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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:

. BOCIIUTAHWE JOCTaTOYHO BBICOKOH MAareMarndecKol KyJIbTYpHI,
MO3BOJISIONICH CAMOCTOSITEIBHO PACcIIUPATh MareMaTHYecKue 3HAHUS W MPOBOAMTH
MareMarn4ecKuil aHaInU3 NPUKIAIHbIX HHXEHEPHbIX 3a/1a4;

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

. 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 OOY4YarOIIMXCS HAaBBIKOB IO paboTe C MareMarnyecKuM
anmaparoM JIMHEHMHON anreOpbl, AaHAIMTUYECKOW TEOMETPHH, MareMaTH4ecKOro
aHaIM3a, TCOPUU BEPOSITHOCTEN U MAaTeMaru4eCKOW CTaTUCTUKH;

O MOJATOTOBKA OOYYaIOIIUXCS K CHUCTEMHOMY BOCHPUSTHIO NaTbHEUIIUX
JTUCIUIUIMH U3 Y4eOHOTO IJIaHa, UCTIOIB3YIONINX MaTeMaTHYeCKUE METO/IBI,

O MOJIy4YeHHUE TPEACTAaBICHUA OO0 OCHOBHBIX HJIESIX U METoJax,
pa3BUTHE CIIOCOOHOCTEN CO3HATENBHO UCIIOJIb30BATH Marepuai Kypca;

O YMEHUE paz0ouparhCcsi B CYIIECTBYIONIMX MareéMaTUYECKUX METOAax M
MOJEJNSIX U YCIOBUSIX UX MPUMEHEHUS Ha MPAKTUKE;

[] YMEHUE OCYIIECTBIISITH COOp, aHATM3 U 00pabOTKY CTaTUCTHYECKUX
JAHHBIX, HEOOXOIUMBIX IS PEIICHUSI TPOPECCUOHATBHBIX 3a/1ay;

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 Pa3JICJIOB BBICIICH MaTeMaTHKU;

3




dHaJIN3y, CUHTC3Y

MareMaTH4ecKue MOJAEH MPOCTEHIINX CUCTEM U
MPOIIECCOB B €CTECTBO3HAHUH U TEXHUKE

YMETb NIPUMEHSTh OCHOBHbBIE METO/IbI JINHEHHOMN
anreOpbl, MAaTEMaTHYECKOTO aHAIN3a U TEOPHU
BEPOATHOCTEH, aHATM3UPOBATh KOHEUHBIH Pe3yNbTar U
3P PEKTHBHOCTD PEATU3YEMBIX METOIOB

BJIAJICTh HABBIKAMHU MCIIOJIb30BaHMUS MaTeMaTHIeCKOTO
armapara py peleHUH MPUKIIATHBIX 33134

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI

SI3BIK peanu3anuu TUCUUILIMHBL Pycckuil.

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




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CemecTtp
Bcero,
. 3aUeTHBIX
Bun yue6HO# paboThI - 2134
(akam.gac)

KonrakTHas padora ¢ 8,03 (289)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 3,31 (119)
MIPAKTUYECKUE 3aHATHS 4,72 (170)
CamocrosiTesqbHas padora 8,07 (323)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |2 (72)

(3auér) (Ix3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU 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.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

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

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. [IpssMoyrobHbIi Oasuc.

4, CKEU'I}IpHOC, BCKTOPHOC U CMCIIAaHHOC IMPONU3BCACHUA
BCKTOPOB, UX CBOI\/IICTBa, BBIYHUCJICHUC, IPUMCHCHHC.




5. IImoCKOCTh B IPOCTPAHCTBE U CIIOCOOBI €€ 3a1aHusl.
B3anmHoe pacnonokeHue mIockocTe. Paccrosinue ot
TOYKH JI0 IIJIOCKOCTH.

6. IIpsimas Ha INIOCKOCTH U B IPOCTPAHCTBE, €€ ypaBHEHMUSL.
Bzanmuoe PaCcoJIOKCHUC IMMPAMBIX Ha INIOCKOCTH, MPSAMBIX
B IIPOCTPAHCTBE, MPSAMOMN U MJIOCKOCTH B IIPOCTPAHCTBE.
[TonspHas cucreMa KOOpAUHAT

7. O011iee ypaBHEHHE JIMHUNA BTOPOTO MOPSIKA.
OKpyKHOCTb, 3JUIMIIC, runiepOoa, mapadoa: ux
KaHOHMYECKUE PaBHEHHSI, OCHOBHBIE XapaKTEPUCTHKH U
cBoiicTBa. [IpuBenenne oOiero ypaBHeHHS JIMHIUHA BTOPOTO
HOPSI/IKa K KAHOHUYECKOMY BHITY.

8. BxogHoe TecTpoBaHue

9. Bunbl marpun. JleiictBus Hax Marpuamu. Metobl
BBIYMCIICHHUS] ONPEICIIUTEIIEH.

10. O6parnas marpuua, pair Marpuibl. Pemenue cuctem
JUHEHHBIX AIreOpandecKuX YpaBHEHH 110 TTPaBIITY
Kpamepa, marpuunbsiM MeTo10oM, MeTosioM [aycca. [lonHas
CXeMa MCCIIeJ0BaHMSI CUCTEM JIMHEWHBIX areOpanuecKux
YPaBHEHUM

11. JIuneiinble onepannu Haj BeKTopamu. JInHeliHas
3aBHCHMOCTb M HE3aBUCUMOCTb BEKTOPOB. basuc,
paznoxkeHue no 6azucy.

12. CxangpHoe pou3BeIeHNE BEKTOPOB, YCIOBHE
OpPTOTOHAIBHOCTU. BeKTOpHOE U cMelIaHHOE IPOU3BEIEHUE
BCKTOPOB, YCJIIOBUA KOJNIMHCAPHOCTU U KOMIIJIAHAPHOCTHU
BEKTOPOB.




13. IlimockocTh B IpOCTpaHCTBE, €€ ypaBHeHUs. [Ipsamas B
MIPOCTPAHCTBE, 33/1a4X Ha B3aMMHOE PACTOI0KEHHUE MPSIMON
u riockoctu. [Ipsimas Ha MI0CKOCTH.

14. Okpy>XHOCTb, AILIUIIC, TUTIEPOOJIa, TTapadoJa, odmre
YpaBHEHUS KPUBBIX 2-TO MOPSJIKA, IPUBEACHUE YPaBHCHHIA
KPHUBBIX BTOPOTO TOPSIJIKA K KAHOHUYECKOMY BU]TY.
[TonspHasa cucrema KOOpAUHAT.

15. TIpomexyTOUHBIN KOHTPOJIb (TEMAaTU4eCKOe
TECTUPOBaHUE, KOHTPOJIbHAs PaboTa).

16. Marpuuebl, neiicteust Hag HUIMU. OnpeIeTuTeNnn, UX
CBOMCTBA. MeTO1bl BBIYUCIIEHUSI ONPEICTUTEIICH.

17. O6parHast MaTpuIla, paHT MaTPUIIBl 1 METOJIBI €T0
BeIuucieHHst. CHCTeMbI TMHEHHBIX anreOpandecKux
YpaBHEHHI U OCHOBHbIE METO/IbI UX PEIIEHUS (METO/
Kpamepa, marpuunslii metoa, Meron I'aycca). Teopema
Kponekepa-Kanemmm. MccinegoBanue cucteM JIUHEHHBIX
anreOpanvecKkux ypaBHEHUH Ha COBMeCTHOCTh. [loHsTHE 00
UTEPAIMOHHBIX METOJaX PEUICHHs CUCTEM YPaBHEHHUH.

18. BekTopsl, JIMHEHHbBIE ONIEpallU HAJl BEKTOPaMHU.
JIvHeiHas 3aBUCUMOCTh U HE3aBUCUMOCTh CUCTEM
BeKTOpOB. baszucel B R2 u R3. Paznoxxenue BexkTopa mno
Oazucy. [Ipoekmus BekTopa Ha och. [IpsMOyTONbHBIN Oa3uc.

19. CkansipHoe, BEKTOPHOE U CMEIIaHHOE TTPOU3BEACHUS
BEKTOPOB, UX CBOWCTBA, BBIYHCIICHUE, IPHMEHEHHE.

20. JInneiinsle oneparopsl. Marpuia TMHEHHOTO
oneparopa. CoOCTBEeHHBIC 3HAYCHUSI U COOCTBEHHBIE
BEKTOPbI




21. [110CKOCTh B IPOCTPAHCTBE U CIIOCOOBI €€ 3a1aHusl.
B3anmHoe pacnonokeHue mIockocTe. Paccrosinue ot
TOYKH JI0 IIJIOCKOCTH.

22. Ilpsimast Ha TJIOCKOCTH M B IPOCTPAHCTBE, €&
ypaBHeHHUsI. B3auMHOe pacmiosioxkeHne NpsMbIX Ha
IUIOCKOCTH, MIPSIMBIX B MPOCTPAHCTBE, NPSIMOM U IIIOCKOCTH
B ipocTpaHcTse. [lonsgpHas cuctema KOopAUHAT

23. OO011ee ypaBHEHUE JIMHUN BTOPOTO MOPSIKA.
OKpyKHOCTb, 3JUIMIIC, runiepOoa, mapadoa: ux
KaHOHMYECKUE PaBHEHHSI, OCHOBHBIE XapaKTEPUCTHKH U
cBoiicTBa. [IpuBenenne oOiero ypaBHeHHS JIMHIUHA BTOPOTO
HOPSI/IKa K KAHOHUYECKOMY BHITY.

24. I1oBepXHOCTH 2-T0 MOPSAJIKA.

2. InpdepennuanbHoe HCUHMCTIEHHE,

1. ITepemennasa BennurHa. OyHKIUA OJJHOM U HECKOIBKHUX
nepeMmeHHbIX. CriocoOsl 3ananusi. OCHOBHBIE
arieMeHTapHble QYHKINU, UX cBoMcTBa U rpaduku. [Ipeaen
NEePEMEHHOM BEIMYUHBI, IPeJIe] NOCIE0BaTeIbHOCTH,
npeaen GyHKIMH B TOUKE.

2. beckoneyHo Maibie 1 OECKOHEYHO OOJIbIINE (PYHKITHH.
Teopemsl 0 npenenax u ux npumeHenue. Ilpusnaku
cyuiecTBoBaHus npeaenoB. [IepBelil 3amMeyarenbHbIi
npenen. Bropoi 3ameuarensHslii npenen. CpaBHeHNE
OCCKOHEYHO MATBIX QYHKIIUA. DKBUBAICHTHBIC OECKOHEUHO
MaJible U OCHOBHBIE TEOPEMBI O HUX.

3. Ilpupamenue ¢pynkuuu. HernpepsIBHOCTH GyHKINU B
TOYKE U Ha MHOXecTBe. TOoukM pa3psiBa M UX
KJIacCH(UKaIus.




4. 3anaun, NPUBOSIIME K MOHITHIO MPOU3BOIHOM.
OmnpeneneHne MPOU3BOTHON U YaCTHBIX MMPOU3BOIHBIX, HX
reoMeTpudeckuii cMbIci. [Tpon3BoIHAs CII0KHON 1
oOparHoii pyukuuii. [Ipon3BoHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIu. Tabnuiia mponu3BOIHBIX

5. I[Ipou3BogHas HESIBHOM, MMapaMETPUICCKON PYHKITUN
OJIHOM M HECKOJIbKUX MepeMeHHbIX. Jlorapudmmueckoe
nuddepeHnrpoBaHme.

6. luddepenmnuan, reoMeTpu4eCKuil CMBICI,
MHBapHaHTHOCTH (opMmbl. [Ipumenenue muddepeHuana Kk
NpUOIKEHHBIM BbhIaucieHusM. [IponsBoaHbie 1
muQQepeHIraTbl BEICITNX TOPSIIKOB.

7. CpoiictBa quddeperunpyembix pynkuuid. Teopembl
®epma, Ponns, Jlarpanska, Komm. [IpousBonneie n
muddepeHIManbl BBICIINX NOPAIKOB, popmyia JleiiOHuma.
®opmyna Tennopa. IIpasuito Jlonuras.

8. [IpuMeHeHne MPOU3BOIHBIX K UCCIIEJOBAHUIO (DYHKITHA.
O61mmas cxema uccienoBanus GyHKIUU U IOCTPOSHHE

rpaduka.

9. OYHKIHS OJJHOTO ¥ HECKOJIBKHUX TIEPEMEHHBIX, 00JIacTh
ompenenaeHus, cnocoOsl 3ananus. [Ipenen GpyHKIUNU B TOUKE
U TIpeJieNt mocneaoBarenbHocTH. CBOHCTBA OECKOHEUHO
MaJIbIX ¥ O€CKOHEYHO OOJIBIIINX BEJIMYHH, BEIUMCICHHE
Mpe/iesioB

10. IlepBbIii 3aMeuarenbHbI npeaen. Bropoit
3amevaresIbHbIN Ipeses, CpaBHEHHE OECKOHEUHO MabIX
BEJIMYMH

11. HenpepsiBHOCTD (pyHKIMU. TOUKM pa3pbiBa U UX
KIaccuukanus.
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12. Beraucienue mpou3BoIHON GyHKIIUHA OJHOU
nepemenHoi. Tabnuia npon3BoaHbIX. HaxoxaeHue
YaCTHBIX MPOU3BOIHBIX. [Ipor3BOAHAS CTI0KHON (DYHKITHH.

13. TIpousBoaHas HEIBHOU (DYHKITMH OJTHOTO M HECKOJIBKUX
nepeMeHHbIX. [Ipon3BoaHas GpyHKINH, 3a1aHHON
napameTpuuecku. Jlorapudpmuaeckoe

Qg depeHIpoBaHHE.

14. Tuddepennman pyHKIMHA OTHOTO U HECKOJIBKUX
NEPEMEHHBIX, IPUMECHEHUE TUPPEPEHITHAIOB B
PHUOJIVKEHHBIX BRIYMCICHUSX. [[pOM3BOIHEIC U

T epeHIHaTbI BEICITUX TOPSIIKOB.

15. O6mias cxema rccneaoBanusi PyHKIIMUA U TIOCTPOCHUE
rpaduka.

16. ITpoMexyTOUHBIN KOHTPOJIb (TEMaTn4ecKoe
TECTUPOBAHUE, KOHTPOJIbHAS padoTa).

17. MuoxectBa. Onepauuu HaJ MHOXECTBaMHU.
OtobpakxeHre MHOKECTB. MOIIIHOCTh MHOKECTBA.
MHokecTBO IeHCTBUTEIBHBIX YUCEI.

18. IlepemenHas BennurHa. QYHKIMS OJHONW U HECKOJIBKHUX
nepeMeHHbIX. CriocoOsl 3aanus. OCHOBHbIE
aNIeMEeHTapHbIe PYHKIUH, X CBOMcTBa U rpaduku. [Tpenen
HepeMEHHOI BEIMYHHBI, TIPEJIEI ITOCIIeI0BAaTEIbHOCTH,
npezen GyHKIUU B TOUKE.

19. beckoHeuHO Manble 1 OECKOHEUHO OoblINe (PYHKIHH.
Teopemsl 0 npeaenax 1 ux npuMeHenue. [Ipuznaku
CylIecTBOBaHHUs npeaenoB. [IepBblil 3aMeyarenbHbIi
npenen. Bropoi 3ameuarensHsiil npenen. CpaBHeHNE
OECKOHEYHO MATBIX QYHKIHUNA. DKBUBAIEHTHBIE OECKOHEUHO
Majible U OCHOBHBIE TEOPEMBI O HUX.
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20. IMpuparmenue ¢ynkuun. HempepsiBHOCTh PYHKITUHN B
TOYKE U HAa MHOXKeCTBe. TOYKHM pa3phiBa U UX
KJIacCU(UKAIHS.

21. 3agayu, NpuUBOIAIINE K TOHATUIO TPOU3BOTHOM.
Ornpenenenne NPON3BOJHON U YaCTHBIX MPOU3BOIHBIX, UX
reoMeTpudecKkuii cMbICi. [Tpon3BoIHAs CI0KHON 1
oOparHoii pyukuuii. [Ipon3BoHBIE OCHOBHBIX
aneMeHTapHbIX (GyHKIu. Tabnuiia mponu3BoIHBIX

22. Ilpon3BoaHas HESIBHOW, TapaMeTPUUECKON (PYHKITHIA
OJIHOM M HECKOJBKHX MepeMeHHbIX. Jlorapudmuueckoe

muddepeHIpoBaHue.

23. Iuddepenuman, reoMeTpUIECKU CMBICI,
MHBapuaHTHOCTH hopmbl. [Ipumenenue nuddepennuana k
npUOIMKEHHBIM BbIUUCIeHUSIM. [Ipon3BoHbIE U

TG depeHIHATBI BBICIINX MOPSIKOB.

24. CeoiictBa qud depenuupyembix GyHKIui. Teopembr
®epma, Ponns, Jlarpanska, Komm. [IpousBoaneie u
muddepeHIHabI BBICIINX MOPAIKOB, popmyia JleiiOHuma.
®opmyna Tennopa. IIpasuiio Jlonuras.

25. IlpuMeHeHre MPOU3BOIHBIX K UCCIIEJOBAHUIO (DYHKITHIA.

OO6mmas cxema uccieoBaHus (PYHKITUN U TIOCTPOSHUE
rpaduka.

3. MaTerpajibHoe HCUYHCJIEHHE,

1. IlepBooOpaszHast 1 HeonpeAeIeHHBII HHTETPa.
['eomeTpuyeckuii cMbic, cBoiicTBa. Tabnuia npocTenmmx
UHTETrpaioB. IHTErpupoBaHue 1MoIBEICHIUEM 101 3HAK
nuddepenmnuana.

12




2. UnTerpupoBanue 3aMEHON IEPEMEHHBIX.
Hurerpuposanue 1o yactsM. MHOrOWIEHbI U UX CBOKCTBA.
Pa3norkeHre Ha TMHEWHBIE U KBAAPATHBIE MHOKUTEIH.

3. PanmonanbHble GYHKINH, UX Pa3IoKEeHHE Ha
npocteiimue aApodu. MHTerpupoBanue paioHaIbHbIX
GYHKIMA U TPOCTEHIINX APOOEH.

4. nTerpupoBaHue TPUTOHOMETPUYECKUX (QYHKIUN U
HEKOTOPBIX UPPALMOHATBHOCTEN

5. 3agaun, NpUBOAIINE K ONPEICICHHOMY HHTErpaity.
OO0w1as uies MHTErpalbHOTO UcUncienus. Pasnnynble
TUIIBI ONPEJIEICHHBIX HHTErpanoB. Teopema
CYILLIECTBOBAHUS, CBOWCTBA.

6. JIuneiinplif naTErpan, crnocodsl Berancienus. opmyna
HrroTona-JleitOuuma. TaTErprpOBaHue 1O 4acTsIM 1
3ameHoi nepemMeHHoi. HecoOcTBenHbie nnTerpaisl I u 2
pona. [Ipu3Haku cXOqUMOCTH.

7. ABOiiHOM MHTErpal: ONpeiesieHUE, CBONCTBA.
Brruncnenue J1BOMHOrO HHTETpalia B JEKAPTOBBIX
KOOpPJIMHATAaX CBEAEHUEM K IOBTOPHOMY MHTErpay. 3ameHa
NepEeMEHHBIX B IBOIHOM HHTerpaie. Onpenenurens SJKoou.
Brrunciienne ABOMHOTO MHTETpajia B MOJISIPHBIX
KoopauHarax. [Ipunoskenus IBOMHOrO UHTErpaa.

8. TpoliHo#t MHTErpal: onpeiejeHue, CBOMCTBA,
BBIUKCJICHHE B JIEKAPTOBBIX KOOpIMHATaX. Beruncienue
TPOMHOTO MHTErpaia B WINHAPUYECKUX U C(HEePUUECKUX
koopauHarax. [Ipunoxenust TpOWHOTO UHTErpasa.
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9. KpuBOJMHEIHBIE MHTETPATBI: ONPEICTICHHE, CBOMCTBA,
BbIunciIeHue. aTerpupoBanue noiaHoro auddepenuana.
[IpunokeHrs KpUBOJIMHEUHBIX HHTETPATIOB: ILIONIA]Ib,
paboTa CHIIBL.

10. Heonpenenenuslit uuterpai. Meto 1 noiBeIeHUs 1Mo/
3HaK auddepennmana. MeTos 3aMeHbI TePEMEHHOM.

11. Meto UHTETPUPOBAHUS IO YACTSM.

12. Pa3noxeHne MHOTOWIEHa HA MHOXKUTENU. Pasnoxenue
palMoHaTbHON (PYHKIMHU HA IPOCTEHIINE Jpo0u.
HNHuTerpupoBanue npocTeimmx apodeit. aTerpupopanue
JIpOOHO-PAMOHATHHBIX (PYHKINI

13. VluTerpupoBaHie TPUrOHOMETPUYECKUX (PYHKIUH U
UPPALMOHATBHBIX BBIPAKECHUM.

14. Onpenenennslii unterpain. @opmyia HerotoHa-
JletitbHuma. 3aMeHa epeMeHHOM, MHTETPUPOBAHUE T10
qacTsIM.

15. Heco6crBennsie unrerpaisl 1 poga. HecoGcTBennbie
unrerpaisl Il poaa.

16. IlpunoxeHne TUHEHHOTO UHTETPAIA K PEIICHUIO
TEOMETPUYECKHX 3a71ad.

17. KpuBOIMHENHBIN UHTETPAT IIEPBOTO POJIA.

18. JIBOMHOW 1 TPOMHON MHTErPAIbI, PACCTAHOBKA

mpeaciioB, BBIYUCICHUC B )leKapTOBOI‘/’I CUCTCMC KOOpAHHAT.

19. JIBoitHOM MHTETpAN B MOJIIPHONU CUCTEME KOOPIMHAT.
['eomeTpuyeckue U pU3NUECKUe NPUIIOKEHUS KPAaTHBIX
MHTETPAIOB.

20. IIpomexyTOUHBIM KOHTPOJIb (TEMaTn4eCcKoe
TECTUPOBAaHUE, KOHTPOJIbHAs PabOTa).
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21. IlepBooOpa3Has 1 HeONpeAeICHHbIN HHTETpa.
I'eomeTpuueckuii cmbic, cBoiicTBa. Tabnuia mpocTermmx
MHTETPAIOB. IHTerprpoBaHue NoABEICHUEM O] 3HAK
muddepeHnmana.

22. VIuTerpupoBaHue 3aMEHON NTEPEMEHHBIX.
NuterpupoBanue mo 4actaM. MHOTOWIEHBI M X CBOMCTBA.
Paznoxenne Ha TMHEWHBIE U KBaAPaTHbIC MHOKHUTEIH.

23. PaimoHanbHbIe PYHKIMH, UX PA3JIOKEHNE HA
npocreimue apoou. HTerpupoBaHue paruoHaIbHbIX
(GYHKIMH ¥ TPOCTEUIIHNX IPOOCH.

24. VlaterpupoBaHue TPUTOHOMETPUUECKUX (PYHKIIUI U
HEKOTOPBIX UPPALMOHATBHOCTEH.

25. 3amauu, NpUBOJIAILUE K ONPEICIICHHOMY UHTETpaiy.
OO0mmas uaest MHTErpaTbHOTO UCYUCIICHHS. PasnmuyuHbie
THUIIBI OTIPEJIEICHHBIX UHTErpanoB. Teopema
CyHLIECTBOBaHMsI, CBOMCTBA.

26. JIuHelHbIN HHTETPAN, CIIOCOOBI BhIuKciIeHus. dopmyia
Herorona-JleiiOnuna. laTerpupoBanue no 4actsam u
3ameHo# nepemeHHoi. HecoOcTBeHHbIC HHTETpaTHI [ 11 2
pona. [Ipu3Haku CXOOUMOCTH.

27. IlpubnukeHHOE BBIYUCIICHUE ONPEIEIEHHbIX
UHTErpajioB (pOpMyIIbl PSIMOYTOJIBHUKOB, TP,
Cumrnicona). @opMyiia UUCIEHHOTO UHTETPUPOBAHMUSL.
OreHKa MOrpenHOCTH.
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28. /IBoifHOM MHTErpal: ONpeIeSICHUE, CBOMCTBA.
Brruncnenue q1BOMHOrO HHTETpaAlia B JEKAPTOBBIX
KOOpP/JIMHATAaX CBEAEHUEM K IOBTOPHOMY MHTErpay. 3ameHa
NepEeMEHHBIX B IBOIHOM HHTerpaie. Onpenenurens SKoou.
Brrunciienre ABOMHOTO MHTErpajia B MOJISIPHBIX
KoopauHarax. [IpuinoskeHus IBOMHOrO UHTErpaia.

29. TpoliHoM UHTErpaj: onpeieJeHue, CBOMCTBA,
BBIUKCJICHHE B JIEKAPTOBBIX KOOpIMHATax. Beruncienue
TPOIHOTO MHTETpaia B IHJIUHAPHIECKUX U chepruecKux
koopauHarax. [Ipunoxenust TpOWHOTO UHTErpasa.

30. KpuBonuHeliHble UHTETPAIbL: ONIpeieeHrEe, CBOMCTBRA,
BeIuHCIieHHe. IHTerprpoBanue moaHoro nuddepeHnuana.
[TpunosxkeHus KPUBOIMHEHHBIX HHTETPATIOB: TIOMIA/Ib,
paboTa CHIIBI.

4. InpdepennuanbHbie ypaBHEHHSI.

1. 3agaun, npuBosnIKe K 1uddepeHaTbHbIM
ypaBHEHUAM. OCHOBHBIE ONPEEIICHUS.
Juddepenunanbuple ypaBHeHus 1-ro nopsijaka. 3anada
Kommu. /Iuddepennmanbupie ypaBHEHU ¢
pazzaensoumucs nepeMeHHbIMU. OTHOPOAHbBIE
nuddepeHMaTbHbIE YPaBHEHHS

2. Jluneitable quddepeHanbHble ypaBHEHUs. Y paBHEHUS
bepuymu. Jluddepenunaibabie ypaBHEHUS B MOJTHBIX
muddepeHnmanax.

3. JIuneiinbie onHOpoaHbIE MU hEepeHITnATbHBIE YPaBHEHUS
C TIOCTOSTHHBIMU KOd(PHUITeHTaMH, X 00IIIee PEIICHNUE B
3aBUCHUMOCTHU OT KOPHEH XapaKTepUCTHYECKOTO YPaBHEHHUS.
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4. luddepeHnumanbuble ypaBHEHHUS BBICIIHX MOPSIIKOB.
OO6umii Bug, obuiee pemienue. 3anada Komm. YpaBaenus,
JIOITyCKAIOIINE TOHUKEHHUE MopsAIKa. JInHeitHbIe
muddepeHIMaTbHbIe YPaBHEHHS N-TO TOPSJIKA, CBOWCTBA
YaCTHBIX PELICHUI OJTHOPOAHOTO ypaBHEeHUS. JInHeliHas
3aBUCHUMOCTb U HE3aBUCUMOCTb (yHKIMUA. Onpenenurens
Bpouckoro. Ctpykrypa

5. JIuneliHbie HEOTHOPOHBIE MU PEepeHITHATEHBIE
ypaBHEHUS N-ro Nnopsijaka. JInHelHble HEOTHOPOIHBIE
nuddepeHnraTbHbIC YPaBHEHHS N-TO MOPSIIKA C TTpaBon
YacThIO CHeUaTbHOrO Buaa. CTPyKTypa OOIIero perieHus.
OTbICKaHWE YaCTHOTO PELICHUS TI0 BUY MPABOW YacTH.

6. MetoJ1 BapHallMy NPOU3BOJIBHBIX NOCTOSIHHBIX. CHCTEMBI
JTMHEHHBIX TU(PEpEeHIINATBHBIX YPaBHEHUH, CBOHCTBA
peuienuii. Pemenune cucremM TMHEHHBIX
TuQQepeHIHATEHBIX YPaBHEHUH C TOCTOSTHHBIMH

kodpumeHTamMu. MeTobl penieHnsi HOPMATbHBIX CUCTEM:

METOA UCKIIOYCHUA, MZlTpPI‘IHI:Iﬁ MECTOA.

7. Onpenenenue Tuna AMPPepeHInaTbHOTO ypaBHEHUS
nepBoro nopsjaka. luddepenHnpaibapie ypaBHEHHS ¢
Pa3IENAIONIMMHCS TIePEMEHHBIMH.

8. OnHopoanble nuddepeHnaIbHble ypaBHEHUS IEPBOTO
nopsiaka. JInneiHele ypaBHeHYs1, ypaBHEHUE bepHyiun.
VYpaBHeHHE B IOTHBIX TuddepeHranax.

9. YpaBHEeHUs, TOMYCKAIOIINE TOHUKEHNUE MOPAIKA.
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10. JIuneitasie ogqHOpOAHBIC MU QepeHIInATbHBIC
ypaBHEHUs N-TO MOPAAKA C IOCTOSHHBIMU
koadpunmenTamu. CocTaBieHHE ero OOIIETO penieHus 1o
BUJy KOPHEH XapakTePUCTHUECKOTO YPaBHEHUS, YaCTHOE
pelieHue.

11. JIuneitasie HeogHOPOAHBIC MU PEepeHIIMATHHBIC
ypaBHEHHUSI 2-TO MOPsJIKA C TOCTOSHHBIMU
kodhpunmenTamMmu. OThICKaHUE YaCTHOTO PEIICHUS IO BUIY
IIPaBOM 4acTH.

12. TIpomexyTOUHBINH KOHTPOJIb (TEMaTU4eCcKOe
TECTUPOBAaHUE, KOHTPOJIbHA PaboTa).

13. 3agauu, npuBosIue K 1 hepeHInaTbHbIM
ypaBHeHUsIM. OCHOBHBIE ONPE/IEIICHUS.
Huddepenunansubie ypaBHeHUs 1-ro nopsaka. 3amaua
Komm. luddepenunanbabie ypaBHEHUS C
pazzenstoMucs nepeMeHHbIMU. O THOpOAHbIE
nuddepeHnranbHbIe YPaBHEHUS

14. JIuneitnbie quddepeHnnanbHble ypaBHEHUS.
VYpasuenus bepuymm. uddepennunansabie ypaBHEHUS B
MOJIHBIX TuddepeHimanax.

15. luddhepennnanbaple ypaBHEHUS BBICITUX ITOPSIIKOB.
OO6uwmii Buz, obuiee pemtenne. 3agada Komm. YpaBaenus,
JIOMTyCKAOIINE TOHUKEHHUE MopsiKa. JInHeitHbIe
nuddepeHMaTbHbIe YpaBHEHHS N-TO TOPSIJIKA, CBOWCTBA
YaCTHBIX PEIICHUI OTHOPOAHOTO ypaBHeHUSs. JInHeliHas
3aBUCHUMOCTb U HE3aBUCUMOCTb (QyHKIMUA. Onpenenurens
Bponckoro. CTpykTypa o0II1ero pemeHus.
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16. JIuneitasie ogHOpOAHBIC MU QepeHITnATbHBIC
YPaBHEHUS C TOCTOSIHHBIMU K03 (uItneHTamMmu, ux ooiee
pelIeHne B 3aBUCUMOCTH OT KOPHEH XapaKTepUCTHIECKOTO
ypaBHEHUS.

17. Jluneiinbie HEOAHOPOIHBIE MU epeHnnaTbHbIE
ypaBHEHHUS n-To nopsiaka. JInHeitHbIe HeOAHOPOAHBIE
nuddepeHraTbHbIC YPaBHEHHS N-TO TOPSIJIKA ¢ IPaBOi
YacThIO CIIEUATFHOTO Buia. CTPyKTypa O0ILEero pereHHs.
OTpICKaHNE YaCTHOTO PEIICHUS 110 BULY MPABOH YaCTH.

18. Meroa Bapualy Mpou3BOJIbHBIX OCTOSIHHBIX.
Cuctembl TUHEHHBIX MU depeHIuaTbHbIX YPaBHEHHH,
CBOICTBA pELICHUI. Permenrne cucTeM JTMHEMHBIX

T pepeHIMATBHBIX YPaBHEHUH C TOCTOSIHHBIMU

koo purmenTamu. MeTo bl penieHnst HOPMATbHBIX CHCTEM:
METOJ UCKJIFOUEHUS, MAaTPUUHBIA METOI.

19. Yncnennsle MeTOAbI perieHus TuddepeHanbHbIX
YPAaBHEHHM.

5. BeKTOpHBII aHAJNW3 ¥ 3JIEMEHTbI TEOPUH TOJIsI.

1. Ckansiproe nione. [loHsiTie MTMHUI 1 TOBEPXHOCTEN
ypoBHs. [Ipon3BoaHas no HarpaBiaeHUO. [’ paiueHT.

2. BexTopHoe noJie. BekropHble TMHUN BEKTOPHOTO IMOJIS.
[ToTok BEKTOPHOTO MOJIS U €r0 BhluncieHue. JluBeprenuus
BEKTOPHOTO I10JIs1, BEIYMCIICHHE, CBOMCTBA. Teopema
Ocrtporpaznckoro-I"aycca

3. Pabora cunoBoro mojs. KpuBonuHeHbIM HHTETpAT 2-TO
poaa. Llupkynsiiiist 1 poTOp BEKTOPHOTO TOJISA, UX
BBIUKCJICHHE U CBOMCTBA.
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4. ®opmynel Crokca u ['puna. Jluddepenimanbabie
oneparopsl 1-ro u 2-ro nopsiaka. CreruaibHble BUABI
BEKTOPHBIX MOJEN U UX cBoiicTBa. Oneparop ['amuinbToHa

5. CkansipHO€ 10J1€, TMHUU U TIOBEPXHOCTH YPOBHS,
IPOM3BOHAS IO HAIIPABJIECHUIO, TPAAUEHT.

6. BexropHoe nosne. BexkropHsie nuHuu. [T0TOK BEKTOpHOTO
HOJISL.

7. luBepreHuus BEKTOpHOro noiid. Teopema
Octporpanckoro-I aycca.

8. PaboTa BekTopHOTO MOJIs1. [{UpKYyIsIIMsT BEKTOPHOTO
nosist. Potop. Teopems! Ctokca, ['puna.

9. CneunanbHble BUJIbl BEKTOPHBIX MOJIEH

10. IIpomexyTOUHBIN KOHTPOJIb (TEMAaTU4ECKOE
TECTUPOBAaHKE, KOHTPOJIbHAs PaboTa).

11. Cxanaproe nosie. IloHsATHE TMHUI U TOBEPXHOCTEN
ypoBHs. [Ipon3Boanas no HamnpasiaeHuto. ['panueHT.

12. BexTopHoe nosie. BeKTOpHBIE JIMHUY BEKTOPHOTO ITOJISL.
[ToTOK BEKTOpPHOTO NOJIS ¥ €T0 BhIYMCIEHHE. [[UBEpreHnus
BEKTOPHOTO MOJIs, BEIYMCICHHE, CBOMCTBA. Teopema
Octporpanckoro-I'aycca

13. PaGora cunoBoro nons. KpuBonuneitHslii uaterpan 2-ro
pozna. Llupkysanusa u poTop BEKTOPHOTO MOJIA, UX
BBIYKCIICHUE U CBOMCTBA.

14. ®opmynst Ctokca u I'puna. Auddepenunanbabie
oneparopsl 1-ro u 2-ro nopsiaka. CnenuanbHbIe BUbI
BEKTOPHBIX MOJIeH 1 ux cBoicTBa. Oneparop ['ammibToHa

6. Ilocjie10BaATEILHOCTH M PSABI.
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1. YucnoBo# psia: onpeaeseHue, MOHATHE CXOIUMOCTH 1
CYMMI:I le[a. CBOFICTB& CXOOAIINXCA YUCIOBBIX pH,Z[OB.
HeoOxoaumeIii mpu3HAK CXOAMMOCTH U €T0 CJICJICTBHE.

2. JlocTarouHble MPU3HAKN CXOJIUMOCTH PSIIOB C
MOJIOKUTEIHHBIMY YJICHAMU: MIPU3HAKN CPAaBHEHUS,
Janambepa, paTuKaIbHBI 1 HHTETPATHHBIA MPU3HAKH
Komm.

3. 3HaKomepeMeHHbIe, 3HaKOUYepeIyIoluecs psaasl. Teopema
Jletioauma. JlocTaTouHbIi IpU3HAK CXOIUMOCTH
3HAKOTICPEMEHHBIX PSIOB. AOCOIIIOTHAS U YCIIOBHAS
CXOJIMMOCTD

4. OyHKIIMOHAIBHBIE PAJBL: OTMPE/IeNIeHNe, TOYKa U 001aCTh
CXOJIMMOCTH, TIOHSITHE O PABHOMEPHOM CXOAMMOCTH,
mudhepeHIMpOBaHNE M HHTETPUPOBAHUE PABHOMEPHO
cxonsamuxcs psioB. CTeneHHbIe psbl, Teopema Aders.
WNuTtepBan u paguyc cxoaumoct. CBOMCTBA CXOAAIIUXCS
CTETMEHHBIX PSIOB.

5. Pap Teitnopa nu Maknopena. PaznoskeHne 31eMeHTapHbIX
¢yukuuit B psa Teitnopa u Makiopena. [Ipumenenue
CTEMEHHBIX PAJAO0B K MPUOINKEHHOMY BBIYHCICHUIO
3HauUeHUH (QYHKIHMI U ONpeIeIeHHBIX HHTETPAJIOB,
pemenuio tupdepeHanbHbIX YpaBHEHUH.

6. O6006meHHbI# psix Dypbe. TpuroHOMETPUIESCKUH PsIJT
®ypse Ha [-1; 1]. Teopema dupuxie. Pag @ypoe mis
YETHBIX U HeYeTHBIX (QyHKIHHA. Psa @ypoe Ha [0; 1].
Cxopoctb cxogumoctu psja ypee.

7. HeoOxomumerii ipu3Hak. JlocTarounbie MpU3HAKA
CXOAMMOCTH 3HAKOIIOJIOKUTEIbHBIX YUCIOBBIX PSIOB.
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8. IMpuznak JleitOHmIIa, a0COMIOTHAS U YCIIOBHAS
CXOJMMOCTh

9. OyHKIHOHATBHBIE PSbI, 00J1aCTh CXOAUMOCTH.
CreneHHbIE psbI, paIuyC, UHTEPBAT U 00JIaCTh
CXOAUMOCTH.

10. Paznoxenue ¢pyukmuii B psa Teinopa u MakiopeHna.
[TpunoskeHne CTETEHHBIX PSIA0B B IPUOIMKEHHBIX
BBIYHCIICHUAX.

11. Pasnoxenue ¢pyukumii B pan Oypoe.

12. TIpomexyTOUHBIA KOHTPOJIb (TEMaTH4YECKOe
TECTUPOBAaHKE, KOHTPOJIbHAI PaboTa).

13. YucnoBoii psaa: onpeneneHue, NOHITHE CXOAUMOCTH U
cyMMblI psajia. CBOHCTBA CXOSMIIMXCS YHCTIOBBIX PSAIOB.
Heob6xomuMblIii pu3HaK CXOAUMOCTH U €r0 CIEACTBHE.

14. JlocratouHble NpU3HAKU CXOJUMOCTHU PSIIOB C
IIOJIO’KUTENBHBIMY YJICHAMU: IPU3HAKU CPABHEHUS,
Janambepa, paguKanbHbIi 1 UHTETPAIbHBIN IPU3HAKU
Komm.

15. 3nakonepeMeHHbIE, 3HAKOYEPELYIOIIUECS PSIBI.
Teopema JleiiOanma. JlocTaTOYHBIN MPU3HAK CXOIUMOCTH
3HAKOIIEPEMEHHBIX Ps10B. AGCOIOTHAS U YCIOBHAs
CXOJUMOCTh

16. ®yHKUMOHATBHBIE PSJIBI: ONPENIETICHHUE, TOUKA U
00J1aCTh CXOAUMOCTH, IIOHATHE O PABHOMEPHOM
CXOAUMOCTH, U PepeHIIpOoBaHNE U UHTETPUPOBAHHE
PaBHOMEPHO cxoaAmuxcs psAnaos. CTeNneHHbIe psAabl,
TeopeMa AbGeins. HTepBan u paanyc CXOAUMOCTH.
CBolicTBa CXOAIIMXCS CTETIEHHBIX PSIOB.
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17. Psan Teitnopa u Maknopena. Paznoxxenue
sneMeHTapHbIX QyHKIMi B pan Teinopa u MakiopeHa.
[TprMeHeHHe CTENEeHHBIX PSIOB K NPUOIMKEHHOMY
BBIYMCIICHUIO 3HAYECHUH (PYHKINI U ONIpeIeIeHHBIX
WHTETPAIOB, pemeHnuo TuddepeHITMaATbHBIX YPAaBHEHHM.

18. O600meHHBIH psax Dypbe. TPUTOHOMETPUUECKHUH PSIJT
®Oypre Ha [-1; 1]. Teopema Jupuxie. Psg @ypee mis
YETHBIX U HeYeTHBIX (QyHKIMH. Psa @ypoe Ha [0; 1].
Ckopoctb cxogumoctu psia Pypee.

7. Teopusi yHKIMH KOMILJIEKCHOTO IlePeMeHHOrO0.

1. @yHKIMS KOMIJIEKCHOTO NTEPEMEHHOT0. DJIEMEHTapHbIE
(GYHKLINU KOMILIEKCHOTO IepeMeHHoro. ['eomerpuueckue
CBOWCTBa, ipesien u auddeperurpoBanre GyHKINN
KOMILJIEKCHOTO TIEPEMEHHOTO.

2. IIpeobpazoBanus Jlamiaca u ero cBOMCTBA.

3. UarerpupoBanue (yHKIIMHA KOMILIEKCHOTO EPEMEHHOTO.

WuTerpanbHas Teopema M MHTerpainbHas popmyna Komu.
Psin Jlopana. Kiaccugukanus n301upoBaHHBIX 0COOBIX
TOYEK aHATUTUYECKON QyHKIMU. BbrueTsl u ux
IIPUIOKECHUS.

4. IpeoOpazoBanue Jlariaca u ero CBOMCTBA.
N300paxkeHust MpOCTEUIINX OpUTHHATIOB. Tabnmuia
u3o0paxenuit. O6parnoe npeoOpazosanue Jlamnaca.

5. OnepanoHHbIN MeTOA petienus AuddepeHnnanbHbIX
ypaBHeHHUH U cucteM AU (HepeHINATBHBIX YPaBHEHHH.

6. OCHOBHBIE 3JIEMEHTapHbIE (PYHKIIMHU KOMILICKCHOTO
nepemeHHoro. [Ipenen u HenpepbIBHOCTh (YHKIIUU
KOMIIJIEKCHOTO IIEPEMEHHOTO.

7. Ananutnueckue Gynkuun. Ycnosus Kommu-Pumana.
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8. uTerpai no kpuBoii u ero Beruucienue. Teopema Komu.

WnterpansHas ¢popmyna Komrm. 2
9. Panpt Jlopana. Teopema Jlopana. Xapakrep )
M30JIMPOBAHHBIX OCOOBIX TOUEK.

10. Beiuetsl ¥ UX IPUMEHEHUS. 3
11. ITIpeoGpazoBanus Jlaraca 1 ero CBOMCTBA. 3
12. MeTopl BOCCTaHOBJICHHSI OpUTHHATA IO U300PaKEHUIO. 3
13. [IpumeHeHue oneparoOHHOrO UCUUCIICHUS. 2
14. TIpomexyTOYHBIA KOHTPOJIb (TEMaTH4YEeCKOe )

TECTUPOBAHME, KOHTPOJIbHAS paboTa).

15. ®yHKIKSA KOMIUIEKCHOTO IEPEMEHHOTO0. DJIEMEHTapHbIe
(YHKLINU KOMIUIEKCHOTO IepeMeHHoro. ['eomerpuueckue
CBOMCTBA, npenen u nuddeperupoBanue GyHKINHA
KOMIIJIEKCHOTO IIEPEMEHHOTO.

16. UnTerpupoBanue pyHKIHUU KOMIUIEKCHOTO
nepeMeHHoro. uterpaibHas TeopemMa U HHTETpaibHast
dopmyna Kommm. Psan Jlopana. Kinaccudukars
M30JIMPOBAHHBIX OCOOBIX TOYCK AHATUTHYECKOW (PYHKITHH.
BbI4eTsl 1 UX IPUITOKEHUS.

17. TIpeobpaszoBanue Jlarnaca u ero CBOHCTBA.

18. IIpeobpazoBanue Jlartaca u ero cBoiicTaa.
N300pakeHust MPOCTEUIIUX OpUTHHATIOB. Tabmuia
n3zo0paxenuit. O6parHoe nmpeodpazoanue Jlammaca.

19. OnepannoHHbIi MeTO pemeHus 1 hepeHTuaTbHBIX
ypaBHeHUH U cucTeM AU (HepeHIIHATBHBIX YPaBHEHHH.

8. Teopus BeposiTHOCTEl H
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1. DnemenTsl KOMOMHATOpUKH. [IOHATHS TEPECTaHOBOK,
pa3sMeLIeHNH, COYEeTaHUi U oACYeT uX yucina. IIpasuna
CIoKeHus 1 yMHOkeHus1. CiydaitHeie coObiTus. Anredpa
COOBITHI. DNIeMEeHTapHast TEOpHUsl BEPOSITHOCTEH.
[IpocTpancTBO 71€MEHTapHBIX COOBITHI. Anredpa
COOBITHI. AKCHOMAaTHYeCcKOe IIOCTPOCHUE TEOPUH
BEpOATHOCTE. Maremarnueckue OCHOBBI TEOPUU
BEPOSITHOCTEM.

2. Teopema 0 BEpOSITHOCTH CYMMBI COOBITHI. Y CIIOBHBIC
BeposATHOCTH. DOpMyJIbI OJIHOW BEpOSITHOCTHU U balieca.
Teopema 0 BEpOSITHOCTH Mpou3BeAcHUs COObITHI. [ToHsTHE
IIOCJIEIOBATENIbHOCTH HE3aBUCHUMBIX HCTbITaHU. Cxema
bepnyiun u nonuHoMuaneHas cxema. [lpenensabie
teopeMsl [lyaccona u Myaspa-Jlamnaca.

3. JIMCKpETHBIE U HENPEPBIBHBIE CIIyYalHbIE BEJINYMHBI U
crocoObl uX 3a1aHus. UncnoBble XapakTepUCTUKU
CIIy4aiiHbIX BEJINYUH. 3aKOHBI paclpeeIcHHsl CIIydYalHbIX
Benu4uH. [IpenenpHbie TEOpEMBI TEOPUHU BEPOATHOCTEN.
Cucrema qByX CIly4aiiHbIX BEJINYMH.

4. 3apaun MareMaTun4ecKo CTaTUCTUKU. | eHepaibHas u
BbIOOPOYHAs COBOKYITHOCTHU. Penpe3eHTaruBHas BbIOOpKa.
OMnupudeckas GyHkuus pacnpenenenus. [lomuron u
THCTOrpaMMa.

5. DnemMeHThl MareMaTn4ecKoi CTaTUCTUKH.
BapuanuoHHsIii psij, rucrorpaMma i MOJUIOH YacToT.
Omnupuydeckas GyHKUUS pacnpenenenus. Beidbopounoe
cpezHee, BBIOOpOUHas TUCTIEPCHsL.
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6. Toueunble U MHTEpBATIBHBIE OLICHKU. [locTpoeHue
JIOBEPUTENBHBIX HHTEPBATOB. CTaTUCTHUECKAs TPOBEPKA
runore3. [IpuHIMI MakcUMaTbHOTO MPaBAOIOAO0NS.
Craructuyeckue MeTo bl 00pabOTKH SKCIIEPUMEHTATBHBIX
JIaHHBIX.

7. IlpocTpaHCTBO AlIeMEHTapHbIX cOObITUI. Anredpa
coObiTuil. KomOunaropuka. OCHOBHBIE (POPMYIIBI
koMOuHaropuku. Kiaccuueckoe onpezenenue
BEPOSITHOCTH.

8. OCHOBHBIE TEOPEMBI TEOPUH BEPOATHOCTEN. Y CIIOBHAA
BepoATHOCTh. DopMmyJia oiaHoU BepossTHOCTH. Dopmyiia
baiieca. Cxema bepnysun.

9. [luckpeTHas ciiy4aiiHas BeIMUMHA: CIIOCOOBI 3a/1aHus,
YHCJIOBBIE XapaKTEPUCTUKH. 3aKOH Paclpe/ieeHus
JMCKPETHOM ClyyaifHOW BeIMYMHBI, OMHOMHUAILHOE
pactipenenenue, pacupenencuue Ilyaccona.

10. HayanbHble U LICHTPATbHBIE TEOPETUUECKUE MOMEHTBHI.

11. HenpepsiBHas cityvaiiHas BenuunHa. OyHKIUA
pacnpeziesieHus BepOSTHOCTEH, PYHKIHUS TNIOTHOCTH
pacnpeeneHust BEpOSITHOCTH HETIPEPBIBHOW CITy4ailHOM
BEJIMYMHBI U UX CBOMCTBA. YHUCIIOBBIE XapaKTEPUCTUKH
HEIPEPBIBHBIX CIyYAHHBIX BEJINYUH.

12. ITokazarenbHOE pacrpeaereHrue, paBHOMEPHOE
pacnpeieseHue, HOpMaIbHOE paclpeiesiCHHeE.

13. IIpomexyTOUHBIN KOHTPOJIb (TEMAaTU4eECKOe
TECTUPOBAaHUE, KOHTPOJIbHAs PaboTa).
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14. T'enepanbHas 1 BBLIOOPOYHAst COBOKYITHOCTH.
CrarucTuyeckoe pacrpeielieHue BHIOOPKH. DMIUpUYecKas
(byHkuus pacnpenenenus. [1oguron u ructorpamma.
ToueuHble OLIEHKH [TapaMETPOB pacIpeieICHMSL.

15. JloBeputenbHble HTHTEPBAIBI ISl OLEHKU
MareMaTH4eCcKOro OKUIaHUs HOPMAIBHOTO paclpeieeHus
IIPU U3BECTHOM G (IIPY HEU3BECTHOM T) U T.J.

16. Be16opounsiii K03 HUITHEHT KOPPEISIIH.
Onpenenenue napaMeTpoB JMHEUHBIX YPaBHEHUM
perpeccuy MeTo/I0M HaMMEHBIINX KBaJIpaToB.

17. ITpoBepka runoressl 0 pacupeneneHuu. Kpurepuit
IInpcona.

18. DnemenTsl koMOMHATOpUKU. [TOHATHA IEPECTaHOBOK,
pa3MeIIeHui, COYETaHU ¥ TToACYeT uX uncia. [IpaBuna
CJIOKEHUS U yMHOKeHus1. CiyuaiiHbie coObITHS. AnreOpa
COOBITHI. DIIEMEHTapHAasi TEOPUS BEPOSTHOCTEH.
[IpocTpancTBO AneMeHTapHBIX cOOBITHI. Anredpa
COOBITHI. AKCHOMaTHYECKOE TIOCTPOCHUE TCOPUHU
BEPOATHOCTEN. Maremarnueckue OCHOBBI TEOPUHU
BEPOSATHOCTEM.

14

19. TeopeMa 0 BEpOSTHOCTH CYMMBI COOBITHH. Y CIIOBHBIE
BEepOSATHOCTH. DOPMYJIBI IOJTHOW BEPOSATHOCTH U baiieca.
Teopema o0 BepoSITHOCTH npou3BeieHUs coObITHiL. [ToHsTHE
NI0CJIE0BATEIbHOCTH HE3aBUCUMBIX UCIIbITaHUI. CXxeMa
bepnynnu n nonuHoMuansHas cxema. [IpeaensHbie
teopemsl Ilyaccona u Myaspa-Jlamaca.

16
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20. /luckpeTHbIe U HEMPEPBIBHBIC CIyYaHbIE BETUYMHBI 1
crocoObl UX 3a1aHus. UncIoBbIe XapaKTEPUCTUKH
CIIyYalHbIX BEJIMYMH. 3aKOHBI pACIIPECICHUS CITyYaiHbIX
BenuuuH. [IpenenbHbie TEOpEMbl TEOPUH BEPOSITHOCTEH.
CucreMa ABYX CIIy4ailHbIX BEJIMYHH.

16

21. 3agaun MareMaTu4ecKoi craTucTuky. ['eHepanbHasi u
BBIOOPOYHAsT COBOKYITHOCTHU. PemnpeseHTarnuBHas BBIOOpKA.
Omnupudeckas QyHKius pactipeaeneaus. [loauron u
TUCTOrpamMMa.

16

22. DJIeMEHTBI MAaTEMAaTHYECKOM CTaTUCTUKM.
BapuanroHHBIH psiji, THCTOTpaMMa U MTOJIMTOH YacToT.
OMnupudeckas GyHKIUS pacripenenenus. Bertbopounoe
CpeHee, BRIOOpOYHAs JUCTIEPCHS.

16

23. Toueunsle 1 UHTEPBAIBHBIE OLIeHKHU. [locTpoeHne
JIOBEPUTENIbHBIX HHTEpBaANOB. CTarnucTuyeckas IpoBepKa
runotes. [IpuHIMN MakcUMaTbHOTO MPaBIONO100uS.
Craructuyeckue MeToabl 00pabOTKH IKCIIEPUMEHTATBHBIX
JTAHHBIX.

16

Bcero

119

170

323
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10.

11.

12.

13.

14.

15.

16.

17.

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 s 6akanaBpoB(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 3a1a4ax: [yueOHoe mocodue Jist 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).

Kouetkos E. C., Cmepumnnckas C. O., CokonoB B. B. Teopust BeposiTHOCTEM 1
Maremaru4deckas craructuka: YueOnuk(Mocksa: M3narensctBo "OOPYM").
Uynecenko B. ®@. CO0pHUK 33aaHuUii 1O CIICHUATHHBIM KypcaM BbICIIEH
MaremaTuku. TumnoBbie pacueTsl: yueoHoe nocooue(Mocksa: Jlans).
Ocunoga C. U., byrakosa C. M., bBypauenko M. B., Kpacukosa H. C.,
Cemymiesa A. 1O., Tepemenko 1O. A., Ocunos B. B., rnarosa B. A., I'eBenb
JI. M., Knumosuu JI. B., bepe3una 3. B., ApryxoBa A. T., byraesa T. II.
Maremaruka-1: 3eKTpOoH. y4e0.-MeTO . KOMIUJIEKC TUCIUILIUHBI
(Kpacnosipck).

Wneun B.A., Tlo3nsik O.I'. AHanuTrueckas reomeTpusi: yueo. mocoodue s
cTya. Boicil. yue0. 3aBeaeHuii(M.: DUSMATIINT).

Kysnenos JI. A. COopHUK 3a1aHul 110 BBICIIEH MareMaruke. TUmoBbie
pacuetsl: yueOHoe nocooue(Cankt-IlerepOypr: JIans).

Ps6ymxo A.I1., bapxaros B.B., lepxxaser; B.B., IOpyts U.E., Ps6ymxo A.Il.
COopHUK UHIUBUAYATbHBIX 33aHUN MO BHICIIEH MaremMaruke: ¥Y4eo.
nocobue B 3 y(Mwunck: Beimmiimas mkosna).

Mokpocioes JI. [. 3anaun u ynpa)kHeHUs 10 BBEJCHHUIO B MaT€MaTU4eCKUI
aHanmu3: yueoHoe nocobue(Kpacnosipck: KpacHosipckast akaneMust lIBETHBIX
MeTauioB U 30J0Ta [[TALIMu3]).

Ocumnos B. B. [luddepennmansubie ypaBHEHUS: Y4eOHOE TOCOOUE IS
CTYJICHTOB TEXHUYECKUX YHUBEPCUTETOB U akaneMuid(KpacHospck:
Kpacnosipckas akageMust IIBETHbIX MeTaLUIOB U 30J10Ta [[CALIMu3]).

Ocunos B. M., Ocunos B. B. Onepannonsoe ucuucienue: yue6. mocodue
(Kpacnosipck: COYVY).

I'mazkoBa A. I1., ApacnanoBa M. H. DiemMeHTbl BEKTOPHOU alreOpbl: METO/I.
yka3. K npakT. 3aaTusaM(Kpacnospek: COY).

I'eBens JI. M., ButBuiikas B. H. DjieMeHTbI BEKTOPHOTO aHAINU3a:
METOAMYECKUE YKA3aHUS K MPAKTUUECKUM 3aHATUSIM JJI CTYJEHTOB BCEX
cnenuanbHocTe(KpacHospek: KpacHOsIpcKil yHUBEPCUTET LIBETHBIX
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

MeTaioB U 30j0T1a [['YLIMu3)).

Tepemenko FO. A., ApacnanoBa M. H., Kybukosa H. b. Heonipenenenusiii
WHTETPAT: METO/I. YKa3. K MPaKT. 3aHATUSAM JIJIsl CTYJACHTOB BCEX CIEIL.
(Kpacnosipek: I'VLIMu3).

Byrakosa C. M. Jluneiinas u BekTopHast arebpa. AHATUTHIECKAs
reoMmeTpus: yuel. mocobue k npakt. 3auaTusM(KpacHospck).

Ocunosa C. 1., byrakosa C. M., Ocunos B. B. IIpaktuky™m 1o cnenuaibHbIM
TJIaBaM BBICIICH MareMaTuku: yueOHoe mocoOue /il CTY/IGHTOB BY30B 10
JUCIUIUIMHE "MareMaruka: MeTo/Ibl MareMaTH4eCcKon

craructuku" (KpacHosipck: COY).

Kpynkuna T. B. Teopust BeposTHOCTEH 1 MareMaTuyeckas CTaTUCTHKA: y4eO.
-meToj1. nocobue [ans ctynentoB Harp. 080100.62 «Oxkonomuka», 080200.62
«Menemxment», 080400.62 «Ynpasnenue nepconanom» |(KpacHosipek:
CoYy).

bepesuna 3. B., Epmosa H. B., JIutBunos I1. C. OnpeneneHHblil HHTErpa:
yuebHoe nocooue(Kpacnospck: COY).

Kpasmosa O. B., [Tonosa B. B., KoBanenko A. I1. JIuneiinas anredpa:
y4e0HO-METOANYECKOE TOCOOUE Il CAMOCTOSIT. PabOTHI [ 17151 CTYJ€HTOB
Hanp. noar. 080100.62 «29xonomuka», 080200.62 «MeHeIKMEHT» 3a04.
dbopmel o0yuenus |(Kpacnosipck: CDY).

Tepemenko FO. A., Urnarosa B. A. Maremaruka. Y. 4: yue0.-meTo/1.
mocobue 111 KOHTPOJI. padoT [ ctynenTtoB crern. 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: COYVY).

ApacnanoBa M. H., Mancyposa T. I1. AHanmuTraeckas reomeTpusi: yueo.-
METOJI. TocoOue s mpakTud. padot [mo Hamp. 130100, 130200, 130400,
140600, 150400, 150000, 280100, 150700, 080500](Kpacuosipck: CDY).
Tepemenko FO. A., UrnaroBa B. A. COOpHUK KOHTPOJIBHBIX 33[JaHUM T10
BeIcIIei Maremarnke: yacTh 3(KpacHospck: Cubupckwii henepanbHbIi
yuuBepcutet [CDVY]).

Csernakona C. H., Ilo3guskoBa T. A. Maremaruka. Yncnosrie u
GyHKIMOHATBHBIE PSABL: YUeOHO-METOAMUECKOE TOCOOUE /11l IPAKTUYECKUX
3aHATUH U151 cTyaeHToB cnennaibHocteit 140100.62 «Tennosneprerrka u
ternoTexHukay, 140400.62 «DneKkTposHEepreTuKa U 3MeKTPOTEXHUKA,
221000.62 «MexarpoHuka 1 podoToTexHuka», 210601.65
«PannosnexkTponHsie cuctemsbl U KoMIuiekcbl ACY», 210400.62
«Pannorexauka», 210700.62 «THPOKOMMYHHUKATUBHBIE TEXHOJIOTHH U
cuTeMBbI cBs3ny», 222000.62 «MuHoBaruka», 222900.62 «HaHOTEXHOJIOTHU U
MUKpocHucTeMHas TexHuKa», 260700.62 «TexnocdepHas 6€30macHOCTbY ,
080100.65 «DxoHoMuueckas 6e3omacHOCTh», 080100.62 « DKOHOMHKA |
(Kpacnosipck: COY).

Kouetkosa T. O., Kupumios K. A., [Tapamonos JI. E. Beiciias Mmaremaruka.
KparHbie, KpUBOJIMHEIHBIE U IOBEPXHOCTHBIE MHTETPAJIbl. DJIEMEHThI TEOPUHU
noJist: yae0. mocooue(Kpacuosipek: UL KI'TY).
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4.2 JInnieH3UOHHOE U CBOOOHO PACHPOCTPaHsieMOe MPOrpPaMMHoOe
obecrneyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IpOrpaMMHoe
obecrneyeHne, HA KOTOPOe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOIHO
DACNDOCTDaHsAEMOe IDOIDaMMHOe o0ecleyeHne):

1.  Meroauka mpoBeIeHUs 3aHATUH J10ITyCKAET UCIIOJIb30BAHUE TEXHUYECKUX
CpeAcTB (MPOEKTOPBI, UHTEPAKTUBHBIEC TOCKH), 00€CTICUCHHBIX
COOTBETCTBYIOIIUM MPOTPaAMMHBIM O00eCrieYeHHEM, MpeaiaracTcs
MPUMEHEHHNE BHIYUCIUTEIbHON TEXHUKU U CTaHJapTHBIX MAKETOB
npuknanaeix nporpamm (Maple, MathCad, Math-Lab u np.).

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccuoHaIbHbIe 0a3bl TaHHBIX
U MHGOPMAILIMOHHBbIE CIIPABOYHBbIE CHCTEMbI:

1.  VYuebHas u Hay4Has quTEparypa no Kypcy. KoMmmeroTepHblie 1eMOHCTpaIIH,
CBSI3aHHBIE C IPOrPaMMON Kypca, KOMIIBIOTEPHBIE JJEMOHCTPALINH,
TEXHUYECKHE BO3MOKHOCTH ISl UX IPOCMOTPA U MPOCIIYIIHBAHUS.
CBoOoHbIM nocTyn B UHTEpHET, HATM4Yie KOMIbIOTEPHBIX MPOTrpaMM OOLIETO
Ha3HA4YCHMUSI.

2. Oneparmonnbie cuctemsl: cemericta Windows (ae Hmke Windows XP).

S ®oHI OLEHOYHBIX CPEICTB

OI_ICHOLIHI)IG CpCACTBA HAXOOATCSA B IIPUIIOKCHHUHA K pa6oq1/IM IIporpaMmmMam
JUCHUIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA /IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCUUIJINHEe (MOLYJII0)

Meronka npoOBEAEHHUS 3aHATHI JOMYCKAET KAK UCITOJIb30BAaHUE TEXHUYECKUX
CpeacTB (MPOEKTOPBI, UHTEPAKTUBHBIC IOCKH ), TaK U KJIACCUYECKUE Ay IUTOPHBIC
3aHATHS, OOeCTieurBaeMble CTaHIAPTHBIMU MaTepUATbHO-TEXHUYECKUMHU
CPEICTBAMH.

Jlek1imoHHbBIC ayTUTOPUU JOTKHBI OBITH 000PY10BaHBI COBPEMEHHBIM
BHJICOMTPOCKIIMOHHBIM 000PYyI0BaHUEM JIJIs1 TPE3CHTAIUM, CPEICTBAMH
3BYKOBOCHPOU3BEICHUS, SKPAHOM, U UMETH BbIXOJ B IHTEpHET, a Tak)Ke UMETh
MHTEPAKTUBHYIO JOCKY WJIM TOCKY JJI1 MUCbMa MAPKEPAMH.

[TomereHust I IPOBECHHUS CEMUHAPCKHUX 3aHATHI JOJDKHBI HIMETh
MYJbTUMEINHHOE 000pyI0BaHUE, a TAKKE UMETh HHTCPAKTUBHYIO JIOCKY WJIH
JIOCKY JUISl TIChMa MapKepamu, y4eOHyI0 MeOelTb.

bubaunoreka nomkHa UMeTh pabodre MecTa JIJIsl CTYJIEHTOB, OCHAIIICHHbIE
KOMITBIOTEpaMH C JJOCTYIIOM K 0a3aM JTaHHBIX, JJOKATbHYIO CETh YHUBEPCUTETA U
NuTtepner.

Harnsinaele mocoous:

a) JIEMOHCTPAIMOHHBIC TTOCOOUS (TabIUIIBI, CXEMBI, TpaQUKH, TUarpaMMBl,
BUJICOPPAarMeHThI);

0) mocoOusi Ha OCHOBE Pa3/IaTOYHOTO Marepuaia (KapTOUYKH C 3aJaHUSIMHU U
3a1a4aMu, KCEPOKOUU (YParMeHTOB MEPBOUCTOYHHKOR);
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B) DJIEKTPOHHBIE TPE3CHTAIUH.

OcBoenne JAUCHUTIIIMHBI MHBATUAAMU 1 JIMDAaMHW C OIrpaHUYCHHBIMU
BO3MOJXHOCTAMH 310POBb, B 3aBUCUMOCTHU OT HO3OJ'IOFI/II71, OCYHICCTBIIACTCA C
HCIIOJIb30BAHUCM CPCICTB 06yqu1/1;1 0611161"0 H CIICHHAJIBHOI'O Ha3HAYCHUS.
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