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3. O0beM AMCUMIUIMHBI (MOAYJSI) B 3a4eTHBIX EAMHMIAX C YKa3aHHEM KOJIMYECTBAa YacoB, BBIACIECHHBIX Ha
KOHTaKTHYIO paboTy oOydJarommxcs ¢ mpernofaBareieM (1o BHAaM y4eOHBIX 3aHATHI) M Ha CAMOCTOSTEIBHYIO paboTy
o0yJarommxcs

4. ConepxaHue AUCHUILIMHBI (MOAYJIS), CTPYKTYPHPOBAHHOE MO TeMaM (pa3jenaM) ¢ yKa3aHHeM OTBEJCHHOIO Ha
HUX KOJINYECTBA aKaJeMUYECKUX YacOB U BHJIOB YYEOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKUH TUTAaH KOHTAKTHOM M CAaMOCTOSITEIILHON pabOTHI 10 TUCITUTUTHHE (MOTYJTIO)

4.2. Conep:xaHue JUCLUIUINHBI (MOAYJIS)
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6. ®oHJ OLIEHOYHBIX CPEACTB M0 AUCIUIUINHE (MOIYJIIO)

7. IlepevyeHs nuTepaTypbl, HEOOXOJUMOMW JIJISI OCBOCHHS AUCIMIUINHBI (MOZYJIs)

8. IlepeueHn pecypcoB WHPOPMANMOHHO-TEICKOMMYHHIKAIIMOHHOH ceTr "MHTepHET", HEOOXOAMMBIX IS OCBOCHHS
JUCITUTUTAHBI (MOJTYJIST)

9. MeTomu4eckue yKa3aHus JIsl 00YJaroIIUXCs TI0 OCBOCHUIO TUCIIMILTAHEI (MOITYJIS)

10. ITepeuenp MHGOPMAIIOHHBIX TEXHOJIOTHH, HCIOIB3YEMBIX IIPU OCYIIECTBICHHH 00pa30BaTeIbHOrO IpolLecca 1o
JUCUUIUIMHE (MOJYJII0), BKJIIOYAs MepedeHb MPOrpaMMHOro obecredeHust 1 MHOOPMALMOHHBIX CIPAaBOYHBIX CHCTEM (IpU
HE00XOIUMOCTH)

11. Omnucanne MaTepuaibHO-TEXHHYECKOI 0a3bl, HEOOXOMUMOI IS OCYILECTBICHHS 00pa30BaTEILHOIO Mpolecca
10 TUCUUIUINHE (MOTYJITIO)

12. CpeacrBa agantaiuu MperofaBaHisl JUCIUATUINHBI (MOIYIISL) K TOTPEOHOCTAM 00yUarOIINXCsT MHBAJIUIOB H JIHII C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBBSI

13. TIpunoxenne Nel. @OHA OLIEHOYHBIX CPEJCTB
14. TIpunoxenne No2. [lepedeHs muTepaTyphl, HEOOXOTUMOHN ISl OCBOSHHSI JUCIUATUIAHBI (MOIYIIST)

15. Tlpunoxkenue Ne3. IlepeueHr HHPOPMAIMOHHBIX TEXHOJIOTHMH, HCIOJIB3YEMbBIX IS OCBOCHHS JIUCIUILIMHBI
(Momyst), BKITFOYasl TepedeHb MPOTrpaMMHOTO o0ecTiedeHrsT M HH)OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



TIporpammy muctmmuinHbl paspabdotan(a)(n) npodeccop, a.H. (moment) MuponoB A.H. (Kadenpa maremaTuku u
TIPUKJIaTHON HHDOPMATHKH, OT/IEICHUE MAaTEMaTHKN 1 €CTECTBEHHBIX HaykK), ANMironov@kpfu.ru

1. IlepeyeHr mNJIAHMPYEMBIX Ppe3yJIbTATOB OOy4YeHHUS] IO [JAMCUMILIMHe (MOAYJIIO), COOTHECEHHBIX C
IJIaHUpPYyeMbIMHU pe3yJbTaTamu ocBoenuss OIIOII BO

O6y‘1310111HI7[CH, OCBOUBILHH JAUCHUIUIARY (MOZ[yJ'H)), JOJIXKCH O6J'Ia):[aTI) CJICAYIOMUMU KOMIICTCHIUAMMU:

HIugp Pacuiudposka
KOMIIeTEHIIUH npuodpeTaeMoil KOMIETEeHINU
VK-1 CriocoOCH OCYIISCTBISTh MOWCK, KPUTUYCCKUN aHATW3 M CHHTE3 MH(GOPMAIIMU, MPUMCHSATh CHCTCMHBIH

MMOAXOJ AJId PCHICHUS MMOCTABJICHHBIX 3a1a4

'YK-1.1 3raTe npHHIXATBE TOWCKA HH(YOPMAIIH, KPUTHIECKOTO aHAIN3a M CHHTE3a HHPOPMAaLnH,
MCTOAMKH CUCTEMHOTI'O IMOAX0/Aa UIA PEIICHU MOCTABJICHHBIX 3a1a4

YK-1.2 VYMerp oOCymECTBIATh IOHUCK, KPUTHYECKHH aHaIW3 ¥ CHHTE3 HWH(OpMaunuH, NPHUMEHATH,
CHCTEMHBIH MTOXO0 IS PEIICHNS TIOCTaBJICHHBIX 3a7a4

VK-1.3 BJ'IaZ[eTL HAaBbIKaMH IIOUCKA, KPUTHYCCKOI'O aHalnu3a W CHUHTE3a I/IH(I)OpMaI_lI/II/I; CITIOCOOHOCTBIO
IMPUMCHATH CHCTCMHBIN moaxon i pCIICHUA IMMOCTABJICHHBIX 3a1a4

OO0yuatomuiicsi, OCBOUBIINH AUCIUIIIUHY (MOIYJIB):

JlomxeH 3HaTh:

- MCTOJAUKH CUCTCMHOI'O MOAXO0Aa I pCHICHUS CTAHAAPTHBIX U HECTAaHAAPTHBIX y‘le6HBIX 3aJ1a4 110 OCHOBHBIM
pasaciaaM MaTeMAaTUKU,

JloJDKeH yMmeTh:

- OCYHICCTBJIATH IIOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIn3 1 CHUHTE3 I/IH(I)OpMaL[I/II/I II0 OCHOBHBIM pa3jiciiaM MaTEMaTHUKHU,
MMPUMEHATH CHCTEMHBIH TTOAXO0I JIJIsI peuicHuA CTaHAAPTHBIX U HECTAHAAPTHBIX y‘le6HbIX MATEMaTUYCCKHUX 3a1a4,

JlomxeH BlaneTh:

HaBbIKaMH IIOHUCKA, KPUTHYCCKOI'O aHajlnu3a U CHHTE3a I/IHq)OpMaL[I/II/I II0 OCHOBHBIM pa3Ji€jlaM MaTCMaTHKH,
CIIOCOOHOCTBIO NPUMCHSATH CHCTEMHEBIN nmoaxoa Ajid  peHIeHHUd CTAaHAApPTHBIX W HECTAaHAAPTHBIX y‘I€6HbIX
MaTEMaTU4YCCKUX 3a/1a4d

2. MecTo TUCHHIUTAHBI (MOayJs) B cTpykType OIIOII BO

Hannas gucuuiuinHa (Moaysib) BkimodeHa B pasgen  "B1.0.04  Jlucrwmiwebl  (MOaysv)"  OCHOBHOM
npodeccuoHanbHO 00pasoBaTenbHON mporpammsl 44.03.04 "IIpodeccnonansHoe oOydeHue (IO OTpACIsIM), TPOGUIH
(ABTOMaTM3aIMsl OJHEPreTHYECKUX cucTeM)" ¥ OTHOCHTCS K JUCHHUIUIMHAM 00s13aTeJIbHON  YacTH..
OcBauBaercst Ha | Kypce yCTaHOBOYHAs CECCHsI, 3UMHSIS 1 JIETHASL CECCHU; 2 KyPC YCTaHOBOYHAsI CECCHs

3. O0beM AUCHMILIMHBI (MOAYJISI) B 3a4€THBIX eIMHUIAX ¢ YKA3aHMEM KOJIMYeCTBA YacOB, BblIeJEeHHbIX Ha
KOHTAKTHYI0 pafoTy o0y4alomuxcsi ¢ mpenojaBarejeM (II0 BHIAM Y4YeOHBIX 3aHSITHH) M Ha CAMOCTOSITEIbHYIO
padoTy o0y4arommxcs

OO6m1ast TPyAOEMKOCTh TUCIHMIUIMHEL cocTaBnsgeT 10 3aueTHbIX(bIe) eauHuUI(pr) Ha 360 gaca(oB).

KontaktHas pabora - 48 daca(oB), B TOM 4HuCIe JIeKIHU - 22 4Yaca(oB), MpaKTWIECKHE 3aHATHS - 26 daca(oB),
nabopaTopHbie paboThl - 0 9aca(oB), KOHTPOJIb CAMOCTOATENIEHOU paboTHI - 0 yaca(oB).

CamocrositenbHas padota - 295 qaca(oB).
KonTtpoms (3a4ér / 3x3amen) - 17 daca(oB).

®opma MPOMEKYTOUHOTO KOHTPOJIS OUCHUIUIMHBL: | Kypc 3UMHSS CecCHsl — 3a4eT, KOHTPOJIbHAs paboTa, JETHSS
ceccusi — 3a4eT; 2 Kypc yCTaHOBOYHAsS CECCHsl - DK3aMEH.

4. Conep:xxkaHue JHCHMILIMHBI (MOIYJisl), CTPYKTYPHPOBaHHOe M0 TeMaMm (pa3iesiaM) ¢ YyKa3aHHeM
OTBEIEHHOI'0 HA HUX KOJHYECTBA aKAeMHUYECKHX YACOB M BU/IOB YUeOHBIX 3aHATHIT



4.1 CTpyKTypa M TeMaTH4YeCKHi NJIAH KOHTAKTHON M CaMOCTOAITEJIbHOI padoThI 110 JUCHHMILIHHE (MOLYJIIO)
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1. |Tema 1. JIuneiinas anre6pa. 1 2 2 0 50
2. [Tema 2. AnanmuTuyeckasi FeOMETpHSL. 1 2 2 0 50
3. [Tema 3. BBenenue B ananus. 1 2 4 0 28
4 Tewma 4. I[I/Ig)(i)epeHL[I/IaHLHOG HcuncieHue QyHKIIA 0THON 1 4 2 0 28
epeMEeHHOIA.
5 Tema 5. I/IHzerpanLHoe ucuucieHue QyHKIIA oTHON 2 2 4 0 30
epeMeHHOI.
6. Tewma 6. IuddepennuansHoe ucuucacHue GyHKIUNR 5 2 2 0 28
HECKOJIBKUX ITEPEMEHHBIX.
7 Tema 7. UHTerpasnbpHOE HCUKCIIeHHE QYHKIIMHA HECKOIBKUX 3 2 2 0 22
MepeMEHHBIX.
8. [Tema 8. Psimpl. 3 3 4 0 20
9. [Tema 9. luddepeHnmanbHbIe ypaBHCHUS. 3 2 2 0 19
10. [Tema 10. DieMeHTBI TEOPHH BEPOSTHOCTEH. 3 1 2 0 20
Wtoro: 343 gac + 17 KOHTpOIIb 22 26 0 295

4.2 CoaepxxaHue JUCHMILVIMHBI (MOIY.J151)
Tema 1. JIuneiinas anareopa.

Omnpenenuren BTOPOTO W TpeThero mopsaka. KoopanHaTHOe BBIpaXEHHE BEKTOPHOTO M CMELIAHHOTO
npou3BefieHUs. PelneHue cucTeMbl JMHEWHBIX anreOpandeckux ypaBHeHHII MeronoMm [aycca, meromom Kpamepa.
Marpunp! 1 geiictust Hax HuME. OOpaTHas MaTpuna. PemeHre MaTpUUHBIX YPaBHEHMH € TIOMOIIBI0 0OpaTHON MaTpHIIbL.

BeKTOpLI. JIunelineie Oorepanru HaJl BEKTOPpaAMHU. HpOGKHI/Iﬂ BEKTOpPaA Ha OCb. HeKapTOBH KOOpAUHATBI BEKTOPOB U
TOYCK. CKanﬂpHoe MMPOU3BCACHUC BCKTOPOB, €ro OCHOBHBLIC CBOP‘ICTBa, KOOPAWHATHOC BbIPAKCHUC. BeKTOpHOG n
CMCIIaHHOC NPOU3BCACHNC BEKTOPOB, NX OCHOBHBIC CBOICTBa U FGOMeTpH‘ICCKI/Iﬁ CMBICIJI.

Tema 2. AHaJMTHYECKAS] TeOMETPHS.

[Ipsamas Ha iockocty. Paznuunbie GopMbl ypaBHEHHUH NPSIMOM Ha TIOCKOCTH. YTOJI MeXIy npsAMbIMH. PaccrosiHue
OT TOYKH 10 nHpsiMoil. [IpsiMast M TUIOCKOCTH B NMPOCTPAHCTBE. YpaBHEHHE IUIOCKOCTH M IIPSIMOM B HPOCTPAHCTBE. YTOJI
MEXAY IUIOCKOCTAMH. YTOJ MEXAY NMPSIMBIMH. YTOJ MEXIy NPSIMOH M INIOCKOCTHIO. KpHBBIE BTOPOTrO MOpsAKA: AILIHUIIC,
runep6ouia, napaboina.

Tema 3. BBenenue B anaims.

[lonsiTe BepxHed W HwkHeld rpaHeid. OOmee mnonsTHe (yHKuMH. Onepauun Hajg QYHKOUAMH, KOMIIO3UIIMS
¢byHKIMHA, 0OpaTHast GpyHKINS; MOHOTOHHBIC, OTPAaHUYCHHBIE, YETHbIE M HEYETHBIC, IEPHONIEeCKUe (DYHKIIUH.

[Ipenen mocnenoBaTeIHHOCTH, ONPEAEIeHUE Tpeaena QyHKINN B Touke 1o [ eifHe, onpeneneHue npeaena GyHKIIUN
B Touke 1o Komu. Teopema bonbiiano-Beiiepirpacca.

HenpepbiBHOCTE (pyHKIMM B TOYKE M Ha YHCIOBOM IIPOMEXYTKe. HempephIBHOCTH CyMMBI, HMpPOW3BEACHUS,
YaCTHOTO; HENPEPHIBHOCTH CII0XKHOHM (pyHKIMY, 00paTHON QyHKIHK. OXHOCTOPOHHSS HENIPEPHIBHOCTD, TOUKH Pa3phIBa.

Tema 4. IluddepeHunanbHoe ucHUCIeHUE PYHKIM 0OTHOI MepeMeHHO.

OnpeﬂeneHI/Ie HpOHSBOHHOﬁ, e€e MEXaHMYECKHH U FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI, YpaBHCHUA KacaTeJIbHOH M HOpMaJu;
HEOPEPBIBHOCTH (byHKHI/II/I, HMCIOHleﬁ MPpOU3BOAHYIO; HNPOU3BOJAHLIC CYMMBI, IPOU3BEACHUA, YaCTHOTIO, CIIOXKHOU U



oOpaTHOW  (QYHKIMIA; TPOWU3BOIAHBIE dJIEMEHTAPHBIX (QyHKIMHA. [Ipow3BOAHBIE BBICIIMX MOPSIKOB. IloHsTHE
nrddepeHnnana, cBs3b €ro ¢ IPOM3BOTHOH, 'EOMETPUYSCKHH CMBICH, NPHMEHCHHE B NPHOJIMDKCHHBIX BBIYUCICHHAX,
i depeHnman cioKHoi (QyHKIMK, HHBAPUAHTHOCTH IepBoro auddepenunana; audepeHnuans BHICIINX MOPSIKOB U
HapylIeHHe UHBaPUaHTHOCTH MX (OpMBI.

Teopembr ®epma, Poms, Jlarpamxa, Komm, mnpaBumo Jlommurans. Bospactamme u yObiBanme QyHKIUH Ha
MIPOMEXYTKE; MaKCHMyM, MHHHMYM, HEOOXOAMMBIE M JOCTATOYHBIE YCIOBHA JKCTpeMyMma. llosHoe wuccienoBaHue
(yHKITUH C TOCTpOCHUEM I'pa(HKOB.

Tema 5. UnTerpanbHoe ucuucjiaenne GyHkuuii 01HO# nepeMeHHOI.

HeomnpeneneHHslli MHTErpall, €0 CBOWCTBA, TaOJMYHbIE UHTETPAJIbl; HHTEIPUPOBAHKE MOJICTAHOBKOW M MO YacCTsIM;
HMHTErPUPOBaHUE PallMOHATIBHBIX (QYyHKIN, HPPALIMOHATBHBIX U TPAHCLUCHCHTHBIX (QYHKIHH.

[TonaTne ompeneneHHOTO WHTETpajla, HHTETpUpyeMoi (QyHKIUH, cyMMBbl JapOy M WX CBOICTBa; CyIIeCTBOBaHHE
OTIPEJICTICHHOTO HMHTETpaja, TeopeMa O cpeaHeM 3HadeHuH. CymiecTBOBaHHME IepBooOpasHOH, ¢dopmyna HerotoHa ?
JleitOnuia. UHTErppOBaHue MO YacTsSIM U 3aMEHBI ICPEMCHHOM B ONPE/ICIICHHOM HHTErpase.

INonstusa xBagpupyemoit ¢urypsl. [Tnomany mmockux Guryp B IEKapTOBBIX M IMOJSPHBIX KOOPAMHATAX, 0OBEMBI
tei1. CripsiMitsieMble KPHBBIE, JUTMHA AyTH M IUIOMIAAb HOBEPXHOCTH BpalieHus. [IpuiokeHns onpeeneHHOro HHTeTpaa.

Tema 6. InddepennuanbHoe ucuncjieHue PyHKIU HECKOJIBKUX MepPeMeHHbIX.

Yactuele npousBonHble. uddepeHumnan, ero cBsi3b € YaCTHBIMH IPOU3BOJAHBIMH. VHBapHaHTHOCTH (QOPMBI
mappepennmana. YactHele Tpon3BogHble M aupdepeHnmansl  BBICIIMX — HOpsAkoB.  HesBHBlE  QyHKIHU.
HuddepennupoBanre HesSBHBIX (YHKIMHA. DKCTpeMyMbl (YHKIHH HECKOJBKHX IepeMeHHbIX. HeoOxomumoe ycioBue
9KCTpeMyMa. JloCTaTO4YHOE YCIOBHE AKCTPEMYyMa.

Tema 7. UnTerpanbHoe ucuuciaenue GyHKUMl HECKOJIBKUX MepeMeHHbIX.

JBoitHOM uHTerpajn. 3aMeHa NEepeMEHHBIX B JBOMHOM HHTerpajie. Teopema 0 3aMeHE NEPEMEHHBIX B JBOMHOM
uHTerpaine. ['eomerprnueckuit cmpicn onpenenurens Ocrporpaackoro - Slkodu. KpuBosmHeHbIE KOOPAMHATHI, TOJISIPHBIE
KoopauHaThl. TpoiHOW wuHTerpan. CBeAeHHE TPOMHOIO MHTErpajia K INOBTOPHOMY. 3aMeHa NEPEMEHHBIX B TPOMHOM
unrerpaie. Llummaapuueckne koopauHatel. Cheprudeckre KoopauHaThl. [IpunoxeHust IBOWHOTO ¥ TPOHHOTO WHTErPaJIoB.
KpuBonuneiinsie nnrerpaisl. ®opmyna I'puna.

Tema 8. Paabl.

[MonsiTue unca0BOro psifa u ero cymMmsl. ClokeHHe psAI0B YMHOKEHUE psfa Ha 9ucio. OCTaToK CXOJSIIerocs psaja.
Heo6xoanmoe 1 10CTaTOYHOE yCIOBHE CXOAMMOCTH Psiia C TIOJOKUTENBHBIMU WwieHaMH. ['apmoHndeckuit psa. Kpurepuii
Ko, HpI/I3HaKI/I CXOIUMOCTU PAAOB C MOJIOKUTECIbHBIMHU YJICHAMHA (CpaBHeHI/Ie pPAOOB C IMOJOXUTCIbHBIMH YJICHAMMU,
npusHak lanamOepa, npusHak Ko, HHTErpansHbIi IpU3HAK).

PaBHOMEepHas cX0ANMOCTh (YHKIMOHAIBHBIX TTOCenoBaTenbHOCcTe U psiaoB. [IpusHak Beliepmtpacca, Teopema o
IpezieNnie paBHOMEPHO CXOAAIIEHCS MOCIIE0BATENLHOCTH M CyMME PaBHOMEPHO cxojsierocsi psaa. CTeneHHbIE Psiibl.
Teopema Abemns. iHTepBan U paanyc CXOAMMOCTH, paBHOMEpPHAs CXOIUMOCTb, NupdepeHnnpoBanre U HHTETPHPOBAHHE
CTETIEHHBIX PS/IOB.

Tema 9. luddepeHnnaibHbIe yPABHEHHS.

Juddepennmanbabie ypaBHeHHS IepBoro mopsaka. 3amada Komm. [uddepeHnumanbHbie yYpaBHEHHS BBICIIHX
MOPSAKOB. YpaBHEHUS, JOIYCKAIONINE NOHIKEeHUe nopsiaka. JInHelHsle anddepeHuansaple YpaBHEHHS: OJHOPOIHbBIE 1
HEOJHOPOAHBIE. MeTo/l Bapuanuy MocTosHHbBIX. JIMHeiHble auddepeHnanbHble ypaBHEHNsT TOPSAIKa C HOCTOSTHHBIMHU
K03 (hpUIHEHTAMH.

Tema 10. Ds1eMeHTHI TEOPUH BePOSITHOCTEIA.

[Ipeamer Teopuu BeposiTHOCTEH. AnreOpa coObiThit. Onpenenenus u cBoiicTBa BeposiTHocTell. Teopema ClIoKeHUs 1
YMHOXEHUsI BeposTHocTell. Cxema cirydaiiHOro BeIOopa 6e3 Bo3BpaieHus. Cxema ciiydaiiHOro BbIOOpa ¢ BO3BpAllCHUEM.
[TpaBuna penrenust KOMOMHATOPHBIX 3aaa4. DopmyTsl

MOJHOM BeposTHOCTH 1 baiieca. [TocieoBaTenbHOCTh HE3aBUCHMEBIX UCTIBITaHUH (cXeMa bepHyiun).

5. IlepeueHb Yy4eOHO-MeTOAMYECKOT0 oOecmeyeHHs] [JIS CAMOCTOATEJbLHOIl padoThl o0y4yaroluxcsi MO
JMCUMILTHHE (MOAYJII0)

CaMocTosTenbHas pa60Ta 06yqafom1/1xc;1 BBITNIOJIHACTCA 110 3aJaHU0 W IpU METOAUYCCKOM PYKOBOJACTBC
npenoaaBsateisd, HO 06e3 ero HCIOCPECACTBECHHOI'O  y4acCTHs. CaMocTosTeapHas pa60Ta noApasacisaAeTCss Ha
CaMOCTOATCIIbHY IO pa60Ty Ha ayJUTOPHBIX 3aHATUAX U Ha BHCAYJUTOPHYIO CaAMOCTOATCIIbHYIO pa60Ty. CaMmocrosTelnbHas



paboTta 00yJaroIMxcs BKJIIOYAET KaK IOJHOCTBIO CAMOCTOSTENIBHOE OCBOCHHE OTIENBHBIX TeM (Pa3fesioB) NUCLMILIMHBL,
TaK ¥ MpopaboTKy TeM (pas3merioB), OCBAWBAEMBIX BO BpeMs ayIUTOPHON paGoThl. Bo BpeMs caMOCTOSTEIBHON pabOThI
oOydJaromyecs 4YWTAOT W KOHCHEKTHPYIOT y4eOHYl0, Hay4HYI M CIIPaBOYHYIO JIUTEpaTypy, BBINOJHSIOT 3alaHHi,
HaIpaBJICHHbIC Ha 3aKpeIUICHHE 3HAHWH M OTPa0OTKYy YMEHHI M HaBBIKOB, TOTOBATCS K TEKYLIEMY U HPOMEXYTOYHOMY
KOHTPOJIIO 110 JUCIUIUINHE.

OpraHusanusi caMOCTOSITENbHON paboThl 00yUarONMXCS PETJIAMEHTHPYETCSI HOPMAaTUBHBIMH JOKYMEHTaMH, Y4eOHO-
METOIUYECKOI TUTEpaTypOor U 3EKTPOHHBIMU 00pa30BaTENbHBIMH PECYPCAMH, BKIIFOYAS:

Iopsinok opraHu3alvi U OCYIICCTBICHUS O0pa30BATEIbHON NEATECIBHOCTH 10 00pa30BaTEIBHBIM MPOrpaMMaM
BBICIIICTO 00pa30BaHUs — MporpaMmaM OakalaBpuaTa, OpPOrpaMMaM CIHCHUAINTETa, MPOrpaMMaM MarucTparypsl
(yTBepxIeHHBIN nprka3oM MHUHHCTEPCTBA HAyKU W BbICIIEro oOpa3oBanusi Poccuiickoit @enepanuu ot 6 ampens 2021
roma Ne 245)

VYcraB  ¢enepaqbHOrO  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpasoBaTenbHOro — yupexjenus "KazaHckuii
(ITpuBomKCKHi) heaepanbHbIil yHUBEpCUTET"

IIpaBuna BHyTpeHHero pacmopsimka (eaepalbHOTO TOCYyIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTeNbHOTO
YUpeXACHUS BBICIIEro mpodeccrnoHabHOT0 00pa3oBanus "Kazanckuii (ITpuBomKCKuii) henepaabHbIi yHUBEPCUTET"

JlokanpabIe HOpMaTHBHEIE akTHI Kazanckoro (IIpuBomkckoro) dheaepalbHOTO YHUBEPCUTETA

6. DoHJ OLIEHOYHBIX CpE€ACTB 110 JTUCHUILIUHE (MOI[yJ'IlO)

@OoH OLICHOYHBIX CPEICTB 10 MUCLUIUIMHE (MOIYJIIO) BKJIFOYACT OLICHOYHBIE MaTepHaibl, HalpaBiCHHBIC Ha
NPOBEPKY OCBOCHHMS KOMIICTCHIMH, B TOM 4YHCIIe 3HAHHH, YMEHHH M HaBbIKOB. OHJ OIECHOYHBIX CPEICTB BKIIOYACT
OLICHOYHBIE CPEJICTBA TEKYIIET0 KOHTPOJIS ¥ OLCHOYHBIE CPEICTBA IPOMEIKYTOUHOH aTTeCTALHH.

B doHae oneHOYHBIX CPEICTB COACPKUTCS Cieayomas nHopMarms:

- COOTBETCTBUE KOMIIETEHIIMH IIaHUPYEMBIM pe3yJsibTaramM 00y4eHUs [0 AUCIUIUINHE (MOIYIIIO);

- KPUTEPUH OLCHUBAaHHS CHOPMUPOBAHHOCTH KOMIICTCHIHH;

- MeXaHu3M (OPMHUPOBAHUS OLEHKHU 110 JUCLUILIHHE (MOAYIIIO);

- OMUCAHUE NOPSIKA MPUMEHEHHS 1 TIPOLEAYPHI OLICHUBAHUS IS KXKIOTO OLICHOYHOI'O CPEACTBA;

- KpUTEPUH OLIEHUBAHUS JJISl KAXKJIOTO OLIEHOYHOT'O CPE/ICTBA;

- COJEp)KaHWE OLECHOYHBIX CPEACTB, BKJIIOYAs TPeOOBAaHUS, INPEAbsBIsIEMble K NEHCTBHAM 0OydYaromumxcs,
JIEMOHCTPUPYEMBIM Pe3yJIbTaTaM, 3aJIaHus Pa3InuHbIX THIIOB.

®OoH OIIEHOYHBIX CPECTB MO JUCHUIUINHE HaxoauTcs B [Iprmnoxernn 1 k mporpaMMe JUCIUIUTAHBL (MOJIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJISl OCBOEHUS AUCUMILIMHBI (MOLYJ151)

OcBoeHUE TUCLUILIMHBI (MOAYJIS) MPEAINoaraeT U3y4eHue OCHOBHOM M JOTOJIHUTENBLHON Y4eOHOW JHMTepaTyphl.
Jlureparypa MOKeT OBITh IOCTYIHA 00YYArOIIUMCSI B OTHOM U3 ABYX BapHaHTOB (JINOO B 000X U3 HUX):

- B DJIGKTPOHHOM BHJIe - Yepe3 JJIEKTPOHHbIE OMOIMOTEYHBIE CHUCTEMBl Ha OCHOBAaHUHM 3aKIIOUEHHBIX KDY
JIOTOBOPOB C IIPAaBOO0JIAAATEISIMU;

- B IleyaTHOM Bujie - B Hayunoii 6ubmmorexe EnaOyxckoro uncrutyta KOVY. Obyuaromuecs moiay4daroT yueOHyI0
auTeparypy Ha aOOHEMEHTe II0 YHMTaTelIbCKUM OWieraM B COOTBETCTBHM C MpaBWIaMH Toib30BaHus Hayunoi
OUOIOTEKOM.

DJIEeKTPOHHBIE M3/IaHHs JOCTYIHBI IUCTAHIIMOHHO U3 JII000H TOYKH IPH BBEACHHH 00YJaIOMIMMCS CBOETO JIOTHHA H
napojs OT JIMYHOrOo KaOMHeTa B cucTteMe "ODJeKTpOHHBIN yHuBepcuTeT'. IIpM HMCHONB30BaHWM TEYATHBIX H3JaHUH
O6ubmmoTeyHsl (OHA NODKEH OBITh YKOMIUICKTOBAaH WMH K3 pacuera He MeHee 0,25 sk3eMIunipa Ha KakJOTro
o0ydaromerocst 13 4McIa JIMI, OJHOBPEMEHHO OCYIIECTBIISIOINX OCBOCHHUE IAHHOW JTUCHIUIUIMHBI (MOJTYJIS).

[lepeyeHb OCHOBHOW M [OTOJHUTENBHON Yy4eOHOW IHMTEpaTyphl, HEOOXOIMMOW i OCBOCHHUS JHCITUIUIMHEBI
(Momynst), Haxonutes B [Ipunosxernu 2 x paboyeid nporpaMMe TUCIUIIMHBL. OH HOAJIEKUT OOHOBIICHHIO IIPH N3MEHEHHH
ycnoBuii toroBopoB KOV ¢ mpaBoobnanatenssMu 3JIeKTPOHHBIX W3aHUH M NPU U3MEHEHHH KOMIUIEKTOBAaHHS (OHIIOB
Hayunoii 6ubnnorexu Enabysxckoro nacruryra KOV,

8. IlepeyeHb pecypcoB MH(POPMANHOHHO-TETEKOMMYHUKAIHOHHOH ceTH "UHTepHET'', HEOOXOAMMBIX [JIsI
O0CBOEHMS TMCHUIIHHBI (MOXYJISA)

Mup mMatemMaTH4YeCKHX ypaBHeHu# - http://eqworld.ipmnet.ru/indexr.htm
O6pa3oBarenbHbIi MaTemaTiHueckuii caiit Exponenta.ru - http://www.exponenta.ru /
Oo6uiepoccuiickuiit MaTemarndeckuii nopran Math-Net.Ru - http://www.mathnet.ru /
Pecypc ms crynentoB Math24.ru - http://math24.ru/calculus-list.html



http://eqworld.ipmnet.ru/indexr.htm
http://www.exponenta.ru/
http://www.mathnet.ru/
http://math24.ru/calculus-list.html

VYuebnbie MmaTepuaisi - http://math.fizteh.ru/study/

9. MeToauueckue YKazaHud NJist oﬁyqamnmxcn 0 0CBOCHMIO JUCHUIIJIMHBI (MOI[yJIﬂ)

Bup paGort MeToauveckue peKOMeHAAIuU

JICKIIUN JIeKkIIMOHHBIC 3aHATUS MMPOBOAATCA € UCIIOJIb30BAHUECM UHTCPAKTUBHBIX TEXHOJIOTUM U npeamnoJararoT
AKTHUBHOC Yy4aCTHUEC CTYACHTOB. ,Z[J'IS[ MOATOTOBKHU K 3aHATUAM PEKOMCHIYCTCA BbIAC/IATH B MaTCpUaJie
HpO6J’IeMHLIe BOIIPOCHI, 3aTparuBac€MbIC MPEIogaBaTeJIEM B JICKIIUU, U TPYIIIIUPOBATH I/IH(l)OpMaHI/I}O
BOKpPYT HUX. KenarenbHo BBIJCIIATH B HCHOJ’IL?,yeMOfI JIMTEPATypEC NOCTAHOBKH BOIIPOCOB, HA KOTOPLIC
Ppa3HbIMU aBTOpaM MOTYT OBITH JaHbl pa3jInNdHbIC OTBETHI. Ha ocHOBaHNM OCTaHOBKHM TaKUX BOIIPOCOB
cjIenyer C06I/IpaTI> APTYMCHTHI B ITOJIb3Y PA3JIMYHBIX BAPUAHTOB PCHICHUSA MMOCTABJICHHBIX np06neM.

MPaKTUYCCKUC HpaKTI/I‘IeCKI/Ie 3aHATHUA UMCIOT BBIPAXKCHHYIO cneumbnky B 3aBUCUMOCTH OT yqe6H0171 JUCHUIIINHEI,
3aHATUA yFJ'IyGJIﬂIOT 1 3aKpCIIAIOT TCOPECTUYCCKUEC 3HAHU . Ha MPaKTUYCCKUX 3aHATHUAX CTYACHTHI peIlaroT

TUIIOBBLIC 3a/1a4X C UCIIOJIb30BAHUEM U3YUCHHBIX METOHOOB. Pa6ora Ha MPAKTUYCCKUX 3aHATUAX

Mpeanojiara€T NOBTOPCHUC TCOPECTUICCKOI'0 MaT€pHrajia, akTUBHOC y4aCTHC B COBMECTHOM

PCIICHUH 3ada4, OTYCTHI 110 BBITIOJIHCHHOM I[OMaHIHCﬁ pa60Te

camocros- | CamocTosTenbHas paboTa CTyICHTOB N0 TUAAKTHYECKOH CYTH IPEICTaBIIeT COOOH KOMILIEKC YCIOBUMA
TenpHast paboTa| 00y4eHHs, OpraHu3yeMbIX IPEroiaBaTesieM U HAIPaBJICHHBIX Ha CAMOIIOATOTOBKY y4aluxcs. Y4deOHas
JIeSITeTIbHOCTD MIPOTEeKaeT 6e3 HEMOCPEICTBEHHOI'0 yUacTUs IPEenoAaBaTelid U 3aKI0YaeTcs B
popadOTKe JISKIMOHHOTO MaTepraia, HOATOTOBKE K YCTHOMY OIIPOCY U TECTHPOBAHHUIO, K
1a00paTOPHBIM 3aHATHIM; U3YICHIH yUeOHOM TUTEpaTyphl M3 OCHOBHOTO U JIOTIOIHUTEIHHOTO CITUCKA

3a4eT 3ayer siBisiercst GOPMOit OLIEHKH KauecTBa OCBOSHHMS CTYJJEHTOM 00pa30BaTeIbHOM TPOTrpaMMBbl 110
qucnuiuinHe. [1o pesynbpraTtam 3aueTa CTyACHTY BBICTaBIIAETCS OICHKA "3auTeHO" WiH "He 3a4TeHo".
3aueT MOKET MPOBOIUTHCA B (POpME YCTHOTO OTIpoca 1o OmreTam (Borpocam) mik 0e3 OMIIeTOB, ¢
NpeIBapUTEIbHOI NOATOTOBKOM WK 6e3 MOATOTOBKH, 0 YCMOTpeHuto Kadeapsl. [IpenonaBarens
MOJKET IPOCTaBHTh 3a4eT Oe3 ompoca WM co0eceJOBaHUs TEM CTyICHTaM, KOTOPbIe aKTUBHO
Y4aCcTBOBAJIM HA MPAKTHYECKHUX 3aHATHSX.

9K3aMEH Ok3ameH sBisieTcs JOpPMOIi OLIEHKH KauecTBa OCBOCHUS CTYJICHTOM 00pa3oBaTesibHO MPOrpaMMBl 110
JUCLUILIMHE. DK3aMeH IPOBOIUTCS B (hopMe YCTHOTO oIpoca 1o ouieram (Bonpocam). [IpenonasaTens
MOXET IPOCTABUTH 3K3aMeH 0e3 ompoca WM codece0BaHNs TEM CTyA€HTaM, KOTOPbIE aKTHBHO
Y4acTBOBAJIM Ha MPAKTHYECKUX 3aHATHIX M HAOpaJIM HEOOX0MMOe YUCIIo 0aJlIoB.

10. TlepeyeHb WH(pOPMAUMOHHBLIX TEXHOJOTHil, MCHOJIbL3yeMBbIX NPH OCYHIECTBJEHHH 00pa30BaTEJIbHOIO
npomecca mo AWUCHUIVIMHE (MOAYJI0), BKJIWYAsA IepevyeHb NMPOrpaMMHOr0 ofecrneyeHHss M MH(OPMALUOHHBIX
CIIPABOYHBIX cHCTeM (NMPH HEOOXOAMMOCTH)

[epedensr MHGOPMAMOHHBIX TEXHOJOTWH, MCIIOIb3YEMbIX IPH OCYLIECTBICHHH 00pa3oBaTENLHOTO IIpolecca 0
JUCIUIUIMHE (MOMYJII0), BKJIIOYAsl I€pPedYeHb MPOrpaMMHOr0 obecriedeHHs M WH()OPMAaIMOHHBIX CIIPABOYHBIX CHCTEM,
npexacTasieH B [Ipunoxxennn 3 x pabodeld mporpaMMe TUCHUIIIMHBI (MOJTYJIS).

11. Onucanue MaTepuUAJbLHO-TEXHMYeCKOil 0a3bl, He0OXOAMMOW AJsl OCyllecTBJIeHHMsI 00pa30BaTelbHOIO
npouecca no JMCUUIVINHE (MOAYJIIO)

VYueOHast ayUTOpHst UIsl TIPOBE/ICHHs 3aHATHH JIEKIIMOHHOIO THUIA, 3aHATHH CEMHUHApPCKOTO THIA, IPYIIIOBBIX U
WHIIUBHUYAIbHBIX KOHCYJIBTALNH, TEKYIEr0 KOHTPOJISI M IIPOMEIKYTOYHON aTTeCTAlUH.

Kommekr mebenu (nocanounsix mMect) 48 mr. KommiekT mebenn (ocafouHbIX MecT) Juisl nmpenoaaBaTens 1 mT.
MenoBas nocka HactenHas 2 wT. Tpubyna 1 wr. IIpoekrop EPSON EB-535W 1 wmr. MHtepaktuBHas nocka EliteBoard
WR-84A10 1 mt. Hoyr6yk ICL Pil55 1 mr. Be6-kamepa 1 mr. Beixon B ViHTEpHET, BHYTPHBY30BCKasi KOMITBIOTEPHAs
CeTb, JIOCTYII B AJICKTPOHHYIO MH(OpMannoHHO-00pa3oBarenbHylo cpeay. Habop yueOHO-HArIAHBIX TOCOONH: KOMILIEKT
Npe3eHTalMil B 3JEKTPOHHOM (opMmare Mo mpernonaBaeMor mucimruinae 3-5 wT. [Iporpammuoe obecneuenue: Office
Professional Plus 2010, Kaspersky Endpoint Security amst Windows. 423600, Pecnyonuka Tarapcran, r. EmaGyra, yi.
Kazanckas, 1. 89 ayn. 82

12. CpeucTBa aJjanTaiuvu npemnojaBaHnvus JUCHUILVIMHBI K ﬂOTpeﬁHOCTﬂM 06y‘-lal0].l[l/lXCﬂ HHBAJIHUIA0B H JIMI C
OIrpaHUYCHHBIMH BO3MOKHOCTHAMMU 310POBbA

HpI/I HCO6XOHI/IMOCTI/I B 06paSOBaT€J'H)HOM npouecce MPUMCHAKOTCA CIACAYIOIHUE MCETOAbl MW TCXHOJIOIUH,
06nerqa}01une BOCIPUATUC I/IH(i)OpMaIlI/II/I 06yqa}OIIII/IMI/IC$I HWHBaJIUAaM1 U JiIMlaMu C OrpaHUYCHHBIMU BO3MOKHOCTAMU


http://math.fizteh.ru/study/

3II0POBBSL:

- CO3JaHH€ TEKCTOBOM BEpCcUn JI000r0 HETEKCTOBOTO KOHTEHTA JJIs1 €ro BO3MOXXHOI'O npeo6pa3OBaHI/m B
AJIbTCPHATHUBHBIC (l)OpMI)I, y)l06HI>Ie JUTA pas3iiInyHbIX HOHL3OBaTeJ’IeI7[;

- CO3/aHHME KOHTEHTa, KOTOPBIH MOXKHO IPEICTaBUTh B PA3IMYHBIX BHAAX 0€3 MOTEpH NAHHBIX WIN CTPYKTYDBI,
MIPEAyCMOTPETh BO3MOXKHOCTb MAaCIUTA0MPOBAHUS TEKCTa W HM300paKCHUH 0e3 IMoTepu KayecTBa, HPETyCMOTPETh
JOCTYIHOCTb YIPAaBJICHUS KOHTEHTOM C KJIaBHATypHI;

- CO3/1aHME BO3MOKHOCTEH [T 00yJalomuXcsi BOCIPHHNMATE OIHY U Ty ’k€ MH()OPMAIUIO U3 Pa3HBIX HCTOUYHHUKOB -
HampuMep, Tak, YTOOBI JIMIA ¢ HAPYIICHMWSIMH CIyXa MOJIydand HH)OpMAanuio BHU3yalbHO, C HApYyLICHUSIMHU 3pPEHUS -
ayAnalbHo;

- TpPHMEHEHHE MPOTPAMMHBIX CpPEACTB, O0ECIEYMBAIOIINX BO3MOXKHOCTH OCBOCHHS HAaBBIKOB W yMEHHH,
(dopMHpyEeMBIX IUCHMIUIMHON, 3a CYET albTEPHATHBHBIX CIIOCOOOB, B TOM 4YHCIE BHPTYalbHBIX JIAaOOpaTopuii u
CHUMYJISIIIMOHHBIX TEXHOJIOTHH;

- HNPUMCHCHHUC JUCTAHHHUOHHBIX 06pa30BaT€J'II)HI)IX TEXHOJOTUM IS nepeaauu I/IH(l)OpMaIlI/II/I, OopraHmuszanuun
Pa3JINIHBbIX (bOpM I/IHTepaKTHBHOﬁ KOHTaKTHOM pa6OTLI o6yqa}0mer0c;1 C mpcenogasarejicM, B TOM YHCJIIC Be6I/IHap0B,
KOTOpPBIC MOT'YT OBITh HMCIIOJIb30BaHEI IJIA TIPOBEACHUSA BUPTYAJIbHBIX JICKIUA ¢ BO3MOXKHOCTBIO B3aUMOJICHCTBHUS BCEX
Y4aCTHUKOB AUCTAHIITHOHHOI'O 06yqu1/I$1, MNpOBCACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIAAAMHU W 3allIUThl BBIITOJIHCHHBIX
pa60T, OpOBCACHUA TPCHUHI'OB, OpraHu3aluu KOJUICKTHUBHOM pa60TLI;

- TMpUMEHEHHWE JMCTAHIIMOHHBIX O00pa30BaTEIbHBIX TEXHOJOTMH I OpraHu3amud (GOopM TEKyIIEro M
MIPOMEKYTOYHOTO KOHTPOJIS;

- YBCJIMYCHHUC TIPOAOJIKHUTCIIBHOCTH CHAavu 06y‘IaIOH.[I/IMC$[ HWHBAJIMAOM WA JIMIOM C€ OrpaHUYCHHBIMHU
BO3MOXKHOCTAIMU 310POBbS (I)OpM HpOMe)KyTO‘IHOfI aTTeCTalliy 110 OTHOIICHHUIO K YCTaHOBHGHHOﬁ MIPOAOJDKUTCIIBHOCTH UX
caadu:

- TIPOJIOJDKUTENLHOCTH CoadM 3a4éTa WM dK3aMeHa, TIPOBOJAMMOTO B MHUCHMEHHOU (opme, - He Gonee deM Ha 90
MUHYT;

- TPOJOIKUTEIHHOCTH TOATOTOBKH OOYYAIOIIErocss K OTBETY Ha 3ayéTe WM JK3aMeHe, NPOBOJUMOM B YCTHOU
¢dopme, - He Oonee yeMm Ha 20 MUHYT;

- IPOJIOJDKUTENEHOCTH BBICTYIUICHHUS 00yJarolerocs Ipyu 3aliTe KypcoBoi paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma cocraBieHa B coorBercTBHH ¢ TpeboBaHusAMH PI'OC BO m ydueOHBIM ITaHOM TIO HAIPaBJICHUIO
44.03.04 "TIpodeccuonanpHoe oOydeHHe (MO oTpacisaMm)" W MPOQWII0 MOArOTOBKH "ABTOMATH3AIMS YHEPTETHYCCKIX
cucrem".
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K paboueti npocpamme OUCYUNIUHBL (MOOYIIsL)
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denepanbHOE rOCYIApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE BBICIIIEr0 00pa3oBaHus
"Kazancknit (IIpuBomkckuit) ¢penepaabHbIl yHUBEPCUTET
EnaOyxckuii uHCTUTYT ((romman)

DOoH/] O1LIEHOYHBIX CPEACTB MO AUCUUILIMHE (MOIYJII0)
MartemMaTuKa

Hanpasnenne moarorosku: 44.03.04 - IlpodeccuonansHoe 00ydeHHe (IO OTPACIISIM)
[podunb NOArOTOBKU: ABTOMATH3ALMS YHEPTETHICCKHX CHCTEM

KBamdukanus BeITyCKHUKA: OaKaiaBp

dopma 00ydeHHs: 3a049HAs

SI3bIK O0yUEHHS: PyCCKUit
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1. CooTBeTCTBHE KOMHeTeHIII/Iﬁ IVIAHUPYEMBIM pe3yJabTaTaM oﬁyqemm 0 TUCHUIIJINHE (MOIlyJIlO)

Koa n
HAaNMEeHOBaHHe
KOMIIETeHIIHH

l/lHlII/IKHTOpr JOCTHIKCHUA
KOMIECTCHIIUH NJIH lIaHHOﬁ JUCHHUIIJIMHBI

OlleHO‘-leIe CpeacTBa TEKyLIEro
KOHTPOJIA U IlpOMe)KyTO'lHOﬁ arrecranumu

VYK-1. - Criocoben
OCYIIECTBIISITH MOUCK,
KPUTUYECKUN aHAIN3 U
CHHTE3 HHPOPMAIIUH,
MPUMEHSTH CHCTEMHBII
MOAXO JUISl PEILICHUS
MOCTaBJICHHBIX 3a/1a4

3HaTh METOAMKH CUCTEMHOIO ITOAX0Ia IS
peIlicHHS CTAaHIAPTHBIX U HECTAaHIAPTHBIX
y4eOHBIX 3a7a4 110 OCHOBHBIM pa3/iesiaMm
MaTEMAaTHKH

YMeThb 0CyIIECTBIATh OUCK, KpUTUUECKUN
aHaJIM3 ¥ CUHTE3 HH(OPMAIHH 110 OCHOBHBIM
paszenaM MaTeMaTHKH; IPUMEHATh
CUCTEMHBIH MOAXO] VIS PEeLIeHUs
CTaHJApTHHIX U HECTaHJAPTHBIX Y4eOHBIX
MaTeMaTHYECKUX 3a7ay

BJ'IaI[eTI) HaBbIKaMHM MOUCKA, KPUTUYECKOT'O
aHaJM3a ¥ CHHTe3a MH()OPMAaLUH 110
OCHOBHBIM pazjieilaM MaTeMaTHKHY;
OCHOBHBIMH METOJIAaMH ITOCTAaHOBKH,
HCCIICIOBAHUS U PELICHUS yUeOHBIX
MaTeMaTHYeCKUX 3a1ad.

Texkymmii KOHTPOJIb:

[TucemMeHHas paboTa Mo TemMam:

Tewma 1. JIuneitnas anreOpa. Tema 3.
Beenenue B ananus. Tema 5. HTerpansHoe
HcYrCIIeHne (PyHKIMIA OTHON TIEpEMEHHOM.
Tema 8. Paapl.

YCTHBINM 0IpocC 10 TEMaM:

Tema 1. Jluneitnas anreopa.
Tema 2. Ananutudeckas reomerpus. Tema
3. BBeieHue B aHANH3.
Tema. Tema 5. IHTerpanbHOE UCUUCIIEHUE
¢byHkumii ogHOM iepemenHoi. Tema 6.
JuddepennmnanbHoe UCYUCICHHE QYHKIMNA
HECKOJIbKUX IepeMeHHbIX. Tema 7.
WHTerpansHOE HcUHcneHNe QYHKINN
HECKOJIbKUX nepeMeHHbIX. Tema 10. Teopus
BEPOSITHOCTEH M MaTeMaTHIeCKast
CTaTHCTHKA.

KontponbHas pabora 1o remam:
Tema 4. TuddhepenpanbHoe
ucyKciaeHue GyHKIHMA OHOH epeMEeHHOM.
Tema 5. HTErpanpHoe UCYUCIEHUE
GbyHKUMI OHOW TIepeMeHHON
Tema 6. uddhepeHnmanbHOe HCYHCTICHNE
(YHKIMH HECKOJIBKHX NepeMeHHbIX. Tema 7.
WnrerpanbsHOE Mcuucinenne GyHKIMNH
HECKOJIbKUX IepeMeHHbIX. Tema 9.
HduddepeHnnansHpie ypaBHSHUS.
I[IpomesxxyTounasi aTrecTanus:
3auem, sx3amen

2. Kputepun oueHMBaHUS c()OPMUPOBAHHOCTH KOMMeETeHIUI

K 3auTeHo He 3auTeno
oMie Bbicokuii ypoBeHb Cpennmii ypoBeHb Hu3skuii Huzke
TeHl | (OTJIM4YHO) (xopo1o) YPOBeHb NOPOroBOro YPOBHS
s (yAoBJ1eTBOPHUTEIbHO) | (Hey/l10BJIeTBOPHUTEIb
HO)
VK-1 | 3HaeT METOIMKYN CUCTEMHOr0 | 3HAeT METOIAMKU 3HaeT (parMeHTapHO He 3naer meronuku

MOJTXO1a JJISl PEIICHUS
CTaHJAPTHBIX U
HECTAaHIAPTHBIX YUCOHBIX
3aJ1a4 110 OCHOBHBIM
pasnenaM MaTeMaTHKH

CHUCTEMHOI0 OAX0/a JUIs
pelleHysl CTaHJapTHBIX U
HECTaHJapTHBIX y4eOHBIX
3aJa4d 10 OCHOBHBIM
paszesnaM MaTeMaTHKH.
JlommyckaeT mpoGensI B

3HAaHUU OTACIIBHBIX MCTOIHUK

METOJIMKH CUCTEMHOTO
MTOJIXO/a JJISl PEIICHUS
CTaHJIapTHBIX
¢usndeckux 3agad.,
HCIIONIE3YyeT Hanbosee
TPOCTBIC METOAUKH UX
peleHus

CHUCTEMHOTIO IOJX01a
JUTSL peLIeHUst
CTaHAAapPTHBIX U
HECTaHJapTHBIX
y4eOHBIX 3374 IO
OCHOBHEBIM pasJienam
MaTEMAaTHKH

YMeer ocyIecTBIsATh MOUCK,
KPUTHYCCKHI aHATN3 U
CHHTE3 WH(POPMAITUH TIO
OCHOBHBIM pasjienam
MaTeMaTHKH; IPUMEHSTh
CHUCTEMHBIN MOIXO IS
peLICHHS CTaHAAPTHBIX H

YMeeT ocyecTBIsATh

IIOUCK, KpI/ITI/I"IeCKI/Iﬁ aHaJIu3

Y CUHTE3 HH(pOpMaIH 1Mo
OCHOBHbBIM pasjiesiam
MaTEeMaTUKH; IPUMEHSTh
CHCTEMHBIH MMOJXO[T ISt
peLICHUsI CTaHAAPTHBIX

YMeer ocy1iecTBIsATh
MTOWCK, KPUTUICCKUI
aHaJM3 U CUHTE3
nH(pOpMAITHH;
3aTpyIHsETCs B
MIPUMEHEHHUU
[IPUMEHSTh CHCTEMHOTO

He ymeer
OCYIIECTBJISATh MOUCK,
KpPUTHYECKUH aHAIN3 U
cUHTE3 HHPOPMAaLUH
IO OCHOBHBIM
paszenam
MaTEeMaTHKH,




HECTAaHAAPTHBIX y‘-Ie6HI)IX
MaAaTCMaTUYCCKHUX 3a1a4

y‘ICGHLIX MaTCMaTUYCCKUX
3aaa4

MOJIXO/ JJIsl PEIICHUS
CTaHIAPTHBIX YUCOHBIX
MaTeMaTHYCCKUX 3a]1ad,
JIOITyCKasi OITUOKH B

METOJIaX MX M pacyeTax

MIPUMEHSTH
CUCTEMHBIH MOJIX0]T
JUISL peILIeHUs
CTaH/apTHBIX U
HECTaHJapTHBIX
yueOHBIX
MaTeMaTHIECKHX
3amad

Biageet HaBBIKAMU ITOUCKA,
KPUTHYECKOTO aHAIIN3a 1
cHHTEe3a HHPOPMALIUH 110
OCHOBHBIM pazfeiam
MaTeMaTHKH; OCHOBHBIMH
METO/IaMH TIOCTaHOBKH,
HCCIIEJOBAHMS U PELICHHS
y‘-Ie6HI:IX MATEMaATUYCCKUX
3amad

Brageet HaBBIKaMU IOUCKA,
KPUTHYECKOTO aHAIN3a U
CHHTE3a HHPOPMALIUH 110
OCHOBHBIM pazzienam
(hM3KKH; CTIOCOOHOCTBIO
NPUMEHSTH CHCTEMHBII
TOAXOJ JUISl pEIICHUS
CTaHJAPTHBIX yqe6H1>1x
HaBbIKaMU IIOHUCKaA,
KPUTHYECKOTO aHajM3a 1
CHHTe3a HH(OpPMAIIUH 10
OCHOBHBIM pazfieiam
MaTeMaTHKH; OCHOBHBIMH
METOAaMH IIOCTaHOBKH,
UCCIICIOBAHUS U PELICHUS
y4eOHBIX MaTeMAaTHIECKUX
3aJa4 3aJa4, UCTIBIThIBACT

Bnageet vactuuHO
HaBBIKAMH TTOHCKA,
KPUTHUYECKOTO aHaIN3a
U CHHTE3a
nHpOpPMAIINH;
JIOTTYCKaeT OLIUOKH B
BBIOOPE METOUK
peUICHUA CTaHAapTHBIX
HaBbIKaMU IIOMCKa,
KPUTHYECKOTO aHaJIM3a
U CUHTe3a HHPOpMAIUU
10 OCHOBHBIM pazjenam
MaTeMaTuKHy,
OCHOBHBIMH METOJaMHU
MIOCTaHOBKH,
HCCIIEIOBAHMS U
peleHus yueOHbIX

He BimageeT HaBBEIKaMu
MIOUCKA, KPUTHIECKOTO
aHaJIM3a ¥ CHHTE3a
HHPOPMALINH 110
OCHOBHBIM pa3iesiaM
MaTeMaTuKH;
OCHOBHBIMH METOJIaMHU
MOCTaHOBKH,
HUCCIICAOBAHUA U
pereHust yueOHbIX
MaTEMAaTHYCCKUX
3amaq

3aTPyAHCHUSA B pCIICHUN MaTCMaTHUYCCKUX 3aJ1ay.

HCCTAHJAAPTHLBIX 3aJ1a4

3. Pacripeneiienue oeHoOK 3a )OPMBI TEKYIIET0 KOHTPOJISI H POMEKYTOUHYIO ATTeCTALNIO

Tekymuii KOHTPOJIb!

1 Kypc ycTaHOBOYHAsI M 3UMHSISI CECCHSL.

[Mucemennas pabota. Tema 1. Jluneiinas anreOpa. Tema 3. BBenenue B aHanms.

VYceraerit onpoc. Tema 1. Jlunetinas anredpa. Tema 2. Ananutudeckas reomerpus. Tema 3. BBenenne B aHanms.
KontpomsHas pabora. Tema 4. Auddepennnansnoe ucuucnenue GyHKIANA 0THON TePEMEHHON

1 Kypc neTHss ceccus.

IMucemennast padota. Tema 5. HTerpagbHOe UCUKCICHNE PYHKIME OHON EPEMEHHOM
Yerasiif onpoc. Tema 5. MHTerpansHoe ncunciaeHne GyHKuuii ogHoi nepemennoil. Tema 6. uddepenimansHoe
ucumcieHue QyHKIHUI HECKOJIBKHIX NepeMeHHbIX. Tema 7. HTerpanpHoe ncuncienne QyHKIUI HECKOJIIbKUX TIEPEMEHHBIX.

Kontponbnas pabora. Tema 5. MurerpansHoe ucunciieHne GpyHKIMH o1HOM nepeMeHHOi. Tema 6.
Huddepennunansaoe ucurcienne GyHKIMH HECKOJIbKHUX MepeMeHHbIX. Tema 7. HTerpanpHoe ucauciaenue QyHKIHA
HECKOJbKUX NEPEMEHHBIX.

2 Kypc yCTaHOBOYHAsl CECCHS.

ITucemennas pabota. Tema 8. Psinpr.

VYerusrii onpoc. Tema 10. Teopust BeposTHOCTEH W MaTeMaTHYECKasi CTATHCTUKA.
Kontponsnas pabota. Tema 9. [luddeperunansapie ypaBHEHHS.

BrmonHeHne Kaka0T0 OIICHOYHOTO Cp€ACTBa OLCHUBACTCA 1O IIKAJIE: OTJIMYHO, XOPOIIO, YIOBJIECTBOPUTEIIBHO,
HEYIOBJICTBOPUTECIILHO.

061112171 OIICHKA 3a TeKyIIII/Iﬁ KOHTPOJIb MPEACTABIACT coboii CpeaHEC 3HAUCHNUE MCIKTY MTOJTYUCHHBIMH OLICHKAMU 3a
BCC OLICHOYHBLIC CPEACTBA.

IIpomexxyTouHas arTecTanus:
1 Kypc 3UMHSIS — 3a4eT, KOHTPOJIbHAs paboTa;

1 Kypc neTHss ceccum — 3a4er.
2 Kypc yCTaHOBOYHAs CECCHSI — SK3aMEH.



B KaXXa10M OujeTe Ha 3a4eTe (3K3aMeH€) JiBa OLEHOYHBIX CPCACTBA: yCTHbIﬁ WJIM IUCbMEHHEINA OTBET Ha BOIIpOC U
peUICHUC 3a1a4U.

BeimosHeHHe KaXJ0ro 3aJaHus 3a MPOMEXKYTOUHYIO aTTeCTallMI0 OLEHMBACTCS IO IIKaje: OTJIMYHO, XOPOIIO,
yJIOBJIETBOPHUTENHLHO, HEYI0BJIETBOPUTEIBHO.

OO01as o1eHKa 3a MPOMEKYTOUHYIO aTTECTaLlUIO IIPEICTaBIsIeT CO00H cpeHee 3HaYCHHE MEXIY MOTy4eHHBIMH
OLICHKaMH 3a BCE OLICHOYHbIE CPECTBA IIPOMEKYTOYHON aTTECTallUH.

B ciydae HEBO3MOXKHOCTH YCTAaHOBJICHHS CPEAHETO 3HAUCHHUS OLICHKH 32 IIPOMEXKYTOYHYIO aTTeCTaluio (HapuMmep,
«XOPOIIO» WK «OTIIMYHO» ), HTOTOBAsI OLICHKA BEICTABIISICTCS HK3aMEHATOPOM, MCXOS U3 IIPUHIIHIIA CTIIPABSIUINBOCTH U
OecCIpUCTPACTHOCTH Ha OCHOBAHHH OOIIIET0 BIEYATIICHHUS O KAUYeCTBE M TOOPOCOBECTHOCTH OCBOCHHUS O0YUAFOIIIIMCS
JUCHUTUTAHBI (MOIYIIA).

CootBercTBrE 0ajI0B U OLIEHOK:

s 3a4eTa
3auyTeHo
He 3auteno

Jlnst ax3amMeHa:
OTnuyHO

Xopomio

Y 10BNETBOPHUTEIHEHO
HeynosnerBopurensHo

4. OHeHO‘lHLIe CpeaACTBA, NMOPHAAOK UX NIPUMECHECHUS U KPUTEPUHN OLICHUBAHUA
4.1. OlIeHO‘{Hl)Ie CPpEACTBA TEKYHIECI0 KOHTPOJIsA

4.1.1. lIncbmennas padora. Tema 1. JInneiinas anreopa. Tema 3. Beegenue B anaaus. [lpeaennt. Tema 5.
HNurterpanbHoe ucuucjieHue pyHkuuii oqHoi nepemenHoii. Tema 8. Psigbl.

4.1.1.1. Ilopsaaok NpoBeIeHNs U MPOLEAYPA ONEHHBAHHUS.

OOyuaromiyecst MOIy4aroT 3aJJaHUe M0 OCBELIEHUIO ONPEICIEHHBIX TEOPETUUECKUX BOIPOCOB WU PELICHUIO 3a/ay.
Paborta BbIMONIHSIETCS MUCBMEHHO U cAaéTcs mpemnoapareiito. OLEHUBAIOTCS BIaJEHUE MAaTEPUAJIOM 110 TeMe PaboThl,
aHAJIUTHYECKHE CTIOCOOHOCTH, BIIaJIeHHE METOIaMH, YMEHHUS M HaBBIKH, HEOOXOJUMBbIE IS BBITOTHEHUS 3aaHUH.

4.1.1.2 Kputepus oeHUBAHUS

OueHKa «OTIHYHO)» CTABUTCS, €CJIM 00yUYaromuiics:

[IpaBunbHO BBIMOIHUI BCe 3afaHus. [IpogeMOHCTpUpOoBai BEICOKUAN YPOBEHb BlafeHUs MaTepuanoM. [IposBieHsl
IIPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHS K BBITOJHEHUIO KOHKPETHBIX 3aaHHMH.

OueHKa «X0pOLI0» CTABUTCS, €CJIH 00yUyalommiics:

[IpaBupHO BHIOTHII OOJBIIYIO YacTh 3agaHuil. [IpucyTCTBYIOT He3HAUNTENbHBIE OMOKH. [IpogeMoHCcTpHpOBaH
XOpOH_H/Iﬁ YPOBEHb BJIaJICHUA MaTECPUATIOM. HpOﬂBJ’leHbl Cpe€aHue CIIOCOOHOCTH NIPUMEHATH 3HAHUA U YMCHHUSA K
BBITIOJTHEHUIO KOHKPETHBIX Sa}IaHI/II\/’I.

OueHKa «yAOBJIEeTBOPUTEIbHO» CTABUTCS, €CJIM 00ydarommiics:

3amaHus BRITOJHMII O0Jiee YeM HamoJoBHHY. IIpucyTcTBYIOT cepré3nble ommoOku. [TpogeMorcTprpoBaH
yHOBHeTBOpHTeHBHBIﬁ YPOBEHb BJIAJICHUA MaTECPUATIOM. HpOHBJ’leHBI HHM3KHUE CIIOCOOHOCTH MMPUMEHATH 3HAHUA 1 YMCHUSA K
BBITOJIHEHHIO KOHKPETHBIX 3aJlaHUH.

OneHka «HeyI0BJECTBOPHTEIbHO» CTABHTCS, €CJIM 00y4alommics:

3aaHus BBINOJIHUI MEHEE YeM HaloJOBUHY. IIpo1eMOHCTpUpPOBaH HEYJOBIETBOPUTEIbHBIN YPOBEHD BIAJCHUS
MarepuasioM. [IposiBiIeHBI HeOCTaTOYHbIE CIIOCOOHOCTH NPUMEHSTh 3HAHHSI M YMEHHSI K BBIIOJHEHHIO KOHKPETHBIX
3aaHu.

4.1.1.3. Conep:xanue oleHOYHOTO CpeACTBA
1 Kypc ycTaHOBOYHASI W 3MMHSIS CECCHMS.
Temnl 1,3.

Bapuanr 1



h% ;+\/x+2

1) Haiitu oGmacth onpeneneHust GyHKIHHN lg(1-x)
2) BoraucanTh mpenes:

o VxE+1-1 2ctg2x 2+ X
lim == lim X_¢t9X lim (55222
1 x—0 /xz +16_4; 2 x—0 S|n 3X ; 3. X300 X—3)

3). Uccnenoath GyHKIMK Ha HepepbIBHOCTH. MccnenoBars Touku paspsiBa. [loctponts rpaduk stux GpyHKuunit

f(x)=

1 -3
3 -2 4
1 4 -10

4). BBIYHCIUTE OTIpeIeIUTENh
2X, +5X, +6X, =2,
X, +2X, +5X, =4,

. X, +3X, +2X; =-1.
5). Pemmmts cuctemy ypaBHEHHII o mpaBmity Kpamepa:

Bapnant 2

B Vx+1
YT 92+ x)

1) Haiitu o6macth onpenencHus HYHKIHH
2) BeruucauTh IpeaebL:

i J2x+3-1 im In(1+ 5xzsin X) im (E)zxa
L i Brx2. 0 gl L 3y r 4
3) UccnenoBath (hyHKIWU Ha HETIPEPBIBHOCTE. MccneqoBaTh TOUKH pa3phiBa. [locTpouts rpaduk 3THX QYyHKITHI
3%, x<0
J(x)= x+3,x>0
2 -1 3
0o 2 1
1 -2

4) BeraucinTh OnpeeanTeNnb
5) Pemmte cucteMy TMHEHHBIX YpaBHEHUIL:

X, + X, +3X; +2X, +5%;, =0
X, +2X, +2X; + X, +3X; =0
2X; +3X, +5X; +4X, +7X; =0

1 Kypc JeTHANA ceccus

Tema 5.

BAPHUAHT 1 BAPUAHT 2

1. Haitinute nepBooOpa3uyio QpyHKIHU _ gp2x
y = sin X + cos 2x P paswyto 4y 1. Haiimure nepBooOpasHyro GpyHKIHH y=4e

a) e2x+1 +C
1 6) 4e?* 4 C
_cosx+§sin 2x+C B) 221 | &

a) —COsx—sin2x+C

0)

B) COSX —sin2x+C

o J(x* —2x+3)dx J(x*+ 4)xdx

pXi—2x+3+C.

paBeH: 2. Unterpan paBeH:




6)2x—2+C, )%—I-Zx:—l-c
= 2 a ;
——x"+3x+C = 2
3 . - A
B) ; 6) 3 +4x° + C;
x* 1 9
5) 4 Toxt+ C;
f dx Jr dx
3.“ =+ paBeH: 3. 3x—E paBeH:
1
a) {x+2)2 + C; a) (3x—8)72 + C;
6)1n|x|+C. 6)1n|3x—8|+{?.
g Inlx +2[+C. )§1n|3x—a|+c
B ;
9 4
1
ax [@x- )X
4. UnTerpan 4 ‘/; paBeH. .. 4. UnTerpan 1 X paBeH...
9 m
Icos3XdX Isin xdx
5. WnTerpan -3¢ paBeH: 5. Unrerpan —27 paBeH:
a)l; 6)-1; B) 0 a)2; 6)-2; B) 0
6. ®opmyia 6. . Dopmyna
j f (x)dx = F () — F(a) judv = [uv]: - jvdu
a Ha3bIBaCTCs a a Ha3bIBaeTCS
(hopMyIIoH. .. (hOpMYJION. ..
dx dx
7. Wnrerpan ° 4= 95X pagen. .. 7. Vurerpan ° 4+ x* paBeH. ..
3n m
J' cos 2Xdx _[ sin 2xdx
8. UnTerpan ™ paBeH: 8. Unterpan © paBeH:

a)l; 6)-1; B) 0

a)2; 6)-2; B) 0

2 KYpC YCTAHOBOYHAS CECCHS.
Tema 8.

[Tonb3ysck onpesieneHneM, UCCIeI0BaTh Ha CXOIMMOCTh U HAUTH CyMMY psija.

i 1

1 (2n-=1)(2n+1)

1. HCCHC}IOB&TB Ha CXOAMMOCTH C ITOMOIIBIO ITPU3HAKOB:

Zsinin;
a) CpaBHEHHS -1 2
1(n+l
Eal )

B) Komu n-13 n

i 2n-1
6) lamambepa " (\/E)n
> 1
—ninn

T') HHTETPAIBHOTO

2. HccnenoBath psij Ha aOCOMIOTHYIO, YCJIOBHYIO CXOAUMOCTh N=L

25

(+/3)"

tg"x

3. OmpenenuTh 00JaCTh CXOAUMOCTH psia =1

ilO” X"

4. HaiiT MHTepBAI, pagyC I 06IACTh CXOAMMOCTH CTETICHHOTO psiza N=1




5. Toxnb3ysce paznoxxenneMm B psit Teitliopa OCHOBHBIX 3JIEMEHTapHBIX (DYHKIMH, pa3iokuTh B paj Teiinopa B

y Xo f(x)=Inx,x, =1
OKPECTHOCTH yKa3aHHOM TOYKH ° (DYHKIHIO .

© 2n-1

ZZn—ll

6. Haiiti cymmy creneHHOTO psna n=1

4.1.2. Ycruslii onpoc. Tema 1. JIuneitnas anreopa. Tema 2. Ananntudeckas reomerpus. Tema 3. Beenenne B
a"nagu3. Tema 5. UuTerpaibHoe ucuncienne pynkuuii oqnoii nepemennoii. Tema 6. Iuddepennnansuoe
HcuyHcjIeHne GyHKIUI HecKOJIbKUX nepeMeHHbIX. Tema 7. UHTerpajibHoe ucunciaenne GyHKIMI HECKOJIbKHX
nepeMeHHbIX. Tema 10. Teopusi BeposiTHOCTell M MaTeMaTHYeCKasi CTATHCTHKA.

4.1.2.1. ITopsiaok npoBeaeHUs] U MPOLEAYPA OLleHUBAHUS.

YCTHBIH OIPOC MPOBOAMTCS HAa MPAKTHUYECKNX 3aHATHAX. OOydaromuecs BEICTYTAIOT € TOKJIAAaMH, COOOICHUSIMH,
JIOTIOJTHEHUSIMH, YYaCTBYIOT B TUCKYCCHH, OTBEYAIOT Ha BOIPOCHI npemnoaaBaTesns. OleHUBAaeTCs yPOBEHb JOMAIIHEH
MOJITOTOBKH T10 TEME, CIOCOOHOCTh CUCTEMHO U JIOTHYHO M3JIaraTh MaTepHall, aHaIM3upOBaTh, (OPMYIHPOBATH
COOCTBEHHYIO ITO3UIINIO, OTBEYATH HA JIOMOJHUTEIbHBIE BOIPOCHI.

4.1.2.2 Kputepus oeHUBAHUS

OueHKa «OTJIMYHO)» CTABUTCS, €CJIM 00y4Yaromuiics:

B oTBeTe KauecTBEHHO pacKphll cofep:kaHue TeMbl. OTBET XOpOIIO CTPYKTypHupoBaH. [IpekpacHo ocBoeH
MOHATUIHBIN annapat. [IpoileMOHCTpUpOBaH BEICOKHI ypOBEHb NOHUMaHUs MaTepuana. [IpeBocxoaHoe ymeHue
(OopMyYIHPOBATE CBOU MBICITH, 00CYKIATh TUCKYCCHOHHBIE TIOI0KECHUSI.

OueHKa «X0polI0» CTABUTCS, €CJIH 00yUyarommiics:

OcHOBHBIE BONPOCHI TEMBI packpbul. CTPYKTypa OTBETA B LIEJIOM aJIeKBaTHA TeMe. XOPOILIO OCBOEH NOHATUNHBIM
armapart. [IpogeMoHCTpUpOBaH XOpOoILIHi YPOBEHb MIOHUMAaHUsI MaTepualia. Xopoliiee yMeHne GopMynupoBars CBOH
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC IMOJIOKCHUS.

OueHka «yA0BJIEeTBOPHTEIbHO» CTABUTCS, €CJIM 00yqarommiics:

Temy wactTruHO packpbul. OTBeT ciabo cTpykTypupoBaH. [loHATHITHBIN anmapaT ocBoeH YacTu4HO. [loHnManue
OT/ICJILHBIX MMOJIOKSHHUI U3 MaTepHaa mo TeMe. Y IOBJICTBOPUTEIIbHOE YMEHHE (JOPMYITHUPOBATH CBOU MBICIIH, 00CYKIaTh
JUCKYCCHUOHHBIC IMOJIOKECHUA.

OueHkKa «Hey10BJIEeTBOPHUTEIbHO» CTABUTCS, €CJIU 00yqaroluiics:

Temy He packpsul. [IOHATHIHEIA anmapaT 0CBOSH HEYJOBICTBOpHUTENEHO. [loHMMaHne MaTeprana pparMeHTapHOe
W oTCcyTCTBYeT. Heymenue GopMymupoBaTh CBOM MBICIH, 00CYKIAaTh AUCKYCCHOHHBIC MTOJOKCHUS.

4.1.2.3. ConepxxaHne OLIEHOYHOT'O CpeACTBa

1 Kypc 3uMHsIS ceccus.

Tewmsr 1,2, 3

. Onpenenureny.

. Marputipl.

. CucteMsl nuHENHBIX ypaBHEHUH. Pemenne cucrem metogqoM Kpamepa.
. CucteMsl TMHENHBIX ypaBHEHUH. PellleHne cucteM METOA0M raycca.

. CucteMsl TMHENHHBIX ypaBHEHUN. Penlenne cucteM MaTpU4YHBIM METOAOM.
. Bextopsr.

. PaznoxeHune BeKTOpa 0 KOOPIUHATHBIM OCSM.

. CkansipHO€ IpOU3BEIEHUE BEKTOPOB.

. BextopHOe npon3BeneHne BEKTOPOB.

. CMemraHHOE TIPOU3BEICHIE BEKTOPOB.

. IIpsiMast MMHUS HA IIOCKOCTH.

. IIpeobpazoBanne KOOpAUHAT.

. KpuBele BToporo nopsiaka Ha II0CKOCTH (OKPY>KHOCTb, JUIHIIC).

. KpuBbie Broporo nopsijka Ha miiockocta (Turiepoosra, mapabona).

. [InockocTh B mpocTpaHCTBE.

. YpaBHeHHE NpsMOH B IPOCTPAHCTBE.

. [loBepxHOCTU BTOPOrO MOpsiaKa.

. BepxHsis ¥ HIKHSAS TPaHU YUCIIOBOIO MHOXKECTBA.

O 01N N KW —
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19. AGcoroTHast BeIMUMHA ICHCTBUTEIBHOTO YHUCTIA.

20. OyHKIMU U UX CBOMCTBA (MOHOTOHHOCTh M OTPAHUYEHHOCTH).

21. ®yHKIMHY U UX CBOMCTBA (UETHOCTh-HEUETHOCTD, NEPUOTUUHOCTD).
22. Yucnossle mocaenosarensHoctu. [Ipenen nocne oBaTebHOCTH.
23. IIpenen ¢GpyHKIMH B TOUKE.

24. TeopeMmsl 0 TIpesenax.

25. beckoHeuHO Maible (yHKIINH.

26. OgHOCTOpOHHME Tpeaensl. beckoHeuHo Oonpiire GyHKINN.

27. HempepsIBHOCTH (PYHKITUH B TOYKE.

1 Kypc JeTHAA ceccHus

Temn1 5, 6,7

. IlepBooOpazHast GyHKIMS U HEONPEIeICHHBI HHTETPaJl.

. CBolicTBa HEONPEAEICHHOTO HHTETpaa.

. IHTerpupoBanne TpaHCUEHICHTHBIX (YHKIHH.

. CBolicTBa OIpe/IeIEHHOTO UHTErpasa.

. Teopema o cpeHEeM 3HAUECHHU.

. OnpenenieHHbII HHTETPAT C TIEPEMEHHBIM BEPXHUM IIPEZCIIOM.

. ®opmyna Herotona-JleliOrumIIA.

. Berancnenne miuomann B I€KapTOBBIX M HOJISIPHBIX KOOPIMHATAX.

. Berancrienne o6beMOB.

10. Anuna n muddepenman ayru.

11. HecoOcTBeHHBIE MHTETPANIBI ¢ OECKOHEYHBIMU MTPEAEIaMU HHTEIPUPOBAHHSI.
12. InddepenuppoBanne ca0XHON GyHKINH.

13. HesiBHBIE pyHKLIMH.

14. KacartenpHast IJIOCKOCTh M HOPMaJIb K TIOBEPXHOCTH.

15. YacTHbIe TPOM3BOIHBIE BBICIINX ITOPSAIKOB.

16. TuddepeHnnansl BRICIIAX MOPSAKOB.

17. Beluncnenue ABOMHOTO MHTErpajia MOBTOPHBIM UHTETPUPOBAHUEM.
18. 3aMeHa nepeMeHHBIX B IBOMHOM HHTErpaje.

19. 3aMeHa nepeMEHHBIX B TPOMHOM HMHTErpale.

20. KpuBosuHEHBINA HHTETpal U €r0 OCHOBHBIE CBOMCTBA.

21. ®opmyna ['puna.

22. KpuBonuHeHHBIE HHTETpaJIbl, 3aBUCSIIHE TOJBKO OT Hadaja M KOHIIA ITyTH HHTETPUPOBAHUS.
23. KpuBonuHENHHBIN HHTETpa 0 AJINHE AyTH.

01NN DWW

Nel

2 Kypc YCTAHOBOYHAsI ceccHsi

Tema 10

1. IIpenmet Teopun BEpOSITHOCTEH, 311€eMEeHTapHbIH Hcxo. IIpocTpaHCTBO 31€eMEHTAPHBIX NCXOIOB.
2. Omnpeznenenue coObITHS (CITy4aifHOTO, TOCTOBEPHOTO, HEBO3MOXKHOT0). HecoBMecTHBIE COOBITHSL.
3. CymMMa U IpoU3BeICHHE COOBITHIA.

4. IIpOTUBOIONIOKEHHOE HCCIIEI0BaHUE COOBITHI. AsreOpa cOOBITHH.

5. Knmaccuueckoe omnpezenenue BeposiTHOCTH. [Ipumep.

6. Cratuctudeckoe omnpeseneHue BeposTHocTh. [Tpumep.

7. I'eomerpuueckue BeposiTHOCTH. [Ipumep.

8. Teopema cioxenus BepostHocTeil. O600IIeHHAs TeopeMa CI0KEHUS BEPOITHOCTEIA.

9. Omnpenenenrie yCIOBHOW BEPOSTHOCTH M HE3aBUCHUMOCTH COOBITHH.

10. Teopema yMHOKEHHS BEPOSTHOCTEH.

4.1.3. KonTpoabHast padora. Tema 4. [luddepennnanbnoe ucuncieHue GyHkuuii oqHoii nepemennoii. Tema S.
HNuTerpanbHoe ncuuciaeHue PyHKIMIl 0 HOI nepeMeHHOI
Tema 6. ludpdepennnanbroe ncuncienne GyHKIUil HeCKOJIbKUX NepeMeHHbIX. Tema 7. UHTerpajbHOe HCUHMCIeHHE
(ynkumnii HeckoabKNX NepeMeHHbIX. Tema 9. Iluddepennnaibubie ypaBHeHns.

4.1.3.1. lopsaaok npoBeeHUsI M MPOLEAYPA OLleHUBAHMSI.

KonTtponsHas pabora mpoBoautcs noma. OOydaromuecs mojlydJaroT 3aJaHus IS IPOBEPKH YCBOCHUS MIPOHASHHOTO
MaTepuana. PaboTa BBIIONTHSAETCS B MUCBMEHHOM BHUe U caaéres nmpenogasaremto. OIEHNBAIOTCS BIaJACHUE MaTepHAIIOM
1o TeMe pabOoThI, aHATTUTUIECKHUE CTIOCOOHOCTH, BIIaJICHHE METOIaMH, YMEHHUS M HABBIKH, HEOOXOMMBIE ISl BHITOTHEHHUS
3a/laHui.

4.1.3.2 Kpntepun oneHUBAHUS.



OueHKa «OTIUYHO)» CTABUTCS, €CJIM 00yyaronuiics:

IIpaBunbHO BEIMOIHII Bee 3afanus. [IpoaeMOHCTpUpOBal BHICOKUI YPOBEHD BliafieHus MaTtepuainoM. [IposBieHb
MIPEBOCXOJIHBIC CIIOCOOHOCTU MPUMCHSITh 3HAHWS U YMCHHUS K BBIMOJIHCHUIO KOHKPETHBIX 3aTaHHH.

OueHKa «X0pOUI0» CTABUTCS, €CJIH 00yUyalommiics:

[IpaBupHO BHIMOIHII OOJBITYIO YacTh 3agaHuii. [IprCcyTCTBYIOT He3HAUNTENbHBIE OmHOKHU. [IpogeMoHCcTprpoBaH
XOpOIINH YPOBEHb BlIaieHUs MaTepranoM. [IposBiieHbI cpeiHre CITIOCOOHOCTH IPUMEHSTE 3HAHUSA M YMEHHS K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

OueHKa «ya0BJIeTBOPUTEIbHO)» CTABUTCSH, €CJIM 00y4Yaromuiics:

3amaHus BEITOJHWII O0Jiee YeM HaloJoBHHY. [IpUCYTCTBYIOT cephé3nble ommoOku. [IpoaemMoHCcTprpoBaH

YAOBIETBOPHUTEILHBIN yPOBEHb BIaACHIUS MaTepruasoM. [IposiBICHBI HU3KHE CIIOCOOHOCTH IPHMEHSTh 3HAHUS U YMEHUSI K
BBITOJIHEHHIO KOHKPETHBIX 3a/laHUH.

OueHKa «HeyI0BJIEeTBOPUTEIbHO» CTABUTCS, €CJIU 00ydarommiics:

3aaHus BHIMOJIHII MEHEe YeM HarmojaoBuHY. [IpoieMOHCTpUpPOBaH HEYJOBIETBOPUTEILHBINA YPOBEHD BIIAJICHHS
MaTepuanoM. [IposiBICHBI HEJJOCTATOYHBIC CIIOCOOHOCTH MPUMCHSTH 3HAHUS U YMEHHS K BBIMTOJIHCHHIO KOHKPETHBIX
3aJaHuH.

4.1.3.3. Conep:xanue OLIECHOYHOI'0 CPEACTBA

1 Kypc 3UMHSS ceccHsl.

Tema 4.
1 BapuaHTt 2 BapUAHT
1. Haiimute mpon3BOIHYIO (DYHKIINU 1.HafinuTe npon3BoaHy0 QyHKIHH
15 5 4 2
==x =——X +3x"-2x+11
y 3 y 2 .
’ 6
2 Y =2x : 2) y' = -5x° +6x—x" +11x.
'=2x°. ,
0) y ; y’:—1x5+x3—x2+1lx
y =Ly 6) 4
B) 3 5) ¥y =-5x* +6x—x7.
r_ 5 ’
r ¥ =6x bV =—5x°+6x—2.

) f(x)zzf—§ f(x)=1x3—6|nx ')
2.Hatinnre , €CIIH X, 2.Ecimm 3 , TO paBHO...
1 2)0
3)3 4) 4

X _ 2
3.Mpoussonnas Gysxums ¥ € paBHa: 3.Iponssonmas dyrximm Inx paBHa:
2 2 1 1

/Zex. r:2ex. r_ = r_ =
9= 6 ' n X e 2,
y Y =26 o2 yo2
n Y =2 wo X onpo X

1 _ nX
y=—= 4. Bropas npousBogHas GpyHKIUH y=2 paBHa:
4.Bropas nponsBoHas GYHKIMN X "_2%In2
paBHa: a) y = ;

1
Y= X 6 Y =2:2"In2,

6
6 v — X' p ¥ =2""2.

3 )

B) V' = x'; "=2%In4
1 F) y .
F) y" = X4
5.BeIYucIuTh IPOU3BOAHYIO HYHKITUU 5.BeIYucIuTh POU3BOAHYIO (DYHKITUN
— yo _ .2
y=xe B TOUYKE Xg =1 y=x Inx B TOUKE
Xo =€
1) 2e




2) 3e 1) 2e
3) 2e+e? 2) 3e
4)e? 3) 2In2
4) 2(1+In2)
6. 6.
(sin 3x)’:_” () =
) 0 e T
B) 3sin6x r) 3c0S3x B) &" r)-e*

7. Haiimute yrioBoii ko3¢ duimert
KacaTeIbHOH, MPOBEACHHON K TpaduKy GyHKINN

f(x)=Inx+x?

a) 1; 0)0.5;
B) 3; r) 0.

L Xy =
B €ro TOYKe ¢ a0CIHCcCon

7. Haiinure yriioBoit K03 GUIMEHT KacaTeIbHON,
MIPOBEACHHON K TpaduKy GyHKINH
—6_ 2 _
f(x)=6-2x+15x B TouKe ¢ abeuccoii 0
a) 5; 0)1;
B) 2; r) -2.

8.HaiinuTe npon3BoaHyto GpyHKIUH
f(x)= _
2 f/(x) = xe* +6x2;
) f/(x) = 6x? —e’.
) f/(x) =e* —6x?

) Tl =6x"+e*

8. Haiinute nponsBoaHyto GpyHKIUH
y = 3sin x+ x* cos x

0 y' =3cosx—x*sinx

2) y' =3cos x — x°sin x + x* cos x
3 y' =3+ x?)cos x

gy ¥ =31+ x*)cosx—xsinx

2

_ 9.B y =In2x
9.Mpomssonsas dyskum > = In° x paBHa: _— TOpast POU3BOJHAS QYHKIMH
1 :
== ” 1
o’ X g y-zinx, o) X
,2Inx y - In x . 5
B) X 5 on o 2x, 6 X
y” — i
B) x? :
y" _ 1
r) 2x?
10. 10. Haiinure TaHreHC yriia HakjoHa KacaTeJlbHOMH,
MPOBEACHHON K TpaduKy GyHKINU
1 1 — 9y2 _ -
a)_ < 6) - .1:_2 f (X) =2X" +3x-8 B TOYKe ¢ abcIuccoi o
a)5; 0)4;
B) r) B) 15; r) 3.

1 Kypc JeTHSISI CeCCHsl.
Temnr 5,6,7.

1. BouMuMCIUTL HHTETPAIBL

a)jl—2x :

)J’ 3x+13
DIy x5 ®

o) .[ 2x—13

ﬁdx
3x°—3x-16

&N

0) _[x 1g°x dx
0 .

)J- 2x—1 J
3 —2x+ 6.

J‘ 1-vx+1
°) (1+¥x+D/x+1




7 X
ac) [sin'= d
S

2. Haittn nonssnii auddepernnan BToporo nopsiaka GyHKINH

HE3aBUCHUMBIC ICPEMEHHBIC.

z =/sinx +./cosy

,ecnnxny

z zZg

3. HaifTu yacTHBIC IPOU3BOIHBIC CIOKHON QYHKIIUH: <! |
z=In(x+y),x =sint +coss,y =cost +sins

/
. yA
4. Haiitu yacTHbIE Ipom3BoaHbIE * ' Y |

4x%® +8y—7° +e

X2+y?+22 —0.

5. Beraucnuts miomans GUrypbl, OrpaHnYeHHOH JINHUAMUI

x? er2 = 2x,

2 KYpC YCTAHOBOYHAS ceccHsl.
Tema 9.

x*+y>=4x, y=x, y=0.

Bapuanr — 1.

BapwuanT — 2.

1. O6uM pemierneM nudepeHIHaTLHOTO
n X
ypaBHEHHS y' =¢
SABJISIETCS (DYHKIHS:
@y=e"+Cix+C;
(b)y=e+C
y=Cie"+C

1. YpaBHeHue Buja
F(x,y"y")=0 JIOITyCKAeT MOHIKCHHE MOPSIKA C
ITOMOIILIO 3aMEHEI:

@y =z(x)

(b) y"=z(x)

©y'=x-2(x)

2. Kakoe ypaBHEHHE TOTy4aeTcs Mocie

” _ n?2
samens Y = 209 y3 ypasHenns yw'+y=(y)

2. Kakoe ypaBHeHHE NOITy4aeTcs mocie
MTOHMKECHUS IOPAKA U3 YPaBHEHHS
y” + y'tgx =sin 2x

@) yz'+y=12° (2) ¢ pasmenAIOMUMHUCS TEPEMEHHBIMU
' _ 2 (b) onHOpOIHOE
(b) yiz+y=zt (c) nuHeMHOE
’ 2
@ Y ty=Yy

3. Kakoe ypaBHEHHE TIOITy4aeTCs Mocie
TIOHM)KEHUS NTOPSIAKA U3 YPAaBHEHUS

’ ’ ’
y” — L In L + L
X X X
(a) ¢ pazaensOUMMECS TepEMEHHBIMU
(b) ogHOpOIHOE
(c) nuHeiHOE

3. JIuHeitHOe OAHOPOTHOE YPaBHEHUE TPETHETO
TnopsaKka UMECT BUMI:

@ ay" +a,y"+a,y" +a,y'+a,y=0

(b)
(©

m

ay"+a )y +ay' +ay=f(x)

ay"+ay' +a,y’ +a,y=0

4. IuddepeHnnanbHOMY YpaBHEHUIO
y'= 4y = 0 cooTBeTCTBYET XapaKTePUCTHUECKOE

4. IuddepeHnnanbHOMY YpaBHEHUIO
y" + 3y’ = 0 cooTBeTCTBYET XapaKTEpUCTHYECKOE

ypaBHEHHE: ypaBHEHHE:
(a) \2—4L=0 (@) \2+30=0
(b) 2L —4=0 (b) A2=30=0
(©) 22—4=0 (©) X2+3=0

5. Nano nuddepeHimanbHoe ypaBHEHHE
y/+ 2y +y = 0. Ykaxkure Bce KOpHH
COOTBETCTBYIOIIETO XapaKTEPHCTUYECKOTO YPABHEHHUS:

5. Jano muddepeHnnanbHOe ypaBHEHHE
y"+4y"+3y’ = 0. YxaxuTe Bce KopHH
COOTBETCTBYIOILIETO XapaKTEPUCTHIECKOTO YPABHEHUSI:

(@Ar=1 (@M=1,r0n=3
b)r=-1 bd)M=-3,Ah=-1
(C))\.lzlzz-l (c)k1=0k2=-1,K3=-3
6. Pemnth 6. Pemuth

ypashenue (2X —4Y +6)dx+ (x +y —3)dy =0

ypasrenne (2X + Y +Ddx — (4x+ 2y —3)dy =0

4.2. OueHo4YHbIE CPEACTBA MPOMEKYTOYHOI aTTeCTANMH

ITo nucturuIvHE IPeTyCMOTPEH 3a4eT B 1 1 2 ceMecTpax U 9K3aMeH — B TPEThbeM. 3aueT (9K3aMeH) MPOXOIAT TI0
owetam. B kakiom OnsieTe OIMH TEOPETHUECKHUIA BOMPOC M OJHA 3a/1a4a. 3aueT (9K3aMeH) MPOBOJUTCS B YCTHOH,
MMUCbMEHHON HJIM KOMITbIOTepHOU opme. OlleHHBACTCS BIIAJICHHE MATEPHATIOM, €ro CHCTEMHOE OCBOCHHE, CIOCOOHOCTh



MIPUMEHSTH Hy KHBIC 3HAHUsI, HABBIKM ¥ yMEHHS NIPH aHaJIM3e NPOOJIEMHBIX CUTYalli M PEICHUH PaKTHYECKUX 3a1aHHH.
OueHnBaeTcs CtocOOHOCTh aHANN3UPOBATH MATEMATUUECKHUE 331a4H, BBIJIEIISIS ATAIIBI €€ PEIICHHMs, IEHCTBHS 110 PELICHUIO
3aJjauu, 3HAaHUE OCHOBHBIX Pa3fejioB MaTeMaTHKH (MaTeMaTHUECKUM aHANIN3, aHATTUTUYECKas TeOMETpHs U INHEeHHas
anreOpa, 1uddepeHraIbHbIe YPaBHEHUS, TEOPHUsI BEPOSITHOCTH M CTATUCTHKA), B 00beMe HEOOXOAUMOM IS
OCYIIECTBICHHS TIPO(ECCHOHATBHO-TIEIarOTHUECKO JIeITEIbHOCTH, 3HaHUE POJIM MaTEMaTHKH U MIEPCIIEKTUB ee
NIPUMEHECHHUS B €CTECTBEHHBIX HayKax. OIeHNBaeTCAd YMCHNE HAXOIUTh, KpUTHYECKH aHATM3UPOBATh U BBIOMPATh
nHpopManuio, HEOOXOANMYIO I PEIICHHS TIOCTABICHHON 3a1a4H, TPUMEHSATH MTOTy4YCHHbIC TEOPETUIECKUE 3HAHUS Ha
MIpaKTHKe, GOpMyIHPOBATh NPHUKIIATIHBIE TPOOIEMBI Ha SI3bIKE YPABHEHHUH, CUCTEM YPaBHEHHUH, HEPABEHCTB, rpaQUIECKUX
MIPEACTABICHNUH, BJIaICHIE HABBIKAMHU I10 PEIICHHUIO CHCTEM JIMHEHHBIX YPaBHEHUH, TI0 HAXOKACHHIO IIPE/IEIIOB
TIOCJIEI0BATENILHOCTEH N QYHKIMH, 110 MeTogaM auddepeHIpoBaHns (yHKINH, IO BBIYUCICHAIO HHTETPAJIOB, PEIICHHUIO
1 epeHnnanbHbIX YPaBHEHUH, YMEHNE IPUMEHATH [TOJIy9YEHHbIE CIICIHANbHbIC HAYTHbIC 3HAHNUS [IPH PEIICHNH 3a1a4,
BJIaJICHHUE MPECTABICHUSAMH O CBSI3M MaTEMAaTHYECKOT0 aHaJIN3a CO IIKOJIBHBIM KypCOM MaTeMaTHKH, METOaMHU Hay4HO-
NeJaroruyeckoro UCCiea0BaHusl.

4.2.1. YcTHBII WIM NUCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsaiok npoBeAeHUsI U MPOLEAYPa OlleHUBAHMSI.

YCTHBIN UM IHCBMEHHBIM OTBET HAa BOIIPOC HAINIPABJICH HA IIPOBEPKY 3HAHMM OCHOBHBIX Pa3JeJIOB MAaTEMATUKH.

4.2.1.2. Kpurepuu olleHUBAHMSI.

OueHKa «OTJIMYHO)» CTABUTCH, €CJIM 00yYaromuics:

B oTBeTe KadecTBEHHO pacKphLI coaepikaHue TeMbl. OTBET XOPOIIO CTPYKTypupoBaH. [IpekpacHo ocBoeH
MOHATUIHEIN anmapat. [IpogeMoHCTpHpOBaH BEICOKUH YpOBEHb MOHUMAaHM MaTepHraia. [IpeBocxomHoe yMeHHe
(hOopMyYIHPOBATE CBOU MBICITH, 00CYKIaTh TUCKYCCHOHHBIE TIOI0KCHUSI.

OneHka «X0poLI0» CTABUTCH, eCJIN 00y4arouuiics:

OcHOBHBIE BOTIPOCHI TeMBI packpbul. CTPYKTypa OTBETA B 1I€JIOM aJIeKBaTHA TE€ME. XOPOIIO OCBOEH MOHSTUITHBIN
armapart. [IpogeMoHCTpUpOBaH XOpOLIHMi YpOBEHb TOHUMAaHHs MaTepuaia. Xopouiee yMeHue GopMyIupoBaTh CBOU
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC TTOJIOKCHUS.

OuneHka «yA0BJIETBOPUTEIbHO» CTABUTCS, €CJIM 00y4arommics:

Temy wacTruHO packpbul. OTBeT ciabo cTpykTypupoBaH. [IoHATHITHBIN anmapaT ocBoeH yacTuyHo. [loHnManue
OTJIENFHBIX MTOJIOKEHUIA U3 MaTepHaia mo TeMe. Y TOBICTBOPHUTEIbHOE YMEHHE (DOPMYITHPOBATH CBOM MBICIH, 00CYXIATh
JVCKYCCHUOHHBIC TTOJIOKEHUS.

OueHKa «Hey10BJIEeTBOPUTEIbHO» CTABUTCS, €CJIU 00yqaroluiics:

Temy He packpsul. [IOHATHITHEIH anmapaT OCBOSH HEYOBICTBOPUTENRHO. [loOHMMaHNe MaTeprana pparMeHTapHOe
Wi oTCyTCTBYeT. Heymenue GpopMymupoBaTb CBOM MBICIH, 0OCYKIATh JUCKYCCHOHHBIC ITOIOKEHHS.

4.2.1.3. OueHo4yHble CpeACcTBA.

Bonpocs! AJ151 yCTHOT0 MJIM IMCBMEHHOT0 0TBETA

3adeT. 1 Kypc 3UMHSAA ceccust

Bompocsl k 3auery:

. IIpsiMast Ha MIIOCKOCTH.

. Paznmunble popMbI ypaBHEHUH IPAMON Ha IIIIOCKOCTH.
. Yroa Mexy IpsIMbIMU.

. Paccrostnue ot TOUKM 10 IPSAMOI.

. [IpsiMast ¥ TUIOCKOCTH B MIPOCTPAHCTBE.

. YpaBHEHHE TIOCKOCTH U TIPSMOU B IIPOCTPAHCTBE.

. YToI MeXay MIOCKOCTSIMU.

. YTOI MEeX Iy MPSMBIMH.

. Yron Mex1y npsiMOi U IMIIOCKOCTHIO.

10. KpuBsie BTOpOTO MOpsAKa: 3IUTUIIC, THIIepOoITa, mapabona.

11. TTonsiTne BepXHEH 1 HIDKHEH TpaHei.

12. Obmee moHsATHE QYHKIIUH.

13. Tlpenen mocneaoBaTeIbHOCTH, IEPBOE ONpeeieHne peiena GyHkuuy B Touke (o ['eline), onpenenenne
npenena gyskiun B Touke o Komm. Teopema Bonpnano-Betieprpacca.

14. Onpenenuren.

15. MarpuisL.

16. Cucremsl IMHEWHBIX YpaBHEHUIA.

17. BexTopsl.

18. CxansipHO€ MPOU3BEAECHUE BEKTOPOB.

19. BexTopHOE MPOU3BEACHUE BEKTOPOB.

20. CMemmaHHOE TPOU3BEICHUE BEKTOPOB.

21. Onpenenenre Npou3BoAHON. Ee reoMeTpruecknii 1 MEXaHWIECKUIH CMBICIT.

22. ITIpon3BogHAs] CYMMBI, TPOU3BENEHHUS, YaCTHOTO.

23. Onpenenenre Npou3BoAHON. Ee reoMeTpruecknii 1 MEXaHWIECKUIH CMBICIT.

24. TTpon3BOJHBIE BBICITUX MOPSIKOB, TApaMETPHUIECKU 3aJaHHBIX (YHKITHIA.

25. Muddepenmmar.

O 0 N0 W~



26. Iuddepennnan cioxHoi Gpynkunu. Jnddepennuansl BEICIINX TOPSIKOB.
27. IlpaBuino Jlonurans.

28. Teopemsl 0 npezaenax GyHKIUH.

29. Tlpenen cla0xHOM (QYHKIIHUH.

30. IepBblit 3aMevaTeNbHBINA IPEIEI.

31. beckoneuHo Gonpmme GyHKINN.

32. IIpenen ¢pyHKIHM IPH CTPEMIICHUH apTyMEHTa K OECKOHEYHOCTH.

3auer. 1 Kypc JieTHSS ceccust

Bompocs! k 3auery:

1.ITepBooOpasHast GyHKIMS U HEONPE/ICIEHHBIH HHTETPaJl.

2.CBOHCTBa HEOIPEICIEHHOT'0 HHTEerpaa.

3.Tabiuua OCHOBHBIX HHTETPAJIOB.

4 .MHTerpupoBaHue MOJCTAHOBKON U 1O YaCTAM.

5.MHTerpupoBaHue paloHaIbHBIX (OYHKIHUH.

6./HTerpupoBanne NpOCTEHIIMX UPPALMOHAIIBHBIX M TPAHCIICHACHTHBIX (DYHKIIHUH.
7.3aga4n, IPUBOIAIIIE K HOHITHIO OIPENICICHHOTO HHTETpaa.
8.0mpeneneHHbIN HHTErpall.

9.Cymmsnl lap0y.

10.CymiecTBOBaHUE ONPEAETIEHHOIO HHTErpaIa.

11.MHTeTpHpyeMOCTh HETIPEPHIBHOM (DYHKIIHH.

12.CBoiicTBa onpeAeIeHHOTo HHTErpana.

13.Teopema o cpeHEM 3HAYCHUU.

14.OmnpeneneHHbI HHTETPa ¢ HEPEMEHHBIM BEPXHUM MPEIETIOM.

15.®opmyna Herotona-Jleiiouuna.

16.MHTErpHpOBaHNUe 10 YacTAM U 3aMEHa NepeMEHHOH B OIpeeICHHOM HHTETrpae.
17.KBanpupyembie GUryps.

18.Bpruncienue Ionaay B 1eKapTOBBIX U IOJISPHBIX KOOPAWHATAX.
19.Beruncnenue 00beMOB.

20.JmmHa n quddepeHnnan Iyru.

21.I1nouanp MOBEPXHOCTU BpalLEHUSI.

22 IlpuinoxeHusI OTPEIEICHHOTO HHTErpaia B (hU3UKE.

23.HecobGcTBeHHBIE HHTETPAJIBI ¢ OECKOHEYHBIMH TIpeesIaMi HHTETPHPOBAHMS.

JK3aMeH. 2 Kypc YCTAHOBOYHAsI cecCHs
Bompocs! k 3x3aMeny:

Bompocs! k 3x3aMeny:

. OObIkHOBeHHBIE MM epeHraIbabe ypaBHeHNs . HauanbHble ycioBus.
. YpaBHEHHUS C Pa3JeISIONIMMUCS IepeMEHHBIMU.

. OtHOpOTHBIE ypaBHEHHSI.

. JIuneliHble ypaBHEHUsI IEPBOTO MOPSIKA.

. [lonsiTne nuaeiHOTO MUQQEepeHINaTBHOTO YpaBHEHUS

. UaTerpupoBanme TMHEHHOTO OJHOPOAHOTO OU(PepeHINATEHOTO YPaBHEHNS C IIOCTOSHHBIMH K03 dunmeHTamu.
. Metox HeomnpeaeneHHbIX K03()(QUITHEHTOB

. [lorATHE YHCTIOBOTO Psifa M €0 CYMMBIL.

. CnoxeHune psaoB. Y MHOKEHHE pAa Ha YHCIIO.

. l'eomerpuueckas mporpeccusi.

. HeoOxoxnmoe ycioBre cXOOUMOCTH YHCIIOBOTO psizia. [[apMoHUdecKuii psa.
. Kpurepuii Komn.

. CpaBHEHUE PAIOB C MOJOKUTEIbHBIMY WICHAMH.

. Ilpuznaku Jlanamb6epa n Kormm.

. InTerpanbHeli NpU3HAaK.

. 3HaKOYepe Ly rOIHUeCs PSIIbL.

. AGCOJIIOTHO CXOZSIIMECS PSIBI.

. YCII0BHO cXomsmuecs psbl.

. OyHKIMOHANIBHAS TTOCIIEI0BATEIBHOCTh U (DYHKIIMOHAIBHBIIN PsIII.

. PaBHOMEpHast cXOIUMOCTb.

. IIpuznak Beiiepirpacca.

. CrenienHoii psin. Teopema AGerns.

. ®opmyna Teiinopa. Paa Teiinopa
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4.2.2. Pemenue 3anqa4

4.2.2.1. Ilopsinok npoBeeHUs U NMPOLEAYPA OLeHUBAHHS.

[Ipennararorcs 3aga4u Ha MIPOBEPKY CIIOCOOHOCTEH aHATM3UPOBATh MATEMATHUECKHE 3aJa9H, BBIACISSA 3TaIlbl e
peIIeHus, ASHCTBUS 1O PEIICHHIO 33/1a4H1, 3HAHUH OCHOBHBIX Pa3/IeIOB MaTEMAaTHKH (MaTeMaTHIECKUI aHATIH3,
aHAINTHYECKasi TCOMETPHS U TMHEHHas anrebpa, anddepeHInanbHbIe YPaBHEHNUS, TEOPHUS BEPOSITHOCTH M CTaTHCTHKA), B
00BeME HEOOXOAUMOM JUTSL OCYIIECTBICHNUS MPOECCHOHATBHO-TIEIarOTHYECKOM NeATEIbHOCTH, 3HACT POIb MAaTEMATHKH 1
MIEPCIIEKTHBHI €€ MPUMEHEHHS B €CTECTBEHHBIX HayKaX, HA IPOBEPKY yMEHHH HAXOAUTh, KPUTHIECKH aHATU3UPOBATh U
BBIOMpaTh HHGOPMAIIHIIO, HEOOXOIUMYO ISl PEIICHUS TOCTABICHHOH 3aJa9H, TPUMEHSTh IOJydeHHBIE TEOPETHIECKNE
3HAHMS Ha TPaKTHKE, HOPMYIUpPOBATH IPUKIIAJHBIE TIPOOJIEMbI Ha I3bIKE YPaBHEHUH, CUCTEM ypaBHEHUH, HEPaBEHCTB,
rpadu4ecKux NpeCTaBIeHUH, pacCMaTpUBaTh Pa3IMYHbIC BAPHAHTHI PELICHUs 3aa4H, OLICHUBATh UX NPEUMYIIECTBA U
PHUCKH, a TaKKe Ha IIPOBEPKY BJIaJICHUHN HaBBIKAMHU IO PEIICHUIO CUCTEM JIMHEHHBIX YPAaBHEHUH, 110 HAX0XKICHHIO
TIPE/IENIOB MOCIEA0BATENLHOCTEH U (QYHKIMH, 110 MeTonaM auddepeHIupoBanus GYHKIHH, 10 BEIYHCICHUIO HHTEIPaJIoB,
peleHuo TudQepeHIaTbHbIX YPaBHCHUI.

4.2.2.2. Kputepnu oneHnBaHMsA.

OneHka «OTIIMYHO» CTABHTCSH, €CJIH 00y4al0UMCH:

3a7aHue BBIIOIHEHO MTOJHOCTEIO M PaBHIIBHO.

OueHKa «X0pouI0» CTABUTCS, eCJIH 00yUaloIMMCs:

3a7aHue BBIIIOIHEHO MOJHOCTBIO, HO HET JOCTaTOYHOT0 000CHOBaHMS. MM py BEpHOM pEIICHNH JOIyIIeHa
BBIYHCIINTENbHAS OIINOKA MIIM HEJIOUET, He BIMAIOIINI Ha IPABUIIBHYIO ITOCIE0BATEIbHOCTD PACCYKACHUH.

OuneHka «yA0BJIEeTBOPUTEIBHO» CTABUTCS, €CJIM 00y4Yalommmes:

3ajiaHue BBIMOJIHEHO YaCTUYHO WM ¢ (PAaKTHYECKUMH U BHIYUCIUTEIEHBIME OLTHOKAMHU.

OneHka «HeyA0BJECTBOPUTEIbHO» CTABUTCS, €CJIM 00yYaloIuMCs:

3ajaHue He BBIIOJIHEHO MJIM BBIIOIHEHO C OOJBIINM KOJHYECTBOM (PAKTHUECKHUX U BHIYUCIHTENBHBIX OMINOOK.

KoMmiekT THIIOBBIX 3a7a4 K 3K3aMEeHY:
1 cemectp, 3auer.

_3x-1
1. Haiiti o6mactpb onpeneneHust GyHKIUH SX+6
. 2n* +n +1
lim —
e 30T -1
2. Boruncnuts npenen:
. 2n -3
lim —
noe o nt 41
3. BoruncnuTh npenen:
. 2n® +4
lim —
e Nt 45

4. Bpluucnute npenen:

im V2Xx+3-1
=1 J5+x -2

. In(1+5xsin x)
lim >
Xx—0 tgx

5. Bwraucnuts npenen

6. Bpruucnuts npenen
. 3X =2 5
Ilm (—)ZX 1

7. BprauciuTh npeen x>e 3X+4 .

8. HccnenoBars QyHKIMIO Ha HENpepbIBHOCTH. HaliT Toukn paspeiBa. [loctpouts rpaduk GyHKIHH.
3, x<0
x+3,x>0

f(x)=

A a2
9. Haiiti iponssomayio dysxmmm J &+ 33X —2x+1

y =tgx-sin x
—3X

10. HaiiTi npon3BoiHy10 GpyHKINT

_ 3
11. Haiitu axcTpeMyM QyHKIUH y=X



1 3
y=3Ix+=—=+4
12. HaiiTi npon3BoIHYIO QYHKIIMA X X
2

13. Haifrn nponssomyto dysxumm J e’ -ctgx
1 -1 5 7
-1 -3 2
3 5 1 -1
14. Haiitu panr MaTpHUIIb! 9 71 .
2 2 3
A=|1 -10
-1 2 1

15. Haiitu oOpaTHyto MaTpuIly:

2 cemectp, 3a4erT.

J- dx
1. BEI9uCITUTh HEONpeaeIeHHBIN HHTETpaT ¥ oX—2 .

1
_[ xe "dx
2. BBI4uCIUTh onpeneeHHbi uarerpan 0 .
X2
j xe" dx
3. BEIUUCTUTH HEOIpeaeIeHHBII HHTEeTpal .
7
2

_[ X COS xdx

4. BBIYMCIINTS ONpe/ieNieHHbIi naTerpan ° .
/ ! " i

Vi - 4.3

. YA YA Z Z Z =SIN(X .

5. HaiiTu yacTHBIE npousBoguble X 'Y Yy Xy (x*y7)
6. Haiitu pasmepsl IpAMOYroILHOTO Hapajiesienuena Hanbobero oobeMa Ipy JAHHOH HOBEPXHOCTH

S=10M2_

7. BbIpa3uTh ABOIHOM MHTETpAN Yepe3 MOBTOPHBIE HHTETPAJIBI

G:y=0,y=5 x=2, x=4 6)G:y:x, x=2, y=0

a)

B)G:y:xz, y=4, nGiy=x y=2-x y=0
”xydxdy, G: y=0,x=1Ly=xX H(x—y)dxdy, G: y=x*y=1

n) G K) G

8. BerauciauTh JaHHBIA HHTETpal

2
G ()C+y) ) G - IPAMOYTOJIbHUK O S X S:ng yS 2
9. Hepei/'m/l K HNOJIAPHBIM KOOPJAWHATAM U PACCTABUTH NPEACIIbI MHTCITPUPOBAHUSA
[] x.y)dxdy

B uHTErpane ©
x* +y? <R? 6)G.x2+yZSax B)G.x2+y2sby

X2 +y?=4x x*+y®=8x, y=X y=2X

lel—xz—yzdxdy, G: x*+y°<1

10. Beruuciuts ©
11. Haiitit 06beM Telta, OrpaHMYEHHOTO ITOBEPXHOCTIMH

a) G:
r) G:



3 CCMCCTpP, DK3aMCH.

1. UccnenoBath psj Ha CXOAUMOCTh N

3. UccrnenoBath psit Ha CXOAMMOCTh =1

Z’O: (_ 1)n+1 1

4. UccrenoBarh psja Ha CXOAUMOCTh =1 n(n + l) .
i (_ 1)n+l 1

5. UccemoBaTh psitsl HA CXOMUMOCTE N=1 an+1 .

2

7 n! .

5 (V3)"

Jn

7. Onpenennuts 00JIACTh CXOAUMOCTH psaa n=1

6. UccnenoBaTh psl Ha CXOAUMOCTb "=

tg"x

a0
310" x"
8. Haliti uaTEpBa, paguyc u 06JacTb CXOJUMOCTH CTETIEHHOTO Psijia n=1
9 Y —2xy= 2xe*
10, 2 +xy? +y(x* +2y%)y' =0
11 Y-Y'Iny =0
129" =Y =0

(2 +3)dx—-dy =0
13. X ;

. (F =2xy)dx+x*dy =0
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Hepeqem, HH(l)OpMaIII/IOHHI)IX TeXHOJIOFHﬁ, HCMOJIB3YEMBIX /IS OCBOCHUA JUCHHUIIJINHBI (MOI[leSI), BRJIIOYasi
nepevIeHb NMPpOrpamMmmMHOTo odecrieueHus 1 l/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHbLIX CUCTEM

Hanpasnenue nonrorosku: 44.03.04 - TIpodeccronansHoe 00ydyeHue (o oTpacism)

IIpodmns moaroToBKK: ABTOMATH3AINS YHEPTETHICCKUX CHCTEM

KBanmudukaiys BeITyCKHHUKA: ODaKaliaBp

dopma o0yucHHs: 3a0UHast

SI3b1K OOYYCHHUS: PYCCKUI

T'on Havana oOyueHus Mo 0Opa3oBaTenbHOM mporpamme: 2025

OcBoeHue JAUCHUITIINHBI (MOI[yJ'ISI) npeanojaract HCIoJb30BaHUC CICAYIOLICTO MPOrpaMMHOIO o0ecrieueHHs U
I/IH(I)OpMaL[I/IOHHO-CHpaBO‘IHHX CHUCTCEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccuonansuas wnun Windows XP (Volume License)

ITaket oducHoro nporpammuoro odecneuenus Microsoft Office 365 mim Microsoft Office Professional plus 2010
Bpay3zep Mozilla Firefox

bpaysep Google Chrome

Adobe Reader XI wm Adobe Acrobat Reader DC

Kaspersky Endpoint Security s Windows

Y4yebHo-MeToauYeCKas TUTepaTypa Ul JaHHOW IHCHWIUIMHBI UMEETCS B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON
cucreme "ZNANIUM.COM", moctym k KoTopo# mpexoctaBieH obOydatommmcsa. ObC "ZNANIUM.COM" coxepxur
IIPOU3BENCHUS KPYIIHEHIINX POCCUICKUX YUEHBIX, PYKOBOIUTENEH rOCYJapCTBEHHBIX OPTaHOB, IIPENOAaBaTeIe BEy X
BY30B CTpaHbl, BBICOKOKBAIN(HUIMPOBAHHBIX CIEIHMAINCTOB B pa3in4HbIX chepax OusHeca. DoHx OHOIMOTEKH
chopMupoBaH ¢ y4eTOM BCEX W3MEHEHUH 00pa30BaTelIbHBIX CTAHJAPTOB M BKJIIOYAET y4YeOHHKH, ydeOHbIE MmocoOwus,
y4eOHO-MeTOJIUeCKHe KOMIUIEKChI, MOHOTpaduu, aBTopedepaTsl, AUCCEPTAIMU, SHIIUKIONEINH, CJIOBAPH U CIIPABOYHUKH,
3aKOHOJATeIbHO-HOPMATHBHbBIE JOKYMEHTHI, CIELHAJbHBIE TEPHOANYECKHe W3JaHWS W W3JaHUs, BBITyCKaeMbIe
n3garenscTBaMu By30B. B Hacrosmee Bpems OBC ZNANIUM.COM cooTBeTCTBYeT BCeM TpeOoBaHMAM (eaepaabHBIX
TOCYTapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB BhIcIIero oopazoBanus (PI'OC BO) HOBOro MOKOICHUS.

Y4eGHOo-MeToanYecKas JITepaTypa Ui JTaHHON MUCHMIUIMHBI MUMEETCS B HAIWYMM B 3JIEKTPOHHO-OMOIHMOTEUHOU
cucteme M3garenscta "Jlans" , qocTyn K KOTOpoi mpenoctasneH oOydatomumcs. ObC MznatenscTBa "Jlanp" BKIIOYaeT B
ce0st DIIEKTPOHHBIE BEPCUM KHUT M3jaresibeTBa "JlaHp" M APYrHX BEIyIIMX W3AaTeNbCTB y4eOHOI JUTEpaTyphl, a TaKKe
9NEKTPOHHBIE BEPCHUHM IEPHOAMYECKHX H3IAHUN 10 eCTECTBEHHBIM, TEXHHYECKMM M TI'yMaHHTapHbIM Haykam. OBbC
UznarennctBa "JlaHp" obecriednBaeT JOCTYI K HAYYHOH, y4eOHON TUTEpaType W HAyYHBIM MMEPHOANICCKAM H3IAHUSIM IO
MaKCHMaJIbHOMY KOJIMYECTBY NMPOQHIBHBIX HAlPaBICHUH ¢ COOMIOICHNEM BCEX aBTOPCKUX M CMEXKHBIX TPaB.



