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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Maremaruka  sBISI€TCSI HE  TOJIBKO  MOIIHBIM  CPEJICTBOM  pEIIEHUs
NPUKIAIHBIX 3a7a4 M YHUBEPCATBHBIM S3bIKOM HAyKH, HO TaKK€ U JIIEMEHTOM
obmel KyynbTyphl. 1loaTOMy Maremarnueckoe 0oOpa3oBaHHE CIELYET pacCMarpuBarb
KaK BOKHEHIIYI0 COCTAaBISIOUIYI0 (YHIAMEHTaIbHONM NOJArOTOBKM creuuanucra. Ha
Maremaruke OasupyeTcs TMpernojaBaHue KaK JUCHUIUIMH €CTECTBEHHOHAYyYHOTO
LUKJIA, TaK U CTIELUATbHBIX TUCLUUIUINH.

[lesnpro MareMaruyeckoro oOpa3oBaHUs SIBISETCS:

- BOCHUTaHUE  JOCTATOYHO  BBICOKOW  MareMaruyeckol  KYJIbTYpHI,
MO3BOJISIONICH CAMOCTOSITEIBHO PACcIIUPATh MareMaTHYecKue 3HAHUS W MPOBOAMTH
MareMarn4ecKuil aHaInU3 NPUKIAIHbIX HHXEHEPHbIX 3a/1a4;

- pa3BUTHE JIOTUYECKOTO M  @ITOPUTMHYECKOTO  MBIIUICHHUS, YMEHUS
OTIEPHPOBATh C AOCTPAKTHBIMH OOBEKTaMU H OBITh KOPPEKTHBIMH B YHOTPEOICHHUU
MareMarn4ecKuX TIOHATHUH, CHUMBOJIOB IS BBIPOKEHUS KOJMYECTBEHHBIX U
KaueCTBEHHBIX OTHOLICHU;

- (opmupoBaHue TpPEACTABICHUA O MareMaruke Kak o0 ocoOoM crocode
MO3HAHUS MHUpPA, O POJIM M MECTe MareMaruku B COBPEMEHHON NHMBHJIM3ALUN U
MUPOBOH KyJbTYypE.

1.2 3agauyu u3y4yeHUus AUCHUTNIMHBI

OCHOBHBIMHU 33[Ja4aMU W3Yy4YE€HUS JUCLUIUIAHBI SBISIOTCS:

- pasBUTHE Yy OOYYalOIIMXCS HABBIKOB MO paboTe C MareMaTu4ecKuM
anmaparoM JIMHEHMHON anreOpbl, AaHAIMTUYECKOW TEOMETPHH, MareMaTH4ecKOro
aHaIM3a, TCOPUU BEPOSITHOCTEN U MAaTeMaru4eCKOW CTaTUCTUKH;

- TIOATOTOBKA OOYYalOIIMUXCS K CHCTEMHOMY BOCHPUSTHIO JalbHEUIINX
JUCLUUIUIMH U3 y4eOHOTr0 IJIaHa, UCTIOJIb3YIOIINX MaTeMaTHYECKUe METOIbI;

- TIOJTy4YCHHWE TPEACTaBICHUH OO0 OCHOBHBIX HJIEAX M METOJaX, Ppa3sBUTHE
CIOCOOHOCTEN CO3HATEIBHO UCIIONIb30BaTh Marepuai Kypca;

- yMeHue pa3Ouparbcsi B CYIIECTBYIOUIUX MaTeMaruyecKux MeEToJax |
MOJIEJISIX U YCIOBUSAX UX IPUMEHEHUS Ha IPAKTUKE;

- yYMEHHE OCYIIECTBIATH CcOOp, aHaiM3 U OOpabOTKY CTaTMCTHYECKUX
JAHHBIX, HEOOXOIUMBIX IS PEIICHUSI TPOPECCUOHATBHBIX 3a/1ay;

- yYMEHHME aHAIM3HUPOBaTh  pe3yJbTaThl pacuye€ToB M  OOOCHOBHIBAThH
IIOJIyYEHHBIE BBIBOJBI.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM IPOrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUCLUMnuHe
OOCTWKEHNS KOMMETEHLN

OIIK-1: Cnioco0eH NpMMeHATH eCTeCTBEHHOHAYYHbIE U 00lIleMHKeHEPHbIE 3HAHMS,
MeTOIbl MATEMATHYECKOr0 AHAJIM3a U MOJEJIMPOBAHUSA B TPO(eCcCHOHAIbHO
JesITeJIbHOCTH;




OIIK-1.1: ITpumensier MeToAbI
MaTeMaTu4yecKoro aHaiau3a npu
pEeLICHUH MH)KEHEPHBIX 3a71ad,
UCTIONB3Ysl HABBIKH
AQHATUTUYECKOTO U YUCIIEHHOTO
pelieHus anredpandyeckux u
b hepeHIMATBHBIX YpaBHEHHH
U CHCTEM

OCHOBHBIC OIIPCACIICHUA 0a30BBIX HOHHTHﬁ, CBOfICTBa,
IPHUEMBI 1 METOAbI MATEMATUYCCKOT'O aHAIM3a U
MOJCIIMPOBAHUA IIPpHU PCUHICHUU NMPUKIIAJAHBIX 34144,
MNPUMCHATH OCHOBHLIC TPUEMbI U METO/IbL
MareMarn4eCKoro aHajiisa rnpu OlncCaHuu,
MOACIMPOBAHNU U aHATUTHUYCCKOM HJIM YUCICHHOM
PCHICHUHN PA3JINYHBIX ypaBHeHI/Iﬁ H UX CUCTEM,

HaBBIKAMU MPUMEHEHUSI METOJJOB MaTeMaTH4YECKOTO
AQHATHN3a, TOYHOTO U MPUOJIMIKEHHOTO PeIICHUS
ypaBHEHHI U UX CUCTEM, MOJAEITUPOBAHUS MIPOLIECCOB
MIPH UCCIIEIOBAHUS 00BEKTOB B MPOGECCHOHATBHOM
JeSITeIbHOCTH

OIIK-1.2: IIpumensier
¢du3nueckue 3aKOHbI IS
MO/JICJINPOBAHUS
TEXHOJIOTHYECKUX, TEXHUYECKUX
IPOLIECCOB U OOBEKTOB

OCHOBHBIC 3aKOHBI (DU3UKH U IPYTUX
CCTCCTBCHHOHAYYHBIX

JMCIUILIAH TPH MOCTPOCHUH MareMaTuIeCKuX MOJese
MPOLIECCOB

MPUMEHSTh OCHOBHBIC 3aKOHBI H TEOPEMbI MAaTEMATHKH U
APYIruxX €CTCCTBCHHOHAYYHBIX JUCHUIIINH IIPU
MOCTPOCHUH MaTeMaTHYEeCKUX MOJIEJIeH MPOIECCOB
HaBbIKaMUW IPUMCHCHHUA TCOPCTUICCKOTO U
IKCTIEPUMEHTATIBHOTO MCCIIE0BaHUSI 00BHEKTOB B
npodeccuoHATHHON AeITeTbHOCTH

OIIK-1.3: ITpumenser
XUMHUYECKUE 3aKOHBI JUTS
MOICTTHPOBAHUS
TEXHOJIOTUYECKUX, TEXHUUECKHX
MPOIECCOB U OOBEKTOB

OCHOBHBIE 3aKOHBI XUMHH U JPYTUX
€CTCCTBCHHOHAYYHBIX

JTUCIUILIAH TPU TOCTPOCHUN MareMaTH4eCcKuX MoJiesen
MPOIIECCOB

MIPUMEHSITh OCHOBHBIE 3aKOHBI U TEOPEMbI MATEMATHKH 1
APYIrux €CTCCTBCHHOHAYYHBIX JUCHUIIINH IIPU
MMOCTPOCHUH MaTeMaTHYECKUX MOJIENIeH IPOIECCOB
HaBBIKaMHW IPUMECHCHHA TCOPETUICCKOI0O U
AKCMIEPUMEHTATLHOTO UCCIIEI0OBAaHNUS 0O BEKTOB

PO eCCUOHATTLHOMN eI TEITEHOCTH

1.4 OcobOeHHOCTH peajiM3aluu AMCHUIINHbI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayib) peanusyercs ¢ npuMmenenueM D0 u JJOT

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=24735.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. J/IuHeiiHas U BeKTOpPHas ajreopa.

1. Marpuupl, aeiicTBus Haa HUMU. OnpenenuTend, ux
cBOMCTBA. METO/1bl BBIYMCIIEHUS ONPEICITUTEIICH.

0,5

2. O0OparHas Marpulla, paHr MaTpULbl U METO/IbI €r0
BeIYHCIIeHUsI. CUCTEMBI IMHEHHBIX are0pandeckux
YpaBHEHUI U OCHOBHBIE METO/IbI UX PEUICHHUS (METO
Kpamepa, marpuunsiii metos, meton [aycca). Teopema
Kponekepa-Kanennu. MccnenoBanue cuctem JTMHEWHBIX
anreOpanvyecKuX ypaBHEHUI Ha COBMECTHOCTb. [loHsTHE 00
UTEPAMOHHBIX METO/IaX PEIICHUS CUCTEM ypaBHEHUIA.

0,2

3. BekTopsl, IMHEHHbIE ONepaliy HaJl BEKTOPaMH.
JInnHeliHas 3aBUCUMOCTb Y HE3aBUCUMOCTD CUCTEM
BeKkTOpoB. basucel B R2 u R3. Pasnoxkenue Bexkropa rno
6azucy. [Ipoekuus BekTopa Ha ock. [IpsMOyToabHbII
6azuc.CkalsipHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHUS
BEKTOPOB, UX CBOWCTBA, BBIYUCIICHUE, IPUMEHEHHE.

0,2




4. TInocKkoCTh B MPOCTPAHCTBE U CIIOCOOBI €€ 3aJaHHsI.
B3anmHoe pacnonokeHue mIockocTe. Paccrosinue ot
TOYKH [0 MIockocTu.lIpsAmas Ha IIIOCKOCTH U B
IIPOCTPAHCTBE, €€ ypaBHEHMs. B3auMHOE pacoyioxKeHue
IPSMBIX HA INIOCKOCTH, IPAMBIX B IIPOCTPAHCTBE, MPSIMON 1
IJIOCKOCTH B IpocTpaHcTse. [lomsipHas cucreMa KoopauHar

0,2

5. Buael marpui. JleiicTBus Hax Marpuuamu. Metoabl
BBIYHCIICHHS onipeaenuTeneid. O0parHas MaTpuiia, paHr
Marpulbl. PemeHre cucreM JIMHEHHBIX areOpandeckux
ypaBHEHUI 1o npaBuily Kpamepa, MaTpuyHbIM METOJIOM,
MetoqoM [aycca. [TosHad cxema ucciie1oBaHus CUCTEM
JUHEHHBIX aAreOpandecKuX ypaBHEHHUI

0,5

6. CxasipHOE NMPOU3BEICHUE BEKTOPOB, YCIOBUE
OPTOTOHATBHOCTH. BEKTOPHOE U CMEIIaHHOE MTPOU3BEICHHUE
BEKTOPOB, YCJIOBHUS KOJUIMHEAPHOCTH U KOMILITAHAPHOCTH
BEKTOPOB.

0,5

7. I1mockoCTh B IPOCTpaHCTBE, €€ ypaBHeHus. [Ipsimas B
IIPOCTPAHCTBE, 33a4M Ha B3aUMHOE PacIlOJIOKEHHUE MIPSIMON
Y I0CcKOoCTH. [IpsimMas Ha MIOCKOCTH.

0,5

8. OKpyKXHOCTb, IUIUTIC, TUTIEPOOJIa, IMapadoia, 0oIIHe
ypaBHEHHS KPUBBIX 2-TO MOPSAJIKA, IPUBEACHUE yPaBHEHHIA
KPHBBIX BTOPOI'O MOpAJKAa K KAHOHUYCCKOMY BUY.
[MonsipHas cuctema KOOpIUHAT.

0,5

9. Marpuupl, nelictBus Hag HUMH. OINpenenuTeny, ux
CBOMCTBA. MeTO/1bl BBIYUCIICHUSI ONIPEICTUTEIICH.




10. O6parHast MaTpuIla, paHT MaTPUIIBI 1 METOJIBI €T0
BeIuMcieHHst. CHCTeMbI TMHEHHBIX anreOpandecKux
ypaBHEHHI U OCHOBHbIE METO/IbI UX PEIIEHUS (METO/
Kpamepa, marpuunslii metoa, Meton I'aycca). Teopema
Kponekepa-Kanemmm. MccnegoBanue cucteM JTUHEHHBIX
anreOpanvecKkux ypaBHEHUH Ha COBMECTHOCTh. [loHsTHE 00
UTEPAIMOHHBIX METOJaX PEIICHHs CUCTEM YPaBHEHHUH.

11. BekTopsl, JIMHEHHbBIC ONIEpaAIIMU HAJl BEKTOPaAMHU.
JIvHelHas 3aBUCUMOCTb U HE3aBUCUMOCTh CUCTEM
BeKTOpOB. baszucel B R2 u R3. Paznoxkenue BekTopa 1o
6azucy. [Ipoekuus BekTopa Ha och. [IpsAMoyTobHBIN Oa3uc.

12. CkansipHo€, BEKTOPHOE U CMEIIaHHOE TTPOU3BEIACHUS
BEKTOPOB, UX CBOMCTBA, BHIYUCICHUE, IPUMEHEHHE.

13. JIuneinble oneparopsl. Marpuna TMHEHHOTO
oneparopa. CoOCTBEeHHBIC 3HAYCHUS U COOCTBEHHBIC
BEKTOPbI

14. I110cKOCTh B MPOCTPAHCTBE U CIIOCOOBI €€ 3aJaHusl.
B3auMHoe pacniosioxkeHnne miockoctel. Pacctosiaue ot
TOUYKH JI0 IJIOCKOCTH.

15. IIpsimast Ha TUIOCKOCTH U B MIPOCTPAHCTBE, €€
ypaBHeHHs. B3anMHOe pacnionoxeHue npsmMbIx Ha
IJIOCKOCTH, MPSIMBIX B IIPOCTPAHCTBE, IPSIMOM U INIOCKOCTH
B ipocTpaHcTse. [lonspHas cuctema KoopAUHAT

16. O61iee ypaBHEHHE JIMHUKA BTOPOTO MOPSIIKA.
OKpyKHOCTb, SJUIUIIC, TUIIepOoIIa, mapadoa: ux
KaHOHUYECKUE paBHEHHsI, OCHOBHBIE XapaKTEPUCTUKU U
cBoiicTBa. [IpuBeneHne o011eTo0 ypaBHEHHS! JIMHUA BTOPOTO
MOpsJKa K KAHOHUYECKOMY BHILY.

17. IToBepXHOCTH 2-TO MOPsIJIKA.




2. IudpdepeHnnanbHOe HCUUCICHHE.

1. Ilepemennas BenruriHa. OyHKIMA OJHON U HECKOJIBKHUX
nepeMeHHbIX. CriocoOsI 3ananusi. OCHOBHBIC
aMieMeHTapHbIe PYHKIMHU, UX cBoWcTBa U rpaduku. [Tpemen
NEePEMEHHOM BEIMUUHBI, IPEJIe MOCIe0BaTeIbHOCTH,
npeaen GyHKIMH B TOUKE.

0,2

2. beckoHneuHo Maibie 1 OECKOHEYHO OOJIbIINE (DYHKITHH.
Teopemsl o npenenax u ux npuMenenue. [puznaxku
cyliecTBOBaHUS npeesioB. [IepBblil 3aMmedaresTbHbIH
npenen. Bropoit 3ameuarensHbiil npeaen. CpaBHEHNE
0ECKOHEUHO MaTbIX (DYHKIHI. DKBHBATCHTHBIE OECKOHEYHO
MaJIble 1 OCHOBHBIE TEOPEMBI O HUX.

0,2

3. Ilpupamenune pynkunu. HenpeprIBHOCTh (PYHKIINH B
TOYKE M Ha MHOKeCTBE. TOUKH pa3pbiBa U UX
KJaccuuKanus.

0,5

4. 3ama4n, MPUBOIAIINE K TTOHATHIO POU3BOTHOM.
Ornpenenenne NPpOU3BOJHON U YACTHBIX MPOU3BOIHBIX, UX
reOMeTpUYECKU cMbICH. [Ipon3BOoIHAS CIIOKHON U
oOparHoii pynkuuit. [Ipon3BoAHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIHI. Tabnuiia mponu3BOIHBIX

0,5

5. [Ipou3BogHas HESIBHOM, MapaMETPUIECCKON PYHKITAN
OJIHOM M HECKOJIbKUX MepeMeHHbIX. Jlorapudmmueckoe
nuddepeHnrpoBaHme.

0,5

6. [IpuMeHeHne MPOU3BOAHBIX K UCCIIEIOBAHUIO (QYHKITHH.
OO0mras cxema uccne0BaHus QYHKIUU U TOCTPOCHHE

rpaduka.

0,5




7. @yHKIHS OJHOTO U HECKOJIBKUX IMEPEMEHHBIX, 00JIaCTh
orpenieNieHus, crnocoosl 3ananus. [lpeaen GyHKIUU B TOUKe
U TIpeien mociieioBarebHOCTH. CBOMCTBa OECKOHEYHO
MabIX U OECKOHEYHO OOJIBIINX BEJIUYHH, BHIYUCICHHE
MpeIesioB

0,5

8. IlepBolii 3ameyarenbHbIN npenes. Bropoi
3amMeuareNbHbINA Mpesiell, CpaBHEHHE OECKOHEYHO MaTbIX
BennunH. HenpepoiBHOCTD PpyHKIMU. TOUKM pa3pbiBa U UX
KJIacCH(pUKaIus.

0,5

9. Boluncnenue npou3BoIHON PYHKIIMH OJAHON
nepemeHHo#. Tabnuia npousBoaHbIX. HaxoxaeHue
YACTHBIX MPOU3BOAHBIX. [Ipon3BOAHAS CTI0KHON (DYHKIIHH.

0,5

10. IIpou3BonHas HEIBHON (YHKIIUU OJJHOTO M HECKOJIBKUX
nepeMeHHbIX. [Ipon3BoaHas GpyHKIUM, 3a1aHHOM
napamerpuuecku. Jlorapupmuueckoe
muddepentmposanne.uddepennnan GyHKIUN 0AHOTO U
HECKOJIbKMX NIEPEMEHHBIX, IpUMeHeHue nudepeHuanos B
NpUOIMKEHHBIX BbIYMCIIEHUAX. [Ipon3BogHbIE U

TG depeHIMATBI BBICIINX MOPSAIKOB.

0,5

11. O6uras cxema uccneaoBanus PyHKIIUU U TIOCTPOCHUE
rpaduka.

0,5

12. MuoxecTtBa. Onepannn HaJ MHOXECTBaMHU.
OtobpakxeHre MHOKECTB. MOIITHOCTh MHOKECTBA.
MHokecTBO IeHCTBUTEIBHBIX YUCE.

13. IlepemenHas BennurHa. QyHKIMS OJHONW U HECKOJIBKHUX
nepeMmeHHbIX. CriocoOb! 3ananust. OCHOBHBIE
sNIeMEeHTapHble PYHKIUH, X CBOMcTBa U rpaduku. [Tpenen
HepeMEHHOI BEIMYHHBI, TIPEJIEI ITOCIIeI0BAaTEIbHOCTH,
npezen GyHKIUU B TOUKE.

10




14. beckoHedyHO Malbie M OECKOHEUHO OOJIbIIHE (QYHKITUU.
Teopemsl 0 npenenax u ux npumeHenue. Ilpusnaku
cyuiecTBoBaHus npeaenoB. [lepBelil 3aMeuarenbHbIi
npenen. Bropoi 3ameuarensHslii npeaen. CpaBHeHNE
OCCKOHEYHO MATBIX QYHKIIUHA. DKBUBAICHTHBIC OECKOHEUHO
MaJible U OCHOBHBIE TEOPEMBI O HUX.

15. lpupamenne Gynkuuu. HenpepsIBHOCTh PyHKIIUH B
TOYKE U Ha MHOXecTBe. TOoUkM pa3psiBa M UX
KJIacCH(pUKaIys.

16. 3agauu, npuUBOIAIIME K MOHATUIO MPOU3BOTHOM.
Omnpenenenue MPOU3BOTHON U YaCTHBIX MMPOU3BOIHBIX, HX
TeOMETPUYECKHUI CMbICH. [Ipon3BOIHAS CIIOKHON U
oOparHoii pynkuuid. [Ipon3BogHbIE OCHOBHBIX
SIIEMEHTApHBIX QYHKIWHA. Tabiuiia mpou3BOIHBIX

17. Tlpon3BoiHas HESIBHOM, MapaMeTpUyecKoi PpyHKIun
OJTHOW M HECKOJIBKUX NepeMeHHbIX. Jlorapudgmuueckoe
g depeHIupoBaHue.

18. Inddhepentman, reoMeTpUIECKUNA CMBICT,
UHBapUaHTHOCTH (opMbl. [Ipumenenue nuddepenipana k
NpUOMKEHHBIM BBIYUCIIEHHSIM. [Ipor3BOTHBIE T
TuQQepeHIaTbl BEICIINX TOPSIIKOB.

19. CgoiictBa nudpepenupyembix GpyHkuuid. Teopemsl
®epMma, Posa, Jlarpanka, Komu. [IpousBoansie n

Qg QepeHIranbl BEICIINX TOPIKOB, popmyna JlelioHua.
®opmyna Tewnopa. [Ipasuio Jlonurans.

20. I[IpumeHneHne MPOU3BOAHBIX K UCCIEAOBAHUIO (QYHKITUH.
OO0mras cxema uccneoBaHus PyHKIUU U TOCTPOCHHE

rpaduka.

3. UnTerpasibHoe ucUNCJIEHHUeE.

11




1. [TepBooOpazHasi 1 HEONIPEACIICHHBI HHTETPaJl.
I'eomerpuueckuii cMbich, cBoiicTBa. Tabmuia mpocreimmx
MHTETPAIOB. IHTerprpoBaHue NoABEICHUEM O] 3HAK
muddepeHnmana.

0,5

2. Heomnpenenennslit uHTErpasl. MeToa noaBeeHUs MO/

3HaK quddepennrana. MeTon 3aMeHbI iepeMeHHo. MeTo 0,5
MHTETPUPOBAHUS 11O YACTAM.

3. Onpenenennsblii uurerpan. ®opmyna Herotona-

JleiiOHu1a. 3aMeHa IepeMEeHHON, HHTErPUPOBAaHKE O 0,5

qacTAM.

4. IlepBooOpazHas U HEOIPEAEICHHBIN HHTETPAL.
I'eomerpuueckuii cMbich, cBoiicTBa. Tabnuia npocreimmx
MHTErpaioB. IHTErpupoBaHre MoABEACHUEM 10T 3HAK
muddepeHnmana.

5. MHTerpupoBanue 3aMeHOM NEPEMEHHBIX.
NuTterpupoBanue mo 4actaM. MHOTOWIEHBI U X CBOMCTBA.
Paznoxenne Ha nMHEMHBIE U KBaAPaTHbIE MHOKHUTEIH.

6. PanimonanbHbIe QYHKINH, UX pa3oKeHHE Ha
npocreiimmue 1pobdu. HTerpupoBaHue paiuoHaTbHBIX
(GYHKIUH ¥ TPOCTEUIIHNX IPOOCH.

7. UnTerpupoBaHne TPUTOHOMETPUUECKUX (PYHKIUHN U
HEKOTOPBIX UPPALMOHATBHOCTEH.

8. 3amauu, MpUBOASIIKE K OMPEACIEHHOMY UHTETpAly.
OO0m1as uaest MHTErpATbHOTO UCYUCIICHHS. Pasnmnyunbie
TUIIBI ONPEICICHHBIX HHTETpatoB. Teopema
CyLIECTBOBaHMSI, CBOMCTBA.
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9. Jlunelinbrit mHTETpAN, CIOcOOBI BeruuCeHus. Dopmyia
Herorona-Jleiibauna. HTErpupoBaHue 1o 4yacTsam u
3ameHo# nepemeHHoi. HecoOcTBeHHbIe nHTETpaIHI [ 11 2
pona. IIpusHaku CXOOQUMOCTH.

10. [IpubnmxeHHOE BBIUMCIIEHUE OIPEACTICHHBIX
UHTErpajioB (pOpMyIIbl IPSIMOYTOJIbHUKOB, TPAEIUM,
Cumrnicona). @opMyiia UUCIEHHOTO UHTETPUPOBAHMUSI.
OreHKa MOrpelHOCTH.

11. /IBo¥iHOM UHTETpaIl: ONpeeIeHNUE, CBOMCTBA.
Brruncnenue q1BOMHOrO HHTETrpalia B JEKAPTOBBIX
KOOpJIMHATaX CBEAEHUEM K IOBTOPHOMY MHTErpay. 3ameHa
NepEMEHHBIX B IBOMHOM HHTeTpaie. Onpenenurens SJKoou.
Boluucienue 1BOMHOIO MHTErpaia B MOJISPHBIX
KoopauHarax. [IpunoskeHus IBOMHOrO HHTErpaia.

12. TpoiiHo# UHTETpa: ONpeeieHue, CBONCTBA,
BBIUMCJIEHHUE B JIEKAPTOBBIX KOOpAMHaTax. Beruncnenne
TPOMHOTO MHTErpaia B IIINHAPUYECKUX U CHEePUUECKUX
KoopauHarax. [Ipunoxenus: TpOWHOTO HHTErpasia.

13. KpuBoauHeHbIE HHTETPATBI: ONPEIeIeHIEe, CBOMCTRA,
BbIUHCIieHne. HTerpupoBanue moiaHoro nuddepenmuana.
[IpunosxeHus KpUBOIMHEWHBIX UHTETPAIOB: TUIOIANb,
paboTa CHJIBI.

4. IuddepeHunaibHbie YpABHEHHS.

1. 3amauun, mpuBoasimue K 1udhepeHITnaTbHBIM
ypaBHeHUsIM. OCHOBHBIE OTIpEIEIICHUSI.
Huddepennmanpabie ypaBHeHHs 1-T0o opsaka. 3agada
Komm. /Tuddepennmanbapie ypaBHEHUS ¢
pazIensonMMucs epeMeHHbIMHA. O THOPOTHBIE
nuddepeHIMaTbHbIe YPaBHEHHS

0,5
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2. Jlunetinbie muddepeHmanbHple ypaBHEHU. Y PaBHEHHS
bepuymnu. uddepeHumansabie ypaBHEHHS B TIOJTHBIX
nuddepenmnuanax.

0,5

3. Onpenenenue tuna AuddepeHnanTbLHOro ypaBHEHUs
nepBoro nopsiaka. luddepeHnpanbueie ypaBHEHHS ©
pazaensouMUcs nepeMeHHbIMUA. OTHOPOIHbIE

Qg depeHIMaTbHBIE YPaBHEHHS IEPBOTO MOPSIAKA.
JIuHeitHble ypaBHEeHUS, ypaBHeHUE bepHynu. YpaBHeHue B
noJHBIX AuddepeHnnanax.

0,2

4. JIuneitHble OTHOPOAHBIE TH(PepeHIIHATEHBIC YPAaBHEHHS
N-TO MOPSJIKA C HOCTOSHHBIMU KO3((UITMEHTaMH.
CocraBrieHue ero o0IIero pemeHns Mo BUAY KOpHEH
XapaKTEepUCTUYECKOTO YPABHEHHUSI, YaCTHOE
pemenue.JIlnneiinpie HeoHOPOIHBIEC U epeHnnaTbHbIE
YpaBHEHUS 2-T0 NOPsI/IKA C TOCTOSIHHBIMU

koo punmentamu. OThHICKaHUE YAaCTHOTO PEIICHHS 110 BUTY
MpaBOM YaCTH.

0,3

5. 3amaun, npuBoAALIME K TU(PPepeHIIHATEHBIM
ypaBHeHUsIM. OCHOBHBIE ONPE/IEIICHUS.
Huddepenunansubie ypaBHeHUs 1-ro nopsaka. 3amaua
Komm. luddepenunanbabie ypaBHEHUS C
pazzensomuMucs nepeMeHHbIMUu. O THOpOAHbIE
nuddepeHnranbHbIe YPaBHEHUS

6. JIunelinpie quddepeHIHaTbHbIE YpaBHEHUS. Y paBHEHUS
bepuymnu. luddepeHumanpabie ypaBHEHHS B TIOJTHBIX

nuddepeHmuanax.
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7. AubdepeHnnanbHbie ypaBHEHHSI BBICIITAX TOPSIKOB.
OO6umii Bug, obuiee pemienue. 3anada Komm. YpaBaenus,
JIOITyCKAIOIINE TOHUKEHHUE MopsAIKa. JInHeitHbIe
muddepeHIMaTbHbIe YPaBHEHHS N-TO TOPSJIKA, CBOWCTBA
YaCTHBIX PELICHUI OJTHOPOAHOTO ypaBHEeHUS. JInHeliHas
3aBUCUMOCTD U HE3aBHCUMOCTH PYHKIHA. OnpenennTens
Bponckoro. CTpykTypa o0IIIero pemeHus.

8. Jluneiinbie oTHOPOHBIE MU GEpEeHITNATBHBIC YPaBHEHUS
C TIOCTOSIHHBIMU K03(ppuIreHTamu, ux o01Iee penieHre B
3aBHCUMOCTH OT KOPHEH XapaKTePUCTUICCKOTO YPaBHCHUSI.

9. JIuneiinble HEOAHOPOHBIE AU PEpEeHIINATBEHBIE
ypaBHEHUS N-ro nopsjaka. JInHeHble HEOTHOPOAHBIE
muddepeHIMATbHBIE YPaBHEHUS N-TO MOPsAKa C TPaBon
YacThIO CHeIUaTbHOrO Buaa. CTpyKTypa 00IIero perieHus..
OTbICKaHUE YaCTHOTO pEUICHUs M0 BUAY ITPaBOW YacTH.

5. BeKTOpHBII aHAJN3 U 3JIeMEHTHI TEOPUM TOJIsl.

1. Ckansapnoe nosze. [lonsTie TUHUI U TOBEpXHOCTEN
ypoBHsl. [Ipon3BoiHas O HANPABIEHUIO.
I'paguent.BekropHoe nosue. BeKTOpHBIEC IMHUKA BEKTOPHOTO
noJis1. [I0TOK BEKTOPHOTO MOJISl M €r0 BBIYHUCIICHNUE.
JuBepreHuys BEKTOPHOTO I0JIs1, BBIYUCIICHUE, CBOUCTBA.
Teopema Octporpanckoro-I'aycca

2. CkanapHoOe 1oJje, JUHUU U IOBEPXHOCTH YPOBHS,
MIPOU3BOIHAS 10 HANPABIICHUIO, TPATUECHT.

3. BexropHoe nosne. BexkropHeie muHuU. [T0TOK BEKTOpHOTO
HOJISL.
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4. JluepreHuus BeKTopHOTrOo mossi. Teopema
Octporpanckoro-l'aycca.Pabota BeKTOpHOTO MOJIS.
Hupkynsiiusa BekropHoro nossi. Potop. Teopembr Ctokca,
I'puna.

1,5

5. Cxanstproe nosne. [ToHsiTue MMHUIA U TOBEPXHOCTEN
ypoBHsL. [IpousBogHas no HanpasneHuto. [pagueHT.

20

6. BexTopHoe mnose. BekTopHble THHIH BEKTOPHOTO TIOJISL.
IToTok BCKTOPHOT'O ITIOJIA U €0 BBIYUCIICHUC. I[I/IBCPFGHIII/ISI
BEKTOPHOTO I0JIsA, BBIYKMCIICHHE, CBOMCTBA. Teopema
Octporpazackoro-Iaycca

20

7. Pabota cunoBoro noist. KpuoiauHeHbIil uHTErpan 2-ro
poa. [lupkymsauus 1 poTop BEKTOPHOTO HOJIA, UX
BBIYMCIICHHE U CBOWCTBA.

20

8. ®opmynsl Ctokca u ['puna. {uddepennmanpasie
oneparopsl 1-ro u 2-ro nopsiaka. CrenuaibHble BUAbI
BEKTOPHBIX IMOJEH U UX cBoiicTBa. Oneparop [ amunbroHa

20

6. Ilocs1e10BaTEIbHOCTH U PSIBI.

1. YncnoBo psaa: onpenencHue, NOHITHE CXOAUMOCTH U
CyMMblI psjia. CBONCTBA CXOAIIMXCS YUCIOBBIX PSAIOB.
Heo6xonumblii pu3HaK CXOAMMOCTH U €T0
ciencrsue.J[ocTarouHble IPU3HAKA CXOAUMOCTH PSIOB C
IIOJIOKUTENBHBIMU YJICHAMU: IPU3HAKU CPABHEHUS,
Janambepa, paquKaabHbIi 1 UHTETPAIbHBIN PU3HAKU
Komm.
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2. OyHKIMOHATBHBIC PAABL: ONpeaesieHrne, Touka U 001acTh
CXOJMMOCTH, TIOHSTUE O PABHOMEPHOU CXOJUMOCTH,
nudepeHIpoBaHNEe U HHTETPUPOBAHUE PaBHOMEPHO
cxoasmuxcs psanoB. CTemeHHbIe psbl, Teopema AGers.
NurtepBan u panuyc cxoguMoctu. CBONCTBA CXOASIIUXCS
CTETICHHBIX PSIOB.

3. Pan Teitnopa u MakinopeHna. PaznoskeHne 3nemMeHTapHbIX
dbynkuwmii B psan Teinopa u Makinopena. [Ipumenenne
CTETICHHBIX PS/I0B K MPUOIMKEHHOMY BBIUMCIICHUIO
3HaueHUH YHKIMI U OMpe/IeIeHHBIX HHTETPAIOB,
pemenuio 1udhepeHIHaTbHBIX YPaBHEHHUHN.

4. HeoOxonumblii ipu3Hak. JloctarouHble MpU3HAKU

0,5
CXOJIMMOCTH 3HAKOIOJIOKHUTEIBHBIX YHCIIOBBIX PSAIOB. i
5. @yHKIMOHATBHBIE PSI/IbI, 00JIaCTh CXOUMOCTH.
CreneHHbIC PSAIBI, PATUYC, HHTEPBAT U 00JIaCTh 2

CXOOUMOCTH.

6. UncioBoil psij: onpeaeseHrue, NOHATUE CXOUMOCTH 1
cyMMBbI psafia. CBOMCTBA CXOASIINUXCS YUCIOBBIX PSAJIOB.
Heob6xo1uMblIii Mpu3HaK CXOJAUMOCTH U €r0 CIEACTBHE.

20

7. JlocTarouHble NPU3HAKH CXOJUMOCTH PSJIOB C
MOJIOKUTEJIbHBIMU YWICHAMU: IIPU3HAKU CPaBHEHUSI,
Hanambepa, paguKaIbHbIA U MHTETPATbHBIA TPU3HAKH
Komm.

20

8. 3HakomepeMeHHbIe, 3HaKouepeRyromuecs psaabl. Teopema
JleitOHunna. JlocTarouHbIi NPU3HAK CXOAUMOCTH
3HaKOIIEPEMEHHBIX PsI0B. AGCOIOTHAS U YCIOBHAs
CXOMMOCTh

20
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9. OyHKIMOHATBHBIC PAABL: ONpeaeSieHrne, Touka U 001acTh
CXOJMMOCTH, TIOHSTUE O PABHOMEPHOU CXOJUMOCTH,
nudepeHIpoBaHNEe U HHTETPUPOBAHUE PaBHOMEPHO
cxoasmuxcs psanoB. CTemeHHbIe psbl, Teopema AGers.
NurtepBan u panuyc cxoguMoctu. CBONCTBA CXOASIIUXCS
CTETICHHBIX PSIOB.

20

10. Psin Teitnopa u Maknopena. Paznoxenue
aneMeHTapHbIX (GyHKIMH B psin Telnopa u MakiopeHa.
[IpumeHeHne cTeneHHbIX PSAJOB K MPUOINKEHHOMY
BBIUMCJICHUIO 3HAYCHUH (PYHKIMIA U OTIpeieIeHHBIX
MHTETPAJIOB, pelIeHuto auddhepeHInaTbHbIX YPaBHEHHH.

16

11. O606menHsIi psig Pypre. TpuroHOMETpUIECKUN P
®ypse Ha [-1; 1]. Teopema Jupuxie. Psg Oypoe mis
YEeTHBIX M He4eTHBIX (pyHKIMiA. P @ypoe Ha [0; 1].
CxopocTth cxoaumocTu psiga Oypee.

17

7. Teopusi pyHKIHUI KOMILIEKCHOTO MEPEMEHHOTO.

1. @yHKIUS KOMIUIEKCHOTO EPEMEHHOT0. DJIeMEHTapHbIE
(GYHKIIMM KOMIUIEKCHOTO IepeMeHHOro. [ eomeTpuueckue
CBOWCTBa, npesen u AuddepeHurpoBanme GyHKIUN
KOMILIEKCHOTO riepeMenHoro.IIpeoOpazoBanus Jlamnaca u
€ro CBOMCTBA.

2. OCHOBHBIE 3JIeMEHTapHbIe (PYHKIINH KOMIUIEKCHOTO
nepemeHHoro. IIpeaen u HenpepbIBHOCT (PyHKIUU
KOMIUIEKCHOTO IEPEMEHHOTO.

3. IIpeoOpazoBanus Jlamaca u ero CBOMCTBA.

4. OyHKIUS KOMIJICKCHOTO MEPEMEHHOT0. DIIEMEHTapHBIE
(GYHKIIMHM KOMIUIEKCHOTO IepeMeHHoro. [eomerpuueckue
CBOWCTBa, npesen u auddeperurpoBanme GyHKIUN
KOMIUTEKCHOTO ITEPEMEHHOTO.

26
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5. NHTerpupoBanme PyHKIIMN KOMILIEKCHOTO MTEPEMEHHOTO.

WuTerpanpHas TeopeMa u uHTErpanbHas hopmyna Kommu.

Psn Jlopana. Knaccudukarus n301MpoBaHHBIX 0COOBIX 20
TOYEK aHATUTUYECKON QPyHKIUHU. BbraeTs! u ux
MPUIIOKEHUS.
6. [IpeoOpazoBanue Jlammaca u ero CBoiCTBa. 28
7. IIpeobpazoBanue Jlammaca u ero CBOMCTBA.
N3obpaxenus npocteimumx opuruHaios. Tabmuia 28
nzoopaxenuii. OoparHoe npeodpazoBanue Jlammaca.
8. OnepaiMoHHbIN MeTO petieHus nuddepeHTnamTbHbIX 26
ypaBHEHUH 1 cucteM audhepeHInaTbHBIX ypaBHEHUH.

Bcero 17 20 414
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10.

1.

12.

13.

14.

15.

16.

17.

4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

Kypomr A. I'. Kypc Boicmieit anredpsr: yaeonuk 11 By30B(CII0.: Jlans).

bepmant A. @., Apamanosuu 1. I'. Kparkuii Kkypc MmaremMarnueckoro
a”Ham3a: yueO. mocodue s cTyAeHToB By30B(MockBa: JlaHb).

Hanxko I1. E., ITomoB A. I'., KoxxeBaukona T. ., Jlaako C. I1. Beicmas
MareMaThKa B yIpaKHEHHUSIX U 3a1a4ax: [yueOHoe mocodue Jyist By30B]
(Mocksa: ACT).

ITucemennsiit 1. T. KoHcnekT JIeKIni MO BBICIIEH MaT€MaTUKe: MOJHbBIA KypC
(Mocksa: Atipuc-IIpecc).

Yynecenko B. ®. COopHUK 3a1aHMii 110 cHIEIIMATbHBIM KypcaM BbICIIEH
MareMaruku. TunoBslie pacueTsl: yueoHoe mocoone(Mocksa: JlaHb).
Ocunoga C. U., byrakosa C. M., bypauenko M. B., Kpacukosa H. C.,
Cemymesa A. 1O., Tepemenko 1O. A., Ocunos B. B., Urnarosa B. A., I'eBenb
JI. M., Knumosuu JI. B., bepe3una 3. B., ApryxoBa A. T., byraesa T. II.
Maremaruka-1: 3eKTpOoH. yue0.-MeTO/[. KOMIUJIEKC JTUCIUILIUHBI
(Kpacnosipck).

Wneun B.A., To3nsk D.I. AHamuTryeckas reomeTpus: yaed. mocooue st
cTya. Bbicil. yue0. 3aBeaeHuii(M.: ®©USMATIINT).

Ps6ymxo A.I1., bapxaros B.B., lepxaser; B.B., IOpyts U.E., Pa6ymxo A.Il.
COopHUK UHIUBUAYAIbHBIX 33aHUN 1O BHICIIEH MaremMaruke: ¥Y4eo.
nocobue B 3 y(MwuHck: Beimmiimias mkosna).

Mokpocinoes [l. [. 3anaun u ynpa)kHEeHUs 110 BBEJCHHUIO B MATEMaTUYECKUI
aHanu3: yueoHoe nocobue(Kpacnosipck: KpacHosipckast akaneMust 1IBETHBIX
MeTauioB U 300Ta [[ALIMu3]).

Ocunos B. B. [lubdepennmansubie ypaBHEHUS: Y4eOHOE TOCOOHUE IS
CTYJICHTOB TEXHUYECKUX YHUBEPCUTETOB U akaneMuii(KpacHospck:
KpacHosipckas akageMust IIBETHbIX MeTaLIOB U 3010Ta [[ALIMu3]).
Ocwunos B. M., Ocuno B. B. Onepanmonsoe ucuucienue: yue6. mocobue
(Kpacnosipck: COY).

I'mazkoBa A. I1., ApacnanoBa M. H. DneMeHTBI BEKTOPHOM anreOpbl: METOI.
yka3. K npakT. 3aaTusaM(Kpacnospek: COY).

I'esenb JI. M., ButBuinkas B. H. D1eMeHTbI BEKTOPHOTO aHAIU3A:
METOANYECKUE YKA3aHUS K MPAKTUUECKUM 3aHATUSIM JJI CTYJEHTOB BCEX
cnenuanbHocTe(KpacHospek: KpacHOSIpcKHil yHUBEPCUTET LIBETHBIX
MeTauioB u 3o0i10t1a [['YLIMu3]).

Tepemenko FO. A., ApacnanoBa M. H., Kyoukosa H. b. Heonpenenennsrit
WHTETPaT: METOJI. YKa3. K MPaKT. 3aHATUAM JIJIsl CTYJACHTOB BCEX CIIEIL.
(Kpacnospck: I'YIIMu3).

3aru6anos B. Y. ®yHKIIUM KOMIUIEKCHOTO IEPEMEHHOTO: METO/I. YKa3. 1o
TUIIOBOMY pacyeTy Jjisi cTyaeHToB Beex crell.(Kpacnospck: UIIL KITY).
byrakosa C. M. JIuneitHas u BeKTOpHas anreopa. AHaTUTUYECKas
reoMeTpus: yueo. mocobue k npaxTt. 3aHaTusaM(KpacHospck).

Tepemenko FO. A., UrnaroBa B. A. Maremaruka. Y. 4: y4e6.-mMeTo/I.
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nocobue 171t KOHTPOJI. padoT [ ctynentos crer. 130101.65.01,
130102.65.01, 130400.65.01, 151000.62.01, 020100.62, 020201.65,
130400.65.02, 150100.62.02, 150400.62, 220700.62, 280700.62.01,
080100.62.01, 080101.65.01, 080200.62.01, 080400.62.01, 080500.62.01,
221400.62.02, 230700.62.01](KpacHosipck: CDYVY).

18.  Tepemenko lO. A., Urnarosa B. A. COOpHUK KOHTPOJIBHBIX 3a/IaHUI 110
BbIciIel Mmaremaruke: yacTh 3(KpacHospck: Cubupckuii GpenepanbHblii
yHuBepcuret [CDVY]).

19.  boprakosckwuii A. C., [1anteneeB A. B. Jluneiinas anreOpa v aHaTuTHYECKAs
reometpust. [Ipaktukym: Yue6Hoe nocobue(Mocksa: OOO "HayuHo-
uznarensckuil nentp MHOPA-M").

4.2 JInieH3HOHHOEe U CBOOOJHO PacCHpOCTPaHsieMoOe MPOrpPpaMMHoOe
obecrevyeHue, B TOM YHUCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IPOrpaMMHoOe
obecrneyeHune, HA KOTOPOEe YHHBEPCUTET MMeeT JTUIEH3HI0, 4 TAKKe CBOOOTHO
DACNDOCTDAHsieMOe MDOrDAMMHOe o0ecreyeHme):

1.  Meroauka npoBeAeHUs 3aHATUN JOMYCKAET UCIIOIb30BAHNE TEXHUUECKHUX
cpencTB (IPOEKTOPHI, HHTEPAKTUBHBIEC IOCKH ), 00ECTICUCHHBIX
COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CII€UeHUEM, Mpe/IjIaracTcs
MPUMEHEHHE BHIYUCIUTEIbHON TEXHUKU U CTaHJapTHBIX MaKETOB
npukiaaHbix nporpamm (Maple, MathCad, Math-Lab u ap.).

4.3 UnTepHeT-pecypchl, BKIOYas npodeccuoHalbHbIe 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1. VYueOHas v Hay4Has TUTEparypa mo Kypcy.

2. KommnbroTepHble JEMOHCTpALMHU, CBSI3aHHBIE C IPOTPaMMOi Kypca,
KOMITBIOTEPHBIE IEMOHCTPAMU, TEXHUUECKUE BO3MOXKHOCTH ISl UX
MIPOCMOTpPA U MPOCTYIINBAHUS.

3. CpoGoanblii foctyn B IHTEpHET, HATMYKE KOMITBIOTEPHBIX MTPOrpamMM OOIIETo
Ha3HAYCHUSI.
4.  Omnepanmonnsie cuctembl: cemeiictBa Windows (He Hmke Windows XP).

S ®@oH OLIEHOYHBIX CPEICTB

OrneHOYHbBIE CpeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodrM MporpamMMam
JTUCLATIIVH.

6 MartepuajbHO-TeXHHYECKasi 0a3a, He0OX0AMMAS JIJIsl OCYLIECTBJICHMS
00pa30BaTeJIbHOIO NPoLEcca MO JUCHUILINHE (MOLYJII0)

Metoanka npoBeICHHS 3aHATUI JOMYCKAeT KaK UCIOJIb30BAaHUE TEXHUUECKUX
cpencTB (MPOEKTOPbI, HHTEPAKTUBHBIE TOCKH), TaK U KJIACCUYECKUE ayAUTOPHBIC
3aHATHS, 00ECTICUNBaEMbIe CTaH/IAPTHBIMU MaTePHATHHO-TEXHHUECKUMHU
CPEICTBaMH.
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JlekimoHHBIC ayTUTOPUH JOKHBI OBITH 000PY10BaHBI COBPEMEHHBIM
BUJICOTPOCKIIMOHHBIM 000PYI0OBaHUEM JISI IPE3CHTAINA, CPEICTBAMU
3ByKOBOCHPOM3BEACHUSA, SKPAHOM, U UMETH BbIXOJ B IHTEpHET, a TakK)KEe UMETh
MHTEPAKTUBHYIO JIOCKY WM JOCKY ISl TUCbMA MapKEpPaMHu.

[Tomernienus st MPOBEACHUSI CEMHUHAPCKUX 3aHATUN JOJKHBI UMETh
MYJIBTUMEIUHHOE 000PYIOBAaHHE, A TAK)KE HMETh HHTCPAKTHBHYIO IOCKY WA
JIOCKY ISl MIChMa MapKepamu, yueOHyo MeOerb.

bubnmnoreka nomkHa UMETh pabodre MecTa JJIs CTYJIEHTOB, OCHAIIICHHBIC
KOMITHIOTEpaMH C IOCTYIIOM K 0a3aM JTaHHBIX, JIOKATbHYIO CETh YHUBEPCUTETA U
WNnTepHer.

Harnsinaele mocoous:

a) IEMOHCTpPAIlMOHHBIE TOCOOUs (TabIHUIIbI, CXeMBbI, TPapUKH, THarpaMMBbl,
BUJIeO(DparMeHTHI);

0) mocoOust Ha OCHOBE Pa3IaTOYHOTO Marepraia (KapTOUKH C 3aIaHUSIMU U
3a7a4yamMmu, KCEPOKONUHU (PparMEeHTOB MEPBOMCTOYHUKOB);

B) DJIEKTPOHHBIE TIPE3CHTAIUH.

OcBoenne JAUCHOUTIIIIMHBI HHBAIMAAMH W JIMDAaMH C OrpaHNn4YCHHBIMU
BO3MOXHOCTAMU 300POBbA, B 3dBUCUMOCTH OT HO3OJ'IOFI/II71, OCYHICCTBIIACTCA C
HCIIOJIb30BAHUEM CPCICTB 06yquH51 o6mer0 H CIICHHAJIBHOI'O Ha3HAYCHU .
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