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1. Iless 1 UIaHUpYeMble pPe3yJbTAThl 0CBOCHUSI A CHHMIIIMHBI

Llenpr0 OCBOCHHS TUCIMIUIMHBI SIBISICTCS (POPMUPOBAHKE CICAYIOIINX KOMIIECTEHITHI:

OIIK-1 CnocobeH NpUMEHATh €CTECTBEHHOHAyYHbIE U OOIIEWHKCHEPHBIC 3HAHUS,
METO/[bl MATEMAaTHYECKOTO aHaJIu3a U MOAECIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOIO
UCCJIEJIOBaHUS B MTPO(heCCHOHATHHON AESITETEHOCTH.

OIIK-8 CmocobeH TPUMEHSATh MaTeMaTHYECKHEe MOJETH, METOIbl M CPEeIcTBa
MPOEKTUPOBAHUS WH(OPMAITMOHHBIX U aBTOMATU3HPOBAHHBIX CUCTEM.

PesynpraramMu 0CBOCHMSI TUCLUIUINHBI SBIISIOTCS:

POOIIK-1.1 3Haer oCHOBBI MaTeMaTHK{, (U3UKH, BBIYUCIUTEIBHOW TEXHUKH H
IIPOrPaMMHUPOBAHUS.

POOIIK-1.2 Ymeer pemarb craHgapTHbIE MpodeccroHaNbHbIE 33Jjaud ¢ MPUMEHEHHEM
€CTECTBEHHOHAYYHbIX U OOIIECHMH)KCHEPHBIX 3HAHUH, METOJOB MaTeMaTHYECKOro aHaiu3a u
MOJIETMPOBAHMUSI

POOIIK-8.1 3naeT maremMaTuKy, METOIOJOTHUIO U OCHOBHBIE METOABl MAaTEMATUYECKOIO
MOJIEIUPOBAHUS, KIAaCCU(PHUKAIMIO M YCIOBUS NPUMEHEHUS MOJeJei, MeToAbl U CpelCcTBa
NPOEKTUPOBAHUSA HH(POPMAIIMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM

2. 33[[3‘11/1 OCBOCHHUSA NUCHUILINHBI

— OCBOUTH TEOPETUYECKUI anmnapar MaTEMAaTUKA U OCHOBHBIE METO/bI MaTEMATUYECKUX
pacCy X IeHUM.

— HayunTbcs NpUMEHATH TEOPETHUYECKHMM anmapar BbICHIEM MaTeMAaTUKU U METOAbI
JUHEHHON anreOpbl, aHAIUTUYECKONW IeOMETPUM U MaTeMaTHyecKoro aHajn3a Ui PelleHUs
NPaKTUYECKHX 3a/1a4 IPOPeCCUOHATBHON AEATEIbHOCTH.

— CchopmupoBare HaBbIK paboThl ¢ ydeOHOM M mpodecCHOHANIbHON JHUTEpaTypoH,
CBSI3aHHOM C pa3iIMYHBIMM pa3JeslaMi MaTEMaTHUYECKOTO aHAIN3a.

3. MecTo AMCHMILINHBI B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl
JucuuruinHa oTHOCUTCS K broky 1 «lucuuminael (MOIyan)».
JlucumnianHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMBl.

4. CemecTpbl 0OCBOCHHSA M (POPMBI NPOMEKYTOYHOM ATTECTALMH 110 AUCHHUILIMHE

[IepBslii cemecTp, DK3aMeEH
Bropoii cemectp, dk3aMeH
Tperuii cemectp, FK3aMeH.

5. Bxoansble TpeGOBaHMS 1JIs1 OCBOECHHS THCIUIIHHBI

JUiss  yCHemrHoro  OCBOGHUS JUCHHUIUTMHBI  TPEOYIOTCS — pe3yslbTaThl  OOy4YeHHS,
c(hopMHpOBaHHBIE B XO/I€ OCBOEHUS 00pa30BaTENIbHBIX IPOrPaMM MPEIIECTBYIOIETO YPOBHS 1O
CIIEIYIOIINM JUCHMIUIMHAM: «ANredpa u Hayana aHaiauszay, «l eoMmeTpusy.

[TapamienbHO € JaHHBIM MOIYNEM (JUCHMIUIMHOM) MOTYT HW3y4yaTbCs AMCLUILUIMHBI
TYMaHUTapHOI0, COLMAJIBHOIO M 3KOHOMHUYECKOIO LMKIIA, JUCHMIUIMHBI €CTECTBEHHOHAYYHOIO
IUKIIA.

6. SA3bIk peanuzanun

Pyccknii

7. O0beM IUCHUILIUHBI

OO01mas TpyI0eMKOCTh AUCIUILINHBI cocTaBnseT 14 3.e., 504 yaca, U3 KOTOPBIX:
1 cemectp: nekuuu: 32 4., MpaKTUUYECKUE 3aHATUS: 32 4.



2 cemecTp: JeKUUK: 32 4., IPpaKTUYECKUE 3aHATUS: 64 U.
3 ceMecTp: JeKuuu: 32 4., IpaKTHYECKUE 3aHATUA: 64 4.
O0BeM caMOCTOATENBHOM pabOoThI CTY/ICHTA ONpeieieH Y4eOHBIM TIaHOM.

8. Conep:xanue IMCUMILINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

IlepBblii cemecTp.

Tema 1. JIuneitnas anre6pa.

Marpuus! u onpenenurenu. JlefictBus naa marpuniamu. OGpatHas Marpuia. Panr
MaTpulibl. CHCTEMBI JIMHEHHBIX aJireOpandeckux ypaBHEHUH.

Tema 2. Bexrophnas anre6pa.

Jluneiinble onepanuu HajJ BekTopamu. Pasnoxkenue Bektopa o 0asucy. CkansipHoe,
BEKTOPHOE, CMELIAHHOE ITPOU3BEICHUSA BEKTOPOB U UX T€OMETPUYECKUE ITPUTIOKECHUS.

Tema 3. AHanuTH4eCKast FTEOMETPHS.

[Ipsimas Ha mnockoctu. [Imockocts B mpoctpancTse. [Ipsimas B mpocTpaHCTBE.
VYpaBHEHHUsI INHUW U TOBEPXHOCTEN BTOPOTO MOPSIIKA.

Bropoii cemectp.

Tema 1. BBenenue B ananus.

[lonsatne ¢yHKIMU: OCHOBHBIE »dleMeHTapHble (QyHkiuu. [lpegen  dyHKIUM.
HenpepsiBHOCTH QyHKLIMH.

Tema 2. [Iuddepennuanpaoe ucurciaeHue GyHKIMNA OTHON IEPEMEHHOM.

ITonsarue mpousBogHoi. duddepenunan ¢ynkuuu. [TpousBomgusie n auddepeHuuanst
BBICIIUX MOPsIIKOB. [IpuiokeHus mpou3BOAHOM.

Tema 3. luddepenunanbroe ucurciaeHne GyHKIUN HECKOIbKUX NEPEMEHHBIX.

Onpenenenrne (QyHKUMM HECKOJIBKHX IEepeMEHHbIX. YacTHble Mpou3BOAHbIE (DYHKIUI
HECKOJIbKMX IepeMeHHBIX. YacTHble Npou3BOAHBIE W AupdepeHLnanbl BBICIIUX IMOPSIKOB.
I'panuenT v mpou3BoiHAs MO HAIPABICHUIO. DKCTpEeMyM (DYHKIUU HECKOIBKUX MEPEMEHHBIX
(HeoOxoauMble W aocTaroyHble ycioBus). HanMenbinee u Hambousbliee 3HaueHHe (DYHKIHMU B
3aMKHYTOM 00JIacTH.

Tpernii cemecTp.

Tema 1. HeonpeneneHHslli HHTETpaJI.

[Tonstue mepBOOOpa3HONM (PYHKIIMU U HEOMPECICHHOTO HWHTEerpaja. MeTon 3aMeHbI
HepEeMEHHON U METOJ MHTErpupoBaHMs Mo yacTsaM. [Ipocreiiiine panuoHanbHble IpoOU U UX
UHTErpupoBaHue. VHTerpupoBaHe BBIPAKECHUH, COACPIKAINX TPUTOHOMETpHYECKUE (DYHKIIHU.
WHuTerpupoBanne HEKOTOPBIX UPPALMOHATBHBIX (PYHKIHHA.

Tema 2. OnpeneneHHblil HHTErpall.

3anaun, IpUBOASILNE K IOHATHIO ONpPENEICHHOro uHTerpana. [lonsaTue onpeneiaeHHOro
UHTErpajia, €ro reoMeTrpuueckuii u ¢usnueckuii cmpica. Popmyna HeroToHa-JleitOHMIA.
l'eomeTpuueckue MPUIOKEHUS OINpeleleHHoro uHTerpaiga. HecoOcTBeHHblE HMHTErpanbl ¢
OeckoHEeUHbIMH TipeaenaMu. HecoOCTBeHHBIE MHTErpaIbl OT HEOTPAHUYECHHBIX (DYHKITHHA.

Tema 3. KpaTHble UHTErpaibl.

3ajauy, NPUBOASINME K TOHATUIO JBOMHOro wuHrerpana. OmnpeneneHue JIBOHHOTO
UHTErpajia, reoMeTpuieckuii 1 ¢pusndeckuii cmpici. Teopema o 3aMeHe epeMeHHbIX B IBOWHOM
WHTErpasie. 3ajgaud, MNPUBOISAIIME K TOHATHIO TPOWHOTO HWHTErpaia. TpoiHOW HWHTErpall.
@opMynHpoBKa TEOPEMBI O 3aMEHE IIEPEMEHHBIX B TPOWHOM MHTerpaine. Llununapudeckue u
chepudeckue KoopAauHATHL. [IpuiokeHHEe KpaTHBIX MHTETPAJIOB: BBHIYHMCICHHE OOBEMOB TEII U
wiomaaen Guryp, peleHue 3a/1ady MEXaHUKU U (PU3HKH.

Tema 4. O6bIkHOBeHHBIE O] PepeHInaTbHbIC YPAaBHEHHS.

Juddepenunanbable ypaBHEHUS IEPBOTO MOPsIIKA: OCHOBHbIE ONPEENICHUS U MOHSATHS.
VYpaBHeHUsI € pa3feNAIOLMMUCS [EPEMEHHBIMU UM YpPaBHEHMS, MPHUBOISAIIMECS K HUM.
OpnHoponsble ypaBHeHMs. JIMHENHbIE ypaBHEHUs, ypaBHEHHE BepHy/uM M MeTOAbl pelleHUs.



VYpaBHeHus B nonHbeix auddepenunanax. Juddepenmanbubie ypaBHEHHS BBICIIAX TOPSIKOB:
OCHOBHBIC TIOHSATHS W OINpENCICHUS. YPaBHEHUS, [OITyCKAIONINE MOHKECHUE TIOPSIKA.
Jluneitnble  ofHOponmHbIe  Au(QepeHnnanbHble  ypaBHEeHUs.  JIuHelHble  OZHOpPOIHBIE
mudepeHnanbHble YpaBHEHUS! ¢ TOCTOSTHHBIMU KodGduiimeHTamu. JIMHeHbIe HEOTHOPOIHBIE
muddepeHaIbHbIe YpaBHEHUS ¢ IPOU3BOJIBHOM MpaBoii yacThio, MeTon Jlarpanxka (Bapuaruu
MOCTOSIHHBIX). JIMHEeHHbIe HEeomHOpOAHbIe MU(QEepeHIMaTbHbIE YPAaBHEHUSI C TOCTOSHHBIMHU
K03 GUIIEHTaMH CO CIIeHabHON MPaBOM YacThIO.

9. Texkymuii KOHTPOJIb O AUCHUIJINHE

Texkymui KOHTPOJIb O JUCLUUIUIMHE IPOBOAMTCSA IYTEM KOHTPOJISI IOCEIIAEMOCTH,
MPOBEICHUS KOHTPOJIBHBIX pabOT, TECTOB B AJIEKTPOHHOMN CpeJe MO JICKIIMOHHOMY Marepuany u
(ukcupyetcs B popMe KOHTPOJIBHON TOUKH HE MEHEE OJIHOTO pasa B CeMecTp.

[IpakTrueckas 4acTh OIEHHWBAETCS B TEUEHHUE CEMECTpa. 3a MPAKTUKY OIEHKA CTaBATCS
MIPENOAABATENSAMHU, BEAYIIMMU IPAKTUYECKUE 3aHATHSA, [0 OCHOBHBIM TE€MaM CEMecTpa II0
pe3ysibTaTaM KOHTPOJIBHBIX Pa0O0T M TECTHPOBAHUSA IO JIEKIIMOHHOMY MaTe€pHaly B AJIEKTPOHHOU
cpene.

Kputepuii oieHKH KOHTPOJIbHOI padoThl

HeynosnersopurensH | YAOBIETBOPUTEIBHO Xopo1o OtnnyHO
0
<50% 3ananuii 55-65% 3ananuit 65-85% 3ananuii >85% 3ananuit
BBITIOJIHEHO BBITIOJIHEHO BBIIIOJTHEHO BBITIOJIHEHO
IPABUJILHO IPABUJILHO IIPAaBUJILHO IIPaBUJILHO

TecTl B DOJEKTPOHHOW CpeAe CoAep)KaT BOMPOCHl KaK TEOPETHYECKOro, TaK U

MPaKTUYECKOTO COAECPKAHUS, U OLICHUBAIOTCS] aBTOMAaTUYECKH.

Hrorosas orjeHka 3a NpakTUKy B CEMECTPE ONPEIEIIAETCs CIeIyOIUM 00pazom

Orpaxrua = 0,7-Ocp xp + 0,3-:Ocp Tecrt, rae Ocp Kp — cpeHee 3HaYEHNE OLEHOK 110 KOHTPOJILHBIM
pabotam, Ocp TecT — cpeiHssl OIICHKA 32 BCE TECTUPOBAHMSI.

KoHnTposip mocemaeMocTy 3aHATUN BEAETCS IIPENOAABATENIEM IIPAKTUYECKUX 3aHATHI. B
clly4yae Tmporycka cTyaeHToM Oosnee 50% 3aHATUN mpemnofaBareilb UMEET IPaBO IMPOBECTH
YCTHOE COOECe0BaHUE CO CTYACHTOM Iepell KOHTPOJbHOH paboToil W HE NMOMyCTUTh €ro J0
KOHTPOJILHOU PabOTHI.

OneHouHbIE MaTepuaabl TEKYIIETO KOHTPOJIS pa3MmenieHsl Ha caiite TI'Y B pasnmene
«udopmanms 06 oOpazoBarenbHOM MporpaMmmey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK NMPOBEACHUA U KPUTCPUH OLICHUBAHUSA l'lpOMC)KyTO'lHOﬁ aTreCTallumn

[IpomexyTouHas arTecTalus peaanusyercs MyTeM MPOBeIeHUs IK3aMEHOB MOCIE KaXKI0TO
cemectpa. Bompockl nmo mnpakTuke (3a7auM) HampaBi€Hbl Ha OLIEHKY C(HOPMUPOBAHHOCTH
kommeteHuu OIIK-1, OIIK-8 (pemieHune THMOBBIX 3aJad W3 Kypca BBICHICH MaTeMaTHKH).
Bompocs! o Teopun nposepsitoT pesynasrar o0ydyenus POOIIK-1.1, POOIIK-1.2, POOIIK-8.1.
CTyneHThl, MONyYUBIINE IO MPAKTHUKE OLEHKHU YIOBIETBOPUTENBHO (3), Xopoiio (4), OTIIMYHO
(5), ocBOOOXKIAIOTCS OT MPAKTUYECKON YacTu Omiera co cBoe oreHkoil. MtoroBas orneHka 3a
9K3aMEH BBIBOAMTCS Kak CpefHee apu(pMEeTHUecKoe OIEHOK 3a MpakTUKy U TeopHuio. B
9K3aMEHAIIMOHHOM OWJIeTe IIOJDKHBI IMPHCYTCTBOBATH BOIPOCHI IO TPAKTHKE U TEOPUH TIO
OCHOBHBIM TMPOHIeHHBIM TeMaM. KoiruecTBo BOPOCOB 3aBUCUT OT UX TPYIOEMKOCTH, He Ooee
JIBYX BOIPOCOB IO MPAKTUKE U JABYX BOIPOCOB [0 TEOPUHU. 3a KaKJbli BONPOC OmieTa A0JKHA
OBITH TMOJTyueHa OIleHKa He Huke Tpohku. OIeHKa 3a OTBET MO TEOPHH Ha SK3aMEHE HaXOIUTCS
KaK cpeaHee apupMETHIECKOE OTBETOB 110 KaKJOMY BOTIPOCY.

Kpurepuii onenuBanus oTBeTa Ha 5K3aMeHE (HA TOJITOTOBKY M OTBET Ha SK3aMEHE
oTBOAUTCSA 1,5 akaleMHUECKOro Jyaca):



HeynoBneTBopuTeabHO | YIOBIETBOPUTEIHLHO | XOPOIIO OTINYHO
O3Ha4yaeT O3HaYaeT O3Ha4yaeT O3Ha4yaeT
HECIIOCOOHOCTD CITIOCOOHOCTH CITOCOOHOCTh CITIOCOOHOCTH
CTy/ICHTa CTyICHTa TPUBECTH | CTyACHTA BEpPHO | CTyJI€HTa TPUBECTH
MaTeMaTUYEeCKH BEPHO | YaCTUIHO BepHO | chopmynupoBaTh BEPHO
chopmynupoBaTh c(hopMyTHpOBaHHbBIE | OTpeeICHUs u | chopmyaupoBaHHBIC
onpeneneHus WIH | pe3yJIbTaThl U | TEPMHHBI U | TEPMUHBI u
pe3YJIbTaThI, HEyMEHHE MPUMEHHUTH | IPUBECTH OT/ACIbHBIC | ONIPEACICHUs WU
TpeOyeMble B Boipoce. | ChOPMYIMPOBAHHBIE | 9acTH PENICHUS TPU | yMEHHE TMPUMEHHTH
OTIpeeIICHUS 1 | HECITOCOOHOCTH ctopmynupoBaHHbIE
PEe3yIABTATHI K | IOCTPOUTH oTIpeIeTICHUS u
KOHKPETHOM JIOTUYECKYIO pEe3yIbTaThI K
CUTYalIUH. [ENOYKYy  PEIIeHUsl | KOHKPETHOM
3a1a49u 0e3 | cutyanuu, jmenarth
JIOTIOJTHUTEIBHBIX HEOOXOIMMBIC
yKa3aHUH. 000011IeHUA u
BBIBOJIbI.
IIpumepHBIii MepeyeHb TEOPETHYECKUX BOMPOCOB, BBIHOCHMBIX HA IK3aMEHBI:
Cemecmp 1.
Ilepeuviti gonpoc bunema
1. Omnpenenenve MaTpuilbl. ApudMeTHUSCKUE OTEPALIMK HaJl MaTPHUIIAMHU.
2. Omnpenenurenb aJIeMEHTapHble NpeoOpa3zoBaHus. BelunciieHue omnpenenuTens

Pa3JIOKEHUEM TI0 CTPOKE WIIH CTOJIOILY.
3. OO6parnas matpuia. I[locTpoeHune oOpaTHON MaTpUIlbI MPU MOMOIIM AITreOpanuecKux
JIOTIOJTHEHUH ¥ DJIEMEHTAPHBIMU MPEOOPA30BAHUSIMHU.
4. PaHr MaTpulibl: 3JIeMEHTapHbIE TPE00Pa30BaHus, paHT CTYIIEHUATON MaTpHUIbL.

5. OmpeneneHue  CUCTEMBl  aireOpandecKux  JUHEHHBIX  ypaBHeHuid.  Teopema
Kponekepa-Kanemnm.

6. Meton Kpamepa s pelieHusi CUCTEM JIMTHEHHBIX aJireOpandecKuX YpaBHCHHM.

7. Merton 'aycca amst pemieHus: CUCTEM JIMHEWHBIX alnreOpandecKux ypaBHEHUI.

8. Cucrempl ONHOPOIHBIX JIMHEHWHBIX ajreOpanveckux ypaBHeHuMH. IlocTpoeHwme

¢dbynaamenTanbHoOM cucteMsl pemernii OCITY.
9. OmpeneneHne BeKTOpa Kak 3JI€MEHTa JIMHEWHOTO MpOCTpaHcTBa. JIMHeWHbIe onepanun

Haa BEKTOpaMHU.

10. CxanspHoe, BEKTOPHOE, CMEIIAHHOE U BOMHOE BEKTOPHOE NIPOU3BEAEHHUS BEKTOPOB, UX
OCHOBHBIE CBOMCTBA, TEOMETPUIECKUI U (PU3NIECKHIA CMBICIL.

Bmopoii éonpoc bunema
1. Ilpsmas Ha tutockocTH. Paznuunable (GoOpMbI ypaBHEHUH TMpsSMOW Ha IJIOCKOCTH.
B3aumHoe nonoxxeHue npsMbIx Ha MIOCKOCTH.
2. BpIBom ypaBHEHHUS IJIOCKOCTH, 3aJJaHHOW TOYKOHM M, MU NMEpHNEeHIUKYISIPHBIM BEKTOPOM
N. OGuiee ypaBHEHHE IIIOCKOCTH.
3. BpiBom ypaBHEHHMS IUIOCKOCTH, 3aJlaHHOM TO4YkoM M, W JByMs HampaBISIIOIIUMHA

BCKTOpaMHU.

4. VYpaBHEHHUE IUIOCKOCTH B «OTpE3Kax» (BBIBOM).

5. VYcnoBus
[UIOCKOCTSIMM.

napajjiCcJibHOCTU W  NCPHCHAUKYIAPHOCTHU IUTIOCKOCTEIA.

6. PaccrositHue oT TOYKH JI0 TNIOCKOCTH (BBIBOI)
7. BpIBOm ypaBHEHHs TpPSMON JWHUW [, TIPOXOASIIeH 4Yepe3 TOUKy M, B HamlpaBJICHUH

BEKTOpA P.

Yron wmexny




8. BrIBOA mapamMeTpu4eCKOro ypaBHEHUS U KaHOHUYECKOTO YpaBHEHHUS IPSIMOW JMHHUM B
MIPOCTPAHCTBE.

9. VYpaBHeHue NpsAMOH JIMHUU B IPOCTPAHCTBE, MPOXOIALIEH uepe3 ABE 3aJaHHBIE TOUKH
(BBIBOZ).

10. O6mee ypaBHeHHME TMpsMOM JHMHUM B TpocTpaHcTBe. [IpeoOpa3zoBaHue o001IETO
ypaBHEHHUS MPSIMON JTMHUM K KAHOHUYECKOMY U ITapaMeTpUUECKOMY BUTY.

11. B3anMHO€E pacnonoxeHue NpsiMol U INIOCKOCTH

12. B3auMHO€ pacnoiaokeHUe ABYX NPSIMBbIX B IPOCTPAHCTBE

13. Kpussle BTOporo nopsiaka. OCHOBHBIE TUIIBI U KAHOHUUYECKHE YPABHEHHUS.

14. IloBepxHOCTH BTOPOTO Mopsiika. OCHOBHbBIE TUIIBI 1 KAHOHUYECKUE YPAaBHEHUSI.

Cemecmp 2.
Ilepswiii sonpoc 6unema
. Tlonsatre QyHKIIMU: OCHOBHBIC dJIEMEHTAPHBIC (PYHKITHH.
. [Ipenen ¢pynkuuu. 3amucarh Bce ONpeeIICHUS.
3. beckoHeuHO Majble M OeCKOHEYHO Oosbplive (DYHKIUHU: ONpPENENIeHHE, CBOMCTBA M HX
B3aMMHAasI CBS3b.
4. OcHOBHBIE CBOICTBA MPENETIOB.
5. IlepBblii 1 BTOPOW 3aMeyaTeIbHbIE IPEAENb] U CICACTBUSA U3 HUX.
6. CpaBHeHusi OeCKOHEYHO MayblXx BenuyuH. CBOWMCTBA, Ta0IWIla SKBUBAJICHTHBIX
OECKOHEUHO MaJbIX BEJIMYUH U €€ IPUMEHEHHUE JJIs1 BEIUUCIICHHUSI IPEICTIOB.
7. HenpepwsIBHOCTH QYHKIIMU: ONIPEIETICHUE, TEOMETPHUIECKAs HHTEPIIPETAIIHS.
8. Touku pa3pbiBa 1 UX Ki1accuukamms.
9. OmpeneneHne ¥ reOMETPUUECKUN CMBICI TPOU3BOTHOM.

N —

10. YpaBHEHHE KacaTelIbHON U HOpPMaJu K KPUBOU.

11. Ompenenenre U TeOMETPUICCKHU cMbICT auddepeHiuaa.

12. [TpaBuna quddepeHpoBanus 1 TabaMLIAa TPOU3BOAHBIX.

13. HuddepennmpoBanre MoOKa3aTeIbHO-CTENIEHHON, HESIBHO W  IapaMETPUUYCCKH
3aJJaHHOM (pyHKIMH.

14. [TpousBoansle u 1uddepeHIanbl BBICIIMX MOPSIKOB.

15. IIpaBuio Jlonurans, NpUMEHEHHUE K PACKPBITUIO HEONIPEACIIEHHOCTEN

16. Toukn oskcTpemyMa. Teopembl O HEOOXOIMMBIX M JOCTATOYHBIX YCIOBHSX
CYLIECTBOBAHUS SKCTPEMYyMa.

17. Brinykiocts, Boruytocth (yHkuuu. Touku meperunba. TeopemMa O IOCTaTOYHBIX
YCIIOBHSIX CYIIECTBOBAHUS TOUKU Ieperuoa.

18. ACUMNTOTHI: ONpe/iesieHne, BUIbI (HaKJIOHHAsI, BEPTUKAJIbHAS).

Bmopoii sonpoc bunema.

Omnpenenenre (GyHKIIMH HECKOJIBKUX MEepeMeHHbIX. O01acTh OnpeesieHusl.
YacTHbie npon3BoaHbIC QYHKIINM HECKOIBKUX IEPEMEHHBIX.

[IpousBoaHas cnoxHoW QyHKIUN U QyHKIUU 3aJJaHHON HESIBHO.

[Momuwrii muddepernman OHII, nHBapraHTHOCTEL (GOPMBI TIepBOTO AUQHepeHInaIa
YacTHble U IOTHOE MpHUpalieHne GyHKIUU (TeoMeTpruecKasi UJUTIOCTpaIus).
YacTtHble mpou3BOIHBIC U AU PEpeHITNATBI BHICIIUX ITOPSIKOB.

I'paguent u npousBoaHas no HarmpasiaeHUto. CBOMCTBa rpaJlieHTa.

KacarenbHast mi10CKOCTh U HOpMaJbh K MOBEPXHOCTH.

DOkcrpeMyM  (QYHKIMHM HECKOJIBKUX TMEPEMEHHBIX (HEOOXOIMMbIE U JOCTATOYHbBIC
YCIJIOBHS).

10. Haumensbiiee n Hanbosnbliee 3HaueHNE PyHKIMN B 3aMKHYTOM 001aCTH.

WA h W=

Cemecmp 3.
Ilepeuviti gonpoc dunema



1. INonsTHe nepBooOpa3HOi PyHKIIMH U HEONPEIEICHHOTO UHTErpaa.

2. Meron 3ameHBl IEPEMEHHON U METOJl UHTETPUPOBAHUS 10 YaCTSM.

3. Ilpocreiinme pannoHaabHbIe JpOOU U UX UHTETPUPOBAHUE.

4. VHTerpupoBaHue BbIpaXEHUH, COAEpKAIIUX TPUTOHOMETPHUUECKHE (PYHKIINU.

5. WHTerpupoBaHue UppalMOHATbHBIX (DYyHKIIMHA.

6. 3anauu, NPUBOJAIIUE K TIOHATHIO ONPEEIEHHOTO HHTErpaa.

7. OnpeneneHnue UHTErpabHON cyMMBbl PrMaHa.

8. IlonsaTue onpeneneHHOro HHTErpaia, ero reOMeTPUUECKUil U (PU3MUECKHUI CMBICII.

9. CBolicTBa ONpENEICHHOIO UHTErpaIa.

10. ®opmyna Hetotona-JleliOnuna. Beruncienue onpeneaeHHOro HHTerpana.

I1. I'eomeTpryeckue NPUIIOKEHHs ONPENECICHHOIO MHTETpaja: BBIYUCICHUE IUIOMANCH
IJIOCKUX (PUTYpP B IE€KAPTOBOM U MOJIAPHON CUCTEMaX KOOPIUHAT.

12. Omnpenenenne 1 BBIYUCIEHUE JAJIUHBI JYTH INIOCKON KPUBOM.

13.  BrpluncineHue o0beMOB Te.

14. OOmiast cxemMa NPUMEHEHHUS ONPEACICHHOTO MHTErpaja K PEIIeHUI0 MPUKIATHBIX
3ajad.

15.  HecobcTBeHHBIE HHTETpalIbl ¢ OeCKOHEUHBIMHU Tpeaenamu. Onpenenenue, CBOMCTRA.

16. [Ipu3Haky cXOAMMOCTH MHTETPAJIOB OT HEOTPHUIATEIbHBIX (DyHKIMI. AOCOMIOTHAS U
YCIIOBHAs1 CXOAUMOCTb.

17. HecobcTBeHHbIE HHTErpajibl OT HEOTPAHUYEHHBIX (PYHKIIUH.

18.  Teopema cpaBHEHUs I HECOOCTBEHHBIX HHTEIPAJIOB.

19. 3aja4uu, MPUBOASAIINE K TOHITHIO JBOMHOTO UHTETpAIA.

20. Onpenenenue 1BOMHOIO HHTErpajia, FEOMETPUUECKUN U (PU3MUECKUI CMBICIT.

21. CBenenue JBOMHOIO MHTErpajia OT HENpPepbIBHOM (QYHKIMHU K TOBTOPHOMY
UHTETpaly.

22.  Teopema 0 3aMeHE IEPEMEHHBIX B JIBOMHOM HHTETpaJe.

23.  3apauu, NpUBOASAIINE K IOHATHIO TPOMHOIO MHTETpaa.

24. TpoliHOI MHTErpa, OIpenesleHne, CBOMCTBA, BBIYMCICHHE B JEKapTOBOM CUCTEME
KOOPJIMHAT.

25. @opMynupoBKa TEOpPEMbl O 3aMEHE IEePEMEHHBIX B TPOHHOM HHTErpale.
Hunuuapudeckue u cepuueckre KOOpAUHATHI.

26. [TpunokeHue KpaTHBIX MHTETPAIOB: BHIYHCICHHE 00BEMOB TN M TUIOIIAACH Guryp,

peuIeHueC 3a1a41 MCXaHUKHU U (1)I/I3I/IKI/I.

Bmopoii éonpoc bunema.

Huddepernnanpable ypaBHEHHS IEPBOTO MOPSAKA: OCHOBHBIE OTIPENIEICHUS U TOHATHSI.

VYpaBHEHMsI ¢ pa3leISIIOIIMMUCA NEPEMEHHBIMU U YPaBHEHUS, NPUBOIAIIMECS K HHUM.

Opnnoponubie ypaBHeHHs. Crioco0 perieHusl.

Mertons! petienusi: Meton Jlarpanka, meton bepHymu.

VYpaBHeHue bepHysn U METONIbI pELICHHUS.

VYpaBHeHUs B MOJTHBIX JU(QepeHnmanax.

Huddepenunanpaple  ypaBHEHHS  BBICIIMX — TOPSIKOB: OCHOBHBIE TIOHATHS U

OTIpeJIeNIEHusl.

VYpaBHeHUsI, TOMYCKAIOLIUE TOHMKEHNUE OPSIKA.

8. Jluneiinple  omHOpomHble  AUdQepeHuranIbHble  ypaBHEHHS € MOCTOSHHBIMU
k03¢ puIeHTaMu, MOCTpOCHNE PyHAaMEHTAILHONW CHCTEMBI PELICHUN.

9. Jluneitnble HeonHOpoAHbIE au((epeHIalbHble YPaBHEHHsI C IPOU3BOJIIBHOM IpaBoii
yacTbto. Metoz Jlarpanxa (Bapranuy NOCTOSHHBIX ).

10.  JluneiiHble HeonHopoaHble Aup(depeHLuaNbHble YPAaBHEHUS C OCTOSHHBIMU
K03((HpUIIEHTaMU CO CTIeUAIHON PABOH YacThIO.

N —

SNk W

~



IIpumepsl 32124 HA YK3aMeHe.
Ilepswiu cemecmp.
1. Pemmuts cucremy ypaBHenuit o ¢popmynam Kpamepa u metonom ['aycca

2x, +4x, =3x; =2,
X, +x, +2x; =0,

3x, —2x, + x; =-5.

2. JlaHbl KOOpPAMHATHI BEPIIUH TETpadapa 4/(1:3;6) , A2(2;2;1), A3(_1;O;1),

A,(-4;6;-3) . .
. Halitu oObem TeTpadapa W JIMHY BBICOTHI, OIMYIIEHHOW W3
BEpIIUHBI A, Ha TpaHb AA,4;.
3. HanummTe Ha3BaHMs MOBEPXHOCTEH, YPABHEHHS KOTOPBIX UMEIOT BUJ:
2
z 2 2
2 2 —=X+Yy
2

2 2 X
+z°=—+1
Y 3

Bmopou cemecmp.
1. BprauciauTs npeaens

ﬁmM lim—
1). =~ 3x +1 ’ 2). x>0 ]—cos2x ’

x4l

) (x+2j x
lim
X—>0 x_l

2

3).
2. Buuucmuts MPOU3BOAHBIC PYHKIIMN
{ y=t—sint,
. e’
= x=1-cost.
D, Y (sinx) ’ 2. cos
3. [onb3ysice npasunoM JlonuTans, HaWTU Ipeaen
. x’ 1
lim -——
=l x=1 Inx
4.

HccnenoBats GpyHKIUIO ¥ TOCTPOUTH €€ TpauK
X

y=xe?
5. HccnenoBaTh Ha SKCTPEMYM (PYHKLIHIO

z=x"=2xy+3y° +2x—4y+5

Tpemuii cemecmp.



1. Haiitu HeonpeneneHHbIE HHTETPaJIbI

xdx
). .[ /2x2+3 ’ 2, I(x+1)sin2xdx, 3.

2x+3
J.—3 ——dx
X +2x"+x
2. BprucauTh onpeaeieHHbI HHTErpal
¢ xdx I
I 3 j(x+2)exdx
DR 2). 0 ,
j- dx
!XT+ x

3).
3. I/ICCHCI[OBaTL Ha CXOOAUMOCTbH I/IHTeraJILI
T dx J- In(x + l)
2

1. x +1 ’ 2. 0
4. PaccTaBUTh IpaHUIIbl HHTETPUPOBAHUS

[[ 1 e, y)axay

(D)

6.
5. Hailitu yacTHOE pelieHue ypaBHEHUs

Xy =y =xtg(§], y()=1.

6. 3anumwMre oOLIUI BUJ peIIeHUs] YpaBHEHUS (HE BBIYMCIISAS HEONPEIEIEHHBIX
K03(pPUIIMEHTOB)

, r1e obnacte (D) orpaHuyeHa JIMHUSAMU y =X, y =2x, Xty =

V'—y'=e " +2x

OneHouHble MaTepuanbl JUIsl MPOBEACHUS MPOMEXYTOUYHOM aTTecTaluu pa3MelleHbl Ha
caiite TIY B pasmene «Mupopmamus 00  0Opa3oBaTreNbHOM  HporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOANYECKOE 00ecIeueHue

a) DJNEKTPOHHBIN YU4EOHBIM KypC M0 TUCIMIUIMHE B 3JICKTPOHHOM yHUBEpcuTeTe « iDO» -
https://Ims.tsu.ru/course/view.php?id=34088 (1 cemectp)
https://Ims.tsu.ru/course/view.php?id=19684 (2 cemectp)
https://Ims.tsu.ru/course/view.php?id=1286 (3 cemecTtp)

6) OnleHOYHBIE MaTepHalibl TEKYIIErOo KOHTPOJIS W TPOMEXKYTOYHOM aTTeCTallH 10
qucuuiuinHe. OLEeHOYHbIE MaTePUabl PACIIONIOKEHB] B JJIEKTPOHHBIX KypcCax.

B) [Inan ceMuHapckux MpakTHUECKUX 3aHATUN MO JUCIUILINHE.
Ilepguviti cemecmp
1. Marpunpl. OnpeneneHre 1 MaTeEMaTHYECKUE IEUCTBUS HAJl MaTPUIIAMU.
2. Omnpenenureny. MeTonbl BBIYMCIEHUS U CBOWCTBA ONPENEIUTENEN.
3. OOparnas matpuia. Penenre MaTpuIHbIX ypaBHEHHI.


https://lms.tsu.ru/course/view.php?id=34088
https://lms.tsu.ru/course/view.php?id=19684
https://lms.tsu.ru/course/view.php?id=1286

Panr marpuiisl.

Cucrembl TUHEHHBIX anreOpandecknx ypapHeHui. ®opmynsr Kpamepa.

Merton I'aycca ainis pemenus CJIAY.

[TonsiTue BekTopa. JInHeHbIE Onepauy HaJl BEKTOPAMHU.

CkansipHoe npousBefieHue BeKTopoB. Ero nmpunoxeHus.

BexkropHoe © cMelmIaHHOE TPOW3BENCHHE BEKTOpoB. [eomerpuueckue
MIPUJIOKEHUS.

. KonTponwsnas pabora Nel.

. [IpsiMast Ha TITOCKOCTH.

. YpaBHEHHE MIOCKOCTH.

. YpaBHEeHHE MPSAMOii B IPOCTPAHCTBE.

. YpaBHEHMs KPUBBIX BTOPOIO MOPsI/IKa.

. YpaBHEHHsI TOBEPXHOCTEHN BTOPOTO MOPSIIKA.
. KonTponwsnas pabora Ne2.

Bropoii cemectp

Tema 1.

I.

12.

13.
14.
15.
16.
17.
18.
19.
20.

21

25.
26.
27.
28.
29.

BBenenue B ananus.

[TonsiTrie QyHKIIUU: OCHOBHBIC AJIEMEHTAPHBIC (DYHKITHH.

[Ipenen pynkuuu. Beruucnenue npenena GyHKIUH IO ONPEACTICHHIO.
Brraucnenue npenena GyHKIUU: palioHAIBHBIE APOOH, CTENICHHBIC, Pa3HOCTh
KOPHEH.

3amMedaTenbHbIe TIPEIENbl U CIEACTBUS U3 HUX.

3aMevareabHbIe IPEEIIbl U CICICTBUS U3 HUX.

CpaBHeHHE 0€CKOHEYHO MaJIbIX BeTUInH. DKBUBajeHTHRIE BMB.
Brruncnenue pasHbIX MPeesoB.

Brranciienue pa3HbIX MpeeioB.

HccnenoBanne GpyHKIIMU HA HEMIPEPHIBHOCTb.

. Omnpenenenne Npou3BOIHON. BrluucieHrne Nnpou3BOJHBIX MEPBOrO MOpPsAKa C

UCTOJIb30BaHHEM TaOIMIIbI TPOU3BOJHBIX U MpaBuIl AU(depeHInpoBaHUsL.

. IlpousBogHasi mepBOrO TMOpsiAKAa OT TIOKA3aTeIbHO-CTETIEHHOW (YHKIIMU U

(byHKIHH, 3aJaHHON MapaMeTPUIECKH.

[TonsiTne muddepennnana. Hcnonb3oBanue mudpdepeHnmana IS
MPUOTMKEHHBIX BBIYUCICHUH.

VYpaBHeHHE KacaTeTbHON H HOPMAIH K TpadpuKy QyHKITUH.
[TpousBoanbie u nuddepeHIaibl BBICIINX MOPSIKOB.

IIpaBuio Jlonurans.

[TonmHoe uccnenoBanue GpyHKIUH.

[TonHoe uccnenoBanue GpyHKIUH.

ITonroroBka K KOHTPOJILHOM paboTe.

KonrtponbHnas pabora Nel.

OyHKIMS HECKOJIbKUX NiepeMeHHbIX. O6nacth onpenenenus OHII.

. HacTthHble npon3BoaHbIe epBOro nopsaxa st GHIL.
22.
23.
24.

JuddepenurpoBanue cI0KHBIX U HEIBHBIX (DYHKIMI HECKOIBKHX MEPEMEHHBIX.
IIpousBoansie BeicIMX nopsakos GHII.

[Tonubiii 1 yvactHble auddepenumansl. McnonszoBanue auddepenunana pis
NPUOIMKEHHBIX BBIYUCICHUH.

Juddepenunansl BBICIINUX MOPSAIKOB.

I'pagueHT u mpor3BoAHAs 110 HAIIPABIECHUIO

KacarenbHas II0CKOCTh M HOPMaJjlb K IOBEPXHOCTH.

HccnenoBanue QyHKIIMN HA SKCTPEMYM.

HccnenoBanue GyHKIUN HA SKCTPEMYM.



30.

31.
32.

Breruricnenne HauOONBIIETO W HAWMEHBIIETO 3HAYeHUS (YHKIMH JIBYX
MepEMEHHBIX B 3aMKHYTOM 00JIaCTH.

[ToaroToBka K KOHTPOILHOU padoTe.

KontponbHhas pabora Ne2.

Tpemuii cemecmp.

MBS

LR

I1.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.
22.

23.
24.
25.
26.
27.
28.

29.

30.

31.
32.

HenocpencTBeHHOE HHTETPUPOBAHUE AIEMEHTAPHBIX (DYHKIIMH.
WNuTerpupoBanue GyHKIMI METOJOM MOJBEACHUS O] 3HAK quddepeHnnana.
Meron UHTErpUPOBAHUSA 110 YACTSAM.

[Ipocreiimme panuoHagbHbIe APOOU U UX UHTETPUPOBAHUE.

Meron 3ameHbl nepeMeHHOW. MHTerpupoBaHUE BBIPAXKECHUHN, COAEPIKALIUX
TPUTOHOMETpUUYECKHUE DYHKIUH.

WuTerpupoBanue npparioHaIbHBIX (YHKIUH.

WuTerpupoBanue pa3HbIX QyHKIUH.

®opmyna Hetotona-JleiiOnuma. Beruucnenue onpeneneHHoro HHTerpana.
Brluncnenue onpenesneHHbIX HWHTETPAIOB METOAOM IO YacTsAM M 3aMEHOM
[IEPEMEHHOM.

. FGOMeTpI/I'-IeCKI/Ie IMPUIIOKCHUA  ONPCACICHHOI0 HMHTCrpajga: BbIYHUCICHUC

IUIOIAAEH TIOCKUX (UTyp.

Brruncnenue JIMHBL AYTH IUI0CKON KPUBOM.

Brruncnenue 06beMOB Tel BpallleHusl.

Pemenue pusnueckux 3ajau ¢ MOMOIIBIO ONPEAEIIEHHBIX HHTETPAJIOB.
HecoOcTBennbie unterpainsl 1 poga. Beruucnenue no onpeaenenuto. [Ipuznaku
CpPaBHEHU.

HecoOcTBeHHbIE HHTErpajbl BTOPOTO pojaa. BeluucieHHE IO ONpeeseHHIO.
[Ipu3Haku cpaBHEHHS.

CBezieHHe JBOMHOrO MHTErpaja OT HENPEephIBHOM (YHKIMH K TOBTOPHOMY
WHTErpaly.

3aMeHa IIEpEMEHHBIX B IBOMHOM MHTErpase. Boruncinenue 1BOMHBIX MHTEIPAJIOB
B ITOJISIPHOM CUCTEME KOOPAMHAT.

TpoitHOM UHTETpall, BBIYUCICHUE B IEKaPTOBOM CUCTEME KOOPIHUHAT.

TpoiHOI HHTETpa B LWIMHIPUIECKON CUCTEME KOOPINHAT.

IToaroroBka Kk KOHTPOJIBHOM padoTe.

Konrtponpnas pabora Nel.

VYpaBHEHMSI C PA3AETAIOUIMMUCS IEPEMEHHBIMU U YPaBHEHUS, IPUBOASIINECS K
HUM.

Onnopoanblie ypaBHeHHs. Crioco0 pereHus.

JInnelinble ypaBHeHHs. Metonbl pemenus: Meton Jlarpanxka, meton beprysuim.
YpaBuenue bepnym.

YpaBHEHUS B MOTHBIX JU(QepeHraIax.

VYpaBHEHMS1, JOMYCKAIOLME TIOHNKECHHUE MTOPSAIKA.

Jluneiinple omHOpomHBbIe auddepeHInanbHbIe YPaBHEHUS C MOCTOSHHBIMU
K03 GUIeHTaMH, TOCTPOCHUE (PyHIaMEHTAIbHONU CUCTEMBbI PELICHUH.
JluneiiHple HeomHOpPOAHBIC TU(p(EepeHIMANBHBIC YpaBHEHUS C TPOU3BOJILHOMN
npaBoif yacteo. Metoa Jlarpanxa (Bapualii MOCTOSHHBIX ).

Jluneiinple HeEOmHOpOAHBIE TU(EpeHIATbHbIE YPAaBHEHHUS C IOCTOSHHBIMH
K03 GUIEHTaMH €O ClIeUaIbHON PaBOM YacThIO.

[ToaroroBka K KOHTPOJILHOM paboTe.

Kontponwshas pabora Ne2

12. Ilepeyennb y4eOHol JuTepaTypbl u pecypcos cetu UHTepHeT

a) OCHOBHas JIUTEparypa:



— Wneun B.U., Tlo3usk O.1., JIuneitnas anreOpa [y4eOHUK Ui CTYIEHTOB (PU3NYECKUX
crienMaibHOCTed M crnernuanbHocTH "llpukimamnas maremarnka u uH(popmaTtuka'. — Mocksa:
®usmarmaur, 2010.

— bexnemumes J[.B. Kypc ananuTtnueckoil reomMerpuu v JuHeHON anredpbsl. Mocksa:
®usmaraur, 2009.

—byrpos f.C., Hukonsckuit C.M. DnemeHTbl JTUHEHHOW anreOpbl U aHATUTHYECKOM
reomeTpun. Mockaa: JIpoda, 2006

— Knerenuk JI.B. COopHUK 33724 110 aHAIUTUYECKON TeomeTpuu. Mocksa: Jlans, 2011.

— Bbyrpos f1.C., Hukonsckuit C.M. Bricimias maremaruka: yueOHMK AJIs1 By30B B 3 ToMax
M.: Ipoda, 2008

— bepman I'H. COopHuk 3ama4 1mo Kypcy MaTeMaTHMYeCKOro aHaiusa. - ExarepuHOypr:
ATII, 2011.

— Janko ILE u np. Beiciias maremaruka B yNpakKHEHUSX U 3ajadax: yueOHoe mocodu
M.: Mup u ObpazoBanne Actpens Onuke, 2012

—Harancon U. II. Kpartkuii kypc BbIcuieidl maremartuku: [ydyeOHOe mocobue s
CTYJIEHTOB By30B 10 HampasieHuto "Texunueckue nayku" (550000)] / U. I1. Harancon. — U3zn.
10-e, crep. — CII6. [m  gp.]: Jlams, 2016. - 727 c¢. — URL:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=283 (2009)

0) TOTIOTHUTEIIbHAS JTUTEPATYpa:

— Maremartuka B mpumepax M 3ajnadax: yyeOHoe mocodbue / JI. H. XKypOenko, I. A.
Huxonoga, H. B. Hukonosa [u ap.]. — M.: UH®PA-M, 2016. — 371 c.

— Bricmias maremaruka B ynpaxHeHusx U 3agadax: B 2 u. / I1. E. lanko, A. I. Ilonos, T.
S. KoxesuukoBa. — M.: OHUKC 21 Bex [u ap.], 2003. — Y. 1-2.

— boromonogsa E. I1. COopHMK 3a7a4 M TUIOBBIX PacyeToB IO OOIIEMY U CHEIHAIbHBIM
KypcaM BbIciiel matematuku: yuedHoe nocodue / E. I1. boromonosa, A. . bapanenkos, 1. M.
[erpymko. —  CII6. [m  1p.]: Jlans, 2015. - 462 c¢. - URL:
http://e.lanbook.com/books/element.php?pll 1d=61356

— ITucemennsiit JI. T. KoHncnekT nekuuii mo BeIciiei maremaruke: nmonHbid kype / . T.
[Tucemennsiit. - 9-e uzn. - M.: Aiipuc-tipecc, 2005. - 608 c.: ui.

— KysnenoB JI. A. COopHHK 3a1au 1o BbIcuied Maremaruke. THUIOBBbIE pacueThl: yueo.
nocobue / JI. A. Ky3uenos. - 13-e u3a., crep. — CII0.: Jlans, 2015. — 240 c. — Pexxum nmoctymna
OBC Jlans: http://e.lanbook.com/book/4549

B) pecypchl cetu MHTEpHET:

— OTKPBITHIE OHJIAHH-KYPCHI

— http://exponenta.ru/educat/class/class.asp (Internet-kiacc mo BbICIIe MaTeMaTHKe).

— http://mathelp.spb.ru/la.htm (nexum o nuHEHHON anredpe).

— http://www.mathem.h1.ru/ (marematrkaOn-Line)

— Maremarnueckwnii ananu3. Yacte 1. URL: https://teach-in.ru/course/mathan-fomenko

— Maremarunueckuii ananu3. Yacts 2. URL: https://teach-in.ru/course/mathan-fomenkop2

13. [lepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI

a) JTUICH3MOHHOE U CBOOOIHO PACIPOCTPaHIEMOE MPOrpaMMHOE 00eCIIeUCHHE:

— Microsoft Office Standart 2013 Russian: makermporpamMm. Brirrogaet npuitoskeHus: 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);

— MyONUYHO AOCTYIHbIE 00JauHbIe TEXHOIOTUU (SIHIAEKC TUCK U T.11.).

0) nHpOpMAITMOHHBIC CIIPABOYHBIC CUCTEMBI:
— DNEeKTpOHHBIN KaTajuor Hayunoit OubIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKkTpoHHas oubnuoTexa (peno3utopuit) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBbC Jlans — http://e.lanbook.com/

— OBbC KoncynbranT cryaenrta — http://www.studentlibrary.ru/

— OOGpa3oBarenbHas wiatgopma FOpaiit — https://urait.ru/

— OBbC ZNANIUM.com — https://znanium.com/

— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MarepuabHO-TeXHMYecKoe oDecneyeHue

AyauTOpHUH 17151 TPOBENCHUSI 3aHATUN JIEKIIMOHHOTO THIIA.

AymuTopuu Uil TIPOBEACHUSI 3aHATUHA CEMHHAPCKOrO THWIA, WHIWBUAYAJIBHBIX U
TPYIIOBBIX KOHCYJIBTALMM, TEKYLIErO KOHTPOJISI U IPOMEKYTOUHOU aTTECTALIUM.

[Tomemenust st cCaMOCTOATENBLHOM PaOOThI, OCHAIEHHBIE KOMITBIOTEPHON TEXHUKOU M
IOCTynoM K ceTu VHTEpHeT, B 2JMEeKTPOHHYIO MH(DOPMAIMOHHO-00pa30BaTeIbHYIO Cpeny U K
WH(DOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o pa3padoTunkax

knennuk Mapust AnekcaHApOBHA, KaHAWJAT (PU3MKO-MaTeMaTHUYECKUX HayK, JOLEHT
Kagenpsl TEOPUM BEPOATHOCTEH M MAaTeMaTHUECKOW CTAaTUCTUKUA VHCTUTyTa HNpPUKIAJAHOM
MaTEMaTUKN U KOMITBIOTEPHBIX HayK.
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