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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbio 0OcBOEHUS AUCUUILINHBI SBISETCS (OPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUI:

YK-1 CnocoGeH ocymiecTBIsATh MOUCK, KPUTUYECKUN aHAIM3 M CHHTE3 WH(pOpMaluH,
IPUMEHSTh CUCTEMHBIN TOXOJ JIJIsl pEIIeHUsI TIOCTaBJICHHBIX 3aj1au.

PesynbraramMu OCBOEHUSI AUCIUIUIMHBI SBIISIOTCS CIAEAYIOIINE WHIUKATOPHI JOCTHXKECHUS
KOMIIETCHIINH:

NYK-1.1 OcymecTBisieT NOMCK HHPOPMALIUHT, HEOOXOAUMOM ISl PELICHUS 3a1a4H

NYK-1.2 IIpoBoaAUT KPUTHYECKUN aHAIU3 PaA3IUYHBIX HMCTOYHUKOB HHGMOpMAIUU
(AMIUPUYECKON, TEOPETUUECKOM )

NVK-1.3 BrigBasgeT COOTHOIIEHHME YacTH M IIEJIOro, HMX B3aMMOCBA3b, a TaKKe
B3aUMOTNIOTYMHEHHOCTh AJIEMEHTOB CUCTEMBI B X0J1€ PEIICHHS TOCTABJICHHON 3a/1a4u

NYK-1.4 Cunre3upyer HOBOE CoJiepKaHue M pe(PIICKCUBHO HHTEPIPETUPYET PE3yIbTaThI
aHaiu3a

2. 3aga4uy ocBOEHHS JUCIHUILINHBI

— copMUPOBATh HABBIKA HCIIOJIb30BAHHUS TEOPETUYCCKUX OCHOB 0a30BBIX pa3JIeiioB
MaTeMaTHYECKOTO aHAIIN3a MPU PEIICHUU MaTEeMAaTUYCCKUX M MTPUKIIAIHBIX 3a/1a4.

— Cq)OpMHpOBaTB HAaBbIKM MCIIOJIB30BaHUA IMPAKTHUYCCKUX MCTOAOB MATCMATHUYCCKOI'O
aHaJM3a JIyIs pelieHus 3a1a4 MpoPeCCUOHATBLHON NEATEILHOCTH.

- OIMPEACIIATh HCO6XOIII/IMOCTI) IMPUBJICYCHHUA OOIIOJIHHUTCIBHBIX 3HaHUU U3 CIICIIMaJIbHbBIX
pa3iesoB  MaTeMaTHYeCKOro  aHaiu3a Ui PeUHICHHs 3alad4 [pH  OCYHICCTBICHHU
PO eCCHOHAIBHON JESTEIIbHOCTH.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOIl POrpaMMbl

Jucuuninuza otHocutes K bioky 1 «/luciumuinzaa (MOgysm)».

JIuciuIImHa OTHOCUTCS K 00s3aTeNIbHON YacTH 00pa30BaTEIbHOMN MPOrpaMMBl.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) IPOMEKYTOUHON ATTECTANMH MO TUCHHUILINHE

[IepBrlii cemecTp, IK3aMEH

Bropoii cemectp, sx3ameH

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUHMIIMHBI

JI71s1 yCIenrHoro OCBOCHHS TUCIMIUIUHBI TPEOYIOTCS KOMIIETEHITUH, CPOPMUPOBAHHEIE B
X0JIe OCBOEHUS 00Pa30BaTEIbHBIX MPOTPaMM MPEANIECTBYIOIIETO YPOBHS 00pa3oBaHUsl.

6. SI3bIK peau3anun

Pyccknii

7. O0beM TUCUMILIHHBI

OO61as TpyA0eMKOCTh IUCHUIUTHHBI cocTaBisieT 12 3.e., 432 4acoB, U3 KOTOPBIX:
-JIeKuuu: 98 u.
-paKTUYECKUE 3aHATUA: 128 u.

O0BeM caMOCTOSTCIILHOM pa60TBI CTYACHTA OIPCACIICH y‘{CGHBIM IIJIaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. D1eMeHTBI TEOPUH MHOMKECTB.
3IIeMEHTBI TECOpHUU MHOXECTB: JJOTHYECKUEC CHUMBOJIBbI, oncpanun Haxqg
MHOXECTBaMH, OyieBa anredpa, NMPUHLMIT JABOHCTBEHHOCTH. MeTOJ MaTeMaTH4ecKoi

UHAYKIOWH.



Tema 2. BemecTBeHHbIE Y CJI1a M YHCJIO0BbIe MHOKECTBA.

BemecTtBennsle 4ucia. MHOMXKECTBO BEIECTBEHHBIX 4YHCENI. AKCHOMBI IOJIA
BELIECTBEHHBIX 4ucell. PaclMpeHHOE MHOKECTBO BELIECTBEHHBIX unced. OKpecTHOCTh
TOYKHM. ['paHMIIBI 4YMCIOBBIX MHOECTB. MHOXKECTBa TOYEK Ha INIOCKOCTH H B
IIPOCTPAHCTBE.

Tema 3. ®yuxkuns. OTodpakenus.

[Tonstue ¢pynkuuu. O6pa3 u npoodpa3 MHOKECTBA MPH 33AHHOM OTOOpPAKECHUH.
Cynepnosunust orobpaxeHuil. OOpaTHOe, MapaMeTpUYecKoe U HESIBHOE OTOOpa)KeHUs.
HexoTtopbie kmacchl 0TOOpakeHUIl: HHBEKIHS, CIOpBEeKIus, onekuus. [lonstue rpapuka
¢bynkuuu. OcHoOBHble uieMeHTapHble (yHKkiuM. IloauHOM, panuoHanbHas QYHKLUS,
uppanoHanbHast (QyHKIMS, TpaHcueHAeHTHas QyHkuusa. [loctpoenune rpaduKos
byHKIHA.

Tema 4. BekTopHbIe 1 MeTpHYecKHe IPOCTPAHCTBA.

HopMupoBaHHBIE  BEKTOpHBIE IIPOCTPAHCTBA. EBKIMAOBO  IIPOCTPAHCTBO.
Mertpuueckoe npoctpancTBo. OxpectHocTH. Coueranus. bunom Hetorona. Tpeyronsauk
[Tackass.

Tema S. IIpeaen nmocjie0BaTeJIbHOCTH.

[TonsstTue mnocnenoBatesnbHOCTH. Cxondmmecs IOCIENOBAaTEIBHOCTH W HX
cBoiricTBa. TeopeMa O E€OUMHCTBEHHOCTH NpeAena. ['€OMEeTpHUYeCKHil CMBICT Mpeaena
nocienosarenbHocTu. llpusnaku cymecrBoBanus mpenena. [lpenenpHelid nepexon B
HEpaBEHCTBAaX. becKOHEYHO Oonbmie W OECKOHEYHO Mallble MOCIEeI0BATEIHHOCTH.
Teopembl 0 mpenene MOHOTOHHOW IIOCJIENOBAaTENBHOCTH. BbluMciIeHHE IpenenoB
nocnenosarenbHocTed. IlepBplii M BTOpoM  3aMedarenbHble mpefenbl  (ciydait
JTMCKPETHOI'O apryMeHTa).

Tema 6. Ilpenen pynkuun.

Onpenenenue mnpenena (yHKIMHM BEUIECTBEHHOIO apryMmeHTa mno leiiHe u 1o
Komm. T'eomerpudeckuit cmbicn mnpexaena (yakmoun. OJXHOCTOPOHHHE TPEICIBI.
Kputepuii cymectBoBanuss rmpenena (QyHKIOUM uYepe3 OJHOCTOPOHHHE IpeAesbl.
CaoiicTBa npenena (yHkuuid. beckoHeuyHo Oonbie W OSCKOHEYHO Majble (YHKIIHH.
[Ipenen xomnosunuu ¢yakinuu. Teopembl o npenene (ynkumii. [lepBeiii U BTOpOH
3aMeyaTeNibHble Mpefenbl (caydall HempepblBHOrO aprymenTta). OCHOBHBIE METObI
BBIYHCIICHUS NPEEIIOB.

Tema 7. HenpepbIBHOCTH (PYHKIHMH.

Onpenenenue HenpepblBHOCTH (yHKIMU. CBoicTBa (yHKLMH, HENPEPHIBHBIX B
Touke. HenpepblBHOCTh 3iieMeHTapHbIX (QYHKIMH. OJHOCTOPOHHSS HENPEPHIBHOCTD.
Touku paspeiBa QyHKIUM U UX Knaccupukanus. OyHKINU, HENPEPhIBHbIE Ha OTpPE3KE.
Teopema Beliepmtpacca. Teopema o0 mnpomexyTodHoM 3HaueHHH. VccnenoBanue
¢byHKIMK Ha HenpepbhlBHOCTh. CpaBHeHHE OeckoHeuyHO ManbiX. CBOHCTBa GECKOHEYHO
MaJsblX. DKBUBAJIEHTHbIE OECKOHEUHO Masble. BbrunciaeHue npeenos ¢ UCIOIb30BaHUEM
HKBHBAJIEHTHBIX OECKOHEYHO MaJIbIX.

Tema 8. ludgdepenunanbHoe ucyuciaeHue PyHKIMUA OJHOM epeMeHHOM.

[Tonstue mnpousBogHoM. Ee reomerpuueckuit u  (u3Myeckuil  cMBICI.
JudpdepenunpyeMocTb U HenpepblBHOCTh. OCHOBHBIE MpaBWia AUPPEpPEHINPOBAHMUS.
IIpousBonnbie  smeMeHTapHbIX  QyHKIuWA. I[Ipom3BomHas  cloXHOW — (DYHKIMH.
[IpousBognas obOpatHoi (yHkIuU. [Ipom3BogHAS CTENIEHHO-TIOKA3aTEIBbHON (PYHKITHH.
IIpousBosnHas HesBHOW (yHKIMM, JorapudmMuueckas mnpousBogHas. [IpomsBoanas
¢byHKIMKM, 337aHHON mapameTpuyecku. lIpom3Boanble Bbicmux mopsakoB. dopmyna
Jlenionuna. Jduddepennuan. [Ipasuna Beruncienus auddepenunana. MIHBapHaHTHOCTh
¢opmbl  mepBoro  nuddepennmana.  Juddepenuumansl  BBICHIMX — MOPSJIKOB.
[TpubnuxeHHble BbIUUCIEHUS ¢ ToMouplo auddepennnana. OCHOBHBIE TEOPEMbI
muddepeHnanbHOro ucuucienus: teopeMbl @epma, Pois, Jlarpanxka, Komu. I1pasusno
Jlonurans. @opmyna Teinopa. [I8Tb OCHOBHBIX pa3ioxeHuil. MccnenoBanue GyHKIUN U



noctpoeHne rpapukoB. Bo3pactanue, yObIBaHHE (QYHKIUH. OKCTpeMyM (YHKIIHH.
BbInmykia0cTh, BOrHYTOCTh, TOUKU nepernda. Acumnrtorsl. Hanbosnblnee u HauMeHblIee
3HayeHue (yHkuuu Ha otpeske. IloctpoeHue rpadukoB (yHKIMH MO XapaKTEPHBIM
TOYKaM. 3aJa4u Ha IPUIIOKEHUS IPOU3BOJHON K reOMEeTpuH U MexaHuke. [Ipaktudeckue
3a/1a4d Ha DKCTPEMYM.

Tema 9. HeonpeneeHHbIi MHTErpaJl.

[TepBooOpa3znass ¥ HeompeAeneHHbI wuHTerpan. CBOWCTBAa HEOMPEIETICHHOTO
uHTerpana. Tabimupa HEONpedeseHHBbIX HHTErpanoB. MeToabl HMHTErpUpOBAHUS:
HEIIOCPEACTBEHHOE MHTETPUPOBAHUE, 3aMEHA IIEPEMEHHOM UM HWHTErPUpPOBAHUE 10
yacTsaM. MHTerpupoBaHue palMOHAIBHBIX ApOOEH: HHTErpUpOBaHUE MPOCTEHIIMX
npobeil. MHTerpupoBaHWE palMOHATIBHBIX JPOOCH C TMOMOINBIO PA3JIOXKEHUS Ha
npocreinme 1podu. MHTerpupoBanue nppaloHadbHbIX U TPAHCLIEHJEHTHBIX (DYHKIIMH.
WuTterpansl ot nuddepeHnuansHbix OMHOMOB. MHTErpupoBaHie TPUTOHOMETPUUYECKUX
GbyHKUMA. YHUBepcanbHas TPUTOHOMETpUYECKas OICTAHOBKA.

Tema 10. OnpeneseHHbINH HHTETPAJ M €r0 NPHUJI0KEHUS.

OnpeneneHue U yCloOBHs CYLIECTBOBAHMs OIPEIECIICHHOTO MHTerpana. Kiaccsl
uHTerpupyembix (GyHkuuid. CBolicTBa oOmnpeleNeHHOro uHTerpana. OrnpeneneHHbIN
uHTerpan kak QyHkuus BepxHero npeaena. ®opmyna Herorona-Jleiouuma. dopmyna
3aMEHbl IIEPEMEHHOM B OIPEACIICHHOM HHTerpaie. MHTerpupoBaHue II0 4YacTsM.
Bbruucnenne miomaneil miuockux  ¢uryp. Belumciienue UIMHBI  OYTM  KpUBOWM.
Boruncnenne o0beMoB Ten. BpluucieHue IUIOMIAAM TOBEPXHOCTH Tela BpAIIECHHUS.
HexoTtopble npuioxkeHus olpeielIEeHHOro HHTErpaia K peleHnto (pu3nYecKux 3aaay.
Tema 11. ®yHKIMM HECKOJIbKHMX NepeMeHHBbIX.

[Tonstne QyHKIMM HECKOIBKUX IepeMeHHbIX. DYHKIMU JBYX IEPEMEHHBIX U
obmactn wux onpexaenenus. DyHxkmum M nepemeHHbIX. [Ipemen W HempepbIBHOCTH
(GYHKLIMH HECKOJBKUX IepeMeHHbIX. YacTHele mnpousBoaHble. [lonHoe mpupaiieHue
¢ynkuuu.  IlpowsBomubie  cinoksbiX — pynkuwii.  Ilommeni  nuddepenmmar.
WuBapuanTHocTh (hopMel nepBoro nud¢epenuuana. [IponsBogHas nmo HanpapJiCHUIO.
I'paguent. IlpomsBoanble u auddepeHuransl BBICHIMX HOPSAAKOB. Teopembl 0
CMELIaHHbIX Npou3BOAHBIX. JuddepeHuupoBaHue CIOXKHBIX U HESBHBIX (YHKLIHUH.
KacarenbHast m10CKOCTh U HOPMaJIb K MOBEPXHOCTU. DKCTPEMYMbI (YHKIIUN HECKOJIBKUX
IepeMeHHbIX. JIOKaabHBIN DKCTPEMYM. Y CIIOBHBINA OKCTPEMYM.

Tema 12. Psaabl.

[TonsiTue uucnoBoro psina. OCHOBHBIE ompenieneHus u cBoiicTBa. HeoOxoaumbrit
IIPU3HAK CXOAMMOCTH. Psnpl ¢ MONOXKUTENbHBIMM wieHamH. IIpu3Haku cpaBHEHMS.
JlocTaTouHbIE IPU3HAKU CXOAMMOCTH. 3HAKONEpEMEHHBIE psabl. CBOMCTBA CXOMALINXCA
psnoB. AGcontoTHast U yciioBHas cxoauMocT. DyHKIMOHANbHBIE psiibl. PaBHOMEpHas U
HEPABHOMEpPHAsI CXOAUMOCTb. YCJIOBHS PaBHOMEPHOM cXOIUMOCTH. (DyHKIMOHAIBHBIE
cBoiicTBa cymmbl psaa. [louneHHoe uHTerpupoBaHue U AUPPEPEHLUPOBAHUE PSIIOB.
Crenennble psaabl. Teopema Abens. O0nacTe U paguyc CXOJUMOCTH CTENEHHOTO pPsja.
HenpepriBHOCTE cymMMBbI cTeneHHOro psina. CBoicTBa cTeneHHBIX psaoB. PasznoxeHue
3JIeMEHTapHbIX (YHKIMI B cTeneHHble psabl. Pan Teitnopa.

Tema 13. HecoOcTBeHHbIE HHTErPAaJIbl.

HecoGcTBeHHBIE HHTErpajbl ¢ OECKOHEUHBIMU MpeJesaMH HHTErPUPOBAHUS.
HecoOcTBeHHble HHTErpaibl OT HEOTpaHWMYEHHBIX (yHKUuH. [Ipu3Haku cXoAMMOCTH
HECOOCTBEHHBIX MHTETPAJIOB.

Tema 14. UnTerpupoBanue.

[TonsspHas cucrema koopauHar. JIBoiiHOM uHTerpan. Ciydail NpsSMOYIrOJIbHOU
obnactu. Ciyyalt KpUBOJIMHEHHONW 0051acTH. 3aMeHa IepeMEHHBIX B IBOMHOM MHTErpalie.
Kpuonuneiinbsie narerpansl. ®opmyna ['puna.
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9. Tekymmii KOHTPOJIb O TUCHHUIINHE

Texkymuil KOHTPOJb IO AUCIUIUIMHE MPOBOJUTCS IYTEM KOHTPOJS IOCEHIAEMOCTH,
MPOBEJICHUSI KOHTPOJBHBIX PabOT, TECTOB MO JIEKIIMOHHOMY U TMPAKTHYECKOMY MaTepHualy,
BBIMIOJTHEHUS] JOMAIIHUX 3afaHuii U ¢ukcupyercs B (GopmMe KOHTPOJBHON TOYKH HE MEHee
OJIHOTO pasa B CEMECTP.

Opranu3zanys caMoCTOSTeNbHOIM pabOThI CTY/IEHTOB MOPa3yMEBaeT:

1.

ok w

@

U3y4CHUE JOMOJHUTEIBHOTO TEOPETHYECKOTO Marepuayia Mo TeMaM:  DJICMEHTHI
TEOPUH MHOXKECTB, BCIIECTBCHHBIC YHCIIAa M YHUCIOBBIC MHOXECTBA, (YHKIIHH,
METpUYECKHE  IPOCTPAHCTBA,  MpEAeN  IOCIeJOBaTeNbHOCTH,  Hpenen |
HEMIPEPhIBHOCTh (DYHKIWH, TPOU3BOAHAS, HEONPEICIICHHBIH W  ONpe/eICHHbIH
uHTerpal, QyHKIUN HECKOIBKHUX MEPEMEHHBIX, PSJbl, JIBOMHBIC M KPHUBOJIMHEHUHBIC
UHTETPAJIbL.

MOJrOTOBKY K MPAKTHYECKUM 3aHSATHUSIM, & IMCHHO, BBIIIOJHEHUE JOMAIIHEH paboThI
0 PELICHUIO 337134,

MOJrOTOBKY K TEKYIIIEMY KOHTPOJIIO;

HaIMCaHKE JIBYX KOHTPOJIBHBIX pabOT B CEPEMHE U B KOHIIE KAXKIO0T0 CEMECTpa;
BBIIIOJIHCHUE WHAWBUAYAJIbHBIX JIOMAIIHUX 33JaHUil MO0 BCEM TeMaM y4eOHOM
JMCIUTUTHHBL;

paboTy B agantuBHOM cucteme oOydenus Plario;

HOATOTOBKY K 9K3aMEHY.

10. lops1ok npoBeAeHUsI U KPUTEPUH OLIEHUBAHUS MPOMEKYTOYHOM aTTecTaluu

DK3aMeH B MEPBOM M BTOPOM CEMECTpax MPOBOAMUTCS B MUCHBMEHHOU (Gopme 1o

OuneraM. DK3aMECHAIMOHHBIA OWJIET COCTOMT W3 JABYX 4acTei. [IpoJoynKUTENbHOCTH
sk3ameHa 1,5 gaca.

HepBa;I YacCTb IIPCACTABIIACT coboit JBa TCOPECTUYCCKUX BOIIpOCA, IIPOBCPAIOIIUX

NYK-1.1- 1 Bonpoc, YK 1.2 —2 Bonpoc. OTBETHl Ha BOIPOCHI IEPBOM YaCTH JAIOTCS
IIyTeM aHalIM3a TEOPETUYECKOI0 MaTepHaa.

Bropast wacte comepxut ase 3amaum, nposepsronme MYK-1.3,1.4. OtBer Ha

BOIIPOC BTOpPOI 4YacTW JaeTrcs B pa3BepHyTod (opme B BUIE MOIPOOHOTO peIIeHUS
KaXXJIOM 3aJa4u.

IIpuMepHBbIH NepedYeHb TEOPEeTHYECKHX BOIIPOCOB.

1 cemecTp

Metoa MaTeMaTHYEeCKON HHAYKIINH (Teopema).

MmuosxecTBa. JleicTBUS HaJl MHOKECTBAMH.

YucnoBsle MHOXKECTBA. MHOXKECTBO BEIIECTBEHHBIX YUCEl, PACIIMPEHHOE MHOXKECTBO R.
CBs13HBIE, TUCKPETHBIE, 3AMKHYTBIE, OTKPBITBIE MHOKECTBA.

['paHMI1IbI YUCTTOBBIX MHOXECTB.

Oynkuuu. O6nacTb onpeaeneHus, oonacts 3HadeHui. ['paduk pynkuuu. [Ipumeps.

CaoiicTBa (DyHKIUIT: 4€THOCTh, MOHOTOHHOCTh, OTPaHUYEHHOCTh, IEPUOIUYHOCTD.

Komnosumus gyHkumii.

O6parHoe oToOpakenue. Kpurepuii 00patuMocT 0TOOpakeHHUS.

SIBHO, HESIBHO, TapaMeTpuuecku 3agaHHbie pyHkuu. [Ipumepsr.

HOCJ’ICI[OB&TCJ'IBHOCTB, npeaci YHCI0BOM IOCIaCa0BAaTCIIBHOCTH, €TI0 FCOMCTpI/I‘-IeCKI/Iﬁ

CMBICII.

CBoiicTBa CXOAAIIMXCA IocleqoBaTebHocTel. JIeMMa «o ABYX MUJIMITUOHEPAX» (C
I[OKaSaTCJIBCTBOM).
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[IpusHaku cyuiecTBoBaHus npenena. [IpeaenbHblii nepexos B HEpaBEeHCTBAX.
BeckoneuHo 6opne 1 6€CKOHEYHO MaJlble TIOCIEI0BATEIbHOCTH, HX CBOMCTBA.
TeopeMsl 0 Ipeziene MOHOTOHHOM ITOCIEN0BATEIBHOCTH.

Omnpenenenue npenena Gyakuuu B Touke (mo ['eitne u mo Komm). ['eomerpudeckuit
CMBICII TIpezieia (PYHKIUH.

[Ipenen GyHKIIMU B OECKOHEYHOCTH.

OnuoctoponHue npenesl. Kpurepuii cymectBoBanus npeaena GQyHKIUA yepe3
OJIHOCTOpOHHHUE Tipeesbl. CBoKCTBa mpeena QyHKINN.

beckonedHno 6ombine U 66CKOHEYHO Masible (DYHKITUH.

CBs13b MeXx1y (pyHKITHEH, ee MpeesioM 1 OECKOHEUHO Mo (pyHKIHEH.

[Ipenen kommosunuu ¢pyHkimu. TeopeMsl o ipesene GyHKIUH.

[lepBbIil 1 BTOpO# 3aMeuaTenbHbIe MPEesbl (Cllydail HEpEepbIBHOTO apryMeHTa) (¢
JI0Ka3aTeIbCTBOM).

Omnpenenenue HenpepblBHOCTU GyHKIMH. CBolicTBa (YHKIUH, HETIPEPHIBHBIX B TOUYKE.
HenpepbIBHOCTB 2N1eMEHTapHBIX (QYHKIUH.

OyHKIMH, HEMpephIBHBIE Ha oTpe3ke. Teopema Beiiepmirpacca. Teopema o
IPOMEKYTOUHOM 3HAUYCHUU.

OKBUBaJIEHTHbIE OeCKOHEUHO Maible. [Ipumepsl.

Omnpenenenue npousBoaHoN. ['eomeTpuueckuii 1 GU3NUECKUIl CMBICIL.

[TpaBuna nuddepenumupoBanus. Tabmauia MpON3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX
(GyHKIMIA.

Omnpenenenne nuddepennnana. Ero reomerpuyeckuii CMbICT U CBOHCTBA.
[TpousBoaHas oOpatHoil pyHkuuu (Teopema). [IponsBoanast cnoxxHoit GpyHKINUN
(Teopema).

Jlorapudmuueckas npousBoaHasi. [[pon3BoaHas HeSIBHON (YHKIIHH.

[TpousBogHas mapaMeTpUUYECKU 3aJaHHON (DYHKITUU.

[TpousBoaHbIie U AU PepeHIInanbl BEICIIUX MOPSIKOB.

OcHoBHbIe TEOpeMbl AU(PepeHInaIbHOro ncurcaeHus: Teopemsl Oepma, Poss,
Jlarpanxa, Komn.

[TpaBuno Jlonurans. ®opmyna Teinopa.

Bospacranue, yosiBanue GpyHKIUU. IKCTpeMyM (DYHKIIMU. BBIMyKI0CTh, BOTHYTOCTH,
TOYKH meperuoa.

Acumnrotsl. Haubosnblee n HauMeHbllee 3HaueHUe GyHKIIUU Ha OTpe3Ke.

2 cemecTp
Onpenenenue nepBoodpaznoit pyHkuuu. [Ipumepsi.
[TonsiTue HeonpeeneHHoro uuTerpaia. Kakue gyHkunu nuMerot neppoodpasHyio.
CoiicTBa HeomnpeaeieHHOro HHTerpana. Tabiuia HHTerpanos.
Henocpencrsennoe unterpuposanue. [Ipumepsr.
3aMeHa NEPEMEHHON B HEOIIPEIEIICHHOM UHTETpalle.
Jluneitnast 3ameHa, BHeceHue 1o/ 3HaKk Auddepenunana. [Ipumepsr.
Boiaenenue noiaHoro kBajapara B IOABIHTETPAIIBHOM BBIPa)KEHUH.
®dopmyna HHTETpUpOBaHUs 1O YacTAM. K KakuM THUIlaM HHTErpajioB OHA IPUMEHSETCS.
Tumnsl npocThIX ApoOeit 1 UX HHTETPUPOBAHUE.
Pasnosxenune paunoHaibHOM 1po6u Ha mpocTeie. [Iprumepsl.
Metoa HeorpeieneHHbIX KO3 (DUIIMEHTOB.
HuTerpupoBanue NpocTeUIIuX HppaluoHaIbHbIX GyHKIMH. [Ipumepsr.
WuTerpupoBanue TpuronoMerpuyeckux ¢pyHkuuid. [lpumepsi.



14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

IToHsiTHE ONPENEIIEHHOTO UHTErpaJa.

CBOMCTBA M OIIEHKH OMPEICICHHOT0 HHTErpasa.

TeopeMbl 00 OmpeneleHHOM HWHTErpaje: TEopeMa O CpeIHEM, JOCTATOYHOE YCIIOBHE
UHTETrPUPYEMOCTH.

®opmyna Hetotona-JleiiOnuma (c 70Ka3arenbcTBOM).

3aMeHa epeMEHHOM B ONpeiesIeHHOM uHTerpaie. [Ipumepsi.

WuTerpupoBaHue 1Mo 4acTsM B ONpeesIeHHOM HHTerpasie. Beioop GyHkImii U u V.
Brruncnenue miomaan miockoi (GUrypsl B I€KapTOBBIX KOOPIMHATAX.

Brrurcnenue miomaay miockoi (purypsel, 3aJaHHON TapaMeTPUICCKH.

Boruncnenue miomanayu KpUBOJIMHEMHOIO CEKTOPA B MOJISIPHBIX KOOPAUHATAX.
Bpluucnenue nnuHbBI Iyr'M KpMBOM B JIEKAPTOBBIX KOOPAMHATAX, B IapaMEeTPUUYECKON
dbopMe, B MOTSAPHBIX KOOPAUHATAX.

Brruucnenue o0bema Tena, oObema Tesia BpaieHusl.

Bbluncnenue mionaay noBepXHOCTH BPALLEHHUS.

Omnpenenenne HeCOOCTBEHHOT'O MHTETPaia IIEPBOTO U BTOPOTO POJA.

Yucnossle psasl. Cymma psga. HeobGxoaummoe ycinoBue cxomuMocTH psna (¢
JIOKa3aTeIbCTBOM).

[apmonnueckuii psa. O600meHHbIN rapMoHudeckuil pana. ['eomerpuueckuit psg. Mx
CXOJMMOCTb. (C JOKa3aTeIbCTBOM)

[Tpu3Haku cpaBHEHUs AJISl 3HAKOMOJIOKUTENbHBIX psiioB. [IpusHak [lanambepa, npuzHak
Kommn.

3Hakouepenymomuecs psabl. AOCOMIOTHO M YCIOBHO cxojsmuecs psabl. [Ipusnak
JleitOuuua.

Crenennoii psa. Paguyc u unrepsan cxogumMocTi. @opmysibl BEIYUCICHUS.

Psin Teitiopa. Paznosxenue aneMeHTapHBIX QYHKIUH B psii MakiiopeHa.

OYHKINK HECKOJbKUX TEPEMEHHBIX, O0JIaCTh OmpeieNieHuss U 00JacTb 3HAuYCHUM.
['padux GyHKIIMN HECKOIBKUX MEPeMEHHBIX. JINHUM ypOBHSL.

YacTHble MPOU3BOJHBIE Pa3IUYHBIX MOPSAAKOB. Teopema O CMEHMIaHHBIX MPOU3BOJHBIX
BTOPOTO MOPSAIKA.

[Tonusiii mudpepennman OHII.

[TpousBoausie cnoxHoN pynkuuu (OHIT).

['paguenTt, mnpouw3BOAHAs IO HAIpPaBIEHUIO, KacaTelbHas IJIOCKOCTh, HOPMallb K
MOBEPXHOCTH.

OkcTpeMyM (QyHKIUHM JBYX NepeMeHHbIX. HeoOxoaumble M JOCTAaTOYHBIE YCIIOBHSL.
Merton Haxoxnenus. Hanbonbiiee 1 HanMeHblIee 3HaueHUs QyHKIUH.

JIBOiiHOM MHTETpal, cIOocOObI BhruncaeHUs. DU3HUECKUN U TEOMETPUIECKUI CMBICIIBIL.

IIpumeps! 3agau.

Ne IIpakTnueckue 3aga4u K 3k3ameny (1 cemectp)
3 3
1 _(4-n)’—(2-n)
Berancnute npezen nocnenosarensHocTy: lim > T
"> (1-n)"—(2+n)
2 _Jn-1-+2n*+3
Berancauts npeen nocinemaoarensHocTr: lim e G .
moedn®+3+ \/ n°+2
3 _(n+2Y
Berauciute npesien nmocnepoBaTeabHOCTH: [IM 1)
n—o0 n —_
4 x> +2x-3

Beruncuts npenen pynkuun: lim ————.
x>-3 X° +5X° +6X




5 . 3x% +6X
Beruucnuts npenen pyakipm: lim——.
x>0 sin 3X
6 . 1-cos6x
Borurciuts npenen Gyakmum: lim ———.
x>0 Xsin 3X
! BeruncauTs npezaen GyHKIUu: Iimﬂ
o2\x42-2
8 . 1 3
Berauciuts npenen gyaknum: lim| ——— 5 |
-1(1-x 1-X
BIYUCIIUTH MPEIeT kouu: lim{ X{v/xX°+4 —Xx
B 1 U\ |
X—00
10 x+2)
Berancnuts npeaen ¢pyakmnuu: lim (—)
X—>0 X
11 . arctg2x
Borunciuts npenen yaximu: lim g .
X—0 tg 3x
12 | UccnenoBaTh PyHKIMIO HA HENPEPHIBHOCTD B TOYKAX:
f(x)=5""% -1, x =3, x,=4.
13 X, x<-L
HccnenoBath GyHKIUIO HA HENPEPhIBHOCTH B Toukax: f(X)=<X-1, —-1<x<3,
-X+5, X>3.
14 in2
Haiitu npousBoanbie GyHKIMIA: Y = (X5 +3X —1)4 Y= %, y = e”*tg4x.
X+
15 Haiit mponsBoanble QyHKIMHA: Y = 2_°°345X, y=sin® x- 2% ,y =arctgy1+x°.
16 / 2 2
Haiitu npousBoaHbie GyHKIMiL: Y = Sin (X5 —tgzx), y= CPS—XH', y=€" COS2Xx.
sin2x+1
17 y y Jix : . COS” X
Haiitu npousBoanbie pynkmuit: y=2V",y=1In (arcsm \/;), y=Insin3—— )
SIN X
18 | Haiiru IPOU3BOJHYIO PYHKIMU: Y = (tgx)InX .
19 | Haitru POU3BOJIHYIO QYHKIMHU: Y = (arctgx)x .
20 o x=In(t*+1)
Haittn npousBoaHyo QyHKUIMHA: ,
y =+t +1.
21 5 X =c0s’t
Haiiti npon3BoaHyto QyHKITUU: g
y =sin’t.
22| Haiitn BTOPYIO IPOU3BOJIHYIO QYHKIIMU: Y = (1+ 4x* ) arctg2x.
23 | Haiitn BTOPYIO IPOU3BOJIHYIO QYHKIIMU: Y = (1+ X2) In (1+ XZ).
24 | BplunciIuTh 3HaUCHUE BTOPOU MPOU3BOIHON (DYHKIINMH, 3aJAHHON YpaBHEHHEM:
X2 +2y? —xy +X+Yy =4 B Touke M(1,1).
25 | Haiin nuddepennuan Gyskuum: Y = /arctgx +(arcsin X)2 .
26

3
Haiitu quddepeniman BToporo nopsiaka GyHKIua: Yy =¢e .




27

Haiitu nuddepenunans nepBoro 1 BTOporo nopsaka GyHkouu: Yy = (X2 +1) arctgx.

28 . . X3
HaiiTn acUMIITOTBI KPUBOK: Y = ———-.
2(x+1)
29 5 2
HccnenoBath Ha 3kcTpeMyM QyHKIHIO: Y = 3 (X —6X+ 5) .
30 | Haiftu Touku nepern0a, HHTEPBAJIbI BHITYKIOCTH M BOTHYTOCTH Tpaduka QyHKIIUH:
y=In(1+x*).
No IlpakTHyeckue 3a1a4u K dK3aMeny (2 cemecTtp)
1 y y xdx
HaiiTi HeonpeieieHHbIN HHTETpa: J— .
N7 3%
2 _ _ In® (1—x) dx
Haiitu HeonpeeieHHbIN HHTET AT I 1
X —
3 | Haittn HEOIPe/IeIICHHBIN HHTETPAa: Isin" 2X C0S 2XdXx.
4 y y oS 6x
Haiitu HeomnpeaeieHHBIN HHTET AT I ——dx.
sin” 6X
5 5 . tg*7x
Haiitu HeonpeeieHHbIN HHTET AT j—z dx.
COoS” 7X
6 | Haitrn HEONpeIeJICHHbIN UHTEerpal: I "% xdx.
7 . . 3Xx+9
HaiiTu HeonpeieIeHHbBIN HHTETpa: '[ —————dx.
X°—6x+12
8 y y X
Haiitu HeonpeieieHHbIN HHTET AT IXCOS > +1 |dx.
9 y y dx
Haiitu HeonpeieieHHbIN HHTETPAJT: '[ —— -
x(x —1)
10 5 . X2 +2X+ X
HatiTi HeonpeieIeHHbBIN HHTETpa: J. dx
(x-1)(x—2)(x—4)
11 ooy
Beruucnuts onpeneneHHslii HHTErpadt: I—z dx.
0 (X2 +1)
12 2
Bbrumciants onpeieneHHbli HHTerpat: I xIn® xdx .
1
13 | Boruucauts miomazap GpUrypsl, orpaHUYeHHOMN muHEKei: Y2 = X+5, y? = —x+4.
14 | Boruucauts miomazas GpUrypsl, orpaHUUeHHOMN uaKe: 4y =8X—X?, 4y = X +6.
15 | Haiity yacTHBIE IPOM3BO/IHBIE TIEPBOTO M BTOPOTO Mopsiaka Gynkmum: Y =e”.
16 X
Haiitu yacTHBIC POU3BOIHBIE IEPBOTO U BTOPOTO Mopsiaka pyHkiuu: y = XIn| — |.
17 | Haitru rpagueHt GyHKImMA U = X+In (22 + yZ)B touke M(2,1,1).
18 Haiitu rpaguent ¢pyHkmm U = X3 +«/22 + y2 B Touke M(1,1,0).
19 | Haiitu ypaBHEHHUs KacaTeIbHOM IIIOCKOCTH U HOPMAJIH K TOBEPXHOCTH:




X2 +y®+22-16=0,M (2,2,2\/5).
20 | Haiitu sxcTpeMyM GYHKIMH Z = X2 — Xy + Y~ .
21| Haiiru monmwiit mddepenman QyHKIUn Y = e’
22 © nZ

Hcenenosats psa Ha CXOAUMOCTD z PYIEE

n=1 -
%> Hatirn o6 > X
aifT 00JIaCTh CXOOUMOCTH psiia ) ——————.
P L)

24 } » (X _ 2)“

Haiitu 061acte cX0IUMOCTH psijia ZT

1 N-

25 .

Paznoxute pynkmuto B psag Teisopa Y = P

—X—X

26 | Haiiru nonuslii quddepeniuan GpyHKiuy U = Z - arctg (X/ y).
27 | Haiiti nonHsii muddepenuan BTOporo nopsaka GpyHkuun z = X° + y° + x*y?,
28 12 2 2x

H3MeHNTH MOPSIOK HHTETPUPOBAHUS J.dxj f(x y)dy+ I dx J f(x y)dy.

0 1 1 1

29 | Beruncnuts ABOMHON HHTErpal o odnactu D, orpaHndeHHON IMHUSMH:

J‘J.(x2 + y)dxdy, y=x°,x=y.

D
30 | Beruncnuts ABOIHOMN mHTErpal o obnactu D, orpaHnYeHHON JIMHUSMH:

_”(Zx— y)dxdy,y =X,y = Jx.

D
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YK-1 Criocoben NVYK 1.1 Ocymectnster nouck | He ocymecteuser | Mmeer obmiee OcymecTBisieT OcymiecTBisieT U
OCYIIECTBIATh nHbOpMaMK,  HEOOXOJUMOH | TOMCK TIPEJICTaBIICHHE O TIOHCK cBOOOJTHO BITaJIeeT
TIOUCK, JUTSL PELICHHUST 3a/1a4H. uH}pOpMAaIHH, HIOUCKE undopmaruu, HOUCKOM
KPUTHYECKHI HeoOxoxuMoii juist | mHdopmanuy, HeoOxoxuMmoii uist | uHdopManuy,
aHaJIN3 U CHHTE3 peleHns 3a1a49u HEoOXOAMMOit Just | pemreHus 3aiaun, | HEOOXOAMMOM It
uHdopmaruu, pelIeHus 3a1aun HO JIOITyCKaeT peLIeHHs 334N
TPUMEHSATh OIINOKN
CHCTEMHBII
MOIXOJ IJIst NYK 1.2 TIpoBomut | He npoBoauT | Yactuuno B OCHOBHOM Vieer
CHICHUS KPUTHYECKHI aHaIM3 | KPUTHYECKMi TIPOBOJIUT
p P P POBOANT HpOBOAUT CaMOCTOSTEIBHO
MOCTABJICHHBIX Pa3ITHYHBIX HCTOYHUKOB | aHaM3 KPUTHYECKUH KPHTHYECKHi HpOBOAITH
3a71a4 uHdopMaImK  (IMIUPUIECKOH A3IMYHBIX aHaIN3 N
§ Te(;b elj‘uqlelcrcoﬁ)( b , f{c-roqnmcos A3ITIHBIX O KpHTteCiai
P ’ p PasTMIHBIX QHAJIN3 Pa3INYHbIX
nHpOpMAII HCTOYHHKOB HCTOUHHKOR

HUCTOYHHUKOB




NYK 1.3 BrsiBisier
COOTHOILICHHE YacCTH U LEJIOro,

UX B3aUMOCBA3b, a TaKKe
B3aUMOIIOJYNHEHHOCTh
JJIEMEHTOB CHUCTEMBI B XOfie
pelieHus.

NYK 1.4 Cunresupyer HOBOE
cozlepikaHNe U peQIIeKCHBHO
HHTEPIPETHPYET  PE3YJIbTAThI
aHaIM3a.

(9MIIHPHIECKOIH,
TEOPETUYECKOM).

He BroisiBnsier
COOTHOIICHUE
YacTH | 1EJI0T0,
WX B3aHMOCBSI3b, &
TaKKe
B3aWMOTIOJYMHEH
HOCTb JIEMEHTOB
CHCTEMBI B X0/1€
peleHus.

He cunresupyer
HOBOE
coziepKaHue U
pedekcuBHO He
HHTEPIIPETUPYET
pe3ynbTaThl
aHa/mM3a

uHpOpMALUH
(aMIMpUYECKOH,
TEOPETHIECKO).

Nmeer obriee
[PE/ICTaBJICHHE O
TOM, KaK
BEISBIIATH
COOTHOIIEHUE
Y4acTH U LEIOro,
HX B3aUMOCBS3b, a
TaKKe
B3aUMOIIOIYMHEH
HOCTB DJIEMEHTOB
CHCTEMBI B X0J1€
perieHust

Bauaneer
OTHENBHBIMA
HaBBIKaMU
CHHTE3a U
pedaexcun

uabopManHu
(3MIMPUYECKOH,
TEOPETHIECKOIH),
HO JieaeT
OIINOKU

B ocHoBHOM
BBISIBJISIET
COOTHOIIICHHE
YaCTH U LEJOTO,
HX B3aMMOCBS3b, &
TaKKe
B3aMMOIIOTYMHEH
HOCTb 3JIEMEHTOB
CHCTEMBI B XOJ1€
pelIeHus, Ho
JIOIyCKaeT
OIIHOKH

B ocHoBHOM
BIIAJIEET
HaBBIKAMHU
CHHTE3a HOBOI'O
coJIepKaHusl U
HHTEPIPETHPYET
Ppe3yIbTaThl
aHam3a, HO
MOITyCKaeT
OIINOKH

nabopManuu
(3MIMPHUYECKOH,
TEOPETHIECKOH),
coOHpaTh JaHHbBIC
TI0 CJIOXKHBIM
Hay4HbIM
npobiemam,
OTHOCSIMMCS K
podeCCHOHAIBHOM
JIeATEeNbHOCTH

CB00OIHO BraIeeT
U BBISBJISET
COOTHOILIEHUE YaCTH
H 1IEJIOTO, UX
B3aUMOCBSI3b, &
TaKKe
B3aUMOIIOTYUHEHHO
CTh DJIEMEHTOB
CHCTEMBI B X0J1€
PpeTIeHusL.

CB00OOIHO BiIaIEET
U yMeeT
CHHTE3UPOBATh
HOBOE COZICpIKaHue
1 pedIIeKCHBHO
HHTEPIIPETHPOBATH
Ppe3yIbTaThl
aHamM3a.

Tekymuii KOHTPOJIb OCYIIECTBIISICTCS MPH TOMOIIM BBIMOJHEHHUS KOHTPOJIBHBIX paboT
00y4aroIMMHUCS.

Jlns BeICTaBIeHHS TeKkymled ycmeBaemocTu Tmipu KoHTpoie CPC  pexomeHmyeTcs
UCTIOJIB30BAaTh CIEAYIOIIYIO TaOIHUILy.

Or1eHKa pe3ynbTaToB Kpurepun coorBeTcTBHA

koHTposst CPC
(oTH4HO) Pewensl Bee 3agaun. CTyJIEHT YETKO M JIOTUYHO U3JI0XKMWII pELICHUE 3a/ay.
(xoporro) CTyaeHT permmia BCe 3aJadyd, HO HE B IOJHOM O0BeMe, T.e. MPH PEIICHUU
MPUMEHSETCS BEpHAsi METOIMKA, HO UIMEIOT MECTO OIMOKY MPHU PEIICHHH.
(YZ10BIETBOPHUTENBHO) CrymeHT pemuia TOJOBHHY 3aJad4 B TOJTHOM OOBeMe, C HECYIIECTBEHHBIMHU

HCI0UYCTaMU.

(HEeyIOBJIECTBOPUTEIIBHO) CTyaeHT penn MeHee IOJIOBHHBI 33]1a4 ¢ HAPYIICHUEM JIOTHKH U3JI0KECHHUS.
CTyaeHT O4YeHb IUI0XO0 BIIa/IeeT OCHOBHBIMH METO/IaMH perieHus. JlonyIieHsl

CYIIIECTBEHHBIE OIUOKHU.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHue

a) DNEKTPOHHBIN y4eOHBI Kypc MO JUCIHUILUIMHE B JJIEKTPOHHOM YHUBEPCHTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=8958

6) OI_ICHO‘-IHBIC MaTCepHraJibl TCKYIICIO KOHTPOJIA U HpOMC)KWO‘-IHOfI arrecraguu 110
JOUCLIUIIIIMHE.

B) I 1anb! MPAKTUYCCKUX 3aHATUHN 10 JUCIIUITIINHE.

r) MeTtoaudeckue yka3aHusl 10 OpraHU3alMi CaMOCTOSTENbHON pabOThl CTYJAEHTOB.




10.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

@uxtenronsl, . M. Kypc muddepeHunanbHOro M HMHTETPaJbHOTO MCUYHUCICHUS :
yueOHuK : B 3 Tomax / I'. M. ®uxtenronsil. — 13-e¢ uza., crep. — Cankr-IletepOypr :
Jlanp, [0.1.]. — Tom 1 — 2019. — 608 c.

Ouxrtenronsl, . M. Kypc muddepeHnuanpbHOro M HWHTErpPaJbHOIO HCYUCICHHS :
yueOHuK : B 3 Tomax / I'. M. ®uxtenronsi. — 13- u3a., crep. — Cankr-IleTepOypr :
Jlans, [6.1.]. — Tom 2 — 2019. — 800 c.

@uxtenronsn, . M. Kypc muddepeHunanbHOro M HHTETPaJbHOTO HMCYHCICHHUS !
yueOHuK : B 3 Tomax / I'. M. ®uxtenronsi. — 10-e¢ uza., crep. — Cankr-IletepOypr :
Jlanp, [0.1.]. — Tom 3 — 2019. — 656 c.

Kynpsasues, JI. 1. Kypc marematnueckoro ananusa B 3 T. Tom 2 B 2 kuurax. Kuura 1 :
yuebHuk st By3oB / JI. JI. KynpsiBueB. — 6-e u3n., mepepad. u jgon. — Mocksa :
N3narensctBo FOpaiit, 2020. — 396 c.

Kynapssues, JI. JI. Kypc maremarnyeckoro aHanusa B 3 T. Tom 2 B 2 kuurax. Kuura 1 :
yueOnuk s By3oB / JI. JI. KympsBueB. — 6-e¢ u3m., mepepab. u gorn. — Mocksa :
WzparensctBo KOpaiit, 2020. — 396 c.

Kynpssues, JI. JI. Kypc maremarnueckoro aHanusa B 3 T. Tom 2 B 2 knurax. Kuwura 2 :
yaeOnuk ans By3oB / JI. JI. KynpsBueB. — 6-e u3a., mepepad. u jgon. — Mocksa :
MznarensctBo FOpaiit, 2020. — 323 c.

Kynpssues, JI. [I. Kypc maremarndeckoro ananmsa B 3 1. Tom 3 : yueOHUK 17151 BY30B /
JI. . KynpsiBueB. — 6-e usn., nepepab. u non. — Mocksa : HMznarensctBo FOpaiit,
2021. — 351 c.

Wnbun, B. A. Maremaruyeckuit aHanu3 B 2 4. Yacts 1 B 2 k. Knura 1: yuyeOHuk ans
By30B / B. A. Unbun, B. A. CanoBanunii, b. X. CennoB. — 4-¢ uzj., nepepad. u jon. —
Mocksa : M3natenscTBo FOpaiit, 2021. — 324 c.

Unweun, B. A. Marematuueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Knura 2 : yuyeOHUK 1714
By30B / B. A. Unbun, B. A. CanoBununii, b. X. CennoB. — 4-¢ uzn., nepepad. u qom. —
Mocksa : M3natensctBo FOpaiit, 2021. — 315 c.

HNemunouy, b. I1. COopHUK 3a7a4 U yMpakHEHUH MO MaTEeMaTHMYECKOMY aHAIU3Y :
yuebnoe nmocodue / b. I1. lemunoBuu. — 22-e u3z., crep. — Cankr-IlerepOypr : Jlanb,
2020. — 624 c.

0) IOTIOTHUTEIbHAS JTUTEPATYpA:

bepmant, A. @. Kparkuii Kypc MaTemMaTH4ecKOro aHaiausa : yueOHoe mocoodue / A. @.
bepmanr, U. I'. ApamanoBud. — 16-¢ m3n. — Cankr-IlerepOypr : Jlans, 2021. — 736 c.
OunumonenkoBa, H. B. MuoxectBa u oroOpaxeHus. VHTEHCHBHOE BBEICHHUE B
MaTeMaTUYECKHI aHalu3 JJI CTYJIEHTOB TEXHUYECKUX BY30B : yueOHoe mocobue / H. B.
®unumonenkosa, I1. A. bakycos. — Cankr-IlerepOypr : Jlans, 2021. — 180 c.
3anopoxer, I'. 1. PykoBoACTBO K pelIeHUIO 3aJady MO MAaTeMaTHYeCKOMY aHajHu3y :
yuebHoe nocobue / I'. W. 3anopoxen. — 8-e uzn.,crep. — Cankr-IlerepOypr : Jlans,
2021. — 464 c. — ISBN 978-5-8114-0912-9.

bepman, I'. H. Co0opHUK 33aa4 110 Kypcy MaTeMaTHYECKOro aHau3a : yuebHoe mocodue /
I'. H. bepman. — 9-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2020. — 492 c.

Bepmant, A. ®@. Kparkuif Kypc MaremMaTHyecKoro aHajiusa : yuyeOHoe mocobue / A. O.
Bepmanr, U. I'. ApamanoBud. — 16-e u3a. — Cankr-IletepOypr : Jlanp, 2021. — 736 c.
3opuu B.A. Matematnueckuii ananu3 (B AByx 4actsx). — M.: U3a-Bo. MITHMO, 2007. —
Y.1.-657c.; H.2. — 789 c.

Jlekuu 1O  MaTeMAaTHYECKOMY aHAW3y: YUYeOHWUK I  yHUBEPCHUTETOB U
nenarorudeckux By3oB / [.W. Apxumnos, B.A. Canosunuuii, B.H. Uybapukos; [lox pen.
B.A. CagoBHHYETO. — 2-¢ U3, mepepad. — M.: Beicmas mkomna, 2000. — 694 c.



8. 3amaum W ympakHEHHUS IO MaTeMaTHdeckomMy aHaimm3y (B 1ByX dactiax) / HM.A.
Bunorpanosa, C.H. Onexuuk, B.A. CagoBanuuii. — 3-e usf., uctp. — M.: [Ipoda, 2001. —
Y.1.-724c.;4.2.—-710c.

9. MunuBuayanpHBIC 3a/1aHUS 10 BHICIICH MaTeMaTHke : yueOHoe mocobue : B 4 gacTsx /
nop obuieii pegakuuend A. [1. PaOymiko. — 7-e u3a. — Munck : Beinifmas mkodna, [6.
r.]. — Yacte 1 : JluneiiHas u BekTOopHas anreOpa. AHaIUTHYECKas T€OMETPHSL.
HuddepennmansHoe ncurcieHue GyHkuii oaaoi nepemennoin — 2013. — 304 c.

10. ManuBuayansHble 3aJaHus 1O BBICHICH MaTeMaTHke : yueOHoe mocobue : B 4 yacTsx /
noj obuieii pexakuuend A. [1. PaOymko. — 6-e u3n. — Munck : Beimniimas mkona, [6.

r.]. — Yacts 2 : KommuiekchHsle uncia. HeonpeneneHHuble U onpeesieHHbIE NHTErPabl.
OYHKINM HECKOJIBKHUX TepeMeHHbIX. OOBIKHOBEHHBIE AU(PEpeHIINATbHBIC YPABHCHUS
—2014. — 396 c.

11. UaauBuayanbHbIE 3alaHMs 11O BBICIIEH MaTeMaTHKe : ydeOHoe mocoOue : B 4 vacTsiax /
o obmet penakiueit A. I1. PaOymko. — 6-e u3a. — MuHck : Beimmiimmas mkona, [0.
r.]. — Yactp 3 : Psgpl. KpaTHble 1 KpUBOJMHEHBIE MHTErPaJIbl. DJIEMEHTHI TEOPUU TOJIS
—2013. — 367 c.

B) pecypchl cetu HTepHeT:

° http://e-science.sources.ru/ — mopraji eCTeCTBEHHBIX HAYK

o http://www.coursera.org/ — caiit 00y4aroIux KypcoB BEIyIIUX By30B MUpPa
. https://ocw.mit.edu/index.htm — caiit oTkpbITBIX KypcoB MIT

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOTUH

a) JUIICH3MOHHOE M CBOOOIHO PacpoCTpaHsIeMoe MPOrpaMMHOE O0eCIIeUeHuE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiro4aeT MpHIOKEHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIM4YHO JocTynHble oOnaunbie Texnonoruu (Google Docs, SInaekc auck u T.11.).

0) nH(hOpMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTPOHHBIN KaTaJior Hayunou O6ubaoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) IpoeCCHOHANIbHBIE 0a3bl TaHHBIX (NPU HATUYUL):

— Yuusepcuterckas napopmannontas cucrema POCCHUS — https://uisrussia.msu.ru/

— Enunas MexBenoMcTBeHHass MH(popMalmoHHO-cTatuctudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuaabHO-TeXHUYECKOe ofecreyeHme

AyauTopun Uil IPOBECHUS 3aHATUH JIEKIIMOHHOTO THIIA.
Aynutopun JUisl TPOBEACHUS 3aHATHH CEMMHApPCKOTO THIA, WHIUBUAYAJIbHBIX H
TPYIIIOBBIX KOHCYJIbTAllMH, TEKYIIETO KOHTPOJIS U TPOMEKYTOUYHOM aTTECTALUU.


http://e-science.sources.ru/
http://www.coursera.org/
https://ocw.mit.edu/index.htm
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/
https://uisrussia.msu.ru/

[TomerieHust i CaMOCTOSITENNbHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNOM K cetu VHTepHeT, B 3JIEKTPOHHYIO HMH(OPMALMOHHO-00Pa30BaTEIbHYIO Cpely U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynuropun [UIsi  TPOBEACHMsI 3aHATUM JICKUUOHHOTO M CEMHUHApCKOro  THIIA
WHAVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJIbTAl[Mi, TEKYLUIET0 KOHTPOJIS M IPOMEKYTOUHOU
aTTECTAIlMU B cMeaHHOM dopmate («AKTpy»).

15. Undopmanus o paspadorunkax

Jlo6oga lOmms AmaronbeBHa, KaHAWAAT TEXHUYECKUX HAyK, JOLEHT Kadeapsl
OO61uei MateMaTukn MexaHuko-maremaruueckoro axkynprera TT'Y.



