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1. Ilesas U mu1aHUpYeMble Pe3yJabTATHI 0CBOCHHS TUCHUTIINHBI

[{enpro OCBOEHUS TUCHUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

OIIK-3 CriocobeH NpUMEHATh PaCYeTHO-TEOPETHUUECKUE METObI ISl U3yUYCHUsI CBOWCTB
BEILECTB U MPOIECCOB C HX YYaCTHEM C HCIIOJIb30BAHUEM COBPEMEHHOW BBIYMCIUTEIIBHOU
TEXHHKH..

OIIK-4 CriocobeH ruranupoBaTh paboThl XUMUYECKOH HANPaBIEHHOCTH, 00padaThIBaTh U
MHTEPIPETUPOBATh TOJYUYCHHBIE PE3YJbTaThl C HCIOJIb30BAHUEM TEOPETUYECKUX 3HAHUNA U
MPAKTUYECKUX HABBIKOB PEIICHUS MATEMATHUECKUX M (PU3UUECKHX 3a/1ad..

PesynpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK 3.1 ITpuMeHsIeT TeoOpeTUYeCKUE U OJTySMIMPUIECKUE MOJIEIH ITPY PELICHUH 3a/1a4
XMMHYECKOW HAPABIEHHOCTH.

HOIIK 3.2 Mcnoas3yeT CTaHAapTHOE MPOTPaMMHOE OOECIeYeHUe MPU PEIICHUH 3a]1a4y
XMMHYECKOW HAPABIEHHOCTH.

HNOIIK 4.1 Hcnonwszyer 0a30Bble 3HAHHMS B OOJAaCTH MATeMAaTHKA W (DU3UKH TIpH
MJIAHUPOBAHUH Pa0OT XUMUYECKOW HAIIPABIECHHOCTH.

HNOIIK 4.2 OO0pabarbiBaeT AaHHBIE C HCIOJB30BAHUEM CTaHIAPTHBIX CIIOCOOOB
arMpPOKCUMAIIMH YUCICHHBIX XapaKTEPUCTHUK.

2. 3a7a49M 0CBOECHHUSA JUCIHAILIHHDI

— OcBouTs anmapaT TEOpUH MPEAESIOB U IPOU3BOJIHBIX U METOIbI HHTETPUPOBAHHS.

— Hayuntbcst mpuMeHSATh MOHSITUHHBIN ammapaT audQepeHuanbHbIX YpaBHEHHUN IS
pEIICHUS TPAKTUICCKUX 3371a9 MPo(heCcCHOHALHOM JIeATEIIBHOCTH.

3. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuunnuza otHocutes K broky 1 «lucuunnuae! (Moyin)».

JlucuuiuHa OTHOCUTCS K 00s3aTeNIbHOM YacTH 00pa30BaTEIbHON MPOrPaMMBbI.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) IPOMEKYTOUHON ATTECTALMH MO TUCIHHUILINHE

[IepBrlii cemecTp, IK3aMEH

Bropoii cemectp, sx3ameH

5. Bxoanble TpeOOBaHNS AJI5l OCBOCHUS TMCHMUILINHBI

Jljis ycTIenHoro OCBOCHUS JUCHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpMUpOBaHHBIE B
X0/JIe OCBOEHHS 00pa30BaTEIbHBIX MPOTPaMM MPEAIIECTBYIOIIETO YPOBHS 00pa30BaHUsI.

6. SI3bIk peanu3zanuu

AHTIIUACKUNA

7. O0beM TUCHUILIUHBI

OO61mast TpyA0€MKOCTh TUCHUIUTHHBI COCTaBisIeT 9 3.€., 324 yacoB, U3 KOTOPBIX:
-JIEKITAH: 64 4.
-paKkTHyecKue 3auaTus: 112 u.
B TOM YHCJIE€ MPAKTUYECKas MOAroTOBKa: 96 u.
O06beM caMOCTOSATENbHOM pabOThI CTyIEHTA ONpeIeTeH YIeOHBIM IIIaHOM.



8. Coz[ep;lcalme AUCHUIVIMHBI, CTPYKTYPUPOBAHHOE€ 110 TEMaM

IlepBblii cemecTp.

Tema 1. JlelicTBUTe/IbHbIE YMCJIA, NpedeJbl YHCJIOBBIX IOCJA€I0BATEJIbHOCTEH U
(pyHKIUIA.

OObennHeHMe, NepeceuyeHue, pasHOCTh MHOXeECTB. JleHCTBUTENbHBIC, pallMOHAJIBHBIE,
HaTypaJIbHbIE 4ucia. YWCIOBBIE IOCIENOBATEIIbHOCTH W HUX IPEAEIbl; CBOICTBa IPEAEIOB
nocjenoBarenbHOCTel; noHsATHE QyHKIMK. OCHOBHBIE CBOMCTBA Ipejiesia (PyHKIUH, JIOKAJIbHbIE
cBoiicTBa (pyHKUMHU, UMeromend npezaen. HempepsiBHbIE (QYHKIIMM U MX OCHOBHBIE JIOKAJbHBIE
CBOWCTBA; 3JeMeHTapHble (yHKUUU. beckoHeuHO Maible M OECKOHEYHO Ooibliue (QyHKIHH.
CpaBHeHHE OECKOHEYHO MajibIX M OECKOHEUHO OONBIIMX (DYHKIIMH, SKBUBAJCHTHBIC (DYHKIIUH.
HenpepbIBHOCTh (DyHKIIMM B TOYKE, OJHOCTOPOHHUE Ipenensl ¢pyHkiuu. CBoiicTBa (QyHKUMIA,
HEIPEPBIBHBIX Ha OTpe3Ke: Teopembl Belepmrpacca, bonbnano-Komu. Touku paspeiBa, UX
KJaccuukanms

Tewma 2. IlpousBoaHas pyHKIUH U ee NPUJIOKEHUS.

[IpousBonnas, muddepenmupyemple GYHKIMM W WX CBOMCTBa. [IpomsBomHble |
muddepeHnmans Beicux nopsakos. @opmyna Jleitbuuna. Teopemsl Poms, Jlarpanxka, Komu,
dbopmyna Teitnopa, npasuiio Jlonurans. [Ipu3Haku MOHOTOHHOCTH. DKCTPEMYMbI, MAKCUMYMBI U
MUHUMYMbI. HanpaBienust BorHytoctd. Touku neperuda. Acumntotsl. [IpoBeneHue moiaHoro
uccienoBaHus QYHKIMH U TIOCTPOCHUE TpaduKa.

Tema 3. HeonpeneneHHbI HHTerpaJl.

[TepBooOpa3nass. HeonpeneneHHbll HHTErpal U €ro OCHOBHbIE CBOiicTBa. 3amMeHa
nepeMeHHoro. MHrerpupoBanue mo yactsM. MHTerpupoBaHue panuoOHaIbHOW IpOOH, METOJ
HEOIpeeNICHHBIX KOA(PPHUIIMEHTOB.

Tema 4. OnpenesieHHbId HHTErpai PumMana u ero npuiokeHus.

Wnterpan Pumana oTHocuTenbHO HeyObiBatomed @yHkuuu. Kiaccel HMHTErpupyeMbIx
¢ynkuuii. CBolicTBa ompeneneHHoro uHterpaia. Teopema o cpenHem. CBoiicTBa MHTerpaia
Pumana, xak @QyHKUMM BepxXHEro Mmpeaesia UWHTETPUPOBAHUSA. 3aMeHa IEepEMEHHOrO,
UHTETPUPOBAaHUE M0 dYacTsAM B ompeneneHHoM uHTerpaie. ®opmyna HeroTona-JleitOHuma.
I'eomeTpuyeckne TNPUIIOKEHHs OINPENENIEHHOr0 HHTerpana. JimHa Iyru KpHUBOM, IUIOIIAJb
KPUBOJMHEHHON Tpameuuu, oobeM Ten BpameHus. HecoOcTBenHble uHTerpansl. IlpusHaku
CXOIOMMOCTH.

Tema 5. lu¢depeHunanbHoe HCHUCAEHHE PYHKIUI HECKOIbKHX NIePeMEHHbIX.

Huddepenuupyembie otobpaxenus. [IpousBoanas, muddepeHuman, marpuna Skoow,
akobuaH. Cs3b ¢ nuddepeHupyeMoCcTbi0 KOOPAUHATHBIX QYyHKIMHA. YacTHbIE TPOU3BOIHBIE.
[TpousBonHas mo HampasieHuto. ['paguent. Jlocratounoe ycinoBue nupdepeHIupyeMOCTH.
WuBapuanTHOCTH hopMEI riepBoro auddepeHnnana. YacTHbIe MPON3BOAHBIE BBHICIIUX MOPSIKOB.
Juddepennmansl BeIcIUX MNOpsIkoB. HeoOxoanmoe yclioBHE CYIIECTBOBAHHS JIOKAJIBHOTO
IKCTpEMyMa, JOCTaTOYHOE YycioBHe. HesBHbIE (YHKIMH, TEOPEMBI CYIICCTBOBAHMSL.
JuddepeHurpoBanus HEIBHBIX (YHKLUH.

Bropoi cemectp.
Tema 6. UncJioBbIe psibl.

[Tone KOMIIIEKCHBIX YUCEN, MPeIesl MOCIeI0BaTEIbHOCTH U €ro CBOMCcTBa. UnCIoBoOM psn,
ero cxoauMocth U cymma. Kpurepuit Komm. AOGcComtoTHas W ycIOBHAas CXOJIUMOCTH PSI/IOB.



OcCHOBHBIE TIPU3HAKH CXOAMMOCTH YHCIOBBIX psaoB. [lepectaHoBKa dIeHOB aOCOIIOTHO H
YCJIOBHO CXOAIIUXCs psiaoB. Onepauuu Hall psaamMHu.

Tema 7. MHTErpajibHOE HCUHCIeHHE PYHKIMH HECKOJIBKUX MepPeMEeHHbIX.
KpaTtnsle mHTEerpassl. 3amMeHa MEpeMEHHBIX. MeToabl BBIUMCICHHS KPATHBIX HWHTErPAJIOB.
Pu3nyecKue IpUII0KEHUS.

Tema 8. @yHKIIHOHAIBHBIE PSABI.

OyHKIHMOHAIBHBIE TOCIEAOBATENIBHOCTU U psiabl. PaBHOMepHas cxomumocTs. [Ipu3Haku
paBHOMEpPHOM CXOAMMOCTH. Teopembl O pPaBHOMEPHO CXOMSIIMXCS IOCIIEJOBATEIbHOCTAX U
psAax: HEMPepPhIBHOCTD MPEAETbHON (GYHKIIMHU U CYMMBI psiJia, HOWIeHHOE AU depeHnpoBaHNe
u uHTerpupoBanue. Ctenenusie paasl. Teopembr Ademns. UHTepBan u pagunyc cXoquMocTH. Pspl
Tetinopa u MakiopeHa, CBOMCTBO €MHCTBEHHOCTH. PasnokeHue QyHKIUN B CTCTICHHBIC PSIBI.
Psanpr @ypbe o TPUTOHOMETPUUECKOH cucteme (yHKIUHA.

Tema 8. luddepenunanbHble ypaBHEHUS

[TonsaTne MaremaTuyeckod MoJenu (HU3UYECKOro IpoLecca W IpUMEpPhl OMHCaHUS.
Onpeneneane  nuddepennuanbHoro  ypaBHeHus.  OOBIKHOBEHHBIE AU QepeHIInaTbHbIC
YpaBHEHMsI [IEPBOTO MOPSAJIKA, pa3pelieHHbIe OTHOCUTEIbHO Mpou3BOoAHOH. CyllecTBOBaHUE U
€MHCTBEHHOCTH perieHus 3anaun Komm. 3aBucumMocts pemienus 3anaun Komm oT HauaabHBIX
yclIoBUH U mapaMeTpoB. JIMHelHble ypaBHEHUS n-TO MOPsJIKa U UX cBoicTBa. O0Iee perieHue
OJIHOPOAHOI'0 ypaBHEHUs. MeTobl OCTPOECHUS YACTHOI'O PEIIEHUS HEOJTHOPOJAHOIO YPAaBHEHUS.
Merton Jlarpamxka. Cucrema snHeiHbIX ypaBHeHUH. (DyHIaMeHTallbHas CUCTEMa peIleHU.
Mertonel Diinepa. Pemenue HEOIHOPOAHON CUCTEMBI JIMHEHHBIX YpPaBHEHUH (METOJ Bapualuu
nocTosiHHOM). CucrteMa ypaBHEHUH ¢ HOCTOSHHBIMU K03 duimenramu.

9. Tekymnii KOHTPOJIb MO AUCHUILIIHHE

Texkymmii KOHTPOJb MO JUCHMIUIMHE MPOBOJUTCA IIyTEM KOHTPOJII HOCEIIAaeMOCTH,
NPOBEICHUSI KOHTPOJIBHBIX pPabOT, OMPOCOB IO JIEKIIHOHHOMY MaTepuaily, BBIIIOJHEHUS
JIOMAIIIHUX 337aHuil U TecToB B cucteme Moodle, kotopsie nposepsitor MOIIK-3.2., MOIIK-4.2.
PesynbraThl TeKymero KOHTpOJIsi GUKCUPYIOTCS B (hopMe KOHTPOIBHOM TOYKH HE MEHEE OJTHOTO
pasa B cemecTp B cucteme Moodle.

OrneHoYHBIE MaTepuajbl TEKYIIETO KOHTPOJs pa3MmelieHsl Ha caiite TI'Y B pazzgene
«MHupopmanust 06 oOpazoBaTensHON mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOﬁ arreCcTalumn

DK3aMeH MPOBOAMTCA B MUCBMEHHOW (opme Mo OumieraMm. DK3aMeHAllMOHHBIN OuieT
COCTOMT U3 ABYX 4yacte. [IpomomkuTensHOCTh 3k3amena 1,5 Jaca.

IlepBast yacTh mpenacTaBisieT cOO0M 2 TEOPETHMUYECKHX BOMpOCa, OJUH M3 KOTOPHIX Ha
3HaHME OTpe/eNIeHU, a BTOPOM Ha JOKa3aTeIbCTBO T€OpEMbI, KoTopble poBepsitoT MOIIK-4.1.
OTBeThl Ha BONPOCHI IIEPBOM YaCTH AAOTCSI MIUCBMEHHO C YCTHOM 3alUTOM.

Bropast yacTe conepkuT TpHM 3aJaud B IEPBOM U BO BTOPOM CEMECTpPE M JIBE 33/1a4d B
TpeTbeM ceMecTpe, nposepstone MOIIK-3.1, MOIIK-3.2, MOIIK-4.2. OTtBeT Ha BOpOC BTOPOH
YacTH JaeTcsl MUCbMEHHO.

[IpuMepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB.

1 cemecTp.
1. MHuosxecTtBa. Onepanuy HaJl MHOKECTBAMHU.
2. @OyHKUIMHU U uX cBoiicTBa. CiocoOb! 3a1aHus GYHKIUH.

3. OcHOBHBIE 3JIeMEHTapHbIe (QYHKIMH, UX TpaQUKH U IPOCTEHIINe CBOUCTBA.



4. MHOro4ieHsl U UX NPOCTEUIIINE CBOMCTBA.

5. [TocnenoBarenbHOCTH U €€ Tipeaeia. OCHOBHBIE TEOPEMBI O CXOISIINXCS YUCTOBBIX
MOCJIEIOBATEIbHOCTX. Onepalny HaJl CXOAAIUMUCS YUCIOBBIMHU MTOCIIEA0BATEIBHOCTIMH.

6. [Ipenen dynkuum, cpBoiicTBa mnpenenoB (yHkmuu. [lepBbiii 3aMevaTebHBIN
npeael.

7. beckoneuno maible u 6eckoHeUHO OosblIre BeauuuHbl. CpaBHEHHE OECKOHEYHO
MaJIbIX BEJTMYMH. DKBUBAJICHTHbIE OECKOHEUHO Malible (IPUMEpHI).

8. HenpepsiBHOCTh pyHKIIMU. ONIpeiesieHne U CBOMCTRA.

9. Onnoctoponnue npenensl. Kitaccudukanms Touek paspeiBa. [Ipumepsr.

10. Hudbdepennmpyemocts ¢GyHKIMM B Touke. CBs3b TOHITHH MPOU3BOIHON H
nuddepennrana GyHKIUH.

1. ['eomeTpuyeckuii. M MEXaHUYECKUMH CMBICI MpOoU3BOJHOM. CBSI3b MEXKIY
HeMpePbIBHBIMU U JUhepeHIUpyeMbIMEA (PYHKITUSIMH.

12.  IlpaBuna muddepeHurpoBaHus SBHO 3aJaHHBIX (QYHKIUN (C I0Ka3aTeIbCTBOM).
[TpousBoaHast 0OOpaTHOM QYHKIIHH.

13.  Ilpou3BoaHbIE CTENEHHOH, MOKa3aTenbHOW W JorapupmMuyeckol QyHkuuu (c
BBIBOJIOM).

14.  IIpou3BoaHbIE TPUTOHOMETPUYECKUX (DYHKIUH (C BHIBOJOM).

15.  Ilpou3BoaHble OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKILIUI (C BBIBOAOM).

16.  JuddepennupoBanue GyHKIMI, 3a1laHHBIX HESIBHO U TAPAMETPHUUECKH.

17.  IlpousBoanbie U nuddepeHuanbl BICIINX MOPAIKOB SBHO 33JaHHBIX (PYHKIIMIA.
®opmyna JleitbHuma.

18. [IpaBuno Jlonutans. [Ipumepsl.

19. ®opmyna Telnopa ais GyHKuMit oqHOrO aprymenTa. TabnudHble pa3ioKeHus..

20.  HccnenoBanue QyHKIHI Ha 3kcTpeMyMm. HeoOxoanmoe U JOCTaTOYHOE YCIOBHE
CyILIECTBOBaHUS IKCTpEMyMa.

21.  IIpoMexyTKM MOHOTOHHOCTH (YHKIMHU. 3ajaya OTBHICKAaHHUS HaAMOONBIIEro H
HAaUMEHBIIIETO 3HaUeHUS PYHKIIMH Ha OTPE3KeE.

22.  Bemyxiocts QyHknuu. Touku neperuda.

23.  Acumnrtotsl rpaduka. BeiBog ¢opmyn s mapameTpoB YpaBHEHHS HAKJIOHHBIX
ACUMIITOT.

24.  (Cxema MOJHOTO UCCIIEeOBaHUS (PYHKIIMU C TIOSICHEHHUEM 10 KaKIOMY IMYHKTY.

25. Omnpenenenue mnepBooOpa3HOW W ee CBoiicTBa. HeompeneneHHBI HMHTErpai.
['eomeTpuyeckas UHTEpIIpETAITHSI.

26.  CpoiicTBa HEOMpeAEIEHHOTO HHTETpaJia C J0Ka3aTeNbCTBOM. Ta0nuiia HHTErpasoB.

27.  He3aBUCHMOCTb HEOIpEAEICHHOIO0 UHTETpajia OT BbiOOpa aprymenTa. [Ipumep Ha
MCII0JIb30BaHUE JJAHHOTO CBOMCTBA

28. HenocpencTBeHHOE HHTETPUPOBAHUE U METOJ] 3aMEHBI IEPEMEHHOM.

29.  @opmyna HMHTErpUpOBaHMs MO 4YacTsMm. Vcmonb3oBanue »ToW GoOpMyIbl Ha
MpaKTHUKE.

30.  HHTerpupoBaHHE pallMOHATIBHBIX IPOOEH.

31. @OyHKIMY MHOTUX nepeMeHHbIX. O6nacTh onpenenenuss ®MII, rpadux, npumepsl.

32.  Ilpenen u HenpepsiBHOCTH OMII.
33.  Yactasle npousBoguabie ®MII. ['eomeTpryuecknii CMBICT YaCTHBIX POU3BOIHBIX.
34.  Jluddepenuupyemocts GyHKINN MHOTUX NTepeMeHHbIX. [TonHblil nuddepenunar.



35. [Tpon3BoHAs CIOKHON (HYHKIIHH.

36. Brruucnenne mpou3BOIHON HESBHO 3aJaHHON (PYHKIIMHM C TIOMOIIBIO YaCTHBIX
MIPOU3BOHBIX.

37. [TonsiTue onpeneneHHoro uHTerpayia. Teopema o CylecTBOBAHUU ONPEIEICHHOTO
MHTEerpaa.

38. CBoiicTBa ONPEEICHHOT0 HHTETpaia ¢ JOKa3aTeIbCTBOM.

39. CBsi3b MEXIy IMOHATUAMH ONPEIEICHHOTO M HEONPEIEIECHHOT0 HHTerpaa.
®dopmyna Herorona-JleiOnuiia.

40.  T'eomeTpuueckuil CMBICI OMNpPEACICHHOIO HUHTerpajia. MeToabl BBIYUCICHHS
ONpPEIETICHHBIX UHTETPAJIOB.

41.  BpruucieHwue miomaaei (GUryp ¢ moMoIsi0 OnpeeIieHHbIX HHTETPATIOB.

42. Brrunciienue JiMHbI 1yTU SIBHO 33JJaHHOM KPUBOM.

43. Bpluucnenue NIMHBL IyTM KPUBOMW, 3aJaHHOM IIApaMETPUYECKU U B IOJIAPHOU
CHUCTEME KOOp/IMHAT.

44.  HecoOcTBeHHBI HHTerpan mnepBoro poxaa. IlpusHaku cpaBHeHus Juid
HECOOCTBEHHBIX MHTETPAJIOB IMIEPBOTO PO/ B BUIE TEOPEM.

45.  HecoOcTtBeHHBI uHTerpan BToporo pona. IlpusHaku cpaBHeHMS — AJis
HECOOCTBEHHBIX MHTETPAJIOB BTOPOTO POJIA B BUAE TEOPEM.

46.  OmnpeneneHue JBOMHOTO UWHTerpana. [‘eoMeTpuyeckuii CMBICT JBOWHOTO
MHTErpaa.

47. ®dusnuecKkuil CMbICT ABOMHOTO MHTEerpaia. CBONCTBA JBOMHOTO MHTErpaa.

48.  BpluucieHue JBOMHBIX UHTETPATIOB.

49.  3ameHa mnepeMEHHBIX B JIBOMHOM uHTerpaie B oOmiem ciydae. [lepexox B

MNOJISIPHYIO CUCTEMY KOOPAUHAT.

2 cemecTp.

1. Omnpenenenue: CXoQUMOCTh psiia, CyMMa psijia.

2. Heob6xonumoe yciaoBue CX0IUMOCTH psijia.

3. O00011eHHBIN TApMOHUYECKUH psifl. Jl0Ka3aTeIbCTBO CXOIUMOCTH/PACXOUMOCTH.

4. JlocTaTouHble MPU3HAKUA CXOAUMOCTH PSAJIOB C ITOJIOKHUTEIbHBIMH YWICHAMHU.

5. IIpu3Haku cpaBHEHUS PSAAOB.

6. [Tpusnaku lanamOepa, paAuKaabHbI U HHTETpaiIbHbIN Mpu3Haku Kormm.

7. 3HaKONEepEMEHHbIE U 3HAKOUEPELYIOLIHECS PSAIbL.

8. AGconoTHas M yCIIOBHAS CXOIUMOCTb.

9. JlocTaTouHBIi NpHU3HAK CXOIUMOCTH 3HAKOIIEPEMEHHOTO PsJIa.

10. Teopema JleitOuuiia.

1. KpatHble uHTErpassl 1 UX TPUIOKEHUS.

12.  Tpuronomerpuyeckuii psj @ypbe A1 GYHKINU ¢ HEPUOJIOM 2T.

13.  Tpuronomerpuueckuii psg @ypobe st pyHkuumii ¢ nepuogom 2L.

14. Tpuronomerpudeckuii pag @ypoe 1711 4€THON U HEUETHON PYHKLUH.

15.  Psag dypbe B KoOMILIEKCHOM popme.

16.  Crenennoii psa. O6nacts cxoaumoctu. Teopema AbGens.

17. Psanaw1 Teitnopa u MaknopeHa.

18.  PasnoxkeHne HEKOTOPBIX 3JIE€MEHTapHBIX (QYHKIHMHA B psn Makinopena. Paanycel
CXOAMMOCTH.

19.  duddepenumanbuple ypaBHEHUs mepBoro rmnopsaka. [loHaTtus peuieHus,

WHTETPAIBHOM KPHUBOM, CEMEWCTBa KpUBBIX, 3amauu Komu. YpaBHEHHs C pasAessronuMu
nepeMeHHbIMU. POPMYIIMPOBKHU TEOPEM CYIIECTBOBAHUS U €IMHCTBEHHOCTHU. [IpuMepshl.
20.  JIuddepenunanbHble ypaBHEHHUS B MOJIHBIX TuddepeHimanax.


http://www.kvadromir.com/kuznecov_rjady.html
http://www.kvadromir.com/math.html
http://www.kvadromir.com/kuznecov_rjady.html

21. Huddepennmanbaple ypaBHEHHS, HHTETPUPYEMBIE C TTIOMOIIBI0 HHTETPUPYIOIIETO
MHOXHUTCIIA.

22.  Jluneiinble quddepeHianbHble ypaBHEHUS [IEPBOTO MOPSIKA C IEPEMEHHBIMU
K03 pHULIHEHTaMU.

23.  JluddepenunanbHble ypaBHEHUS, HE pa3pelIEHHbIE OTHOCUTENBHO TPOU3BOTHOM.

24.  YpaBHEHHS C pa3AeISIOIUMU nepeMeHHbIMU. OqHOpOAHbBIE TU(depeHIaTbHbIE
YpaBHEHHUS.

25.  VYpaBuenue bepnysim.

26. Teopema cyliecTBOBaHUS U €JUHCTBEHHOCTH pelleHus 3a1aun Komn.

217. Juddepennmanbaple ypaBHEHHS BHICIIUX MOPSAKOB. MeTO/IbI TOHNUKESHUS
MOpAIKA.

28.  JluHeliHOEe OJHOPOTHOE YpaBHEHUE C MOCTOSTHHBIMU K03 durmentamu. CBOHCTBA
pemeruii. CTpyKTypa oOIIero pemeHus.

29.  Omnpenenutens Bponckoro. Teopema o TuHEHHON HE3aBUCUMOCTH PEIICHUH.

30. Jlunelinbie HEOTHOPOAHBIC YpaBHEHU. CTPYKTypa OOIIEro peiieHus.

31.  JIuneiiHBbIE HEOAHOPOIHBIC YPABHEHUS C MTOCTOSTHHBIMHU KOA(DUIIEHTAMH.
MeTon Bapualiuy mpou3BOIbHON OCTOSTHHOM.

32. JInneliHbIE HEOTHOPOAHBIE ypaBHEHUA. MeToa BapHaluy MPOU3BOJIBHON
ITIOCTOSIHHOU.

33.  Jlunelinas ogHopoaHas cuctema. CTpyKTypa 00IIero pereHusl.

IIpumepsI 3axa4:
1) HccnenoBath QyHKIMIO U CAETATh YEPTEXK:
x+2

x2 25 ‘

2. Beuncnuth Mpou3BOIHBIE:

Y e
2) V432
6) _),téﬁ‘—e @;
B) y=S5lnarcsiny1+10x* ;

3. Haiitu npenensi:

1. limG3x* +2x +1)

x—1

2_
2. fim X =2
=5 x+5
2
3. lim 224X
>2x° +5x+6
x* =3x

4. lim >
xom x© — 8y

4. BeIuucnuTh HEONpeAeIeHHbIE HHTETPaIbl:
arctgx
Y pr——
(1 +x° )3/2
2) _[ x\1+x dx

5. Breramciauth OIMPECACIICHHBIC NHTCTPAJIbI:



1 /2
L[(5x=2)"dx. 2. [ sin3xdx.
0 0
6. HccnenoBarh 4YMCIIOBBIE PSAABI HA CXOJIUMOCTD
. -«
Zy
2). i(3n+1)2” ,
n=1 4n+3
7. Pemnth ypaBHeHue:

V' +2xy= xe ™, y(0) =2.

8. Pemnts ypaBHeHue:

V" +4y"'=x—3sin2x.

PGSYJ'IBTB.TBI 3K3aMCHa OIIpCACIIAOTCA OLICHKaMu «OTJIHUYHO», «Xopomio»,
«YOOBJICTBOPHUTCIBHO», KHCYAOBJICTBOPHUTCIHEHO).

CryneHTy CTaBUTCS OILICHKA

L4 «YOOBJICTBOPHUTCIBHO» CTABUTCH, €CJINU CTYACHT CIIPABHUJICA CO BCCMU 3aJa4YaMU;

L4 «Xopoumio», €CiIM PpCHICHbI BCC 3aJadd MW OTBCTUI XOTA OBl Ha OJJUH U3
TCOPCTUYCCKHUX BOIIPOCOB ITOJHOCTBIO, 1100 Ha J[Ba BOIIPOCA, HO OTBCTLI HCIIOJIHBIC,

L4 «OTJIMYIHO» CTABUTCS, €CJIN CTYACHT PCIINII BCC 3aJ1a4r U OTBCTHUJI HA 00a BOIIpOCa

110 TCOpHHU IMOJIHOCTBIO.

OneHouyHble MaTepUalibl ISl IPOBEAEHUS NMPOMEKYTOYHON aTTeCTal[MM pa3MEIIeHbl Ha
caiire TI'Y B paspmene «MHbpopmauus o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHo-MeTOAHYECKOE 00ecnIeueHne

a) DJIeKTPOHHBINA YUEOHBIN KypC MO AUCITUTUIMHE B 3JIEKTPOHHOM yHUBepcuTeTe «Moodle»
- https://moodle.tsu.ru/enrol/index.php?id=21459 (1 cemectp)

https://moodle.tsu.ru/enrol/index.php?id=303711 (2 cemectp)

0) OrieHOUHBIE MaTepHallbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTECTallMH I10
JTUCIUTIIMHE (TIPUMEpPHI 3aJJaHU TTPUBECHBI BBIIIIE).

B) [Inan mpakTHYeCcKHUX 3aHATUH MO AUCIUILIIHHE.

r) Metoauveckne yka3aHUsS TO OPTaHHU3AIMA CAMOCTOSTEIHHOW pPaOOThI CTYIEHTOB.
CamocTtosTenpHas paboTa Mojpa3syMeBaeT MOJATOTOBKY K MPAKTUYECKUM 3aHATHSM B Qopme
pazbopa JIEKIIMHA, a TaKXKe BBHITIOJIHEHHE TPEHHPOBOYHBIX 3aJaHuii B cucteme «Plario» st
OTpabOTKH TE€M U MOATOTOBKH K KOHTPOJIBHBIM paboTam.

12. [lepeuyenn y4yeOHoIi TuTEpaTypshl U pecypcoB cetu UHTEepHeT

a) OCHOBHAs TUTepaTypa:

— Hlemunosuu b. I1., Moaenos B. I1. [luddepennuansasie ypaBHeHus : yaeOHOE TocoOne
: [ans ctynenToB Texanueckux By3oB] / b. I1. [lemunoBuy, B. I1. Monenos: Jlans, 2016. — 275 c.

— llepmues, B. I'. Marematudeckuii ananu3 : ydyeonoe nocooue / B. I'. [lleprHeB. —
Mocksa : UTHOPA-M, 2023. — 288 c. — (Briciee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-


https://moodle.tsu.ru/enrol/index.php?id=21459
https://moodle.tsu.ru/enrol/index.php?id=303711
http://chamo.lib.tsu.ru/lib/item?id=chamo:537765&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:537765&theme=system
http://chamo.lib.tsu.ru/search/query?match_1=PHRASE&field_1=a&term_1=%D0%94%D0%B5%D0%BC%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87,+%D0%91%D0%BE%D1%80%D0%B8%D1%81+%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87+1906-1977++&theme=system

005488-9. - Tekcr : anextponHusIit. - URL: https://znanium.com/catalog/product/1911157

— Hemupnosuy, b. I1. luddepennmansusie ypaBHeHHs : yueOHoe mocoOue ais By30B / b.
I1. lemunosuy, B. I1. MonenoB. — 6-e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 280 ¢. —
ISBN 978-5-8114-9441-5. — Tekcr : anekTpoHHbIH // JIaHb : 371eKTpOHHO-0MOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/195426

— Kaprames, A. [1. Maremarudeckuit ananus : yaeonoe nocooue / A. I1. Kaprames, b. JI.
PoxnecrBenckmii. — 2-¢ u3n. — Cankr-IlerepOypr : Jlanb, 2022. — 448 c¢. — ISBN 978-5-8114-
0700-2. — Tekct : snmexkTpoHHBIH // JlaHb : 31eKTpoHHO-OMONMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/210116

—bepwman I'. H. Coopnuk 3a7a4 o Kypcy maremaruuyeckoro ananmusa/ I'. H. bepman. — 10-
e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 492 c. — ISBN 978-5-8114-9878-9. — Tekcr :
DIIEKTPOHHBIN /[ Jla#b : AJIEKTPOHHO-OMOIMOTEUHAS cUCTeMa. - URL:
https://e.lanbook.com/book/200084

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:

— Coopuuk 3amau nmo marematuke ansi BTY3os. Y.l1. Jluneiinas anrebpa W OCHOBBI
MaTeMaTHUYeCKOro aHanuza: yueoHoe nocooue / B. A. bonros u np. — 3 u3a. — M.: Hayka, 1993. —
480 c.

— COopuuk 3amau mo Maremaruke mis BTY3os. Y.2. JluneitHas anre6pa ¥ OCHOBBI
MaTeMaTHYECKOTO aHalu3a: yaeoHoe nocooue / B. A. Bonros u np. — 2 m3a. — M.: Hayka, 1986. —
368 c.

—T'ycak A. A. Briciias MmaTeMaTHKa : y9€OHHK JUIS CTYJCHTOB By30B. B 2-x 1. T. 1,2/

A. A. T'ycak. - 6-e u3a. - Munck : TerpaCuctemc, 2007. — 448 c.

—I'ycak A. A., I'ycak I'. M., bpuuukosa E. A. CipaBouHUK 110 BBICLIE MaTeMaTHKE. -

Mumnck : TerpaCuctemc, 1999. — 940 c.

B) pecypchl cetu MHTepHeT:
— OTKpBITHIE OHJIalH-Kypchl Ha 0aze TI'Y;
— https://exponenta.ru/

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHii

a) JIMLIEH3UOHHOE U CBOOOIHO paclpOCTpaHIeMoe ITpOrpaMMHOE 0OecrieueHue:
— Microsoft Office Standart 2013 Russian: makeT mporpamm.
— MyOJIMYHO JOCTYIHBIE 00sauHble TexHonoruu (Google Docs, SInnekc aAuck u T.11.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTajor Hayunoi O6ubamoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanp — http://e.Janbook.com/
— OBbC KoncynbTaHT cTyaeHTa — http://www.studentlibrary.ru/
— O6pazoBarenpHas wiardopma FOpaitt — https://urait.ru/
— 9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

B) nipodeccuoHaIbHbIEe Oa3bl JaHHBIX:

— OGmepoccuiickuii moprtan http://www.mathnet.ru/

— OtkpsIThie Jekiun yuenbsix MI'Y — https://teach-in.ru/
14. MaTepnanbHO-TeXHH4YECKOe o0ecnevyeHne

AyauTtopun JUisl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THIIA.


https://e.lanbook.com/book/210116
http://www.twirpx.com/file/6589/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

Aymutopun U1 TPOBEIEHHUs 3aHITUH CEMUHApCKOTO THIIA, WHIAUBUIYaJbHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYILIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALIUU.

ITomemienust Uil cCaMOCTOSITENbHONW pabOThI, OCHAILEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTIOM K ceTd VHTepHeT, B 3JIEKTPOHHYI0 HWH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

AyautopuM s IPOBENCHUS 3aHATUH  JIEKIMOHHOIO W CEMUHApCKOro THIA
UH/IUBUAYAIbHBIX W TPYINOBBIX KOHCYJbTALMi, TEKYILEro KOHTPOJIS M IMPOMEXYTOYHOH
aTTeCTalluy B CMEUICHHOM (hopMaTe (KAKTPY»).

15. Undopmanus o pazpadoTyuxax

I'ybun Bnamumup HuxonaeBuy, kana. ¢us.-maT. HayK, Kadeapa CUCTEMHOTO aHajIu3a U
MaTeMaTH4ecKoro  MOJeNMpoBaHWs  HarmuoHanpHOro  MCCIenoBaTeNbCKOro  Tomckoro
rOCyJIapCTBEHHOT'O YHUBEPCUTETA, IOICHT



