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Conep:xanue

1. [lepeueHb IUIAHUPYEMBIX PE3YJIBTATOB OOYYEHUS IO JHCUUIUIMHE (MOMYJIO), COOTHECCHHBIX C IUTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O0beM AMCUMILIMHBI (MOZAYJNS) B 3a4eTHHIX CIUHULIAX C YKa3aHHEM KOJMYeCTBAa YacOB, BBIICICHHBIX Ha
KOHTAaKTHYIO paboTy oOydJaromuxcs ¢ mpenojaBareieM (IO BHIAM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEIBHYIO paboTy
oOygaromuxcs

4. Conep:xaHue MUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE MO TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUUECKUX YacOB M BUJOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTUYECKUH TUIaH KOHTAKTHOW U CAMOCTOSITEIBHOM PabOThI MO JUCIUILTUHE (MOIYIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIS)

5. IepedeHb yuyeOHO-METOAMYESCKOTO OOCCIICUCHUS i CAMOCTOSATEIFHONU PabOThI OOYYAFOMIMXCS TIO AUCIUTLINHE
(Momyr0)

6. ®OHJI OIICHOYHBIX CPEJICTB MO TUCIUIUINHE (MOYIIIO0)

7. IlepedeHs IuTEpaTyphl, HEOOXOTUMOH TSI OCBOSHUS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX ISl OCBOCHHS
JUCHUIUINHBI (MOYIA)

9. Meronnveckne ykazaHUs sl 00yJAIOMIUXCS IT0 OCBOSHHUIO TUCTIATUIAHBI (MOIYIIS)

10. TTepeueHb HHPOPMALIMOHHBIX TEXHOJIOTHI, UCTIONB3YEMBIX MIPU OCYIIECTBICHHH 00Pa30BaTEILHOIO MpoIiecca Mo
JUCUUIUIAHE (MOJYJII0), BKJIIOYAsl MepPeYeHb MPOrpaMMHOT0 oOecrieueHrss U HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOIUMOCTH)

11. OnucaHne MaTepUaTbHO-TEXHUYCCKON 0a3bl, HCOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 TUCUUIUINHE (MOYJIIIO)

12. CpeacTBa aganTaiuu perofaBaHisl JUCIUATUINHBI (MOIYIIS) K TOTPEOHOCTSIM 00YyJarOMNXCsT MHBATUIOB H JIHII C
OTpaHUYECHHBIMH BO3MOXXHOCTSMU 3/I0POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. TIpunoxenne Ne2. [lepedeHs uTepaTypbl, HEOOXOIUMOMN AJIS1 OCBOCHUS TUCIMIUTMHBI (MOTYJIS)

15. Tlpumoxxenme Ne3. IlepedeHr MHPOPMAIMOHHBIX TEXHOJOTHH, HCIOIB3YEMBIX JUI OCBOCHHS TUCIIHILIHHBI
(MozmyJ1st), BKIIFOUasi IepeueHb NPOrpaMMHOT0 00ecTiedeH st 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



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

1. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO6yJatoniuiicsi, OCBOWBIINHA AUCITUILTHHY (MOIYIIB), JOJDKEH 00Ia1aTh CIICYIONTMMH KOMITCTCHITUSMH:

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

[IOTXOJT JJISI pEIICHHS TOCTABICHHBIX 3a/1a4

'VK-1.1 3HaTh NpUHOMIIBI TOUCKA HHPOPMAIMU, KPUTHYECKOTO aHAIM3a U CHHTE3a HHPOPMAINH,
METOAMKH CUCTEMHOI0 OAX0/1a JUIsl pellIeHHs OCTaBJICHHBIX 3a7a4

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 TIIOMCKa, KPUTHYCCKOI'O aHajln3a W CHUHTE3a I/IH(I)OpMaI_lI/II/I; CIIOCOOHOCTBIO
IMPUMCHATH CHCTEMHBIH ITOAXO01 IJIsI peuicHusA MOCTABJICHHBIX 3ada4

OO0y4aroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):

JlomxeH 3HaTh:

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

JlomKeH yMeTh:

- OCYHICCTBJIATH IIOUCK, KpI/ITI/I‘IeCKHﬁ aHaJIu3 U CHUHTC3 I/IH(l)OpMaHI/II/I 10 OCHOBHBLIM pa3JicjlaM MaTCMAaTHKH,
MMPUMCEHATH CHCTEMHBIN MOAXO0 i pEIICHNUA CTAHAAPTHBIX U HECTaAH AP THBIX yqe6Hbe MAaTEMaTUYCCKUX 3aaa4,

Z[OJ'DKCH BJIaACTh:

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

2. Mecto nucuuminnsl (MoayJsi) B ctpykrype OIIOII BO

JanHas nucrwruinHa (MOAYIs) BKIrodeHa B paznen "b1.0.04 ducounmuHel (MOIyIH)" OCHOBHOU
pogeccHoHaIbHOI 00pa3oBaTenbHOM porpaMMbl 44.03.04 "TIpodeccrnonansHOEe 00yUeHue (II0 0TPACISIM), IPOPIITH
(ABTOMAaTH3AIMS SHEPTETHUECKUX CHCTEM)" U OTHOCUTCS K TUCIUIUIMHAM  00S3aTebHOM YacTH..

OcpauBaercst Ha 1Kypce yCTaHOBOYHAs CECCHSI, 3UMHSISL M JIETHSIS CECCHH; 2 KypC YCTAHOBOYHASI CECCHSI

3. O0beM AUCHMILUIMHBI (MOAYJISI) B 32a4€THBIX eIMHMIAX ¢ YKA3aHHEM KOJMYeCTBAa 4YacoB, BblAeJeHHBIX HA
KOHTAKTHYI0 PaGoTy 0o0y4yalomuxcsi ¢ npemnogaBareieM (Mo BUAAM YYeOHBIX 3aHATHH) M HA CAMOCTOSITEILHYIO
padoty o0yuarommuxcst

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

KonrakTHast pabora - 48 yaca(oB), B TOM umcie Jekuuu - 22 yaca(oB), MpakTHYeckue 3aHaTus - 26 daca(os),
nabopatopHbie paboThl - 0 yaca(oB), KOHTPOJIb CAMOCTOSTEILHOU PaboTHI - 0 yaca(oB).

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

d)opMa TPOMEIKYTOYHOTI'O KOHTPOJIA AUCHHUIIIIAHBI: 1 KypC 3UMHSS CECCUA — 3a4€T, KOHTPOJIbHAsA pa60Ta, JICTHAA
CECCuUs — 3a4CT, 2 KypC YCTAaHOBOYHAs CECCUA - DK3aMCH.

4. Copep:xxaHue IHCHMIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe IO TemaMm (pa3zejaM) ¢ YKazaHHEM
OTBeCHHOI0 HA HUX KOJINYeCTBA aKaJeMHU4YeCKHX YacOB ¥ BH/I0B y4eOHbIX 3aHATHIH



4.1 CTpyKTYypa U TeMaTHYeCKUi MJIAaH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI N0 AUCHUILIHHE (MOAYJIIO)
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1. |Tema 1. JIuneiinas anredpa. ly 2 2 0 50
2. [Tema 2. AHanuTHYECKast TEOMETPHSL. ly 2 2 0 50
3. |[Tema 3. Beenenue B aHamus. 13 2 4 0 28
4 Tewma 4. I[I/I(“p(bepeﬁuuanbﬂoe ucuuciaeHue QyHKIUH OJJHOM 1s 4 2 0 28
[epeMEHHOI.
5 Tema 5. I/IHTCFpaHLHOG ucyuciaeHue QyHKIUH 0JHOM In 2 4 0 30
[epeMEHHOI.
6. Tema 6. AuddepenmmanbHoe ucurcaenne GyHKINI L 2 2 0 28
HECKOJIBKUX ITEPEMEHHBIX.
7 Tema 7. HTerpanpHOE HCYNCICHHE QYHKIMH HECKOIBKHX 2y 2 2 0 29
[ePEMEHHBIX.
8. [Tema 8. Psizbl. 2y 3 4 0 20
9. [Tema 9. JuddepenunansHpie ypaBHESHHUS. 2y 2 2 0 19
10. |Tema 10. DneMeHTHI TEOPUH BEPOSTHOCTEH. 2y 1 2 0 20
Wroro: 343 gac + 17 KOHTpOIIB 22 26 0 295

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

Onpenenureny BTOPOTO M TpeTbero mopsiaka. KoopamHaTHOE BBIpaXEHHE BEKTOPHOTO U CMELIAHHOTO
Mpou3Be/IcHUs. PeleHne cuCcTeMbl JUHEWHBIX anreOpanyeckux ypaBHeHHM MetomoMm [aycca, meromom Kpamepa.
Marpunp! u aeiicteust Han HuMHU. OOpaTHas MaTpuna. PeeHre MaTpUUHBIX YpaBHEHUH C TIOMOILBIO 00pPAaTHOI MaTpHIIbIL.

Bexropsl. JIuneiiHble onepanyuy Hajx BekTopamu. [Ipoeknus BekTopa Ha ochb. JlekapToBBI KOOPIUHATEI BEKTOPOB U
Touek. CkamsipHOE TPOU3BEICHHE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA, KOOPAMHATHOE BBIpAKEHHE. BekTopHOE H
CMEUIaHHOE IPOU3BEEHUE BEKTOPOB, UX OCHOBHBIE CBOMCTBA U FEOMETPUUECKUN CMBICIL.

TeMma 2. AHaJuTHYeCKAsi TeOMeTpHsl.

[psimas Ha 1IocKoCcTH. PasnmiyHble GOpMBbI ypaBHEHUH MPAMOil Ha IMIIOCKOCTH. YTOI MEXAy NpsMbIMU. PaccrosiHue
OT TOYKH 10 mpsimoit. IIpsiMast U TUIOCKOCTh B NMPOCTPAHCTBE. YpaBHEHHE IUIOCKOCTU W IMPSMOW B MPOCTPAHCTBE. YTOJ
MEXAY IUIOCKOCTSMH. YTOJ MEXIy NPSAMBIMU. YTOJI MEXIY NPSAMOM U MIOCKOCThIO. KpuBble BTOPOro MopsjKa: 3JUIUIIC,
runepOoia, mapadona.

Tema 3. Beenenne B aHaIu3.

[lonsiTve BepxHed W HwkHel rpaneid. OOmee mnonsTHe (yHkuuu. Onepannu Hajx (QYHKIUSIMH, KOMITO3HWIMS
¢yHKUMH, oOpaTHas QYHKINSA; MOHOTOHHBIE, OTPAaHWYCHHBIC, YeTHBIC U HEYETHBIC, IEPHOIMUECKUE (DYHKITHH.

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

HenpepeiBHOCTS (yHKIMH B TOYKE M Ha YHCIOBOM HPOMEXyTKe. HempepbIBHOCTH CYMMBI, INPOW3BEACHUS,
YaCTHOT'O; HETIPEPHIBHOCTD CIIOKHON (yHKINH, 00paTHON (yHKINH. OJHOCTOPOHHSS HEMPEPHIBHOCTD, TOYKH Pa3phIBa.

Tema 4. IudpepennnaibHoe ucunciaeHne GQyHKIMIA 0HON NepeMeHHOH.

OmnpezneneHne NPOU3BOAHOM, €€ MEXaHHUECKUH W TeOMETPHYECKHH CMBICI, YPaBHEHHS KacaTeIbHON W HOPMAaH;
HETIPEPBIBHOCTh (DYHKIMH, MMEIOIIEH MPOW3BOAHYIO; MPOM3BOAHBIC CYMMBI, IPOW3BENCHMS, HYaCTHOTO, CIOXXHOH H



oOpaTHOi  (QYyHKIMH; TPOU3BOIHBIE dJIeMEHTapHBIX QyHkumil. IIpomsBoxnble BbicIMX mopsiAkoB. IlonsThe
mddepennmana, cBsi3b €ro ¢ INPOU3BOJHOM, F€OMETPUYECKUI CMBICI, NMPUMEHEHHE B NMPUOIMKEHHBIX BBIYUCIICHUSX,
i depeHnman cioKHoi (QyHKIMK, HHBApUAHTHOCTB IepBoro auddepenunana; aupepeHnrans BHICIINX MOPSIKOB U
HapyLIeHNE HHBAPHAHTHOCTH UX (OPMBL

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

Tema S. UHTerpajbHoe ucuncjienne GyHKIuii oHOM mepeMeHHOM.

HeompenenenHslit mHTETpal, €r0 CBOWCTBA, TAOMHIHBIC HHTETPAJIBl; HHTETPHPOBAHNE TTOACTAHOBKOM M MO YacCTsM;
MHTETPUPOBAHNE PAllMOHATBHBIX (PyHKINMI, HPPAIIMOHANBHBIX M TPAHCLCHACHTHBIX (YHKIIH.

[lonsiTHE OmpeneNeHHOro MHTErpana, MHTerpupyeMoi ¢yHkumu; cymmsl JlapOy M MX CBOWCTBA; CyIECTBOBaHHE
OIIpPEJETICHHOT0 HMHTerpajia, Teopema o cpeaHeMm 3HadeHud. CymiecTBoBaHHME mepBooOpasHoH, ¢opmyna Herotona ?
JletiOnuna. VIHTErprpoBaHue 1Mo 4acTsIM ¥ 3aMEHBI IEPEMEHHOM B ONpE/IeICHHOM UHTETpalle.

[Monstus kBagpupyemoit ¢urypsl. Ilnomaan miockux (GUryp B JAEKapTOBBIX U MOJSPHBIX KOOPAMHATAX, OOBEMBI
ten. CrnpsamMisieMble KpUBBIC, JUIMHA TYTH U IUIONAb HOBEPXHOCTH BpameHus. IIpunoxkeHus onpeaeneHHoro HHTerpania.

Tema 6. luddepenunaibHoe HcunciaeHne GyHKIUI HECKOJIbKUX NepeMeHHbIX.

Yactuele npousBoxaHble. JuddepeHnman, ero cBA3b C YaCTHBIMH IPOM3BOIHBIMH. HBapHaHTHOCTH (OPMEI
mapdepennnana. YactHele Opou3BomHble M AuQepeHuManbl  BBICIIMX — MOpAAkoB. HesBHble — QyHKIMH.
JuddepennupoBanrie HesBHBIX (YHKIHMHA. DKCTpeMyMbl (QYHKIMH HECKONBKUX IepeMeHHbIX. HeoOxoaumoe yciioBue
9KcTpeMyMa. JIoCTaTouHOE yCIIOBUE 3KCTPEMyMa.

Tema 7. UHTerpajibHoe HCUHCIeHHe (QYHKIUH HECKOIBKIX NepeMeHHBbIX.

JIBoitHOM MHTerpajn. 3aMeHa NEPEMEHHBIX B JBOMHOM HHTerpajue. Teopema o0 3aMeHE NEPEMEHHBIX B JBOMHOM
uHTerpaie. ['eomerpudeckuii cmbicn onpenenurens Octporpaackoro - SIlkodu. KpuBosimHeiHbIe KOOPAMHATHI, TOJISIPHBIE
koopauHaThl. TpoitHoit uHTerpan. CBeaeHHE TPOWHOrO HHTErpana K MOBTOPHOMY. 3aMeHa INEpPEeMEHHBIX B TPOHHOM
uHTterpaie. Llunmunapuueckue koopauHatel. Chepuueckre KoopauHaThl. [IpuioxeHus JBOWHOTO M TPOHHOTO MHTErPaJIOB.
KpuBonunetinsie unrerpaisl. ®opmyna ['puna.

Tema 8. Paasbl.

[MonsiTue unca0BOro psifa U ero cyMMel. Cll0KeHHE PSANOB YMHOKEHUE psAa Ha 9ucio. OCTaToK CXOSIIErocs psja.
Heobxoanmoe 1 10CTaTOYHOE YCIIOBHE CXOAMMOCTH Psijia C TIOJIOKHUTENLHBIMA WwieHaMu. ['apmonmuecknit pan. Kpurepnit
Komm. TIpu3Haku CXOAMMOCTH PSAIOB C HOJOKUTEIGHBIME WICHAMH (CPaBHEHHE PSIOB C IIOJIOKHUTEIBLHBIMU YJIEHAMH,
npusHak [lanambepa, npuzHak Komm, nHTErpanbsHeINA MPU3HAK).

PaBHOMepHasT CXOUMOCTh ()YHKIIMOHAIBHBIX MOCIIEI0BATEILHOCTEH U psanoB. [IpusHak Beiiepmtpacca, Teopema o
npeziene paBHOMEPHO CXOJSMICHCS MOCIEJI0BATEILHOCTH M CyMME PaBHOMEpPHO cxojsmierocsi psjaa. CTerneHHbIe Psibl.
Teopema AGensi. IHTepBai U pajnyc CXOAMMOCTH, paBHOMEPHAs! CXOAUMOCTb, HU(depeHIMpoBaHNe U UHTETPUPOBAHUE
CTEIECHHBIX PSLOB.

Tema 9. luddepeHunaibHbIe ypaBHEHHS.

Juddepennnanbapie ypaBHeHHs IepBoro mnopsaka. 3amada Komm. [uddepeHunanbHple ypaBHEHHS BBICIINX
TIOPSIIKOB. Y paBHEHUS, JIOMTyCKAIOIINe OHIKeHNe nopsaka. JInnelinble audQepeHanbable ypaBHEHHS: OAHOPOIHBIE U
HEOJHOPOAHBIE. MeTo/l Bapuanuy MocTosHHbIX. JIMHeiHble auddepeHnnanbHble ypaBHEHNS TOPSAIKAa C HOCTOSTHHBIMHU
KO3 pHUIHEHTaMH.

Tema 10. Js1eMeHTBI TeOPUH BEPOSATHOCTEIA.

IIpeamer Teopuu BeposTHOCTEH. Anredpa coObITrii. OnpeneseHns 1 CBORCTBA BeposTHOCTEH. Teopema CliokeHus U
YMHOXEHUsT BeposiTHOcTel. Cxema cirydaitHoro BeiOopa 6e3 BosBpainienus. Cxema ciaydailHOro BeIOOpa C BO3BpAaIICHHEM.
[IpaBuia pemerns KOMOMHATOPHBIX 3a1a9. DopMyITsI

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

5. IlepedeHb y4eOHO-METOAMYECKOrO oOecmeYeHHUs] /ISl CAMOCTOATEJNbHOI padoThl 00y4YaroIUXCH 110
JUCHUITHHE (MOAYJII0)

CamocrosTenpHass paboTa OOYYAIONIMXCS BBIMONMHSETCS IO 33aHUI0 M TPH METOJUYECKOM PYKOBOJICTBE
npernofasaTens, HO 0e3 ero HemocpeAcTBeHHoro ywactus. CamocrodrenbHas paboTa moIpasfensercs Ha
CaMOCTOSTENbHYIO Pa0OTy Ha ayAWTOPHBIX 3aHATHAX M Ha BHEAYAUTOPHYIO CaMOCTOSTENBHYIO paboTy. CaMocTosTe bHAs



pabora oOyyaromMxcs BKIIOYACT KaK ITOJIHOCTBIO CAMOCTOSITEIbHOE OCBOCHUE OTIEIBbHBIX TeM (Pa3JeiioB) TUCLUILIHHBL,
TaKk U npopaboTKy TeM (pa3zienoB), OCBaMBaEMBIX BO BpPEeMsl ayJUTOPHOH paboTsl. Bo Bpemst camocTosTeNbHONH padOTHI
oOydJaromuecss YUTAlT M KOHCHEKTUPYIOT y4eOHYIO, Hay4HYI0 M CHpPaBOYHYIO JIMTEpaTypy, BBINOJIHSIOT 3aJlaHusl,
HarpaBJICHHbIE Ha 3aKpeljIeHUue 3HaHWH M OTPabOTKYy YMEHHUH M HAaBBIKOB, TOTOBATCA K TEKYIEMY U IPOMEXYTOUHOMY
KOHTPOJIIO 110 TUCIUIIINHE.

OpFaHI/I?)aHI/I)I CaMOCTOSITETLHOU paGOTLI 06y‘~IaIOHH/IXCH PEriIaMCHTHUPYCTCA HOPMAaTUBHBIMU JOKYMCHTAMU, yqe6H0-
METOIMYCCKOM nI/ITepaTypoﬁ " 3JICKTPOHHBIMU O6pa30BaTeJ’II>HI>IMI/I pecypcamMu, BKiIro4das:

Iopsnok opraHW3alld W OCYLIECTBICHHS OOpa30BATENLHOH NEATENBHOCTH MO 00pa30BaTeNbHBIM IpOrpaMMaM
BBICIIETO 0OpasoBaHWs — TporpamMMaM OakajaBpuara, NpOTrpaMMaM CICHHaJIHTeTa, NporpaMMaM MAarucTpaTypel
(yTBepkIeHHBIN nprkazoM MUHHCTEpCTBa HayKd W BBICIIEro oOpasoBanus Poccuiickoit @exepannu ot 6 ampens 2021
roma Ne 245)

YcraB  ¢emepambHOTO  TOCYNApCTBEHHOTO ~ aBTOHOMHOTO — oOpas3oBaTenmbHOTO — yupexkaeHus "KazaHckuit
(ITpuBomkckuit) henepanbHBIN YHUBEpCUTET"

[IpaBuia BHYTpPEeHHEro pacHopsaka (eaepalbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTelIbHOTO
yUpEXIECHUs BBICIIEro MpodeccruoHaipHoro oopasosanus "Kazanckuii (IIpuBosnkckuil) denepaibHblii yHUBEpCUTET"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBoimkckoro) ¢enepalsHOTO YHUBEPCUTETA

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

®DOHJT OLEHOYHBIX CPEACTB MO IUCIMILIUHE (MOIYJIO) BKIIOYAET OIEHOYHBIE MaTepUalbl, HAMpaBlICHHBIE Ha
MPOBEPKY OCBOEHMsI KOMIIETEHIMI, B TOM YHWCJE 3HAHWWA, YMEHUN U HABBIKOB. POHJ OLEHOYHBIX CPEACTB BKJIIOUAET
OLIEHOYHBIE CPEACTBA TEKYLIEr0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHON aTTECTALlUU.

B ¢onze o1eHOYHBIX CPEACTB COACPIKUTCS CIeayromas HHOPMAIIHS:

- COOTBETCTBHE KOMITCTCHITUI ITAHUPYEMBIM pe3yabTaTaM 0O0ydeHH [0 JUCIUIUINHE (MOIYIIO);

- KpUTEPHUH OIICHUBaHKsI C(HOPMUPOBAHHOCTH KOMITCTCHIIU,

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUIUIHHE (MOIYIIIO);

- ONKMCAaHUE NOpsAJIKa MPUMEHEHUS U IPOLEIYPbl OLIEHUBAHMS JIs1 KaXK/10I0 OLIEHOYHOI'O CPEJICTBA;

- KPUTEPUH OLCHUBAHUS JJIs1 KAXKI0T0 OLIEHOYHOT'O CPE/CTBA;

- COJACPIKAHUC OILCHOYHBIX CPEACTB, BKJIIOYasd Tpe60BaHI/I$I, NMPEABABIIACMBIC K NEHUCTBHUSAM o6yqa10mnxc;1,
ACMOHCTPUPYCMBIM PE3YJIbTATAM, 3a1aHU PA3JIMYHBIX TUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB TIO TUCIUILTNHE HaxoauTcs B [Ipunoxkennu 1 k mporpaMMe JUCIUILTAHBI (MOJIYITIO).

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

OcBoeHHE TUCUMIUTHMHBI (MOIYIIS) MpenroiaraeT u3y4eHHe OCHOBHOW M JIOIOJHHUTEIBHON Y4eOHOH JTHTepaTyphl.
Jlureparypa MOKeT OBITH OCTYITHA 00YYArOIIUMCS B OJTHOM U3 IBYX BapHaHTOB (JTUOO B 000WX U3 HUX):

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

- B re4yatHOM BHJe - B Hayunoit Oubmuorexe Enadyxckoro nacruryra KOY. OOyuaromnuecs mojay4yamT yueOHyo
JUTEpaTypy Ha abOHEMEHTE 10 YWTATEJIbCKMM OWJIeTaM B COOTBETCTBHM C MpaBHJIaMH TOJb30BaHUs HayuHoii
6uOINOTEKO.

DJIEeKTPOHHBIE M3/IaHMs JOCTYITHBI IMCTAHIMOHHO U3 JII0OOH TOUYKH NpH BBEAECHUH 00YYaIOMINMCS CBOETO JIOTHHA U
maposisi OT JUYHOro KaOmHeTa B cucTeMme "JIeKTpoHHBIH yHmBepcuTer". Ilpm MCTIONB30BaHMM TEYATHBIX HW3TAHUI
OmOnnoTeyHbI (QOHA MOMKEH OBITh YKOMIUIEKTOBAaH MMM K3 pacueta He MeHee 0,25 sk3eMIuripa Ha KakIOTro
o0ydarommerocs M3 4HCIa JIUI, OJHOBPEMEHHO OCYIIECTBIIIOIINX OCBOCHHUE NaHHOW JTUCHIUILIHHBI (MOILYJIS).

[lepeyeHp OCHOBHOM M JOMOJHUTEIHHON Y4eOHOW IHTEpaTyphl, HEOOXOIMUMOHN JJIsi OCBOCHUS JIUCIHILIHHEI
(Monmyns), Haxogutes B [Ipunosxennn 2 k pabodelt mporpamme TUcHUTUIAHBL. OH MOUIEKUT 0OHOBICHHUIO IPU H3MECHCHUH
ycioBui 10oroBopoB KOV ¢ mpaBooOmagaTenssMu 3JIEKTPOHHBIX W3JaHUN W MPU M3MEHEHUHM KOMIUIEKTOBAaHUS (OHIIOB
Hayunoit 6ubnuorexn Ena0Gysxckoro nacturyra KOY.

8. IlepeyeHnb pecypcoB MH(POPMANMOHHO-TEJEKOMMYHHMKAMOHHON ceTu '"WHTepHeT", HEOOXOAMMBIX IS
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 cryaentoB 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

VYuebusie MmaTepuansi - http://math.fizteh.ru/study/

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

Bua padort MeToanueckue peKoMeHIaluu

JIEKIUU Jlex1MOHHbIE 3aHATHUS IPOBOAATCS C UCIOJIB30BAaHUEM MHTEPAKTUBHBIX TEXHOIOTUI U MPE/IoNaraoT
aKTHBHOE Y9acTHE CTYJCHTOB. /Iy MOATOTOBKH K 3aHATHSIM PEKOMEHIyeTCs BBIACIATh B MaTepHale
poOJIEMHBIE BOIPOCHI, 3aTParuBacMbIe MPETIOIABATENIEM B JIEKIHH, M TPYIIIUPOBATH HHPOPMAIIHIO
BOKpYT HUX. JKenmarenpHo BBIAETATH B UCTIONIB3yEMOH JIUTEPAType MOCTAHOBKH BOIIPOCOB, HA KOTOPBIE
Pa3sHBIMU aBTOPAaM MOTYT OBITh JAHBI PA3JIMYHBIC OTBETH. Ha OCHOBaHNM MOCTAHOBKU TaKMX BOIPOCOB
CJIelyeT cOOMpaTh apryMEHTHI B TIOJIb3Y PA3IMIHBIX BAPHAHTOB PEILICHHS OCTABICHHBIX POOIEM.

npaktrueckne | [IpakTndeckne 3aHATHS UMEIOT BEIPAXKEHHYIO CIENN(UKY B 3aBHCUMOCTH OT Y4eOHOW IUCIUIUINHEI,
3aHATHUS YTIyOJISIOT U 3aKPETUISIOT TeOpeTHIeCcKie 3HaHUA. Ha mpakTHYecKX 3aHATHAX CTYJCHTH PEIIAOT

TUTIOBEIC 33]]a9H C UCTIOJIb30BaHIEM H3ydeHHBIX MeTo10B. PaboTa Ha MpaKTHUECKUX 3aHATHIX

MpeIoiaraeT IOBTOPSHNE TEOPETHUECKOTO MaTepHaja, akTHBHOE YIaCTHE B COBMECTHOM

pemIeHnH 33134, OTYETHI 110 BBIIIOJHEHHOH TOMamTHel paboTe

CaMOCTOA- CaMocTosTenbHas pa60Ta CTYACHTOB I1O ,Z[PIZ[aKTH‘IeCKOﬁ CYTH NPEACTABIIACT c000i KOMILIEKC YCJ'IOBI/Iﬁ
TCIIbHAasA pa60Ta 06y‘I€HI/IH, OpPraHU3yCMBbIX MMPENOAaBATCICM U HAIIPABJICHHBIX Ha CAMOIIOATOTOBKY YYalllUXCA. VuebHas
ACATCIbHOCTD IIPOTCKACT 0e3 HCOCPCACTBCHHOI'O Y4aCcTHU NPCTIOAABaTECIIA U 3aKJIF0YacTCA B
npopa60TKe JICKIIMOHHOTI'O MaTepHraja, IOATOTOBKE K YCTHOMY ONIPOCY U TCCTUPOBAHHIO, K
HaGOpaTOpHI)IM 3aHATUAM; U3YUCHUU y‘~I€6HOI71 JIMTEPATYPhl U3 OCHOBHOT'O U JONIOJHUTECIILHOT'O CIIMCKa

3a4er 3auet sBsACTCSA POPMOI OIICHKH Ka4eCcTBA OCBOCHHUS CTYIEHTOM 00pa30BaTEIbHON MPOTpaMMEI 110
nucuuiuinbe. [1o pesyapTaTaM 3aueTa CTYACHTY BBICTABIISIETCS OLEHKA ""3a4TeHO" WK "He 3a4TeHo".
3aueT MOKET MPOBOIUTHCA B (hOpME YCTHOTO OTpoca 1o OmieTaM (Borpocam) witi 0e3 OuineTos, ¢
MpeBapUTEIHHOM MOATOTOBKON MU O3 MOATOTOBKH, IO yeMOTpeHuto Kadeapsl. [IpenogaBarens
MOJKET MPOCTaBUThH 3a4eT Oe3 onpoca Win codece0OBaHHs TeM CTYJEHTaM, KOTOPbIe aKTHUBHO
YYaCTBOBAJIM Ha MPAKTHYCCKUX 3AHITHSX.

9K3aMeH DOx3aMeH sBisieTcs HOPMOil OLICHKU KauecTBa OCBOCHHUS CTYICHTOM 00pa30BaTeIbHOM MPOrpaMMBlI IO
IHCLUIUIMHE. DK3aMeH IPOBOAUTCS B (opMe YCTHOTO ompoca o omiteTaM (Bornpocam). [IpenonaBatens
MOXET IPOCTABUTh 3K3aMeH 0e3 orpoca Uil co0ece0BaHus TEM CTYAEHTaM, KOTOPbIE aKTHBHO
Y4acTBOBAJIM Ha MPAKTHYECKUX 3aHATUAX U HaOpau HE0OX0ANMOE YHCIIO OaNIoB.

10. IlepeyeHb HMH(OPMALMOHHBIX TEXHOJOIUH, HCNOJIb3YyeMbIX NPH OCYUIeCTBJEHHU 00Pa30BATENbHOIO
npouecca Mo AMCUHUILIMHE (MOIYJI0), BKJIOYAs IepevyeHb NPOrPpaMMHOr0 olecmeyeHusi U MHGOPMALHOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

Ilepeyenp MHGOPMAITMOHHBIX TEXHOJOTHH, MCIOJIB3YEMBIX IPHU OCYLIECTBICHHHM 00pa30BaTEIbHOIO Ipolecca Io
JUCHUIUIMHE (MOJYJIIO), BKIIIOYAs IEepedeHb IPOTrpaMMHOr0 oOecreueHus W HH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMme JUCIUTUINHBL (MOAYJIA).

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

VYueOHas ayquTopus AJsI MPOBENCHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHSATUH CEMHHApPCKOTO THIA, TPYNIIOBBIX U
WHJIMBHUIYaJIbHBIX KOHCYJIBTAllUH, TEKYIIETO0 KOHTPOJIS U TPOMEXYTOUYHOH aTTECTALIUH.

Kommiekr mebenu (nocagounsix Mect) 48 mr. KommiekT Mebenu (1ocajoyHbIX MECT) Ul Tperojasartelns | ImiT.
MenoBas mocka HacteHHas 2 mT. Tpubyna 1 mr. I[Ipoektop EPSON EB-535W 1 mt. MHTepakTuBHas mocka EliteBoard
WR-84A10 1 mt. Hoyroyk ICL Pil55 1 mT. Be6-kamepa 1 mt. Beixox B VIHTepHET, BHYTPHBY30BCKasi KOMIBIOTEpPHAS
CeTh, JOCTYI B DJIEKTPOHHYIO MHPOPMAIMOHHO-00pa3oBaTenbHy0 cpeny. Habop ydaeOHO-HATIIAIHBIX MTOCOOUH: KOMIIEKT
Mpe3eHTAIMi B 3JEKTPOHHOM (popMmare To mpernogaBacMoi aucuuiumae 3-5 mr. IIporpammuoe obecreuenue: Office
Professional Plus 2010, Kaspersky Endpoint Security nas Windows. 423600, Pecny6nuka Tartapcran, r. EmaGyra, yin.
Kazanckas, a. 89 ayn. 82

12. CpeacrBa aganranuy NpenoAaBaHus JHCHMUILIMHBI K MOTPEOHOCTAM 00y4aloIUXcd WHBAJIMI0B M JIMI C
OrPAHUYCHHBIMH BO3MOKHOCTSIMH 30POBbS

IIpn HeoOxommMocTH B 00pa30BaTENFHOM MPOIECCE TNPHUMEHSIOTCS CIEAYIOIIHE METOABl M TEXHOJOTHH,
oberyaroniyue BOCTIpUsTHE WHGPOpPMAIUK OO0YUYaIONUMUCS WHBAIMIAMUA U JUIIAMH C OTPAHMYEHHBIMH BO3MOXHOCTSIMHU


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

3JI0pOBBSI:

- CO3JaHME TEKCTOBOH BEPCHM JIIOOOTO HETEKCTOBOTO KOHTEHTA JUIS €ro BO3MOXHOTO NpeoOpa3oBaHMS B
abTepHATHBHBIC (POPMBI, yIOOHBIE AT PA3IMYHBIX ITOJIb30BATEINCH;

- CO3JlaHHE KOHTEHTa, KOTOPHIH MOXKHO TPEJICTaBUTh B PA3IMYHBIX BUAaX 0€3 MOTEPH IAHHBIX WM CTPYKTYPBI,
MIPEAYCMOTPETh BO3MOXKHOCTb MAacIITaOMPOBAaHUS TEKCTa W HM300paKeHUH 0e3 IoTepu KayecTBa, HPEILyCMOTPETh
JOCTYIHOCTb yTIPABJICHHUSI KOHTCHTOM C KJIaBHAaTypPBI;

- 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;

- TpPUMEHEHHE MPOTPAMMHBIX CpPEACTB, OOECIEUMBAIOIINX BO3MOXKHOCTH OCBOCHHS HABBIKOB W YMEHHH,
(dbopMupyeMBIX AWMCHMIUIMHON, 3a CYET aIbTEPHATHUBHBIX CIIOCOOOB, B TOM 4HCJIE BHUPTYalbHBIX JabopaTropuil H
CUMYJISILIMOHHBIX TEXHOJIOTHI;

- NpUMEHEHHWE MAWCTAaHLMOHHBIX OO0pa30BaTEIBbHBIX TEXHOJOTMH U mepenadyd WHGOPMANWM, OpraHU3aluH
pa3THYHBIX (OPM HHTEPAKTHBHOW KOHTAaKTHOWH paboThl 00ydaromerocsi ¢ IperojaBaTelieM, B TOM 4Hcjie BeOWHApOB,
KOTOpbIe MOTYT OBITH HCHOJIB30BaHBI JJIs NPOBEICHUS BUPTYaJbHBIX JICKIHI C BO3MOXKHOCTBIO B3aHMMOJIEHCTBHS BCEX
YYaCTHUKOB TUCTAHLMOHHOTO OOYYEeHUs, MPOBEICHHS CEMUHAPOB, BBICTYIUICHHS C JOKJIAJAMU M 3aIUTHl BBINOJIHCHHBIX
paboT, MpoBeeHUs TPEHUHIOB, OPTaHU3aI[UN KOJIJIEKTUBHOM paboThI;

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

- YBEJIMYCHHE NPOJODKUTENFHOCTH C/a4d OOYYalolIMMCS HHBAJIMJIOM WM JIMIOM C OTPaHHYCHHBIMH
BO3MOXKHOCTSIMH 3/10pOBbsl ()OPM ITPOMEKYTOUHOM aTTECTAlMH 110 OTHOLICHHUIO K YCTaHOBJIEHHOH MPOAOJKUTEIBHOCTH HX
crauu:

- NIPOJIOJKUTENBHOCTH COa4yM 3a4éTa WIM 5K3aMeHa, IPOBOAUMOrO B IMCHMEHHOU (opme, - He Oosiee yeM Ha 90
MUHYT;

- MPOJOJDKUTENFHOCTH MOATOTOBKH OOYdJaromerocs K OTBETY Ha 3aué€Te WJIM DK3aMEHE, NMPOBOJMMOM B YCTHOW
¢dopwme, - He Oonee yem Ha 20 MUHYT;

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

[Iporpamma coctaBieHa B cooTBeTcTBuu ¢ TpeboBaHusMu PI'OC BO u y4eOHBIM IUIAHOM TIO HAIPABICHUIO
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
HAaHMeHOBaHHe
KOMIIETEeHIUH

HNHaukaTopbl A0CTHKEHUSA
KOMIIETEHIUH JJIS JAHHOM JUCHMILIMHBI

OneHoYHbIE CPe/ICTBA TEKYIEro
KOHTPOJIS M IPOMEKYTOUYHOI aTTecTaluu

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

3HAaTh METOAUKH CHCTEMHOIO IOIXO0a IS
peIIeHNs CTAaHAAPTHBIX U HECTaHIAPTHBIX
Y9eOHBIX 33124 110 OCHOBHBIM pa3/iesiaMm
MaTeMaTHKH

YMeTh 0CyIECTBIATh NOUCK, KPUTUIECKUI
aHaJIM3 U CUHTE3 MH(OPMAIMH 110 OCHOBHBIM
pa3zenaM MaTeMaTHKH; IPUMEHATh
CUCTEMHBIH MOAXO] U1 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 3aJ1a4.

Tekymuil KOHTPOJIb:

[MucemenHas pabota o TeMam:

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

VYcTHBLI ONIPOC IO TEMaM:

Tema 1. Jluneitnas anreopa.
Tewma 2. AHanuTtnueckas reomerpus. Tema
3. BeeneHune B aHANH3.
Tewma. Tema 5. HTEerpajisHOE UCUUCIIEHNE
¢byHKUHI 0HOI TepeMeHHo. Tema 6.
HuddepernnanbHOE HCUUCICHUE (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 (PYHKIMIA 0THON TIEpEMECHHOM.
Tewma 5. IHTerpanbHOE UCUMCICHUE
(GhyHKUMN OHOM TepeMeHHON
Tema 6. IuddhepeHnmanbHOe HCUHCTICHNE
(YHKIMH HECKOJIBKHX MepeMeHHbIX. Tema 7.
WuTerpanpHOe UcUHCIeHnEe QYHKITUIT
HECKOJIbKHUX IepeMeHHBIX. Tema 9.
HuddepernunanpHeie ypaBHEHNUS.
IIpoMeskyToUHasi aTTeCcTALUSA:
3auem, sx3amen

2. Kpurepuu oueHuBanus c)OpMHPOBAHHOCTH KOMIIeTeHIMIA

K 3aureHo He 3aureno
omie Bbicokuii ypoBeHb CpenHuii ypoBeHb Husknit Huxe
TeHU | (OTJIM4YHO) (xopo1o) 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'O NOJX0/a IS
peLICHUsI CTAHAAPTHBIX U
HECTaHJAPTHBIX yueOHBIX
3a]]a4 10 OCHOBHBIM
paszenaM MaTeMaTHKH.
Jonyckaet npobensi B

3HAHUHU OTACIbHBIX METOAUK

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

CHCTEMHOT'0 1OJX0/1a
JUTS pELICHAS
CTaHJAPTHBIX U
HECTaHIAPTHBIX
y4eOHBIX 3a7a4 110
OCHOBHBIM pa3jienam
MaTeMaTHKU

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

YMeeT ocyliecTBIsATh

IIOMCK, 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
MIPUMEHEHUU
MIPUMEHSITh CUCTEMHOTO

He ymeer
OCYULIECTBJISATh IIOUCK,
KPUTUYECKUM 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 HOJIXO0T
U PELICHAS
CTaHJAPTHBIX U
HECTaHAAPTHBIX
Y9eOHBIX
MaTEMaTHYECKUX
3a1a4

Brnaneer HaBbIKamMu IIOUCKa,
KPUTHUYCCKOI'O aHajin3a u
CHHTC3a I/IH(l)OpMaHI/II/I 1o
OCHOBHBIM pasjcjiaM
MaTe€MaTUKHU, OCHOBHBIMHU
METOAaMU ITOCTAHOBKH,
HCCICNOBAHUA U PEIICHUA
y‘-IC6HI>IX MaTEMaTHYCCKUX
3ama4d

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 wactuuno
HaBBIKAMH TTOHCKA,
KPUTHUYECKOTO aHaIM3a
U CUHTE3a
nHdopMmanuy;
JIOITyCKAET OIIMOKU B
BEIOOpE METOITUK
pEIICHHUS CTaHIaPTHBIX
HaBBIKaMH ITOHCKa,
KPUTHYECKOTO aHaIN3a
U CHHTE3a HHpOpMaLin
110 OCHOBHBIM pa3iesiaM
MaTeMaTHKH;
OCHOBHBIMH METOJIaMH1
NIOCTaHOBKH,
UCCIIEIOBAHUS U
peleHus yueOHbIX

He Bnaneer HaBbIKamMu
MOUCKa, KPUTHIECKOTO
aHaJIM3a ¥ CUHTE3a
nHdopmanuu mo
OCHOBHBIM paszJiesiaM
MaTeMaTuKH;
OCHOBHBIMH METOaMH
MOCTAHOBKH,
HCCIICIOBAHUS U
penieHns y4eOHbIX
MaTeMaTHIECKHX
3a1a4

3aTPYAHCHU B PCHICHUN MAaTEMATUYCCKUX 3aaa4.

HCCTAHJAAPTHBIX 3aJ1a4

3. Pacnpeaesnienne oneHok 3a opMbl TeKyLIero KOHTPOJISI M IPOMEKYTOYHYIO ATTeCTALUI0

Texkymuil KOHTPOJIb!

1 Kypc ycTaHOBOYHAsI U 3UMHSIS CECCHS.

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

VYernbiit onpoc. Tema 1. JIunelinas anredpa. Tema 2. AHanuTrdeckas reomerpusi. Tema 3. BBenenue B ananus.
Konrposbnas padora. Tema 4. JluddhepeninanbHoe HeyucaeHre GyHKIUN OIHOM epeMeHHOI

1 Kypc neTHss ceccus.

IMucemenHas pabota. Tema 5. MHTerpampHOe HcYUCIeHHE GYHKINH OTHON MepeMeHHOM
Ycraeriii onpoc. Tema 5. MHTerpansHOe neuncinenne GyHKIU oo epeMenHoil. Tema 6. uddeperimansaoe
ncumciaenue QyHKINH HECKOJIBKHIX NepeMeHHbIX. Tema 7. HTerpanpHoe ucuucinenne GyHKIMH HECKOIbKUX MePEeMEHHBIX.

KontpomsHas pabdora. Tema 5. UnTerpanpHOe ncuncienne QyHKIuA oqHON iepeMmenHoi. Tema 6.
Hudpepennunansaoe ucurciaenne GyHKINH HECKOJIbKIX NepeMeHHbIX. Tema 7. IHTerpanbHoe ucurciaeHue GyHKIi
HECKOJIbKUX MEPEMEHHBIX.

2 Kypc yCTaHOBOYHASI CECCHS.

ITucemennas pabota. Tema 8. Psbr.

VYernslii onpoc. Tema 10. Teopust BeposTHOCTEH U MaTeMaTUdecKas CTATUCTHKA.
Konrponsnas padora. Tema 9. /luddepenunansapie ypaBHEHHS.

Brimonnenne KaXJ0ro O€HOYHOro CpeaACTBa OLUCHUBACTCA 110 MIKAJIC: OTJIMYIHO, XOPOIIO, YAOBJICTBOPUTECIILHO,
HEYAOBJICTBOPUTECIILHO.

061112171 OIICHKAa 3a TeKyIIII/Iﬁ KOHTPOJIb MPEACTABIACT coboii CpeaHeC 3HAUCHNUE MCIKAY NMTOJTYUCHHBIMHU 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 Omirete Ha 3adeTe (IK3aMEHE) J1Ba OLEHOYHBIX CPEACTBA: YCTHBIN MM MHUCHbMEHHBIA OTBET HA BOTIPOC |
perieHne 3aaaqm.

BrimonHeHne Kakgoro 3aJaHus 3a MPOMEXKYTOYHYIO aTTECTAIMI0 OICHWBAETCS IO INKaje: OTIWYHO, XOPOIIO,
YIOBJIETBOPUTEIHHO, HEYTOBIETBOPHUTEIBHO.

OO01mast oIIeHKa 33 IPOMEXYTOYHYIO aTTECTALIMIO TIPEACTABIISIET COO0H cpenHee 3HaueHHE MEXTy OITYyICHHBIMU
OIICHKaMHU 32 BCE OLIEHOYHBIEC CPEICTBA MPOMEKYTOUHOM aTTEeCTAIUH.

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 OCHOBAHHHU OOILETO 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, MOPSAOK HX MPUMEHEHHS H KPUTEPHU 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. lopsaok NpoBeeHUs] M 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, BJIaICHUEC 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 BBINOJIHKI BCE 3aiaHus. IIpoaeMOHCTpUpOBall BEICOKUN yPOBEHb BlIaJIeHUs MaTepuaioM. IIposiBieHbl
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 BIIaJICHNsI MaTepraioM. [IposiBiIeHbI cpejHIe cTOCOOHOCTH IPUMEHATh 3HAHUS U YMEHUS K
BBITOJIHEHHIO KOHKPETHBIX 3aJlaHUH.

OneHka «yA0BJICTBOPUTEIbHO» CTABUTCS, €CJIM 00ydalomuiics:

3ajaHust BRIIOJIHWI OoJiee YeM HanosoBuHY. [IpucyTcTBYIOT cephé3nbie ommoku. [IpogeMoHcTprpoBan
yJIOBJIETBOPHUTEILHBIA yPOBEHD BlIaieHHUs MaTeprasioM. [IposiBeHbI HU3KHE CIIOCOOHOCTH IIPUMEHSITh 3HAHUS U YMEHUSI K
BBITOJIHEHHIO KOHKPETHBIX 3aJlaHUH.

OueHKa «HEYAOBJETBOPUTEIbHO» CTABUTCS, €CJIM 00yUYaronuics:

3amaHus BRITOJIHIII MEHEE YeM HaIloJIOBHHY. IIpoieMOHCTpHUpOBaH HEYJOBICTBOPUTEIBHBIA YPOBEHD BIIAJACHUS
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 o6macth onpenencHUst QYHKIIHH
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
=5 a) 4 ;
— = 3 C 4 5
4
5) T +1 . x%+ C
f dx Jr dx
3. x+" paBeH: 3. 3x—E paBeH:
) G HC o 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 psijl Ha aOCOMOTHYIO, 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 YKa3aHHOHM TOUKH ° (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. UnuTerpajbHoe ucunciaenue GyHKIUNH HECKOJIbKUX
nepemeHHbIX. Tema 10. Teopusi BeposiTHOCTEH M MaTeMaTHYeCKasl CTATUCTUKA.

4.1.2.1. Ilopsinok npoBeeHUs U NMPOLEAYPA OLlCHUBAHHS.

Y CTHBII 0OMPOC MPOBOJUTCS HA MPAKTUYCCKUX 3aHATHIX. OOyJaroIuecs BRICTYIAIOT ¢ TOKIaaMH, COOOIICHUIMH,
JIOTIOJTHEHUSIMHU, YYaCTBYIOT B IMCKYCCHH, OTBEUAIOT HA BOMPOCH! Ipenoaasaress. OlieHnBaeTCsl ypoBeHb IOMAIlIHEH
MTOJITOTOBKH IO TEME, CIIOCOOHOCTH CHCTEMHO ¥ JIOTHYHO H3JIaraTh MaTepHall, aHAJIH3UPOBATh, POPMYINPOBATH
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. [IpoileMOHCTpUpPOBaH BEICOKUIN ypOBEHb IIOHUMaHus MaTepuana. [IpesocxonHoe ymenue
(GhopMyIHPOBATH CBOU MBICITH, 00CYKIATh TUCKYCCUOHHBIC TIOI0KEHUS.

OueHka «XOpOLI0» CTABUTCS, €CJIN 00y4aromuiics:

OcHOBHBIE BOTIPOCHI TeMBI packpbul. CTPYKTypa OTBETA B 1IEJIOM aJIeKBaTHA TeME. XOPOIIO OCBOEH MOHSATUITHBIN
armapart. [IpogeMoHCTpUpOBaH XOpOLIHNi YpOBEHb MIOHUMAaHUsI MaTepualia. Xopoliluee yMeHne GopMynupoBars CBOH
MBICJIH, 00CY)KIATh TUCKYCCHOHHBIE TIOJIOKCHHS.

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

Temy wacTnanO packpbul. OTBeT c1ab0 cTpykTypupoBaH. [loHsTHitHEI anmapaT ocBoeH yacTHdHO. [loHnManune
OTJETBHBIX MOJOXKEHUH U3 MaTepralia 1o TeMe. Y TOBJIETBOPHUTEIILHOE YMEHHE (OPMYIHPOBATh CBOM MBICIIH, 00CYXIATh
JUCKYCCHOHHBIE MOJIOKEHHS.

OueHkKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00y4aronIuiics:

Temy He packpsul. IIoOHATHIHBIN anmapaT 0CBOSH HeyA0BIeTBOpUTENbHO. [loHuMaHne 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.

. Paznoxenune BekTopa 1o KOOPIUHATHBIM OCSIM.

. 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 miockocTH (runep0oia, mapadosna).

. [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.

AOGcomroTHasI BeIM4nNHA AEHCTBUTEIBHOTO YUCTIA.

@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.

BeckoHeuHO Manble GyHKIHH.

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 TpaHCIEHICHTHBIX () YHKITHHA.

. 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 BBICIIINX ITOPSIIKOB.

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 ['puna.

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

2 Kypc YCTAHOBOYHAS CecCust

Tema 10

1. IIpenmer Teopun BEpOSITHOCTEH, 3I€eMEHTapHbIH HcXoA. [IpocTpaHCTBO 31eMEeHTapHbBIX HCXOJIOB.
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 onpesienieHue BeposiTHoCTH. [Tpumep.

7. 'eoMeTrpuueckue BeposiTHOCTU. [Ipumep.

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

9. OmpezienieHue yCIOBHOM BEPOSITHOCTH M HE3aBUCHMOCTH COOBITHH.

10. Teopema yMHOXEHHS BEPOSITHOCTEN.

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
(yHkumii HeckoabKkux nepeMeHHbIx. Tema 9. {uddepenunaibuble ypaBHeHN .

4.1.3.1. opsaaok npoBeeHUs] M MPOLEAYPA OlleHUBAHMSI.

KonTtponbHas pabora npooautcs noma. OOydaromuecs moayJarT 3aJaHus AJIs IPOBEPKU YCBOCHUS MPOHICHHOTO
MaTepuaina. PaboTa BEIONHSAETCS B TUCBMEHHOM BUJIE M cAaéTes npernoaaBatento. OIeHUBalOTCS BIAJICHUE MaTepUAIIOM
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 BEIMOIHWI Bee 3a0anus. [IpoaeMoHCTpUpoOBa BEICOKUI YPOBEHD BlafeHUs MaTtepuanoM. IIposBieHsl
MIPEBOCXOIHBIE CIIOCOOHOCTH MPUMEHATH 3HAHUS M YMCHHUS K BBITTOJTHEHUIO KOHKPETHBIX 3aaHUH.

O11eHKA «XOPOLIO0Y» CTABHUTCS, €CJIM 00yUaroUIuiics:

[IpaBUIIBHO BBHITIOJIHUI OONBIIYIO YacTh 3aAaHUH. [IpuCyTCTBYIOT HE3HAUNTENbHBIE OMMOKH. [IpogeMoHCTpHpOBaH
XOpOIIMH YPOBEHb BIIaJICHNsI MaTepHaioM. [IposiBiIeHbI cpeHre CIOCOOHOCTH IPUMEHSTH 3HAHHUS U YMEHHS K
BBIMOJIHEHHIO KOHKPETHBIX 3a/laHUH.

OneHka «yA0BJICTBOPUTEIBHO» CTABUTCS, €CJIM 00ydaromuics:

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

OueHkKa «Hey10BJIEeTBOPUTEIbHO» CTABUTCS, €CJIM 00y4aromuiics:

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:xaHue OLICHOYHOI0 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, NpoBeaeHHO K rpaduky GpyHKIMH

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. Haiinure mpon3BOgHYIO (YyHKIINH
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 wiomanb GUTrypsl, OrpaHIYeHHON JTHHUSIMA

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) ¢ paspensIomUMHUCS IEpeMEHHBIMU
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. Yxaxure Bce 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 perycMOTpeH 3a4eT B | U 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,
MIMCBMEHHON MJIM KOMIbIOTepHOU opMme. OueHUBaeTcs BilaIicHUE MaTepHaioM, €ro CHCTEMHOE OCBOCHHUE, CIIOCOOHOCTh



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 Pa3JeIoB MaTeMaTHKH (MAaTeMAaTHYCCKUI aHAIN3, aHATUTHYEeCKast TeOMETPHS U JINHEHHAS
anrebpa, muddepeHaIbHbIe YpaBHEHIS, TCOPHS BEPOSTHOCTH M CTATHCTHKA), B 00beMe HEOOXOANMOM IS
OCYIIECTBIICHHUS PO(ECCHOHAIBHO-TIENArOTHYECKON e TeIbHOCTH, 3HAHHE POJIM MAaTeMATHKH U NIEPCIICKTUB 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 NPHUKIATHbIE MPOOJIEMBI Ha S3bIKE YPaBHEHHUH, CUCTEM YpaBHEHUI, HEPaBEHCTB, rpapuecKuX
MIPE/ICTaBIICHUH, BJIaIcHHE HaBBIKaMHU I10 PEIICHHUIO CHCTEM JIMHEHHBIX YPAaBHEHUI, TI0 HAXO0KACHHIO IIPE/ICIIOB
TIOCIIeI0BaTENILHOCTEH U PYHKIMH, 0 MeToaaM nuddepeHpoBanus GpyHKINH, O BEIYUCICHUIO HHTETPAJIOB, PEILICHUIO
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 WIM NHCbMEHHBII 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 «OTINYHO» CTABUTCH, eCJIM 00y4yaronuiics:

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, €CJIN 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 TUCKYCCHOHHBIE TIOJIOKCHHS.

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

Temy wacTnasO packpbul. OTBeT c1abo cTpykTypuposaH. [loHsTHitHEN anmapaT ocBoeH yactinyHo. [TonnManue
OTJETBHBIX MOJOKEHUH M3 MaTeprala 1o TeMe. Y IOBICTBOPUTEILHOE YMEHHE (OPMYIHPOBATh CBOM MBICIIH, 00CYXIATh
JUCKYCCHOHHBIC TTOJIOKEHUS.

OneHka «HeyA0BJETBOPUTEIbHO» CTABUTCS, €CJIN 00yYaromuics:

Temy He packpbul. [IoHATHITHBIN anmapaTr 0CBOEH HEYAOBIETBOPUTEIbHO. [loHnMaHne MaTtepuaia GparMeHTapHOe
WM oTcyTcTBYeT. Heymenune GpopmynupoBars CBOM MBICIH, 00CYKAATh JUCKYCCUOHHBIC TIOJIOKESHUSI.

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.

. Paccrostnie oT TOUKM 10 MPSIMOA.

. [Ipsimast 1 MIIOCKOCTh B MPOCTPAHCTBE.

. YpaBHEHHE IUIOCKOCTH U IPSIMOH B IPOCTPAHCTBE.

. Yroa Mexay IoCKOCTSIMHU.

. Yroa Mexy NpsIMbIMU.

. Yron Mexay npsiMo# U MIIOCKOCTHIO.

10. KpuBble BTOpOro mopsiika: 3JUIiIC, Tunepoona, napadosia.

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. Onpenenurent.

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. TIpou3BoaHas CyMMBI, IPOU3BEAEHUS, YACTHOTO.

23. Omnpenenenue npou3BogHoN. Ee reoMmeTprudeckuil 1 MEXaHUUECKUN CMBICIT.

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

25. Muddepenmmar.

O 001N 01 W —



26. Tuddepentmain cioxHon GyHKnd. JnddepeHimansl 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

Bompocs! k 3auery:

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.MHTeTpHpOBaHNE MPOCTEHIINX NPPALMOHATBHBIX U TPAHCIEHACHTHBIX (DYHKITHH.
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 ionaay B 1eKapTOBBIX U MOJSIPHBIX KOOPAWHATAX.
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 CecCUsi
Bomnpocs! k 5k3ameny:

Bomnpocs! k 5k3ameny:

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

. OHOpOIHBIE YPaBHEHHUS.

. JIuneiiHble ypaBHEHUS IEPBOTO MOPSAKA.

. IlonsiTne nuHeiHOTO AU EepeHIIMaNbHOTO 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 mporpeccusi.

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

. CpaBHEHHE PAIOB C MOJIOKUTEIHHBIMY WICHAMH.

. [Tpuznaku lanam6epa u Komm.

. lHrerpanbHblil IpU3HAK.

. 3HaKoYepeAYIONIHECS PSAbI.

. AGCOJTIOTHO CXOJISTIHECS PAIBI.

. 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. Pemienue 3aga4

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,
aHaIUTHYECKasi TEOMETpHUs U IMHelHas anreOpa, AuddepeHnanbHble 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 HaXOIUTh, KPUTHYECKU aHATU3HUPOBATh U
BBIOMpATh HH(POPMALIHIO, HEOOXOJUMYIO ISl PELICHUS TOCTABJICHHOH 3ajauk, TPUMEHSTh TI0Jy4eHHbIE TEOPETHYECKHE
3HAHMS Ha TPaKTHKe, (HOPMYIMPOBATH PUKIIAIHbIC TIPOOJIEMBI Ha sI3bIKE YPaBHEHUH, CUCTEM ypaBHEHU, 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
MIPE/IENIOB MOCIEA0BATENbHOCTEH U QYHKIMH, 110 MeTogaM AnddepeHIINpoBaHns (YHKIUH, 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

3agaHue BBIMOIHEHO YaCTUYHO WM C (PAKTHIECKUMH 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 npon3BoiHyt0 QyHKIMN

_ 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. Haiita 0oOpaTHyIO 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 ONpeeeH bl uuTerpan 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 MHTErpai Yepe3 NOBTOPHBIE 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 psig HA CXOOUMOCTh 1

- 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 CXOMMOCTH Psija
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, HeOOXOAMMON JAJIsl OCBOECHUS TUCHUIIIHHBI (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: 2023

OcHoBHas JUTEpaTypa:
1. Oxynes, JI. 5. Beiciias anrebpa : yae6nuk / JI. 1. OxyneB. — 3-e u3z.,ctep. — Cankt-IletepOypr : Jlansb,
2009. — 336 c. — ISBN 978-5-8114-0910-5. — Texkcr : 3nekTpoHHHIH // JIaHB : 3JEeKTPOHHO-OMOIMOTEYHas CHCTEMA.

— URL: https://e.lanbook.com/book/289 . — Pexxum foctymna: uist aBTOPH3. MOIb30BATENEH.

2. Oxynes, JI. 5. COopHHK 3amad 1o BeICIIEH anredpe : yueOHoe mocobme / JI. fI. OxkyHeB. — 2-¢ u3m.,cTep. —
Cankr-IlerepOypr : Jlamp, 2009. — 192 c. — ISBN 978-5-8114-0900-6. — Texkcrt : snexTponHsli // JlaHp :
ANEKTPOHHO-Onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/290 . — Pexum moctyma: [uis aBTOpH3.
MIOJIb30BATENEN.

3. Ulepunes, B. I'. Maremaruueckuii ananus : y4e0. nocobue. — M. : UTHOPA-M, 2019. — 288 c¢. — (Bricuiee
oOpazoBanue:  bakamaspumar). - ISBN  978-5-16-005488-9. - Tekct : onekrponnsidi. -  URL:

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

4. lllepunes, B. I'. MaTematuueckuii aHanu3: COOPHUK 3324 ¢ peleHusAMY : yued. mocodue / B.I'. Illeprunes. —
Mocksa : UTHOPA-M, 2018. — 164 ¢. — (Bsiciiee obpazosanue: bakanaspuar).ISBN 978-5-16-005487-2. - Tekcer :
anexTponHbIit. - URL: https://znanium.com/catalog/product/958345 . — PexxuM gocTyma: mo MOAIUCKe.

5. 3amopoxer, ['. . PykoBoACTBO K peIIeHHIO 3a/1a4 0 MaTeMaTHIecKoMy aHanm3y : ydeOHoe mocobue / . U.
3amopoxen. — 8-¢ uzn.,ctep. — Cankr-IletepOypr : Jlanp, 2014. — 464 c. — ISBN 978-5-8114-0912-9. — Tekcr :
ANeKTpOHHbIH // Jlanb : 3nekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/149 . — Pexum
JOCTYTIA: JUI aBTOPH3. OIb30BaTENeH.

6. STumenes, JI. T. Briciras marematuka : yaeOnuk / JI. T. amenés. - Mocksa : PUOP : Uudpa-M, 2020. - 752 c.
- (Beicuiee oOpazoBanue; bakanmaBpuat). - ISBN 978-5-369-01032-7. - Tekcr : anekrponnsii. - URL:
https://znanium.com/catalog/product/1056564 . — Pesxum qOCTyMa: 1O MOIIHCKE.

JlonoJHuTeIbHAS JUTepaTypa:

1. Tyran6aeB, A. A. MaremaTrueckuii aHanu3: [Ipexens! [DneKTpoHHEIH pecypc] : y4eb. mocodbue. — 2-e u31.,
norn. — Mocksa : ®JIMHTA, 2013. — 65 c. - ISBN 978-5-9765-1219-1. - Tekcr : snexrtponHsni. - URL:
https://znanium.com/catalog/product/463501 . — Pesxum gocTyra: mo MoAmUcKe.

2. TyranbaeB, A. A. Martemarudeckuii aHanmu3 : Psamer [DnexTpoHHBIA pecypc] : yueb. mocobme / A. A.
Tyran6aes. - 3-¢ u3x., gom. - Mocksa : ®JIMHTA, 2012. - 49 c. - ISBN 978-5-9765-1405-8. - TekcrT : 3JCKTPOHHBIU. -
URL: https://znanium.com/catalog/product/462668 . — Pexxum gocTtyma: mo moamucke.

3. Tyrau6OaeB, A. A. Martemaruueckuii ananus: VHTerpasnsl [DIeKTpOHHBIA pecypc] : y4ueb. mocobue / A. A.
TyranbaeB. — 2-e u3n., gon. — Mocksa : ®JIMHTA, 2013. — 88 c. - ISBN 978-5-9765-1306-8. - Tekcr :
anektporHbIif. - URL: https://znanium.com/catalog/product/463493 . — Pexum g0cTyIa: mo MOAIHCKe.

4. TyranbaeB, A. A. Matemarnueckuit ananus: [IponsBogabie rpaduku GyHKIUN [DNeKTpOHHBIN pecype] : yuel.
mocobue. — 2-¢ u3x., morm. — Mocksa : ®JIMHTA, 2013. — 93 ¢. - ISBN 978-5-9765-1305-1. - TeKCT : 3J€KTPOHHBIH.
- URL: https://znanium.com/catalog/product/463502 . — Pesxxum f0cTyma: 1o MmoJIncKe.



https://e.lanbook.com/book/289
https://e.lanbook.com/book/290
https://znanium.com/catalog/product/1008011
https://znanium.com/catalog/product/958345
https://e.lanbook.com/book/149
https://znanium.com/catalog/product/1056564
https://znanium.com/catalog/product/463501
https://znanium.com/catalog/product/462668
https://znanium.com/catalog/product/463493
https://znanium.com/catalog/product/463502

Tpunoosrcenue 3
K pabouell npozpamme OUCYUNIUHBL (MOOYIs)
51.0.04.09 Mamemamuxa

Ilepeyens HHGOPMALIMOHHBIX TEXHOJIOTHI{, HCIIOJIb3YEeMBbIX /I OCBOCHHUS JUCHUIJIMHBI (MOIYJIf), BKIIOYAs
nepeyeHb MPOrpaMMHOro odecneyeHust 1 HHYOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 44.03.04 - TIpodeccuonansHoe 00y4eHue (10 0Tpacisam)

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

Ksamudukamnms BEITyCKHHKA: OakaiaBp

®dopma o0yueHust: 3a04Has

SI3bIk 0OyUeHUs: pyccKuit

T'on Havana oOydeHus mo obpa3oBaTensHON porpamme: 2023

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

Oneparnmonnas cucrema Microsoft Windows 7 IIpodeccronansrast i 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 JUCHUIUIMHBI UMEETCS B HAJIUYUH B AJIEKTPOHHO-OMOIMOTEYHOU
cucreme "ZNANIUM.COM", moctynm k KOTOpo# mpemoctaBicH odOyuatommmcsa. DbC "ZNANIUM.COM" comepxwur
IIPOU3BENCHUS KPYIIHEHIINX POCCUICKUX YUEHBIX, PYKOBOIUTENIEH IOCYJAPCTBEHHBIX OpPraHoB, IIPENoJaBaTesIel Bely uX
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-METONIECKNE KOMIIIEKCHI, MOHOTpaduu, aBTopedepartsl, AUCCEPTALNHN, SHIHUKIIONEINH, CJIOBApH U CIIPABOYHHKH,
3aKOHOJATEeIbHO-HOPMATHBHBIE JOKYMEHTBI, CIELUAIbHbIE [EPUOANYECKHE W3JaHWS M W3JaHUs, BBITYyCKaeMbIe
n3garenbcTBaMu By30B. B Hacrosmee Bpems DBC ZNANIUM.COM cooTBETCTBYEeT BceM TpeOOBaHUSAM (enepaTbHBIX
rOCyIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB BhIcIIero oopazoBanus (PI'OC BO) HOBOro MOKOICHUS.

Y4yebHo-MeToMYecKas TUTepaTypa Uil JTaHHOW IUCHUIUIMHBI MMEETCS B HAJIMYHM B JIEKTPOHHO-OMOIMOTEYHON
cucreme M3narensctBa "Jlans" , jocTynm K KOTOpO# npenoctapieH odydaromumcs. DbC M3natensctBa "JlaHp" BKIFOUACT B
ceOst IIEKTPOHHBIE BEPCUH KHUT M3zaresscTBa "JlaHp" M APYrHX BeAyIIMX M3AaTENbCTB y4eOHOI JIUTEpaTyphl, a TaKkkKe
JIEKTPOHHBIE BEPCUM TEPUOJNIECKMX HW3JAaHMH IO E€CTECTBEHHBIM, TEXHHYECKMM W TyMaHMTapHbIM Haykam. OBC
UznarennctBa "JlaHp" obecriednBaeT JOCTYI K HAYYHOH, ydeOHON TUTEpaType W HAyYHBIM IMEPHOANICCKAM H3IAHUSIM IO
MaKCHMaJIbHOMY KOJIMYECTBY NMPOQHUIbHBIX HAIPABICHUH ¢ COONIOJICHUEM BCEX aBTOPCKUX M CMEMKHBIX IPaB.



