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1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Heyb AMCHUILVINHBI. OBJa/ICHUE KJIACCUYECKUMH METOJaMHM MaTeMaTHUKH, Kak oOlie-
HaYYHBIMH; (OPMHUPOBAaHNE CUCTEMAaTHUYECKUX 3HAHUN OCHOBHBIX OIPEEIICHUI, TEOpeM, TEOpUi
U3 Kypca MaTeMaTHKH, aITOPUTMOB U METOJOB PELICHUs MaTeMaTHYECKUX 3aJad U 3ajad, CBi-
3aHHBIX C MATEMaTHYECKUM MOJICIIMPOBAaHUEM; HAyYHOE 0OOCHOBAaHUE TEOPEM, NMPEITIOKECHUN U
METOJ0OB MaTEMaTUKH; U3YYCHHE POJIM MU MECTa JUCLUIUIMHBI B CUCTEME MAaTEMATHYECKUX U
€CTECTBEHHBIX HayK; ()OPMHPOBAHUE YMEHUH ONMHMCHIBATH MATEMATHYECKUM SI3BIKOM pPEaIbHBIC
(bu3nyecKre NpoLecchl IpU PELICHNH 3a/1a4.

1.2 Mecto nucuumiimabl B crpykrype OOIL: [ucuunnnaa «MaTteMaTndeckuii aHalinu3»
OTHOCHTCSI K AUCLUIUIMHAM 00s3aTeNbHOM yacTu (d4acTH, (opMUpPYyeMOil ydacTHUKaMH 00pa30-
BaTeNbHBIX OTHOIIEHUIT) O6soka b1 (51.0.22).

JMucummmza «MaTeMaTHYecKuil aHaiu3» OPraHuYHO IPOAOJDKAET U3yUYEeHUE MaTeMaTH-
KM, paclIMpsieT U YIiIyOJiseT MaTeMaTUYeCKUE 3HAHUSI CTYJI€HTOB, Pa3BUBAET UX YMEHUS, HAaBbI-
KU peuIaTb MaTeMaTHYecKue U (U3NYeCKue 3a1a4H.

1.3 JucuuniuHa HanpaBJ/jeHa Ha (opMUpPOBaHNeE CieayIOIMnX Komnerenuuii: YK-1,
[1K-2, OIIK-8:

- YK-1. CriocobeH ocyecTBIsTh NOUCK, KPUTUUECKUM aHAIU3 U CUHTE3 HUH(popManuu,
IIPUMEHATh CUCTEMHBIN MOAXOJ Ui PELICHHs MOCTaBJICHHBIX 3a7a4, HHAUKATOPOM JOCTHXKE-
HUsL KOTOPOH SABJISIETCS:

e VK-1.1 JleMoHCTpUpYET 3HaHHE OCOOEHHOCTEN CUCTEMHOTO U KPUTUYECKOTO MBILLIE-
HUS ¥ TOTOBHOCTb K HEMY.

- TIIK-2. CrnocoOeH oCymIecTBISATh MENarorndeckyro JesSTeNbHOCTh MO MPO(UIBHBIM
npeaMeram (AMCUUIUIMHAM, MOAYJISIM) B paMKax IPOrpaMM OCHOBHOI'O OOILEro U cpeiHero 0o-
1ero 00pa3oBaHus; HHAMKATOPOM JIOCTIKEHHSI KOTOPOH SIBIISIETCS:

e [IK-2.2 Biageer OCHOBHBIMH IOJIOKCHUSIMH KJIACCHUYCCKUX PA3ACIIOB MaTeMaTH4e-
CKOHM HayKH, CUCTEMON OCHOBHBIX MaTEMAaTUYECKUX CTPYKTYP U METOJIOB.

- OIIK-8. CriocoOeH OCYIIECTBIIATh MeJarornuecKyro eI TeIbHOCTh HA OCHOBE CITCIIH-
QJIbHBIX HAyYHBIX 3HAHNI; HHAMKATOPAMH JIOCTH)KEHUS KOTOPOU SBIISAETCS:

e OIIK-8.3 JIleMOHCTpUpPYET CHELMAIBHBIE HAYUHbIE 3HAHNS B TOM YHUCJIE B IPEIMETHOU
obnacTH.

1.4 TlepeyeHb NJIAHNUPYEMBIX Pe3yJIbTATOB 00y4eHusl. B pe3ynbraTe U3ydeHus qUcCLu-
IUTMHBI CTYAEHT JOJIKEH

- 3HATD.

- OCHOBHBIE TOHATHUS, YTBEPXKJIEHUS U METO/Abl TEOPUH (PYHKIMNA OJHOIN MEepeMEHHON: MOHSITHS
(GYHKIMU OTHOM MepeMeHHOMN, 001acTH ONpe/ieIeHnsl U MHOYKECTBA 3HaUeHUH (yHKIUH, TocIIe-
JIOBAaTEJIbHOCTH, Ipesena, GyHKIIUN HENPEepPbIBHON B TOUKE, HA MHOKECTBE; CBOMCTBA OCHOBHBIX
3JIEMEHTapHbIX (QYHKIMH, CBOMCTBA (DYHKIHMA, UMEIOLIEH Mpeien, METO/Abl BBIYUCICHUS Tpese-
JIOB; CBOMCTBA (DYHKIIMIA, HEMPEPHIBHBIX B TOUYKE U HA OTPE3KE, AJITOPUTM UCCIIEOBaHUS (DyHK-
LIMY HA HEMIPEPBIBHOCTE;

- OCHOBHBIE MOHSATHS, TEOPEMbI U AITOPUTMBI U (HEepEeHIINATBHOTO UCUUCIEHUS QYHKIMI O
HOW MEepeMEeHHOM: MOHATHE MPOU3BOJHOM, MpaBUiia HAXOXKIEHUS MPOU3BOJIHBIX, TAOIHUILy MPO-
M3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH, T€OMETPUUYECKHUIM CMBICI TPOU3BOIHON (PyHKINU
B TOuke, nuddepeHnurana GyHKIUM B TOYKE, YpaBHEHHE KacaTelbHOM, HOpMali, CBOICTBa
muddepeHIMpyeMbIX QYHKIMM B TOUKE W HA OTpe3Ke, alrOPUTMbI Mcciaea0BaHus (PyHKIMUN Ha
HKCTPEMYM M HAXOXJIEHUE HauOOJIbIIEr0o U HAUMEHBIIETro 3HaYeHUH (QYHKIMM Ha OTpPE3Ke, ai-
TOPUTM IOJHOTO UCCIIEIOBaHMSI (PYHKIIMU U TIOCTpOeHus rpaduka;

- OCHOBHBIE MOHATHUS, TEOPEMBI U METOJbl HHTETPAJIBLHOIO MCUUCIEHUS (QYHKIMNA OIHOW mepe-
MEHHOM: TIOHSATHS HEOMpPEIeeHHbBIN U ONMpeIeICHHBIM HHTETPAN, UX CBOMCTBA, (hopmyny Hrro-
ToHa — JIeliOHMIIa, METOIbI MHTETPUPOBAHMS (C MTOMOIIBIO TAOIHUIIBI, 3aMEHOW MEepEeMEHHOH, 110
4yacTsIM), IpocTeilire Apodu U METOIbl MX UHTErPUPOBAHUS, MPUIOKEHHUSI HHTETPATIBHOTO HC-
YHCIIEHUS] B TEOMETPUH;
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- OCHOBHBIE TIOHATHS, TEOPEMBI U METObI TEOPUU (HYHKIIUN HECKOIBKUX NEPEMEHHBIX: MOHSTHUSA:
byHkuuu 2-X, 3-X nepeMeHHOM, 00JacTy ONpeNieNIeHusl, MHOJKECTBAa 3HaUCHHM, rpaduka QyHK-
UM 2-X IEPEMEHHBIX, JIMHUM YPOBHsI, IOBEPXHOCTU YPOBHS, Ipezena (pyHKLUUHU, HEIPEPbIBHO-
CTH (PyHKIIMH B TOYKE, YACTHOM MPOM3BOJHON MEPBOTO M BBICHIMX MOPSAKOB, nuddepeHuana
IEPBOr0 U BBICIIUX MOPSAKOB, 3KCTpeMyMa (QYHKIMHU 2-X IEPEeMEHHBIX, MPOU3BOAHON IO
HaMpaBJICHUIO, TPAIUEHTA, SIKCTpeMyMa (QYHKIMH 2-X TEPEMEHHBIX JBOWHOTO M TPOWHOTO WHTE-
rpajioB, KpUBOIMHEHHBIX uHTErpaioB | u |l poxa; cBoiicTBa npenena pyHKIMKA U QyHKIUN, HE-
NPEPHIBHBIX B TOUKE; YPABHEHUE KACATEIbHON IJIOCKOCTH M HOPMAJIH, aJITOPUTMBI HAXOXKICHUS
IPOM3BOJIHBIX BBICIIMX MOPSJIKOB; QJIFOPUTMBI HAXOXKJICHHS dKCTpeMyMa (pyHKUUMI ABYyX nepe-
MEHHBIX, HANOOJIBIIETO U HAUMEHBIIETO 3HAYCHUH (YHKLIUU HAa KOMIIAKTEe; CBOMCTBA ABOWHOTO
U TPOMHOI0 MHTErpajioB, KPUBOJIIMHEHHBIX HHTErpainoB | u |l poga, MeTobl X BBIYUCICHUS; all-
TOPUTM BOCCTaHOBJIECHHUS ()YHKIIMHU C MTOMOIIBIO MoJTHOTO Auddepennnana;
- OCHOBHBIE ITOHATHUS, TEOPEMBl U IIPUMEHEHHs TEOPUH PAIOB: MOHATUS YUCIOBOrO, (PyHKIHO-
HAJILHOTO, CTETIEHHOTO PsAa, CXOAAIIETOCS M PACXOMSALIETOCs PsiIoB, aOCOMIOTHO U YCIOBHO
cxozduierocs psaaa, paga Oypbe; CBOUCTBA CXOAALIMXCS PsIOB; HEOOXOAUMBINM MPU3HAK CXOH-
MOCTH; JIOCTaTOYHBIE MPHU3HAKH CXOAMMOCTH TIOJOKHUTENBHBIX PAIOB: MPU3HAKA CPAaBHEHHS,
npusHak Jlanam6epa, Ko, narerpanbablii npuzHak Komm; anroput™ pazinoxeHus GyHKIUN B
CTETIEHHOU psi/; TaOJMMYHBIE CTETIEHHBIC PS/IbI, MX MPUMEHEHHs; (POPMYJIBI IS BBIYMCICHUS KO-
s dunmentor psga Oypwe; Teopemy upuxiie; anroputmsl pasnoxenus 2 7T, 2| — nepuoande-
CKHUX, YETHBIX U HeUeTHbIX (QyHKIMIA B psj Dypee;
- OCHOBHBIC TIOHSATHS U METOABI pemeHus auddepeHInanbHbIX ypaBHEHHA: TOHATHS: audde-
PEHLMAIBHOIO ypaBHEHMs N-ro MOpsijiKa, IepBOro MopsaKa, peleHus, o0Iero, 4acTHOro, 0co-
0oro peueHui, U30KIMHBI, MOJI1 HaNpaBICHUM, JIMHEHHOIO OJHOPOJHOIO U HEOJHOPOIHOIO
T epeHIMaIbHOr0 ypaBHEHUs BBICIIUX MOPAIKOB C OCTOSHHBIMU KO3 GUIIMEHTaMH, CUCTE-
Mbl g epeHInanbHbIX YpaBHEHUH, HOPMABHON cHCTEMBI U (epeHINATBHBIX YPaBHEHHIH,
CUCTEMBl JTUHEHHBIX Tu(epeHINaIbHbIX YPABHEHUH; TeOpeMy CYLIECTBOBAHUS U €IMHCTBEH-
HOCTH penieHus 3aaa4n Komy; Tunsl quddepeHnnanbHbpIX YpaBHEHUH epBOTo MOPsIIKa; METO-
JIbl pEIIEHUH ypaBHEHUH € pa3fessiolIMMUCS MEPEMEHHbIMH, C OJHOPOAHBIMU (YHKIUAMH, B
noJHbIX nuddepeHnuanax, TMHeHHbIX, bepHymum; Tunel quddepeHanbHbpIX YpaBHEHUH, 10-
NYCKAIOUMX MMOHMKEHHE MOPsIKA, METOJbl UX PELICHHs], METOJbl PELICHUs JIMHEHHOTo OJIHO-
POIHOTO ¥ HEOTHOPOJIHOTO MU(GEPEHITNATFHOTO YPABHEHUS BBICIIUX MOPSAKOB C IMMOCTOSHHBI-
MU K03 uIeHTaMH,
METO/Ibl PEIIEHUsI CUCTEMBI AUPPEepeHIINaTbHBIX YPABHEHUH, HOPMaIbHON CUCTEMBI T depeH-
[UAJIbHBIX YPaBHEHHM, CCTEMBI JINHEHHBIX U] depeHInanbHbIX ypaBHEHUH.

- yMeThb!
- HAXO/IUTh 00JIaCTh onpeieneHus: GYHKINUU, CTPOUTH rpaduku GYHKIHN C TOMOIIBIO IpauKOB
OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHNA, HAXOIUTH MPeelTbl (DyHKIIHIA, UCTIONb3Ysl OCHOBHEIE MTpa-
BUJIa U TEOPEMBI TEOPUHU TPEAEIIOB, UCCIEI0BATh HENPEPHIBHOCTh (PYHKIINY;
- HaXOAWTbH MPOU3BOJHYIO (QYHKIWH, nupdepeHInai, COCTaBIsATh YpaBHEHUE KacaTeIbHOH U
HOpMali K rpaduky GyHKIMHU, NPUOIMIKEHHO BBIYMCIATH 3HaYeHUs (YHKIMHU, HCIIONIB3YS Teo-
MeTpUYecKuii cMmbich auddepeHnmana ¢(yHKIUH, TPOBOAUTH HCCIEIOBAHHE MOHOTOHHOCTH
(byHKIMH, BBIMYKJIOCTeH rpaduka GyHKIMU, HAXOAUTh aCUMITOTHI Irpaduka GyHKIUH, TPOBEIS
ucclienoBanne QyHKIMH, TIOCTPOUTH TpaduK, UCCIIETOBATh SKCTPEMAIbHBIE CBOWCTBA (PYHKIINY;
- HaXOJMTh HEOIpe leIeHHbIE MHTETPaJIbl M BBIYUCIATH ONpeeTIeHHbIE 10 TalbJuie, 3aMeHsIs 1e-
PEMEHHYIO0, 10 YacTsAM, OT PAalMOHAIbHOM, TPUTOHOMETPUYECKOU, UppallMOHATBHON (DYHKIIMA,
BBIYUCIIATH IUIOLIA b, JUTMHY IyTH KPUBOM, 00BEM Tela BpalleHus;
- HAXOJIUTh M CTPOHTH Ha YepPTEKe 00JIACTh omnpeaeTeHnus QYHKIHA 2-X, 3-X IepeMEHHbBIX, BbI-
YUCIATH Mpeaebl QYHKIMU 2-X TepEeMEHHBIX, UCCIIEI0BaTh HENPEPHIBHOCTh (PYHKIUH 2-X Tie-
PEMEHHBIX B TOUKE,
- HAXO/IUTh YaCTHbIE TPOU3BOIHBIC, TH(DDHepeHIInabI,
- COCTaBJIATh YpaBHEHUE KacaTeIbHOH IIIOCKOCTH, HOPMaJIH,
- UCCIIEI0BATh SKCTPEMYM (DYHKIMH 2-X MIEPEMEHHBIX,



- HAXO/IUTh HanOoJIbIlIee U HAMMEHbIIEe 3HaYeHUs (PYHKIUH 2-X IEPEMEHHBIX Ha KOMIIAKTe,
- BBIYUCJIATH ABOMHBIC, TPOWHBIE, KPUBOJIMHENHBIE HHTETPAJIBL,
- BOCCTAHaBJIMBATh (DYHKIIUIO C IOMOLIbIO KpUBOJIUHEWHOro nHTerpaia Il pona;
- MCCIIEI0BATh MOJOXKUTENBHBIN U 3HAKOUEPETYIOIIUNCS PSIIbl HA CXOUMOCTb,
- HaXOJIUTh 00JIACTh CXOAUMOCTHU CTEIIEHHOI'O pAAa,
- packiaabIBaTh (QYHKIUIO B PSijI,
- IPUOJIMKEHHO BBIYMCIIATh 3HAYEHUS (PYHKLUHI U ONpE/IelIeHHbIX UHTETPAJIOB,
- packiazapiBath B psijg Oypee 2 v, 2| — mepruoAnvecKux, YeTHBIX U HEYCTHBIX (YHKIIHIA;
- ONIpeNeNsATh NopAAoK AU depeHnanbHOro ypaBHeHus,
- OTIPENIENATh TUN JU(PEepEeHIINATHLHOIO YPAaBHEHUS, B COOTBETCTBUHU C TUIIOM, BBIOMPATh METO]
pemeHust quQGepeHIaIbHOr0 YpaBHEHUS IIEPBOT0 MOPSIIKa,
- pewiath quQQepeHraIbHble ypaBHEHUs ¢ pa3IesAIOLUMKICA IEPEMEHHBIMU, C OAHOPOAHBIMU
(GYHKIMSAMU U IPUBOASIIMECS K HUM, B IOJMHBIX AU QepeHnranax u mpuBoAsIIUecs K HUM, JIU-
HeliHbie, bepnyu,
- OTIPENIENATh TUI JU(PEepEeHIINATHLHOTO YPABHEHUS, IOy CKAIOIIETO MOHIKEHHIE MOPSIKa, BbI-
OupaTh METOJ €ro pelIeHus U pemmaTh TuddepeHIaIbHoe ypaBHEHU,
- pemarthb JMHEHHBIE OJHOPOAHBIE TU(PepeHIHaTbHbIE YPaBHEHHS C IOCTOSHHBIMU KO3 HUIH-
€HTaMU, JIMHEeHHbIe HEOJHOPOAHbIE TU(depeHIINATbHbIE YPAaBHEHUS ¢ IOCTOSHHBIMU KO3 du-
LIIEHTAMH U IIPAaBOM YaCThIO CIELUAIBLHOTO TUIIA WM IPOU3BOIHOM IPABOU YaCThIO,
- ONIPE/IENNUTh THII CUCTEMBI AU PepeHIINATbHBIX YPaBHEHUH,
- pemarb HopMaJIbHbIE CHCTEMBI AU pepeHInanbHbIX YPaBHEHUH METOIaMU: CBEJICHUS K OJTHO-
My auddepeHIraIbHOMY YPaBHEHHUIO BBICLIETO MOPsAKa, HHTETPUPYEMbIX KOMOMHAINH,
pemaTh TUHeWHbIe cucTeMbl Au(epeHnnanbHbIX YPaBHEHUH METOIOM Diiepa.

- BJIa/IeTh. YMEHUAMHU

- HAXOJAUTb 00J1aCcThb OIpCACIICHUA q)YHKI_[I/II/I, PaCKpbIBAaTh HCOIIPCACICHHOCTHU

olo

, BBIUUCJIATH IPEEIIbl, UCCIEI0BATh HEMPEPHIBHOCTh B TOUKE;
- BBIYHCIIATH POU3BOIHYIO (PYHKIIMU B TOYKE, HCIOJB3Ysl paBmia nuddHepeHIupoBaHus Haxo-
JUTh NPOU3BOAHYIO (DYHKIMHU, IPUOJIMIKEHHO BBIYUCIIATH 3HAUCHUE (DYHKIMH, COCTABIATh YPaB-
HEHHS KacaTelIbHOW W HOPMaJIH, UCCIIEA0BATh SKCTPEMaIbHbIE CBOWCTBA (DYHKIIUU M HAXOIHUTH
HauOoJIbIlIee M HaUMEHblIIee 3HaYeHUs (PYHKIIMU Ha OTPE3KE;

- HaXOJWTh HEOIIPeIeICHHBIE MHTETPAIBI M BBIYHCIIATH ONpECIICHHBIE 110 Ta0nIe, 3aMeHsIs T1e-
PEMEHHYI0, 110 YacTsM, HHTerpupoBath npocteimue apoou I, I, 11l Tuna, BerMucaaTh miomab
KPUBOJIMHENHOH TpAIELNH;

- HAXO/IUTh 00JIACTh ONpeieNeHust GYHKIUHU 2-X NEePEMEHHbIX, HAXOJUTh Mpeebl QyHKIMU 2-X
NIEPEMEHHBIX, IPUMEHSISI TTOJISIPHBIE KOOPAWHATHI,

- HAXO/IUTh YaCTHbIE IPOU3BOIHBIE,

- HCCIIEIOBATh 3KCTPEMYM (PYHKIIMU 2-X IEPEMEHHBIX,

- HaXO/IUTh HanOoJIbIlIee U HAaMEHbIIIEe 3HAUEHUSI Ha KOMITAKTe,

- CTPOUTH 00JIACTH WHTETPUPOBAHUS, BBIUUCIATH MOBTOPHBIE MHTETPaJbl, TBOMHbIE, KPUBOJIU-
Hewnele |l pona;

- UCCIIEI0BATh MOJIOKUTENBHBIN 1 3HAKOUYEPE Ty OIUICS pSAAbl Ha CXOAUMOCTD,

- HAXOJIUTh 00JIACTh CXOAMMOCTH CTETIEHHOTO psfa,

- packiaabIBaTh (QYHKIHIO B Psijl, MPUOIMKEHHO BBIYUCIATH 3HAUCHUS QYHKIMNA U OnpeieNeH-
HBIX HHTETPAJIOB,

- packiagpIBath B psig Oypee 2 v, 2| — nmeproandeckue, YeTHbIE U HEYETHBIE (DyHKIINY;

- oTIM4aTh TuddepeHInaIbHOe ypaBHEHNE OT alreOpandecKkoro ypaBHEHHUS,

- OTIpeNeNATh NopsAAoK AuddepeHInaIbHOr0 ypaBHEHUS,

- pemathb audQepeHIraIbHbIe YPaBHEHHSI C Pa3ISISIONIMICS IEPEMEHHBIMH, C OJTHOPOIHBIMA
(byHKUMAMY, B TOTHBIX TUddepeHmanax, TuHelnbsle, bepaym, uHeiiHble 0HOPOIHBIE U He-
OJTHOPOIHBIE MU depeHITNaTFHBIE YPAaBHEHHUS BBICIINX MTOPSIKOB C TIPAaBOH 4acThIO0 KBa3UMHO-
TOYJICHOM,
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- peuiaTb HOpMaJbHbIE CUCTEMBI AU PepeHInaNbHBIX YPaBHEHUI METOIOM CBEACHUS K OJHOMY
Qg depeHIaIbHOMY YPaBHEHHIO BBICIIETO MOPSIKA, JIUHEHHBIE CHCTEMBbI TU(depeHIIHaTbHBIX
ypaBHEHUI METOJIOM Dilepa;
1.5 O0masi Tpy10eMKOCTh IMCUMILIMHBI «MaremMaTuueckuil aHaius3» cocraBiser 15
3ayeTHbIx equnmnil (nanee — 3E) (540 yacon):

Kou-
No HaumenoBanme pa3jaena Kypc | Cemectp BO 3E
4acoB
1. | ®yHKIMK OMHOHM IMEPEMEHHOMW: TEOPHs IPEICIOB U He- 1 1 9 25
IIPEPBIBHOCTD ’
2. | Inddepennmanbaoe ucunucieHrne GpyHKIMNA OIHOW mepe- 1 1 54 15
MEHHOM: Mpou3BOIHAs U auddhepeHIan ’
3. | [lpunoxenue auddepeHnnanbHoe ucuucieHne QyHKIUI 1 2 54 15
OJIHOM MepeMeHHOMN ’
4. | NnTerpanbHOe HcUMcIeHne QyHKIMNA OJHON TIepEMEHHOM 1 2 90 25
5. | OyHKIMK HECKOJIbKUX TEPEMEHHBIX: Tpeiei] W Hempe-
peiBHOCTE. Jluddepennmanbaoe ucunciacHune QyHKomid | 2 3 108 3
HECKOJIbKUX MEPEMEHHBIX
6. | MHTerpanpHOe McUHCIeHUEe (YHKIMA HECKOIBKUX Iepe- 5 3 36 1
MEHHBIX
7. | Panpl 2 4 36 1
8. | IuddepeHunanbHpie ypaBHEHUS 3 5 72 2

O0masi TpyA0eMKOCTh JMCHUILNIMHBI «MaremaTuyeckuii aHanu3» coctasiser 15 3a-
YETHBIX €OUHUL.
IIporpamma mpeaycMaTpuBaeT U3y4E€HHUE MaTepuaa Ha JIEKIUAX U NIPAKTUYECKUX 3aHsA-
tusx. [Ipenxycmorpena camocrositenpHas paboTa CTy/AEHTOB 10 TeMaM M paszzaenam. IIposepka
3HaHUH OCylIEeCTBIsIeTC PPOHTAIBHO, UHAUBH Y aTbHO.
1.6 O6bem AMCUMIIMHBI M BUABI YUeOHOI 1esiTeIbHOCTH

O0beM TUCHUILIMHBI M BH/IbI YUe0HOl JiesiTeJbHOCTH (0uHasi popMa o0yueHuUs1)

Bup yuyeoHou Bcero ya- | Cemectpl | Cemectp2 | Cemectp3 | CemecTp4 | CemecTpS
padoThI COB
OO6mast TpyaoeM- 432 108 108 72 72 72
KOCTb
AynuTopHBIE 3a- 216 54 54 36 36 36
HATUS
Jlexumn 86 22 22 14 14 14
[TpakTnueckue 130 32 32 22 22 22
3aHSITHSI
CamocrosiTenbHas 216 54 54 36 36 36
pabora
Bun  wurorosoro - 9K3aMeH 9K3aMeEH 9K3aMEH 3aueT 3aueT
KOHTPOJISI
2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
YueOHO-TeMaTHUecKHii I1aH | cemecTp

‘ Ne ‘ HaumeHnoBanue ‘ Bcero ’ AyaUTOpHBbIE 3aHATHS ’ Camocrosi-




TeM (pa3aesioB) 4acoB IIpakTnyeckue | TeJbHAas
Jlekuuu
3aHATHA padora
1. | ®yHkuun OJHONW NEPEMEHHOM:
Teopus MPEesiOB U HEMPEPhIB-
HOCTh 62 14 22 26
2. | AuddepennuanpHoe ucyucIiie-
Hue (YHKUUN OIHOU MepeMeH-
HOHW: mpousBogHas W audde-
peHIman 46 8 10 28
DKk3aMeH 36
nuToro 108 22 32 94
YueOHo-TeMaTnueckuii miad |l cemectp
AyAUTOpPHBbIE 3aHATHS Camocrosi-
HaunmenoBanmue Bcero YAUTOP
Ne I[IpakTnyeckue | TeJbHasA
TeM (pa3aesioB) 4acoB Jleknun
3aHATHS pabora
3. | Ilpunoxenue muddepenn-
albHOE HcYMcleHue (yHKUUN
OJIHOW TIEPEMEHHOM 36 6 10 20
4. | UnrerpanbHOE VICYHUCIICHHE
(YHKIMI OJTHOM IEpeMEHHOM 72 16 22 34
OK3aMeH 36
UTOoro 108 22 32 54
YuebHo-TeMmaTnyeckuii miiau |11 cemectp
AYIUTOPHBIE 3aHATHUS Camocrosi-
HaumenoBanue Bcero
Ne IIpakTHyeckne | TeJbHaA
TeM (pa3aesioB) 4acoB Jlekunu
3aHATHSA padora
5. | OyHKIMH HECKOJBKUX Tepe-
MEHHBIX: TpeJiesl U HenpepbIB-
HOCTBb. HuddepenunanbHoe
ucuucienue  QyHKuuil  He-
CKOJIBKUX MTEPEMEHHBIX 40 8 12 20
6. | MuTerpansHoe UCUHCIICHHE
GyHKIUI HECKOJNBKHUX Iepe-
MEHHBIX 26 6 10 16
OK3aMeH
UTOrO 72 14 22 36
YueOHo-TeMaTH4eckuii mian IV cemectp
AYIUTOPHBIE 3aHATHUS Camocrosi-
HaumenoBanue Bcero
Ne IIpakTnyeckne | TeJbHas
TeM (pa3aesioB) 4acoB Jleknun
3aHATHS pabora
7. | Panel
72 14 22 36
3auér
UTOrO 72 14 22 36
YueOHo-TeMaTHYeCcKHii I1aH V cemecTp
‘ Ne ‘ HaumeHnoBanue ‘ Bcero ‘ AyaUTOpHBbIE 3aHATHS ‘ Camocrosi- ‘




TeM (pa3aesioB) 4acoB IIpakTnyeckue | TeJbHAas
Jlekuun
3aHATHA padora
8. | Auddepenmansupie  ypaBHe-
HUs 72 14 22 36
3auér
UTOro 72 14 22 36
NHTepakTUBHOE 00YUYeHHE 110 JUCHUILIMHE
HaumenoBanue Bun @opma Koa-
Ne HHTEPAKTUBHOIO | BO
TeM (pa3aesioB) 3aHATUA
3aHATHSA 4acoB
1. | ®yHKUIUM OMHOW TIEPEMEHHOW: TEOpHUs IIpe- Pabota B mapax,
JIEJIOB Y HETIPEPBIBHOCTD 110 rpyIlaM, UH-
IIpakTHueckoe | IUBHIyalIbHAs 5
3aHATHE pabota cTyneHTa
C OTYETOM IIpe-
110/1aBaTENI0
2 [[H(b@iepeHHHaﬂbH?e MCHHMCIICHUE | (yHKIIMIA [TpakTuueckoe | Pabora B mapax,
OJTHOW TIepeMEeHHOM: mpou3BoaHas u audde- 1,5
3aHsTHE 10 rpynmnam
peHIMan
3. | Ilpunoxenne muddepeHnraIbHOE HCUHCIIe- Pabota B mapax,
HUe QPYHKIMH OHOM IEpeMEHHOM I10 TpyIIam, uH-
IIpakTueckoe | auBUIyaIbHAs 4
3aHSTHE pabota cTyneHTa
C OTYETOM IIpe-
110/1aBATENI0
4. | NuTerpasibHOe McUUCiIeHne (DYHKUUN OJIHOM Pabota B mapax,
IIEPEMEHHOMN I10 TpyIIam, uH-
IIpakTHueckoe | OUBHIyalIbHAs 8
3aHsTHE pabota cTyeHTa
C OTYETOM IIpe-
10/1aBATENI0
5. | OyHKIMM HECKOJBKUX MEPEMEHHBIX: Mpeae Pa6ora B mapax,
u HemnpepbiBHOCTh. [uddepennnansuoe uc- 10 TpyInam, uH-
yuciaeHne (QyHKUMH HEecKOJIbKUX TmepeMeH- | [Ipaktuyeckoe | nuBUAyanbHas 45
HBIX 3aHATHE pabora cTyaeHTa ’
C OTYETOM IIpe-
10/1aBATENIO0
6. | MurerpanpHoe wucumucienue QyHkouid He- | [IpakTrueckoe | Pabora B mapax, 5
CKOJIBKUX MTEPEMEHHBIX 3aHsTHE 0 rpynmnam
7. | Panel [Tpaktuyeckoe | Pabora B mapax, 3
3aHsTHE 0 rpynmnam
8. | Auddepenunanbable ypaBHEHHS [Tpaktuyeckoe | Pabora B mapax, 7
3aHsTHE 0 rpymnmnam
UTOoro 35

3 COIEPKAHUE TEM (PA3/EJIOB)

Tema 1. ®yHKIMHU OIHOM NepeMEeHHOIi: Teopus Npeae0B U HeNPePbIBHOCTD
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MHOXeCTBO AEUCTBUTENBHBIX uuceln. OrpaHudYeHHbIE, HEOIPAHMYEHHBIE MHOKECTBA.
ITpomexyTku. TouHast BEpXHssl U TOUHAsA HYDKHSAA TPAaHU OTPAaHUYEHHOIO MHOKECTBA, UX CyIIe-
CTBOBAHHE.

Otobpaxenus. JleficTBuTenbHass (GyHKUMs JEHCTBUTENbHOM mepemMeHHoi. CBoiicTBa
bynkumid. CnoxHas Gyukmnus. ObpatHas QyHKIIHS.

[Ipenen ¢ynkmun B Touke. CBOMCTBAa (PyHKUIMHU, UMEIOLIEH mpeaen B Touke. OQHOCTO-
ponnue npezensl. [Ipenen GpyHkunn Ha GeckOHEUHOCTH M OECKOHEUHBIH npenen. Yucnoas no-
cienoBarenbHOCTh. [Ipenen yncinoBoil nocienoBaTebHOCTH. Teopema o mpenene MOHOTOHHOU
nocJe0BaTeIbHOCTH. beckoHeuHo manble GyHKIMU U UX cBoMcTBa. [Ipeaen cymmel, npousBe-
neHus, yactHoro. IlpenensHblil epexo/ B HepaBeHcTBax. [penen ciaoxuoi Gynkiun. Ilepoiii
3aMmeyatenpHblil npeaen. Yucno €. Bropoit 3ameuarensHbiii mpenen. CpaBHeHHE OECKOHEYHO
MaJbIX (yHKITHH.

HenpepbBHOCTh ()yHKIIMM B TOYKE W HA MHOXKECTBE. ApHU(PMETHYECKHE ONEepalliy Hal
HenpepbrIBHBIMU (pyHKIMIMH. HenpepblBHOCTH aneMeHTapHbIX (GyHKUui. [IpeaensHblil nepexon
10JT 3HAKOM HempepbiBHOW (pyHKIMH. HenmpepbIBHOCTH crokHOU (yHKIMH. TOYKHM pa3pbiBa U UX
knaccudukanusa. CBoHCTBa PYHKIINI, HEMTPEPHIBHBIX HA OTPE3KE.

Tema 2. IndppepenuuanbHoe ucHucjieHne (PYHKUIHI OAHOI MepeMeHHON: MpPoOU3-
BOJAHAs U Ju(ddepenunan

[TponsBomHas GyHKIHH, €€ TCOMETPHUSCKUN CMBIC. YPaBHCHHE KacaTeIbHOU K rpadu-
Ky pyHkuuu B Touke. CBA3b MEXAY HEMPEPHIBHOCTHIO (DYHKIIUU U CYIIECTBOBAHUEM MPOU3BOJI-
Hou. [IpaBuna nquddepennupoanust QyHKIuN. [Ipor3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHK-
nuit. uddepenuupyemocts ¢ynkiuu. Kputepuit nuddepenuupyemoctd QpyHKIUN B TOUKE.
Huddepennman GpyHKIHHM B TOUKE, €ro reoMeTpudeckuii cMbici. Juddepenuan cymmsl, mpo-
U3BEJICHUS] M YaCTHOTO, CI0KHOU (pyHKunu. MHBapuanTHOCTH (hopMbl 3anucu nuddepenuana.
[Tapamerpuuecku 3agannbie GyHKINH, X quddepenupoanue. [IponsBoansie u quddepeHm-
aJibl BBICHIMX MOPSAKOB.

Tema 3. Ilpuioxkenue nuddepeHunaibHoe ucuncienne GyHKUuid ogHONH NMepeMeH-
HOM

Teopema @epma. Teopema Posuta. Teopema Jlarpanxka. Teopema Komm. [Ipasuno Jlonu-
tana. @opmyna Teitnopa. [lpu3Haku MOCTOSHCTBA, BO3pacTaHUs U yObIBaHUS (DYHKIIMM Ha IpO-
MexyTke. MakcuMym 1 MUHUMYM. HeoOxoaumele ycrnoBust skcTpemyMa. JlocTaTouHble yCI0BHS
skcTpeMyMa. HaxoxeHre HanOobIlero 1 HaMMEeHbIIEro 3Ha4eHni (pyHKIMKM Ha oTpe3ke. Bol-
nykible QyHkiuu. Touku neperuda. Acumnrotsl. [loaHoe uccnenoBanue GyHKIUN U TOCTpOe-
HUe rpauKkoB GyHKLIUH.

Tema 4. UnTerpanbHoe ucuucjeHne (PyHKUMI 0HOM NepeMeHHOi

IlepBooOpazHas GyHKIMS U HeompeneneHHblH uHTerpas. OCHOBHBIE CBOMCTBAa HeOmpe-
JIeIEHHOT0 uHTerpana. Tabmauia ocHOBHBIX MHTErpaioB. lHTerpupoBanue no yactsam. Murerpu-
poBaHHE 3aMeHOW mMepeMeHHOW. VHTerpupoBaHue panuoHaIbHBIX (QyHKIMHA. MHTErpupoBanue
TPUrOHOMETpHUeCKUX (GYyHKIMI. VHTerpupoBaHue MPOCTEHIIMX HPPALMOHATIBHBIX (QYHKIIHH,
OouHoMMaNIbHBIN Tuddepenian. MHTerpupoBaHue NpocTeHIINX TPAHCIIEHACHTHBIX (YHKINH.

WuTerpupyeMocTh (QyHKIMHM U OIpeneieHHbId uHTerpan. HukHue u BepXHUE CyMMBbI
Hap6y. HeoOxoanmoe 1 JOCTaTOUHOE yCIOBUE HHTErpUpyeMocTH (yHKIMA. HekoTopsie Kinacchl
MHTErpupyeMbIX QyHKIMH. OCHOBHBIE CBOWCTBA omnpezaeneHHoro nurerpana. ®opmyna Herorto-
Ha-JleiiOHuIa. HTErprpoBaHue 1Mo 4acTsM U 3aMEHOM MepEeMEHHOM MOoJ] 3HAKOM OIpe/IEeIeHHO-
ro uHTerpajia. Beruncnenue momanei mwiockux ¢uryp. Beruucnenune o0bema tena. Beruuncie-
HUE JITTMHBI TTIAJAKON TyTH.

Heco6ctBennnie unrerpanst | u |l poma, ux cBoiictBa. CXoAMMOCTh HECOOCTBEHHBIX WH-
TerpanoB. ['eoMeTpruecKuil cMbICT HECOOCTBEHHBIX HHTEIPAJIOB.

Tema 5. OyHKUMH HECKOJIbKHX MepPpeMEHHBbIX: Mpeaes U HenpepbIiBHOCTH. Judde-
PEeHIHAJbHOE HCYHCIeHHe QYHKINH HECKOJIbKHX MepeMeHHBbIX

[Tonsitue Gpynkumii 2-X, 3-x nepeMeHHbIX. ['papuk GpyHkunn nqByx nepemeHssix. [Ipenen u
HEMPEPbIBHOCTh (PYHKIMH 2-X, 3-X mepeMeHHbIX. YacTHbIE TPOU3BOIHBIE (DYHKIIMI HECKOIBKUX
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MIEPEMEHHBIX, U3 TEOMETPUUYECKHUI cMbIca. KacaTenpHas MIIOCKOCTh M HOPMaJlb K OBEPXHOCTH.
Huddepennman u nupdhepeHupyeMocTb GyHKIUN HECKOIBKUX MEPEMEHHBIX; T€OMETPUUECKUNA
cMmbIci nostHOTO auddepennmana. JuddepeHnmupyeMocTs clioXHOW (HYHKIIMH, HHBAPUAHTHOCTh
dopmbl 3anucu noaHoro auddepennuana. JuddepennupoBanne HEsBHO 3aaHHBIX (YHKINH.
[TpousBogHas MO HAMpaBICHHUIO; TPATUCHT; TPOU3BOAHBIC U MU depeHIMAaNbl BBICIINX MOPSI-
KOB. DKCTpEMYM (YHKIHUU HECKOJIBKHUX MEPEMEHHBIX.

Tema 6. UnTerpajibHoe ucuncjaenne GyHKIMA HECKOJIbKUX MepeMeHHbIX

JIBOWHOW HMHTErpall, €ro CBOMCTBA, METOJbl BBIYMCIEHUS, NMPUMEHEHUS B T'€OMETPHUH.
TpoitHO# MHTErpa, ero CBOMCTBa, METO/Ibl BHIYMCICHUS, TPUMEHEHUSI B reomeTpun. KpuBomu-
HeliHble uHTerpaisl | u |l poga, ux cBolicTBa, METO/bI BEIUMCIIEHUSI, HEKOTOPBIE IPUMEHEHHUS.

Tema 7. Pannl

UYucnossle psaabl: OCHOBHBIE OHATUS TEOPUM YUCIIOBBIX psAaoB. HeoOxoaumbliii mpu3Hak
cxoaumoctu psaa. CBoiicTBa cxoagmuxcs panoB. ['apmonnueckuit psa. Heodxoaumoe u nocta-
TOYHOE YCJIOBHE CXOJAUMOCTH psAJa. JlocTaTOUHbIE IPU3HAKUA CXOJUMOCTH IOJOKHUTEIbHBIX YHC-
JIOBBIX PAAOB (Mpu3HaKu cpaBHeHus, [lamamOepa, Komu, naterpansubiii npusnak Komm). 3Ha-
Kouepeayroumecs psapl; TeopeMa JlelioHua; abCcot0THO M YCIOBHO CXOASAIIUECS PAJIBL.

Crenennsie psnbl: [lonstue cremenHoro psina. Teopema Abens. Ctpykrypa oOnactu
CXOAMMOCTH CTeNEeHHOro psiaa. Paguyc, nntepBan cxogumoctu. O01acTh CXOAMMOCTH CTEIEH-
Horo psna. Pasnoxenue ¢yHKuMu B cTeneHHOH psf; pan Teiinmopa. Hekoropblie mpuMeHeHUs
CTEIEHHbIX PSAIOB.

Psaner @ypoe: Tpuronomerpudeckuii psia Oypoe. Paznoxenue 2n-nepuoanyeckoit GyHk-
1y B psin Pypee (Teopema dupuxiie, pasnoxenue B psg @ypbe YeTHBIX U HEUETHBIX (PYHKIIHI).
Pasnoxenue 2l-nepuomuueckoit Gpyukuuu B psag Oypee. Paznoxenue B psag Oypre QyHKIuit
IIPOM3BOJILHOTO MEPHO/Ia; MPEACTABICHNE HENepUoanyecKo pyHkuuu psaom Oypoe.

Tema 8. luddepeHunanbHbie ypaBHEHUS

OcHOBHbIE TIOHATUS TEOPUU OOBIKHOBEHHBIX AupQepeHnanbHbIX ypaBHeHuit. Teopema
CYILLIECTBOBaHMS M €IMHCTBEHHOCTH peleHus 3aaauu Komu. YpaBHeHMs ¢ pa3festoluMucs
MEepPEeMEHHBIMH. YpaBHEHUS B NOJHBIX Auddepenunanax. OaHopoausie auddepeHranbHbe
ypaBHeHus. JIuHElHbIE ypaBHEHMS IIEPBOTO NOpsAKa. YpaBHeHue bepHyium. YpaBHeHus, He
pa3pelleHHble OTHOCUTENIBHO NMPOU3BOAHON. YpaBHeHus Jlarpanxka u Knepo. YpaBHeHnus, no-
MyCKalolle MOHMWKEeHHE nopska. JInHeiiHble ypaBHEHUsI N-TO MOPSAAKA: OCHOBHbIE MOHATUS U
oOmue cBoiicTBa. JIuHelHbIe OHOPO/IHBIE YPAaBHEHMS BBICIIUX MOPSAJKOB C IMOCTOSHHBIMH KO-
s ¢punmentamu. JInHelHble HEOJHOPOIHBIE YPABHEHHUS BBICIINX MOPSIKOB C MOCTOSHHBIMHU KO-
s dunmeHTaMi U TPaBON YaCThIO CIEHUANBHOTO BHJA. JIMHEWHbIE HEOIHOPOAHbIE YpaBHEHUS
BBICILIUX TOPSIIKOB C TMOCTOSIHHBIMU KO3(Q(QHUIIMEHTaMH U MPOM3BOJIBHOM MpaBoil yacTtbio. Oc-
HOBHbIE MOHATHUSA TEOPUM CHUCTEM JIMHEHHBbIX IuddepeHnnanbHbIX ypaBHeHUNA. Teopema cyie-
CTBOBAaHMS U €IMHCTBEHHOCTHU penieHus 3anaun Komu. MHTerpupoBanue cucreMm auddepeHnm-
aJbHBIX YPABHEHUH.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) 1JIsA CTYAEHTOB IO
N3YYEHUIO JTUCIUITJIMHBI

JlaHHBIE peKOMEHJAlNKU TpeTHA3HAYeHBl ISl CTYACHTOB (U3UKO-MaTeMaTHUeCKOro da-
KyJbTeTa HampaBJIeHUs MoAroToBkH OakamaBpa «44.03.05 Ilemarornueckoe obpa3oBaHUE» MPO-
bunp «Matematukay, npoduinb « DU3UKay.

[Ipouecc 0OyueHus ykazaHHOW JUCHUILIUHE MPECIEIYET CIETYIONINE Hean:

- O3HAKOMHUTH CTYJIEHTOB C OCHOBHBIMH MOHSTHUSIMU MAaT€MaTHYE€CKOrO aHajiu3a, METOJaMu pe-
EHHA 3a4a4, OTHOCAIIUMHUCA K MATEMATUICCKOMY aHAJIN3Y,
- Hay4HO 00OCHOBATh TEOPEMBI U MPEATIOKEHUS Kypca,
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- B KOMIUIEKCE € JPYTUMHU MaTeMaTHYECKUMU JTUCIMITIMHAMU MPOAOJIKUTh Pa3BUTHE MAaTEMaTH-
YECKOM KYJIbTYPBI JIOTUYECKUX PACCYKIECHUW U MPABUIBLHON YCTHOM M IIMCBMEHHOM MaTeMaTu-
YECKOM peun.

B pesynbraTte n3ydeHus: JUCUUILUIMHBI CTYIEHT AOJIKEH HMeTh MpeACTABJIeHHe O MECTE U
pOJIM MaTeMaTHYECKOro aHajlu3a B UCTOPUU HAYKH, B COBPEMEHHOW MaTeMaTHKe, 00 UCHOJIb30-
BaHUH METO/IOB MAaTEMAaTHYECKOTO aHalM3a B (PU3MKE M JIPYTHX €CTECTBEHHBIX HAayKax; AOJIKeH
3HATh OCHOBHBIE IIOHATUS, TEOPEMBI Kypca, BUbI MOZEIEH 1 CIocOObI UX MOCTPOEHUS, Mpeiia-
raemble 3TOW TUCUUIUIMHOM, METOABI PEILIEHUS OCHOBHBIX THUIIOB 3a/la4; AOJIKeH yMeThb Haxo-
JUTh TpeAensl (pyHKIUI OJHOW M HECKOJNBbKHX IEPEMEHHBIX, B TOM YHCJIE U KOMILJIEKCHBIX
byHkuui, nuddepeHpoBaTs, UHTETPUPOBATH (PYHKLIUU OJHOW U HECKOJIBKHUX IEPEMEHHBIX, B
TOM YHCJI€ KOMIUIEKCHbIE ()YHKIIMHU, UCCIIEA0BATh CXOAUMOCTb YHCIIOBBIX PSJIOB, PACKJIaIbIBATh
¢ynkuuu B psagsl Teitnopa u @yprwe, pemats JudepeHraIbHbIe YPaBHEHUS U UX CUCTEMBI.

Teopernueckuiit MaTepuan Kypca IpeACcTaBieH MJIaHOM JIEKLIMOHHBIX 3aHATHH C yKa3aHHeM
BOIIPOCOB, PACCMATPUBAEMbIX HA KayKJOU JIEKIIUU.

VY4ebHO-MeToIMYeCKHe MaTepuanbl M0 MNOArOTOBKE NMPAKTUUYECKUX 3aHATHH coaepikar
IUTaHBI [IPOBEJICHUS 3aHATUM C yKa3aHUEM IOCJIE0BATEIbHOCTU PAacCCMATPUBAEMBIX TEM, 3ajia-
HUS JUISL peLLieHHs] B TPYIINE U 3aJaHUs U1 CAMOCTOSITENIbHOM paboTHI.

B paboueii mporpamme mpeaCTaBiIeH MPUMEPHBIH BapHaHT KOHTPOJIBHBIX M CaMOCTOS-
TEJIbHBIX pabOT, KOTOPBIE IT03BOJISIET IPOBEPUTH YPOBEHBb YCBOCHHUS U3yUEHHOI'O MaTepUaa.

Pabouas mporpamma COIEpKHT MPOrpaMMBbl 3a4eTa W SK3aMEHAa, KOTOPHIC ITO3BOJISAT
HaunOosee H3(PPEKTUBHO OPraHU30BaTh MOATOTOBKY K HUM. IIpy moAroroBke K 3aHATHUAM, 3a4eTy
Y 3K3aMEHY CTYAEHTbI MOTYT HCIIOJIb30BaTh JIUTEPATYPY, IPUBEACHHYIO B paboueil mporpamme.

IToaroToBKy K 3a4eTy MM K3aMEHY HauOosiee palMOHalIbHO OCYLIECTBIATH IyTEM IO-
BTOPEHUS U CUCTEMAaTH3allMU Kypca C IMOMOIIBI0 KpaTKUX KOHCIEKTOB. IIpu pabore ¢ Teoperu-
YEeCKUM MaTepUaJIOM CTYAEHT JOJDKEH YSACHUTh HauOosiee BaXKHbIE MJIEU KaXJOW TeMbl, YMETh
MIOJIb30BATHCS OCHOBHBIMH TMOHATHSIMU M YTBEPXKICHHUSIMH (3HATh WX (POPMYyIMPOBKH, JIEMOH-
CTPUpPOBATh UX MCIIOJIb30BaHUE HA IIpUMeEpax, IOHUMaTh yCIOBUS IpUMEeHeHus U T.1.). Kak mpa-
BUJIO, KaX/1as TeMa, U3yUeHHasl B paMKax Kypca, COIEP>KUT Psii OCHOBHBIX 3ajay, IIpUueMaMu 1
METOAaMU PELIEHUsI KOTOPBIX J0JKEH BIaeTh CTYIEHT.

N3yuars maTtepuan pekoMeHAyeTcs Mo IUIaHy, MPEJCTaBICHHOMY B IJIaHE JIEKIUH (CM.
Bolle). [Tocne u3yyeHHs TEOPEeTUUYECKHX OCHOB KaXJIOM T€Mbl PEKOMEHAYETCS BBIIOJIHUTH 3a-
JAaHUS U3 IPAKTUYECKOTO 3aHATHS.

YuebHO-MeTOAUUECKOE 00ecIieUeHre CAMOCTOSTEIbHOM paﬁoTbl
CTYACHTOB IO JTUCHHUIIJINHE

KosmuectBo
4acos, B
®opMbI/BUABI i
HaumenoBanue . COOTBETCTBHM C
Ne CaMOCTOSITeIbHOM
pa3aeJia (TemMbl) yueOHo-
padoThI
TeMaTHYeCKUM
MJIAHOM
1. | ®yHkuuu OAHOM NEPEMEHHOM: Teo- Jomamnee 3ananue
pHst IIPEJIEJIOB U HEMPEPHIBHOCTD KonTtponbHas pabora 26
[ToaroToBKa K 3K3aMEHY
2. udpepeHmansHoe UCUHUCIICHUE
Jdd peHIMal: . JlomariiHee 3a/1aHue
(GYHKIMH OJHON TMEepeMEeHHOW: Tpo- 28
IToaroToBka K 3K3aMeHy
U3BO/IHAs M UG depeHIan
3. | Ilpunoxenne  muddepennmansHoe JomamiHee 3anaHue
UcUuCIIeHue (QYHKUUH OJHOW mepe- KonTtponbHas padora 20
MEHHOM IToaroToBka K AK3aMeHY
4. | UHrerpanbHOe ncumcieHue QyHKuun Jomaminee 3ananue 34
OJTHOW TIepEMEHHOM KonTtposnbHas pabota
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IToaroToBka K AK3aMeHY

5. | OyHKIMM HECKOJIBKUX TEPEMECHHBIX:
npezen W HenpepbiBHOCTH. udde-
peHIMaIbHOE HCUYHUCIeHUE (QyHKIMN
HECKOJIbKUX MEPEMEHHBIX

Jomarinee 3a1anue
KontponbHas padora 20
IToaroroBka K 3K3aMeHy

6. | MaTerpanpHOE UCUKCIICHUE (PYyHKIIUNA Jomannee 3agaHue 16
HECKOJIbKMX MEPEMEHHBIX [ToaroToBka K 3K3aMeHy
7. | Psanel Jomarmxee 3amanue 36
[TogroroBka K 3a4éry
8. | Auddepennunanpabie ypaBHEHUS Jlomarraee 3agaHue 36
[TogroroBka K 3a4éry
UTOIro 216

5 HPAKTUKYM 1O JMCHUIIVIMHE
| CEMECTP
Tema 1. ®yHKIMH OTHOM NepeMeHHOIi: Teopus Npeae 0B U HeNPEePbIBHOCTH

IIpakTHyeckoe 3ansaTue 1. JlelicTBUTE/IbHBIE YHCIa. OrpaHuYeHHbIe MHOKecTBA. MoayJib
JeHCTBUTEJIBLHOI0 YHCJIA

1. Vkaxute MHOXKECTBA, OTpaHHUYEHHBIE CBEPXY, CHHU3Y, MPOCTO OrpaHudyeHHble. Haiinure Tou-

HYIO0 HUXKHIOIO, BEPXHIOIO TPaHU.

2. 306pa3ute Ha 4MCIOBON MPSIMON MHOKECTBA YKCEJ, YAOBICTBOPSIOLUIUX HEPABEHCTBAM.

3. Pemure ypaBHEHUS ¢ MOIyJIEM.

4. Pemnte HEpaBeHCTBA C MOJYJIEM.

IIpakTuyeckoe 3ansatue 2, 3. [lociaenoBareabHoCTH, HX cBoiicTBaA. [Ipeaen mocienoBaresib-

HOCTH
1. JIns mepedncieHHbIX OCIe0BaTeIbHOCTEH, HAMIUTE TIEPBBIC YETHIPE YJICHA MOCJIEI0BATEIb-

HOCTH {Xn }

2. Haitnute oOmmii 4wieH Mociaea0BaTeIbHOCTH X, , €CIM 3aJaHbl TIEPBhIE HECKOJIBKO UICHOB

n >
3TOM IOCIEIOBATEILHOCTH.

3. Kakue u3 cienyrounmx NOCIEI0BAaTENbHOCTEH OrpaHUYEHbl CBEPXY? OTrpaHUYEHbl CHU3Y?
OTPaHUYEHBI?

4. UccnenyilTe MOHOTOHHOCTb M OTPAHMYEHHOCTh MOCJIEI0BATEIbHOCTEH.

X
5. HaliguTe mocienoBaTeIbHOCTH {Xn Ty, }, {Xn Y, }, -

Yn
6. Haiinnre mocinenoBaTenbHOCTD {OLXn + By, }

7. Pabora B mapax: npuMeHssl IpaBuUJia HaX0XKJIEHUS IIPEIEIOB, BEIYUCIUTE IPEIEIbI.
IIpakTnueckoe 3ansaTue 4. [lpenen pynkunn. PackpeiTie HeonpeneaéHHOCTe:
0
6 , g , 00—00,
1. JlokaxkuTe, UCIIONb3Ysl ONPEEIICHUE.
2. Pabota B mapax: BEIYMCIUTH MPEIEIbI, TPUMEHSS TPaBUIIa M PACKPhIBast HEONPEIEIEHHOCTH.
IIpakTHyeckoe 3anaTHe S. IlepBbIil 3aMedaTeJbHbIN NIPeae
Pabora B mapax: npuMeHss NepBbI 3aMeyaTeNbHbIN Mpeies, BBIYUCIUTD IPEIeIbl.
IIpakTyeckoe 3ansaTHe 6. Bropoii 3amedaTenbHbINH Npee
Pabora B mapax: npuMeHss BTOpOi 3aMedaTeIbHbIN MPeen, BHIYUCIUTD MPEAebl.
IIpakTHyeckoe 3ansiTHe 7. BoluKciieHne Mpe1e 0B ¢ NOMOLILIO CPABHEHUSI 0€CKOHEYHO
MAaJIbIX




13

Pabora B mapax: mpuMeHss TaOJIUIly 3KBUBAJCHTHBIX OECKOHEYHO MAaJIbIX BEJIMYHWH, BbI-
YUCJIUTH MPEEIbI.
IIpakTnyeckoe 3ansitue 8. MeToabl BbIYMCIEHHS MIPeIeI0B
[IpuMeHsst pa3iMuHbIE METO/IbI, BBIYUCIUTH ITPEIEIIBI.
IpakTuyeckoe 3ansiTue 9, 10. HenpepoiBHOCTH QyHKIIUM
1. Haiinure npupamienue pynkiun f (X) B 33JIJaHHOU TOYKE.

2. Hcnonw3ys onpeneneHue, JoOKaXUTe HeMpPepbIBHOCTh (YHKIIUU f(x) B TOUKE X,, IpUHA/JIeE-

XKarei 00JacTu onpeaeeHus..
3. Uccnenyiite HeMpepbIBHOCTh GYHKIIMU U TTOCTPOKTE €€ rpaduk.
4. UccnenyiiTe HEMPEpbIBHOCTh (PYHKLMHU B YKa3aHHOU TOUKE.
5. Mcrionb3ys CBOMCTBA HEMPEPBHIBHBIX (YHKIIMH, JOKAKUTE HEMPEPHIBHOCTh (PYHKITMH HA MHO-
JKECTBE JICHCTBUTEIBLHBIX YUCEI.
6. Uccnenyiite pyHKIIMU HA HEMPEPHIBHOCTh HA OTPE3KaX.
Pabora no rpynmam: uccienoBaHue HEMPEPHIBHOCTU (PYHKIIMH, TIOUCK TOYEK pa3pbiBa (3aTaHUS
3,4,5).
I[IpakTuyeckoe 3ansaTue 11. Koutpoabnas padora «Ilpeaen ¢pynxkuuu. HempepbiBHOCTH
pyskuun»
WuauBuayanbHasi NMCbMEHHAs padoTa CTYIEHTa C OTYETOM IPEIO0/IaBaTENIo.

Jlureparypa
1. baBpun, .M. Marematudeckuii ananu3: yueOHHUK AJis CT-TOB nieA. By30B / .M. baBpun. — M.:
Brrcmr. mk., 2006. — 326 c.
2. Nanxo, [L.E. Beiciias maTemaTrka B ypaKHEHUAX U 3a7adax: yueOHoe nocodue it By30B. —
B 2-x u. Y. 1. / ILE. Jlauko, A.I'. ITonos, T.5I. KoxeBuukoBa. — M.: OHUKC21Bek. M3a-Bo
«Mup u o6pazoBanue», 2005.-303 c.
3. [Mucemennsiid, JI.T. KoHcnekT nekmnuii mo Beiciied MatemaTuke: noiaabid kype. / JI.T. [Tuce-
MeHHbIN. — M.: Alipuc-tipecc, 2005. — 608 c.

Tema 2. InpdepenuuanbHoe ucyucjieHue (PYHKIUNA OXHON INepeMEeHHOM: mpous3-
BoaHas u auddepenunan

IIpakTnueckoe 3ansaTue 1, 2. [IpousBoanas u Auddepenunan GpyHkuuu

|. PaboTa B mapax: HaliiuTe MPOU3BOIHBIE U JU(PepeHIINAbI CIEAYIOMNX QYHKIIUI.
Il. Haiinute 3HaueHue npou3BOAHOM B YKa3aHHOW TOUYKE:
I1l. Haiinure mpou3BOAHYIO HESIBHO 3aJaHHON (QYHKINH:

IIpakTuuyeckoe 3ansitue 3. [Ipon3BogHas HesiBHO 3a7aHHOI pyHkuuu. 'eomeTpuueckmii

CMBICJI NPOU3BOAHOM 1 1 depennuana pynkuuu. KacarenbHas 1 HopMaiab K KpUBOii
1. Halingute nmpon3BoIHbIE HESBHO 33JaHHBIX (DYHKIINH.
2. HaiiuTte mpou3BOIHYIO HESBHO 3aJJaHHON (PYHKIIMH B TOUKE.
3. Pabora B mapax: HanWIIMTe ypaBHEHUE KacaTeIbHOW U HOPMAJIA K KPUBOH B 3aJaHHON TOUKE.
4. Haiinute TOUKH, B KOTOPBIX KacaTellbHas K TpaduKy 3aJaHHOM (QyHKIMH, MapajuiesbHa yKa-
3aHHOM NMPSMOU.
5. Haiigure yrod, o KOTOPbIM ME€PECEKAIOTCS KPUBHIE.
6. Beraucnure npuOmmkE€HHO 3HaYeHHUST QYHKINN, TIPUMEHSSI TeOMETpHUYECKHid cMbIcT audde-
peHnuana GyHKIHH.

IIpakTuyeckoe 3ansatue 4, 5. IludpepeHnupoBanne cja0KHOIi U HESABHO 321aHHOMH (PYHK-

nuii. KacareabHast INIOCKOCTh U HOPMAJIb K OBEPXHOCTH

. dz .
1. Haiinure mpon3BogHyO at CIIOKHON (QYHKITUH.

. 0z 0z . .
2. Haiinute yacTHbIE MPOU3BOIHBIE a—, 8_ U moNHbIH quddepernman dz cioxHOU QyHKIHH.
u ov
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3. Haiinure mpou3BOgHYIO y’(x) HESIBHO 33JIaHHOIN (PYHKIIUH.

4. CocTaBbTE€ ypaBHEHME KacaTelIbHOW M HOPMAaIM K KPUBOW, 3aJJaHHOW HESBHO ypaBHEHUEM

F(X; y):O B TOYKE MO(XO;yO).

5. CocTaBbTe ypaBHEHHE KacaTelbHON IIOCKOCTH U HOPMaJIH K IIOBEPXHOCTH B TOUKE.

6. K noBepxHOCTH NpOBEaUTE KacaTeIbHbIE IUIOCKOCTH, NTapaJlJICIbHbIE 3aJaHHOM MIIOCKOCTH.
Jlureparypa

1. baBpun, .. MatemaTtuueckuii aHaym3: yueOHUK 1151 CT-TOB niea. By3oB / M.W. baspun. — M.:

Brrcmr. mk., 2006. — 326 c.

2. Naunxo, [1L.E. Beiciias maTematrka B ypaKHEHHUSAX U 3ajadyax: yueOHoe nocodue Jist By30B. —

B 2-x u. Y. 1. / ILE. Jlauko, A.I'. ITonos, T.5. KoxeBuukoBa. — M.: OHUKC21Bek. M3a-Bo

«Mup u obpazoBanue», 2005.-303 c.

3. Hemunosuy, b.I1. COopHUK 331a4 ¥ yNpaKHEHHH MO0 MAaTEeMAaTUYECKOMY aHAIM3Y: y4eOHOe

nocobue st By30B / B.I1. Jemunosuu. — M.: U3n-Bo ACT — Actpens, 2006. — 558 c.

4. IMucwmennsrit, JI.T. Koncnekt nexiuii mo Beiciieii maremaruke: monausid kype / JI.T. Iucek-

MeHHBbIN. — M.: Alipuc-tipecc, 2019. — 608 c.

5. @uxrenronsl, I'M. Kypc nuddepeHnuansHOro ¥ MHTETPaIbHOTO UcUucieHus. — B 3-x T.

T.1./T'"M. ®uxtenromnsil. — M.: Kaura no Tpeb6osanuto, 2013. — 608 c.

Il cemecTp
Tema 3. Ilpuioxkenue nuddepeHnuaibHoe ucuncjieHue PyHKIUN 0HOH nmepeMeH-
HOM

IIpakTuyeckoe 3anstue 1, 2. [IpousBoanbie u quddepeHnna b BbICIINX MopsiakoB. Teo-
pembl 0 cpeaneM. IIpaBuio Jlonurais
1. Haiigute npou3BoHble U TuddepeHranbl yKa3aHHbIX MOPSIKOB.
2. IlpoBepbTe cCHpaBeIMBOCTh Te€OpeMbl Poiuis mams (yHKIMHM Ha yKa3aHHOM IPOMEKYTKE.
Haiinure cOOTBETCTBYIOIIIEE 3HAYEHHE C, ECJIM OHO CYLIECTBYET.
3. IlpoBepwTe cripaBeUIMBOCTh TeopeMbl Jlarpamka st QyHKIMN HAa yKa3aHHOM IPOMEXKYTKE.
Haiinure cooTBeTCTBYIOIIEE 3HAUEHUE C, €CIIU OHO CYILLIECTBYET.
4. Haiimure TOuYKy, B KOTOpPOW KacaTejbHas K KPUBOH MapasuiesibHa XOpJAe, COCTUHSIONICH 3a-
JTaHHBIE TOYKH.
5. Pabora B mapax: HaiiiuTe Mpeesbl, UCIoNIb3ys MpaBuiio Jlonurans
IIpakTnueckoe 3ansatue 3, 4. UcciienoBanne pyHKUMIi ¢ TOMOIIbIO MPOU3BOIHBIX U
nocrpoeHue rpapukos GpyHKumi
1. Haiinute uHTEpBaibl Bo3pacTaHus, yobiBaHus (yHkiuid. Mccnenyiite GyHKUMIO Ha 3KCTpe-
MYM.
2. HaiiuTe nHTEpBaIbl BHITYKIOCTH M TOYKH MEepernda cieayommx rpagukos GyHKIMH.
3. Haiinute acumMnTOThI rpapuKoB QYHKIMA.
4. Pabota B mapax: MpOBEIUTE MOJHOE UCCIEIOBaHMUE CIEeNyIOIUX (QYHKIMH U MOCTPOHTE MX
rpaduxmu.
5. Haiinute HauMeHblIee 1 Hauboblee 3Ha4YeHNs: (YyHKIMU Ha OTpE3Ke.
IpakTuyeckoe 3anaTue 5. KonrposasHas padora
«Inddepenunanbroe ncuncieHue GQyHKUHNA 0HOH MepeMeHHO»
WuauBuayanbHasl, MMCbMEHHas paboTa CTyJIeHTa ¢ OTUYETOM IPErnoaBaTelo.

Tema 4. UnTerpasibHoe ucuucjieHne PyHKIMI 0JHON NepeMeHHOI

IIpakTuyeckoe 3ansaTue 1. IleppooOpa3Has u HeonpeneJEHHbIN HHTEIPaJl.
Pabora B mapax: HaliJiuTe MHTETPANIbI, IPUMEHSS TaOJIUILy HEOIpeIeIEHHBIX HHTETPAJIOB.
IIpakTnyeckoe 3ansTue 2. UHTErpupoBaHne 3aMeHOIi MepeMeHHOii 1 M0 YaCTAM Heomnpe-
JAeJTEHHBIX HHTETPAJIOB
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|. Ucionb3yst Haiexxamyro 3aMeHy, HalIuTe MHTETPaIbI.
I1. Mcnonp3yst METO MHTETPUPOBAHUS 110 YaCTSAM, HAlIUTE UHTETPAJIbI.
Pabora B mapax: HaX0KJI€HUE HEOMPEICTICHHBIX HHTETPAJIOB.
IIpakTuyeckoe 3ansitue 3, 4. UHTerpupoBaHue paiMoHAIbHbBIX (PYHKIMH
1. [IpeacTaBuTh panmoHAIBHYIO (GYHKIIHUIO B BUJIE CYMMBI POCTEHIINX APOOECH.
2. Pabota B mapax: HaiiTu HeonpeaenEHHbIC HHTETPAJIBL.
IIpakTuyeckoe 3ausiTue 5. UHTerpupoBaHue TPUTOHOMETPHYECKUX (PYHKIIUI
Pabora B nmapax: HailTW UHTErpabI.
IIpakTuyeckoe 3ansaTHe 6. UHTerpupoBaHne HPPAIMOHAIBHBIX (PYHKIHA
Pabora B mapax: HallTH UHTETPAJIbI.
IpakTuyeckoe 3ansaTue 7. OnpeneaéHHbIA HHTErPal
1. Vkaxxurte QyHKIIMHN, HSMHTErpUpyeMble 1o PuMany u uHTerpripyemMsie no Pumany Ha janHHOM
IIPOMEKYTKE.
2. Boruncnute onpenenéHHbI HHTErpa:
3. cnonib3ys 3aMeHy NepeMEHHOM, BBIYUCIUTE ONPEACIEHHBIA HHTETPall.
4. HTerpupys Mo 4acTsM, BBIYUCIUTE ONpeIeAEHHBINA HHTETPaJl.
IpakTuyeckoe 3ansatue 8, 9. 'eomerpuueckue u pusnveckne MPUIOKEHUs ONPeaeTEHHO-
ro HHTerpaJja
1. Haligure momanb Gpurypsl, orpaHUuE€HHOM KPUBBIMHU.
2. Haiigute [uinHy KpUBOM, 3aJJaHHON ypaBHEHUEM.
3. Haiigute 00bEM Tena, MOIy4yeHHOro MPHU BPALICHUH KPUBOJIMHEHHOMN Tpaleluuu, OrpaHuyeH-
HOW KPUBBIMH OTHOCUTEIHHO ocu OX.
4. CxopocTh Tella MeHsieTCs 1o 3aJaHHOMYy 3akoHy. Kakoii myTs mpoitaér teno 3a 10 ¢? Yemy
paBHa CpeIHsS CKOPOCTh IBUKEHUS Tesa?
5. CkopocTb aBTOOyCa NMpU TOPMOXKEHUH HM3MEHSETCS IO yKa3aHHOMY 3akoHy. Kakoil myThb
npoHAET aBTOOYC OT Havajaa TOPMOKEHHUS 10 MOJTHON OCTaHOBKHU.
6. Haiinute koopAMHATHI LIEHTPA TSHXKECTH OJHOPOTHOM TyTH.
BrlcTynnenue cTy1IeHTOB C pelIEeHHBIMU 3a/1a4aMH.
IIpakTuyeckoe 3anaTue 10. HecoOcTBeHHBbIE MHTErPaJibl

1. UccnenoBaTh CXOOUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
2. Ucnionb3ys omnpejiesieHNe U CBOWCTBA, UCCIIEI0BAaTh CXOAMMOCTh HECOOCTBEHHBIX MHTEIPAJIOB.
3. Beruuciauth HeCOOCTBEHHBIE UHTETPAIIHI.

Pabota B mapax: uccieoBaHue CXOAMMOCTH HECOOCTBEHHBIX HHTETpalioB (3afauu 1, 2, 3).
IIpakTnueckoe 3ansaTue 11. KontpoabHas padora «MHTerpupoBanue GyHKIuii 0AHOI me-
PeMeHHOoI»

NuauBuayanbHasi, MMCbMEHHAs paboTa CTyJIeHTa C OTYETOM IPENoJaBaTelo.

Jlureparypa

1. baBpun, .M. Maremaruueckuil ananus: yueOHUK ais crt-ToB nea. Bysos / WM. baBpun. —
M.: Beicm. k., 2006. — 326 c.
2. Nanko, I[1.E. Beicias MmaTemaTrka B yIpaKHCHUSX U 3ajadax: yaeOHOe TocoOue it By30B. —
B 2-x 4. Y. 1. / I1.LE. Jauko, A.I'. ITomos, T.5. KoxxeBuukoBa. — M.: OHUKC21Bek. U3a-BO
«Mup u obpazoBanue», 2005.-303 c.
3. Hemunosuy, b.I1. COopHUK 3a7a4y U yNpakHEHUH MO MaTeMaTH4YEeCKOMY aHalU3y: ydeOHOoe
nocobue st By30B / B.I1. Jemunosuu. — M.: U3n-Bo ACT — Actpens, 2006. — 558 c.
4. IMucwemennsit, JI.T. Koncnekt nexmuii mo Beiciieit matemaruke: monaubid kype / JI.T. Iuck-
MeHHBINA. — M.: Alipuc-tipecc, 2019. — 608 c.
5. @uxrenronsl, I'M. Kypc nuddepeHnmanbHOro 1 MHTErpalbHOro ucuucieHus. — B 3-x 1.
T.1./ .M. ®uxtenroinsi. — M.: Kaura mo Tpebosanuto, 2013. — 608 c.

Il cemectp



16

Tema 5. @yHKUMH HECKOJIbKHX NepPpeMEHHBbIX: Mpeaes U HenpepbiBHOCTH. dudde-
PeHUMATbHOE HCYHUCIeHNe (PYHKIUI HECKOJIbKHUX MepeMeHHbIX

IIpakTnueckoe 3ansaTHe 1. PyHKuuM 2-X, 3-X nepeMeHHbIX: 00J1aCTh ONpe/iesIeHus1, rpa-
(uk, 1MHUM YPOBHS, NOBEPXHOCTH ypoBHi. [Ipenen n HenpepbIBHOCTh QYHKIMUH ABYX Ie-
PeMeHHBbIX

1. Jana ¢pynkuus. Haiiaure 3HaueHUs: GyHKIIMK B 3aJaHHBIX TOYKaX.

2. HaiinuTe 1 n300pa3uTte Ha IUIOCKOCTU O0JIACTH OTIpeieeHus (PyHKIUH.
3. M300pa3ure Ha IUIOCKOCTH JIUHUM YPOBHS (DYHKIIUH.

4. 306pa3ute B MPOCTPAHCTBE IIOBEPXHOCTH YPOBHS (DYHKIIUH.

5. Haiinure npenensl GyHKIMHA WK TOKAXKUTE, YTO OHU HE CYIIECTBYIOT.
6. MccienoBarh Ha HEMPEPHIBHOCTH (PYHKILHUIO B 33JaHHOM TOYKE.

PaboTta B mapax: Hax0oXJeHHE 00IaCTH ONpPEAEICHHs U BIYMCICHUE IIPeAesoB (3aaanus 2, 5).
IIpakTyeckoe 3ansaTHe 2. YacTHbie nponssoanbie pynkuuu. [loanbiii nupdepenuuan
GyHKIUM U ero reoMeTpu4ecKuii CMbICJI

1. Halinute yacTHbIE U MTOJIHOE NpUpPALLEHUS PYHKIUHU B TOUKE.
2. PaboTa B mapax: HaiiiuTe YacTHbIC NMPOU3BOJHBIC M IMOJHBIM TudepeHuran cieayommx
GyHKIMA.
3. Beruncaure npuOIMKEHHO 3HAYEHUS, UCMOJb3Ysl TEOMETPUUYECKUN CMBICI MOJIHOTO Audde-
peHnmana GyHKIHH.
IIpakTuyeckoe 3ansaTue 3. ludgdepeHunpoBanue CJI0KHON M HeSIBHO 3aJaHHON pyHKIMIA.
KacarteabHasi I10CKOCTH M HOPMAJIb K NIOBEPXHOCTH

. dz .
1. Halinure npou3BoaHYIO a CIIOKHOW (DyHKITHH.

. 0z 0z . N
2. Halinute yacTHBIC MPOW3BOIHBIE 6—, 8_ Y TOJHBINA Auddepennnan dz caoxHoM GbyHKIUY.
u ov

3. Haiinure npou3BOgHYIO y'(x) HESIBHO 33IaHHOI (PYHKIIMH.
4. CocTaBbTe ypaBHEHHME KacaTeJIbHOM M HOPMaiu K KPHUBOM, 33JaHHOI HESBHO ypaBHEHUEM
F(x;y)=0 B Touke M, (Xo: o) -
5. CocTaBbTe YypaBHEHHE KacaTeIbHOM MIIOCKOCTU M HOPMAJIU K TOBEPXHOCTU B TOUKE.
6. K moBepxHOCTH MpoBeauTE KacaTeIbHbIE TUIOCKOCTH, TApAJIJIETbHBIEC TNTIOCKOCTH.
Pabora B mapax: perienue 3aaad.

IIpakTuyeckoe 3ansatue 4. [IpousBoanas no HanpasJeHuio. 'paguent.

Yacrable Npou3BOAHBIC H U] (PepeHIuAIbI BLICIIMX HOPAAKOB.

1. Haiimure mudepennuaner dz u d 2z JUTSL CIIETYIONTUX (DYyHKITUH.
2. Haiimute mpou3BoAHYIO (DyHKIIMH B TOYKE B HAINPABICHHH, COCTABILIONIEM ¢ ochio OX yrou
a . OnpenenuTh HarpaBjieHHe MaKCUMAJIBHOTO pocTa (PyHKIIMH B TOUKE.

. — 0z
3. Jlausl: GpyHKIMs, TOYKa U BekTop. Haitmure: 1) grad Z(A) , 2) T(A)
oa
4. HaiiuTe mpou3BOIHYIO (DYHKIIMHM B TOUKE B HAIIPaBJIEHUH K TOUKE.
5. Haligute HampaBieHHE MaKCHMalIbHOIO pocTa (YHKIMH B Touke. Haiinure Hambombiiee u3
3HAUEHUI MPOU3BOAHBIX 10 PA3HBIM HAIIPABJIECHUSIM B TOUKE 4.
Pabora B mapax: peuienue 3ajad.

IIpakTnyeckoe 3anaTHE 5. IKCTPEeMYM QYHKIHM ABYX nepemMeHHbIX. Haxoxnenue
HAHO0O0/IbIIEr0 M HAUMEHbIIEr0 3HaYeHU QYHKIMU HA KOMIIAKTe

1. Haiitu sxcTpemMyM QyHKIUU
2. Haiftn HanbonpIiiee 1 HAaMMEHbIIee 3HAYCHUS (YHKIIMA Ha KOMITAKTe.
3. Jlana cuctema, coctosiias u3 6 ToueK, KOOpJMHATHI, KOTOPBIX YKa3aHbI B TAOJIHIIE

X

Y 0
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TpebyeTcst MOCTPOUTH MPAMYIO C ypaBHEHHEM Y = aX+b Tak, 4ToOBl OHA OTIMYAIACh KAK MOXK-

HO MEHbUIE OT JaHHOW CUCTEMBI TOUYEK B CMBICIIE HAUMEHBIINX KBaIPaTOB.
Pabora o rpynmnam: pemeHue 3a1a4 ¢ JOKJIAI0M Y JOCKH.
IIpakTnyeckoe 3ansitue 6. Kourpoabnas padora «ludppepenunpoBanue GpyHKumui He-
CKOJIBKHX /IeHCTBUTEJIbHBIX IIepeMEHHbIX)
WuauBuayanbHasl, MMCbMEHHAs paboTa CTyJIeHTa ¢ OTUYETOM IPErnoJaBaTellto
Jlureparypa

1. baBpun, .M. Marematuueckuii aHaiau3: yu4eOHUK s cT-ToB nea. Bysos / M.U. baBpun. —

M.: Beicm. k., 2006. — 326 c.

2. Nanxo, [1.E. Beiciias maTemaTrka B ypaKHEHHUSAX U 3a7jadyax: yueOHoe nocodue Jist By30B. —

B 2-x u. Y. 2. / IL.E. Jlauko, A.I'. ITonos, T.5. KoxeBuukoBa. — M.: OHUKC21Bek. M3a-Bo

«Mup u o6pazoBanue», 2005. — 415 c.

3. Hemunosuy, b.I1. COopHUK 331a4 U yNpaKHEHHH MO MAaTEMAaTUYECKOMY aHAIM3Y: y4eOHOe

nocobue st By30B / B.I1. demunosuu. — M.: U3n-Bo ACT — Actpens, 2006. — 558 c.

4. IMucwmennsrit, JI.T. Koncnekt nexiuii mo Beiciieii maremaruke: monausid kype / JI.T. Iucek-

MeHHbIN. — M.: Alipuc-tipecc, 2019. — 608 c.

5. @uxrenronsl, I'M. Kypc nuddepeHnnansHOro 1 MHTETPaTbHOTO UCYUCIeHus. — B 3-x T.

T.2./T'"M. ®uxrenromnsi. — M.: Kaura no Tpeb6osanuto, 2013. — 800 c.

Tema 6. UnTerpasibHoe ucuncjienne PyHKIHI HECKOJIbKHUX MepeMeHHbIX

IpakTuyeckoe 3ansaTue 1, 2. /IBoiiHO# HHTErpaa
1. BeisicHUTD Kakue pYHKIIMM UHTEIPUPYEMBI, a KAKHUE - HET.
2. BoruucianTh 1BOMHBIE HHTETPAJIbI, IEPEXO0s K TOBTOPHBIM.
3. [lepexons Kk MONSIPHBIM KOOPIMHATAM, BBIYMCIUTE IBOWHBIC HHTETPAIIBI.
4. 3ameHsisl IepeMEeHHbIE, BBIYUCIUTE JBOMHBIE MHTETPAJIbL.
Pabora no rpynnam: BeIYUCIIEHUE ABOWHBIX HHTETPAJIOB PA3HBIMU CIIOCOOAMHU.
IpakTuyeckoe 3ansitue 3. TpoiiHoii mHTErpan
1. Paznu4HbIME cioco0aMU paccTaBbTE MpeAeibl HHTETPUPOBAHUS B TPOMHOM MHTETpaJe.
2. Berunicnute TpOHOI HHTETpalI, MPUBE/S €T0 K TOBTOPHOMY.
3. Beruncnute TpoitHOIM MHTETpasl, IPUMEHss MIMHAPHUECKUE UITH chepryeckre KOOPAUHATHI.
4. Beiuncnure 00bEM Tena.
PaboTa o rpynmnam: BeIYMCIEHHE TPOHHBIX HHTETPAIOB Pa3HBIMU CIIOCOOAMH.
IIpakTuueckoe 3ansaTue 4. Kpusosauneiinpiii uarerpas | u Il pona
1. Beruucnute KpuBOJUHEWHbBIE HHTErpaibl | poaa.
2. BoruncnuTe 1IUHY OYTH KPUBOM.
3. Beruucnute kpuBoauHelHble HHTErpais! || poga, MpUBOIS €ro K ONpeeIeHHOMY.
4. Beruncnute KpuBOJIMHEHHBIN nHTerpa |l poga, ucnonszys Gpopmyny ['puna.
5. BeluncnuTe miomaab OrpaHideHHON GUrypsl.
Pabora B mapax: peuienue 3aaay.
IIpakTHyeckoe 3ansaTHe S. He3aBUCHMOCTH KPUBOJIMHEHOI0 HHTErPasia OT IIyTH HHTe-
rpupoBanusi. BoccranoBienue GpyHkuuu no eé nossHomy auddepenuualay
1. Haiinure nepBooOpa3Hyro (pyHKIIHIO.
2. BeraucianTe KpUBOJIMHEWHBIN HHTETPa, MPEXK]IE HAM I TEPBOOOPa3HYIO (QYHKITHIO.
Jlureparypa
1. baspun, .M. Marematuueckuii aHainu3: yueOHUK s cT-ToB nea. Bysos / U.U. baBpun. —
M.: Bercm. k., 2006. — 326 c.
2. Nanko, [1.E. Beicmias MmaTemMaTrka B yIpaXKHCHUSX U 3ajadax: yaeOHOe TTocoOue It BYy30B. —
B 2-x u. Y. 2. / ILE. Jlanko, A.I'. ITonos, T.5. KoxxeBuukoBa. — M.: OHUKC21Bek. U3a-BO
«Mup u obpaszoBanuey, 2005. — 415 c.
3. Hemunosuy, b.I1. COopHUK 3a7a4 U yNpakHEHUH MO MaTeMaTHUYECKOMY aHAIU3y: ydeOHOe
nocobue st By30B / B.I1. Jemunosuu. — M.: U3n-Bo ACT — Actpens, 2006. — 558 c.
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4. IMucemennsrit, JI.T. Koncrnekr nekmwii mo Beiciieii maremaruke: monausid kype / JI.T. Iuce-
MeHHBIA. — M.: Alipuc-nipecc, 2019. — 608 c.
IV cemectp

Tema 7. Paanl

IIpakTuyeckoe 3ansiTue 1. Yucsosbie psaabl. Heo0Xxoaumplil NPU3HAK CXOAUMOCTH psAAA.
CpaBHeHHe 10JI0KMTEIbHBIX PSAIOB.
1. Hanucatp yeTsIpe NEepBbIX WieHa psja.
2. HaiiTu oOmmmii 4iieH psja.
3. Haiitu cymmy psiaa.
4. UccnenoBaTh psJibl Ha CXOAUMOCTD C IIOMOILBIO HEOOXOIMMOT0 IPU3HAKA.
5. UccienoBarh cX0OUMOCTD PSAOB, IPUMEHSS IPU3HAK CPABHEHMUS.
IIpakTunyeckoe 3ansitue 2, 3. llpuznaku lanamoepa u Kommn. UHTEerpanbHblii Npu3HaK
CXOAMMOCTH
1. I[Tonb3ysck nmpusHakoM [lanambepa, uccienoBaTh CXOAUMOCTb PSAIOB.
2. Ilonp3ysace npusHakoMm Komu, rcecnenoBars CXOAMMOCTD PSIOB.
3. Ucnonp3ys uHTErpaibHblil npu3Hak Komm, necinenoBaTb CX0AUMOCTb PSIOB.
IIpakTnyeckoe 3ansTue 4. 3Hakovepenywuuecs psiabl. Teopema JleiiOnnua. A0coT0THAS
U YCJIOBHasl CXOAMMOCTH.
1. UccnenoBarh Ha aOCOTIOTHYIO U YCIIOBHYIO CXOJUMOCTH PSIbI.
2. CKOJIBKO MEPBBIX WICHOB Psijia JOCTATOYHO B35Th, YTOOBI MOTYUYUTh MPUOJIMIKEHHOE 3HAUCHHE

€ro CYMMBI C TOUHOCTBIO /10 1072,

3. OLeHUTb NOrPEIHOCTb, AOMYCKAEMYI0 IPU 3aMeHe CyMMBI psiga cymmoit ero 1000 wieHoB.

IIpakTnyeckoe 3ansaTue 5, 6. O0acTh cX0AMMOCTH PYHKIHOHAIBLHOIO psiga. [IpomeskyTok
CXOJUMOCTH CTENEHHOT0 psiia

1. HaiiTi 061acTh CXOAMMOCTH M a0CONIOTHOM CXOAMMOCTH (DYHKIIMOHAIBHOTO psja.
2. Haiinute nHTEpBAJl CXOIUMOCTH M TPOMEKYTOK CXOJUMOCTH CTEIIEHHOTO Psa.
IIpakTnuyeckoe 3ansitue 7. Paznoxxkenune pynkuum B psia Teilnopa
Paznoxure pynkuuto B psja Teilnopa B OKpECTHOCTH YKa3aHHON TOUYKH.
IIpakTnuyeckoe 3ansitue 8. [IpuMeHeHus! cTeNeHHBIX PSI0B

1. Boruncnute ¢ 3aJaHHOM TOYHOCTHIO 3HAaUEHHE (DYHKIIUH.

2. BeruncnuTe npeaensl.

3. Beruncnute onpeenéHHble MHTErpajbl C 33JaHHON TOYHOCTBIO.

IIpakTnueckoe 3ansaTue 9, 10. Psax ®ypobe qis 2n-nepuoandeckoii pynkuuu. Pag @ypoe

s 2]-nepuoanyeckoii pyHKmun

1. Paznoxuts ¢pyHkuuio B pag Oypbe Ha MpOMEKyTKe (— T, n) :

5. Paznoxute GpyHKIUIO B psii Pypre Ha IPOMEKYTKE (— l; I).

PaboTa o rpynmnam: pemieHue 3a1a4 B IpyMnax U J0KIa]] PEIIeHUs Y TOCKH.

IIpakTuyeckoe 3ansaTue 11. Pasnoxenue pynkunu B psig @ypbe 10 KOCHHYCAM H 110 CHHY-
caMm

1. Paznoxxure GyHKIUIO HA TPOMEXKYTKE (— T, 0) WM Ha IPOMEXKYTKE (O; n) 110 KOCHHYCaM, 110

CHUHYCaM WJIH B psijl 00Iero Buja.
Pabora B rpynmax: pemeHue 3aaau.

Jlureparypa
1. baBpun, .M. MaremaTnueckuii aHaiau3: yaeOHUK JUIst cT-ToB nefl. By30oB / U.W. baBpun. — M.:
Beicmi. mik., 2006. — 326 c.
2. [anko, I1.E. Briciias MmaremaTuka B yOpaXHEHUSAX U 33Jadax: yueOHOe ocodue i By30B. —
B 2-x 4. U. 2. / ILLE. lanko, A.I'. IlomoB, T.f. KoxxeBuukoBa. — M.: OHUKC21Bek. U3a-BO
«Mup u obpazoBanue», 2005. — 415 c.
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3. JdemunoBuu, b.I1. COopHUK 3amay U ynmpaKHEHU O MaTEMaTHYECKOMY aHAIM3Y: ydeOHOe
noco6ue st By30B / B.I1. lemunosuu. — M.: U31-Bo ACT — Actpens, 2006. — 558 c.

4. IMucemennsriii, JI.T. Koncrnekr nekuuii mo Beiciieii maremaruke: monausiid kype / JI.T. Iuce-
MeHHBINA. — M.: Aiipuc-nipecc, 2019. — 608 c.

5. @uxrtenronsll, ["M. Kypc nuddepeHnmanbHOro 1 HHTErpajibHOTO UCYUCICHHUSI. — B 3-x T.
T.2. /T .M. ®@uxrtenromnsil. — M.: Kaura no Tpebosanwnro, 2013. — 672 c.

V cemectp
Tema 8. ludppepeHunaibHble ypaAaBHEHUSA

IIpakTuyeckoe 3ausTue 1, 2. YpaBHeHusI ¢ pa3aeJsAiOMUMUCA epeMeHHbIMU. OTHOPOI-
Hble 1 epeHHATIbHbIC YPABHEHUS
1. Pemuth muddepeHnpanbuble ypaBHEHUS € Pa3ACSIOUIUMUCS IEPEMEHHBIMU.
2. Peminth ogHOpoaHbIe AU PepeHnranbHble ypaBHEHUS WK yPaBHEHUS K HUM MTPUBOISIIUECS.
Pabora B mapax: peuienue 3auad.
IIpakTuyeckoe 3anaTue 3. Jinneiinble ypaBHeHHs NEePBOro nopsiaika. YpasHenusi bepny.i-
JIn
Haiitu pemenus muneitHoro audQepeHnuaibHbIX YpaBHEHHH TIEPBOTO MOPSIKA WIH YPaB-

HeHus bepHyiu.
Pabora B mapax: peuenue 3aaau.

IIpakTnueckoe 3ausaTue 4, 5. Jludppepenuuaibupie ypaBHeHUs1 B MOJHBIX 1H(pdepeHua-

JiaX. YpaBHEeHUs1, He paspeliéHHbIe OTHOCUTEJIbHO IIPOU3BOIHOM

1. Pemnuth muddepeHnmansubie ypaBHEHUS B MONHBIX JuddepeHimanax.
2. IIpounTerpupoBats audQepeHnratbHble YpPaBHEHUS, TPUBEIS UX K YPaBHEHHSIM B MOJHBIX
nuddepeHnmranax.
3. OnpenenuB TUI ypaBHEHUS, HEPA3PEIMIEHHOTO OTHOCUTEIIEHO MTPOU3BOIHON, PEIINUTH €TO0.
Pabora B mapax: perienue 3aaad.

IIpakTyeckoe 3ansTHe 6, 7. YpaBHeHUsl, 10NyCcKAOIIHe MOHUKeHHe NMopsiika. JIuHeiinbIe
OHOpPOAHBIEe TU(pPepeHINATbHbIE YPABHEHHUS BBICHIUX NOPSAIKOB C NIOCTOSHHBIMH K03¢-
punuenTamu

1. Pemmts [Iuddepenunanbuble ypaBHEHHS, JOMYCKAOLINE TOHWKEHUS TOPSIIKA.

2. Onpenenuth (GyHIAMEHTAIBHYIO CUCTEMY PEUICHHH M 00Ilee penieHne JuHerHoro audde-
PEHLIMAIBHOTO YpaBHEHUsI BTOPOI'O MOPSAJIKA ¢ MOCTOSHHBIMU Kod(dunrenTamu. Pemuts mnpen-
JIO’KEHHYIO KpaeBylo 3a/1a4y uiu 3anady Kommn.

2. Peminth ofHOpOAHOE AP PepeHInaIbHOe YpaBHEHUE ¢ TOCTOSHHBIMU KO3 (UITUEeHTaMU.
Pabora o rpynmnam: peeHue 3a1a4 ¢ JOKJIAI0M Y JOCKH.

IIpakTnuyeckoe 3ansitue 8. JInHeliHble HeOAHOPOAHBIE M depeHIHATbHbIE YPABHEHHUA
BBICIIMX MOPSAAKOB € MOCTOSAHHBIMHU KO3 GUIHEHTAMHU M NIPABOM YaCThIO CIIELMATBHOIO
BHIA
Pemuths nuHeitHble HEOAHOPOHBIE AU(dEepeHIInaNbHble YPaBHEHUS C IIPABOM YaCThIO CIEIH-

aJbHOTO BUJA.
Pabora o rpynmnam: pemeHue 3a1a4 ¢ JOKJIAI0M Y JOCKH.
IIpakTnuyeckoe 3ansitue 9. JInHeliHbIe HEOAHOPOIHBbIE YPABHEHHS BICIIMX MOPAIKOB C
MOCTOSIHHBIMHU KO3 GUIHEHTAMH ¥ IPOU3BOJILHON NMPaBOil 4YaCThIO.

Pemute nuHelHbIe HEOTHOPOIHBIE TU(depeHIMaIbHbIE YPaBHEHUS C IIPOU3BOJIBHOM pa-
BOH 4acCThIO.
Pabora no rpynmnam: penieHue 3a1ad ¢ J0KIaI0M y JOCKH.
IMpakTunyeckoe 3ansaTue 10, 11. Cucremsl 1uddepeHuHATbHBIX YPABHEHHUI
1. Pemuts cucremy auddepeHnnanbHbIX ypaBHEHHH METOI0M CBeAeHUs K TuddepeHIaIbHO-
MY YPaBHEHMIO BBICHIETO MOPSAKA.
2. Pemiuth cucremy auddepeHnaibHbIX YPaBHEHUI METOJOM HHTETPUPYEMbIX KOMOWHAITHHA.
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3. Pemuth cuctemy nuHelHBIX AU epeHINaTbHBIX YPaBHEHUN C MMOCTOSTHHBIMHU K03 dHUIIHeH-

TaMH.

Pabora B mapax: peuienue 3aaad.

M.: Hayka, 1979. — 96 c.

Jlurepartypa

1. I'puropreB, M.I1. O6bikHOBeHHbIE AU(depeHIInanbHbIe YPAaBHEHNUS B MPUMEPax U 3ajJayax:
VYuebnoe nmocobue / MLIL. I'puropse u ap. — M.: By3oBckas kaura, 2006. — 248 c.

2. lemunosuu, B.I1., [Iuddepennuansubie ypaBHeHUS: YueOHoe ocodue / B.II. JlemumoBuy,
B.I1. Monenos. — CII6.: «MBan ®emopos», 2003 — 280 c.

3. JIynary, K.H. C6opnuk 3amau no Beiciieii maremaruke. 2 kype. / K.H. Jlynry, B.I1. Hopus,
J.T. ITucemennsiii, 10.A. llleBuenko, C.H. ®enuna — M.: Aiipuc-mipecc, 2004. — 592 c.

4. ITucemennsiid, [1.T. Koncnekr nekuii mo Beiciield Maremaruke: moyHbii kype. / J1.T. ITuck-
MeHHBINA. — M.: Aiipuc-nipecc, 2005. — 608 c.
5. ®umumnmos, A.®. Coopuuk 3a1ad mo auddepeHnranbHbM ypaBHeHHIM. [ A.D. OuIunmos —

6 IMAJAKTHYECKHUE MATEPHAJIBI 1J151 KOHTPOJISA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OneHo4HbIE CPEACTBA, NOKA3ATEIH U K

HTEPUH OLIEHUBAHUA KOMIIeTeHUM

HNupekce
KOMILE Ouenounoe IlokazaTenu Kpurepun ouennBanus
Cpe/CTBO OlleHUBAHUS c¢()OpMUPOBAHHOCTH KOMIIETEHIM A
TEeHINHU
. CTyseHT He BBINOJHWUI JOMAIIHEe 3aja-
Huszkun YA T A
HHUE WJIM HET HU OJHOW 3aJaud, KOTOPYIO
(HEeyAOBIETBOPUTEIIHHO)
OH pEIINJI MPaBUIBHO.
CTyneHT TpaBWIIBHO PEUIMI U KOPPEKTHO
obocuoBan otrBer B 50 % 3amay, npyrue
[Toporoselii 3a7a4¥ HE PELICHBI UM PELICHBI C JIOTHU-
VK-1 (YIOBIETBOPUTENHHO) | UECKUMHU OIIMOKAMH, OIIUOKaMHU, CBUJIE-
K 2’ JlomarHee TEJIILCTBYIOIUMH O HE3HAHUHU TEOpeTHYe-
OIK é 3aJlaHue CKOr0 MaTepHasa 1o TeMe.
CTyAeHT mpaBUIBHO PEUIN U KOPPEKTHO
bazoBsrit obocHoBan otBeT B 80 % 3amad, npyrue
(xopor0) 3a/la4¥l HE PEHICHbI WU PEIICHbI OMHUOKa-
MH.
. CTyAeHT TpaBUIBHO PEMIUI U TPAMOTHO
Bricokuii YA p p p
00OCHOBaJl OTBETHI B 33ja4ax, MPEIIIo-
(oTnHMuHO)
YKEHHBIX JIJIS IOMAIIIHET0 PACCMOTPEHHUSI.
Husknii KonnuecTBo nmpaBUiIbHO PEIIEHHBIX 3a1a4
(HeylOBJIETBOPHUTEIHHO)| ¥ 000CHOBAHHBIX penieHuii menee 60 %
VK-1 IToporosslii KonnuecTBo npaBuiIbHO pEIIEHHBIX 3a7a4
K 2’ KonTponbHas (YZAOBJIETBOPUTENIbHO) | M OOOCHOBAaHHBIX pemeHui oT 61-75 %
OIIK ’8 pabora bazoBbiit KonnuecTBo npaBuiibHO pemIEHHBIX 3a/1a4
(xopor0) 1 000CHOBaHHBIX penieHuit ot 76-84 %
Bricoknii KonndecTBO npaBuiibHO PENIEHHBIX 3a7a4
(0TIIMYHO) 1 000CHOBaHHBIX pemnieHuit ot 85-100 %

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AUCHUILINHE




21

[IpoMexyTouHasi aTTecTamus SABJISETCA MPOBEPKOM BCEX 3HAHWMN, HABBIKOB M YMEHUH
CTYACHTOB, IPUOOPETEHHBIX B MPOIECCE U3YUCHUS AUCIUILTUHBL. POPMOI MPOMEXYTOUHOH aT-
tectanuu 1o aucuurumae sisiercs B |, 11, 111 cemecTpax sk3amen, B IV u V cemectpax — 3a4ér.

J171st o1leHUBaHUSI PE3YJIbTATOB OCBOCHUS JUCHUIUTMHBI IPUMEHSIETCS CIEAYIOIINE KpUTe-
pHUU OLICHUBAHUS.

Kpurepun oneHkH 3a yCTHBIN OTBET HA IK3aMeHe
Ouenka «5» (omauuno) cmagumcs, eciuu:
1. MOTHO PacKpHITO COACpIKAHNE MaTepuaia OuseTa;
2. MaTepuall U3J10KEH IPAMOTHO, B ONPECICHHON JIOTHUYECKOU MOCIeA0BaTeIbHOCTH, TOYHO HC-
MOJIB3YETCS] TEPMHUHOJIOTHS;
3. MOKa3aHO YMEHUE WLTIOCTPUPOBATh TEOPETUUECKHUE TMOJIOKEHUS KOHKPETHBIMHU MPUMEPaMH,
MIPUMEHSATH UX B HOBOUM CHTYallUH;
4. IPOACMOHCTPUPOBAHO YCBOCHHE paHEe M3YUYEHHBIX COMYTCTBYIOIIMX BOIMPOCOB, CHOpMHPO-
BaHHOCTb U YCTOMYHMBOCTh KOMIIETCHIINH, YMEHUI U HaBBIKOB;
5. OTBET IPO3BYHYAJl CAMOCTOSTENIbHO, 0€3 HAaBOSIINX BOIIPOCOB;
6. IOMyIEHbl OJHA — JIB€ HETOYHOCTU NMPHU OCBEIICHUH BTOPOCTENEHHBIX BOIPOCOB, KOTOPHIE
HCIIPABJISIOTCS 10 3aMEYAHHUIO.
Ouenka «4» (xopouto) cmagumcs, eciu:
OTBET yJOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSIM Ha OIICHKY «5», HO MPU 3TOM UMEET OJUH W3
HEIOCTATKOB:
1. B M3TI0’KEHUU JIOMYIIEHBI HEOOIBIIIHNE IPOOEITBI, HE NCKA3HUBIINE COJICPIKAHUE OTBETA;
2. IOMyUIeHbl OJIMH — JIBa HEJI04YeTa MPH OCBEUICHHH OCHOBHOTO COJAEPIKAHHS OTBETa, UCIPAB-
JICHHBIE 110 3aMEYaHHIO IK3aMEHATOPa;
3. momyieHsl omuOKa Uik 6ojee ABYX HEIOYETOB IPH OCBEIIEHUU BTOPOCTEIIEHHBIX BOIIPOCOB,
KOTOPBIE JIETKO UCTIPABIISIOTCS 110 3aMEYaHHUI0 SK3aMEHATOpA.
Ouenka «3» (y0081emeopumesibHo) CHABUHICA, ECIU:
1. HEMOJHO WJIM HETMOCJENI0BATEIbHO PACKPBITO COJEPKaHME Marepuaia, HO MOKa3aHo oOiee
MOHMMAaHHE BOMPOCa U MPOJAEMOHCTPUPOBAHBI YMEHUS, TOCTATOUYHbIE JIJIS ajdbHEHIero ycoe-
HUS MaTepuana;
2. UMENHCh 3aTPyIHEHHUS WIH JOMYIICHbI OMIMOKH B OMpPENEICHUM MOHSITHM, UCTOIb30BAaHUU
TEPMHUHOJIOTHH, UCIIPABJICHHBIE TTOCJIE HECKOJIBKUX HABOJIAIINX BOTIPOCOB;
3. IpU HEMOJHOM 3HAHUM TEOPETHUECKOTO MaTepHasa BhISBICHA HEIOCTaTOYHAs CPOPMUPOBAH-
HOCTH KOMITCTEHITUH, YMEHHUI ¥ HaBBIKOB, CTYJICHT HE MOKET IPUMECHHUTH TEOPHIO B HOBOH CHTY-
aluu.
Ouenka «2» (nHeyoosiemeopumesibio) CmAgUmMCs, eciu:
1. HE pacKpBITO OCHOBHOE COJIep:KaHNe yueOHOTro MaTepuana;
2. oOHapy»XeHO HE3HAHWE WJIM HETIOHMMaHHWe OOJIbIIeH WM HauboJiee BaXXHOM YacTh y4eOHOTO
MaTepuana;
3. JOMyIIEHBI OMMOKU B OMPEICICHUN TTOHSATUH, MIPU UCIIOJIb30BAHUN TEPMHUHOJIOTHUU, KOTOPHIE
HE MCMPABJICHBI IOCTIE HECKOIbKUX HABOSIINX BOPOCOB.
4. He c(OpMHUPOBAHBI KOMIICTCHIINN, YMEHUS U HABBIKH.
Kpurtepuu oneHuBaHus yCTHOTO OTBETA HA 3a4eTe
Or11eHKa «3a4T€HO» BBICTABISIETCS CTYICHTY, €CIIN:

®  BOIPOCHI PACKPBITHI, U3II0KEHBI JIOTUYHO, 0€3 CYIIECTBEHHBIX OLIMOOK, MOKA3aHO yMe-
HHUE WLTIOCTPUPOBATh TEOPETUUYECKHE TMOJIOKEHHS KOHKPETHBIMU MPUMEpPAMH, MPOJIe-
MOHCTPHUPOBAHO YCBOCHHE paHee M3YUYECHHBIX BOMPOCOB, CHOPMUPOBAHHOCTh KOMITETEH-
UM, yCTOMYMBOCTD MCIIOJIb3yEMbIX YMEHHUN U HAaBBIKOB. J[OMyCKarOTCs HE3HAUUTEIbHBIE
OIIINOKH.
Or11eHKa «HE 3a4TE€HO» BBICTABIISIETCS CTY/ICHTY, €CIIU:
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® HE PacKphITO OCHOBHOE COJIepKaHue y4eOHOTO Marepuaia; oOHApYKEHO HEe3HAHWE WU
HEMMOHUMaHWe OOJbIEH WM HanboJiee BAXKHOW YacTH Y4eOHOro Marepuaia; JTOMyIIeHbI
OH_H/I6KI/I B OIIPpCACIICHUU HOHHTI/II;'I, KOTOPLBIC HEC UCIIPABJICHBI MOCJIC HECKOJIBKUX HABOIA-
IIMX BOMPOCOB; HE CHOPMUPOBAHBI KOMITETCHIIMY, YMCHHS U HABBIKH.

6.3 TunoBble KOHTPOJILHBbIE 32IAHNUSI HJIH MHBbIE MaTEePHAJIbI, HE00X0IUMBbIE J1JIsI
OIIEHKH Pe3yJIbTATOB OCBOCHUS THCHMUILINHBI

| cemecTp
Tema 1. ®yHKIIUM 0/IHOI NepeMEeHHOI: Teopusl MPeIeI0B H HENMPEPHLIBHOCTH

JomamHee 3axanue no reme: «/leiictBureibHble Yncaa. OrpaHuyeHHbIe MHOKECTBA.

MO)Iy.]'IL HeﬁCTBHTeﬂLHOFO quciaa»
1. Ykaxkute MHOKECTBA OTpaHUYECHHBIE CBEPXY, CHU3Y, IPOCTO OrpaHuucHHbIe. Halinure Tou-
HYyI0 HHOKHIOIO, BEPXHIOIO TpaHU:
1|, 1), 100\ 1| 1],
=1t 2) [-10;18); 3) (~o0;100); RIS 5) 4=
4 7 n
6) {-5)"|; 7) in+nl; 8) [13; +o0); 9) {-2"}.
2. I/I306pa31/ITC MHOXKECTBA YHUCCJI, YAOBJICTBOPAIOIINX CICAYIOIIUM HEPABCHCTBAM Ha YUCIIOBOU
IIPSAMOM:

1) X >1; 2) [X<-3; 3) x|<15; 4 N>7;  5) [x+1>2;

6) [x—5<6; 7) [x+10/>1; 8) |4+x>-9.

3. Pemtnte ypaBHEHUS: 1) 2|X—4|=§; 2) le; 3) |2X+3|:X2.
4 x—2/+4

4. Pemnre HEPAaBEHCTBA:
1) [4+X+[x—4<12; 2) [x* -3 <12; 3) X*+3x/>x;  4)[2-X<0; 5) [x —6x+4/>4.

KonTtpoubnas padora «IIpenen ¢pynkuun. HenpepbsiBHOCTL pyHKIMI»
0 BapuaHT

X—4
1. Haiitn o6nacts onpenenenns pynkuun f(X)= arCCOST +1g (3X —1).

2n—-3
2. I/ICCJIGI[OBE[TB Ha MOHOTOHHOCTHB IMTOCJII€EA0BATCIIBbHOCTD { 2 .
n —

3. Mcrionb3ys onpeesenue npeaena, 10Kka3arh, yto lim —1 =0.
n—o0 n —

4. BruuCcauTh npeaesibl
-3X
2 _ 5_ . [ x+4 . 1-cos8x
1) lim X =2XF0 gy i X Z2XHA g Ilm(—] . 4)lim =—S5°X
x->2 X —=12x+ 20 x>0 2X% +3xX° +1 x—o\ X +8 x>0 3X
5. HCCJ’ICI{OB&TB Ha HerepBIBHOCTL n OHpeIICHI/ITB XapaKTep TOYCK pa3pLIBa
- i x <0,

X
o(x)=<2, 0<x<2m,
T—X, X2=2m
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Tema 2. InddepennuaibHoe ucuuciaieHne (PyHKIUA OTHOW NepeMeHHOI: MPOU3-
BOAHAasA M Au(pepeHunan
JomamHee 3aganue no reme «llpouszeoonasn u ougpghepenyuan pynxkyuu»
1. HaliTi mpown3BoaHbIE CleAYOMUX (DYHKIIHIA:

1) y=2x° +17x% + 4x+8, 2), 3) y=4x° +¥x°

4) y=8/x%, 5) y= %/— +\/— X, 6) y=—ctgX,
2 s 6 : COS X
7) y=c0s"Xx+sin” X, 8) y =tgXx—ctg x+sin 2x+Cos4x , 9) y=——"-—,
ctg X —sin X
10) y=tgx—x+¥x7*, 11) y= 5|n—+ctg—+cos——tg— 12) y=(2x+3)*,
5 15 20
13) f(t)= Lre , 14) u(v)= 2L : 15) z=(\/§+1)-arcsin Y,
1-¢' 1+ 21"
16) y=x"-log, X, 17) y=|n(x+\/x2+1), 18) y:Iogz(2x3+3x2),
— . — —_— 2
19) y = 3ein 2xedsindx 20) y:14arccosx;rl+(sx 19) “23 X=X ,
In(x? +2 2— X
n(x + ) X 22) y=XInX,23) y:(X2 +l)\/7,24) yzxarctgx.

21) y= arctg —

2 (x +2) 4\/_ \/_

2. HaﬁHHTe 3HAUCHUC HpOI/ISBO,HHOI/I B yKa3aHHOI>i TOUYKC:
(x +1)

1) y=x%-e*, x,=-1, 2) y=+/x, x, =4, 3) y= Iogl

/-\
|
[
\_/

I1l. Haiinure mpou3BOAHYIO HESABHO 3aJaHHON (QYHKINH:

x=t°, X = C0s’t, x=e'sint,
1. , 2. 3.
{y:Bt, {y:sin3t, {y:et cost.
IMporpamma 3x3amena (I cemectp)
|. ®yHkuuu oiHoiIl AelicTBUTEILHOM epeMeHHoM. Teopus npenesioB pyHkuuu oaHoM aeii-
CTBUTEJILHOM IepeMeHHOI
1. Yucnoseie MmuoxkectBa (N, Z, Q, R). OrpannueHHbIC YACIOBBIE MHOXKECTBA, TPAHUIIBI U T'Pa-
HU.
2. Monynb neicTBUTENIBHOTO YUCIIa, €r0 CBOMCTBA.
3. Ilonsatne gynkuuu. CpoiicTBa GyHKIuMi. UnciaoBas mocieqoBaTebHOCTh KaK YaCTHBIM CiIy-
yail @yHkimu. OCHOBHBIE 3JIEMEHTapHbIe (PYHKIIMU, UX CBOMCTBA.
4. Ilpenen ¢pyHkuMU B TOUKe U Ha OeckoHeyHocTH. [Ipenen mocnenoBarensHocTH. ['eomerpuye-
CKUH CMBICI IOHATUH «TIpesied QYHKINW», «IIPeei MOCIeI0BaTeIbHOCTIY.
5. CaoiicTBa (yHKIMHA, UMEIOIINX TpeAen (€IMHCTBEHHOCTh IpejieNa; OrpaHUYeHHOCTh (PYHK-
LIUU, UMEIOLIEH IpeJien; COXpaHeHne (PYHKIMEeH B KOTOPOH OKPECTHOCTH TOYKH 3HaKa Ipejiena)
(2 TeopeMbl C 10Ka3aTEIBCTBOM).
6. OmHOCTOpOHHME Tpenenbl (YHKIUU (ONpeAeNeHHs JIEBOCTOPOHHETO W TPaBOCTOPOHHETO
npezenoB GyHKIMHU B TOUKE, KPUTEPUH CyIIECTBOBAHUS Mpeena QyHKIMN).
7. beckoHe4yHO Malible QYHKIIMH, UX CBOMCTBA.
8. beckoneuHo GombIne PYHKINHU, UX CBOICTBA.
9. OCHOBHBIE TEOPEMBI O MpEAEIIax:
- TeOpeMa, YCTaHaBIUBAIOIIAsl CBA3b MEXIY (DYyHKIMEH, MpeieroM U OeCKOHEYHO Majloi Belu-
YUHOM;
- Ipe/IeN MOCTOSIHHON BEIMUYMHBI,
- IIpe/ie]l CYMMBI, TPOU3BEIECHUS U YACTHOTO, CJIEACTBUSI 3TUX TEOPEM;



24

- TeopeMa O Ipejiene CI0KHOU PyHKINU;

- TeOpeMa O Ipeesnie MPOMEeKyTOUYHON (PYHKINH.

10. ITepBrIii 3amMeydaTenbHbIN IPEAE, €ro CISACTBHUS.

11. Yucno e. Bropoii 3amedarenbHbIi IPEE, €ro CIEACTBUS.

12. CpaBHeHue OECKOHEYHO MallbIX (OmpeiesieHus, TeopeMa 00 SKBUBAJCHTHBIX OECKOHEYHO
Mauibix). Tabnuia S5KBUBaJICHTHBIN OECKOHEYHO MaJIbIX BETMYHH.

1. HempepbIBHOCTH (PYHKIIUM O/IHOI 1eiiCTBUTEIbHOM NMepeMeHHOM’

1. TTonsiTue HepepHIBHOHN (PYHKITMH B TOUKE M HA TIPOMEKYTKE.

2. CpoiicTBa ()yHKIHMI HEMPEPHIBHBIX B TOYKE:

- HEMPEPHIBHOCTH CYMMBI, IPOU3BECHHUS U YaCTHOTO JIByX HETIPEPHIBHBIX (DYHKIIHN;

- HEMIPEPHIBHOCTH CIOKHON (DYyHKIUY;

3. HenpepbIBHOCTh OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIUIL.

4. CpoiictBa pyHkiuii, HenpepbiBHBIX Ha oTpe3ke (| u 11 Teopemsr bonsniano — Komw, | u 11 Teo-
pembl Beliepmirpacca).

5. OAHOCTOPOHHSISI HETIPEPHIBHOCTD, TOYKU Pa3pbIBa, UX KiIaccuUKaIus.

I11. JuddepenunanbHoe ucuucjieHne PyHKUM 0JHOMH AeliCTBUTEJIbHON epeMeHHOH

1. IToHsiTHE IPOU3ZBOAHOM, €€ MEXAaHMYECKUH U T€OMETPUICCKUN CMBICII.

2. CBs3b M@Ky HEIIPEPBHIBHOCTHIO U CYIIECTBOBAHMUEM ITPOU3BOAHON (DYHKITH B TOUKE.

3. [IpaBuna nuddepeHupoBanus: NPOU3BOIHAS CYMMbI, IPOU3BEACHUS U YaCTHOTO; TPOU3BO/I-
Hasl TIOCTOSTHHOM (DYHKUMH; MPOU3BOAHAS CIOKHON (PYHKIIUH, MPOMU3BOAHAs 0OpaTHOW (yHK-
117078

4. ITpon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.

5. Auddepenuman pyHKIUU, €T0 TEOMETPUIECKUI CMBICIL.

6. Anddepenuupyemsie pynkmun. Kpurepuii quddepenunpyemoct GpyHKITUH.

7. Quddepenuuan cymmsl, pousBeAeHus U 4acTHOro. Juddepenunan cinoxHon QyHKIUU, UH-
BapUaHTHOCTH (POpMEI 3anucu nuddepeHmana.

8. IIpousBoansie u nuddepeHranbl BHICIIUX TOPSAKOB.

9. IMapamerpuuecku 3amannble (pyHKuu. duddepeHunnpoBanne mapamMeTpHUyecKd 3aJTaHHBIX
byHKIHA.

Il cemecTp
Tema 3. IIpunoxkenne nupdepeHuaIbLHOE HCUUCAeHHe GYHKIUNH 0OTHOM MepeMeHHOMH

JomamHee 3axaHue no teme «llpouzeoonvie u ougpgpepenyuanvt gpicuiux nopaokos.
Teopemwt o cpeonem. Ilpasuno Jlonumansn
1. Halinure mponsBoaHbie U AudQepeHiinansl yKka3aHHbIX TOPSAKOB:
1) y=sin3x,y", ddy; 2) y=tg3x, y", d?y; 3) y=x-Inx, y", d’y;
4) y=Incosx,y", d?y; 5) y=5%, y® d°y.
2. IlpoBeprTe cHpaBeqTUBOCTh TeopeMbl Pomns 1ist QyHKIMH HAa yKa3aHHOM MPOMEXYTKE.
Haitgute cooTBeTCTBYIOIIEE 3HAUEHUE C, €CJIA OHO CYIIECTBYET:

1) f(x)=—x*+4x-3, [0;4]; 2) £(x)=¥x*, [-11].

3. IlpoBephTe cripaBeyIMBOCTh TeopeMbl Jlarpamka ais (yHKIUU f(X):eX Ha IIPOMEKYTKE
[O; 1]. Hainure cooTBETCTBYIOIIEE 3HAYEHUE C, €CJIM OHO CYIIECTBYET.

4. Haiijiute TOYKY, B KOTOPOi KacareabHas K KpuBoi Y = IN X mapamiensna xopje, coeauHsio-
el TOYKH A(l; O) n B(e;l).

5. Haiiqure npenensl, UCIIOAB3Ys NpaBuUiIo Jlonuras:

. 3 3 —
In (sin 3x); 2 lim X 3) lim x3+x 10 4) tim Inx

1) lim . )
x>0 X —Sin X x>2 X* —3X—2 -1 X —1

x—0 In x
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5) lim &1 6) im NX. 7) lm & 8) lim N X_.
x-0 SIn X X—>+0 X X+ X x-0 Ctg 2X
9) lim x-Inx; 10) lim i—i X 11) lim x%-e™*; 12) lim E—L :
X0+ ©ilInx  x-1 X—>+a0 x>0 X sin X
im x[ ex -1 fim| L1 | | 1
im X- eX — : — - I X H M
13) fim L e L 16) lim (cosx):
. tgx . 1 "
17) lim x%; 18) lim| =| .
x—0 x—=0\ X

KonTtpouabnas padora «/{uddepenunanbHoe ucuucjienne PyHKIHA 0HON NepeMeHHOID»
0 BapuaHT
o 2
1. Haifti npou3sBoHyto BToporo nopsaaka Gpyskimuu y = (€°°* +3)°.
2. Beruucnuth npenen GyHKIUH, UCTIONIb3Ys npaBuiio JlonuTans:

3
a) lim V1-6x 2—1+2x 'b) lim In(x—a)

x—0 X x—a |n(ex _ea) .

3

X® +
3. IlpoBecTu nosHOE UcCliel0BaHUE PYHKIMH Y = U TIOCTPOUTH TpaduK.

4. TIpu TIOMOIIH TIPOU3BOIHOM BBIYMUCIUTE MPUOIMKEHHO 3HaueHus 3/1,05 .

Tema 4. UnTerpanbHoe ucuucjeHne (PyHKIMI OHOM NepeMeHHOi

JomamHee 3a1anue no teme: «llepeoodpasznasn u HeonpeoenéHHbLIL UHMEZPAT
Haiiaute nunterpansl, npuMeHss TaOIUIy HEONpeaeIEHHBIX HHTETPAJIOB:

1) [0-x)1-2¢)-0-3)d;  2) j(l‘TX]de; 3) j(§+x;42+%jdx;

X

4)]1+X 5)j&_i'w+1dx; 6) [(2+3' fox; 7)j—zx+ll‘x5“dx;

g) Jesx 10 9) j(1+ cosx +sin x) dx ; 10) J'(l—x—lzjxlxﬁ dx.

KOHTpOJILHaﬂ padora «HTerpupoBanue pyHKumMi 0HOH NepeMEeHHOIN»
0 BapuaHT

1. Beruucnuts OIIPEACIICHHBIC NHTCTPAJIbI:
n 1 3
a) [sin x—sin®xdx,6) [x*(2x—1fdx, B) I(x—l)- e~*dx
i3 1 0
2
2. Beruncauts HECOOCTBEHHEBIE HUHTCrpaJIbl WX YCTAHOBUTDH UX PACXOAUMOCTD!:

T dx dx
a) | ——=—, 0) | 7——=
QXVXZ—l !X(X 2)
3. BeIuMCcauTh 110mma s GUrypsl, orpaHUuYEeHHON JTMHUSAMU:
X = 2\/5 cost,

a) y=(x-5)1-x), y=4, x=1;, 0) y=5,ecmu Yy=>5.
( )( ) y:5\/§sint,

4. BbIYMCIUTD IJIMHY JyTH KPUBOW:

a) X=Incosy, 0< yég; 0) r=3-(1+sin(p), —%swso.
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IIporpamma sx3amena (Il cemectp)
|. InpdepennuanbHoe ncunciaeHue GyHKIUH 0HOM 1eHCTBUTEIbHON NepeMeHHOH - Po-
JAOJIKeHH e
1. CroiictBa nuddepenupyempix GyHkuuii: reopema depma, e€ reoMeTPUIECKUN CMBICT; TEO-
pema Poms, e€ reomeTpuueckuii cMbIci; TeopeMa Jlarpanika, €€ TeOMEeTpUYECKUI CMBICIT; TEO-
pema Komm.
2. [IpaBuna Jlonurars.
3. UccnenoBanre MOHOTOHHOCTH (DYHKIMH C TIOMOIIBIO TPOU3BOIHOM.
4. DKcTpeMyMbl (DYHKLHU: MOHATHUS JOKAIbHOTO MaKCUMyMa M JIOKQJIbHOTO MUHUMYMa (pyHK-
UM, SKCTpeMyMa (PyHKIMH; HEOOX0IMMOE YCIOBHE CYIIECTBOBAHUS IKCTpEeMyMa (DyHKIIHH; 110~
HATUS TOYKH, IOJO3PUTEIBHON HA DKCTPEMYM, KPUTHUECKON TOYKHU; JOCTATOYHOE YCJIOBUE CY-
IIECTBOBAHUS KCTpEMyMa (PYHKINH; MPABUIIO UCCIEAOBAHUS (PYHKIUU HA SKCTPEMYM.
5. Hanpasnenue BoimykiocT rpaduka ¢pynknuu. Touyku nepern0a: noHsATHE (QyHKIMM BBITYK-
JIOW BBEpX, BBIMYKIOW BHM3; TEOpEMa O HANpPABICHUU BBINYKIOCTH (DYHKIMH; TMOHSATHE TOUKH
nepernba rpaduka QyHKIUU; HEOOXOIMMOE YCIOBHE TOYKH Iepernda rpaduka GyHKIHH; JT0-
CTaTOYHOE yCJIOBHE TOUKH repernda rpaduka QpyHKIIH.
6. AcuMnTOTHI rpaduka pyHKIUHN: BEpTUKAIbHAs aCUMIITOTA, HAKJIOHHAsl aCUMIITOTA.
7. IlonHoe uccienoBanue GyHKIMH U TIOCTPOCHUE rpaduKa.
Il. AuTerpupoBanue pyHkuuii o1HOI nepeMeHHOM.
. IlepBooOpa3Has u HeolpeIeIeHHbIN HHTerpal. Tabuua npocTemx HHTErPaIoB.
. IHTerpupoBanne 3aMeHOM NIEPEMEHHBIX HEONPEACIEHHBIX HHTETPAIOB.
. UnTerpupoBanue o 4acTaM HEONpeAeIEHHbIX HHTETPaJIOB.
. UaTerpupoBanue 1poOHO-palluOHaIbHBIX (DYHKIIHA.
. MaTerpupoBanne TpUroHOMETPUYECKUX (PYHKIUH.
. UnTerpupoBanue uppanroHaibHOCTEH (YHKIIHIA.
. OnpeneneHHbIl UHTETpAJl: ONpPENEICHUE, ET0 T€OMETPUUECKUN CMBICI, HEOOXOIUMOE YyCIIO-
BHE CYLIECTBOBAaHHUS OIPENEICHHOIO MHTErpajla, JOCTaTOYHOE YCIOBUE CYIECTBOBAHUS OIIpeE-
JICJIEHHOTO UHTETpajla, CBOMCTBA ONPEAEIEHHOT0 HHTErpaa.
8. MeTobl BBIYMCIICHUSI ONpPEIENeHHbIX MHTerpayioB: Gopmyna Hetorona — JleliOHuua, nHTe-
TPUPOBAHME I10 YACTSAM IOJI 3HAKOM OINPEENIEHHOr0 MHTErpajga, MHTErPUPOBAHUE 3aMEHOH Te-
PEMEHHOM O] 3HAKOM OIPEAEIEHHOTO HHTETpaa.
9. T'eomeTprueckre MPUIIOKEHUSI OINPENEICHHOIO MHTErpajia: BBIYMCIEHUE IJIOMAaAu (Urypsl,
JUIMHBI IYTU KPpUBOH, 00bEMa Tesa BpaleHHUs.
10. Heco6ctBennsie unterpainsl | u 1l pona, ux reomerpuueckuii CMbICT U CBOMCTBA.

~NOoO ok WwWwN -

Il cemectp

Tema 5. OyHKUMH HECKOJIbKHX NMepeMEHHBbIX: Mpeaes U HenpepbIBHOCTH. Judde-
PeHIHAJIbHOE MCYHCIeHne QYHKIUN HECKOJIbKHX MePeMEeHHbIX

Jomamnee 3aganue nmo teme: «PyHkHuM 2-X, 3-X MepeMeHHBIX: 00J1aCTh OmpeseJie-
HUA, TPauK, TUHUM YPOBHS, NOBepXHOcTH YpoBHs. IIpenes u HenpepbIBHOCTH (PYHKIHH
JABYX IEePEeMEHHBIX)

1. Maua dynxums f(x;y)= xy+§. Haiimmre: f(L-1), f(%;BJ, f(y;x), f(l;%} i XY
y X

f(x—y;y—x).

2. Haiinute o6nacth onpeseneHus, MHOXKECTBO 3HaYCHUN QYHKIUU Z = /4 — X2 -y . ITocTpoii-

Te TpaduK 3Toi QYHKIUU U €€ TMHUH YPOBHS.
3. Haiigure u n300pa3uTe Ha MIIOCKOCTH 00JacTH ONpeesieHus ClIeyomuX GyHKIUI:
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1) z=,/y-sinx, 2)z:ﬁ.

4. N300pa3ute HA TUIOCKOCTH JIMHUU YPOBHSI CICAYIONNX (QYHKIIWI:

1) z=x+Yy, 2)z=\/x_y.

5. 300pasute B IPOCTPAHCTBE MOBEPXHOCTH YPOBHS PyHKIUH U=1—-X—-y—Z7.

6. Haiinure npeens! ciieyonux GyHKINN WU MTOKAKUTE, YTO OHU HE CYIIIECTBYIOT.

1) fim 2=, 2) Iimw; 3) lim (x+y)-sin = -cos -
9 X+Y b (x+2y) -9 e X
y 2
4) lim %; 5) lim M; 6) lim %;
e XTI Xy+y o VXi Yy S0 XY
_ X2y3 _ X — yz
7) im ——; 8) lim .
Xy’ 8 VA-x+yt -2
_v_3).cos XYL
7. Viccnenoath Ha HempepbiBHOCT dynkimio f(X;y)= (x=y—3)-cos X—y+3’ (y)= (41),
0, (xy)=(42)

B Touke M, (41).

1
8. OyHKuus f(X; y): (X2 + y)m He omnpejaeicHa B Touke M 0(0;1). MoxHO T B 3TOH TOYKE
(YHKITUIO ONPENCTUTh TaK, YTOOBI OHA CTajla HEeMPEPhIBHOW?
(x-1°(y-2)
(x-1) +(y-2)

TOYKE (PYHKIIMIO OMPEICTUTh TaK, YTOOBI OHA CTaja HEMPEPHIBHOM.
Kontpoabnas padora «/{udpdepenunpoBanne pyHKIUI HECKOJIbKHUX AeHCTBUTEIbHBIX
nepeMeHHbIX»
0 BapuaHT

1. Haiitu mosuetit nuddepentman Gpynxmuun f (X; y) =3/sin* x+cos y .

2. CocTaBUTh ypaBHEHUE KAaCATEILHOM IIOCKOCTH W HOPMAJIH K MMOBEPXHOCTH Z = SiN y B TOYKE

X
(1, T, O).
3. HaiiT Ipon3BOIHYIO HESABHO 3a1aHHON QpyHkiuu e’ +ax’e™” —2bx =0,
4. Haiitu mpou3BoHYyI0 QYHKIMU Z = x* +3x%y +9x%y —8xy’ +5y°® B Touke A(l, l) 10 HaIpaB-
JICHUIO BEKTOpa a8 = (l, )

9. OynkHs f(X; y)= HE OIpe/IeiicHa B TOYKE M0(1;2). MO>HO JIM B ITOH

5. Haiitu HauGosbllee W HauMeHbIIee 3HaueHWs QYHKIMH U=1+X+2Y Ha KOMIaKTe
K={xy):x+y<1x>0,y>0}.

. 1 1
6. UccrnenoBarh yCIOBHBIA 3KCTpeMyM (YHKIMH Z = —+-— TIpU YCIIOBHHU CBSI3U X+ Y =24,
X
a>0.
Tema 6. UHTerpaibHoe HCUHCIeHHe QYHKIMI HeCKOJIBKHX NMepeMeHHbIX

Jomaninee 3aanue o reme: «{BOMHON HHTErpa)
1. Beruuciaure moBTOPHBIE UHTETPAIbI:
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7 Jx 2 Iny 2 1
1) .[de.dy; 2) Idyjexdx; 3) _[dy.[(x2+2y)dx; 4) J.dxj.
0 0 10 0 0 X+ y
2. 3MeHuTe nops0K HHTETPUPOBAHUSI B IOBTOPHOM HHTErpase:
3 3y 1 2-y 0 3 3 3
1) J.dyj.f(x; y)dx; 2) [dy [ f(xydx; 3) jdxjf(x; y)dy+jdx.[f(x;y)dy,
0 0 0 y -3 X 0 X
3. Beruucnure ABOMHON MHTETpall Yepe3 MOBTOPHBIM:
. . dxdy . .
1) _nydxdy rae D: 1<x<2,1<y<2; 2) U ,tne D: 0<x<1, 0<y<1;
x+y+1
3) ” dxdy rie D 0<x<2, X<y<x/3;

4) J.J. 4-x° - yZ)dxdy , Trie obacth D orpannyena muaumsmu X=0, y=0, x=1, y=15.

4. Hepexonﬂ K HOJIIPpHBIM KOOpAHWHATaM, BBIYUCIIUTEC HBOfIHbIG HUHTCIpaJibl:

lex +y?dxdy; 2) ”smdx +y?dxdy.

>< +y <9 {n2<x +y <4n

5. 3ameHss MEPEMCHHBIC, BLIYUCIIUTE I[BOI/IHI)IC HUHTCrpajbl:

1) 1 =J (X+ y)dxdy, ecmi D — koMmakT, OrpaHUYCHHBIA MPSMBIMH §+y=5, y—x=1,
D
X 7
¢ 3 Y 3
2) I= ”dx dy, eciu D — mapamienorpamMMm co CTOPOHaMH, JISKAIIUMH Ha MPSAMBIX Y =X,

D
y=x+3, y=1-2x, y=5-2x.

IIporpamma 3x3amena (111 cemectp)
I. IuddepenuunanbHoe ncuucieHue PyHKIUI HECKOIbKHX MepeMeHHbIX
1. MHOXecTBa B IpocTpancTBax R? u R3.
2. IlonsTie pyHKIMM HECKOJIBKUX MepeMeHHBIX. ['paduk GyHKIMU ABYX nepeMeHHbIX. JInHun
ypoBHs. [IoBEpXHOCTH YpOBHSI.
3. Ilpeaen pynkuuu 2-X U 3-X NEpEMEHHBIX, METO/IbI BEIYUCICHHS.
4. HenpepbIBHOCTH (DyHKIUU 2-X U 3-X TIEPEMEHHBIX.
5. HacTHble Mpon3BOIHbIE (DYHKIMHA HECKOJIBKUX NEPEMEHHBIX, UX T€OMETPUUYECKUNA CMBICII.
6. KacarenbHast TUIOCKOCTh 1 HOpMaJTb K TIOBEPXHOCTH.
7. Iuddepenunan u nudpdepeHIupyeMocTb GyHKINN HECKOIBKUX MEPEMEHHbIX; FreoMeTpuye-
CKHI cMBbICT TIoJIHOTO quddepennnana.
8. MuddepenunpyemMocTb CnokHON (PYyHKIIMH, UTHBAPUAHTHOCTH (DOPMBI 3allMCU MOJIHOTO AuG-
depenmuana.
9. ludpepenupoBaHre HESIBHO 33JaHHBIX (QYHKIHH.
10. Ilpou3sBoiHAs 11O HANIPABICHUIO; TPAIHECHT.
11. [IpousBoanbie u aughepeHnanbl BHICIINX TOPSIKOB.
12. DkcrpemMyM (PyHKITUM HECKOJIBKUAX ITEPEMEHHBIX.
Il. UuTerpajibHOe McuncaeHUe (PYHKIUI HECKOIbKUX MepeMeHHbIX
1. /IBoMiHOM MHTETpa, €T0 FT€OMETPUYECKUI CMBICI U CBOMCTBA.
2. Heo6xoumoe 1 IOCTaTOYHOE YCIIOBHSI CYIIECTBOBAHHS IBOMHOTO UHTETpaja.
3. MeTo/1bl BBIYUCIIEHUS JIBOMHOTO MHTETpajia (duepe3 MOBTOPHBIA MHTErpai, 3aMeHa MepeMeH-
HBIX B IBOWHOM MHTEIpae).
4. TpoitHOI UHTETpaJ, €r0 FeOMETPUIECKUI CMBICI U CBOMCTBA.
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5. MeToabl BBIMHCICHUS] TPOMHOTO MHTETpaia (depe3 MOBTOPHBIN WHTErpajl, 3aMeHa MepeMeH-
HBIX B JIBOWHOM MHTErpaje).

6. KpuBonnnelinple uHTErpajsl | poja, ux cBOWCTBA.

7. MeTtoabl BEIYHCIICHUS] KPUBOJIMHEWHOTO HHTETpaiia | pona.

8. KpuBonuneiinbie uaterpansl |l poxa, ux cBoiicTaa.

9. Briuucnenue kpuBonuHeitHoro uHTerpania |l poaa yepes ornpeaeneHHbId HHTErpalL.

10. ®opmyna 'puna.

11. Boccranosienue ¢pyHKIUY 10 e€ monHoMy nuddepeHmmany.

IV cemectp
Tema 7. Paabl

JomamHee 3ananue no teme: «Hucnoesvte paovl. Heodxooumwlit npuznak cxooumocmu
paoa. Cpasnenue noaoHcUmMenbHvlxX paooey
1. st crneayronmx psijioB:
1) Hanmiute GopMyIly YaCTUUHOM CyMMBI S,
2) HalAUTE CyMMY psijia WIIM JOKaKUTE, UTO €€ HE CYLIECTBYET,
3) cnenaiiTe BBIBOA O CXOJAUMOCTH MITU PACXOJUMOCTH psijia:

2-4+6-8+..+(-1)""-2n+...; 6) 1+2+4+..+2" ..., ,
) 9 ) 032k

3 4 1
, h2+h—+h—+...+IN|1+=|+....
)Z (2n-1). 2n+1) 2 273 [ nj

2. HCCJIG[[yI/ITe CXOJMMOCTh YHUCIIOBOTO psijia, MPUMEHSISI HEOOXOAUMBIN MPU3HAK CXOAUMOCTH
PSLIOB:
_ n
n+2 n’ +1 *m(—l)”l-n_ &(, 3
1) Z 3, Z Z Z ' 6) Z 1+=
) =~ In(n+1) “~\"'n
3. HCCHCHOB&TB CXOONUMOCTH pHI[OB HpI/IMeH}I}I MMPU3HAK CPAaBHCHUS:

~+00

1)ZInT: 2)20]%1)!; )Z n+2 )Zn+5 )Z

“n’+n+1’ =N “n*+n-1

+00 . T +00 2

6) N Y Vnsin—;  8) Y nd-tgts
Z\/n +3 nzzll n? HZ:;‘ 2

IIporpamma 3auera no reme «Psabn»

1. OcHOBHBIE NOHATHS TEOPUU YHUCIIOBBIX PsANOB. McciienoBaHue cX0QUMOCTH FE€OMETPUUECKON

nporpeccuu. [IpuMenenune onpeaenenns Npyu NCCIeA0BAHUN CXOAUMOCTH YHCIOBOTO pAa.

2. HeoOxoauMmelii npu3Hak cxoauMocTu psiga. CBoiicTBa cxosmuxcs psaaoB. ['apmoHndeckuit

pan.

3. Heobxomumoe 1 T0CTaTOYHOE YCIIOBHE CXOAUMOCTH TOJI0KHUTEIBHOTO Psa.

4. Ilpu3Haku cpaBHEHMUS.

5. Ilpuznak JlanamOGepa.

6. Ilpusnak Komu.

7. NnTerpanbHbiil npusHak Komm.
+ 1

8. IlpumeHeHue uHTErpanpHOro npusHaka Komm mpu uccienoBaHuu psija Z—S Ha CXOJHU-
n=1

MOCTb.

9. 3nakouepenytomtuecs psaasl. Teopema JleitOauIIa. AGCOTIOTHO M YCIIOBHO CXOISIITUECS PSIIBI.
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10. Creniennsbie psiapl. Teopema A6emnst. CTpykTypa 00JacTH CXOIUMOCTH CTETICHHOTO PsiJia.

11. Paznoxenue GyHKIUH B cTeNeHHOM psia. Psaa Teiinopa.

12. IlpumeHeHHs CTENEHHBIX PSAOB MPH BHIYMCICHUH MPEAETIOB, 3HAYCHUI (PyHKIUU, HHTErpa-
JIOB.

13. Tpuronomerpuueckuii psix @ypbe A1 GYHKIUU Ha TPOMEKYTKE [— T, TE].

14. PazyioxeHue 4eTHBIX M HeUeTHBIX QyHKIui B psag Dypse.

15. Paznoxenue Gynkuuii B psig Oypre Ha IPOMEKYTKE [— l; I].

16. Paznosxenne GyHKIMK IO KOCHHYCAM U 110 CHHYCaM.

V cemectp
Tema 8. luddepenunanbHbie ypaBHeHUS

JlomaniHee 3a/1aHKe M0 TeMe: «YpaBHEHHUs ¢ pa3fe/siomuMucs nepeMeHHbiMu. Oa-
HOpPOIHBbIE TU(PPepeHINATIbHbIE YPABHEHUN)
[©unumnmos, A.®. CoopHuk 3amad o quddepeHiuanbHbpM ypaBHeHusM. /| A.O. Oumunmnos —
M.: Hayka, 1979. - 96 c.]:
. Ne 2,6, 15, 16,51 — 53, 56 — 62, I1. Ne 101, 105, 107, 109, 113, 114, 115, 118.

IIporpamma 3a4yera no reme «/{uddepeHunaibHbie YPABHEHHUA»
1. OcHoBHble MOHATHUA AH(DdepeHnanbHBIX ypaBHEHHH mNepBoro mnopsaka (0OBIKHOBEHHOE
muddepeHraIbHOe ypaBHEHHE N-TO MOpsAAKa, TMOPSIOK TudQepeHIaIbHOr0 ypaBHEHUS,
OOBIKHOBEHHOE JU(epeHMaIbHOe ypaBHEHHE 1-T0 mopsaka, peueHue nuddepeHIuanabHoro
ypaBHEHHsI, MHTETpalbHasi KpuBas, oOuiee pemenne AudQepeHInanbHOr0 ypaBHEHHs, YaCTHOE
pewenre auddepeHnnanbHOro ypaBHeHus, ocodoe pemenue auddepeHnnanbHoro ypaBHeHus,
UHTETpai OOBIKHOBEHHOTO TU(epeHINaIbHOro ypaBHeHus, 3aaada Komm st quddepenmm-
QJIBHOTO ypaBHEHHMs, KpaeBas 3ajauya Uil AuddepeHnanbHOro ypaBHEHHUs, FeoMeTpuyecKas
UHTEpHpeTanus pemieHus TudepeHaIbHOr0 YpaBHEHUS, W30KIMHA TU(epeHIHaTIbLHOTO
ypaBHeHUs1). Teopema 0 CylIecCTBOBaHMU U €IMHCTBEHHOCTH perieHus 3aaaun Komm i qud-
(epeHLnaIbHOTO YPaBHEHUS IEPBOTO MOPSIKA.
. YpaBHEHHUS ¢ Pa3ACIAIOIUMUCS IEPEMEHHBIMU.
. OgHopoaHble AuddepeHnaIbHble YPaBHEHUS U YPaBHEHMSI, IPUBOIALINECS K HUM.
. JIuneitnble nuddepeHmranbHble ypaBHeHUs |-ro nopsaaka. YpasHenus bepuysu.
. YpaBHEHHUS B MOJIHBIX AU(depeHnranax u ypaBHEeHUs, IPUBOASILINECST K HUM.
. YpaBHEHUs, HEPA3PEUICHHbIE OTHOCUTEIBHO MTPOU3BOIHOM.
. YpaBHEHHS, JOIyCKAIOUINE TOHKEHUS TOPSAIKA.
. OCHOBHBIE MOHATHUS TUHEUHBIX U PepeHIINaTbHBIX YPaBHEHUM N-TO MOpsAKa.
. JIuneituble ogHOpoHBIE AU depeHInanbHble ypaBHEHU N-TO MOpsAKa ¢ MOCTOSHHBIMU KO-
s duneHTaMu.
10. Jluneiinple HeOqHOPOAHBIE TU(depeHMaTbHbIe YPaBHEHUS N-TO MOPSAJIKA C MOCTOSHHBIMU
KO3 (UIIMEeHTaMH U NTPaBOW YacThIO CIIELUAIbHOIO BU/A.
11. Jluneiinple HeoqHOPOAHBIE TU(depeHaTbHble YpaBHEHUs N-TO MOPSAIKa C MOCTOSHHBIMU
Kod(duIIMeHTaMH ¥ TIPOM3BOJILHON MpaBoi yacThio. MeTo 1 BapHaliy MPOU3BOJIBHBIX MOCTOSH-
HBIX.
12. OcHOBHBIE TIOHATHS cUCTeM Au(PepeHIINATHHBIX YPaBHEHUH
13. UHTerpupoBanie HOPMAIBHBIX CUCTEM TU(PEpEeHIINATBHBIX YPaBHEHHUH.
14. Cucrema nuHeWHbIX qU(depeHInaIbHbIX YPaBHEHUH ¢ TOCTOSHHBIMU KOA(h(UIIUEHTaMH.

O©ooONO OIS WN

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT I, UCTTOJIb3YEMBIX
B NIPOIECCE OBYYEHUA
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HNudopmannoHHbIe TEXHOJOTHN — 00yUYEHHE B JIEKTPOHHON 00pa30BaTeIbHON Cpefie ¢
[ENBI0 PACIIUPEHHs JOCTyna K 00pa3oBaTENbHBIM pecypcaM, yBEIWYEHHUS KOHTAKTHOTO B3au-
MOJICHCTBUS C MpernojaBaTesieM, TOCTPOCHUS UHIUBUIYATbHBIX TPAEKTOPHUM MOATOTOBKH, 00b-
E€KTHUBHOTO KOHTPOJISi U MOHUTOPUHIA 3HAHUN CTY/ICHTOB.

B oGpazoBarensHOM mpoliecce MO TUCHUIUTMHE UCTIONb3YIOTCS CIeayIolue HHPopMaIu-
OHHBIE  TEXHOJIOTMH, SIBIISIONIUECS  KOMIIOHGHTAMHU  DJIEKTPOHHOW  HH(OPMAIIMOHHO-
obpazoBarenbHol cpeabl BITIY:

e DJEKTpPOHHbIE OMOINOTEYHbIE CUCTEMBI,

o MyJnbTUMEIUIHOE CONMPOBOKICHUE JICKIIUM U IPAKTUUECKUX 3aHATHM.

8 OCOBEHHOCTHU U3YYEHUA JTUCHUIIJIMHBI UHBAJIUJAMMU U IMOAMMU C
OI'PAHMYEHHBIMHA BO3MOKHOCTSAMMU 31O0POBbsA

HpI/I O6y‘-I€HI/II/I Jiii ¢ OTrpaHUYCHHBIMUA BO3MOKHOCTSAMU 310POBbs IMIPUMCHAIOTCA aJall-
THUBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH B COOTBETCTBUH C YCIOBHSAMH, H3JIOKCHHBIMH B pa3zed
«Oco0eHHOCTH OpraHu3aIk 00pa30BaTEILHOIO MPOLEcca MO 00pa30BaTENbHBIM IPOTPaMMaM
JUISl MHBAJIMJIOB M JIMII C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBBS» OCHOBHOW 00pa3oBaTeib-
HOU MporpamMMbl (MCTIOIB30BAHUE CHEIMATBHBIX YIEOHBIX TTOCOOUI M JUIAKTUIECKUX MaTepHa-
JIOB, CIIEIHAJIBHBIX TEXHHYECKUX CPEIICTB O0Y4EHUs KOJUIEKTHBHOTO M MHAWBUAYAIBHOTO TOJIb-
30BaHMUs, IPEJOCTABIECHHE YCIYT aCCUCTEHTA (IIOMOIIHHUKA), OKA3bIBAIOLIEI0 00ydJaromumMcs He-
00XOIUMYIO TEXHHYECKYIO TIOMOIIb U T.II.) C YY4ETOM MHIMBHIYAIBHBIX OCOOEHHOCTEH 00y4a-
IOIINXCS.

9 CIIMCOK JIMTEPATYPbI U UH®OPMALIMOHHBIX PECYPCOB

9.1 JIuteparypa
1. Apxunos, I'.1. Jlekuuu no MareMaTH4eCKOMY aHANU3Y: yUeOHHK AJis cT-ToB By30B / [.11. Ap-
xunos, B.A. Cagopanunii, B.H. Uybapukos. — M.: JIpoda, 2003. — 638 c.
2. bapun, I.U. Marematuueckuii aHanu3: yueOHUK /Ui cT-ToB 1ef. By3oB / .W. baspun. — M.:
Brrcmr. mk., 2006. — 326 c.
3. Byrpos, S.C. Beicmias MmaTemMaTHKa: y4eOHUK JJIs CT-TOB BY30B, 00y4aroIUXcs MO HHKEHEp-
Ho-TexHud. cniell. B 3 1. T. 2. [luddepennuansuoe u uaterpansnoe ucuucienus. / S.C. byrpos.
— M.: Ipoda. — Briciiee o6pazoBanue. — (CoBpemeHHbIH yuebHuk), 2004. — 509 c.
4. byrpos, S.C. Beiciias MatemaTHKa: Y4eOHUK Ui CT-TOB BY30B, O0YYarOIIMXCs MO UHXKEHEP-
Ho-TexHu4. criel. B 3 1. T. 3. luddepenunansusie ypaBHenusi. Kpatusle unTerpaisl. Psasl.
Oynkuun komruiekcHoro nepemerHoro. / f1.C. Byrpos. — M.: JIpoda. — Bricuiee o6pazoBanue. —
(CoBpemenHnslii yuebHuK), 2004. — 511 c.
5. Bes Bbicmiast mareMatuka: yueOHUK Juist cT-ToB By30B / MLJI. Kpachos, A.M. Kucenés, I'.1.
Makxkapenkos u ap. T.2. — M.: YPCC, 2004. — 187 c.
6. Bes Beicas marematuka: yaeOHUK Jutst ¢cT-ToB By30B / MLJI. Kpacuos, A.W. Kucenés, I'.1.
Makxkapenxkos u ap. T.3. — M.: YPCC, 2005. — 237 c.
7. Bcs BpIcIIas mateMartuka: yueOHUK a1 cT-ToB By30B / ML.JI. KpacunoB, A.U. Kucenés, I'.1.
Makxkapenkos u ap. T.4. — M.: YPCC, 2001. — 348 c.
8. I'aBpuyioB, B.P. KpatHbie 1 kKprBOJIMHEHHBIC HHTETPANIBL. DiIeMeHTHI Teopuu mosst. / B.P. I'as-
pwios, E.E. MBanosa, B.Jl. Mopo3zoBa. — M.: I3a-80 MI'TY um. H.O.baymana, 2003. — 496 c.
9. I'puropees, M.I1. OGsikHOBeHHBIE AU epeHInaNbHbIe YpaBHEHUS B MPUMEpax W 3a/avax:
VYuebHoe nocobue / M.IL. I'puropse u ap. — M.: By3oBckas kaura, 2006. — 248 c.
10. I'ycak, A.A. Beiciias maremaTka: y4eOHHUK st ¢T-ToB By30B. B 2 1. T.1. / A.A. I'ycak. —
Mumnck: TerpaCucremce, 2004. — 544 c.
11. I'ycak, A.A. Bricmast MaTemaTHka: yueOHHUK a5 cT-ToB By30B. B 2 1. T.2. / A.A. T'ycak. —
Mumnck: TerpaCucremce, 2004. — 447 c.
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12. I'ycak, A.A. Maremarnueckuii aHanu3 U qudepeHnranbHble YpaBHEHUS: CIIPABOYHOE T0-
cobue kx pemenuto 3amad / A.A. I'ycak. — Munck: TerpaCuctemc, 2008. — 415 c.

13. Janko, I1.E. Briciias MaTemaTHka B yIpakKHEHUSAX U 33Ja4ax: yueOHoe mocolue Juisi By30B.
— B 2-x 4. Y. 1./ ILE. Jauko, A.I'. I[Tonos, T.fI. KoxxeBuukosa. — M.: OHUKC21Bek. U3a-BO
«Mup u o6pazoanue», 2005.-303 c.

14. Jlanko, [1L.E. Beicimias MaTemMaTrKa B YIPaKHEHHUSAX U 33Ja4ax: ydeOHOe TTocoOue NI By30B.
— B 2-x 4. Y. 2. /ILE. Jauko, A.I'. Ilonos, T.f. KoxxeBuukosa. — M.: OHUKC21Bek. M3a-Bo
«Mup u obpazoBanue», 2005.—415 c.

14. lemunosuy, B.I1., luddepennmanbupie ypaBaeHus: Yueonoe nocooue / B.I1. Jlemumosuy,
B.IT. Monenos. — CII6.: «MBan ®emopos», 2003 — 280 c.

15. JlemunoBuy, b.I1. COopHUK 3a/1a4 ¥ yNpaXHEHUN 110 MATEMAaTHYECKOMY aHAIU3Y: Y4eOHOE
noco6wue st By3oB / B.I1. Jlemunosuu. — M.: M3n-Bo ACT — Actpens, 2006. — 558 c.

16. uddepennmanpaoe ucuucienne GyHKIUH OJHOM MepeMeHHOH: yueOHoe mocobue / B.B.
Wnbuna [u np.]; M-Bo oOpa3oBanus u Hayku Poccuiickoii denepanuu, OenepaibHOE areHTCTBO
o oopazoBanuto, BI'TIY. — bnarosemenck: [M3n-Bo BI'TIY], 2006. — 93 c.

17. V306panHble BOMPOCHI MaTeMaTH4ecKOoro aHaim3a. [Ipemen (QyHKIMM W HENPEPHIBHOCTH:
yuebHoe nmocodue / H.B. Epmak [u np.]; M-Bo obpa3zoBanus u Hayku Poccuiickoii ®@enepanuu,
®enepasibHOE areHTCTBO 1Mo obpazoBanuto, bI'TIY. — bnarosemenck: [U3a-so BI'TIY], 2005. —
115 c.

18. Uneun, B.A. Maremarnueckuii ananu3: yueoHoe nmocooue. B 2 u. Y. 1. / B.A. Unbun, B.A.
Capouuuuii, bi. X. Cennos; noxa pea. A.H. Tuxonosa; MI'Y um. M.B. JlomonocoBa. — M.:
[Tpocnext: Benbu, 2006. — 660 c.

19. Unbun, B.A. Matematnueckuii aHanus: yuebHoe nocodue. B 2 u. Y. 1. / B.A. Unbun, B.A.
CanoBununii, bin. X. Cennos; nox pena. A.H. Tuxonosa; MI'Y um. M.B. JlomonocoBa. — M.:
[Tpocnekt: Ben6u, 2006. — 353 c.

20. Kynpsisues, JI.JI. Kpatkuii kypc matemarndeckoro ananusa: yueonuk. B 2-x 1. T.1. dudde-
pEHIMAIbHOE W  HMHTErpajbHOE HcUuCiIeHHs (GYyHKIUH OHOW mepeMeHHOW. Psapl./
JLI. Kynpsiues. — M.: DUIMATIINUT, 2003. — 400 c.

21. Kynpssues, JI.JI. KpaTtkuii kypc marematudeckoro ananusa: yueOHuk. B 2-x 1. T.2. Tudde-
pEHLMAIEHOE U MHTETPAIbHOE UCYHUCICHHS (DYHKIIMI MHOTHX MEPEMEHHBIX. [ apMOHWYECKUIA
anamus. / JI.JI. Kynpssues. — M.: DU3MATIINT, 2003. — 424 c.

22. JIynry, K.H. C6opuuk 3anau no Beicmield marematuke. 1 kype. / K.H. Jlynry, B.I1. Hopun,
J.T. Ilucemennsiii, 0. A. llleBuenko, C.H. ®equna — M.: Aiipuc-tipecc, 2004. — 576 c.

23. Jlynm, I'.JI. ®yHKIMH KOMITJICKCHOTO MepeMeHHOr0: YueOHuk miis By3o0B / [JI. JIynm, JI.O.
Onbcrombi. — CII6.: U3a-Bo «Jlaub», 2002. — 304 c.

24. Hukonbckuii, C.M. Kypc maremarnaeckoro anammsa. / C.M. Hukonbckuii. — M.: ®usmar-
aut, 2001. — 592 c.

25. Hukonbckuit, C.M. DnemeHTsl MateMatudeckoro anaimsa. / C.M. Hukxonbsckuii. — M.: JIpo-
¢a, 2002. - 272 c.

26. ITucemennsii, [I.T. KoHcrekT JIeKmuii 1Mo BBICIIIEH MaTeMaTHKe: MOMHBIN Kypc. B 2 u. / JI.T.
[Tucemennslii. — M.: Alipuc-nipecce, 2005. — 608 c.

27. Tontpsrun JI.C. OObikHOBeHHBIE MuddepeHnnanbaple ypaBHeHns. — M.: Hayka, 1974. —
331 c.

28. TuxonoB, A.H. Inddepennmansusie ypaBHenus. / A.H. TuxonoB, A.b. BacumseBa, A.T.
CsemnukoB. — M.: Hayka, 1980.

29. ®enoprok, M.B. O6sikHOBeHHBIE MU depenranbablie ypaBHeHus. — CI16.: «Jlaaby, 2003. —
448 c.

30. ®unumnmos, A.Il. CoopHuk 3ama4 o nuddepeHmansapM ypaBHeHHsM. — M.: Hayka, 1970.
-9 c.

31l. ®uxtenroabi, [.M. OcHOBB MaTeMmaTH4eckoro aHamm3a. — B 2-x 4. Y.1. /
[''M. ®uxrenromnsi. — CII0.; M.; Kpacnonap: U3n-Bo «Jlanby, 2006. — 440 c.
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32. ®uxtenroasl, .M. OcHOBBI MaTeMaTHYeCcKOoro aHammsa. — B 2-x 4. Y.2. /
[''M. ®uxrenromnsi. — CI10.; M.; Kpacnonap: U3n-Bo «Jlanby, 2006. — 463 c.

33. ®uxtenronsil, .M. Kypc nuddepennuanbHOro u MHTErpaabHOTO UCYUCICHHS. — B 3-X T.
T.1./I''M. ®uxrenromnsi. — CI16.: U3a-Bo «Jlamsy, 1997. — 608 c.

34. ®uxtenronsil, I.'M. Kypc nuddepennumanbHOro u MHTErpaabHOTO UCYUCICHHS. — B 3-X T.
T.2./I''M. ®uxrenromnsi. — CI16.: U3a-Bo «Jlamsy, 1997. — 800 c.

36. ®uxtenronsil, I.\M. Kypc nuddepernuanbHOro 1 MHTETpaIbHOTO UCYUCICHHSI. — B 3-X T.
T.3./I''M. ®uxrenromnsi. — CI16.: U3a-Bo «Jlanesy, 1997. — 672 c.

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

37. http://rucont.ru/efd/246490 IMporacoB KO. M. Maremarndeckuii anamus. — M.: HAVKA. —
166 c.

38. http://www.rucont.ru/searchresults Kinumos B. C. OnnomepHblii MaTemaTuyeckuii ananus. Y.
.- Apl'Y. 126 c.

39. http://www.rucont.ru/efd/236290 Beenenue B MaTtemaTuueckuid anaius. [IpousBopHas u ee
NpUIIOKEeHHUs. - Boarorp. roc. apxur.-ctpour. yH-T. 19 c.

40. http://rucont.ru/efd/204985 He3namoBa M. A. OCHOBHBIC METO/IbI HAXOXKICHHS TPE/ICIIOB. -
oy ory.-24ec.

41. http://rucont.ru/efd/245225 Kapakynauna E. O. DineMeHTbI TeOpUH MHOKECTB. Teopus npeje-
noB. HenpepsIBHOCTS U TOUKH pa3pbiBa QyHkiwmil. — OI'Y. — 68 c.

42. http://rucont.ru/efd/202367 Paccoxa E. H. Heonpenenennsiit uarerpan. — OI'Y. — 43 c.

43. http://rucont.ru/rubric/39 TyranbGaeB A.A. Martematuueckuii aHanus: UHterpansl: yued. mo-
cobue — M.: ®JIMHTA, 2013. — 88 c.

44. http://rucont.ru/efd/225962 Psiapl. — M3paTenbcko-noaurpadudeckuii eHTp BopoHekckoro
rocy/apCTBEHHOI0 YHUBEpCUTETA. — 24 C.

45, http://rucont.ru/efd/193367 Txkauea O. JI. Psansl Teiinopa u Maxknopena. Psaasr dypee. —
royory.-27c.

46. http://rucont.ru/efd/193090 OcHoBbI MaremaTHuYecKOro aHayiusa (MOAyiab "®OYHKIHMU He-
CKoJbKuX nepemeHHbix"). - I'OY OI'Y. — 111 c.

47. http://www.rucont.ru/efd/237396 Kmumos B. C. MHoromepHbIii MaTeMaTndeckuii ananmus. Y.
.- SIpL'Y. 126 c.

48. http://www.rucont.ru/efd/237397 Knmumos B. C. MHoromepHbIii MaTeMaTndeckuii ananmms. Y.
.- SApl'Y. 125 c.

49. http://rucont.ru/efd/178092 ITanTteneeB A. B. OObikHOBEHHBIE TU(QepeHIaTbHBIE YpaBHE-
Husl. [Ipaktnueckuit kype. — M.: Jloroc. — 387 c.

50. http://rucont.ru/efd/246506 TyranOae A. A. Jud¢epeHumanshble ypaBHeHHS. — -M.:
OJIMHTA, 2013. - 34 c.

51. http://rucont.ru/efd/245199 bonoxypuna U. I1. OGbIkHOBEHHBIE MU PEepeHIINATBHBIE YPaB-
HEHUS MEepBOro NopsaKa B IpuMepax u npuioxenusx. — OI'Y. — 58 c.

52. http://rucont.ru/efd/193142 KproukoBa U. B. Matemarndeckuii ananus. TpeTuid cemecTp —
muddepennmanbabie ypapaenus. — ['OY OI'Y. —76 c.

9.3 DJ1IeKTPOHHO-0MOINOTEYHBIE PecypPChI
1. Polpred.com O630p CMU/Cnpasounuk http:// polpred.com/news.
2. OBC «Jlanwy» http:// e.lanbook.com.
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10 MATEPHAJIBHO-TEXHUYECKAS BA3A

JUis 1poBeeHMs 3aHATHH JIEKIMOHHOTO M CEMMHAPCKOIO THIIA, TPYIIOBBIX H
WHAMBUAYAIbHBIX KOHCYJbTAllMM, TEKYLIEro KOHTPOJS U HPOMEXYTOYHOM aTTecTalluu
UCMONB3YIOTCS ~ ayJUTOPUH, OCHAIIEHHBbIE y4yeOHOM MeOenblo, ayJIUTOPHOH  JOCKOM,
KOMIIBIOTEPOM(PaMHU) € YCTAHOBJIEHHBIM JIMIIEH3UOHHBIM CIEIMATIN3UPOBAHHBIM IIPOTrPAMMHBIM
o0ecrnieyeHHeM, KOMMYTAaTOpPOM JUIsl BBIXOJAa B 3JIEKTPOHHO-OMOJIMOTEUYHYIO CUCTEMY U
NIEKTPOHHYI0  HMH(pOpMAaMOHHO-00pa3zoBaTenbHylo  cpenxy  BITIY,  MynbTUMeTuitHBIMU
IIPOEKTOPAMH, 9KCIIO3ULIMOHHBIMU JKpaHaMH, y4eOHO-HAIJIAJHBIMU ocoOusIMu
(MynbTUMEIUNHBIE IPE3CHTALINHN).

CamocrodrenbHas padoTa CTYACHTOB OPraHU3yeTCs B ayIUTOPHUSIX OCHALIEHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaATEIbHYIO CPENy BY-
3a, B CHELMAIM3UPOBAHHBIX JIa00OPaTOPUsAX 10 AUCLUIUIMHE, a TAKXKE B 3a1axX AOCTyIa B JIOKAJb-
Hyto ceTb BI'TIY, B maboparopuu mcUxon0ro-neaaroruaeckux UCCIeI0BaHui U ap.

JIMLIEeH3MOHHOE IPOrpaMMHOE 00€CleYeHHUE: OIEpalMOHHbIE CHCTEMBbl CEeMeWcTBa
Windows, Linux; oduchbsie mporpammbel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3zpaborunk: SAxmmaa A.C., kKanaunat GU3NKO-MaTeMaTHICCKUX HAYK, JOICHT



11 IUCT UBSMEHEHHUH U JOITOJTHEHUM

PIIJI o6cyxneHa u omodpena mist peanusanuu B 2019/2020 yu. 1. Ha 3aceanuu Kadeapbl

du3nYecKoro 1 MareMaTu4eckoro oopazoBanus (mporokon Ne 9 or« 15 » mas2019r.).

PIIJI o6cyxnena u omobpena mist peanusanuu B 2020/2021 yu. r. Ha 3aceaHun Kadeapbl

bu3nYecKoro u MareMaTu4eckoro oopaszosanus (mporokon Ne 10 ot « 16 » wmrons 2020 r.).

PIIJI o6cyxnena u omobpena mist peanusamnuu B 2021/2022 yu. . Ha 3aceaHun Kaeapbl

duznyecKoro u MareMaTu4eckoro oopazoanus (mporokon Ne 8 or « 21 » ampens 2021 r.).

PIIJI obcysxaena u ogobpeHa i peanusanuu B 2022/2023 yu. T. Ha 3aceqannu Kadeapsl

¢u3mveckoro u MmareMaTuueckoro oopasosanus (mporokoa Ne 9 ot « 26 » mas 2022 r.).
B PIIJI BHECEHBI ceAyrole U3MEHEHUS U IOTTOTHEHUS :

Ne uzmenenus: 1
Ne cTpanuiel ¢ u3mMeHeHueM: TUTYIIBHBIN JTUCT

Ucxnmrounts: MUHUCTEPCTBO HAVKU U
BI)ICUH_IEFO OBPA30BAHUS POCCUI-
CKOU ®OEJJEPALINA

Brxitrounts: BKiTIounTh: MI/IIU{I/ICTIEPCTBO
I[TPOCBEIIEH A POCCUNCKOU ®E/IE-
PAILIMN

Ne usmenenus: 2
No cTpanwmipl ¢ usmeHenuem: 31

W3 mynkTa 9.1 UCKITIOYUTB:

B nyHKT 9.1 BKIIOYHTH:

HckmrounTh:

1. Apxunos, I'.H. Jlekuuu no MmaremaTuye-
CKOMY aHaJIM3y: y4eOHUK JJISl CT-TOB BY30B /
I""U. Apxunos, B.A. Cagosunuuii, B.H. Uy6a-
pukoB. — M.: Jlpoda, 2003. — 638 c.

2. baBpuH, 1.11. MatemaTnueckuii aHaJIn3:

y4eOHUK /Ui cT-TOB Iefl. By30B / .M. baBpuH.

— M.: Beicm. k., 2006. — 326 c.

3. byrpos, A.C. Briciias marematuka: yueo-
HUK JIJIs1 CT-TOB BY30B, 00yYaroImuxcs no uH-
keHep-Ho-TexHud. cret. B 3 1. T. 2. {udde-
PEHLIMAIbHOE U MHTErPAIIbHOE UCUUCIICHUS. /
S1.C. Byrpos. — M.: Jlpoda. — Briciee o6pazo-
BaHue. — (CoBpeMeHHbIH yuebHuk), 2004. —
509 c.

4. byrpos, f1.C. Briciias maremaTHka: yueo-
HUK JIJISl CT-TOB BY30B, 00YYarOIUXcs 10 UH-
KeHep-Ho-TexHud. cretl. B 3 1. T. 3. dudde-
peHnManbpHbIe ypaBHeHH. KpaTHbie HHTErpa-
76l Psiyibl. @yHKIIUM KOMIUIEKCHOTO MTepeMeH-
Horo. / S1.C. Byrpos. — M.: [Ipoda. — Bricuiee
oOpa3oBanue. — (CoBpeMeHHbIN YUeOHHK),
2004. - 511 c.

5. Bces BbIcIIas MateMaTHKa: y4eOHMK JUIs CT-
ToB By30B / M.JI. Kpacnos, A.1. Kucenés,
I'.'1. Makapenkos u ap. T.2. — M.: YPCC,
2004. — 187 c.

6. Bes BbIcIas MaTeMaTHKa: Y4eOHMK JUIS CT-

Bxirounts:




36

toB By30B / M.JI. KpacHos, A.W. Kucenés,
I".'1. Makapenkos u ap. T.3. — M.: YPCC,
2005. — 237 c.
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N3 nynkTa 9.3 UCKIIOYUTB:

B nynkT 9.3 BKIIOYUTS:

1. Polpred.com O630p CMUI/CrpaBouHuK
(http://polpred.com/news.)

2. OBC «Jlauby» (http://e.lanbook.com)

1. Hayunas snextpoHHas 6uOInoTeKa
eLIBRARY.RU
(https://elibrary.ru/defaultx.asp?)

2. OOpa3zoBarenbHas iatopma
«IOpaiir» (https://urait.ru/info/lka)

PIT/] nmepecmotpena, obcyxaeHa u ogoopena s peanusanuu B 2022/2023 ygeOGHOM ro-
1y Ha 3aceannu Kadeapsl GU3NYECKOro U MaTeMaTH4YecKoro oopazoBanus (mporokon Ne 1 ot

21 centsiops 2022 1.).

B pa60qy}o [IporpaMmMy BHECCHBI CICAYIOINEC UBMCHCHUA U TOIIOJIHCHUA

Ne usmenenus: 3
No cTpanwmipl ¢ usmeHenuem: 31

B Paznien 9 BHeceHBI M3MEHEHUS B CITUCOK JIUTEPATYPHI, B 0a3bl JaHHBIX U HH()OPMAITHOHHO-
CIPAaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHbIE peCypChl. YKa3aHbl CChLIKH, 0Oecneyu-
BalOLUE JIOCTYI 00yYarOMMCS K JJIEKTPOHHBIM YYEOHBIM U3JaHUSIM U JIEKTPOHHBIM 00pa-
3oBaresibHbIM pecypcaM ¢ caiita DI'BOY BO «bI'TIY».

PII/] nepecmotpena, obcyxneHa u ogoopena s peanuzauuu B 2024/2025 yyeOHom ro-
Iy Ha 3aceannu Kadeapsl GU3NIECKOro W MaTeMaTH4ecKoro oOpasoBanusi (mpoTokoi Ne 9 ot

29.05.2024 r.).
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