIHOPOIHOTO
ypaBHeHus. JIuHeliHble ogHOpOaHbIEe Au(depeHtnanbable ypaBHeHus. Cucrema
bynaameHTanbHbIX pemeHuil. Oomee pemenue. JInHeiiHbIE OHOPOIHBIC YPABHEHUS C
MOCTOSTHHBIMH KO3 (UIIUCHTAMH.

12.6. JIuneiinbie HeoqHOPOAHBIE TU(PepeHITnaANTbHBIE YpaBHEHH. TeopemMa 0 CTPYKType 00IIero
pemienus. Meton Jlarpanka Bapraliiy IpOU3BOJIBHBIX OCTOSIHHBIX. JIMHEHHbBIE HEOJHOPOHBIE
YPaBHEHHS C TIOCTOSSHHBIMHU KO3 (hUIeHTaMH. Y paBHEHHS C TIPABOM YacThIO CIEUATBHOTO
BU/JIA.

BBIINNOJIHCHHUC KOHTpOJ’IBHOﬁ pa6OTBI 4 IPOXOKACHUC JICKTPOHHOT'O TCCTHPOBAHUA

PA3JEJI 13
Pazmen 13. Paner

13.1.Yucnossle psabl. CxoqumMocTs U cyMMa psiaa. Heo6xonumoe ycinoBue CX0IUMOCTH.
JlercTBUA CO CXOAAIMMHUCS PSAAMU.

13.2. Yucnosble psAabl ¢ TOJOKUTENBHBIMY YieHaMH. JlocTaTOUHbIE IPU3HAKU: CPABHEHMUSI,
JManambepa, pagukanbHblii mpusHak Ko, naterpanbhblil npuszHak Komm.
13.3.3nakonepeMeHHbIe psAIbl. AOCOTIOTHAS U YCIOBHAs CXOJMMOCTH. 3HAKOUEpeyoLIecs
psnel. [Tpusnak Jleii6Huna.

13.4.®yukioHanbHbIe psiibl. O6macTh cxogumocTtu. [loHaTHE paBHOMEPHOH CXOAUMOCTH.
Teopema cxonumoctu Yebrimena. Teopema. Beliepiirpacca. CBoHCTBa paBHOMEPHO
CXOJISIINUXCS PAJIOB.

13.5.Crenennsie paasl. Teopema AGens. Panuyc cxonumoctu. OCHOBHBIE CBOMCTBA CTENIEHHBIX
PAIOB.

13.6.Pa3noxenue GpyHkuuii B crenennsle pspl. Psaa Teitnopa.

13.7. IlpumMeHeHne CTENEHHbIX PSAAO0B K MPUOIMKEHHBIM BBIYUCIICHUSM.

BBITMIOJTHEHHE KOHTPOJIBHON PabOTHI 5 MPOXOKACHHUE HIEKTPOHHOT'O TECTUPOBAHUS

PA3JIEJI 14
Paznen 14. DnemeHnTsl TeopuH (QYHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO

14.1. ®yHKIMHM KOMIUIEKCHOTO ITepeMEeHHOro0. BaxkHeiiue snemeHTapHbie pyHKINN
KOMIUIEKCHOTO NTEPEMEHHOTO.

14.2. TlpousBonHas PyHKIIUU KOMILIEKCHOTO repeMeHHoro. Y cnoBus Komm—Pumana.
JuddepeHumpyemMocTs 37eMeHTapHbIX QYHKIUH. AHanuTHueckue GpyHkun. I'eomerpuyeckuii
CMBICJI MOJYJISl U @pT'yMEHTa IPOU3BOAHOM aHAINTHYECKON (DyHKIIHH.

14.3. NuTerpupoBanue o KoMIIeKCHOMY aprymeHTy. Teopema Kommu. MHTerpansnas gpopmyna
Komm.

14.4. Psner Teiinopa u Jlopana. M3onnpoBaHHbIe 0COObIE TOUKH (DYHKITHIA, MX KIacCU(PUKAIHSL.



14.5. Beruetsl. OcHOBHas TeopeMa o BblueTax. [[puMeHeHne BBIYETOB K BHIYMCIEHUIO
UHTErpajioB.

BBITIOJTHEHUEC KOHTpOJ’IbHOﬁ pa6OTBI 5 MPOXOKACHUC IJICKTPOHHOI'O TECTUPOBAHUSA

PA3JAEJL 15
Pasznen 15. DnemenTsl TeOpUM BEpOATHOCTEN

15.1. Tlpenmet Teopuu BeposiTHOCTeH. CiydaiiHbie COOBITHSI, OTIepaIliy HaJ COOBITHIMU U
oTHOIEHHs Mex 1ty HUMH. [IpocTpancTBO 31neMeHTapHbIX coObITHIA. Kitaccuueckoe onpenenenue
BEpOATHOCTH. Teopema ciokeHus BepositHocTel. YacTtora. ['eomeTrprueckast BEpOSITHOCTD.

15.2. YcnosHas BepostHocTh. He3aBucumMocTs cOOBITHIA. BEpOsSTHOCTE CyMMBI M TIPOHU3BEICHUS
cobbiTuil. Teopema o nosiHoi BepostHocTu. Popmyisl baiieca.

15.3. Onpenenenue cirydaitHOW BennduHbl. OYHKIUS pacpeeTICHUS U €€ CBOWCTBA.
JIuCKpeTHBIE U HENIPEPBIBHBIE CIIy4aliHbIE BEIMYMHBI. 3aKOH PACIPENEICHHS BEPOSTHOCTEN
JIUCKPETHOM CIy4aitHOM BennuuHbl. buHoMuansHoe pacnpenenenue. Pacnpeaenenue [lyaccona.
15.4.YucnoBble XapaKTEPUCTUKH JUCKPETHBIX CIy4YalHbIX BEJIMYMH. MaTemaThuueckoe
O’KHJaHMe, ero cBoiicTBa. Jlucnepcus U cpeHEKBaAPaTUIECKOE OTKIOHEHUE, OCHOBHbIE
CBOICTBA U BBIYHUCIICHUE.

15.5. 3akoH pacnpeneneHust BEpOATHOCTEN (INIOTHOCTh BEPOSTHOCTEN ) HENIPEPHIBHOM CIy4yaitHON
BEJIMYMHBI. MaTeMaTHUeCcKOe OKUAAHNUE, AUCTIEPCHUS U CPEIHEKBAIPATHIECKOE OTKIIOHEHHUE; UX
BBIYMCIICHHE U CBOWCTBA.

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

15.7. ®ynkuus Jlamnaca. BeposTHOCTh onafaHus B 3aJaHHBIA HHTEPBAJ HOPMAJIBHON
CIIy4aiiHOM BeIMYUHBL. BEpOATHOCTH €€ OTKIOHEHHUS OT MaTEMAaTUUYECKOr0 oxuaanus. [Ipasuiio
«TPEX CUTMM.

15.8. Cucrema 1ByX ciydaliHBIX BEJIMUYUH. Y CJIOBHBIE 3aKOHBI paclpeeieHus. Y CIOBHbIE
MaTeMaTUYeCKUEe OKUaHUsI.

15.9. 3aBucuMbIE U HE3aBUCUMBIE ClTydaliHble BEINYMHBI. KOppenssnoHHbI MOMEHT.
Koadunument xoppensuuu. JInneitHas koppensuus, JUHEHHas perpeccus.

15.10. 3akon 6onpmux uucen. Hepasenctso Yeobnimena. Teopema bepuymnu. Teopema
UYeOsI1ieBa.

15.11. IlpenenbHble TeOpeMbl. XapakTepucTuyeckre (yHKIIMU U UX cBoicTBa. LleHTpanbpHas
npenenpHas Teopema JIsmyHoBa.

15.12. TlocnenoBaTenbHOCTh HE3aBUCUMBIX UCTIBITAaHUN (cxeMa beprysum). [IpenensHbie
teopemsl MyaBpa-Jlamnaca u ITyaccona.

BBITMIOJTHEHHE KOHTPOJIBHON PabOTHI 6 MPOXOKACHHUE ANEKTPOHHOT'O TECTUPOBAHUS

PA3JIEJI 16
Pa3znen 16. DneMeHThl TEOpUU ClTydaliHBIX IIPOLIECCOB

16.1.ITonsiTre o cayuyaitnom nponecce. Knaccudukanust cimydaifHpIx nporieccoB. [Ipumepst
IIPOLIECCOB.

16.2.Cityyalinble pOUECChl ¢ JUCKPETHBIMU COCTOSIHUAMU. [Iporiecchl ¢ TUCKPETHBIM BPEMEHEM.
[Tporueccrl ¢ HempepbIBHEIM BpeMeHeM. [lotoku cobwrtuii. [{lenn Mapkosa. [Iponeccsl rubenu u



Pa3MHOXKEHHUS C HEMIPEPHIBHBIM BPEMEHEM.
16.3.Cyuaiinbie MpOIECChl ¢ HEPEPBIBHBIMK COCTOSTHUAMHU. [loHATHE O CitydaitHON (PyHKITUH.
Crioco6b1 3a1aHus CIy4aiiHbIX GYHKUMH. Buasl ciydaitHpix QyHKImiA. XapaKTepuCTHKH
CITy4alHbIX (PYHKITUH.

BBITIOJIHEHUEC KOHTpOJ’IbHOﬁ pa6OTBI 6 IIPOXOKIACHUC IJICKTPOHHOI'O TECTUPOBAHUSA

PA3JIEJI 17
Pasmgen 17. MaremaTuueckasi CTaTUCTHKA

17.1.0cHOBHBIE 33141 MAaTEeMaTHUECKOM cTaTUCTUKU. [ eHepanbHast 1 BEIOOpOYHast
COBOKYITHOCTH JJaHHBIX. Penpe3eHTaTuBHOCTH BbIOOPKHU. CTaTUCTUYECKOE paclpesiesieHue
BbIOOpKHU. Bapuantsl. YacToThl. DMnupuueckas GyHKLUUs pacnpeaenaeHus. I ucrorpamma.
17.2.CtaTucTiyecKkue OLEHKH MapaMeTpoB pacnpeeseHus. Toueunble OleHKH: HECMEIIICHHBIE,
3¢ dexTuBHBIE U cocTOsITENbHbIC. [ 'eHepanbHas u BeIOOpouHas cpeanss. OleHKa reHepaabHOU
cpenHel o BEIOOpOUHOU cpeaHeit. ['enepanbHas u BeIOopouHas qucnepenu. OrieHka
reHepaibHON AUCIEPCUH 110 UCIIPABICHHOM BEIOOPOUHON AUCIIEPCUH.

17.3.nTepBanbHble OLIEHKU ITapaMeTpOB pacipeaeaeHus. JJoBepurenbHblil HHTEpBa.
HanexxHocTb. JlOBEpUTENIBHBIE HHTEPBAJIBI 111 OLIEHKH MaTEMaTUYECKOIO OKUJaHUs
HOPMAaJIbHOI'O paclpeeseHus IPU U3BECTHOM U HEU3BECTHOM CPEAHEKBAAPATUUECKUX
OTKJIOHEHUX. JlOBEPUTENBHBIN HHTEPBAJI AJIs OLICHKU CPEIHEKBAAPAaTUYECKOrO0 OTKIOHEHUS
HOPMAaJIbHOI'O paclpeaeeHusl.

17.4.Meton HanGombIero npasaonooous. @yHkuus npasaonogoous. OueHka HauboIbIIEro
npaBaonoo0us. YpaBHEHHE IPABIONIO00uS.

17.5.29neMeHTbI KOPPEISLIMOHHOTO aHanu3a. BeIOOpouHbIi K03 (HUIIMEHT KOPPETALHMU; €ro
MHTEpPBANIbHBIE OLICHKU. OCHOBHBIE CBOMCTBA PErPEeCCUU. Y paBHEHUS JINHEWHON PErpeccu.
Haxoxaenue napamMeTpoB JTMHEHHON perpeccuy MeToI0M HauMEHbIINX KBajpaToB. OneHka
TECHOTBI CBSI3U C MMOMOIIBIO KOA(PPHUIIMEHTa KOPPENSLUU U KOPPETAHUOHHOIO OTHOIICHHUS.
17.6.Cratuctuyeckas mpoBepka CTaTUCTHUECKUX rumnoTe3. Hynesast u KoHKypupyromas
runote3sl. OmuOKkH nepBoro 1 BToporo poaa. CTaTuCTUUECKU KpUTEpUil POBEPKU HYIIEBOM
runore3bl. Kputnueckas o6nacte. [IpoBepka runoTes3sl 0 3aKOHE pacipeIeeHUs.
Pacnpenenenus: 72, Cteronenta u @umepa. Kpurtepuii cornacus Iupcona (?2).

BBITIOJTHCHHUEC KOHTpOJ’IBHOI\/’I pa60TBI 7 MPOXOKACHUC JICKTPOHHOT'O TCCTUPOBAHUSA

PA3EJ 18
Jonyck K sKk3aMeny

3amuTa KOHTPOJIBHBIX pador 1, 2, 3

PA3EJ 19
Jonyck K sKk3aMeny

AJIEKTPOHHOE TECTUPOBAHKE

DK3aMeH



DK3aMeH

DK3aMeH

PA3JIEJ 21
Jlomyck K sK3aMeHy

3aIuTa KOHTPOJIBHBIX paboT 4, 5, 6, 7

PA3JIEJI 22
Jlomyck K sK3aMeHy

QJICKTPOHHOC TCCTUPOBAHHUC

PA3JIEJI 25
KonTponbnas pabota

PA3/IEJI 27
KonTponbnas padota



