


1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

[{enpro OCBOEHUS TUCIUTLINHBI SBISETCS (OPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

OIIK-3 Croco6eH NpUMEHATh PaCYeTHO-TEOPETHUUECKHE METObI ISl U3yUYCHUsI CBOWCTB
BEILECTB U MPOIECCOB C HX YYaCTHEM C HCIIOJIb30BAHUEM COBPEMEHHOW BBIYMCIUTEIIBHOU
TEXHUKHU.

OIIK-4 CriocobeH ruranupoBaTh paboThl XUMUYECKOH HaNpaBlIeHHOCTH, 00pabaThiBaTh U
MHTEPIPETUPOBATh TOJYUYCHHBIE PE3YJbTaThl C HCIOJIb30BAHUEM TEOPETUYECKUX 3HAHUNA U
MPAKTUYECKUX HABBIKOB PEIICHUS MATEMATHUECKUX B (PU3MYECKHX 3a7ad.

PesynpTaTramu 0cBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPHI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK-3.1. [IpumeHseT TEOpEeTUYECKHUE U MOTYIMITMPUIECKUE MOJIETH MPU PEIICHUH
3a/1a4 XMMUYECKON HalpaBJIEHHOCTH

HOIIK-3.2. Ucnonp3yeT cTaHaapTHOE MPOrpaMMHOE OOeCriedeHUE MPU PEIICHUH 3a]1a4
XMMHUYECKON HAMPABIEHHOCTH

NOIIK-4.1. Ucnonb3yet 6a30BbIe 3HAHUS B 00JIACTU MaTEMAaTUKU U QU3UKH TIPH
MJIAaHUPOBAHUM Pa0OT XUMHUUECKOW HAMPABIEHHOCTH

HOIIK-4.2. O6pabaTeiBaeT JaHHBIC C UCITOJIH30BAHUEM CTaHIAPTHBIX CIIOCOOOB
aNMpPOKCUMAIIUN YHCIICHHBIX XapaKTCPUCTUK

NOIIK-4.3. UnTepnpeTupyeT pe3yabTaThl XUMUYECKUX HAOTIOCHHH C UCIOIb30BAaHUEM
(bU3HYEeCKUX 3aKOHOB U TIPEICTABIICHUM

2. 3aga4uy 0CBOCHHS JUCIHUILINHDI

— OcBouTs arnrmapaT TEOpUH MPEACIIOB U TPOU3BOAHBIX U METOIbI MHTETPUPOBAHUSI.
— Hayuntbcst mpuMeHSATh MOHATUMHBIN anmapaT AuQQepeHIranbHbIX YpPaBHEHUH s
pelieHus MPakTUIECKUX 3a/1a4 MPoPeCcCHOHATIBHON AeSTEIHLHOCTH.

3. MecTo ucuMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOIl POrpaMMbl

JlMcuuIuimHa OTHOCHUTCS K 0053aTENIbHON 9acTH 00pa30BaTeIbHOM MPOrpPaMMBI.

4. Cemectp(bl) ocBoeHHMs M opMa(bl) IPOMEKYTOUHONH aATTECTALUM 110 JIUCHUIINHE

IIepBr1it cemecTp, dIK3aMeEH
Bropoii cemectp, sx3ameH
Tpernii cemectp, IK3aMeEH

5. Bxoanble Tpe0oBaHUs 1JIs1 OCBOCHHS THCIUTIIMHbI
Jljis ycTIenHoro OCBOCHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM IPEAIECTBYIOLIETO YPOBHS 00pa30BaHusl.

6. SI3bIK peaau3anun

Pycckuii

7. O0beM TNCUMILIUHBI

OO6mas TpyA0eMKOCTh TUCHHUIUIHHBI cocTaBisieT 12 3.e., 432 4acoB, U3 KOTOPBIX:
-JIeKuuu: 96 u.
-IpaKTUYeCcKue 3aHATus: 96 u.
B TOM YHCJIe TTPAKTHIeCKast MOATr0ToBKa: 96 4.
O0beM caMOCTOSATENLHOM pabOThI CTYICHTA ONpeAeNieH Y4eOHBIM IIaHOM.



8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. JlelicTBUTe/IbHbIE YHCJA, Tpeaesbl YUCJIOBBIX MOCIEA0BATEILHOCTEH M
GyHKumi.

OObenuHeHNE, MEepeceueHne, Pa3HOCTh MHOXKECTB. J[eHCTBUTENBHBIC, pallMOHAIBHBIC,
HaTypaJbHbIE 4ucia. YUCIOBBIE MOCIENIOBATEIIBHOCTH M WX TMpEAENbl; CBONCTBA IMpEesioB
noclieoBarenbHOCTel; moHsTHe PpyHKIMKU. OCHOBHBIC CBOWMCTBA Tpe/eia (PyHKIINH, JIOKATbHbIC
cBoiicTBa (QyHKIMH, UMeroleil npenen. HenpeppiBHbIE (QYHKIIMM U MX OCHOBHBIE JIOKAJIbHbBIE
CBOICTBa; dJeMEHTapHbIC (YHKIUU. beckoHeUYHO Maible M OSCKOHEYHO OOoJbIIue (PYHKIIHH.
CpaBHEeHHE OECKOHEYHO MajblX U OCCKOHEYHO OONbIMX (YyHKIHH, SKBUBAJICHTHBIC (PYHKITUU.
Touku paspbiBa, ux Kiaccupukanus. Touku paspbiBa MOHOTOHHOM (¢yHkimu. CBoiicTBa
GbyHKIMIA, HETIPEPBIBHBIX Ha OTpe3Ke: TeopeMbl Beliepmpacca, bonbsiiano-Komu, Kanropa.

Tema 2. IlpousBoanbie u nuddepeHuaibl.

[TpousBonnas, mupdepenuupyemple GYHKIMM W WX CBOHCTBa. IIpomsBogHble U
nuddepenuanbl Beiciux mopsiakoB. @opmyna Jlenonuna. Teopemsr Pois, Jlarpanka, Komm,
dopmyna Teitnopa, npaswio Jlonutans. [Ipu3Haku MOHOTOHHOCTH. DKCTPEMYMbI, MAKCHMYMBI
1 MUHUMYMBL. HanpaBnenus Boraytoctu. Touku nepern6a. Acumntotsl. [loctpoenue rpaduka
(GYHKIHMH C TIOMOIIBIO TPOU3BOIHBIX.

Tema 3. UHTerpasibHoe ucuuciaeHue pyHKIuii AeficTBUTEJIbHOM epeMeHHOM.

[TepBooOpa3nas. HeonpeneneHHbll HHTErpal W €ro OCHOBHbIE CBOiicTBa. 3amMeHa
nepemenHoro. Murerpuposanue no yactsaMm. Cymmsl lapOy u ux coiictBa. Murerpan Pumana-
Cruntbeca OTHOCHTEIbHO HeyObIBarolied ¢yHkuuu. Kiaccel HHTErpupyembIX (QyHKIHM.
WnTerpanbubie cymmbl Pumana-Ctunrbeca, ux cBa3b ¢ HHTErpanoM. CBoICTBa OIPEEIEHHOTO
uHTerpana. Teopembl o cpeaHeM. CBoiicTBa uHTerpaia PumaHa, Kak (QyHKUUU BEpXHETO
npenena wuHTerpupoBanus. CyIIecTBOBaHWE IEPBOOOPa3HONW Yy HENPEPHIBHON (YHKIIHH.
®opmyna Hprotona-JleitOnuna. ['eoMmerpuueckue NPUIIOKEHUS OINPEAEIEHHOTO HWHTETpaa.
3aMeHa NEpPEeMEHHOI0, MHTErpupoBaHue Mo 4vactsaM. CrpsmiiseMble KpUBbIC; JJIMHA KPHUBOM.
Hecob6cTBeHHbIe HHTErpalibl. AGCOIOTHAS CXOAUMOCTb. [Ipu3HaKku cX0IuMOCTH.

Tema 4. UncJioBble psibI.

[Tone KOMIIEKCHBIX YUCE, MPEeI MOCIEeI0BaTEIbHOCTH U €ro cBoMcTBa. UnCaoBOM psn,
ero cxoauMoctb U cymma. Kpurepuit Kommu. AGcomtoTHas W yclOBHas CXOJIUMOCTH PSI/IOB.
OcCHOBHBIE TIPU3HAKH CXOAMMOCTH YHCIOBBIX psoB. [lepecTaHoBKa ujieHOB aOCOTIOTHO H
YCJIOBHO CXOAIIUXCS psiaoB. Onepanuu HaJl psaamHu.

Tema 5. lu¢depenunanbHoe HCHHCAEHHE PYHKIUA HECKOJIbKHX NIePEMEHHbIX.

Huddepennmpyempbie otobpaxkenus. [IpowsBognas, muddepennuan, marpuna Axoodwu,
sakobuaH. CBs3b ¢ U PepeHIHPYEeMOCThI0 KOOPAUHATHBIX (YHKUUH. YacTHbIE MPOU3BOIHBIE.
[IpousBognas mo HampaBieHuo. ['pagueHt. JlocrarouHoe ycioBue audepeHIupyeMoCTH.
OcHoBHBIE cBOicTBa IuddepeHpyeMbix BekTop-GyHKkuui. JnddepeHnnpoBanme caoxHbIX
BeKTOp-pyHKkumid. MHBapuaHTHOCTH QopMBbl niepBOro Auddepenunana. YacTHble TPOU3BOAHbBIE
BelclIMX — nopsaakoB. Juddepenumansr  Beicmmx — nopsakoB.  HeobGxoammoe — ycioBue
CYILLIECTBOBAHMS JIOKAJIILHOTO SKCTPEMYMa, JI0CTaTOYHOE yciioBue. HesiBHbIE (QYHKIIUH, TEOPEMBI
cymectBoBanus. JuddepenumpoBanust HessBHBIX QyHKIMHA. Y CIIOBHBII SKCTPEMYM.

Tema 6. UHTerpasbHoe HcYucIeHne (PYHKIMH HECKOJIBKHUX NIePEeMEHHbIX.
KpaTHHe HHTErpasibI. 3amena NEPEMECHHBIX. MeTOJIBI BBIYHCJIICHUA KpPAaTHBIX WMHTETPAJIOB.

dusnueckue MMPUIIOKCHUA. TCOpI/IH I1OJIA.

Tema 7. DyHKIMOHANbHBIE PSAAbI U HHTErpajbl Pypbe



QyHKIHOHAIBHBIE TOCIEAOBATENIBHOCTH W psiabl. PaBHOMepHas cxomumocTs. [Ipu3Haku
pPaBHOMEpPHOM CXOAMMOCTH. Teopembl O pPaBHOMEPHO CXOMSIIMXCS IOCIENOBATEIbHOCTAX U
psAax: HEeMPepPhIBHOCTD MPEAETbHON (GYHKIIMHU U CYMMBI psiJia, HOWIeHHOE AU depeHnpoBaHNe
u uHTerpupoBanue. Ctenenusie paasl. Teopembr Ademns. UHTepBan u paguyc cXoquMocTH. Psbl
Tetinopa u MakiopeHa, CBOMCTBO €MHCTBEHHOCTH. PasnokeHue QyHKIUNA B CTECTICHHBIC PSIBI.
Psanpr @ypbe o TPUTOHOMETPUUECKOH cucteme (yHKIMHA.

Tema 8. luddepenunanbHble ypaBHEHHUS

[TonsTue maremMaTH4ecKoW Mojenu (U3MUECKOTO Ipolecca M IMPUMEPHl  OMHCAHUS.
Onpenenenne  nuddepeHnuanbHoro  ypaBHeHus.  OOBIKHOBEHHBIE AU depeHInaTbHbIE
YpaBHEHUsI MEPBOTO IMOPSAKA, PA3PEIICHHbIE OTHOCUTEIBHO NMPOU3BOAHON. CyIIeCTBOBAHHE U
€IMHCTBEHHOCTH pelieHus 3anaun Komm. 3aBucumocts perieHus 3aaadn Ko or HavaabHBIX
YCJIOBHH | MmapaMeTpoB. JIMHEHHbIC ypaBHEHUS N-TO MOPsAIKAa U UX cBoicTBa. OOIee pemeHne
OJIHOPOJHOI'0 ypaBHEHUsA. MeTobl IOCTPOEHUS YACTHOI'O PELLIEHUSI HEOJHOPOJIHOIO YPaBHEHUS.
Meron Jlarpamxka. Cucrema JHMHEHHBIX ypaBHeHUM. (DyHIaMeHTarIbHas CUCTEMa PEIICHUH.
Meroasl Diinepa, MaTpUYHOW HKCIIOHEHTHI. PerieHue HEOTHOPOIAHOM CHUCTEMBI JUHEHHBIX
ypaBHeHHH (METOJl Bapuanuu TMOCTOsAHHOW). CucreMa ypaBHEHHH C TOCTOSHHBIMU
K03 pHUIHEeHTaMH.

9. Tekymuii KOHTPOJIb MO TUCHUILINHE

Texymuii KOHTPOJIb IO JAWCHUUIUIMHE IPOBOJUTCS IyTEM KOHTPOJISI IOCEIaeMOCTH,
IPOBEIECHUST KOHTPOJIBHBIX pPabOT, ONPOCOB M0 JIEKLMOHHOMY MaTepuady, BBIIOJHEHHS
JIOMAITHKX 3aaHuii ¥ TecToB B cuctreme Moodle, kotopeie MOITK-3.2., UOIIK-4.2. Pe3ynbraTh
TEKYyIEro KOHTPoJs (QUKCUPYIOTCA B (hOpME KOHTPOJBHOW TOYKM HE MEHEe OJHOro pas3a B
cemectp B cucreme Moodle.

10. lMops10k NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTAllUH

DK3aMeH MPOBOAMUTCS B MUCHbMEHHON ¢opme Mo OwmiieraM. DK3aMEHAIMOHHBIA OUIIET
COCTOMT U3 Tpex yacTel. [IpogomkurensHoCcTh 5Kk3ameHa 1,5 Jaca.

[lepBas wacTpb mpezacTaBisseT cOO0H 2 TEOPETHMUECKHUX BOMNpPOCa, OJUH U3 KOTOPHIX HA
3HaHUE ONpe/eTIeHNU, a BTOPOH Ha BBIBOJ TeopeMsl, koTopbie mposepsor MOIIK-4.1., NOIIK-
4.3. OTBETHI Ha BOTIPOCHI MIEPBOI YaCTH AAFOTCS MUCHBMEHHO C YCTHOM 3aIIUTON.

Bropas wacte conepxut Tpu 3amauum, nposepstomme MOIIK-3.1. OtBer Ha Bompoc
BTOPOW YacCTH AAETCSI MUCbMEHHO.

IIpuMepHBIii IEpEYEHb TEOPETUYECKUX BOIIPOCOB.

1 cemecTp.

1) MuoxecTBa. Onepaiiyiii HaJl MHOKECTBaMH.

2) ®@yHKIMK U ux cBoiicTBa. CriocoObl 3aaHus PYHKIMH.

3) OcHoBHBbIE 371eMEHTapHble (PYHKIINHU, UX TpadUKHU U IpOoCcTeilne CBOCTBA.

4) MHorousieHbl U UX MpOCTeiIIne CBOMCTBA.

5) IlocnenoBatenbHOCT, M €€ mpefel. OCHOBHBIE TEOPEMBI O CXOZSIIUXCA YUCIOBBIX
nocieaoBaTelbHOCTAX. Onepanuy Hajl CXOAALIUMUCS YHUCIOBBIMH MOCIE10BaTEIbHOCTIMHU.

6) Ilpenen dynkuuu, cBoiictBa nmpenenos GpyHkuuu. [lepBolit 3aMedaTenbHbINA Tpeen.

7) beckoHeuHO Maible U OecKOHEYHO Oospline BeaudyuHbl. CpaBHEHHE OECKOHEYHO MalbIX
BEJIMYMH. DKBUBAJICHTHbIE OECKOHEUHO MaJjible (IpUMEpHI).

8) HenpepsiBHOCTH pyHKIMU. OnpeieNieHne U CBOMCTRA.

9) Onnoctoponnue npenensl. Kinaccudukanus touek paspeia. [Ipumepsr.



10) Muddepennmpyemocts GpyHKIMU B Touke. CBsI3b MOHIATHI Tpou3BOAHON U quddepeHnnana
GyHKIHH.
11) 'eomeTpryecknii 1 MEXaHUYECKUA CMBICT MPOU3BOIHON. CBSI3b MEXKIYy HENPEPHIBHBIMH U
nuddepeHIpyeMbIMU QYHKITHSIMH.
12) IlpaBuna nuddepeHmpoBaHuss SBHO 3aJaHHBIX (YHKOHA (C  JOKA3aTeIbCTBOM).
[Tpon3BoaHas 00paTHOMN QYHKIIUH.
13) IIpousBoaHBIC CTEIIEHHOM, TOKA3aTEIbHOMN U JIorapuPpMUIecKoil GyHKIIUH (C BEIBOJAOM).
14) ITpousBOAHBIC TPUTOHOMETPHUCCKUX (PYHKITUH (C BHIBOJIOM).
15) ITpousBogHBIE OOPATHBIX TPUTOHOMETPUICCKUX (QYHKIIUM (C BEIBOJOM).
16) InddepennmpoBanue GyHKINMA, 3aJaHHBIX HESIBHO M TAPAMETPUUIECKH.
17) IIpousBoansie u nuddepeHraibl BEICIIMX MOPSAKOB SBHO 3aJaHHBIX (yHKIMA. Dopmyra
JleliOHMLIA.
18) ITpaBuno Jlonurasns. [Ipumepsi.
19) ®opmymna Teitnopa 1t pyHKIMA 0IHOTO apryMeHTa. TabluyHbIe Pa3I0KeHHUS.
20) HWccnenoBanue ¢QyHkumii Ha HsKcTpemyM. HeoOGxoaummoe W JOCTaTOYHOE YCIIOBUE
CYILIECTBOBaHUS IKCTPEMyMa.
21) IlpomexxyTKu MOHOTOHHOCTH (DYHKIMHU. 3a7a4a OTHICKAHUS HaWOOJBIIEr0 U HAUMEHBIIETO
3HaYeHUs (PYHKIIMH Ha OTPE3KE.
22) Beimykiocts pynkuuu. Touku neperuoa.
23) AcumnroTsl rpaduka. Beisoa hopmyn 11 mapaMeTpoB ypaBHEHUS! HAKIIOHHBIX aCHMIITOT.
24) Cxema MOJIHOTO HccleoBaHus (DYHKIUU C MOSICHEHUEM T10 KaXJA0MY MTyHKTY.
25) dyukuuu MHOTUX NepeMeHHbIX. O6nacts onpeaenenuss ®MII, rpaduk, npumepsl.
26) IIpenen u venpepbiBHOCTE OMIT.
27) Yactubie pousBoaabie @MII. I'eoMeTprudecKrii CMBICIT YaCTHBIX MTPOU3BOIHBIX.
28) duddepenmupyemocts GyHKIIMU MHOTHX NepeMeHHbIX. [lomabiii auddepennnar.
29) [Ipou3sBosaHas CIOKHON (QYHKIHH.
30) BelunciaeHre NPOU3BOAHONW HESABHO 3a/laHHOM (YHKIUM C TIOMOIIBI0 YaCTHBIX
MIPOU3BOIHBIX.
2 cemecTp.

1. Onpenenenue nepBooOpa3zHoii U ee cBoiicTBa. Heonpenenennsiit uHTErpa. I'eomerpuueckas
WHTEpIpeTaLHys.

2. CBoICTBa HEOIPEICIEHHOT0 HHTErpaa ¢ Joka3aTeabCTBOM. Tabuiia HHTErpasoB.

3. HesaBucumocTh HeOmpeIeNeHHOTO WHTErpaia OT BbeIOOpa aprymenrta. Ilpumep Ha
UCIIOJIb30BAaHUE JAHHOTO CBOMCTBA.

4. HemnocpencTBEHHOE HHTETPUPOBAHNE U METOJ 3aMEHbI IEPEMEHHOM.

5. ®opmysa HHTErpUpOBaHUS 1O yacTsIM. Mcnonb30Banue 3Toi GOpMyIIbl Ha IPAKTUKE.

6. WuTerpupoBaHue panoHAIBHBIX JpOOeH.

7. WuTerpupoBaHue UPPALMOHAIBHBIX (QYHKIUI.

8. HWuterpupoBaHue TPUTOHOMETPHUECKUX (DYHKITHHA.

9. Tlonatue ompeneneHHOro uHTerpana. TeopeMa O CYyIIECTBOBAaHUHM  OIPEEIEHHOTO

WHTEerpaa.

10. CgoiicTBa ompeieieHHOT0 HHTErpaja ¢ J0Ka3aTeIbCTBOM.

11. Csi3p  MeXIy TOHSATHUSMH OIPEIACICHHOTO W HEOMpeNeIeHHOT0 uHTerpana. dopmyna
Hrerotona-JleliOuuma.

12. T'eoMeTpuUYeCKU CMBICIT ONPEICIICHHOTO WHTETrpayia. MeTOo/IbI BBIYUCIICHUS OIPEICIICHHBIX
MHTETPaJIOB.



13.
14.
15.

16.

17.

18.
19.
20.
21.

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

agrONE

10.

11.
12.
13.
14.

15.
16.

Brruncnenue miomaaei Guryp ¢ moMousio onpeesieHHbIX HHTETPaioB.

Brprurcienue JUIMHBI IYTU SIBHO 33IaHHOW KPUBOM.

Beluucnenue UIMHBI TyT'M KPUBOMW, 3aJaHHOW MAapaMETPUYECKH U B MOJSPHOM cucTeMe
KOOpJMHAT.

HecoOcTBennslii uHTerpan mnepBoro poja. llpusHaku cpaBHEHHS Ui HECOOCTBEHHBIX
MHTETPAJIOB IIEPBOTO POJa B BUJIE TEOPEM.

HecoOcTBenHsblii uHTerpan BTOporo poja. llpusHaku cpaBHEHHS IS HECOOCTBEHHBIX
MHTETPAJIOB BTOPOT'O PO/ia B BUJE TEOPEM.

Onpenenenre ABOMHOTO UHTErpala. ['eoMeTpruyecKkuii CMBICH ABOMHOIO UHTETpaa.
®uznyeckuil CMbICI JBOMHOrO nHTErpasia. CBoMCTBa IBOMHOIO MHTErpaa.

Brluncnenue 1BOMHBIX UHTETPAJIOB.

3aMeHa TMepeMeHHBIX B JBOMHOM HHTerpajiie B obuiem ciydae. Ilepexon B MONSIPHYIO
CHUCTEMY KOOpJMHAT.

Omnpenenenue: CXoQUMOCTb psiia, CyMMa psijia.

HeoOxoaumoe ycinoBue cX0IUMOCTH psija.

OO0001IeHHBII rapMOHUYECKH psifl. JJoKka3aTenbCcTBO CXOAMMOCTH/PACXOIUMOCTH.
JocTtarouHble NpU3HAKUA CXOJIUMOCTH PSAOB C MOJOKUTEIbHBIMU YWICHAMH.

IIpu3Haku cpaBHEHUS PAAOB.

[Tpusnaku JIAnam6epa, paauKaibHbIA 1 HHTErpaibHbIA Tpu3HaKu Komu.
3HaKONEPEMEHHbBIE Y 3HAKOUEPELYIOLIUECS PSAIbL.

AOCOIOTHAS ¥ YCIOBHASA CXOJUMOCTb.

JlocTaTouyHbIi NpU3HAK CXOIUMOCTH 3HAKOIIEPEMEHHOTO pAJa.

Teopema JletioHuA.

Crenennoii psa. O6nacte cxogumoctu. Teopema Abens.

Psnap1 Teitnopa u MakiopeHa.

PaznoxeHne HEKOTOPBIX 3JIeMEHTapHBIX PyHKIUH B psig Maknopena. Pagiycel cxonumocTu.

3 cemecTp.

Tpuronomerpuueckuit pag Oypbe 115 GYHKIUH ¢ IEPUOAOM 2.

Tpuronomerpuueckuit pag Pypwe 1t GyHKIMiA ¢ neprogom 2L.

Tpuronomerpuueckuii psajg Oypbe 171 YETHOM U HEUETHON PYHKIMM.

Psn @dypre B KOMIUIEKCHOM hopme.

JuddepenumanpHple ypaBHEHUS INepBOro mnopsanaka. [IoHATUS pelleHus, MHTErpalbHOM
KpUBOH, cemeiicTBa KpuBBIX, 3a1aun Komm. YpaBHeHMs ¢ pa3fensrolUMHA IIEPEMEHHBIMH.
DOpMyIUPOBKH TEOPEM CYIIECTBOBAHUS U €UHCTBEHHOCTH. [Ipumepsl.
Juddepenunanbable ypaBHEHHS B OTHBIX JU(epeHnaiax.

JuddepenumanpHble ypaBHEHUS, UHTETPUPYEMbIE C IIOMOIIBIO HHTETPUPYIOLIETO
MHOKHUTEIISL.

Jluneitnsle nudpepeHnuanbHbIe ypaBHEHM! IEPBOTO MOPsAKA C IEPEMEHHBIMU
KodpUITUEHTaAMH.

JuddepennmranbHble ypaBHEHUS, HE pa3pelI€HHbIE OTHOCUTEIBHO MPOU3BOIHOM.
VYpaBHEHUS ¢ pa3eIOMUMU TepeMeHHbIMU. OJHOPOAHbIE TU(GepeHIaTbHbIE
YpaBHEHUS.

Ypasuenue bepnym.

Teopema cyliecTBOBaHUS U €JUHCTBEHHOCTH pelIeHus 3a1aun Komm.

Juddepennmanbable ypaBHEHHs BHICIIUX MOPSAKOB. MeTo bl TOHMKEHUS MOPSIIKA.
JluneitHOE OTHOPOIHOE YpaBHEHHE C IOCTOSTHHBIMU KO3 dumeHTamu. CBOWCTBA pelIeHU.
CrpykTypa 00111ero pemeHus.

Onpenenurens Bporckoro. Teopema o TMHEHHOW HE3aBUCUMOCTH PEIICHU.

JluneliHble HEOAHOPOIHBIE YpaBHEHUs. CTPYKTypa OOIIero pereHus.


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

17. JIuneitHple HEOTHOPOIHBIE YPABHEHHS C TIOCTOSIHHBIMU Kod(ddurmentamu. MeTon Bapuanuu
IIPOU3BOJILHOU IIOCTOSTHHOM.

18. JIuneitHbIe HEOTHOPOIHBIE YPAaBHEHH. MeTO 1 BapraIluy MPOU3BOIBLHOM MOCTOSTHHOM.

19. Jluneitnas onnopoaHas cucrema. CTpyKTypa OOIIEero penieHusl.

IIpumepsl 3axa4:
1) HccnenoBarh QYyHKIHIO U CAETIATh YEPTEXK:
X+2

x2—25'

2. BBIYMCIUTh IPOU3BOIHBIE:
34

Y=
a) 3¢ 2
6) );:é%m‘—e @;
B) y=>5Inarcsiny1+10x* ;

3. Haiitu nipenensi:

1. Iirrl1(3x2 +2Xx+1)

2. lim~—==

22X+ X
3. lim—— >
x>-2X° +5X+6
X* —3X
" xom x2 —8X

4. BpraucIUTH HCOMPCACIICHHBIC UHTCI'PAJIbI:

arctgx

2) jx\/1+ x*dx

5. Beruuciauts OIPECACIICHHBIC HHTCTPAJIBI:
7l2

1
1.J‘(5x—2)4 dx. 2.] sin 3xdx.
0 0

6. ViccrieioBath YKMCIIOBBIE PSIbI HA CXOIUMOCTD
1). i nt
n=1 2 .
2n
2). i( 3n+ 1) _

n=1 4n+3

7. Pemmuts ypaBHEHueE:

y'+2Xy = xe™, y(0) = 2.



8. PemwuTh ypaBHEHME:!

y" +4y" = x—3sin 2x.

Pesynpratel  3K3aMeHa ~ ONPENEIAIOTCA  OLIGHKAMHM  «OTIMYHO»,  «XOPOILOY,
«YIIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEILHOY.

CryneHTy cTaBUTCS OLICHKA
®  «YJIOBIIETBOPHUTEIBHO» CTABUTCS, €CIIM CTYJICHT CIIPABUJICA CO BCEMU 3aa4aMHu;
® «XOpOIIO», €CIM PEIICHbl BCE 3aJa4yl M OTBETUJ XOTA Obl HA OJUH U3
TEOPETUYECKHX BOIPOCOB IMOJHOCTHIO, JHOO Ha JBa BOMPOCA, HO OTBETHI
HETOJIHBIE;
® OTIUYHO» CTaBUTCS, €CIU CTYACHT pPEIIMI BCE 3aJadyd W OTBETWJI Ha o00a
BOIIPOCA 10 TEOPUU ITOJHOCTBIO.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHHe

a) DNEeKTPOHHBIN Yy4eOHBI Kypc MO JUCHHUILUIUHE B JJIEKTPOHHOM YHHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/enrol/index.php?id=21459 (1 cemectp)

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

https://moodle.tsu.ru/enrol/index.php?id=28493 (3 cemectp)

6) OHGHO‘IHBIG MaTepHrajibl TCKYHICIO KOHTPOJIA H HpOMC)KYTO‘IHOfI arrecralmu 110
JUCLIUIUIMHE (TIPUMEPHI 33JaHUH TPUBE/IECHBI BBILIE).

B) IInan MMPAaKTUICCKUX 3aHATHH 110 AJUCLHUITIIINHE.

r) Meroauueckue yka3aHUS IO OpraHU3allid CaMOCTOSITENIbHOM paboThl CTYIEHTOB.
CaMocTosTenbHast pa60Ta noapasymMeBacT IOATOTOBKY K IIPAKTHYCCKUM 3aHATUAM B Q)opMe
pa3bopa JeKIMid, a TaKKe BBINOJHEHUE TPEHUPOBOUHBIX 3aaHuii B cucteme «Plarioy mis
0Tpa6OTKI/I TEM U MIOATOTOBKH K KOHTPOJIbHBIM pa60TaM.

12. Ilepeuens y4eOHOii TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— Jemunosuu b. I1., Moanenos B. I1. luddepennmansupie ypaBHeHus : yueOHOE mocodue
: [ans ctynenToB TexHuueckux By3oB] / b. I1. [lemunosuy, B. I1. Monenos: Jlans, 2016. — 275 c.

— llepmnes, B. I'. Matematuyeckuii ananu3 : ydyeonoe nocooue / B. I'. [lleprHes. —
Mocksa : UTHOPA-M, 2023. — 288 c. — (Bricmiee obpa3zoBanue: bakanaspuar). - ISBN 978-5-
16-005488-9. - Tekcr : anektponHbIit. - URL: https://znanium.com/catalog/product/1911157

— HemupoBuy, b. I1. Iuddepennnansabie ypaBHeHHs : yueOHoe ocoOue ais By30B / b.
I1. Jemunosuy, B. I1. MoaenoB. — 6-¢ u3j., crep. — Cankr-IlerepOypr : Jlans, 2022. — 280 c. —
ISBN 978-5-8114-9441-5. — Tekcr : anekTpoHHBIH // JlaHb : 3JI€KTPOHHO-OMONIMOTEUYHAS
cucrema. — URL: https://e.lanbook.com/book/195426

— Kaprames, A. I1. MaremaTnueckuit ananus : yuebnoe nocoodue / A. I1. Kaprames, b. JI.
PoxnecrBenckmii. — 2-¢ u3n. — Cankr-IlerepOypr : Jlanb, 2022. — 448 ¢. — ISBN 978-5-8114-
0700-2. — Tekct : anekTpoHHBIH // JlaHb : 37eKTpOoHHO-OMONMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/210116

— bepman I'. H. C6opHuK 3a1a4 mo Kypcy Maremaruyeckoro ananusa / I'. H. bepman. —
10-e u3n., crep. — Cankt-IlerepOypr : Jlanb, 2022. — 492 c. — ISBN 978-5-8114-9878-9. — Tekct

NeKTpoHHBbIH  //  Jlamp @  anmekTpoHHO-OMOnmorewnas — cuctema. —  URL:

https://e.lanbook.com/book/200084

0) IOTOJTHUTEIbHAS TUTEPATYpa:

— Coopuuk 3amau nmo marematuke ansi BTY3os. Y.1. Jluneiinas anrebpa U OCHOBBI
MaTeMaTH4YeCcKoro aHanu3a: yueoHoe nocobue / B. A. bonros u ap. — 3 uzn. — M.: Hayka, 1993.
—480 c.


https://moodle.tsu.ru/enrol/index.php?id=21459
https://moodle.tsu.ru/enrol/index.php?id=303711
https://moodle.tsu.ru/enrol/index.php?id=28493
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
https://e.lanbook.com/book/210116

— Coopuuk 3amau mo Maremaruke it BTY3os. U.2. JluneitHas anreOpa ¥ OCHOBBI
MaTeMaTHUYECKOTO aHanu3a: yaeoHoe mocodue / B. A. bonros u ap. — 2 u3a. — M.: Hayka, 1986.
— 368 c.

—I'ycak A. A. Breiciast MaTematuka : y4eOHUK JIsl CTYACHTOB By30B. B 2-x 1. T. 1, 2/

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

—I'ycak A. A., I'ycak I'. M., bpuuukosa E. A. CnpaBo4HUK 110 BbICILIEN MAaTEMAaTHUKE. -

Mumnck : TerpaCuctemc, 1999. — 940 c.

B) pecypchl cetn MIHTepHeT:
— OTKpBITHIE OHJIaMH-Kypchl Ha 0aze TI'Y;
— https://exponenta.ru/

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOIHO PacIpOCTPaHIEMOE ITPOrpaMMHOE 00eCIIeUeHHE:
— Microsoft Office Standart 2013 Russian: maket mporpamm.
— myOnu4yHO IocTymHbBIe o0navynble TexHojorun (Google Docs, SIHaekc AuCK U T.11.).

0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTaJior Hayunoi Ooubimorexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAast Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pasoBatenpHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) ipodeccuOHaIbHbIE Oa3bl JaHHBIX:
— O6mepoccwuiickuit moprai http://www.mathnet.ru/
— OTtkpeIThie Jiekiun yuenbix MI'Y — https://teach-in.ru/

14. MaTepuaibHO-TeXHUYECKOe odecrevyeHme

Aynuropuu AJis NPOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynuropun JUisl TIPOBENEHHUS 3aHATHUM CEMMHApPCKOTO THIA, WHIUBUAYAIbHBIX MU
IPYIIOBBIX KOHCYJIBTALUH, TEKYIIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllU.

ITomenienust Ui caMOCTOSITENFHOW pabOThl, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKON U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Aynuropun Ui TPOBEACHMSI 3aHATUN  JIEKIMOHHOTO U CEMUHApCKOro THIIA
WHIVBUAYAIbHBIX M TPYNIOBBIX KOHCYJBTAllMi, TEKYIIEro KOHTPOJS W IMPOMEXYTOYHOMN
aTTeCTallll B CMEIIEHHOM QopmaTte («AKTPY»).

15. Uudopmanus o pa3padoTUHKax

I'youn Bnamumup HuxonaeBud, kaHnuaar (QHU3MKO-MaTeMaTHYeCKUX HaykK, Kademnpa
CUCTEMHOI'O aHaJIn3a u MaTeMaTH4ECKOIr0 MOJIETUPOBAHUS HanmonaneHoro
UCCIIEI0BATEIbCKOr0 TOMCKOro rocy1JapcTBEHHOI'O YHUBEPCUTETA, TOLEHT


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/

