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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
LUKJI, TaK ¥ CTIELUATBHBIX JUCIUILINH.

[lesnpro MareMaruyeckoro oOpa3oBaHUs SIBISETCS:

. BOCIIUTAHWE JOCTaTOYHO BBICOKOH MAareMarndecKol KyJIbTYpHI,
MO3BOJISIONICH CAMOCTOSITEIBHO PACcIIUPATh MareMaTHYecKue 3HAHUS W MPOBOAMTH
MareMarn4ecKuil aHaIn3 MPUKIAIHbIX MHKEHEPHBIX 3a/a4;

. pa3BUTHE JIOTUYECKOTO M AITOPUTMHUECKOTO MBIIUICHUS, YMEHUs
OTIEPHPOBATh C AOCTPAKTHBIMH OOBEKTaMU H OBITh KOPPEKTHBIMH B YHOTPEOICHHUU
MareMarn4ecKuX TIOHATHUH, CHUMBOJIOB IS BBIPOKEHUS KOJMYECTBEHHBIX U
KaueCTBEHHBIX OTHOILIECHUM;

. dbopMHUpOBaHUE TIPEICTABICHUNA O MareMaruke Kak o0 0coOoM
cnocobe TMO3HaHUS MHpa, O POJM M MECT€ MaTeMaTuKu B COBPEMEHHOMU
LUBWIN3ALUHA U MUPOBOH KYJIbTYypE.

1.2 3agauyu u3y4yeHUus AUCHUTNIMHBI

OCHOBHBIMHU 33[Ja4aMU W3Yy4YE€HUS JUCLUIUIAHBI SBISIOTCS:

O pa3BUTHE y OOY4YarOIIMXCSl HAaBBIKOB IO paboTe C MareMarnyecKuMm
anmaparoM JIMHEHMHON anreOpbl, AaHAIMTUYECKOW TEOMETPHH, MareMaTH4ecKOro
aHaIM3a, TCOPUU BEPOSITHOCTEN U MAaTeMaru4eCKOW CTaTUCTUKH;

O MOJATOTOBKA OOYYalOIIUXCSl K CUCTEMHOMY BOCHPUSTHIO NaTbHEUIINX
JTUCIUIUIMH U3 Y4eOHOTO IJIaHa, UCTIONB3YIOIINX MareMaTHueCKie METObL;

O MOJIy4YeHUE TIPEACTAaBICHUNA OO0 OCHOBHBIX HJIEIX UM METOJaX,
pa3BUTHE CIIOCOOHOCTEN CO3HATENBHO UCIIOJIb30BATH Marepuai Kypca;

O YMEHUE paz0ouparhCcsi B CYIIECTBYIONIMX MareéMaTUYECKUX METOAax M
MOJIEJISIX U YCJIOBUSIX UX PUMEHEHUS Ha MPAKTUKE;

[] YMEHUE OCYIIECTBIISITH COOp, aHATM3 U 00pabOTKY CTaTUCTHYECKUX
JAHHBIX, HEOOXOAUMBIX JUIsl pelieHus MpodeCcCUOHATbHBIX 3a71ay;

O YMEHHUE AaHAIM3UPOBATh PE3YJbTAaThl PAcyeTOB U OOOCHOBBIBATH

IMMOJIYYCHHBIC BbIBO/IbI.

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

OK-1: cinocoOHOCTHI0 K A0CTPAKTHOMY MbILIJICHUIO, AHAJIU3Y, CHHTE3Y

OK-1: cnocoOHOCTBIO K 3HAaTh OCHOBHBIC MTOHATHUS, TEOPEMBI U METO]IbI
a0CTPAaKTHOMY MBIIICHHIO, OCHOBHBIX Pa3/IeJIOB BBICIICH MaTeMaTHKH;
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dHaJIN3y, CUHTC3Y

MareMaTu4ecKrue MOAEIH MPOCTEHIINX CUCTEM U
MIPOIIECCOB B €CTECTBO3HAHUM U TEXHHUKE

YMETb NIPUMEHSTh OCHOBHbBIE METO/IbI JINHEHHOMN
anreOpbl, MAaTEMaTHYECKOTO aHAIN3a U TEOPHU
BEPOATHOCTEH, aHATM3UPOBATh KOHEUHBIH Pe3yNbTar U
3P PEKTHBHOCTD PEATN3YEMBIX METO/IOB

BJIAJICTh HABBIKAMHU MCIIOJIb30BaHMUS MaTeMaTHIeCKOTO
armapara mpy peleH!H MPUKIATHBIX 3a/1a4

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI

SI3BIK peanu3anuu TUCUUILIMHBL Pycckuil.

Jucnuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3UO0C

1. J/IuneiiHasi 1 BEeKTOPHasA ajreopa.

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

2. O0OparHas Marpulla, paHr MaTpULbl U METO/IbI €r0
BeIYHCIICHNUSI. CUCTEMBI IMHEHHBIX alreOpandecKux
YPaBHEHUI 1 OCHOBHBIE METO/IbI UX PEIICHUS (METOT
Kpamepa, marpuunsiii meton, meton ['aycca). Teopema
Kponekepa-Kanennu. MccnenoBanue cuctem JTMHEWHBIX
anreOpanvdecKuX YpaBHEHUH Ha COBMECTHOCTh. [loHsATHE 00
UTEPAMOHHBIX METO[aX PEIICHUsI CHCTEM YPaBHEHHUH.

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 CBOICTBA, BEIUMCIICHUE, IPUMEHEHHUE.




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 IIJIOCKOCTH, MPSIMBIX B IPOCTPAHCTBE, IPAMON U
IJIOCKOCTH B IpocTpaHcTse. [lomsipHas cucreMa KoopauHar

5. Buael marpui. JleiicTBus Hax Marpuuamu. Metoabl
BBIYHCIICHHS onipeaenuTeneid. O0parHas MaTpuiia, paHr
Marpulbl. Pemienne cucreM JIMHEHHBIX anreOpandecKux
ypaBHEHUI 1o npaBuily Kpamepa, MaTpuyHbIM METOJIOM,
MetoqoM ["aycca. IlosHas cxema uccineqoBaHusl CUCTEM
JUHEHHBIX alreOpandecKuX ypaBHEHUN

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

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

8. OKpyKXHOCTb, IUIUTIC, TUTIEPOOJIa, IMapadoia, 0oIIHe
ypaBHEHHS KPUBBIX 2-TO TIOPSIKA, TPUBEICHNE YPaBHEHUN
KPHBBIX BTOPOI'O IMOPAJKa K KAHOHUYCCKOMY BUY.
[MonsipHas cuctema KOOpIUHAT.

9. Marpuupl, nelictBus Hag HUMH. OINpenenuTeny, ux
CBOMCTBA. MeTO/1bl BBIYUCIICHUSI ONIPEICTUTEIICH.
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10. O6parHast MaTpuIla, paHT MaTPUIIBI 1 METOJIBI €T0
BeIyUcIeHHsI. CHCTeMbI TMHEHHBIX alreOpanyecKux
ypaBHEHHI U OCHOBHBIE METO/bI UX peUIeHHs (METO.T
Kpamepa, marpuunslii metoa, Meton I'aycca). Teopema
Kponekepa-Kanemmm. MccnegoBanue cucteM JTUHEHHBIX
anreOpanvecKkrux ypaBHEHUH Ha coBMecTHOCTh. [TonaTue 06
UTEPAIIMOHHBIX METOAAX PEIICHUSI CUCTEM YpaBHEHHIA.

10

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.

10

12. CkansipHo€, BEKTOPHOE U CMEIIaHHOE TTPOU3BEIACHUS
BEKTOPOB, UX CBOWCTBA, BEIYUCIICHHUE, IPUMEHEHHUE.

10

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

10

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

10

15. IIpsimast Ha TUIOCKOCTH U B MIPOCTPAHCTBE, €€
ypaBHeHHs. B3auMHOe pacnonoxkeHue MpsiMbIxX Ha
IIJIOCKOCTH, MPSIMBIX B IIPOCTPAHCTBE, IPSIMOU U IIJIOCKOCTH
B ipocTpaHcTse. [lonspHas cuctema KoopAUHAT

10

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

10

17. IloBepxHOCTH 2-TO TIOpSIAKA.




2. IudpdepeHnnanbHOe HCUUCICHHE.

1. Ilepemennas BenruriHa. OyHKIMA OJHON U HECKOJIBKHUX
nepemeHHbIX. CriocoObl 3ananus. OCHOBHBIE
areMeHTapHbIe PYHKIMHU, UX cBOMCTBA M rpaduku. [Ipemen
NEePEMEHHOM BEIMUUHBI, IPEJIe MOCIe0BaTeIbHOCTH,
npeaen GyHKIMH B TOUKE.

2. beckoHneuHo Maibie 1 OECKOHEYHO OOJIbIINE (DYHKITHH.
Teopemsl o npenenax u ux npumeHenue. [Ipu3Haku
cyliecTBOBaHUS npeesioB. [IepBblil 3aMmedaresTbHbIH
npenen. Bropoit 3ameuarensHbiil npeaen. CpaBHEHNE
0ECKOHEUHO MaTbIX (YHKIIMHA. DKBUBAICHTHBIC OECKOHEYHO
MaJIble 1 OCHOBHBIE TEOPEMBI O HUX.

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

4. 3ama4n, MPUBOIAIINE K TTOHATHIO POU3BOTHOM.
Ornpenenenrie NPOU3BOJHON U YaCTHBIX MPOU3BOJHBIX, UX
reOMeTpUYECKU cMbICH. [Ipon3BOoIHAS CIIOKHON U
oOparHoii pynkuuit. [Ipon3BoAHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIHHA. Tabauia mpon3BOIHBIX

5. [Ipou3BogHas HESIBHOM, MapaMETPUIECCKON PYHKITAN
OJIHOM M HECKOJIbKUX TiepeMeHHbIX. Jlorapudmudeckoe
nuddepeHnrpoBaHme.

6. [IpuMeHeHne MPOM3BOAHBIX K UCCICIOBAHUIO (DYHKITHH.
OO6mas cxema rcciaeoBaHust (PYHKIIMH U TIOCTPOCHUE

rpaduka.




7. OyHKIHS OJJHOTO W HECKOJIBKUX MePEMEHHBIX, 00J1aCTh
orpenieNieHus, crnocoosl 3ananus. [lpeaen GyHKIUU B TOUKe
U TIpeien mociieioBarebHOCTH. CBOMCTBa OECKOHEYHO
MaJbIX U OCCKOHEUYHO OOJIBIINX BEIIMYMH, BEIYUCICHUE
MpeIesioB

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

9. Boluncnenue npou3BoIHON PYHKIIMH OJAHON
nepemeHHo#. Tabnuia nponsBoaHbIX. Haxoxaenue
YaCTHBIX MPOU3BOIHBIX. [Ipor3BOIHAS CTIOKHOU (DYHKIIHH.

10. IIpou3BonHas HEIBHON (YHKIIUU OJJHOTO M HECKOJIBKUX
nepemMeHHbIX. [Ipon3Boanas GyHKIMH, 3aJaHHON
napamerpuuecku. Jlorapupmuueckoe
muddepentmposanne.uddepennnan GyHKIUN 0AHOTO U
HECKOJIbKMX TIEPEMEHHBIX, IPUMEHEHNE U PEepeHIINAIOB B
npUOIMKEHHBIX BbIuncieHusX. [IponsBoinblie u

TG depeHIMATBI BBICIINX MOPSAKOB.

11. O6uras cxema uccienoBanusi GYHKIIMHM U IIOCTPOCHHE
rpaduka.

12. MuoxecTtBa. Onepannn HaJ MHOXECTBaMHU.
OtobpakxeHre MHOKECTB. MOIITHOCTh MHOKECTBA.
MHokecTBO JeHCTBUTEIBHBIX YUCEIL.

13. IlepemenHas BennurHa. QyHKIMS OJHONW U HECKOJIBKHUX
nepeMeHHbIX. CriocoOsI 3ananus. OCHOBHBIE
sNeMeHTapHble PYHKIUH, UX CBOWCTBA U rpaduku. [Ipexen
HepeMEHHOI BEIMYHHBI, TIPEJIEI ITOCIIeI0BAaTEIbHOCTH,
npezen GyHKIUU B TOUKE.

10




14. beckoHedyHO Malbie M OECKOHEUHO OOJIbIIHE (QYHKITUU.
Teopemsl 0 npenenax u ux npuMeHenue. IlpuzHaku
cyuiecTBoBaHus npeaenoB. [lepBelil 3aMeuarenbHbIi
npenen. Bropoi 3ameuarensHslii npeaen. CpaBHeHNE
OCCKOHEYHO MATBIX (PYHKITUH. DKBUBATICHTHBIC OECKOHEYHO
MaJible U OCHOBHBIE TEOPEMBI O HUX.

10

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

10

16. 3agauu, npuUBOIAIIME K MOHATUIO MPOU3BOTHOM.
Ornpenenenne NpoOU3BOJHON U YaCTHBIX MPOU3BOJHBIX, UX
TeOMETPUYECKHUI CMbICH. [Ipon3BOIHAS CIIOKHON U
oOparHoii pynkuuid. [Ipon3BogHbIE OCHOBHBIX
aneMeHTapHbIX QyHKIuH. Tabmuia mporu3BOIHBIX

10

17. Tlpon3BoiHas HESIBHOM, MapaMeTpUyecKoi PpyHKIun
OJTHOW M HECKOJIKUX NepeMeHHbIX. Jlorapupmuueckoe
g depeHIupoBaHue.

10

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

10

19. CgoiicTBa nudpepenuupyembix GyHKuui. Teopembl
®epMma, Posa, Jlarpanka, Komu. [IpousBoansie n

Qg depeHImanbl BEICIINX MOPAIKOB, hopmyna JleiOHUIA.
®opmyna Tewnopa. [Ipasuio Jlonurans.

10

20. [IpumeHeHne MPOU3BOAHBIX K UCCIICTOBAaHUIO (DYHKITHIA.
OO6mas cxema rcciae1oBaHust (QYHKIIMH U TIOCTPOCHUE

rpaduka.

10

3. UnTerpasibHoe ucUNCJIEHHUeE.

11




1. [TepBooOpazHasi 1 HEONIPEACIICHHBI HHTETPaJl.
I'eomeTpuueckuii cmbic, cBoiicTBa. Tabnuia mpocTermmx
MHTETPAIOB. IHTerprpoBaHue NoABEICHUEM O] 3HAK
muddepeHnmana.

2. Heomnpenenennslit uHTErpasl. MeToa noaBeeHUs MO/
3HaK quddepennrana. MeTon 3aMeHbI iepeMeHHo. MeTo
WHTETPUPOBAHMS IO YACTSM.

3. Onpenenennsblii uurerpan. ®opmyna Herotona-
JleiiOHu1a. 3aMeHa IepeMEeHHON, HHTErPUPOBAaHKE O
YacTsM.

4. IlepBooOpazHas U HEOIPEAEICHHBIN HHTETPAL.
I'eomerpuueckuii cmbicia, cBoicTBa. Tabnuia npocTermmx
MHTErpaioB. IHTErpupoBaHre MoABEACHUEM 10T 3HAK
muddepeHnmana.

10

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

10

6. ParmonanbHble QyHKIMH, UX pa3IoKEHHE Ha
npocreiinme apodu. HTerpupoBanne paroHaIbHBIX
(GyHKIMH 1 TPOCTEUIINX JpoOei.

10

7. HTErpHpOBaHIE TPUTOHOMETPUIECKUX (DYHKIHIA 1
HEKOTOPBIX UPPALUOHATBHOCTEH.

10

8. 3amauu, MpUBOASIIKE K OMPEACIEHHOMY UHTETpAly.
OO0m1as uaest MHTErpATbHOTO UCYUCIICHHS. Pasnmnyunbie
TUITIBI OTIPEJICNICHHBIX HHTETPaNioB. TeopemMa
CyLIECTBOBaHMSI, CBOMCTBA.

10
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9. Jlunelinbrit mHTETpAN, CIOcOOBI BeruuCeHus. Dopmyia
Herorona-Jleiibauna. HTErpupoBaHue 1o 4yacTsam u
3ameHo# nepemeHHoi. HecoOcTBeHHbIe nHTETpaIHI [ 11 2
pona. IIpu3Haku CXOAUMOCTH.

10

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

10

11. /IBo¥iHOM UHTETpaIl: ONpeeIeHNUE, CBOMCTBA.
Brruncnenue q1BOMHOrO HHTETrpalia B JEKAPTOBBIX
KOOpJIMHATAaX CBEJICHUEM K IOBTOPHOMY MHTETpaly. 3aMeHa
NEPEMEHHBIX B IBOMHOM HHTerpaie. Onpenenurens SJxkodu.
Boluucienue 1BOMHOIO MHTErpaia B MOJISPHBIX
KoopauHarax. [IpunoxeHust IBOWHOIO UHTErpaa.

10

12. TpoiiHo# UHTETpa: ONpeeieHue, CBONCTBA,
BBIUNCJIEHHE B JIEKApTOBBIX KOOpAUHATax. Berancienue
TPOWHOTO MHTErpajia B WINHAPUYECKUX U CHEPUUECKUX
KoopauHarax. [IpunosxeHns TpoHHOro HHTErpania.

10

13. KpuBoauHeHbIE HHTETPATBI: ONPEIeIeHIEe, CBOMCTRA,
BbIUHCIieHne. HTerpupoBanue moiaHoro nuddepenmuana.
[IpunokeHust KPUBOTMHEWHBIX HHTETPAIOB: TUIOIIAb,
paboTa CHJIBI.

10

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
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2. Jlunetinbie muddepeHmanbHple ypaBHEHU. Y PaBHEHHS
bepuymnu. uddepeHumansabie ypaBHEHHS B TIOJTHBIX
nuddepeHmnmranax.

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

Qg depeHIMaTbHBIE YPaBHEHHS IEPBOTO MOPSIAKA.
JIuHeitHble ypaBHEeHUS, ypaBHeHUE bepHynu. YpaBHeHue B
NOJHBIX AU depeHnuanax.

4. JIuneitHble OTHOPOAHBIE TH(PepeHIIHATEHBIC YPAaBHEHHS
N-TO MOPSJIKA C HOCTOSHHBIMU KO3((UITMEHTaMH.
CocraBrieHue ero o0IIero pemeHns Mo BUAY KOpHEH
XapaKTePUCTUYECKOT0 YPaBHEHUS, YaCTHOE
pemenue.JIlnneiinpie HeoHOPOIHBIEC U epeHnnaTbHbIE
YpaBHEHUS 2-T0 NOPsI/IKA C TOCTOSIHHBIMU

koo punmentamu. OThHICKaHUE YAaCTHOTO PEIICHHS 110 BUTY
MpaBOM YaCTH.

5. 3amaun, npuBoAALIME K TU(PPepeHIIHATEHBIM
ypaBHeHUsIM. OCHOBHBIE ONPE/IEIICHUS.
Huddepenunansubie ypaBHeHUs 1-ro nopsaka. 3amaua

10
Komm. luddepenunanbabie ypaBHEHUS C
pazzensomuMucs nepeMeHHbIMUu. O THOpOAHbIE
g depeHIMATbHBIE YpaBHEHUS
6. JIunelinpie quddepeHIHaTbHbIE YpaBHEHUS. Y paBHEHUS
bepuymnu. luddepeHumanpabie ypaBHEHHS B TIOJTHBIX 10

nuddepeHmnmanax.
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7. NubdepeHnnanbHbie ypaBHEHHsI BBICIIIAX MTOPSIKOB.
OO6umii Bug, obuiee pemienue. 3anada Komm. YpaBaenus,
JIOITyCKAIOIINE TOHUKEHHUE MopsAIKa. JInHeitHbIe
muddepeHIMaTbHbIe YPaBHEHHS N-TO TOPSJIKA, CBOWCTBA
YaCTHBIX PEUICHUI OJJHOPOIHOTO yYpaBHEHHUs. JInHeHas
3aBUCUMOCTD U HE3aBHCUMOCTH PYHKIHA. OnpenennTens
Bponckoro. CTpykTypa o0IIIero pemeHus.

10

8. Jluneiinbie oTHOPOHBIE MU GEpEeHITNATBHBIC YPaBHEHUS
C TIOCTOSIHHBIMU KO3(pPUIHIEHTaMK, UX 001Iee pelICHHE B
3aBHCUMOCTH OT KOPHEH XapaKTePUCTUIECKOTO YPaBHECHUSI.

10

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.

10

5. BeKTOpHBIN aHAJN3 U 3JIeMEHTHI TEOPUH MOJIsl.

1. Ckansapaoe nose. [loHsTHE TUHUI U TOBEPXHOCTEHN
ypoBHsl. [Ipon3BoaHas no HanpaBiaeHUO. [ paTueHT.

2. BekTopHoe noJie. BekTopHbIE€ TMHUHA BEKTOPHOTO TOJIS.
IToTOK BEKTOPHOIO MOJIS U €0 BhIUKCIEHUE. JluBepreHuus
BEKTOPHOTO MOJIsI, BEIYMCIIEHUE, CBOMCTBA. TeopeMa
Octporpaznckoro-I'aycca

3. CxansipHO€ 1oJ1€e, TMHUM U IOBEPXHOCTH YPOBHS,
IPOU3BO/IHAS 110 HAITPABIICHUIO, TPATHEHT.

4. BekropHoe nose. Bekropusie muHun. [10Tok BEKTOPHOTO
HOJISL.
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5. luBeprenuus BekTopHOro noiis. Teopema
Octporpanckoro-I"aycca.PaboTa BEKTOpPHOTO MOJTSL.
Hupkynsiiusa BekropHoro nossi. Potop. Teopembr Ctokca,
I'puna.

6. CxansipHoe nosne. [ToHsiTve TMHUIM 1 TOBEPXHOCTEN
yposHsi. [Ipon3BoaHas o HanpasneHuo. [ pagueHT.

12

7. BexTopHoe mose. BekTopHble THHIH BEKTOPHOTO TIOJISL.
IToTok BCKTOPHOT'O ITIOJIA U €0 BBIYUCIICHUC. I[I/IBCPFGHIII/ISI
BEKTOPHOTO I0JIsA, BBIYKMCIICHHE, CBOMCTBA. Teopema
Octporpaznckoro-I'aycca

12

8. Pabora cunooro nosst. KpuBonuzelnslil naTerpai 2-ro
poa. [lupkymsauus 1 poTop BEKTOPHOTO HOJIA, UX
BBIYMCIICHHE U CBOWCTBA.

12

9. ®opmynsl Ctokca u ['puna. uddepennmaipubie
oneparopsl 1-ro u 2-ro nopsiaka. CrenuaibHble BUAbI
BEKTOPHBIX IOJIEH U uX cBoiicTBa. Oneparop ['aMmuiibToHa

12

6. Ilocs1e10BaTEIbHOCTH U PSIBI.

1. YncnoBo# pan: onpeaeneHue, NOHATHE CXOAUMOCTU U
CyMMBI psjia. CBONCTBA CXOASIINXCS YUCIOBBIX PSIOB.
Heo0xoaumblii MpU3HAK CXOIUMOCTH U €r0
ciencrsue.JlocTaroyHbIe IPU3HAKA CXOIUMOCTH PSAOB €
IIOJIOKUTENBHBIMU YJICHAMU: IPU3HAKU CPABHEHUS,
Janambepa, paquKaabHbIi 1 UHTETPAIbHBIN PU3HAKU
Komm.
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2. OyHKIMOHABHBIE PSABL: ONpeeNieHHe, TOUKa U 00J1acTh
CXOJIMMOCTH, MTOHATHE O PABHOMEPHOU CXOJAMMOCTH,
nudepeHIpoBaHNEe U HHTETPUPOBAHUE PaBHOMEPHO
cxonsmuxcs psnoB. CTeneHHble psiibl, Teopema Aoers.
NurtepBan u panguyc cxonumocTu. CBOMCTBA CXOIAIIUXCS
CTETICHHBIX PSI/IOB.

3. Pan Teitnopa u MakinopeHna. PaznoskeHne 3nemMeHTapHbIX
dbynkuwmii B psan Teinopa u Makinopena. [Ipumenenne
CTEIEHHBIX PSII0B K IPUOIMKEHHOMY BBIUNCIICHUIO
3HaueHU QYHKIUI U ONPeIeICHHBIX HHTETPAIOB,
pemenuio 1udhepeHIHaTbHBIX YPaBHEHUH.

4. HeoOxoauMbIii ipu3Hak. JlocTarouHbie MPU3HAKH
CXOJMMOCTH 3HAKOIOJIOKUTEIbHBIX YUCIOBBIX PSIOB.

5. OyHKIMOHATbHBIE PsiibL, 0071aCTh CXOAUMOCTH.
CreneHHbI€ psibl, painyC, UHTEPBAI U 00J1aCTh
CXOJHMMOCTH.

6. UnciioBoil psiji: onpeaesieHue, MOHATUE CXOAUMOCTH U
CcyMMBbI psfa. CBOMCTBA CXOAAIIUXCS YACTOBBIX PSAJIOB.
Heob6xoaumblii pu3HaK CXOAMMOCTH U €TO CIIEJICTBUE.

12

7. JlocTarouHble MPU3HAKA CXOAUMOCTH PSAIOB €
MOJIOKUTEJIbHBIMU YWICHAMU: IIPU3HAKU CPaBHEHUSI,
Hanambepa, paguKaIbHbIA U MHTETPATbHBIA TPU3HAKH
Komm.

12

8. 3HakomepeMeHHbIe, 3HaKouepeRyromuecs psaabl. Teopema
JleitOHunna. JlocTarouHbIi NPU3HAK CXOIUMOCTH
3HaKOINEPEMEHHBIX PsJI0B. AOCOIIIOTHASA U YCIIOBHAA
CXO/IUMOCTh

12
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9. OyHKIIMOHABHBIE PSAABL: ONpeeNieHNE, TOUKa U 00J1acTh
CXOJIMMOCTH, MTOHATHE O PABHOMEPHOU CXOJAMMOCTH,
nudepeHIpoBaHNEe U HHTETPUPOBAHUE PaBHOMEPHO
cxonsmuxcs psnoB. CTeneHHble psiibl, Teopema Aoers.
NurtepBan u panguyc cxonumocTu. CBOMCTBA CXOIAIIUXCS
CTETICHHBIX PSI/IOB.

14

10. Psin Teitnopa u Maknopena. Paznoxenue
aneMeHTapHbIX GyHKIMMA B psan Teinopa u MaknopeHa.
[IpuMeHeHne CTeeHHBIX PSIIOB K NMPHOIKEHHOMY
BBIUMCJICHUIO 3HAYCHUH (PYHKIMIA U OTIpeieIeHHBIX
MHTETPaJIoB, petieHuo 1uddepeHInaabHbIX YPaBHEHHIA.

14

11. O606menHsIi psig Pypre. TpuroHOMETpUIECKUN P
®Oypse Ha [-1; 1]. Teopema Jupuxie. Psag Oypwe ans
YEeTHBIX U HeueTHHIX pyHKuuid. Pag @ypee uHa [0; 1].
CKOpOoCTh CXOIUMOCTH psiia Dyphe.

14

7. Teopusi pyHKIUH KOMILIEKCHOTO NEPEMEHHOrO0.

1. @yHKIMSA KOMIUIEKCHOTO EPEMEHHOT0. DJIeMEHTapHbIe
(GYHKIIMN KOMIUIEKCHOTO IepeMeHHOoro. ['eomeTpuueckue
CBOWCTBa, npesen u AuddepeHurpoBanme GyHKIUN
KOMIUTIEKCHOTO IIEPEMEHHOTO.

2. IlpeobpazoBanus Jlamuiaca u ero cBoicTBa.

3. OcHOBHBIE JIeMEHTapHbIE (PYHKIIMH KOMIUIEKCHOTO
nepemeHHoro. [Ipenen u HempepbIBHOCTH (DYHKITUU
KOMIUIEKCHOTO IEPEMEHHOTO.

4. Ilpeo6pazoBanus Jlamiaca u ero CBOMCTBA.

5. ®yHKIHUS KOMIUIEKCHOTO NTEPEMEHHOTO. DJIEMEHTapHbIC
(GYHKIIUM KOMIUIEKCHOTO IePeMEHHOT0. [ eoMeTprueckue
CBOMCTBA, npenen u nuddepernupoBanue GyHKIIHHA
KOMILJIEKCHOTO MEPEMEHHOTO.

14
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6. UaTerpupoBanre PyHKIIMNA KOMILIEKCHOTO TTEPEMEHHOTO.

WuTerpanpHas TeopeMa u uHTErpanbHas hopmyna Kommu.

Psan Jlopana. Knaccudukarust n301MpoBaHHBIX 0COOBIX 13
TOYEK aHATUTUYECKON QPyHKIUHU. BbraeTs! u ux

MPUIIOKEHUS.

7. IIpeobpazoBanue Jlammaca u ero CBOMCTBa. 12
8. IIpeoOpazoBanue Jlarmaca 1 ero CBOMCTBA.

N3obpaxkenus mpocTeimumx opuruHainoB. Tadnuma 12
nzoopaxenuii. OoparHoe npeodpazoBanue Jlammaca.

9. OnepaoHHbII MeToA peieHus AuQdepeHInaTbHBIX 12

ypaBHEHUI U cucteM nuHepeHInaTbHBIX YPaBHEHUH.

8. Teopusi BeposiTHOCTEH 1

1. Teopema 0 BEpOSTHOCTH CYyMMBI COOBITHUN. Y CIIOBHBIC
BepOATHOCTH. DOPMYIIBI IIOJTHOU BEPOSATHOCTH U baiieca.
Teopema o0 BeposSTHOCTH Mpou3BeaeHHs cOObITHIL. [loHsATHE
NIOCJIEA0BATEIbHOCTH HE3aBUCUMBIX UCIIBITaHUM. Cxema
bepnynnu n nonuHoMuansHas cxema. [Ipenenbubie
teopemsl Ilyaccona u Myaspa-Jlamaca.

2. IUCKpETHBIE U HENIPEPHIBHBIE CIIy4aiiHbIE BEJTMUNHBI U
crocoObl uX 3a1anust. YucaoBble XapaKTepUCTUKU
CIIy4aiiHbIX BEJIMYHMH. 3aKOHBI PaCIIPEIEICHNs CIIyYalHbIX
BesnuuH. [IpenenbHbie TEOpEMBI TEOPUU BEPOSITHOCTEH.
Cucrema JByX Clly4dailHbIX BEJIMYHH.

3. ToueuHble U HHTEpBaIbHBIE OLIEHKU. [TocTpoeHue
JIOBEPUTENIBHBIX UHTEPBAIOB. CTaTuCTHYECKAsA IPOBEPKA
runotes. [[puHIun MakCUMaIBHOTO MPaBIONOA00uS.
Craructuueckue MeToibl 00pabOTKH IKCIIEPUMEHTAIIbHBIX
JIQHHBIX.
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4. JIuckpeTHas ciydaitHas BeJIMYMHA: CTIOCOOBI 3ajaHus,
YUCJIOBBIEC XaPAKTEPUCTUKH. 3aKOH pacrpeieTIeHus
JTUCKPETHOM CITy4aillHOW BETMYMHBI, ONHOMHATLHOE
pacnipenenenue, pacupenenenue [lyaccona.

5. HenpepsiBHad ciydaiiHad BennyuHa. OyHKIHA
pacrpesneneHus BepOsITHOCTEH, PYHKLUS INIOTHOCTH
pacnpeencHuss BEpOSITHOCTH HENIPEPBIBHON CIIy4aiiHOU
BEJIMYMHBI U UX CBOMCTBA. UMCIIOBBIE XapaKTEPUCTUKH
HENPEPBIBHBIX CITyYallHbIX BEJIUYMH.

6. I'enepanbHas 1 BBIOOPOYHAs COBOKYITHOCTH.
Craructuyeckoe pacrpeielleHue BHIOOPKH. DMIUpUYEcKas
¢yHkuus pacrpenenenus. [1oIuron u ructorpamma.
TodeuHbIe OLIEHKH ApaMETPOB PACTIPEICTICHHUSI.

7. OneMeHTbl KOMOMHATOPUKH. [TOHATHS TepecTaHOBOK,
pa3sMelIeHni, COYeTaHnil 1 nmoacyeT ux uncia. [Ipasuna
CJIO’KEHUS U yMHOXKeHus1. CiryuaiiHble coObITHS. AnreOpa
COOBITHI. DIeMeHTapHas TEOPHs BEPOSTHOCTEH.
[TpocTpaHCTBO 311€MEHTapHbBIX COOBITHIA. Anrebpa
cOOBITHNA. AKCHOMaTH4YECKOE OCTPOCHUE TEOPUH
BEPOATHOCTEW. Maremarnyeckue OCHOBBI TEOPUHU
BEPOSITHOCTEH.

15

8. Teopema 0 BEepOSITHOCTH CYMMBI COOBITHH. Y CIIOBHBIE
BepOATHOCTH. DOPMYIIBI IOJTHOU BEPOSATHOCTH U baiieca.
Teopema o0 BeposSTHOCTH Mpou3BeaeHHs cOObITHIL. [loHsATHE
NI0CJIEA0BATEIbHOCTH HE3aBUCUMBIX UCIIBITaHUM. Cxema
bepnynnu n nonuHoMuansHas cxema. [Ipenenbubie
teopemsl Ilyaccona u Myaspa-Jlamaca.

15
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9. JIucKpeTHbIEC U HEMPEPHIBHBIC CIIyYaHbIE BETUYMHBI U
crocoObl uX 3ananusi. YUcIoBbIe XapaKTEPUCTUKU
CIIyYalHbBIX BEJIMYMH. 3aKOHBI pacpeAesiCHUs CIyYalHbIX
BenuuuH. [IpenenbHbie TEOpEMbl TEOPUH BEPOSITHOCTEH.
CucreMa ABYX CIIy4ailHBIX BEJTUYHUH.

15

10. 3anaum mareMaTu4ecKkou cTaTucTUKU. [ eHepanbHasi u
BBIOOPOYHAsT COBOKYITHOCTHU. PemnpeseHTarnuBHas BBIOOpKA.
Omnupudeckas QyHKius pactipeaeneaus. [loauron u
TUCTOrpamMMa.

15

11. DieMeHTHI MAaTEMAaTHIECKOM CTaTUCTUKM,
BapuanroHHBIH psiji, THCTOTpaMMa U MTOJIMTOH YacToT.
OMnupudeckas GyHKIUS pacripenenenus. Bertbopounoe
CpeHee, BRIOOpOYHAs JUCTIEPCHS.

17

12. Toueunsle u UHTEpBAIBHBIE OLEHKHU. [locTpoeHne
JIOBEPUTENbHBIX UHTEPBAIOB. CTaTucTHUECKas IpOBEpKa
runotes. [IpuHIMN MakcUMaTbHOTO MPaBIONO100uS.
Craructuyeckue MeToabl 00pabOTKH IKCIIEPUMEHTATBHBIX
JTAHHBIX.

17

Bcero

23

32
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10.

I1.

12.

13.

14.

15.

16.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Kypour A. T'. Kypc Beiciueit anreopsl: yueOHuk /it By30B(CII0.: Jlans).

I'mypman B.E. Teopust BeposiTHOCTEN 1 MareMaTuyecKas CTaTUCTUKA: yuel.
nocobue ams 6akanaspoB(Mocksa: FOpaiir).

bepmant A. @., Apamanosuu U. I'. Kparkuii Kypc MareMarnyeckoro
a”Haim3a: yueO. mocodue s cTyieHToB By30B(MockBa: JlaHb).

Hanko I1. E., ITormos A. I'., KoxxeBuukona T. f1., Jlanko C. I1. Beicmras
MareMaThKa B yIpaKHEHHUIX U 3a/1a4ax: [yuyeOHoe mocoOue /1jsl By30B]
(Mocksa: ACT).

I'mypman B.E. PykoBOACTBO K pELICHHIO 337a4 IO TEOPUU BEPOSITHOCTEN U
MareMaTU4eCcKo CTaTUCTUKH: Y4eOHOe TocoOue /17isi OakanaBpoB.;
pexomenaoBad MO P®(M.: FOpaiir).

ITucemennsiit 1. T. KoHcnekT KU MO BBICIIEH MaTeMaTUKe: MOJHBIA KypC
(Mockga: Atipuc-IIpecc).

Uynecenko B. ®@. CO0opHUK 3a1aHui 110 CHICIUATHHBIM KypcaM BBICIIEH
MareMmaruku. TumoBble pacueTsl: yuebHoe mocooue(Mocksa: Jlans).
Ocunoga C. U., byrakosa C. M., bypauenko M. B., Kpacukosa H. C.,
Cemymiesa A. 1O., Tepemenko 1O. A., Ocunos B. B., Irnarosa B. A., I'eBenb
JI. M., Knumosuu JI. B., bepe3una 3. B., ApryxoBa A. T., byraesa T. I1.
Maremaruka-1: 31eKTpOoH. y4e0.-MeTOI. KOMILJIEKC TUCIUILUIMHBI
(KpacHosipck).

Uneun B.A., Tlo3nsik O.I'. AHanmuTHdeckas reomeTpusi: yued. mocodue s
cTya. Beicil. yueO. 3aBeaeHuii(M.: DUSMATIINT).

Ps6ymxo A.I1., bapxaros B.B., Jlepxxasen; B.B., FOpyts U.E., Psa6ymxko A.Il.
COOpHUK UHIMBUYATbHBIX 33[JaHUI 1O BBICHIEH MaTeMaruke: Yueol.
noco6ue B 3 y(MuHck: Beimiiias mkona).

Mokpocinoes JI. [. 3anaun u ynpakHeHuUs 10 BBEJCHHUIO B MaTeMaTU4eCKUI
aHanu3: yuebHoe nocobue(Kpacnosipck: KpacHosipckast akaneMust lIBETHBIX
MeTauioB U 300Ta [[TALIMu3]).

OcumnoB B. B. [luddepennmansubie ypaBHEHUS: Y4eOHOE TOCOOUE IS
CTYJIEHTOB TEXHUYECKUX YHUBEPCUTETOB U akaneMuii(KpacHospck:
KpacHosipckas akageMust IIBETHBIX MeTaIOB U 30710Ta [ALIMu3]).
Ocwunos B. M., Ocunos B. B. Oneparnnonsoe ucuucienue: yued. mocodue
(Kpacnosipck: CDY).

I'maskoBa A. I1., ApacinanoBa M. H. DiemMeHTHI BEKTOPHOI anreOphl: METO/I.
yka3. K npakT. 3aaTusaM(Kpacnosipck: COY).

I'esens JI. M., ButBuiikas B. H. DiieMeHTbl BEKTOPHOTO aHAINU3a:
METOANYECKUE YKA3aHUS K MPAKTUUECKUM 3aHATUSIM JJIS CTYJEHTOB BCEX
cnenuanbHocTe(KpacHospek: KpacHosipckuil yHUBEPCUTET LIBETHBIX
MeTauioB U 30j0T1a [['YLIMu3)).

Tepemenko FO. A., ApacnanoBa M. H., Ky6oukosa H. b. Heonipeaenennsiii
MHTETPAIL: METO/I. YKa3. K MPAKT. 3aHATUSAM JUJISl CTYACHTOB BCEX CIIEIL.
(Kpacuosipck: I'VIIMu3).
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17.

18.

19.

20.

21.

22.

3arubanoB B. V. ®yHKINK KOMITJIEKCHOTO MIEPEMEHHOT0: METO/I. YKa3. 10
TUTIOBOMY pacdeTty aJis cTyneHToB Beex crell.(Kpacunospek: UIIL KI'TY).
byrtakosa C. M. JIuneitHas 1 BeKTOpHast anredpa. AHaAIUTHYECKasT
reoMeTpus: yueo. mocobue k npaxrt. 3aHaTusM(KpacHospck).

Ocunosa C. 1., byrakosa C. M., Ocunos B. B. [Ipaktnkym no cnenuaibHbIM
r71aBaM BBICIIIEH MareMaTHKu: yueOHoe mocoOue i CTyI€HTOB By30B 1O
nmuciuIuinHe "MareMaruka: MeToAbl MaTeMaTHIeCKOM

craructuku" (Kpacnosipck: COY).

Tepemenko FO. A., Urnarosa B. A. Maremaruka. Y. 4: y4e0.-MeTO/I.
nocobue ajst KOHTpoA. padot [ans ctynenTos cren. 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: COY).

Tepewenko FO. A., UrnaroBa B. A. COOpHUK KOHTPOJIBHBIX 33/1aHUI 1O
BbIciiel Maremaruke: yacthb 3(KpacHospck: Cubupckuii penepanbHblii
yauBepcutet [CDVY]).

Boprakosckuii A. C., [lautenees A. B. JIunelinas anreOpa v aHaTUTHYECKas
reometpus. [Ipaktukym: Yaebnoe mocoobue(Mocksa: OOO "Hayuno-
uznarensckuii nentp MHOPA-M").

4.2 JIMueH3UOHHOe ¥ CBOOOXHO pacHpoCcTpaHsieMoe MPOrpaMMHOe

o0ecrieyeHne, B TOM YHCJIe OT€YeCTBEHHOT0 MPON3BOACTBA (IPOrpaMMHOe
odecreyeHne, Ha KOTOPOe YHHBEPCHTET HMeeT JMIEH3UI0, a TAKKe CBODOTHO
DACMDOCTDAHsIEMOE MIDOIDAMMHOe 0fecredeHmne):

l.

MeTtoiMka IpOBEICHUS 3aHATHH JTOTYCKaeT UCTIOIb30BaHNE TEXHUUECKHIX
cpeacTB (IPOSKTOPBI, MHTEPAKTUBHBIC TOCKH), 00CCIICYCHHBIX
COOTBETCTBYIOIINM MPOTPAMMHBIM 00ECTIEYCHHEM, TTPEIIaraeTcs
MIPUMCHEHHE BBIYUCIUTEILHON TEXHUKU M CTaHTaPTHHIX MTAKETOB
NpuKIaaHbIX porpamm (Maple, MathCad, Math-Lab u ap.).

4.3 NUurepHeT-pecypchl, BKIAWYAsA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

VYyeOHas 1 HayyHast IuTeparypa 1o Kypey. KomnbroTrepHsle 1eMOHCTpaluu,
CBSA3aHHBIC C ITPOrPaMMON Kypca, KOMIIBIOTEPHBIE IEMOHCTPALINH,
TEXHUYECKHE BO3MOXHOCTH Ul KX IPOCMOTPA U IPOCITYLIUBAHHUS.
CBoboansblil noctyn B UHTEpHET, HATWYHE KOMIIBIOTEPHBIX IPOTPamMM 0OIIEro
Ha3HA4YCHMUS.

2. Omnepanmonnsie cuctembl: cemeiictBa Windows (He Hmke Windows XP).

S ®@oH OLIEHOYHBIX CPEICTB

OreHOYHBIE CPEICTBA HAXOATCS B MPUIIOKEHUU K PadOYUM MpOorpamMMam
JTUCITUTUIHH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, He0OX0AMMAS JIsl OCYLIECTBJICHMSI

00pa30BaTeJIbHOIO NMPoLEcca MO JUCHUILINHE (MOTYJII0)
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Meroauka npoBeIeHHs 3aHATUHN JOIYCKAeT KaK UCII0JIb30BAaHUE TEXHUYECKUX
CpeICTB (IPOEKTOPHI, MHTEPAKTUBHBIE TOCKH), TaK U KJIACCUYECKUE Ay AUTOPHBIE
3aHATHS, O0ecrieYrBaeMble CTaHAAPTHBIMU MarepualbHO-TEXHUYECKUMHU
CPEICTBAMH.

JIeKIIMOHHBIE ayAUTOPUH JOJKHBI OBITH 000PY10BAHBI COBPEMEHHBIM
BUJICONPOEKIMOHHBIM 000PYI0BaHUEM JUIsI PE3EHTALIHM, CpecTBaMuU
3BYKOBOCIIPOU3BEEHUS, DKPAaHOM, U UMETh BbIX0J B MIHTEpHET, a TakKe UMETh
WHTEPAKTUBHYIO IOCKY WJIU JOCKY Il IHCbMa MapKepaMH.

[Tomernenus 715t TPOBEACHUSI CEMUHAPCKUX 3aHSATUHN JOJKHBI UMETh
MYJIbTUMEIMIHHOE 000pYyI0BaHKE, a TAKKEe UMETh UHTEPAKTUBHYIO IOCKY HJIU
JIOCKY JUIsl MIChMa MapKepamu, y4eOHYyI0 MeOelb.

bubnuoTeka omKHA UMETH paboure MecTa JJisl CTYJIEHTOB, OCHAIIIEHHBIE
KOMIThIOTEPaMH C IOCTYIIOM K 0a3aM JIaHHBIX, JIOKATbHYIO CETh YHUBEPCUTETA U
HNnTepHer.

Harnsgaasle mocooust:

a) IEMOHCTpPAIMOHHBIE TTOCOOUS (TabJUIIBI, CXeMBI, TpapuKH, TUarpaMMBbl,
BUCO(parMeHThl);

0) mocoOusi Ha OCHOBE Pa3IaTOYHOro Marepuaia (KapTOUKH C 3aJaHUSIMU U
3a1a4aMu, KCEPOKOMUHU (PparMeHTOB MIEPBOUCTOYHUKOB);

B) 3JIEKTPOHHBIE NIPE3EHTALUY.

OcBoeHue JAUCHUIIIIMHBI HHBAINAAMU 1 JIMIaMH C OTpaHNYCHHBIMU
BO3MOXHOCTAMHU 300POBbA, B 3aBUCUMOCTH OT HO3OJIOFPII>1, OCYHICCTBIISICTCA C
HCIIO0JIb30BAHUECM CPCACTB O6y‘—ICHI/IH O6H_[CFO H CIICHHUAJIBHOI'O HAa3HAYCHU .
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