AHHOTAIIUA PABOYEH MPOI'PAMMBI YYEFEHOM JTUCITUILIUHBI
MATEMATHKA
HOACHUTEJIBHAA 3AIIMCKA

PaGowass  mporpamma  o0mieoOpa3oBaTeNbHOM ~ Yy4eOHOM  JUCHUIUIUHBI
MaremaTuka mTpeaHa3HauYe€Ha ISl HU3Y4YCHUST MaTEeMaTUKU B MPO(EeCCHOHAIBHBIX
oOpazoBatenbHbix  opranmzanusax  CIIO, peanusyrommx  o0Opa3oBaTelbHYIO
nporpaMMmy cpeaHero oo6miero oOpa3oBaHUs B TMpeesiax OCBOCHHS OCHOBHOM
npodeccronanbHoi obOpazoBarenbHO mporpammbl CIIO (OIIOIT CIIO) na 6aze
OCHOBHOTO 00111eT0 00pa30BaHus MPHU MOATOTOBKE pabOUnX KaJIpOB.

[Iporpamma pazpabotana B coorBeTcTBUU ¢ TpeboBanusmu OI'OC cpennero
o01iero oOpazoBaHusl, MPEABSIBIIEMBIMU K CTPYKTYPE, COJICPIKAHUIO U Pe3yibTaTaM
OCBOCHHUSI  y4eOHOW  JHWCIUIUIMHBI; Ha  OcHOBe [IpumepHOM  OCHOBHOM
o0pa3oBaTeIbHON MpOTpaMMbl  CpeAHEro oOmero oOpa3oBaHUs, OJ0O0PEHHOM
pemenueM  QgeaepasbHOTO  Y4eOHO-METOJAMYECKOTO OO0BEAMHEHUS 10 oOIeMy
oOpazoBanuio (mpotokon oT 28.06.2016 Ne 2/16-3); Konuenuueir pa3BuTus
MaTeMaTH4YEeCKOTO 00pa30BaHMs.

Conepxanue TporpaMMbl JUCHUIUIMHBI ~ HAMpaBJICHO Ha  JOCTH)KCHUE
cCleAyIoIme 1enu: obecredeHue BO3MOXKHOCTH HCIIOJIB30BAaHUS MaTeMaTHYCCKUX
3HAHUA W YMEHUNW B TIOBCEIHEBHOM JKU3HU U BO3MOYKHOCTHU YCIEIIHOTO
IPOJOJIKEHUST 00pa30BaHUsS IO CIENHUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIAIHBIM
UCIIOJIb30BaHUEM MareMaTHuKh. OCBOEHHE cOoAep:KaHUsl OUCLUUILUIMHBI MaremaThka
HAIIPaBJICHO Ha JOCTH)KEHUE CIEAYIOMMNX 3a8a4:

— copMHUpOBaTh MPEICTABICHUS O MAaTEMATUKE KaK YHHUBEPCAIHLHOM S3bIKE HAYKH,
CPEIICTBE MOJICTUPOBAHUS SIBICHUW M TPOIECCOB, 00 HAESIX MU METOoJax
MaTE€MAaTHKU;

—  pa3BUThb  JIOTUYECKOE  MBIIUICHHWE, MPOCTPAHCTBEHHOE  BOOOpa)KeHHE,
ANTOPUTMUYECKYIO  KYJIbTYpPy, KPUTUYHOCTb  MBIIUICHHS Ha  YPOBHE,
HEoOXoauMOM g Oynymied mnpodecCHOHAIbHON JIeITCIIBHOCTH, a TaKXKe
MOCTIEIYIOMIETO O0YYCHUS;

—~ BOCIIUTATh CPEACTBAMH MATEMaTUKH KYJIbTYpy JUYHOCTH, IOHUMAaHUE
3HAYMMOCTH MAaTE€MaTHKH JJIsI HAyYHO-TEXHHUYECKOTO IMpOorpecca, OTHOILICHHE K
MaTeMaTUKe KaK K 4YacTH OOIIEYeIOBEYECKON KYyJIbTYphl Yepe3 3HAKOMCTBO C
HCTOPUEH pa3BUTHS MAaTEMATUKH, SBOJIOLUEN MATEMAaTUUECKUX UJIEH.

—  «IPEJOCTaBUTh KaXJOMY CTYIEHTY BO3MOXKHOCTb JOCTHKEHUS YpPOBHS
MaTeMaTHYECKUX 3HAHWM, HEOOXOIUMOTO JIJIsl JadbHEHIIeH YCIeNTHOW KU3HU B
o01IecTBe».

O6uieoOpa3oBaTenbHas yuyeOHas AUCUUILIMHA MartemaTuka siBIsieTcsl y4eOHOU
JTUCIUIUTMHON 00s3aTeNbHON MpeaMeTHoW obnactu «MatemaTnka u UH(OPMATHKA
®I'OC cpennero obmiero oOpazoBanusi. B yueOnom mane IIIIC3 yueOnas
JUCUUIUIMHA MaTteMaTtuka BXOAUT B COCTaB NPOQPUIBHBIX YUYEOHBIX IUCIUILIMH
00111€00pa30BaTENBLHOTO ITUKIIA.

Conepxanue yuyeOHON mucuumiivHbl MatemaTtuka, peanuszyemoit B ['TIOY
KIITT, dpopmupyeTcs Ha OCHOBE COITUATbHO-3KOHOMHYECKOTO TTPOGUIIS.



N3yuenne oOmeobpa3zoBaTebHOM  y4eOHOM  AMCHUIUIMHBI ~ Martematuka
3aBEpIIACTCs MOJBEICHUEM HTOTOB B (popMe SK3aMeHa B paMKax MPOMEKYTOUHOM
arrectauuu cryaeHToB B npouecce ocBoeHus OIIOII CIIO ¢ monydyenueM cpegHero
o011iero oOpa3oBaHusl.

[Ipu w3ydeHWH MaTeMaTUKH MPEIbSIBISIOTCS TPEOOBaHWsS, COOTBETCTBYIOIIUE
HANPaBICHUIO «MaTeMaTUKa ISl MPOPECCHOHANBHON AESITETbHOCTHY»; BMECTE C TEM
BBIMTYCKHUK TOJIy4aeT BO3MOXKHOCTh HU3YYHTh MaTeMaTWKy Ha Topa3fo Oonee
BBICOKOM YPOBHE, YTO CO3/4acT (GyHIAMEHT JJIs NajJbHEHUIIEro Cepbe3HOr0 U3yUeHUs
MaTeMaTHKH B BY3e€.

M3ydyeHrne MaTeMaTHKX HAIMPaBJICHO HA 00ECIIEYCHHE YCIIEITHOTO MPOJOIIKCHHUSI
o0pa3oBaHMs BBITYCKHUKA 110 CIEIHAIBLHOCTSAM, CBS3aHHBIM C TIPUKIATHBIM
UCTIONh30BAaHMEM MAaTeMaTHKH, M OOECHedeHUs] BO3MOXHOCTH  YCIEIIHOTO
NPOIOJDKEHUsT 00pa30BaHMS IO CIEIHATBHOCTSM, CBSI3aHHBIM C OCYIIECTBICHHEM
HaYYHOW W WCCIIEOBATEIBCKON JEATEIbHOCTH B O0JIACTH MAaTEMaTUKU M CMEKHBIX
HayK.

[lpy w3ydyeHWH MaTEeMaTHKU OOJbIIOC BHUMAHHE YICNISACTCS PA3BUTHIO
KOMMYHUKAaTUBHBIX yMEHUU ((POpMyIHpoBaTh, apryMeHTHpPOBATh W KPUTHUKOBATBH),
(OPMUPOBAHUIO OCHOB JIOTHYECKOTO MBIIUICHUSI B YaCTH TPOBEPKH MCTUHHOCTU U
JIO)KHOCTH YTBEPXKIEHUH, TOCTPOCHUS TPUMEPOB U KOHTPIPUMEPOB, IIETIOYCK
yTBEpXKACHUN, (POPMYITHPOBKU OTPHUIIAHWH, a TaKK€ HEOOXOTUMBIX U JTOCTATOYHBIX
ycnoBuit. TpeGoBanusi, copmynupoBaHHble B pazaene «l eomeTpus», B Ooblien
CTETNIEHU OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPECTaBICHUN U rpaduyecKux
METOJIOB, YeM K (hOpPMaIbHOMY OIKUCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

MIJIAHUPYEMBIE PE3VJBTATHI OCBOEHMS YYEBHOM
T CHUTIITAHBI

Conepxxanue yuyeOHOM nucHMIUIMHBI MaTeMaTHKa HaIpaBlIeHO Ha pPa3BUTHE
YHUBEPCAJIbHBIX y4eOHBIX JEUCTBUH, dbopmupoBaHue JUYHOCTHBIX,
METanpeIMETHBIX U TpeaMeTHbix pesynbTatoB DPI'OC  cpeanero olrmiero
oOpa3zoBaHus, a Takxke cuenytommx oo6mux xkomnereHnuit ®I'OC cpeanero
po¢eCCHOHAIILHOTO o0pa3oBaHus 1o CIeIMaTIbHOCTH 40.02.02
IIpaBooxpaHuTe/IbHAS AESATEJIbHOCTD!

OK 1. TloHuMath CyIIHOCTh W COIMAJIBHYIO 3HAYMMOCTH CBOEH Oymymien
npodeccun, mMposIBIATH K HEH yCTOWYUBBIN UHTEpEC.

OK 2. TloHumaTe W aHaJIW3UPOBATH BOIPOCH IIEHHOCTHO-MOTHUBAIIMOHHOM
cthepsl.

OK 3. Opranu3oBbIBaTb COOCTBEHHYIO JESITEIbHOCTh, BbIOMPATH THUIIOBHIE
METONBl W CHOCOOBI BBITIOJHEHUS NPOGECCHOHANBHBIX 3a/ad, OIEHWBATh WX
3 GEKTHBHOCTH U Ka4eCTBO.

OK 4. IIpuHumaTth pelleHHs] B CTaHIAPTHBIX U HECTAaHAAPTHBIX CUTyalUsAX, B
TOM YHCJIE CUTYyallUsIX PUCKA, U HECTHU 32 HUX OTBETCTBEHHOCTb.

OK 5. IIposBnsTh IICHXOJOTMYECKYID YCTOMYMBOCTH B  CJIOXHBIX U
AKCTPEMAJIbHBIX CUTYalUsX, MPEIyNnpexaaTh U pa3peiiatb KOHQIUKTHI B MPOLECCe

poeCCUOHANIHON JIEATEIbHOCTH.
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OK 6. OcymiecTBiATh MOUCK U HCNOJIb30BaHHE HH(POPMALMK, HEOOXOAMMOM
11t 3 PEKTUBHOTO BBINOJHEHUS MPO(PECCUOHANBHBIX 3a/1a4, NPOo(heCCUOHATBHOTO U
JUYHOCTHOTO PAa3BUTHA.

OK 7. Hcnonws3oBath HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHMH B
po¢eCCUOHANILHON JIEITEIIbHOCTH.

OK 8. IIpaBunbHO CTPOUTH OTHOLICHUA C KOJUIETAMHU, C Pa3JIUYHBIMU
KaTeropusMH TpakJaH, B TOM YHUCJE C NPEACTABUTEINSIMU  PA3IHUYHBIX
HaIlMOHAJILHOCTEN U KOH(ECCHil.

OK 9. YcranaBauBaTh NCUXOJIOTMYECKUN KOHTAKT C OKPYKAIOIIMMH.

OK 10. ApanTtupoBaTbcsi K MEHSIOUIMMCS YCIOBHUSIM MPO¢decCHOHaIbHOM
JEeSTENbHOCTH.

OK 11. CamocrosTenbHO ONpeNensTh 3aJayd  NpodecCHOHANIBHOIO U
JUYHOCTHOTO Pa3BUTHsI, 3aHUMAThCSI CaMOOOpa30BaHUEM, OCO3HAHHO IUIAHMPOBATH
NOBBILIEHUE KBATU(PUKALIUH.

OK 12. Bommonuars npodeccroHangbHble 3aa4l B COOTBETCTBUU C HOpMaMu
MopaJiu, NpohecCUOHATBHON ITUKU U CIY>KEOHOTO ITHKETA.

OK 13. [IlposiBAsT, HETEPHIUMOCTb K KOPPYHIMOHHOMY IIOBEJICHUIO,
YBKUTEJIBHO OTHOCUTHCA K MPaBY U 3aKOHY.

OK 14. OpraHu3oBbiBaTh CBOK KHU3Hb B COOTBETCTBUU C COLHAIBHO
3HAYMMBIMU MPEICTABICHUSIMH O 3J0POBOM 00pa3e >KU3HH, MOAIEPKUBATH JOKHBIN
ypOBEHb (PU3MUECKON IOATOTOBICHHOCTH, HEOOXOJUMBIH JJIsi COLHUAIBbHOM U
npo¢eCCUOHATBHOMN AESITETbHOCTH.
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1. HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma oOiieoOpa3zoBarenbHol yueOHOM auciuriuubel [1J].01
MaremaTika mpeaHa3Hau€Ha Uil HU3Y4YeHUST MaTEeMaTUKU B MPO(ECCHOHAIBHBIX
oOpazoBatenbHbix  opranmzanusax  CIIO, peanusyromux  oOpa3oBaTeIbHYIO
nmporpaMMmy cpeaHero ooOmiero oOpa3oBaHUs B TMpejeiax OCBOCHHS OCHOBHOM
npodeccruonansHoil oOpazoBarensHOil mporpammel CIIO (OIIOIT CIIO) na 6aze
OCHOBHOT'O 00111er0 00pa30BaHus MpU MOATOTOBKE pabounX KaJpoB.

[Iporpamma pazpabotrana B cooTBeTcTBUM C¢ TpeOoBanusimu ®I'OC cpennero
o01iero oOpa3oBaHus, MPEIBSIBIIEMBIMU K CTPYKTYPE, COJICPKAHUIO U pe3ysibTaTaM
OCBOCHHUSI  y4yeOHOW  JHWCIMIUIMHBI; Ha  OcHOBe [IpumepHON  OCHOBHOM
o0pa3oBaTeIbHON MpOTpaMMbl  CpeHEro oOmero oOpa3oBaHUs, OJ0O0PEHHOM
pemieHueM  QeaepasibHOTO  y4eOHO-METOJAMYECKOTO OOBEAMHEHUs M0 OO0IIeMy
obOpazoBanuto (mpotokona ot 28.06.2016 Ne 2/16-3); Konmenuueit pa3Butus
MaTeMaTH4YEeCKOTO 00pa30BaHMs.

Conepxanue TporpaMMbl JUCHUIUIMHBI ~ HAMpaBICHO Ha  JOCTH)KCHUE
CIeAyIONIeH 1enu: obecredyeHne BO3MOXKHOCTH HCIIOJIB30BAaHUS MaTeMaTHYECKUX
3HAHUW U YMEHUH B TIOBCETHCBHOM JKM3HU W BO3MOXKHOCTU YCIEIIHOTO
POJIOJDKEHUST 00pa3oBaHUsl MO CHEHNUATBHOCTSAM, HE CBS3aHHBIM C TPHUKIATHBIM
UCIIOJIb30BaHUEM MareMaTHukh. OCBOEHHE coJepKaHusl OUCLMIUIMHBI MaremaThka
HAIIPaBJICHO Ha JOCTH>KEHUE CIEAYIONINX 3a1a4:

— copMHUpOBaTh MPEJCTABICHUS O MAaTEMaTHUKE KaK YHUBEPCAIBbHOM S3bIKE HAYKH,
CpPEICTBE MOJIETUPOBAHUS SIBICHUNW M TPOIECCOB, 00 HAESIX MU METOoJax
MaTE€MAaTHKU;

—  pa3BUTHb  JIOTUYECKOE  MBIIUICHWE, MPOCTPAHCTBEHHOE  BOOOpa)KeHHE,
ANTOPUTMUYECKYIO  KYJIbTYpPy, KPUTUYHOCTb  MBIIUICHHS Ha  YPOBHE,
HEeoOXoauMOM JiJig  Oyaymiedl npodecCHOHAIBHOW JeATSIBPHOCTH, a TaKkKe
MOCJICTYIOIIETO 00YUCHNS,

—~ BOCIIUTATh CPEACTBAMHU MATEMAaTUKH KYJIbTYpy JUYHOCTH, IOHUMAaHUE
3HAYMMOCTH MAaTE€MaTUKH JJIsI Hay4HO-TEXHHUYECKOTO IMporpecca, OTHOILICHHE K
MaTeMaTUKe KaK K YacTH OOIIeYeNIOBEYECKON KyJIbTyphbl 4epe3 3HAKOMCTBO C
HCTOPUEH pa3BUTHs MAaTEMATUKH, SBOJIIOLUEN MATEMATUUYECKUX UJIEH.

—  «IIpPEeJOCTaBUTh KaXJOMY CTYAEHTY BO3MOXKHOCTb JOCTHKEHHUS YpPOBHS
MaTeMaTUYECKUX 3HAHWM, HEOOXOIUMOTO NJisl MadbHEUIeH YCTICNTHON KU3HU B
o01IecTBe».

O6meobpa3oBatenbHas ydeOHas aucrumimaa I1/1.01 Maremartuka siBaseTcs
y4eOHOW JUCIUIUIMHONW 00s3aTeNIbHONM TpenMeTHOl obmactn  «MartemaTtuka u
unpopmatukay PI'OC cpeanero odmero obpazoBanusi. B yduebnom mmane [1TIC3
yueOHnas mucturimHa [1/1.01 MaTtematnka BXOAMT B COCTaB MPO(MHMIBHBIX YUEOHBIX
JUCHHUIUIMH 00111e00pa30BaTeIbHOTO IUKJIA. YPOBEHb OCBOCHHS JUCHUILIUHBI —
YTIIyOJICHHBIMH.

Conepxxanue yueOHou nucrurinabl [1J[.01 Maremartuka, peanuzyemoil B
I'TIOY KIITT, dbopmupyeTcst Ha OCHOBE COLIMAIIBHO-3KOHOMHYECKOTO MPOdUIIs.
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N3yuenne oOmeoOpazoBarenbHoit yueOHoM mucuumiunbl [1J1.01 MaremaTtuka
3aBEpIIACTCs MOJBEICHUEM HTOTOB B (pOpME dK3aMeHa B paMKaX MpPOMEKYTOYHOU
arrectauuu cryaeHToB B npouecce ocBoeHus OIIOII CIIO ¢ monydyenueM cpegHero
o011iero oOpa3oBaHusl.

[lpy w3ydeHMn MaTeMaTUKU Ha VYrayOJCHHOM YpPOBHE TPEIbSBISIOTCS
TpeOoBaHus, COOTBETCTBYIOLIHE HaTpaBICHUIO «MaTeMaTHKa IS
npo(heCCHOHANBPHOW  NIEATENBHOCTHY»; BMECT€ C TEM BBITYCKHUK IMOJIy4aeT
BO3MOXHOCTbh U3YUYUTh MaTEMATHKy Ha ropa3fo 00jee BBICOKOM YPOBHE, YTO CO3/1aCT
GyHIaAMEHT TSI TaTbHEHUIIETO CEPhEe3HOTO U3YUCHUSI MAaTEMATHKH B BY3e€.

N3yyenue maTemMaTHKM Ha YIUIYOJIEHHOM YpOBHE HampaBlIeHO oOecredeHue
YCIIENITHOT'O ~ MPOJOJDKEHUST 00pa30BaHHS BBIMYCKHHKA TIO0  CICHHATIBHOCTSIM,
CBSI3aHHBIM C TMPHUKJIAJHBIM HCIOJIB30BAHUEM MAaTEMaTHKH, I OOECTIeueHUs
BO3MOXXHOCTH  YCIIEIIHOTO TMPOJOJDKEHUS 00pa3oBaHUs MO  CIEHHATBHOCTSM,
CBS3aHHBIM C OCYIIECTBICHHMEM HAYyYHOM W HCCIEOBATENIbCKOM NEeATEeIbHOCTH B
001acTh MATEMAaTHKH U CMEXHBIX HaYK.

[lpy w3ydyeHWHM MaTEeMaTHKH OOJBIIOE BHUMAaHHE YICIACTCS Pa3BUTHIO
KOMMYHUKAaTUBHBIX yMEHUU ((POpMyIHpoBaTh, apryMeHTHpPOBATh W KPUTHUKOBATBH),
(OPMUPOBAHUIO OCHOB JIOTHYECKOTO MBIIUICHUSI B YaCTH TPOBEPKH MCTUHHOCTU U
JIO)KHOCTH YTBEP)KIEHUH, TOCTPOCHUS TPUMEPOB U KOHTPIPUMEPOB, IIETIOYCK
yTBEpXKACHUN, (POPMYITHPOBKH OTPUIIAHUH, & TAaK)KE HEOOXOJUMBIX U JOCTATOYHBIX
ycnoBuil. TpeOoBanus, copmyiaupoBaHHble B pasneine «l'eomerpus», B Oomblien
CTENEHU OTHOCATCS K Pa3BUTHIO IPOCTPAHCTBEHHBIX NMPEACTABICHUN U rpapUuecKux
METOJIOB, YeM K (pOpMaIbHOMY OIMCAHUIO CTEPEOMETPUUECKUX (PaKTOB.

PexomeHnayemMoe KOJIH4€CTBO YACOB HA OCBOEHHME MPOrPaMMbl TUCIHUILIHHBI:

MaKcuMaJjibHas yuyeOHas Harpys3ka cTyjaeHTa — 352 yaca, B TOM YHCIIC:
oOsi3aTenbHas ayIuTOpHAs yueOHas Harpy3ka cTy/eHTa — 238 4acos;
camocrosiTeabHas padbora — 114 gacos.



2. TUIAHUPYEMBIE PE3VJBTATBI OCBOEHHUSI YYEBHOM
JTUCHUATIIAHBI

Conepxanue yueOHoM nucuuruinabsl [I[.01 MaremaTumka HampaBieHO Ha
pa3BUTHE YHUBEPCAJIbHBIX YYEOHBIX JEHCTBHUM, (QOPMHUPOBAHUE JIMYHOCTHBIX,
METanpeIMEeTHbIX M npeaMeTHhIX pe3yabratoB  OI'OC  cpennero  oOmiero
oOpazoBaHus, a Takke cruenywmux o6mux komnereHuut OI'OC cpeanero
po¢heCCUOHATTEHOTO oOpa3zoBaHus 1o CHEIUATIbHOCTH 40.02.02
IIpaBooxpaHuTe/bHAS AeSITEIbHOCTD!

OK 1. IToHuMaTh CyIIHOCTh U COLMATIBHYIO 3HAYMMOCTh CBOEH Oymyiiei
npodeccuu, NPOosIBISITh K HEH yCTONYHMBBIN HHTEpEC.

OK 2. [loHuMarth ¥ aHaTM3UPOBATH BOMPOCH! IEHHOCTHO-MOTHUBALIMOHHOM

ctepsl.

OK 3. Opranu3oBblBaTb COOCTBEHHYIO [E€ATEIbHOCTb, BBIOMPATH THIIOBHIC
METOJIbl U CHOCOOBI BBIMOJTHEHUS MPOPECCHOHAIBHBIX 3a/lay, OIEHUBATh HX
3¢ PEKTUBHOCTH U Ka4€CTBO.

OK 4. [IpuHumaTth pelieHus] B CTaHIAPTHBIX U HECTAHJAPTHBIX CUTYyaIUsiX, B
TOM YHMCJIE CUTYallUsAX PUCKA, U HECTH 32 HUX OTBETCTBEHHOCTb.

OK 5. TlposiBIsiTh MCHUXOJIOTHMYECKYI0 YCTOWYUBOCTH B CIOXHBIX U
AKCTPEMAIbHBIX CUTYalUsIX, MPEAYNPEXKAATh U pa3pemiaTb KOHQIUKTHI B Mpoliecce
npodeccuoHaIbHOM 1eITeTbHOCTH.

OK 6. OcymiecTBiaTh MOUCK M HCIOJNb30BaHUE HHGPOpMAINKU, HEOOXOIUMOU
st 3 PEKTUBHOTO BHIMOJIHEHUS MPO(ECCHOHABHBIX 3a/1a4, MPOo(heCCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 7. Hcnonb3oBaTh WH()OPMAIIMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTUH B
npodeccuoHaIbHOM eATeTFHOCTH.

OK 8. IlpaBuibHO CTPOUTH OTHOLIEHHS C KOJJIEraMH, C pa3IMYHbIMU
KaTeropusiMd TpakJaH, B TOM 4YHUCJIE C MPEICTABUTEISIMU  Pa3IUYHBIX
HAIlMOHAJIBLHOCTEH U KOH(PECCHIA.

OK 9. YcranaBnuBaTh NCUXOJIOTMUECKUN KOHTAKT C OKPYKAIOIINMHU.

OK 10. ApanTtupoBaTbCcsi K MEHSIOUIMMCS YCIOBHSIM MPo¢ecCHOHAIbHON
NESATENBHOCTH.

OK 11. CamocrosTenbHO ONpenensTh 3anadyud  MNpodhecCHOHATBHOTO U
JUYHOCTHOTO Pa3BHUTHsI, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO TUTAHHPOBATH
MOBBIIIEHUE KBATU(DUKALIUH.

OK 12. Bemonuate npodeccruoHaabHbIe 3a7a4l B COOTBETCTBHU C HOpPMaMU
Mopasu, Npo(hecCUOHANBHOM 3TUKHU U CIYKEOHOTO ITUKETA.

OK 13. [IIposiBOATH HETEPIUMOCTb K KOPPYHNUMOHHOMY TOBEACHUIO,
YBaKUTEJIBHO OTHOCUTBLCA K IIPaBy U 3aKOHY.

OK 14. Opranu3oBbiBaTh CBOIO JKH3Hb B COOTBETCTBHUM C COIIMAJIBHO
3HAYMMBIMU MIPEACTABICHUSIMU O 3I0POBOM 00pa3e KU3HU, MOAACPKUBATH JOJIKHBIN
YPOBEHb



buznyeckon [MOATOTOBJIEHHOCTH, HEO0OXOAUMBII

po(ecCUOHaNIBbHOM eI TEIbHOCTH.

IS COIMAJIBHOM "

Pe3yabTaThl OCBOCHUA Y4eOHOM AUCUMIITIMHBI
B coorBercTBUM ¢ PI'OC COO

OO01mue
KOMIETeHIUH
PdPI'OC CIIO / Temsbl 3an9aTH#

JIM4HOCTHBIE:

— cOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH W OOIIECTBEHHOM
MPaKTUKH, OCHOBAaHHOTO Ha JHUAJIOTE€ KYJIbTYp, a TaKKe
paznmuuHbIX (opM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHUE
CBOET0 MECTa B MOJUKYJIbTYPHOM MHUDE;

— c(OpMUPOBAHHOCTh OCHOB CaMOPa3BUTHUS u
CaMOBOCITUTAaHUS B COOTBETCTBUU C
o011eYeI0BeYeCKUMU [IEHHOCTSIMU u uaeansamMmu

Ipa)KJaHCKOTO 00IEeCTBa;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTCILHOM,
TBOPUYECKON M OTBETCTBEHHOM JIEATEIHHOCTH;

— TOJIPAHTHOE CO3HAHWE W TOBEICHUE B TIOJUKYIHTYPHOM
MHpE, TOTOBHOCThH M CIIOCOOHOCTH BECTH JUAJIOT C JPYTUMHU
JIIOOBMH, IOCTHTaTh B HEM B3aMMOIIOHMMAHHSA, HaXOIWTH
001IHe 1eH U COTPYTHUYATH IS UX JOCTHIKCHUS,

— HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JIETHMH
MJIQJIIETO BO3pacTa, B3POCIABIMH B 00pa3oBaTEIBHOM,
00I11eCTBEHHO [MOJIE3HOH, y4eOHO-UCCIIeI0BATEIILCKOM,
MMPOEKTHOM M IPYTUX BUJAX AEATECILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE
caM0oo0Opa3oBaHHWIO, HAa  TPOTSDKCHHMM  BCEH  JKW3HH;
CO3HATEJILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KakK YCIIOBHIO YCTICIITHOM podeccCHoHaTBLHO M "
0OIIIeCTBEHHOH IeITEILHOCTH;

OK 01

OK 05, OK 06

OK 01, OK 09
OK 08

OK 08

OK 08

MeranpeamMeTHble:

— YMEHHE CAMOCTOSITENILHO OIPEAEIATh eI AeITeIbHOCTU U
COCTaBIATh  IUIAHBI  JICATENBHOCTH;  CAMOCTOSITENIHHO
OCYILIECTBIISITh,  KOHTPOJHPOBaTbH U KOPPEKTUPOBATH

JeATeNbHOCTD; HCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS
TOCTHIKCHUS TIOCTABJICHHBIX MLEJNeH M pealn3aliy IUIaHOB
NeATeNIbHOCTH; BEIOUPATh YCIICIIHBIE CTPATETHH B Pa3IHMYHbBIX
CHUTYaIHSIX;

— YMEHHE TPOIYKTHBHO OOINATHCS M B3aUMOJCHCTBOBATH B
IpoIiecce COBMECTHOM JEATENIbHOCTH, YYMTHIBaTh MO3MLIUHU
JIPYrUX YYaCTHHUKOB JESATEIbHOCTH, Y(PPEKTUBHO pa3zperaTh
KOH(QJIMKTBI;

—  BIAJEHHE  HaBbIKAMU  TI0O3HABaTeNbHOM,  yueOHO-
HCCIIEIOBATENIbCKOM U MPOEKTHON JeATeNbHOCTH, HaBBIKAMU
paspelieHus npoOieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY IIOMCKY METO/I0B PELICHHS MPaKTHUECKUX
3aJa4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

— TOTOBHOCTh M CHOCOOHOCTH K  CAaMOCTOSITENBHOU
MH(GOPMALMOHHO - NTO3HABATEIbHOM JeITeIbHOCTH, BIIAJCHUE

OK 02, OK 03

OK 09

OK 02, OK 04

OK 09
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HaBBIKAMH TIOJIy4eHHsI ~ HEOOXOauMOH uHGpOpMaLuu U3
CIIOBaped pa3HbIX THUIIOB, YMEHHE OPHECHTHPOBATHCS B

pPa3IMYHBIX ~ UCTOYHMKAX  WHQPOPMALUU,  KPUTHYCCKHU

OLICHMBATh U MHTEPIPETHPoBaTh HH(opManmio, norydaemyto | OK 05

Y3 Pa3JIMYHbIX HCTOYHHUKOB;

— BJIAJICHUE SI3BIKOBBIMHU CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO

M TOYHO WM3JIaraTb CBOKO TOYKY 3PEHHUSA, HCIOJIb30BAThH

aJICKBaTHBIE A3bIKOBBIE CPEJICTBA;

— BIIQJICHHC HAaBBIKAMH I[IO3HABATEIIBHONW peIeKCHH Kak OK 02, Ok 04

OCO3HAHMUSI COBEPIIAEMBIX JEHUCTBUM H  MBICIUTEIBHBIX

MPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHM, I'PAHUI] CBOETO

3HAHUS U HE3HAHMS, HOBBIX NTO3HABATEINIbHBIX 3a7a4 U CPEJCTB

JUTSI X JTOCTHOKCHHUSL.

IIpeameTrHbIe:

— chOpMHPOBAHHOCTh TPEJCTABIEHUA O MaTemaTuke Kak | Pazmen 1.

YacTM MHPOBOM KyJIbTypbl W  MecTa MareMatuku B | BBemenue. YUucioBeie W OyKBEHHBIE

COBPEMEHHOW  IMBWIM3AIMHK, O CIOCO0aX OMUCAaHWSA Ha | BRIPAKCHUS.

MAaTE€MAaTHYECKOM SI3bIKE SBJIICHUH PEANbHOIO MUPA; Pazpen 2. KopHu, crenemn wu
JOTapU(PMBI.
Pasnen 6. OCHOBBI TPHUIOHOMETPHH.
Pa3nen 13. YpaBHeHust u
HEpPaBEHCTBA.

Pa3gen 10. Hayana mMaTeMaTu4yeckoro
aHaJu3a.

Pasnenl1.00bEMBI TET U IUIOMIATIN WX
MTOBEPXHOCTEH.

— C(OpPMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHUYECKUX
MOHATHAX KaK O BaKHEHIIMX MaTeMaTUYECKUX MOJEIIAX,
MO3BOJISIFOIIMX OMUCHIBATh M U3y4aTh pa3Hble MPOILECCHl U
SBJICHUSA; TOHMMAaHHE BO3MOXKHOCTH aKCHOMAaTHUYECKOTO
MOCTPOCHUSI MaTEMaTHUYeCKUX TEOPHil; BIaJCHHE METOJaMH
JOKa3aTeNIbCTB U aJlOPUTMOB  pEIICHUs, YMEHHE UX
MPUMEHSTh, IPOBOAUTH JOKa3aTelIbHbIE PACCYKJICHUS B XOJ€
pelieHus 3a/la4; BJaJIeHUE CTaHJAPTHBIMU IpUEMaMu

PCUICHHUA pallMOHAJIbHBIX H HppalOHAJIbHBIX,
IIOKa3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMCTPUYICCKUX
ypaBHeHI/Iﬁ H HCPABCHCTB, HX CHCTCM, HCIIOJIb30BAHUC

T'OTOBBIX KOMIIBIOTCPHBIX IIpOorpaMM, B TOM 4YHCIC A
IIOUCKa IIYTU PCHICHUA U WIUIFOCTPAIIUU PCHICHUA ypaBHCHI/II‘/'I
U HCPABCHCTB, HUX CHCTCM; HCIIOJb30BAHUC T'OTOBBIX
KOMIIBIOTCPHBIX IIpOrpaMM, B TOM HYHUCIIC I IIOUCKA ITIYTHU

Pazpen 1.

Beenenune. UwucioBele 1 OyKBEHHBIC
BBIpKCHUSI.

Paznen 2. KopHu, crenenu wu
J0rapudMBl.

Paznen 6. OCHOBBI TPUTOHOMETPHUH.
Pa3nen 13. YpaBHeHus u
HEpaBEHCTBA.

Pa3gen 10. Hayana maremaTudyeckoro
aHaJu3a.

Pa3zgenl1.0O0beMBl TeN U ILIOMAAN UX
MTOBEPXHOCTEH.

pelieHuss M WUIIOCTPAllMM  peIIeHus  ypaBHEHUH U

HEPaBEHCTB;

— copMupOBaHHOCTh  MpejcTaBieHHM 00 ocHOBHBIX | Paznen 3. [lpsiMble M MJIOCKOCTH B
MOHATUSAX, UICIX U METO/IaX MaTEMaTUYECKOr0 aHaJIN3a; | IPOCTPAaHCTBE.

BJIQJICHUE  OCHOBHBIMM  NOHATHSIMH O Iulockux ¥ | Pazmen 5. KoopamHaTel M BEKTODBI.
IIPOCTPaHCTBEHHBIX reomerpuueckux ¢urypax, wux | Pazgen 7. ®yHkuuu, ux cBoiicTBa M
OCHOBHBIX  CBOICTBax;  C(OPMUPOBAHHOCTH  YMEHHMA | rpaduKH.

pacrio3HaBaTb Ha 4YCPTCIKAX, MOACIAX U B PC€albHOM MHUPC
TCOMCTPHUUYCCKUC (I)I/Il"ypbl; IMPUMCHCHUC HN3YUCHHBIX

Paznen 8. MHOrorpaHHukH.
Paznen 9. Tena Bpamenus.
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CBOMCTB TreoMeTpuYecKux ¢Guryp u Gopmyn s perieHus
TEOMETPUYECKUX  3aJad M 3a7a4 C  T[PaKTHYECKUM
COJIEp’KaHUEM;

Pasgen 11.00beMBI TET U IJIOIAANA UX
IIOBEPXHOCTEH.

— cpOpPMUPOBAHHOCTh INPEACTABICHUII O Ipoleccax U
SIBJICHUSAX, MMEIOLUX BEPOSITHOCTHBIN Xapakrep, 0
CTaTUCTHYECKMX 3aKOHOMEPHOCTSX B peaJbHOM MHpe, 00
OCHOBHBIX TOHATHUSAX 3JIEMEHTAPHOM TEOPUHU BEPOSITHOCTE;

YMEHUH HAaxOJIUTh 51 OLICHUBATh BEPOSITHOCTH
HACTYIUIEHMSI ~ COOBITMM B IPOCTEMIIUX MPaKTUYECKUX
CUTYyallUsIX © OCHOBHBIE XApaKTEPUCTUKHU CIIy4alHbIX

BCIWYMH, BJIaACHUC HaBBIKAMHW HCIIOJIB30BAHUS T'OTOBBIX

Paznien 4. DnemeHTH KOMOMHATOPUKH.

Paszpnen 12. DOnementsl  Teopuu
BEPOSITHOCTE M MaTeMaTUYECKOU
CTaTUCTUKH.

KOMIBIOTEPHBIX IIpOrpaMM IIPU PENICHUH 33]1a4.
TpebGoBanus k pe3yJbTaram
VYriyOneHHbIN ypOBEHB
«CHUCTEMHO-TEOPETHYECKHE PE3YIIbTAThI»
Paszpnen I1. BbIMyCKHMK HAYYHTCH IV. BbInyCKHUK NOJYYHT
BO3MO’KHOCTh HAYYHThHCS
OneMeHThl | — CBo0o1HO OIepUpPOBaATH NOHATHSAMU: | — OnepupoBathb MOHSITHEM
TEOpUHU KOHEYHOE MHOXKECTBO, MHOYKECTBO, OJIIEMEHT | OIPENEICHUsI, OCHOBHBIMM BHJIAMH
MHOXECTB | MHOJKECTBA,  IIOJMHOXECTBO,  IIEpECEUYECHUE, | ONPEACIICHNH, OCHOBHBIMH BHJIAMH
u 00BbEIMHEHNE U PAa3HOCTbh MHOXKECTB, YHCIIOBBIE | TEOPEM;
MaTeMaTud | MHOKECTBA Ha KOOPAMHATHOW NPAMOM, OTPE3OK, | — MOHHMATh CyTh  KOCBEHHOIO
€CKOM UHTEPBAJI, IOJIYMHTEPBal, IPOMEXYTOK C | I0Ka3aTeIbCTBA;
JIOTUKH BBIKOJIOTOM TOYKOIA, rpaguveckoe | — ONEpUPOBATH TOHATHAMU CYETHOTO
IpEACTAaBJICHUE MHOXCECTB Ha KOOPAWMHATHOU | 1 HECUETHOTO MHOXECTBA,
ILIOCKOCTH, — IPUMEHATh METOJ MaTeMaTH4eCKOH
— 3aJlaBaTb MHOXKCCTBA IICPCUHCICHUEM H WHIYKIIUHA IS [IPOBEACHUSA

XapaKTePUCTUYECKUM CBOIMCTBOM;

— OmepupoBaTb MOHSTHUAMHU: YTBEPXKICHHE,
OTpUIIAaHUE YTBEP)KIEHUS, UCTUHHBIE U JIOMKHbBIC
YTBEPXACHUS, NPUUYMHA, CJEICTBUE, YACTHBIH
citydail o01Iero yTBepKIeHus, KOHTPIPUMED;

NPEJICTAaBICHHbIX TpapUuecKl Ha YHUCIOBOM
IIPSIMOM U HA KOOPAWHATHON IJIOCKOCTH;

— NPOBOJUTH JI0KA3aTEJIbHBIE PACCYXKICHUS NI
000CHOBaHMS UCTUHHOCTH YTBEP K JICHUH.

B noBcegHeBHOM KU3HM W TIPU  HU3Yy4EHUHU
IPYTUX IPEIMETOB:

— HCIOJIb30BaThb YHUCJIOBBIE MHOXECTBA Ha
KOOPAMHATHOW IPSAMOM M Ha KOOPAMHATHOU
IIJIOCKOCTH ISl OIUCAHUs PEABHBIX MPOLIECCOB
U SIBJICHUM;

— TIPOBOJUTH JIOKA3aTEIIbHBIE PACCYKICHUS B
CUTYyaLMsIX NTOBCEIHEBHON KU3HU, IIPU PELICHUU
3a/1a4 U3 IPYrux NpeaMeTOB.

- IIPpOBEPATH NpUHAIJIC)KHOCTD OJICMCHTA
MHOKCCTBY;, HaxoauTb IICPCCCUCHUC U
O6L€I[I/IH6HI/IC MHOMXCCTB, B TOM YHCJIC

pacCyXXJIeHUH W JTI0Ka3aTeJIbCTB U TIPH
pEIICHUY 3a/1a4.

B noBcenHeBHOW JKM3HU M TIPU
W3YYCHUU JPYTHX MPEAMETOB:

- HCI0JIB30BaTh TEOPETHUKO-
MHOKECTBEHHBIHN SI3BIK U SI3BIK JIOTHKHU
JUTSL OTIMCAHUS PEaIbHBIX IIPOIIECCOB H
SBIIGHUH, MIPU PEIICHUU 33734 IPYTUX
yueOHBIX MPEIMETOB.
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Yucna u
BBIpAKCHUS

— CpobGomHOo  omepupoBaTh  HOHATHSIMH:
HaTypaJbHOC YHCJIO, MHOXCCTBO HATYypPaJIbHBIX
YHCeN, 1IeJI0e YHCIIO, MHOKECTBO LIEIBIX YHCel,

OOBIKHOBEHHAss Jpo0Ob, JecsATHYHAs  JIPpOOb,
CMEIIaHHOE  YHCIO, palMOHAIBHOE  YHCIIO,
MHO>KECTBO panroHaIBHBIX qHCell,
MppaIMOHAIFHOE YHWCIIO, KOPEHb CTENEHH N,
JNEUCTBUTEIILHOE 4uCIIo, MHO>XECTBO
JNCUCTBUTENFHBIX ~ YHCEN,  I'eOMeTpUuYecKas
WHTEePIpETAIHS HaTYpaJIbHBIX, IEIIBIX,

palMoOHAIBHBIX, JCHCTBUTEIBHBIX YHCEIT,

— TIOHUMaTh U OOBSACHATH PA3HUIY MEXIY
MO3UITMOHHONM W HEMO3WIIMOHHOW CHCTeMaMH
3aIMMCU YHCET;

— TMEPEBOJUTH YHCIIA U3 OJHOW CHCTEMBI 3aIlUCH
(cucTemBbl cUnCIeHus) B APYTYIO;

— JI0OKa3pIBaTh W HCMOJB30BaTh MPHU3HAKHU
JNETUMOCTH CYMMBI W TIPOW3BEICHUS TIpH
BBITIOJTHEHUH BBIYMCIICHUN U PEIICHUH 3a/1a4;

— BBITIOJHATH OKPYIVICHHE PAIMOHATBHBIX H
HMPPAIMOHAIBHBIX YUCEN C 3aJJaHHON TOYHOCTHIO;
— CpaBHUBATH JACUCTBUTEIBHBIC YHCIIA PA3HBIMU
crocodamu;

— YIOOpSAI0YMBATH YHWCJIA, 3alMCAHHBIE B BHUJC
OOBIKHOBEHHOM M JIECATHYHOW ApoOM, dHCIa,
3aMMCaHHbIe c HCIOJIb30BaHUEM
apruMETHYECKOr0 KBAJPATHOTO KOPHS, KOPHEH
CTENEeHU OoJIbIIE 2;

— Haxoautb HOJI 1 HOK pa3nbiMu criocobamu u
HCIIOJIb30BaTh X P PEIICHUH 3a]1a4;

— BBINIOJIHATh BBIYMCIICHHS W TIPEOOpa3oBaHUS
BBIPQKEHUH, COACpKAIIUX JICUCTBUTEIIHHBIC
yucia, B TOM 4YHCIE KOPHH HAaTypajbHBIX
CTCIICHEH;

— BBINOJIHATH CTaHAAPTHBIE TOXKJICCTBCHHBIC
npeoOpazoBaHus TPUTOHOMETPHYECKHX,
Jorapu(PMUIECKHUX, CTENEHHBIX,
HMPpAIMOHAIBHBIX BBIPAXKEHUH.

B nmoBcenHeBHOW KU3HM W TpU  H3YYEHUU
JOPYTUX MPEIMETOB:

— BBINOJHATE U OOBSCHATH  CpaBHEHHE
pe3yiabTaTOB  BBIYMCICHUH  NpU  peIIeHUH
MIPaKTUYECKUX  3ajad, B  TOM  YHCIE
NpUOIMKEHHBIX  BBIYMCIICHUH, UCHIOJIb3YS
pa3Hble CIOCOOBI CPaBHEHMIA;

—  3aluChIBaTh,  CpPaBHUBATh,  OKPYIJIAThH
YHUCIIOBbIE JaHHbIE pPEAIbHbIX BEJIWYMH C

HCIIOJIb30BAHHUEM PA3HBIX CUCTCM U3MCPCHMU,
— COCTAaBJISITh U OLICHUBATH PA3HBIMU criocobamu
YHCJIOBBIC BbIPAXKCHUA Ipu pCHICHUN

— CBOOOJHO ONEPUPOBATh YUCIOBBIMU
MHOXCCTBaMU ITpU pCIICHUUA 3ada4;

— IOHUMATh HNPHUYHUHBI U OCHOBHBIC
niacu pacInpCHUA YU CJIOBBIX
MHOKECTB,;

— BJIaJCTh OCHOBHBIMH IIOHATHUAMU
TCOpUHU ACIUMOCTH IIpU PCHICHUU
CTaHJAPTHBIX 3a1a4,

— WMeTh 0a30BBIE MPEJICTABICHHUS O
MHOXECTBC KOMIIJICKCHBIX YHUCCII,

- CBOOOJHO BBITIOJTHSTD
TOKJIECTBEHHbBIE npeoOpa3oBaHus
TPUTOHOMETPHUYECKHX,
JorapupMHUIECKUX, CTCTICHHBIX
BBIPAKCHUI;

— Buaaetb  ¢Gopmynoil  OmHOMA
HrroToHa;

— TMPUMEHATh TPU PEIICHWH 3a7ad
TEOpEMY O JIMHEWHOM MPEACTABICHUU
HO/I;

— TMPUMEHATh TPU PEIICHHH 3a7ad
Kuraiickyto Teopemy 00 ocraTkax;

— MPUMEHATh MpPU PELICHUH 3a1ad
Manyto Teopemy Pepma;

— YMETh BBINOJIHATH 3allUCh YHCIA B
MO3ULIMOHHOM CUCTEME CUHCIICHHUS;

— MPUMEHATh IpPU PELICHUM 3a7ad
TEOPETUKO-YHCIIOBBIE byHKIMU:
YHUCIIO U CyMMa JeNuTeNel, (QyHKIIIO
Ditnepa;

— MPUMEHATh MpPU PELICHUH 3a7ad
IIETTHbBIE ApOOH;

— MPUMEHATh MpPU PELICHUH 3a7ad
MHOTOYIEHBl C JACHUCTBUTEIBHBIMU U
1EIBIMH KOAPPUITUCHTAMH;

— BJIAJETh MOHATUAMH IPUBOJUMBIN U
HEMPUBOAUMBIN MHOTOUJICH u
MIPUMEHATH UX IIPU PELICHUU 33]1a4;

— MPUMEHATh MpPU PELICHUH 3a7a4
OCHOBHYIO T€OpeMY anreopsl;

— MPUMEHATh MpPU PEIICHUH 3a]a4
npocteinme (QyHKIUU KOMIUIEKCHON
MEPEMEHHON KaK T'€OMETPUUYECKUE
npeoOpa3oBaHuUS.
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NpaKTHYCCKUX 3aJlad W 3aJa4 H3  JpYyrux
y4eOHBIX MPEIMETOB.
VYpaBHEeHUS | — CBoboaHO OIICpUPOBATH HNOHATHUSIMU: | — CBOOOJHO OINpeAensTh TUII U
Hu YpaBHCHHEC, HEpPaBCEHCTBO, PaBHOCHWJIbHBIE | BBIOMpATh METOJ peuIcHUA
HCPABCHCTB | ypaBHCHMSI Hu HCPABCHCTBA, yYpaBHEHHUE, | MOKA3aTEIbHBIX U JIOTAPUPMHUECKIX
a SIBJISIIOLIEECS] CIEACTBUEM JPYroro ypaBHEHMsS, | ypaBHEHUU Hu HEPaBCHCTB,
YpaBHCHHS, PABHOCHUJIBHBIE HAa MHOKCECTBE, | HppAllMOHAIBbHBIX YpaBHEHUH Hu
PaBHOCHJIbHBIE ITPEOOPa30BaHUSI YPABHEHUI; HCPaBECHCTB, TPUTOHOMETPHUICCKHUX
— pemiath pasHble BHIBl YPAaBHEHHWH W | YPABHEHUH U HEPABEHCTB, UX CHCTEM;
HEPAaBEHCTB M HUX CHUCTEM, B TOM 4YHCIE | — CBOOOJHO  pemarbh  CUCTEMBI

HEKOTOpBhIE ypaBHEHUs 3-W W 4-il cTeneHew,
JTpOOHO-pallMOHATFHBIE U UPPAIIMOHATIBHEIE;

- OBJIAJCTh OCHOBHBIMM THIIAMH
IIOKa3aTEeIbHBIX, Jorapu(pMHUUEcKuX,
APPALMOHAJIBHBIX, CTEINEHHBIX YPAaBHEHUH U

HEpPaBEHCTB M CTaHJAPTHBIMH METOJaMHU UX
pelIeHU U IPUMEHATh UX MPH PEIIeHUU 3ajJay;
— TMNpUMEHATh TeopeMy be3dy Kk pemieHuro
YpPaBHEHUI; — IMPUMEHATH Teopemy Buera s
pelIeHNs] HEKOTOPBIX YPaBHEHUN CTETEHM BBIIIE
BTOPOI;

— IOHHUMATh CMBIC TEOPEM O PAaBHOCHJIBHBIX U
HEPaBHOCHUJIBHBIX MPeo0pa3oBaHUIX ypaBHEHHUH
U yMETb UX IOKa3bIBaTh;

— BJIAAETh METOJAMM PCIICHUS YPAaBHECHHH,
HEpaBEHCTB M MX CHUCTEM, YMETb BBIOMpATh
METO/I PEeIICHUs 1 000CHOBBIBATH CBOM BBHIOOD);

— HCIOJB30BaThb METOJ HHTEPBAIOB VI
pelleHrs] HEepaBeHCTB, B TOM 4YHUCIE JpOOHO-
pallMOHANBHBIX M BKJIIOYAIOIUX B cebs
MPPaLMOHAIIbHBIE BBIPAYKEHUS;

— pemars anreOpauvyeckue yYpaBHEHHUS U
HEPABEHCTBA M HX CHUCTEMBl C IIapaMeTpaMu
areOpandeckuM U rpaguueckuM MeTOJaMu;

— BIAJETh Pa3sHbIMM METOJAMH JOKa3aTeJIbCTBA
HEPABEHCTB;

— pelaTh ypaBHEHMs B LEJIbIX YHACTIAX;

— un300pakaTb MHOXKECTBAa Ha IUIOCKOCTH,
3a/laBa€Mbl€ ypaBHEHUSIMU, HEPABEHCTBAMM U UX
CHUCTEMAaMHU;

— CBOOOJHO UCIMOJIB30BaTh TOX/IECTBEHHBIE
npeoOpa3oBaHUs TNPH PELIEHUH YpaBHEHUH H
CUCTEM ypaBHEHMIA.

B noBcenmHEBHOW XKW3HM W IIpU H3Y4YEHUU
JOPYTUX NPEIMETOB:

—  COCTaBJATb W  pemaTb  YpaBHEHMS,
HEPABEHCTBA, UX CHCTEMBI IPU PEUICHUH 3a]ad
JPYruX y4eOHBIX MPEIMETOB;

—  BBIMOJHATH  OLEHKY  IPaBIOMOA0OHS
pe3yiabTaToOB, IOJIyYaEMBIX IPU  PELICHUH
pa3IMYHbIX YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

JIMHENHBIX YPaBHEHUMN;

— pelaTrb OCHOBHBIE TUIIBI YPABHEHUN
Y HEPABEHCTB C ITapaMeTpamu;

— MPUMEHATh IpU PEIICHUM 3a1ad
HepaBeHcTBa Komm - ByHsIKOBCKOTO,

beprymnu;

- UMETh MIPEICTaBICHHUE 0
HEPaBEHCTBaX  MEXJIy  CpPEIHUMH
CTEIIEHHBIMHU.
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NpU  pEIIeHWd  3adad  JPYruxX  y4eOHBIX
MIPEIMETOB;

— COCTaBIIAITh MW peliaTh ypaBHEHUS W
HEpPaBEHCTBA C IMapamMeTpaMu I[IPH PEUICHUH
3a/1a4 IPYrux y4eOHBIX MPEIMETOB;

— COCTaBJIATh ypaBHEHUE, HEPABEHCTBO WM UX
CUCTEMY, OIMCHIBAIOIINE PEATHHYIO CHUTYAIHIO
WIM TPUKIATHYI0 33734y, HHTePIPETHPOBATH
MOJTy4EHHBIC PE3YJIbTATHI;

— HCIIOJIB30BaTh IMPOTPAMMHBIE CPEICTBA IPH
PEIICHUH OTICTBHBIX KJIACCOB YPABHEHUH H
HEPABCHCTB.

OyHKINU

— Brnamers NMOHATHSAME: 3aBUCHMOCTH BEJMYHWH,
(GyHKIMS, apryMeHT U 3HadeHHe (yHKIUH,
o01acTe ompeneseHuss U MHOXKECTBO 3HAYCHHU
¢byHKIMKM, TpaduK  3aBUCHMOCTH, Trpaduk
GyHKIMM,  HYId  QYHKUAHA,  IPOMEXYTKH
3HAKOIOCTOSTHCTBA, BO3PACTaHWE HAa YHCIOBOM
MPOMEXYTKe,  yObIBAaHHME  HA  YHCIOBOM
MPOMEXYTKe, HauOoJIbIllee W  HaWMEHbIIee
3HaYeHne (YHKIUU HAa YHCIOBOM IMPOMEKYTKE,
nepuoandeckass (DyHKIHS, T[EpHOMA, YeTHas W
HedeTHast QyHKIMH; YMETh IPUMEHSITh ITH
MOHATUS MPU PEIICHUH 3a/1a4;

— BIAJETh IIOHATHEM CTENEeHHas (YHKLHUS;
CTpOUTb €€ TIpapuK U YMETb MNPUMEHATH
CBOWCTBA CTENEHHOW (YHKIIMU TPHU PEIICHUH
3ajay;

— BJIaJIETh NOHATUSAMU MOKa3aTellbHas (yHKIMS,
9KCIIOHEHTA; CTPOUTh HX TpapuKH U YMEThb
IIPUMEHATh CBOICTBAa NOKa3aTenbHOM (yHKIMH
IIPU PELICHUH 3a7ay;

—  BIAAETh  IOHATHEM  Jorapudmuyeckas
dbyHKIMS; CTpOUTh €€ Tpaduk ©  yMETh
IIPUMEHSATh CBOMCTBa JorapupmMUUecKon
(GYHKUUY NP pEeLIeHUH 3a/1a4;

— BIQJETh MOHATHUAMH TPUIOHOMETPUUYECKHE
(GyHKUMU; CTPOUTH MX TIpadukd U yMETh
IPUMEHATh  CBOMCTBA  TPUTOHOMETPHUYECKUX
(GyHKUUHI NP pelIeHuy 3a/1a4;

— BIAAETh TMOHATHEM oOpaTHas (yHKUHUS;
MIPUMEHSATH 3TO NOHATHE NPU PELICHUH 3371a4;

— MNPUMEHATh IPH pEIIEHUWH 3aJad CBOICTBa
GyHKUIUMI: YEeTHOCTb, MEPUOIUYHOCTb,
OTPaHUYEHHOCTb;

—  TNpUMEHATh  MNpH  pEUIeHHd  3ajad
npeoOpa3oBaHus TpaguKoB QyHKUIUH;

- BJIQJICTh TOHATUSAMHU qHCII0Bas
MOCIIEIOBATEebHOCTh,  apUpMeTHdecKas |
reoMeTpryIecKasi Iporpeccus;

— NPUMEHSATh NPU PElIeHHM 3a/la4 CBONCTBA M

— BIJIQJIETh TMOHATUEM aCUMNTOTHI U
YMEThb €ro MPUMEHSTh IpPU pEHICHUU
3az1ad;

— TPUMEHATb METOJbl  PpElICHUS
MIPOCTENIINX g depeHnrnaIbHbIX
YpaBHEHUN TEPBOTO M  BTOPOIO
MOPSIJIKOB.
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MpU3HAKH apu(PMETHYECKOH U T'€OMETPUUECKOM
IIPOTPECCUNL.

B 1noBcegHEBHOM KU3HM WM IPU HU3Y4CHUH
JIPYruX y4eOHBIX MPEIMETOB:

— OTIPEACISATH 1O TparKaM M MCIIOJIB30BATh JUIS

pelIieHusT ~ MPUKIQJAHBIX  3aJa4  CBOMCTBa
pETbHBIX  TPOLECCOB W 3aBUCUMOCTEH
(Hamboyplliie ¥  HAWMCHBIIWE  3HAYCHMSI,
MPOMEXYTKA  BO3pacTaHWsi W YOBIBaHUsA

(yHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
ACUMIITOTBI, TOYKHU TIeperuda, IepuoI u T.11.);

— UHTEpPIpEeTHpPOBaTh CBOWCTBA B KOHTEKCTE
KOHKPETHOW NMPAKTHYECKOW CUTYALUH;

— ompenenate mo rpadukaM MpocTeumine
XapaKTEPUCTUKHU TEPUOJINYECKUX IPOLIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3BIKE, PaJUuOCBS3H U
ap. (aMIumTyaa, Nepuoa U T.11.).

CTaTHCTHK
a u Teopus
BEpPOSTHOCT
eM, JIoTHKa
51
KOMOMHATO
puKa

— OmepupoBaTh OCHOBHBIMH OIHCATEIHLHBIMH
XapaKTePUCTHKAMH YHCJIOBOTO Habopa,
MOHATHEM  TeHepajbHass  COBOKYIIHOCTh H
BBIOOPKOI1 U3 HEe;

—  OmepupoBaTh TOHITHSIMH: 4YacToTa H
BEPOSITHOCTh COOBITHSA, CyMMa WM TNPOU3BEICHHE
BEPOSITHOCTEH, BBIYUCTISATh BEPOSITHOCTH
cOOBITHI1 Ha OCHOBE MOJICUETa YHCIIa HCXOI0B;

- BIIAJICTh OCHOBHBIMH MOHITHIMHU
KOMOMHATOPUKUA M YMETh WX MPUMEHATh MIpH
pEILIeHNH 3a]1aY;

— HMETh IMpe/AcTaBieHHEe 00 OCHOBax TEOPHUH
BEPOSITHOCTEH;

— UMeTh NpPEJCTaBICHHE O JUCKPETHBIX H
HEMPEpBhIBHBIX  CIYYalHBIX  BEJIUYUHAX U
pacnpeneneHusx, 0 He3aBUCUMOCTH CITy4aiHbIX
BEJIUYMH;

— HWMETh MPEJCTaBICHHE O MaTeMaTUYECKOM
OKUJAHUH U JUCTIEPCUU CIyYailHBIX BEJIUYUH;

— UMeThb TMPEACTaBIEHHE O COBMECTHBIX
pacnpeeneHus X cIy4yailHbIX BEJIUYUH;

— MOHUMAaTh CYTh 3aKOHa OOJIBIIMX 4YHCENl U
BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOATHOCTEH;
— WMeTh TPEACTaBICHHE O HOPMAaIbHOM
pacmpeneneHud M TOpUMEpax — HOPMAalbHO
pacmpeeeHHbIX CIIy9aiHbIX BEJIHYNH;

— UMeTh TpPEICTaBICHHE O  KOPPESIHuH
CIIy4ailHbIX BETUYHH.

B nmoBcenHeBHOW KU3HM W TpU  W3YYEHUU
JPYTUX TPEMETOB:

— BBIYUCIATH WM OLIEHUBATh BEPOSITHOCTH
coObITHII B peanbHOW >KWU3HHM, — BBIOUPATH
METOJbl  MOAXOJAIIET0  MPEACTABICHUS |
00pabOTKH JaHHBIX.

- UMETh MIpEACTABICHUE 0
LHEHTPAJIBHOUN MpPeNesIbHON TEOpEME;

- UMETh MIpEACTABICHUE 0
BBIOOPOYHOM koahpummenTe
KOppEJALMN U JIMHEWHON PErpeccuy;
- UMETh IIPE/ICTABIICHUE 0
CTaTUCTUYECKUX TUIIOTE3aX u

MPOBEPKE CTATUCTHUYECKON THIIOTE3BI,
O CTAaTUCTHKE KPUTEpHUS U €€ YpOBHE
3HAYUMOCTH; — UMETh IPEJCTaBICHUE

0 CBS3H AMIMPUYECKUX U
TEOPETUYECKUX pacIpe/IeICHHI;

- UMETh peJICTaBICHUE 0
KOJUPOBAaHUM, JBOUYHOM  3aIluCH,

JIBOMYHOM JIEPEBE;

— BJIQJICTh OCHOBHBIMH TIOHSTHSIMHU
teopun rpadoB (rpad, BepiiuHa,
peOpo, CTENeHb BEPIIUHBI, MYTh B
rpade) U yMeTp MPUMEHITh UX MpU
pelLlIeHUH 33]1ay;

— MMETh MPEJCTABICHHUE O JCPEBBIX U

YyMETh TNPUMEHATH TMPH  PEUICHUU
3a7a4;

— BIAJETh IIOHATUEM CBSI3HOCTh U
YMETh OPUMEHSTh ~ KOMIIOHEHTHI

CBSI3HOCTH TIPH PEIICHNH 3a]1ay;
— YMeTh OCYUIECTBIATh IIYTH TIO
peOpam, o00xoabl pebep M BEpUIMH
rpada;

—  UMeTh  TpeicTaBieHue 00
SUJIEPOBOM M TaMHJIBTOHOBOM IIYTH,
UMETh TIPEJCTABICHUE O TPYIAHOCTH
3aa4d  HaxOXJCHUS TaMUIBTOHOBA

nyTH;
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— BJIQJICTh TOHATHUSIMU KOHEYHBIE U
CYETHBIE MHOXKECTBA U YMETh MX
MIPUMEHSATH IPU PELICHUH 3a]1a4;

- YMETh MIPUMEHSTH METOJT
MAaTeMaTU4eCKON MHIYKINH;

— yMETh  MNPUMEHATH  NPUHIMI
Jvpuxie npu pemeHuu 3agad.

TexkcToBble
3a7a9u

— Pemarts MOBBIIICHHOU
TPYAHOCTH;

— aHAIM3UPOBATH YCIIOBHE 3aJIa4H, BEIOUPATh
ONTHMANBHBIA ~ METOJ  pCIICHHS  3aJlayuH,
paccMmarpuBasl pa3jIMdHbIC METOIbI;

— CTPOUTH MOJICNIb PEIICHUS 3a/1a4H, TPOBOHTH
JOKa3aTeIbHBIE PACCY)KICHHUS TIPH  PEHICHUH
3a/1auu;

— pemarb 3amadd, TpeOyrome
BApUAHTOB, TIPOBEPKU  YCIOBHH,
OTNITHMAJILHOTO Pe3yJIbTaTa;

—  aHaIM3UpPOBaTh W HWHTEPIPETHPOBATH
MOJTyYCHHBIC PEIICHHS B KOHTEKCTE YCIIOBHS
3aJIauH, BBIOMPATH pelIeHus, HE
MIPOTHBOPEYAIIHE KOHTEKCTY;

— NIEPEBOJIUTH MPHU PEUICHUH 3a/1a4H
nHpopManuio U3 OAHOW (OpPMBI 3allUCH B
IpYrylo, HCIOJb3ys MpH  HEOOXOIUMOCTH
CXEMBbI, TaOJIUIIBI, TpaHKH, AHArPAMMBI.

B mnoBcegHeBHOW KWU3HM W TPU  H3YyYECHHUH
JPYTUX MPEIMETOB:

— pemath MPaKTUYECKUE 3aJauyd M 3aJa4d U3
JPYTUX IPEIMETOB.

pa3Hble  3agauu

nepebopa
BbIOOpa

['eomerpust

— BiageTs reoMeTpuueCcKUMH MOHATHAMU TIPH
peleHuy 3aa4 U MPOBEACHUN MaTEeMaTHYCCKUX
pacCyxJIeHUI;

- CaMOCTOSTEILHO dhopmynupoBaTh
omnpeneIcHus r€OMETPUUYECKUX dburyp,
BBIBUIaTh THIIOTE3bI O HOBBIX CBOMCTBax H
MIPU3HAKaX r€OMETPHYCCKHUX buryp 51
000CHOBBIBATh WJIM OINPOBEPraTth UX, 0000IIATH
WM KOHKPETU3UPOBATh PE3YJIbTaThl Ha HOBBIX
knaccax (Guryp, TOpOBOAWTH B HECIOKHBIX
cnydasx Kiaccuukanuio GUryp mno pasinyHbIM
OCHOBaHUSIM;

— HCCIEeI0BATh YEPTEKH, BKIIIOUAss KOMOUHAIMH
¢buryp, u3BIEKaTh, HUHTEPIPETUPOBATH U
peoOpa3oBHIBATH HMHpOpMaLHIO,
MIPEJICTABICHHYIO HA YePTEkKax;

- pemarhb 3a1a4u re€OMETPHUYECKOTO
COJIep’KaHus, B TOM YHCIIE B CUTyalHsX, KOTIa
QITOPUTM pEIIeHUsT HE CIeAyeT SBHO U3
YCIOBUS,  BBHIMOJHATH  HEOOXOAMMBIE IS
pelIeHns 3a1a4M JOTOJHUTENbHbBIE TIOCTPOSHUS,

- Hmeth MIPE/ICTABIICHHE 00
aKCHOMATHYECKOM METOIE;

— BIIQJICTh MIOHATHEM I€OMETPHICCKHUE
MeCTa TOYEK B MPOCTPAHCTBE U YMETh
MPUMEHATh UX JJIs PEIICHUS 33]1a4;

— yMETb MNPUMEHATh Ui PEIIeHUS
3a71a4 CBOMCTBaA IUIOCKHX u
IBYTPAHHBIX ~ YIIIOB, TPEXTPaHHOTO
yria, TeOpeMbl KOCHHYCOB U CHHYCOB
JUISL TPEXTPAHHOTO YIia;

- BJIAJETh MMOHATHEM
NEePHEHANKYISIPHOE CEYEHUE IPU3MBI
U YMETh IPUMEHATH €0 MPHU PEIICHUH
3a1a4;

- HUMCTb MMpEaACTaBJICHUC
JBOMCTBEHHOCTH IMPpaBUJIBHBIX
MHOT'OT'PaHHUKOB;

— BJIQACTH MOHATUAMHU LCHTPAJIBHOC U
napaujiCJibHOC  MPOCKTUPOBAHUC U
MNPpUMCHATL HUX IIPpU  MOCTPOCHUHN
cedyeHui MHOT'OI'PaHHUKOB MCTOJOM
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UCCIIEIOBAaTh BO3MOKHOCTh MIPUMEHEHUS TEOpEM
1 GOpMYIT TS pelIeHus 3a/1a4;

— ymerb (QopMymupoBaTh U
reOMETPUIECKUE YTBEPKICHUS;

— BIJIQIETh TMOHATHAMHU CTEPEOMETPUU: IPHU3MA,
napaiesienure 1, MMpamMua, TETPadp;

— WMEThb IpEeACTaBlieHus 00  akcuomax
CTEPEOMETPUN M CIEJCTBHUSIX M3 HHUX M YMETh
MPUMEHSTH UX MPH PEIICHUH 33]1a4;

— YMETh CTPOUTH CEUEHHsS] MHOTOTPAHHUKOB C
WCTIOJIb30BAHUEM PA3IIMYHBIX METOJIOB, B TOM
YHCIIEe M METO/A CIIE/IOB;

— WMETh NPEICTaBJICHUE O CKPEIUBAIOIINXCS
MPSIMBIX B IPOCTPAHCTBE M YMETh HAXOIUTh YTOJ
Y PacCTOSIHUE MEXy HUMU;

— TIPUMEHSTH TEOPEMBI O MAPAUICTHHOCTH
NpSIMBIX ¥ TUIOCKOCTEH B TIPOCTPAHCTBE IMPH
pelIeHNN 3a1ag;

- YMETh MIPUMEHSTh napauielbHOe
MIPOEKTUPOBAHUE [Tl H300paxkeHus: Guryp;

— yMeTh TMPHUMEHATh NEPIEHANKYISIPHOCTH
MPSIMOH M TUTOCKOCTH TIPH PEIICHHUH 33]1ad;

—  BIajeTh  MOHATUSAMH  OPTOIOHAIBHOE
IIPOEKTUPOBAHKUE, HAKIOHHBIE U UX IMPOEKIUH,
yMeTh  IpPHUMEHATH  TEOpeMy O  Tpex
NEePIEeHANKYIIAPAX NP PEIICHUH 3a/1a4;

— BIAJETh NOHATHAMM PACCTOSHUE MEXIY
¢dburypamu B MPOCTPAHCTBE, o0t
NEePIEeHAUKYIISP JBYX CKPELIMBAIOIINXCS
IOPSIMBIX M YMEThb IPUMEHATh MX NPH PEIICHUU
3ajauy;

— BJIQZIETh IMOHATHEM YTOJ MEXIy NpsIMOH U
IUIOCKOCTBIO M yMETb MPUMEHATh €ro IpH
peLleHNH 3a1a4;

— BJAJeTh MOHATUAMU JABYTPAHHBIM yroJi, yroin
MEXJy  IUIOCKOCTSMM,  NEpHEeHIUKYISpHbIE
IUIOCKOCTU ¥ YMETh IPUMEHSTh UX MPH PEILIEHUH
3ajauy;

— BJIQJIETh MOHATUAMU NPU3Ma, MapaliesenuIes
U IPUMEHATh CBOMCTBA MapajulelienuIena IMpu
pelleHNH 3a1a4;

—  BJaJeTb  TOHATHEM
napajjiesnienunes |
pelleHNH 3a/1a4;

— BJIQJIETh MOHATHEM TNPSMOYTOJIbHBIN MUPAMU,
9JIEMEHTHl NPaBUJIBHOM NHMpaMHIbl U YMETh
MPUMEHSATH UX MPH PEeLICHUH 33]1ay;

— HMeTh NpejCTaBIeHHE O Teopeme Oiinepa,
MIPABUIIbHBIX MHOTOI'paHHHUKAX;

— BIIQJIETh TOHATHUEM IUIOINAAM TOBEPXHOCTEH
MHOTOT'PaHHUKOB M YMETh NPUMEHSTh €ro IMpH

JOKa3bIBaTh

MIPSAMOYTOJIBHBIN
IPUMEHATH  €r0  IIpH

IIPOCKLUN;

— HMMETh IIPEJCTABICHUE O Pa3BEpTKE
MHOTI'OI'DaHHUKA M KpaTdaulleM IyTH
Ha [TOBEPXHOCTU MHOTOI'PAHHMKA;

- UMCTH MMpeaAcCTaBJICHUC 0
KOHHUYCCKHUX CCUCHUSAX,
- UMCTH MMpeacTaBJICHUC 0

Kacaronuxcs chepax U KOMOWHAIIUU
TCJI BpalllCHUA U YMETh IIPUMCHATH UX
IpY PEUICHNN 33/1a4;

— TPUMEHATb NPU PEIICHUU 3a1a4
dbopmyiny pacCTOSIHUSI OT TOYKHA JO
TUTOCKOCTH;

— BJAACTh pPa3HbBIMH  CIOCOOAMHU
3alaHUs HpﬂMOﬁ YPaBHCHUSAMHU U
yMETh IIPUMEHATH IPU  PELICHUU
3ajay;

— MIPUMCHATH IpHU PCIICHHUU 3adad U
JIOKA3aTelbCTBE TEOPEM BEKTOPHBIN
METOJ U METOJ KOOPJINHAT;

— UMETh NpejcTaBleHue 00 akcuomax

o0beMa, IPUMEHATD (hopMyIbI
00bEMOB MPSIMOYTOJIBHOTO
napaJuleenuIea, MPU3MBI "

NUpaMUIbI, TeTpadapa MpH pPEHICHUU
3ajay;
- MPUMEHSATD TEOPEMBI 00
OTHOIIEHUSX OOBEMOB TPU PEUICHUU
3aj1a4;

- IIPUMCHATH HHTCTpall JJIA
BBIYHCIICHUA 00BEMOB n
HOBerHOCTefI TCII BpalllCHUsI,

BBIUMCIICHUS TUIOWAAN C(HEepruuecKoro
nosica 1 00beMa I1apoBOTo CJIOS;

— UMETh MPEACTABICHUE O IBUKEHUIX
B IPOCTPaHCTBE:  MapaieIbHOM
NepeHoce, CUMMETPUHU OTHOCHUTEIHHO
IUIOCKOCTH, IIEHTPAIbHONH CUMMETPHH,
MOBOPOT € OTHOCHUTEIBHO MPSIMOW,
BUHTOBOM CUMMETPUH, yMETh
MPUMEHSITh UX MPHU PEUICHUH 3a/1a4;

— HUMETh MPEACTABJICHUE O IUIOUIAAU
OPTOrOHAJILHON MPOEKIUY;

— UMETh MIPE/ICTaBIICHHE 0
TPEXTpaHHOM U MHOTOTPaHHOM YTJIE€ U
MPUMEHSITh CBOMCTBA MIIOCKUX YTIIOB
MHOTOIPAaHHOTO yrja MpU PELICHUU
3a/1ad;

— UMETh MIPE/ICTABICHUS 0
npeoOpa3oBaHun MOI00MS, TOMOTETUH
U yMEeTh MIPUMEHSTh UX MPHU pPEIICHUU
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pelIeHuN 3a/1a4;

— BJAJAETh TOHATUSMHU  Tejla  BpalllCHUS
(mmHOp, KOHyC, map u cdepa), UX CEUCHUs U
YMETh MPUMEHSTH UX TPU PEIICHUU 33/1a4;

— BIIQJCTh TIOHATUSMHU KacaTelIbHBIC MPSMBIC H
IUIOCKOCTH ¥ YMETh MPUMEHSTH U3 MPH PEIICHUH
3a/1ay;

— UWMETh TMPEJCTABIEHUSA__ O BMIHCAHHBIX U
OTIMCAHHBIX Cepax U YMETh MPUMEHSTh UX MPH
pelIeHuu 3a/1a4;

—  BJAUETh TOHATUAMU O0BEM, OOBEMBI
MHOTOTPAaHHUKOB, TEJ BPAICHUS W MPHUMEHSTH
WX TIPU PEIICHUN 3a]1a4;

— UMETh MPEJICTABIICHHE O Pa3BEPTKE IMJIMHJIpa
YU KOHYCA, IUIOMIAJNA TOBEPXHOCTH IWIMHApPA U
KOHyCa, YMETh MPUMEHATh WX TPH PEIICHUH
3a/1ay;

— WMETh TIPEACTABJIICHUE O TUIOMAAN Cepbl U
YMETh MMPUMEHSTH €T0 MPU PEIICHUH 3a/1aY;

— yMeTh pemaTrh 3aJa4yd Ha KOMOHWHAIMH
MHOTOTPaHHUKOB U T€JI BPAIIICHHS;

— WMETh TIPE/ICTABJICHHE: 0 Tmomobuu B
MPOCTPAHCTBE M YMETh pemiaTh 3aJadd  Ha
OTHOIIIEHHE 00BbeMOB u rioniaaen
MMOBEPXHOCTEH MOJOOHBIX (pUTyp.

B noseceonesHotl srcusHu u npu usydenuu opyaux
npeomemos:

— COCTaBJISITh C UCIIOJIb30BAHUEM CBOMCTB
reoMeTpuueckux  Quryp MaTeMaTH4ecKue
MOJENU JUIsl pelIeHUs 3aJad MPaKTHYEeCKOIro
XapakTepa M 3a/ad M3 CMEXKHBIX JUCUUIUIMH,
HCCIIeI0BATh MOJTy4YeHHbIE MOJETU u
HWHTEPIPETUPOBATH PE3YNIbTAT.

3ajady;
— YMETb peuiaTh 337a4d Ha IIOCKOCTH
METO/IaMU CTEPEOMETPUH;

— yMeTb TpPUMEHATH  (opMyIIbI
00bEMOB  IpU  pEUIeHUM  3ajay
NUpPaMMJ, JIEMEHThl  MPABUIBHOU

nUpaMubl U yMEThb HPUMEHSTh HX
IIpU peLICHUN 3aj1ay;
— HMMETh IpPEJACTABICHUE O TEOpeMe

Diinepa, IPABUIIBHBIX
MHOTOTpaHHHUKAX;
— BIIQAETh TOHATHEM  TUIOMIAIN

MOBEPXHOCTEH MHOTOTPAaHHUKOB U
YMETh TMPHUMEHATh €ro MpU peleHUH
3am1a4;

— BIIQ/ICTh TIOHATHUSMH TeJa BPALICHUS
(uunuHAp, KOHYC, map u cdepa), ux
CCUCHHs] U YMETh MPUMEHSITh UX TPU
peIlIeHNH 3a]1ay;

— BJIAJETh TOHATUSMH KacaTelbHBbIC
npsMble ®  TJIOCKOCTH W YMETh
NPUMEHSTH U3 TIPH PEIICHUN 3a7ay;

— UMETh IPE/ICTABICHUS O BIIMCAHHBIX
U ONHMCaHHBIX cdepax H  yMETh
NPUMEHATH UX IPU PEIICHNH 3a/1a4;

— BIIAJIETh MOHATHSIMH 00beM, 00BEMBI
MHOTOTPaHHHUKOB, TEJ BpAIICHUI U
NPUMEHATH UX IPU PEIICHNH 3a/1a4;

— MMETh NPE/CTABICHUE O Pa3BEPTKE
IWIMHIPA W KOHyca, IUIOIIAAN
HNOBEPXHOCTH NWIMHAPA ¥ KOHYCA,
YMETh TNPHMEHATh WX NpPU PEHICHHH
3aj1a4;

— HMMETh TNPEJCTaBICHUE O IUIOMIAIN
cepsl U yMEeTh NPUMEHSTH €ro IMpU
peLIeHUN 3a/1a4;

— yMeThb pemiath 3aja4d = Ha
KOMOMHAIIMM MHOTOTPaHHUKOB U Tell
BpaIllCHUS;

— MMETh IPEeCTaBJICHHE O TOA00UH B
IPOCTPAHCTBE U YMETh pellaTh 3a1auu
Ha OTHOILIEHHE 00BEMOB M IUIOIIAAEH
MOBEPXHOCTEH MOAOOHBIX UTYD.

B mnoBceaHeBHOW JKM3HM M TIpU
U3YyYEHHUH JPYTUX IPEIMETOB!

— COCTaBIfITb C MHCIIOJIb30BAHUEM
CBOMCTB  T€OMETpPUUYECKHX  (QUryp
MaTEMaTHYECKHE MOJEIHN TUIS
pelieHns  3a7ad  MPaKTUYECKOTO
XapakTepa M 3aJad U3 CMEXHBIX
JMCLUTUINH, HCCIIEIOBATh
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IIOJTy4CHHBIE MOJEIN u
UHTEPIPETUPOBATH PE3YJILTAT.

Bektopel M | — Briagers NOHATHAMH BEKTOpBl W HX | — HAXOJUTh 00BEM IapaluleiIeIuIIeIa
KOOpAMHAT | KOOPAUHATHI; u TEeTpa’apa, 3aJaHHEBIX
bl B | — yMeTh BBIIIOJHATH OIlEpalid HaJ BEKTOpaMu; | KOOpAMHATAMHU CBOUX BEPIINH;
HPOCTPAHCT | —  ycmonp30BaTh  CKASIPHOE IMPOW3BEICHHE | — 3a/1aBaTh IPSIMYIO B MPOCTPAHCTBE,
BC BEKTOPOB IPU PELIECHUU 3a/1a4; — HAxXOJIUTh PACCTOSIHUE OT TOYKHU JI0
— TPUMEHATh YpaBHEHUE IUIOCKOCTH, (OpMYyIy | MJIOCKOCTH B CUCTEME KOOPIMHAT,
pacCTOSTHUS MEX]ly TOUYKaMH, ypaBHEHUE cephl | — HAXOJUTh PACCTOSHUE  MEXIY
IIpU pEIIeHNN 3a1a4; CKpELIMBAOLIUMUCS NPSAMBIMH,
— NOPUMEHATH BEKTOPbl U METOJ KOOPAUHAT B | 38JaHHBIMU B CUCTEME KOOPAMHAT.
IIPOCTPAHCTBE IIPU PEIICHNN 3a1a4;
— TPUMEHATh YpaBHEHUE TUIOCKOCTH, (HOPMYITY
PacCTOSTHUS MEX]Iy TOYKaMH, ypaBHEHHE cepbl
IIPU PEIIECHUM 3a/1a4;
— MOPUMEHATH BEKTOPbl U METOJ KOOpPAUHAT B
MPOCTPAHCTBE IIPU PELICHUHA 3a/1aY.
Hcropus — Mmeth npencraBiaeHue 0 BKIAJE BbIAAIOIINXCA
MaTeMAaTUK | MAaTEMATUKOB B PA3BUTHE HAYKHU;
u — [OHHWMAaTh pPOJIb MaTeMaTUKU B pPa3BUTHUA
Poccumn.
Meronbt - Ucnons3oBath OCHOBHBIE METOMRI | — NPHUMCHSTH MaTeMaTUYECKHE
MaTeMaTHK | QOKa3aTelibCTBa, IPOBOAUTH AOKA3aTEIILCTBO U | 3HAHUA K HUCCJICIOBAHUIO
u BBIIIOJIHATE OIIPOBEPIKEHUE; OKpYXKarolero Mupa (MOJISIMPOBAHNE
— I[PUMEHATbH OCHOBHBIE METOABI PpPEIICHUS bu3nueckux Iponeccos, 3a1a4u
MaTE€MAaTUYECKUX 3a]ay4; SKOHOMHKH ).

— Ha OCHOBC€ MaT€MaTHYCCKHUX SaKOHOMepHOCTeﬁ

B IpPUPOJAE  XapaKTepH30BaTh KpacoTy U
COBEpIICHCTBO  OKpYXalollero . Mupa u
MIPOU3BEACHUN UCKYCCTBA;

— T[pPUMEHSATh NpPOCTeHIIne MpOrpaMMHBIE

cpeactea MU DJICKTPOHHOKOMMYHHKAIIMOHHBIC
CUCTCMBbI IIpH PCIICHUN MATCMATHYCCKHUX 3aJ1a4;
— II0JIB30BATbHCA MPUKIAAHBIMU IIPpOrpaMMaMi U
nporpaMmMaMu CHUMBOJIBHBIX BBIUMCIICHUN I
HCCICIOBaHUA MAaTCEMAaTUYCCKUX 00BEKTOB.
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3. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

3.1. O0bem yueOHO# JUCHUIIMHBI M BUbI Y4eOHOH padoThl

O0bem
Bua yyeOHoM padoThI
4acos
MaxkcumanbHas yyeOHasi HAarpy3Ka (Bcero) 352
Oo6s13aTes1bHAA AYAUTOPHAA yyeOHAsi HATPY3Ka (BCEro) 238
B TOM YHCJIE:
TEOPETHYECKNE 3aHATHS 120
IPaKTUYECKUE 3aAHATUS 118
CamocTosiTesibHasi padoTa 114
[IpomexyTouHast aTTectanus B Gopme IK3amena
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3.2. TemaTnuyeckuii m1aH u coaepxkanue yueonou gucuumiannsl [11.01 MATEMATHUHKA

HaunumenoBanue
pa3aesioB U TeM

C()}Iepmafme yqeﬁﬂoro Marepualjia, IPpaKTHY€CKUE paGOTBI, CTYyJACHTOB

O0ne

4acoB

YpoBennb
OCBOEHUS

1

2

4

1 cemecTp

Paznen 1.
Yucaosble 1
OyKBeHHbIE
BbIpaKeHUs

Tema 1.1.
JleficTBUTEILHbIE

qypcsaa
OK 1-9

Conepxxanue yueOHOro Marepuaja

1 ‘ Brenenue JleiicTBuTeNbHBIE YKCIa. MHOTOUYJIEHBI OT OJHON MTEPEMEHHOMN

IloBTOpenue. Pemenne 3a1a4 ¢ UCIIOIb30BAHUEM CBOMCTB YMCEI M CUCTEM CUMCIIEHUS, NEIUMOCTH, JOJIEH U 4acTel, IPOLICHTOB,
Moayneii uncen. Pelienne 3a1a4 ¢ UCMOIB30BaHUEM CBOMCTB CTeleHel 1 KOpHel, MHOTOWICHOB, TPeo0pa3oBaHNii MHOTOUWICHOB U
JPOOHO-PaLMOHAJIBHBIX JINHEWHBIX, KBaJJPATHBIX U JPOOHO-pAIlMOHANILHBIX YPaBHEHHH U UX cUCcTeM. PelieHue 3a/1a4 ¢ MOMOIIBIO
YHCIIOBBIX HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOW TEPEMEHHOW, C MPUMEHEHHEM H300pakKeHHsl YMCIIOBBIX MPOMEXYTKOB.
Perienne 3aqau ¢ KCIONB30BAaHMEM YMCIOBBIX (QYHKIME M uX rpadukoB. Vcrnonb3oBaHHe CBOMCTB M Tpa(MKOB JIMHEHHBIX U

o v — o
KBaJIpaTU4HbIX (DYHKIMH, 00paTHOM MPOMOPIMOHAILHOCTH M QyHKIMK y =y . [ paduyeckoe pelnieHne ypaBHEHUH 1 HEPABEHCTB.

2 | KommiekcHble ynca.

Hcnonp3oBanue onepanuii HaJi MHOXECTBAMM U BBICKa3bIBaHUSIMHU. VcIionb30BaHHME HEPAaBEHCTB M CUCTEM HEPABEHCTB C OIHOU
MEPEMEHHOM, YHUCIIOBBIX IPOMEKYTKOB, WX OOBeIMHEHHH M mnepecedeHHid. [IpuMeHeHHWe mpu peleHWH 3aJad CBOMCTB
apu(pMETHYECKOI U FEOMETPUUECKOM ITPOrpeccuu, CYMMHUPOBAHHsI OECKOHEYHOM CXOISILEHCS TeOMETPUIECKON MPOrPEeCcCHH.
MHoXecTBa (4HCIOBBIE, TEOMETPUUECKUX (QUTYp). XapaKTEPHUCTHYECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE,
OeckoHeuHOe MHOXeCTBO. Crioco0b! 3aanns MHOKeCTB [loamHuoXkecTBO. OTHOIICHUS IPUHAIIKHOCTH, BKIIOUYEHHUS, PaBEHCTBA.
Omnepammu Hag MHOXecTBamu. Kpyru Oitnepa. Koneunbie m GeckOHEUHBIE, CUETHBIE W HECUETHBIE MHOXKecTBa. VICTHHHBIE U
JIOKHBIE BBICKA3bIBaHUS, OIEpallid HAJ BBICKA3bIBaHMSAMU. AnreOpa BbICKa3bBaHMH. CBSA3b BBICKAa3bIBAHWH C MHOXECTBaMH.
KBaHTOpBI CyIIeCTBOBAaHHS M BCEOOLIHOCTH. 3aKOHBI JOTMKH. OCHOBHBIE JIOTHYECKHE MpaBwia. PeleHne JOrH4ecKux 3agad C
HCTIONIb30BAaHUEM KPYroB Oijepa, OCHOBHBIX JIOTHYECKMX IpaBWI. YMoszakmodeHHa. OOOCHOBaHHMA M JOKa3aTelbCTBO B
mareMatuke. Teopembl. Buabl MaTeMaTHueckux yrBepxaeHUM. Buapl nokazarenbcts. MaTemaTuueckas HHAYKIMA. Y TBEPKIACHUS:
oOpaTHOE MaHHOMY, IPOTHBOIIOJIIOXKHOE, OOpaTHOE NPOTHBONOIOKHOMY HaHHOMY. IIpW3HaK M CBOMCTBO, HEOOXOIUMBIE W
nocratounslie ycnous. OcHoBHast Teopema apupmernku. OctaTku U cpaBHeHus. AnroputM Epkmmpa. Kutaiickas Teopema 00
octaTkax. Manas teopema depma. q-udHBIE CHUCTEMBI cuncieHus. OyHKIMA Dinepa, YUCIo U CyMMa JEIHUTENeH HAaTypalbHOrO
yncna. [lepBUUHBIE TpECTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX 4mcelnl. JIeHCTBUS C KOMIUIEKCHBIMH dnciamu. KommiekcHo
COTIPsDKEHHBIE Ynciia. Moaymnb M apryMeHT duciia. TpuroHomerpmdeckas (opma KOMIUICKCHOTO YHCia. PelieHrne ypaBHEHWH B
KOMIUTEKCHBIX YHCIIax.

IIpakTHYecKHe 3aHATHS

1 | Mpaxruyeckas pa6ota ApupMeTHUECKHE NSHCTBHS Hal YMCIAMH

Teopema Buera, Teopema besy. [IpuBomumele n HenmpuBoaMMbIe MHOrowIeHBl. OCHOBHasI Teopema anreOpbl. CHMMeTpHYecKue
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MHorowieHsl. L{enourcieHHbIe 1 11elI03HauHbIe MHOTOWIeHB!I. J{nodanTtoBs! ypaBHeHus. Llennsie npodu. Teopema Depma o cymme
kBagpaToB. CyMMBI U psiZIbI, METOABI CYMMHPOBAHHUS U MIPU3HAKH CXOIUMOCTH. TeopeMbl 0 MPUOIIKEHNN ACHCTBUTENBHBIX YHCEI
Pemenne 3ama4 ¢ MOMOIIBIO YHCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OAHOW IEPEMEHHOH, ¢ IPUMEHEHHEM H300pakeHNs
YHCIIOBBIX MPOMEKYTKOB. PellleHne 3aau ¢ MCHOIb30BAaHUEM YHUCIOBBIX (GYHKIMH 1 ux rpaduxos. McnonezoBaHue cBOHCTB U
v % o H
rpayKoB JMHEWHBIX M KBaJpPATUYHBIX (QYHKIUHA, 0OpaTHOM MPONOPLUUOHAIBLHOCTH W (yHKIUH y=r- I'pacdmueckoe pemenne
YpaBHEHUH U HEpaBEHCTB. lIcnonb3oBaHHE omepaiyii HaJl MHOXECTBaMHU M BBICKa3bIBaHUAMU. lcronb3oBaHHE HEPaBEHCTB U
CHCTEM HEpaBEHCTB C OJHON IIEPEMEHHOW, YMCIIOBBIX IPOMEXKYTKOB, MX OObeAWHEHWH M mepecedeHuil. [Ipumenenne npu
peleHn: 3aJad CBOMCTB apu(METHUECKOH M TEeOMETPHYECKOW IPOrpeccHH, CYMMHpPOBAaHWS OECKOHEYHOW CXOsIIencs
TreOMETPUUECKON IPOrpeccuu

2 | Ilpaktuueckas pabota ApudmMeTnieckne IeHCTBHS Hal KOMIIEKCHBIMH YHCIIAMH B PAa3HBIX (popmax
3aIHCH.

3 | KonrponpHas pabora

CamocrosTeIbHasA paﬁoTa

1 | CooObmienre 0 He TPEPBIBHBIX IPOOsIX

2 | CooOmenue 0 KOMIUIEKCHBIX YHCIaX

10

Paspean 2.
KopHu, crenenu u
Jorapugmel

Tema 2.1.
Kopenb cTenenu n
OK 1-9

Conep:xaHue y4eOHOro marepuasa

1 | Kopens crenenu n

2 | CteneHu ¢ palMoOHAIBLHBIMU TIOKA3aTeIIMH, UX CBOMCTBA

3 | CBOMCTBA CTEIIEHU C JEUCTBUTEILHBIM II0KA3aTEIEM.

CreneHs ¢ ACHCTBUTEIBHBIM II0Ka3aTeCiIeM, CBOMCTBA CTECIICHH.

4 ‘ CBOJICTBA CTEIEHU C ACHCTBUTEILHLIM IIOKA3ATEIEM.

Crenennas QyHKIHMSA U ee cBoicTBa U rpaduk. VppannoHanbHble ypaBHEHNSA

5 ‘ CBOJICTBA CTEIEHU C ACHCTBUTEILHLIM IIOKA3ATEIEM.

N

N

IIpakTHYecKue 3aHATHS

1 | Ilpaktuyeckas pabora PemieHne uppannoHaIbHbIX ypaBHEHUH.

2 HpaKTI/I‘IeCKaH pa60Ta Pemenue nokaszareabHbBIX ypaBHeHHﬁ. Pemenue IPHUKIIAJHbIX 3aaa4.

[Ipocreiime nokazaTenbHble ypaBHEHUs U HepaBeHCTBA. [lokasarenbHas GyHKIMS U ee CBOICTBA
u rpapuk. Yucno u dyskius e*.CHCTeMBbl IOKa3aTENbHBIX, JIOTapHOMUUYECKHX W HPPALMOHAIBHBIX
YPaBHEHUH.

CamocrosiTesbHast padora

HpeseHTaumI: Penienue HppalMOHAJIbHBIX ypaBHeHI/Iﬁ

Tema 2.2.
Jlorapugmel

Conepxanue yueOHOro Marepuasia

1 | Jlorapudm umcma. OcHOBHOE TOrapudMHUECKOE TOXKECTRO.

10
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OK 1-9 Jlorapudm uucina, cBoiicTsa jorapudma.
2 | Jlorapudm npousBeeHUs, YACTHOTO, CTEIICHH; MIEPEX0] K HOBOMY OCHOBAHHIO. 2
3 | JlecsaTuuHblil M HaTYpaJIbHBIN JIorapu(MBI, YHUCIIO €. 2
Jecstuunsiii gorapudm. HarypanpHslii orapudm.
4 | IlpeoOpaszoBanue norapu(MUIECKUX BBIPAKECHHI. 2
5 | IlpeoOpazoBanue panmoHaIbHBIX, HPPALMOHATBHBIX, CTENICHHBIX, IIOKA3aTEIBHBIX U JOTapH(PMHUYECKIX 2

BBIPAXKCHUM.
6 | IIpeoOpazoBanue panoHAIBHBIX, HPPALNOHAIBHBIX, CTEIICHHBIX, IIOKA3aTEbHBIX U JIOTapU(PMUIECKUX
BBIPAKECHUIN

IIpakTHyeckue 3aHATHA
1 | HaxoxeHue 3HaueHui jorapudmMa no npou3BoJIbHOMY OCHOBAHHMIO.
2 | Ilpaktiueckas padorta JlorapudmupoBanne v MOTEHIIMPOBAHNE BBIPAKEHHH.
3 | IlpubmkeHHbIe BRIYUCICHHS W PEIICHUS IIPUKIIATHBIX 337124

Tema 2.3. IIpakTnuyeckne 3aHATHS

Pemenue 1 ‘ [IpakTnueckas pabora Pemenue norapudmuyeckux ypasHeHuil. KonTpoJsbHasi pabora

MoKa3areJbHbIX U Jlorapudmuueckne ypaBHeHHss W HepaBeHcTBa. Jlorapmdmmueckas ¢QyHKIHMS W ee cBoiicTBa M rpaduk. CHCTEMBI ITOKa3aTeNbHBIX,
JIOFapI/Iq)MI/I‘{eCKI/IX HOFapI/I(l)MI/I‘-IeCKI/IX 1 UppalMOHAJIbHBIX ypaBHeHHﬁ. CucreMsl TI0Ka3aTCJIbHBIX, J'IOFapI/I(l)MI/IquKI/IX 1 UppallMOHAJIbHBIX HEPABCHCTB.
YPaBHEHUI U
HEPABEHCTB.

OK 1-9 CamocrosiTesbHas padora
Cocrapnenue pedycoB, KpOCCBOPJIOB 110 paszeny «KopHu, crenenu, sorapupmbn

Pazgea 3.

IIpsiMble U MJIOCKOCTH
B IPOCTPAHCTBE

Tema 3.1.
IIpsiMbIe U MJIOCKOCTH

B IPOCTPAHCTBeE.
OK 1-9

Conep:xaHue y4eOHOro MmaTepuaja

1 ‘ OCHOBHBIC TIOHATHS CTEPCOMETPUN

[ToBTOpenue. Pemenne 3amad ¢ UCIOIB30BAHNEM CBOMCTB (PMTYp Ha IDIOCKOCTH. Pemenne 3aqad Ha JOKa3aTEECTBO U IOCTPOCHUE
KOHTpIIpuMepoB. [IpuMeHeHne NpoCcTeNHINX JIOTHYECKUX MPaBuil. PelieHne 3a1a4 ¢ MCIOIB30BAaHUEM TEOPEM O TPEYroOJIbHHUKAX,
COOTHOIICHWH B MPAMOYIONBHBIX TpPEYrOJbHMKAX, (DAKTOB, CBA3AHHBIX C UYCTHIPpEXyrodbHMKaMH. PemieHne 3amay c
UCIIONB30BaHHEM (DAKTOB, CBSI3aHHBIX C OKPY)KHOCTSMHU. PellleHHe 3aad Ha M3MEpeHHs Ha IUIOCKOCTH, BBIYMCICHUS IJIHH H
wromaned. Harmsagnas crepeomerpus. Ilpmsma, mapannenenmmen, nupamuia, Terpasap. OCHOBHBIE MOHSTHS T€OMETPUH B
MPOCTpaHCTBE. AKCHOMBI CTEPEOMETPHH M CIeACTBHA m3 HuX. lloHATHE 00 akcmomartmdeckoM Merozxe. Teopema MeHemas mist
Tterpasapa. IlocTpoeHne ceyeHuil MHOIOIpaHHUKOB METOJOM cienoB. LleHTpanbHoe mnpoekThpoBaHue. llocTpoeHue ceueHui
MHOTOTPaHHHKOB METOJIOM IPOEKITHH.

2 | Ilepecekaromuecs, mapajulelbHble W CKPELIUBAIOIIMECS MpsMble. YTod MeXAy MpsIMbIMH B
IIPOCTPAHCTBE

3 TeOpeMLI 0 MMapaJUICIIbHOCTHU MPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBC
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CxpemuBaromuecs npsiMbIE B IPOCTPAHCTBE. YTON MEXIY HUMH. MeToabl HaX0XKIE€HU PACCTOSHUM MEXIY CKPEIUBAIOIIUMUCS
MIPSMBIMH.. TeopeMbl 0 MapauIeIbHOCTH MPSMBIX U INIOCKOCTEN B IpocTpaHcTBe. [lapanienbHoe NpOoeKTHPOBAaHHE U N300pakeHne
¢uryp. T'eomerpuueckue Mecta TOYEK B IpocTpaHcTBe. lleprneHIuKyIIpHOCT NpsAMOH W IuIockocTH. OpToroHaisHOE
MIPOEKTHPOBAHUE.

IlpakTH4yeckue 3aHATHS

1 | Ilpu3Haky B3aMMHOTIO pacroJIOKEHUS IPSIMBIX

2 | Yros MeXIy NpsIMBIMU.

3 | IlapamnenpHOE MPOEKTUPOBAHUE U N300paKeHHe QUTYp.

CerHlI/IBaIOH_II/IeCH MpsAMBIC B ITPOCTPAHCTBE. Vron MCXKIY HUMU. MeTO}II)I HaXO0XJICHUA paCCTOHHI/Iﬁ MECKIY CKpCUIUBAIOIUMUC
MpAMBIMH.

CamocrosTeIbHasA paﬁoTa

TloaroroButh pe(bepaT I10 TCMCE! <<HapannenLHoe MPOCKTUPOBAHHUC)

Tema 3.2.
IlepnieHAUKYISIPHOCTH
NPAMBIX U IIOCKOCTEl

OK 1-9

Conepxxanue yueOHOro Marepuasa

1 ‘ [lepneHMKyYISIpPHOCTD NPSAMOM M INIOCKOCTH, TPU3HAKU U CBOMCTBA.

HaxnonHsle u mpoekuuu. TeopemMa o Tpex MNepreHIuKyaspax. Bumel TerpasapoB. OpToLEHTpHUECKUI TeTpasap, KapKacHBIN
TETpas/ip, paBHOIPaHHBIN TeTpa’ap. [IpsiMoyronbHbIi TeTpasap. Meanansl 1 OuMmenuansl TeTpa’apa. JlocrpanBanue TeTpasapa Jio
napajutenenumnena. Paccrosiaust Mexny ¢urypamu B mpocrpaHcTBe. OOmMi NMEepHeHAMKYISP ABYX CKPEHIMBAIOIIUXCS MPSIMBIX.
Yranel B npocrpancrse. IlepneHnukynspHele miuockoctu. Ilnomane oproroHanbHOM npoekuuu. IleprneHnukynspHoe ceueHue
npu3Mbl. TpexrpaHHbIi W MHOrorpaHselif yron. CBoicTBa IUIOCKMX YIJIOB MHOrorpanHoro yria. CBoiicTBa IIOCKHX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPaHHOI'O yria.

IIpakTHYecKkue 3aHATHS

1 | Teopema o Tpex mepreHMKyspax. IIepHeHNKyIap ¥ HAKIOHHAS K IIOCKOCTH.

ITpu3Haky nepneHANKYISIPHOCTH MPSIMBIX M INIOCKOCTEH B IPOCTpaHCTBE. Teopema 0 Tpex NepneHIuKyIspax.

2 | Ilpu3naku u cBOMCTBA MapajuIeNbHbBIX U MEPHEHAUKYISPHBIX IIOCKOCTEH

3 HpaKTI/I‘IeCKaﬂ pa60Ta PaccrosHue oT ToukH J0 IINTOCKOCTH, OT HpﬂMOﬁ A0 IIIIOCKOCTH, paCCTOSAHUC
MCKIAY MIIOCKOCTAMUA

Busibl MaTemMaTHuecKux yTBepxkIeHUN. Buipl nokazaTenbcTB. Marematuueckast HHAYKIHS. Y TBEPKICHUs: 00paTHOE JaHHOMY,
MIPOTHBOIIOIOXKHOE, 00paTHOE MPOTHBONOIMKHOMY JaHHOMY

4 ‘ [TapannenbHoe MPOSKTHPOBAHUE U €TO CBOMCTBA.

Bunpr mHOTOTpaHHNKOB. Pa3BepTku MHOrorpanHuka. Kpardaiiimme myTH Ha TOBEPXHOCTHM MHOTOTpaHHHKA. Teopema Diinepa.
[IpaBunpHBIE MHOTOTPAHHUKH. JIBOMCTBEHHOCTh TIPaBWIIBHBIX MHOTOrpaHHUKOB. Ilpm3ma. Ilapamnenemmmen. CaoiicTBa
napajuienenunena. [IpsmoyronpHei mapamienenunen. Haxmonrasie mpmsmsl. [lupamuna. Bugsl mupamua. O1eMeHTH IpaBUIBHON
mupaMuapl. [lupamunel ¢ paBHOHAKIOHEHHBIMH pedpamMu ¥ TpaHAMH, WX OCHOBHBIE cBoiicTBa. [lmomaam moBepxHOCTEH
MHOTOTPaHHUKOB.

5 | KonTponbHas paGora

CamocrosiTesbHast padora

‘ CocraBieHue KpOCCBOPOOB, pe6YCOB o teme: «B3anMHOe PACIIOJIOKCHHUC TIPAMBIX U IUIOCKOCTEI

2 cemecmp
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Pazpean 4.

Kom0unaropuka
Tema 4.1. Coaepikanue yueOHOro MaTepuajia 2
[Mpasuia 1 ‘ DnemMeHThl KoMOMHATOpUKH. OCHOBHBIC TIOHATHSI KOMOMHATOPHKH.
KOMOMHATOPUKH [ToBTOpenue. Pemrenue 3amau Ha TabaMUHOE B TpadUIECKOE MPEACTABICHAC TAaHHBIX
OK 1-9 IpakTHYeCKHE 3aHATHS
1 | ®opmyibl yKcIa MEPEeCTaHOBOK, Pa3MEIEHU, COUeTaHUM
2 | Ilpaktnueckas pabota Penienne KOMOMHATOPHBIX 331a4.
3 | bunom Herotona u Tpeyronpauk [lackamns
4 | llpuknansele 3a1a4n.
CamocrosiTesbHasi padora
‘ Pemrenne cutyalimoHHBIX 337124 C MTOMOIIHI0 KOMOUHATOPUKHU 110 TTPO(YUIIEHON CHIEIUATBbHOCTH
Paspean S.
Koopannarsl u
BEKTOpa
Tema 5.1MeToxa Copep:xaHue y4eOHOro marepuaja
KOOpAMHAT B 1 \ JlexapTOBbI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPBI. 2
MPOCTPAHCTBE. VYron mexay Bektopamu. CKaJIsipHOE Ipou3BeeHNE. Y paBHEHHE MIIOCKOCTH. DopMyra pacCTOSHUS MEXKAY TOUKaMU. Y paBHEHHUE
BeKTopbl cdepbl. DopMmyra paccTOSHHS OT TOYKH JI0 TWIOCKOCTH. CrocoObl 3ajaHusl IPSIMON YpaBHEHHUSIMHU.
Pemenue 3amaq u 1oka3aTeIbLCTBO TEOPEM C IIOMOIIBIO BEKTOPOB 1 METOAOM KOOpAMHAT
OK 1-9 2 \ Yron mexay Bekropamu. Koopaunatel Bektopa. CKaJsipHOE MPOU3BEICHUE BEKTOPOB. 2
CKaJ'IHpHOG TIpOU3BEACHUE BEKTOPOB. TeopeMa 0 Pa3JIOKEHUHN BEKTOpA 110 TPEM HEKOMIUJIAaHAPHBIM BEKTOpaM
3 | KommnHeapHbie BEKTOPHI 2
4 | Kommnanapselie BeKTOphbI. PaznoskeHue no TpeM HEeKOMIUTAHAPHBIM BEKTOPAM. 2
YpagHenue mwiockocti. @opMyia paccTOSHHS MEXAY TOUKaMu. Y paBHeHue cdepbl. DopMyra paccTOSHHUS OT TOYKH 10
iockoctd. Crioco0bl 3a/IaHusl IPSIMOM, YPABHEHHUSIMH.
5 | Mcnonp30BaHre KOOPAMHAT U BEKTOPOB MPHU PEICHUH MaTEMAaTUYECKUX U MPHUKIIATHBIX 3a/a4. 2
6 | Bexropsl. [lelicTBHs ¢ BEKTOpaMH 2
7 | JlekapToBa cCUCTeMa KOOPJIUHAT B IPOCTPAHCTBE 2

IlpakTH4eckue 3aHATHUA.

1 | Ipaktnueckas pa6ora CkanspHOe HPOH3BEJCHHE BEKTOPOB.

PerieHue 3a/1a4 U JI0Ka3aTeNbCTBO TEOPEM C TIOMOIIBIO BEKTOPOB M METOJIOM KOOPJIMHAT.

2 ‘ KonTponpHas pabota

CamocrosiTesbHast padora

1 ‘ Pemienue 3agau Ha NeiCTBUS HAJl BEKTOpaMu
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2 | Pemenne 3a1a4 o Teme «MeTO1 KOOPIMHAT B IIPOCTPAHCTBE»

Pazneua 6.
OcHoOBBI
TPUTOHOMETPHUU
Tema 6.1. Conepxxanue yueOHOro Marepuasa
Tpuronomerpuyeckune | 1 | OcnoBHble oHATHS. Pagnannas mepa yria. CHHYC, KOCHHYC, TAHT€HC U KOTAHI'€HC MPOU3BOJILHOTO 3
BbIpaKeHUs yria.
OK 1-9 Pagnannas Mepa yrila, TPHUTOHOMETPUYECKas OKPYKHOCTb. TpHUroHomerpuueckue QYHKIMH ducen H yriioB. Dopmyisl
NPUBEJICHUS, CIOXKEHUSI TPUTOHOMETPHYECKUX (YHKIMH, (OpMyNnbl JBOHHOTO W IOJOBHHHOrO aprymenTa. IIpeoOpa3oBaHue
CYMMBI, pa3HOCTH B IIPOM3BEACHHE TPUTOHOMETpUUeCKHX (yHKUMH, u Haobopor. Hymum ¢yHKIMH, TpOMEXYTKH
3HaKOIIOCTOAHCTBA, MOHOTOHHOCTD. HawnbOosnbliee ¥ HaMMeEHbIIEE 3HAUCHUE (l)yHKHI/II/I HepI/IO):[I/I‘IeCKI/Ie (l)yHKHI/II/I 1 HaNMEHBIITHHA
MNepuoa. YeTHBIE 1 HEUETHELIE (l)yHKHI/II/I.
IIpakTHYeckne 3aHATHS
1 ‘ PajmaHHBIN METO U3MEPEHUS YIVIOB BPAILlEHHsI M CBSI3b C IPAlyCHOM MEpOH.
OyHkuuKM «apoOHas YacTh uyuciaa» y ={ X} M «uenas 4acTb uucia» y =[x |. TpuroHomerpuueckue (QYHKIHH YUCIOBOTO
apryMeHTa y x = C0S , y X =Sin , y X =tg , y X = ctg . CpoiictBa u rpaduku TpuroHomerpuyeckux (yHkimi. O6parHbie
TPUTOHOMETpHUUECKHE (QYHKIIMH, UX TJIaBHbIC 3HAYCHHSI, CBOMCTBA U rpaduKH.
2 | PaguaHHbBIN METOT MI3MEPEHHUS YIIIOB BPAICHHSI B CBS3b C TPATyCHON MEPOA.
3 | Pemenue 3amaq
4 | Pemenue 3amay
Tema 6.2. Copep:xaHue y4e0HOIr0 MmaTepuaja 2
DopMy.Jibl 1 \ OCHOBHBIE TPUTOHOMETPUUECKHE TOXKACCTBA. DOPMYITBI TPUBEICHUS 2
TPUTOHOMETPHH. DopMyIbl CIIOKEHUS] TPUTOHOMETPUYECKUX (QYHKIUH, (hOpMyIIbl IPUBECHUsI, (POPMYIIBI IBOWHOTO apryMeHTa.
OK 1-9 2 | Ipeo6Gpa3oBaHus TPUTOHOMETPHUYECKHX BHIPAKEHHIL. 2
DopMyIbl IPUBENIEHNUS, CIIOXKEHUSI TPUTOHOMETPUUECKUX (YHKINH, (hOPMYIIbI IBOWHOTO U TIOJIOBUHHOTO apryMeHTa.
[Ipeobpa3oBaHKre CyMMBbI, PA3HOCTH B IIPOM3BEJICHUE TPUTOHOMETPUUECKUX (DYHKIUH, U HA000pPOT
IIpakTHYecKkue 3aHATHS
1 | OcHOBHBIE TPUTOHOMETPHYECKHUE TOXKIECTBA
2 | ®opMymbl CIOKEHUS, YABOCHHUS
3 | IIpaktnueckas pabota IIpeobpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (DYHKIIUH B TPOU3BEICHHE
4 | IIpeoOpazoBaHue MPOU3BEACHUS TPUTOHOMETPHUUECKUX (PYHKIUN B CyMMY.
5 | IIpeoOGpa3oBaHusi TPUTOHOMETPHYECKUX BBIPAKECHUN.
CamocrosiTesibHasi padora
1 \ CooOmienne «IIpoucxoxkaeHne eIMHNAL U3MEPEHHS YTIIOBY
Tema 6.3. Coaepikanue y4eOHOr0 MaTepuajia
IIpocreiimme 1 \ Tpuronomerpuueckue ypaBHEHUS u HEpaBEHCTBA 2

27




TpHFOHOMeTpH‘leCKHe ApKKOCI/IHyC, APKCUHYC, apKTAHI'CHC YH1CJia. ApKKOTaHI‘eHC qucliia.
ypaB]—[e]—[]/[ﬂ, TpI/IFOHOMeT‘pI/IquKI/Ie YpaBHCHUA. OHHOpOHHLIe TPUTOHOMETPHUICCKUEC YPABHCHUSA
HEpPaBEeHCTBA IIpakTHYecKkue 3aHATHS 10

OK 1-9 1 | Tpocreiinme TPUrOHOMETPHYECKHE YPABHEHHS M HEPABEHCTBA.
Pemrenne HpOCTeﬁmHX TPUTOHOMETPUICCKHUX HCPABCHCTB. HpOCTeﬁIHPIe CHUCTEMbI TPUTOHOMETPHUUICCKUX ypaBHeHHﬁ.
2 ‘ OO0paTHbI€ TPUTOHOMETpUYECKUE QYHKIIMU
HyJ'II/I (byHKHI/II/I, MIPOMEIKYTKH 3HAKOIMOCTOAHCTBA, MOHOTOHHOCTD. HauGomblnee 1 HaMeHbIIIee 3HaUECHUE (I)yHKIII/II/I.
[lepromudaeckue QYHKIIMN U HAMMEHBIINH mepuoa. YeTHsie U HeueTHbIC GyHKINU. DyHKINN «IpOOHAs YacTh YHCIa» Y ={X} H
«uernas yacthb yncna» y =[x]. OOpaTHble TPUrOHOMETpHUYeCKHe QYHKIINH, UX TIIaBHbIC 3HAYCHHsI, CBOMCTBA U rpaduKH
3 | KonTponsHas padora.
CamocrosiTesibHas padoTa 6
1 ‘ PemreHne TpuroHOMETpUYECKUX YpaBHEHUN

Paspen 7.

DyHKUNMN

Tema 7.1. Copep:xaHue y4e0OHOIro MmaTepuaja 8

DyHKIUH, UX cBOlicTBa | 1 ‘ Oynkuuu. CoiictBa pyHkimu. OOpaTHble QYHKINU.

u rpadpuku JBrykeHMsI B IPOCTPAHCTBE: MapajlleiabHbId IEPEHOC, CUMMETPHUSL OTHOCUTEINIBHO IIJIOCKOCTH, LICHTPAJIbHAs CUMMETPHSL, IOBOPOT

OK 1-9 OTHOCHTEINIFHO TpsiMoid. [IpeoOpa3zoBanue nonooust, romoreTus. Pelenne 3aja4y Ha IIOCKOCTH C UCIOIb30BaAHUEM
CTepeoMeTpHUYecKUX MeTo10B. B3anmHuo obpatnbie GyHkuuu. ['paduku B3anMHO 00paTHBIX QYHKLUL.
2 ‘ CreneHHbIe, TOKa3aTeNIbHbBIC, JJOTapU(PMUYECKUE U TPUTOHOMETPHYECKUE (YHKITUH.
Hynu ¢yHKUMH, TPOMEXKYTKHM 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. HamOounblliee ¥ HauMeHblliee 3HaueHHE (YHKIIUH.
[epuoanueckue Gpynkuuu. YetHocTs U HedeTHOCTh QyHKIMA. CrnoxHble GyHKIMU. TpUroHoMeTpuieckre GpyHKIUN Y = COS X , Y
= sinx , y = tgx . OyHkuusy = ctg x. CoiictBa u rpaduku TpuroHomeTpuueckux (yHkiwmii.Jlorapupmudeckre ypaBHEHUS U
HepaBeHCTBa. Jlorapudmuueckas GpyHkims u ee cBoiicTBa u rpaduk. CreneHHas (YHKIMS U ee CBOMCTBA U rpaduk
3 ‘ [IpeobOpazoBanus rpadukoB GyHKIUN
Meron WHTEpBAJOB Ui pElICHUs HepaBeHCTB. [IpeoOpazoBanusi rpaukoB (YHKIMNA: CIABUI BIOJIb KOOPAWHATHBIX OCEH,
pacTshKeHHe M CKaTHe, OTPAYKEHUE OTHOCHTENILHO KOOPIMHATHBIX ocell. ['paduyeckue MeTo/Ibl pellieHns] YypaBHEHH U HEPaBEHCTB
IIpakTHyeckune 3aHATHS. 10
1 | Ilpumepsl 3aBUCUMOCTEIN MEX Y NEePEMEHHBIMH B PEalIbHBIX MPOIECCaX U3 CMEKHBIX TUCIUTUINH
2 | Ilpaktnueckas paborta MccnenoBanue GyHKIMH
3 | HenpepriBHbIC U epuoinyeckie GyHKINUN
4 | IIpeoOpazoBanus rpaduxa @ynkuuu. ['apmonnueckue konebanus. [lpuknaanelie 3agaun.
JBrKeHUs] B IPOCTPAHCTBE: MapajuIeIbHbIA MEPEHOC, CUMMETPHUS OTHOCUTENIBHO IUIOCKOCTH, LIEHTpajbHasi CUMMETPUS, IOBOPOT
OTHOCHUTCIBHO HpﬂMOfI. Hpeo6paaoBaHI/Ie HOI[O6I/ISI, roMoreTus. Pemienue 3a1a4 Ha INIOCKOCTH C HCIIOJBb30BAHUEM
CTEPEOMETPUIECKHUX METOMIOB.
5 ‘ KonTponpHas pabota
CamocrosiTesbHast padora 10
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1 | Pemenue 3aa4 Ha McCIeI0OBaHUE YUCIOBBIX (DYHKIIMHA 3aJaHHBIX TPaAQUUECKH U aHATTUTHYECKH T10
POQHILHON CIIENUATBHOCTH

2 | CocraBienne peOycoB 1o teme: «DyHKINN:

3 cemecmp

Pazpnen 8.
MHOrorpaHHHMKH

Tema 8.1.
MHOrorpaHHHuKHU
OK 1-9

Conepxxanue yueOHOro Marepuasa

1 ‘ Bepmunsl, pebpa, rpaHi MHOTOTPaHHUKA

[Mapamnenenunes. CroiicTBa npsiMOyronsHOro mapamienenumnena. Teopema [ugaropa B mpocTpaHcTse.

2 | TIpusma, ee ocHOBaHMsI, GOKOBBIE peOpa, BHICOTA, GOKOBAs TTOBEPXHOCTD.

[IpaBunpHBIE MHOTOTPaHHUKH. JIBOWCTBEHHOCTh MNpaBWIBHBIX MHororpaHHukoB. [Ipusma. Ilapannenenunen. CaoiicTBa
napasienenuneaa. IpsmoyronpHslit napannenenunesn. HakioHHble TPU3MBIL.

3 \ [Tupamuna, ee ocHOBaHHE, OOKOBBIE pedpa, BICOTA, OOKOBAsi TOBEPXHOCTD.

[Mupamuaa. Bunmel nupamu. DieMeHTH NpaBWIbHOW mupamMunbl. [IupaMusibl ¢ paBHOHAKIOHEHHBIMHU peOpaMH M TPaHSIMHU, UX
OCHOBHBIE CBOMCTBA.

12

IIpakTHYecKue 3aHATHS

1 ‘ [IpakTnueckas pabora CedeHusi, pa3BepTKU MHOrorpaHHukoB. [Tnomane nosepxHoctu. CummeTpus

Pa3BepTku MHOrorpanHuka. KpaTtuaifiie myTi Ha HOBEpXHOCTH MHOTOrpaHHHKA. Teopema Ditnepa [Tnomaan noBepxHocTen
MHOTOTPaHHUKOB. J[BOWCTBEHHOCTh NPaBUIBHBIX MHOTOrpaHHUKOB. [Ipm3ma. [apamnenenunen. CBoiicTBa mapaienenunesa.
[IpsimoyroneHelii napasienenunes. Haknorasie npusmsl. [upamuga. Bugsl mupamua. DaeMeHTs TpaBUIBHOW THPaMHUJIBL.

[TupaMup! ¢ paBHOHAKIOHCHHBIMH peOpaMHy M IpaHAMH, HX OCHOBHbIE CBOicTBa. [lnoniagu moBepXHOCTEil MHOTOrpaHHUKOB.

2 | KourponsHas pa6oTa

10

CamocrosiTesibHast padora

1 | CoobGmenue «IIpaBusbHbIEC U NOTYIPABUIbHBIE MHOTOTPAHHUKI

2 | Pemenne 3aJa4 110 TEMCE: ((MHOFOFpaHHI/IKI/I 10 HpO(bPIJ'IBHOfI CIICHNAJIbHOCTH»

Paznen 9.Tena n
MOBEPXHOCTH
BpAaIlleHUsl.

Tema 9.1.
nauHap, KOHYC, LIAp
OK 1-9

Conepxanue yueOHOro Marepuasa

1 | Hunuuap u KoHYC.

2 | lap u chepa

3 | YceueHHas nmupamMuJia U yCeUeHHBIH KOHYC.

Terma Bpamenns: IIHHAD, KOHYC, map u chepa. CeueHns UINHpA, KOHyca U mapa. [1lapoBoii cermMmeHT, mapoBoii CiIoi, mapoBoit
cekTop (KoHyc). YceueHHasi MMpaMua U YCEUSHHBI KOHYC.

N

IIpakTHYecKHe 3aHATHA

1 ‘ Pemenue 3amau

DJIeMEHTHI C(i)epI/I‘IGCKOﬁ TCOMCTPHUH. Konmueckue ceuenms. KacarenpHeie MPAMBIC U TNIOCKOCTH. Brucanmbie u onrcadnHbIe C(i)epBI.
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Kacatronmmecs ceprl. KomOuHaImm Ten BpaieHus

3 | Konrposbhas paGota

CamocrosiTeJbHas padoTa 8
‘ [Ipe3entanus no teme: «KoHnyeckne ce4eHrs U UX MPUMEHEHNUE B TEXHUKE)
Paznean 10.
Hayvauna
MaTeMaTH4YeCKOro
aHaJIn3a
Tema 10.1. Conep:xxanue yueOHOro Marepuaja 8
IHocnenoBarenbHocTu. | 1 | [MocnemnoBarensHocTu. [loHsTHE O TIpEeaese MOCIETOBATEILHOCTH 2
IIpounsBoanas. 2 | Pemenwue 3amau 2
OK 1-9 [onsiTue npenena ¢pynkyu B Touke. [lonstue npeaena ¢pyHKImu B 6eckoHeUHOCTH. AcUMITOTHI rpaduka GyHkiun. CpaBHEHHEe
OeCKOHEUHO MaJibIX M OeckoHeuHo Oomnbmmx. HerpepeiBHOCT yHKIMU. CBoicTBa HenpepbIBHBIX QyHKmiA. Teopema
Beliepmrpacca. Yucnosas nocinenoBaTenbHOCTh. [Ipeaen nociaenoBaTenbHOCTH.
IIpakTHYeckue 3aHATHS 10
1 | Ilpaktuueckas pabora [Ipon3BoiHbIE OCHOBHBIX AIEMEHTAPHBIX PYHKUUN. YpaBHEHHE KacaTeIbHOU B
o01iemM BujIe
2 | IlpaBwiia u popmynsl nuddepeHnrpoBanms
[IpousBonHas. YpaBHuenue kacatenbHol K rpaduky Gyukunu. Juddepenuupyemocts ¢pynkimu. [IponsBonnas GpyHKIUN B TOUKE.
3 | Mexann4yeckuii ¥ reOMETPUYECKUN CMBICI TPOU3BOTHOM.
4 | UccnemoBanne PyHKIMH C TOMOIIHIO MPON3BOTHOM
HccnenoBanue aneMeHTapHbIX QYHKIUI Ha TOUYKH SKCTpeMyMa, HauOoJbliee 1 HaUMEHbIlee 3HAYCHUE C MTOMOIIBIO POU3BOAHOM.
[ocTpoeHue rpadukoB (GyHKIUA C MOMOIIBI TPOW3BOAHBIX. [IpUMeHeHHe MPOM3BOMHOW MPH pelieHuH 3anad. Haxoximenue
OKCTPEMYMOB (I)yHKHHf/’I HECKOJIbKHX IIEPEMECHHBIX.
CamocrosiTeJibHasi padoTa 8
Pemrenue 3agau
Tema 10.2 Coaep:xaHue y4eOHOro MaTepuajia 10
IInomann 1 | IlepBooOpasHasi u HHTETpaJl.. 2
KPHUBOJIMHEHOMI 2 | Ilmomaab KpUBOJIMHEHHON TpamneIuy. 2
Tpanenuu. [epBooOpa3Hbie 3nemenTapHbiX GyHkuui. [Inomans kpuBonuneitnoit tpaneiun. ®opmyna Hetorona-Jleitdonuna. OnpeneneHHbIid
HuTerpan UHTerpa.
OK 1-9 IIpakTHyeckune 3aHATHS 10

1 | UnTerpan u nepsooOpaszHas

2 | Teopema Hprotona—Jleitbuuia

[Tnomane xpuBonmHEHHOH Tpanenuu. Popmyna HeioToHa-JleiOHMIA.

3 ‘ HpI/IMeHeHI/IC HHTCIr'pajia K BBIYUCJICHUIO (l)I/ISI/I‘IeCKI/IX BEJIMYMH U ILIOIIAJICH.

Brrancienue rmomaﬂef/i IIJIOCKUX (1)I/Il“yp 1 00BEMOB Tell BpalicHUs C MOMOLIBIKO MHTErpaia. MGTOZ[LI peHICHUSA q)yHKIII/IOHaJ'ILHLIX
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ypaBHEHHH ¥ HEPABEHCTB

4 | IlpuMeHeHHne UHTErpaia K BEIYUCICHUIO (PU3MUECKUX BEJIMYHMH U IUIOUIAICH.

5 | KonrponbHas pabora

CamocrosiTesibHas padoTa

‘ Pemenne 3amaq Ha MPUMCHCHUC OITPCACIICHHOI'O MHTCIpajia

Paznea 11.
O0beMBI TEJI "
IJIOIAAM UX

NOBEPXHOCTEI.
Tema 11.1 Conepxxanue yueOHOro Marepuasa
O06beM u ero 1 \ O6bem u ero usmepenue. arerpanbHas popmyina oobema.
H3MepeHHe. OnemeHThl Teomerpun Macc. [loHsatHe oObema. OObeMbl MHOTOrpaHHHUKOB. OOBEeMBI Tel BpalleHUsS. AKCHOMBI oObeMma. BriBox
OK 1-9 ¢dopMyn o0bEMOB NPSIMOYTOJIBHOTO TapajuleNienunena, Npu3Mbl U nupamuzabl. Dopmynsl Ui HaxoXAeHHsT oObeMa TeTpasipa.

Teopembl 00 oTHOLIEHUsIX 00beMOB. [IpuioXKeHUsI MHTErpajia K BEIYMCICHHIO 00EMOB M TIOBEPXHOCTEH Tell BpauieHus. [lnomans
cepudeckoro nosica. OObEM MIAPOBOro CIIOS.

2 ‘ Dopmysbl 00beMa MHOTOTPAHHHUKOB U TEJ BpaIlleHUSI

IIpakTHyeckue 3aHATHS

1 \ [TpakTrueckas paboTta Beraucienue miomaaei 1 00beMOB MHOTOTPAaHHUKOB

[Ipumenenne o0beMOB TpH penieHun 3ana4. [lnomans chepsl. PazBepTka mumiHApa 1 KoHyca. [1nomaap noBepXHOCTH LWINHIPA U
koHyca. KomOuHaIy MHOrOrpaHHHUKOB ¥ Ten BpauteHus. [lonobue B mpoctpancTBe. OTHOMEHHE 00BEMOB.

2 | Beruncnenue miomasnei 1 00beMOB TEN BpalllSHUS

3 | Brruncienue mwomaneii 1 00bEMOB

4 | Beraucienue wionanei 1 00beMOB.

KomOuHaImm MHOTOrpaHHHUKOB | Tel Bpatenus. [logooue B mpoctpancTe. OTHOIIEHHE 00EMOB M IUIOIIAACH TOBEPXHOCTEH
oA00HBIX (uryp. JBrKEHUs B POCTPAHCTBE: MapaLIeNIbHbIH MEPEHOC, CHMMETPHSI OTHOCHTENBHO TUIOCKOCTH, [IEHTpalibHast
CHMMETpHSs1, TIOBOPOT OTHOCUTEIBHO NpsiMoii. [IpeoOpa3oBanue monodus, romotetus. Pemienne 3a1ayu Ha IIIOCKOCTH C
HCIIOJIb30BAHHEM CTEPEOMETPUUYECKUX METOJIOB.

5 ‘ KontponbHas padboTa

CamocrosiTesibHas padoTa

‘ Pemenue MPAKTUYCCKUX 3a/la4 Ha BbIYMCIICHHUC 00BEMOB U MIoIaaeH

Pasznen 12. D1eMeHTHI
CTATHCTUKH M TEOPHH

BEPOATHOCTEH
Tema 12.1. Coaepikanue y4eOHOro MaTepuajia
Crartucruka v Teopusi | 1 | DneMeHTHI Teopuu BeposTHOCTE
BepoﬂTHOCTeﬁ BeposTHOCTP W CTaTHUCTHKA, JOTWKA, Teopus rpadoB u xKomOmHaTopuka [loBTopenwe. Vcmomp3oBaHMe TaONWMII W AMATPAMM JUIS
OK 1 - 9 NpEACTAaBJICHUA HTaHHBIX. Pemenue 3aJa4 Ha TNPUMCHCHHEC ONHUCATCIIBHBIX XapaKTCPUCTUK YHCIIOBBIX Ha60pOBZ Cp€aHux,
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HauOOJIBIIEro ¥ HAaMMEHBIIEro 3HAYEHHsI, pa3Maxa, AUCIIEPCUH ¥ CTAHIApTHOTO OTKJIOHEHHWs. BIUHCIIeHHe YacTOT U BEpPOSATHOCTEH
coObITHIL. BplumMclieHHe BEpOSTHOCTEH B ONBITaX C PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMH Hcxonamu. lcmonb3oBaHue
KOMOMHATOpUKH. BblunciieHne BEpOsTHOCTEH HE3aBUCUMBIX COOBITHH. lIcrmonb3oBaHHE (GOPMYIBI CIOXKEHHS BEPOSTHOCTEH,
quarpamMM Oiiiepa, nepeBa BepostHoctel, Gopmynsr beprymmm. BepositTHocTHOE mpocTpaHCTBO. AKCHOMBI TEOPHUH BEPOSITHOCTEH.
VYcnoBHas BeposaTHOCTD. [IpaBuiio ymHokeHus BeposiTHocTel. Dopmyna nonHoit BepostHocTH. Dopmyna baiteca.

JuckperHele ciydaiiHble BeIMYMHBI M pactpereieHus. COBMeCTHBIE paclpereieHus. PacnpeneneHne cymMMbl M TIPOM3BEICHUS
HE3aBHCUMBIX CITyJallHBIX BeJTHMYMH. MaTeMaTHueckoe OKuIaHue U JUCTIePCHs CTydaifHOW BeIM4YrHBL. MaremaTuueckoe OXKuaaHue
W JUcnepcHs CYMMBI CIydaliHBIX BENMYMH. bHHapHas ciydaiiHas BeJMYMHA, pacrpeaeneHue bepHymim. [eomerpuueckoe
pactipeneneHre. buHOMHManbHOE paclpeleseHHe W €ro CBOWCTBA. [ MIepreoMeTpryeckoe paclpenelieHHe M ero CBOMCTBa.
HemnpepeiBuble cinyuaiiHele BenmuuuHbBL. [ImoTHOCTH BeposiTHocTH. DYHKIMS pacnpeneneHus. PaBHOMeEpHOe pacrpeesieHue.
[okazatenpHOE pacmpezeneHue, ero napamerpbl. Pacnpenenenue IlyaccoHa m ero nmpumeHeHue. HopmanbHOe pacripesieneHue.
Oynkuus Jlamnaca. Ilapamerpsl HopMmanmbHOrO pacnpenenenus. [Ipumepsl ciydaliHbIX BEJIMYWH, MOJYMHEHHBIX HOPMAaIBHOMY
3aKoHY (TOTPEIIHOCTh W3MEPEHUH, pocT uenoBeka). LleHTpanbHast npenenbHas teopema. HepaBeHctBo UYeObimeBa. Teopema
UYeObimeBa u teopeMa bepnymin. 3akoH Gonbiimx yucen. BeIOOpouHBIt MeTO M3MepeHus: BeposiTHOCTeH. Ponb 3akoHa Ooibmmx
yucen B Hayke, npupone M oOmiectBe. KoBapuarms IByX ciydaiiHbIX BennuuH. [loHsiTHe 0 Kod(pduimeHTe Koppensiuu.
CoBMecTHbIE HAOJIOJICHUS] IBYX CIyYaiHbIX Benu4nH. Beioopounslii koaddunment koppensinuu. JinneliHas perpeccust.

IIpakTHyeckue 3aHATHA

1 | IlpakTuyeckas pabora Pernenrie npakTH4ecKUX 3a7ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

Cratuctuueckas rumore3a. CTaTHCTHKa KpPUTEpUS U €€ YpOBEHb 3HAa4MMOCTH. IIpoBepka mpocTeimmx rumores. DMIUpUYECKUE
pacripeneieHusi U HUX CBA3b C TEOPETUYECKUMH pacnpeneneHussMu. PanroBas koppensauus. I[locTpoeHne COOTBETCTBUI.
VHbeKkTuBHBIE U CIOPBEKTHBHBIE COOTBeTCTBUA. buekimu. [luckpernas nempepwsiBHOCTh. [Ipuuimn [lupuxine. Komupoanue.
JBonuHas 3anuch. OCHOBHBIE MOHATHS Teopur rpados. JlepeBbs. [Ionunoe nepeBo. CBsa3HocTh. KoMmoneHTH cBsi3HOCTH. [lyTH Ha
rpade. DitnepoBsl ¥ ['aMHUIIBTOHOBBI MTYTH.

2 Pemenune 3amay

CamocTosiTesibHasi padboTa

Pemenne 3aaa4 Ha onpCacICHUC BEPOATHOCTHU COOBITHH

Paznen 13
YpaBHeHusi u
HepaBeHCTBA
Tema 13.1. Conepxanue yueOHOro Marepuasa
Pemenne ypapuenuii u | 1 \ YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMbl YPaBHEHUM.
HEePaBeHCTB Jlorapudmudeckue ypaBHeHUsI U HepaBeHcTBa. Jlorapudmudeckas GyHKIUS U ee cBOWCTBa U rpaduk. CHCTEMbI MOKa3aTeNbHbIX,
OK 1-9 Jorapu(MHUYECKIX ¥ HPPAITMOHAIBHBIX ypaBHeHHNA. CHCTEMBI TOKA3aTeIbHBIX, IOTApH(MUYECKIX U HPPAITNOHAIFHBIX HEPABEHCTB. .

2 ‘ HpI/IMeHeHI/IC MATCMATHYCCKUX MCTOH0B I pCHICHUA COACPKATCIIbHBIX 3aaa4

Pemenune 3amay ¢ UCIONb30BaHUEM IpalyCHOMl Mephl yriia. Moaynab uyuciia UM ero cBoiictBa. Pemenue 3amau Ha [IBWKEHHE U
COBMECTHYIO pabOTy C IOMOIIBI0 JMHEHHBIX W KBaJpaTHBIX YPAaBHCHWHW W WX CHCTeM. PeleHne 3amad ¢ IMOMOIIBI0 YHCIIOBBIX
HEPaBEHCTB U CHCTEM HEPABEHCTB C OMHOU EPEMEHHOM, C IPIMEHEHHEM N300payKEHHUS YHACIIOBBIX POMEKYTKOB.

IIpakTH4Yeckue 3aHATHA

1 | OcHOBHBbIE TPUEMBI pellIeHHs] YPaBHEHUH.

2 | IlpakTnueckas pabota Pemenne cucreM ypaBHEHH
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TpI/IFOHOMET‘pI/I‘IGCKI/Ie YpaBHCHUA. OI(HOpO,HHLIe TPUTOHOMETPHUUICCKUEC YPABHCHMUS. Pemenne HpOCTefIIHHX TPUTOHOMETPHUUICCKUX
HCPABCHCTB. HpOCTeﬁmHe CHUCTCMbI TPUTOHOMCTPHUICCKUX ypaBHeHI/Iﬁ

3 ‘ Vcnonp3oBaHue CBOMCTB M rpaMKOB (PYHKIMIA ISl pELICHUs] YPABHEHUH M HEPABEHCTB

Pemenne 3a7la4 Ha ABUKCHHUEC U COBMECTHYIO pa60Ty, CMECCH H CIIJIaBbI C IIOMOIIIBIO HI/IHGfIHLIX, KBaJApPAaTHBIX U J_'[pO6HO-
palOHAJIBHBIX ypaBHeHI/Iﬁ 1 UX CUCTCM. HpI/IMeHeHI/Ie HpOI/ISBOHHOﬁ B (1)I/I3I/IK€. HpI/IMeHeHI/Ie 00HEMOB IIpUu pCIICHUH 3a0a4.

4 | AtoroBas KoHTpoILHAS PaGoTa

CamocrosiTejibHas padoTa

| Pemenue 3anau o Teme: «YpaBHEHHs M HEPABEHCTBAY

Bcero:

352
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4. CIIMCOK UCTOYHHUKOB

OcCHOBHbBIC HCTOYHHKHU:

1. bammmakos, M. . Matematuka: y4e0. JJis UCIOIB30BaHUS B y4eOHOM MpoIecce
obOpazoBatenbHbiX yupexaenuit CIIO / M. U. bammakoB. — 5-¢ u3m., crep. —
Mocksa: UL «Axkanemus», 2018. — 256 c. — [PekomennoBano ®I'AY «DHPO»].
— TeKcT: HemoCpPEeACTBEHHBIN.

2. Hanasn, A. A. Maremaruka: yueO. Il CTYyJI€HTOB 00pa3oBaTeIbHBIX
yupexaeHuii cpen. npod. oopazosanus / A. A. lagasH. — 3-e u3z., ucup. v J01.
— MockBa: ®opym: HUI[ HNHOPA-M, 2018. - 544 c. - URL:
http://znanium.com/bookread2.php?book=967862 (nata oopamenus: 18.05.2020).
— Pexxum nocryna: miist 3apeructpup. unrareneid 9bC. — TekcT: 3eKTpOHHBIN.

JlonoTHNTEIbHbIE HCTOYHUKM:

1. bapaymkun, B. B. Marematuka. DneMeHThl Bbiciiel matematuku: B 2 1. T. 1
y4e0. ISl CTyJICHTOB 00pa30BaTEIbHBIX YUPSIKIACHUN cpe. mpod. oopazoBanus /
B. B. bapaymkun, A. A. IlpokodseB. — Mocksa: KYPC, HUL] UHD®PA-M, 2017.
— 304 c¢. — URL: http://znanium.com/bookread2.php?book=615108  (mara
oOpamenus: 18.05.2020). — Pexxum poctyna: juist 3apeructpup. unrareneit bC.
— TexcT: 3IEKTPOHHBIM.

2. bapnymkun, B. B. MaremaTtuka. DneMeHThl Bbiciieli matematuku: B 2 T. T. 2:
yueb. IS CTYyIEHTOB 00pa30BaTEIbHBIX YUPEKIACHUHN cpea. mpod. oOpa3zoBaHus
/ B. B. bapnymxkun, A. A. IlpokodreB. — Mocksa: KYPC, HUL| UHOPA-M,
2018. — 368 ¢. — URL: http://znanium.com/bookread2.php?book=974795 (nara
obpamenus: 18.05.2020). — Pexxum moctyma: aist 3apeructpup. uynurarenein IbC.
— TekcT: 3IEKTPOHHBIM.

3. llumnosa, JI. 1. MaTtemartuka: y4e6. mocobue jisg CTyACHTOB 00pa30BaTEIbHBIX
yapexaeHui cpen. mpod. oo6paszoanus / JI. WM. Iumoma, A. E. Ilumos. —
Mockaa: NHOPA-M, 2019. — 238 C. - URL.:
https://new.znanium.com/catalog/product/990024 (xara ooparmenus: 18.05.2020).
— Pexxum noctyna: quis 3apeructpup. unrarenein ObC. — TekcT: 37eKTpOHHBIN.

Iepuognueckue u3aaHus (0Te4eCTBEHHbIE JKYPHAJIbI):

1. IIpodeccuonanbaoe obpazoBanue. Ctonuna: WHGOPMAMOHHO-TIEAATOTHYECKOE,
HAay4YHO-METOJIMYeCKoe u3fmanue / yupeautenu JlemaprameHT o0pa3oBaHUs
ropoga  MOCKBBI; Poccuiickas aKaJeMus oOpa3zoBaHus; AxangemMus
npodeccruoHanbHoro oopaszopanusa. — 1997 — . — Mocksa: HUMPIIO, 2016 — . —
Exemec. — TekcT: HEMoCpe1CTBEHHBIM.

2. Cpennee mpodeccnoHanbHOW 00pa3oBaHHWE: TEOPETHYECKHMH ¢ HAy4HO-
METOAMYECKHM XypHa / yupeautens Poccutickast akamemust oOpazoBanus, Coro3
mupekropoB CCY3o0B Poccmm. — . - Mocksa: Cpennee npod)ecCHOHAIBHOE
oOpazoBanue, 2016 — . — Exxemec. — TekcT: HEemoCcpeICTBEHHBI.

3. Cpeagnee mpodeccHOHAIBHOM 0Opa3oBaHUE: MPHUIIOKCHUE K TEOPETHUCCKOMY H
Hay4YHO-MeToJInueckomy xxypHany «CpennHee npodeccuoHalibHOEe 00pa30BaHUE)
/ yapenutens Poccuiickas akanemusi oopazosanusi, Coro3 aupektopoB CCY3oB
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Poccuun. - . — Mocksa: Cpennee npodeccuonanibHoe oOpazoBanue, 2016 — . —
Exemec. — TekcT: HENMOCPENCTBEHHBIM.

HNuTepHeT-pecypesbl:

1.

2.

3.

Enunoe okHO pgoctyma k oOpa3oBaTelnbHBIM pecypcam: cait. —  URL:
http://window.edu.ru/ (nara ooparenus: 18.05.2020). — TekcT: 3J€KTPOHHBIH.
Best matemaTnka B OJJHOM MecTe — MaTemaTuHueckui mopran: cat. — URL:

http://www,allmath.ru(nara oopamenus: 18.05.2020). — TekcT: 31€KTPOHHBIN.
MaremaTrka: cupaBoduk (HOpMyJ MO anredpe W reOMETPUH, PEIICHUs 3aaad |
npuMepoB. Maremarudyeckue (Gopmynasl  On-line:  cair. — URL:
http://www.pm298/ru (nata ooparienus: 18.05.2020). — TekcT: 3€KTPOHHBIH.

. CBoOognast maremaruka: caibt. —  URL: http://www.free-math.ru (nara
obpamenus: 18.05.2020). — TekcT: 2MEeKTPOHHBIN.

. denepanbHbIii HCHTP UH(POPMALIMOHHO-00pa30BaTEIBHBIX pecypcoB
MunuctepcTBa oOpa3zoBanus U Hayku: cat. — URL: http://eor.edu.ru (mara

obpamenus: 18.05.2020). — TekcT: 2eKTPOHHBIN.
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