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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Lenbto ocBOEHHSI YUeOHOM TUCIMITIIMHBI «MaTemMaTukay sBisieTcst GOpMUpOBaHHUE Y
00y4aroIuxcst KOMIETEHIUI B COOTBETCTBUU C TPEOOBAHUAMH CaMOCTOSATEIBHOTO
yTBEp)KJaeMoro oopa3zoBaTeabHOro cranaapta Beiciero oopasosanus (CYOC) no
cnenuanbHOCTH « 23.05.01 HazemHble TpaHCIOPTHO-TEXHOIOIMYECKHUE CPEJICTBA» U
nproOpeTeHne UMU:

- 3HaHUI OCHOB MaTeMaTHUYECKOTO ammapara, HOOX0IMMOTro JIJIsl pEIIeHHsI KaK TEOPETHYECKHX,
TaK U IPAKTUYECKUX 3a7a4;

- yMeHu# chopMyIupoBaTh 3a/1a4y IO CHELUATBHOCTH HA MAaTEMAaTHYECKOM S3bIKE, K
CaMOCTOSITEIFHOMY U3Y4YCHHUIO y4eOHOM JTUTEPaTyphI;

- HaBBIKOB MaTeMaTHUYECKOr0 UCCIIEA0BAaHM IPUKJIAIHBIX 3a/iau.

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:

YK-1 Crnioco0eH oCylIEeCTBIATh KPUTUYECKUI aHAIU3 IPOOJIEMHBIX CUTYalluil Ha
OCHOBE CUCTEMHOTO IT0JIX0/1a, BEIpAa0aThIBATh CTPATETUIO ICHCTBUIA

4. O01mast Tpy10eMKOCTh JUCIHUNJIMHBI COCTABJIsIET
16 3auetHbIX enunuil (576 ax. 4.).
5. O0pa3oBaTe/ibHBIC TEXHOJTOTHA

OO0pa3oBaTebHBIE TEXHOJOTHUH, UCTIOIB3yEeMbIE TP 00YUIECHUH TI0 JUCIUILTHHE
"Matemaruka', HampaBIeHbI HA peaTn3aui0 KOMIETEHTHOCTHOTO MOIX0/1a U ITUPOKOE
UCIIOJIb30BaHNE B Y4COHOM TPOIecCe aKTUBHBIX U HHTEPAKTHBHBIX (POPM IPOBEICHUS 3aHIATHN B
COUYETaHHUH C BHEAYIUTOPHOI paboToil ¢ 1enbio GOPMUPOBAHUS U PA3BUTHUS MPOGECCHOHATHHBIX
HABBIKOB CTY/ACHTOB. [Ipy n3ydeHnn AUCIUITITUHBI UCTIOTIB3YIOTCS CIEAYIOIINe
o0pa3oBaTebHbIe TEXHOJIOTHH: JIEKIIMOHHO-CEMUHAPCKO-3aueTHAsE CUCTEMA: TIPOBEICHHE
JIEKIUH, MPAKTUYECKUX 3aHITHM, 3alIUTa KOHTPOJIBHBIX pabOT, MPUEM 3aUeTa U
9K3aMeHa; HH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHUH: paboTa ¢ 0a3aMu JaHHBIX,
UH(OPMAITMOHHO-CIIPABOYHBIMU M IIOUCKOBBIMH ccTeMaMH. [1pu peann3aniy HHTEPaKTUBHBIX
¢dbopM TIpoBeICHHS MPAKTUYECKUX 3aHITHI TPUMEHSIETCS METO]I PEeLICHHS 3aa4 B IUATOTOBOM
peKHUMeE: TIperoaBaTellb OTBEUAST Ha BOIIPOCHI CTYICHTOB M MOKET UM 33J]aBaTh BOIPOCHI 110
OCHOBHBIM IOHATHAM, H3y4aeMoi TeMbl. CaMocTosTeIbHas padoTa CTYJACHTa OpraH30BaHa ¢
WCTIOJIb30BaHUEM TPAJUIIMOHHBIX BUAOB PAOOTHI U HHTEPAKTUBHBIX TeXHOJIOTHNA. K
TPaIUIIMOHHBIM BUaM pabOThI OTHOCATCS OTPa0OTKA TEOPETHIESCKOTO MaTepraa 1Mo yIeOHbIM
nocoOusM. K MHTepakTUBHBIM TEXHOJIOTHSIM OTHOCHTCS OTPaOO0TKA OT/AEIBHBIX T€M, TIOJITOTOBKA
K TEKYIIeMY KOHTPOIIIO U IPOMEKYTOUHOM aTTECTAIIMA B UHTEPAKTUBHOM PEKUME,
WHTEPAKTHBHBIC KOHCYJIBTAIIMH B PSKUME PEATLHOTO BPEMEHH 10 CHSITHATEHBIM TEXHOJIOTHSIM,
OCHOBaHHBIM Ha KOJUIEKTHBHBIX CIIOCO0AX CaMOCTOSTENbHOM paboThl cTyeHToB. KoMInekcHoe
UCTIOJI30BaHUE B YUEOHOM IPOIIECCE BCEX BHINICYKa3aHHBIX TEXHOJIOTHIA CTHMYIIUPYET
JMYHOCTHYIO, HHTEJUICKTYAIbHYIO aKTHBHOCTb, Pa3BHBAET MIO3HABATEIHHBIC MPOIIECCHI,
CrocoOCTBYIOT (HOPMUPOBAHHIO KOMIIETCHIINN, KOTOPBHIMU JIOJDKEH 001a/1aTh OyMyImii
BBITYCKHUK. [Ipy M3y4eHUN TUCIMIUTHHBI HCTIOIB3YIOTCSI TEXHOJIOTHU DIIEKTPOHHOTO 00YYeHUS




(uH(OpMAIOHHBIE, UHTEPHET PECYPCHI, BBIYUCIUTEIbHAS TEXHUKA) U, IPH HEOOXOMMOCTH,
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOIUH, PEATU3yEMbIE B OCHOBHOM C IPUMEHEHHEM
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHBIX CETEH MPU OTMIOCPEAOBAHHOM (HA PACCTOSHHH)
B3aUMO/JICHCTBUN 00YYarOIEerocst ¥ Nelarornyeckux paboOTHUKOB..

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

PA3JIEJ 1
Pasnen 1. BBenenue

1.1. Ilpenmer MaTeMaTUKu, €€ pojib 1 MECTO B COBPEMEHHOMN HayKe U TEXHHKE.
1.2. Onpenenurtenn BTOPOro U TPETHETO MOPSJIKOB, UX CBOMCTBA U BHIYUCIICHUE.
1.3. Pemenue cucreM JIMHEWHBIX ypaBHEHUH 10 hopmynam Kpamepa.

BBITIOJIHEHUE KOHTPOJIBHBIX PaboT

PA3JIEJ 2
Paznen 2. DneMeHThI BEKTOPHOM anreOpbl

2.1. JIuneitHble onepanuu HaJ BeKTopaMu. JIMHENHHO He3aBUCUMbIE CUCTEMbI BEKTOPOB. ba3uc.
Cucrema KOOpAMHAT.

2.2. JIluneitHbIe oniepaly Hal BEKTOPAMH B KOOPJUHATAX.

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

BBITIOJTHCHUE KOHTPOJIbHBIX pa60T

PA3JIEJI 3
Pa3znen 3. AHanuTHdeckasi reOMeTpHs

3.1. YpaBHeHUE JIMHUH HA TIJIOCKOCTH.

3.2. YpaBHeHHe NPsIMOI Ha TIOCKOCTH. PazinnuHble BUIbI ypaBHEHUSI IPSIMOIL: 110 TOUKE U
HAIPAaBIISAIONIEMY BEKTOPY; MO IBYM TOUYKaM; TOUKE U YIIIOBOMY KO3 GUIIUEHTY; B OTpE3Kax.
YpaBHeHUe MPsIMOH 110 TOUKE U HOpMalbHOMY BekTopy. O0I11ee ypaBHEHUE IPSMON Ha
IJIOCKOCTH. YacTHBIE cydan.

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, IIIHUIIC, THIIepOoia, mapadosa. X kaHOHHYECKue
YpaBHEHHUS, IKCLIEHTPUCUTET, (POKYCHI, ACUMITOTHI, TUPEKTPUCHI.

3.5. [longpHele KOOpAMHATHI HA IIJIOCKOCTH, X CBA3b C JEKaPTOBBIMH KOOPAUHATAMHM.
YpaBHEHHE TUHUN B MTOJSIPHOM CUCTEME KOOPIMHAT.

3.6. YpaBHEHME MIIOCKOCTU. Pa3ianuHble BUJIbI ypaBHEHHUS IIJIOCKOCTH: 10 TPEM TOUKAM; 10 IBYM
TOYKaM M BEKTOPY KOJJIMHEAPHOMY IIJIOCKOCTH; TOYKE U IBYM BEKTOPaM KOJUTMHEAPHBIM
IUIOCKOCTH; 110 TOUYKE U HOPMAJIbHOMY BEKTOpY; o0Illee ypaBHEHHUE, IIIOCKOCTU. YacTHbIE ClTy4yaH.
3.7. YpaBHEHUA JTUHUH B IPOCTPAHCTBE.

3.8. YpaBHeHUs npsMoil B mpocTpaHCTBe. Pa3inyuHble BUAbl ypaBHEHUHN NPSAMOM: 110 TOUKE U
HaIMpaBJISIOIEMY BEKTOPY; ABYM TOYKaM; OOIIME ypaBHEHUS IPSIMOIL.

3.9. Yroa Mexay IUIOCKOCTSMU; YIoJl MEKIY MPSIMBIMU; YTOJI MEXAY IPSAMOM U INIOCKOCTBIO.
VYcnoBus napayuieIbHOCTH U NEPIEHIUKYIIIPHOCTH.



3.10. [ToBepxHOCTH BTOPOTO NOpsiiKa: chepa, SIUIUIICOU, TUIIepOOTOU b, TapabOIOHIBL.
[{mmHApHYecKre MOBEPXHOCTH.
3.11. Hunmuaapudeckue u chepruueckiue KOOPAUHATHI, UX CBSI3b C JIEKApTOBBIMH KOOPAMHATAMH.

BBITIOJTHEHHE KOHTPOJIBHBIX padboT

PA3JIEJI 4
Paznen 4. DneMeHTHI TMHEHHOM areOpbI

4.1. IlonsiTue Matpuupl. [IefcTBU Hal MAaTpULIAMU: YMHOKEHUE MATPHUILL HA YUCIIO, CIIOXKEHUE U
YMHOXKEHHE MaTpull. TpaHCIOHUPOBAHUE MATPHULL.

4.2. Onpenenureny n-ro Mopsiika, UX CBOWCTBA U BhIYHCIEHUE. ANreOpanieckue JOMOIHEHUS U
MUHODBI.

4.3. Obparnas matpuiia. Pemienue cuctem IMHEHHBIX YPaBHEHUH MaTPHUYHBIM CIIOCOOOM.

4.4. Panr MaTpuIsl. Beraricnenne panra MaTpHIlbl C MOMOIIBIO AJIEMEHTAPHBIX TPE0OpPa30OBaHUH.
Teopema o 6a3ucHoM MuHope. [IoHsATHE 0 pelIeHuU TPON3BOIBHBIX CUCTEM JIMHEHHBIX
ypaBHeHui. Teopema Kponekepa-Kanennu.

4.5. PemieHre mpou3BOIBHBIX CUCTEM JIMHEHMHBIX ypaBHeHUI MeTonoM ["aycca. [Tpouenypa
HAXO0XJICHUS 00paTHON MaTpUIlkl MeToIoM ["aycca.

4.6. JIuneitHoe BEKTOpHOE MPOCTpaHCTBO. JInHeitHbIe MpeoOpa3oBaHusl, KX MaTPHUIIBI.
CoOCTBeHHBIC 3HAYCHHS 1 COOCTBEHHBIC BEKTOPHI JIMHEWHOTO MpeoOpa3oBaHUsl.

4.7. KBagparuunsie ¢hopMmsl. [IpuBeneHne kBaipaTHUHbIX (OPM K KAHOHUYECKOMY BHULY.
[IpuBenenre kK KAHOHMYECKOMY BHJ1Y YPABHEHHSI KPUBOM BTOPOTO MOPSAKA.

BBITIOJIHEHHE KOHTPOJIBHBIX PaboT

PA3JIEJL 5
Paznen 5. DnemenTs! BoiciIel anreOpbl

5.1. IlonsiTue MmHOkecTBa. Onepanuu HaJl MHOKeCTBaMU. JlekapToBo (TIpsiMOE) IPOU3BEICHNE
MHOXeCTB. Alre0pa MHOXECTB.

5.2. OTHoIIEHUsI HA MHOXeCTBaX. buHapHbIe OTHOLIEHUS, c11oco0bI 3a1anus. OToOpakeHus
MHOXecTB. [lonsaTre pyHkimu. OTHOIIEHHS SKBUBAJICHTHOCTH, MOPAAKA, JOMUHUPOBAHHUS.
5.3. Koneunsnle 1 OeckoHeuHbIe MHOKeCTBA. CueTHbIE MHOKECTBA. ITOHATHE MOIIHOCTH
MHOXeCTBa. DKBUBAJIEHTHOCTh MHOXKECTB. Pa3OneHne Ha KJ1acchl.

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

5.5. [lone kommuiekcHbIX yncen. KommuiekcHble uncia, ux n300pakeHre Ha MII0CKOCTH.
Anrebpanueckasi, TPUTOHOMETpHYECKas U NoKa3aTeabHas (hopMa 3aucu KOMIUIEKCHBIX YHCEIL.
5.6. AnreGpanueckue onepaiuy HaJl KOMIUIEKCHbIME yncinamMu. @opmysna Myaspa. Kopau u3
KOMIUIEKCHBIX YHCEL.

5.7. ®opmynupoBKa OCHOBHOM TeopeMbl anireOpbl. Teopema besy. Paznokenne MHOTOUsIEHA C
JeCTBUTENBHBIMU KO3()(DUITMEHTaMU Ha JIMHEHHbIE U KBaJPAaTHUYHbIE MHOKHUTEIH.

BBITTOJTHCHUC KOHTPOJIbHBIX pa60T

PA3JIEJI 6
Pasxen 6. BBenenue B MaTeMaTH4ECKUI aHAIN3



6.1. YucnoBas mocienoBaTelIbHOCTb, MIPe/ie YUCIOBOM nocienoBaTesibHOCTH. CylllecTBOBaHKE
npeziena MOHOTOHHOM OTpaHWYeHHOM nocienoBarenbHocTy. Yucno e. HatypanbHblil morapugm.
6.2. [Ipenen pyHKIMH B TOUKE, OAHOCTOPOHHUE TIpenenbl. [Ipeaen GpyHKuu Ha OECKOHEYHOCTH.
Beckoneuno mainbie GyHKIMH U UX CBOHCTBA. OCHOBHBIE TEOPEMBI O Mpeeax.

6.3. beckoHeuHo OonbIKe PYHKIIUN U UX CBOMCTBA. CBA3b MEXIy OCCKOHEUHO OOJBIITMMH H
O0eckoHeuHO MabIMU (QYHKIUSAMU. CpaBHEHHE OECKOHEUHO MAaJIbIX. DKBHBAJICHTHBIC OECKOHEYHO
MaJible.

6.4. HenpepbIBHOCTH (DYHKIMH B TOUKe. HenmpepbIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.
HenpeppIBHOCTH CYyMMBI, IPOU3BEACHHUS, YACTHOTO U CYIEPIIO3UIIUU HETIPEPHIBHBIX (YHKIIHIL.
6.5. OIHOCTOPOHHSAA HEMPEPHIBHOCTH. TOYKM pa3pbiBa PYHKIIUN U UX KIaccu(UKaLus.

6.6. CBolicTBa (pyHKITMH, HEMPEPHIBHBIX Ha OTPE3KE: OrPAaHUYCHHOCTD, CYIIECTBOBAHHE
HauOO0JIbIIEr0 U HAMMEHBILIEr0 3HAYEHUH, CYyLIECTBOBAaHUE IPOMEKYTOYHOI'O 3HAUECHHUSI.

BBITIOJIHEHUE KOHTPOJIBHBIX PaboT

PA3AEJL 7
Paznen 7. Juddepennmansuoe ncuucienre GyHKIUU OTHON IEpEeMEHHOM

7.1. [IpousBonHas GyHKIUH, €€ TEOMETPUUYECKUI U MexaHndeckuil cMmbici. [IpousBogHas
CYMMBI, TIPOU3BEICHUS M YACTHOTO ()yHKITHIA.

7.2. Ilpon3BOIHBIE OCHOBHBIX 3JIEMEHTapHbIX QyHKUUH. [Ipon3BoaHas CIOXKHON (GYHKLUY.
[TpousBoaHas 0OpaTHON PyHKINH.

7.3. Auddepenunan pynkuuu. ['eomerpudecknit cMmpici. THBapHaHTHOCTH (POPMBI IEPBOTO
mudpdepennuana. [Ipumenenus nuddepennuana Kk nprUOIMKEHHBIM BIYUCICHUSM.

7.4. IlpousBosHbIe U quddepeHmabl BeICINX nopsaakos. @opmyina Jleitbauna.

7.5. Teopemsl Poms, Jlarpanxka, Komm. [Ipasuio Jlonurans.

7.6. ®opmyna Telnopa ¢ ocTaTOYHBIM YieHOM B ¢popme Jlarpanika.

7.7. Ilpeacrasienue GpyHKUUH €"X, sinx, cosx, In(1+x), (1+x)"a no ¢popmyne Teiinopa.
[Tpumenenue ¢popmyibl Telnopa Kk TpUOIMKEHHBIM BBIYUCICHUSM.

7.8. MoHoToHHbIEe (PyHKIMH. TeopeMbl 0 BO3pacTaHUM U YObIBaHMM (DYHKIIMM Ha UHTEpBaJeE.
7.9.9kcTpemymsbl dyakinn. Heooxoaumeie ycinoBus skctpemyma. OTbICKaHHE HAaUOOJIBIIETrO U
HaMMEHBIIET0 3HaYeHUH (QYHKIIUN Ha OTpEe3Ke.

7.10. BeimykiocTh U BOTHYTOCTh Tpaduka pyHkiuu. Touku neperuoda.

7.11. AcUMITOTBI KPUBBIX: BEPTUKAIbHBIE, TOPU30HTAJIBHBIE U HAKIIOHHBIE.

7.12. O0mras cxema ucciienoBanust GyHKIIMU U TIOCTpOEHUE ee Tpaduka.

7.13. BextopHas GyHKIUS CKAUIIPHOTO aprymenTa. [IponsBojHas, ee reoMeTpUIecKuil 1
MEXaHUYECKUN CMBICII.

7.14. IlapameTpHuueckre ypaBHEHUSI KPUBOU Ha IUIOCKOCTH U B IIpocTpaHcTBe. DyHKINH,
3aJJaHHbIE TapaMeTPUUECKH, ux IuddepeHInpoBaHue.

BBITIOJTHEHHE KOHTPOJIBHBIX PaboT
PA3JIEJI 8

Pa3znen 8. HeonpeneneHHbIN U ONIpeIeICeHHBIN HHTErPabl

8.1. [lepBooOpaznas pyHkuus. HeonpeneneHHbIN HHTETpall, €ro cBoKWCTBa. Ta0nuila HHTErpaioB.
HemnocpencrBenHoe nnterpupoBanue. IHTErpupoBaHue mocCTaHOBKOM (3aMeHa MepEMEHHON) 1
10 YaCTSM.



8.2. VIHTerpupoBaHue palMoOHAIbHBIX (YHKUIUH IyTeM pa3oKEHHsI Ha MPOCTEHIIne Tpoou.

8.3. lHTerpupoBaHne HEKOTOPBIX KJIACCOB TPUTOHOMETPUYECKUX M UPPAITMOHAIBHBIX (DYHKITHH.
8.4. HeGepymuecss MHTETpaIbl.

8.5. OnpeneneHHbld UHTETpajl KaK Mpeaei HHTerpaibHol cyMMbl. OCHOBHBIE CBOMCTBA
OIpEEIEHHOr0 UHTErpaa.

8.6. IIpon3BoaHas MHTErpaia no NepeMeHHOMY BepxHemy npeneny. @opmyna Herotona-
JleiitOHu1A.

8.7. Beruncienue onpeaeieHHOro HHTerpaia: HHTErPUpOBaHHE 110 YacTSAM U MOJCTAaHOBKOM.
8.8. IIpubnmkeHHOe BBIYMCICHHUE ONPEIeIICHHOr0 HHTErpaia: (hOpMyJIbl IPSIMOYTOJIbHUKOB,
Tpaneuuii u CUMIICOHA.

8.9. HecoOcTBEHHBIE MHTETPATIBI.

8.10. [IpunoxeHus onpeneseHHOTo HHTErpajia K BRIYMCICHHIO TUIOMAEH TUIOCKUX (pUryp, JJIMH
IyT KPUBBIX, 00bEMOB U IUIONIA/IeH TOBEPXHOCTEH TENl BPALICHHUS.

BBITIOJIHEHUE KOHTPOJIBHBIX PaboT

PA3AEJT 9
Paznen 9. luddepennmansuoe ncuucienne GyHKIIMN HECKOJIbKUX MIEPEMEHHBIX, KpATHBIC
WHTETPAJIbI.

9.1. ®yHKIIMM HECKOJBKUX MTEPEMEHHBIX; 00J1aCTh opeaeseHus, cnocoOsl 3aganus. Ilpeaen
¢yHk1MM B Touke. HerpepbIBHOCTS.

9.2. YacTHble NpUpPALLEHUS U YaCTHbBIC IPOU3BOHbIE. | €OMETpUYECKHI CMBICI YaCTHBIX
MPOU3BOJIHBIX (PYHKIIMH JBYX NEPEMEHHBIX.

9.3. IlonHoe npuparienue U noaHbli quddepennuan. KacatenbHas MI0CKOCTh U HOPMaib K
MOBEPXHOCTHU. ['eomeTpuueckuii cMbici nojHoro nuddepennuana GyHKIUN IBYX IEPEMEHHBIX.
9.4. IlpubnmxeHHbIe BEIYUCICHHS C TTOMOLIBIO MOJIHOTO U depeHiuana.

9.5. YactHble pou3BoOIHbIE U AU(depeHIInanbl BEICIIUX MOPsIKOB. Teopema 0 He3aBUCUMOCTH
YaCTHBIX MPOU3BOHBIX OT MOpsKa AuddepeHnpoBaHmsl.

9.6. DxcTpeMyMbl (QPYHKIIMU HECKOJIBKUX NepeMeHHbIX. Heooxoaumbie ycnosus. @opMynnpoBka
JIOCTaTOYHBIX YCIOBHM.

9.7. YcnoBHsbl# 3kcTpeMyM. Meton muokuTenen Jlarpanxa.

9.8. Ilpou3BoiHas 110 HANIPABICHUIO U TPAJIMEHT; UX CBA3b. | eoMeTpuueckuii u pu3ndecKuit
CMBICT TPa/INEHTA.

9.9. KpatHble uHTErpaibl: 3a1a4i, IPUBOAAIIME K HUM. J[BOIHBIE M TPOIHBIE HHTETPAJIbl; UX
CBOICTBa, BEIYHMCIICHUE B JIEKAPTOBBIX KOOPINHATAX.

9.10. 3aMeHa IEpeMEHHBIX B KpaTHBIX MHTErpajiax: NEPEXo]l OT JEKAPTOBbIX KOOPAUHAT K
MOJIAPHBIM, IIMJIMHAPUYECKUM U CPEPUIECKUM.

9.11. 'eomerpuueckue u pu3NIECKHE TPUIOKEHUS KPATHBIX HHTETPAJIOB.

BBITIOJTHCHUEC KOHTPOJIBHBIX pa60T

PA3AEJT 10
Paznen 10. O6bikHOBEHHBIE MU depeHIalbHbIe YpaBHEHUS

10.1. 3apaun, npuBoasIre K 0OBIKHOBEHHBIM U (epeHINATEHBIM YPABHEHUSM.
OO6wikHOBeHHBIE AH(depeHITnaIbHbIe YpaBHEHUS (OCHOBHBIC MIOHATHS M ONIpeAesieHus ). 3a1adua
Komm myist muddepeHimansHoro ypaBHeHHsI IEPBOTO MOpsiaKa. TeopeMa CyIiecTBOBaHUS U
€IMHCTBEHHOCTH perieHus 3aaaun Komm (6e3 qokazarensctBa). [lonsTue 06 001memM, 4acCTHOM U



0coboMm pemeHusIX AU depeHInaNTbHBIX YpaBHEHU.

10.2. OcHOBHBIE KJAaCChl YPABHEHHI IEPBOTO MOPSAJIKA, MHTETPUPYEMBIE B KBaJpaTypax:
YPaBHEHHUS € Pa3AeAIOLUMUCS IEpEMEHHBIMU, OJTHOPOIHbIE, TUHENHbIE, ypaBHEHUs bepHyiu,
YpaBHEHMs B OJHBIX JuddepeHnnanax.

10.3. T'eomeTpuueckast HHTEpIpeTalus peteHnit uddepeHInanbHbIX YPaBHEHHHA TEPBOTO
nopsiaka. YucneHnsie MeTo bl pereHus 3a1aun Komu: meton Dunepa, meroq Pynre—Kyrra.
10.4. Inddepennmansapie ypaBHEHUS BICIINX MOpsAAKoB. 3agada Komm. Teopema
CYLIECTBOBaHMS U €IMHCTBEHHOCTH pelieHus 3a1auu Komu. YpaBHeHus,10MycKaromme
NOHMKEHUE MOPsIIKa.

10.5. JIuneiinsle nuddepeHnmanpyble ypaBHeHus. [1oHsTHE OJHOPOAHOTO U HEOAHOPOAHOTO
ypaBHeHus. JIuneitHble onHopoaHble auddepennuansueie ypapaenus. Cucrema
(byHaaMeHTanbHBIX pemieHuil. O6uee pemenue. JInHeiiHbIe 0HOPOIHBIE YPABHEHUS C
MOCTOSTHHBIMU K03 (punimeHramu.

10.6. JIuneiinple HeOqHOPOAHBIE AU epeHInaIbHbIe ypaBHEHH. TeopeMa o CTpyKType o011ero
pemenus. Meron Jlarpanska Bapuanuy IpOU3BOJIBHBIX IOCTOSHHBIX. JIMHEWHBIE HEOTHOPOIHBIE
YPaBHEHMsI ¢ IOCTOSSHHBIMU KO3((huIieHTaMH. Y paBHEHHsI ¢ IIPAaBOM 4acThIO CIELUAIbHOTO
BU/JIA.

BBITIOJIHEHUE KOHTPOJIBHBIX PabOT

PA3JIEJI 11
Pasnen 11. Pansl

11.1.Yucnossle psabl. CXxoquMocTh U cyMMa psifa. Heo6xonumoe ycinoBue CX0IUMOCTH.
JlercTBUA CO CXOAAIMMHUCS PSAAMU.

11.2. Yucnosble psAabl ¢ TOJIOKUTENBHBIMY YWieHAMHU. JloCTaTOYHBIE IPU3HAKU: CPABHEHMSI,
Hanambepa, Komu.

11.3.3HakonepeMeHHbIe psiibl. AOCOTIOTHAS M YCIIOBHASI CXOJIUMOCTH. 3HaKOUEPEAYIOIIUECs
psnbl. [Tpusnak Jleii6Huna.

11.4.®yukiuoHanpHble psiibl. O6nacTh cxogumocTtu. [loHATHE paBHOMEPHOIN CXOAUMOCTH.
Teopema cxonumoctu Yebrimena. Teopema. Beliepmtpacca. CBoiCTBa paBHOMEPHO
CXOJISIIINUXCS PAJIOB.

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

11.6.Pa3noxenue GpyHkuuii B crenennsle pspl. Psaa Teitnopa.

11.7 IlpumeHenne cTeneHHbIX PSAAOB K MPUOIMKEHHBIM BBIYUCICHUSM.

BBITIOJTHEHUE KOHTPOJIBHBIX PaboT
PA3JIEJI 12

Paznen 12. Psast @ypoe

12.1. Psan @ypee. Paznoxxenue nepuoandeckux GyHkiuii B psg @ypbe. DopMynupoBKa yCI0BU
Pa3I0KUMOCTH B TOUKE.

12.2. Psaipt @ypbe 11 4eTHBIX U HeueTHBIX (yHKIMH. Pasnoxxenue B psg @ypbe
HEMEepUOJNUECKUX (PYHKIIUH.

BBITNIOJTHEHHE KOHTPOJIBHBIX padboT



PA3JIEJI 13
Paznen 13. KpuBonuHelinble U MOBEPXHOCTHBIE HHTETPAIIBI

13.1.KpuBonuHelHbIe UHTETPaJIbl IEPBOTO U BTOPOI'O poja, MX CBOMCTBA U BHIYUCIICHUE.
['eomerpuueckue u pu3nUecKre npuiiokeHuss. CBsi3b MEXKAY KPUBOJIMHEHHBIMI HHTETpajlaMH
nepBoro u Broporo ponaa. ®opmyna ['puna.

13.2.I1nomanp noBepxHocTu. IloBEpXHOCTHBIE HHTETpAJIbI IEPBOTO U BTOPOI'O POja, UX CBOKWCTBA
U BBIYUCIICHHUE.

BBITTIOJITHCHHUE KOHTPOJIBHBIX pa60T

PA3/IEJI 14
Pa3zpnen 14. DneMeHThI TEOpUU BEPOSITHOCTEN

14.1. IIpenmet Teopun BeposiTHOCTEH. OMBIT, CTy4aiiHble COOBITUS. Y PHOBAS MOJIEINb.
[TpocTpancTBO 25eMeHTapHbIX coObITHH. Kitaccuueckoe onpeieneHne BEpoSTHOCTH. 3aKOH
YCTOMUMBOCTH OTHOCUTENbHON 4acTOThl. Aniredpa coobITHil. Ob11ee onpeaeaeHne BEposITHOCTU
CIIy4alHOTO COOBITHSI.

14.2. TeopeMbl CII0KEHHS BEPOATHOCTEH HECOBMECTHBIX COOBITHIH, IPOU3BEIEHUS BEpOSATHOCTEH
HE3aBUCHUMBIX COOBITHI, IPOU3BEIECHUS BEPOATHOCTEN 3aBUCUMBIX COOBITHM, CIIOMKEHUS
BEPOSITHOCTEH COBMECTHBIX COOBITUH.

14.3. ®opmynsl MOTHOM BeposATHOCTH U baiieca. Cxema He3aBUCUMBIX UCIIBITAaHUN bepHysim.
®Dopmynsl beprymn.

14.4. JlokansHas U MHTErpalibHas Teopembl Jlammaca. BepoaTHOCTh OTKIIOHEHHUS! OTHOCUTEIBHOM
4aCTOTBI OT ITOCTOSIHHOM BEPOSITHOCTH B N HE3aBUCUMBIX UCIIBITAHUSAX.

14.5. Onpenenenue ciny4aifHON BeNMUYUHBL. J[MCKpETHBIE U HEMPEPBIBHBIE CITyyaliHble BETUYUHBI.
3aKOH pacnpeeseHusl BEPOATHOCTEW JUCKPETHOM ClIydyallHOM BEIMYMHBI. buHOMUanpHOE
pacnpenenenue. Pactipenenenue Ilyaccona.

14.6.YncnoBble XapaKTEPUCTUKH JUCKPETHBIX CIy4YalHbIX BEINYMH. MaTemMaTnueckoe
OKHJaHUe, TUCIIepCHsl, CpeHEE KBaIpaTHUECKOe OTKJIOHEHUE U UX CBOMCTBA.

14.7. ®yHKUMS U IUIOTHOCTB PACIIPEAEICHUS BEPOATHOCTEN HENMPEPBIBHOM CIIy4alHOM
BEJIMYMHBI. MaTeMaTHuecKoe 0XKHUAaHNue, CpeHee KBaAPaTHIECKOe OTKIIOHEHHE U UX CBOMCTBA.
14.8. PaBHOMEpHOE, ITOKA3aTEIBHOE U HOPMAIBHOE PACIIPEAEIICHNS U UX YUCIIOBBIE
XapaKTEPUCTHUKHU.

14.9. ®ynkuus Jlamnaca. BeposTHOCTS NonasaHus B 3aJaHHBIM HHTEPBAJ HOPMAJILHON
CIy4aliHOHM Benn4MHbL. [IpaBuio «rpex curmy».

14.10. Cuctema qByX CIly4aliHbIX BEJUYMH. Y CIIOBHBIE 3aKOHBI PACIPEIEICHUS. Y CIIOBHBIE
MaTeMaTU4eCKUe OKUJaHUsI.

14.11. 3aBucumsble U HE3aBUCHUMBIE CIy4yaiiHble BeIMUNHbI. KOppensaMoHHbI MOMEHT.
Koaddunment xoppensuuu. JInneitHas koppensuus, JUHEeHHas perpeccus.

14.12. 3akon Oonpmmx yucen. HepaBenctBo Yebsimesa. Teopema bepuymnu. Teopema
YeOrpimena.

14.13. IlpenenbHble TEOpEeMBbl. XapakTepucTuyeckre QyHKIMU U UX CBOHCTBA. LleHTpanbHas
npenenpHas Teopema JlsmyHoBa.

BBITNIOJTHEHHE KOHTPOJIBHBIX padboT

PA3JIEJI 15
Pa3nen 15. MaremaTnueckas CTaTUCTUKA



15.1. OcHOBHBIC 3a/1aul MaTEMaTUYECKOW CTAaTUCTUKH. [ eHepalibHas U BEIOOpOYHAs
COBOKYMHOCTHU. Bp16opounbIii MeToa. OcHOBHBIE MOHATHSA. CTATUCTHYECKOE pacIpeiesieHIe
BbIOOpKU. BapuanTel. YacToTel. DMnupuyeckas GyHKIMS pacupenenenus. [ ucrorpamma.
OCHOBHBIE TEOPEMBI.

15.2. CraTtuctuueckue OIEHKHU ITapaMeTpoB pacipenesieHus. MareMaTu4ecKkoe 0KUJIaHue 1
BbIOOpOUHast cpenHss. ['eHepanbHas v BIOOpOYHast qucnepcuy. ToueuHble OLEHKU U X
CBOICTBa: HECMEUICHHOCTh, 3(PPEKTUBHOCTD U COCTOSITENILHOCTb.

15.3. aTepBanbHble OLIEHKU ApaMETPOB pacipeneiacHus. JloBepuTesbHbII UHTEpBAI U
JIOBEpUTENbHASI BEPOSITHOCTH. JloBepUTENbHbIE HHTEPBAIBI AJISl OLIEHKH MaTeMaTH4YeCKOT0
OKHJaHus (U U3BECTHOM U HEU3BECTHOM CPEIHEM KBaJIpaTUUECKOM OTKJIOHEHHUH) U CPEAHETO
KBaJIpaTUYECKOT0 OTKJIOHEHHSI HOPMAJILHOTO Pacpe/Ie/ICHNUS.

15.4. Meton mauboubiero npasaomnoaoous. dynkius npasaonogoous. OreHka HandoIbIIEro
npaBaonoo0us. YpaBHEHHE IPABIONOI00uS.

15.5. DneMeHThI KOPPEIALMOHHOTO aHAIN3a. BIOOPOYHBII KO OUIIMEHT KOPPEISIINT; €TO
WHTEpBaNIbHBIE OIIeHKU. OCHOBHBIE CBOICTBA perpeccuu. Y paBHEHUS JIMHEHHOW PErpeccrm.
Haxoxaenue napameTpoB JIMHEHHON perpeccuy MEeToI0M HauMEHbIINX KBaapaToB. OneHka
TECHOTBHI CBSI3U C TIOMOIIBIO KO3(PPUIIHEHTa KOPPENISIIUHA U KOPPEISILIMOHHOTO OTHOLICHHUS.
15.6. DnemeHTHI cTaTUCTUYECKON ITpOBEpKHU runote3. Hysnesas 1 KOHKypHUpyOIIasi TMIOTE3bI.
OmmOku nepBoro u BTOporo poaa. CTaTUCTUYECKHUI KPUTEPHIA TPOBEPKU HYJIEBOM TUIIOTE3HI.
Kputnueckast oonacts. [IpoBepka runoressl 0 3aKOHE pacipeiesieHusl.

15.7. Pacnpenenenus: xu”2, Cteronenra u @umepa. Kpurepuii cornacus xu”2. Teopema
IInpcona, Teopema duiepa.

BBIMIOJTHEHHE KOHTPOJIBHBIX pabOT, MPOXO0K/IEHUE 3JIEKTPOHHOTO TECTUPOBAHUS

PA3JIEJT 16
Jlomyck K 3a4eTy ¢ OLleHKON

3amura K1

PA3JIEJT 17
3ayeT ¢ OLEHKOH

3a4eT C OLIEHKON

PA3JIEJI 18
Jlomyck K K3aMeHy

sammra K2

DK3aMeH

OK3aMCH



