MHUHUCTEPCTBO TPAHCIIOPTA POCCUHUCKOM ®EJEPAIINN

OEAEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICIHEI'O OBPA3OBAHUA

«POCCUMCKUH YHUBEPCUTET TPAHCIIOPTA»

Ka(beﬂpa «BrpIcias MaTemMaTUKa U €CTECTBCHHBIC HAaYKHN»

AHHOTAIIYS K PABOYEH IMTPOT'PAMME JIUCIIUITJIMHBI

«Marematuka»
Hampasiienne nmoaroToBKHu: 23.03.01 — TexHomOrMst TPAHCIIOPTHHIX IPOLIECCOB
[Tpoduib: Opranu3zaiiys IepeBO30K U yIpaBieHUE B €IUHON
TPaHCIIOPTHOU CUCTEME
KBanudukanus BbITyCKHUKA: bakamasp
dopma 00yueHus: 3a04yHas

I'oxq Havaa MOArOTOBKH 2020




1. llesin ocBOEHUS Y4eOHOM T CHUTINHBI

Llenpio ocBoeHMs yueOHOM TUCIMIUIMHBI «MaTemaTukay aBisieTcs popMupoBaHue y
o0yJaromuxcs KOMIETEHINI B COOTBETCTBUH ¢ TpeboBaHUsIMH OOpa3oBaTeILHOIO CTaHAAPTA
BhICIIEro 00pa3oBaHus eepatbHOro roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO
YUpEeXIeHUs BbICIIEro 00pa3oBaHus «PocCcUICKUI yHUBEPCUTET TPAHCIIOPTAy IO HANPaBJIECHUIO
noarotoBku 23.03.01-TexHON0THs TPAaHCTIOPTHBIX MPOILIECCOBH MPUOOPETCHUE UMH:

- 3HaHWI OCHOB MaTEMaTUYECKOro armnapara, HeOOXOUMOr0 Ui PEIIeHUs] KaK TEOPETUUECKUX,
TaK U MPaKTHYECKUX 3a7a4;

- yMeHHH chopMynrpoBaTh 3a7a4u MO CIEHUATHLHOCTH HA MaTEMaTHYECKOM SI3bIKE, K
CaMOCTOSITEIbBHOMY U3YUYE€HUIO Y4eOHOM TUTepaTyphl;

- HaBBIKOB MaTeMaTUYECKOI0 UCCIICOBAHUS MTPUKIIAIHBIX 3a]1a4.

2. Mecto yueOHoil nucuuiuiaibl B ctpykrype OI1 BO

YueOHnas aucuurianHa "Marematuka" oTHocuTes K 010Ky 1 "Iuctumuinael (Moaynu)" u
BXOJIUT B €T0 0a30BYIO YaCTh.

3. [lnanupyemMsble pe3yJibTaThl 00yUeHHs M0 AUCHHUIINHE (MOAYJII0), COOTHECEHHBIE ¢
IVIAHMPYeMbIMH Pe3yJ1bTATAMH OCBOCHHUSsI 00pa30BaTe/IbHON NPOrPaMMbI

[Tpouiecc u3yueHus TUCIMILIMHBI HAIPABJIeH HAa (OPMUPOBAHUE CIIETYIOIINX
KOMIIETEHIIUN

OIIK-3 CrniocoGeH npuMeHsATh chepy pyHIaMEHTATbHBIX 3HaHUHN (MaTEMaTUYECKUX,
€CTECTBEHHOHAYYHBIX, MHKEHEPHBIX U SKOHOMUYECKHX) JUI UICHTU(UKALIIH,
(GOpMyIUpPOBAaHUS U PELIEHUS TEXHUYECKUX U TEXHOJIOTMYECKUX MPOOJIeM B
00J1aCTH TEXHOJIOTUH, OPTaHU3AlINH, ITTAHUPOBAHUS U YIIPABICHUS
TEXHUYECKON U KOMMEPYECKOM IKCILTyaTallue TPAHCIIOPTHO-TOTUCTUYECKHUX
CUCTEM

YK-1 Crioco0eH oCyLEeCTBISITh TOUCK, KpUTUUECKUN aHAJIU3 U CUHTE3
uH(pOpMaIHy, IPUMEHATh CUCTEMHBII MTOXO0/T AT PELICHUSI TOCTaBICHHBIX
3a1a4

4. O0masi TPy10eMKOCTh JUCHHUILJIMHBI COCTABJISIET
12 3avetnpix enunmi (432 ax. 4.).
5. O6pa3zoBare/ibHbIE TEXHOJIOTHHU

OO0pa3zoBarenbHbIe TEXHOJIOTUH, UCIOIb3yeMble IIPU O0YUEHUH 1O AUCLUIIIUHE
"MaremaTHKa", HaIIpaBJIeHbl HA PeATU3aI0 KOMIETEHTHOCTHOTO TOAX0/1a ¥ LIIMPOKOe
UCIOJIb30BaHUE B YU€OHOM MPOLIECCEe AKTUBHBIX U MHTEPAKTUBHBIX ()OPM NPOBEJICHUS 3aHATHUIH B
COYETAaHUU C BHEAYAUTOPHOU pabOoTOM C 11eIbt0 GOPMUPOBAHUS U Pa3BUTHUS IPOHECCHOHAIBHBIX
HaBBIKOB CTYE€HTOB. [Ipn U3yuyeHnn AMCHUIUINHBI UCTIOJIB3YIOTCS CIASAYIOIINE
00pa3oBaTesIbHbIE TEXHOJIOIMHU: JIEKLIMOHHO-CEMUHAPCKO-3a4€THAsl CUCTEMA: IIPOBEICHHE
JEKIWH, TPAaKTUYECKUX 3aHATUH, 3a1IUTa KOHTPOJIBHBIX paboT, IpUEM 3a4eTa U
9K3aMEHa;UH()OPMaLlMOHHO-KOMMYHHUKAI[MOHHBIE TEXHOJIOTHU: paboTa ¢ 6a3aMM JaHHBIX,
WHPOPMAIIMOHHO-CITPABOYHBIMU U TIOUCKOBBIMH CUCTeMaMu. [Ipu peanu3anii HHTePaK THBHBIX
(dhopM mpoBeeHHS MTPAKTHYESCKUX 3aHATHI TIPUMEHSETCSI METOJI PELICHHUS 33/1a4 B THAJIOTOBOM
pEeXUME: TIPETIoIaBaTeN b OTBEYAET Ha BOIPOCHI CTYICHTOB U MOXKET MM 3aJ1aBaTh BOIPOCHI 110
OCHOBHBIM MOHATHSAM, H3y4aeMoi TeMbl. [Ipu peanuzaryn 00pa3oBaTeIbHON MPOTPaMMEI €
MPUMEHEHHEM DJIEKTPOHHOTO O0YYEHUS M JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUN
UCTOIB3YIOTCS HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIIOTUU: CUCTEMAa JUCTAaHIITHOHHOTO
o0y4yeHus1, BUI€0-KOH(PEPEHIHs, CEPBUC IS TPOBEICHHSI BEOMHAPOB, HHTEPHET-PECYPCHI.




CamocrosTenbHas paboTa CTy[JeHTa OpraHU30BaHa ¢ UCIOJIb30BAaHUEM TPAIUIIMOHHBIX BUI0B
paboThl U MHTEPAKTUBHBIX TeXHOJIOIMH. K TpaauLmoHHBIM BUiaM pabOThl OTHOCSTCS OTPabOTKA
TEOPETUYECKOI0 MaTepHaa 1o ydeOHbIM mocoousM. K MHTepaKTUBHBIM TEXHOJIOTUSIM
OTHOCHUTCS OTPAaOOTKa OTAEIBHBIX TEM, HOJTOTOBKA K TEKYLIEMY KOHTPOJIIO U IIPOMEXYTOYHON
aTTECTAllUN B UHTEPAKTUBHOM PEXUME, NHTEPAKTUBHBIC KOHCYJIBTALIMM B PEKAME PEAIIBHOTO
BPEMEHHU M0 CHEIHATBbHBIM TEXHOJIOTUSM, OCHOBAaHHBIM Ha KOJUIEKTUBHBIX CIIOCO0ax
CaMOCTOSITENIbHOM paboThl cTy1eHTOB. KoMIUIeKCHOE HCIo/Ib30BaHNEe B y4eOHOM MpOIEcCce BCEX
BBIILIEYKA3aHHBIX TEXHOJIOTMH CTUMYIUPYET JINYHOCTHYIO, MHTEIJIEKTYaJIbHYI0 AKTUBHOCTb,
pa3BUBAET MMO3HABATEIIBHBIE MTPOIECCHI, CIOCOOCTBYIOT (POPMHUPOBAHUIO KOMIIETEHIIHIHA,
KOTOPBIMH JJOJDKEH 00J1afaTh Oyl BBITYCKHUK.

6. Conepxxanue QM CHUIIHHBI (MO1YJIfA), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jesiam)

PA3JIEJT 1
Pa3znen 1. DnemenTs! InHENHHON anreopbl

1.1. Onpenenuteny BTOPOro U TPETHETO MOPSIIKOB, UX CBOMCTBA U BHIYHMCIICHUE.

1.2. Pemenue cucteM JUHEHHBIX ypaBHEeHHH M0 popmynam Kpamepa.

1. 3. Ilonarue maTpuupbl. [IeiicTBUA HaX MaTpULIAMU: YMHOXEHHE MAaTPUIL] HAa YHUCIIO, CII0KEHUE U
YMHOKE€HHME MaTpull. TpaHCIIOHMPOBAHUE MATPHULL.

1.4. Onpeaenutenu n-ro Nopsika, UX CBOMCTBA U BbIUMCIIEHUE. AJreOpanyecKue TOMOTHEHHS U
MUHOPBI.

1.5. ObpatHas maTpulia. Pemenue cucteM JTMHEHHBIX ypaBHEHUH MAaTPUUHBIM CIIOCOOOM.

1.6. Panr maTpunel. Beruncnenue panra MaTpHIlbl C TOMOIIBIO AJIEMEHTAPHBIX TPeoOpa3oBaHUil.
Teopema o 6a3ucHom MuHOpe. [ToHsATHE O pelIeHUH MPOU3BOJIBHBIX CUCTEM JTMHEHHBIX
ypaBHenuil. Teopema Kponekepa-Kanenmm.

1.7. Pemienne npon3BOJIbHBIX CUCTEM JIMHENHBIX ypaBHEHUM MeToioM ['aycca. [Ipouenypa
HaxO0XJIeHUs 00paTHON MaTpHIlsl MeTogoM ['aycca.

1.8. JIuneitHOE BEKTOPHOE MPOCTPAaHCTBO. JInHelHbIe mpeoOpa3oBaHusl, UX MaTPHIIBIL.
CobcTBeHHbIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPBI JINHEHHOTO MpeoOpa3oBaHUsl.

1.9. KBagparuunsie popmsl. [IpuBenenne kBaapaTUIHbIX (POPM K KAHOHUYECKOMY BHUJTY.
[IpuBeneHne K KAHOHNYECKOMY BUY YPaBHEHUS! KPUBOW BTOPOTO MOPSAKA.

BBITIOJITHEHHE KOHTPOJIHHOM padoTHI 1

PA3JIEJI 2
Paznien 2. DneMeHThl BEKTOPHOH anreOphl U aHATUTUYECKON reOMEeTpUuu

2.1. JIluneitHple onepanyu HaJ1 BEKTopaMu. JIMHEITHO HE3aBUCHUMBIE CUCTEMBI BEKTOPOB. basuc.
Cucrema KOOpIMHAT.

2.2. JIlu"eHple onepanuyy HaJl BEKTOPAMH B KOOPJAUHATAX.

2.3. CkansipHO€ NMPOMU3BE/ICHUE B TPEXMEPHOM MIPOCTPAHCTBE U €T0 CBOICTBA. J[JInHA BeKTOpa.
VYron Mexay BekTopamMu. BekTOpHOE M CMEIIaHHOE TIPOU3BEACHUS.

2.4. YpaBHEHUE TMHUM HA MIOCKOCTH.

2.5. YpaBHeHHE NpsIMOM Ha IJIOCKOCTH. Pa3inuHble BUABI YpaBHEHUS MPSAMOM: IO TOUKE U
HAIPABJIAIONIEMY BEKTOPY; IO IBYM TOYKaM; TOUKE U YIIIOBOMY KOA(D(HUIIMEHTY; B OTPE3KaxX.
YpaBHeHHE NMPSMOM IO TOYKE U HOPMAJILHOMY BekTOpy. O0111ee ypaBHEHHE MTPSMOK Ha
IIJIOCKOCTH. YacTHBIE Cilydan.

2.6. Yroa Mexny npsIMbIMHM Ha INIOCKOCTH. Y CJIOBUS MMAPAJUIEIIBHOCTU U NIEPIEHUKYIISIPHOCTH
JBYX IpsIMBIX. PaccTossHME OT TOYKH 10 IIPSIMOMA.



2.7. KpuBble BTOPOro MOpsiJIKa: OKPY>KHOCTB, SJUTUIIC, TunepOoia, napadona. VX kaHoHHYecKue
ypaBHEHUS, SKCIIEHTPUCUTET, (POKYCHI, ACUMIITOTHI, TUPEKTPUCHI.

2.8. IlonsipHble KOOPAMHATHI HA INIOCKOCTH, UX CBA3b C I€KAPTOBBIMU KOOPANHATAMH.
YpaBHeHHE TUHUM B TIOJISIPHOM CUCTEME KOOPAUHAT.

2.9. YpaBHeHUE NOBEPXHOCTH B IPOCTPAHCTBE.

2.10. YpaBHeHue II0CKOCTH. Pa3nnuHble BUABI ypaBHEHUS IUIOCKOCTH: 110 TPEM TOUYKAM; IO
JBYyM TOYKAaM U BEKTOPY KOJUIMHEAPHOMY IIJIOCKOCTHU; TOUKE U IByM BEKTOPAM KOJUIMHEAPHBIM
IUIOCKOCTH; 10 TOYKE ¥ HOPMAJILHOMY BEKTOpY; 0o0lee ypaBHEHHE, ITIOCKOCTH. YacTHbIe
CIIy4au.

2.11. YpaBHEHUSsI TUHUM B IPOCTPAHCTBE.

2.12. YpaBHeHus IpsAIMOIL B TpocTpaHCTBE. Pa3nnynble BUABI ypaBHEHHUM NPSIMOM: 110 TOUKE U
HaIpaBJSIOIIEMY BEKTOPY; ABYM TOYKaM; OOIME ypaBHEHUsI IPSIMOM.

2.13. Yroa Mexay INIOCKOCTSIMU; YroJl MEXKY MPSIMBIMU; YTOJI MEXAY IPSIMOM U IMJIOCKOCTHIO.
VYcnoBust napayuieIbHOCTH U MEPIEHIUKYIISIPHOCTH.

2.14. TloBepxHOCTH BTOPOTO MOpsiAKa: cepa, HIITUICOUI, TUTIEPOOTOU T, TaPaOOIIOH IBI.
[unmuHapuyeckre NOBEPXHOCTH.

2.15. lunuaapuyeckue U cepruieckre KOOPIUHATHI, UX CBSA3b C IEKAPTOBBIMU KOOPMHATAMH.

BBINOJTHEHUE KOHTPOJIBHOM paboThI 1

PA3JIEJI 3
Pasgen 3. Benenue B MaTeMaTHUECKAI aHAIN3

3.1. UncnoBas nmociaen0BaTeNbHOCTD, IPEAET YACIOBOM MOCIEA0BaTENbHOCTH. CyIleCcTBOBaHNE
rpesiesia MOHOTOHHOW OrpaHHueHHOM nocneoBarenbHocTy. Yucno e. HatypanbHelil morapugm.
3.2. [lpeaen ¢pyHKIUU B TOUKE, OAHOCTOPOHHHE npeaesnsl. [Ipeaen ¢pyHKun Ha 6€CKOHEUYHOCTH.
beckoHneuHo manble GyHKIMU U UX cBOiicTBa. OCHOBHBIE TEOPEMBI O MpEeax.

3.3. beckoneuno Oomnblre GyHKINUU U UX CBOMCTBA. CBSA3b MeX 1y 0€CKOHEYHO OOIBIIUMU U
O6eckoHeuHO MaJbIMU (QyHKIMSIMU. CpaBHEHHE OECKOHEYHO MaJIbIX. DKBUBAJICHTHbBIE
0OECKOHEUHO MaJble.

3.4. HenpepbiBHOCTH (yHKIIMH B TOUKe. HemmpephIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX ()YHKITHA.
HenpepbIBHOCTH CyMMBI, TPOU3BECHHS, YACTHOTO M CYNEPIIO3UIIMH HEMPEPHIBHBIX (DYHKITHIA.
3.5. OgHOCTOPOHHSIST HEMPEPHIBHOCTD. TOUYKM pa3pbiBa GYHKIIUH U UX KIacCU(DHUKAIIHS.

3.6. CpoiicTBa (hyHKIMH, HEMTPEPBHIBHBIX HAa OTPE3KE: OrPaHUUYEHHOCTb, CYIIIECTBOBAHHE
HauOOJBIIETO U HAUMEHBIIIETO 3HAUYEHUH, CYIIECTBOBAaHUE MPOMEKYTOYHOI'O 3HAYCHUS.

BBITIOJTHEHHE KOHTPOJIHHOM padoThI 1

PA3JIEJI 4
Paznen 4. luddepenunanbroe ncuncinenue GyHKIMU 0JTHOW epeMeHHON

4.1. [IpousBoaHas GyHKINH, €€ TECOMETPUUIECKUA U pu3nueckuii cMbIci. [Ipon3BoaHast CyMMBI,
MIPOU3BEICHUS U YACTHOTO (PYHKIIUH.

4.2. [Ipou3BoaHBIC OCHOBHBIX AJIeMEHTApHBIX (yHKIUN. [Ipon3BoaHAS CIOKHOM QYHKITUH.
[IpousBoaHas 06paTHOI PyHKIHH.

4.3. Iudbdepennnan pyaknuu. ['eomerpuueckuii cmbica auddepennuana. IHBapuaHTHOCTH
¢dopmel iepBoro nuddepenimana. [lpumenenus quddepeHnnana K mpuOImKEHHBIM
BBIUMCIICHUSM.

4.4. llpousBoHble U quddepeHransl BRICuX nopsiakoB. @opmysna JleiOHuma.

4.5. Teopemsl Poms, Jlarpanxa, Komu. [pasuno Jlonurans.



4.6. ®opmyna Teiinopa ¢ ocTaTOYHBIM WwieHOM B popme Jlarpanxa.

4.7. Ilpeacrasnenue GyHKIMH exXpX, sinx, cosx, In(1+x), (1+x)"a no ¢popmyne Teiinopa.
[Mpumenenue dpopmynsl Telnopa K mpUOINKEHHBIM BEIYUCIICHUSIM.

4.8. MonotoHHbIe QpyHKIIMU. TeopeMbl 0 BO3pacTaHUU U YObIBAaHUHU (YHKIIMHA Ha HHTEPBAJIC.
4.9.03kctpemymbl Gpynkimn. Heobxonumele ycioBus skcTpemyma. OThICKaHUE HAUOOIIBIIETO 1
HaMMEHBIIET0 3HaUeHU! (PYHKIIMM Ha OTpe3Ke.

4.10. BeimykJIOCTh ¥ BOTHYTOCTb rpaduka ¢pyHkuuu. Touku neperuoa.

4.11. AcUMITOTBI KPUBBIX: BEPTUKAJIbHBIC, TOPU3OHTAIIBHBIE U HAKJIOHHBIE.

4.12. O0mias cxema ucciaeoBaHus (yHKIIMU U IOCTPOEHUE ee Tpaduka.

4.13. BektopHast (GyHKIHS CKaIsIpHOTO aprymeHTa. [Ipon3Bo/iHas, ee reOMeTpUIECKUA U
(bu3NYeCKUil CMBICIL.

4.14. [TapameTpudeckre ypaBHEHHS KPUBOM Ha TUIOCKOCTH U B MPOCTpaHCTBE. DYyHKIINH,
3aJJaHHbIE MapaMeTpudecku, ux auddepeHuupoBanme.

BBINOJIHEHHE KOHTPOJIBHBIX padoT 1

PA3JIEJI 5
Paznen 5. HeonpeneneHHsbll 1 ONpeIeI€HHbIN HHTETPaIb

5.1. IlepBooOpa3znas ¢pynkuus. Heonpenenennsiii HHTErpa, ero cBoiicrsa. Tabnuia
unTerpanos. Henocpencrsennoe unrerpupoanue. MiHrerpupoBaHue noacTaHoBKOM (3aMeHa
NIEPEMEHHOM) U 1O YaCTAM.

5.2. UnTerpupoBanne pallioHaIbHBIX (YHKIUHN MyTEM pa3iiocKeHUs Ha IpocTeiue 1poou.
5.3. HTerpupoBaHre HEKOTOPHIX KJIACCOB TPUTOHOMETPUYECKUX (PYHKIIUI.

5.4. UnTerpupoBaHre HEKOTOPBIX KJIaCCOB UPPAIIMOHATBHBIX (DYHKIIHH.

5.5. OnpeneneHHbIN HHTETpAJl KaK MIPEAE] UHTErpaabHOi CyMMbl. OCHOBHBIE CBOMCTBA
OIIPECIICHHOTO HHTErpaa.

5.6. IIpon3BogHas MHTErpaa o NEPEMEHHOMY BepxHeMy npeaeny. Popmyna HeroToHa-
JleiiOHMLa.

5.7. BeruncieHne onpeneeHHOrO HHTErpaja: HHTErPUPOBaHUE 10 YaCTAM U IIOJCTaHOBKOM.
5.8. IlpubnmxeHHOe BBIYMCICHHUE ONPEENEHHOr0 HHTErpasa: (opMyJbl MPSIMOYTOJIbHUKOB,
Tpaneuuii 1 CUMIICOHA.

5.9. HecoOcTBEeHHBIC MHTETPAITHI.

5.10. [punoxeHus onpeneIeHHOro NHTErpaja K BEIUMCICHUIO TIOMaAe! TNIOCKUX GUTryp, UIMH
IyT KPUBBIX, 00BEMOB U IJIOLIA/Iel TOBEPXHOCTEH TEJ BpALLICHHUS.

BBITIOJTHEHHE KOHTPOJIHHOM padoThI 1

PA3JIEJI 6
Pasnen 6. I[I/I(I)(l)epeHHI/IaHLHOC NCUHCJIICHUC (I)YHKI_II/II/I HECKOJIBKHUX MEPEMCHHBIX, KPDATHLIC
HUHTCETrpaJibl.

6.1. ®yHKIIMU HECKOJIBKUX TIEPEMEHHBIX; 00JIaCTh ONPEACIICHHsI, CIIOCcO0BI 3amanus. [Ipenen
¢yHKIMU B TOuKe. HenpepbIBHOCTD.

6.2. YacTHbIe TpUpalI€HUs U YaCTHBIE TPOU3BOJHBIE. ['€OMETPUYECKHIT CMBICI YaCTHBIX
MIPOU3BOIHBIX (DYHKIIUH JBYX MEPEMECHHBIX.

6.3. ITomHoe mpuparnienue u noiHeii tuddepennuan. KacareapHas miI0CKOCTh  HOPMaJb K
MOBEPXHOCTHU. | 'eOMeTprudecKuid CMBICI NOTHOTO U dhepeHnana GyHKIUH JBYX EPEMEHHBIX.
6.4. ITpubnmKkeHHBIC BBIYUCIICHUS C TTIOMOIIBIO MOJHOTO AuddepeHnana.



6.5. YacTHble pon3BoiHbIE U AU depeHIranbl BEICIINX TOPSIKOB. Teopema 0 He3aBUCUMOCTH
YaCTHBIX MTPOU3BOJIHBIX OT MOpsAAKa AUPGEpEHIINPOBAHUS.

6.6. DxcTpeMyMbl (PYHKIMN HECKOJIBKUX IepeMeHHBbIX. HeoOxoanmeie yciaoBus. DopMyanpoBKa
JIOCTaTOYHBIX YCJIOBHUM.

6.7. YcnoBHblil akcTpeMyM. MeTton MHoxkuTenei Jlarpanxka.

6.8. [Ipon3BoiHAs IO HANIPABIEHUIO U TPAIMEHT; X CBA3b. [ eoMeTpudeckuii U GU3NIECKUIA
CMBICJI TPAJIUCHTA.

6.9. KpaTHble unTerpaisl: 3aauu, IpUBOIAIINE K HUM. /[BOMHBIE U TPOHHBIE HHTETPAJIbI; UX
CBOICTBA, BEIYNCIIEHUE B IEKAPTOBBIX KOOpAUHATAX.

6.10. 3aMeHa epeMEHHBIX B KPATHBIX MHTETPAJIaX: MEPEX0/1 OT JEKAPTOBBIX KOOPJUHAT K
MOJIIPHBIM, IIMIMHIPUYECKUM U CHEPHUECKUM.

6.11. T'eomeTpudeckue u GU3HUESCKUE TPUIOKECHHSI KPAaTHBIX HHTETPAJIOB.

BBITIOJITHEHHE KOHTPOJIBHOM padoThI 1

PA3JIEJL 7
Paznen 7. O6bikHOBEHHBIE AU depeHnanbHbIe YpaBHEHUS

7.1. 3agauu, npuBoAsII“Ee K OOBIKHOBEHHBIM AU(PHEpeHIINATbHBIM YPAaBHEHUSIM.
OObIkHOBeHHbBIE 1D hepeHnnanbHble ypaBHEHUs (OCHOBHBIE OHATHS U ONpesieieHus ). 3aaua
Komm mst nuddepennmanbHoro ypaBHeHMs! IEpBOTo nopsiaka. TeopeMa CyliecTBOBaHUS U
€IMHCTBEHHOCTH perenus 3a1aun Ko (6e3 nokaszarensctsa). [lonstue 06 ob1iem, 4acTHOM U
0coOoM perieHusX TuddepeHalbHbIX YpaBHEHUH.

7.2. OCHOBHBIE KJIaCChl YPaBHEHUH MEPBOI0O MOPsIKA, UHTETPUPYEMBIE B KBaJpaTypax:
YpPaBHEHUS C pa3esIoUMMICs IepeEMEHHBIMU, OJJHOPOJIHbIE, TUHEHHbIe, ypaBHeHUs bepHymiu,
ypaBHEHHUs B OJHBIX AU depeHnnanax.

7.3. 'eomeTpuueckas HHTEpIIpETALMs pelieHni AU pepeHnaIbHbIX YpaBHEHUN IEPBOTo
nopsaka. Yucnennsle Metoasl pewenus 3aaaun Komm: meton Jiinepa, meton Pynre—Kyrra.
7.4. InddepennmanbHble ypaBHEHUS BRICITUX MOPsAAKOB. 3agada Komu. Teopema
CYILIECTBOBAHMS U €UHCTBEHHOCTH peleHMs 3aaaun Komm. YpaBHeHus,10MycKaroye
MIOHVKEHUE TIOPSAIKA.

7.5. Jluneitnsle nuddepenHransable ypaBHeHus. [loHaTue 0OAHOPOAHOTO U HEOTHOPOIHOTO
ypaBHeHus1. JInHeitHbIe ogHOpOoaHBIEe TUuddepeHnnanbapie ypaBHeHus. CucteMa
¢byHIaMeHTanbHBIX pemenuii. Obuee pemenue. JInHeitHbIE OAHOPOAHBIE YPABHEHUS C
MMOCTOSTHHBIMH KO3 hHUIIUCHTAMH.

7.6. JIuneitHble HEOAHOPOIHBIE MU PepeHnanbHbIe ypaBHEeHUs. Teopema 0 CTpyKType 001Iero
pewenusi. Merop Jlarpanka Bapualiu MpOU3BOJIBHBIX MOCTOSIHHBIX. JIMHEITHBIE HEOAHOPOIHbIE
yYpaBHEHHUS C TIOCTOSSHHBIMHU KO3 GUIIEeHTaMH. Y paBHEHHs ¢ IPABOil YaCThIO CHEIMATBHOTO
BUIA.

BBITMOJTHEHHE KOHTPOJIbHON paboThI 2

PA3JIEJI 8
Pasnen 8. Psiabl

8.1.Yucnossie psaapl. CXOQUMOCTh M cymMMa psiga. HeoOxonumoe yciioBrue CXOIUMOCTH.
JlelicTBUA CO CXOASAMMUCS PSAAMU.

8.2. UncnoBsbie psijibl C MONOKUTEIbHBIMU WieHAMU. JlocTaToOuHbIE MPU3HAKK: CPaBHEHUS,
Hanambepa, pagukansHbiii npu3zHak Komm, naTerpanbHbiil npusHak Komm.
8.3.3HakonepeMeHHbBIC PsAbl. AOCOJIFOTHAS U YCIOBHAS CXOJMMOCTU. 3HAKOYEPETYFOIIHECS



paabl. [Ipusnak JleitOnuma.

8.4.®yHkIMoHanbHbBIE psiabl. O0macTh cxoaumocTh. [ToHsTHE paBHOMEPHON CXOIUMOCTH.
Teopema cxonumoctu Yebniena. Teopema. Beliepmrpacca. CBoiicTBa paBHOMEPHO
CXOZSIIMXCS PALIOB.

8.5.Ctrenennsnie psaasl. Teopema AGens. Paguyc cxogumoctu. OCHOBHBIE CBOMCTBA CTETIEHHBIX
PAIOB.

8.6.Paznoxenue ¢pynkuuii B crenennsle psabl. Psag Teitnopa.

8.7.IlpuMeHEeHNE CTENIEHHBIX PAAOB K MPUOIMKEHHBIM BBIYUCICHUSM.

8.8. Pan ®@ypoe. Paznoxenue nepuoanueckux GpyHkuuii B psg Oypre. PopMynupoBKa ycIoBUN
Pa3I0KUMOCTH B TOUKE.

8.9. Psap1 Ddypre 11 YETHBIX M HeUeTHBIX (pyHKIMA. Pa3znoxenue B psag Pypwe
HENepUOINYECKUX (PYHKIIMH.

BBITIOJTHEHHE KOHTPOJIBHOU pabOTHI 2

PA3JIEJ 9
I[OHyCK K 3a4CTy C OHCHKOﬁ

3amuTa KOHTPOJIbHOU paboThI 1

PA3JIEJI 10
3ayeT ¢ OIEHKOH

3aveT ¢ OLEHKOH

PA3JIEJ 11
Jlomyck K 3K3amMeny

3aluTa KOHTPOJIbHOU paboThl 2

DK3aMeH

9K3aMCH



