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Copep:xanue

1. IlepeyeHb TUIAHUPYEMBIX PE3yJITATOB OOYUEHHUS MO JAMCIUILIAHE (MOJYJIIO), COOTHECCHHBIX C IUIAHUPYEMBIMH
pesynbraTamu ocBoenust OIIOIT BO

2. Mecrto mucnutuinHbl (Moxyist) B ctpyktype OITOIT BO

3. O0veM AMCIUIUIMHBI (MOOYMS) B 3a4eTHBHIX EAMHUIAX C YKa3aHHeM KOJHMYECTBA YacOB, BBIICTICHHBIX Ha
KOHTAaKTHYIO pa0oTy 0oOydaroniuxcsi ¢ mperojaBareyieM (10 BHJaM YUEOHBIX 3aHATHI) M Ha CaMOCTOSATCIBHYIO pPadoTy
o0y4Jaronuxcs

4. Conep:kaHue MTUCHHATUIMHEI (MOMIYJIA), CTPYKTYPUPOBaHHOE 1O TeMaM (pa3zeniaM) ¢ yKa3aHHEeM OTBEICHHOTO Ha
HHUX KOJIMYECTBA aKaJIeMUUECKUX YacOB M BHJOB YUEOHBIX 3aHATHI

4.1. CtpyKTypa ¥ TeMaTHUECKUH TJIaH KOHTAKTHOM W CAMOCTOSTEIHHON pabOTHI IO AUCIUIDTHHE (MOJIYIIIO)

4.2. Conep:xaHue TUCIUTUTNHBI (MOTYJIS)

5. IlepedyeHp y4eOHO-METOMYECKOTO OOECTICUEHHS ISl CaMOCTOSITENbHOW PabOThl 00yJaroIUXCs 110 TUCIUTUIINHE
(Momymo)

6. @OH/ OIICHOYHBIX CPEJICTB MO JUCLUIUIHHE (MOJIYIIIO)

7. Ilepeuenb nuTepaTypbl, HEOOXOJUMOIL JJIsl OCBOSHUS TUCLIUILTUHBI (MOJLYJIS)

8. [lepeuenp pecypcoB HH(GOPMALMOHHO-TEIIEKOMMYHHKAIIMOHHOM ceTH "MHTepHeT", HeOOXOAUMBIX AJIsi OCBOCHHS
JUCHUTUTHHBI (MOJTYJIST)

9. Meroanyeckue yka3zaHus st 00y4aroInuXcsi 10 OCBOCHUIO TUCHHUILIHHBI (MOJTYJIs)

10. TTepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH, HCIOJIB3yeMBIX MPHU OCYIECTBICHHH 00pa30BaTENbHOTO MPOLecca 1Mo
JHCIUIUTHHE (MOJYJIIO), BKIIIOYAs epeUYeHb MPOrPaMMHOT0 00eCieYeHHs] U HH(POPMAIIMOHHBIX CIPABOYHBIX CUCTEM (IIPH
HEO0OX0IMMOCTH)

11. Onucanne MarepUaTbHO-TEXHUIECKOH 0a3bl, HEOOXOMUMOMN Il OCYIIECTBICHHUS 00pa30BATEIILHOTO TPOIIecca
MO TUCIUIUTAHE (MOJTYJTO)

12. Cpe}lCTBa aanTtainyuy npernogaBanusd JUCHUIIIINHBI (MO]IyJ'IH) K HOTp€6HOCTHM o6yqa}0m1/1xcs[ HWHBAJIUWJIOB U JINII C
OrpaHMYCHHBIMH BO3MOKHOCTSMU 3J0POBbS

13. Ilpunosxenne Nel. @oHJ OIIEHOUHBIX CPEICTB
14. Tlpunoxernne Ne2. [lepedeHs muTepaTypbl, HEOOXOIUMON IJIST OCBOCHUS AUCIUILINHEI (MO/TyIs)

15. TIpunoxenne Ne3. Ilepeuerp WHMDOPMAIIMOHHBIX TEXHOJIOTHH, WCHOIB3YEMBIX MJIS OCBOCHUS IWCIUTLIAHBI
(MomyIsT), BKIIFOUAs TIEPEYeHb MPOTPaAaMMHOTO 0OecriedeHns 1 MHPOPMAIIMOHHBIX CITPABOYHBIX CHCTEM



[porpammy mucrmruinHbl paszpabortan(a)(u) noneHt, k.H. Muponosa JI.b. (Kadenpa marematnku u mpukiagHoi
uH(OpMAaTHKN).

1. IlepeyeHp NJAHMPYeMBIX Ppe3yJbTATOB O0yYeHUs] IO JUCHUIUIMHE (MOIYJII0), COOTHECEeHHBIX ¢
IUIAHUPYeMBbIMH pe3yiabTatamu ocBoenusi OIIOII BO

OO0yuarommuiicsi, OCBOUBIINH TUCIUTUIAHY (MOAYIE), JOJDKEH 007Ia1aTh CICAYIONINME KOMITCTCHITISME:

Mudpp Pacmngposka
KOMIIeTEeHIINH npuoOpeTaeMoii KOMIeTeHIINH
OIIK-1 CrocoOeH NPUMEHATh €CTECTBEHHOHAay4Hble W OOLICHH)KCHEpPHbIE 3HAHUS, METOMBI

MaTeMaTHUECKOTO aHaln3a U MOJIEIMPOBAHUSI, TEOPETUYECKOTO U IKCIEPUMEHTAIHHOTO
icciieIoBaHus B PO(eCCHOHATBLHOM JIeITeNbHOCTH

OIIK-1.1 3HaTh cIIOCOOBI MPUMEHEHHUS €CTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX 3HAHUH, METOA0B
MaTEMaTHYECKOTO aHAIN3a U MOJEIMPOBAHUs, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
FICCTICZIOBAHHA B IPO(ECCHOHATBHOM AEATENbHOCTH

OIIK-1.2 'YMeTh NPUMCHATH CCTCCTBCHHOHAYYHBIC U 06HIGI/IH)K€HGpHI)IG 3HaHUusA, MCTOJbI
IMAaTCMAaTUYCCKOI'0 aHaJIn3a U MOACIIMPOBAHUSA, TCOPECTUICCKOIO U 3KCIICPUMCHTAJIbHOT'O
IMCCIICOAOBAaHUs B HpO(beCCHOHaHLHOﬁ JACATCIIBHOCTHU

OIIK-1.3 BraneTs ciocOOHOCTHIO IPUMEHSITh €CTECTBEHHOHAYYHBIE M OOIEHHKEHEPHbIE 3HAHUS,
METOIBI MATEMaTHUECKOT0 aHAIN3a U MOJEIUPOBAHHUS, TEOPETHYECKOTO U
HKCIIEPUMEHTAIBHOTO HCCIIEOBAHUS B IPO(ECCHOHATIBHON IeATeIbHOCTH

YK-1 CriocoOeH  OCYIIECTBIISITH ITOWUCK, KPUTHYECKMH aHalW3 W CHHTE3 HH(OPMAIHH,
MPUMEHSTh CUCTEMHBIN TIOIXOJT JUTSl PEIIEHHS IIOCTaBJICHHBIX 3a1a4

YK-1.1 3HATH MTPUHIIMITEI TIOMCKA HH(OOPMAIMK, KPUTHIECKOTO aHaJIN3a U CHHTe3a HH(POPMAIIH,
METOAMKH CUCTEMHOTO IOJX0/1a sl peIlIeHHsI TOCTABIEHHBIX 3a/1a4

YK-1.2 'YMeTh OCYIIECTBIIATh MIONCK, KPUTHICCKUHN aHATTN3 ¥ CHHTE3 HH()OPMAITIH, IPUMEHSTh
CHCTEMHBIH TTOIXO/ TSI PEICHHSI TOCTABICHHBIX 3a1a4

VK-1.3 BJ'IaI[eTI) HaBbIKaMHU MMOMCKA, KPUTUYCCKOT'O aHaJIn3a U CUHTEC3a I/IH(I)OpMaHI/II/I;
CITOCOOHOCTEIO MNPpUMEHATH CHCTEMHBIN noaxon jid peuICHUs MOCTaBJICHHBIX 3aj/ia4d

OO0yuarommiicsi, OCBOUBIINH TUCIUTUIHHY (MOIYIIB):
JomxeH 3HaTh:
- palMoOHAIBHBIC CIIOCOOBI MPUMEHEHHS CCTECTBCHHOHAYYHBIX W OOIICHH)KCHEPHBIX 3HAHHHA, METOI0B
MaTeMaTHYECKOT0 aHaJllM3a W MOJCTHPOBAHUSA, TEOPETHYECKOTO M HKCHEPUMEHTAIHHOTO HCCIENOBAHUSA B
npodeccnoHabHOM JIeITeNbHOCTH,;
- IpuHIUTB 3QPEKTUBHOTO TOUCKA, KPUTHICCKOTO aHAIIM3a M CHHTEe3a WH(OPMAIIHH, KOMIUIEKC METOJAUK CHCTEMHOTO
MOAX0/1a JJIsl PELICHUs TOCTaBJIEHHBIX 3a1a4

JlomkeH yMeTs:

- paduOHAJIBLHO NPUMCHATHL CCTCCTBEHHOHAYYHBIC U O6HI€I/IH)KeHepHI)Ie 3HaHHUs, MCTOAbI MAaTCMATHYCCKOI'O aHalIn3a U
MOACINPOBAHUAA, TCOPECTUICCKOI'O u OKCIIEPUMCHTAJILHOI'O HUCCIICAOBAaHUA B HpO(I)eCCI/IOHaJ'II)HOI\/’I
JESITEIIbHOCTH, - OCYHLICCTBJIATH 3(1)(1)€KTI/IBHLIﬁ IIOUCK, KpI/ITI/IquKI/Iﬁ aHaJIu3 U CUHTC3 I/IH(I)OpMaHI/II/I;
HCIOJIb30BaTh CHCTEMHBIN MOAXOJ I pEHICHUS ITOCTABJICHHBIX 3a1a4.

JomkeH BnaneTh:

- CIOCOOHOCTBIO PAIlMOHAIBHO TPUMEHSATh €CTCCTBCHHOHAYYHbIE W OOIICHHXCHEPHBIE 3HAHWE, METOJBI
MaTeMaTHYeCKOTO aHaIW3a W MOJCIUPOBAHHUSA, TEOPETUIYECKOTO W  OKCIEPUMEHTAIFHOTO HCCICHOBAaHHUS B
po(hecCHOHATHHOMN e TETFHOCTH;

- HaBBIKaMHU 3(P(PEKTHBHOTO IOMCKA, KPUTHUYECKOTO aHAM3a W CHUHTE3a HMH(OPMAIMU; CHOCOOHOCTHIO MPHUMEHSITH
CUCTEMHBIN TIOJIXO/T JIJIs1 pEeIIEHUS TIOCTaBJIEHHBIX 33/1au.

2. MecTo qucuuminnsl (MoayJisi) B crpykrype OITOII BO

aHHas OUCHMIUIMHA (MOxaynb) BiKirodeHa B pasumenr  "'51.0.04.01 HCHUIUIMHBL  (MOmynan)" OCHOBHOM
Y p Yy



npodeccnoHansHON 00pa3oBatenbHOM nporpammsbl 09.03.03 "Tlpuknannas napopmarrka ([Ipukiannas nHpopMaTika B
9KOHOMHKE)" ¥ OTHOCUTCS K 003aTeTIbHBIM JUCLUIITHHAM.
OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6beM TUCHMILUIMHBI (MOAYJISI) B 3a4eTHBIX eIMHULAX ¢ YKA3aHHEM KOJIMYecTBAa 4acOB, BbIIEJEHHBIX Ha
KOHTAKTHYI0 padoTy o0ydyalommxcs ¢ mpemnojaBaTesieM (0 BHIAM Y4eOHBIX 3aHATHI) H HA CAMOCTOATENLHYIO
padoTy o0yuarommuxcs

OO0111ast TPYI0EMKOCTh TUCHUILINHBI cOocTaBisieT 14 3auetHbix(bie) equnui(bl) Ha 504 yaca(oB).

KonrakrtHas pabota - 252 vaca(oB), B TOM umcie Jekuuu - 126 waca(oB), mpaktuueckue 3aHstus - 126 gaca(os),
nmabopaTopHbIe paboTs - 0 gaca(oB), KOHTPOIh CAMOCTOATEIEHOHN paboThI - O waca(oB).

CamocrostenpHas padota - 144 qaca(oB).
Kontpons (3auér / sx3amen) - 108 gaca(os).

dopma NPOMENKYTOUHOTO KOHTPOJS JUCHUIUIMHBL: dK3aMeH B 1 cemecTpe; 3K3aMeH BO 2 CeMeCTpe; 3K3aMeH B 3
ceMecTpe.

4. Copgepxanne JAUCHUIVIMHBI (MOAYJs), CTPYKTYPpHPOBaHHOEe IO TeMaM (pasgejlaM) ¢ YKa3aHHeM
OTBEJICHHOI0 HA HUX KOJHMYECTBA AKAJEMHUYECKHX YACOB H BUIOB y4eOHbIX 3aHATHI

4.1 CTpykTypa 4 TeMaTH4eCKMii NIJIaH KOHTAKTHOI M caMOCTOATEIbHOI padoThl MO AMCHMILIUHE (MOIYJIIO)

Buapl 1 yachbl
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1. |Tema 1. JIuneiinas anreOpa. 1 9 9 0
2. |Tema 2. BektopHas anre0pa. 1 9 9 0 8
3. |Tema 3. AHanuTHUECKasi TEOMETPHsI Ha IUIOCKOCTH. 1 9 9 0 10
4. |Tema 4. AHanuTHYECKas TEOMETPHS B IPOCTPAHCTBE. 1 9 9 0 10
5. [Tema 5. KommnekcHpie yucia. 2 9 9 0 9
6. |Tema 6. BBenenue B aHanus. 2 9 9 0 9
7 Tema 7. lnddepenpansaoe ucuncieHne GyHKIUNA 0HOH 2 9 9 0 9
" [mepeMeHHOM.
8. Tema 8. HH:I:GI"paJ‘ILHOG ncuuciaeHue GyHKIUH 0THOH 2 9 9 0 9
MIepeMEHHO.
9 Tema 9. lnddepennpanbaoe ucuucieHne QyHKIIH 3 12 12 0 18
HECKOJIbKHX TIEPEMEHHBIX.
10. Tema 10. UurterpanbpHoe ucurcieHne G yHKIHH HECKOIbKUX 3 12 12 0 18
NepeMEHHBIX.
11. [Tema 11. Iuddepennpanbabie ypaBHEHUSI. 3 16 16 0 18
12. |Tema 12. Psasr. 3 14 14 0 18
Uroro: 504 4. (13 Hux 108 4. KOHTPOJIb) 126 126 0 144

4.2 Conep:xanue TUCHUTLTHHBI (MOTYJINA)

Tema 1. JIuneiinas anredpa.

Omnpenenurenu. Marpunpl U JedctBusi Hax HuMU. OOparHas Marpuua. Penienwe cucreMbl JIMHEHHBIX
anreOpanveckux ypaBHeHMH MeronoM [aycca. PemieHuwe cucrembl JIMHEHHBIX anreOpanueckux YpaBHEHHH METO/I0M
Kpamepa. Pemenne cucrembl JTHHEHHBIX anreOpanvdecKuX YypaBHEHWH METOJIOM HaXOXKIEHHs OOpaTHOW MAaTpHIIBL.
OnHOpOAHBIC THHEHHBIE aIreOpandeckue CHCTEMBI.

Tema 2. BekTopHas anreopa.

OCHOBHbIE MOHSTHSI, ONpesieNieHns. BeKTOpHbIil 0a3uc Ha MIIOCKOCTH M B MpocTpaHcTBe. JIMHEiHbIe onepanuy HaJ



BekTopamu. JIuHeliHas 3aBUCHMOCTh M HE3aBHCHMOCTb BeKTOpoB. llonstue Oaszuca. KoopauHaTHOE MpencTaBieHUE
BEKTOPOB. CKaISIPHOE MPOM3BEJICHHE BEKTOPOB. BEKTOpHOE MPOU3BENECHUE BEKTOPOB. CMEIIAHHOE IMPOU3BEICHHE
BEKTOPOB.

Tema 3. AHATUTHYECKAS reoMerpus Ha IVIOCKOCTH.

HpSIMaH Ha IJIOCKOCTH. Pasznuunnie (l)OpMLI ypaBHeHI/Iﬁ HpHMOﬁ Ha IJTIOCKOCTH. YTOII MCXKAY NPSIMbIMU. Paccrosaue
OT TOYKH OO0 HpHMOﬁ. JInaun BTOPOT'O NOpsiJiKa: OKPYKHOCTD, rI/Inep6ona, napa6ona. ypaBHeHI/IH KPHUBBIX BTOPOI'O IMOpAaKa
B CMeHIeHHOﬁ CHUCTEMEC KOOpAMHAT. HpI/IBeI[eHI/Ie ypaBHeHI/Iﬁ KPHUBBIX BTOPOI'O MOpAJAKAa K KAHOHHUYECKOMY BUY.

Tema 4. AHaTuTHYECKAS] T€OMETPUS B MPOCTPAHCTBE.

[Tmockocts. Paznmansie GopMbl ypaBHeHni miockoctu. [Ipsimas B mpoctpancTBe. Paznmuaneie GpopMel ypaBHEHUI
IpsIMOM B MPOCTPAHCTBE. YTOJI MEXKAY IUIOCKOCTSIMM. YTOJN MEXKIY HpAMOIl M IUIOCKOCThIO. PaccTostHMe OT TOYKM 10
mockoctu. [loBepxHocTu BTOporo nopsaka. Ilpusenenue ypaBHEHU IOBEPXHOCTENH BTOPOrO MOPAIKA K KAHOHUUYECKOMY
BUTTY.

Tema S. KommniexkcHble yncia.

OmnpejienieHue KOMIUIEKCHOTO 4nciia. KOMIUIEKCHas MIOCKOCTh. |'eoMeTpuueckas MHTEPIpETalnsi KOMIUIEKCHBIX
yucen. JleficTBUS HaJ KOMIICKCHBIMH YHCIAMU, 33JIaHHBIMU B anreOpandeckoii gopme. JleficTBHUS HaJ KOMIUIEKCHBIMH
YHCIaMH, 3aJ@aHHBIMH B TPUTOHOMETpUYeckod Qopme. JIeHCTBUS HaJl KOMIUIEKCHBIMH YHCIAMH, 3aJ@HHBIMUA B
TOoKa3aTebHON Popme.

Tema 6. BBenenne B anams.

MmuoxectBa. Ob6uiee nonsithe (yHKIHH. MOHOTOHHBIE, OTpaHMYECHHBIC, YETHBIC M HEYETHHIC, IEPHOIUYCCKHE
¢ynkun. [lonsitue cnoxxHol n oOparHol QyHKunu. Ilpenen mociemoBaTeNbHOCTH, ONpeeieHue penena QyHKIUU B
Touke. beckoneuno mansre ¢pyHkyn. beckoHeuno 6onpmne GyHknun. HempepbIBHOCTE (DYHKITMM B TOYKE M HA YHCIOBOM
MIPOMEXYTKE.

Tema 7. lud depeHuuanbHoe ncuMcaeHUe PyHKIUH OHOI nTepeMeHHO.

Omnpenenenne MPOU3BOAHON. Y paBHEHMS KacaTeIbHON M HOpMaiH. I Ipon3BOAHBIE CyMMBI, IIPOU3BEICHUS, YaCTHOTO,
CIIOKHOM M 00paTHOW (pyHKIMIl; MPOU3BOJHBIC AIIEMEHTApPHBIX (yHKIMI. [Ipon3BomHBIE BBICHINX TOPAAKOB. [loHsTHE
muddepennnana, cBa3p ero ¢ npousBoaHoit. [IpaBuno Jlonurans. Bo3pacranue u yoObiBaHHe (DYHKIMH HA MPOMEXKYTKE;
MaKCHMyM, MUHHMYM, HEOOXOAWMBIE M JOCTaTOYHBIE YCIOBUSI 3KcTpemyma. [lomHoe wuccnenoBanue (GYHKIUH C
MOCTPOCHUEM TPa(hUKOB.

Tema 8. UnTerpanbHoe ucuncjienne pyHKumii oHoOMH nepemMeHHOM.

HeonpeneneHnslii mHTErpaj, ero CBONCTBA, TAOMUYHbBIC WHTETPANIBI; MHTEIPHPOBAHNE TTOACTAHOBKOM M TI0 YaCTsIM;
MHTETPUPOBAHNE PAMOHATIBHBIX (YHKINH, NPPAlMOHANBHBIX W TPaHCHEHAEHTHHIX (yHkuuid. IloHATHE OmpeneneHHOro
uHTerpana. CymecTBoBaHue ImepBooOpa3Hoi, ¢opmyma HeiotoHa-JleitOnuma. MHTErpHpoBaHne TO YacTsIM W 3aMeHa
MEPEMEHHOM B ONPEAEIEHHOM UHTErpae.

Tema 9. ludpepennuanbHoe ncunciaenne GyHKIMiA HeCKOJbKHUX NepeMeHHbIX.

O6mnacte ompeneneHust QYHKIMHA HECKOJBKHX TEepEeMEHHBIX. YacTHbIe Mpou3BoAHbIe. KacaTenbHas MIOCKOCTh U
HOpPMah K IOBepXHOCTH. IlpomsBoxmuble cnoxkHOM (yHknuu. I[IpomsBoxnsle HesBHON (ynknun. duddepenmman.
®opmynsl Teiinopa m Maknopena. ['paguieHT W npow3BOAHAs MO HANpPaBICHUIO. JKCTPeMYM (GYHKIMH HECKOJIBKHX
HNEPEMEHHBIX.

Tema 10. UHTerpajibHoe ucuuciaeHue PyHKIUHA HECKOJIbKUX NepeMeHHbIX.

OCHOBHBIC OIpEIENCHNs, TOHATH, CBOWCTBA. [IpaBWia BBIYMCIEHUS IBOMHBIX HHTEIPaJioOB B JEKapTOBOH u
MOJIAPHOM cucTeMax KoopauHar. [IpaBuina BBIYMCIEHHS TPOMHBIX HHTErPaJOB B JEKapTOBOM, LMIMHIAPUYECKOM U
cepuyeckoii cucteMax KoopauHar. [IpuioskeHus TBOWHBIX U TPOWHBIX UHTErpasioB. KpUBONMHEWHBIE U TOBEPXHOCTHBIE
WHTETPabI.

Tema 11. [InddepeHunanbHbIe ypaBHEHUS.

VYpaBHEHUS C pa3IeNAONIUMUCA MepeMeHHbIMU. OnHOpoaHble ypaBHeHHA. JIWHEHHbIE ypaBHEHUS. Y paBHEHHS
Bepuynnu. YpaBHenuss B monHbIX auddepeHinanax. YpaBHEHUs, HE Ppa3pelIeHHbIE OTHOCHTENIBHO MPOU3BOIHOM.
Juddepennnansapie ypaBHEHNUS, JOYCKAIOIIUE NOHIDKEHNE Nopsiika. JInHeiHbIe ypaBHeHNS n-To nopsinka. OQHOPOJHbIE
JMHEeWHbIe YpaBHEHHUS N-TO HOPAAKA C IIOCTOSTHHBIME KO3 QUIIEHTaMH.

Tema 12. Paapl.

UYucroBble psiisg C TOJOXKUTENbHBIMH WICHaMH. [IpM3HAKM CXOAWMOCTH DPSANOB C TOJIOXKHUTEIBHBIMHU UICHAMH:
MIpU3HAK cpaBHEHUS, pm3HakK Jamambepa, mpuzHak Komm, nHTErpansHeIil Npu3HaK. 3HaKOUepeayrommecs paasl. [Ipm3Hak
CXOJIMMOCTH 3HAKOYEpPEeAYyIOMNXCS PAAOB. AOCONIOTHAas M YCIOBHAS CXOAMMOCTh. (DyHKIMOHAIBbHBIE psiibl. llpu3Hak
Beiieppacca.

5. IlepeyeHb y4eOHO-METOAUYECKOT0 oOOecriedeHHs [JIsi CAMOCTOATE/LHOH pPadoThl o00y4yaromuxcsi IO
AUCHHUIUINHE (MOAYJIIO)



CamocrostensHass pabdoTa OOYdYaroIIMXCsl BBIIONHSAETCS 10 33aaHUI0 W TPH METOANYECKOM pPYKOBOJICTBE
npenogasarensi, HO 0e3 ero HemocpencrBeHHoOro yvactusa. CamocrositensHas paboTa Topaszensercss Ha
CaMOCTOSITENbHYIO paboTy Ha ayIUTOPHBIX 3aHATHIX W Ha BHEAYJUTOPHYIO CAMOCTOSTENbHYIO paboTy. CamocTosTensHast
paboTa 00y4aromMxcs BKIIIOYAET KaK MOJHOCTHIO CAMOCTOSITEIFHOE OCBOCHUE OT/EIBbHBIX TeM (pa3ieNioB) AWCHUILUINHGI,
TaKk W NMpopabOTKy TeM (pa3/esioB), OCBaMBAaEMbIX BO BpPEMs ayIUTOpHOW paboThl. Bo Bpemsi camocTosTenbsHONH padoTHI
oOydaromuecs YWTalOT M KOHCHEKTUPYIOT y4EOHYIO, HaydHYI0 M CIPaBOYHYIO JIMTEPaTypy, BBIIOIHSIOT 3aJaHus,
HalpaBJIeHHbIC HA 3aKpeIUIeHHE 3HaHWH W OTPaOOTKY YMEHHMH M HaBBIKOB, TOTOBATCSA K TEKYLIEMY M IIPOMEXYTOUHOMY
KOHTPOJTIO TIO TUCITUITIIMHE.

OpraHuzaiysi caMOCTOSITEIbHONH PadoThl 00YYaIOUINXCS PErJIaMEHTUPYEeTCs HOPMaTHUBHBIMU JJOKYMEHTaMH, y4eOHO-
METOIMYECKOH JTUTEpaTypoil U 3JIEKTPOHHBIMH 00pa30BaTeIbHBIMHU PECYPCaMU, BKITIOYAs:

[Nopsimok opraHu3any ¥ OCYLIECTBICHHS 00pa30BaTENbHOW JAEITENBHOCTH MO 00pa3oBaTeNbHBIM IpOrpamMmamM
BhICIIEro 00pa3oBaHUs — TporpaMMam OakanaBpuara, MporpamMmaM CIeUaJINTeTa, NPOTrpaMMaM MarucTpaTypel
(YyTBep K/IeHHBIH MpHKa3oM MHHUCTEpCTBA HayKH M BbIcuiero oOpasoBanus Poccuiickoii ®enepanuu ot 6 ampens 2021
roja Ne 245)

YcraB  ¢enepadbHOr0  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpasoBarenbHOro  yupexnaeHus:  "KazaHckuii
(ITpuBomxkckwmit) peaepanbHbli yHUBEpCUTET"

[lpaBuna BHyTpeHHEro pacmopsiika (enepaabHOTO TOCYIApCTBEHHOTO ABTOHOMHOTO — 00pa30BaTelbHOTO
yuYpexAeHus Bbiciiero npogeccruoHanbHoro oopaszopanus "Kazanckuii (IIpuBoimkckuil) dhenepanbhblii yaHuBepcurtetr”

JloxanbHble HOpMaTHBHBIE akThl Kazanckoro ([IpuBomkckoro) genepanbHOro yHUBEpCHTETA

6. ®oHI OLEHOYHBIX CPEICTB MO THCHUTIHHE (MOYJIIO)

(DOH,H OLCHOYHBIX CPCEACTB MO JUCHUILIJIMHE (MOZ[yJ'IIO) BKJIFOYACT OILICHOYHBLIC MATCpHaJibl, HAIIPABJICHHLIC Ha
IMPOBEPKY OCBOCHUA KOMHCTCHIIPIfI, B TOM YHCJIC 3HaHPII>’I, yMeHI/Iﬁ N HaBBIKOB. cDOH}.‘[ OLCHOYHBIX CPEACTB BKJIFOYACT
OIICHOYHBIC CPEACTBA TCKYHICTO KOHTPOJIAA U OLICHOYHBIC CPCICTBA HpOMe)KyTO‘IHOfI aTrTeCTaluu.

B (oHze OLIeHOYHBIX CPECTB COAEPIKUTCS Cllenyromas nHdopMarys:

- COOTBETCTBHE KOMIICTEHIIUH TNIAHUPYEMBIM pe3yiibTaTtaM 00y4eHHs 0 TUCIUIUTIHE (MOJLYIIIO);
- KPUTEPUH OLICHUBAHUS CPOPMHUPOBAHHOCTH KOMITCTEHIIHUIA;

- MeXaHU3M (POPMHUPOBAHMS OLIEHKH 10 TUCIHTUIHHE (MOIYIIIO);

- OMMCaHUe NOPS/IKA TPUMEHEHHsI U MPOIEAYphl OLEHUBAHUS JUIS KaXKJOr0 OLIEHOYHOTO CPEJICTBA;
- KpUTEPUH OLIEHUBAHUS JUIsl KXKIOTO OIIEHOYHOTO CPEJICTBA;

- COJACPIKAaHUE OLCHOYHBLIX CPEACTB, BKJIIOYas Tpe60BaHI/IH, MMPpEABABIACMBIC K Z[eﬁCTBPIHM 06yqa}0u114xc;1,
JACMOHCTPUPYEMBIM pE3yJIbTaTaM, 3aJaHu Pa3JIMYHBIX TUIIOB.

@DoHJT OIIEHOYHBIX CPEJICTB M0 JUCHUITIHHE HaxoauTes B [Ipunoxenun 1 k nporpaMMe TUCHUILTUHBI (MOJIYITIO).

7. IlepeyeHsb JuTEPATYPhI, HEOOXOAUMON /11 OCBOCHHUS TMCUMIIIMHBI (MOIYJIs1)

OcBoeHune IUCHUILIMHBL (MOAYJsS) MpEAroiaraeT n3ydeHue ydeOHOI nmutepaTypsl. JIuTeparypa MoXeT OBITH JOCTYITHA
00y4aromumMcst B OJJHOM U3 IByX BapHUaHTOB (7100 B 000MX M3 HUX):

- B DJICKTPOHHOM BHJIE - Y€pe3 JJIEKTPOHHBIC OMOIMOTEUHBIE CHCTEMBI HAa OCHOBaHWH 3aKitodeHHBIX KDY norosopos c
npaBooOasaTensiMu;

- B mevyatHoM Buae - B Hayunoii 6ubnmmorteke EnaGyxckoro mHcturyra KOY. Ofyuaromuecs MHoiMy4aroT y4eOHYIO
auTepaTypy Ha a0OHEMEHTEe II0 YHUTaTeNbCKUM OuWieTaM B COOTBETCTBHM C IIpaBWJIaMH IOJb30BaHMsA HaydHoit
OnOIMOTEKOI.

OIeKTpOHHBIE W3AaHUS TOCTYIHBI AUCTAHLIMOHHO U3 JI000H TOUKH IPH BBEIEHHH 00YJaIOIUMCS CBOESTO JIOTHHA H TTapOJLs
OT JIMYHOTO KabuHeTa B cuctemMe "DIeKTPOHHbIH yHuBepcuTeT". [Ipr UCIIONb30BaHUM MEYATHBIX W3JaHUN OMOIHMOTEUHBIN
(hoHI momKeH OBITh YKOMIUIEKTOBaH UMM W3 pacuera He meHee (0,25 sK3eMIunipa Ha KaKIOTO OOydJaromIerocs M3 YHcia
JIML, OJHOBPEMEHHO OCBAaMBAIOLINX JaHHYIO TUCLHIUIIHY

[lepeyens nmurepaTypbl, HEOOXOIUMOM Ui OCBOCHUS IMCUUILIMHBI (MOIyIs), HaxoauTcs B [Ipunoxennu 2 k paboueit
nporpamMme AUCHUIUIMHEL. OH HOAJIKUT OOHOBIICHUIO MPH M3MEHEHUH yciioBHi g0roBopoB K@Y ¢ mpaBooOnagatensmu
JJIEKTPOHHBIX W3IaHUH M TPH W3MEHEHWH KOMIUIeKToBaHMs (oHnoB Haydnoli Oubmmorexkn EmaOyxckoro mMHCTHTYyTa
KoV.

8. Ilepeyens pecypcoB MH(}pOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOW ceTu "HHTepHer'", HEOOXOAUMBIX IS
OCBOEHMS TUCIMIIMHBI (MOYJIs)

Maremarudeckuii optai - http://mathportal.net/
Maremarundeckoe 6ropo - https://www.matburo.ru/ex_subject.php?p=vm
Mup mMaremaTHuecKux ypaBHenwuii - http://eqworld.ipmnet.ru/indexr.htm



http://mathportal.net/
https://www.matburo.ru/ex_subject.php?p=vm
http://eqworld.ipmnet.ru/indexr.htm

9. MeToanueckKue YKazaHus 11 oﬁyl{amumxcn M0 OCBOCHHUIO TUCHHUIIJIMHBI (MOIly.]'lfl)

Bupn pador MeToauyeckne peKoMeHIaluu

JIEKIMN JleKunoHHBIE 3aHATHS IPOBOSITCS C UCIOIH30BAHUEM HHTEPAKTUBHBIX TEXHOJOTUH U IPEIONAraroT
aKTHBHOE Y4acTHE CTYAEHTOB. JIJIsl MOJITOTOBKH K 3aHSATHSAM PEKOMEH/TYETCs BBIICNIATh B MaTepHae
MIpoOJIEMHBIE BONIPOCHI, 3aTparuBaeMble IIPENOAABATENIEM B JIEKIIUH, U TPYNIUPOBAaTh HHHOPMALIUIO
BOKpYT HUX. JKenarenbHo BBIAETATH B UCIIOJIB3YEMOH JINTEpaType MOCTAHOBKU BOIIPOCOB, HA KOTOPBIE
Pa3sHBIMH aBTOpaM MOTYT OBITh JIaHbI pa3JInuHble OTBETH. Ha OCHOBaHMM MMOCTaHOBKH TaKHX BOIIPOCOB
clielyeT coOMparh apTyMEHTHI B TI0JIb3Y PA3IMYHBIX BAPHAHTOB PELICHUS MOCTABJICHHBIX MPOOJIEM.

npaktideckne | [lepen mpakTHUeckuM 3aHATHEM CIIEILYeT U3YyIUTh KOHCIIEKT JIEKIIMN M PEKOMEH/I0BaHHYIO

3aHATHSA MIPENOaBaTeNIeM JIUTEPaTypy, oOpamias BHUMaHHE Ha IPAKTHIECKOE MPIMEHEHNE TEOPUH 1 Ha
METO/MKY PEeIIeHHs THITOBBIX 3a/iad. Ha mpakTH4ecKkoM 3aHATHH ITIaBHOE - YSCHHUTH CBSA3b PEIIaeMbIX
3aJa4 C TEOPETUYECKUMH MOJIOXKEHUAMH. [Ipy pelmennn npeayio)KeHHOH 3a/1a4uu Hy’)KHO CTPEMHUTBCS HE
TOJBKO MONyYHUTh MPABMIIBHBIN OTBET, HO M YCBOUTH OOIINI METO pelIeHns TOZOOHBIX 3a/1ad.

camocros- | CamocTosTenbHas paboTa MNOAPA3AENACTCS Ha CaMOCTOSATENbHYIO padoTy Ha ayAUTOPHBIX 3aHATHAX U HA
TenbHas paboTa| BHEAYIUTOPHYIO CaMOCTOATENbHYIO padoTy. CamocTosTenbHas paboTa 00y4JaromuXxcs BKII0YaeT KaK
HOJIHOCTBIO CaMOCTOSITENIbHOE OCBOEHHE OTACIBHBIX TeM (Pa3enoB) JUCIUILIMHEL, TaK U MPOPadOTKY
TeM (pa3JiesioB), OCBaUBAEMBIX BO BPeMsi ayJUTOPHOI paboThl. Bo BpeMs caMocTosTeIbHOM paboThI
o0yJaroIuecs YUTalOT U KOHCHIEKTUPYIOT Y4eOHyI0, HAy4HYIO M CIIPABOUHYIO JIUTEPATYPY, BBITOIHAIOT
3a/IaHuUs, HallpaBJICHHbIE HA 3aKPeIUICHUE 3HAHUH M OTPaOOTKY YMEHHUH U HaBbIKOB, TOTOBATCS K
TEKYIIEMY ¥ TIPOMEXYTOYHOMY KOHTPOJIIO IO AUCIHILIHAHE.

9K3aMeH DOK3aMeH 10 KypCy HPOBOJUTCS 10 OmineraMm. B kaxaom Omiere oAUH TEOPETHIECKHI BOTIPOC M OJHA
3amada. [Toce oTBeTa CTYAEHTY MOTYT OBITh 3aJaHbI JOIIOJHUTEIbHBIE BOIIPOCH, KaK 110 MaTepuaiaM
OureTa, Tak ¥ 10 OCHOBHBIM OITpEeNIeHHM Kypca B IIEJIOM.

[pu noAroTOBKE K SK3aMEHY HEOOXOIMMO OIHPATHCS, IPEXKIIE BCEro, HA KOHCIIEKTHI KLU 1
PEKOMEHIOBaHHBIE UCTOYHHKH HH(POPMALIIH, BECb 00BEM pabOTHl PEKOMEHTYETCS PACTIPEAETISATD
PaBHOMEPHO MO THAM, OTBEAEHHBIM VIS TOATOTOBKH K 9K3aMEHY U KOHTPOJIHMPOBATh KaXKIIBIH eHb
BEITIOJTHEHUS PaOOTHL.

10. ITepeuenb UHGPOPMANMOHHBIX TEXHOJOTHH, HCMIOJIb3yeMBIX NPH OCYIIECTBJIEHHH O0OpPa30BaTEIbHOI0
npouecca no AUCHUILIMHE (MOIYJII0), BKJIIOYasi NepeyeHb NPOrpaMMHOro odecmedyeHusi ¥ MHGOPMALMOHHBIX
CIPaBOYHBIX CHCTeM (MIPH HEOOXOTUMOCTH)

[lepeyens MHGOPMAIMOHHBIX TEXHOJOTUH, UCIOIB3YyEMBIX IPH OCYIIECTBICHUH 00pa3oBaTENBHOrO IIpoliecca Mo
JUICHUITINHE (MOJYJIIO), BKJIIOYas MepedeHb MPOrpaMMHOTO oOecredeHus W HH(OPMAIMOHHBIX CIPaBOYHBIX CHUCTEM,
npezcTasieH B [Ipunoxkenun 3 k padouelt mporpamme AUCHHUIUTAHBI (MOJTYIIs).

11. Onucanue MaTepUAJIbHO-TeXHMUYeCKOH 0a3bl, HE0OOXOAUMOIl IS OCYLIeCTBJIEHHUS 00pPa3oBATEJILHOIO
npouecca no JMCUUIINHE (MOAYJII0)

YuebOusie aynuropun Ne 82 (423600, Pecniyonuka Tarapcran, . Enabyra, yn. Kazauckas, a. 89) s npoBeneHus
3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHI CEMHUHApCKOTO THIA, IPYIIOBBIX M MHIMBUAYAIBHBIX KOHCYJIBTALMH, TEKYLIEro
KOHTPOJIS ¥ IPOMEXYTOUHOH aTTecTanuu. Kommiekt mebenu (mocagounsix Mect) 48 mt. Komiutiekt mebenu (mocagodHbIX
MecT) Juisi mpenofasarens 1 mwrt. MenoBas qjocka HacteHHas 2 mT. TpuOyHa 1 . IIpoektop EPSON EB-535W 1 .
WnrepaktuBHas nocka EliteBoard WR-84A10 1 mt. Hoyr6yk ICL Pil55 1 mir. Be6-kamepa 1 mt. Beixon B UntepHer,
BHYTPUBY30BCKass KOMIIBIOTEpHAs CE€Th, JOCTYH B OJIEKTPOHHYIO HH(OpPMAIMOHHO-00pa3oBaTeNbHy0 cpeny. Habop
y4eOHO-HATJISITHBIX TIOCOOUI: KOMILIEKT MPE3eHTalni B JJIEKTPOHHOM (hopMaTe 1o MpernoiaBaeMoil JUCHUILTHHE 3-5 mIT.

12. Cpez[cnsa aJanTalum npenogaBaHusl JTUCHMIIJIMHBI K HOTpeﬁHOCTflM oﬁyqaloumxcn HHBAJIUAOB U JIHUI C
OIrPaHMYICHHBIMHA BO3MOKHOCTAMH 310POBbS

[lpn HeoOXoguMocTH B 00pa3oBaTENbHOM MpOLECCE TMPHUMEHSIOTCS CIEAYIOIIUE METOIBl M TEXHOJIOTHH,
oOervaroriye BOCIPHUATHE MH(POPMAIMKM OOYYArOIUMHKCS WHBAIUAAMH M JIMIAMU C OTPAHMYEHHBIMH BO3MOXKHOCTSIMU
3/I0POBBSI:

- CO3JJaHHE TEKCTOBOW BEPCHU JIIOOOTO0 HETEKCTOBOTO KOHTEHTA JIsi €ro BO3MOXKHOTO IpeoOpa3oBaHHs B
aJbTepHATHBHBIC POPMBI, YIOOHBIE JJISl Pa3IMUHBIX MOJIB30BaTENeH;

- CO3J]aHU€ KOHTEHTa, KOTOPBIH MOXXKHO TPEJICTaBUTh B PA3IMYHBIX BUAaX 0€3 MOTEPH NaHHBIX WIIM CTPYKTYPBHI,

IPENLYyCMOTPETh BO3MOXKHOCTh MaclITaOUPOBaHMsI TEKCTa M W300pa)keHUi 0e3 IMoTepu KauecTBa, MNPEAYyCMOTPETh
JIOCTYIHOCTh YIPaBJIEHUS KOHTEHTOM C KJIaBHATYypPHI;



- CO3/IaHKE BO3MOKHOCTEH JUIsi 00yJaromuxcsi BOCHPUHUMATh OJTHY H Ty K€ HH()OpMAaINIO U3 Pa3HbIX HCTOYHUKOB -
HarpuMep, Tak, Y4TOOBI JIMIAa C HAPYIICHUSAMH CiIyXa MoNydaid HH(OPMALUIO BH3YalbHO, C HAPYIICHUSMH 3pEHHS -
ayaualbHO;

- TNpPUMEHEHHE TIPOTPaMMHBIX CPEICTB, OOECIEUMBAIONIMX BO3MOKHOCTh OCBOCHHS HAaBHIKOB U YMEHHH,
(opMHpYEMBIX TUCHUILIMHOW, 3a CUET albTEpPHATHBHBIX CIIOCOOOB, B TOM YHCIE BUPTYaJbHBIX Jlaboparopuii H
CHUMYJIALIMOHHBIX TEXHOJIOTU;

- TPUMEHCHHE JUCTAHIIMOHHBIX OOpPA30BATEILHBIX TEXHOJOTHHA Ui Teperayr HHGOPMAIMU, OpPTaHU3aIHH
pa3nuyHbIX (OPM HWHTEPAKTHBHON KOHTAKTHOW PaOOTHI OOYUArOIIErocs ¢ MperojaBaTesieM, B TOM 4YHCJIe BeOWHApOB,
KOTOPBIC MOTYT OBITh HCIOJb30BAaHBI JJIS MPOBEIACHUS BUPTYAIBHBIX JICKIUH ¢ BO3MOXHOCTBHIO B3aUMOJICUCTBHS BCEX
YYACTHUKOB JIMCTAHIIMOHHOTO OOYUCHHMS, MTPOBEACHUS CEMHHAPOB, BHICTYIUICHHUS C JOKJIAAaMU U 3alUTHI BHIMOJTHEHHBIX
paboT, IPOBEICHUS TPEHUHIOB, OPTaHU3AIMU KOJJICKTUBHON pabOThI;

- THPUMCHCHUEC JUCTAaHIIMOHHBIX o6pa303aTeanbe TEXHOJIOTUH JJId OpraHu3ainuu q)OpM TeKymero u
MPOMEKYTOYHOTO KOHTPOJIS;

- yBeJ'II/I‘{eHI/Ie MPOAOJDKHUTEIIBHOCTU  CIa4YU 06y‘{a}OLHI/IMCﬂ HHBAJIMAOM WX JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMU 3J0POBbsA d)OpM l'[pOMe)KyTO‘-IHOﬁ aTTeCTalliMu I10 OTHOLICHUIO K yCTaHOBJ’[eHHOﬁ MMPOAOKUTEIIbHOCTHU UX
Clayu:

- MPOIOJDKUTEIBHOCTH CIa4yM 3auéra WM SK3aMeHa, MPOBOAUMOro B MHUCBMEHHOM dopme, - He Gonee uem Ha 90
MHHYT;

- MPOAOJKUTEIBHOCTH MOATOTOBKU OOYYArOUIerocsi K OTBETY Ha 3au€Te WM IK3aMEHE, MPOBOJAUMOM B YCTHOU
dhopme, - HE Ootee yeM Ha 20 MHUHYT;

- IPOJIOJDKUTENBEHOCTH BBICTYIUIEHHSI 00yJaloIIerocst Mpy 3aliTe KypcoBoi paboTsI - He OoJiee 4eM Ha 15 MHUHYT.

[porpamma cocraBieHa B cootBercTBUHM ¢ TpeboBausiMH PI'OC BO u y4eOHBIM IUIAHOM II0 HAIpaBJICHUIO

09.03.03 "IIpuknagaas nHbpopMaThKa" U mpodiutio moarotosku " [pukiiagnas nHPpopMaTuka B 5KOHOMHUKE .
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1. COOTBETCTBUE KOMIIETEHLU1 IIJTAHUPYEMBIM PE3YJIbTATAM OB YUYEHUSI 1O
JTACOHUILTAHE (MOIYJIIO)

Kox m nHamMmeHoBaHme

NnaukaTopbl JOCTUMKEHUS] KOMIeTeHUMi

OuneHoYHbIE cpeacrsa TEKYIIEro

KOMIeTeHIINN JJ19 JAHHOH THCHUTIIHHBI KOHTPOJISI M MPOMEKYTOYHOH aTTecTalnu
OIIK-1 Crioco6eH | 3HaTh paloOHATIbHBIE CIIOCOOBI MpUMEHEHHs | Tekyuuii KOHTPOJIb:
NPUMEHSTH €CTECTBEHHOHAYYHBIX M OOIIEHH)KEHEPHBIX | Y CTHBIHM ONPOC MO TEMaM:
€CTECTBEHHOHAYYHbIE W | 3HaHWil, METOJIOB MaTeMaruieckoro ananuza | Tema 1. JIuneiinas anreOpa.
OOIICHHKXCHEPHBIC U MOJCITUPOBAHUs, TeopeTHyeckoro u | Tema 2. BektopHas anreopa.
3HaHMA, METOIBI | OKCIIEPUMEHTAJIBHOTO0  uccnenoBaHus B | Tema 3. AHamuTH4ecKas TreoMeTpus Ha
MaTeMaTH4eCcKoTo poQecCHOHANLHOM JIEITENIbHOCTH TUTOCKOCTH.
aHanam3a u Tema 4. AHanuTHueckas Te€OMETpUS B
MOACINPOBaHUA, YMmeTh pauoHaJIbHO IMPUMCEHATH | IPOCTPAHCTBE.
TEOPETHYECKOTO U | ecTeCTBEHHOHAy4YHble U oOmenHkenepHsle | Tema 5. KommuiekcHble uncna.
9KCIEPUMEHTAILHOTO 3HaHMs, METOZbl MaTeMaTuueckoro aHanusa | Tema 6. BeeneHue B aHaims.
WCCIIEJOBAHHUS B | U MouenupoBaHus, Teoperuueckoro u | Tema 7. JluddepennmansHoe ucumcieHue
npodeccnoHabHON IKCHEPUMEHTAILHOTO  HCCIeNoBaHus B | (DYHKIHIA OJJHOI epeMEHHOI.
JIESITENIbHOCTH npodecCHOHANLHOM JIeITeIbHOCTH Tema 8. UHTerpagpbHOE  HCUHCICHHE
(bYyHKIMIA OJJHOI NIEpEeMEHHOIA.
Bnaners  cmocoOHocThl0O  panmonansHO | Tema 9. JuddepenunansHoe wucuucienue
MPUMEHSTh €CTECTBEHHOHAY4HbBIE U | QyHKIUH HECKOJIBKUX MEPEMEHHbIX.
0O0IIenHKXEHEPHBIC 3HaHUE, Meronsl | Tema 10. MHTerpampHOoe  HCUHCIEHUE
MaTeMaTH4eCcKOro aHanu3a U | QyHKOUH HECKOIBKUX IEPEMEHHBIX.
MO/JICTTMPOBAHNS, TEOPETHYECKOTO n | Tema 11. [uddepennnanbuple ypaBHEHHS.
SKCIEPUMEHTAIbHOrO  ucciaenoBaHus B | Tema 12. Pagsl
podeccCHOHANEHOMN eI TENbHOCTH
KonTtponbHas paboTta o Temam:
Tema 1. Jluneiinas anreOpa.
Tema 2. BektopHas anreopa.
Tema 3. AnanuTHueckas TeoMeTpus Ha
TUTOCKOCTH.
Tema 4. AmnanuTHueckas Te€OMETpUA B
MIPOCTPAHCTBE.
Tema 5. KoMmnnekcHsle yncia.
Tema 6. Beenenue B aHanmus.
Tema 7. JuddepenumansHoe ucuncieHue
(YHKIMIA OJTHOI NTepeMEHHOIA.
Tema 8. UHTerpagbHOE  HCUHCIECHHE
(yHKIMIA OJJHOI NTepeMEHHO}A.
Tema 9. JluddepenimansHoe ucuucieHue
(YHKIMIA HECKOJIBKUX TIEPEMEHHBIX.
Tema 10. UHTerpanbHOe HCUHCIEHUE
(YHKIMI HECKOJIBKUX TEPEeMEHHBIX.
Tema 11. duddepennuanisabie ypaBHEHHUS.
Tema 12. Pagprl.
IIpoMexyTouHast aTTecTaAlUs:
Okzamen
YK-1 criocoOeH | 3HaTh NPUHOMIBL A>(QQPEeKTHBHOrO MOUCKa, | TeKylmmii KOHTPOJIb:
OCYILECTBIIATh  IIOMCK, | KpUTHUECKOTO  aHalM3a M CHHTe3a | YCTHBINA OMpPOC IO TeMaM:
KpUTHYECKUI aHamu3 M | mH(popMaIum, KOMILIEKC Metomuk | Tema 1. JIuneitnas anreOpa.
CHHTe3  WH(OPMALMH, | CHCTEMHOTO  moaxofma st pemieHus | Tema 2. BekropHas anrebpa.

MIPAMEHATh CHCTEMHBII
MONXOA ISl  pEmIeHUs
MIOCTaBJIEHHBIX 3a71a9

ITIOCTaBJICHHBIX 3aJa4

YmMersb ocyiiecTBisTh 3Q(OEKTUBHBINA TOUCK,
KPUTHYCCKHI aHaM3 u CHHTE3
UHGPOPMAIIMH; KCIIOIb30BaTh  CHCTEMHBIN
HOIXO JUTSl PEIICHUsI IIOCTABICHHBIX 314

Bnaners HaBbIkaMu 3((EKTHBHOTO TTOWCKA,
KPUTHYECKOTO aHanu3a M CHHTeE3a
uH(pOpMANK; CHOCOOHOCTHIO IPUMEHSTH
CHUCTEMHBI  MOAXOJ  JUIA  pellIeHUs

Tema 3. AnamuTHueckas TeOMeTpHUS Ha
TIOCKOCTH.

Tema 4. AmnamuTHueckas TEOMETpHUA B
TIPOCTPAHCTBE.

Tema 5. KoMmnekcHsle yncna.

Tema 6. BBenenne B anaimms.

Tema 7. JuddepeHnmarprHOe HCUUCICHHUE
(YHKIMI OJTHOH ITepeMEeHHO}A.
Tema 8. UaTrerpampHOE
(YHKIMI OJTHOH ITepeMEeHHO}A.
Tema 9. JluddepennmansHoe ncuncieHune

HCYHUCIICHUC




IIOCTaBJICHHBIX 3aJ1a4

(YHKUIMI HECKONBKUX ITEPEeMEHHBIX.

Tema 10. HuTerpadpHOE HCUHCICHUE
(YHKUIUIT HECKOJIBKHX IEPEMEHHBIX.

Tema 11. uddepenimansaueie ypaBHEHHS.
Tema 12. Pansr.

KonTponbHas paboTa 1mo Temam:

Tema 1. JTuneiinas anreopa.

Tema 2. BektopHas anreopa.

Tema 3. AnanuTHueckas TeoMeTpHUs Ha
TUTOCKOCTH.

Tema 4. Ananutuueckas

HPOCTPAHCTBE.

Tema 8.

Tema 10.

Tema 12. Panpr.

Oxzamen

reoMeTpus B

Tema 5. KoMmekcHble yncia.

Tema 6. Brenenue B aHamus.

Tema 7. JuddepenumansHoe ucuncieHue
(GyHKIMIA OJJHOI NIEpeMEHHOIA.
HurerpanbHoe
(byHKIMIA OJJHOI NIepeMEHHOIA.
Tema 9. Jluddepenumansnoe ucuucieHue
(YHKLIMI HECKOIBKHX NTEPEMEHHBIX.
HuTerpanbHoe
(YHKUIUIT HECKOJIBKHUX IEPEMEHHBIX.

Tema 11. luddepennpaipabie ypaBHEHUSI.

HCYHCJICHUC

HUCYHUCIICHUE

HpOMe)KyTO'{Haﬂ aTrecranus:

2. KPUTEPUU OLIEHUBAHUS CO@OPMHUPOBAHHOCTHU KOMITIETEHIUI

Kommner 3auTeHo He 3auTteno

eHuus Bricokmii ypoBenb | Cpennuii ypoBenb | Huskmii ypoBenb | Huxe IOPOroBOro
(oTJIMYHO) (xopo1o) (YAOBJIETBOPUTEJIbHO) | YPOBHS
(86-100 6as10B) (71-85 6am10B) (56-70 6an10B) (Hey10BJIETBOPUTEIHLHO

)
(0-55 6ansioB)

OIIK-1 3HaeT palroHAIbHbIE 3HaeT paloHAIbHbIE 3HaeT crrocoobl He 3maer  cmocoOs
CIIOCOOBI TPUMEHEHHUS CIIOCOOBI MPUMEHEHUS NPUMEHCHHS NpUMEHEHHS
€CTECTBEHHOHAYYHBIX U €CTeCTBCHHOHAYYHBIX 1 | €CTCCTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX U
OOIIEHHKEHEPHBIX 0a30BBIX 3HAHWIi, METOJIOB OOIICHHKEHEPHBIX
3HAHWii, METOJIOB OOIEHHKXEHEPHBIX MaTeMaTH4ECKOro 3HAHWH, METOZIOB
MaTeMaTHIECKOro 3HAHWI, METOJIOB aHaM3a u MaTeMaTHYeCKOro
aHaIN3a 1 MaTeMaTH4eCKOro MOJICTTUPOBAHHUS 110 aHaIU3a u
MOJICITUPOBaHUS, aHaIN3a, 3aIaHHOMY LIa0JIOHY, MOJICIIUPOBAHUS,
TEOPETUYECKOTO U TEOPETUUECKOTO U TEOPETUYECKOTO U TEOPETHYECKOTO u
9KCIIEPHMEHTATIBHOTO HKCIIEPHMEHTATIBHOTO 9KCIIEPHMEHTATIBHOTO | AKCIEPHMEHTAIBLHOTO
UCCIIeIOBaHUS B HCCIIIOBAHUS B UCCIIIOBaHU B UCCIIeJOBaHUS B
npodeccCuoHAILHON npodecCHOHANBbHON npodecCHOHAILHON npodeccuoHaNbLHON
JeATEeNbHOCTH JeSTEIbHOCTH JEeATEeNbHOCTH JesATEeNbHOCTH
YMeer pauuoHaIbHO YMeer paunoHalbHO YMeeT npUMeHATh He ymeer npumensaTh
MPUMEHATH MPUMEHSITh €CTeCTBEHHOHAYYHbIC €CTeCTBEHHOHAYYHBIC
€CTeCTBEHHOHAYYHBIC €CTECTBCHHOHAYYHBIC U | 3HAHUSI, METO/IbI OOIIeNHKEHEPHBIC
oOIIeHH)KeHEpHbIE 6a30BbIC MaTeMaTHYECKOro 3HAHUS, METOJIbI
3HAHUSI, METO/IbI 00IIeHH)XEHEPHBIC aHaIM3a u MaTeMaTHYECKOTo
MaTeMaTHYECKOro 3HAHUSI, METO/IBI MO/ICTTUPOBAHHUS TI0 aHaIN3a 1
aHanM3a u MaTeMaTH4ecKoro 3aJaHHOMY [I1a0JI0HY, MOJICITUPOBAHUS,
MO/JIETTUPOBAHHS, aHaIH3a, TEOPETUUECKOTO U TEOPETHUYECKOTO U
TEOPETHUECKOTO U TEOPETUYECKOTO U 9KCMEPHUMEHTATIBHOTO | 3KCIEPUMEHTAIBHOTO
9KCIIEPUMEHTATIBHOTO 9KCMIEPHUMEHTATBHOTO HCCIIeIOBAHUS B HCCIIeIOBaHUsI B
YCCIIE/IOBaHYS B UCCIIE/IOBaHMS B npodeccuoHaTbHON npohecCHOHATBHOM
po¢heCCHOHATBHOM npo¢heCCHOHANBHOI JIESITeTbHOCTH JISSITeIIbHOCTU
JACATCIIBHOCTHU JCATCIIbHOCTU




3aaa4

IIOCTAaBJICHHBIX 3a/1a4

CTaHaPTHBIX
IIOCTaBJICHHBIX 3a/1a4

Bianeer crmocoOHOCTBIO Biazeer criocoGHOCTBIO Bnaneer He Bnageer
PAILOHAIBHO ITPUMEHATD | PallIOHAIBEHO CIIOCOOHOCTBIO CIIOCOOHOCTBIO
€CTeCTBEHHOHAYYHBIE U PUMEHSTh NPUMEHSTh NPUMEHATb
O0IeHH)KEHEPHBIE €CTeCTBEHHOHAYYHbIE | €CTECTBEHHOHAYYHbIC €CTeCTBEHHOHAYYHbIC U
3HaHHUE, METOIbI 0a30BBIe 3HAHUS, METOMBI OOIIenH)KEHEPHBIE
MaTeMaTHIecKoro 00IeHH)XeHEpHbIe MaTeMaTHIeCcKoro 3HAHUS, METOMBI
aHAIN3a U 3HAHUS, METOMBI aHaIN3a " MaTeMaTHIecKoro
MO/JIETTMPOBAHHS, MaTeMaTH4ecKoro MOJIETMPOBaHHS IO aHanM3a u
TEOPETHYECKOTO U aHanm3a, 3a7aHHOMY 11a0JIOHY, MO/JIETTUPOBAHNS,
9KCIEPUMEHTAILHOTO TEOPETHYECKOTO U TEOPETHYECKOTO U TEOPETHYECKOTO U
WCCIIEZIOBAHUS B 9KCIEPUMEHTAILHOTO 9KCIEPUMEHTAILHOTO AKCIEPUMEHTAILHOTO
npodeccuoHanbHOI UCCIIE/IOBaHMS B UCCIIE/IOBaHMS B UCCIIEZIOBaHUS B
JIeITeNbHOCTH npodeccnoHanbHO npodeccuoHanbHOi npodeccnoHabHON
JACATCIIBHOCTH JACATCIIBHOCTHU ACATCIIBHOCTHU

VK-1 3Haer TIPUHIMIEL | 3HAeT NPUHIONIE | 3HaeT 6azoBpie | He 3Haer mpuHIMITEI
3¢ dexTUBHOTO  MoucKa, | 3PHEKTUBHOTO IOMCKA, | MIPUHLIHUIIEI MOUCKA, | TIONCKA, KPHTHYECKOTO
KPUTHYECKOTO aHajM3a M | KPUTHYECKOTO aHANM3a M | aHaIM3a W CHHTE3a | aHalu3a M CHHTe3a
cuHTe3a  WHpOpManuW, | CMHTe3a  HHGpOpPMALUK, | HHPOpMALH o | uHGOpMAaIMK, KOMIUICKC
KOMIIJIEKC MeToauK | 6a3oBbIe METOJIMKH | 3aJaHHOMY &JITOPUTMY, | METOAMK  CHCTEMHOTO
CHCTEMHOT'0 TIOAXOJA ISl | CHCTEMHOTO MOJXO0Ja | METOAMKM CHCTEMHOTO | MOAXoJa /sl pEIICHHS
pCLICHHST TOCTABICHHBIX | VIS pelIeHHs | MOAXO0Aa Ul PEIICHHUS | MOCTaBJICHHBIX 3a1a4

YMmers OCYILIECTBIISITh
3¢ PeKTUBHBIHI TIOMCK,
KPUTUYECKUH aHalu3 U
CHHTE3 nH(pOpMAaITHH;
UCTIONIB30BATh
CHCTEMHBIH TOAXOMA JUIA
pELICHUsT TIOCTaBICHHBIX
3amadq

YMeer  OCyLIECTBIATH
3GQEeKTUBHBII  TOUCK,
KPUTUYECKUN aHAIN3 U
CHHTE3 nHpOpMAITHH,
UCIIONIB30BaTh ~ 0a30BbIC
METOAMKH  CHCTEMHOTO
MOAX0JMa Al PEILICHHS
MTOCTABJIEHHBIX 3a/1a4

YMeer OCyIECTBIATH
MIOUCK,  aHalu3 |
CHHTE3  WH(pOpMAIHU
1o 3aaHHOMY
AITOPUTMY,
UCTIONIB30BATh
METOIUKH CHCTEMHOTO
MOJX0a AJISl PELIeHUs
CTaH/IAPTHBIX 3a/1a4

He ymeer ocymectBisaTh
IIOUCK, KPUTUUECKUI
aHaJIU3 U CUHTE3
uHpOpMAITHH,
UCTIONIB30BaTh METOANKHU
CHCTEMHOT'0 1T0JIX0/1a
JUISL peILIeHNs
MOCTABJIEHHBIX 33714

Bnanets HaBbIKAMHU
3G (GEKTUBHOTO  TIOMCKA,
KPUTHYCCKOTO aHAIN3a W
CHHTE3a  WH(pOpMAaIHH;
CIOCOOHOCTBIO
NPUMEHATh  CHCTEMHBIH
NOAXOA JUIS  pelICHHS
MIOCTABJICHHBIX 33724

Bnaneer HaBbIKAMU
3¢ (GEeKTUBHOTO  TIOWCKA,
KPUTHYECKOTO aHaIH3a U

cuHTe3a  MH(popMmanuy,
UCIOJB30BaHUs 0a30BBIX
METOIUK CHUCTEMHOTO

noaxoja njd peHICHUA
IMOCTABJICHHBIX 3aJ1a4

Bnaneer HaBBIKAMH
MIPUMCHCHHSI
MPHUHIUIIOB  TIOMCKa,
aHanmM3a W CHHTE3a
uHpopmanuu 1o
3aJaHHOMY aJITOPUTMY,
METOIUK CHCTEMHOTO
MOJX0Aa JJIsl PEIICHHS
CTaH/IAPTHBIX 3224

He Bmameer HaBbIKaMH
MPUMEHEHHS
MareMaTHKH
pelieHun
COOTBETCTBYIOIIUX
cnenuduke
npoeCCHOHATBHOMN
JIEATEIILHOCTH.

npu
3amad,

3. PACITIPEJAEJIEHUE OHHEHOK 3A ®OPMbI TEKYIIEI'O KOHTPOJISI 1 ITPOMEXKY TOYHYIO
ATTECTAIIUIO

1 cemecTtp.

Tekymuii KOHTPOJIb:
Ycrupiii onpoc. Tema 1. Jluneitnas anreOpa. Tema 2. Bektopnas amreOpa. Tema 3. Ananmutndeckass reoMeTpus Ha
wiockoctu. Tema 4. AHaTUTHYECKasi TEOMETPHSI B IPOCTPAHCTBE.
MakcumanbsHoe konuuectBo 6antoB o BPC - 20.

Konrponbhas pabora. Tema 1. JIuneiinas anreopa. Tema 2. BekropHast anredpa. Tema 3. AHanuTHuecKasi TeOMETpHsT Ha

IUIOCKOCTH. Tema 4. AHanuTHYeCKasi TEOMETPHUS B IIPOCTPAHCTBE.
MakcumansHoe KonmuuectBo 6aimioB mo bPC - 30.

Hroro 30+20=50 6amoB..
IIpome:xxyTouHasi aTTecTanus — dK3aMeH-50 0amios.

2 cemecTtp.

Tekymuil KOHTPOJIb:

YcrHbIi onpoc.

Tema 5. KommekcHpie uncna. Tema 6. Beenenne B ananm3. Tema 7. duddepeHnmnanbHOe HCUUCICHAE

¢ynk1mii ogHO# epemenHoii. Tema 8. MHTerpanbpHOE McuncieHne QYHKIMA OJJHOH epeMEeHHOM.
MaxkcumansHoe KonmaecTBo 6amos o bPC - 20.

Konrponbaas pabora. Tema 5. KoMmIuiekcHble 4mciia.

Tema 6. BBenenue B aHaims.

Tema 7. Jduddepennuansaoe

ncumcienne GyHKIui ogHoM nepeMeHHoi. Tema 8. MHTerpansHoe ncuncienne QyHKINi OQHON TIepeMEeHHON.




MakcuMainbHoe KonundectBo 6amios o BPC - 30.
Hroro 30+20=50 GaioB.
IMpomexyTounas arrecranus — 3k3ameH-50 OayUIoB.

3 cemecrtp.

Tekyluil KOHTPOJIb:

Yceruetit onpoc. Tema 9. luddepenunanbroe ucuncienne GyHKIUH HECKOIBKUX mepeMeHHbIX. Tema 10. MaTErpansHoe
ucuanciieHne GyHKIud HecKonbKkuxX mnepeMeHHbIX. Tema 11. uddepenmmansasie ypasueHus. Tema 12. Psipr.
MakcumansHoe KonmnuectBo 6amioB mo bPC - 20.

KontponbHas pabora. Tema 9. JuddepennumansHoe wucumcieHne (YHKIMH HECKONBKHX TepeMeHHBIX. Tema 10.
HaTterpanpHoe ncuncieHne GyHKIMKA HECKONbKMX mepeMeHHbIX. Tema 11. uddepenmmansusie ypaBHeHns. Tema 12.
Psnpl.

MaxkcumansHoe kommaecTBo 6amtos mo BPC - 30.

Hroro 30+20=50 6ammoB..

I[Ipome:xkyTouHasi aTTecTalus — YK3amMeH- 50 OaoB.

IIpomexxyTouHas aTrTecTalus MPOBOAWUTCS TIOCIIC 3aBEPIICHUS W3YYCHHS IUCIMIUIMHBI WIH €¢ dYacTH B (dopme,
ompenenseMoil yaeOHBIM IDIAHOM 0O0pa30BATEIFHOW IPOTPaMMBI C IEIBIO OICHHUTH PabOTy OO0ydYaromerocs, CTEICHb
YCBOCHUSI TEOPETHYECKUX 3HAHUH, YPOBEHb C(POPMUPOBAHHOCTH KOMIIETCHIIUH.

[penoaBarens, NPUHUMAIOIIUI JK3aMeH, OOECHEeUYMBAECT CIIydailHOE paclpe/ielieHHe BapHUaHTOB 9JK3aMEHAIMOHHBIX
3aJ]aHUil MEXAYy OOYYaIOMIMMHUCS C TOMOIIBIO OWIETOB W/WIM C NPUMEHEHHUEM KOMITBIOTEPHBIX TEXHOJIOTHIA; BIIpaBe
3aJ1aBaTh 00y4aroeMycsl JOTOJHUTENbHBIC BOIIPOCHI U JIABATh JIOMOJIHHUTENbHBIE 33JaHUsI [IOMUMO TeX, KOTOPbIE YKa3aHbl
B OmIteTe.

DK3aMeH IPOBOIUTCSA 1o OuiieraM. B kaxkgom Omere Ba OIIEHOYHBIX CPENICTBA:

1) yCTHBIH WM MTUCHBMEHHBIN OTBET Ha BOIIPOC;

2) pelieHue 3a/1a4uu.

VCTHBINM WM MHCBMEHHBIN 0TBeT — 20 6aIos.

Pemenne 3agaun — 30 0aiuioB.

Hroro 20+30=50 6annoB.

Ob1ree KOIMIeCcTBO 0AJUIOB TI0 AUCIHUILTNHE 33 TEKYIIHNA KOHTPOJb U MPOMEXyTOouHyIo arTectanmio: 50+50=100 6amros.
CooTBeTCcTBHE 0AIIOB U OLIEHOK:

Jnst sk3amena:

86-100 — oTuuHO

71-85 — xoporiio

56-70 — ynoBIeTBOPUTENHLHO

0-55 — Hey/IOBIETBOPHUTEILHO

4. OHEHOYHBIE CPEJICTBA, NIOPAJOK UX IPUMEHEHUSA U KPUTEPUN OLIEHUBAHUS

4.1. OHEHOYHBIE CPEJICTBA TEKYIIEI'O KOHTPOJIA

4.1.1. Ycrnblii onpoc. Tema 1. JIuneiinas anaredpa. Tema 2. Bekropaas anreopa. Tema 3. Ananurudeckast
reomMerpus Ha mockoctu. Tema 4. AHajMTHYeCKas reoMeTpusi B mpocrpancree. Tema S. KommiekcHbie yucia.
Tema 6. BBenenue B anaau3. Tema 7. JuddepenunanbHoe ucuucienne GpyHkumii oqHoii nepemennoii. Tema 8.
HNHaTerpanbnoe ucuncienue pynknmii oqnoii nepemennoi. Tema 9. [InddepennuansHoe ncunciaeHue GyHKIui
HeCKOJIBbKHUX nepeMeHHbIX. Tema 10. MaTerpanbsHoe necunciaeHue (PyHKIUNA HECKOJIBKAX NepeMeHHbIX. Tema 11.
Juddepennnanbunie ypasuenus. Tema 12. Psagebl.

4.1.1.1. Ilopsaaok npoBeeHHs U MPOLEAYPA OLCHUBAHHUS.

YCTHBI ONpOC MPOBOIUTCS Ha IMPAKTHYECKHX 3aHATHSAX. OOydaromuecss BBICTYHAIOT C JOKIAAaMH, COOOLICHUSIMH,
JIOTIOJTHEHUSAMH, y4acTBYIOT B IHCKYCCHM, OTBEYAIOT Ha BOMPOCH! IpenogaBaTers. OLEHMBACTCs ypOBEHb NOMalIHEH
MOJATOTOBKH IO TEME, CIOCOOHOCTh CHCTEMHO M JIOTMYHO H3JIaraTh MaTepual, aHaJIM3HpoBaTh, (OPMYIHPOBAaTh
COOCTBEHHYIO TTO3UIIHIO, OTBEYATh Ha IOMOJIHUTEIBHBIE BOITPOCHL.

4.1.1.2 Kputepuu onieHMBaHHSA

17-20 60a/1,10B CTABHTCS, €CJIM 00yYAIOIIHIiCS:

B oTBeTe Ka4yeCTBEHHO PaCcKphLI coaepskaHue TeMbl. OTBET XOPOIIO CTPYKTYpUpOBaH. IIpekpacHO OCBOEH MOHSATHHHBIHN
arnmapar. [IpoeMOHCTpUpPOBaH BBICOKHI YPOBEHb NOHUMaHMS MaTepuaia. [IpeBocxomaHoe yMeHue GhopMyITHpOBaTh CBOU
MBICITH, 00CYKJIaTh JUCKYCCHOHHBIC TTOJIOKCHHS.

14-16 6a/1J10B CTABUTCS, €CJIH 00yYAIOLIHIiCS:

OCHOBHBIE BOIIPOCHI TeMbI pacKpbll. CTpyKTypa OTBETA B 1IEJIOM ajJicKBaTHA TeMe. XOPOIIIO OCBOCH MOHATHHHBIN armapar.
[IpoeMOHCTPUPOBaH XOPOILIWI YpPOBEHb MOHUMaHMs MarepHana. Xopoliee yMeHue (OpMyJIMpOBaTh CBOM MBICIH,
00CYX1aTh TUCKYCCHOHHBIC MOJIOKCHUS.



11-13 0a/1)10B CTABHUTCS, €CJIH 00YYAIOLIHICSH:

Temy wactmuHo packpsll. OTBer caabo CTpykTypupoBaH. IIOHATHIHBIM ammapar OCBOEH dYacTU4HO. IloHuManue
OT/ICBHBIX MOJIOXKEHUI M3 Marepuaia 1Mo TeMe. Y IOBIETBOPHUTENbHOE YMeHHe (popMynnpoBaTh CBOM MBICIH, 00CYKIATh
JIUCKYCCHOHHEIE TTOJIOKEHHUS.

0--10 6aj110B CTAaBUTCSH, €CJIM 00YUAIOLIMIACH:

Temy He packpbul. [IOHATHHHBIA ammapaT OCBOSH HEYHOBIETBOpHUTENbHO. [loHMMaHne Marepuana (parMeHTapHOE WIIH
orcyrcTByeT. Heymenne ¢popMyaupoBaTh CBOU MBICITH, OOCY)KIATh JUCKYCCHOHHBIE TTOJIOKEHHS .

4.1.1.3. Conep:kaHue OLICHOYHOI0 CPeACTBA

1 cemectp.

Tembr1 1-4.

Bonpocsr:

. CchopmynupyiiTe paBuiIa BEIYUCICHNS ONIPEACIUTENIEH BTOPOTO MOPSAKA.
. ChopmynupyiiTe paBuiIa BEIYUCICHHS ONIPEACIUTENEH TPETHETO HOPIIKA.
. Kakne sanemenTapasie npeoObpa3oBaHust MaTpuIl BB 3HaeTe?

. Kakas MmaTpuna HazpIBaeTcsi eAMHIYHOM?

. Kakue meTopl pelieHust CUCTeM JTMHEHHBIX YpaBHEHUH Bbl 3HaeTe?

. Jaiite onpenenenue BeKTopa.

. UTo Ha3pIBaeTCs CKAIAPHBIM [IPOU3BEJCHUEM BEKTOPOB?

. UTo Ha3pIBacTCsl BEKTOPHBIM MIPOU3BEICHHEM BEKTOPOB?

. UTo Ha3pIBacTCsl CMEIIaHHBIM IPOU3BEEHUEM BEKTOPOB?

10. HazoBute ycnoBue napauienbHOCTH U NEPHIEHIUKYIIPHOCTH ABYX NMPSIMBIX HA TNIOCKOCTH.
11. daiiTe onpeseneHne OKPY:KHOCTH, SIUTHIICA, MapadoIIbl, TUIEPOOJIBI.

2 cemecTp.

Tembr 5-8.

. KakoBa reomerpudeckast HHTepIpeTanusi KOMIUIEKCHOTO yuca?

. KakoB anroputm nepeBojja KOMIDIEKCHOTO YHCIIA U3 alreOpandeckoid popMbl B TPHTOHOMETPHYECKYIO?
. aiiTe onpeneneHne OrpaHIIEHHON () YHKITHIH.

. aiiTe onpeneneHne MepHOANIECKON QYHKITUH.

. Jlaiite onpenenenue 4eTHOM QyHKIIMM.

. MatiTe onpenenenue mpeaena GyHKIAH B TOUKE.

. aiiTe omnpeneneHue MPON3BOAHON (PYHKITHH B TOUKE.

. KakoB Mexanmueckuii cMBICI TPONU3BOIHOM?

. [lpu xakoM ycnoBur (HyHKIHS BO3PACTAET HA IPOMEKYTKE?

10. Chopmynupyiite Teopemy Jlarpamxka.

11. MaiiTe onpezecHUEe HEOPEIEIICHHOTO HHTErpaa.

12. Kakas ¢yHKIMSI Ha3bIBaeTCsl pallMOHABHOM?

13. B xakoM ciydae parroHajibHas IpoOb Ha3bIBaeTCs MPABUIILHON?

14. Kakue panuoHaabHbIe IpOOH HA3BIBAIOT 3JIEMEHTAPHBIMU?

3 cemecrp.

Tembr 9-12.

Bompocsr:

. Jaiite onpenenenue 4acTHOM NPOU3BOAHOM.

. UTto Ha3pIBaeTCA TpalueHTOM?

. HazoBuTe 0CHOBHBIE IPUIIOKEHHUS JBOMHBIX UHTEIPAJIOB.

. HazoBuTe 0CHOBHBIE IPUIIOKEHNSI TPOMHBIX HHTETPAJIOB.

. Kakoe ypaBHeHue Ha3bIBaeTCs OOBIKHOBEHHBIM U ((epeHIIHAILHBIM ypaBHEeHUEM?
. UTo Ha3bIBaeTCsl MHTETPAIBHOM KpHBOil D depeHInanbHOro ypaBHeHus?
. Kaxue npuzHaku cXoAuMOCTH YHCIIOBBIX PSIIOB C MOJIOKUTEIbHBIMU WIEHAMH BbI 3HaeTe?
. Kakoii psig Ha3pIBaeTCa TapMOHUYECKUAM ?

. IIpu xaKoM yCTIOBHU CXOIUTCS T€OMETPUUECKHN PsizL?

10. laiite onpeneneHne 3HAKOYSPEYIOIIETOCS Psa.
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4.1.2. KourpoabHasi padora. Tema 1. JIuneiinasi anreopa. Tema 2. BekropHas anreopa. Tema 3. AHaauTn4eckas
reomMerpusi Ha WiockocTu. Tema 4. AHaauTHyeckasi reomerpusi B mpocrpancrBe. Tema 5. KommiiekcHble uncia.
Tema 6. Beenenne B anaau3. Tema 7. {uddepenunannnoe ucuucienue pyHkuuii oqnoii mepemennoii. Tema 8.
HNuTterpanbHoe ucuncienne pynkuuii onnoii mepemennoil. Tema 9. luddepenunanbHoe ucHucieHue (PpyHKIUNA
HeCKOJIbKUX mepeMeHHbIX. Tema 10. UHTerpajgbHoe ucyHcjieHne (PyHKIUI HeCKOJbKHX mepeMeHHbIX. Tema 11.
Jud pepennnansubie ypaBuenus. Tema 12. Psagpl.

4.1.2.1. Ilopsaiok MpOBeIEHHUS U MPOLEAYPA OLEHUBAHHUS.
KoHTponbHass paboTa NMPOBOJAMTCS B 4Yachl ayAUTOPHOW paboThl. OOydaromiuecss MONY4aroT 3aJaHusl Ul MPOBEPKU
YCBOCHUSI TIPOHACHHOTO MaTepuana. PaboTa BBINONHSAETCS B IUCBMEHHOM BUE U c1aércs mpenojasarento. OneHNBaloTCs



BJIafICHHE MarepuaoM MO0 TeMe palboThl, aHAIUTUYECKHE CIOCOOHOCTH, BJIAJCHHE METOJaMH, YMEHHS W HaBBIKH,
HEOOXOUMBIE ISl BHIIIOJHEHUS 3aaHMIA.

4.1.2.2 Kputepun oneHMBAHMSA

26-30 0aJ1710B CTAaBHUTCSH, €CJIU 00YUAIOLIHIIC:

IIpaBuiibHO BBIMONHWI Bce 3agaHus. [IpoaeMOHCTpUpPOBal BBICOKMH YpPOBEHb BIAACHUS MarepuaioM. lIposBiieHbl
MIPEBOCXOTHBIE CIIOCOOHOCTH IPUMEHSTh 3HAHUS ¥ YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3aJaHHH.

21-25 6aJ1710B CTABHUTCH, €CJIU 00YVYAIOLIHIICS:

IIpaBUIbHO BBHITONHKI OONBIIYIO YacTh 3agaHuii. IIpHCYTCTBYIOT HE3HAUHTENIbHBIC OIIMOKHU. I[IpomeMOHCTpHUpOBaH
XOpOIINH YpPOBEHb BJIANCHUS MaTepuajoM. lIpOsSBIEHBI cpemHHe CIIOCOOHOCTH TPUMEHSTH 3HAHUS W YMEHHS K
BBITIOTHEHUIO KOHKPETHBIX 3a/IaHIH.

17-20 6a/1/10B CTABUTCS, €CJIM 00YYAIOLIMICH:

3amaHus  BBINOJIHIII ~ OOJee 4YeM  HamoJOBUHY. IIpHCYTCTBYIOT  CephE3HBIE OMmMUOKH. IIpojeMOHCTpHpOBaH
YIIOBIICTBOPUTEIHHBIN YPOBEHD BIAICHHUS MaTepraioM. [IposBieHbI HU3KHE CIOCOOHOCTH MPUMEHSATH 3HAHUS U YMEHHS K
BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHIH.

0--16 6aJ110B CTAaBUTCSH, €CJIM 00YUYAIOLIMIACH:

3amaHus  BBIIOJIHWI MEHEE 4YeM HaloJOBHHY. I[IpoJIeMOHCTPHUPOBAaH HEYIOBICTBOPUTENBHBIA YPOBEHb BIIAJCHUS
MatepuaioM. [IposiBICHBI HEJOCTATOYHEBIC CIIOCOOHOCTH MPUMCHSTH 3HAHUS M yYMEHHS K BBHITIOJHCHUIO KOHKPETHBIX
3a/IaHuH.

4.1.2.3. Conep:xaHue OLICHOYHOI0 CPEACTBA

1 cemectp.
Tembr 1-4.
Bapmuanr 1.
3 2 3
1. BEIUMCIIUTS ONpEIeNnTeNh TpeThero nopaaka (9 2 1f.
1 4 2
) -2 4 4
2. Haiftu mpou3sBenieHne MaTpun 4 = , B =
-4 2 5
3
3. Berancnuts 00patHyto MaTpulyy B = 5 5

2Xx -3y +z =2
4. Pemuts cucTeMy JUHEHHBIX ypaHeHuit ¢ X +9y -4z =-5.
4x +y -3z =-4

5. Haiitu rutomaas TpeyroyibHUKa, TOCTPOEHHOTO Ha 3aJJaHHBIX BEKTOpax a= (L61); b= (2,-1-2); c= 11

6. Haiitu yron Mexny 3amaHHbIMA npsiMbiMu X+3y+5=0, 2x-y+6=0.
7. IlpuBectn ypaBHEHHE K KAHOHUYECKOMY BHIY U ONPEIESIUTD BUI KPUBOH BTOPOTO HOPSIKA
3x?+10xy-+3y*-2x-14y-13=0.

Bapuanr 2.
1 2 3
1. Beraucnute onpeaenuTens TPEThero mopsaKa 2 3 1.
1 4 2
. -2 3 4
2. Haittu npousBezieHue MaTpull, 4 = , B = .
5 -4 2 5
1 4

3. Berunciuth 00paTHyto Marpuyy B = » 5|

X -3y +z =0
4. PemmmTh cHCTEMy IMHEHHBIX ypaBHeHniiy X +5y —4z =-5.

4x +8y -3z =1



5. Haiftu miomaap TpeyroabHUKa, TOCTPOCHHOTO Ha 3a/JaHHBIX BEKTOPAX ; = (2;6;1); Z = (—3;—1;—2); E = (1;1;0) .

6. Haiitu yron Mexy 3ajaHHbIMU TpsiMbiMu 2X+Y-1=0, 2x-5y+2=0.
7. IlpuBecty ypaBHEHHE K KAHOHHYECKOMY BHAY U OIPEACINUTh BUA KPHBOW BTOPOTO HOPSIIKA
16x° - 9y? -64x - 8y +199=0.

2 cemecTp.
Tembr 5-8.
Bapmuanr 1.

—1+i

(J§+iy.

1. Beluncnuts 5

Vvx+1
lg(2+x)

2. Haiitu obnacTs onpenenenus GyHKIuu y =

3. UccreoBath GYHKIMIO HA YETHOCTD H HEUETHOCTh, OTPAHHYEHHOCTD, TIEPHOANIHOCTh f (X ) =

. . A/5x+1-4
4. Haitti npenen ¢pynkiuu B Touke 1M —— .
x—3 X—3

X
xz—l'

5. BeruuciauTs Npou3BoaHy0: Y = (3X2 —x)Inx.
arccos(5x + 3)

2X
6. Beruncnuts npon3BoaHyI0 QyHKIMH Y = — + |Og (7 - X) -
VXx+4 3 x-1

3
X
7. UccnenoBarh (yHKIMIO ¢ TOMOMIBIO TIPOM3BOHON U TIOCTPOUTH €€ TpaQuk ) = 7
I—x
2

8. BhIuMCIHUTh HEOTIPEICTICHHBIN HHTErpa ICOS 3xdx .

a2

¢ 2
9. BeIuHCIIHUTh ONIPE/IeTICHHbBIN HHTErpajl J.X tg°x dx.

0

Bapuanr 2.

1. Beruuciuts v — 7 + 241 .

2. Haiitu oOnacth onpesienenus QyHKUUH ) =

———+x+2.
lg(1-x)

2X
x2+1

3. MccnenoBath GYHKIHIO Ha YETHOCTh M HEYETHOCTh, OFPAHUUEHHOCTh, niepuouaHocTh 1 (X) =

lim x’ctg2x
4. Hatitu ipenen KIIUU B TOYKE T
peteit gy x=0  sin 3X

5. Berauciauts npous3BoaHyo: Y = (X3 + 2X) COS X.

: 2
6. Brraucauts npousBoaHyro ¢yakouu: Y = SIN 3 (tg2x) + ——— —(3x+5) - e,
3+ c0s(2x)

2X
X241

7. UccnenoBats GyHKIHIO C TIOMOIIBIO TIPOU3BOAHOM U IOCTPOUTH ee Tpaduk Y =

8. Beruncnute HeonpeneIeHHbIH HHTErpajl Isin 2 5xdx .



T

. X
9. BBIYUCIIHUTD ONpe/IeIeHHBINA HHTETPal jsm 4 E dx.
0
3 cemecTp.
Tems1 9-12.
Bapmuanr 1.

1. Ber4ucnuTh 4acTHBIE IIPON3BOIHBIC TIEPBOTO NOPSIIKA Z = |n(X2 y+ Xy4) .

2. Haifti npom3seosiyto HessHOH Qynkumn 3X +6Yy° +42° —sin(x® +y? +z?) =0..
3. Beruuciute ABOMHOM MHTETpAT:

_nydxdy, G: y=0,x=1y=x
G

4. Pemints qudepernmanbaOE ypaBHEHUE x? y'+ x? y'=1

00
n+l 1
5. HccnenoBats Ha CXOAUMOCTD PAL Z(— 1) i .

n=1 \/ﬁ
Bapmuanr 2.
1. Ber4uciuTh 9acTHBIE IIPON3BOIHBIE TIEPBOTO Nopsaka Z = tg (X2 Y+ Xy4) +V.

2. HaiiTu Ipon3BO/IHYIO HessBHOM (yHKIMH X + 6y2 —473 - cos(X + y2 + 22) =0..
3. BeluncianuTh TBOWHOI HHTErpat:

H(x—y)dxdy, G: y=x%y=1.

G

!
4. Peruts mudpdepennuansaoe ypaHenne Y T ; y= 3
X

5. UccnenoBats Ha CXOAUMOCTD PSIT g(— 1)n+1 n(%d) .

4.2. OLIEHOYHBIE CPEJICTBA NPOMEKYTOYHOM ATTECTAIIUU

[o mucummIMHEe MpeaycMOoTpeH dk3aMeH B 1, 2, 3 cemectpax. OHU npoxomAaT mo Omireram. B kaxmom Omiiere comaepKuTcs
OJIMH TEOPETHYCCKHIM BONPOC M OJHA 3a1ava. DK3aMeH IMPOBOJUTCSA B YCTHOM, MMCbMEHHOW WJIM KOMIIBIOTEPHOU (opme.
OreHnBaeTCs BaJIeHHE MaTepHaliOM, €r0 CHCTEMHOE OCBOEHHE, CIOCOOHOCTh MPHUMEHATh HY)KHBIC 3HAHHS, HAaBBIKH H
YMEHHS TIPU aHaK3e NPOOJIEMHBIX CUTYallUil U PEIICHUH MPAKTUYECKHUX 3aJaHui.

4.2.1. YcTHBINM WX NHCbMEHHBII 0TBET Ha BOIPOC

4.2.1.1. Ilopsaaok npoBeJeHUs U MPOLEAYPA OLCHUBAHUS.
Y CTHBIN UM TMCbMEHHBIN OTBET Ha BOIIPOC HAIPAaBJIEH HA IIPOBEPKY 3HAHUI OCHOBHBIX Pa3/IelIOB MaTEMAaTHUKHU.

4.2.1.2. Kpurepun oueHUBAHUS.

17-20 6a/1,10B CTABHUTCS, €CJIH 00YYAIOLIHICSH:

B oTBere kauecTBEHHO pacKpbuLl cojaeprkaHue TeMbl. OTBET XOPOIIO CTPYKTYpUpoBaH. IIpekpacHO OCBOEH MOHSTHHHBIN
anmapar. [IpomxeMOHCTpUpPOBaH BBHICOKHI YPOBEHb OHMMAaHHS MaTepuaia. [IlpeBocxogHoe ymenne GopMyIHpOBaTh CBOU
MBICTIH, 00CYKIaTh AUCKYCCHOHHBIE ITOJIOKEHIS.

14-16 0a/1,10B CTABUTCS, €CJIH 00YYAIOLIHICH:

OcHOBHBIE BOITPOCHI TeMBI packpbll. CTPYKTypa OTBETA B IIEJIOM aJIcKBaTHA TeMe. XOPOIIO OCBOCH MOHATHIHBINA armapar.
IIpomeMoHCTpUPOBaH XOPOIIWK ypPOBEHh INOHUMAHWS Marepuana. Xoporiee yMeHHe (opMymupoBaTh CBOHW MBICIH,
00CYX/1aTh TUCKYCCHOHHBIC TIOJIOKCHUS.

11-13 0a/1)10B CTABHTCSA, €CJIM 00yYAIOIIHIiCS:

Temy wyactnuHo packpeil. OTBer ciaabo CTpyKTypupoBaH. IIOHATHUHHBIM ammapar OCBOEH YacTU4HO. IloHuMaHue
OTJENBHBIX MOJOKEHUH M3 Marepuaja 1o TeMe. Y IOBJIETBOPHUTENbHOE YMeHHe (popMynupoBaTh CBOM MBICIH, 00CYXIaTh
JTIUCKYCCHOHHBIC ITOJIOKCHHS.

0--10 6a)110B CTABHUTCS, €CJIM 00yYAIOIIHIiCS:



Temy He packpbul. [IOHATHIHBINA amnmapaT OCBOEH HEYIOBJIETBOpPHUTENbHO. [loHMMaHue Marepuaia (pparMeHTapHOE WU
orcyrcTByeT. HeymeHue GpopMyarpoBaTh CBOU MBICIH, 00CYXKIAaTh JUCKYCCUOHHBIE ITOJIOKEHUSI.

4.2.1.3. OneHo4HsIe cpeacTBa.
BOIIpOCbI VI YCTHOT0 WJIK MACBMEHHOT0 OTBETA:
1 cemectp.

O 00301 hA Wk —

10
11
12

JHeiicTBus Ha MaTpULIaAMU.

. Onpenenurenu. VIx cBoicTBa.

. Pelrenue cucrem NTMHEWHBIX ypaBHEHUM.

. [lonsitre BexkTopa. Onepanuu Hax BekTopamMu. KoopImHaTHl BEKTOpa.

. CraisipHO€ MTPOM3BEACHUE BEKTOPOB.

. BexTopHO€ npou3BeeHNE BEKTOPOB.

. CMmemnIaHHOE TIPOM3BEICHIE BEKTOPOB.

. YpaBHeHUs NpAMOI Ha MIJIOCKOCTU. YTOJI MEXIY IPSIMBIMU. PacCTOsiHUE OT TOUKH JI0 MPSIMO.
. Kpussle BTOporo nopsika Ha mioCKOCTH.

. YpaBHEHHUsI IIOCKOCTU. Y TOJI MEXIY MIOCKOCTAMH. PaccTossHHE OT TOUKH [0 TUIOCKOCTH.
. IlpsiMast B IpoCTpaHCTBE.
. IloBepXHOCTH U KPHUBBIE B IPOCTPAHCTBE.

2 cemecTp.

O 0N WnNDWN

10
11

. AnreGpaunyeckas (popmMa KOMIIJIEKCHOTO YHUCIIA.

. Tpuronomerpuueckas popMa KOMIUIEKCHOTO YHCIIA.
. MoHOTOHHBIE QYHKITHH.

. OrpannyeHHbIe 1 HEOTPAaHUYECHHBIE (DYHKLIUH.

. UeTHbIe 1 HeUeTHBIE (HYHKLIUH.

. [lepuognueckue GpyHKIMN.

. [Ipenen nmocnenoBaTenbHOCTH.

. Ilpenen GpyHKUMHU B TOUKE.

. beckoHeuHo Mainbie QYHKIHH.

. HenpepsIBHOCTD (DYHKIIMH B TOUKE
. Ormpezenenrie NPOU3BOAHOM.  YpaBHEHHs KacaTedbHOM W HOpMaiu. HempephlBHOCTh (DYHKIMH, HMEIOIIEi

MIPOU3BOAHYIO.

12
13
14
15

. [lpon3BogHAS CYMMBI, IPOU3BEACHUS U YacTHOTO. [Ipom3BoaHAS CINOKHON (DYHKIIHH.

. Auddepennnan. Cesa3p muddepeHnmana ¢ mpou3BOIHOMN.

. Teopema ®epma. Teopema Posmis. Teopema Jlarpanka

. Bo3pacranue n yOpiBanne QyHKIMM Ha mpoMmexyTke. HeobOxomumoe yciaoBue 3KkcTpeMyMa. JloCTaTOYHBIE yCIIOBHS

MaKCMMyMa U MUHUMYMa.

16.
17.
18.
19.
20.

21

22.
23.
24.
25.
26.

[IpuMeHeHue BTOPOU MPOU3BOAHOM ISl OTBICKAHUS 3KCTPEMYMOB.
Beimykibie pynkuun. Touku neperuoa.

ACHMINTOTHI.

[TepBooOpa3Has v HEONpeeIeHHBIH HHTErpall.

WuTerpupoBanue oaCTaHOBKOMU.

. InTerpupoBaHue 10 4acTsiM.

WHTerpupoBaHue paoHaIbHBIX QYHKINH.

WHTerpupoBaHie UppalMoOHaTbHBIX QYHKIINH.

WHTerpupoBaHue TPaHCICHACHTHBIX ()YHKIIMH.

Omnpenenennsiii naterpan. @opmymna HetoToHa Jlelibauma.
HHTerpupoBaHue 10 4acTsAM B ONPeJeTICHHOM HUHTerpajie. 3aMeHa IIEpEMEHHON B ONpeIeIEHHOM HHTErpaie.

3 cemectp.

O©CoOoO~NOUITA, WN —

10
11
12
13
14
15

Yactubie mpousBoanbie. Juddeperunan GyHKIMN HECKOIBKHUX MEPEMEHHBIX.
ITpon3BoHas CIOXKHONW (HYHKIIMH HECKOJIBKUX IIEPEMEHHBIX.
[IpousBoaHas no HanpasiaeHUO. I'pagueHT.

JuddepenunpoBanue HesIBHOH HYHKIHH.

JIBOliHBIE MHTETPAIIBI.

Tpolinble UHTETpaIBI.

[IpunosxeHust IBOMHBIX U TPOUHBIX HHTETPAJIOB.

VYpaBHeHUsI ¢ pa3AeNSIONIMMUCS TepEMEHHBIMU.

OnHOpOoIHbIE YpaBHEHUSI.

. Jluneiinsie ypaBHenus. Y paBHenue bepuysmin.

. YpaBHEHHS B MOJHBIX AU depeHanax.

. YpaBHeHUSs, HE pa3pelIeHHbIE OTHOCUTEIBHO MPOU3BOIHOM.

. AnddepennpanbHble ypaBHEHHsI, OITyCKAIOIINE TOHMKEHHE TTOPsIKA.

. JIuneiinble ypaBHEHMSI N-TO NOPSIKA.

. Ilpu3Haky CXOTMMOCTH YUCIOBBIX PSIJIOB C MOJOXKHUTENbHBIMU WICHAMH.



16. 3nakouepenyrouecs psiabl. AGCONIOTHAS M YCIIOBHASI CXOAUMOCTb.

4.2.2. Pelienue 3a1a4u.

4.2.2.1. Ilopsaaok npoBeJeHHs U MPOLEAYPA OLCHUBAHHUS.
[pemnaratorcst 3aqa4y Ha IPOBEPKY YMEHHUH PEIIaTh TUIIOBBIE 3aa4 MaTCMaTHKH.

4.2.2.2. Kpurepuu oueHuBaHuUsl.

26-30 6a,1710B CTABUTCSI, €CJIN 00YHAIOUIAMCST:

3aj1aHne BBITIOJIHEHO ITOJTHOCTHIO U MPABHIIBHO.

21-25 6aJUIOB CTABHTCS, €CJIM 00YIAIONIUMOCS S

3agaHre BBITOJHEHO ITOJHOCTHIO, HO HET JOCTaTOYHOTO o0ocHOBaHWA. Mnm mpu BepHOM peIIeHWH JOMyIIeHa
BBIYMCIIMTEIIbHAS ONIMOKA HIIA HEJIOUET, He BIHMAIOIINIA Ha MPABIIIbHYIO ITOCIIEI0BATEILHOCTD PAacCyKICHHH.

21-25 6a/110B CTABUTCSI, €CJIN 00YIAOUIAMCS

3ajiaHue BBITIOJIHEHO YaCTHYHO WIIH ¢ (JaKTUUSCKUMH M BBIYUACIUTEIBHBIMH OIIHOKaAMH.

0-16 6a;1;10B cTaBUTCH, €C/IH 00YYAIOLIUMCH:

3ajiaHue HE BBITOIHEHO TN BBIMIOJIHEHO ¢ OOJBIINM KOJHYESCTBOM (DPAKTHYECKHX M BBIYUCIUTENBHBIX OLTHOOK.

4.2.2.3. OnleHOYHbIE CPEACTBA.

1 cemectp:
1 3 -2 0
11 3-2
1. Beruncnute onpeaenuTenb:
21 -3 0
3 0 45
234 2 -2
2. Haitru 184728 ,eemn A=|-101 0 2
213 -4 2
2 -2
4-25 1-1
3. Haittu A-B—-2C , ecmn A= ., B=|-1 2 |, C=
-31 2 -1 2
3 7
2x -3y +z = 2
4. Pemnte cucreMy ypaBHeHH MeToioM Kpamepa X +5y -4z =-5
4x +y -3z =-4
X 42y -3z = 8
5. Pemnre cucremy ypaBHeHuil merogom I'aycca 2x -y 4z =-1
X +y -2z =5

6. Jlausr Bextopsl 8=(2,-3) u b=(4,7). Haiitn @ X bu JUTHHY BeKTopa b.

7. Hansl BepuuHbl Tpeyronbauka ABC: A(4,-1,1), B(-6,1,3), C(-4,3,3). Haittu gy cropons! AC.

8. lansr Bepmunsl Tpeyronsauka ABC: A(4,-1,1), B(-6,1,3), C(-4,3,3). Haiitu yron mexxay croponamu AB u BC.

9. JlaHBI ypaBHEHUS TPSIMBIX |1 :4x+3y-1=0n |2 13X — Yy +2=0. Haiitu yron Mexa1y >THMH NPAMBIMH.

10. Jansr 2 Touku P(3, 1) u K(-4, 3). CocraButh ypaBHEHHE IpsMOii, mpoxoasamieii gepe3 Touky (1, 0) mepreHankysapHo

BekTOpy PK.
11. CocraBuTh YypaBHEHHE IUTOCKOCTH, mpoxomsamen uepe3 1. M (1, 2, 1) mnepmeHAMKYIIpHO TIPSIMOH

x-2 y+1 z-1
3 2 1
12. HanucaTh ypaBHEHHE MPIMOH, mpoxosiiei yepe3 T. M (0, 2, -3):

a) TIepIeHIUKYIIPHO MII0CKoCTH -2X+3y+52+1=0.
a) mapayyIeIbHO MIOCKOCTH -2X+3y+52+1=0.




(L+2i) -y

(B+2i)° —(2+i)*
14. BeIUuCIuTh ?/(2 + 2I) ( \/_ 3+1 )
1-i

13. Beraucinuth

15. Beraucnuts 3

2 cemecTp.
3x-1
13. Haiiti o6macTs onpenenenus GpyHkoun Y = .
5X+6
Ii 42x+ -1
14. Haittu ipenen: Vo+x — 2
i In(1+ 5xsm X)
Ilrrg -
X—>
15. Haittu npenen: tgx
. 3X =2, o
||m —) 2x-1
16. Haittu npenen: oo 3X+4
2X

17. UccnenoBath GyHKIMIO Ha HEIPEPHIBHOCTH ) = 5 .
Xx“ -1
1. Haiitu npousBoanyto GpyHKIuu Y = X' +3x° —2x+1

2. Haittu npoussoanyio gyukmuu Y = tgX -Sin X

3. Haiitu skctpemym yHKnnu Y = x® —3x

4. Haiitn npou3sBoHyro QyHkumu Y = ﬁ/; -+ 4
X X

. 1
5. Haiit mpousBoanyro ¢Gyrxmun Y = SIN 3 tg—.
X

) 6/x
6. Haiitu sxctpemym ¢ynknum Y = ——
X+2

dx
VSX—ZI

8. BpIUucnuTh onpeneneHHbI HHTErpai J. xe “dx .
0

7. BpIUUCIUTD HEONIPEAETICHHBIN HHTErPAIl j

1

2
v X
9. BeIYMCINUTE HEONIPEIENIEHHBIN HHTErPal j xe” dx.

7

10. Beruncnuts ornpeaenieHHbIi HHTerpat J. X cos xdx .
0

11. BeraucnuTh HeompeaeaeHHbI HHTETpa I \/_
X +1

12. BEUucIuTh ONpe/ieNieHHBII HHTErpat I xsin xdx.

0
1

2

13. BeraucnuTh HeOnpeaeaeHHBI HHTETPa I ex —dx.
X



1
14. BEIyucauTh ornpeeNieHHbII HHTerpal _[ xe?*dx.

0

3 cemecTp.

1. HaiiTu yacTHbIE IIPOU3BOIHBIE ZX/’ Zy/ L= sin(2>Q/3 + X2y4)- _
2. HaiiTu yacTHBIE IPOM3BOHBIE ZX/' Zy/. 2x* +3y° +42° —=In(x* +y* +2°) = 0.
3. HaiiTu yacTHbIE NPOU3BOHbIE ZX/’ Zy/ .= sin(x*y?). .

/ / 2.02,,2
Vi , Z 3 _ 55 XS4yt
4. HaiiTi yacTHbIE IPOU3BOAHBIE * 7 . 4" +8y -7 +e 0.

/

/
Z. .12 _ _ Ry3yl
5. HaiiTu yacTHBIE NPOU3BOHBIE * 7 . z=Cos(1-6x7y" + Xy)'.
1 1 1
Z, ,2, ,2 - —_Bx3v4
6. Haiitn wactusie nmpoussomueie <~ W Y z =0S(1-6x7y" +xy).

7. Haiitu iponsBoiHyto HesiBHON Qynkimn 3X + 6y2 + 4Z3 —Sil’](X2 + y2 + ZZ) =0.

8. smenuth MOPAAOK MHTCIPHUPOBAHUS B HBOI/IHOM UHTErpalie:

9. BLIqI/IcnI/ITL JIBOMHOW MHTErpall:

ﬂxydxdy, G: y=0,x=1y=x
G

10. Pemmnts ypasrerne " = X3 +sin 2x..

11. Peumuts 0THOPOIHOE YpaBHEHHE BTOPOTO MOPSIKA ¢ TTOCTOSHHBIME Kodbdurmentamu: Y —3y' +2y =0.
12. Pemmts ypasrerne ' = X+ COS3X .

13. Pemmts 0JIHOPOIHOE YpaBHEHHE BTOPOTO HOPSAIKA C TIOCTOSHHBIME Kodpurmentamu:  Y' —6Yy ' +8y =0.
14. PeruTsh ypaBHEHHE y”/ =X +e°+2.

15. Pemnts 0JTHOPOIHOE YpaBHEHHE BTOPOTO MOPSAIKA C TIOCTOSHHBIME Kodpurmentamu: Y — 7Yy ' +10y =0.
16. Pemute ypaBHEHHUE y// = X* +2C0S3X.

17. Pemnts 0JTHOPOIHOE YpaBHEHHE BTOPOTO MOPSAIKA C TIOCTOAHHBIME Kodpurmentamu:  Y' —5y ' +6y =0.
= 5

=F3

18. HccnenoBarh psiji Ha CXOJUMOCTh

i (_ 1)n+l 1
19. UccrenoBaTh 3HAKOUCPEAYIOMIMNACS PST HA CXOAUMOCTh "=l 4n+1 .
i n

(n+1)

20. UccnenoBath psia HA CXOMUMOCTh ~ N=1 g

o0
Z n+1
21. VccnenoBaTh 3HAKOUEPEAYIOIUNCS PAM HA CXOQMMOCTh =1 von+1 .

i_

22. UccnenoBars psijl HA CXOQUMOCTh =
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