AHHOTAIIUA PABOYEH MPOI'PAMMBI YYEFEHOM JTUCITUILIUHBI
MATEMATHKA
HOACHUTEJIBHAA 3AIIMCKA

Il PabGouas mnporpamma oO0mIE00pa30oBaTEIbHON yU4eOHOW JTUCHUILIUHBI
MaremaTuka mTpeaHa3HauYe€Ha ISl HU3Y4YCHUST MaTEeMaTUKU B MPO(EeCCHOHAIBHBIX
oOpazoBatenbHbix  opranmzanusax  CIIO, peanusyrommx  00pa3oBaTelbHYIO
nporpaMMmy cpeaHero oo6miero oOpa3oBaHUs B TMpeesiax OCBOCHHS OCHOBHOM
npodeccronanbHoi obOpazoBarenbHO mporpammbl CIIO (OIIOIT CIIO) na 6aze
OCHOBHOTO 00111eT0 00pa30BaHus MPHU MOATOTOBKE pabOUnX KaJIpOB.

[Iporpamma paszpabGotana B cootBeTcTBUU ¢ TpeboBanusimu OI'OC cpegnero
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 OOBEAMHEHUS 110 oO0IeMy
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 JKU3HM U BO3MOXKHOCTU YCIIEIIHOTO
IPOJOJIKEHUST 00pa30BaHUsS IO CIENHUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIAIHBIM
UCIIOJIb30BaHUEM MareMaTHuKh. OCBOEHHE cOoAep:KaHUsl OUCLUUILUIMHBI MaremaThka
HAIIPaBJICHO Ha JOCTH)KEHUE CIEAYIOMMNX 3a8a4:

— copMUpOBaTh MPEICTABICHUS O MAaTEMATUKE KaK YHHUBEPCATBLHOM S3BbIKE HAYKH,
CPEIICTBE MOJICTUPOBAHUS SIBICHUW M TPOIECCOB, 00 HAESIX MU METOoJax
MaTE€MAaTHKU;

—  pa3BUThb  JIOTUYECKOE  MBIIUICHHWE, MPOCTPAHCTBEHHOE  BOOOpa)KeHHE,
ANTOPUTMUYECKYIO  KYJIbTYpPy, KPUTUYHOCTb  MBIIUICHHS Ha  YPOBHE,
HEeoOXoauMoOM Juia  Oynymied mnpodecCHOHAIbHON JIeATEIbHOCTH, a TaKXKe
MOCTIEIYIOMIETO O0YYCHUS;

—~ BOCIIUTATh CPEACTBAMH MATEMaTUKH KYJIbTYpy JUYHOCTH, IOHUMAaHUE
3HAYMMOCTH MAaTE€MaTHKH JJIsI HAyYHO-TEXHHUYECKOTO IMpOorpecca, OTHOILICHHE K
MaTeMaTUKe KaK K YacTH OOIIEYeIOBEYECKON KYJIbTYpPhl U€pe3 3HAKOMCTBO C
HCTOPUEH pa3BUTHS MAaTEMATUKH, SBOJIOLUEN MATEMAaTUUECKUX UJIEH.

—  «IPEJOCTaBUTh KaXJOMY CTYIEHTY BO3MOXKHOCTb JOCTHKEHUS YpPOBHS
MaTeMaTHYeCKUX 3HAHHWK, HEOOXOIUMOTO IS JAadbHEHIEH YCIeITHON XKHU3HU B
o01IecTBe».

O6uieoOpa3oBaTenbHas yuyeOHas AUCUUILUIMHA MaremaTuka 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€00pa30BaTEIHLHOTO IIMKIIA.

Conepxanue yuyeOHON mucuumiivHbl MatemaTtuka, peanuszyemoit B ['TIOY
KIITT, popmupyercst Ha OCHOBE COIMATBHO-PKOHOMUYECKOTO MTPOQUIISL.



N3yuenne oOmeobpa3zoBaTebHOM  y4eOHOM  AMCHUIUIMHBI ~ Martematuka
3aBEpIIACTCs MOJBEICHUEM HTOTOB B (popMe SK3aMeHa B paMKax MPOMEKYTOYHOM
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 Topa3ao Oonee
BBICOKOM YPOBHE, YTO CO3/4acT (GyHIAMEHT JJIs NajJbHEHUIIEro Cepbe3HOr0 U3yUeHUs
MaTeMaTHKH B BY3e€.

M3ydyeHrne MaTeMaTHKX HAIMPaBJICHO HA 00ECIIEYCHHE YCIIEITHOTO MPOJOIIKCHHUSI
o0pa3oBaHMsA BBITYCKHUKA 10 CHEIHAIBHOCTSAM, CBSI3aHHBIM C TPUKIATHBIM
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 OOJIBIIIOC BHUMAHHE YJCNIACTCS 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 OTPUIIAHWH, a TakKKe HEOOXOTUMBIX U JTOCTATOYHBIX
ycnoBuit. TpeGoBanusi, copmynupoBaHHble B pazaene «l eomeTpus», B Ooblien
CTETNIEHU OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPECTaBICHUN U rpaduyecKux
METOJIOB, YeM K (hOpPMaIbHOMY OINKUCAHUIO 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
oOpa3zoBaHusa, a Takxke cueaytommux oo6mux komneteHuin OI'OC cpegnero
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. TloHumaTh W aHaIW3UPOBATH BOIPOCH IEHHOCTHO-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 M HECTAaHAAPTHBIX CUTyalUsiX, 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 M HCIONb30BaHUE MHPOPMALHMH, HEOOXOIUMOU
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. IIpaBuinbHO CTPOUTH OTHOILICHUS C KOJUIETAaMHU, C Pa3JIUYHBIMHU
KaTeropusMH TpakJaH, B TOM YHUCJE C NPEACTABUTEINSIMU  PA3IHUYHBIX
HaIlMOHAJILHOCTEN U KOH(ECCHil.

OK 9. YcranaBauBaTh NCUXOJIOTMYECKUN KOHTAKT C OKPYKAIOIIMMH.

OK 10. ApanTtupoBaTbCcsi K MEHSIOUIMMCS YCIOBHUSIM MPO¢ecCHOHATBHOM
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 ATUKU U CIY>KEOHOTO ITUKETA.

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

OK 14. OpraHu3oBbiBaTh CBOK KHU3Hb B COOTBETCTBUU C COLHAIBHO
3HAYMMBIMU MIPEICTABICHUSIMH O 3J0POBOM 00pa3e KU3HU, NOAJIEPKUBATH JOTKHBIN
ypOBEHb (PU3MUECKON IOATOTOBICHHOCTH, HEOOXOJUMBIH JJIsi COLHUAIBbHOM U
npo¢eCCUOHATBHOMN AESITETbHOCTH.
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1. HOACHUTEJIBHASA 3AIIMCKA

Pabouasa nporpamma oOuieoOpazoBatenbHOM yueOHOW nucuumiauHel OVYILOS
MaremaTika mpeaHa3Hau€Ha Uil HU3Y4YeHUST MaTEeMaTUKU B MPO(ECCHOHAIBHBIX
oOpazoBatenbHbix  opranmzanusax  CIIO, peanusyromux  oOpa3oBaTeIbHYIO
nporpaMMmy cpeaHero ooOmiero oOpa3oBaHUsS B TMpeliesiax OCBOCHHUS OCHOBHOM
npodeccruonansHoil oOpazoBarensHOil mporpammel CIIO (OIIOIT CIIO) na 6aze
OCHOBHOT'O 00111er0 00pa30BaHus MpU MOATOTOBKE pabounX KaJpoB.

[Iporpamma paszpabotana B cootBeTcTBUU ¢ TpeboBanusmu ®I'OC cpeanero
o01iero oOpa3oBaHusl, MPEABSIBIIEMBIMU 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
oOpazoBanuio (mportokon ot 28.06.2016 Neo 2/16-3); Konuenuueir pa3BuTus
MaTeMaTH4YEeCKOTO 00pa30BaHMs.

Conepxanue TporpaMMbl JUCHUIUIMHBI ~ HAMpaBICHO Ha  JOCTH)KCHUE
CIeAyIONIeH 1enu: obecredyeHne BO3MOXKHOCTH HCIIOJIB30BAaHUS MaTeMaTHYECKUX
3HAHUW U YMEHUH B TIOBCETHCBHOM JKM3HW U BO3MOXXHOCTHU YCICIIHOTO
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 YHHBEPCAIbHOM 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,
HEeoOXoauMoOM JiJig  Oyaymiedl npodecCHOHAIBHON JIEITCIIBHOCTH, a TaKXKe
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
HCTOPUEN pa3BUTHS MAaTEMATUKH, SBOJIIOLIUEN MATEMAaTUUECKUX UJIEH.

—  «IIpPEeJOCTaBUTh KaXJOMY CTYAEHTY BO3MOXKHOCTb JOCTHKEHHUS YpPOBHS
MaTeMaTHYeCKUX 3HAHWK, HEOOXOIUMOIO JUIS JdaTbHEHIICH YCICITHOW KU3HH B
o01IecTBe».

O6meobpa3oBatenbHas yueOHas mucrumuimHa OVYIL.08 Marematuka siBasercs
y4eOHOW JUCIUIUIMHONW 00s3aTeNIbHONM TpenMeTHOl obmactn  «MartemaTtuka u
unpopmatukay PI'OC cpeanero odmero obpazoBanusi. B yduebnom mmane [1TIC3
yueOHnas nuctuminHa OVYIL.08 Marematuka BXOIUT B COCTaB MPO(MIBHBIX YIEOHBIX
JTUCUHUIUIMH 00111€00pa30BaTeIbHOTO IIUKIIA.

Conepxanue yueonoit mucturuinHel OYIL.O8 Maremarnka, peanuzyeMon B
I'TIOY KIITT, dbopmupyeTcst Ha OCHOBE COLIMAIIBHO-3KOHOMHYECKOTO MPOdUIIs.



N3yuenne obmeoOpazoBaTenbHoi yueOHoi quctuminabl OYI1.08 MaremaTtuka
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 MaTeMaTHKy Ha Topa3ao Oonee
BBICOKOM YPOBHE, YTO CO3/4acT (GyHIAMEHT JJIs NajJbHEHUIIEro Cepbe3HOr0 U3yUeHUs
MaTeMaTHKH B BY3e€.

M3ydyeHrne MaTeMaTHKX HAIMPaBJICHO HA 00ECIIEYCHHE YCIIEITHOTO MPOJOIIKCHHUSI
o0pa3oBaHMsA BBITYCKHUKA 10 CHEIHAIBHOCTSAM, CBSI3aHHBIM C TPUKIATHBIM
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 MaTEeMaTHKW OOJIBIIOC BHUMAHHE YJCNIACTCS 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, (POPMYITHPOBKM OTPUIIAHUH, a TaKKE€ HEOOXOTUMBIX M JOCTATOYHBIX
ycnoBuit. TpeGoBanusi, copmynupoBaHHble B pazaene «l eomeTpus», B Ooblien
CTETNIEHU OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPECTaBICHUN U rpaduyecKux
METOJIOB, YeM K (hOpPMaIbHOMY OIKUCAHUIO CTEPEOMETPUUECKUX (PaKTOB.

PexoMeHIyeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpaMMbl TUCIHUTLINHBI:

MaKcuMaJjibHas yuyeOHas Harpys3ka cTyjaeHTa — 322 yaca, B TOM YHCIIC:
oOsi3aTenbHas ayIuTOpHAs yueOHas Harpy3ka cTy/eHTa — 238 4acos;
caMocTosiTeabHas padborta — 84 yaca.



2. IUIAHUPYEMBIE PE3VJBTATHI OCBOEHUSI YUYEBHOM
JTUCHUATIIAHBI

Conepxanue yueOHou mucuumuinabl OYIL.08 MaremaTuka HampaBlieHO Ha
pa3BUTHE YHUBEPCAJIbHBIX YYEOHBIX JEHCTBHUM, (QOPMHUPOBAHUE JIMYHOCTHBIX,
METanpeAMETHBIX M HpeAMeTHbIX pe3yabratoB OI'OC  cpennero  oOmiero
oOpazoBaHus, a Takxke cueaywomux o6mmux komnereHuuit OI'OC cpegnero
po¢heCCUOHATTEHOTO oOpa3zoBaHus 1o CHEIUATIbHOCTH 40.02.02
IIpaBooxpaHuTe/bHAS AeSITEIbHOCTD!

OK 1. TloHumaTh CYIIHOCTP M COIIMAJBbHYIO 3HAYMMOCTH CBOEH Oymymien
npodeccuu, MPosIBISITh K HEH yCTONYHMBBIN HHTEpEC.

OK 2. TloHumaTh W aHaJW3UPOBATH BOIPOCH I[EHHOCTHO-MOTHUBAIIMOHHOM
ctepsl.

OK 3. OpraHu3oBblBaTh COOCTBEHHYIO [E€ATEIbHOCTb, BBIOMPATH THUIIOBHIC
METOABl W CHOCOOBI BBIMOJHEHUS TMPOGECCHOHAIBHBIX 3a7ay, OICHUBATh WX
3¢ PEeKTUBHOCTH U Ka4eCTRBO.

OK 4. IIpuHumaTth pelieHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYalUSX, B
TOM YHCJIC CUTYaIlMsIX PUCKA, U HECTU 32 HUX OTBETCTBEHHOCTb.

OK 5. [IIposBIATH TICUXOJOTUYECKYH) YCTOWYMBOCTh B CJIOXKHBIX U
AKCTPEMATBHBIX CUTYalUsIX, MPEAYNPEKAATh U pa3peliaTh KOHPIUKTH B TpOIecce
npodeccuoHaIbHOM 1eITeTbHOCTH.

OK 6. OcymiecTBiaTh MOUCK U MCIOJIb30BaHUE WH(MOPMAIMHN, HEOOXOAUMOM
11t 3 PEKTUBHOTO BHINOJIHEHUS MPO(ECCUOHANBHBIX 3a/1a4, MPOo(heCCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 7. Hcnonb3oBaTh WHOOPMAIIMOHHO-KOMMYHHUKAIITMOHHBIC TEXHOJOTHU B
npodeccuoHaIbHOM EeATeTbHOCTH.

OK 8. IlpaBuiabHO CTPOUTH OTHOWICHUS C KOJUIETAMH, C Pa3TUYHBIMU
KaTeropusiMd TpaXkJaH, B TOM 4YHUCJIE C MPEICTABUTEISIMU  Pa3IUYHBIX
HAIlMOHAJIBLHOCTEH U KOH(PECCHIA.

OK 9. YcranaBnuBaTh NCUXOJIOTMUECKUN KOHTAKT C OKPYKAIOIIUMH.

OK 10. ApanTtupoBaTbCcsi K MEHSIOUIMMCS YCIOBHSIM MPodhecCHuOHAIbHON
NEeATEIbHOCTH.

OK 11. CamocrosTenbHO ONpenensTh 3anadyud  MpodhecCHOHATBHOTO U
JUYHOCTHOTO Pa3BHUTHs, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO TUTAHHPOBATH
MOBBIIIEHUE KBATU(DUKALIUH.

OK 12. BemonssaTte npodeccuoHanbHble 3alaud B COOTBETCTBUU C HOpMamu
Mopaiu, Npo(ecCUHOHANTBHON 3TUKU U CIY)KEOHOTO ATUKETA.

OK 13. [IIposiBIATH HETEPIUMOCTb K KOPPYHNUMOHHOMY TOBEACHUIO,
YBaKUTEJIBHO OTHOCUTHLCA K IIPaBy U 3aKOHY.

OK 14. OpranuzoBbiBaTh CBOIO KH3Hb B COOTBETCTBUU C COLHUAIBHO
3HAYMMBIMU MPEACTABICHUSIMU O 3JI0POBOM 00pa3e KU3HU, MOAACPKUBAThH TOIAKHBII
YpOBEHb (DU3UUYECKOW TMMOJATOTOBICHHOCTH, HEOOXOAUMBIA I COIMAIBLHOW U
poeCCUOHANILHON JIEATEIbHOCTH.



Pe3yabTaThl OCBOCHUA Y4eOHOM AUCUMIITIMHBI
B coorBercTBUM ¢ PI'OC COO

Tembl 3aHATHH

JINYHOCTHBIE:

— cOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECCTBEHHOU
MPAaKTUKH, OCHOBAHHOIO Ha JHAJIOre KYyJIbTYyp, a TaKXKe
pa3nuYHbIX (OpM OOIMIECTBEHHOTO CO3HAHUS, OCO3HAHHE
CBOET0 MECTa B MOJIMKYJIbTYPHOM MUPE;

— c(OpPMHPOBAHHOCTH OCHOB CaMOPa3BUTHUS u
CaMOBOCITUTAHUS B COOTBETCTBUU C
00I11eYeIOBeYECKUMHU LEHHOCTSIMU u uaeaniamMmu

IpaXKIaHCKOTO 00IECTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTCILHOM,
TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

— TOJIPAHTHOE CO3HAHWE U TOBEJICHUE B TOJUKYJIHTYPHOM
MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C JIPYTUMHU
JIIOJBMU, JOCTHTaTh B HEM B3aMMOIIOHMMAHHS, HaXOJIHTh
001I1e 1IN ¥ COTPYTHUYATH IS UX JIOCTHIKEHUS,

— HaBBIKA COTPYJHUYECTBA CO CBEPCTHUKAMH, JETHMHU
MJIQJIIIETO BO3pacTa, B3POCIABIMH B 00pa3oOBaTEIBHOM,
00IIIECTBEHHO MMOJIE3HOH, y4eOHO-UCCIIEeI0BATEILCKOM,
MMPOEKTHOM U IPYTUX BUJAX IEATEILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE
caM0oo0Opa3oBaHWIO, HAa  TPOTSDKCHHMHM  BCEH  JKW3HM,
CO3HATEJILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO
Kak YCIIOBHUIO YCHEUTHOU npodeccHoHaTBLHOM u
OOIIeCTBEHHON EeITECILHOCTH,

Pazpensr 3,4,8,9,10,11,12

Paznener 1-13

Paznener 1-13
Paznener 1-13

Paznmensr 11,12.13

Pazgensr 11,12.13

MeranpeamMeTHble:

— YMEHHE CaMOCTOSITEIILHO OIPENEsATh LENH IeATENbHOCTH U
COCTaBIIATh  IUIAHBI  JIEATEIBHOCTH;  CAMOCTOSITENILHO
OCYILIECTBIISITh, ~ KOHTPOJHPOBaTbH U KOPPEKTUPOBATH

JeSTEIbHOCTD, HMCIIOJIb30BaTh BCE BO3MOXKHBIC PECYPCHI LIS
JOCTIDKEHUS TIOCTAaBICHHBIX IEJIEH W peaju3aliy IUIaHOB
JESTETbHOCTH; BBIOMPATh YCICITHBIC CTPATEIHU B PA3ITUYHBIX
CUTYalUsX;

— YMEHHE TPOJYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B
MpoIecCe COBMECTHOM JICATENIbHOCTH, YYMTHIBATh TO3HIIUU
JIPYrUX YYACTHUKOB JIESITEIBHOCTH, dPPEKTHBHO pa3periaTh
KOH(JIMKTHI;

—  BIaJICHHE  HaBbIKAMU  TI03HABaTEIIbHOW,  Yy4eOHO-
MCCIICIOBATEIILCKOM M MPOEKTHOW JEATEIbHOCTH, HaBBIKAMHU
paspenieHuss mpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY MOUCKY METOJIOB PEIIeHUs MPAaKTUYECKHX
3a/1a4, MPUMEHEHUIO PA3TUYHBIX METOJIOB TIO3HAHUS;

— TOTOBHOCTH UM  CHOCOOHOCTh K  CaMOCTOSITEIbHOU
MH(OPMALIMOHHO - TTO3HABATENBHOM JEATENILHOCTH, BIaICHUE
HaBbIKAMU TIONy4YeHHs ~ HeoOXoaumoi uHopMaruu U3
CloOBapeil pa3HbBIX THUIIOB, YMEHHE OPUEHTHUPOBATHCS B
pa3IMYHBIX ~ UCTOYHMKAX  WHQPOPMALUU,  KPUTHYECKHU
OIICHUBATh U MHTEPIPETUPOBATH UHPOPMAIUIO, TIOTYIAEMYIO
W3 Pa3TUYHBIX UCTOYHHUKOB;

— BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO

Pasnmensr 1-13

Pasznensr 1-13

Pasznensr 1-13

Pasznensr 1-13
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M TOYHO WM3JIaraTb CBOKO TOYKY 3pEHUS,
aJICKBaTHBIC A3bIKOBBIE CPEJICTBA;

— BIIQJICHHE HABBIKAMHM I[I03HABATEIBHONW pedIeKCHH Kak
OCO3HAHMUS COBEPIIAEMBIX JEHCTBUM H  MBICIUTEIBHBIX
MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAaHMM, I'PaHULl CBOErO
3HAHUS U HE3HAHMS, HOBBIX NTO3HABATEIIbHBIX 33/1a4 U CPEJICTB
JUTSL X JTOCTYOKCHHUS.

HCIIOJIBb30BaTh

Paznener 1-13

Paznener 1-13

IIpeamerHbIe:

— chopMHpPOBAHHOCTH TMPEACTABICHUH O MaTEeMaTHKE Kak
4aCcTM MHPOBOM KyJAbTYpbl W  MeCTa MaTeMaTUKH B
COBPEMEHHON  IMBWIM3AIMK, O CHoco0ax OMUCAaHHUS Ha
MaTEMaTHYECKOM S3BIKE SIBJICHUI PEalbHOTO MUPA;

Paznen 1.

Benenne. UmcioBble u OyKBEHHBIE
BBIPAKCHUSI.

Paznen 2. Kopuu, crenenu u
J0oTapu(MBbl.

Paznen 6. OCHOBBI TPUTOHOMETpPHH.
Paznen 13. VYpaBHeHUs u
HEpaBEHCTBA.

Pa3nen 10. Havana maTeMaTu4yeckoro
aHaJu3a.

Pa3zaenl1.00beMbl TEN U IUIOMAAN UX
ITOBEPXHOCTEN.

— c(hOpMHUPOBAHHOCTh TMPEACTABICHUNH O MaTeMaTUYECKHUX
MOHATHAX KaK O BaKHEHIIMX MaTeMaTUYECKUX MOJEIAX,
MO3BOJISIFOIIMX OMUCHIBATh M M3y4aTh pasHbIE MPOLECCH U
SBJIICHUS; TOHMMAaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOIO
MOCTPOCHUSI MaTEMaTHYECKUX TEOPHii; BIaJCHHUE METOJaMH
JOKAa3aTeNbCTB U aJrOPUTMOB  pEIICHMs, YMEHHE UX
MPUMEHSTh, IPOBOAUTH JOKa3aTelIbHbIE PACCYKJICHUS B XOJ€

PCUICHHUA 3aaa4; BJIaJCHUC CTaHAAPTHBIMU IIpHEMaMu
PCUICHHUA pallUOHAJIbHBIX H HppalrOHAJIbHBIX,
II0Ka3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUCCKHUX
ypaBHeHI/If/'I N HCPABCHCTB, HUX CHUCTEM, HCIIOJIb30BAHHUC

TFOTOBBIX  KOMIIBIOTEPHBIX IpOTrpaMM, B TOM YHCIE IS
MOUCKA ITyTH PEIICHUS U WUTIOCTPALMU PEHICHUs YpaBHEHHI
U HEpPaBEHCTB; HUX CHUCTEM; UCHOJIb30BAaHHE TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM, B TOM YHWCJE AJS MOUCKA IMyTU

Pazpnen 1.

Beenenune. UwucioBele M OyKBEHHBIC
BBIpaKCHUSI.

Paznen 2. KopHu, crenenn wu
JorapudMBl.

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

Pa3gen 10. Havyana maTtemMaTudyeckoro
aHaJu3a.

Pasznenl1.00bEMBI TET U IUIOMIAIN UX
MTOBEPXHOCTEH.

pelieHus ¥ WUIIOCTPAllUd — pPEeUIeHHs  ypaBHEHUH U

HEPABEHCTB;

— chOpMUPOBAHHOCTh  MpejcTaBieHuil 00 ocHOBHBIX | Pazmen 3. IlpsMble M TUIOCKOCTH B
MOHATHSIX, UACSIX U METOJIaX MaTeMaTUYEeCKOro aHaliu3a; | MPOCTPaHCTBE.

BIIQJICHHE  OCHOBHBIMHU  TOHATHSMH O  Iuiockux ¥ | Pasmen 5. KoopauwHaTel W BEKTODBI.
IIPOCTPaHCTBEHHBIX reomeTpuueckux ¢urypax, wux | Pazgen 7. ®yHKuuu, ux cBOiIcTBa M
OCHOBHBIX  CBOIcTBax;  C(OPMUPOBAHHOCTh  YMEHHMS | rpadUKH.

pacrno3HaBaThb Ha 4epTrexkax, MOJENIAX M B PEaJbHOM MHpE
reoMeTpudyeckue  (Urypel;  NPUMEHEHHE  H3YyYEHHBIX
CBOMCTB reoMeTpuueckux (Guryp u ¢Gopmyin Ais pelieHHs
reOMETPUYECKUX  3aJad M 337a4 €  I[PaKTHYECKUM
COJIEp’)KaHUEM;

Pa3nen 8. MHOrOrpaHHuKH.

Pasznen 9. Tena Bpamienus.

Pa3zgen 11.00beMBI TEN U IIIOIIAAH X
IIOBEPXHOCTEH.

- C(bOpMI/IpOBaHHOCTB Hpe,[[CTaBJ'ICHI/Iﬁ 0 1Imponeccax u
SABJICHHUAX, HMCIOIIUX BCpOHTHOCTHBIfI XapakTep, 0
CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHUPC, 00

Paznien 4. DneMeHTb KOMOMHATOPUKH.
Paznen 12. DOnemeHTel  Teopuu
BEPOSITHOCTEM M MaTeMaTU4YECKOMU
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OCHOBHBIX TIOHATHAX 3JIEMEHTAaPHOW TEOPHUM BEPOSTHOCTEW;
yMEHUI HaxOJIUTh 151 OLICHUBATh BEPOSITHOCTU
HACTYIUIEHMSI ~ COOBITMM B IPOCTEMINMX NPAaKTUUYECKUX
CUTyallUsIX © OCHOBHBIE XApaKTEPUCTUKHU CIIy4alHBIX
BEJIMYWH; BIQJCHUE HABBIKAMU MCIIOJb30BAHUS T'OTOBBIX
KOMIIbIOTEPHBIX IIPOrpamMM IpH PELICHUH 3a]a4.

CTaTUCTHUKH.
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TpeOoBanus k pe3yjJbTaram

YrnyOneHHbIH ypOBEHb

«CucreMHO -TCOPCTUYCCKUC PCIYIILTATHI»

Paszpnen I1. BbIMyCKHUK HAYYHTCH IV. BBINyCKHUK HOJYYHUT
BO3MO’KHOCTh HAYYUThCS

Onementl | —  CBOOOJHO  ONEPUPOBATH  TOHATHAMH: | — OnepupoBaTh MOHATUEM
TEOpUHU KOHEYHOE MHOYKECTBO, MHOYKECTBO, JJIEMEHT | OIIPEACICHNs, OCHOBHBIMU BHJIAMHU
MHOXECTB | MHOJKECTBA,  IIOJMHOKECTBO,  IIEPECEUYCHUE, | ONIPEACICHNNH, OCHOBHBIMH BHJIAMHU
u 00BbeAMHEHNE U Pa3HOCTh MHOXECTB, YHCIIOBBIE | TEOPEM;
MaTeMaThd | MHOKECTBA Ha KOOPAMHATHOW MPAMOM, OTPE3OK, | —  MOHMMATh CyTh  KOCBEHHOTO
€CKOH WHTEpBAJN, MOJYWHTEPBAN, MPOMEKYTOK C | JOKA3aTeJIbCTBA,;
JIOTMKH BBIKOJIOTOU TOYKOH, rpaduyeckoe | — ONEepUpPOBATH MOHATUIMU CUETHOI'O

MIPEACTABICHUE MHOXKECTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

— 3aJaBaTb MHOXECTBA IEPEUUCICHUEM H
XapaKTEPUCTUYECKUM CBOKCTBOM,;

— OomepupoBaTb NOHSTHUAMHU: YTBEPXKICHHE,
OTpULIAaHUE YTBEP)K/IEHUS, UCTUHHBIE U JIOXKHbBIE
YTBEPKICHUSI, NPUYHMHA, CJIEICTBUE, YaCTHBIN
cirydail o01ero yrBepik/IeHus, KOHTPIPUMED;

— MpOBEpATh  MPHUHAUICKHOCTh  BJIEMEHTa
MHO)XECTBY; — HaXOJWUTh IE€pecedeHre Hu
o0beMHEHHE MHOXXECTB, B TOM  4YHUCIIE

MPE/ICTaBICHHBIX TIpagUueckd Ha YHCIOBOM
MPSAMOM ¥ Ha KOOPAMHATHOM TJIOCKOCTH;

— IPOBOJUTH JOKA3aTEIbHbIE PACCYXICHUS IS
000CHOBAaHUSI UICTUHHOCTHU YTBEPKICHHI.

B noBcegHeBHOM KU3HM M TPU HU3Y4YEHUHU
JOPYTUX IMPEIMETOB:

— HCHOJIb30BaTh YHUCJIOBBIE MHOXECTBA Ha
KOOpJIMHATHOM MOpsIMOM M HAa KOOPAUHATHOM
IJIOCKOCTH ISl ONMCAHUs PEAIbHBIX IMPOLIECCOB
U SIBJICHUI;

— TPOBOJUTH JI0OKA3aTEJIbHBIE PACCYKICHHS B
CUTYalMSIX TOBCETHEBHOW KU3HU, MPU PELICHUU
3a/1a4 U3 JIpyrux NpeaMeToB.

Y HECYETHOTO MHOXKECTBA;
- HpI/IMeHSITI) METOO MaTeMaTI/I‘-IGCKOI\/’I
AHIYKIUA s MPOBEACHUSA
pacCyXJIeHU M JOKa3aTeIbCTB U MPHU
pEIIeHUY 3a1a4.

B noBcenHeBHOW JKHU3HM H TpH
U3YYEHUU APYTUX IIPEAMETOB:

- HCIIOJIB30BaTh TEOPETHUKO-
MHOKECTBEHHBIHN SI3BIK M SA3BIK JIOTHKHU
JUTSI OTIMCAHUs PEATbHBIX MPOIIECCOB U
SIBJICHUH, TIPU PEIICHUH 3a7a4 JPYTUX
y4eOHBIX MPEMETOB.

Yucna "
BBIPAKECHUS

- CBO6OI[HO OIICPUPOBATDH HNOHATUAMUA:
HaTypaJlbHOC YHCIIO, MHOKCCTBO HATYPAJIbHBIX
quCCJI, ICJI0C YHUCI0, MHOXCCTBO LICIBIX YHCCI,

OOBIKHOBEHHass  JpoOb, JAecATHYHAs  JpoOb,
CMEIIaHHOE  4YHCJIO, palMOHAIBbHOE  YHCIIO,
MHO>KECTBO panMoHaIbHbBIX qucer,
UppalMoOHAIbHOE YHUCIIO, KOpPEHb CTENEHH N,
JeWCTBUTENBHOE quCIIo, MHOXECTBO
JNEUCTBUTENBHBIX  4YHCEeN,  IeoMeTpudecKas
UHTepIpeTanus HaTypaJIbHBIX, LEJIBIX,

pallnOHAJIbHBIX, JEeNCTBUTEIBHBIX qUuCCII;
— IIOHMMaTh M OOBACHATH pasHuny MCKIAYy

— ¢BOOOHO OIIEPUPOBATH YMCIOBBIMHU
MHOYKECTBAMH TIPU PEIICHUH 3a]1a4;

— TIOHMMAaTh TPHUYUHBI U OCHOBHBIC
uaeu pacuIpeHust YUCIOBBIX
MHOJKECTB;

— BJIAJETh OCHOBHBIMH IOHSTHSIMHU
TEOPUH JICTUMOCTH TIPU  PEUICHUU
CTaHJAPTHBIX 33/1a4;

— WMeTh 0a30BbIC MPEICTABICHHUS O
MHO’KECTBE KOMIUIEKCHBIX YHCET;

- CcB00OIHO BBITOJIHATD
TOXECTBEHHEIE npeoOpa3oBaHus
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MO3ULIMOHHOW W HENO3UIIMOHHON CUCTEMAMU
3aIIUCHU YHCEIT;

— MEPEBOJAUTDH YUCJIA U3 OJTHOM CUCTEMBI 3aIUCH
(cucTeMbl CUMCIIEHUS) B APYTYIO;

— JOKa3plBaTb M HCIOJIb30BAaTh IPU3HAKHU
JNEIUMOCTH CyMMBI W TIPOM3BEICHUS TpU
BBITIOJTHEHUH BBIYUCICHUN U PEIICHUH 3a/1a4;

— BBINOJHATH OKPYIVICHHE PAIMOHAIBHBIX W
HWPPALUOHAIBHBIX YUCEN C 3aJAHHON TOYHOCTBIO;
— CpaBHUBATH JCHCTBUTEIIHHBIC YHCIIA PA3HBIMU
crocodamu;

— YHOPSAOYMBATH YHUCIA, 3AlUCAHHBIE B BUIE
OOBIKHOBEHHOM U JIECATHYHOW ApoOH, dHCIa,
3alMCaHHbIe c HCIIOJIb30BaHUEM
apu(METUYECKOTO KBAJPATHOTO KOPHS, KOPHEU
CTENeHH OoJIbIIE 2;

— Haxoautb HOJI mu HOK pasubsiMu crioco6amu u
HCMOJIb30BATh UX MPH PEIICHUH 33]1a4;

— BBITIOJIHATh BBIYUCIICHHS W TIPEOOpa3oBaHUS
BBIPQXKEHUHN, COACpKAIIMX  JICUCTBUTEIbHBIC
yucia, B TOM 4YHCJIE€ KOPHH HATypaJbHBIX
CTCIICHEH

— BBINOJIHATH CTaHIAPTHBIE TOXJAECTBEHHBIE
npeoOpa3oBaHus TPUTOHOMETPUYECKUX,
Jorapu(pMUUECKUX, CTEIIEHHBIX,
HMPPALMOHAJIBHBIX BBIPAXKEHUH.

B mnoBcegHeBHOW KWU3HM W TPU  H3YyYECHHUH
JOPYTUX MPEIMETOB:

— BBINOJHATHD U OOBSCHATH  CPaBHEHHE
pe3yNbTaTOB  BBIYUCICHUH  TpU  PEUICHUH
MPaKTUYECKUX  3ajad, B TOM  YHUCIE
NPUOIMKEHHBIX ~ BBIYHMCIICHUI, UCHIOJIb3YS
pasHble crocoObl CPaBHEHHI;

—  3amuChIBaTh,  CpPaBHUBATh,  OKPYIJIATH
YHCIIOBbIE JaHHBIE pEaJbHBIX BEIUYUH C

HCIIOJIb30BAHHUEM PA3HbIX CUCTEM U3MCPCHHU,
— COCTABJIATb U OUCHHUBATL PA3HBIMU crocodamu

TPUTOHOMETPHUYECKUX,
Jg0rapu(HMUUECKHX, CTENICHHBIX
BBIPAKCHU;
— Biagetb  ¢Gopmynoid  OuHOMA
Hrrorona;

— TPUMEHATh TPHU PEIICHUW 3a1ad
TEOpEMY O JIMHEWHOM IPEACTABICHUU
HOJ;

— TPUMEHATh TPHU PEIICHUH 3a1ad
Kuraiickyto Teopemy 00 ocraTkax;

— TPUMEHATh TPHU PEIICHUH 3a7ad
Manyro Teopemy depma;

— YMETh BBINOJHATH 3allUCh YHCIA B
MO3UIIMOHHON CHCTEME CUHCIICHUS;

— TPUMEHATh TPHU PEIICHUH 3a7ad
TEOPETUKO-YHCIIOBBIE byHKIHAH:
YHCIIO U CyMMa JICTUTENeH, (PyHKITUIO
Ditnepa;

— TPUMEHATh TPHU PEIICHUH 3a7ad
LEenHbIe Ipoou;

— TPUMEHATh TPHU PEIICHUH 3a7ad
MHOTOWIEHBI C JICHCTBUTCILHBIMH W
HEIBIMH KOAPPUITUCHTAMH;

— BJIaJICTh MOHATHSIMHU IPUBOJUMBIN U
HEIPUBOIUMBIN MHOTOYJIEH u
MPUMEHSTH UX MPU PELICHUH 33/1a4;

— MPUMEHSATh NpPU pELIeHUuH 3a7ad
OCHOBHYIO TeOpeMy anreopsl;

— MNPUMEHSTh NpPU pELIeHUU 3ajad
npocTeimue (QyHKIMH KOMIUIEKCHOM
MEPEeMEHHON Kak TeOMEeTpHuYecKue
npeoOpazoBaHMs.

YHCIIOBEIE BBIpKCHUS pu pelIecHN
MPaKTUYECKUX 3aJad © 3afad U3 JPYrux
y4eOHBIX MPEAMETOB.

VYpaBHenuss | —  CBOOOJHO  ONMEPUPOBATh  MOHATHSAMHU: | — CBOOOJHO OMpENENATh THI U

U ypaBHEHHUE, HEpaBEHCTBO, paBHOCUIIBHBIC | BHIOMpATH METO/I perieHus

HEPAaBCHCTB | ypaBHEHUST W  HEPAaBEHCTBA,  YpaBHEHHE, | MOKA3aTENbHBIX U JOrapu(PMHUECKUX

a SIBJISIFOLLEECS. CJEAICTBUEM JPYroro ypaBHEHMs, | ypaBHEHUN n HEPaBEHCTB,
yYpaBHEHHUS, paBHOCHJIBHBIE HAa MHOXECTBE, | HPpPAIlMOHANBHBIX  ypaBHEHUH H
PaBHOCHIIbHBIE TPE0Opa30BaHUs YPABHEHU; HEPaBEHCTB, TPUTOHOMETPUUYECKUX
— pemiath pasHple BHIBl YpaBHEHWH ¥ | YPABHEHUH U HEPABEHCTB, HX CHCTEM;
HEpPaBEeHCTB M HX CHCTeM, B TOM 4YHCJIE | — CBOOOJHO  pemarb  CHCTEMBI

HEKOTOpble ypaBHEHUs 3-ii M 4-il cremneHew,
JIpoOHO-pallMOHATILHBIE U UPPALMOHAIIBHEIE,
- OBJIAJIETh OCHOBHBIMU TUIIAMHU

JIMHEUHBIX YPaBHCHUMN;
— pelaTh OCHOBHBIEC TUIIbI YPaBHEHUU
Y HEPABEHCTB C lIapaMeTpamu;
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[I0Ka3aTEJIbHbIX, JOrapu(pMHUUECKHX,
UppalMOHAJIbHBIX, CTEIEHHBIX YypaBHEHUN W
HEpPABEHCTB M CTaHAAPTHBIMH METOJaMHM MX
pELIeHUH U IPUMEHATh UX IIPU PELICHUU 3ajay;
— TINpUMEHATH TeopeMy be3dy Kk pemeHuro
YPaBHEHUM; — IPUMEHATb TeopeMy Buera mis
pelIeHNs HEKOTOPBIX YPaBHEHUN CTEIEHM BBIIIE
BTOPOW;

— IOHHUMATh CMBICJI TEOPEM O PAaBHOCHJIBHBIX U
HEPaBHOCUJIBHBIX IMPEOOpPa30BAHUSIX YpaBHEHUN
U YMEThb UX JJOKa3bIBaTh;

— BJaAETh METOJaMM pEIIECHUsS YypaBHEHH,
HEpPaBEHCTB M HUX CHCTEM, YyMETh BBIOMpAThH
METO/1 pellIeHus1 1 000CHOBBIBaTh CBOM BHIOOD;

— HCNOJb30BaTh METOJ HHTEPBAJIOB  JUIS
pelleHNs HEepaBEeHCTB, B TOM 4HCIE ApOOHO-
palMOHaJbHBIX W  BKJIIOYAIOIMX B ceds
HppalMOHAJIbHBIE BHIPAKEHUS;

— pewmars anredpauvyeckue YpaBHEHHS H
HEpaBeHCTBA M HX CHUCTEMBI C TapaMeTpaMu
anredpandeckuM U rpaguueckuM MeTo1aMu;

— BJIQJIETh pPa3HbIMM METOJAMU JOKa3aTelIbCTBA
HEPABCHCTB;

— pelaTh YpaBHEHMS B LEJIBIX YACTIAX;

— n300paxkaTb MHOXKECTBA Ha IUIOCKOCTH,
3a/1aBa€MbI€ ypaBHEHUSIMH, HEPABECHCTBAMH M UX
CHUCTEMAaMHU;

— CBOOOZHO UCIMOJIB30BaTh TOXIECTBEHHBIE
peoOpa3oBaHUs INPU PELIEHUH YpaBHEHUH WU
CUCTEM YPaBHEHUH.

B noBcenmHEeBHOW KW3HM W IIPU H3Y4YECHUU
IPYTUX NPEIMETOB:

—  COCTaBJIATb W pewmarb  YpaBHEHWS,
HEPABEHCTBA, UX CHUCTEMBl IIPU PEIICHUN 3ajay
JPYrux y4eOHBIX MPEIMETOB;

—  BBINOJHATH  OLEHKY  IPaBIONOA00MS
pe3yJIbTaTOB, IOJIyYAa€MBIX IPU  PELICHUU
Pa3IUYHBIX YPAaBHEHUM, HEPABEHCTB U UX CUCTEM
OpU  pelleHuH  3a7ady  JApYyrux  y4eOHbIX
IIPEIMETOB;

— COCTaBJIITb M pellaTb ypPaBHEHUS W
HEpPAaBEHCTBA C IapaMeTpaMu IIpU PpPELICHUH
3aJa4 APYrux y4yeOHbIX NIPEeIMETOB;

— COCTaBJIATb ypaBHEHHUE, HEPABEHCTBO WM HUX
CHUCTEMY, OIMCBHIBAIOIINE PEATbHYI CHUTYalHIO
WIM TNPUKIAJHYI0 3aJady, HWHTEPIPETUPOBATH
MIOJIy4YEHHBIE PE3YJIbTAThI;

— HCIIOJIb30BaTh IPOTpaMMHBIE CPEICTBA IIPH
PELIEHNH OTJIENbHBIX KJIACCOB YPABHEHUH U
HEPAaBEHCTB.

— MPUMEHATh IIPU PELICHUM 3a1ad
HepaBeHcTBa Komm - ByHsAKOBCKOTO,
bepnymu;

— UMETh IIPEICTABICHUE 0
HEPaBEHCTBAX  MEXKJIy  CpPEIHUMH
CTEIICHHBIMHU.

OyHKIMU

— BrnageTre NOHATHUSAMU: 3aBUCHUMOCTH BCJIMYMH,

— BJIAACTh IIOHATHCM aCHUMIITOTbBI H
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GyHKIUS, apryMeHT W 3HAauYeHUE (YHKIIHH,
001acTh ompeAeseHuss U MHOXECTBO 3HAYCHUU
¢byHkuuu, TpaguK  3aBUCHUMOCTH, Tpaduk
¢byHkuuu, HymM — QYHKIUH,  IPOMEXYTKH
3HAKOINOCTOSIHCTBA, BO3PACTAaHUE HA YHCIOBOM
NPOMEXYTKE,  yObIBAaHME  HA  YHCIOBOM
MIPOMEXYTKE, HaumOOJblIee U HaUMEHbIIee
3Ha4eHne (YHKIUU HAa YHCIOBOM IPOMEXKYTKE,
nepuoandeckas (GyHKIHS, TMEepHOA, YeTHAs H
HedeTHast QyHKIMH; YMETh IPUMEHSTD 3TH
MOHATHUS TIPU PEIICHUH 3a/1a4;

— BIQJIETh TIOHSATHEM CTeNeHHas (YHKIUS;
CTpOoWTh €e TpapuK U YMeTb MNPUMEHATH
CBOMCTBa CTENEHHON (YHKIMM TpU pPEIICHUU
3azay;

— BJIAJICTh MOHATUSIMU TOKa3aTeNbHas (YHKIIHS,
OKCTIOHEHTa; CTPOHUTh WX TpapuKH U YMETh
MPUMEHSITh CBOMCTBA MOKa3aTeNbHON (QyHKUIUU
MIpH PEIIeHUHN 3a71ay;

—  BIQJETh  TOHATHEM  JorapudpmMuyecKas
GbyHKIMSA; CTpoUTh ee rpaduk U yMmMeThb
MPUMEHSTh CBOMCTBA JorapuMUIecKon
(YHKIMY PU peLlIeHUH 3aay;

— BIAJETh MOHATUAMH TPUIOHOMETPUUYECKHE
GyHKIIMM; CTPOUTh HX TpaduKkd U yMETh
IPUMEHATh  CBOICTBA  TPUTOHOMETPUYECKUX
(byHKIMIA pY pEIICHUH 33714,

— BIAJCTh TOHATHEM oOOpaTHas (YHKIUS;
IIPUMEHSATh 3TO NOHATHE NIPU PELICHNUN 337124,

— MNPUMEHATh IPH PELIEHWU 3aJad CBOMCTBA
GbyHKUUI: YETHOCTb, HEPUOIUYHOCTb,
OrPaHUYEHHOCTb;

—  [pPUMEHATh  NpU  pEUleHHH  3ajad
npeoOpazoBaHus TpadUKOB (YHKITUH;

- BJIAJETh HNOHATUSAMHI quCcI0Bas
MOCJIEI0BATEIbHOCTbD, apupmeTnyeckas U
reoMeTpUYEcKasi MPOrpeccus;

— NPUMEHATh IPU PELICHUM 3a/a4 CBOMCTBA U
NPU3HAKK apU(METHUYECKOH U I'e€OMETPUYECKOM
MPOTPECCUN.

B noBcenqHeBHOM JKM3HM M IpU HU3YyYEHUHU
JPYruX y4eOHBIX MPEIMETOB:

— OTpeAENATh 10 TpadyKaM U MCIIOJIB30BaTh JUIS
pelieHust  NPHUKJIAAHBIX  3aJad  CBOMWCTBA
peambHBIX ~ TIPOLIECCOB M 3aBUCUMOCTEH
(HanOonpIIMe W HaUMEHbIIME  3HAYCHMS,
NPOMEXYTKM  BO3pacTaHus U yObIBaHHUSA
(YHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,
ACHMIITOTBI, TOYKH Iepernoda, nepuo 1 T.11.);

— MHTEpIPETHPOBAaTh CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPAaKTUYECKON CUTYaInH;

YMETh €ro MPHUMEHSATh NpPU PElICHUU
3ajady;

— TPUMEHATH METOIBl  PEUICHHUs
IPOCTEHIINX mddepeHnnanbHbIX
YpPaBHEHUH NIEPBOTO M  BTOPOIO
HOPSAKOB.
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— ompenensaTe Mo rpadukaMm MpocTeime
XapaKTepUCTUKH TEPUOJUYECKUX IPOIECCOB B
OMOJIOTUHN, SKOHOMHKE, MY3bIKE, PaJUOCBSI3U U
ap. (amIumTyaa, Nepuoa U T.11.).

Cratuctuk | — OnepupoBarTh OCHOBHBIMH OINUCATEILHBIMH | — UMETh MPEACTABIICHUE 0
a ¥ TEOPHS | XapaKTEPUCTHKAMU YUCIIOBOTO Habopa, | LEHTPaILHOM MPEeIeTHLHON TeopeME;
BEPOSITHOCT | MOHATUEM  T€HEpajbHAasT  COBOKYIHOCTb U | — MMETh MPEACTABICHUE 0
€M, JIOTHKa | BRIOOPKOW U3 Hee, BBIOOPOYHOM ko3 dunmenTe
u — ONEpUpOBaTh TMOHATHUAMHU: YACTOTA M | KOPPEJSIUMU U JIMHEHMHON perpeccuu;
KOMOHMHATO BEPOSITHOCTh COOBITHS, CyMMa H INPOHU3BEIACHHUE | — HMETH MPEACTABIICHUE 0
puKa BEPOSITHOCTEH, BBIYUCIIATH BEPOATHOCTH | CTATUCTUYECKUX TUMIOTE3ax u
COOBITHH HA OCHOBE moacyera yucjia uCxoa0B, IPOBEPKE CTATUCTUYECKOMN THUIIOTE3bI,
- BJIAJIETh OCHOBHBIMH TMOHATHSMH | O CTATUCTUKE KPUTEPHUS U €€ YpOBHE
KOMOMHATOPMKHM M YMETh MX NPHMEHATh IPH | 3HAUMMOCTH; — UMETH IPEICTABICHUE
pELICHNH 3a/1ay; 0 CBsI3U SMIIUPHUYECKUX u
— HWMETh TMpeACTaBiIeHHE 00 OCHOBAX TEOPHUM | TEOPETHUECKHUX paclpeneieHu;
BEPOSITHOCTEM; - MMETh MpeJICTaBICHUE 0
— HWMETh TPEJACTABICHHE O JUCKPETHBIX W | KOJUPOBAaHWUM, JIBOMYHOM  3aIMCH,
HENPEPBIBHBIX  CIYYalHBIX  BEJIMYMHAX U | IBOMYHOM JEPEBE;
pacupeneneHnsax, 0 HE3aBUCUMOCTH CIIyJaWHBIX | — BJIAJe€Th OCHOBHBIMHM IIOHATHSIMH
BEJINYMH; teopun rpadoB (rpad, BepiuHa,
— WMETh TIPEJACTABJIICHHE O MAaTeMAaTHYeCKOM | peOpo, CTENEeHb BEpIIUHBI, TYTh B
0>KMJIaHUH U TUCIIEPCUU CIIYYAHBIX BEJIUYMH; rpade) u ymMerb NPUMEHSTh UX MpU
— HUMETh TIPEACTABJICHHE O COBMECTHBIX | PCIICHUHU 3a4ad;
pacnpeneneHusax Ci1y4alHbIX BEJINYNH; — UMETh NPEJICTABICHUE O IEPEBBIX U
— MOHUMAaTh CYTh 3aKOHa OOJIbIIMX YHCENl W | YMETh TPHUMCHATh TPU  PCIICHUU
BBIOOPOYHOTO METOJ1a U3MEPEHUS BEPOSTHOCTEH; | 3a/1a4;
— MMCThb IMPCIACTABJICHUEC O HOPMaJIbHOM | — BJAACTh MOHATHCM CBA3HOCTH H
pacupeneneHud U OpUMepax  HOPMAaJbHO | YMETh ~ TIPUMEHSATH  KOMIIOHEHTBI
pacipeeNeHHbIX CIy4YalHbIX BEJINYUH; CBSI3HOCTH IIPH PELLIEHUU 3a/1a4;
— HUMEThb MPEACTABJICHHUE O  KOPPEIAlUu | — YMEThb OCYHIECTBIIATH IIYTH IO
CIIy4ailHbIX BEJIMYUH. pebpam, o00xoapl pebep U BepUIMH
B moBcemHEeBHOW KM3HM M IpM M3ydeHuH | rpada;
JOPYTUX MPEAMETOB: - UMETh IIPE/ICTABIICHUE 00
— BBIYHCJIATH WIIM OILEHWBATh BEPOSTHOCTH | DMIEPOBOM U TaMUJILTOHOBOM IIyTH,
COOBITUH B PpEALHON JKHU3HHU; BBIOMpaTh | UMETH TPEICTABICHUE O TPYAHOCTH
METOObl  MOAXOIAIIETO IIpEaCTaBICHUSA U | 3ala4¥  HaXOXACHHA TI'aMHIJIIbTOHOBA
00pabOTKH JaHHBIX. IyTH;
— BJAJAETh NOHATUSAMU KOHEUYHBbIE M
CYETHBIE MHOXECTBA U YMETb MX
IIPUMEHSATH [IPU PELLICHUH 3a]1a4;
- yYMETh IIPUMEHSTH METOJ
MaTeMaTUYeCKON UHIYKIINH;
— yMeTh  IPUMEHATH  IPUHIMI
Jvpuxie npu pemesuu 3agad.
TekcroBbie | — Permate pasHble 3aJa4d  MOBBIIICHHOMN
3a7a4u TPYAHOCTH;

— AHAJIM3UPOBATH YCIIOBHUC 3a1a4U, BBI6I/IpaTL
OINTUMAaJIbHBIN METO peUICHUsA 3aaa4u,
paccMaTpuBasa pa3InIHbIC METObI;

— CTPOUTH MOJICJIb PCIICHUA 3ala4l, MPOBOAUTH
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JI0Ka3aTeIbHbIC PACCY)KJICHUS MPH PEIICHUH
3a/1a4u;

— pemarb 3amaud, TpeOyromue nepedopa
BApHAHTOB, TIPOBEPKH  YCIOBUH,  BBIOOpA
ONTUMAJIBHOIO PE3yJIbTaTa;

—  AQHQJIA3UPOBaTh W HHTEPIPETUPOBATH

MIOJIyYEHHBIE pEIICHUs] B KOHTEKCTE YCIIOBUS
3aJ1auu, BBIOMPATH pelieHus, HE
[IPOTUBOpPEYAIINE KOHTEKCTY;

— [IEPEBOJIUTH MPHU PELICHUH 334a4U
nHpopmanuio u3 OAHONW (GOpMBI 3alKcH B
JIpYrylo, HCIOJb3ys MpU  HEOOXOIUMOCTH
CXEMBbI, TaOJINLIbI, TPAQUKH, THATPAMMBI.

B noBcegHeBHOM KWU3HM W TPU HU3Y4CHUH
JPYTUX NPEIMETOB:

— pemath NPaKTUYECKUE 3aJauyd M 33Ja4d U3
JPYTUX IPEIMETOB.

I'eomerpus

— Bnajets reoMeTpUYeCKUMHE MTOHATHSAMHE ITPU
pelIeHNH 3a7ad ¥ IPOBEICHUN MaTEeMaTHIECKUX
pacCyXIeHNH;

- CaMOCTOSITENIBHO (dbopMynpoBaTh
OTIpe/IeICHUS TCOMETPHUYECKUX buryp,
BBIJIBUTaTh THUIOTE3bl O HOBBIX CBOWCTBAaX H
MpU3HAKaX  T'EOMETPHUYECKHUX buryp u
000CHOBBIBATh WJIM OINPOBEPraTh HUX, 0000IIATH
WM KOHKPETHU3UPOBATh PE3Y/bTaThl Ha HOBBIX
Kjaccax (uryp, TpOBOAUTH B  HECIOXKHBIX
ciydasx KinaccupuKanuo (Guryp mno pazaudHbIM
OCHOBAHUSIM;

— HCCIIEeIOBaTh YEPTEXKHU, BKIIIOUAss KOMOUHAIMU
¢buryp, u3BIEKaTh, HUHTEPIPETUPOBATH U
peoOpa3oBHIBATH nHpopmaIuto,
MIPEJICTABICHHYIO HA YePTEKax;

- peuarthb 3a/1aun reOMEeTPUYECKOro
COJIep’KaHus, B TOM 4YHCIIE B CUTyalHsX, KOTIa
QITOPUTM pEIICHUS HE CJIeAyeT SBHO U3
yYCIOBUS,  BBINOJHATH  HEOOXOAMMBIE IS
pelIeHns 3a/1a4Ml JIOMOJHUTENbHbBIE TOCTPOSHUS,
HCCIIEeI0OBAaTh BO3MOXKHOCTh IPUMEHEHUSI TEOPEM
1 hopMyn AJis pelieHus 3a1ay;

— yMmetb (QOpMYyIHpOBaTH H
reOMEeTpUYECKUe YTBEPKICHUS;

— BJAJIETh MOHSATUSMHU CTEPEOMETPUU: MPHU3MA,
napajuieNienumnea, mupamMuIa, TeTpadip;

— WMeTb TpEeACTaBlIeHUs 00  akcuomax
CTEepEOMETPUU U CIEACTBHUSIX W3 HHUX U YMETh
MPUMEHSTh UX MPU PEUICHUU 33/1a4;

— yYMEThb CTPOWTH CEYEHHUS MHOTOTPAHHHUKOB C
WCIOJIb30BaHUEM PAa3JIMYHBIX METOJIOB, B TOM
qHcIie U METOia CIIE/IOB;

— UMETh TPEJCTABICHHE O CKPEUUBAIOIIUXCS

JO0Ka3bIBaTb

— Wwmers  mpencraBienue 00
aKCHOMATHYECKOM METOJIE;

— BJIAJACTH IIOHATUEM I‘eOMeTpI/I'-IeCKI/Ie
MeCTa TOYEK B IIPOCTPAHCTBE U YMETH
HpI/IMeHHTB X 11 pemeHI/m 3aaa4,

— yYMETh TNPUMEHSTH JUIsl PEIICHHS
3aga4 CBOICTBA IJTOCKHAX u
JIBYTPAHHBIX  YIJIOB, TPEXTPAHHOTO
yriia, TeOPEMbl KOCUHYCOB M CHHYCOB
JUTSI TPEXTPAHHOTO YTJIa;

- BJIAJCTh MOHSATHEM
NEePIEHANKYIIPHOS CEYCHUE TPU3MBI
U YMETh NMIPUMEHSATH €r0 MPHU PEIICHUH
3a7a4;

- HUMCETb MNpEaACTaBJICHUC
I[BOP'ICTBGHHOCTI/I IMIPpaBUJIbHBIX
MHOTI'OI'PAaHHUKOB;

— BJIQJICTh TIOHATHSAMHU IIEHTPAIBHOE U
napajyieIbHOE  IMPOCKTUPOBAHUE W
NPUMEHATh HMX TMPU  TOCTPOCHUH
CEYCHUH MHOTOTPAHHUKOB METOJI0M
MIPOEKITUH;

— HWMETh TNPEJCTaBICHUE O Pa3BepTKE
MHOTOTPaHHUKA M KpaTyailllieM IyTu
Ha MOBEPXHOCTU MHOTOI'PAHHMKA;

- HUMCTb MMPEACTaBJICHUC 0
KOHHYCCKHUX CCUCHUAX,
- HUMCTb MMPEACTaBJICHUC 0

Kacaromuxcs cepax U KOMOMHALUU
TEJ BPAIICHUsI U YMETh PUMEHSATh UX
IpU PELIeHNN 33/1aY;

— TOpPUMEHSATh TNpPH pelIeHUH 3a1ad
dopMyny paccTOSIHUA OT TOYKH JO
IJIOCKOCTH;
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MPSIMBIX B IPOCTPAHCTBE M YMETh HAXOIUTh YTOJI
U PacCTOSIHUE MEX]ly HUMH;

— TPUMEHATH TEOPEMBbl O MapaJUICTBHOCTH
OpSIMBIX M IUIOCKOCTEH B TMPOCTPAHCTBE IMPH
pelIeHNN 3a1a4;

- YMETh MIPUMEHSTh napaulenbHOe
MIPOEKTUPOBAHUE JUIsl U300paXxkeHus: GUryp;

— yMETh TMPHUMEHATh NEPHEHANKYISIPHOCTH
MPSIMOH U TUIOCKOCTH TIPH PEIICHUHN 33]1a4;

—  BIaeTh  NOHATHUSMH  OPTOTOHAIBHOE
MPOEKTUPOBAHNE, HAKIOHHBIE W WX IPOEKIUH,
YyMETh  TNPHUMEHATh  TEOpeMy O  Tpex
MEPIIEHINKYIISIPaxX MPHU PEIICHUH 3a/1a4;

— BIAJETh TOHATHSAMH DPACCTOSHUE MEXIY
¢burypamu B IIPOCTPAHCTBE, o0t
MEPIICHAUKYIISP JIBYX CKPEIIUBAIOIINXCS
MPSIMBIX M YMETh TPUMEHSTh UX TPH PEIICHUH
3ajad;

— BIIQJICTh TIOHSATHEM YTOJ MEXIy MNPSMOH H
TUIOCKOCTBIO M yMETh MPHMEHSATh €ro IpH
peleHNN 3a1ag;

— BJAJETh MOHSATHAMHU JBYTPAHHBIA YrOJI, YTOJ
MEXJy  IUIOCKOCTSIMM,  NEpHEeHIUKYJISPHbIE
IUIOCKOCTU ¥ YMETh IPUMEHSATh UX NIPH PEILIEHUH
3ajay;

— BJIQIETh NMOHATHUAMU NPU3Ma, MapaliesenuIes
U IPUMEHATHh CBOMCTBA Mapajjiesenunena IMnpu
peLLIeHUH 3a]1a4;

—  BJaJeTb  IOHATHEM
napajiesienunes |
peLLeHNH 3a1a4;

— BJIQZIETh MOHATHEM IPSIMOYIOJIbHBIN MUPAMUJ,
9JIEMEHThl NPAaBUJIBHOM NHMpaMHIbl U YMETh
IIPUMEHATh UX NIPH PELICHUH 3a]ay;

— HMeTh HpeJCTaBlIeHHE O Teopeme Oilepa,
IIPABUIIbHBIX MHOTOI'PaHHUKAX;

— BIIQJIETh IOHATHEM IUIOIAAM IOBEPXHOCTEH
MHOTOI'PaHHUKOB M YMETb NPUMEHSTH €ro IpH
pellIeHNH 3a1a4;

— BJIajeTh IOHATUSAMH  TeJda  BpalleHHs
(UMIMHIpP, KOHYC, ap U cdepa), UX CEUCHUs U
yYMETh IPUMEHSTh UX MIPH PELICHUHU 3a]1ay;

— BJAJeTh MOHATHSAMM KacaTellbHbIE MpPSMbIC U
IUIOCKOCTU ¥ YMETh NPUMEHSTh U3 NPU PEIIeHUH
3ajauy;

— WMETh TMPEJCTAaBIICHUS__O BIHCAHHBIX U
ONMCAHHBIX cepax U YMETb NPUMEHATh UX NpU
pelIeHNH 3a1a4;

— BIIQJETh TMOHATUAMH 00BEM, OOBEMBI
MHOTOI'PaHHHUKOB, TeNl BpallleHHs U MPUMEHSTbH
UX IIPU PELIeHUH 3371a4;

MPAMOYTOJIbHBII
OPUMEHSTh €ro IMpH

— BJAQAETh pa3HbIMU CHOCOOaMU
3aJaHus HpSIMOﬁ YPpaBHCHUSAMHU U
YyMETb IIPUMEHATH IIPU  PELICHUU
3aj1a4;

— INPUMCHATHL HIpHU PCIICHUU 3adad U
JIOKa3aTeIbCTBE TEOPEM BEKTOPHBIM
MCTOA U METO KOOPpAWHAT,

— UMETh Mpe/CTaBiIeHue 00 akcuomax

0o0beMa, IPUMEHATH (bopMyIIbl
00beMOB IPSIMOYTOJIBHOTO
napaJuleenuIesna, TIPHU3MBI "

NUpaMUIbl, TeTpadapa MpH pPEHICHUN
3a1ay;
- IPUMEHSITh TEOPEMBI 00
OTHOIIEHUSIX OOBEMOB TPH PEUICHUU
3a1ay;

- MPUMEHSTD WHTETpal VTS
BBEIYHCIICHUS 00BEMOB u
MTOBEPXHOCTEN Tell BpallleHU,

BBIYUCIICHUS TUIOMIAAN C(hepruuecKoro
nosica 1 00beMa I1apoBOTo CJIOS;

— UMETH MPEACTABICHUE O JIBUKEHUIX
B IPOCTpaHCTBE:  MapaiieIbHOM
MEPEeHOCe, CUMMETPUU OTHOCHUTEIHHO
IJIOCKOCTH, LIEHTPAIbHONH CUMMETPHH,
MOBOPOT € OTHOCUTEIBHO MPSMOH,
BUHTOBOM CUMMETpUH, YMETh
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

— UMETh MpEeACTaBICHHE O IUIOUIaau
OpPTOTOHAJILHOM MPOEKINH;

- UMETh peJICTaBICHNE 0
TPEXIPaHHOM M MHOTOIPAHHOM YTJIE U
NPUMEHSTh CBOMCTBA IJIOCKUX YIIJIOB
MHOTOTPaHHOTO yIjla MpU peHIeHUU
3ajad;

— UMETh PEICTaBICHUS 0
npeoOpa3oBaHUU M0100US, TOMOTETUH
U yMEeTh IPUMEHSTh UX MPH PEHICHUU
3ajad;

— YMETb peuiaTh 3aJ1a4u Ha TIOCKOCTH
METOJaMU CTEPEOMETPUH;

— yMeTb TNpPUMEHATH  (opMyIbI
00BeMOB  MIpU  pEUIeHMH  3ajay
OUpaMu/, JJIEMEHThl  MPaBUIbHON

nupamMuibl U yMETb MNPUMCHATH HX
IIpyu pCIICHUHN 3a4a4;
— UMCTb NPCACTABJICHHUC O TCEOPECME

Oiinepa, HPaBUIIbHBIX
MHOTOT'paHHHKAX;
— BIIAQAETh TOHATHEM  IUIOLIAAU

HOBCpXHOCTeﬁ MHOT'OTpaHHUKOB U
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— UMETh TMPEJICTABICHUE O Pa3BEePTKE LUIMHIPA
¥ KOHyca, IUIOMAIN TOBEPXHOCTH IWIMHIPA H
KOHyCa, YMEThb MNPUMEHATh WX TPHU PEHICHUH
3a/ad;

— WMETh MPEJICTaBJICHUE O IUIomaau chepbl H
YMETbh MMPUMEHSTH €T0 MPHU PEIICHUH 33134,

— yMeTh pemarh 3aJadd  Ha KOMOWHAIMH
MHOTOTPAaHHUKOB M TEJ BPALICHUS;

— HWMETh NPEICTABICHHE: 0 Tmoao0uu B
MPOCTPAHCTBE W YMETh pemiaTh 3aJadd  Ha
OTHOIIICHHE 00BeMOB " TIoaaen
MMOBEPXHOCTEN MOJOOHBIX (hUryp.

B noeceonesnoti sorcusnu u npu uzyuenuu opyaux
npeomemos:

— COCTaBJISITh C HCITOJIb30BAHUEM CBOMCTB
TeOMETPUYECKUX  (Guryp  MaTeMaTHdecKue
MOJCNH JUIsl PEIICHUs 3aJa4d MPaKTHIECKOTO
XapakTepa M 3a/Jad M3 CMEXKHBIX JIACIUTUINH,
HCCIIeIOBATH MOJTyYCHHBIC MOJICTTH u
HHTEPIPETUPOBATH PE3YIIbTAT.

YMETh NPHUMEHSATH €r0 MpPU PEIICHUU
3aJ1a4;

— BJIAJICTh MOHATHSIMH TeJla BPAIICHUS
(uMnuHIp, KOHYC, map u cdepa), ux
CCUCHHUS U YMETh NMPUMEHATh UX TPHU
pElICHHUH 33]1aY;

— BJAJCTh IOHATUSIMH KacaTelIbHEIC
npsiMble HW  TUIOCKOCTH H  YMETh
MPUMCHSITh U3 MIPU PEIICHUN 33]1aY;

— MMETh MPEJCTABICHUS O BIUCAHHBIX
U ONHCAaHHBIX chepax ©  yMETh
MPUMEHSITh UX IPU PEIICHUH 3a/1a4;

— BJIAJETh MOHATUIMHA 00BEM, 00BEMEI
MHOTOTPAaHHUKOB, TEJ BpAIICHUS U
MPUMEHSITh UX MPU PEIICHUH 3a/1a4;

— UMETh TNPEJACTaBICHUE O Pa3BEPTKE
MWIMHIpPAa ©  KOHYyca, IUIOIIAJIN
MOBEPXHOCTH IWIMHIPA W KOHYCA,
YMETh TPUMEHSATh WX TPH PEIICHUN
3a7a4;

— WMETh TPEJCTABICHUE O IUIOMAIH
chepbl U yMETh NMPUMEHATH €ro TpH
pEIICHUY 3a/1a4;

— yMeTh pemarh 3a7a4d = Ha
KOMOWHAIIMM MHOTOTPAHHHUKOB U TEI
BpaIleHNUS,

— AMETh MPEJCTaBICHUE O MOJI00NH B
MIPOCTPAHCTBE W YMETH PEIIaTh 3a7a9u
Ha OTHOILIEHHE O0BEMOB M ILIOLIAACH
MMOBEPXHOCTEH MOJOOHBIX (hUryp.

B noBcenHeBHOW JKM3HU M TIPH
W3YYCHUU JPYTHX MPEAMETOB:

— COCTaBISITh C HCIOJIb30BAaHUEM
CBOMCTB  TeoMeTpuyeckux  (uryp
MaTeMaTHYeCKue MO/JIeNH TUIS
pelieHus  3aJa4  MPAKTUYECKOTO
XapakTepa W 3aJad U3 CMEXKHBIX
JUCIUILINH, UCCIIEZIOBATh
MOJIy4YeHHbIE MO/JIeH u

UHTEPIPETUPOBATH PE3yNIbTaT.

Bekropsl u
KOOpAWHAT
Bl B
IIPOCTPAHCT
BE

— Bnagets
KOOP/JMHATHI;
— YMETh BBINOJIHATH ONEPALUN HaJ BEKTOPAMH;
—  UCIIONB30BaTh CKAJSIPHOE IIPOU3BEICHUE
BEKTOPOB IIPU PELIECHUH 3a/ay;

— TPUMEHATh YpaBHEHHUE TIOCKOCTH, (OPMYITY
paccTOsIHUSL MEXKIy TOYKaMU, ypaBHEHHE Cepsbl
IIpY PELLICHUH 3a]1ay4;

— IPUMEHATH BEKTOPBl U METOJ KOOpPAMHAT B
IPOCTPAHCTBE NIPHU PEIICHUU 3a/1a4;

TIOHATHUAMN BCKTOPHBI u ux

— HaXOJHTb 00BeM HapaJiieyjcnuIcaa
u TeTpas’apa, 3aJaHHBIX
KOOpAWHAaTaMH CBOUX BCPIIHNH;

— 3aJaBaTb NpAMYIO B IIPOCTPAHCTBE;
— HaXO0OUThb pPaCCTOSAHUC OT TOYKH IO
IJIOCKOCTH B CUCTCMEC KOOPAWHAT,

- HaxXoauTb  paCcCTOAHUC  MCKIAY
CKpCHINBAOIINUMHUCA NIpsAMBIMH,
3aIaHHBIMU B CUCTEMC KOOpPJAUHAT.
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— NPUMEHATh ypaBHEHUE IIOCKOCTH, (opmyry
paccTOsIHUSL MEXJly TOUYKaMH, YpaBHEHHE C(epsl
IIpU pELICHNUH 33]1a4;

— INPUMEHATh BEKTOPbl U METOJ KOOpAMHAT B
IIPOCTPAHCTBE MIPH PEIICHUH 3a]1au.

Ucropus — Mmetp npencraBiaeHue 0 BKIAJE BbIAAIOIINXCA
MaTe€MaTuK | MaTEMATUKOB B Pa3sBUTHE HAYKH,
" — I[IOHMMAaTh pPOJIb MAaTEMaTUKU B Pa3BUTHU

Poccumn.
Meronasl — Hcmonp3oBath OCHOBHBIC METOIFRI | — IPUMCHSTH MaTE€MaTUYECKUE
MaTEeMaTHUK | QJOKAa3aTeIbCTBA, IPOBOIUTH JOKA3aTEIBCTBO U | 3HAHUA K HUCCIICIOBAHUIO
u OKpYKaroliero Mupa (MOJIeIMPOBAHUE

BBITIOJIHATH ONPOBEPKEHUE;

— IPUMEHATH OCHOBHBIE METOABI PEIICHUS
MaTeMaTH4ECKUX 3a/1a4;

— Ha OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEH
B IPUPOJAE XapaKTepu3OBaTb KpacoTy H
COBEPUICHCTBO  OKpPYXAalOLIETO  MHpa U
MIPOU3BEICHNUI HCKYCCTBA;

— TOPUMEHATh IPOCTEHIIME  IPOrpPAMMHBIE
CpeicTBa M AJNEKTPOHHOKOMMYHUKAILIMOHHBIE
CUCTEMBI IIPH PEUIEHUM MaTEMaTHYECKHUX 3a/1ay;
— MOJIB30BaThCS MPUKIAJHBIMU IIPOTpaMMaMu U
IIPOrpaMMaMH  CHMBOJIbHBIX BBIYMCIICHHUN [UIS
UCCIIEIOBAHUS] MATEMAaTUYECKUX 0OBEKTOB.

Gu3MYEeCKUX  TPOIECCOB,  3a7auu
HKOHOMHUKH).
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3. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

3.1. O0bem yueOHO! JUCHUIIMHBI U BU/bI Y4eOHOH padoThI

O0bem
Bua yyeOHoM padoThI
4acos
MakcumanabHasi yueOHasi HAarpy3ka (Bcero) 322
Oo6s13aTes1bHAA AYAUTOPHAA yyeOHAsi HATPY3Ka (BCEro) 238
B TOM YHUCJIE:
TEOPETHYECKNE 3aHATHS 116
IPaKTUYECKUE 3aAHATUS 122
CamocTosiTeqibHast padoTa 84

[IpomexyTrouHas aTTectanus B GopMe IK3amena
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3.2. TemaTnueckuii nu1ad u coaep:xanne yueoOHou gucuumiuasl OYIL.08 MATEMATHKA

HaunumenoBanue
pa3aesioB U TeM

Conepmafme yqeﬁﬂoro MaTepHuaJia, MIPaAKTUYECCKUE 3aHATUH

O0ne

4acoB

YpoBennb
OCBOEHUS

1

2

4

1-ii cemecTp

Paznen 1.
YucaoBble 1
OyKBeHHbIE
BbIpaKeHUs

18

Tema 1.1.
JleficTBUTEILHbIE
ymncaa

Conepxxanue yueOHOro Marepuaja

1 ‘ Brenenue JleiicTBuTenbHBIE YKCIa. MHOTOUYIEHBI OT OJHON MEPEMEHHOMN

IloBTOpenue. Pemenne 3a1au ¢ UCIOIB30BAHUEM CBOMCTB YMCEN U CUCTEM CUMCIICHUS, NEIUMOCTH, JOJIEH U 4acTel, MPOLEHTOB,
Mopnyneil uncen. Pernenne 3a1a4 ¢ HCIIONb30BaHUEM CBOMCTB CTEMeHel M KOpHEH, MHOTO4IEHOB, MpeoOpa3oBaHUil MHOTOYJIEHOB U
JPOOHO-PalMOHAIBHBIX JIMHEHHBIX, KBaJPATHBIX U JIPOOHO-paIlMOHANIBHBIX YPaBHEHHH U UX cUcTeM. PelieHue 3a1ad ¢ NOMOIIbI0
YHCJIOBBIX HEPaBEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOH, ¢ MpHUMEHEHHEM H300pa)KeHHS YHCIOBBIX MPOMEXKYTKOB.
Perienne 3amau ¢ HCIONb30BAaHMEM YMCIOBBIX (QYHKIME M uX rpadukoB. Vcrnonbp3oBaHHe CBOMCTB M Tpa()MKOB JIMHEHHBIX U

o v — o
KBaIpaTHYHBIX (YHKIMI, 0OpaTHOW NPONOPUMOHATIBHOCTH M QyHKIMHU Y =y . ['padmueckoe pelmeHne ypaBHeHHH 1 HEPAaBEHCTB.

2 | KOMIIeKCHBIE YrcIa.

Hcnonb3oBanue onepanuil HaJi MHOXECTBAMM U BBICKa3bIBaHUSIMU. VCIIonb30BaHME HEPAaBEHCTB M CUCTEM HEPABEHCTB C OIHOU
NEPEeMEHHOM, YHCIIOBBIX TPOMEKYTKOB, WX OOBEIMHEHHH M mepeceueHHi. [IpuMeHeHHE NpHU pelIeHWH 3a/a4 CBOMCTB
apu(pMETHYECKOI U TEOMETPUUECKOM ITPOrpeccuu, CYMMHUPOBAHHsI OECKOHEYHOM CXOJISILEHCS] FeOMETPUIECKON MPOrPEeCcCHH.
MHoXecTBa (4HCIOBBIE, TEOMETPUUECKUX (QUTYp). XapaKTEPHCTHYECKOE CBOMCTBO, 3JIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE,
OeckoHeuHOe MHOXeCTBO. Crioco0b! 3aanns MHOXkecTB [TlogMHOKecTBO. OTHOIICHNS IPHHAJISKHOCTH, BKIIOYEHHUSI, PAaBEHCTBA.
Omnepamuu Hax MHOXecTBamu. Kpyru Oitnepa. Koneunbie m OeckOHEUHbIE, CUETHBIE W HECUETHBIE MHOXKeCTBa. VICTHHHBIE U
JIO)KHBIE BBICKA3bIBAHUS, OINEpallMM HaJl BBICKAa3bIBAHMSAMHU. AireOpa BbICKa3blBaHWN. CBs3b BBICKa3bIBAHUN C MHOXECTBAMHU.
KBaHTOpBI CyIIeCTBOBAaHHS M BCEOOLIHOCTH. 3aKOHBI JOTMKH. OCHOBHBIE JIOTHYECKHE MpaBwia. PeleHne JOrHYecKux 3agad C
WCTIONIb30BAaHUEM KPYroB OijIepa, OCHOBHBIX JIOTHYECKHMX MpaBmi. YMo3akatodueHus. OOOCHOBaHMS M JI0KAa3aTEIbCTBO B
mareMatuke. Teopembl. Buapl MaTeMaTHuecKuX yTBEpKACHUM. Bunpl nokazarenscTB. MatemaTuueckass HHIYKIMS. Y TBEPKICHHUS:
oOpaTHOE MaHHOMY, IPOTHBOIIOJIIOKHOE, OOpPaTHOE IPOTHBOMOIOXHOMY IaHHOMY. lIpu3HaK M CBOHCTBO, HEOOXOOWMBIE U
nocratounsle ycnous. OcHoBHas Teopema apupmernku. OctaTku U cpaBHeHus. AnroputMm EBkmmma. Kuraiickas teopema 06
octaTkax. Manas teopema depma. q-udHBIE CHUCTEMBI cuncieHus. OyHKIMA Dinepa, YUCIo U CyMMa JEIHUTENeH HAaTypalbHOrO
yycna. [lepBUuHbIE NpEICTaBICHNS O MHOXKECTBE KOMIUIEKCHBIX ducel. JIeHCTBHS C KOMIUIEKCHBIMH dHciaMu. KoMIueKcHO
COTIPsDKEHHBIE Ynciia. Moaynb M apryMeHT duciia. TpuroHomerpmdeckas (opma KOMIUICKCHOTO YHCia. PelieHrne ypaBHEHWH B
KOMIUTEKCHBIX YHCIIax.

IIpakTHYecKHe 3aHATHS

1 | Hpakruyeckas paGota ApupmeTHUECKHe NSHCTBHSA HaJl YMCIAMH

Teopema Buera, Teopema besy. IlpuBomnmble n HenmpuBoanMbIe MHOrowieHsl. OcHOBHAsI Teopema anreOpbl. CHMMeTpHYecKie
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MHorowieHsl. L{enourcieHnble 1 1eo3HauHble MHOTOWIeHBI. J{nodanToBel ypaBHeHus. Llennsie npodu. Teopema Pepma o cymme
kBagpaToB. CyMMBI U psJIbI, METOABI CYMMHPOBAHHMS U TIPU3HAKK CXOAUMOCTH. TeopeMbl 0 MpUOIIKEHNN ASHCTBUTENBHBIX YUCEI
Pemenne 3amaq ¢ MOMOIIBIO YHCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OAHOW IEPEMEHHOH, ¢ IPUMEHEHHEM H300paskeHNs
YUCJIOBBIX MPOMEKYTKOB. Pelienue 3asay ¢ MCHONB30BAHUEM YHCIIOBBIX (QYHKLMH M MX rpadukoB. Mcrnonb3oBaHHE CBOHCTB M
o o o H
rpayKoB JMHEWHBIX M KBaJApPATUYHBIX (QYHKIUH, 0OpaTHOM NPONOPLUUOHAIBHOCTH W (PyHKIUH y=r- I'pacmueckoe pemenne
YpaBHEHUH U HEpaBEHCTB. lcnonp30BaHHE onepalyii Haj MHO)KECTBAMM M BBICKa3bIBaHUSAMH. VIcnonb3oBaHUE HEPABEHCTB U
CHCTEM HEpaBeHCTB C OIHOW NEPEMEHHOW, YHCIIOBBIX IPOMEKYTKOB, MX OObeAMHEHWI M repecedeHuil. [IpumeHenne npu

peUICHUN 3ada4d CBOWCTB apPchMeTPI‘IeCKOﬁ u l"eOMeTpPI‘-IeCKOfI nporpeccuu, CyMMHUPOBaHUA OECKOHEUHOM CXOZ[HHlefICSI
FeOMeT‘pI/I‘{eCKOﬁ IIporpecCcun

2 | IlpakTrueckas paboTta ApudmMeTnueckue NeHCTBHS HaJl KOMIUIEKCHBIMU YHCIaMHU B Pa3HBIX (popmax
3aIHCH.

3 | KonTponbHas paboTa

N

CamocrosTeabHas paﬁoTa

1 | Coobuienue o He MPepbIBHBIX APOOSIX

2 | CooO0l1ieHrEe 0 KOMIUIEKCHBIX YUCIIaX

Paspean 2.
Kopuu, crenenu u
Jorapugmel

36

Tema 2.1.
Kopenb crenenu n

Conep:xaHue y4eOHOro MmaTepuasa

1 | Kopens cTenenu n

2 | CteneHu C pallMOHAILHBIMH MOKA3aTEIsIMU, UX CBOMCTBA

3 | CBolicTBa CTEIEHHU C IEHCTBUTEIHLHBIM ITOKA3aTEIIEM.

CTteneHb ¢ ACHCTBUTEIBHBIM II0Ka3aTCJIEM, CBOMCTBA CTEIICHH.

4 ‘ CBOJICTBA CTEIEHH C NEHCTBUTEILHELIM IOKA3aTEIEM.

Crenennas GyHKIMSA U ee cBolicTBa U rpaduk. VppannoHanbHble ypaBHEHUS

5 ‘ CBOJICTBA CTEIEHU C ACHCTBUTEILHLIM IIOKA3ATEIEM.

N

N

IIpakTnyeckune 3aHATHSA

1 | Ilpaktuyeckas pabora Perienue nppanmoHaIbHBIX YpaBHEHHIA.

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

[Ipocreiime nokazaTenbHble ypaBHEHHs U HepaBeHCTBA. [lokasarenbHas GyHKIMS U €€ CBOICTBA
u rpadpuk. Yucno u QyHkius e*.CHCTEeMBl I[IOKa3aTENbHBIX, JOrapHOMUUCCKHX M HPPALHOHATBHBIX
YPaBHEHUH.

CamocrositesbHast padora

HpeseHTaumI: Pemienue HPppalMOHAJIbHBIX ypaBHeHI/Iﬁ

Tema 2.2.
Jlorapugmel

Conepxanue yueOHOro Marepuasa

1 \ Jlorapugm uyucna. OcHOBHOE JOrapu(pMHUECKOE TOKIAECTBO.
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Jlorapudm uucina, cBoiicTBa Jorapudma.

2 | Jloraputm nmpousBeieHus1, YaCTHOTO, CTENICHH; IIEPEX0JT K HOBOMY OCHOBAHHUIO. 2
3 | Jecsatuunblil 1 HATYpaIbHBIHA JOrapuMbl, YUCIIO €. 2
Jecsatuunslii norapudm. Hatypanesslii torapugm.
4 | IlpeoOpazoBanue norapuMHUIECKUX BBIPKEHHI. 2
5 | IIpeoOpazoBanue pannoHaIbHBIX, HPPALMOHAIBHBIX, CTETICHHBIX, IOKA3aTEBHBIX U JIOTapU(PMUIECKUX 2
BBIPAXKCHUM.
6 | [IpeoOpazoBanme panMoOHAIBHBIX, HPPAMOHAIBHBIX, CTETICHHBIX, TOKA3aTEIbHBIX U JIOTApU(YMUIECKUX 2
BBIPAKCHUI
IIpakTHYecKHe 3aHATHSA 6
1 | Haxoxnenue 3HaueHui jorapugma 1no npou3BoJbHOMY OCHOBAHHMIO.
2 | IlpakTrueckas pabota JlorapudmupoBanue 1 NOTCHINPOBAHUE BRIPAKCHUH.
3 | [IpuOnrmKkeHHbIE BRIYUCICHUS U PEIICHUS MPUKIIAIHBIX 3a/1a9
Tema 2.3. IIpakTHYecKHe 3aHATHS
Pemenue 1 ‘ [IpakTnueckas pabora Pemenue norapupmudeckux ypasHeHuil. Kontposabnasi pabora
NMOoOKa3aTCJbHBIX U HOFapI/I(l)MI/I‘-IGCKI/Ie YpaBHEHUSA U HEPABEHCTBA. HOFapI/I(I)MI/I‘[eCKaﬂ (byHKLH/IH M €€ CBOMCTBa U Fpaq)I/IK. Cucrembl TIOKa3aTCJIIbHBIX, 2
JIOI“apI/l(l)MI/[‘{eCKI/IX J'IOFapI/I(l)MI/I‘{eCKI/IX 1 UppalMOHaJIbHBIX ypaBHeHHﬁ. Cucremsl IOoKa3aTCJIbHBIX, J'IOFapI/I(l)MI/I‘{eCKI/IX 1 MppalMOHaJIbHbIX HEPABCHCTB.
YPaBHEHUI U
HEPaBeHCTB.
CamocrosiTeJibHasi padoTa 6
CocraBneHnue pedycoB, KpOCCBOPIOB 10 pazjeny «KopHu, crenenu, sorapudmony
Paznea 3.
IIpsimbie u 24
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 3.1. Conepxanue y4eOHOro Marepuasia 6 2
IIpsimbie n 1 \ OCHOBHBIE IOHSTHUSI CTEPEOMETPUH
IIJOCKOCTH B [loBTOpenue. Pemenne 3amad ¢ NCIOIB30BAHNEM CBOMCTB (DUTYP Ha IUIOCKOCTH. Perenne 3a1a4 Ha 10Ka3aTeIBCTBO U IOCTPOCHUE
NpoCTPaHCTBe. KOHTpHpuMepoB. [IpuMeHeHne npocTeluX JIOTHYeCKUX MpaBuil. Perienue 3ajad ¢ UCNOIb30BAHUEM TEOPEM O TPEYTOJIbHHUKAX,
COOTHOIICHWA B MPSAMOYTONBHBIX TPEYrONbHUKAX, (aKTOB, CBS3aHHBIX C YETHIPEXYrolbHUKaMH. Pemenue 3amad ¢
HCIIOJIb30BAHUEM Q)aKTOB, CBA3AaHHBIX C OKPYKHOCTIMH. Pemenne 3aJa4 Ha M3MEPEHUA Ha INIOCKOCTH, BBIYMCIICHUA JINH U
mromaneid. Harmsgaas crepeomerpus. [Ipmsma, mapasurenenwiien, mupamuaa, Terpa’np. OCHOBHBIC TOHSTHS T€OMETPHH B
MPOCTpaHCTBE. AKCHOMBI CTEPEOMETPHH U CIEACTBUA W3 HuX. [loHATHE 00 akcHMOMaTH4eckoM Meronme. Teopema MeHenmas Iuis
teTpadapa. [locTpoeHre ceueHMid MHOrOIpaHHUKOB METOAOM ciieZoB. LleHTpanbHoe mpoektupoBanue. IlocTpoeHue ceueHuit
MHOTOTPaHHUKOB METOAOM MPOEKIHH.
2 \ Ilepecekaromuecsi, IapajuUIeIbHbIE W CKPCLIMBAIOIIMECS IMpsIMbIE. YToa MexAy MNpsMbIMH B 2

25




IIPOCTPAHCTBE

3 | Teopembl 0 mapasIeIbHOCTH MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE 2
CxpemuBaromuecs IpsiMbIE B IPOCTPAHCTBE. YTON MEXIY HUMH. MeToabl HaX0XKIE€HUA PACCTOSHUM MEXIY CKPEIUBAIOIIUMUCS
MIPSMBIMU.. TeopeMBl 0 MapauIeTbHOCTH MPSIMBIX U INIOCKOCTEH B MPOCTpaHcTBe. [lapamiensHoe MpoeKTHpOBaHUE U H300pakeHHne
¢uryp. T'eomerpuueckne Mecra TOYEK B MpocTpaHCTBE. lleprmeHIuKYyISIpHOCT, NpsAMOH W IuIocKocTH. OpToroHansHOE
NIPOEKTHPOBAHUE.
IIpakTHyeckue 3aHATHS
1 | Ilpu3Haku B3aMMHOTO PACIIOIOKEHUS MIPSMBIX
2 | Yroa Mexay npsiMBIMHU.
3 | ITapamienpHOE IPOESKTUPOBAHHUE U M300paKeHNE PUTYD.
CxpemuBaronuyecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMU. MeTOo/Ibl HaXOKICHUS PACCTOSHUM MEXTy CKPELIUBAIOIINMUCS
TPSIMBIMH.
CamocrosiTeIbHAs paﬁoTa
[ToaroroButs pedepar no teme: «llapanienpHoe MPOSKTUPOBAHUE
Tema 3.2. Coaep:kaHue y4e0HOT0 MaTepuaja 3
Ilepnenaukyasipuoc | 1 ‘ [lepneHMKyYISIPHOCTD NPSAMOM M INIOCKOCTH, TPU3HAKU U CBOMCTBA.
Th NPAMBIX U HaxnonHsle U mpoekuuu. TeopeMa O Tpex MNepHeHIuKyispax. Bumel TerpasapoB. OpTOLEHTpUYECKUH TeTpasp, KapKacHBIN
ILIOCKOCTE TETpas/ip, paBHOIPaHHBIN TeTpa’ap. [IpsiMoyronbHbIN TeTpasap. Meanansl 1 OuMenransl TeTpalapa. JlocrpanBanue TeTpasapa o

napajuenenunena. Paccrosnus Mexay Gurypamu B mpocTpancTBe. OOmMil NEpIeHAUKYIAp ABYX CKPELIMBAIOLIMXCS IMPSAMBIX.
Yruel B npocrpancrse. IlepneHnukynspHele miockoctd. Ilnomane oproroHanbHoi npoekumu. [lepneHnuKkynspHoe cedeHue
npu3Mbl. TpexrpaHHbIi W MHOrorpaHHelii yron. CBoHcTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoicTBa IIOCKHUX U
JIBYTPAaHHBIX YIJIOB TPEXTPaHHOro yria. TeopeMbl KOCHHYCOB U CHHYCOB [UIsl TPEXTPAHHOIO yria.

IIpakTHYecKkue 3aHATHS

1 | Teopema o Tpex neprneHuKyspax. [lepneHaNKyIsp U HAKIOHHAS K IIIOCKOCTH.

IIpr3Haky nepneHANKYISIPHOCTH MPSIMBIX M INIOCKOCTEH B MPOCTpaHCTBE. TeopeMa o Tpex MepreHaUKyIsIpax.

2 | Ilpu3Haku U cBOWCTBA NapasuIeIbHBIX U MEPIEHIUKYISIPHBIX MIOCKOCTEH

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

Bunpr MmaTeMaTHuecKux yTBep KaeHUH. Buapl nokasaTenscTB. MaremaTideckast HHAYKIWL. Y TBEPKISHHUS: 00paTHOE TaHHOMY,
MIPOTHBOMNOIOKHOE, 00PaTHOE MPOTUBOIIOIOKHOMY TAaHHOMY

4 | MapamnensHOe NPOEKTHPOBAHHE H €TI0 CBOICTBA.

Bunpr mHOTOTpaHHUKOB. Pa3BepTku MHOrorpanHuka. Kpardaiiime myTH Ha TOBEPXHOCTH MHOTOTpaHHHUKA. Teopema Jimepa.
[IpaBunpHBIE MHOTOTPAaHHUKH. J[BOHCTBEHHOCTh TPaBMIIBHBIX MHOTOrpaHHUKOB. llpm3ma. Ilapamrenemumen. CaodicTBa
nmapajuienenunena. [IpsmoyronpHei mapamienenunesn. Haxmonasie mpm3msl. [lupamuna. Bugs! mupamua. O1eMeHTH IpaBUITBHON
mupaMuapl. [lupamMunel ¢ paBHOHAKIOHEHHBIMH peOpaMH W TpaHSAMH, WX OCHOBHBIE cBoicTBa. Ilmomaan moBepxHOCTEH
MHOTOTPaHHUKOB.

5 | KontponbHas paGora

CamocrositesbHast padora
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| CocraBnenne kpoccBopI0B, peGycoB 1o TeMe: «B3aiMHOE PACION0KEHHE IPIMBIX H IIOCKOCTEH»

Pazpnen 4.
Kom0unaropuka

12

Tema 4.1.
IIpaBuna
KOMOUHATOPUKH

Conepxxanue yueOHOro MarepuaJja

1 ‘ OneMenTsl KoMOMHATOpUKH. OCHOBHBIE TIOHATHS KOMOWHATOPHKHL.

[ToBTopenue. Penennie 3a1a4 Ha TabnmyHOE U rpaduuecKkoe MpeACTaBICHNE JaHHBIX

AKTHYCCKHUC 3aHATHA

DopMyJIbl YKCIIa IEPECTAHOBOK, PA3MEIIEHUN, COUETaHUN

[IpakTnueckas pabora PemnieHne koMOMHATOPHBIX 3a4a4.

bunom Herorona u tpeyronsnuk [lackans

waHz

[IpukiiagHele 3a7a4n.

CamocrosTeIbHasA paﬁoTa

‘ Pemenne cutyalnoHHBIX 33124 C IOMOIIIbIO KOMOMHATOPHKYU MO MPO(UIBLHON CHEHATIbHOCTH

Paznea 5.
Koopaunatsl u
BeKTOpa

16

Tema 5.1Meton
KOOPJAUHAT B
NMPOCTPaHCTBeE.
BekTopsl

Conep:xaHue y4eOHOro Mmarepuasa

1 \ JlekapTOBBI KOOPAMHATHI B TPOCTPAHCTBE. BEKTOPHI.

VYron mexay Bektopamu. CKaJIsipHOE IPOU3BeeHNE. Y paBHEHUE MIIOCKOCTH. DopMyra pacCTOSHUS MEKAY TOUKaMU. Y paBHEHHUE
ceprl. PopMyna paccTOSHUS OT TOYKH HO INIOCKOCTH. CHOCcOObI 3aJaHus NPSIMON ypaBHEHHAMH.
PerieHue 3a1a4 1 0Ka3aTeNbCTBO TEOPEM C IIOMOIIbIO BEKTOPOB M METOZIOM KOOPJHHAT

2 ‘ Yron mexay Bekropamu. Koopaunars! Bekropa. CkaiasipHOe TPON3BEICHHE BEKTOPOB.

CxaisipHOe IpoM3BeieHHe BEKTOpoB. Teopema o pa3iokeHHH BEKTopa MO TPeM HEKOMIUIaHAPHBIM BEeKTOpam

3 | KonnnneapHbie BEKTOPBI

4 | KommanapHslie BEeKTOpbI. Pa3ioxkeHne no TpeM HeKOMILIaHAPHBIM BEKTOPaM.

VYpagHenue miockocti. @opMyra paccTOSHHS MEXAY TOUKaMu. Y paBHeHue cdepbl. DopMyra paccTOSHHUS OT TOYKH IO
mw1ockocTH. Crioco0bl 3aaHus IPSIMOH, YPaBHEHUSIMIL.

5 | Ucnoap3oBanue KOOpAMWHAT U BEKTOPOB IIPpU PCIICHUH MATCMATUYCCKUX W ITPUKIIAIHBIX 3a1a4.

6 | BexTopsl. JIelicTBUS ¢ BEKTOpaMu

7 | JlekapToBa crucTemMa KOOpJMHAT B IPOCTPAHCTBE

N

IIpakTHYecKHe 3aHATHA.

1 | Hpakruueckas paGota CkanspHOE IPOH3BEIEHHE BEKTOPOB.

PerreHue 3a1a4 1 JOKa3aTEIFCTBO TEOPEM C TTIOMOITHIO BEKTOPOB I METOIOM KOOPIMHAT.

2 | Kontponbnas paGora

CamocrosiTesibHast padora

1 ‘ Pemienue 3agay Ha neiCTBUS HAJl BEKTOpaMU
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2 | Pemrenne 3aau mo Teme «MeTO KOOPAMHAT B IIPOCTPAHCTBEY

Pazgen 6. 46
OcHoOBBI
TPUTOHOMETPHUH
Tema 6.1. Conepxxanue yueOHOro Marepuasa 4 3
Tpuronomerpudeck | 1 | OcnoBHble noHsATHS. Pagnannas mepa yria. CHHYyC, KOCUHYC, TAHT€HC U KOTAHI'€HC MPOU3BOJILHOTO
ue BbIPpasKeHUus yTiIa.

PaZ[I/IaHHaH MEpa Yyrja, TPUTOHOMCETPUYECKAsA OKPYKHOCTbD. TpI/IFOHOMeTpI/I‘IeCKI/Ie (l)yHKIII/II/I Yucesl U YIJIOB. (DOpMyJ'H)I
NPUBEJICHUS, CIOXKEHUSI TPUTOHOMETPHYECKUX (YHKIMH, (OpMyNbl JBOHHOTO W IOJOBHHHOrO aprymeHTa. IIpeoOpa3oBaHue
CYMMBI, pa3HOCTH B IIPOM3BEACHHE TPUTOHOMETPUYECKMX (YHKIMH, u HaoOopor. Hymu dyHkuumu, mnpomexyTku
3HaKOIIOCTOAHCTBA, MOHOTOHHOCTD. HauGoibiiee u HauMeHbIIee 3HaYEHUE (l)yHKHI/II/I HepI/IO[[I/I‘IeCKI/Ie (byHKL[I/II/I M HaNMEHBIINH
MNepuoa. YeTHBIE 1 HEUETHELIE (l)yHKHI/II/I.
IIpakTHYecKkue 3aHATHS 6
1 ‘ PajnmaHHBIN METO U3MEPEHUS YTIIOB BPAIIEHHS U CBSI3b C TPaJyCHON MEPOH.
OyHkumKM «apoOHas YacTh uyuciaa» y ={ X} M «uenas 4acTb uucia» y =[x |. TpuroHomerpuueckue (YHKIHH YUCIOBOTO
apryMeHTa y x = C0S , y X =sin , y X =tg , y X = ctg . CBoiictBa u rpaduku TpuroHomeTpudeckux ¢yHkuuii. O6parHbie
TPUTOHOMETpHUUECKHE (QYHKIIMH, UX TJIaBHbIC 3HAYCHHS, CBOMCTBA U rpaduKH.
2 | PaguaHHBIN METO H3MEPEHUS YIIIOB BPAIICHUS U CBSI3b C TPATYCHOU MEPOH.
3 | Pemrenune 3anau

Tema 6.2. Conep:xaHue y4eOHOro MmaTepuasa 6 2

DopMy.Jibl 1 ‘ OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIeCTBA. DOPMYJIIbI TPUBEICHUS

TPUTOHOMETPHH. DopMyIbl CIIOKEHHUS] TPUTOHOMETPUYECKUX (QYHKIUH, (hOpMYIIbl IPHBEACHUSI, (DOPMYJIbI IBOWHOTO apryMeHTa.

2 ‘ [IpeoOpazoBaHusi TPUTOHOMETPHUECKUX BHIPAKEHHUH. 2
DopMyIbl IPUBENICHNUS, CIIOKEHUSI TPUTOHOMETPUIECKUX (YHKIMH, (POPMYITBI ABOMHOTO M TIOJIOBUHHOT'O apryMEHTA.
[IpeoOpa3oBaHue CyMMBI, Pa3HOCTH B IPOU3BEICHHE TPUTOHOMETPUIECKUX (DYHKITHIA, 1 Ha000pOT
IIpakTHYecKHe 3aHATHS 6
1 | OcHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA
2 | ®opMyIbl CIOXKEHUS, YIBOCHUS
3 | Ilpaktuueckas pabota [IpeoOpazoBaHKe cyMMbl TPUTOHOMETPUYECKUX (DYHKIIUH B TPOU3BEICHUE
4 | IIpeoGpa3oBaHue MPOU3BEICHUSI TPUTOHOMETPUYECKUX (DYHKITUN B CYyMMY.
5 | IIpeoOpazoBaHusi TPUTOHOMETPUUYECKUX BHIPKCHHIA.
CamocrosiTesbHast padora 6
1 ‘ CooOmienne «IIponcxoxieHue eIMHNUIl U3MEPEHHS YTIOBY

Tema 6.3. Coaepikanue y4eOHOr0 MaTepuajia 6 2

Ipocreimme 1 ‘ Tpuronomerpuyeckue YPaBHEHUS U HEpPABEHCTBA
TPUTOHOMETPHYECK | ApPKKOCHHYC, apKCHHYC, apKTaHTEHC Yrcia. APKKOTAaHTeHC YHCa.

TpI/IFOHOMCTpI/I‘IeCKI/IG YPaBHCHMU L. OZ[HOPO,Z[HLIG TPUTOHOMCTPHUYICCKNUC YPABHCHUS
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e ypaBHeHHUs, ITpakTHYecKue 3aHATHS 6
HEpPaBeHCTBA 1 ‘ [Ipocreiiire TPUrOHOMETPUUECKUE YPABHEHUS I HEPABEHCTBA.
Pemenne HpOCTefIHIHX TPUTOHOMETPUICCKHUX HECPABCHCTB. HpOCTeﬁHII/Ie CHUCTEMbI TDPUTOHOMETPHUICCKUX ypaBHeHHﬁ.
2 ‘ OOpatHble TPUTOHOMETpHUYECKHE (DYHKIIMH
HyJ'II/I (l)yHKHI/II/I, MMPOMEIKYTKH 3HAKOITOCTOAHCTBA, MOHOTOHHOCTb. HauGoibiee 1 HauMeHbIlIEe 3HAYEHNE beHKI_II/II/I.
[Neproanyeckue GyHKIMH M HAUMEHBIIHH 11epro. YeTHble u HedeTHble QyHKIMH. OYHKINH «IpOoOHAs 4acTh YucCiIa» Y ={X} U
«mejiasd 4acTb Yucjiaa» y :[X]. O6paTHI>Ie TPUTOHOMETPUICCKHUEC (l)yHKHI/II/I, UX TJIAaBHBIC 3HAYCHMUA, CBOICTBA U Fpa(i)I/IKI/I
3 | Kontponenas pa6ora.
CamocrosiTesibHas padoTa 6
1 ‘ PenreHre TpUroHOMETPUYECKUX YPABHEHUN
2 cemecmp

Paznen 7. 22

DyHKUUH

Tema 7.1. Copep:xanue y4eOHOro marepuasa 8 2

DyHKIUH, UX 1 ‘ Oynkuuu. CoiictBa pyHkmu. OOpaTHble QYHKINH.

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

u rpadukn OTHOCHUTENLHO TpsiMOi. [IpeoOpa3oBaHue MOA00MS, TOMOTETHS. PellieHne 3a1ad Ha IUIOCKOCTH C HCIIOIb30BaHUEM
CTepeoMeTpHUYecKUX MeTo10B. B3anmHuo obpatubie GyHkuuu. ['paduku B3anMHO 00paTHBIX QYHKLUL.
2 \ CrerneHHbIe, TTOKa3aTeNIbHBIC, JJOTAPU(PMUUECKAE U TPUTOHOMETPUIECKUE (DYHKITUH. 2
Hynu QyHKUMH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HauOonbliee u HauMeHbllee 3HaueHUE (YHKIHH.
[epuoanueckue Gpynkuuu. YetHocTh U HedeTHOCTh QyHKIMA. CrnoxHble GpyHKIMU. TpuroHoMeTpuieckre GyHKIUK Y = COS X , Y
= sinx , y = tgx . OyHkuusy = ctg x. CpoiictBa U rpadykyd TpUroHOoMeTpuueckux (QyHkuuii.Jlorapupmudeckiue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckas GpyHkuust u ee cBoricTBa U rpaduk. CreneHHas QyHKIMs U ee CBOWCTBA U rpaduk
3 ‘ [IpeobpazoBanus rpadukoB GyHKIUN 2
Meron WHTEpBAJOB Ul peElIeHUs HepaBeHCTB. [IpeoOpazoBanusi rpaukoB (YHKIUWI: CHBUT BAOJIb KOOPJMHATHBIX OCEH,
pacTsbKeHHe M CKaTHe, OTPAXKEHHE OTHOCHTENIbHO KOOPIMHATHBIX oceil. ['padudeckie MeTo bl pelieHns] ypaBHEHH U HEpaBEHCTB
IIpakTHYecKHe 3aHATHSI. 10
1 | Ilpumepsl 3aBUCHMOCTEM MEXK 1y IEPEMEHHBIMU B peabHBIX MPOIIECCaX U3 CMEKHBIX TUCIUIUINH
2 | Ilpaktuueckas pabota HccnenoBanue QyHKIuU
3 | HenpepsIBHBIE U NTepHouecKue QYHKIUU
4 | IIpeoGpazoBanust rpaduka pynkinuu. [apmonnyeckue kosebanus. [Ipuknanneie 3anaumn.
JBrkeHUsI B IPOCTPAHCTBE: MAapaJUIEIbHBIA MEPEHOC, CUMMETPHS OTHOCUTENIBHO IUIOCKOCTH, LIEHTPAJIbHAS CUMMETpPHUS, TOBOPOT
OTHOCHUTCIBHO HpﬂMOﬁ. Hpeo6pa3OBaHI/Ie HOZ[O6I/IH, roMmoreTns. Pemnienue 3aJa4 Ha IUIOCKOCTH C HCIOJIB30BAHUEM
CTEPEOMETPHUIECKHUX METOMIOB.
5 | KontponbHas paGora
CamocrosiTesbHasi padora 4

1 ‘ Pemenne 3a1a4 Ha HUCClIeJOBAaHUE YHCIOBBIX (I)YHKI_[I/Iﬁ 3aJaHHbIX Fpa(I)I/I‘leCKI/I N aHAJIUTUYCCKH I10
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POQHILHON CTIENUATBHOCTH

2 | CocraBnenue peOycoB 1o Teme: «DyHKINH:

Paznen 8. 28
MHOrorpaHHHMKH
Tema 8.1. Conepxxanue yueOHOro Marepuasa 12 2
MHOrorpaHHHUKHU 1 ‘ Bepmunsl, pebpa, rpaHi MHOTOTDaHHUKA
[Mapamrenenumnen. CBolcTBa MPSIMOYTOIBHOTO NMapajuienenunena. Teopema [Tudaropa B mpocTpaHCTBE.
2 \ [Ipu3ma, ee ocHOBaHMsI, OOKOBbIE pedpa, BbICOTa, OOKOBasI IOBEPXHOCTb. 2
IIpaBunbpHBIE MHOTOTpPaHHUKH. J[BONCTBEHHOCTh MNpaBUIBHBIX MHOrorpaHHukoB. Ilpusma. Ilapamnenenunen. CaolicTBa
napayenenunena. [IpsimoyronsHblil napamenenunen. HakioHHbIE NPU3MBL.
3 \ [Tupamua, ee ocHOBaHKe, OOKOBBIE peOpa, BBICOTA, OOKOBAasi MIOBEPXHOCTD. 2
[Mupamuna. Bugel mupamui. DeMeHTHl MPaBWIBHOM NMHUpaMuabl. [IupaMunbsl ¢ paBHOHAKIOHEHHBIMH peOpaMH M TPaHsIMH, HX
OCHOBHBIC CBOMCTBA.
IIpakTnueckune 3aHATHS 10
1 ‘ [IpakTnueckas pabora Cedenusi, pa3BepTku MHOrorpaHHukoB. [Tnomane nosepxnoctu. CummeTpus
Pa3BepTku MHOrOrpanHuka. Kpargaifimue myTu Ha moBepXHOCTH MHOrorpanHuka. Teopema Diinepa Ilnomany noBepxHocTeit
MHOTOTPaHHHUKOB. /[BOMCTBEHHOCTH MPaBUIBHBIX MHOTOrpaHHUKOB. [Ipm3ma. [lapannenenunen. CpoicTBa napasienenumnesa.
[TpsmoyroneHsiit napannenenumnea. Haxnonnsie npusmMel. [Tupamuaa. Bunsl mupaMua. OneMeHThI IPaBHUIIbHON MHPaMUIBL.
[Mupamupl ¢ paBHOHAKJIOHEHHBIMH peOpaMHu M FpaHsMH, UX OCHOBHBIE cBoiicTBa. [1011a 11 NOBEpXHOCTEH MHOTOIPAHHHUKOB.
2 \ KonTtponbHas padoTa
CamocrosiTeJibHasi padoTa 6
1 | Coobuienue «IIpaBuibHbIE U MOITYPABUILHBIE MHOTOTPAHHUKI
2 | Pemenue 3aya4 1no reme: « MHOrOrpaHHUKH 110 MPOQHIBHOM CIIeUaIbHO CTH»
Paznen 9.Tena n
MOBEPXHOCTH 20
BpalleHusl.
Tema 9.1. Conep:xaHue y4eOHOro marepuaja 8 2
nauHap, KOHYC, 1 | Hunusap u KoHyC.
map 2 | llIap u cdhepa
3 | YceueHHas nupaMua U yCEYCHHBIN KOHYC.
Termna Bpamenus: IITHHID, KOHYC, map u chepa. CeueHns MUIHHIPA, KOHyca U mapa. [11apoBoii cermeHT, mapoBoii CIoii,
IIapOBOH ceKTOp (KOHYC). Y CedeHHasl IHpaMu/ia i yCeUeHHBIA KOHYC.
IIpakTnyeckune 3aHATHS 6

1 ‘ Pemenue 3amau

OnemeHTH ceprueckoil reomerpun. KoHmueckne cedeHus. KacaTenbHble NMpsMble W IUIOCKOCTH. BIMcaHHBIC W ONMCAaHHBIC
cdeprr. Kacarommecst chepbl. KomOnnamu Ten BparieHus

3 ‘ KonTposnsHas pabora
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CamocrosiTesbHasi padora

‘ Hpe3eHTaumI mo TeMme: «KoHnueckue CeUeHus U UX MNPUMCHCHUC B TCXHUKC)

Paznen 10.
Hauana 46
MaTeMaTH4YeCKOro
aHaJIM3a
Tema 10.1. CojaepikaHue yueOHOro MaTepuajia 8 2
IHocnenoBarenbHoct | 1 | [TocnenoBarenbHocTU. [loHsAITHE O TIpeselie MOCIENOBATEILHOCTH
U. > > =
Tpoussoanasi. 2 | IlponsBogHas. MexaHHUECKUI U TEOMETPUICCKUI CMBICI TPOU3BOIHON. [IuddepeHInpyeMoCTh
¢byukuuu. [IponsBoaHas QyHKIIMHN B TOUKE.
[ousitue npenena ¢pynkyu B Touke. [lonstue npeaena ¢pyHKImu B OecKoHEUHOCTH. AcUMITOTHI rpaduka GyHkiun. CpaBHEHHE
OecKOHEeYHO MaJibIX M OeckoHeuHo Oonbmmx. HempepbiBHOCTS yHKIMU. CBOMCTBa HenpepbIBHBIX QyHKImiA. Teopema
Beliepmpacca. Yuciosas nociaenoBarenbHocTh. 1lpenen nocienoBaTeabHOCTH.
IIpakTHyeckue 3aHATHS 12
1 | IIpaktuyeckas pabora [Ipou3BoiHBIE OCHOBHBIX AJIEMEHTApHbBIX QYHKIUI. YpaBHEHHE KacaTelIbHON B
o01eM BujIe

2 | IlpaBwiia u popmynsl quddepeHnnpoBanus
3 | YpaBHeHue kacaTenbHOU K rpaduKy QyHKIHH.
4 | UccnenoBanue QyHKIIUU C TOMOTIBIO TPOU3BOHON
HUccnenoBanue 31eMeHTapHbIX (QYHKIMH HA TOUYKU IKCTPEMyMa, HAaHOOJIbIlIee U HAUMEHbIIIEEe 3HAUEHUE C TIOMOILBIO IIPOM3BOHOM.
[ocTpoeHue rpadukoB (YHKIMH C MOMOIIBIO NPOW3BOAHBIX. [IpUMeHEeHHe MPOM3BOAHOW MpW pelleHud 3anad. HaxoxuneHue
IKCTPEMyMOB (DYHKIMI HECKOJIbKUX ITEPEMEHHBIX.
CamocrosiTeJibHasi padoTa 4
Pemrenue 3agau

Tema 10.2 Conep:xaHue y4eOHOro MmaTepuasa 8 2

Ilaomaan 1 | IlepBooOpa3Hast u MHTETPAJL.. [lepBoobOpasHble SIeMEHTAPHBIX (YHKIHIA

KPUBOJIMHEHOH | 2 | [Inomans KpUBOIMHEWHOMN TpaELHH.
Tpanenuu. . [Inomans xkpuBonuneiHo# Tpanermu. @opmyna Herorona-Jleitorna. OnpeneneHHbIN HHTErpaJl.
HuTterpan IIpakTHYecKHe 3aHATHS 10

1 | UuTerpan u nepBooOpa3Has

2 | Teopema Herorona—JleliOnura

[Tnomane kpuBonmHEHHOH Tpanenuu. Popmyna HetoToHa-JleiOHMIA.

3 ‘ HpI/IMeHeHI/IC HWHTCIr'pajia K BBIYUCIICHUIO Q)HSI/I‘IGCKI/IX BEJIMYUH U ILIOIIAJICH.

Beruncienne miomaaen miockux Guryp u 00beMOB TeJI BpalIeHHs C TOMOIIBI0 MHTErpaja.

4 | Metojibl penieHUs (QyHKIMOHAJIBHBIX YPAaBHEHUH U HEPABEHCTB

5 | KonTponbhas pabota
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CamocrosiTesbHasi padora 4
\ Pemenue 3agau Ha IpUMEHEHUE ONPEJICIICHHOTO HHTETpaia
Pazpnen 11.
O0beMbI TeJI U 20
TUIOIIAH X
NOBEPXHOCTEi.
Tema 11.1 Conepxxanue yueOHOro Marepuasa 6 3
O0beMm u ero 1 \ O6beM u ero uamepenue. Materpanbras Gopmyna oobema.
H3MepeHue. OnemeHThl reoMerpun Mace. [Toustue oobema. OObeMbl MHOTOrpaHHHKOB. OOBEMBI Te BpalieHUsA. AKCHOMBI 00bema. BriBon
dbopMyn 00BEMOB MPAMOYTOJIBHOTO TapalIe/euIe/ia, TPU3Mbl U MAPaMUABL. DOPMYITBI T HAXOXKICHUS O0beMa TeTpaspa.
TeopeMH 00 OTHOLIEHHUSIX 00HLEMOB. HpI/IJ'IO)KeHI/IH HUHTETpaa K BBIYUCICHUIO 00BEMOB U HOBerHOCTeﬁ TCJI BpalllCHUA. Hnomam,
cepudeckoro nosica. OObEM MAPOBOro CIIOSI.
2 \ dopmynbl 00beMa MHOTOTPAHHUKOB M TEJT BPAIICHHS 3
IIpakTnueckune 3aHATHS 10
1 ‘ [IpakTnueckast pabora Beruncnenue muomaaei 1 00beMOB MHOTOIPAHHUKOB
[Tpumenenne o0beMoOB mpu penienun 3aaad. [iomans cdepbl. PazBeprka munHapa U KoHyca. [lnomans NoBepXHOCTH HUIHHAPA
u koHyca. KomOuHalu MHOrorpaHHUKOB U Ten BpatieHus. [Togodue B nmpoctpancTBe. OTHOIIEHHE 00BEMOB.
2 | Beraucienue miomaaei 1 00beMOB TeJl BpaICHHS
3 | Beruncienne momaneii 1 00bEMOB
4 | Bprauciienue 1iomanei 1 00eMOB.
KomOuHaIMM MHOTOrpaHHUKOB | Tell Bpatienus. [logooue B mpoctpancte. OTHOIIEHHE 00BEMOB U IIOMIA/IEH TOBEPXHOCTEH
no100HbIX (uryp. J{BrmkeHus B IPOCTPAHCTBE: MapauleNbHbIi EPEHOC, CHMMETPHsI OTHOCHTEIILHO TJIOCKOCTH, LIGHTPaJIbHas
CHUMMETpHSs1, IIOBOPOT OTHOCUTENBHO NpsiMoii. [IpeoOpa3oBanue nmonodus, romoretus. Pemenne 3a1a4u Ha MIIOCKOCTH C
HCII0JIB30BAHUEM CTEPEOMETPUICCKUX METOIOB.
5 ‘ KontponbHas padoTa
CamocrosiTeJibHasi padoTa 4
\ Pemenne npakTuyeckux 3aj1a4 Ha BHIYMCICHHE 00BEMOB U IIOMIAAEH
Pa3zpen 12.
DJIeMeHThbI 12
CTATHUCTHKHU H
Teopuu
BEPOSATHOCTEM
Tema 12.1. Coaepikanue y4eOHOro MaTepuajia 6 2
Crarucruka n 1 \ DJIEMEHTHI TEOPUHU BEPOSITHOCTEN
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Teopus
BEPOATHOCTEM

BeposiTHOCTD W cTaTHCTHKA, JOTHKa, Teopus rpadoB u komOnHaTopuka [loBTopenue. Vcrons3oBanue TaOnuI U auarpamm Juist
MIPE/ICTaBJICHNS] JaHHBIX. PelleHWe 3amady Ha TNPUMEHEHHWE OIMCATENFHBIX XapaKTePHCTHK YHCIOBBIX HAOOPOB: CpEIHHX,
HauOONBIIEr0 ¥ HAWMEHBIIEro 3HAYEHMs, pa3Maxa, IWCIIEpCHM W CTaHJapTHOrO OTKJIOHEHWs. BprumcieHwe wactor u
BEPOATHOCTEH COOBITHHA. BbIUNCIeHHE BEpOATHOCTEH B OINBITAX C PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMH ~ HCXOJAMH.
Hcnonp3oBanre KOMOWHATOPHKH. BbIYnCIeHHE BEpOSITHOCTEH HE3aBUCHMBIX cOObITHIL. Mcronbp3oBaHue (OpMYSBI CIOKEHUS
BEpOSTHOCTEH, nuarpamm Diinepa, AepeBa BeposiTHocTel, hopmynsl beprymnmui. BepostTHOCTHOE TPOCTpaHCTBO. AKCHOMBI TEOPHU
BEpPOSTHOCTEN. Y cIoBHas BepoaTHOCTD. [IpaBuino ymHOXKeHUs BeposiTHOCTeH. Popmyna noiaHol BepositHocTH. Dopmyrna balieca.
JuckpeTHble ciydaiiHble BETMYMHBI M pacrnpeneneHus. COBMECTHBIE pacnpeneneHus. Pacnpenenenne cyMMBbl M IPOM3BEICHUS
HE3aBHCHUMBIX CIy4aiHBIX BeNMYMH. MareMmaTHyeckoe OXHAaHHe M AWCIEpCHsl CIydalHOW BeNMYMHBL MaTemaruueckoe
OXHMIAaHUE W JHCHepCHs CYMMBI CIIy4aliHBIX BEMWYMH. bHHapHas ciydaiiHas BeNWYMHA, pacrpeaeneHne bepHymm.
I'eomerpuueckoe pacnpenenenne. buHOMHaIbHOE paclipesieieHHe U ero cBoicTBa. [ MnepreoMerpuieckoe pacrpeaeieHiue U ero
cBoiictBa. HenpepwiBHBIE ciydaiiHble BeNWYMHBL. [lmOTHOCTH BepositHOocTH. @DyHKIUMS pacnpenencHus. PaBHoMepHOe
pacripenenenue. [lokazarensHoe pacrpezenenue, ero napamerpsl. Pacnipenenenne IlyaccoHa u ero mpuMeHenue. HopmanbHoe
pactipenenenue. @ynkuus Jlamnaca. [Tapamerpsl HOpManbHOro pacrpezaenenus. [Ipumeps! cilydaliHBIX BEIMYHH, TOTYMHEHHBIX
HOPMaJILHOMY 3aKOHY (TIOIpelIHOCTh M3MEPEHHH, pocT uenoBeka). LleHTpanbpHas npenenbHas Teopema. HepaBenctBo YeObimena.
Teopema YeOblieBa u TeopeMa bepHyiun. 3akoH Oonblnx 4uces. BeIOOpoUHBI METO M3MEpeHHs BeposiTHOCTel. Ponb 3akoHa
OoINBIINX YKCeN B HayKe, npupoje u obmectBe. KoBapuanus AByx ciyd4ailHbIX BenuuuH. [ToHsTHE 0 KO3 duIeHTe Koppensuum.
CoBMecTHbIE HAOJIOJICHUS] IBYX CIy4aiHbIX Benn4nH. Beidopounslil koaddunment koppensiuuu. JinneliHas perpeccusl.

IIpakTHyeckue 3aHATHS

1 | IlpakTuyeckas pabora Penenne npakTH4ecKHX 3aa4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

Cratuctuueckas runore3a. CTaTUCTHKA KPUTEPHs U €€ YPOBEHb 3HaUMMOCTH. [IpoBepka mpocTedmux runores. OMIMpUIECKHE
pacipesieieHlss U UX CBSI3b C TEOPETHUECKMMH pacnpeseieHusiMA. PanroBast koppemsiuust. [locTpoeHHe COOTBETCTBUM.
VHbeKTUBHBIE U CIOPBEKTHBHBIE cOOTBeTCTBHA. buekiun. [luckpernas nempepbsiBHOCTH. [Ipunnun [upuxine. Kommpoanue.
JBonunas 3amuck. OcHOBHBIE IOHATHS Teopuu rpados. lepeBbs. JBouunoe nepeBo. CazHocTb. KomioneHTs! cBs3HOCTH. [lyTH
Ha rpade. DiisepoBsl 1 ['aMUIbTOHOBBI ITYTH.

2 Pemenue 3amay

CamocTosiTesibHasi padboTa

Pemenne 3a71a4 Ha OoIpCacICHUC BEPOATHOCTHU COOBITHM

Paznen 13
YpaBHeHusi u
HepaBeHCTBa

22

Tema 13.1.
Pemenne
YPAaBHEHUI U
HEPaBEHCTB

Conepxanue yueOHOro Marepuaa

1 ‘ YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMbI YpPaBHEHUM.

Jlorapupmuueckre ypaBHEHHs1 M HepaBeHcTBa. Jlorapudmuueckas GYHKIUSA H ee CBOWMCTBA U rpaduK. CHCTEMBI ITOKa3aTeNIbHBIX,
Jorapu(MUUECKUX W HWPPALMOHAIBHBIX ypaBHEHHH. CHCTEMBl TOKa3aTENbHBIX, JIOTapuMHUUECKUX W HPPAIHOHAIBHBIX
HEpaBEHCTB..

2 ‘ HpI/IMeHeHI/IC MAaTEMAaTUYICCKHUX MCTOJOB Il PCIICHHA COACPIKATCIIbHBIX 3a/1a4

Pemenne 3agad ¢ uMcnonb30BaHUEM TpagyCHOW Mephl yria. Moaynb uucna U ero cBOMcCTBa. PerieHue 3aiad Ha JABWKEHHE U
COBMECTHYIO paboTy ¢ IOMOIIBIO JHHEHHBIX U KBAJPATHBIX YPaBHEHWH M MX CHCTEM. PelieHWe 3aJad ¢ MOMOIIBI0 YHCIOBBIX
HEPaBEHCTB U CHCTEM HEPABEHCTB C OMHOU EPEMEHHOM, C IPIMEHEHHEM N300payKCHHUS YHACIIOBBIX MPOMEKYTKOB.
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IlpakTH4yeckune 3aHATHS

1 | OcHOBHBIE ITpHEMBI PELIEHNS YPAaBHEHUH.

2 | Ilpaktnueckas pabota Pemenue cucremM ypaBHEHHI

Tpuronomerpuueckue ypaBHeHHs. OQHOPOIHBIE TPUTOHOMETPUUECKUE YpaBHEHHS. PelieHre npocTeluX TpPUrOHOMETPUIECKUX
HepaBeHCTB. [IpocTelimue cucTeMbl TPUTOHOMETPUUYECKUX YpaBHEHUN

3 ‘ Hcnonp3oBaHue CBOMCTB 1 rpaduKkoB (GyHKIMH JJIs pelIeHus] ypaBHEHU 1 HEpaBEHCTB

Pemenne 3a7la4 Ha IBMKCHHUEC U COBMCCTHYIO pa60Ty, CMCCH U CIUIaBblI C IIOMOIIIBIO HHHeﬁHLIX, KBaJApaTHBIX U }Ip06H0-
palOHAJIBHBIX ypaBHeHI/Iﬁ 1 UX CUCTCM. HpI/IMeHeHI/Ie HpOPI3BOI[HOﬁ B (1)I/I3I/IK€. HpI/IMeHeHI/Ie 00HEMOB Ipu pCHICHUH 3a1a4.

4 | Mitorosasi KOHTpO/IbHAsE paboTa

10

CamocrosiTeIbHasA paﬁoTa

| Pemenne 3a1au 1o Teme: «YpaBHEHHs ¥ HEPABEHCTBA»

Bcero:

322
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4. CIIMCOK UCTOYHHUKOB

OCHOBHBIC HCTOYHUKM:

1.

2.

bammakos, M. . MaTtematuka: yuel. AJisi HCTIOIB30BaHUsI B yUeOHOM IpOIIecce
obOpazoBatenbHbix yupexaenuit CIIO / M. W. bammakoB. — 5-¢ uza., crep. —
Mocksa: UL «Akagemus», 2018. — 256 c. — [PekomennoBano ®I'AY «OUPO»].
— TeKkcT: HenoCpPEeACTBEHHBIN.

Hanasn, A. A. Marematuka: yudelG. A CTYIEHTOB 0Opa30oBaTEIbHBIX
yupexaeHuil cpen. npod. odpazoBanus / A. A. lagasH. — 3-e u3z., ucup. 1 J01.
— MockBa: @opym: HHUI[ HNHDPA-M, 2018, - 544 c. - URL:
http://znantum.com/bookread2.php?book=967862 (mara oOpaiieHus:
18.05.2020). — Pexwum nmoctyna: ans 3apeructpup. uutateneii ObC. — Tekcr:
3JIEKTPOHHBIM.

I[OHOJ'IHI/ITB.]II)HBIG HCTOYHHUKU:

1.

Munosa, JI. 1. Marematuka: y4e0. mocobue Jisi CTYyJIGHTOB 00pa3oBaTeIbHBIX
yupexaenuid cpen. npod. obpazoanus / JI. W. Ilumosa, A. E. IllumnoB. —
Mockaa: NH®DPA-M, 2019. - 238 C. - URL.:
https://new.znanium.com/catalog/product/990024 (nata obpamenus: 11.05.2021).
— Pexxum noctyna: ais 3apeructpup. unrareneit 9bC. — TekcT: 23JIeKTpOHHBIN.

. FOxno, H. C. MaTtemaTuka: y4e0. A CTYA€HTOB 00pa30BaTeIbHBIX YUPEKICHUN

cpen. npod. oopazoBanus / H.C. IOxHo. — MockBa: UTHOPA-M, 2022. — 204 c.
— URL: https://znanium.com/catalog/product/1796822 (nata oOparieHus:
11.05.2021). - Pexwum poctyna: mus 3apeructpup. untateneii IbC. — Tekcr:
BJICKTPOHHBIM.

Iepuoanueckne u3aaHus (0Ted4eCTBEHHbIE JKYPHAJIbI):

1.

HoBoctu aBToOu3Heca: xypHan mns mnpodeccuonanoB / yupeaurenb OOO
«ABToHpOpM Menunay. - . - MockBa: ABroMlHpopm Menua, 2017 - . - Exxemec.
- TekcT: HEMOCPEACTBEHHBIMN.

. [Ipoeccronansuoe oOpa3zoBanue B coBpeMeHHOM mupe: Professional education

in the modern word: BcepocCHUUCKUN HaydHBIH JKypHal1 / YyYpeauTelIhb
denepanbHOE TOCYNApCTBEHHOE OIOHKETHOE O00pa30BaTENbHOE YUPEKICHHUE
BhICIIET0  oOpa3oBanusi «HoBocwOUpCKHMII  TOCyIapCTBEHHBIH  arpapHbId
yauBepcutet». — 2011 - . — HoBocubupck: ®I'YII «M3natensctBo CO PAHY,
2020 -. -ExexBapt. — TekcT: HEMOCPEACTBEHHBIH

. Ympasnenue npoekramu: HHHOPMAIIMOHHO -aHATUTHIECKH xypHail. — 2004 - . —

MockBa: OOO «MckyccTBo ympasieHusi mpoektamm», 2020 - . - Exemec. —
TekcT: HeMmOCPEACTBEHHBIMN.

HNHTepHET-pECypChI:

1.

2.

Bces mMaremaTtnka B OJHOM MecTe — maTeMathueckuil moptan: cat. — URL:
http://www.allmath.ru (nara oopamenusi: 11.05.2021). — Tekct: 37€KTPOHHBIH.
Enunoe okHO pgoctyma kK oOpa3oBaTenbHbIM pecypcam: caiit. —  URL:

http://window.edu.ru/ (nata oOpamenus: 11.05.2021). — TekcT: 371eKTPOHHBIMN.
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3. MareMatuka: cupaBOYHUK (OPMYI MO anredpe U reoMeTpuu, PelIeHHs 3a7ad U
npumepoB. Maremarudeckue ¢Gopmynbl  on-line:  caiT. — URL:
http://www.pm298/ru (mara oopamenus: 11.05.2021). — TeKcT: 37eKTPOHHBIH.

4. CoOognas Marematuka: caiit. —  URL: http://www.free-math.ru (mgara
obpamenus: 11.05.2021). — TekcT: 2MeKTPOHHBIN.

5. @enepanbHbIi LEHTP uH(}OPMAaIIMOHHO-00pa30BaTENbHbIX pecypcoB
MunucrepctBa obpasoBanus u Hayku: cait. — URL: http://eor.edu.ru (mara
obpamenus: 11.05.2021). — TekcT: 2ME€KTPOHHBIN.
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