AHHOTALIIUA PABOYEM ITPOI'PAMMBI YYEBHOM JUCHHUITINHBI
«MATEMATHUKA»

1. HOACHUTEJIBHASA 3AIIMCKA

PaGowass  mporpamma  o0mieoOpa3oBaTebHOM ~ Y4eOHOM  JUCHUIUIUHBI
MaremaTika mTpeaHa3Haue€Ha ISl U3Y4YeHUST MaTEeMaTUKU B MPO(EeCCHOHAIBHBIX
oOpaszoBatenbHbix  opranumzanusax  CIIO, peanusyrommx  00pa3oBaTeIbHYIO
nporpaMMy CpeaHero ooimero oOpa3oBaHHsi B IIpejeiaX OCBOEHUS OCHOBHOM
npodeccronanbHoi oOpazoBarenbHOi mporpammbl CIIO (OIIOIT CIIO) na 6aze
OCHOBHOTO 00111eT0 00pa30BaHus MPHU MOATOTOBKE pabOUnX KaJapOB.

[Iporpamma paszpabGotana B cootBeTcTBUU ¢ TpeboBanusmu OI'OC cpegnero
o01iero oOpazoBaHusl, MPEABSIBIIEMBIMU K CTPYKTYpPE, COJIEPKAHUIO U Pe3yibTaTaM
OCBOCHHUSI  y4yeOHOW  JHWCIUIUIMHBI; Ha  OCHOBe [IpumepHOW  OCHOBHOM
o0pa3oBaTeIbHON MpOTpaMMbl  CpeAHEro oOmero oOpa3oBaHUsA, OJ0O0PEHHOM
pemenueM  QeaepasbHOTO  Y4eOHO-METOJAMYECKOTO OOBEAMHEHUS 10 OoO0IeMy
oOpazoBanuio (mpotokon oT 28.06.2016 Ne 2/16-3); Konuenuueir pa3BuTus
MaTeMaTH4YEeCKOTO 00pa30BaHMs.

ConepxaHue mporpaMMbl JUCHUUIUIMHBI  HANpaBIEHO Ha  JOCTH)KEHUE
cienyromieil 1menu: oOecredeHre BO3MOKHOCTH HCIOJIb30BAHUSI MaTEMaTUYECKUX
3HAHUM W YMEHUNW B TIOBCEIHEBHOM JKU3HU U BO3MOXKHOCTU YCIIEIIHOTO
IPOJOJIKEHUST 00pa30BaHUs IO CIENHUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIATIHBIM
UCIIOJIb30BaHUEM MarteMaTHKh. OCBOEHHE COAep:KaHUsl OUCLUUILUIMHBI MaremaThka
HAIIPaBJICHO Ha JOCTH>KEHUE CIEAYIONINX 3a4a4:

— copMUpOBaTh MPEACTABICHUS O MATEMATUKE KaK YHHUBEPCATHLHOM S3BIKE HAYKH,
CPEICTBE MOJICTUPOBAHUS SIBICHUW M TPOIECCOB, 00 HAESIX MU METOoJax
MaTE€MAaTHKU;

—  pa3BUThb  JIOTUYECKOE  MBIIUICHHWE, MPOCTPAHCTBEHHOE  BOOOpa)KeHHeE,
ANTOPUTMUYECKYIO  KYJIbTYpPy, KPUTUYHOCTb  MBIIUICHHS Ha  YPOBHE,
HEeoOXoauMoM I Oynymiedd mnpodecCHoHaIbHON JIeITCIIBHOCTH, a TaKXKe
MOCTIEIYIOMIETO O0yUECHUS;

— BOCIIUTATh CPEACTBAMH MATEMAaTUKH KYJIbTYypYy JMYHOCTH, I[OHUMaHUE
3HAYMMOCTH MAaT€MaTHUKH JJIsI HAayYHO-TEXHHUYECKOTO IMporpecca, OTHOILICHHE K
MaTeMaTUKe KaK K YacTH OOIIEYeIOBEYECKON KYyJIbTYphl U€pe3 3HAKOMCTBO C
HCTOPUEN pa3BUTHS MAaTEMATUKH, SBOJIOLUEN MATEMAaTUUECKUX UJIEH.

—  «IPEJOCTaBUTh KaXJOMY CTYIEHTY BO3MOXKHOCTb JOCTHKEHUS YpPOBHS
MaTeMaTHYeCKUX 3HAHHWK, HEOOXOIUMOTO IS JAadbHEHIEH YCIeITHON XKU3HU B
o01IecTBe».

O6uieoOpa3oBaTenbHas yuyeOHas AUCUUIUIMHA MaremaTuka siBisieTcsl y4eOHOU
JTUCUUIUIMHON 00s3aTeNbHOM mpenMeTHOM obOmactu «MaTeMatuka U MHPOPMATHKA»
®I'OC cpennero obmiero oOpazoBanusi. B yueOnom muane IIIIC3 yueOnas
JUCUUIUIMHA MaTteMaTtuka BXOAUT B COCTaB NPOQPUIBHBIX YUYEOHBIX NUCIUILINH
00111e00pa30BaTENbHOrO IUKJIA. Y POBEHb OCBOCHUS JUCHUILIUHBI — YTIYOJICHHBIN.



Copnepxxanue y4yeOHOW aucuMIUIMHBI Matematuka, peanmusyemod B [TIOY
KIITT, popmupyeTcss Ha OCHOBE TYMaHUTAPHOTO TPO(HIIS.

N3yuenne oOuieobpa3zoBaTebHOM  y4eOHOM  AMCHUIUIMHBI ~ Martematuka
3aBepIIAeTCs MOABEACHUEM HTOrOB B (popMe sK3aMeHa B pamMKax MpPOMEXYTOUHOU
arrectauuu cryaeHToB B npouecce ocBoeHuss OIIOII CIIO ¢ monydyenueM cpeaHero
o01iero oOpa3oBaHus.

[Ipy wu3yyeHMH MaTEeMaTUKUM Ha YriayOJEHHOM YpPOBHE MPEAbSBISIIOTCS
TpeOoBaHus, COOTBETCTBYIOLIHE HaIPaBJICHUIO «MaTeMaTuka ISt
npoecCHOHaNbHON  JeATENbHOCTH»; BMECTE C€ TEM BBIIYCKHUK MOJy4YaeT
BO3MOXXHOCTb U3yYHUTh MATEMATUKY Ha ropa3ao 0oyiee BHICOKOM YPOBHE, YTO CO3/1aCT
(GyHIaMEHT JUIsl JalIbHEHUIIEr0 CePhe3HOTO N3YUYEHUS] MaTEMAaTUKH B BY3e€.

N3yyenne mMareMaTuku Ha yriayOJE€HHOM ypOBHE HaIlpaBjeHO Ha obOecredyeHue
YCICIIHOTO MPOAOKEHUS 00pa3oBaHUsl BBIMYCKHUKA 10  CIELHAIBHOCTSM,
CBSA3aHHBIM C TPUKIATHBIM HCIIOJIb30BAHUEM MAaTEMaTUKU, MJis oOecreyeHus
BO3MOXHOCTH  YCIIEIIHOTO TMPOJOJDKEHUS 00pa3oBaHUs MO  CIEIHAIBLHOCTSM,
CBSI3aHHBIM C OCYIIECTBJICHUEM HAYYHOM W HCCIEOBATENIbCKOM NEeATEIbHOCTH B
00J1aCTH MaTeMaTHKU U CMEXHBIX HayK.

[Ipy w3yuyeHum wmartemMaTHKkd OOJNBIIOE BHUMAHUE YJIEISETCS Pa3BUTHIO
KOMMYHUKAaTUBHBIX YMEHUU ((OpMYIHpPOBATh, apryMEHTUPOBATh U KPUTUKOBATH),
(GOpMHUPOBAHUIO OCHOB JIOTUYECKOI'O MBIIUICHHUS] B YAaCTU MPOBEPKH MCTUHHOCTH U
JIOKHOCTU YTBEP)KIEHUH, MOCTPOCHUS NPUMEPOB U KOHTPIPUMEPOB, IEMOYEK
yTBEpXKACHUN, (POPMYIMPOBKU OTPULIAHUH, a TAaK’K€ HEOOXOJUMBIX U JTOCTaTOUYHBIX
ycnoBuil. TpeGoBanus, copmyiaupoBaHHble B pasneine «['eomerpus», B Ooiblien
CTETEHU OTHOCATCS K Pa3BUTHIO IPOCTPAHCTBEHHBIX NMPEACTABICHUN U rpapUuecKux
METOJIOB, YeM K (pOpMaIbHOMY OIMCAHUIO CTEPEOMETPUUYECKUX (PaKTOB.
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PaccmoTpena Ha 3acegaHMM METOAMYECKOTO
Cosera I'T1I0Y «Kemeposckuii

po(eCCHOHATEHO-TEXHUYECKHA TEXHUKYM)»
ITIpotokon Ne 8 or« 18 » 03 2022r.

[Iporpamma yuebnoi aucuurmuinasl OYIL.08 MatemaTnka pa3paboTaHa Ha OCHOBE
denepanbHOro rocyIapcTBEHHOIO 00pa3oBaTENBbHOIO CTaHJApTa CPEIHETro OOIIero
oOpazoBanusa (manee — @OI'OC) u mnpumepHOW OCHOBHOM 00pa3oBaTelbHOU

pOrpaMMBbl JUCHUIUIAHBI CPETHETO 00IIETO 00pa30BaHuUs.

Opranusanus-paspadoTynk:
['ocynapcTBenHoe npodeccroHaabHOe oOpazoBareabHOe yUpEXKJICHHE

«KemepoBckuit mpodeccroHaIbHO-TEXHUYECKUN TEXHUKYM.

ABTOPBI-COCTABUTEJIHU:

Maabiruna TI'aaumna CepreeBHa, IpernojaBareiib BBICIICH KBAIM(PUKAITMOHHOMN
kareropuu ['TIOY «KemepoBckuit mpodeccnoHaIbHO-TEXHUUECKUI TEXHUKYM;
Kusizea Aumca bopucoBHa, mnpernojaBaTeb IEepBOH  KBAIM(PUKAITMOHHON

kareropuu [ TIOY «KemepoBckuii mpodeccrnoHanbHO-TEXHUUYECKUN TEXHUKYM.
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1. HOACHUTEJIBHAASA 3AIIMCKA

Pabouass mporpamma o6mieoOpa3oBaTenbHON yueOHOM auciumiinael OYILOS
MaremaTuka mnpeAHa3HAuY€HA Uil M3Y4YCHUST MATEMAaTHKd B MPO(eCcCHOHAIBbHBIX
oOpazoBatenbHbix  opranmzanusax  CIIO, peanusyromux  oOpa3oBaTeIbHYIO
nporpaMMmy cpeaHero oo6miero oOpa3oBaHUs B TMpejesiax OCBOCHHS OCHOBHOM
npodeccuonansHoil oOpazoBarensHOl mporpammel CIIO (OIIOIT CIIO) na 6aze
OCHOBHOT'O 00111er0 00pa30BaHus MpU MOATOTOBKE paboUnX KaJpoB.

[Iporpamma pazpabotana B cooTBeTcTBUM C¢ TpeOoBanusimu ®I'OC cpennero
o01iero oOpazoBaHusl, MPEABSIBIIEMBIMU K CTPYKTYpPE, COJIEPIKAHUIO U Pe3yibTaTaM
OCBOCHHUSI  y4yeOHOW  JHWCIUIUIMHBI; Ha  OcHOBe [IpumepHOM  OCHOBHOM
o0pa3oBaTeIbHON MPOTpaMMbl CPEeAHEro oO0mero o00pa3oBaHus, OJ0O0PEHHOM
pemieHueM  QeaepasbHOTO  Y4eOHO-METOJAMYECKOTO OOBEAMHEHUs M0 OO0IIeMy
oOpazoBanut (mporokon ot 28.06.2016 Ne 2/16-3); Konmenuueit pa3Butus
MaTeMaTH4YEeCKOTO 00pa30BaHMs.

Conepxanue TporpaMMbl JUCHUIUIMHBI ~ HAMpaBIICHO Ha  JOCTH)KCHUE
CIeAYIONIeH Ienu: obecredeHne BO3MOXKHOCTH HCIIOJIB30BAaHUS MaTeMaTHYECKUX
3HAHUW U YMEHUW B TIOBCEIHCBHOM JKM3HU W BO3MOXXHOCTH YCIICIIHOTO
POJIOJDKEHUST 00pa3oBaHUsl MO CHENUATBHOCTSAM, HE CBA3aHHBIM C TPHUKIATHBIM
UCIIONIb30BaHeM MateMmaTuku. OCBOEHHE CcOJepKaHUs TUCHMIUIMHBI MaremaThka
HAIPABJICHO Ha JOCTUKEHUE CIEAYIONIUX 3a/4a4:

— copMHUpOBaTh MPEJCTABICHUS O MAaTEMATUKE KaK YHHUBEPCATHHOM S3bIKE HAYKH,
CpPEICTBE MOJICTUPOBAHUS SIBICHUW M TMPOIECCOB, 00 HAESIX MU METOoJax
MaTEMaTUKU;

—  pa3BUThb  JIOTUYECKOE  MBIIUICHWE, [POCTPAHCTBEHHOE  BOOOpa)KeHHE,
AITOPUTMUYECKYIO  KYJIbTYpPY, KPUTUYHOCTh  MBIIUICHUS HA  ypPOBHE,
HEeoOXoauMOM i Oyaymiedl npodecCHOHAIBHOM JEATeIbHOCTH, a TakkKe
MOCJICTYIOIIETO 00YUCHNS,;

— BOCIIUTATh CPEICTBAMH MAaTEMaTUKH KYJIbTYypy JHUYHOCTH, IIOHUMaHUE
3HAYMMOCTH MATEMAaTUKH I HAYYHO-TEXHHYECKOTO IMporpecca, OTHOIICHHE K
MaTeMaTUKe KaK K YacTH OOIIeYeNIOBEYECKON KyJIbTyphbl 4epe3 3HAKOMCTBO C
HCTOPUEH pa3BUTHs MAaTEMATUKH, SBOJIOLUEN MATEMAaTUUECKUX UJIEH.

—  «IIpPEeJOCTaBUTh KaXJAOMY CTYAEHTY BO3MOXKHOCTb JOCTHXKEHHUS YpPOBHS
MaTeMaTUYeCKUX 3HAHHUM, HEOOXOIUMOTO ISl JajdbHEUIIEH yCTeIIHON KU3HHU B
o011eCcTBEY.

Oo6meobpazoBatenbHas yueOHas auciumumaa OYIL.08 Martematuka siBisieTcs
y4eOHOW JUCIUIUIMHONW 00s3aTeNIbHONM TpenMeTHOl obmactn  «MartemaTtuka u
unpopmatukay PI'OC cpeanero obmero obpazoBanusi. B yduebnom mmane [1TIC3
yueOHnas nuctuminHa OVYIL.08 Marematruka BXOIUT B COCTaB MPO(MIBHBIX YIEOHBIX
JUCUUIUIMH 00111e00pa30BaTeIbHOTO IUMKJIA. YPOBEHb OCBOCHHS JAUCHUIUIUHBI —
YTIIyOJICHHBIMH.

Conepxanue yueOnou nucuuruinHel OVYIL.O8 Maremarnka, peanuzyeMon B
I'TIOY KIITT, dopmupyeTcst Ha OCHOBE T'YMaHUTAPHOTO MPODUIIS.



N3yuenne obmeoOpazoBaTenbHOM yueOHou qucuuminabel OYIL.08 MaremaTtuka
3aBepIIAeTCs IMOJBEICHUEM HTOTOB B (hopMe SK3aMeHa B paMKax MPOMEKYTOUHOMN
arrectauuu cryaeHToB B npouecce ocBoeHus OIIOII CIIO ¢ monydyenueM cpegHero
o011iero oOpa3oBaHusl.

[lpy w3ydeHMHW MaTeMaTUKU Ha YrIyOJIeHHOM YPOBHE TPEIbSIBISIOTCS
TpeOOoBaHMS, COOTBETCTBYIOIIHE HaTpaBICHUIO «MaTeMaTHKa IS
npo(heCCHOHATBHON  NIEATENBHOCTH»; BMECT€ C TEM BBITYCKHHK IMOJy4aeT
BO3MOKHOCTh H3yYUTh MAaTEeMAaTHUKY Ha TOpa3ao 0ojiee BHICOKOM YPOBHE, YTO CO3/1aCT
GyHIaMEHT TSl TadbHEHUIIETO CEPhe3HOT0 U3YUCHHSI MATEMaTHKHU B BY3€.

W3yvyeHrne MaTeMaTHK{ Ha YriyOJCEHHOM YPOBHE HANpaBJieHO Ha oOecrieueHue
YCIIENITHOT'O ~ MPOJOJDKEHUST 00pa30BaHHS BBIMYCKHHKA TIO0  CICHHATIBHOCTSIM,
CBSI3aHHBIM C TMPHUKJIAJHBIM HCIOJIB30BAHUEM MAaTEMaTHKH, I OOECTIeueHUs
BO3MOXKHOCTH YCIEIIHOTO TIPOAODKEHUS O00pa3oBaHUs IO CIENHUAIHHOCTSIM,
CBSI3AHHBIM C OCYIICCTBICHHEM HAyYHOW M HCCIIEIOBATEIBCKON ACSITETPHOCTH B
001acTh MATEMAaTHKH U CMEXHBIX HaYK.

[lpy w3ydyeHWHM MaTEeMaTHKH OOJBIIOE BHUMAaHHE YICIACTCS Pa3BUTHIO
KOMMYHUKATHBHBIX yMEHHU (POpPMYyITUpOBaTh, apryMEHTHPOBATH M KPUTHUKOBATH),
(OPMUPOBAHUIO OCHOB JIOTHYECKOTO MBIIUICHUSI B YaCTH TPOBEPKH MCTUHHOCTU U
JIO)KHOCTH YTBEPXKIEHUH, TOCTPOCHUS TPUMEPOB U KOHTPIPUMEPOB, IIETIOYCK
yTBEpXKACHUN, (POPMYITHPOBKH OTPUIIAHUH, & TAaK)KE HEOOXOJUMBIX U JOCTATOYHBIX
ycnoBuit. TpeGoBanus, copmynupoBaHHbie B pasnene «l'eomerpusi», B OOJbIIei
CTETNIEHU OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPECTaBICHUN U rpaduyecKux
METOJIOB, 4YeM K (hOpPMAIbHOMY OIMCAHUIO CTEPEOMETPUUYECKHUX (HAKTOB.

PexoMeHIyeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpaMMbl TUCIHUTLINHBI:

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



2. TUIAHUPYEMBIE PE3VJBTATBI OCBOEHHUSI YYEBHOM
JTUCHUATIIAHBI

Conepxanue yueOHor nucuuruinael OYIL.08 Matemaruka HampaBleHO Ha
pa3BUTHE YHUBEPCAJIbHBIX YYEOHBIX JEHCTBHUM, (QOPMHUPOBAHUE JIMYHOCTHBIX,
METanpeAMETHBIX M HpeAMeTHbIX pe3yabratoB OI'OC  cpennero  oOmiero
oOpazoBaHus, a Takke cruenywmux o6mux komnereHuut OI'OC cpeanero
po¢heCCUOHATTEHOTO oOpa3zoBaHus o CIIELUAIBHOCTH 46.02.01
JlokymMeHTalIMOHHOE o0ecrieueHue YIPaBJIeHUs U ApXUBOBeAeHHE

OK 1. TloHumaTh CYIIHOCTh W COIMAJIBHYIO 3HAYUMOCTh CBOEH Oymymien
npodeccuu, NPosIBISITh K HEH yCTONYHMBBIN HHTEpEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO [I€ATEIIBHOCTh, BBIOMpPATH THUIIOBHIE
METOABbl W CHOCOOBI BBIMOJHEHUS] MPO(ECCUOHAIBHBIX 3a7ay, OLECHUBATh WX
3¢ PEeKTUBHOCTH U Ka4eCTRBO.

OK 3. IlpuHuMath pemieHus B CTAHIAPTHBIX M HECTAHJAPTHBIX CUTYyaIUsAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiaTh MOMCK U UCTIOIB30BaHNE NHPOPMALIMH, HEOOXOAUMOM 115t
3 PEKTUBHOTO BBIMOIHEHUS TPOQPECCHOHATBHBIX 3a7a4y, MPOPECCUOHATHLHOTO H
JUYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonb3oBaTh HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npodeccuoHaIbHOM 1eITeTbHOCTH.

OK 6. PaGoTaTh B KOJIJIEKTUBE U KOMaH/1e, 3(PhEeKTUBHO 00IIAThCS ¢ KOJIETAMH,
PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaHIbI
(MOTYMHEHHBIX), PE3YJIbTAT BHITIOJHEHUS 3a1aHUM.

OK 8. CamocTosiTenbHO ONpeAeNtsITh 3agayd  MNpodecCUOHANBHOTO U
JUYHOCTHOTO Pa3BUTHsI, 3aHUMAThCSI CaMOOOpa30BaHUEM, OCO3HAHHO TUIAHHPOBATH
MOBBIIIIEHUE KBATH(PUKALIIH.

OK 9. OpueHtnpoBaTbCsi B YCIOBUAX YacCTOM CMEHBl TEXHOJIOTMH B
npoeccCHoHaNbHOM AESITEIEHOCTH.



Pe3yabTaThl 0CBOCHUA Y4eOHOM AUCUMIITIMHBI
B coorBercTBUM ¢ PI'OC COO

OO01ue
KOMIIETEeHIUH
dIrocC CIIO

Tembl 3auaTHI

JInuHOCTHBIE:

— cOopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH W OOIIECTBEHHOU
MPAKTUKH, OCHOBAaHHOTO Ha JHUAJIOTE€ KYJIbTYp, a TaKKe
pa3nuYHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE
CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

- c(hOpMHUPOBAHHOCTH OCHOB CaMOPa3BUTHUS H
CaMOBOCIHUTAHHUS B COOTBETCTBUH C
00I11eYeIIOBEYCCKUMHU HEHHOCTIMH u naeagamMu
Ipa)KIaHCKOTo 00IEeCTBa;

— TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSATEILHOM,
TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

— TOJICPAHTHOE CO3HAHWE W TOBEICHUE B TIOJUKYIHTYPHOM
MHpE, TOTOBHOCThH M CIOCOOHOCTH BECTH TUAJIOT C IPYTrUMU
JIIOJbMH, JOCTHUraThb B HEM B3aMMOIIOHHMAHHS, HAXOINUTH
obmue 1enm W COTPyAHWYATh I WX JOCTHXKCHHS,
CIIOCOOHOCTh ~ MPOTHBOCTOATH  HJICOJIOTHH  AKCTPEMHU3MA,
HaIlMOHAJIM3Ma, KceHodoouw, JTUCKPUMUHALIMA o
COIIMAIPHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIIMOHAILHBIM
MIPU3HAKAM U JPYTUM HETAaTUBHBIM COIMATBLHBIM SIBJICHUSIM;

— HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JETHMHU
MJIQJIIIETO BO3pacTa, B3POCIABIMH B 00pa3OBaTEIBHOM,
00I11eCTBEHHO [MOJIE3HOH, y4eOHO-UCCIIeI0BATEILCKOM,
MMPOEKTHOM M IPYTUX BUJAX AEATCILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHHUIO, B TOM YHCIIE
caM0ooOpa3oBaHWIO, HAa  MPOTSDKCHUHM  BCEH  JKW3HM;
CO3HATEJILHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KakK YCIIOBHIO YCTICIITHOM npodeccHoHaTbHO M "
0OIIIeCTBEHHOH eITEILHOCTH;

OK 01

OK 01,06,09
OK 04,05,06

OK 04,06

OK 02,03,09

OK 02,03,09

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

Pasznensr 1-13

Paspmensr 1-13

Pasnmensr 1-13

Pazgensr 11,12.13

MertanpeamMeTHble:

— YMEHHUE CaMOCTOSATEIIFHO ONPEEIIATh LENU AEATeIbHOCTH U
COCTAaBIATH  IUIAHBI  JIEATENBHOCTH;  CaMOCTOSTEIHHO
OCYIIECTBIISITh,  KOHTPOJMPOBATH WU  KOPPEKTHPOBAThH
JeATeNbHOCTD; HCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JTOCTHIKCHUS TIOCTABJICHHBIX MLEJNeH M pealn3aliy IUIaHOB
NeATeNbHOCTH; BEIOMPATh YCIICIIHBIE CTPATETHH B PA3IMYHBIX
CHUTYaIHsIX;

— yYMEHHE NPOJYKTHBHO OOIIAThCS M B3aMMOJICHCTBOBATH B
IpoIiecce COBMECTHOM JEATENIbHOCTH, YUMTHIBaTh MO3ULIUHU
JIPYrUX YYaCTHHUKOB JEATEIbHOCTH, Y(PPEKTUBHO pa3zperaTh
KOH(QJIMKTBI;

—  BIAJEHHE  HaBbIKAMU  TI03HABaTeNbHOM,  Yy4eOHO-
HCCIIEIOBATENIbCKOM U MPOEKTHOM JAEATEeNIbHOCTH, HaBbIKAMHU
paspelieHuss 1mpoOseM; CHOCOOHOCTP W TOTOBHOCTh K
CaMOCTOSITEIbHOMY IIOMCKY METO/I0B PELICHHS MPaKTHUECKUX
3aJa4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

— TOTOBHOCTh M CHOCOOHOCTH K  CAaMOCTOSITEIIbHOM
MH(OPMAIMOHHO - TO3HABATEIbHON NEesATEeIbHOCTH, BIIAJICHUE

OK 02, OK 03

OK 09

OK 02, OK 04

OK 09

Pasznensr 1-13

Pasgemnsr 1-13

Pasgemnsr 1-13

Pasgemnsr 1-13
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HaBBIKAMH TIOJyYeHHs ~ HEOOXOauMol uHpopMauuud wu3
ClloOBapeil pa3HbIX THUIIOB, YMEHHE OPHUEHTHPOBATHCS B
pa3NUYHBIX ~ HMCTOYHUKAX  HMHGOPMAIUH,  KPUTHUYECKH
OILICHUBATh U MHTEPIIPETUPOBATH MH(POPMAIIHIO, TTOITY4AEMYIO
U3 Pa3JInYHBIX HCTOYHUKOB;

— BIIQJICHUE SI3BIKOBBIMHU CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO
U TOYHO H3JIaraTh CBOIO TOYKY 3pEHUS, HCII0JIB30BaTh
aJIeKBaTHBIC SI3BIKOBBIE CPEJICTBA,

— BJIQJICHHE HAaBBIKAMH II03HABATEIbHOW pedIIeKCHH  Kak
OCO3HAHUS COBEPIIAEMBIX JEHCTBHM M  MBICIHUTEIBHBIX
MPOIECCOB, MX PE3YJbTAaTOB M OCHOBAHHIA, T'PAaHHI] CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX TIO3HABATEILHBIX 33/1a4 U CPEJICTB
JUTSL MIX JTOCTHOKEHHUSL.

OK 05

OK 02, OK 04

Pasznensr 1-13

Pasznensr 1-13

IIpeamerHbIe:

— chOpPMHPOBAHHOCTh TIPEJICTABIICHUM O MaTeMaTHUKE Kak
YaCTM MHPOBOM KyJAbTYphl M  MeCTa MaTeMaTUKH B
COBPEMEHHOW  IMBHIM3AIMH, O CI0C00ax OMUCaHUS Ha
MAaTeMaTHYECKOM SI3bIKE SBJIICHUMA PEATbHOTO MHPA;

0K 01,02,03

Pazgensr 1, 2. 4,
8,9, 10, 11, 12

— c(hOpMHUPOBAHHOCTh TMPEJCTABICHUNA O MAaTeMaTHYECKHUX
MOHATUAX KAaK O BAKHEUIIUX MATEMATHYECKUX MOJCIIAX,
TTO3BOJIAIONINX OMUCHIBATH U U3y4aTh pa3HBIE MPOIECCH M
SBJICHUSA; TOHMMAaHHE BO3MOXKHOCTH aKCHOMAaTUYECKOTO
MOCTPOCHUSI MaTEMaTHYECKUX TEOPHii; BIaJCHUE METOJaMH
JOKa3aTeNbCTB W aNrOPUTMOB  pEUICHHs, YMEHHE HX
MPUMEHSTh, TPOBOAUTH JOKa3aTeNIbHbIE PACCYKJIEHUS B XOJ€
pelieHus 3a/ay4; BJaJIeHUE CTaHAAPTHBIMU IpUEMaMu
pElIeHUs PallMOHATIBHBIX U UppalOHATIbHBIX,
MOKa3aTeIbHbIX, CTETEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUH M HEPaBEHCTB, HMX CHUCTEM; HCIOJIb30BaHUE
TFOTOBBIX  KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
MOUCKA MTyTH PEIICHUS U WUTIOCTPALMU PEHICHUs YpaBHEHHI
U HEpPaBEHCTB; HUX CHUCTEM; HCIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX IPOrpaMM, B TOM YHWCJE JJsl MOUCKA IMyTH
pelieHus ¢ WUIIOCTPAllUd  pEelIeHHs ypaBHEHUH U
HEPaBEHCTB;

OK 01,02

Paznensr 1,
2,3,6,13.

—  copMHUPOBAaHHOCTh  MpPEJACTaBICHUA 00  OCHOBHBIX
MNOHATUSAX, UICIX U METOJ[aX MaTeMaTHYECKOr0 aHaAJIN3a;
BJIQJICHUE  OCHOBHBIMH  MNOHATHSIMH O  IUIOCKUX U
IIPOCTPAHCTBEHHBIX reomMeTpuueckux Qurypax, ux
OCHOBHBIX  CBOMCTBax;  C(OPMUPOBAHHOCTb  YMEHHUS
pacrno3HaBaThb Ha 4epTrexkax, MOJENIAX M B PEaJbHOM MHpE
reoMeTpudyeckue  (Urypel;  NPUMEHEHHE  H3YyYEHHBIX
CBOMCTB reoMeTpuueckux (Guryp u ¢Gopmyin Ais pelieHHs
FEOMETPUYECKUX 3a7ad W 3aJa4 C  IPaKTHYECKUM
COJIEpPIKaHUEM;

OK 01,02,03

Pa3nen 3.

- C(bOpMI/IpOBaHHOCTB Hpe,[[CTaBJ'ICHI/Iﬁ 0 1Imponeccax u
SABJICHHUAX, HMCIOIIUX BCpO}ITHOCTHHﬁ XapakTep, 0
CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B pCalbHOM MHUPC, 00
OCHOBHBIX ITOHATHUAX BHCMCHTapHOﬁ TCOPpHUU BepOﬂTHOCTCﬁ;
yMeHI/Iﬁ HaxXoauThb )41 OIICHHUBATH BCPOATHOCTHU

0K 01,02,03

Paznensr 4, 12.
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HACTYIUIEHMSI ~ COOBITMM B NIPOCTEMINMX NPAKTUUYECKUX

CUTyallUsIX © OCHOBHBIE XApaKTEPUCTUKHU CIIy4alHBIX
BEJIMYUH; BIQJICHUE HABBIKAMU MCIIOJb30BAHUS TI'OTOBBIX
KOMIIbIOTEPHBIX [IpOrpaMM IIPU PELICHUH 33/1a4.

— c(hOpMHUPOBAHHOCTh TPEACTABICHUNH O HEOOXOIUMOCTH
JI0Ka3aTelIbCcTB  NMpU  OOOCHOBAHMM  MATEMATUYECKUX
YTBEP)KICHUM W  POJM AKCUOMAaTHMKUH B  IPOBEACHUU
JIEIYKTUBHBIX PACCYKJICHUM;

0K 01,02,03

Pazpnensr 3,8

— c(hopMHPOBAHHOCTH MOHATHIHOTO ariapara Mo OCHOBHBIM
pas3ienaMm Kypca MaTreMaTUKH; 3HAHHH OCHOBHBIX TEOPEM,
dbopMynT W yYMEHUS WX TPUMCHATH, YMEHHUS JIOKa3bIBATh
TEOPEMBbl U HAXOJUTh HECTAaHAAPTHBIE CIOCOOBI pEIICHUS
3a/1ay;

0K 01,02,03

Paznensr 1-12

— c(OpMHPOBAHHOCTH YMEHUH MOJEIUPOBATh pealbHbIE
CUTYaIlHH, HCCIIEN0BaTh IIOCTPOEHHBIE MOJIEJIH,
MHTEPIPETUPOBATH MOJTYYEHHBIN pE3yibTaT;

0K 01,02,03

Pasnensr 1, 12

—  chOpMHUPOBAHHOCTh  MPEACTAaBIEHUH OO0 OCHOBHBIX
IIOHATHUAX MATEMATHYCCKOI'0O aHalm3a U HuX CBOﬁCTBaX,
BIIaJICHHE YMEHHUEM XapaKTepHU30BaTh MOBeACHHE (YHKIIHM,
HCIIOJIB30BAHUE TMOJIYYCHHBIX 3HAHUHN JIs1  OIIMCaHHuA U
aHaJIM3a PeaJbHBIX 3aBUCUMOCTEM;

0K 01,02,03

Paznen 7

— BJAQJCHHE YMEHUSMH COCTAaBJCHUS BEPOSTHOCTHBIX
MOJIEJIeH 10 YCJIOBUIO 3a7a4d U BBIYUCIICHHS BEPOSITHOCTU
HACTYIUICHHs COOBITUH, B TOM YHCJIE C TPUMEHEHHEM (POpPMYIT
KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEI;
WCCJIEIOBAHUS CIIy4allHBIX BEJIMYUH 10 UX paclpeieseHHIO.

OK 01,02,03

Paznensr 4, 12
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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 HAa KOOPAMHATHOW MPAMOM, OTPE3OK, | —  MOHMMATh CyTh  KOCBEHHOTO
€CKOH WHTEpBAJN, MOJYWHTEPBAN, MPOMEKYTOK C | JOKA3aTeJIbCTBA,;
JIOTMKH BBIKOJIOTOU TOYKOH, rpaguyeckoe | — ONEpUPOBATH MOHATUSIMU CUYETHOTO

MIPEACTABICHUE MHOXKECTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

— 3aJaBaTb MHOXECTBA IEPEUUCICHUEM H
XapaKTEPUCTUYECKUM CBOKCTBOM,;

— OomepupoBaTb NOHSTHUAMHU: YTBEPXKICHHE,
OTpULIAaHUE YTBEP)K/IEHUS, UCTUHHBIE U JIOXKHbBIE
YTBEPKICHUS, NPUYHHA, CJIEACTBHUE, YaCTHBIN
cirydail oOIIero yTBep:KIeHus, 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 PACCYKICHUS IS
000CHOBAaHUSI UICTUHHOCTHU YTBEP>KICHHI.

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 JIOKA3aTEJIbHBIE PACCYKJICHHUS B
CUTYalMSIX TOBCETHEBHOW KU3HU, MPU PELICHUU
3a/1a4 U3 JIpyrux NpeaMeToB.

1 HECUETHOI'O 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 MTPOIIECCOB 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, JAecsAiTHYHas JpoOb,
CMEIIaHHO€  YHCJO, palMOHAJIBHOE  YHCIIO,
MHO>KECTBO panMoHaIbHbBIX qucer,
UppalMoOHAIbHOE YHUCIIO, KOpPEHb CTENEHH N,
JeWCTBUTENBHOE quCIIo, MHOXECTBO
JNEUCTBUTENBHBIX  4YHCEeN,  IeoMeTpudecKas
UHTepIpeTanus HaTypaJIbHBIX, LEJIBIX,

pallnOHAJIbHBIX, JEeNCTBUTEIBHBIX qUuCCII;
— IOHHMaTh W OOBICHITH pasHuny MCEKAY

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

— TIOHMMAaTh TPHUYUHBI U OCHOBHBIC
uaeu pacuIpeHust YUCIOBBIX
MHOJKECTB;

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

— 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 HCIIOJIb30BAaHUEM
apu(METUYECKOT0 KBAJPATHOTO KOPHS, KOPHEH
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 CTaHAAPTHBIE TOX/IECTBEHHBIE
npeoOpa3oBaHus TPUTOHOMETPUYECKUX,
Jorapu(pMUUECKUX, CTEIIEHHBIX,
HMPPALMOHAJIBHBIX BBIPAXKEHUH.

B mnoBcegHeBHOW KWU3HM W TPU  H3YyYECHHUH
JOPYTUX MPEIMETOB:

— BBINOJHATHD U OOBSCHATH  CPaBHEHHE
pe3yNbTaTOB  BBIYUCICHUH  TpU  PELICHUU
MPaKTUYECKUX  3ajad, B TOM  4HCJe
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 TPH PEIICHUU 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 TPH PEIICHUU 33]ad
TEOPETUKO-YHCIIOBBIC 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
HEIPUBOIUMBIH MHOTOYJIEH u
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

— MPUMEHSATh NpPU pELIeHUuH 3a7ad
OCHOBHYIO TeOpeMy anreopsl;

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

YHCIIOBEIE BBIpOKCHUS pu perIecHIN
MPaKTUYECKUX 3aJad © 3afad U3 JPYrux
y4eOHBIX MPEAMETOB.

VYpaBHenus | —  CBOOOJHO  ONMEpPUPOBATH  TMOHATHUAMH: | — 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 UYHCJIE | — CBOOOJHO  pemarb  CHCTEMBI

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

JIMHEUHBIX YPAaBHEHUH;
— pelIaTh 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 3a]1aY;
— 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 pEIIEeHUs YpaBHEHUI,
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 YypaBHEHUS U
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€MbIc ypaBHEHUSMU, HEPABCHCTBAMH U 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 CHCTEMBI IIPU PELICHUH 3a/ad
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
HEpAaBEHCTBA C IapaMeTpaMM IpU PELICHUH
3aja4 ApYrux y4eOHbIX IPEIMETOB;

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

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

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

— UMETh IIPEICTABICHUE 0
HEPaBEHCTBAX  MEXKJIy  CpPEIHUMH
CTEIICHHBIMHU.

OyHKIMU

— BrnageTre NOHATHUSAMU: 3aBUCHUMOCTH BCJIIMYHMH,

— BJIAACTh IIOHATHCM aCHUMIITOTbBI H
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GyHKIMS, apryMeHT U 3HaueHue (yHKuuH,
001acTh ompeAeseHuss U MHOXECTBO 3HAYCHUU
¢byHkuuu, TpaguK  3aBUCHUMOCTH, Tpaduk
¢byHkuuu, HymM — QYHKIUH,  IPOMEXYTKH
3HAKOINOCTOSIHCTBA, BO3PACTAaHUE HA YHCIOBOM
NPOMEXYTKE,  yObIBAaHME  HA  YHCIOBOM
MIPOMEXYTKE, HaumOOJbllee U HauMEHbIIee
3HaYeHne (YHKIUU HA YHCIOBOM IPOMEKYTKE,
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 (YHKUMH TpU pEHICHUU
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 JorapuMUIecKou
(YHKIMY pU pELIeHUH 33/1a4;

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

— BIAJCTh TOHATHEM oOOpaTHas (YHKIUS;
IIPUMEHSATH 3TO NOHATHE NPU PELICHUH 3a]ay;

— INPUMEHATh IPU pEIICHUU 3aJad CBOMICTBA
GbyHKUUI: YETHOCTb, HEPUOIUYHOCTb,
OrPaHUYEHHOCTb;

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

- BJIAJETh HNOHATUSAMHI quCcI0Bas
MOCJIEI0BATEIbHOCTbD, apupmeTnyeckas U
reoMeTpUYEcKasi MPOrpeccus;

— NPUMEHATh IPU PELIEHUM 3a/1a4 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 ~ TIPOIECCOB M 3aBHCUMOCTEH
(HanOonbpIIME W HAMMEHbIIME  3HAYEHMUS,
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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— ompenensaTh 1o TrpadukaM IMpocTeHe
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 MPEICTABICHUE 0
€M, JIOTHKa | BRIOOPKOW U3 Hee, BBIOOPOYHOM ko3 dunmenTe
u — ONEpUpOBaTh TMOHATHUAMHU: YACTOTAa U | KOPPEJSIUMU U JIMHEHMHON pEerpeccuu;
KOMOHMHATO BEPOSITHOCTh COOBITHS, CyMMa W IMPOU3BEIACHHUE | — 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 pacHpeieieHu;
BEPOSITHOCTEM; - MMETh MpeJICTaBICHUE 0
— HWMETh TPEJACTABIICHHE O JUCKPETHBIX W | KOJUPOBAaHWUM, JIBOMYHOM  3aINCH,
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 Ci1y4aiHbIX BEJINYUH; — UMETh NPEJICTABICHUE O JEPEBbIX U
— MOHUMAaTh CYTh 3aKOHa OOJIbIIMX YHCENl U | YMETh TPHUMCHATh TPU  PCIICHUH
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
CITyJaiiHBIX BEJIMYHH. pebpam, o0xombl pedep W BepIIMH
B nOBCeHEBHON JKW3HUM M IpU U3ydeHuu | Tpada;
JOPYTUX MPEAMETOB: - UMETh IIPE/ICTABIICHUE 00
— BBIYHCJIATH WIIM OLEHWBATh BEPOSTHOCTH | OMIEPOBOM U TaMHUJILTOHOBOM IIyTH,
COOBITUH B PpEALHON JKHU3HHU; BBIOMpaTh | UMETh TMPEICTABICHUE 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 3amad.
TexcroBbie | — Permate pasHble 3aJa4d  MOBBIIICHHON
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)KICHUS TMPH PEIICHHH
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 3a/1a4H
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

— Brajets reoMeTprUYeCKUMH TOHATHAMHE 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 OMPOBEPrarh MX, 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 nHpopMaIuIo,
MIPEJICTABICHHYIO HA YepPTEkKax;

- 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 BO3MOXHOCTh MPUMEHEHHUS TEOPEM
1 hopMyn AJis peleHus 3aaay;

— 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 PELICHUU 3a/1a4;

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

— UMETh TPEJCTABICHHE O CKPEUUBAIOIIUXCS

JO0Ka3bIBaTb

— HWmers  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 T[OCTPOCHUH
CEYCHUN MHOTOTPAHHUKOB METOOM
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 BpaIleHUsI U YMETh IPUMEHATh MX
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 TEOPEMBl O TapaAJUIETBLHOCTH
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;

—  BJIaeThb  NOHATHUSAMH  OPTOTOHAIBHOE
MPOEKTUPOBAHNE, HAKIOHHBIE W WX MPOEKIUH,
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;

— BIIQZICTh TIOHSATHEM YTOJ MEXIY MPSIMOW H
TUIOCKOCTBIO M yMETh MPHMEHSATh €ro IpH
peleHNN 3a1ag;

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

— BJIQZIETh MOHATUAMU NIPU3MA, TapaliesIeuIe]
U IPUMEHSTHh CBOMCTBA Mapajulelenunena IMpu
peLLIeHUH 3a]1a4;

—  BJaJeTb  IOHATHEM
napajiesienunes |
peLLeHNH 3a1a4;

— BJIQZIETh MOHATHEM IPSIMOYIOJIbHBIN MUPAMUJ,
9JIEMEHThl NPAaBUJIBHOM NHMpaMHIbl U YMETh
MPUMEHSATH UX NP PELLICHUH 3a]1a4;

— HMeTh HpejcTaBiIeHHE O Teopeme Oiliepa,
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 NPUMEHSTh UX IIPU PELISHNH 33/1aY;

— 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;

— BIIQJAETh TMOHATUAMU  00BEM, OOBEMBI
MHOTOT'PaHHHUKOB, T€J BpallleHUs M IPUMEHSTb
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
JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIN
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
3ajad;

- MPUMEHSTD WHTETpa TS
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, LIEHTPATbHONH CUMMETPHH,
MOBOPOT € OTHOCUTEIBHO MPSIMOM,
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 TMpU PEIICHUU
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

18




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

— WMETh MPEJICTaBJICHUE O IUIomaau chepbl H
YMETh MPUMEHSTH €T0 MPHU PEIICHUH 3a/1a4;

— 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 srcusnu u npu usyuenuu 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;

— BJIQJICTh MOHATHSAMHU 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 ONHCaHHBIX chepax © yMeTh
MPUMEHSITh UX MPU 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 IIOMIAIH
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
MOJIy4YeHHbBIE MOJIeH 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 IUIOCKOCTH, (OpMYIy
paccTosiHUS MEXIYy TOYKaMH, ypaBHEHHE cepsl
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  paCCTOAHUC  MCKIAY
CKpCHINBAOIINUMHUCA NIpsAMBIMH,
3aIaHHBIMU B CUCTEMC KOOpPJAUHAT.
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— NPUMEHATh ypaBHEHUE IIOCKOCTH, (opmyry
paccTOsIHUSL MEXJly TOUYKaMH, YpaBHEHHE C(epsl
IIpU pELICHNH 3a]ay;

— INPUMEHATh BEKTOPbI M METOJ KOOpAHMHAT 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 — Hcmons3oBath OCHOBHBIC METOARI | — IPUMCHSTH MaTEMaTUYECKHUE
MaTEeMaTHK | JOKAa3aTeIbCTBA, IPOBOAWTH AOKA3aTEIBLCTBO 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  OKpPYXAalOUIETO  MHpa W
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. COJEPXKAHUE U TEMATUYECKOE ILIAHUPOBAHUE YUEBHOM

JTUCHUATIIUHBI

3.1. O0bem yuyeOHO#H JUCHUIIMHBI U BU/bI YUeOHOH padoThI

O0bem
Bua yyeOHOM padoThI
4acos
MakcuMmanbHasi yueOHas Harpy3Ka (Bcero) 322
Oo6s13aTes1bHAA AYAUTOPHAA yueOHAsi HATPY3Ka (BCEro) 238
B TOM YHUCJIE:
TEOPETHYECKNE 3aHATHS 116
NPaKTUYECKUE 3aAHATUS 122
CamocrosiTeqibHasi padoTa 84

[IpomexyTrouHas aTTectanus B GopMe IK3amena
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3.2. TemaTnueckuii mian yyeonou aucuunannsl OYIL.0§ MATEMATHUKA

HaunumenoBanue
pa3aesioB U TeM

Coz[epmalme yqeﬁﬂoro MaTepuaJia, IPAKTUYCCKHUE 3AaHATUH, CAMOCTOATEC/IbHasA paGOTa

O0ne

4aCcoB

YpoBennb
OCBOEHUS

1

2

4

1-i1 cemecmp

Pazgen 1.
YucaoBble 1
OyKBeHHbIE
BbIpaKeHUs

Tema 1.1.
JleficTBUTEILHbIE
ymncaa

Conep:xxanue yueOHOro Marepuaja

1 ‘ Brenenune JleiicTBuTenbHbIE ynciaa. MHOTOUYJIEHBI OT OJJHON MEPEMEHHOMN

IToBTOpenue. Pemienue 3a1a4d ¢ UCHONB30BAaHUEM CBOMCTB UMCET UM CUCTEM CUMCIICHUS, JETMMOCTH, IO U YacTel, MPOICHTOB,
Moayneii uncen. Pemenne 3a7a4 ¢ UCIOIB30BaHHEM CBOMCTB CTEleHeld W KOPHEH, MHOTOYJICHOB, ITPeo0pa3oBaHiii MHOTOUJICHOB
U JpOOHO-PalOHAJIBHBIX JMHEWHBIX, KBAJPATHBIX U IPOOHO-PAIOHATIBHBIX BBIPKEHWH, YpaBHEHHH M MX cUcTeM. Penienue
3a/1a4u ¢ TIOMOIIBIO YMCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJIHON MEPEMEHHOM, C MPUMEHEHUEM M300paKEHHs YUCIOBBIX
NPOMEKYTKOB. PellleHne 3aiad ¢ UCMOJIb30BAaHUEM YUCIOBBIX (YHKLIMH M uX rpadukoB. Mcnonb3oBaHue cBOWCTB U I'paUKOB
JMHEHHBIX M KBAAPATHIHBIX (YHKIMT, 0GPATHOH MPOMOPILHOHATLHOCTH M GyHKIMHK Y =vx. ['padudeckoe peleHne ypaBHeHHIT 1
HEPaBEHCTB.

2 | KommuiekcHbIe ymca.

Hcnonp3oBanue onepaunuii Hajl MHOKECTBAMU M BbICKa3blBaHUAMMU. Mclonb30BaHNME HEPABEHCTB U CUCTEM HEPABEHCTB C OIHOU
MIEpEMEHHOM, YHCIOBBIX IPOMEXKYTKOB, HX OOBETUHEHHWH M TMepecedeHWd. lIpuMmeHeHWe MpHU pEIIEHWH 3a7ad CBOMCTB
apu(pMETHYECKON U TEOMETPUUECKOM ITPOrPecCuu, CYMMHUPOBAHHSI OECKOHEYHOM CXOISIIEHCs] TeOMETPUIECKON MPOrPeCcCHH.
MHokecTBa (YUCIOBBIE, TeOMETpUIeCKUX (Guryp). MHOKeCTBa Ha KOOPIMHATHOW IUIOCKOCTH. XapaKTepUCTHIECKOE CBOWCTBO,
9JIEMEHT MHOXKECTBa, IIyCTOe, KOHEUHOE, OeCKOHEeUHOe MHOKecTBO. CriocoOs! 3amaHus MHOecTB [logMHOMKecTBO. OTHOMIEHUS
MIPUHAIISKHOCTH, BKIIOUEHH, paBeHcTBa. Oneparn HaJ MHOXecTBaMu. Kpyru Ditnepa. Koneunbie 1 OecKkOHEUHBIE, CUETHBIE U
HECUEeTHbIE MHOKECTBA. VICTUHHBIE U JIOXKHBIE BHICKA3bIBAHMS, ONEPALlN HaJl BHICKA3bIBAaHUSIMHU. AJreOpa BhICKa3bIBaHHI. CBA3b
BBICKa3bIBAaHUHA C MHOKeCTBaMH. KBaHTOPHI CyIIECTBOBAHMS M BCEOOIIHOCTH. 3aKOHBI JIOTHKA. OCHOBHBIE JIOTHYIECKUE MPaBHUIIA.
Pemenne norndyeckux 3aaad ¢ UCHOIb30BaHNEM KPYroB Diiepa, OCHOBHBIX JIOTHYECKHX MPaBWIl. Y Mo3akaoueHns1. O60CHOBaHUA
U JI0Ka3aTeIbCTBO B MaTeMarTuke. Teopembl. Buabl mMaremMaTHUecKuX YTBEpkKAEHUU. Buapl nokaszarensctB. MaTtematuueckas
MHIYKIUS. YTBEp)KOCHUS: OOpaTHOE aHHOMY, IPOTHBOIIOJNIOXKHOE, OOpaTHOE IPOTHUBOIOIOKHOMY IaHHOMY. IIpm3Hak u
CBOHCTBO, HEOOXOMMBIE U TOCTaTOUHBIE ycinoBus. OcHOBHas TeopeMa apudmernku. OCcTaTKu U CpaBHEHHA. AJTopuT™ EBKimaa.
Kuraiickas Teopema 00 ocratkax. Mamas Teopema depma. q-udHble cHCTeMbl cuncieHus. OyHknusa Difnepa, YUCiIo U cymma
JIeTUTeNe HaTypalbHOro yrcia. [IepBUYHbIE MPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX dHcen. J{eHCTBUS ¢ KOMIUIEKCHBIMH
yrcnami. KoMIuIekcHO conpspkeHHbIe duciaa. Moaynb B apryMeHT 4ucna. TpuroHomerpudeckas (popma KOMITIEKCHOTO YHCTA.
PenieHne ypaBHEeHN B KOMIIEKCHBIX YHCNAX.

IIpakTHYecKHe 3aHATHSA

1 | Hpakruyeckas paGota ApupMeTHUECKHEe NEHCTBHS HaJl YMCIAMH
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Teopema Buera, Teopema besy. IIpuBomumMbie n HenmpuBOAMMEIe MHOTOoWIeHbL. OCHOBHAsI TeopeMa anreOpsl. CHMMeTpUiecKue
MHorowieHsl. llenouncnenHple U IeJI03HaYHble MHOTOWIEHBL. JlnodaHToBbl ypaBHeHws. llemHbie npobu. Teopema Pepma o
cymMMme KBaaparoB. CyMMBI W psbl, METOABl CYMMHPOBaHHS M TIPH3HAKA CXOAMMOCTH. TeopeMbl O TIPHOIMKEHHH
JEUCTBUTEIBHBIX YHCEN pallMOHAJIbHBIMU. PellleHne 3a7ad ¢ MOMOIIbI0 YHCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OIHOU
NepeMEHHO#, ¢ IPUMEHEHNEM U300pa’keHNs YUCIIOBBIX IIPOMEKYTKOB. Pelienue 3a1au ¢ UCHOIb30BaHUEM YHCIIOBBIX (QDYHKIWH U
ux rpaguxos. Vicnons3oBaHue CBONHCTB U Ipa(UKOB ITMHEHHBIX M KBAJAPAaTHYHBIX (YHKIMH, 0OpaTHON IIPONOPLHMOHATBHOCTU U

H (v o
(dyHKIIMN y=;- I'paduueckoe pemeHue ypaBHEHWH W HepaBeHCTB. lIcroip30BaHME oOmepanuii Hajg MHOXECTBAMH U

BBICKa3bIBaHUAMH. VICIONB30BaHNE HEPAaBEHCTB M CHUCTEM HEPAaBEHCTB C OIHOM IEPEMEHHOM, YMCIIOBBIX NPOMEXKYTKOB, HX
o0benMHEeHU U nepecedeHuid. [IpiMeHeHre TpH pelIeHHH 3a/1a4 CBOMCTB apr(METH4ecKol M TeOMEeTPHYECKOH NpOrpeccuH,
CYMMHPOBaHUs OECKOHEUHOW CXOMSIIIEHCSI FTeOMETPUYECKOM MPOrpeccuu

2 | IlpakTrueckas paboTa ApudMeTHuecKkue NeicTBHs HaJl KOMIUIEKCHBIMU YHCIaMHU B Pa3HBIX (popmax
3aIHCH.

3 | KonTpospHas paboTa

CamocrosiTesibHas padoTa

1 | Coobrienne 0 KOMILIEKCHBIX YHCITAX.

Paspean 2.
Kopuu, crenenu u
Jorapugmel

Tema 2.1.
Kopenb crenenu n

Conep:xaHue y4eOHOro MmaTepuasa

1 | Kopens cTenenu n

2 | CteneHH C pallMOHAILHBIMH MOKA3aTEIsIMU, UX CBOMCTBA

3 | CBolicTBa CTEIIEHHU C NEHCTBUTEILHBIM ITIOKA3ATEIIEM.

CTteneHsb ¢ ACHCTBUTEIBHBIM I10Ka3aTCJIEM, CBOMCTBA CTEIICHH.

4 ‘ CBOJICTBA CTEIEHU C ACHCTBUTEILHLIM IIOKA3ATEIEM.

Crenennas GpyHKIMSA U ee cBolicTBa U rpaduk. VppanmoHanbHele ypaBHEHUS

5 ‘ CBOJICTBA CTEIEHU C ACHCTBUTEILHLIM IIOKA3ATEIEM.

N

IIpakTn4yeckune 3aHATHSA

1 | Ilpaktuyeckas pabora Perienue nppanmoHaIbHBIX YpaBHEHHIA.

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

[Ipocreiie nokazaTenbHble ypaBHEHHs U HepaBeHCTBA. [lokasarenbHas GyHKIMS U ee CBOICTBA
u rpapuk. Yucno u ¢yHkums e”.CHCTeMbl IOKA3aTeNbHBIX, JOTapHOMUUYCCKUX M HPPALMOHATBHBIX
YPaBHEHUH.

CamocrositesbHast padora

HpeseHTaumI: Pemienune HppalfMOHAJIbHBIX ypaBHeHI/Iﬁ

Tema 2.2.
Jlorapugmel

Conepxanue yueOHOro Marepuaa

1 \ Jlorapugm yucna. OcHOBHOE JOrapu(pMHUECKOE TOKIAECTBO.

12
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(reomeTpus) Jlorapudwm uucna, cBoiicTBa norapudma.
2 | Jlorapu¢m npousBeneHus1, YaCTHOTO, CTENICHH; EPEX0] K HOBOMY OCHOBAHHIO.
3 | JecsaTuynblil 1 HATYpaJIbHBIHA JOrapuMbl, YUCIIO €.
Jecstuunsiii norapudm. Harypanesslii norapudm.
4 | TlpeoOpa3oBanue JorapuMHUIECKUX BBIPAKEHHI.
5 | IIpeoOpazoBanue panMoOHAIbHBIX, HPPAMOHAIBHBIX, CTETICHHBIX, TOKA3aTEIbHBIX U JIOTApU(OMUIECKUX
BBIPAXKCHUM.
6 | [IpeoOpazoBaHue paMOHAIBHBIX, HPPAITMOHATBHBIX, CTETICHHBIX, MOKA3aTEIBHBIX U JIOTAPHU(PMHUECKIX
BBIPAKCHUI
IIpakTHueckune 3aHATHS
1 | Haxoxnenue 3HaueHui jorapudma no npomu3BoJIbHOMY OCHOBAHHMIO.
2 | IlpakTrueckas padota JlorapudmMupoBaHue U NOTCHIIMPOBAHUE BHIPAKCHUH.
3 | [IpuOnrmKkeHHbIE BHIYUCIICHUS U PEIICHUS IPUKJIATHBIX 3a/1a9
Tema 2.3. IIpakTHYecKHe 3aHATHSA
Pemenue 1 ‘ [IpakTnueckas pabora Pemenue norapupmuyeckux ypasHeHuil. KontpoJsbnasi pabora
NnNoKa3aTeJIbHBIX U HOFapI/I(l)MI/I‘-IGCKI/IC YpaBHEHUSA U HEPABCHCTBA. HOFapI/I(bMI/IqCCKaH (byHKL[I/Iﬂ M €€ CBOWCTBAa H r“pa(bm(. CucreMsl TI0Ka3aTCJIbHbIX,
JIOFapI/l(l)MI/[‘{eCKI/IX J'IOl"apI/IQ)MI/I‘-IeCKI/IX 1 MppalMOHaJIbHBIX ypaBHeHPIﬁ. Cucremsl IoKa3aTCJIbHbBIX, J'IOFapI/I(l)MI/I‘{eCKI/IX 1 MppalMOHAJIbHBIX HEPABCHCTB.
YPABHEHUI U
HEPABEHCTB. CamocrosiTeIbHast pa6ora
CocraBneHnue pe0ycoB, KpoccBOpIOB 10 pazzeny «Kophu, crenenu, jorapudmbi»
Paznea 3.
IIpsimble n
IIOCKOCTH B
NPOCTPAHCTBE
Tema 3.1. Conep:xaHue y4eOHOro Mmarepuasa
IIpsimble n 1 | OcHOBHBIC MOHATHS CTEPEOMETPHH
IIJIOCKOCTH B [loBTOpenue. Pemienme 3amad ¢ WCMONH30BAHMEM CBOWMCTB (UTYp Ha IUIOCKOCTH. PemreHme 3agad Ha JOKa3aTeNBCTBO H
NpoCTPaHCTBe. MIOCTPOEHHE KOHTpHpUMEpOB. lIprMeHeHne NpocTeMIuX JOrMYecKuX NpaBwil. PelieHue 3agad ¢ MCIOJIB30BAHUEM TEOPEM O

TpEyroJbHUKaX, COOTHOLUIEHNH B MPAMOYTOIbHBIX TPEYrOJIbHUKAX, (JaKTOB, CBA3aHHBIX C YETHIPEXYTrOJdbHUKAMU. Pemrenne 3amay
C HUCIOIb30BaHNEM (aKTOB, CBA3AHHBIX C OKPY)KHOCTSIMHU. PelreHue 3a1ad Ha M3MEpEHHs HA IUIOCKOCTH, BBIYMCICHUS IUTMH U
wronfaneid. Harnmsgnast crepeomerpus. Ilpusma, mapamnenenunesn, mupamuia, Terpasap. OCHOBHBIE TOHATHS TE€OMETPHH B
pocTpaHCTBE. AKCHOMBI CTEpPEOMETPUH U CIeACTBUS W3 HUX. [loHATHE 00 akcmomaTmdeckoM Mertoae. Teopema MeHenast mist
terpasapa. [locTpoeHue ceuyeHuil MHOTOIpaHHUKOB METOAOM ciienoB. LleHTpanbHoe mpoekTupoBaHue. IloctpoeHue ceueHuit
MHOTOTPaHHHKOB METOJIOM IPOEKITHH.

2 | Ilepecekaronyecs, MapajuleJbHbIE W CKpEIIMBAIOIIMECS TMpsiIMble. YTOJI MEXAy HNpSIMbIMH B
IIPOCTPAHCTBE
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3 | Teopems! 0 mapaIeNFHOCTH IPSAMBIX H IIOCKOCTEHl B IPOCTPAHCTBE

CxpemuBaronuyecs IpsMble B IPOCTPAHCTBE. YTOI MEXy HUMU. MeTobl HaX0XKACHUS PACCTOSHUM MEXAY CKpEIUBAOIUMUCS
OpsIMBIMH.. TeopeMbl O MapauIeIbHOCTH INPSAMBIX M IUIOCKOCTEM B MpocTpaHcTBe. IlapannensHoe NpPOEKTUPOBAHUE U
n3obpaxkenne ¢uryp. I['eomerpuyeckne Mecra TOYEK B INPOCTPAHCTBE. lleprmeHIUKYISIPHOCT TPSIMOM M TUIOCKOCTH.
OpToroHanbHOE MPOEKTUPOBAHHUE.

IIpakTHyeckue 3aHATHS 3]
1 | Ilpu3Haku B3aMMHOTO PACIIOIOXKEHUSI MPSIMBIX
2 | Yroa Mexay mpsMBIMHU.
3 | ITapamienpHOE IPOESKTUPOBAHHUE U M300paKeHNE PUTYD.
CxpemuBaronuyecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMU. MeTOo/Ibl HaXOKICHUS PACCTOSHIM MEXTy CKPELIUBAIOIINMUCS
IPSIMBIMH.
CamocrosiTesbHasi padora 6
[oaroroButs pedepar no Teme: «llapamienbHOE TPOSKTHPOBAHUE))
Tema 3.2. Copep:xaHue y4eOHOro MmaTepuaja 2
Ilepnengukyasipoc | 1 ‘ [lepneHMKyYISIpHOCTD NPSAMOM U IVIOCKOCTH, TPU3HAKU U CBOMCTBA.
Th NPAMBIX U HaxnoHHsle U mpoeknuu. TeopemMa o Tpex NepHeHAuKyiaspax. Bumel TeTtpasapoB. OpTOLEHTpHUUECKUI TeTpadJp, KapKacHBIN
ILIOCKOCTEI TeTpas’Ap, paBHOrpaHHBIN TeTpasap. [IpsMoyronbHbIil TeTpas’ap. Meauansl U OuMmenuaHsl TeTpadapa. JloctpauBaHue TeTpasapa
10 mapasuienenunesa. Paccrosaus Mexny ¢purypamu B npoctpanctse. OOLMi MepreHIUuKYIsp IBYX CKPEITUBAIONIMXCS PSMBbIX.
Vel B npocrpaHcrBe. IlepneHaukyispHble IUIOCKOCTH. Ilnomane oproroHaneHoW npoekuuu. lleprnenaukyinspHoe cedeHue
npu3Mbl. TpexrpaHHbIi M MHOrOrpaHHbIM yron. CBONCTBAa IIOCKMX YIJIOB MHOrorpaHHoro yria. CBoiicTBa IUIOCKHX U
JIBYTPAaHHBIX YIJIOB TPEXTPaHHOro yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO yIia.
IIpakTHYecKkHne 3aHATHS 10
1 ‘ Teopema o Tpex nepneHaukymsipax. [lepneHauKyssip 1 HaKJIOHHAs! K TIIOCKOCTH.
IIpr3Haky nepneHINKYISIPHOCTH MPSIMBIX M INIOCKOCTEH B MPOCTpaHCTBE. TeopeMa o Tpex MepneHIuKyIIspax.
2 | [Ipu3Haky ¥ CBOMCTBA MapauIeAbHbBIX U MIEPIEHINKYISIPHBIX IIOCKOCTEH
3 HpaKTI/I‘leCKaﬂ pa60Ta Paccrosaue oT ToukH J0 IINTOCKOCTH, OT HpﬂMOﬁ A0 IIJIIOCKOCTH, paCCTOAHUEC
MCKAY MIIOCKOCTAMUA
Bunpr MmaTeMaTHuecKux yTBepKIeHUH. Brumpl noka3aTenscTB. MaTeMaTudeckass HHAYKIUS. Y TBEpKACHUS: 0OpaTHOEe JaHHOMY,
MIPOTUBONOIOKHOE, 00pPAaTHOE IPOTHUBOIOIOKHOMY TAHHOMY
4 ‘ [TapannenpbHO€ MPOEKTUPOBAHKE U €r0 CBOMCTBA.
Bunpr MHOrorpanHukoB. Pa3BepTku MHOrorpaHHMKa. KpaTuaiimme myTH Ha MOBEPXHOCTH MHOTOTpaHHHKa. Teopema Oiinmepa.
[IpaBunbHBIE MHOTOTPaHHUKH. JIBOMCTBEHHOCTh NPaBWIBHBIX MHOrorpaHHukoB. Ilpm3ma. Ilapammenenmmern. CaoiicTBa
mapajuienenunena. I[lpsMoyrompHbeli mapamnenenmien. Haxmonaeie mpmsmbel. [lupamupa. Bumsr mmpamun.  DmeMEeHTHI
MPaBWIIBHON mupaMuapl. [lupaMuasl ¢ paBHOHAKIOHEHHBIMH peOpaMy ¥ TpaHSAMH, WX OCHOBHBIE CBoOWCTBa. [lmomamm
MTOBEPXHOCTEH MHOTOIPaHHUKOB.
5 | KontponpHas paGora
CamocrosiTesbHast padora 10

‘ CocrapicHue KpOCCBOPOOB, pe6y0013 o Teme: «B3auMHOe PACIIOJIOKCHUC MIPAMBIX U ILIOCKOCTE»
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Pazpean 4.

Kom0unaropunka
Tema 4.1. Coaepikanue yueOHOro MaTepuajia 6 2
[Mpasuia 1 ‘ DneMeHThl KoMOMHATOpUKH. OCHOBHBIC TIOHATHS KOMOMHATOPHKH.
KOMOMHATOPUKH IToTopenue. Pemenne 3aau Ha TabaHMYHOE M TpadUIeCcKOe MPEJACTABICHUC TAHHBIX
IIpakTHYecKHne 3aHATHS 8
1 | ®opmyibl yKcia epecTaHOBOK, pa3MENIeHU, COUeTaHUN
2 | IlpakTrueckast pabota Pemienne KoMOMHATOPHBIX 331a4.
3 | ®opmyna bunoma HetotoHa u Tpeyronpauk [lackans. Pemenve ypaBHeHUH CTETICHH BBITIIE 2
CrieIMaIbHbIX BHJIOB.
4 | Tlpukiiagable 3a7a49u.
CamocrosiTesibHas paboTa 8
\ Pemenne cutyarimoHHBIX 337124 C MOMOIIBEI0 KOMOMHATOPUKH 110 TPO(DIIIBHOMN CIIeITMaTIbHOCTH
Paspean S.
Koopaunarsl u
BEKTOpa
Tema S5.1Meton Conep:xaHue y4eOHOro Marepuaja 14
KOOpAMHAT B 1 \ JlekapTOBBI KOOPAMHATHI B TPOCTPAHCTBE. BEKTOPBI. 2
MPOCTPAHCTBE. Yron mexay Bektopamu. CKaJIsipHOE IPOU3BeeHNE. Y paBHEHUE MIIOCKOCTH. DopMyra pacCTOSHUS MEXKAY TOUKaMU. Y paBHEHHUE
BeKTopbl cdepbl. DopMmyra paccTOSHHS OT TOYKH JI0 TIOCKOCTH. CrocoObI 3aJaHusl MIPSIMON YpaBHEHHUSIMHU.
Pemenue 3amaq u 10Ka3aTeIbLCTBO TEOPEM C INIOMOIIBIO BEKTOPOB M METOAOM KOOPAMHAT
OK 1-9 2 ‘ VYrou mexay Bektopamu. Koopannarsl Bektopa. CKaJIIpHOE ITPOU3BEICHUE BEKTOPOB. 2
CkanspHOe Ipou3BeieHHe BEKTOpOoB. TeopemMa 0 pa3ioKeHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM
3 | KommneapHble BEKTOPHI 2
4 | KommanapHsle BEKTOpbI. Pa3noskeHune no TpeM HeKOMIUIaHAPHBIM BEKTOPaM. 2
YpaBaeHue mwiockocTi. PopMmya pacCTOSHIS MEXITY TOUKaMu. Y paBHeHHE cepsl. DopMyrna pacCTOSHUS OT TOUKH IO
mw1ockocTH. Crioco0b! 3aaHus IPSIMOH, YPaBHEHUSIMIL.
5 | Mcnonp3oBanne KOOPAMHAT M BEKTOPOB MPU PEIICHUH MaTEeMaTHYECKUX M NPUKIAIHBIX 3a/1a4. 2
6 | BexTopsl. JIeicTBUS ¢ BEKTOpaMu 2
7 | JlekapToBa cucremMa KoopJauHar B nmpoctpanctse. HepaBenctBo Komm-byHsikoBckoro. 2
IIpakTHYecKHe 3aHATHA.
1 ‘ ITpakTnueckas pabora CkansipHOE IPOU3BEICHIE BEKTOPOB. 6

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

2 | Kontponbnas paGora

CamocrositesibHast padora
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1 | Pemenue 3a1a4y Ha ACMCTBUS HAJl BEKTOpaMH

2 | Pemienue 3aad mo reme «MeToa KOOpJIUHAT B IPOCTPAHCTBE

10

2-11 cemecmp

Paznean 6.
OcHoOBBI
TPUTOHOMETPHU
Tema 6.1. Conepxxanue yueOHOro MarepuaJja 6
Tpuronomerpudeck | 1 | OcHoBHble noHsTHS. Pagnannas mepa yria. CUHYC, KOCHHYC, TAHT€HC U KOTAHT'€HC MPOU3BOJILHOTO 3
ue BbIpasKeHusl yria.
OK 1-9 Paguannas Mepa yriia, TPUTOHOMETPHUYECKAs OKPYKHOCTb. TpPHIOHOMETPHUYECKHE (QYHKIMH dYUCeT M YIoB. DopMysbl
NPUBEJCHUS, CIIOKEHHsI TPUTOHOMETPUYECKNX (YHKIMH, (OpMYNbl JBOMHOrO M TOJNOBUHHOro aprymenra. [IpeoOpasoBaHue
CYMMBI, pPa3HOCTH B TPOHM3BEJCHHE TPUIOHOMETPUYECKMX (YHKIMH, W Haobopor. Hymm ¢yHKIHMH, HOpOMEXyTKH
3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Hanbonbiiee 1 HanMmeHsblnee 3Hayenne Gpynkuun. [lepuoandeckue pyHKINM 1 HAUMEHBILIHHA
nepuojl. YeTHble 1 HeueTHbIE PYHKIIUH.
IIpakTHyeckue 3aHATHS 8
1 ‘ PanmaHHBIN METO N3MEPEHUS YITIOB BPAIEHHsI M CBSI3b C TPaJyCHON MEPOM.
OyHKIMKM «IpoOHAs 4YacTh Yucia»y y ={ X} M «uenas 4actb yucna» y =[x ]. Tpuronomerpuueckne (QyHKIHH UYUCIOBOTO
apryMeHTa y X = C0S , Yy X = s8in , y X =tg, y X = ctg . CBoiictBa u TpadMKud TPUTOHOMETpHUIECKUX (GyHKIuUA. OOpaTHbIC
TPUTOHOMETpHUUECKHE (QYHKIIMH, UX TJaBHbIC 3HAYCHUS, CBOMCTBA U rpaduKH.
2 | PanguaHHbBIi MeTO I M3MEPEHUS YIIIOB BPAIICHUSI M CBSI3b C TPATyCHON MEpPOH.
3 | Pemenne 3amau
4 | Pemenue 3ama4
Tema 6.2. Copep:xaHue y4eOHOIro MaTepuaja 6 2
DopMmy.Jibl 1 ‘ OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. DOPMYJIIbI TPUBEACHUS 2
TPUTOHOMETPHH. DopMyIbI CIIOKEHHUS] TPUTOHOMETPUYECKUX (QYHKIUH, (hopMyIIbl IpHBEACHUsI, (HOPMYJIBI IBOWHOTO apryMeHTa.
OK 1-9 2 ‘ [IpeoOpazoBaHusi TPUTOHOMETPHUECKUX BHIPAKEHHUH. 2
DopMyIbl IPUBENICHNUS, CIIOKEHUST TPUTOHOMETPUIECKUX (YHKINH, (GOPMYITBI ABOMHOTO M IOJIOBUHHOIO apTryMEHTA.
[IpeoOpa3oBaHue CyMMBI, Pa3HOCTH B IPOH3BEICHIE TPUTOHOMETPHUIECKUX (DYHKITHIA, 1 Ha000pOT
IIpakTHYecKne 3aHATHS 10
1 | OcHOBHBIE TPUTOHOMETPHUUYECKUE TOXKICCTBA
2 | ®opMyIbl CIOXKEHUS, YIBOCHUS
3 | Ilpaktuueckas pabota [IpeoOpazoBaHKe CyMMbl TPUTOHOMETPUYECKUX (DYHKIIUN B TPOU3BEICHUE
4 | IIpeoGpa3oBaHue MPOU3BEICHUS] TPUTOHOMETPUUYECKIX (DYHKITUN B CYMMY.
5 | IlpeobpazoBaHus TPUTOHOMETPUUYECKUX BHIPAKECHUH.
CamocrosiTesbHast padora 2

1 | Coobmenne «IIpouCcX0Xk/IeHHE EIMHUI H3MEPEHHS YTTIOBY
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Tema 6.3. Coaepikanue yueOHOro MaTepuajia 4
IIpocreiimmue 1 ‘ TpuroHomerpuyeckue ypaBHEHUS 51 HEPaBEHCTBA
TPUTOHOMETPUYIECK | ApKKOCHHYC, apKCHUHYC, ADKTAHI'€HC YUCIa. APKKOTaHT'€HC YUCIIa.
He ypaBHeHU, Tpuronomerpuieckue ypaBHeHns. OHOPOAHbBIE TPUTOHOMETPHYECKHE YPaBHEHHS
HEepaBeHCTBAa IIpakTH4ecKkue 3aHATHS 6

OK 1-9 1 ‘ [IpocTenme TpPUroHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA.
PelieHre MpOCTENIINX TPHTOHOMETPHYECKHUX HepaBeHCTB. [IpocTeinme CHCTeMBl TPHIOHOMETPHYESCKHX YPaBHEHHIA.
2 ‘ OO6paTHbI€ TPUTOHOMETpUYECKUE QYHKIIMH
Hynu GyHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HanGosibIiee 1 HauMeHbliee 3HaueHne (yHKIHH.
IMepuonuueckue GYHKIMU U HAUMEHbIIHH Tiepros. YeTHble U HeueTHbie QyHKIHH. OYHKINK «IpOOHAas YacTh YKUCIa» Y ={X} U
«Iernasi 4acth ymucia» y =[x]. OGparHble TpHrOHOMeTpHYecKHie QYHKIMHI, X TVIaBHbIE 3HAUCHHS, CBOMCTBA U rpaduKu
3 | KourposbHas paboTa.
CamocrosiTejibHasi padoTa 2

‘ PenreHne TpuroHOMETpUYECKUX YpaBHEHUN

Paszpen 7.

DyHKUNMN

Tema 7.1. Copep:xaHue y4e0OHOIro MaTepuaJja 6

DyHKIUH, UX 1 ‘ Oynkiuu. CoiictBa pyHKIMUA. OOpaTHbIe PYHKITHH.

CBOliCTBA JIBWKEHHMSI B IIPOCTPAHCTBE: MapaJUIeIbHBINA MEPEHOC, CHMMETPHUsI OTHOCUTEIBHO ITOCKOCTH, LICHTPAIbHASI CHMMETPHS, TIOBOPOT

n rpadukn OTHOCHTENBHO TpsMoi. [Ipeobpa3oBanue moxobus, roMoTeTus. PenieHne 3a1a4q Ha IIIOCKOCTH C HCTIONB30BAHHEM

OK 1-9 CTEpEOMETPHYECKHX MeTof0B. B3anmuo obpartuble Gpynkimu. I'paduku B3auMHO 00paTHBIX (QYHKIIMH.
2 ‘ CreneHHble, TOKa3aTeNIbHbBIC, JJOTapU(PMUYECKUE U TPUTOHOMETPHUYECKUE (DYHKITHH.
Hynu QyHKUME, NOPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambombliee U HaWMeHbIIEE 3HAYCHHE (GYHKIHH.
IMepuonuueckue ¢pynxipn. YetHoCTs 1 HeueTHOCTh GyHKUMiL. Crnokusle QyHKImHU. TprroHoMmerpudeckre GyHKIUNA Y = COS X , ¥
= sinx , y = tgx . Oynkuusy = ctg x. CoiicTBa u rpaduku TpuroHoMmerpuieckux (yHkumiiJlorapugmuieckue ypaBHEHUs U
HepaBeHcTBa. Jlorapudmudeckas GyHKIWs U ee cBoiicTBa U rpaduk. CteneHHas QyHKUHUS U ee CBOMCTBA U rpaduk
3 ‘ [IpeoOpazoBanus rpagukoB GyHKINN
Merox WHTEpBaJOB IJIsl pEHICHHS HepaBeHCTB. lIpeoOpazoBaHms TpaduKoB (QYHKIUA: CHBHT BIONHb KOOPAMHATHBIX OCEH,
PacTsDKeHHE U CKATHE, YMHOXKCHHE HA YHCIIO, OTPAXKEHUE OTHOCUTEIIBHO KOOPIMHATHBIX Oceil. ['paduueckie METOmbI perieHus
YPaBHEHUI ¥ HEPABEHCTB
IIpakTH4YecKHe 3aHATHSA. 10

1 HpI/IMepLI 3aBUCUMOCTEH MCKAY IICPEMCHHBIMU B PCAJIBHBIX ITPOLECCAX U3 CMCKHBIX TUCIUIIINH

2 | Ilpaktnueckas pabota MccrnenoBanue GyHKuuu

3 | HenpepsiBHBIE U neproanyeckie QyHKINN

4 | IlpeoOpa3zoBanusi rpaduka QyHkiuu. ['apmonnyeckue kosebanus. Ilpuknaanele 3a1auu.

JIBIDKEHUS B IPOCTPAHCTBE: MapauIebHBIN HEPEHOC, CHIMMETPHS OTHOCHUTEIBHO TNIOCKOCTH, IEHTPAIbHAs CHMMETPHS, IOBOPOT
oTHOcHTenbHO mpsiMod. [IpeoOpasoBanme monobms, romoterws. Pemenwe 3agad  Ha TUIOCKOCTH  C  MCTIOIB30BAHHEM
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CTCPCOMECTPHUICCKUX MECTOIOB.

5 | KontponsHas pabota

CamocrosiTesbHasi padora

1 | Pemenue 3a1a49 Ha HCCIIEOBAHNUE YHCIOBBIX (DYHKIIUN 3aJaHHBIX IPaQUUECKU U aHATUTHICCKH 110
MPOQIILHON CIIENUATBHOCTH

2 | CocraBnenue pedycoB 1o teme: «DyHKINH:

Paznea 8.
MHOrorpaHHHMKH
Tema 8.1. Conep:xxanue yueOHOro Marepuaja
MHuororpanauku | 1 ‘ Bepmmnsl, pedpa, rpaHi MHOTOIpaHHUKA 2
OK 1-9 IMapamrenenunen. CBoWCTBa MPSIMOYTOJBHOTO NMapajuienenunena. Teopema [Tudaropa B mpocTpaHCTBE.
2 | Ilpu3ma, ee ocHOBaHUs1, OOKOBBIE pedpa, BBICOTA, OOKOBasi HOBEPXHOCTb. 2
[IpaBunbHBIE MHOTOTPAaHHUKU. JIBOWCTBEHHOCTh MNpaBWIBHBIX MHOrorpaHHukoB. Ilpusma. [lapamnenenumnen. CaoifcTBa
napasuienenunena. [IpsMoyronbHbiid napamienenumnes. HakiioHHbIE TPU3MBL.
3 \ [Tupamuna, ee ocHOBaHME, OOKOBBIE pedpa, BICOTa, OOKOBAsi TOBEPXHOCTD. 2
[Mupamuaa. Bunel nupamua. DieMeHTHl TpaBUIbHONW MUpaMuzbl. [IMpaMuibl ¢ paBHOHAKIIOHEHHBIMU peOpaMy U TPaHsIMH, HX
OCHOBHBIC CBOMCTBA.
IIpakTHYecKue 3aHATHS
1 \ [IpakTrueckas padota CeueHus, pa3BepTKH MHOTOTpaHHUKOB. [Ltomanp moBepxHocTr. CUMMETpHS
Pa3BepTku MHOrorpanHuka. KpaTtuaifiie myTi Ha HOBEpXHOCTH MHOTOrpaHHHKa. Teopema Diinepa [1nomaay moBepxHoCTeH
MHOTOTPaHHUKOB. J[BOACTBEHHOCTh IPAaBUIBHBIX MHOTOrpaHnHUKOB. [Ipm3ma. Iapannenenunen. CBoiicTBa mapaienenumnesa.
[IpsimoyroneHelii napasienenunes. Haknorasie npusmsl. [upamuna. Bugsl mupamua. DaeMeHTs TpaBUIBHOW THPaMHUIBL.
[Mupamupl ¢ paBHOHAKJIOHEHHBIMH peOpaMu M TPaHsMH, MX OCHOBHbBIE CBOMCTBA. [1I1o1a M MoBepXHOCTEH MHOTOrPaHHHUKOB.
2 ‘ KontponbHas padoTa
CamocrosiTesibHasi padora
1 | Coobuienue «IIpaBuibHbIE U MOTYNPABUILHBIE MHOTOTPAHHUKI
2 | Pemienue 3ayau no reme: « MHOrOrpaHHUKH 110 MPOGIIBHON CIeUaIbHOCTH
Pa3znen 9.Tesa n
MOBEPXHOCTH
BpalleHusl.
I'eomeTpus
Tema 9.1. Coaepikanue y4eOHOro MaTepuajia
Hummnap, konye, | 1 | Hununap u koHyc. 2
map 2 | Hlap u cdhepa 2
OK 1-9 3 | YceyenHas mupaMuIa U YCEUEHHBIH KOHYC. 2

Terma Bpamenus: IWITHHIP, KOHYC, map u chepa. CeueHns MINHLPA, KOHyca 1 mapa. [1lapoBoii cerMeHT, mapoBor CIIOH,
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1apoBOH ceKTOp (KOHYC). Y ceueHHas MMpaMu/ia U YCeUeHHBIH KOHYC.

HpaRaneCRne 3AHATUSA

1 [ Pemenue 3anau

Dsementsl chepudeckoii reomerpun. Konnueckue cedenus. KacatenbHble MpsiMble W IUIOCKOCTH. BrucaHHBIE M ONHMCaHHBIE
chepsl. Kacaromuecs chepbl. KomOuHamuy T BpanieHus

3 | Kourponbhas paboTa

CamocrosiTesibHas padoTa

‘ Hpe3eHTauHs{ mo Teme: «KoHnueckne ceueHus U UxX IMPUMCHCHHUC B TCXHUKEC)

Paznea 10.
Hayana
MaAaTEeMaATH4YECCKOI0o
AHAJIHU3A
Tema 10.1. Copep:xaHue y4eOHOro marepuasa
HocaenoBarenbHoct | 1 | [TocnenoBarensHocTH. [loHATHE O TIpeaene MOCIETOBATEILHOCTH
u. 2 | Pemenwne 3amau
IIpousBoanas. [Monstue npexaena ¢pyHkuuu B Touke. [loHsTHe npeaena GpyHKIMU B O6CKOHEUHOCTH. AcUMITOTHI rpaduka GyHkiun. CpaBHeHHe
OK 1-9 OeCKOHEeuHO MaJbIX 1 OeckoHeuHo Oonbmux. HerpepbiBHOCTh GyHKIMHU. CBOMCTBa HenpepbIBHBIX QyHKImiA. Teopema
Beiiepimrpacca. YUncnoast nocinenoBaTenbHocThb. [Ipenen nocnenoBaTebHOCTH.
IIpakTHYecKHe 3aHATHS
1 | IlpakTuyeckas padota [Ipon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUHA. YpaBHEHUE KacaTeIbHON B
oOmiem Bue
2 | IlpaBuna u hopmynsl nuddepeHnnpoBanus
[poussonnas. KacaTenbHas k rpaduky QYHKIHUHA. YpasHeHue kacateabHol k rpaduky pynkuuu. Jnddepentmpyemocts
¢ynkuuu. IpoussonHas GpyHkuuu B Touke. MeXaHUUECKHI
3 | Bropas npou3BoHasi, €€ reoMeTPUIECKU U (U3MUECKHI CMBICIL.
4 | UccnenoBanue GyHKIIUU C TOMOIIBIO TPOU3BOHON
Touku sKcTpeMyMa (MakCHMyM U MHHEMYM). VccrenoBaHue dIeMeHTapHBIX (YHKUMHA Ha TOYKH SKCTpeMyMma, Haubombliee U
HaUMEHbIIIee 3HAYCHHE C IMOMOIIBI0 Mpom3BogHOU. [locTpoerne rpadukoB QyHKIMI ¢ MOMOIIBIO MPOM3BOIHBIX. lIpuMeneHne
NPOM3BOHOM MK pentenun 3a1a4. Haxoxknenne sxkeTpeMyMoB QYHKIMI HECKONBKUX lepeMenHbix. HepaBeHCTBO Hencena
CamocrosiTesibHas padoTa
Pemenue 3amau
Tema 10.2 Coaepikanue y4eOHOro MaTepuajia
ILromann 1 | IlepBooOpa3nas. Murterpan. HeonpeaenaeHHbIM nHTErpal
KPHUBOJIMHENHOMI 2 | IInomaap KpMBOJIMHENHHOHN Tpanenuu.
Tpaneuuu. [lepBooOpazHbIe anemenTapHbIX GyHKIMH. [Inomans kpuBonuHeiHO# Tpanennn. @opmyna HeioTona-JleiiOanIA.

OmnpeneneHHbIN HHTErpail.
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HNuTerpan

IlpakTH4yeckune 3aHATUS

OK 1-9 1 | Uuarerpan u nepBooOpa3Has
2 | Teopema Hprorona—IJleiiGHnna
[Tnomane kpuBouHEHHOH Tpanenuu. @opmyna HeroToHa-JIeiOHmMIA.
3 \ [IpuMenenne uHTerpaia K BEIYUCICHUIO PU3NYECKUX BETUYMH U TUIOIIAICH.
Brruncnenne Hnomaz[ef/i IINIOCKHUX (1)I/Il"yp u O6’B€MOB TCJI BpalllCHUA C ITOMOLIbIO UHTErpaja. MeTOI[I)I peuieHus (l)yHKIII/IOHaJ'IBHHX
ypaBHeHI/Iﬁ 1 HCPABCHCTB
4 | IlpuMmeHeHne MHTETpaIa K BBIYMCICHUIO (PU3HUYECKUX BEITMIHMH M TUIOMIAJICH.
5 | KonTponbHas pabota
CamocrosiTesibHas padoTa
\ Pemenue 3agad Ha mpuMEHEHUE OMPEIETICHHOTO HHTeTpaia
Paznen 11.

O0neMbI TEJI U
IJIOLIAAN UX

NOBEPXHOCTE.
Tema 11.1 Copep:xaHue y4eOHOro marepuasa
O6beM u ero 1 \ O6bpem u ero usMmepenue. arerpanbHas Gpopmyna oobema.
U3MepeHue. Onementsl reomerpun macc. [Tonstue odbema. OObeMbl MHOrorpaHHUKOB. OObEeMbI Tell BpallleHusl. AKCHOMBbI 00beMa. BbiBon
OK 1-9 (dbopMyn 00bEMOB MPSMOYTOIBHOIO Mapaiesenuneia, IpU3Mbl U TupaMusl. GopMyIibl Ui HaXOKAEHHST o0beMa TeTpa’jpa.

Teopembl 00 oTHOMIEHUSIX 00beMOB. [TpHItoXKeHNsT MHTErpajia K BEIYUCICHHIO 00bEMOB U MOBEPXHOCTEH Ten Bpauenus. [Lnomais
cdepuueckoro nosica. O0GbEM 1IAPOBOTO CIIOSL.
2 \ dopmyIibl 00beMa MHOTOTPAHHUKOB | TEJT BPAIICHHS
IIpakTHYecKue 3aHATHS
1 ‘ [TpakTrueckas padoTta Beraucienue miomaaeii 1 00beMOB MHOTOTPAaHHUKOB
[Ipumenenne oObeMOB Ipu pelieHnH 3a1a4. [lnomans chepsl. Pa3BepTka mpuHApa U koHyca. [1nommaas ToBepXHOCTH IIHIHHAPA
u koHyca. KoMOuHanuy MHOrOrpaHHUKOB U Ten BpaiieHus. [logodue B mpoctpancTBe. OTHOIIEHHE 00HEMOB.
2 | Beruucnenue miomanaeii 1 00beMOB TEJ BpallCHUS
3 | Breruncienue momaneii 1 00bEMOB
4 | BpruuciieHue wiomanaei 1 00beMoB.
Kombunanmu MHOrOrpaHHUKOB H Teln Bpamenus. [logodue B mpoctpancTBe. OTHOIIEHNE 00BEMOB U TUTOMIAIEH TOBEPXHOCTEH
mog00HBIX (puryp. JBIKEHHS B MIPOCTPAHCTBE: MAPAUICTBHBINA IEPEHOC, CHMMETPHSI OTHOCHTEIIBHO IUIOCKOCTH, IIEHTPaIbHAS
CIMMETpHs, TIOBOPOT OTHOCHTEIBHO MpsiMoit. [Ipeobpa3oBanne momodusi, romoreTHs. Pemenue 3a1a4 Ha TIOCKOCTH C
HCIIOJIB30BAHUEM CTEPEOMETPUICCKUX METOIOB.
5 ‘ KoHnTponpHas pabora
CamocrosiTesibHasi padora
Pemenne npakTuyeckux 3a/1a4 Ha BHIYMCIICHHE 00BEMOB U IIIOMIAACH

Pazpnen 12.
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DJIeMEeHTBI
CTATUCTHKHU U
Teopum
BEPOATHOCTEM

Tema 12.1.
CrarucTuka u
Teopus
BEPOATHOCTEM
OK 1-9

Conepxxanue yueOHOro MarepuaJja

1 ‘ DIEMEHTBI TEOPUH BEPOSITHOCTEN

BeposiTHOCTD U cTaTucThKa, Joruka, Teopus rpadoB 1 komOunaTopuka IloBropenue. Vcronp3oBaHue TabaUI M qUarpamMM i
MIPE/ICTaBJICHUs] JIaHHBIX. PelneHue 3aqady Ha NPUMEHEHHE OIMCATENbHBIX XapaKTEpUCTHK YHUCIOBBIX HAaOOpOB: CpEIHHX,
HauOOJBIIET0O MW HAMMEHBUIEr0 3HAUYCHWs, pa3Maxa, AWCIEPCHH W CTaHAApPTHOTO OTKIOHEHMs. BblYMCIIeHWE YacToT |
BEPOSTHOCTEH COOBITHI. BpIuncieHHe BEpOSTHOCTEH B ONBITAX C PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMH  HCXOAaMHU.
Hcnonb3oBanre KOMOMHATOPUKHU. BhluncieHne BEpOSTHOCTEH HE3aBHCHUMBIX cOObITHH. Mcnonb3oBanue (GpopMysbl CIIOKEHHS
BEPOSITHOCTEH, auarpamm Oinepa, aepeBa BeposTHocTeil, (opmyinsl bepHymmu. BeposTHOCTHOE MpOCTPaHCTBO. AKCHOMBI
TEOpPHUH BEpOATHOCTEH. Y CIoBHAs BEpOATHOCTh. [IpaBmiio ymHOXKeHHs BepoaTHocTel. DopMmyna nonHoi BeposTHOCTH. DopMyna
baiieca.

HI/ICerTHLIC CJ'Iy‘-IafIHbIC BCJIMYUHBI U PACIPCACICHUA. CoBMecCTHEIE pacnpeacjacHus. PacnpeneneHI/Ie CYMMBI U NIPOMU3BCIACHUS
HE3aBUCHUMBIX CIIy4alHBIX BEIMYMH. MaTeMaTUYecKOoe OXXMIAHUE W JAMCHEpCUs CIIy4allHOM BenW4MHbL. MartemaTuueckoe
OKUJAHWE U JUCIEPCHUsl CYMMBbl CIy4alHbIX BEIMYMH. buHHapHas ciydaliHas BeEIMYMHA, pacupenesieHue bepHymiu.
I'eomeTpudeckoe pacnpeneneHue. buHoMuaabHOe pacnpesesieHne U ero cBoicTBa. ['unepreomerpryueckoe pacnpeieneHue U ero
cBoiictBa. HemnpepbiBHbIE ciydaliHble BenMuYuHbL. [IMOTHOCTH BeposTHOCTH. DyHKUMA pacnpeneneHus. PaBHoMepHOe
pacnpenenenue. IlokaszarenbHoe pacnpenenenue, ero napamerpel. Pacnpenenenue Ilyaccona u ero nmpumenenue. Hopmansaoe
pacupenenenue. @ynkuusa Jlamaca. [Tapamerpsl HopmManbHOro pacrpenenenus. [Ipumepsl ciydyaliHbIX BEIMYMH, IOAYMHEHHBIX
HOPMaJILHOMY 3aKOHY (TIOTPEIIHOCTh U3MEpEHUH, pocT yenoBeka). LlenTpanbHast npeznensHas Teopema. HepaBeHctBo UeObliiesa.
Teopema UeObiieBa u Teopema beprysutu. 3akoH Gonbinuix uncen. BeiOopouHblit MeTo ] u3MepeHust BeposiTHocTel. Ponb 3akoHa
0oJBLINX YHCEN B HayKe, Ipupoe 1 obmectse. Kopapuanus qByx ciaydalHbIx BenuuuH. [loHsTre o ko3dduumenTe Koppesuu.
CoBMecTHbIE HAOJIOJICHUS] IBYX CIy4aiHBIX Benu4nH. Beioopounslil koaddunment koppensinuu. JlnneliHas perpeccusl.

IIpakTHYecKkue 3aHATHS

1 HpaKTI/I‘IeCKaﬂ pa60Ta Pemenne IMPAKTHUYCCKUX 3a1a4 C IPUMCHCHHUEM BEPOATHOCTHBIX MCTOI0B.

Cratuctuueckas runore3a. CTaTUCTHKA KPUTEPHUSI U €€ YpOBEHb 3HAYMMOCTH. [IpoBepka mpocTenux runore3. OMIHpPHIECKHE
paciipesieNieHlss M MX CBA3b C TEOPETHUECKHMHU paclpeieneHusiMu. Panrosas koppensuus. I[locTpoeHne COOTBETCTBHH.
HHbeKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUs. buekuuu. [{uckpernas HempepblBHOCTH. [lpunmun dupuxie. Konuposanue.
JBonunas 3ammck. OcHOBHBIE TOHATHS Teopuu TpadoB. [epesrs. [Bonunoe gepeBo. Ces3HOCTh. KoMIOHEHTHI cBsi3HOCTH. [lyTn
Ha rpade. DitnepoBsl U ['aMUIBTOHOBHI MYTH.

2 Pemenue 3amay

CamocrosiTesibHas padoTa

Pemenne 3amaq Ha OIPCACIICHUC BCPOSITHOCTH COOBITHI

Pa3nen 13
YpaBuenus u
HEPaBEHCTBA

Tema 13.1.

Conepxanue yueOHOro Marepuasa
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Pemenue
YPaBHEHUIl U
HEPaBeHCTB

OK 1-9

1 ‘ YpaBHEHHsI, HEPABEHCTBA M CUCTEMBI YPABHEHUM.

HOFapI/I(l)MI/I‘leCKI/Ie YpaBHCHUA U HCPABCHCTBA. HOI‘apI/I(i)MI/IquKaFI (1)yHKIII/I$I U €€ CBOICTBa U rpa(bmc CucreMsl I10Ka3aTCJIbHbBIX,
J'IOFapI/I(l)MI/I"IeCKI/IX n  HppaliMOHAJIbHBIX ypaBHCHHﬁ. CucreMbl ypaBHeHI/Iﬁ C TIapaMeTpoM. CucreMsl I1I0Ka3aTCIbHBIX,
JIOFapI/I(l)MI/I‘{eCKI/IX 1 MppaliOHaJIbHBIX HCPABCHCTB.

2 ‘ HpI/IMeHeHI/IC MAaTCMAaTUYCCKHUX MCTOJOB IJIA PCIICHUA COACPIKATCIIbHBIX 3aaa4

Pemenne 3a7a4 ¢ MCHONb30BAaHUEM TIPAIyCHON Mepbl yria. MoAydb YHCia M €ro CBoiicTBa. PeleHue 3ajad Ha IBIKEHUE H
COBMECTHYIO PabOTy C MOMOIIIBIO JTHHEHHBIX U KBAPATHBIX, IPOOHO-PAMOHAIBHBIX YPABHEHHUI U MX CUCTEM. PelieHue 3amad ¢
MOMOIIBI0 YHCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OIHOW IEPEMEHHOH, ¢ MPUMEHEHHEM H300paXKEHHUS! YHMCIIOBBIX
npoMeKyTKOB. HepaBeHCTBa O cpeaHuX.

IlpakTH4yeckune 3aHATUS

1 | OcHOBHBIE TPUEMBI PELLIEHUS] YPABHEHHH.

2 | IlpakTrueckas pabota Pemenne cucreM ypaBHEHHIA

Tpuronomerpuueckue ypaBHeHHs. OJJHOPOIHBIE TPUTOHOMETPUUECKUE YpaBHEHH. Pemennie mpocTeimmx TpUroHoMeTpUIECKUX
HepaBeHCTB. [IpocTeiiue CUuCTEMbl TPUTOHOMETPUYECKUX YPaBHEHUN

3 ‘ Hcnonb3oBanue cBOMCTB U rpadukoB PyHKIUH 17151 pelIeHUs] ypaBHEHUHM U HEPABEHCTB

Pemienue 3aaa4 Ha IBM)KEHUE U COBMECTHYIO paOOTy, CMECH U CIUIABBI C IIOMOLIBIO JINHEHHBIX, KBaJPATHBIX U IPOOHO-
palMOHAJILHBIX YpaBHEHHUH U uX cucTeM. [IpiMeHeHre npon3BoHoil B ¢pusuke. [IpumeHeHre 00bEMOB NIPH PElICHHUH 3a/1a4.

4 \ Hrorosass KOHTpoJIbHasi padoTa

CamocTosiTesibHasi padboTa

1 \ Pemenue 3aga4 no reme: « YpaBHEHUS! U HEPABEHCTBA»

Bcero:
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4. CIIMCOK UCTOYHHUKOB

OcCHOBHbBIC HCTOYHHKHU:
1. bammmakos, M. . MaTtematuka: yueO. sl UCTIOJIB30BAHUS B Y4EOHOM Mpoliecce
oOpazoBatenbHbiX yupexaenuit CIIO / M. W. bammakoB. — 5-¢ uzAd., crep. —
Mocksa: UL «Akagemus», 2018. — 256 c. — [PekomennoBano ®I'AY «OUPO» .

— TekcT: HemoCPEICTBEHHBIN.

JlonoTHUTEIbHbIe HCTOYHUKH:

1. ManasH, A. A. 'eomeTpruyeckue MOCTPOEHUSI HA MJIOCKOCTU M B MPOCTPAHCTBE:
3aJayd W pemieHus: yuyed. mocobwe s CTYAeHTOB  00pa3oBaTelbHBIX
yupexaeHuil cpenl. npod. obpazosanus / A. A. JagasH. — 2-e uzn. — Mocksa:
OOPYM: NHOPA-M, 2020. — 464 C. — URL:
https://znanium.com/catalog/product/1082973 (nara oopamenus: 01.03.2022). —
Pexxum nocryna: miist 3apeructpup. unrareneid IbC. — TekcT: 371eKTpOHHBIN.

2. lamassH, A. A. Maremaruka: y4e0. JUIsi CTYIGHTOB 00pa30BaTeIbHBIX
yupexaenuii cpen. npod. odpazoBanus / A. A. lagasH. — 3-e u3f., UCIp. U JOM.
— MockBa: @opym: HHUI[ HNHOPA-M, 2021. - 544 c¢. - URL:
https://znanium.com/catalog/product/1214598 (nmata obOparmenus: 01.03.2022). —
Pexxum nocryna: miist 3apeructpup. unrateneid 9bC. — TekcT: 371eKTpOHHBIN.

3. HanmasH, A. A. COOpHHK 3a7a4 10 MaTeMaTHKe: y4eb. mocobue Iy CTYJIEeHTOB
o0pa3zoBaTeIbHBIX YUpEKICHHUN cpell. pod. oOpazoBanus / A. A. JlagasH. — 3-¢
m3n. — MockBa: ®OPYM: HUHOPA-M, 2021. — 352 c¢. — URL:
https://znanium.com/catalog/product/1362444 (nara o6pamenus: 01.03.2022). —
Pexxum nocryna: mist 3apeructpup. unrateneid IbC. — TekcT: 3J1eKTpOHHBIN.

4, Iumnosa, JI. 1. MaremaTuka: y4e6. mocoobue st CTyJACHTOB 00pa30BaTEIbHBIX
yapexaeHuid cpen. npod. obpazoanus / JI. W. Illunoma, A. E. Illumos. —
Mockaa: NHOPA-M, 2020. — 238 C. - URL: URL:
https://znanium.com/catalog/product/1127760 (mata obopamenus: 01.03.2022). —
Pexxum nocryna: nis 3apeructpup. unraresneit 9bC. — TekcT: 37IeKTPOHHBIM.

5. IOxHo, H. C. MaTtemaTuka: y4e0. isi CTYZICHTOB 00pa30BaTEIbHBIX YUPEIKICHUN
cpen. mpod. odpazoBanus / H. C. FOxno. — Mocksa: UHOPA-M, 2022. — 204 c.
— URL: https://znanium.com/catalog/product/1796822 (mata oOpaiieHus:
01.03.2022). — Pexxum nmoctyma: juist 3apeructpup. yutarencit ObC. — Tekcr:
3JIEKTPOHHBIMN.

IMepuoauyeckue u3gaHus (0Te4eCTBEHHBIE KYPHAJIbI):

1. IlpodheccnonansHoe 0Opa3zoBaHue B coBpeMeHHOM mupe: Professional education
iIn the modern word: BcepoccHiiCKHMI Hay4YHBIM JKypHAI / ydpeauTelb
denepanbHOE TOCYIApCTBEHHOE OIOHKETHOE O00pa30BaATEIBHOE YUPEKICHHUE
BbiclIero  oOpa3zoBanusi «HoBocuOUpCKME  rOCyapCTBEHHBIM — arpapHbIi
yauBepcutet». — 2011 - . — HoBocubupck: ®I'YII «M3natensctBo CO PAHY,
2020 -. -ExexBapt. — TekcT: HEMOCPEACTBEHHBIH
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2.

3.

CrnpaBo4YHMK KaJpOBUKA: JKypHaJ pPYKOBOJIUTENS KaApOBOM  CIyKObl /
yupeauteab OO0 K®II «Aktuony. - 2011 —. - MockBa: OO0 «MIDOP», 2018
- . - Exxemec. — TekcT: HEMOCPEACTBEHHBIMN.

VYpapnenue npoekTaMu: HHOOPMAIMOHHO-aHATUTHYEeCKHM xypHail. — 2004 - .
— MockBa: OOO «HckyccTBo ympaieHus npoekramm», 2020 - . - Exemec. —
TekcT: HenmocpeACTBEHHBIN.

HNuTepHer-pecypesbl:

1.

2.

3.

Bes matemaTnka B OJHOM MecTe — maTeMatudyeckui moprtan: calt. — URL:
http://www.allmath.ru (mata oopamenus: 01.03.2022). — TekcT: 2IEKTPOHHBIN.
Enunoe okHO pgoctynma Kk oOpa3oBaTenbHbIM pecypcam: cabt. — URL:
http://window.edu.ru/ (nara ooparenus: 01.03.2022). — TekcT: 3J€KTPOHHBIHA.
Matemartuka: cipaBOYHUK (GOpMYI MO anredpe W reOMEeTPHUH, PEIICHUs 3a1ad |
npuMepoB.  Maremaruyeckue — gopmyiasl  on-line:  caiit.  —  URL:
http://lwww.pm298/ru (nata ooparienus: 01.03.2022). — TekcT: 3€KTPOHHBIH.

. CBoOognast Martematmka: caiit. —  URL: http://www.free-math.ru (nara
obpamenusi: 01.03.2022). — TekcT: 2MeKTPOHHBIN.
. denepasibHbIi LCHTP UH(POPMALIMOHHO-00pa30BaTEIbHBIX pecypcoB

MunuctepcTBa oOpasoBanusi u Hayku: caidt. — URL: http://eor.edu.ru (mara
oOpamienusi: 01.03.2022). — TekcT: 3JIeKTPOHHBIH.
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