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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

Ienbro 0CBOEHMSI JUCIUILUIMHEI ABIsIETCA (POPMUPOBAHUE CIECAYIOIIUX KOMIIETEHLIUH:

VYK-1 CnocoGeH ocymiecTBIsATh MOUCK, KPUTUYECKUN aHANIW3 M CUHTE3 HH(OpMaIum,
IPUMEHATh CUCTEMHBIN IIOJXO/ AJIS PEIIeHUs IOCTABICHHBIX 3ajiau.

OIIK-1 CrmocobeH npUMEHSTh €CTECTBEHHOHAay4YHbIE M OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MATEeMaTUYECKOI0 aHaJIN3a U MOJIEIMPOBAHNUS B MHKEHEPHO! JeSITeNbHOCTH, CBSI3aHHON
C TPOEKTUPOBAHMEM M KOHCTPYHMPOBAHUEM, TEXHOJOTUSMHU IIPOU3BOJCTBA ONTOTEXHUKU,
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX TPHUOOPOB U KOMILJIEKCOB.

OIIK-3 CmocobeH NTpPOBOAUTH SKCIEPUMEHTAIbHBIC HCCICIOBAHUA W HW3MEPEHUs,
oOpabaTbiBaTh W MPEACTAaBJIATh IOJYYEHHBIE J@HHBIE C YYETOM CHEHU(PUKH ONTUYECKHUX
U3MEPECHUM.

PesynpTaTramMu OCBOEHUS TUCLMILIMHBI SBISIOTCS CIEAYIOIINE UHIUKATOPBI JOCTHXKEHUS
KOMIIETCHIIUN:

NYK 1.1 OcymecTBiser nmouck HHGOpMaIuK, HEOOXOIMMON JIJIsl PEIICHUS 3a1a9u

NYK 1.2 IIpoBOOUT KPUTHYECKUH aHAIW3 pA3IMYHBIX HCTOYHUKOB HH(POPMALUU
(AMIUPHUYECKON, TEOPETHUECKOM ).

MNVYK 1.3 BrisgBiser COOTHOIIEHHME 4YacTH M 1€JIOTO, HMX B3aMMOCBSI3b, a TaKXKe
B3aMMOIIOTYMHEHHOCTh 3JIEMEHTOB CUCTEMBI B XO/I€ PEILIEHHs TIOCTABICHHOM 3a1aun

NVYK 1.4 Cunre3upyer HOBOE cojiepaHue U peIEeKCUBHO UHTEPIPETUPYET PE3YIbTAThI
aHanu3a

NOIIK 1.1 YMeeT npuMeHSTh 3HAHUS MaTEMAaTUKHA B MPO(HECCHOHAIBHON JIEATEILHOCTH
IpU MOJEIIMPOBAHUU U POEKTUPOBAHUU

HNOIIK 3.1 BeiOupaeT M HUCHOJB3YET COOTBETCTBYIOIIME PECYPCHI, COBPEMEHHbBIE
METOAMKH U 000PYAOBaHUE Ul IPOBEAECHUS 3KCIIEPUMEHTAIBHBIX UCCIIE0OBAaHUIN U N3MEPEHUt

HOIIK 3.2 ObpabaTbiBaeT U MPEACTABISIET MOJTYYCHHBIE SKCIIEPHUMEHTAILHBIC JTaHHBIC
U1 IOJy4eHUs1 0OOCHOBAHHBIX BBIBOJIOB

2. 33}13‘11/1 OCBOCHHUA THUCHHUIIIMHBI

— copMUpPOBaTh HABBIKM HCIIOJI30BAHUS TEOPETUYECKUX OCHOB 0a30BBIX pa3/eiioB
MaTeMaTUYeCKOro aHalln3a MPU PEIICHUH MaTeMaTHYECKUX U MPUKIIAIHBIX 3a/1a4.

— copMUpPOBATh HABBIKM HCIOJIB30BAHUS MPAKTHUYECKUX METOJOB MaTeMaTHYeCKOTrO
aHayM3a JUIs pelieHus 3a/1a4 NpoPecCUOHANbHOMN 1eATEeIbHOCTH.

- OTMpeAETSATh HEOOXOAUMOCTh MPUBJICUEHUS JOMOTHUTENBHBIX 3HAHUN U3 CIIEIUATbHBIX
pa3zenoB  MaTeMaTHYecKoro aHajiuW3a JJI  pelleHHs 3aJad IOpU  OCYILECTBICHHH
npodhecCuOHANBHOM NeSTeNbHOCTH.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOCHTCA K brioky 1 «/lucuuminza (MOTysin)».

JlucuuniuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30oBaTeNbHON IPOrpaMMBl.

4. Cemectp(bl) ocBOeHHs M opMa(bl) IPOMEKYTOUHOMH ATTECTALMM 10 JIMCHUIINHE
IIepBe1it cemecTp, 3K3aMEH

Bropoii cemectp, sx3ameH

5. BxoaHble TpeGoBaHMs 1JIs1 OCBOCHUS M CUMIIIMHBI

JInis  yCHENmHOrO  OCBOEHHSI  TUCIMIUIMHBI  TPEOYIOTCS — pe3ysbTaThl  OOyYCHHS,
coZIeprKaliecss B Mporpamme o0IIero cpeaHero ooOpa3oBaHus MO MpeaMeTam: aaredpa, Havana
aHaym3a, reoMeTpusi, pusmka.

Ilpepexeuzumopl TUCIMIUTAHBI OTCYTCTBYIOT.



Ilocmpexeusumor  uctuiuinHbl:  «JluddepeHnmansapie  ypaBHEHUs», «MeTob
MaTeMaTH4ecKol (U3NKN», «BEKTOPHBIM W TEH30PHBIM aHaMM3», «Teopus BEpOSTHOCTEH W
MaTeMaTUYeCKasi CTATUCTHKAY.

6. S3bIk peaau3anuu

Pycckuit

7. O0beM TUCUUILINHBI

OO01mmas Tpy10eMKOCTh TUCHHUIUIHHBI cocTaBiser 12 3.e., 432 gaca, U3 KOTOPBIX:
-nexuuu: 98 .
-IpaKTUYECKUE 3aHATusA: 128 u.

O0BeM caMOoCTOSTENBHON pabOTHI CTYIEHTA ONPEAEIICH YyUeOHBIM IIJIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. D1eMeHTHI TEOPUH MHOMKECTB.

ONEMEHTBl TEOPUM MHOJXKECTB: JIOTUYECKME CHMBOJBI, OIEpaluy  Haj
MHOKE€CTBaMH, OyneBa anreOpa, MPUHIMI JBONCTBEHHOCTH. MeToa MaTeMaTH4eCKON
UHIYKIHH.

Tema 2. BemecTBeHHbIE Y C/I1a M YUCJI0BbIe MHOKECTBA.

BemiectBennsle 4ncia. MHOMKECTBO BEIECTBEHHBIX 4YHMCENI. AKCHOMBI IOJIA
BELIECTBEHHBIX 4Hucell. PaclmupeHHOEe MHOKECTBO BELIECTBEHHBIX uncen. OKpecTHOCTh
TOYKHM. ['paHMIIBI 4YMCIOBBIX MHOECTB. MHOXECTBa TOYEK Ha INIOCKOCTH U B
IIPOCTPAHCTBE.

Tema 3. ®ynknus. Orodpaxenus.

[Tonstue ¢pynkuun. O6pa3 u npoodpa3 MHOKECTBA MPH 33JAHHOM OTOOPAKECHUH.
Cynepnosunust orodpaxeHuil. OOpaTHoe, MapaMeTpUYecKoe M HESIBHOE OTOOpaKeHUs.
Hexotopbie kmacchl 0TOOpakeHUI: HHBEKIHS, CIOpBEeKIus, Onekuus. [lonstie rpapuka
¢ynkuuu. OcHoOBHble 3uieMeHTapHble (yHKiuM. IloauHOM, panuoHanbHas QYHKLUS,
uppauuoHanbHas (QYHKIUS, TpaHCUeHAeHTHas ¢yHkiusa. IlocTtpoenue rpadukoB
GbyHKIHH.

Tema 4. BekTopHbIe 1 MeTpHYecKHe MPOCTPAHCTBA.

HopMupoBaHHbIE  BEKTOpHBIE IMPOCTPAHCTBA. EBKIMAOBO  IPOCTPAHCTBO.
Mertpudeckoe npoctpaHcTBo. OkpectHOoCcTH. Coueranus. bunom Heiotona. TpeyroapHuk
[Tackas.

Tema S. IIpeaen nmocjie0BaTeIbHOCTH.

[TonssTne mnocnenoBaTenbHOCTH. CXxondmmecs IOCIENOBAaTENbHOCTH M HX
cBoiicTBa. TeopeMa O E€OUWHCTBEHHOCTH IIpeena. ['eoMeTpudecKHil CMbICT Mpenena
nocienosarenbHocTu. llpusnaku cymecrBoBanus mnpenena. [lpenenpHelid nepexon B
HepaBeHCTBaX. beckoHeyHO Oosibliie U OECKOHEYHO Mallble IMOCIeI0BAaTEIbHOCTH.
Teopembl 0 mpeaene MOHOTOHHOW TIOCJIENOBAaTENBHOCTH. BbIUMCIEHHE MPENEoB
nocnenoBarenbHocTed. IlepBelii M BTOpOM 3aMeuaTenbHble Tpenenbl  (Ciydaid
JTMCKPETHOT'O apryMeHTa).

Tema 6. Ilpexesa pyHkumu.

Onpenenenue mnpenena (yHKIMHM BEHIECTBEHHOIO apryMmeHTa mo leiiHe u 1o
Komm. T'eomerpuueckuit cmbicn mnpenena ¢yHkiud. OAHOCTOPOHHHME TIPEACIIBI.
Kputepuii cymectBoBaHusi mpenena (QyHKIUA dYepe3 OJHOCTOPOHHUE MpPEebl.
CroiictBa mpenena ¢yHkuuii. beckoHeuHo Oonbinre W 0ECKOHEUHO Maiible (DYHKITHH.
IIpenen komno3uuuu ¢yHkuuu. Teopembl o mpexaene QyHkuuid. IlepBeiii u BTOpOI
3aMeuaTeNibHble MpeAenbl (ciay4yail HempepblBHOTO aprymeHTta). OCHOBHBIE METObI
BBIYHCIIEHUS TPEEIIOB.



Tema 7. HenpepbIBHOCTH (DYHKIHMH.

Onpenenenne HenpepblBHOCTH (yHKIMU. CBOWCTBA (YHKIIMMA, HETPEPHIBHBIX B
Touke. HenpepbBHOCTh 37eMeHTapHBIX (yHKIMNA. OIHOCTOPOHHSISI HEMPEPBIBHOCTB.
Touku pa3peiBa QyHKIMM M UX Kiaccuukanus. OyHKINU, HENPEPhIBHbIE HA OTpPE3KeE.
Teopema Beliepmtpacca. Teopema o0 mnpomexyToyHoM 3HadyeHuM. lccnenoBanue
¢byHKIMH Ha HenpepblBHOCTh. CpaBHeHHEe OeckoHeuHO ManbiX. CBOHCTBa OECKOHEYHO
MaJIbIX. DKBHBAJICHTHbIE OCCKOHEYHO MaJible. BbIunciieHue npeaesioB ¢ UCIOIb30BAaHUEM
HKBUBAJIEHTHBIX OECKOHEYHO MaJIbIX.

Tema 8. IuddepenunanbHoe ucuucjieHue PyHKINH OJHON NepeMeHHO.

[Tonsitue npomsBoaHoi. Ee reomerpuueckuii u  (QU3UYECKUN  CMBICIL.
HuddepenuupyemMocts U HenpepblBHOCTb. OCHOBHBIE IpaBuia Ju(EpeHIIIPOBAHNUS.
[IpousBogubie  snemeHTapHbIX  QyHkiui. [IpowsBogHas  cilioXHOW — (QyHKIHH.
[MpousBonHast oOpatHoil ¢yHKIMU. [Ipon3BogHAS CTENEHHO-TIOKA3aTeIBbHOW (YHKIIHH.
IIpon3BonHas HesiBHOW (yHKUuMM, Jsorapudmuueckas mnpousBogHasd. IIpomsBoanas
¢bynkuuu, 3amaHHON mapamerpuyecku. IIpomsBoanbie BeicHIMX HOpsaKoB. Dopmyra
Jleitonuna. Juddepennuan. [IpaBuna Beraucienus auddepenimana. VM HBapuaHTHOCTh
¢dopmel  mepBoro  nudpdepenumana.  AuddepeHumansl  BBHICIIUX — TOPSIIKOB.
[TpubnuxeHHple BbIUUCIEHUS ¢ noMouplo auddepenunana. OCHOBHbIE TEOPEMbI
muddepeHranbHOTo HeuncneHus: Teopemsl @epma, Pos, Jlarpanxa, Komm. [TpaBuio
Jlonurans. ®opmyna Teinopa. [19Te ocHOBHBIX pasznokeHuid. MiccnenoBanue GyHKIMA 1
noctpoeHne rpadukoB. Bospactanue, yObIBaHWE (QYHKIUH. ODKCTpEeMyM (YHKIIHH.
BbInmyKi10cTh, BOTHYTOCTh, TOUKU neperuda. Acumntorsl. Haubosnblee 1 HauMeHblIee
3HayeHne (yHkuuu Ha otpeske. IloctpoeHme rpadukoB (YHKIMHA MO XapaKTEPHBIM
TOYKaM. 3a7auu Ha IPUIIOKEHUS IPOM3BOJHON K reOMeTpuH U MexaHuke. [Ipaktudeckue
3a/1a4u Ha DKCTPEMYM.

Tema 9. HeonpeneseHHbIi MHTErpaJ.

[lepBooOpa3zHass u HeompeneleHHbl uHTerpan. CBOHCTBAa HEOIPEAEIECHHOIO
uHTerpaia. Tabimuma HeompeaeseHHbIX HMHTErpasioB. MeToabl MHTErpUpOBAHUSA:
HENOCPEACTBEHHOE HWHTETPUPOBAHUE, 3aMEHa IEPEMEHHOW W WHTETPUPOBAHUE IIO
yacTsaM. VHTerpupoBaHue palMOHAIbHBIX JApoOeil: HMHTErpupoBaHUE IMPOCTEHUIIMX
npobeit. MHTerpupoBaHue palnMOHANBHBIX Jpo0ed C TMOMOIIBI0 Pa3IOKEHUS Ha
npocreime 1podu. MHTerpupoBanue uppaoHaIbHbIX U TPAHCIIEHJCHTHBIX (QYHKIIMH.
WuTerpans! ot auddepeHnnanbHbix OMHOMOB. MHTErpupoBaHue TPUTOHOMETPHUUECKHUX
¢byHKkuMi. YHUBEpcanbHas TPUTOHOMETpUYECKask OICTAHOBKA.

Tema 10. OnpenesieHHbIH HHTETPAJ M €r0 NPUJIOKEHUS.

OmnpeneneHue M yCloBHs CYIIECTBOBAHMs ONpENEICHHOro uHTerpana. Kiaccel
uHTerpupyembix (GyHkuui. CBolicTBa oOmpeneNeHHOro uHterpana. OnpeaeneHHbINH
uHTerpan kak QyHkius BepxHero npenena. @opmyna Heiorona-Jlel6uuna. @opmyna
3aMEHbl TEpEMEHHOW B OINpeAeNeHHOM HHTerpane. HHTerpupoBaHue MO YacTSM.
Bbruucnenne miomaneit miuockux ¢uryp. Belumcnenue JUIMHBI  AYTM  KPUBOM.
Boruncnenne o06beMoB Ten. BrluucieHue IUIOMIaaM TOBEPXHOCTH Tela BpAIIEHHUS.
HexoTtopble nmpuioxeHus orpeIelIEeHHOr0 HHTErpaia K peleHn o (PU3NYecKux 3a/1ad.
Tema 11. @®yHKIUH HECKOJIBKHUX NePEMEHHBIX.

[Tonstne QyHKIMM HECKOIBKUX MepeMeHHbIX. DYHKIMM ABYX NEPEMEHHBIX U
obOnactu ux omnpeneneHus. OyHKIUMM M mnepeMeHHbIX. [Ipenen W HempepbIBHOCTH
(YHKIIMKM HECKONBKUX IepeMeHHBbIX. YacTHele mnpousBoaHble. [lomHoe mnpupaiieHue
¢yukuu.  [lpousBonmuble  crnoxsbiXx — QyHkuuid.  Tlomnsii  nuddepennmann.
WuBapuantHocTh opmel nepBoro nudp¢epennuana. [IponsBogaHas mo HampaBICHUIO.
I'paguent. IlpomsBoanble u AuddepeHuransl BBICHIMX HOPSAKOB. Teopembl 0O
CMELIaHHbIX NpOoM3BOAHBIX. JlupdepeHnupoBaHue CIOXKHBIX U HESIBHBIX (YHKIHH.
KacarenbHast m10cKoCTh 1 HOPMaJIb K MOBEPXHOCTU. DKCTPEMYMbI (D YHKIIUU HECKOIBKUX
IepeMeHHbIX. JIOKaabHBIN DKCTPEMYM. Y CIIOBHBINA OKCTPEMYM.



Tema 12. Psigbl.

[Tonsitue uncioBoro psiga. OCHOBHBIE ONpeCIeHUS U cBoicTBa. HeoOxoaumblii
IIPU3HAK CXOAMMOCTH. Psibl ¢ MONOXKUTENbHBIMU ujieHamH. lIpu3Haku cpaBHEHMS.
JlocTatouyHble MPU3HAKU CXOAMMOCTH. 3HAKONEpEMEHHbIE psiabl. CBOMCTBA CXOAAIINXCS
psoB. AGconoTHas U ycloBHasA cxonuMocTH. DyHKIMOHaNBHBIE psabl. PaBHOMEpHAs 1
HEpaBHOMEpPHAsi CXOAUMOCTb. YCJIOBHS PaBHOMEpPHON cxoaumocTu. DyHKIIMOHATBHbBIE
CBOWCTBa cyMMbl psfa. [lounenHoe uHTEerpupoBanue U AudQepeHnupoBaHUE PSIOB.
Crenennsie psaasl. Teopema AGens. O6macTh U payCc CXOJUMOCTU CTEIIEHHOTO psija.
HenpepriBHOCTE cymMMBI cTeneHHOro psia. CBolcTBa CTENEHHBIX psaoB. PasnoxeHue
aJIeMEeHTapHBIX QYHKIUNA B CTETICHHBIC psiabl. Psan Teinopa.

Tema 13. HecoOcTBeHHbIE HHTErPAaJibl.

HecoOcTBennbsle wuHTErpajgbl ¢ OECKOHEYHBIMH IMpelelaMH HHTETPUPOBAHMSL.
HecoOcTBeHHbIe MHTErpasibl OT HeorpaHudeHHBIX (yHKuwmid. IlpusHaku cxommmoctu
HECOOCTBEHHBIX UHTETPAJIOB.

Tema 14. UnTerpupoBanme.

[Tonsipnas cucrema koopauHat. [[BoiiHoW uHTerpan. Ciydaid TpsSIMOYTOJIbHOM
obmactu. Ciry4yail KpUBOJIIMHEHHOM 00acTu. 3aMeHa MepeMeHHBIX B IBOHOM HHTErpalie.
KpuBonunelinbie unterpansl. @opmyna ['puna.

9. Tekymmii KOHTPO.JIb MO AUCHUILIHHE

Texkymuil KOHTPOIb IO AUCLUIUIMHE IPOBOJUTCSA IIYyTEM KOHTPOISA IOCELIAEMOCTH,
IIPOBEJCHUS KOHTPOJBbHBIX PabOT, TECTOB MO JIEKIMOHHOMY U MPAaKTUYECKOMY MaTepualy,
BBINOJIHEHUS JOMAIHUX 3aJaHuil U Qukcupyercss B (popMe KOHTPOJIIBHOW TOYKM HE MEHee
OJIHOTO Pa3a B CEMECTP.

Opranu3anus caMoCTOSTEIbHON pabOThI CTYIEHTOB MOJIPa3yMEBaeT:

1. wu3ydyeHHe IONMOIHUTEIBLHOIO TEOPETHYECKOI0 MaTepuana IO TeMaM: 3JIEMEHTbI
TEOPUM MHOXKECTB, BEILECTBEHHBIE 4YKCIAa M YHUCIOBBIE MHOXECTBAa, (YHKIHUH,
METPUYECKHE  NPOCTPAHCTBA,  Ipeaed  IOCIENOBATEIbHOCTH,  IPEAel H
HENpepbIBHOCTh (YHKLUHU, IPOU3BOAHASA, HEONPEACICHHbI M ONpeiereHHbIN
uHTerpan, (yHKIUU HECKOJIbKHUX MEPEMEHHBIX, pSA/bl, JBOMHBIE M KPUBOJIMHEHHbIE
UHTErPaJIbL.

2. TIOATOTOBKY K NMPAKTHYECKUM 3aHSATHUSM, & UIMEHHO, BHITIOJTHEHHE JOMAIIHEH paboThI
10 PELIEHUIO 3a/ay4;

3. TMOATOTOBKY K TEKYIIEMY KOHTPOJIIO;

4. HammcaHMe IByX KOHTPOJIBHBIX PadOT B CEpeIMHE U B KOHIIE KAXKIOT0 CEMECTPa;

5. BbImojHeHwue WHAUBUAYAIbHBIX JOMAIIHUX Sa)laHI/Iﬁ II0 BCEM TEMaM y‘~I€6HOI\/JI
THMCIUIITHHBL;

6. paboTy B aganTHBHOM cucTteme o0y4enus Plario;

7. MOATOTOBKY K 5K3aMCHY.

10. INopsi0k NpoBeeHUs] U KPUTEPUH OLlCHUBAHUS MIPOMEKYTOYHON aTTeCTALUM

DK3aMeH B [IEPBOM U BTOPOM CEMECTpax MPOBOAUTCA B MMCbMEHHOHN (hopMe o OueTam.
DK3aMEHAIMOHHBIN OUJIET COCTOUT M3 IBYX vacTell. [IpomomkurensHOCTh SK3aMeHa 1,5 Jaca.

[lepBas yacTh mpeacraBisieT co0Oi J1Ba TeOpEeTUUYECKUX BoIpoca, mpoBepstoumx MYK-
1.1, 1.3 — 1 Bonpoc, UYK-1.4 — 2 Bonpoc. OTBETHI Ha BOMPOCHI NMEPBON YACTH JAIOTCS MyTeM
aHaJIM3a TEOPETUYECKOro MaTepuara.

Bropas wacth conepxut nse 3amaaun, nposepstomuid OINK — 1 (3agaua 1 - MOIIK — 1.1),
OIIK — 3 (3amaua 2 - UOIIK — 3.1, 3.2). OTBeT Ha BOIPOC BTOPOM YaCTH ACTCS B Pa3BEPHYTOM
¢dopme B Bujie MOIPOOHOTO peIIeHUs KaKJ0U 3a1auH.



IIpuMepHBIi NepedYeHb TEOPEeTHYECKUX BOIIPOCOB.
1 cemectp
Meton MaTeMaTHUECKOM HHAYKIUH (TEOpeMa).

MmuosxecTBa. JleicTBUS HaJl MHOKECTBAMM.

YucnoBble MHOXKECTBA. MHOXKECTBO BELIECTBEHHBIX YHCEII, PACIIMPEHHOE MHOKECTBO R.
CBsi3HBIC, TUCKPETHBIE, 3aMKHYTHIC, OTKPBITHIC MHOKECTBA.

['paHUIIBI YHCITOBBIX MHOXKECTB.

Oynaknun. O61acTh onpeaesieHus, 00nactb 3HadyeHui. ['paduk ¢pynkuu. [Tpumepsr.
CaoiicTBa (yHKIMIT: YeTHOCTh, MOHOTOHHOCTb, OTPAaHUYEHHOCTb, IEPUOJUYHOCTD.
Kommosurus ¢hyHKINN.

O6parHoe oToOpakeHue. Kpurepuii 00patumMocT 0TOOpaskeHHUS.

No ok wbdE

o

9. SIBHO, HesBHO, MapaMETPUUECKH 3a1aHHbIe GyHKUIUU. [Iprmepsl.

10. ITocnenoBaTenbHOCTD, MPEAEI YUCIOBOM MOCIEA0BATEIIEHOCTH, €0 T€OMETPHUECKHI
CMBICIL.

11. CpoticTBa CXOASIIMXCSA MOCIEI0BATEILHOCTEH. JIeMMa «0 IByX MUJIHITHOHEPAx» (C
JI0Ka3aTeIbCTBOM).

12. Ilpusnaku cymectBoBaHus npenena. [IpenenbHblil nepexos B HEpaBEHCTBAX.

13. beckone4yHo OosblIMe U OECKOHEYHO Majible MOCIIE0BAaTEIbHOCTH, UX CBOMCTBA.

14. Teopemsl 0 mpeaesie MOHOTOHHOM 1OCe10BaTEIbHOCTH.

15. Onpenenenne npenena Gyakmun B Touke (1o ['eitne n mo Komm). 'eomerpudeckuit
CMBICT mpezesa QyHKIUH.

16. Ilpenen pyHKIMU B OECKOHEYHOCTH.

17. OmHocTopoHHUE npeaensl. Kputepuii cymiecTBoBaHus mpeaesia GyHKIHN yepes
OJIHOCTOpOHHUE Npeenbl. CBoiicTBa npenena QyHKIHA.

18. beckoneyHo OombIIMe U OECKOHEYHO Mable (PYHKITHH.

19. Cs3b Mexay GyHKIHEH, ee mpeesioM 1 0ECKOHEYHO Malloil PyHKIIHEH.

20. Ilpenen xommno3sunmu ¢pyHkuuu. Teopemsl o npeaene GyHKIuA.

21. TlepBbIif 1 BTOpOH 3aMeuaTeNnbHbIe Mpeaeibl (CIydaid HeMpepbIBHOIO apryMeHTa) (C
JIOKa3aTeIbCTBOM).

22. Onpenenenne HenpepbIBHOCTH (pyHKIMH. CBOMCTBA QYHKINH, HEMTPEPHIBHBIX B TOUKE.
HenpepbiBHOCTB 2i1eMEHTapHBIX (PYHKIINH.

23. OyHKIMM, HeMpepbIBHBIE Ha oTpe3ke. Teopema Beliepmpacca. Teopema o
POMEKYTOUYHOM 3HAYEHUH.

24. DxBUBalIeHTHBIE OECKOHEYHO Maible. [Ipumepsr.

25. OnpezneneHue Npou3BoAHON. ['eomMeTprudeckuii U pU3MUECKUl CMBICI.

26. IlpaBuna nuddepeniuponanus. Tabauia MpoOU3BOIHBIX OCHOBHBIX 3JI€MEHTapHBIX
(GyHKIHIA.

27. Onpenenenne quddepernnana. Ero reomeTpruueckuii CMbICT U CBOMCTBA.

28. IIpousBoaHas oOpaTHOH QyHKIMH (Teopema). [Ipon3BogHAs CIIOKHON PYHKIINU
(Teopema).

29. Jlorapudmuueckas npousBoaHas. [IponsBoHas HesIBHON (YHKINH.

30. [IpousBoaHas mapaMeTPUUECKH 3a1aHHON (YHKIINH.

31. [IpousBoansie u audHepeHIuanbl BEICUINX TOPSIKOB.

32. OcHoBHbIE TeopeMbl U PepeHInanTbsHOro ucuucieHus: reopemsl ®epma, Posus,
Jlarpanxa, Komn.

33. IlpaBuio Jlomurans. ®opmyna Teitmopa.



34.

35.

CoNor~wWNE

Tl e S N SE S T
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17.
18.
19.
20.
21.
22.
23.

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

36.
37.

Bo3pacranue, yobiBanue QyHKIHU. DKCTpeMyM QYHKIIHHU. BBIMyKII0CTh, BOTHYTOCTD,
TOYKH reperuoa.
AcumnroTsl. Haubospliiee u HanMeHblliee 3HaUYeHHE QYHKIIUU HA OTPE3Ke.

2 cemecTp
Omnpenenenne nepBoodpasnoii pyHkuuu. [Ipumepsi.
[TonsTre HeonpeneneHHoro HHTerpaia. Kakue GyHKIMM UMEIOT IEPBOOOPa3HYIO.
CBolicTBa HEOIpeIeICHHOr0 HHTerpaia. Tabauia HHTerpasoB.
Henocpencrsennoe nnrerpuposanue. [Ipumepsr.
3amMeHa repeMeHHO! B HEOTPEACTICHHOM HHTETpaje.
Jluneiinas 3amMeHa, BHeCeHHe 1ol 3HaK auddepenuana. [Ipumeps.
Brigenenne momHoOro KBajapaTa B OABIHTETPATbHOM BBIPAKCHUH.
dopmyIia HHTETpUPOBAHHS 0 YacTsAM. K KakuMm Tumam UHTETrpaioB OHA MPUMEHSETCH.
Turel npocThIX APOOE 1 UX UHTETPUPOBAHHE.

. Paznoxxenue panpoHansHON ApoOu Ha pocThie. [Ipumepsr.

. Meron HeonpeeneHHbIX KO3 PULUEHTOB.

. IHTerpupoBanme npocTedmux UppauoHaIbHbIX QyHKIuiA. [IpruMeps.

. IHuTerpupoBanue TpuroHoMeTpuieckux GyHkuuil. [Ipumeps.

. IloHATHE ONpPENCIIEHHOrO HHTErpaa.

. CBOICTBA U OLIEHKHU ONPEACIEHHOr0 HHTErpasa.

. Teopembl 00 ompeneneHHOM HHTErpajie: TEOpeMa O CPEeTHEM, JTOCTAaTOYHOE YCIOBHE

MHTETPUPYEMOCTH.
®opmyna HeroTona-JIeitOnuma (c 70Ka3aTenbcTBOM).

3aMeHa IEPEMEHHOH B OIIpeieICHHOM uHTerpaie. Ilpumepsr.

HuTerpupoBanue Mo 4acTsSM B OTPEICIICHHOM HHTErpajie. Beioop GyHKIuii U 1 V.
Beruucnenue miomazau miockoi Gpurypsl B JeKapTOBbIX KOOPAUHATAX.

Boruncnenue miomaam miockoi (purypsl, 3aJaHHON apaMeTPUUECKH.

Brruncnenue nuomanay KpUBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPIMHATAX.
Boluncnenue qMHBI 1yr'd KpUBOM B JEKapTOBBIX KOOpPAMHATAX, B HapaMeTpUUYECKOM
¢dopme, B OJISIPHBIX KOOPAMHATAX.

Brruucnenue oo0bema Tena, oObema Teia BparieHusl.

Brruncnenue niuomaay noBEpXHOCTH BPAILCHHUS.

Omnpenenenne HecoOOCTBEHHOT0 MHTErpajia MepBOro U BTOPOro poja.

Yucnosele psapl. Cymma psapa. HeoOxomumoe ycioBue cxoauMocTd psiza  (c
JI0Ka3aTeIbCTBOM).

['apmonmnueckuit psg. OO6oOumieHHbIM rapmonndeckuil psn. ['eomerpuueckuit psg. Mx
CXOJMMOCTb. (C JOKa3aTeIbCTBOM)

[Tpu3Haku cpaBHEHMS AJIS 3HAKOIMOJIOXKHUTENbHBIX psnoB. [Ipusnak Jlanambepa, npusHak
Komm.

3Hakouepenyommecs: psabl. AOCOMIOTHO M YCIOBHO cxojsmuecs psabl. IlpusHak
JleiiOHuIA.

Crenennoii psa. Paguyc u uaTepBan cxoquMocTu. @opMyJibl BHIYUCIEHUS.

Psn Teitnopa. Paznoxxenue snemeHTapHbIX QyHKIUHN B pa1 MaknopeHa.

OYHKIIMM HECKOJIBKUX TI€PEeMEHHBIX, 00JacTh oOmpenaeleHus U 001acTh 3HAUYCHUI.
['paduk QpyHKINN HECKOIBKUX NEPEMEHHBIX. JINHUU YpOBHSL.

YacTHble NMPOM3BOAHBIE PANIMYHBIX NOPSAAKOB. Teopema O CMEIIAHHBIX MPOU3BOJHBIX
BTOPOTO MOPSIKA.

[Monnsrit tudpepenman GHIT.

[TpousBoausie cnoxHoN pynknuu (OHIT).

I'paguieHT, mnpou3BOAHAs IO HAINpaBJIECHUIO, KacaTelbHas IUIOCKOCTb, HOpPMallb K
MOBEPXHOCTH.



38. DkcrpemyM (yHKIMM JBYX TEpeMEHHbIX. HeoOXomuMmblie W JOCTATOYHBIE YCIIOBUS.
Meton Haxoxaenusi. HanGomnpiiee 1 HauMeHbllee 3Ha4YeHUS] PYHKIIMH.
JIBOIfHOI MHTETpa, CIIOCOOBI BEIYUCICHUS. DU3HNUECKUN U TEOMETPUICCKUIN CMBICITBIL.

IIpumepsl 3a1a4.

Ne IIpakTnyeckue 3aga4u K 3k3ameny (1 cemectp)

1 i (4=1)° =(2-n)°

BBI‘-II/ICJ'II/ITB Hpeﬂeﬂ IIOCJICI0OBATCIIBHOCTU . 7
= (1 n) (2+ n)

2 J_ \J2n?+3

Berurciants npenen mocinenoBaTebHOCTH:
“"“’\/n +3+\/n +2

3 n+2 2
Brrunciuts peaes MociaeA0BaTCIIbHOCTH: lim 1 .
n—oo n —

4 X% +2x-3
Beraucnuts npenen pyakmun: lim ——
x>-3 x> +5x% +6X

5 . 3% +6X
Beruncnuts npeaen gyuxmua: lim————.
x>0 sin 3X
6 . 1-cos6x
Beraucnuts npenen ¢pyuxmmn: lim ——-—.
x>0 XSin 3X

7 «/x+ -3

Beruucnuts nipenen (byHKuHI/I:
o \/x +2-2

8
Berauciuts npenen GyHKmm: Iim(i— 3 j

o Beraucnuts npenen ¢pyakmn: lim (X(\/X2 +4 - X))

10 x+2)
Beruncauts npenen yakmuun: lim (—j .

X—>00 X
11 . arctg2x
Berunciuts npenen Gyakimu: lim %
x—0 tg 3x

12 | UccnenoBarh GYHKIMIO HA HEMPEPHIBHOCTH B TOUKAX:
f(x)=5""Y -1 x =3, x,=4.

13 X, x<-l,
HccnenoBath QyHKIMIO HA HENpPepbIBHOCTH B Toukax: f(X)=<x-1, —1<x<3,
—X+5, x> 3.
14 4 sin® x

Haiitu npousBoaHble QyHKIMMA: Y = (X5 +3X —l) Y = ( .y =e”tg4x.
X

+1)

15 | Haitrn MPOM3BOIHbIE QyHKIHIL: Y = 27" 'y =sin? x- 2, y =arctgv1+ X2

16 2
. / cos“ Xx+1 2
Haiitu npousBoanbie GyHKIHIL: Y = SIN (X5 —tgzx), y= _—+, y= e cos2xX.
sin2x+1

17

. . / . cos? X
Haiiti iponsBoanble Gynkmmin: Y =2V, y=In (arcsm VX ), =Insin3-
sinx




18 | Haiirn npomssommyro dymkmm: y = (tgx)
19 | Haitru MPOU3BOJIHYIO PyHKIMU: Y = (arctgx)x .
20 x=In(t*+1)
Haiitu npon3BoHyI0 (QyHKIHMH: ,
y =t? +1.
21 ) X =C0s’t
Haiitu npousBoanyto GyHKIUU: g
y =sin’t.
22| Haitu BTOPYIO IIPOM3BOJHYIO QYHKIUU: Y = (1+ 4x* ) arctg2x.
23 | Haitu BTOPYIO IPOU3BOJIHYIO QYHKIIMU: Y = (1+ X ) In (1+ X2 )
24 | BplunciIuTh 3HaU€HUE BTOPOU MPOU3BOIHON (DYHKIIMH, 3aJaHHON YpaBHEHHEM:
X? +2y? —xy + X+ Yy =4 BTouke M(1,1).
25 | Haitrn nuddepennuan GyHkuuu: Yy = /arctgx + (arcsin X)2 .
26 | Haiiru muddepeHnran BTOporo nopsaka GyHkuuu: y = e,
27 | Haitu Qg QepeHIraIbl IEPBOro U BTOPOTO MOPAIKa GYHKIUU: Y = <X2 +1) arctgx.
28 X3
Haiitn acumMnToTel KpUBOU: Y = ———.
2(x+1)
29 5 2
HccenoBath Ha SKCTpeMyM GYHKIHIO: Y =3 (X —6X+ 5) .
30 | Haiitu Touku neperuba, MHTEPBAIbI BHITYKIOCTH U BOTHYTOCTHU Tpaduka pyHKINU:
y=In(1+x*).
Ne IIpakTnueckue 3a1a4u K 3Kk3amMeHy (2 cemecTp)
1 Haiitn HeonpeneneHHbI UHTETpat: Jﬂ
I J7-3%
2 5 5 In® (1—x)dx
Haiitu HeonpeneneHHbIi HHTETpal: J. 1
X —
3 | Haitru HEOIpe/ICICHHbBIN HHTETPA: jsin“ 2XC0S 2XxdXx.
4 Haittn HeonpeieneHHBIN HHTErpal: j cos bx dx
P P Tsintex
5 tg*7x
Haiitu HeonpeneeHHbII UHTETpaT: j g >——dx.
COS” 7X
6 | Haittn HEONPEIECICHHBIN UHTETpal: J. " xdx.
! Haiitn HeonpeneneHHbIi HHTETpat: J.ﬂ dx
per P Cexa12
8
Haiitu HeonpeneeHHbIN UHTETpal: I XCOS (g + lj dx.
9

. . dx
Haiitn HeonpeneneHHbIi HHTETpat: J fl
x(x* 1)




10 5 . X? + 2X+ X
Haiitu HeomnpeneneHHbIN HHTETpalT: .[ dx.
(x-1)(x=2)(x—4)
11 Loy
Beruucnurs onpeneneHsslii HHTErpail: I—z dx.
0 (X2 +1)
12 A
Bbrurciants onpeieneHHbli HHTerpait: IX In® xdx.
1
13 | Beruncnurs mnomans GUrypsl, orpaHuueHHOM MMHKel: Y2 = X +5, Y = —Xx+ 4.
14 | Beruncnurs mnomas GUrypsl, orpaHuueHHOl muauei: 4y =8X—Xx°, 4y = X +6.
15 | Haitti yacTHBIE MPOM3BOHEIE TEPBOTO H BTOPOTO TOpsaKa GyHKIuH: Y =e”.
16 X
HaiiTu 4acTHBIC IPOU3BOIHBIC IEPBOTO M BTOPOro mopsiaka pyukuu: Y = xIn| — |.
y
17 | Haittu rpagueHtT GyHKnuu U = X+ In (22 +y° ) B Touke M(2,1,1).
18 Haiitu rpaguest QyHKIuM U = X° +4/Z2 +y? B Touxe M(1,1,0).
19 | Haiitu ypaBHEHHUs KacaTeIbHOM IIIOCKOCTH U HOPMAJIH K TOBEPXHOCTH:
X2 +y2+2°-16=0,M (2,2,2\/5).
20 | Haitrn IKCTpeMyM QYHKIUU Z = X2 — Xy + Y2,
21| Haiiru nonmwiii naddepeniman GyHKIuu Y = e’
22 0 n2
Hccnenosats psig Ha CXOAMMOCTh Z -
n=1 2n _1
23 £ X"
HaiiTu o6nacte cXOAUMOCTH psja Z—n .
= (n+1)-2
24 } S (x _ 2)“
HaiiTi o6nacte cXO0AUMOCTH psaa ZT .
1 N-
25 .
Paznoxuts ¢pyHkuuio B psn Telnopa y = PIRE
— X=X
26 | Haitru nonuslii quddepeniuan GpyHKIuu U = Z - arctg (X/ y).
27 | Haiit nonsslit quddepenuuan Broporo nopsaka Gyskmun z = X° + y° + x°y? .
28 12 2 2x
H3MeHNTH MOPSIIOK HHTETPUPOBAHUS Idxj f(xy)dy+ I dx I f(x y)dy.
0 1 1 1
29 | Boruncnuts ABOIHOMN MHTErpai no obnactu D, orpaHnueHHON THHUSAMMU:
”(x2 + y)dxdy, y=x,x=y".
D
30 | Beruncnuts ABOIHON HHTETpal o oomactu D, orpaHndeHHON JIMHUSMH:

J.J.(Zx_y)dXdy,y=X2,y=\/§_

PeBy.]'II)TaTI)I OK3aMCHa OIIPEACIIAOTCA OLICHKaMH «OTJIHYHO», «XO0opo1mo»,

«KYHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCIBHOY.



E Kputepuu oueHnBanus pe3yibTaToB 00y4eHUsI
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YK-1 Cnocobern NVYK 1.1 Ocymectsister nouck | He ocymectsuser | Mmeer obmee OcymecTBisieT Ocy1mecTBisieT U
OCYLIECTBIIATh uHbopMauy,  HEOOXOAUMON | MOMCK MpeACTaBICHUE O TIOUCK CBOOOHO BaJeeT
TIOMCK, IUTS PELLICHHS 3a1a9H. uHdopmanmy, MOUCKE uHbopMmamu, MTOUCKOM
KPUTHYECKUI HEoOXoxuMoii 11t | uHpOpManuH, HEOOXOomUMOM s | uHpOpManuw,
aHaJIM3 U CUHTE3 peLeHus 3a1a4u HEOOXOUMOM 11t | peleHus 3a1a4u, HEOOXOIMMOM IS
uHbopmamy, peLIeHus 3a1aun HO JOITyCKaeT peLieHus 3a1a49n
MPUMEHSTE OLIHOKH
CHUCTEMHBIN
MOJXOJT JIst YK 1.2 IIpoBoxut | He npoBoauT | Yactuuno B OCHOBHOM Vcer
pereHust KPUTHYECKUI aHaJIM3 | KPUTHYECKHUi TPOBOIUT IIPOBOAUT CAMOCTOSTCIEHO
[OCTABJIEHHBIX Pa3IHYHBIX HMCTOYHHMKOB | aHau3 KPUTHICCKUIT KPHTHYECKHi HPOBOHTE
3a1a4 uHpopMauuKu (IMIUPUYECKOH, | PA3IMYHBIX aHaIm3 AHAJIH3 Kpnmqecxnﬁ
TEOPETHYCCKON ). HMCTOYHHUKOB PasIHYHBIX PasTHYHBIX aganm paTHHbIX
uHdopmanu HMCTOYHHUKOB HACTOIHHKOB HCTOUHIKOR
(3MIMpUYECcKOH, nHdopmanuu undopMaLu TS
TEOPETHYECKOI). (3MIHUPUIECKOH, (3MIIHpUHEeCKOi, (sMmHpHYeCKOi
TEOPETUYECKOIN). # N
P ) TEOPETUYECKON), TeopeTHuecKoil),
HO Aenact COOHMpaTh JIaHHbIE
oubKu IO CJIOKHBIM
HAYYHBIM
npobiemam,
OTHOCSIIIIMCSI K
npodecCHOHAIBHOMI
JIeSITENIbHOCTH
CB00OOIHO BIaIEET
HNYK 1.3 Beisasnser | He BeisBnser Hmeer obuiee B OCHOBHOM " BEIBISICT
COOTHOILICHHWE YaCTH U LEJOro, | COOTHOIICHHE MPECTABIICHHE O BEISBISET COOTHOMICHIGC YaCTH
HX B3aUMOCBS3b, a TaKXKe | 4acTH W LEJIOoro, TOM, KaK COOTHOIIEHHE B
B3aUMOIIO[YMHEHHOCTh HX B3aHMOCBS3b, & | BBISBISATH ACTH H IIeJIOT0 BSaI/IMOCB,SBI) a
)
3JIEMEHTOB CHUCTEMBI B XOJie | TaKxke COOTHOIIICHHE WX B3AHMOCBA3b, & | rarcxe ?
s
PpeIIeHusL. B3aUMOIIOTYHHEH Y4acTH U LEJIOro, TAKKE B3AMMOMOHHEHHO

HOCTb JJIEMEHTOB
CUCTEMBI B XOJIe
pemieHus.

HX B3aUMOCBs3b, a
TaKXe
B3aMMOIIOJYHUHECH
HOCTB DJIEMCHTOB
CHUCTEMEI B XO/I€

B3aNMOITIOTYUHCH
HOCTB 3JIECMCHTOB
CHUCTEMBI B XOI€
peueHus, Ho

CTb 2JIEMEHTOB
CUCTEMBI B X0O71e
PpelIeHus..

TIOITyCKaeT
peureHus ONIHOKH
MNYK 1.4 Cunresupyer HoBoe | He cunresupyer Bnageer B OCHOBHOM Crobonwo Brazieer
comepkanie © pedICKCHBHO | HOBOE OTIETbHBIMHI BrIA/IEET H ymeer
HWHTEpIIPETUPYET  PEe3YJbTATHl | comepKaHue U HaBBIKaMU HABBIKAMH CHHTESMPOBATH
HOBOE COZIepIKaHHe
aHaImM3a. pediekcuBHO He CHHTE3a U CHHTE34 HOBOTO
HMHTEPIIPETUPYET pedaexcun CONEPIKAHKS I  pegriexcusHo
pesymbTaTE I/IHTepH o HHTEPIPETHPOBATH
anamsa PUPETHPY Pe3yIIbTaThl
Ppe3yIbTaThl AHAIH3A.
aHaJm3a, HO
TIOITyCKaeT
OIIUOKH
OIIK-1 Cnocoben | MOIIK 1.1 Ymeer npumensars | Mmeer obmme | Crnocoben Bnaneer Bnageer HaBBIKaMU
PUMEHS T 3HAHUS MaTeMaTUKH B | mpexacraBneHuss O | MPEUIOKHUTH HaBBIKAMHU HCIIOJIb30BAHKS
€CTECTBEHHOHAy4 | mpodeccnoHanbHOU BO3MOKHOCTH MIPUMEPHI HCTIOJIb30BAHHUS 6a30BBIX 3HAHUIA B
HBIE U | JesTenbHOCTH npu | npumeHeHus HCTIOJIb30BaHHS 6a30BBIX 3HAHUH B | HPO(ecCHOHAIBHON
OOIIENHKEHEPHBI | MOIETMPOBaHHI U | 3HaHMi B | 3HaHMi B npohecCHoHaIbH JIeATENBHOCTH TIPU
€ 3HaHUs, METOIBI | MPOEKTUPOBAHHU po¢heCCHOHANIBH npohecCHOHATIBH 0if IeSITEILHOCTH MOJICTIMPOBAHHH 1
MaTeMaTHYECKOTO Oif JIeATEIBHOCTH | O JeATEeIBHOCTH pu MIPOCKTUPOBAHHNH,
aHanmM3a " pu pu MOJICIUPOBAHUU U | CAMOCTOSTEIIBHO HX
MOJICTIMPOBAHUS B MOJICTUPOBAHHUHU ¥ | MOJEIMPOBAHUHN M | HPOCKTHPOBAHHHU HCTIONB3YET.
WHKXEHEPHOH MIPOEKTUPOBAHUU. | NMPOEKTHPOBAHMH.




JACATCIIBHOCTH,

CBSI3aHHOU c
MIPOCKTUPOBAHUEM
u
KOHCTPYHPOBaHHE
M, TEXHOJIOTHSIMH
MIPOM3BOJICTBA
OINTOTEXHUKH,
ONTHYECKUX "
OITHKO-
9NIEKTPOHHBIX
pubopoB u
KOMILIEKCOB.

OIIK-3 Cnocoben | UOIIK 3.1 Beibupaer u | HMmeer obuue Cniocoben Bnaneer Bunaneer HaBbIKaM#
MIPOBOJIUTH UCTIONIb3YEeT COOTBETCTBYIOIIHME | MPEICTABICHHUS O MIPEIIOKUTD HaBbIKAMHU BBIOOpa 1
9KCHEPUMEHTAIbH | Pecypcsl, COBpEMEHHbIE | BbIOOpE TIPUMEPBI BBIOOpa 1 HCIIOIb30BAHUS
bl HCCICIOBAaHUS | METOAMKH U 00OPYIOBaHHE i | COOTBETCTBYIOLIN HCIOJIb30BAHUS HCIOJIb30BaHUS COOTBETCTBYIOLIMX
u U3MEpEHUs, | MpOBEACHHS X PeCypcoB, COOTBETCTBYHOIIH COOTBETCTBYIOILII | PECypCOB,
00pabaThiBaTh U | 3KCHEPUMEHTAIBHBIX COBPEMEHHBIX X PeCypcoB, X pecypcoB, COBPEMEHHBIX
MIPE/ACTaBIATh UCCIIEIOBAaHUH U U3MEPEHUH METOIMK 1 COBPEMEHHBIX COBPEMEHHBIX METOAMK U
MOJTy4eHHBIE 000pyIOBaHHS METOMK 1 METOANK U 000pyIOBaHUS IS
JTAaHHBIE C Y4ETOM JUIS TIPOBEJICHUS 000pyIOBaHHs 00opyoBaHHs MIPOBEICHHS
crietupuKu SKCIEPUMEHTAIbH | JUIs IPOBECHUS JUIS TIPOBEJICHUS 9KCIEPUMEHTAJIbHBI
ONTHYECKUX BIX UCCIICIOBAHUI | SKCHEPUMCHTANbH | SKCIEPUMEHTAIBH | X UCCIICHOBAHHN 1
H3MepeHuil. Y U3MEpeHi BIX UCCIIEIOBAaHUH | BIX McchenoBaHuil | maMepeHwit,
U U3MEPEHUI U U3MEpeHuit €aMOCTOSATEIBHO UX
HCIIOJIb3YET
HOIIK 3.2 O6pabateiBaectr u | Mwmeer oOiue CrocobeH Bnaneer Bnajgeer HaBbIKaMu
MIPE/ICTaBIISAET MOJIYYCHHBIE | TPEICTaBICHUS MPEIIOKUTH HaBbIKAMHU 00paboTKH 1
9KCIIEPUMEHTAIbHBIE  JIaHHBIE | 00 00paboTKe TIpUMEpHI 00paboTku 1 TIpeCTaBICHUS
VISl TIOJTy4YEeHUs] 0OOCHOBAHHBIX | IOJTYYEHHBIX 00paboTku MPEACTaBICHHUS MOJTYYCHHBIX
BBIBOJIOB 9KCIIEPUMEHTAJIbH | TOJYYEHHBIX MOJTYYSHHBIX JKCIIEPUMEHTAJIBHBI
BIX JIaHHBIE [Tt 9KCIIEPUMEHTAJIbH | 3KCIHEPHUMEHTANIbH | X JaHHBIC IS
MOJTY4eHHUS BIX JaHHbBIC [T BIX JIaHHbBIC IS MOJTY4SHUS
00OCHOBaHHBIX TOJTYYCHHUS MOJTYYCHHUS 000CHOBaHHBIX
BBIBOJIOB 000CHOBaHHBIX 000CHOBaHHBIX BBIBOJIOB,
BBIBOJIOB BBIBOJIOB CaMOCTOSATEIILHO UX
HCTIOJIb3YeT

Tekymuii KOHTPOJIh OCYIISCTBIISICTCS TPU TIOMOIIM BBITIOJHEHUS KOHTPOJBHBIX PaboT
00y4aroMMHUCS.

Jnst  BeIcTaBleHUs TeKyllew ycmeBaeMocTu 1pu KoHTposie CPC  pexomeHmyercs
MCIIOJIE30BAaTh CIEAYIONIYIO TaOIHILy.

OrieHka pe3yabTaToB
koHTposst CPC

Kpurepuu cooTBeTCTBHS

(oTyIM4HO) Pemrens! Bee 3amaun. CTyAEHT YETKO U JIOTHYHO M3JI0KMII PEIIeHHe 3ajay.
(xopor10) CTy#eHT pelwsl Bce 3aaud, HO HE B IIOJHOM O0BeMe, T.e. NPU pELICHHU
IPUMEHSIETCS] BepHasi METOMKA, HO UMEIOT MECTO OIIMOKH MPH PEIICHHH.
(YIKOBHCTBOPI/INHBHO) CrymeHT pemusa TOJOBHHY 3aJad4 B TOJTHOM OOBeMe, C HECYIIECTBEHHBIMHU

HCIJO0YCTAaMHU.

(HeyZ[OBHeTBOpI/ITe.TILHO) CTyZ[eHT peHniI MCHEC NOJIOBHUHBI 3a/1a4 C HAPYIICHUCM JIOTUKH U3JI0KCHUS.
CTyZ[eHT OYCHb IJIOXO BJIAA€CT OCHOBHBIMH MCTOJaMU PCIICHUSA. Z[OHYH.IGHBI

CYIIECTBEHHBIC OINOKH.

11. YueOHO-MeTOANYECKOE O0ecIieueHne

a) DNEKTPOHHBIA Y4YEOHBIH KypC MO JUCIHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle - https://moodle.tsu.ru/course/view.php?id=8958

0) O1leHOYHBIE MaTEpHAIBl TEKYIIEro KOHTPOJIS W TMPOMEKYTOYHOW AaTTECTAMH TI0
JUCLIUIUIUHE.
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B) [1maHbl npakTHUECKUX 3aHATUN 11O AUCLMILIUHE.
r) Meroauveckne yka3aHus 10 OPTaHU3aIllid CaMOCTOSITEIIbBHOW pabOThI CTYJICHTOB.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JUTepaTypa:

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

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

@uxtenronsu, . M. Kypc muddepeHIMaIbHOr0 W HMHTETPaJbHOTO HCYUCICHHS !
yueOHuK : B 3 Tomax / I'. M. ®@uxtenronsil. — 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. Kuwura 1 :
yuebnuk st By3oB / JI. JI. KynpsiBueB. — 6-e u3n., mepepad. u jgon. — Mocksa :
N3narensctBo FOpaiit, 2020. — 396 c.

Kynpssues, JI. JI. Kypc maremarnyeckoro aHanusa B 3 T. Tom 2 B 2 kuurax. Kuura 1 :
yuebnuk s By3oB / JI. JI. KynpsiBueB. — 6-e usn., mepepab. u mon. — Mocksa :
WznarensctBo FOpaiit, 2020. — 396 c.

Kynpssues, JI. JI. Kypc maremarnueckoro aHainu3a B 3 T. Tom 2 B 2 knurax. Kuwura 2 :
yaeOnuk ans By3oB / JI. JI. KynpsBueB. — 6-e u3a., mepepad. u jgon. — Mocksa :
N3narensctBo FOpaiit, 2020. — 323 c.

Kynpssues, JI. [I. Kypc matemarndeckoro ananmsa B 3 T. Tom 3 : yueOHHK a5 BY30B /
JI. . KynpsiBueB. — 6-e usn., nepepab. u nomn. — Mocksa : WU3natensctBo FOpaiit,
2021. — 351 c.

Wnbun, B. A. Maremarnyeckuit aHanu3 B 2 4. Yacts 1 B 2 k. Knaura 1: yyeOHuk ans
By30B / B. A. Unbun, B. A. CagoBanunii, b. X. CennoB. — 4-¢ uzj., nepepad. u jon. —
Mocksa : M3natenscTtBo FOpaiit, 2021. — 324 c.

Wnweun, B. A. Marematuueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Knura 2 : yueOHUK 1714
By30B / B. A. Unbun, B. A. CanoBununii, b. X. CennoB. — 4-e uzf., nepepad. u qom. —
Mocksa : M3natenscTBo FOpaiit, 2021. — 315 c.

HNemunouy, b. I1. COopHUK 3a7a4 U ympakHEHUH MO MaTEeMaTHMYECKOMY aHAIU3Yy :
yuebnoe nocodue / b. I1. lemunoBuu. — 22-e u3z., crep. — Cankr-IlerepOypr : Jlanb,
2020. — 624 c.

0) 1OMOJHUTENbHAS JINTepaTypa:

bepmant, A. ®@. Kpatkuii kypc MareMaTHYecKoro aHanusa : yueOHoe mocobue / A. @.
bepmant, U. I'. ApamanoBuu. — 16-e uzn. — Cankr-IlerepOypr : Jlans, 2021. — 736 c.
OunumonenkoBa, H. B. MHoxectBa u oroOpaxkeHus. VHTEHCHBHOE BBeIEHHE B
MaTeMaTHYECKUI aHallu3 JUIsl CTY/IEHTOB TEXHHUUECKUX BY30B : yueOHoe nmocobue / H. B.
OdunumoneHkona, I1. A. bakycoB. — Canxr-IletepOypr : Jlans, 2021. — 180 c.
3anopoxen, I'. 1. PykoBoACTBO K pelIEHUIO 33Jay M0 MAaT€MaTUYECKOMY aHaIHu3y :
yuebHoe mocodue / I'. W. 3amopoxen. — 8-e m3a.,crep. — Cankt-IlerepOypr : JlaHb,
2021. — 464 c. — ISBN 978-5-8114-0912-9.

bepman, I'. H. C6opHUK 33124 110 Kypcy MaTeMaTHYECKOro aHaiu3a : yuebHoe nocoodue /
I'. H. Bepman. — 9-e u3j., crep. — Cankr-IletepOypr : Jlans, 2020. — 492 c.

bepmant, A. ®. Kparkuii Kypc MaTemMaTH4eCcKOro aHajiausa : yueOHoe mocodue / A. O.
bepmanrt, U. I'. ApamanoBud. — 16-¢ m3a. — Cankrt-IletepOypr : Jlans, 2021. — 736 c.
3opuu B.A. Matemartuueckuii ananu3 (B AByx 4actsx). — M.: U3a-so. MITHMO, 2007. —
Y.1.-657c.; H4.2. - 789 c.



7. Jlexuun 1O MaTeMaTMYeCKOMY aHalIW3y: YYeOHUK Ui YHHUBEPCUTETOB U
negparorndeckux By30B / .M. Apxumnos, B.A. Cagosanuuii, B.H. Uybapukos; [Tox pen.
B.A. CagoBauuero. — 2-¢ u3j., mepepad. — M.: Beicmas mkona, 2000. — 694 c.

8. 3amaum w ympaKHEHHMS IO MareMaThudeckomy aHanmu3y (B naByx dactsax) / W.A.
Bunorpanosa, C.H. Onexuuk, B.A. CagoBanuuii. — 3-e usf., uctp. — M.: [Ipoda, 2001. —
Y.1.-724c.;4.2.—-710c.

9. MunmuBuayanpHBIC 3a/IaHUS IO BHICIICH MaTreMaTHke : yueOHoe mocobue : B 4 gacTsx /
nop obuieii pexakuuend A. I1. PaGymko. — 7-e u3n. — Munck : Beinniimas mkona, [6.
r.]. — Yacte 1 : JluneiiHas u BekTOopHas anreOpa. AHaTUTHYECKass T'€OMETPHSL.
Juddepenumanbaoe ucunciaenue GyHkunii ogHoi nepementoir — 2013. — 304 c.

10. ManuBuayansHble 3aJaHus 110 BICIICH MaTeMaTuke : yueOHoe mocobue : B 4 yacTsx /
noxa obmel penakiueit A. I1. PaOymko. — 6-e u3za. — MuHck : Beimiiiias mkodna, [0.
r.]. — Yactp 2 : KommiekcHsie uncia. HeonpenenenHsie U onpeneieHHbIE HHTErPAJIbI.
OYHKIMH HECKOJIbKHUX MepeMeHHbIX. OObIKHOBEHHbIE AM(epeHIraIbHble YpaBHEHUS
—2014. — 396 c.

11. UunuBuayanbHbIE 3alaHUs MO BBICIICH MaTeMaTHKe : yueOHoe mocobue : B 4 yacTax /
non obmei penakuueit A. I1. PaOymko. — 6-e u3a. — Munck : Beinmiimas mkona, [6.

r.]. — Yactsp 3 : Paael. KpaTHble 1 KpUBOJIMHEWHBIE UHTErPAJIbl. DJIEMEHTHI TEOPUH OIS
— 2013. — 367 c.

B) pecypchl cet VIHTEpHET:

° http://e-science.sources.ru/ — moprai 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 UHPOPMAIMOHHBIX TEXHOJIOTU

a) JIMOCH3UOHHOC U CBO6OI[HO pacupocCcTpandaCMOC IIPOrpaMMHOC o0ecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Biro4aeT 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);

— yOaMYHO AOCTYyIHBIE o0sauHble TexHosnoruu (Google Docs, SInnexc auck u T.1.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTPOHHBIN KaTaJjior Hayunou O6uOIMOTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas O6ubanoreka (peno3uTopwii) 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/
— 9BC IPRbooks — http://www.iprbookshop.ru/

B) IpodeCCHOHANIbHBIE 0a3bl TaHHBIX (NPU HATUYUU):

— YHuBepcuterckas nHpopmarronnas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas MexBenoMcTBeHHas MHGopMalmoHHo-cratuctudeckas cucrema (EMUCC) —
https://www.fedstat.ru/



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/

14. MaTtepua/jibHO-TEXHHYECKOE 0O0ecredeHue

Aynuropuu AJi IPOBEASHUS 3aHATHI JIEKIIMOHHOTO TUTIA.

AynuTopuH JUIs TpPOBEACHUS 3aHATHHA CEMHMHApPCKOrO THIA, HWHIUBHIYaJbHBIX U
IPYNIOBBIX KOHCYJIBTAUH, TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHON aTTECTALIUU.

[Tomerienust Iss cCaMOCTOSITENFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynurtopuu Il TPOBEACHMS] 3aHATUN JIGKIMOHHOTO W CEMUHApCKOro THUIIA
UH/IMBUYAIBHBIX W TPYNIOBBIX KOHCYJIBTAllMi, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOH
aTTECTAIlMU B cMeaHHOM dopmate («AKTpy»).

15. Undopmanus o paspadorunkax

Jlo6oga lOnms AmnarosibeBHa, KaHAWAAT TEXHUYECKHX HAYK, JOLEHT Kadeapsl
OO61ueii MaTeMaTukn MexaHuko-maremaruueckoro axkynsrera TT'Y.



