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Copep:xanue

1. ITepeueHp MIaHUPYEMBIX PE3YIbTATOB OOYUEHHUS MO NUCIHIUINHE (MOIYIIO), COOTHECEHHBIX C IUIAHUPYEMBIMH
pesynbratamu ocBoenust OIIOIT BO

2. Mecro aucnumuimHbl (Moayis) B ctpykrype OIIOITI BO

3. O0beM IUCHUIUIMHBI (MOAYJS) B 3aUeTHBIX EIMHUIAX C yKa3aHWEM KOJIMYECTBAa 4YacOB, BBIJEICHHBIX Ha
KOHTAaKTHYIO pa0O0Ty oOydaromuxcs ¢ mpenojaBareieM (M0 BUAaM Y4eOHBIX 3aHATHI) U Ha CAMOCTOSTEIbHYIO paboTy
o0yUaromuxcs

4. ConepxaHue AMCIMIUIMHBI (MOIYNS), CTPYKTYPHPOBAHHOE 110 TeMaM (paszeniaM) C yKa3aHHEM OTBEJECHHOTO Ha
HUX KOJIMYECTBA aKaJeMHUYECKUX YacOB U BHJIOB YUE€OHBIX 3aHATHH

4.1. CTpyKTypa B TeMaTH4IeCKHH IJIaH KOHTAKTHOHN W CaMOCTOSTEIBHOM pabOoTHI 10 TUCIHUIUTHHE (MOTYITIO)

4.2. CoaepxaHue JUCIUILTAHBI (MOJLYJIS)

5. IlepedyeHp yueOHO-METOAMYECKOTO OOECTIEUCHUS U CAMOCTOATEIIFHOW PabOThl 0O0YJalOUIMXCs 110 JUCIUILINHE
(Momym0)

6. ®OHJT OIIEHOYHBIX CPEJCTB MO JUCIUILTUHE (MOAYJIIO)

7. IlepedeHs uTepaTyphl, HECOOXOTUMOM ISt OCBOCHHS JUCIUIUIAHBI (MOIYJIs)

8. [lepeueHn pecypcoB WHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceT "VHTepHeT", HEOOXOIMMBIX ISl OCBOCHUS
JUCIUTUTAHBI (MOIYIIN)

9. MeToan4eckue ykazaHus JJst 00y4aroINXCs 10 OCBOCHUIO JUCIUIUTMHBI (MOJTYJIsT)

10. INepeuens MHGOPMAITMOHHBIX TEXHOIOTHH, HCIOIB3YEMBIX IIPU OCYIIECTBICHINH 00pa30BaTeIbHOTO Ipolecca 1o
JUCUMILIMHE (MOJYJII0), BKJIIOYAs MEepPeYeHb MPOrpaMMHOr0 oOecredeHust 1 HHYOPMAIHOHHBIX CIIPABOYHBIX CUCTEM (TIpH
HE00XOIUMOCTH)

11. Omnucanue MaTepuaibHO-TEXHHUYECKOI 0a3bl, HEOOXOMUMOIl Ul OCYIIECTBIEHHS 00pa30BaTENILHOIO Mpolecca
0 JUCIUIUTHHE (MOIYITIO)

12. CpencrBa agantaiuy NpenoaaBaHus JTUCITUILIMHBL (MOIYIISI) K MOTPEOHOCTSIM 00yUaIOIUXCsS MHBAUIOB U JIMII C
OTpaHUYECHHBIMH BO3MOXXHOCTSIMU 3JIOPOBBS

13. TIpunoxenne Nel. @OHA OLIEHOYHBIX CPEICTB
14. TIpunoxenne Ne2. [IepedeHs IuTepaTyphl, HEOOXOIUMOMN JJISI OCBOCHUS TUCIHILTHHBI (MOYJIS)

15. Tlpunoxxenune Ne3. IlepeueHb HUH(POPMAIMOHHBIX TEXHOJIOTUM, HCIIOJB3YEMbIX IJIi OCBOCHHS JUCIUILIMHBI
(Moynist), BKITFOUYAS MepeueHb MPOrpaMMHOTO o0ecTieueHus] 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM



IIporpammy mucummiuHbl pazpadotain(a)(u) npodeccop, A.H. (moueHt) Mupono A.H. (Kadenpa marematnku u
NIPUKIIaAHOW MH(OPMATHKH, OT/EJICHUE MaTEMaTHKN M €CTECTBEHHBIX HayK), ANMironov@kpfu.ru

1. IlepeyeHb NJAHUPYEMBIX pPe3yJbTATOB OOy4YeHHs] N0 AUCHUILVINHE (MOJYJII0), COOTHECEHHBIX C
IUIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO6y4aroniuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOJDKEH 00J1aaTh CIICIyIOIIAMI KOMICTECHITISIMU:

Iugp Pacmingposka
KOMIEeTeHINH npuodpeTaeMoii KOMIeTeH NN
YK-1 CriocoOeH OCyIIeCTBIATh MOWCK, KPUTUYCCKUN aHAIN3 M CHHTE3 WH(POPMAIHH, MPUMEHATh CHCTEMHBIH

[IOTXOJT JJISI pEIICHHS TOCTABICHHBIX 3a/1a4

'VK-1.1 3HaTh NpUHOMIBI TOUCKA HHPOPMAIMU, KPUTHYECKOTO aHaI3a U CUHTE3a HHpOpMalny,
METOAMKH CUCTEMHOI0 OAX0/1a JUIsl PEellICHHs IOCTaBJICHHBIX 3a1a4

YK-1.2 VYMerh OCYyLIECTBISITH MOUCK, KPUTHYECKWH aHanu3 M CHHTE3 HWH(OpMauuM, NPHUMEHSTH,
CUCTEMHBIN TIOJXOJ VISl PELICHUs IOCTABJICHHBIX 3aJa4

VK-1.3 BJ'IaI[eTL HaBbIKaMH IIOUCKA, KPUTHYCCKOIO aHalInh3a W CHUHTE3a I/IH(i)OpMaLII/II/I; CIIOCOOHOCTBIO
IMPUMCHATH CHCTEMHBIM ITOJAXO0I JJIst peUICHUA MOCTAaBJICHHBIX 3a1a4

OO0y4aroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):

JlomxeH 3HaTh:

- METOAWKHU CUCTCMHOI'O MOJAX0Ja I pCIICHUA CTaHAAPTHBIX U HCCTAaHAaPTHBIX y‘-Ie6HI>IX 3aa4 110 OCHOBHBIM
pasaciaM MaTCMaTUuKU;

JlomKeH yMeTh:

- OCYHICCTBJIATH IIOUCK, KpI/ITI/I‘IeCKHﬁ aHaJIu3 U CUHTC3 I/IH(bOpMaHI/II/I 10 OCHOBHBLIM pa3JicjlaM MaTCMAaTHKH,
MMPUMCEHATH CHCTEMHBIN MOAXO0J i pEIICHUA CTAHAAPTHBIX U HECTaAaHAJAPTHBIX yqe6Hbe MATEMaTUYCCKUX 3a1a4,

Z[OJ'DKCH BJIaACTh:

HaBbIKaMH TOUCKA, KPUTHYCCKOI'O aHajln3a U CHHTE3a PIH(i)OpMaHI/II/I 10 OCHOBHBIM pa3zJiejlaM MaTCMAaTHKU,
CIIOCOOHOCTBIO MPpUMCHATH CHCTEMHBIN noaxoa Jjid  peIICHUd CTaHAApPTHBIX W HECTAHAAPTHBIX yqe6H1)1x
MAaTEMaTUYCCKUX 3a1a4d

2. MecTo qucuumiunel (MoayJsi) B ctpykrype OIIOII BO

JanHas nuciwruinHa (MOAyIs) BKIrodeHa B paznen "b1.0.04 ducnunmuae! (MOIyaH)" OCHOBHOU
pogeccHoHaIbHOI 00pa3oBaTenbHOM porpaMMbl 44.03.04 "TIpodeccrnonansHOEe 00yUeHue (II0 0TPACISIM), IPOPIITH
(ABTOMATH3ALMS YHEPTETHICCKUX CHCTEM)" M OTHOCUTCS K AUCUHUILIMHAM  00s3aTeNbHOM 4acTH..

OcBauBaercst Ha 1 Kypce YCTaHOBOYHAs CECCHs, 3UMHSIS U JIETHSSI CECCHU; 2 KYPC YCTaHOBOYHAsI CECCHs

3. O0beM AUCHMILUIMHBI (MOAYJISI) B 3a4€THBIX eIMHUIAX ¢ YKA3aHUEM KOJMYeCTBA 4acOB, BblIeJEHHbIX Ha
KOHTAKTHYI0 PadoTy o0yyalomuxcsi ¢ npemnogaBareieM (M0 BHIAM Y4eOHBIX 3aHSITHI) U HA CAMOCTOSITEJILHYIO
padoty o0yuarommuxcst

OO6m1ast TPyAOEMKOCTh TUCIHMIUIMHEL cocTaBigeT 10 3aueTHbIX(bie) eanHuUI(pr) Ha 360 gaca(oB).

KonrakTHast pabora - 48 yaca(oB), B TOM uucie JeKuuu - 22 4daca(oB), MmpakTHyeckue 3aHaTus - 26 daca(oB),
nabopatopHbie paboThl - 0 yaca(oB), KOHTPOIb CAMOCTOSITENLHOU paboThl - 0 yaca(oB).

CamocrositensHas pabota - 295 gaca(os).
Kontpons (3auét / ax3amen) - 17 gaca(oB).

d)opMa MIPOMEIKYTOYHOI'O KOHTPOJISA JUCHUIIIIMHBI: 1 KypC 3UMHSA CECCUA — 3a4Y€T, KOHTPOJIbHAsA pa60Ta, JICTHAA
CECCuUs — 3a4CT, 2 KypC YCTAaHOBOYHAs CECCUA - DK3aMCH.

4. Copep:xxaHue IHCHMIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe IO TemaMm (pa3zejaM) ¢ YKazaHHEM
OTBEJCHHOI'0 HA HUX KOJINYECTBA aKaJeMHYeCKHX YaCOB U BH/I0B Y4eOHBIX 3aHATHI



4.1 CTpyKTYypa H TeMaTHYeCKHU MJIAaH KOHTAKTHOMN U CaMOCTOSITeJILHOI PadoThI 10 TUCHHUILTUHE (MOTYJIIO)
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1. |Tema 1. JIuneiinas anredpa. 1 2 2 0 50
2. [Tema 2. AHanuTHYECKast TEOMETPHSL. 1 2 2 0 50
3. |[Tema 3. Beenenue B aHamus. 1 2 4 0 28
4 Tewma 4. I[I/I(“p(bepeﬁuuanbﬂoe ucuuciaeHue QyHKIUH OJJHOM 1 4 2 0 28
[epeMEHHOI.
5 Tema 5. I/IHTCFpaHLHOG ucyuciaeHue QyHKIUH 0JHOM 5 2 4 0 30
[epeMEHHOI.
6 Tema 6. AuddepennuansHoe ucuncieHne GyHKINAH 2 2 2 0 28
" |HeckompKMX MEpeMEeHHBIX.
7 Tema 7. IHTETpanbHOE HCUHCIIEHUE (QYHKIIMH HECKOIBKUX 3 2 2 0 29
TIepEeMEHHBIX.
8. [Tema 8. Psppl. 3 3 4 0 20
9. [Tema 9. JuddepenunansHpie ypaBHESHHUS. 3 2 2 0 19
10. |Tema 10. DeMeHTHI TEOPHH BEPOSTHOCTEH. 3 1 2 0 20
Wroro: 343 gac + 17 KOHTpOIIB 22 26 0 295

4.2 CoaepkaHue JUCUMIIMHBI (MOIYJI51)
Tema 1. JIuneitnas aareopa.

Onpenenurenn BTOPOTO M TpeTbero mopsiaka. KoopamHaTHOE BBIpaXEHHE BEKTOPHOTO U CMELIAHHOTO
npou3Be/ieHUs. PeleHne cucTteMbl JTUHEHHBIX anreOpandeckux ypaBHeHUH wmeTojoM [aycca, meromom Kpamepa.
Martpuus! u gevicteus Hag HUMH. O6patHas MaTpuia. Perenne MaTpUdHBIX ypaBHEHUH C TOMOIIBIO 00paTHONW MaTPHIIEL.

Bexropsl. JIuHeiiHble onepanyy Haja BekTopamu. IIpoekiys BekTopa Ha ocbk. JlekapToBbl KOOPIAMHATBHI BEKTOPOB U
Touek. CkamsipHOE TPOU3BEICHHE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA, KOOPAMHATHOE BBIpAKEHHE. BekTopHOE H
CMEUIaHHOE IPOU3BEEHUE BEKTOPOB, UX OCHOBHBIE CBOMCTBA U FEOMETPUUECKUIN CMBICIL.

TeMma 2. AHaJuTHYeCKAsi TeOMeTpHsl.

[psimas Ha 1ocKocTH. PasmiyuHbie GOpMBI ypaBHEHHMIT MPSAMOI Ha IUIOCKOCTH. YTON MEXAY NpsMbIMU. PaccTosiHue
OT TOYKH 10 mpsimoit. [IpsiMast U TUIOCKOCTh B NMPOCTPAHCTBE. YpaBHEHHE IUIOCKOCTH M IIPSIMOM B IPOCTPAHCTBE. YTOI
MEXAY IUIOCKOCTSMH. YTOJ MEXIY NPSAMBIMU. YTOJ MEXIY MPSAMOM M IJIOCKOCThI0. KpuBble BTOPOro mopsiaKa: 3JIIUIIC,
runepOoia, mapadona.

Tema 3. Beenenne B aHaIu3.

[lonsTe BepxHed W HwkHeHW rpaHed. OOmee moHsTHe (yHKuMU. Onepanun Haj (YHKIOUAMH, KOMIO3UIHS
¢yHKUMH, o6paTHas QYHKIUSA; MOHOTOHHBIE, OTPAHHYCHHBIC, YeTHBIE W HEUETHBIC, IEPHOINIeCKre (QYHKIIHH.

[Ipenen mocnenoBaTeILHOCTH, ONPEACICHUE Tpeaeia (YHKINU B Touke 1o [ eifHe, onpeneneHue npeaena GyHKIUH
B Touke 1o Komu. Teopema bonbuano-Belepurpacca.

HenpepeiBHOCTS (yHKIMHM B TOYKE M Ha YHCIOBOM IIPOMEXYTKe. HempephIBHOCTE CyMMBI, IPOU3BEACHHUA,
YaCTHOT'O; HETIPEPHIBHOCTD CIIOKHON (yHKINH, 00paTHON (yHKINH. OHOCTOPOHHSS HEIPEPHIBHOCTD, TOYKH Pa3phIBa.

Tema 4. ludppepenunanbHoe ucunciaenne GQyHKIHi 0HOI MepeMeHHOIA.

OmnpezneneHre NPOU3BOAHOM, € MEXaHMYECKHI W T€OMETPHYECKHH CMBICI, YpaBHEHHS KacaTeIbHOH M HOpPMAly,
HETIPEPBIBHOCTh (DYHKIMH, MMEIOIIEH MPOW3BOAHYIO; MPOM3BOAHBIC CYMMBI, IPOW3BENCHMS, HYaCTHOTO, CIOXXHOH H



oOpaTHOW  (YyHKIMH; TPOU3BOJIHBIE JJIeMEHTApHbIX (QyHKIMH. [Ipom3Bopnble BblcHIMX moOpsiakoB. lloHsTHE
mddepennmana, cBi3b €ro C INPOWU3BOJHOM, F€OMETPUYECKUI CMBICI, NPHUMEHEHHE B INMPUOIMIKCHHBIX BBIYHCICHHUSX,
i depeHnman cioKHoi (QyHKIMK, HHBApUAHTHOCTB IepBoro auddepenunana; aupepeHnrans BHICIINX MOPSIKOB U
HapyLIeHHe HHBAPHAHTHOCTH UX (POPMEL

Teopembr ®epma, Pomns, Jlarpamxka, Komm, npaBuno Jlonurans. Bospacranue u yObiBaHue (QYyHKIMH Ha
MIPOMEXYTKE; MaKCHUMyM, MHUHHMYM, HEOOXOIMUMbIE W JOCTATOYHBIC YCJIOBHS JKCTpeMyMa. I[loiHOe wucciieoBanue
(GYHKIMH C TOCTPOSHHUEM I'pauKOB.

Tema S. HHTerpajibHoe HcUHcIeHHe (PyHKIUI 0HOIT MepeMeHHOIi.

HeompenenenHslit mHTETpaAl, €0 CBONWCTBA, TAOIMYHBIC HHTETPAJBI; HHTETPUPOBAHUE TOACTAHOBKON M IO YaCTsIM;
MHTETPUPOBAHNE PAllMOHATBHBIX (PyHKINMI, HPPAIIMOHANBHBIX M TPAHCLCHACHTHBIX (YHKIIH.

[lonsiTHE OompeneneHHOro MHTETpajia, MHTerpupyeMoi ¢yHkumu; cymmsl /lapOy M MX CBOMCTBA; CyLIECTBOBaHHE
OIIpEJIeTICHHOTO HMHTErpaja, TeopeMa O cpeaHeMm 3HadeHuH. CyiecTBoBaHHME IepBooOpasHOH, ¢opmyna Herotona ?
JleiiOnuna. ViHTErprpoBaHue 10 YacTsIM M 3aMEHBI IIEPEMEHHON B ONIPE/IeICHHOM HHTETpasle.

[Monstust kBagpupyemoit ¢urypsl. Ilnomaan miockux GUryp B AEKapTOBBIX W MOJSPHBIX KOOPIUHATAX, 00BEMBI
ten. CrpsamMisieMble KpUBBIE, JUIMHA TyTH U IUIONAAb MOBEPXHOCTH BpameHus. [IpuioxeHus onpeaeaeHHOro HHTerpaia.

Tema 6. luddepeHunaibHoe HcunciaeHne GyHKIUI HECKOJbLKHX MepeMeHHbIX.

Yactaele npousBoxaHble. JuddepeHnman, ero cBi3b C YaCTHBIMH IPOWU3BOAHBIMH. MHBapHMaHTHOCTH (OPMBI
mapdepennmana. YactHele TOpou3BomHble M AupQepeHuManbl  BBICIIMX — NOpAAKkoB. HesBHble — QyHKIMH.
JuddepennupoBanrie HesBHBIX (YHKIHMHA. DKCTpeMyMbl (QYHKIMH HECKOJBKHX IepeMeHHbIX. HeoOxomumoe yciioBue
9KcTpeMyMa. JIoCTaTouHOE yCIIOBUE 3KCTPEMyMa.

Tema 7. UHTerpajibHoe HcuHcIeHne GYyHKIUH HeCKOJIBKUX NepeMeHHbIX.

JIBoitHOM MHTerpajn. 3aMeHa NEPEMEHHBIX B JBOMHOM HHTerpajue. Teopema o0 3aMeHE NEPEMEHHBIX B JBOMHOM
uHTerpaie. ['eomerpuueckuii cmpica onpenenurens Octporpajackoro - SIlkoou. KpuBoinHeiHbIe KOOPAMHATHI, TOJISIPHBIE
koopauHaThl. TpoitHoit uHTerpan. CBeAeHHE TPOMHOTO HHTErpajga K IOBTOPHOMY. 3aMeHa INEpPEeMEHHBIX B TPOHHOM
uHTterpaie. Llunmunapuueckue koopauHatel. Chepruueckre KoopauHaThl. [IpriokeHus TBOWHOTO ¥ TPOHHOTO WHTErpajioB.
KpuBonunetinsie unrerpaisl. ®opmyna ['puna.

Tema 8. Paasbl.

[MonsiTue uncaoBOro psifa u ero cyMMel. ClokeHHE PAAOB YMHOKEHUE psfa Ha 9ucio. OCTaTOK CXOSIIErocs psja.
Heob6xoanmoe u 10CTaTOYHOE YCIOBHE CXOAMMOCTH PsiJia C TOJIOKUTENbHBIMY WieHaMu. ['apmonndecknii psan. Kpurepnit
Komm. IIpu3Hakn cXOAMMOCTH DPSAIOB C IOJIOKHTEIBHBIMH WICHaMH (CpaBHEHHE PSAOB C IOJIOKHUTEIBHBIMH YJICHAMH,
npusHak [lanambepa, npuzHak Komm, nHTErpanbsHeINA MPU3HAK).

PaBHOMepHast CXOMUMOCTh ()YHKIIMOHAIBHBIX MOCIen0BaTebHOCTEl U psanoB. [Ipusnak BeiiepmTpacca, Teopema o
npezieNne paBHOMEPHO CXOJSICHCS MOCIEI0BATEILHOCTH U CYMME PaBHOMEPHO cxosierocs psna. CTeneHHbIE PsiibL.
Teopema AGeinsi. IHTepBai U pajinyc CXOAMMOCTH, paBHOMEPHAs! CXOJUMOCTD, nuddepeHMpoBanie U UHTErPUPOBAHHUE
CTEIECHHBIX PSIOB.

Tema 9. luddepeHunaibHbIe ypaBHEHHS.

Juddepennnanbapie ypaBHeHHsT mepBoro mnopsiaka. 3agada Komm. JluddepeHunansHple ypaBHEHHS BBICIINX
TIOPSIIKOB. Y paBHEHUSI, IOITyCKAIOIINE MOHIDKeHNe nopsiaka. JInnelinsle anddepeHnuaibable ypaBHEHUS: OJJHOPOJHbIE 1
HEOZHOPOAHBIE. MeTol BapHanuy NMOCTOSHHBIX. JIuHelHble anddepeHnraibHble YpaBHEHUS TOPAAKA C HOCTOSTHHBIMH
KO3 pHUIHEeHTaMH.

Tema 10. Js1eMeHTBI TeOPUH BEPOSATHOCTEIA.

IIpeamer Teopuu BeposTHOCTEH. Anrebpa coObrTrii. Onpeienienns u CBOMCTBa BeposiTHOocTel. Teopema CIoKeHHS U
YMHOXXEHUs BeposiTHOocTel. CxeMa cirydaifHOTO BhIOOpa 0e3 BosBpalieHus. Cxema CIIy4aifHOTO BBIOOpa C BO3BpAIIEHUEM.
[IpaBuia pemenns KOMOMHATOPHBIX 3a1a9. DopMyITsl

MOJHOM BeposTHOCTH 1 baiieca. [TocieoBaTensHOCTh HE3aBUCHMEBIX UCTIBITaHUH (cXeMa bepHysn).

5. IlepeueHb y4eOHO-METOAMYECKOTO oOOecreveHUs] /ISl CAMOCTOSITEIbHOH pPadoOTHI 00ydalOUIUXCH O
JUCHUILTHHE (MOIYJTI0)

CamocrosiTenpHass paboTa OOYYaIONIMXCSl BBIMONMHIETCS IO 334aHUI0 M TPH METOJUYECKOM PYKOBOJICTBE
npernofaBaTens, HO 0e3 ero HemocpeACTBeHHoro ywactus. CamocrostenbHas paboTa HOApasmensercs Ha
CaMOCTOSTENbHYIO PadOTy Ha ayIUTOPHBIX 3aHATHAX M HA BHEAYAUTOPHYIO CAMOCTOATEIBHYIO paboTy. CaMocTosTeNnbHas



pabora oOyyaromMxcs BKIIOYACT KaK ITOJIHOCTBIO CAMOCTOSITEIbHOE OCBOCHUE OTIEIBbHBIX TeM (Pa3JeiioB) TUCLUILIHHBL,
TaKk U npopaboTKy TeM (pa3menoB), OCBaUBAEMBIX BO BpeMs ayIMTOPHOH paboThl. Bo Bpems camocTosTenbHON paboThI
oOydJaromuecss 4YUTAlOT M KOHCHEKTHPYIOT Y4YeOHYI0, Hay4dHYI0 M CHpPABOYHYIO JIMTEPATypy, BBINOJHSIOT 3a/laHMs,
HarpaBJIeHHbIE Ha 3aKperyIeHHue 3HaHWH M OTPabOTKYy YMEHHH M HAaBBIKOB, FOTOBSTCS K TEKYIIEMY WU MPOMEXKYTOUYHOMY
KOHTPOJIIO 110 TUCIUIIINHE.

OpFaHI/I?)aIII/I)I CaMOCTOSITEIIbHOM paGOTLI 06yqafom1/1xc;1 PEriIaMCHTHUPYCTCA HOPMAaTUBHBIMU JOKYMCHTAMU, y‘IGGHO-
METOIMYCCKOM nI/ITepaTypoﬁ " 3JICKTPOHHBIMU O6pa30BaTeJ’IbHI>IMI/I pecypcamMu, BKiIro4das:

INopsnok opraHW3allMd M OCYLIECTBICHHS OOpa30BaTENLHOH NEATENBHOCTH IO 00pa30BaTeNbHBIM IpOorpaMMaM
BBICIIETO O0OpasoBaHWs — IporpaMMaMm OakajaBpuata, IpOrpaMmaM CIICIHaluTeTa, IPOrpaMMaM MarucTpaTypbl
(yTBepkIeHHBIN nprkazoM MUHHCTEpCTBa HayKd W BbIcIIero obpasoBanus Poccuiickoit @enepanuu ot 6 ampens 2021
roma Ne 245)

YcraB  ¢emepambHOTO  TOCYNAapCTBEHHOTO  aBTOHOMHOTO  oOpasoBaTenmpHOTO — yupeknaeHus "Kasanckuid
(MpuBomKCKHiA) (eaepaTbHbIil yHUBEpCHTET"

[IpaBuia BHYTpPEeHHEro pacHopsaka (eaepalbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTelIbHOTO
yUpEeXIEeHUS BICIIEro npodeccuoHaibHoro oopasosanus "Kazaunckuii (IIpuBomxckuil) dpenepaibHblil yHuBepcuret"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomkckoro) ¢enepansbHOro yHUBEpCHUTETA

6. ®oH/1 OLIEHOYHBIX CPeJCTB 10 AUCHHMILINHE (MOLYJII0)

®DOHJT OLEHOYHBIX CPEACTB MO TUCIUIUIMHE (MOMAYNIO) BKIIOUAET OIEHOYHBbIE MaTepualbl, HAMpaBlIEHHBIE Ha
MPOBEPKY OCBOEHMSI KOMIIETEHIMI, B TOM 4MCJI€ 3HAaHMM, YyMEHUNW M HaBBIKOB. (DOHJ OLIEHOYHBIX CPEJCTB BKIHOYAET
OLIEHOYHBIE CPEACTBA TEKYLIEr0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHON aTTECTALlUU.

B ¢onze o1eHOYHBIX CPEACTB COACPIKUTCS CIeAyIomast HHPOPMAIIHS:

- COOTBETCTBHE KOMITCTCHITUI IUTAHUPYEMBIM pe3ybTaTaM 00y4IeHHUs 110 TUCIUILIHHE (MOIYIIIO);

- KpUTEPHUH OIICHUBaHKsI C(HOPMUPOBAHHOCTH KOMITCTCHIIU,

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUIUIHHE (MOIYIIIO);

- ONKMCAaHMUE NOpsAJIKa MPUMEHEHUS U IPOLETYpbl OLIEHUBAHUS IJIs1 KaXKJI0I0 OLIEHOYHOI'O CPE/ICTBA;

- KPUTEPUH OLCHUBAHUS AJIS1 KaXKA0T0 OLIEHOYHOT'O CPEJCTBA;

- COJACPIKAHUC OILCHOYHBIX CPEACTB, BKJIIOYasd Tpe60BaHI/I$I, NMPEABABIIACMBIC K NEHUCTBHUSAM o6yqa10mnxc;1,
ACMOHCTPUPYCMBIM PE3YyJIbTAaTaM, 3a/laHUs PA3JIMYHbIX THUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB TI0 TUCIHUILTNHE HaxoauTcs B [Ipunokenuu 1 k mporpamMme TUCHUTUIAHBI (MOIYIIO).

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

OcBoeHHE TUCUMIUTHHBI (MOIYJIS) MpenroiaraeT U3y4YeHue OCHOBHOW U JIOIOJHHUTEIBHON Y4eOHOH JIHTepaTypHl.
Jluteparypa MOKeT OBITH IOCTYITHA OOYYarOIIUMCSI B OTHOM U3 ABYX BapHaHTOB (JINOO B 000X U3 HUX):

- B DJICKTPOHHOM BHJAC - 4YCpE3 IJICKTPOHHBIC OMONIMOTEYHbIE CHCTEMBI HAa OCHOBAHHHU 3aKIIOUYEHHBIX KDY
JAOTOBOPOB € HpaBOO6J’IaZ[aTeJ'I$[MI/I;

- B revyatHoM BHJe - B Hayunoit 0ubmuoreke Enadyxckoro nncruryra KOY. OOyuaromnuecs moay4aroT yIeOHYO
JUTEpaTypy Ha abOHEMEHTE II0 YWTATEIbCKMM OWJIeTaM B COOTBETCTBMM C MpaBWIaMH IMOJb30BaHUs HaydHoi
6uOINOTEKO.

DJIEeKTPOHHBIE M3/IaHHs JOCTYIHBI IUCTAHIIMOHHO U3 JII000H TOYKH NpH BBEJIEHUN 00YYaIOMIMMCS CBOETO JIOTHHA
mapoiyisi OT JUYHOro KaOwHeTa B cucTeMe "OJeKTpOHHBIM yHuHBepcuTeT'. IIpM HMCIOIB30BAaHWM TEYATHBIX H3TaHHUNA
OmOnnoTeyHbI (QOHA MOMKEH OBITh YKOMIUIEKTOBAaH MMM K3 pacueta He MeHee 0,25 sk3eMIuripa Ha KakIOTro
o0ydarommerocs M3 4HCIa JIUI, OAHOBPEMEHHO OCYILIECTBIISIOIINX OCBOCHHE JaHHOW TUCLUIIIHHBI (MOJYJIS).

[lepeyeHp OCHOBHOW M JOMOJHUTEIBHONW y4eOHOW IHTEpaTyphl, HEOOXOMUMOHN JJIsI OCBOCHHUS JHUCIUILTHHEI
(Monmyns), Haxogutes B [Ipunosxennn 2 k pabodelt mporpamme TUCHUTUIAHBL. OH MOAJICKUAT OOHOBIICHHUIO PU H3MECHEHUH
ycioBui 1oroBopoB KOV ¢ mpaBooOmagaTessMu 3JIEKTPOHHBIX U3JaHUN W MPH U3MEHEHWH KOMIUIEKTOBaHUS (POHIOB
Hayunoit 6ubnuorexn Ena0Gysxckoro nacturyra KOY.

8. IlepeyeHb pecypcoB MH(POPMANUMOHHO-TEJEKOMMYHHKAUMOHHOH ceTu '"WHTepHeT', He0OX0MUMBIX /51
OCBOEHMSI TUCIUILTHHBI (MOAYJIs1)

Mup mMaTeMaTHUECKHX ypaBHeHwuii - http://eqworld.ipmnet.ru/indexr.htm
O6pa3oBarenbHbIi MaTemMaTuueckuii caiit Exponenta.ru - http://www.exponenta.ru /
O6mepoccuiickuii MaTemarmdeckuii mopran Math-Net.Ru - http://www.mathnet.ru /
Pecypc mis crymaentoB 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

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

9. MeToanyeckue yKka3aHus 1/ 00y4aroLIUXCs 10 0CBOCHUIO TUCHUILINHBI (MOXYJIS)

Bua padort MeToanueckue peKoMeHIaluu

JIEKIUU Jlex1MOHHbIE 3aHATHUS IPOBOASITCS C UCTIONB30BaHHEM MHTEPAKTUBHBIX TEXHOIOTUI U MPE/II0NaraoT
aKTHBHOE Y49acTHE CTYJCHTOB. /Iy MOATOTOBKH K 3aHSITHSAM PEKOMEHAYETCS BBIICISATH B MaTepHaie
poOJIEMHBIE BOIPOCHI, 3aTParuBacMbIe MPETIOIABATENIEM B JIEKIHH, M TPYIIIUPOBATH HHPOPMAIIHIO
BOKpYT HUX. JKenmarenpHo BBIAETATH B HCTIOIB3yEMOI TUTEpaType MOCTAHOBKH BOIIPOCOB, HA KOTOPBIE
Pa3HBIMU aBTOPAaM MOTYT OBITh JaHBI Pa3IHIHBIEC OTBETHL. Ha OCHOBaHMY MOCTAHOBKH TaKHX BOIIPOCOB
CJIelyeT cOOMpaTh apryMEHTHI B TIOJIb3Y PA3IMIHBIX BAPHAHTOB PEILICHHS OCTABICHHBIX POOIEM.

npaktrueckne | [IpakTndeckne 3aHATHS UMEIOT BEIPAXKEHHYIO CIENN(UKY B 3aBUCUMOCTH OT Y4eOHOW IUCIUILTHHEI,
3aHATHUS YTIyOJISIOT M 3aKPEIUIAIOT TeOpETHUECKUe 3HaHU. Ha mpakTHYeCKUX 3aHATHAX CTYICHTHI PEIIaloT

TUTIOBEIC 33a]]a9H C UCIIONBE30BAaHIEM U3yUCHHBIX METOIOB. PaboTa Ha MpakTHUECKUX 3aHATHIX

MpeIoiaraeT IOBTOPEHNE TEOPETHUECKOTO MaTepHaja, akTHBHOE YIacTHE B COBMECTHOM

pemIeHnH 3a7a4, OTYETHI 110 BHIIOJTHEHHOW JOMAaIITHeH padoTte

CaMOCTOA- CaMocTosTenbHas pa60Ta CTYACHTOB I1O ,Z[PIZ[aKTH‘IeCKOﬁ CYTH NPEACTABIIACT c000i KOMILIEKC YCJIOBI/Iﬁ
TCIIbHAasA pa60Ta 06y‘I€HI/IH, OpPraHu3yCMbIX MIPCOAaBaATCIICM U HAIIPABJICHHBIX HAa CAMOIIOATOTOBKY YHalIUXCA. VuebHas
ACATCIbHOCTD IIPOTCKACT 0e3 HCMOCPCACTBCHHOT'O YHAaCTHs MIPCTIOAaBATCIIA U 3aKJIIFOYAaCTCA B
npopa60TKe JICKIITMOHHOTI'O MaTepHrajia, IOATOTOBKE K YCTHOMY OIIPOCY U TCCTUPOBAHHUIO, K
HaGOpaTOpHI)IM 3aHATUAM; U3YUCHUU y‘lG6HOI71 JIMTEPATYpPhl U3 OCHOBHOT'O U JOTIOJTHUTCIIBHOTO CIIMCKa

3a4er 3auet sBsACTCA POPMOIL OIICHKH KadecTBa OCBOCHHUS CTYICHTOM 00pa30oBaTeIbHOI MPOrpaMMEbI 110
nucuumuinbe. [1o pesyapTaTaM 3aueTa CTYACHTY BBICTABISIETCS OLEHKA "3a4TeHO" WM "HE 3a4TEeHO".
3aueT MOKET MPOBOIUTHCA B (POpME YCTHOTO OTIpoca 1Mo OmreTam (Borpocam) miu 6e3 OMIIeTOB, ¢
MpeBapUTEIHLHOMN MTOATOTOBKOW MK O3 MOArOTOBKH, IO YCMOTpeHuo kKadeapsl. [Ipenogasarenpb
MO>KET MPOCTaBUTH 3a4eT Oe3 onpoca WK codeceOBaHHs TeM CTYJEHTaM, KOTOpbIe aKTHBHO
YYaCTBOBAJIM Ha MPAKTHYCCKUX 3AHITHSX.

9K3aMeH DOx3aMeH sBisieTcs HOPMOil OLICHKU Ka4eCTBa OCBOCHHS CTYACHTOM 00pa3oBaTeNIbHON MPOrpaMMBI 110
IHCLUIUIMHE. DK3aMeH IPOBOAUTCS B (opMe YCTHOTO ompoca o omiteTaM (Bornpocam). [IpenonaBatens
MOXET IPOCTABUTh 3K3aMeH 0e3 orpoca Ul coOeCeI0BaHuUs TEM CTyIeHTaM, KOTOPbIe aKTHBHO
Y4acTBOBAJIM Ha MPAKTHYECKUX 3aHATHAX U HaOpajil He00X0AUMOE YHCIIO OaNIoB.

10. IlepeyeHb HMH(OPMALMOHHBIX TEXHOJOIUH, HCNOJIb3YyeMbIX NPH OCYUIeCTBJEHHU 00Pa30BATENbHOIO
npouecca mo JMCHUIIMHE (MOIYJI0), BKJIOYAsi NepeyeHb NPOrPaMMHOr0 ofecneyeHUMsl U HMH(OPMAIMOHHBIX
CIPABOYHBIX cHCTeM (MPU HEOOXOIUMOCTH)

Ilepeyenp MHGOPMAITMOHHBIX TEXHOJOTHH, MCIOJIB3YEMBIX IPHU OCYLIECTBICHHHM 00pa30BaTEIbHOIO Ipolecca Io
JUCUMIUIMHE (MO/YJII0), BKIIIOYAasi IEpe4YeHb MPOrpaMMHOro obecrieueHHss ¥ MH()OPMALMOHHBIX CIIPaBOYHBIX CUCTEM,
npencrasieH B [punoxenun 3 x pabodeil mporpaMMe TUCIUILIMHEL (MOIYIIS).

11. OnucaHue MaTepUAIbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN /sl OCYlIecTBJIeHHs] 00pa30BaTeIbHOIO
npoiuecca no AMCUUIIMHE (MOAYJII0)

VYueOHas ayquTopHs AJsl NIPOBEJCHUS 3aHATHH JIEKIMOHHOTO THIIA, 3aHSATHH CEMHHApCKOTO THIA, TPYHIIOBBIX U
WHJIUBHUIYaJIbHBIX KOHCYJIBTalNH, TEKYILIET0 KOHTPOJIS U IIPOMEKYTOYHON aTTECTAalNH.

Kommiekr mebenu (nocanounsix Mect) 48 mr. KommuiekT Mebenn (1ocafouHbIX MecT) Juisl rmpenoaaBaTerst 1 1mT.
MenoBas nocka Hactennast 2 mt. Tpubyna 1 mt. ITpoekrop EPSON EB-535W 1 wmt. MatepaktusHas nocka EliteBoard
WR-84A10 1 mt. Hoyroyk ICL Pil55 1 mT. Be6-kamepa 1 mt. Beixox B VIHTepHET, BHYTPHBY30BCKasi KOMIBIOTEpPHAS
CeTh, OCTYI B DJIEKTPOHHYIO MH(POPMAIMOHHO-00pa3oBaTenbHyto cpeny. Habop yueOHO-HATIIAIHBIX MTOCOOUH: KOMIIEKT
Mpe3eHTalMi B 3JEKTPOHHOM (opmare Mo mpernomaBaeMoil mucrmiuinae 3-5 mr. IIporpammuoe obecmeuenue: Office
Professional Plus 2010, Kaspersky Endpoint Security gias Windows. 423600, PecnyGimuka Tarapcran, r. EmaGyra, yiL.
Kazanckas, a. 89 ayn. 82

12. CpencrBa aganranuy NpenoAaBaHus AMCHUILIMHBI K MOTPEOHOCTAM 00y4YalomIUXcsl HHBAJTUAOB U JIHUL ¢
OrPAHUYCHHBIMH BO3MOKHOCTSIMH 30POBbS

IIpn HeoOxommMocTH B 00pa30BAaTENIFHOM MPOIECCE TNPHUMEHSIOTCS CIEAYIONIMEe METOAsl W TEXHOJIOTHH,
obJeryaronue BOCTIpUsTHE WHPOPMAIMU 0OYyYaIOMIMMUCS WHBAJIUAAMU U JUIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH


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

3JI0pOBBSI:

- CO3JaHME TEKCTOBOH BEPCHM JIIOOOTO HETEKCTOBOTO KOHTEHTA JUIS €ro BO3MOXHOTO NpeoOpa3oBaHMS B
abTepHATHBHBIC (POPMBI, yIOOHBIE ISl PA3TNYHBIX IT0JIB30BATEICH;

- CO3JlaHHe KOHTEHTa, KOTOPBIH MOXKHO TPEJICTaBUTh B PA3IMYHBIX BUAaX 0e3 MOTEpH JNAHHBIX WIIM CTPYKTYPHI,
MIPEAYCMOTPETh BO3MOXKHOCTb MAacIITaOMPOBAaHUS TEKCTa W HM300paKeHUH 0e3 IoTepu KayecTBa, HPEILyCMOTPETh
JOCTYIHOCTb yTIPABJICHHUSI KOHTEHTOM C KIIaBHaTYPHI;

- CO3/1aHVE BO3MOXKHOCTEN NI 06yqa}o1111/1xc51 BOCIIpMHUMATL OJHY U Ty XK€ I/IH(i)OpMaHI/IIO 13 pasHbIX UCTOYHUKOB -
HanpuMmep, Tak, YTOOBI JMha € HapyHICHUAMHU CilyXa IOJydalid I/IH(I)OpMaHI/I}O BU3YyaJIbHO, C HApYUWCHUSAMH 3pCHUA -
ayanuajibHO;

- TpPHMEHEHHE MPOTPAMMHBIX CpPEACTB, OOECIEUMBAIOIINX BO3MOXKHOCTH OCBOCHHS HABBIKOB W YMEHHH,
(dbopMupyeMBIX AWCIMIUINHON, 3a CYET albTEPHATHBHBIX CIIOCOOOB, B TOM YHCIE BHPTYaIbHBIX JIAOOpaTopuii M
CUMYJISILIMOHHBIX TEXHOJIOTHI;

- NpUMEHEHHWE IHCTAHLIMOHHBIX OOpa30BAaTENbHBIX TEXHOJNOTHMH Ui Iepenadyd HHQPOpMAalHd, OpraHU3aluu
pa3THYHBIX (OPM HHTEPAKTHBHOW KOHTAaKTHOW pabOTHl 0OydaroIierocs ¢ IperojaBaTeleM, B TOM YHCIE BEOMHAPOB,
KOTOpbIe MOTYT OBITH HCHOJIB30BaHBI JJIs NPOBEICHUS BUPTYaJbHBIX JICKIHI C BO3MOXKHOCTBIO B3aHMMOJIEHCTBHS BCEX
YYaCTHUKOB TUCTAHLMOHHOTO OOYYeHHs, IPOBEICHUS CEMHUHAPOB, BEICTYIUICHHS C TOKJIAJAaMU M 3alUTHl BHIOJTHCHHBIX
paboT, NpoBeICHHS TPSHUHTOB, OPraHU3aIlUH KOJUICKTUBHON paOOTHI;

- HNPUMCHCHHUC JUCTAHIHWOHHBIX O6pa3OBaT€J'IBHI>IX TCXHOJIOTUH IS OpraHm3anuun (1)0pM TCKYLICTO U
MIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBEJIHYCHHE TPOJODKUTCIBHOCTH CHAa4d OOYYAIOU[MMCS WHBAJIMIOM WIH JIAIOM C OrPaHHYCHHBIMU
BO3MOKHOCTSIMH 3I0POBBSI (JOPM MPOMEKYTOYHOMN aTTECTALMHU 10 OTHOIICHHIO K YCTAHOBJICHHOU MPOJIOJIKUTEIBHOCTU UX
coauu:

- IPOJIOJKUTENBHOCTY COa4yM 3a4€Ta WIM 5K3aMeHa, IPOBOAMMOrO B NMUCBMEHHOH (opme, - He Oosiee yeM Ha 90
MUHYT;

- MPOJOJDKUTENFHOCTH MOATOTOBKH OOydYaromierocs K OTBETY Ha 3auéTe WIM JK3aMeHe, NPOBOIVMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJKUTENBHOCTH BBICTYIUICHHUS 00y4aroLerocs py 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

[Iporpamma coctaBieHa B cootBercTBuu ¢ TpeboBanusMu PI'OC BO u y4eOHbIM TTAaHOM MO HAMpaBIEHUIO
44.03.04 "TIpodeccuonanpHoe oOydeHue (Mo orpaciisiM)" U HMPOGUIIO MOATOTOBKH "ABTOMATH3aIMS dHEPreTHUECKUX
cucteM".
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1. CooTBeTCTBHE KOMIIETEHIMIi IUIAHUPYEMBIM pe3yJibTaTaM 00yueHHsl 0 JHCHUILTHHE (MOIYJII0)

Koa n
HAaHMeHOBaHHUe
KOMIIETeHIUH

HNHaukaTopbl A0CTHKEHUSA
KOMIIETEHIUH JJIS JAHHOM JUCHMILIMHBI

OneHoYHbIE CPeICTBA TEKYILero
KOHTPOJIS M IIPOMEXKYTOYHOI aTTecTaluu

VYK-1. - Crocoben
OCYIIECTBIISTH MOUCK,
KPUTUYECKUN aHAIN3 U
CHHTE3 HHpOpMaIUH,
MPUMEHSTh CUCTEMHBIH
MOJXO AJIS peIICHUs
MOCTaBJICHHBIX 3a7jau

3HAaTh METOAUKH CHCTEMHOIO IOIXO0a IS
peIIeHNs CTAaHAAPTHBIX U HECTaHIAPTHBIX
Y4eOHBIX 33124 110 OCHOBHBIM pa3/iesiaMm
MaTeMaTHKH

YMeTh 0CyIECTBIATh NOUCK, KPUTUIECKUI
aHaJIM3 U CUHTE3 MH(OPMAIMH 110 OCHOBHBIM
pa3zenaM MaTeMaTHKH; IPUMEHATh
CUCTEMHBIH MOAXO] I PeLIeHUs
CTaHIAPTHBIX ¥ HECTAHJAAPTHBIX y4eOHBIX
MaTeMaTHYECKUX 3a7ad

Brnanets HaBEIKAMU IMOUCKA, KPUTHICCKOTO
aHaJIn3a U CUHTE3a I/IH(I)OpMaL[I/II/I 1o
OCHOBHBIM pa3€iaM MAaTEMAaTUKU,
OCHOBHBIMH MCTOJaMHU ITOCTaAaHOBKH,
HCCIICA0BaHUA U PCIICHU y‘le6HbIX
MaTCMaTUYCCKUX 3a1a4.

Tekymuil KOHTPOJIb:

[MucemenHas pabota o TeMam:

Tewma 1. JIuneitnas anredpa. Tema 3.
Beenenue B ananus. Tema 5. MHTerpansHoe
ucuucieHue QyHKIUH OJJHOH epeMEHHOM.
Tema 8. Pagpl.

VYcTHBLI ONIPOC IO TEMaM:

Tema 1. Jluneitnas anreopa.
Tewma 2. AnanuTtnueckast reometpusi. Tema
3. BeeneHune B aHANH3.
Tewma. Tema 5. HTErpajibHOE UCUUCIIEHNE
¢byHKUAi 0HOI TepeMeHHON. Tema 6.
HuddepernnanbHOE HCUUCIEHUE ()YHKITHIA
HECKOJIbKUX IepeMeHHbIX. Tema 7.
WHrerpanbHOe McHHcIeHHe QYHKIUNA
HEecKOJIbKHUX nepeMeHHbIX. Tema 10. Teopust
BEPOSATHOCTEH U MaTeMaTHYecKas
CTaTUCTHKA.

KonTponbHas paboTa 1o Temam:
Tema 4. IuddheperpanpHoe
HCYHCIIeHUE (PYHKITUI OTHOW IEpEMEHHOM.
Tewma 5. IHTerpanbHOE UCUMCICHUE
(GhyHKUMN OHOM TepeMeHHON
Tema 6. IuddhepeHnmanbHOe HCUHCTICHNE
(GYyHKIMI HECKOJBKHX MepeMeHHbIX. Tema 7.
WHTerpanpHOe HCUHUCIEHNE (PYHKIHIA
HECKOJIbKHUX IepeMeHHBIX. Tema 9.
HuddepernunanpHeie ypaBHEHNUS.
IIpoMeskyTOUYHAsI aTTeCcTALUSA:
3auem, sx3amen

2. Kpurepuu oueHuBanus c)OpMHPOBAHHOCTH KOMIIeTeHIMIA

K 3aureHo He 3aureno
omie Bbicokuii ypoBeHb CpenHuii ypoBeHb Husknit Huxe
TeHU | (OTJIM4YHO) (xopomo) YPOBEHb TMOPOroBOro YPOBHSI
us (yAoBJ1eTBOPUTEIbHO) | (HEyl10BJIETBOPHUTE/Ib
HO)
VK-1 | 3Haer METOIMKU CUCTEMHOTO | 3HaeT METOAUKH 3HaeT ¢pparMeHTapHO He 3Haer metoauku

nmoaxoJa i peICHus
CTaHJApTHBIX U
HECTAaHIAAPTHBIX y‘-Ie6HI>IX
3a41a4 110 OCHOBHbIM
pazaciaM MaTEMAaTUKN

CHCTEMHOT'0 TIOAXO0/a JIIS
peIIeHNs CTaHIAPTHBIX U
HECTaHAAPTHBIX YIEOHBIX
3a/1a4 110 OCHOBHBIM
pa3zenaM MaTeMaTHKH.
Jonyckaet npo6ens! B

3HAHUHU OTACIbHBIX METOAUK

METOAUKHN CUCTEMHOI'O
[TOIX0/1a ISl PEIICHHUS
CTaHJAAPTHBIX
(usnueckux 3amad.,
HCIIONIBE3YyeT Hanbosee
MPOCTHIC METOTUKHU HX
peureHus

CHCTEMHOT'0 1OJX0/1a
JUTS pELICHAS
CTaHJAPTHBIX U
HECTaHIAPTHBIX
y4eOHBIX 33734 110
OCHOBHBIM pa3jienam
MaTeMaTHKU

YMeeT ocylecTBIsATh OUCK,
KPUTUYECKHUN aHAIU3 U
CHHTE3 HH(pOPMAIHHN IO
OCHOBHBIM pa3zjiesiamMm
MaTeMAaTHUKH; IPUMEHATh
CUCTEMHBIN MOAXO[ IS
pelleHys CTaHJapTHBIX U

YMeeT ocyliecTBIsATh

MIOMCK, KPUTUYECKUI aHAIU3

1 CHHTE3 HH()OPMAIIIH 10
OCHOBHBIM pa3zenaM
MaTeMaTUKU; IPUMEHATh
CUCTEMHBIN MOAXO] I
peleHns CTaHJapTHBIX

YMeeT ocyliecTBIsATh
TIOUCK, KPUTHUUYECKUI
AQHAJIU3 U CUHTE3
nHdpopManuy;
3aTpyAHACTCS B
MIPUMEHEHUN
MIPUMEHSITh CUCTEMHOTO

He ymeer
OCYLIECTBJIAT IIOUCK,
KPUTUYECKHUN aHAIU3 U
CHHTE3 HHPOPMAINU
10 OCHOBHBIM
paszenam
MaTeMaTHKU,




HECTAaHAAPTHBIX y‘le6HLIX
MaTCMaTHYCCKHUX 3aJda4

yueOHBIX MATEMATHUECKUX
3a7a4

MOJIX0/1a JJIsl PEIICHUS
CTaHIAPTHBIX YUCOHBIX
MaTeMaTHYECKHX 3ajad,
JIOITyCKast OITHOKY B

METO/IaX MX U pacyerax

MIPUMEHSITD
CHUCTEMHBIN HOJXO0T
U PETICHUS
CTaHJAPTHBIX U
HECTaHAAPTHBIX
Y9eOHBIX
MaTEMaTHYECKUX
3a1a4

Brnaneer HaBbIKamMu IIOUCKa,
KPUTHUYCCKOI'O aHajin3a u
CHHTC3a I/IH(l)OpMaHI/II/I 1o
OCHOBHBIM pasjecjiaM
MaTeMaTHUKHU, OCHOBHBIMHU
METOAaMU ITOCTAHOBKH,
HCCICNOBAHUA U PEIICHUA
y‘-IC6HI>IX MaTEMaTHYCCKUX
3ama4y

Brageer HaBBIKAMU MOKCKA,
KPUTHYECKOTO aHAITH3a U
cHHTe3a HH(OPMAIIHH 11O
OCHOBHBIM pazjieiam
(hU3MKH; CTIOCOOHOCTBIO
NPUMEHSATH CUCTEMHBIN
HOIXOJ UTS PEIICHHS
CTaHAAPTHBIX yIeOHBIX
HaBBIKAMH TTOHCKA,
KPUTHUYECKOTO aHAJIN3a 1
CHHTe3a HH()OPMALMH [0
OCHOBHBIM pa3zieliaMm
MaTeMaTuKu,; OCHOBHbBIMU
METOZaMH TIOCTAHOBKH,
HCCIICA0BaHUA U PCIICHUA
y‘-Ie6HI)IX MAaTEMAaTUYCCKUX
3aJa4 3aJa4, UCTIBIThIBACT

Bnaneer wactiuuno
HaBBIKaMH TTOHCKa,
KPUTHUYECKOTO aHaIM3a
U CUHTE3a
nHdopMmanuy;
JIOITyCKAET OIIMOKU B
BEIOOpE METOITUK
peLICHUS CTaHIapTHBIX
HaBBIKaMH ITOHCKa,
KPUTHYECKOTO aHaIN3a
U CHHTE3a HHpOpMaLin
110 OCHOBHBIM pa3iesiaM
MaTeMaTHKH;
OCHOBHBIMH METOJIaMH1
NIOCTaHOBKH,
UCCIIEZIOBAHUS U
peteHust yueOHbIX

He Bnaneer HaBbIKamMu
MOUCKa, KPUTHIECKOTO
aHaJM3a ¥ CUHTE3a
nHdopmanuu mo
OCHOBHBIM paszJiesiaM
MaTeMaTuKH;
OCHOBHBIMH METOaMH
MOCTAHOBKH,
HCCIICIOBAHUS U
penieHns y4eOHbIX
MaTeMaTHIECKHX
3a1a4

3aTPYAHCHU B PCHICHUN MAaTEMATUYCCKHUX 3aaa4.

HCCTAHJAAPTHBIX 3aJ1a4

3. Pacnpeaesnienne oueHoK 3a popMbl TeKyLIero KOHTPOJISI M IPOMEKYTOYHYIO aTTeCTALUI0

Texkymuil KOHTPOJIb!

1 Kypc ycTaHOBOYHAsI M 3UMHSIS CECCHS.

ITucemennas padota. Tema 1. JIuneitnas anrebpa. Tema 3. BBenenue B aHanus.

Yerubiit onpoc. Tema 1. JIunelinas anredpa. Tema 2. AHanuTnueckas reomerpusi. Tema 3. Beenenue B aHanus.
Konrposbnas padora. Tema 4. [luddbepeHinanbHoe HCUHCICHUE QYHKITUI 0THOM epeMeHHON

1 Kypc neTHss ceccus.

IMucemenHas pabota. Tema 5. MHTerpampHOe HcYUCIeHHE GYHKINH OTHON MepeMeHHOM
Yerasriit onpoc. Tema 5. MHTerpanbHOE HeunciaeHne QyHKINH ogHOM epeMerHOl. Tema 6. AuddepenmmansHoe
ncumcienue QyHKINH HECKOJIBKIX NepeMeHHbIX. Tema 7. HTerpansHoe ncuncienne (QyHKIUI HECKOJIILKUX IIEPEMEHHBIX.

KontpomsHas pabdora. Tema 5. UnTerpanpHOe ncuncienne QyHKIuA oqHON iepeMmenHoi. Tema 6.
Huddepennunanbaoe ucHrciIeHne GyHKIMHA HECKOIBKHUX NepeMeHHbIX. Tema 7. HTerpansHoe neuuciaenue QyHKIHA
HECKOJIbKUX MEePEMEHHBIX.

2 Kypc yCTaHOBOYHASI CECCHS.

ITucemennas pabota. Tema 8. Psbr.

VYernslii onpoc. Tema 10. Teopust BeposTHOCTEH U MaTeMaTUdecKas CTATUCTHKA.
KonrponbHas padora. Tema 9. [luddpepennnansupie ypaBHEHHUS.

Brimonnenne KaXJ0ro OU€HOYHOr 0o CpeACTBA OLCHUBACTCA 1O HIKAJIC: OTINYHO, XOPOLIO, YAOBJIECTBOPUTEIILHO,
HEYAOBJICTBOPUTECIILHO.

061112171 OIICHKAa 3a TeKyIIII/Iﬁ KOHTPOJIb MPEACTABIACT coboii CpeaHeC 3HAUCHNE MCIKY MTOJTYUCHHBIM UM OLICHKAMU 3a
BC€ OLICHOYHBIC CPEACTBA.

IIpomesxyTouHas aTTeCTalysL:
1 Kypc 3uUMHSS — 3a4eT, KOHTPOJIbHAs paboTa;

1 Kypc JeTHsS CecCUM — 3aderT.
2 Kypc yCTaHOBOYHAsI CECCHUsI — DK3aMeEH.



B xaxxgom Omirere Ha 3adeTe (IK3aMEHE) J1Ba OLIEHOYHBIX CPEICTBA: YCTHHIN MM MMCHbMEHHBIA OTBET Ha BOTIPOC U
perieHne 3aaaqm.

BrmonHeHHe KakJOro 3aJaHhs 3a MPOMEKYTOYHYIO aTTECTAIMIO OICHWBAETCS II0 INKaje: OTIMYHO, XOPOIIO,
YIOBJIETBOPUTEIHHO, HEYTOBIETBOPHUTEIBHO.

OO01ast oIIeHKa 32 IPOMEXYTOUHYIO aTTECTALMIO TIPEACTaBIAET COOOH cpeiHee 3HAUYCHUE MEXIY TOTyICHHBIMHU
OIICHKaMHU 32 BCE OLIEHOYHBIE CPEACTBA MPOMEKYTOUHOM aTTeCTaIlUu.

B cnyyae HEBO3MOXHOCTH YCTAHOBJICHHUSI CPETHETO 3HAUCHHSI OLIEHKH 32 POMEXKYTOUHYIO aTTeCTalIo (Hapumep,
«XOPOIIIO» WIIN «OTIMYHOY), HTOTOBAsI OIICHKA BBICTABJISACTCS IK3aMEHATOPOM, UCXOIs U3 MPHUHIIUIIA CIIPABEJIMBOCTH U
OCCIPUCTPACTHOCTH HA OCHOBAHHUHU OOIIETrO BICYATICHHS O KAYSCTBE U TOOPOCOBECTHOCTH OCBOCHHUS 00YJIarOIIUMCS
JTUCIHUTIUTAHBL (MOILYJIS).

CooTtBeTrcTBHE 0AJIJIOB U OILIEHOK:

Jlnsi 3adera
3a4yTeHo
He 3aureno

Jast ax3ameHa:
OTnu4HO

Xopowo

Y 10BJIETBOPUTEIBHO
HeynosnerBopurenbHo

4. OuleHOYHBIE CPEACTBA, MOPSIAOK HX MPUMEHEHHUS U KPUTEPHHU OLeHHBAHUSA
4.1. OueHo4HbIE CpPeCTBAa TEKYLIero KOHTPOJIs

4.1.1. lIucbmenHas padora. Tema 1. JIuneiinas anreopa. Tema 3. BBenenue B anaaus. Ilpeaennt. Tema 5.
HNHTerpanbHoe ncuuciaeHue GpyHkuuii ogHoii nepemenHoii. Tema 8. Psabl.

4.1.1.1. ITopsi 1ok MpoBeAeHUsI U MPOLEAYPA OLleHUBAHMSI.

O6yt1a101111/1e051 TMOJIYYaroT 3aaHUu€C 1O OCBCUICHUTIO OHpe}IeJ’IéHHLIX TCOPECTUICCKUX BOIIPOCOB WJIN PCIICHUIO 3aj1ay.
Pa0ora BEITIOJIHSIETCS TUCEMEHHO U craéres npenoaaBaTeIro. OI.[GHI/IBaIOTCSI BJIAICHUEC MATEPUAJIIOM I10 TEMEC pa6OTBI,
AHAJINTHYCCKHEC CHOCO6HOCTI/I, BJIaICHUC MCTOJJaMHU, YMCHHA U HABBIKH, H€O6XO,Z[I/IMLIG JUUIA BBIIIOJTHCHUA SaZ[aHHi/‘I.

4.1.1.2 Kputepuu oueHuBaHUsI

OneHka «OTINYHO)» CTABUTCH, eC/IU 00y4aronuiics:

IIpaBuiibHO BBINONHKI BCE 3aiaHus. IIpoaeMOHCTpUpOBall BEICOKUN ypOBEHbD BilaJieHUs: MaTepuanoM. IIposBiensl
IIPEBOCXO/IHBIE CTIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHS K BBITIOJTHEHHIO KOHKPETHBIX 3a/1aHUMH.

OueHKa «X0pOUI0» CTABUTCS, €CJIH 00yUalomuiics:

ITpaBHIbHO BBIOIHMI OOJBIIYIO YacTh 3aAaHuil. [IpucyTcTBYIOT He3HaUNTEIbHBIE OMNOKH. IIpoeMoHCTpUpOBaH
XOpOIINH YPOBEHb BlIaJIcHHsI MaTepuaioM. I1posBieHs! cpetHre crnocoOHOCTH IPUMEHATh 3HAHUS U YMEHUS K
BBITOJIHEHHIO KOHKPETHBIX 3aJlaHUH.

OneHka «yA0BJICTBOPUTEIbHO» CTABUTCS, €CJIM 00ydalomuiics:

3ajaHust BRIIOJIHWI OoJiee YeM HanosoBuHY. [IpucyTcTBYIOT cephé3nbie ommoku. [IpogeMoHcTprpoBan
yJIOBJIETBOPHUTENLHBIN yPOBEHD BlIaieHHUs MaTteprasioM. [IposiBeHbI HU3KHE CIOCOOHOCTH IPUMEHSTh 3HAHUS M YMEHUSI K
BBITOJIHEHHIO KOHKPETHBIX 3aJlaHUH.

OueHKa «HEYAOBJETBOPUTEIbHO» CTABUTCS, €CJIM 00yUYaronuics:

3amaHus BRIITOJIHII MEHEE YeM HaIoJIOBHHY. IIpoieMOHCTpHpPOBaH HEYIOBICTBOPHUTEIBHBIH YPOBEHD BIAJCHUS
MaTepuainoM. [IposiBIeHBI HEJOCTATOYHBIE CTIOCOOHOCTH MIPUMEHSTH 3HAHUS U YMEHHS K BBITIOJTHEHUIO KOHKPETHBIX
3a/laHHN.

4.1.1.3. Conepxxanue OlleHOYHOTO CpeACTBa
1 Kypc ycTaHOBOYHAsI W 3UMHSISI CECCHMSI.
Temsi 1,3.

Bapuanr 1



1
=———+Jx+2
YTy

1) Haiitu oGmacth onpeneneHus GYHKIAHN
2) BouuCIATh MpeneIIbL:

[,2
fim VX +1-1 _ x’ctg2x 24 X\ oo
m —= lim ——— lim (—)

_ Vx©+16-4. , x>0 sin3x . 3. " X—3

3). UccnenoBats QyHKIINHN HA HEMIPEPHIBHOCTE. MccienoBaTh TOUKH pa3peiBa. [locTponTs rpaduk 3THX QyHKITHIA

f(x)=

xz—l;
2 1 -3
3 -2 4
4 -10

4). BEIUUCIHUTE OTIPEIEIUTENh
2X, + 95X, +6X4 =2,
X; +2X, +5X; =4,

. X, +3X, +2X, =-1.
5). Pemmmts cuctemy ypaBHeHuil o mpasuiy Kpamepa:

Bapuanr 2
Vvx+1
Y g2+ %)
1) Haiitu o6macth onpenencHus HYHKIHH
2) BobuHCIHATD MPeneIIbL:
_V2x+3-1 o In(1+5xsin x) _3X—2. 001
lim ——— Im 7 lim ( )
o1 JBx—2. 5, 0 10X . 3, = 3X+4
3) UccnenoBars HyHKINK HAa HEMPEPHIBHOCTH. MccienoBars ToUKH paspbia. [loctponts rpaduk 3THX GyHKIHII
f(x) 3%, x<0
X)=
x+3,x=>0
2 -1 3
0 2 1
3 1 -2

4) BBIYUCIUTD OTIPEICIUTENb
5) Pemmte cuctemMy JIMHEHHBIX YpaBHEHUI:

X, + X, +3X; +2X, +5X, =0
X, +2X, +2X3 + X, +3X; =0
2X; +3X, +5X; +4X, + X, =0

1 Kypc JeTHSAA ceccHs

Tema 5.

BAPHUAHT 1 BAPUAHT 2

1. Haifmute nepBooOpasHyro GyHKIIH . y= 4o+
y — sin x -+ cos 2x 1. HaiianTe nepBooOpasHyio pyHKINU

a) e2x+l+C
1 6) 4e?* 4 C
—COSX+—=sin2x+C B) 262 4+ C

a) —COsX—sin2x+C

0)

B) cosx—sin2x+C

o J(x*—2x+3)dx J(x*+ 4)xdx

X —2x+3+C.

paBeH: 2. Unterpan paBeH:




)Zx—Z-I-C £+2x2+c
=F a) 4 :
—— 3 C 4 2
4
5) T +1 . x%+ C
f dx Jr dx
3. x+" paBeH: 3. 3x—E paBeH:
a)'x+4}"" +C a)':ix B}""—I_ C.
)lnlxl-l-C )1n|3x—8|+C
B)1n|x+2|+£‘; )51n|3x—8|+ﬂ'
B :
4
j [@x- 2 yax
4. Unterpan 4 paBeH... 4. Unrerpan ! ‘/; paBeH. ..
j cos3xdx Isin xdx
5. Unterpan —3" paBeH: 5. Murerpan —27 paBeH:
a)l; 6)-1; B) 0 a)2; 6)-2; B) 0
6. ®opmyna 6. . @opmyna
[ f()dx = F(e)—F(a) j udv = [uv]’ j vdu
a Ha3bIBaeTCs a Ha3bIBaeTCS
(bopMynoii. .. (dhopmynoii. ..
dx dx
7. UnTerpan 4 —5x paBeH. .. 7. NHTerpan 4+ x* paBeH. ..
3n T
I cos2xdx J' sin 2xdx
8. Uurerpan ™ paBeH: 8. Uurerpan © paBeH:
a)l; 6)-1; B) 0 a)2; 0)-2; B) 0

2 KypC YCTAHOBOYHAS CECCHSI.
Tema 8.

HOHB3yHCL OIIpEACIICHUEM, UCCIICAOBATh HA CXOAUMOCTb U HalTH CYMMY psaa.

i 1

m(2n=1)(2n+1)

1. HCCJ’ICI[OB&TL Ha CXOAUMOCTDH € TOMOIIBIO ITPU3HAKOB:

Zsinin,
a) CpaBHEHHS 1 2
1 (n+1
o)

n
B) Komm n-13 n

0) Mamambepa

T') HHTETPAIBHOTO

> 2n-1
é(ﬁ)"’

&1

—ninn

0 (_1)n+1
Z 2n+l

2. WccnenoBath psiji Ha aGCOMOTHYIO, YCIOBHYIO CXOAUMOCTH N=L

3. Omnpenenuts 06JaCTh CXOAUMOCTH psijia =L

n
tg"x

ilon X"

4. HaiiT MHTepBAJI, paguyC K 06IACTh CXOAMMOCTH CTENICHHOTO psiza N=1




5. Tlom3ysck pazoxxeHneM B psin Teiiopa OCHOBHBIX 3JIEMEHTAPHBIX (YHKITUH, pa3IoKuTh B psn Teinopa B

y Xo f(x)=Inx,x, =1
OKPECTHOCTH YKa3aHHOM TOYKH ° (DYHKIHIO .

0 2n-1

ZZn—ll

6. Haiit cymMmy cTeneHHOTO psna n=1

4.1.2. Ycrusiii onpoc. Tema 1. JIuneiinas anreopa. Tema 2. Ananutudeckasi reomerpusi. Tema 3. BBegenue B
aHaiu3. Tema 5. UnTerpanbHoe ucuucjaeHue pyHkumuii oqnoi nepemenHoii. Tema 6. Inddepennuanbuoe
HcYHcIeHre QyHKIUI HecKOJIbKHUX epeMeHHbIX. Tema 7. UnTerpajbHoe ucunciaenue GyHKIUNH HECKOJIbKUX
nepemeHHbIX. Tema 10. Teopusi BeposiTHOCTEH M MaTeMaTHYeCKasl CTATUCTUKA.

4.1.2.1. Ilopsinok npoBeeHUs U NMPOLEAYPA OLlCHUBAHHS.

Y CTHBII OMPOC MPOBOJUTCS HA MPAKTUYCCKUX 3aHATHAK. OOyUarouecs BRICTYIAOT ¢ AOKIaJaMH, COOOIICHUIMH,
JIOTIOJTHEHUSIMHU, YYaCTBYIOT B IMCKYCCHH, OTBEUAIOT HA BOMPOCH! Ipenoaasaress. OlieHnBaeTCsl ypoBeHb IOMAIlIHEH
MTOJITOTOBKH IO TEMeE, CIIOCOOHOCTH CHCTEMHO ¥ JIOTHYHO H3JIaraTh MaTepHal, aHaIIM3UPOBaTh, POPMYIHPOBATH
COOCTBCHHYIO ITO3UIIHIO, OTBEYATH HA JOMOJHUTEIBHBIC BOTIPOCHL.

4.1.2.2 Kputepuu oueHuBaHUsI

OueHKa «OTJIUYHO)» CTABUTCSH, €CJIM 00yYaronIuiics:

B oTBeTe kKaueCTBEHHO PAaCKPBLI coepkaHue TeMbl. OTBET XOPOIIO CTPYKTYpHpoBaH. [IpekpacHo ocBoeH
NOHATUMHBIN anmnapat. [IpoieMOHCTpUpOBaH BEICOKUH ypOBEHb IOHUMaHuUs MaTepuana. [Ipesocxonnoe ymenue
(GhopMyIHPOBATH CBOU MBICITH, 00CYKIATh TUCKYCCUOHHBIC TIOI0KEHUS.

OueHka «XOpOLI0» CTABUTCS, €CJIN 00y4aromuiics:

OcHOBHBIE BOTPOCHI TeMBI packpbul. CTPYKTypa OTBETA B LIEJIOM aJIeKBaTHA TeMe. XOPOIIIO OCBOEH MOHATUHHBIN
armapart. [IpogeMoHCTpUpOBaH XOpOLIHNi YpOBEHb MIOHUMAaHUsI MaTepualia. Xopoliluee yMeHne GopMynupoBars CBOH
MBICJIH, 00CY)KIATh TUCKYCCHOHHBIE TIOJIOKCHHS.

OueHKa «yI10BJIeTBOPUTEIbHO)» CTABUTCS, €CJIM 00yYAKOLIUICS:

Temy gacTnanO packpbul. OTBeT c1a00 cTpyKTypupoBaH. [IoHATHIHBIN anmapaT ocBOeH YacTH4HO. [loHnmanune
OTJETBHBIX MOJOXKEHUH U3 MaTepralia 1o TeMe. Y TOBJIETBOPHUTEIILHOE YMEHHE (OPMYIHPOBATh CBOM MBICIIH, 00CYXIATh
JUCKYCCHOHHBIE MOJIOKEHHS.

OueHkKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00y4aronIuiics:

Temy He packpsul. IIOHATHIHBINA anmapaT 0CBOCH HEYJOBIeTBOpUTENbHO. [loHuManne Matepuana ¢pparMeHTapHoe
nnu otcyTcTByeT. Heymenue GopMynnpoBaTs CBOM MBICIIH, 00CYKIAaTh AUCKYCCUOHHBIE MOJIOXKEHUS.

4.1.2.3. Conepxxanue OLleHOYHOI'O CpeACTBa

1 Kypc 3UMHSSA ceccusl.

Temnr 1,2, 3

. Onpenenureny.

. MaTpuupl.

. CucteMsl nuHENHBIX ypaBHEHUH. Pemenne cucrem metogoM Kpamepa.
. CucreMbl TUHEHHBIX YpaBHEHHIA. PelieHne CUCTeM METOI0M Taycca.

. CucreMsl THHEHHBIX ypaBHEHUH. Pelenne cucteM MaTpUYHBIM METOAOM.
. BexTopsl.

. PaznoxeHne BeKTOpa 0 KOOPINHATHBIM OCSM.

. CkasipHO€ TIpOM3BEIeHIE BEKTOPOB.

. BekTopHO€ IIpOn3BEIEHUE BEKTOPOB.

. CMenI1aHHOE NPOU3BEIEHUE BEKTOPOB.

. [Ipsimas nMHUS HA TIIOCKOCTH.

. [IpeoOpazoBanue KOOpAUHAT.

. Kpussie Broporo mnopsiika Ha IIOCKOCTH (OKPY>KHOCTb, JUIHIIC).

. Kpussie Broporo nopsiika Ha miockocTs (runepOoa, napadoina).

. [InockocTh B MpoCTpaHCTBE.

. YpaBHEHME IPSIMON B IIPOCTPAHCTBE.

. IToBepxHOCTH BTOPOTO MOPSAKA.

. BepxHsisi ¥ HUKHSAS TPAaHU YHCIIOBOIO MHOXKECTBA.
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19.
20.
21.
22.
23.
24.
25.
26.
27.

AOGcomroTHas BeNn4nHa AEHCTBUTEIBHOTO YHCIIA.

@DyHKIUY U UX CBOHCTBA (MOHOTOHHOCTD U OTPAaHHUYCHHOCTD).
@DyHKINH U UX CBOHCTBA (Y€THOCTH-HEYETHOCTD, IIEPUOIMIHOCTB).
UYucoBble ocneoBaTenbHOCTH. [Ipenesn mocne10BaTeIbHOCTH.
[Ipenen pyHKINHN B TOYKE.

TeopeMsl 0 npeaenax.

BeckoneuHo Manblie GyHKIMH.

OnHocTopoHHME TIpeienbl. beckoHedHo Oonbine GyHKIHN.
HenpepbIBHOCTH (YHKIIMU B TOUKE.

1 kypc JeTHAA ceccus
Temsr 5, 6,7

O 00 1N LN KWk —

10

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

. [lepBooOpazHas GpyHKIHS U HEOTIPEACICHHBI HHTETrPaJl.

. CBolicTBa HEONIPEAETICHHOTO HHTETpaa.

. IaTerpupoBanne TpaHCICHICHTHBIX () YHKITHA.

. CBolicTBa Onpe/IeNIeHHOTO HHTETpaa.

. Teopema o cpeHEM 3HAUCHHH.

. OnpeienIeHHbI HHTErpal ¢ IePEeMEHHBIM BEPXHUM IIPEAEIIOM.

. ®opmyna HeroToHa-JleiOHMIA.

. Beruucnenue omanaun B A€KapTOBBIX U MOJAPHBIX KOOPJAUHATAX.
. Berumcienue o0beMoB.

. JiuHa u nuddepennman qyru.

HecobcTBeHHbIE HHTETpANBI ¢ OECKOHEYHBIMH NIPEAeIaMi HHTETPUPOBAHHS.
JduddeperunpoBanme ciIoxHONW GYHKINH.

HesBaBIC QyHKIHN.

KacarenpHast III0CKOCTh U HOpMaJlb K HOBEPXHOCTH.

YacTHbIE IPOU3BOHBIC BHICIINX MOPSIKOB.

JuddepeHnnans BEICIINX TOPSIIKOB.

BeruncieHre 1BOWHOTO HHTErpajia MOBTOPHBIM HHTETPUPOBAHHEM.

3aMeHa IepeMEeHHBIX B IBOMHOM HHTETpae.

3aMeHa IIepeMEeHHBIX B TPOHHOM UHTETpaJle.

KpuBonuHeHHBII HHTETpal U €ro OCHOBHBIE CBONCTBA.

®opmyna I'puna.

KpuBosHeitHble MHTErpaslbl, 3aBUCAIINE TOJIBKO OT HaYaJla ¥ KOHIA MYTH UHTETPUPOBAHUSL.
KpuBonunelnslil ©HTErpa no IJI1uHE TyTH.

2 Kypc YCTAHOBOYHAS CecCust

Tema 10

1. Ilpenmet Teopun BEpOSITHOCTEH, 311€eMEeHTapHbIH Hcxo. IIpocTpaHCTBO 31€MEHTAPHBIX NCXOI0B.
2. Onpenenenuie coObITHS (CTy4aitHOTO, JOCTOBEPHOTO, HEBO3MOXHOT0). HecoBMecTHBIE COOBITHS.
3. CymMMa U MPOU3BEICHUE COOBITHIA.

4. IIpOTHBOIOJIOKEHHOE UCCIIEOBaHNE COOBITHIA. Anredpa COOBITHH.

5. Knmaccuueckoe omnpenenenue seposatHocTH. [Ipumep.

6. Cratuctudeckoe onpeseneHue BeposTHocTU. [Tpumep.

7. 'eoMeTrpuueckue BeposiTHOCTU. [Ipumep.

8. Teopema cioxeHus BepositHocTeld. O000IIeHHAs: TeopeMa CII0KEHHS BEpPOSITHOCTEH.

9. OmpezienieHue yCIOBHOM BEPOSITHOCTH M HE3aBUCHMOCTH COOBITHH.

10. Teopema yMHOEHHS BEPOSTHOCTEH.

4.1.3. KontpoabsHasi padora. Tema 4. [luddepennnanbHoe ucuucieHue GpyHkumii oqHoii nepemennoii. Tema 5.
HNHTerpanbHoe ucyucjieHue PyHKUUI OJHOM NepeMeHHOM
Tema 6. {uddepenunanbHoe ucuucjieHne PyHKIUI HeCKOJIbKUX MepeMeHHbIX. Tema 7. UHTerpajibHOe HCUHCIeHnE
(yHkuuii HeckoabKUX nepeMeHHbIX. Tema 9. /Iuddpepenunaibuble ypaBHeHus.

4.1.3.1. opsaaok npoBeeHUs] M MPOLEAYPA OlleHUBAHMSI.

KonTtponbHas pabora npooautcs noma. OOydaromuecs moayJarT 3aJaHus AJIs IPOBEPKU YCBOCHUS MPOHICHHOTO
MaTepuaina. PaboTa BEIIONHAETCS] B TUCBMEHHOM BHUjIe U caaéres nmpernogaparento. OIeHUBAIOTCS BIAJICHUE MaTCPUAIIOM
o TeMe pabOoThI, aHATUTUICCKHE CIIOCOOHOCTH, BIIAJICHAE METOIaMU, YMEHUS W HABBIKH, HEOOXOIMMEIC ISl BBITOTHCHUS

3aJIaHNMH.

4.1.3.2 Kputepun oneHMBAHUS.



OueHka «OTIHYHO» CTABUTCH, €CJIH 00yYaroLuiics:

IIpaBunbHO BEINOIHWI Bee 3a0anus. [IpoaeMOHCTpUpOBal BBICOKUI YPOBEHD BlafeHUs MaTtepuanoM. IIposBieHs
MIPEBOCXOIHBIE CIIOCOOHOCTH MPUMEHATH 3HAHUS M YMCHHUS K BBITTOJTHEHUIO KOHKPETHBIX 3aaHUH.

O11eHKA «XOPOLIO0Y» CTABHUTCS, €CJIM 00yUaroUIuiics:

[IpaBupHO BHIOIHII OOJBIITYIO YacTh 3aqaHuii. [IprCcyTCTBYIOT He3HAUNTENbHBIE OmHOKHU. [IpogeMoHCcTprpoBaH
XOpOIIMH YPOBEHb BIIaJICHNsI MaTepHaioM. [IposiBiIeHbI cpeHre CIOCOOHOCTH IPUMEHSTH 3HAHHUS U YMEHHS K
BBIMOJIHEHHIO KOHKPETHBIX 3a/laHUH.

OneHka «yA0BJICTBOPUTEIBHO» CTABUTCS, €CJIM 00ydaromuics:

3ajaHust BBITOJIHWI OoJiee YeM HanoJIoBHHY. [IpucyTCTBYIOT cepbE3Hble onmOku. [IpogeMoHcTprpoBaH
yJIOBJIETBOPHUTEILHBIH YPOBEHD BlIaJieHHs MaTtepuaioM. [IposBieHsl HU3KHE CIIOCOOHOCTH MIPUMEHSATH 3HAHUS M yMEHHS K
BBIMOJIHEHHIO KOHKPETHBIX 3a/laHUH.

OneHka «Hey/10BJIETBOPUTEIbHO» CTABUTCS, €C1H 00yqaloLuiics:

3amaHust BEITOJIHWI MEHEE YEM HAINONIOBHHY. [IpogeMOHCTpHPOBaH HEYIOBIETBOPUTEIBHBIN YPOBEHD BIIAACHUS
MatepuanoM. [IposiBIeHBI HEIOCTATOYHBIE CTIOCOOHOCTH IPUMEHATH 3HAHHS M YMEHHS K BBIIIOTHCHUIO KOHKPETHBIX
3aJaHUH.

4.1.3.3. Conep:xanue OLLECHOYHOI'0 CPEACTBA

1 Kypc 3MMHSS ceccHs.

Tema 4.
1 BapuaHT 2 BapuaHT
1. HaiinuTe npou3BoaHyto QyHKIUH 1.Haiinure nmpou3BoHyI0 GYHKIMN
1 5 .4 2
=Zx =——X +3x"-2x+11
773 Y= |
' 6
a) Y =2x : 2) y’:—5x3+6x—x2+llx;
r_ 2x5 )
6) y ' y/=—1x5+x3—x2+1lx
y =Ly 6) 4
B) 3 5) y' =-5x% +6x—x7,
r__ 5 ’
r)y—6x r)y/=—5x3+6x—2.
8 1.,

/() f(X)=2\/7—* f(X)Z—X —6Inx /()
2.Hatinnure , €CIIH X, 2.Ecimm 3 , TO paBHO...
N1 2)0
3)3 4) 4

_ax2 _ 2
3.Ilpomssonnas pynkuun ¥ € paBHa: 3 TlpownsBosHas GyrKim » Inx paBHa:
' 2 ' 2 1 1
y'=e*. 5y =2". y =— y'=—
a ; ) 2 .
) , 2 ) a) X ; 6) 2X ;
B)yzzxe : y,:g y’:i
n Y= o X3 o X
1 = 2¥
y=——= 4. Bropas mpou3BogHast GyHKINU y= paBHa:
4.Bropast npon3BoiHas GYHKIMN X "_2XIn2
) y' = nez.
paBHa: a) ,
1
a) Y= x, 6 ¥ =2-2"In2,
_ 5
y'= x*. "=2%In?*2.
0) N ; B) y :
y" = B 7 . " __ 9X
B) L n Y =2 In4
r Y = X74.
5.BerauciuTh Npou3BOIHYI0 QYHKIINH 5.BpraucinTh NPON3BOAHYIO (PYHKITHH
— x _ 42
y=xe B TOYKE Xg =1 y=x Inx B TOUKE
Xp =€
1) 2e




2) 3e 1) 2e
3) 2e+e? 2) 3e
4)e? 3) 2In2
4) 2(1+In2)
6. .
(sin3x)’_ () =
) 0 pe” 6T
B) 3Sin6X r) 3c0s3X B) &" r)-e*

7. Haiinute yrioBoi ko3¢ puuueHt
KacaTeJIbHOM, NpoBeIeHHOH K rpaduKky QyHKIHH

J— 2 =
f(X) =Inx+x B €r0 TOYKE C a0CIUCCON %o
B) 3; r) 0.

7. Haitnute yrinoBoi K03 pHIHEHT KacaTelbHOH,
MIPOBEJCHHOM K rpaduky QyHKIUH
—A6_ 2 _
f(x)=6-2x+15x B ToUKe ¢ aberccoii 0
a)5; 0)1;
B) 2; r)-2.

8.HaiimuTe npom3BogHy0 QYyHKINN
f(x) = _
) f/(x) = xe* +6x2;
) 1) =6x"—¢”
) f/(x) =e* —6x?

) f/(x)=6x*+e*

8. Haiimute mpom3BogHy0 QyHKINH
y = 3sin x + x* cos x
0 y' =3cosx - x?sin x
2) y' =3cos x — x?sin x + x? cos x
3 y' =301+ x?)cos x
2 y' =3(1+ x?)cos x — x*sin x

2

9. Bropas npousBoxHas Gpyskuun Y = In2x

9.IlpousBonHast pyHKIHH y=In XpaBHa: paBHa:
[ ” 1
a) x? 6) ¥ =2Inx. a)y = .
,_2Inx ,_Inx .2
B) X 5 o 2x, 5 X
yrr _ i
B) X2
yv/ _ 1
r) 2x?
10. 10. HaitauTte TaHTeHC yTila HaKJIOHA KacaTeIbHOM,
NpOBeACHHOI K rpaduky GQyHKIHH
1 1 —2x2 — =
a)_ - 6) 3z f(x)=2x"+3x-8 B TouKe ¢ aberuccoii 0 3.
KA a)s; 6)4;
B) 15; r) 3.
1 Kypc JeTHsASA ceccus.
Tewmstl 5,6,7.
1. BbIYHCIUTH UHTErPATBL:
1- 2x z
a) I 4
0) _[x tg°x dx
0 .
) J- 3x+13 J- 2x—1 g
8 X S L dadx
(x—D(x* +2x+5) 3x?-2x+6 .
2x—-13 Jx+1
I [7.2 dx e) I dx
3x"=3x-16 . (1+\/x+l)\/x+1




Tooux
) [ sin'= ds
0

2. Haittn nonssnii auddepernnan BToporo nopsiaka GyHKINH

HE3aBUCHUMBIC ICPEMEHHBIC.

z=sinx+cosy .

z; zy

3. HaifTu yacTHBIC TPOU3BOIHBIC CIOKHON QYHKIUH: <! |
z=In(x+y),x =sint+coss,y =cost +sins

/
z
4. Haiitu yacTHbIE IpoM3BOAHBIE * ' 7 .

4x° +8y—17° +e

X2 +y?+22 -0.

5. Beraucnuts mwromanb GUrypbl, OrpaHHdIeHHON JINHISIMHA

x? er2 = 2x,

2 KypC YCTAHOBOYHAS CECCHSI.
Tema 9.

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

Bapuant — 1.

Bapuanr — 2.

1. O0uwM perienneM qudhepeHIHaIbHOro

n X
ypaBHEHUsI y =¢
SIBJIACTCS QYHKIIAS:
@y=e+Cix+C;
(b)y=e"+C
©@y=Ce+GC

1. YpaBHeHue Bua
F(x.y"y")=0 JIOMYCKAeT MOHMKEHHE TTOPSIKA C
IIOMOIIBIO 3aMEHEI:

@Yy =2(x)
(B) Y =2(x)
©y' =x"2(x)

2. Kakoe ypaBHEHHE TOJTy4aeTCst OCIIe

4 _ n 2
samens Y = 29 y3 ypaBHenns W' +y=(y)

2. Kakoe ypaBHEHHE MOJy4aeTCs OCiae
MOHMIKEHHUS ITOpsIAKa U3 ypaBHEHUS
y” + y'tgx = sin 2x

@) yz'+y=12° (a) ¢ paspensIomMUMuCS EpeMEHHbIMU
27"+ y = 72 (b) omHOpOIHOE
(b) ¥ y= (c) muueiiHOE
’ 2
'+y=y
©Y

3. Kakoe ypaBHEHHE TOJTy4aeTcst ocIie
TIOHIDKEHNUS TTOPSIZIKA U3 yPaBHEHUS

’ ’ r
y” — L In L + L
X X X
(a) ¢ pa3gensAromUMUCS MepeMeHHBIMI
(b) ogHOpOIHOE

(c) nuHeHOE

3. JIuneliHO€ OJHOPOJHOE YPABHEHUE TPETHETO
MOpSIIKa UMEET BH:

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

(b) aoy!ﬂ
© ay"+ay"+a,y +ay=0

+a1y”+azy'+a3y= f(X)

4. uddepeHnnanbHOMY YpaBHEHUIO
y'— 4y = 0 cooTBeTCTBYeT XapaKTepHCTHIECKOE

4. IuddepeHnnanbHOMY YpaBHEHUIO
y" + 3y = 0 cooTBercTBYeT XapakTepucTHIECKOE

YpaBHCHUE! YpaBHCHUC!
(@) M —4r=0 (@) MP+30L=0
(b) 2L —4=0 (b) A2 =30=0
() ¥-4=0 (¢) *+3=0

5. Nano nuddepeHmanibHoe ypaBHEHHE
y'+ 2y +y=0. Vkaxure Bce KopHH
COOTBETCTBYIOIIETO XapaKTePUCTUIECKOTO YPaBHEHUSI:

5. Nano auddepeHnmanbHoe ypaBHEHIE
y'+4y"+3y' = 0. Ykaxure Bee KopHH
COOTBETCTBYIOIIECTO XapaKTEPUCTHICCKOTO YPABHECHUS:

(@r=1 @M=1,14,=3
b)yr=-1 )M =-3,A=-1
M=k =-1 )M=0%=-1,A3=-3
6. Pemuth 6. Pemuth

ypaBHEHHe (2x—4y +6)dx+ (Xx+y—3)dy =0

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

4.2. OueHOYHbIE CPeCTBA MPOMEKYTOUYHOMH aTTeCTAlMU

Io aucumruinHe pexycMOoTpeH 3a4eT B 1 1 2 ceMecTpax M 9K3aMEH — B TPEThEM. 3adeT (3K3aMeH) MPOXOIST 110
Omneram. B kaxxnom OuiieTe oMH TEOpPETHYECKUH BOIIPOC M OJIHA 3a]a4a. 3a4eT (IK3aMeH) IPOBOJIUTCS B yCTHOM,
MTMCbMEHHON MJIM KOMIIbIOTepHOU opme. OLieHHBaeTCs BiIaJIcHUE MaTepHaIoM, ero CHCTEMHOE OCBOEHHE, CIOCOOHOCTh



NPUMEHATH HY>KHbIE 3HAHHS1, HABBIKHA M YMEHHS IIPH aHAJIM3€ NPOOIEMHBIX CUTYallMi M pELIeHUHN NIPAKTHYECKHUX 3alaHuH.
OueHuBaeTcsi CHOCOOHOCTH AaHAIU3UPOBATH MATEMAaTHIECKHE 3a1a4H, BBLACISAS TAIBI €€ PEIICHN, JeUCTBHUS 110 PEIICHUIO
3aJ1a4M, 3HAHHE OCHOBHBIX Pa3[eoB MaTeMAaTHKH (MaTeMaTHYESCKUI aHAIN3, aHATUTHYEeCKast TEOMETPHS U JINHEHHAS
anrebpa, muddepeHaIbHbIe YpaBHEHIS, TCOPHS BEPOSTHOCTH M CTATHCTHKA), B 00beMe HEOOXOANMOM IS
OCYIIECTBIICHHUS MPO(ECCHOHAIBHO-TIEArOTHYECKON eI TeIbHOCTH, 3HAHIE POJIM MaTeMaTHKHU U IIEPCIIEKTHB e
NPUMCHEHHUS B €CTECTBEHHBIX HayKaxX. OLCHNBACTCSl yMEHUE HAXOIUTh, KPUTHYSCKH aHAJIM3UPOBATh U BHIOUPATh
nHpopManuio, HeOOXOAUMYIO JUIS PEIICHHS TIOCTABICHHOM 3a1a4H1, TPUMEHSITh IOJTy4YEHHbIE TEOPETHUYECKUE 3HAHUS Ha
NIpaKTHKe, GOpMyIHpOBaTh NPHUKIIAIHBIE MPOOJIEMBI Ha SI3bIKE YPAaBHEHHI, CUCTEM YpaBHEHU, HEPaBEHCTB, rpapuecKuX
MIPE/ICTaBIICHUH, BJIaIcHHE HaBBIKaMHU I10 PEIICHHUIO CHCTEM JIMHEHHBIX YPAaBHEHUI, TI0 HAXO0KACHHIO IIPE/ICIIOB
TIOCIIEI0BATENILHOCTEH U QYHKIMH, 0 MeToaaM AuddepeHupoBanns GpyHKINH, O BBIYUCICHNUIO HHTETPAJIOB, PELICHHUIO
i depeHnnanbHbIX YpaBHEHUH, yMEHNE TPUMEHSTD [T0Jy4YEHHbIE ClIeMalbHbIe HAyYHbIE 3HAHUS [IPU PEIICHNH 3a/a4,
BJIaJICHUE MPE/ICTABICHUSIMH O CBSI3M MaTeMaTHYECKOT0 aHajM3a CO IIKOJIBHBIM KYPCOM MaTeMaTHKU, METOIaMH Hay4HO-
NEeJaroruyeckoro HCCIeIoBaHus.

4.2.1. YcTHbIH WM NUCbMEHHBII 0TBET Ha BONPOC

4.2.1.1. Ilopsaaok npoBeieHUs U MPOLEAYPa OLeHUBAHHUS.

YCTHBIN WM THCBMEHHBIM OTBET Ha BOIPOC HAINPaBJIEH HAa IPOBEPKY 3HAHUM OCHOBHBIX Pa3fielIOB MATEMATUKH.

4.2.1.2. Kpurepuu onleHUBaAHMSI.

OneHKa «OTIMYHO» CTABUTCS, €CJIM 00y4YarouIuiics:

B oTBeTe KaueCTBEHHO PACKPBIT cojepkaHue TeMbl. OTBET XOPOIIO CTPYKTYpHpoBaH. [IpekpacHo ocBoeH
NOHATUMHBIN anmnapat. [IpoileMOHCTpUpPOBaH BBICOKUI ypOBEHb IOHUMaHUs Marepuana. IIpeBocxogHoe ymeHue
(OpMyITHPOBATH CBOM MBICIIH, 00OCYXKJIaTh TUCKYCCHOHHBIE MTOJ0KEHHS.

OneHka «X0poLI0» CTABUTCS, eCJIN 00yUYarouuiics:

OCHOBHBIE BOIPOCHI TEMBI pacKpbll. CTPYKTypa OTBETa B LIEJIOM aJIeKBaTHA TEME. XOPOIIO OCBOCH MOHATHHHBII
ammapart. [IpogeMoHCTpUpOBaH XOPOIINi ypOBEHb MOHUMAHUS MaTepuaa. Xopouee yMeHne GopMynupoBaTh CBOH
MBICJIH, 00CY)KIATh TUCKYCCHOHHBIEC TIOJOKCHHUS.

OueHKa «yI10BJIeTBOPUTEIbHO)» CTABUTCS, €CJIM 00y4arOIIuiics:

Temy wacTnasO packpbul. OTBeT c1abo cTpykTypuposaH. [loHsTHitHEN anmapaT ocBoeH yactinyHo. [TonnManue
OTJETBHBIX MOJOXKEHUH M3 MaTepHala 1o TeMe. Y I0BJIETBOPUTEIFHOE YMEHHE ()OPMYIHPOBATh CBOX MBICIH, 00CYKIaTh
JUCKYCCHOHHBIC TTOJIOKEHUS.

OneHka «HeyA0BJETBOPUTEIbHO» CTABUTCS, €CJIN 00yYaromuics:

Temy He packpbul. [IoHATHITHBIN anmapaTr 0CBOEH HEYAOBIETBOPUTEIbHO. [loHnMaHne MaTtepuaia GparMeHTapHOe
nnm otcyTcTByeT. Heymenue GopMymnpoBaTs CBOM MBICIH, 00CYXIaTh JUCKYCCHOHHBIE MTOJIOKEHHUS.

4.2.1.3. OueHo4HbI€e CPeACTBA.

Bonpocsl 1J1s1 yCTHOTO MJIM IMCBMEHHOI0 OTBETA

3ader. 1 Kypc 3UMHSA ceccusi

Bompocs! k 3auery:

. Ilpsimasi Ha TIOCKOCTH.

. Paznunble (hopMbl ypaBHEHHH NPSIMOH Ha TNIOCKOCTH.
. YT0JI MeX/1y IpSMBIMH.

. Paccrostnue oT TOUKM 10 MIPSAMOI.

. [Ipsimast 1 MIIOCKOCTh B MPOCTPAHCTBE.

. YpaBHEHHE IUIOCKOCTH U IPSIMOH B IPOCTPAHCTBE.

. Yroa Mexay IoCKOCTSIMHU.

. Yroa Mexy NpsIMbIMU.

. Yron Mexay npsiMo# U MIIOCKOCTHIO.

10. KpuBble BTOpOTro MOpsiIKa: 3JUTUIIC, THIiepOoa, mapadoia.

11. TlonsiTue BepxHel U HUXKHEH IrpaHeil.

12. O6mee moHATHE QYHKITUH.

13. Ipexnen nocnenoBaTeIbHOCTH, TIEPBOE ONIpeeieHne peaena GyHKIHuU B Touke (1o ['eline), onpenenenue
npeaena pyHknuu B Touke 1o Komm. Teopema bonbuano-Beiiepmrpacca.

14. Onpenenuren.

15. Marpwuripr.

16. Cucremsl THHEHHBIX YpaBHEHHUH.

17. BekTopsl.

18. CxanspHOE IPON3BEACHNE BEKTOPOB.

19. BexTopHOE ITPON3BEACHNE BEKTOPOB.

20. CmemaHHOE MTPOU3BEICHUE BEKTOPOB.

21. Omnpenenenne npou3BogHON. Ee reoMmerprudeckuil 1 MEXaHUUECKUN CMBICIT.

22. IIpou3BoaHas CyMMBI, IPOU3BEACHUS, YACTHOTO.

23. Omnpenenenue npou3BogHoN. Ee reoMmeTprudeckuil 1 MEXaHUUECKUN CMBICIT.

24. Tlpon3BoHBIE BBICIINX TTOPSAKOB, MApaMETPUUECKH 331aHHBIX (QyHKIHUI.

25. Muddepenmmar.

O 001N O01T A WN —



26. Tuddepentman cioxuon GyHknd. JnddepeHiuanst BRICIIIX TOPSIKOB.
27. llpaswuio Jlomuras.

28. TeopeMmsl o penenax (yHKIHH.

29. Tlpenen cinoxxHOU (HYHKINH.

30. IlepBblii 3aMedaTenbHbINA IPEIE.

31. BeckoneuHo 6onpmme GyHKINN.

32. Ilpexnen GpyHKIMU NPH CTPEMIICHHH apryMeHTa K OECKOHEYHOCTH.

3ader. 1 Kypc JieTHSS ceccust

Bomnpocs! k 3agery:

1.ITepBooOpasHast GyHKIMS U HEONPEICIEHHBIH HHTErpaJl.

2.CBOMCTBa HEOPEICICHHOTO HHTETPAaIA.

3.Tabnwa OCHOBHBIX HHTETPAJIOB.

4 VIHTeTpHpOBaHHUE MTOICTAHOBKOW U 10 YaCTSM.

5.MHTerpupoBaHue paruoHANBHBIX (YHKITHIL.

6.MHTeTprpOBaHNE MPOCTEHIINX NPPALMOHATIBHBIX M TPAHCIICHACHTHBIX (DyHKIIHH.
7.3ama4n, IPUBOIAIIIE K HOHITHIO OIPENICICHHOTO HHTETpaa.
8.0mpeneneHHbIN HHTETPAI.

9.Cymwmst JlapOy.

10.CymiecTBoBaHuE ONPEAETICHHOTO HHTErpaa.

11.MHTerprpyeMocTs HenpepbIBHOW (QYHKIIHH.

12.CBoiicTBa onpeeIeHHOTo HHTErpana.

13.Teopema o0 cpeTHEM 3HAUEHUU.

14.0OnpenencHHbIN HHTETPall C IEPEMEHHBIM BEPXHUM HPEIEIOM.

15.@opmyna HerotoHa-JleitOHuMIA.

16.HTErpHpOBaHKE 1O YACTSIM U 3aMCHA IIEPEMEHHON B ONPEEIICHHOM HHTErpare.
17.KBagpupyembie GUTYpHL.

18.Brruncnenue wionaay B 1eKapTOBBIX U MOJISIPHBIX KOOPIAWHATAX.
19.Brruncnenne o0beMoB.

20.JInvaa u quddepeHnuan ayru.

21.I1nomane MOBEPXHOCTH BpalllCHHUS.

22 TlpuioxxeHus ONpeielICHHOTO HHTerpaia B (PU3UKe.

23.HecoOcTBeHHBIE HHTETPANIBI ¢ OECKOHEYHBIMH NIPEJIeIaMi HHTETPUPOBAHUS.

JK3aMeH. 2 Kypc YCTAHOBOYHAS CecCHsl
Bomnpocs! k 5k3ameny:

Bomnpocs! k 5k3ameny:

. OObIkHOBEHHBIE MM epeHraIbpabe ypaBHeHNs. HauanbHble ycinoBus.
. YpaBHEHHS ¢ pa3IeAIOIIIMHUCS TIEPEMEHHBIMU.

. OHOpOIHBIE YPaBHEHHUS.

. JIuneiiHble ypaBHEHUS IEPBOTO MOPSAKA.

. [lonsiTne nuHeiHOTO MU PEepeHIINAaTBHOTO YpaBHEHUS

. HTerpupoBanune JUHEHHOTO OJJHOPOJHOTO AU PEPeHIIMATBHOIO YPABHEHUS C TIOCTOSIHHBIMH KO3 QHIIUSHTaMH.
. Merox HeonpeneneHHbIX K03 PUINEHTOB

. [lonATHE YNCIOBOrO psAAa U €T0 CYMMBI.

. CnoxeHue pagoB. YMHOKEHHE PsJa Ha YUCIIO.

. 'eomerpuueckas nporpeccusi.

. Heo6xonnmoe ycnoBue cX0MMOCTH YHCIIOBOTO psijia. 'apMOHMUECKHH psit.
. Kpurepuii Kommn.

. CpaBHEHHE PAIOB C MOJIOKUTEIHHBIMY WICHAMH.

. Ipms3nakn Hanambepa u Kormmm.

. lHrerpanbHblil IpU3HAK.

. 3HaKoYepeAYIONIHECS PSAbI.

. AGCOITIOTHO CXOMAIINECS PSIIBL.

. YCIIOBHO CXOASIILIUECS PSIBIL.

. OyHKIMOHAIIBHAS TIOCIIEI0BATENHHOCTS M (DYHKIIMOHAIBHBIH PsIII.

. PaBHOMepHas cx01uMOCTb.

. [Ipusnak Beliepmrpacca.

. Creniensoii psia. Teopema AGerst.

. ®opmyna Teiinopa. Paa Teitnopa

01N LN AW —
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4.2.2. Pemenue 3aaay4

4.2.2.1. Ilopsiaok npoBeaeHUs] U MPOLEAYPA OLleHUBAHUS.

[Ipennararorcs 3aga4uu Ha MPOBEPKY CIIOCOOHOCTEH aHATM3UPOBATh MATEMATHUECKHE 3aJaUH, BBIACISASA 3TaIlbl e
peLIeHus], AeHCTBUS 10 PELICHHIO 33/1a41, 3HAHUH OCHOBHBIX pa3/IeioB MaTeMaTHKH (MaTeMaTHYEeCKUil aHaIH3,
aHaIMTHYECKasi TEOMETPHUs M JIMHelHas anreOpa, auddepeHnnanbHble YpaBHEHUS, TEOPHUs BEPOSITHOCTH M CTaTHCTHKA), B
00beMe HEOOXOANMOM JUTSl OCYIIECTBICHUS MPOECCHOHATIBHO-TIEIarOTHYECKOH e TeIbHOCTH, 3HAET POJIb MaTeMAaTUKH 1
MIEPCIIEKTHBEI €€ MPUMEHEHHS B €CTECTBEHHBIX HAYKaX, HA IPOBEPKY YMEHHUI HaXOAUTh, KPUTHYECKU aHATU3HUPOBATh U
BBIOMpATh HH(POPMALIHIO, HEOOXOJUMYIO ISl PELICHUS TOCTABJICHHOH 3ajauk, TPUMEHSTh TI0Jy4eHHbIE TEOPETHYECKHE
3HAHMS Ha TPaKTHKE, HOPMYIUPOBATH IPUKIIAHBIE TIPOOJIEMbI Ha SI3bIKE YPABHEHUH, CUCTEM ypaBHEHUH, HEPaBEHCTB,
rpaduIecKuX MpeICTaBICHUH, pacCMaTPUBATh PAa3IMIHBIC BAPHAHTHI PELICHUS 33a4H, OLICHUBATh HX MPEUMYIIECTBA U
PHCKH, a TaKXKe Ha IPOBEPKY BIAJICHUI HaBBIKAMHU 110 PEIICHUIO CUCTEM JTHHEHHBIX YPaBHEHHUH, 110 HAXOXKICHUIO
MIPEZIEIIOB MOCIEAOBATENFHOCTEH U HYHKIMH, 110 MeToAaM A depeHIupoBaHus (HYHKIMH, 10 BEIYHCICHUIO HHTETPAJIOB,
pemeHuo TuQQepeHIHaTbHBIX YpaBHSHHUH.

4.2.2.2. Kputepuu oneHHBaHHA.

OueHkKa «OTJIHYHO)» CTABUTCSH, €CJAH 00yYAIOIIUMCS:

3ajiaHue BBIMOJIHEHO MOJHOCTHIO M PaBHIIBHO.

OneHka «X0poII0» CTABUTCS, €CJIH 00yYAIOIIMMCS:

3ajiaHue BBIMOJIHEHO MOJHOCTBIO, HO HET JI0CTaTOYHOTr0 000CHOBaHMs. MM pH BEPHOM pElIeHNH J0yIeHa
BBIYHMCITUTENbHAS OMIMOKA WIN HEJAO0YET, HE BIUSIOIINN HA MPaBUIIHLHYIO MOCJIEIOBATEILHOCTD PACCYKICHUH.

OneHka «y/J10BJIETBOPHTEIHLHO» CTABUTCS, €CJIN 00YIAIOLIUMCS

3azaHue BBIMOIHEHO YaCTUYHO WM C (PAKTHYECKUMH U BHIYUCIUTEIBHBIMH OLTHOKaMHU.

OneHka «Hey/10BJIETBOPUTEIbHO» CTABUTCS, €CJTH 00yYaI0IINMCH:

3agaHue He BHIIIOJIHEHO WIIH BBIIOIHEHO ¢ OOJBIINM KOTHIECTBOM (PAKTHUECKHUX U BHIYMCIUTEIHHBIX OMINOOK.

KoMrrekT THHOBBIX 3314 K 3K3aMEHY:
1 cemectp, 3auer.

~3x-1
1. Haifti o6mactp onpeneneHus QyHKIIUN S9X+6
.20 +n +1
e 1
n—o —
2. Beruucnuth npenen: n
. 2n -3
lim —
e Nt 41
3. Beruucnuth npenen:
. 2n° +4
lim —
e N 45

4. Beuncinute mpenen:

lim V2x+3-1
=1 J5+x -2

. In(1+5xsin x)
lim >
x—0 tgx

5. Beruucnuts npenen

6. BerauciuTs npenen
. 3X—2, o
I|m (—)ZX 1
7. BobiuucauTs npesen . 3x+4
8. HccnenoBarh GpyHKIMIO Ha HENpepbIBHOCTH. HaiiT Touku paspeia. [loctpouts rpaduk GyHKIHH.
3%, x<0
x+3,x=>20

f(x)=

_ 4 r
9. Haiftu mpon3BOAHYIO (PYHKIIUI y=x"+3x"-2x+1

y =tgx-sin x
—3X

10. Haiita npon3BoiHy0 QyHKIINH

_ 3
11. Haiitu axcTpeMyM QyHKIUH y=Xx



1 3
y=Ux+=—=+4
12. HaiiTi npon3BOIHYIO QYHKIIMA X X
2

13. Haiiti mponssomyto dysummm J e* -ctgx
1 -1 5 7
-1 -3 2 4
3 5 1 -1
14. Haiitu panr MaTpuIis! 9 71 .
2 2 3
A=|1 -1 0
-1 2 1

15. Haiftu oOpaTHYIO MaTpHILY:

2 cemecTp, 3aUer.

j dx
1. BeraucnuTh HeonpeeeHHBIN HHTeTpaT v 5X -2 .
1
J' xe *dx
2. BBIUMCIUTE ONpeaeIcHHbIA naTerpan .
2
5 I xe* dx
3. BerauciuTe HeonpeaeIeHHBII HHTETrpa .
7
2

I X COS Xdx

4. BLIYUCINTS ONpeaeeHHbl uaTerpan O

/ / I " " . 43
,Z,, L , L , Z = .
5. Haiiti yacTHBIE TIPOM3BOIHBIE X y XX yy o Z Sln(X y )

6. Haiitu pa3smepsl IPsAMOYTOJBHOTO Mapauiesenuieia HanoobIero 00bemMa Mpu JaHHON TOBEPXHOCTH
S=10m"

7. BrIpa3uTh 1BOMHON MHTErpal 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=1y=x H(x—y)dxdy, G: y=x%y=1

u) G K) ©

8. Boruncnutb JaHHBIA UHTErpall

2
. (x+y) 5 G - IPAMOYTOJIbHUK OSXS],].S ySZ

9. IlepeiiTn K NOISPHBIM KOOPAMHATAM M PACCTABHUTH IPEAEIIHl HHTETPHPOBAHUS

JJ fecydxdy
B uHTErpasie ©
a)G:x2+y2£R2_ 6)G:xszyZSax_B)G:x2+y2sbyl
NG X2 +y?=4x x*+y’=8x, y=Xx y=2x

”,/1—x2 —y?dxdy, G: x*+y°<1
10. Beruuciurs © .

11. Haiitit 06beM Telta, OrpaHMYEHHOTO ITIOBEPXHOCTSIMH



3 cemecTp, SK3aMEH.

1. UccnenoBatk psj Ha cXOOUMOCTh  N=1

M
|
RN
N—
1
T
2
5=

]
UN

2. UccnenoBaTh psiJ HA CXOJUMOCTD N

M

(n+1)

Il
LN

3. UccnenoBath psix Ha CXOAUMOCTE N

- 1
z (_ 1)n+1
4. UccrenoBaTh psit HA CXOAMMOCTh =1 n(n + ) .
N 1
_1 n+l
Z( ) an+1

5. HccnemoBath psapl Ha CXOAUMOCTh N=1

> 5

|
6. VccrnenoBath psii Ha CXOAUMOCTh =1 n: .

2 (\/3)"
20

tg"x
7. OmnpenenuTh 001aCTh CXOJUMOCTH psijia
a0

nyn
10" x
8. Halitu unTepBain, paguyc u 06JacTb CXOJUMOCTH CTETIIEHHOTO psijia n=1

g Y —2xy= 2xe*
2 +xy? +y(x* +2y%)y' =0

10
11 y—y'Iny' =0
12, 9" =y"=0

(»? +3)dx—Sdy=0
13. X :

1 (y* —2xy)dx+x*dy =0

15, Y =2x(x*+ ), y(O): 0
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Ilepeuens JuTepaTypbl, HeOOX0AMMOI JJ151 OCBOEHHUS TUCHUIIIUHBI (MOIYJIsT)

Hanpasnenne moarorosku: 44.03.04 - IlpodeccnonansHoe 00ydeHne (110 0TpacisaM)

HpO(l)I/IJ'II) IIOJATrOTOBKU: ABTOMaTu3anuUs OQHCPICTUYCCKHUX CUCTEM

Ksamudukanms BEITyCKHHKA: OaKaiaBp
dopma o0ydeHuUs: 3a0UHast
S3pIK 0OyUeHus: pycckuit

T'on Hawana oOyueHus mo obpa3oBaTensHON porpamme: 2024

OcHoBHas1 JInTEepaTypa:
1. Okynes, JI. §. Beicias anrebpa : yaeonuk / JI. 1. OxyneB. — 3-e u3g.,ctep. — Cankt-IletepOypr : Jlansb,
2009. — 336 c. — ISBN 978-5-8114-0910-5. — Tekcr : 3nekTpoHHSII // JIaHB : 3NEeKTPOHHO-OMOIMOTEYHAs cCUCTEMA.

— URL: https://e.lanbook.com/book/289 . — Pexxum foctymna: uisi aBTOPH3. MOJIB30BATENEH.

2. Oxynes, JI. 5. COopHHK 3amad 10 BeICIIEH anredpe : yaeOHoe mocobme / JI. 1. OxyHeB. — 2-¢ u3m.,cTep. —
Cankr-IlerepOypr : Jlamp, 2009. — 192 c. — ISBN 978-5-8114-0900-6. — Tekct : snexkrpoHHslii // Jlanp :
JNIEKTPOHHO-0ubmmoreunas cucrema. — URL: https:/e.lanbook.com/book/290 . — Pexum moctyma: Jyis aBTOpH3.
I10JIb30BATEICH.

3. Ulepunes, B. I'. Maremaruueckuii ananus : y4e6. nocobue. — M. : UHOPA-M, 2019. — 288 c¢. — (Bricuuee
oOpazoBanue:  bakamaspumar). - ISBN  978-5-16-005488-9. -  Tekct : onekrponnsid. -  URL:

https://znanium.com/catalog/product/1008011 . — Pesxum g0CTymAa: MO MOIIUCKE.

4. lllepurHes, B. I'. MaTematudeckuii aHann3: cOOPHUK 3a7a4 ¢ pemeHns MY : yaed. mocobue / B.I'. lllepruaeB. —
Mocksa : UTHOPA-M, 2018. — 164 c¢. — (Bricmee oopazoBanue: bakanaBpuat).ISBN 978-5-16-005487-2. - Tekcer :
anexTponHbIit. - URL: https://znanium.com/catalog/product/958345 . — PexkuM gocTyma: mo HOAIUCKe.

5. 3amopoxker, I'. . PykoBoACTBO K peIIeHHUIO 3a/1a4 IO MaTeMaTHYSCKOMY aHalu3y : yaeOHoe mocodue / I'. U.
3amoposxern. — 8-¢ uzn.,ctep. — Cankr-IlerepOypr : Jlanp, 2014. — 464 c. — ISBN 978-5-8114-0912-9. — Tekcr :
9NeKTpOHHbIH // Jlaub : 3nekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/149 . — Pexum
JOCTYTIA: JUIs aBTOPH3. MTOJIb30BaTENIEH.

6. Slumenes, JI. T. Bricuras marematuka : yueOnuk / JI. T. STumenés. - Mocksa : PUOP : Uudpa-M, 2020. - 752 c.
- (Beicuiee oOpaszoBanue; bakanmaBpuat). - ISBN 978-5-369-01032-7. - Tekcr : anekrponnsii. - URL:
https://znanium.com/catalog/product/1056564 . — Pesxum qOCTYyMa: 1O MOIIHCKE.

JlonoTHUTeIbHAS JINTepaTypa:

1. Tyran6aeB, A. A. MaremaTrueckuii aHanu3: [Ipexens! [DnekTpoHHEBIH pecypce] : yued. mocodbue. — 2-e u3.,
norn. — Mocksa : ®JIMHTA, 2013. — 65 c. - ISBN 978-5-9765-1219-1. - Tekcr : snexrtponHsni. - URL:
https://znanium.com/catalog/product/463501 . — Pexxum gocTyria: mo HOAMUCKE.

2. TyranbaeB, A. A. Martemarudeckuii aHanmu3 : Psmer [DnexTpoHHBIA pecypc] : yued. mocobme / A. A.
Tyran0aes. - 3-e u3a., gomn. - Mocksa : ®JIMHTA, 2012. - 49 c. - ISBN 978-5-9765-1405-8. - TekcT : 3J€KTpOHHBIH. -
URL: https://znanium.com/catalog/product/462668 . — Peskum mgocTyma: mo MoAMUcKe.

3. Tyrau6OaeB, A. A. Martemaruueckuii ananus: VuTerpaisl [DIeKTpOHHBIA pecypc] : y4ueb. mocobue / A. A.
TyranbaeB. — 2-¢ wm3a., mgon. — Mocksa : ®JIMHTA, 2013. — 88 c. - ISBN 978-5-9765-1306-8. - Tekcr :
anexktponHbiit. - URL: https://znanium.com/catalog/product/463493 . — Pexxum mocTyma: Mo MOANUCKE.

4. TyranbaeB, A. A. Matemarnueckuit ananus: [IponsBogabie rpadukn QyHKIUN [ DIEKTPOHHBINH pecypc] : yuel.
nocobue. — 2-e m3x., fjon. — Mocksa : @JIMHTA, 2013. — 93 c. - ISBN 978-5-9765-1305-1. - Tekcr : 311€KTPOHHBIH.
- URL: https://znanium.com/catalog/product/463502 . — Pexxum focTyma: mo MoJmnucKe.
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Ilepeyens HHGOPMALIMOHHBIX TEXHOJIOTHI{, HCIIOJIb3YEeMBbIX /I OCBOCHHUS JUCHUIJIMHBI (MOIYJIf), BKIIOYAs
nepeyeHb NPOrpaMMHOro odecnevyeHus 1 HHPpOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 44.03.04 - TIpodeccuonansHoe 00y4eHue (1o oTpacisam)

HpO(l)I/IJ'II) IIOJATrOTOBKU: ABTOMaTu3anus OQHCPICTUYCCKHUX CUCTEM

Ksamudukamnms BEITyCKHHKA: OakaiaBp

®dopma o0yueHust: 3a04Has

SI3bIk 0OyUeHUs: pyccKuit

T'on Havana oOydeHus mo oOpa3oBaTensHOM IporpamMme: 2024

OcBoeHHE IUCLUILIMHBL (MOAYJIS) TPEIoJiaracT HMCIOJb30BaHUE CIIEAYIOUIET0 MPOTPAaMMHOIO OOECHeYeHUsT |
nH(pOPMALMOHHO-CIIPaBOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccuonansaas wnmun Windows XP (Volume License)

[Maket oducHoro nporpamMmmuoro obecneuenust Microsoft Office 365 wnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI nnu Adobe Acrobat Reader DC

Kaspersky Endpoint Security mas Windows

YueOHo-MeToquYecKas TUTepaTypa Uil JaHHOW JUCHWIUIMHBI UMEETCS B HAJIUYUH B AJIEKTPOHHO-OMOIMOTEYHOU
cucreme "ZNANIUM.COM", moctynm k KOTOpo# mpemoctaBicH odOyuatommmcsa. DbC "ZNANIUM.COM" comepxwur
IIPOU3BENCHUS KPYIIHEHIINX POCCUICKUX YUEHBIX, PYKOBOIUTENIEH rOCYAApCTBEHHBIX OPTraHOB, IIPENoaBaTeIci B yIuxX
BY30B CTpPaHbl, BBICOKOKBAIN(HIMPOBAHHBIX CIICIMAINCTOB B pa3IM4HBIX cdepax OusHeca. Doux Oubmmorexn
chOopMHpPOBaH C Y4E€TOM BCEX HM3MEHECHHH 00pa3oBaTENbHBIX CTaHAAPTOB M BKIIOYAeT Y4eOHWKH, ydeOHbBIE mocodus,
y4eOHO-MeTOANYIEeCKNe KOMIIIEKCHI, MOHOTpaduu, aBTopedepartsl, ANCCEPTALNN, SHIUKIONEANH, CIIOBApH U CIIPABOYHHKH,
3aKOHOJATEeIbHO-HOPMATHBHBIE JOKYMEHTBI, CIELUAIbHbIE [EPUOANYECKHE W3JaHWS M W3JaHUs, BBITYyCKaeMbIe
n3garenbcTBaMu By30B. B Hacrosmee Bpems DBC ZNANIUM.COM cooTBeTCTBYeT BCeM TpeOoBaHHAM (eaeparbHBIX
rOCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BhIcIIero oopazoBanus (PI'OC BO) HOBOro MOKOIECHUS.

Y4yebHo-MeToMYecKas TUTepaTypa Uil JTaHHOW IUCHUIUIMHBI MMEETCS B HAJIMYHM B JIEKTPOHHO-OMOIMOTEYHON
cucreme M3narenscta "Jlans" , JocTynm Kk KoTOopoi mpenoctapieH odoydatommmcs. DbC UznarennsctBa "JlaHp" BKIFOUACT B
ceOst IIEKTPOHHBIE BEPCUH KHUT M3zaresscTBa "JlaHp" M APYrHX BeAyIIMX M3AaTENbCTB y4eOHOI JIUTEpaTyphl, a TaKkkKe
JIEKTPOHHBIE BEPCHUM TEPUOJMYECKUX W3AAHUH MO E€CTECTBEHHHIM, TEXHHYECKHMM W TyMaHWTapHbIM Haykam. ObC
UznarennctBa "JlaHp" obecriednBaeT JOCTYI K HAYYHOH, ydeOHOU TUTEpaType W HAyYHBIM IMEPHOANICCKAM H3IAHUSIM IO
MaKCHMaJIbHOMY KOJIMYECTBY NMPOQHUIbHBIX HAIPABICHUH ¢ COONIOJICHUEM BCEX aBTOPCKUX M CMEMKHBIX IPaB.



