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IMosicHuTeAbHAA 3aIIMCKA

Pabouast mporpamma 1o npeamery Matematuka (MPaKTUKyM 110 PEIICHUIO 3a1a4) B 11-m
KJIACCE COCTaBJIEHa B COOTBETCTBUM ¢ DeepanbHbIM T'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM CpEAHEro oOIero oopa3oBaHus C y4eTOM MPUMEPHOM OCHOBHOI 00pa3zoBaTesIbHOM
porpaMMbl CpeHero odmero oopazoBanus MuHUCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoit
denepanuu.

[Tpu cocTaBiieHnH TPOrPaMMBbI OBLTU YYTCHBI HOPMATHBHBIC JOKYMEHTBI:

o  ®enepanbhbiii 3akoH PO «O06 ob6pazoBanuu B Poccuiickoit deneparumny;

e @ecnepanbHBIi  TOCYJapCTBEHHBIN  oOpa3oBarenbHbI  cranmapt  (IIpukas
Muno6puayku Poccun ot 17.05.2012 N 413 (¢ usmeHenusmu) «O0 yTBEpKIAEHUU
denepanbHOT0 rocy1apcTBEHHOIO CTaHapTa CPEeIHEro 00IIero 00pa3oBaHus»,

o denepanbHBINA MEpeYeHb PEKOMEHIOBAaHHBIX yueOHUKOB Ha 2022-2023.

e OcHoBHasi oOpa3oBareibHas MporpaMma cCpeaHero obmero o0Opa3oBaHUS
KupoBckoro 0651acTHOTO rocy1apcTBEHHOTO 00111€00pa30BaTeIbHOTO aBTOHOMHOTO
yupexkaenus «KupoBckuil ¢usznko-matematuueckuid nunei»y Ha 2022-2023
y4eOHBIN TOJ.

e Pabouas nmporpamma Bociutanus Ha 2022-2023 yueOHBIN TO1

[Ipu cocraBieHuu nporpamMmbl paccMaTpuBaercs yueOHo-meToauueckuit komiuekT (Y MK)

1o anredpe U HayaJlaM MaTeMaTUYeCKOro aHajau3a_ ;

aBTopsl: [IpaTyceBuu M.., Cton6os K.M., 'onosun A.H

CocraB YMK 10 anredpe u HauanaM MaTeMaTHYECKOrO aHalIu3a:

[IparyceBuu M.{., Cron6oB K.M., T'onoBun A.H. Anrebpa u Hauana mMaTeMaTH4eCKOTO
aHamm3a. 11 k.. Matemaruka: anrebpa M Hayajlla MaTe€MaTU4YeCKOrO aHalu3a, FeOMEeTpus.
Anrebpa ¥ Havajna MaTeMaTHYecKoro aHanusa (yriayOsieHHbl ypoBeHb), AO "WU3marenabcTBO
"[Ipocsemienue", 2017.

Anrebpa u Havajma MareMaTH4ecKoro aHanusa. Jumakrtuyeckue Marepuansl. 11 kiacc:
npodui. yposens/ B.H.Conomun, K.M. Cron6os, M. .IIpatyceBuu. _ M.: [Ipocsemenue, 2010.

Anrebpa ¥ Hayajma MaTeMaTHuecKkoro aHammsa. 11 kmacc. YriyOneHHBIH YpOBEHb.
Metoanueckue pekomennanuu. /Ipamycesuu M.A. u op. . _ M.: IlpocBemmenue, 2017.

[IparyceBuu M.{., Cron6oB K.M., T'onosun A.H. Anre6pa um Hayajia MaTeMaTH4eCcKOro
aHamm3a. 11 xin.: YueOHUK a1 00meoOpa3oBaTeNbHBIX YUPEXKAECHUH ¢ YIrIIyOJEHHBIM U
npodWIEHBIM U3ydeHHEeM MaTeMaTHKu. - [Ipocsemenne, 2017

[Ipu cocTaBneHNH IpOrpaMMbl paccMaTpuBaeTcs yueOHo-MeToanueckuii kommiekT (YMK)

10 TEOMETPHH _;

aBTopsl: [loTockye E.B., 3BaBuu A.I.; uznarensctso pocda, 2008.

CocraB YMK 1no reomerpuu:

Marematuka. ['eometpus 11 knace. YueOHuk. YrinyOaeHHslil ypoBenb- A.I'. Mep3isik, B.M.
[Tonsaxos, J.A. Homuposckuit. OOO "Uznarensckuit nentp BEHTAHA-I'PA®"; AO
"NznarensctBo "[Ipocsemenue", 2021

Marematuka. ['eometpust 11 wmacc. CamocTosiTelbHBIE M KOHTPOJIBHBIC PabOTHI.
VYraoy6nenusiii  ypoBeHb- A.I. Mepsnsak, B.M. Ilonskos, JI.A. Homuposckuii. OOO
"Nznatenbckuii ieHTp BEHTAHA-TPA®"; AO "U3narensctio "lIpocremenne”, 2021

IIpenmer maremaTuka (IPAKTHKYM I10 PELLICHUIO 32/124) BXOAUT B 00pa30BaTe/IbHYIO
nporpammy (00s13aTeJIbHAS 4aCTh, YaCTh (popMHUpyeMasi y4aCTHUKaMHU 00pa30BaTe/IbHbIX
oTHoueHui) yueOHoro miana KOI'OAY K®MJI, B npeaMeTHy10 00J1aCTh MATEMATHKA.

YueOHno-meronuueckuii kommuiekt (YMK), cocrosmmii U3 y4eOHUKOB M 33/1aYHUKOB,
METOAMYECKUX TTOCOOUH, MpeaHa3HaueH s 00ydeHuss Matemartuke yuamnmuxcs 10—11 kmaccos



C yrimyOneHHBIM U MPOQPIIBHBIM H3ydeHneM. M3ydeHne mporpaMMHOTO MaTephaia pacCYuTaHO
Ha 2 yaca B HeJeJ10 (Bcero 68 yacos B roja)

B ocHOBe KOHIIENIIMYU MpeiaraeMoro Kypcea JeKar UaeH JaTbHEeUero GopMupoOBaHUs U
Pa3BUTHUS KOHCTPYKTUBHO-TIPOCTPAHCTBEHHOT'O BOOOPAKEHHUS, & TAK)KE TAKMX Ka4eCTB
yyanmxcs, Kak HHTEJUICKTYaIbHAst BOCHPHUUMYHUBOCTH K HOBOW HH(OPMAITIH, THOKOCTh U
HE3aBHCHMOCTh JTOTMYECKOI'0 MEIIIICHHS.

Kypc ocyrecTBiser Jorudeckoe yrnopsaoueHue CBOMCTB (PUTyp, KOTOPHIE BBICTYIAIOT B
ONPECIICHHOM JIOTUYECKOM CBA3HM, YCTAaHABJIMBAEMOU CUCTEMOM ONPEAEICHU, aKCUOM U
TEOpeM.

DTOT KypcC J1aeT BO3MOYKHOCTh yYalTUMCS TOATOTOBUTHCS K UTOTOBOM aTTECTALIMH U
BCTYIUTEIBHBIM 3K3aMeHaM B By3bl. OCHOBHBIC YAaCTH YU€OHUKOB U 33JJAYHUKOB IMOJTHOCTHIO
COOTBETCTBYIOT (eficpalibHOMY KOMIIOHEHTY ["'ocyaapcTBEeHHOTO 00pa30BaTeIbHOTO CTaHaaApTa
cpenHero (MMOJIHOT0) 001Iero oopa3oBaHus MO MaTeMaTHKE (Kypca anreOpsl U Havana
MaTEeMaTHYECKOro aHallu3a U Kypca FeOMETPHH ) JUIS KJIACCOB C YIIyOJIEHHBIM U MPOQPUIbHBIM
M3y4EeHUEM MAaTEMAaTUKHU; TOMUMO TEKCTa, COJIEPHKAIIETO MPOrPaMMHBIA TEOPETHUECKUI
Marepual.

Ilpozpamma no mamemamuxke: anzedpa u HawaIa MAMEMAMUYECKO20 AHAIU3A,
2eomempus, HANPAeIeHa HA Peanu3auulo CUCHEMHO-0eAmMe1bHOCIMHO020 N00X00a K npoyeccy
00yueHus, Komopwlii odecneyusaem:
® [IOCTpOCHHE O0pa30BaTEIBHOIO Tpolecca ¢ YYETOM HWHAWBUIYAIBHBIX, BO3PACTHBIX,
TICUXOJIOTUIECKUX, (PU3NOJIOTHUECKUX OCOOCHHOCTEH U 30POBbs 00yUYarOIINXCs;
(opMHpOBaHKE TOTOBHOCTH 00YYaIOIIUXCS K CAMOPA3BUTHIO U HENIPEPHIBHOMY 00Pa30BaHUIO;
(dbopMHUpOBaHNE aKTHBHON Y4eOHO-TIO3HABATEILHOU JESITEIbHOCTH 00yUYaromInXCs;
(bopMHIpOBaHKE TTO3UTUBHOTO OTHOIICHHS K MTO3HAHUIO HAYYHOH KapTHUHBI MHPA;
OCO3HAHHYIO OpTaHHW3aIMI0 OOYYAIONIMXCS CBOEH NEATENBPHOCTH, a TaKKe aJeKBaTHOE e&
OLICHUBAHHE;
® [IOCTPOEHHE pa3BUBAIOIIEH 00pa30BaTEIbLHON Cpeibl 00ydeHus.
H3yuenue ymoii npozpammosl HANPAGIEHO HA 0OCMUMCEHUE CIEOYIOUUX Yenell:
® CHCTEMHOE W OCO3HAHHOE YCBOEHHE Kypca areOphl M Hayajl MaTeMaTHYeCKOTO aHaJIH3a,
¢ (QopmMHpOBaHME MATEMATUIECKOTO CTUJISI MBIIIUICHHUS, BKITFOUAIOIIETO B CE0s1 HHIIYKIIUIO U
JeTyKIMI0, 0000IIeHNne U KOHKPETU3AIUI0, aHAJIN3 U CUHTE3, KIIaCCU(PUKALINIO U
CHCTEeMaTH3alnIo, abCTparupoBaHue U aHAJIOTHIO;

® pa3BUTHE HHTEepeca OOYUYaAOUINXCS K U3YUEHUIO aJireOphl U Hadyal MaTeMaTHYeCKOTr0 aHaIN3a;

® CIIOJIb30BaHME MaTeMaTHUECKUX MOJIENeH /s pellieH s IPUKIAHbIX 3ajiay, 3a/1a4 U3
CMEXHBIX JTUCLHIUINH;

® IIPHOOPETEHNE OMBITA OCYIIECTBICHUS yIeOHO-NCCIIEOBATEIBCKON, IPOSKTHOM 1
WH(POPMAIIMOHHO-TTO3HABATEIILHOH 1A TEIIHOCTH;

® pa3BUTHE UHAMBHUIYATbHOCTHU U TBOPUECKUX CIIOCOOHOCTEH, HApaBI€HHOE Ha MOJITOTOBKY
BBIITYCKHUKOB K OCO3HaHHOMY BbIOOpY Mpodeccuu.

VY4eOnblii npeamer MaremaTnka: anreOpa W Hayajla MaTeMaTHUYECKOTO aHalu3a,
reoOMeTpHsl BXOAUT B MepeueHb y4eOHBIX MPEIMETOB, 0053aTeNbHBIX A U3YYEHHs B CpeaHen
(monHOM) oOmeoOpa3oBarenpHOM ImIKoJNe. JlaHHas mporpamma IMpeaycMaTpuBaeT H3y4YeHHE
npeaMmera Ha yriayonéHHoM ypoBHe. [Iporpamma peanusyeT aBTOPCKHE HJIEH Pa3BUBAIOIIETO
oOyueHus anredpe M HayaJlaM MaTeMaTHYeCKOTo aHalln3a, KOTOPOE JOCTUTAeTCS OCOOEHHOCTAMU
U3JIOKEHUSI TEOPETUYECKOr0 MaTrepuana M CHUCTEMOM YNpaXHEHWH Ha CpaBHEHHUE, aHAIU3,
BbIJIEJICHHE TJIABHOTO, YCTAHOBJIEHUE CBSA3EH, KilacCU(pUKalnio, 00001eHIe U CUCTEMAaTU3AIIHIO.

Pabouas mporpamMma obecrieunBaeT JOCTH)KEHUE IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOCHMS
yueOHOro mpenMera «MarTemaTuka: ajreépa M Hayajga MaTeMaTHYeCKOro aHaJmn3a,
reoMerpusi (MPaKTHKYM MO pelIeHHI0 3aJad)», BKIOYas MOAYIH «AJredpa W Hadaja
MaTeMATH4YeCKOoro anajmsa» u «I'eomerpus».

O01mas xapakTepucTHKA MOLYJIs



«Anredpa u HayaIa MaTeMaTH4YecKoro anaiausa» B 10-11 kiaccax

Conepkanre Kypca anreOpbl W Hadall mMaremaTHdyeckoro anammsza B 10—11 kmaccax
IIPEJICTABJICHO B BUJE CIEAYIOLUIUX CONEPIKATEIbHBIX Pa3/IEOB:

«Yucna u BeTMYUHBDY,

«BripaxkeHus1»,

«YpaBHEHUS U HEPABEHCTBAY,

«DyHKIUNY,

«ONeMEHThl MaTEMAaTUYECKOT0 aHAJIN3a»,

«neMeHThl KOMOWHATOPUKH, BEPOSTHOCTH U CTATUCTUKUY,

«Anredpa 1 Hauaa MaTEMaTHYECKOr0 aHAJIN3a B UICTOPUYECKOM Pa3BUTHHY.

B pazpene «Uucina u BeNMUMHBD) pPacHIMPSAETCS IHOHIATHE YHUCIA, KOTOPOE CILYKUT
(GyHIaMEHTOM TMOKOrO M MOIIHOTO ammapara, UCHOJIb3YEMOro B PELICHHMHM MaTeMaTHYeCKHX
3aJa4 M B PEIICHHMH 3a/Jad CMEXHbIX AMCLUUIUIMH. Marepuajl JaHHOIO pasjiena 3aBepllacT
COZIep KATENIbHYIO JIMHUIO LIKOJIBHOIO Kypca MaTeMaTuku «Hucia u BeIMYUHBI.

OcoOeHHOCThIO pa3zena «BeipaxeHus» SBISETCA TO, YTO MAaTepUall U3y4aeTcsl B pa3HbIX
Temax Kypca: «llokasarenbHas u Jorapupmuueckas ¢(yHKUMH», «TpuUroHomerpuyeckue
bynkuuny, «Crenennas pyHkuus». [lpu u3ydennn 3toro paszzaena GopMUpyeTcs mpeIcTaBIeHUe
O TNPUKIAJHOM 3HAYEHUU MATEMaTHUKU, O IE€PBOHAYAIBHBIX MPUHLIMIAX BBIYUCIUTEIbHON
MaTeMaTuku. B 3ajaum u3ydeHus pasjena BXOAWT pa3BUTHE YMEHMs pelarh 3ajaudd
panMoHaIbHBIMU METOJIAMH, BHOCUTh HEOOXOJMMbIE KOPPEKTUBBI B XO/1€ PEIICHUS 3a1a4H.

OcoOeHHOCTBIO pa3ziena «YpaBHEHHS U HEPABEHCTBA» SBISETCS TO, YTO MarepHal
u3yyaercs B pa3HbIXx Temax Kypca: «llokasarenpHas u sorapudmuyeckas GYHKIHNRY,
«Tpuronomerpuyeckre GpyHkuun», «Crenennas GpyHkusy. MaTepuan JaHHOTO pa3zieia HOCUT
IPUKIIQJHOM XapaKTep U yYUTHIBAET B3aMMOCBS3b CUCTEMbI HAYYHBIX 3HAaHUI U METO/]a O3HAHUSA
— MAaTeMaTH4YEeCKOr0 MOJEIUPOBaHUs, O0IaJaeT IHUPOKHUMH BO3MOXHOCTSAMHU JJIs Pa3BUTHS
AITOPUTMUYECKOTO  MBILIUIEHHUs, OO0ECleYrBaeT OMbIT  MPOJYKTHBHOH  JEATeNbHOCTH,
o0ecneurBaoIIUi pa3BUTHE MOTUBALIMU O0yUYEHUS U UHTEJIEKTA.

Paznen «®yHKuMH» pacummpseT Kpyr 3JeMEeHTapHbIX (DYHKIMHA, M3y4eHHBIX B Kypce
anredpel 7-9 KjlaccoB, a TaK)Ke METOJI0B UX uccienoBaHus. Llenbio u3ydeHus 1aHHOro paszaena
ABIsIeTCS (OPMHUPOBAHNE YMEHHUS COOTHOCUTH pealibHbIE 3aBUCUMOCTHU M3 OKPY’KAIOLIEeH )KU3HU U
U3 CMEXKHBIX JTUCIHUIUIMH C 3JIEMEHTApHBIMU (YHKIMSIMH, HCIOJb30BaTh (YHKIIMOHAIbHBIE
npeacTaBiIeHus s pemeHus 3anad. COOTBETCTBYIOIIMK MaTepual CIIOCOOCTBYET Pa3BUTHUIO
CaMOCTOSITEJIbHOCTH B OpraHU3alliy U [IPOBEICHUH UCCIIEJOBaHUM, BOOOpaXXKEHHUSI U TBOPUYECKUX
CIIOCOOHOCTEH yyaruxcs.

Marepuan pasznena «9JI€MEHTbl MATEMaTUYECKOT0 aHAJIN3a», BKIIOYAIOIINUN B €051 TEMBI
«ITpousBosHas u e€ npuMeHeHue» u «MHTerpan u ero NnpuMeHeHue, (OpMUPYET NMPeICTaBICHUS
00 00ImKX UJesX U METOaX MaTeMaTu4eckoro aHanu3a. Llenb nuzydenus pasnena — npUMeEHEHNE
anmnapara MaTeMAaTUYECKOTO aHaln3a JUIsl pEICeHHUs MaTeMaTHYeCKUX M NPAaKTHYECKHX 3ajad, a
TaKXe JJIs J0Ka3aTelIbCTBA Psijia TEOPEM MaTeMaTUYEeCKOro aHaln3a U T€OMETPHUH.

Conepxanue paszzaena «DJIEMEHTbl KOMOMHATOPHKH, BEPOSTHOCTH W CTATUCTHUKM»
packpblBaeT NPUKIATHOE M TPAKTUYECKOE 3HAYEHHE MaTeMaTHKH B COBPEMEHHOM MHUpE.
Marepuan JaHHOTO pasjena CHocoOCTBYeT (OPMHPOBAHUIO YMEHHUS BOCIPHHHUMATh,
MPECTaBIATh U KPUTUYECKH aHAIM3UPOBaTh MHPOPMAIHUIO, MPEJCTABICHHYIO B PAa3JIMYHBIX
¢dopmax, MOHMMAHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCHMOCTEH.

Paznen «Anrebpa u Hauvanma MaTeMaTHUYECKOrO aHallM3a B HCTOPUYECKOM Pa3BUTHUN»
MO3BOJISET Cc(POpPMUPOBATH NPEACTABICHHE O KYIbTYPHBIX M HCTOPUYECKHX (haKTopax
CTaHOBJICHUS] MATEMAaTUKH KaK HayKH, O [IEHHOCTH MaTeMaTUYEeCKUX 3HAHUN U UX PUMEHEHHH B
COBPEMEHHOM MHUPE, O CBSI3M HAyYHOT'O 3HaHMS U LIEHHOCTHBIX YCTaHOBOK.

JInuHocTHBIE, MeTanpeAMeTHbIE U NIPeAMeTHbIE Pe3yJIbTaThl 0CBOEHHS CO/Iep:KaHUs Kypca
aare0pbl 1 HAYAJI MATEMAaTHYECKOI0 aHAJIN3a

N3yuenne anreOpbl M Hayal MaTeMaTHYECKOro aHajiu3a [0 JAHHOW IporpaMmme
CoCOOCTBYeT (OPMHUPOBAHUIO Yy YYALIUXCS JMYHOCTHBIX, METAlPEIMETHBIX, MPEIMETHBIX
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pe3yNbTaTOB OOYYCHHs, COOTBETCTBYIOIIMX TpeboBaHusM DenepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTebHOTO CTaHaapTa CpeaHero (TIOJIHOTO) 00IIero 0opa3oBaHusl.
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JInuHOCTHBIE pe3yabTaThl:
BOCIIMTAHME POCCHMCKOM TIPaXAAHCKOW MJIEHTUYHOCTH: IAaTPUOTHU3MA, YBAXECHUSI K
OteuecTBy, OCO3HaHMSI BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOI HAYKU;
(dbopMHpOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOIIECTBEHHOM MPAKTUKH;
OTBETCTBEHHOE OTHOILIEHHE K OO0YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHUIO U
caMO00pa30BaHUI0 HAa NPOTSHDKEHMHM BCEM KU3HU; CO3HATEJIbHOE OTHOLUEHUE K
HEeNpepbIBHOMY  OOpa30BaHMIO KAaK  YCIOBHUIO  YCHEIIHOW MpodeccHoHanbHON U
00I1IECTBEHHOM IE€SITCILHOCTH,
OCO3HaHHBIH BbIOOp Oyayliel npodeccuoHanbHOM AeATeIbHOCTH Ha 0a3e OpUEHTUPOBAHUS B
Mupe npodeccuii u npohecCHOHANBHBIX MPEANOYTEHUH; OTHOIIEHHE K MPo(ecCHOHANTBHON
NESITeIbHOCTH KaK K BO3MOXKHOCTH Y4YacTMsl B pELICHUM JIMYHBIX, OOILECTBEHHBIX,
rOCy/lapCTBEHHBIX W OOLICHAIMOHAIBHBIX Mpo0sieM; (OPMUPOBAHUE YBAKUTEIHHOIO
OTHOILIECHHUS K TPYAY, Pa3BUTHUE OIIbITA y4aCTHs B COLUAIBHO 3HAYUMOM TPYJE;
YMEHHE KOHTPOJIUPOBATh, OLEHUBATh M AHAJIU3UPOBATH IMPOLIECC U PE3yJbTaT y4eOHOH U
MaTEMaTHUYECKOH EATEIbHOCTH;
YMEHHUE YIPABJIATh CBOCH MO3HABATEILHOMN AESATEIBHOCTHIO;
YMEHHE B3aUMOJEUCTBOBATh C OJHOKIACCHUKAMM, I€TbMU MJIAJIIEr0 BO3pacTa U B3pOCIbIMU
B 00pa3zoBaTeiabHOM, OOIIECTBEHHO-TIONE3HOM, y4eOHO-UCCIIEAOBATENLCKOM, MPOCKTHON M
IPYTHUX BUAAX ACATEIbHOCTH;
KPUTUYHOCTh MBIIUJICHUS,, WHUIMATHBA, HAXOJYUBOCTb, AKTHUBHOCTb IpU pEIICHUU
MaTEeMaTHUYECKUX 3a7ad.
MertanpeamMeTHble pe3yJbTaThl:
YMEHHE CaMOCTOSITEIbHO ONPENENATh LENM CBOEH ACSITENBbHOCTH, CTaBUTh U
(dhopmynupoBaTh i ce0si HOBBIE 3a7a4H B yu€oe;
YMEHHE COOTHOCHUTH CBOM [JEHCTBUS C IUIAHUPYEMBIMH pE3YNbTaTaMH, OCYLIECTBIITH
KOHTPOJIb CBOEH JE€ATEIbHOCTH B IPOLIECCE TOCTUKEHUS Pe3yibTaTa, ONPeAesaTh CIIOCOObI
JIeWCTBUI B paMKax IMpPEUIOKEHHBIX YCIOBMM W TpeOOBaHHUM, KOPPEKTHPOBATH CBOU
JIEWCTBUSA B COOTBETCTBUH C U3MEHSAIOLIEHCS CUTYyalUEN;
YMEHHE CaMOCTOATEIbHO NPUHUMATh PELIEHMS, MPOBOIUTH aHAIN3 CBOEH NEATENbHOCTH,
MPUMEHSTH pa3IN4HbIe METO/IbI TIO3HAHMUS;
BJaJICHME HaBbIKAMM II03HABaTENIbHOW, Yy4eOHO-MCCIEOBAaTENIbCKOM M MPOEKTHOM
NeSITeNIbHOCTH;
¢dbopMHpoBaHUE MOHATUHHOTO ammapara, yMEHUs co3JaBaTh OOOOIIEHUS, YCTaHABINBATh
aHAJIOTUH, KJIACCU(PUIMPOBATh, CAMOCTOATEIBHO BBIOMPATh OCHOBAHUS W KPUTEPUU IS
KJaccu(uKanuy;
YMEHHE YyCTaHaBIMBaTh MPUUYMHHO-CIEICTBEHHbIE CBSI3M, CTPOUTH  JIOTUYECKOE
paccyX/leHHe, YMO3aKII0UeHHE (MHAYKTUBHOE, AEIYKTUBHOE WM IO AHAJIOTMM) U JENaTh
BBIBO/JIbI;
¢dopMHpOBaHHE KOMIETEHTHOCTHM B  OOJAacCTH  HCIOJIBb30BaHUS  MH(POPMALMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTH;
yYMEHHUE BUAETh MAaTEeMAaTUYECKYIO 33Jauy B KOHTEKCTE MPOOJIEMHON CUTYallMH B APYrHX
JTUCHUILTNHAX, B OKPY)KAIOIIEH XKU3HU;
YMEHHUE CaMOCTOSTENIEHO OCYIIECTBIATh MOUCK B PA3TUYHBIX UCTOYHUKAX, OTOOP, aHAIN3,
CUCTeMAaTH3allMi0 M KIaccupUKaluuio HHGOpMaluu, HEOOXOAUMON [UIsl pelIeHus
MaTeMaTHYeCKUX MpoOJieM, MPECTaBIATh €€ B MOHATHOM (hopMe; MPUHUMATh pEIlIeHHE B
YCIIOBUSIX HEMOJHOW WM U30BITOYHOM, TOYHOW WM BEPOATHOCTHON WHGOpMauy;
KPUTHYECKH OIICHWBATh M MHTEPIPETUPOBATh WHPOPMALINIO, TIOTYYAEMYIO U3 Pa3IMYHBIX
HUCTOYHUKOB;



10) ymeHue wHCHOJIB30BaTh MaTEeMaTHYECKHE CPEACTBA HArTSAHOCTH (rpaduKd, TaOJUIbI,
CXEMBI U JIp.) JUI WUTIOCTPALMH, UHTEPIIPETAINH, apTyMEHTAIIH;
11) ymeHue BBIIBUTATh TUIOTE3bl NPH PEIICHUW 3a/1a4d, IMOHMMAaTh HEOOXOJMMOCTh HX
IPOBEPKHU;
12) nmoHMMaHME CYNIHOCTH AJITOPUTMHYECKHX MpPEANUCAHUNA W yMEHHE JCHCTBOBAaTh B
COOTBETCTBHH C MPEUIOKCHHBIM aJITOPUTMOM.
IIpeameTHbIe pe3yJbTaThI:

1) oco3HaHMe 3HAUCHUSI MATEMATUKH JJIsl TOBCETHEBHOM KHU3HH YEIOBEKa;

2) mpejcTaBICHHE O MATeMaTHYECKOW Hayke Kak cepe MaTeMaTHYeCKOW IesATeIbHOCTH, 00
sTanax e€ pa3BUTH, O €€ 3HAYMMOCTH JUIS Pa3BUTHS IUBHIIM3ALIUH;

3) yMEHHUE OINUCHIBATH SIBIICHHUS PEATLHOTO MHpa HAa MaTeMaTHYECKOM SI3bIKE; MPEICTABICHUE O
MaTeMaTU4eCKUX MOHATUIX U MaTeMAaTHYECKUX MOJAEISIX KaK O BAKHEHIIIEM HHCTPYMEHTAPHH,
MO3BOJISIIOIIEM OIMCHIBATh U M3Y4aTh Pa3HbIC MPOLIECCHI U SIBICHHUS;

4) mpezacrapieHre 00 OCHOBHBIX MOHSATHSX, UACAX U METOJaX aireOpbl U MaTeMaTHYECKOrO
aHaJmn3a;

5) mpexacTaBieHHe O TMpoleccaX U SBICHUSIX, HMMEIOLIMX BEPOSTHOCTHBIN Xapakrep, O
CTaTHCTUYECKMX 3aKOHOMEPHOCTSX B PEIbHOM MHPE, 00 OCHOBHBIX MOHSATHSX JIEMEHTapHON
TEOPHUHU BEPOSATHOCTEH; YMEHHE HAXOJUTh M OLICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHIA B
MPOCTEHINMX MPAKTUYCCKUX CUTYAIMSIX U OCHOBHBIC XapaKTCPUCTUKH CITyYaiHbIX BETHYMUH;

6) BiajeHHe METOJaMHU JOKa3aTelbCTB M aJrOPUTMOB PELICHUS;, YMEHHE HX IMPUMECHSITS,
MIPOBOJIUTH JTOKa3aTeJIbHbBIC PACCYKICHUS B X0O/I€ PEUICHHUS 3a7ay;

7) TPaKTUYECKH 3HAYMMbIC MATEMATUYCCKHE YMECHHSI M HABBIKH, CIOCOOHOCTh MX MPUMEHEHHS K
PEIICHUIO MaTEMAaTHYECKUX M HEMaTeMaTHUECKUX 3aJ1ad, MPEAIOoJaralonifne yMeHue:

v/ BBIOJHATH BHIYMCIICHUS C JIEHCTBUTEIBHBIMU U KOMILUICKCHBIMHU YHCIIAMH;

v/ pemiath  panMOHAIbHbIE, HPPALMOHAIBHBIE, IIOKa3aTelIbHbIE, CTENEHHbIE U
TPUTOHOMETPHYECKNE YPAaBHEHUS, HEPABEHCTBA, CHCTEMbI YPaBHEHUI U HEPABEHCTB;

v/ pemarh TEKCTOBBIE 33/1a4i apU(PMETHUYECKHM CIIOCOOOM, ¢ MMOMOIIBIO COCTABJIECHUS U
pelLIeHus] ypaBHEHUH, CHCTEM ypaBHEHHUH U HEPABEHCTB;

v HCIOJIB30BaTh AIreOpanyvecKuil «I3bIK» IS ONMMCAHUS TPEIMETOB OKPYXKAIOILIETO

MHpa U CO37[aHUsI COOTBETCTBYIOIIMX MaTeMaTHIECKUX MOJETIEH;

BBINIOJIHSTh TOX/ICCTBEHHBIC TPEOOpPa30BaHMs PALMOHAIBHBIX, HPPAUOHATBHBIX,

MOKa3aTeNbHbBIX, CTETIEHHBIX, TPHTOHOMETPHYECKHUX BBIPAKCHUH;

BBIMIOJTHSTh OTEPAIIMU HaJl MHOXKECTBAMHU;

uccien0BaTh HYHKIUH C TIOMOIIBIO TIPOU3BOTHON M CTPOUTH UX TpaduKy;

BBIYUCIIATH TUIOMAAN GUTYP ¥ 0OBEMBI TEJT C TOMOIIBIO OTIPENEIEHHOTO HHTETPAa;

MPOBOANTH BEIYMCIICHNE CTATUCTUIECKUX XapPAKTEPUCTHUK, BBITTOIHATH TPUOIHKEHHBIE

BBIYKCIICHUS;

v/ pemiath KOMOWHATOPHBIE 33/1aUH.
8) BiazeHWe HaBBIKAMHU KCIIOJIb30BAaHHMS KOMITBIOTEPHBIX MPOrpaMM TPU  PEIICHHH
MaTeMaTU4eCKUX 3a/1a4.
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IlnanupyemMblie pe3yabTaTbl 00y4eHUs
Yucna u eeauyunbl
Buvinycknuk nayyumcsi:
v’ onepupoBarh MOHATHEM PajJMaHHas Mepa YIia, BBINOIHATE IPe00pa3oBaHus pajauaHHON
MEpHI B IPaAyCHYIO U IPATYCHON MEPHI B PaJIMAHHYIO;
v/ onepupoBaTh MOHATHEM KOMIUIEKCHOTO YKCJIa, BBITOJIHAT apU(PMETHIECKUE ONIEPAIIUH C
KOMIIJIEKCHBIMHU YU CJIaMU,
v’ 1300paXkaTh KOMILUIEKCHBIE YKMCJIA HA KOMILIEKCHOM IIOCKOCTH, HAXOUTh KOMILIEKCHYIO
KOOPJMHATY YHCIIA.
Buinycknux nonyuum 6o3zmoorcnocms:




v/ HCIIOJIb30BATh PA3IMYHbIC MEPhI H3MEPCHUsI YTIIOB IPH PEIICHHH TEOMETPUYCCKUX 3a/1a4, a
TaKXkKe 3a]1a4 U3 CMEKHBIX TUCLUIUINH;

v/ IPUMEHSTH KOMILIEKCHBIE YHCIIA ISl PEIICHHs alreOpandecKux ypaBHeHuil. Boipasicenus

Buinycknux nayuumcs:

v/ OIepUpoOBaTh MOHITHIME KOPHS N-if CTEIIEHH, CTETIEHU C PAIHOHAIBHBIM [TOKA3aTesIeM,
CTEIEHH C ACHCTBUTEIBHBIM [10Ka3aTelIeM, Jorapudpma;

v/ IPUMEHSTH MOHSTHS KOPHSI N-i CTENICHH, CTEIICHH C PAI[MOHAIBHBIM [IOKA3aTeNIeM, CTEIICHH C
JeMCTBUTENBHBIM II0Ka3aTeNeM, Jjorapudma U X CBOMCTBA B BBIYUCICHUAX U IPU PELICHUU
3ajady;

v/ BBITIOJIHATh TOKIECTBEHHBIE IPEOOPA3OBAHUS BHIPAXKEHHUIA, COIEPIKAIINX KOPEHb N-i
CTENEHHU, CTENEHH C PALIMOHAIBHBIM I10KA3aTeIEM, CTEIIEHb C IEHCTBUTENIBHBIM [10Ka3aTelEM,
sorapudm;

v/ OIepUpoOBaTh MOHATHIME KOCHHYC, CHHYC, TAHTEHC, KOTAHTEHC yIiia TI0BOPOTAa, ApKKOCHHYC,
apKCHUHYC, apKTaHT'€HC U apKKOTAHI€HC;

v/ BBINOJIHATH TOX/IECTBEHHBIE TIPE0OPa30BaHKs TPUTOHOMETPHIECKHMX BBIPAKECHHIA.

Buinycknux nonyuum 603modcHocms:

v/ BBINOJIHATH MHOTOIIATOBBIE IPEOOPa3OBaHKs BHIPAXKEHUH, TIPUMEHSISI IMUPOKHUI HAGOP
CIIOCOOOB U MPUEMOB;

v/ IPUMEHSTH TOXKIECTBEHHbIE TPEOOPa30BAHMUS BBIPAKECHUI JUTS PELICHUS 33/1a4 U3 Pa3IMYHbIX
paszenoB Kypca.

Ypaguenus u nepagencmea
Buinycknux nayuumcs:

v/ peniath UppalMOHAIBHBIE, TPUTOHOMETPHYECKHE, TIOKA3aTEbHbBIE U JIOrapU(pMHUUECKHE
ypaBHEHMsI, HEPAaBEHCTBA U UX CUCTEMBI;

v/ peniath ajire0pandeckue ypaBHEHUS HA MHOXKECTBE KOMILIEKCHBIX YHCEIT;

v MOHHMMATh ypaBHEHHE KaK BAKHEHIITYI0O MATEMATHYECKYIO MOJIENb [UISl OMTUCAHUS U U3YUCHUSI
Ppa3HOOOPa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBbIE 3a/1a4M aare0panuyeckKuM METOIOM;

v’ IIpUMEHSITH rpaduecKre MPEACTABICHUS IS HCCIIEI0BaHUs YPaBHEHHIA.

Buinycknux noayuum 603mModCHOCb:

v’ OBIaJeTh NPHEMAaMHU PELICHUs] YPABHECHHI, HEPABCHCTB M CHCTEM YPaBHCHUIA; PUMEHSIThH
anmnapaTr ypaBHEHHUH 715 pelieHus pa3HoOoOpa3HbIX 3a7au U3 MaTeMaTUKHU, CMEXHBIX
IIPEIMETOB, IPAKTUKH;

v’ IpUMEHSTH rpad)ueCcKHe MPEICTABICHNS U HCCIIEI0BaHUs YPaBHEHHI, HEPABEHCTB,
CUCTEM YPaBHEHHH, COJEPKAINX TapaMETPBI.

Dyukyuu
Buinycknux nayuumcs:

v/ IOHUMATh U UCTIOIB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS, A3BIK (TEPMHUHBI, CHMBOJIMYECKUE
0003HAYCHHUS);

v/ BBINOJIHATH OCTPOEHUE TPAPHUKOB QYHKIHIA C TIOMOIIBIO TEOMETPHUYECKHX PEOOPA3OBAHHIA;

v/ BBINOJIHATH MOCTPOEHHE IPaUKOB BUIA Y = 1/X, CTENIEHHBIX, TPUTOHOMETPHYECKHX,

00paTHBIX TPUTOHOMETPUUYECKHX, MTOKA3ATEIBHBIX U JTOTapu(PpMHUUECKIX PYHKIUH;

HCCIIeIOBaTh CBOMCTBA QYHKIIHIA;

MOHUMATh (PYHKIMIO KaK BaKHEHIITYI0O MaTeMAaTHUYECKYIO MOJIEINb JJIsl OMMCAHUS MPOLIECCOB U

SIBIIGHUN OKPY>KaIOILIEro MUpPa, IPUMEHSTh (DYHKIMOHAIBHBIN S3BIK /7151 ONMCAHUS U

HCCIIEIOBAHMSI 3aBUCUMOCTEN MeX 1y (pU3HMUECKUMH BETMUYUHAMHU.

BoinyckHux noayuum 603M0O}CHOCb .

v/ POBOJUTH UCCIIEIOBAHUSI, CBA3aHHbBIE C H3YUCHHEM CBOMCTB (DYHKIIHIA, B TOM YHCIIE C
HCIOJIb30BaHUEM KOMIIBIOTEPA;

v/ HCMOJb30BaTh (QYHKI[MOHAIBHBIC IPEICTABICHHS U CBOUCTBA (DYHKIIHUIA TS PEIIICHUS 3a/1a4
U3 PA3JIMYHBIX Pa3JesIoB Kypca MaTeMaTHKH.

DNieMenntbl MAmeMamuiecKko20 aHaau3a
Buinycknux nayuumcs:
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v/ PUMEHSTH TEPMUHOJIOTHIO ¥ CHMBOJIMKY, CBSI3aHHYIO C IOHSTHSAMH MIPEJIEIT, IPOU3BOIHAS,
nepBooOpaszHas U UHTErpal;
HAXOJUTh nepesen QyHKINN;
peliaTh HepaBeHCTBA METO/I0M UHTEPBAJIOB;
BBIUUCIISATH MPOU3BOHYIO M TEPBOOOPa3HYIO (PYHKIINY;
MCIOJIb30BaTh MTPOU3BOIHYIO JUIS KCCIIEI0OBAHUS U TOCTPpOeHUs TpaduKoB GyHKIIHIA;
IIOHUMATh F€OMETPUYECKHUM CMBICI IIPOU3BOJAHON U ONPEAEIEHHOIO UHTETPAIa;
HAXOJUTh BTOPYIO MIPOU3BOJIHYIO, TIOHUMATh €€ TeOMETPUUECKUN U PU3NYECKUIN CMBICIT;
BBIYUCIIATH ONPENCIIEHHBIN HHTErPAL,
BBIUUCIISATH HEOMPEIeIEHHBIN HHTErpall.

Buinycknux nonyuum 603mMoxicHocmb.
chopMUpPOBATH MPEJICTABICHUE O MPUMEHEHIH T'€OMETPUUECKOT0 CMbICIIa MPOU3BOAHON U
MHTErpaja B Kypce MaTeMaTHKH, B CMEKHBIX TUCIUILIMHAX;
v' chopMHpoBaTh U YIITyOUTh 3HAHUS 00 HHTETpaJIe.

dnemeHmvl KOMOUHAMOPUKU, 6EPOANHOCHIU U CHAMUCHUKU
Buvinyckuux nayuumces:

v’ peniath KOMOMHATOPHBIE 3a/1a4K HA HAXOXKIEHUE KOJIMIECTBA O0OBEKTOB MM KOMOWHAIHIA;
npuMeHsITh popmy 6nHoMa HeioToHa 115t mpeoOpa3oBaHus BBIPAXKEHU;
MCIIOJIB30BATh METO/I MATEMAaTHUECKOW MHAYKIIUH IS J0KAa3aTeIbCTBA TEOPEM H PEILICHHS
3azady;
MCIIOJIB30BATh CIIOCOOBI MPEACTABICHUS M aHAIN3a CTATUCTHYECKUX JaHHBIX;
BBITIOJTHSATH ONEPalMK HaJl COOBITUSIMHU M BEPOSITHOCTSIMHU.

Buinycknux nonyuum 6o3modrcHocms:
HAYYUTHCS CIENHUATBHBIM MPUEMAaM pellleHus KOMOMHATOPHBIX 3a/1ay;
XapaKTepU30BaTh MPOIECCHI U SBJICHUS, UIMEIOIINE BEPOSITHOCTHBIN XapakTep.
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Copaepxxanue MOy sl
«AJsredpa 1 HaYaJIa MATEMATHYECKOI0 AHATTH32»
Iloemopenue

e PemieHue 3a1a4 ¢ UCIIOJIB30BAHUEM CBOWCTB YMCE U CUCTEM CUHUCIIEHUS, JENUMOCTH, JOJIEH U
YacTeu, MPOLEHTOB, MOYJIEN YUCEN.

e Pemenue 3amad ¢ UCNOAB30BAHMEM CBOMCTB CTENEHEW W KOPHEH, MHOTOYJIEHOB,
peoOpa3oBaHUil MHOTOWIEHOB U JPOOHO-pallMOHATIBHBIX BBIPAXKEHUI.

e Pemenue 3a/1a4 ¢ UCNOJIb30BAaHUEM TPALyCHON MEPHI YIJIa.

e Monayns 4ncia ¥ €ro CBOMCTBA.

e PenieHue 3a7a4 Ha ABM)KEHUE U COBMECTHYIO pabOTy, CMECH U CILJIaBbl C TOMOIIbIO IMHEHHBIX,
KBaJIpaTHBIX U JPOOHO-PALIMOHAIBHBIX YPABHEHUHN U UX CHCTEM.

e PemieHue 3a7ad C IOMOIIBIO YHUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOMU
MEPEMEHHOH, ¢ IPUMEHEHUEM M300paKEHUS YUCITIOBBIX IIPOMEKYTKOB.

e Pemienue 3a7a4 ¢ UCMOIb30BaHUEM YUCIOBBIX QYHKUIUN U X TpaduKOB.

e llcnonb3oBaHWe CBOWCTB M Tpa@UKOB JMHEMHBIX M KBaJpPaTUYHBIX (YHKIMHA, 0OpaTHOM
TIPONOPIMOHATBLHOCTH U QYHKIH y = V/X.

e ['paduyeckoe pemieHre ypaBHEHH U HEPABEHCTB.

e llcnonb3oBaHUE onepannii HaJl MHO)KECTBAMHU U BBICKa3bIBAHHUSIMH.

e licnonp3oBaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, YHCIOBBIX
MIPOMEKYTKOB, UX 00bEJMHEHUI U TIepeceueHHH.

e [IpumMeHeHue Npu peleHn  3a1a4 CBOMCTB apu(PMETHUECKON 1 T€OMETPHUUECKON MTPOrpeccum,
CYMMHPOBaHHS OECKOHEYHOU CXOSIICHCS T€OMETPUIECKON MMPOTPECCHUH.

Mmuoocecmea (uucnogule, 2eomempuyeckux guzyp).

e XapaKTepUCTUYECKOE CBOICTBO, AJIEMEHT MHOXXECTBA, IIyCTOE, KOHEYHOE, OeCKOHEYHOe

MHOKECTBO.




e (CrnocoOsI 3a1anust MHOKECTB [1oIMHOKECTBO.
e OTHOLIEHUS IPUHAAIICKHOCTH, BKIIOUECHUS, PABEHCTBA.
e Omnepanuu Haa MHOKecTBaMu. Kpyru Diinepa.
e KoHeuHble U OECKOHEUHBIE, CUETHBIE U HECUETHbIE MHOYKECTBA.
Hcmunnsle u 102cHble 8bICKA3bIBAHUA, ONEPAUUU HAO) 8bICKAZLIBAHUAMU.
e AnreOpa BbICKa3bIBaHUH.
e (CBs3b BBICKA3bIBAHUI C MHOKECTBAMH.
e KBaHTOpHI CyIIECTBOBAHUS U BCCOOITHOCTH.
e 3akoHbl Jorukd. OCHOBHBIE JIOTUYECKUE PaBUJIA.
e PenieHue JOTMYECKHX 3aJad C HCIOJIB30BAHMEM KpPYroB Oiijiepa, OCHOBHBIX JIOTHYECKUX
MIpaBUIL

Ymozaxnwouenus.
e (OO0OCHOBaHHUS U J1I0KA3aTEIbCTBO B MaTEMaTHKE.
e TeopeMmbl. Buibl MaTteMaTUUECKUX YTBEPKIACHUN.
e Buasl nokasarenscTB. MareMaTndeckast MHIyKLUS.
e VYTBepxkaeHUe, 0oOpaTHOE JTaHHOMY, IPOTHUBOMOJIOXKHOE, OOpaTHOE IPOTHUBOIOIOKHOMY
JAHHOMY.
e [IpusHak M CBOMCTBO, HEOOXOoAMMBIE M JocTaTo4Hble YyciaoBus. OCHOBHas Teopema
apu(METHKH.
e Ocrartku u cpaBHeHus. Anroput™m EBkinna. Kuralickas TeopeMa 00 ocTraTkax.
e Manas teopema Pepma. q-UYHBIE CHCTEMBI CUUCIICHMUS.
o Oynkuus Dilsiepa, YUCI0 U CyMMa JEJIUTEIeH HaTypalbHOIO YKCIA.
Paduannan mepa y2na, mpuzoHomMempuieckas OKpYyHCHOCHLb.

Tpuronomerpuyeckue (QyHKUUU yuced MU yriioB. POpMysbl NMPHUBEICHHS, CIO0KEHUS
TPUTOHOMETPUYECKUX  (QYHKIMH, (opMyasl JBOMHOIO W  IOJOBHUHHOIO  apryMeHTa.
[IpeoOpa3oBaHue CymMMbl, pPa3HOCTH B IPOU3BEACHUE TPUTOHOMETPUUECKUX (YHKIMHA U
HaoOopot. Hynmu (QyHKIIUM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HambGomnbiee u
HauMeHblIee 3HayeHue GyHkuuu. [lepuonnyeckue GyHKIMM U HauMEHbIIHNH nepro. YETHbIe
Heu€éTHble (yHKUMU. TpUroHOMeTpUuecKWe (QYHKIMHM dYHCIoBoro aprymeHnrta. CBoiicTBa u
rpaduKyd TpUTOHOMETpUYecKUX QyHKUuH. OOpaTHbIE TPUTOHOMETpUYECKHe (QYHKIUH, HX
IJIaBHbIE 3HAUYEHUs1, CBOMCTBA U TpauKH.

Tpuzonomempuueckue ypasHeHus.

OnHopoiHbIE TPUTOHOMETPHUUECKHE YpaBHEHHS. Pemenue POCTEHIINX

TPUTOHOMETPUUECKHUX HEPABEHCTB. [IpocTeiimme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHU.
Ilokazamenvusle u nocapudpmuueckue ynkyuu.

Crenenp C JCHCTBUTENBHBIM IIOKAa3aTeleM, CBOWCTBa cTemneHH. lIpocreiimme
MoKa3aTeibHble ypaBHEHUS U HepaBeHCTBa. [lokazarenbHas (yHKIMS U ee CBOWCTBA U rpaduk.
Yucno e u pynkuus. Jlorapudm, cBoiictsa norapudma. JlecaTuaHblil 1 HATypaNbHbIA Jorapudm.
[Ipeo6pa3zoBanue norapupmuueckux BoipakeHuil. Jlorapudmuyueckre ypaBHEeHHs 1 HEPABEHCTBA.
Jlorapudpmuueckas ¢GyHKIMS U ee cBoWCTBa U rpaduk. CreneHHas (QyHKIUS U ee CBOWCTBA U
rpaduk. UppannoHaibHble ypaBHEHUS.

Ilepsuunsvie npedcmagieHus 0 MHOHCECHEE KOMNIEKCHbIX YU Cel.
JlelicTBUS ¢ KOMIUIEKCHBIMHU uKcliaMd. KoMIuiekCHO comnpsbkeHHble uncia. Moaynbs u
apryMeHT 4Yuclia. TpuroHomerpuueckas ¢opma KOMIUIEKCHOTO 4ucia. Pemenne ypaBHEHUH B
KOMIUIEKCHBIX YMCIIaX.

Memoo unmepeaios 011 peuieHus HePageHCcma.
[IpeoOpazoBanus TpadukoB GYHKIHMH: CIABUT, YMHOXKEHHE HA 4YHCIIO, OTpPaKCHHE
OTHOCHUTEIILHO KOOPAMHATHBIX ocell. ['paduueckne MeTo bl pelieHnsl ypaBHEHUN U HEPABEHCTB.
Pemenue ypaBHeHMI 1 HEPaBEHCTB, COAEPKAIIMX MEPEMEHHYIO MOJ1 3HAKOM MoayJisi. Cuctembl




MOKa3aTeIbHbBIX, JJOTapU(PMUUECKUX U UPPALMOHATBHBIX ypaBHEHUH. CHCTEeMbl TOKa3aTeNbHBIX,
Jorapu(MUYECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.
Dyukuuu

B3aumuo oOpartHbie (yHknuu. ['paduku B3amMHO OOpaTHBIX (DYHKIHH. YpaBHEHHS,
cucrTeMsl ypaBHeHHM ¢ mapamerpom. @opmyiia bunoma HerotoHa. Pemenue ypaBHeHUN CTENeHU
BbIIIE 2 crienHaIbHBIX BUJOB. Teopema Buera, Teopema besy.

Ilpueodumoie u HenpugoOUMble MHO20UEHDL.

OcHoBHast Teopema anredpbl. CHUMMeTpUYEeCKHMEe MHOrowieHbl. llenouncrnennsie u
L[E€JI03HaYHble MHOrOWwIeHbl. DYHKIMM <«IpoOHas 4acTb 4YMCIa» M «Iejlasg 4YacTb YHUCIay.
JuodanTtoBsl ypaBHeHus. [{enHbie npodu. Teopema depma o cymme kBaapatoB. CyMMBI B PSIJIBI,
METOBI CYMMHPOBAHHUS U MPU3HAKH CXOJUMOCTH. Teopembl 0 IpUOIMKEHUN AEHCTBUTEIBHBIX
yyceNl pauuoHalIbHbIMM. MHOXECTBA Ha KOOpAMHATHOM IuiockocTh. HepaBenctBo Komm —
ByHSKOBCKOT0, HEPAaBEHCTBO VleHceHa, HEPaBEHCTBA O CPETHHUX.

Honamue npedena hynkyuu 6 mouxe.

[Tonstre mnpenena QYHKIUH B OCCKOHEYHOCTH. ACHMNOTOTHI rpaduka (yHKIUH.
CpaBHeHHEe OECKOHEUHO MajbIX M OeckoHeuHo Oonbinnx. HempepoiBHOCTH (hyHKIIMU. CBOiiCTBa
HenpepbiBHBIX  (yHkmmid. Teopema Beliepmrpacca. uddepenuupyemMocts  (HyHKIHH.
[IpousBonnas ¢ynkinuu B Touke. KacarenpHas k rpaduky Qysknuu. ['eomerpuueckuil u
¢busnveckuil cmbici Tpou3BoaHOW. IlpumeHenune npowmsBogHOW B ¢usuke. IlpowsBogHbIE
anemeHTapublx  GyHkuui. [lpaBuna muddepenuuposanus. Btopas mnpousBomHas, e€
reoMeTpuueckuii m ¢usnyeckuii cmpicia. TOYKM dKCTpemMyMa (MakCHMymMa ¥ MHUHUMYMA).
HccnenoBanue sneMeHTapHBIX (QYHKIMN HAa TOYKM SKCTpeMyMa, HauOoJiblliee M HaMMEHbIIee
3HaYCHUE C TOMOIIbI0 Mpou3BOaHOHN. I[locTpoeHue rtpadMkoB QYHKIHA C TIOMOIIBIO
Mpou3BOAHBIX. [IprMeHeHne npou3BOAHOM HpH pelieHuu 3agad. HaxokJeHue sKCTpeMyMoB
(GyHKINH HECKOIBKHX TEPEMEHHBIX.

Ilepsooopasnan u unmezpan.

Heonpenenéunpiit unTerpan. IlepBooOpasHbie sneMeHTapHbIX GyHKImA. [lnomans
KpuBOJIMHeNWHOW Tpameuuu. @Popmyna Herorona-Jlel6nuna. OnpenenéHHbl  MHTErpal.
Brruncnenune miomaneil miockux ¢uryp u oObEMOB TeNl BpalleHMs] C MOMOIIbIO MHTErpaa.
Mertob! pemeHust pyHKIIMOHANBHBIX YPaBHEHUI U HEPAaBEHCTB.

Teopua eepoamuocment U cmamucmuka.

BeposTHOCTh M CTaTHCTUKA, JIOTHKA, TeopHs rpadoB U koMmOuHaTopuka [loBTOpenue
Hcnonp3oBanue Tabmuil M JAMarpaMM sl [peJICTaBiIeHMs] JaHHBIX. PelleHue 3amad Ha
NPUMEHEHHE OMMCATENIbHBIX XapPaKTEPUCTUK UHUCIOBBIX HAOOPOB: CpelHUX, HAHUOOJBIIErO U
HaVMEHBIIIETO 3HAYEHHUSI, pa3Maxa, JUCIIEPCUH U CTAHJAPTHOTO OTKJIOHEHHUsI. BbI4KCIIeHHe 4acToT
U BEpOSATHOCTEH COOBITHMH. BbluncieHHe BEpOSTHOCTEH B ONBITAX C PaBHOBO3MOKHBIMHU
AJIEeMEHTapHbBIMU HUcXoAaMu. lcnonp3oBaHMe KOMOMHATOpUKH. BbluncieHue BeposiTHOCTEN
HE3aBUCUMBIX COOBITHIA. Micnonb30BaHne (GOPMYIIBI CIIOKEHHS BEPOATHOCTEH, tuarpamMm Ditepa,
nepeBa BeposiTHOCTEH, ¢popMyibel bepHymnu. BeposTHocTHOE MpocTpaHCTBO. AKCHOMBI TEOPUU
BEPOSITHOCTEM. Y CII0BHAs BEPOATHOCTL. [IpaBuiio ymMHOXKEHUS BeposTHOCTEN. DopMyIia MOITHOU
BeposiTHOCTH. Dopmyna baiieca. JluckpeTHble cilydaiiHble BEIWYUHBI W PaCHpeNeIICHUs.
CoBmMmecTHbIE pacnpeeneHus. Paciipenenenne cyMMbl M IPOU3BEACHUS HE3aBUCUMBIX CITyYalHbIX
BEJIMYMH. MaTemaTH4ecKoe OXUIAaHUE U JHUCIEPCHs CIy4allHOM BEIWYMHBI. Maremarndeckoe
OKUJAHWE M JAMCIEPCUS CYMMBbl CIy4yailHbIX BeIMYMH. bHHapHas ciaydaiiHas BeIMYMHA,
pacnpenenenne beprymnn. I'eomerpudeckoe pacnpeneneHre. bHHOMUanbHOE pacipeaesieHue n
€ro CBOMCTBA. [ unepreomeTpuuecKkoe paclpenesieHue U ero cBoMcTBa. HenpepbIBHBIE Ci1ydaiiHble
BennuuHbl. [ImoTHOCTE BeposTHOCTH. DyHKIMSA pacnipeneneHus. PaBHoMepHOe pacnpeneneHue.
ITokaszarenbHOE pacnpenenenue, ero napaMmerpsl. Pacnpenenenue Ilyaccona u ero npuMeHeHue.
HopMmanenoe pacnpeaenenue. @yukuus Jlamnmaca. [Tapamerpsl HOpMaabHOTO pacrpeneiaeHus.
[Tpumepsl citydaifHBIX BEIWYHH, TOYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTD H3MEPEHHIA,
poct denmoBeka). llenTpambhHas mpenenbHas Teopema. HepaenctBo YeOwimea. Teopema
YeOniieBa u Teopema bepuymin. 3akoH OonbIIuX yucen. BbIOOpOYHBI METO HM3MEpEeHHS




BeposTHOCTEH. Posb 3akoHa OoNbIIMX Yucen B Hayke, mpupojie u obmectse. KoBapuanus naByx
ciyuyaiiHbix BennuuH. [lonstue o ko3 dunuenre koppensaunu. CoBMECTHbIE HAOIIOAEHUS JBYX
CllydyailHBIX BenM4YuH. BpiOopounblii k03 duument koppemsuuun. JluneitHas perpeccusi.
Cratuctnueckas runore3a. CTaTHCTHKa KpUTEpHUs W €€ ypPOBEHb 3HAuMMOCTH. lIpoBepka
MPOCTEHIINX TUIOTE3. OMIMPUYECKHE PpACIpPENEIeHUs] M HUX CBSI3b C TEOPETUUECKUMU
pacnpenenenusMu. Panrosas koppemsauusa. I[loctpoenue coorBercTBuil. MHBEKTHBHBIE U
CIOPBEKTUBHBIE COOTBETCTBUA. buekunu. /luckpernas HenpepslBHOCTS. [IpuHnmn {upuxie.

Moayasb «I'eomeTpus»
g 10-11 kaaccoB
Oowaa xapakmepucmuka mooyna «I eomempusn»
Conepxanne Kypca reomeTpud (yriryOos€HHbIM ypoBeHb) B 10—11 kimaccax mpencraBiieHO B
BU/JIE CIEAYIOLIUX COAEPIKATEIbHBIX Pa3/IeOB:
«[TapannenbHOCTh B IPOCTPAHCTBEY,
v «([lepneHIuKyIapHOCTb B IPOCTPAHCTBEY,
V" «MHOTOrpaHHUKHY,
V' «KoopauHaThl ¥ BEKTOPHI B IIPOCTPAHCTBEY,
v «Tena BpamieHus»,
v
v
B

<\

«O06bembI Teu. [lomans chepb»,
«["eoMeTpHst B UICTOPUYECKOM PA3BUTUNY.
pasnene «llapannenbHOCTh B MPOCTPAHCTBE» BBOJUTCS IMOHATHE MAPAIUICIHLHOCTH
OpsIMOW M IIOCKOCTH, KOTOPO€ CHYKUT (yHAaMEHTOM THOKOrO W MOIIHOTO ammnapara,
UCTIOJIB3yEeMOT0 B PEIICHUH TE€OMETPUUYECKHX 3a/1a4.

B 3agauu u3yuenus pasnena «llepneHAUKYISIPHOCTh B IPOCTPAHCTBE» BXOAUT Pa3BUTHE
YMEHUS pelIaTh 331a4l PaluOHAILHBIMI METOJaMH, BHOCUTH HEOOXOIUMbIE KOPPEKTUBEI B XOIC
peleHus 3aa4u.

Oco0eHHOCTBIO pa3niena « MHOTOTpaHHHUKI SIBIISIETCS TO, YTO MaTEpUa JaHHOTO pa3/erna
HOCHT MPUKIIAJHON XapaKkTep M yYUTHIBAeT B3aMMOCBSI3b CHCTEMbl HAYYHBIX 3HAHUU U MeTOoa
MO3HAHUS — MaTeMaTHYECKOTO MOJETHPOBAHUSA, 00JalaeT MHUPOKUMHU BO3MOXKHOCTSMHU JUIS
Pa3sBUTHS aJTOPUTMHUYECKOTO MBIIUIEHUS, 00ECTIE€YMBAET OMBIT MPOJYKTUBHOM N€ATENBbHOCTH,
o0ecTIeYnBarONINi pa3BUTHE MOTUBAITUN OOYUEHUS U WHTEIUICKTA.

Paznen «KoopanHaTel U BEKTOPHI B MPOCTPAHCTBEY PACHIMPSET MOHITHS, U3yUEHHbIE B
Kypce TeoMeTpuH 7—9 KJIaccoB, a TaKke METOJIOB UX HccieoBaHus. L{enbio n3ydeHns 1aHHOTo
paszgena sBiseTcss (pOpMHpPOBaHHUE YMEHHS MPHUMEHATh KOOPAUHATHBIA METOA Ul PeLICHHS
Pa3IMYHBIX TEOMETPHUECKUX 3a/1ad.

Marepuan paznena «Tena BpamieHus» cnocoOCTBYET Pa3BUTHUIO CaMOCTOSTEILHOCTH B
OpraHW3allii W TPOBEACHWU WCCIENIOBAaHUNA, BOOOpPAKEHUS W TBOPUYECKUX CIIOCOOHOCTEH
yUaIIIXCs.

Martepuan paznena «O0bémbl Ten. Ilnomans cdepsr» popmupyer mpeactaBieHus 00
o0IIMX HIEeSX U METOJaX MaTeMaTH4YeCKOro aHaiu3a U reomerpuu. Llenb n3ydenus pasnena —
MPUMEHEHHE MaTeMaTHYeCKOTo arnapara JJisl pEIIeHUs] MAaTeMaTHIeCKAX U MMPaKTHYECKHX 3a/1a4,
a TakXKe JUIs J0Ka3aTeabCTBa Psia TEOPEM.

Paznen «l'eomeTpuss B HUCTOPHMYECKOM pPa3BUTUU» IO3BOJSIET CPOPMHUPOBATH
MPEJICTABICHHUE O KYIbTYPHBIX U UCTOPHUECKUX (aKTOpax CTAHOBJICHHUS MaTEMaTHKU KaK HAyKH,
0 IICHHOCTH MaTeMaTUIECKUX 3HaHUI U X IPUMEHEHUH B COBPEMEHHOM MHPE, O CBSI3U HAYYHOTO
3HaHUS U HEHHOCTHBIX YCTAaHOBOK.

Jluunocmmuule, memanpedmemmuoie u npeomemmuule pe3y1bmamol 0C60CHUS
cooepiicanus Kypca 2eomempuu
W3yuenne reoMeTpuu 1o JaHHOM mporpaMMe crocodcTByeT (pOpMUPOBAHUIO Y yHAITUXCS
JMYHOCTHBIX, METANpPEIMETHBIX, MPEIAMETHBIX pPE3YyIbTaTOB OOYUYEHMs, COOTBETCTBYIOLIUX



TpeboBanusiM  DenepanbHOTO TOCYAAPCTBEHHOTO O00pA30BAaTENBHOTO CTAaHIApTa CPEIHEro
(mosHOTO) 00IIIETO 00pa30BaHMS.
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JInuHOCTHBIE pe3yJIbTaThl:

BOCIIUTAHUE POCCUHCKOM TIPAKIAHCKOW HMJICHTUYHOCTHU: NATPUOTHU3MA, YBAKECHUS K
OteuecTBy, 0OCO3HAHUS BKJIaJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKU;
(dbopMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOILLIECTBEHHOM MPAKTUKU;

OTBETCTBEHHOE OTHOILIEHNE K 00yYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH K CAMOPa3BUTHUIO U
caMO00pa30BaHUI0 Ha NPOTSKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOILIEHUE K
HENpephIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCIEUWIHOW NpodecCHOHANBHON U
0011IECTBEHHOM I€SITCILHOCTH,

OCO3HAaHHBIM  BBIOOpP  Oyaymield  TpodeCCHOHANBHOW  ACSITeNbHOCTH Ha  0ase
OpPHEHTUPOBAHMS B MUpE npodeccuii u mpodhecCHOHATBHBIX NPEANOYTEHHUI; OTHOLICHHUE
K MPpOQeCcCUOHANBHON AEATEIbHOCTH KaK K BO3MOXKHOCTH Y4acTHUSl B PELICHUU JINYHBIX,
OOIIIECTBEHHBIX, TOCYapCTBEHHBIX W OOIIEHAIMOHAIBHBIX MpobieM; (HopMUpOBaHHE
YBaXXUTEIBHOIO OTHOLIEHUS K TPYAY, pa3BUTHE ONbITA yYaCTUs B COLMAIBHO 3HAYNMOM
TpyJe;

YMEHHE KOHTPOJIUPOBATh, OIICHUBATh U aHAJM3UPOBATH MPOILECC U PE3YNIbTaT yueOHOH U
MaTeMaTUYECKOU JIeATEIbHOCTH;

YMEHUE YNPAaBIATH CBOEH IMO3HABATEIBHOU JIEATEIbHOCTBIO;

YMEHHE B3aUMOJEWCTBOBATh C OJHOKJIACCHUKAaMH, JAETbMHM MJIAJIIEr0 BO3pacTa u
B3POCJIBIMH B 00pa30BaTEIIbHOM, OOIIECTBEHHO-IIOJIC3HON, YIeOHO-UCCIIeI0BATEIIbCKOM,
MIPOEKTHOM U IPYTUX BUJAX JI€ATEIbHOCTH;

KPUTUYHOCTh MBIIUICHHS, WHUIMATUBA, HAXOAYHUBOCTb, AKTUBHOCTH MPU PELIECHUU
MaTeMaTHYECKUX 3ajau.

MertanpeamMeTHbie pe3yJbTaThl:

YMEHHE CaMOCTOSITEIbHO ONPENENSITh LENM CBOEH JCSATENBHOCTH, CTaBUTh U
(bopmynHupoBaTh A7 ce0s1 HOBBIE 3aa4l B yuéoe;

YMEHHE COOTHOCHUTH CBOM JEHCTBUS C IUIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYILECTBIATH
KOHTPOJb CBOEH JAESITENBHOCTH B IIpoliecce MAOCTHXKEHUS pe3ysbTaTa, OINpeleisTh
Croco0B! AEUCTBUM B paMKax MPEAOXKEHHbIX YCIOBUH U TpeOOBaHUI, KOPPEKTUPOBATH
CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYyalluEH;

YMEHHE CaMOCTOSITENIbHO MPUHUMATh PELIEHUs, IPOBOJAUTH aHAJIN3 CBOEH JESITEIbHOCTH,
MPUMEHSTH Pa3INYHbIE METO/IbI TIO3HAHMUS,

BJIQ/ICHUE HaBbIKAMU II03HABATEJIbHOM, Yy4eOHO-MCCIEeN0BAaTENIbCKOW W MPOEKTHOMN
NeSITeNIbHOCTH;

(dhopMupoBaHKE MOHATUWHOTO amnmnapara, yMeHHUs CO3/1aBaTh 0000IIEHNs, YCTaHABINBATh
aHAJIOTUH, KIACCU(PUIIUPOBATH, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(pUKaLINK;

YMEHHE YCTaHABJIMBATh MPUYMHHO-CIEJACTBEHHbIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXxieHue, yMo3aKiIoueHne (MHIYKTUBHOE, JEIyKTUBHOE U MO aHAJOTUH) U JeNaTh
BBIBOJIBI;

¢dbopMHpOoBaHHE KOMIIETEHTHOCTH B OOJIACTH  HCIOJBb30BaHUA HH(POPMALMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTH;

yMEHHE BUAETh MAaTEMAaTUYECKYIO 33/1auy B KOHTEKCTE MPOOJIEMHOM CUTYyaI[ul B IPYTHX
JTUCIUIUIMHAX, B OKPYXKAIOIIeH KU3HU;

YMEHHE CaMOCTOSITENIbHO OCYIIECTBIIATH TOUCK B Pa3JIMYHBIX UCTOUYHUKAX, OTOOD, aHATU3,
cHUCTeMaTH3allMi0 M KiIacCUpUKAUo HHPOpPMALMK, HEOOXOAUMOW JUIsl pEeLIeHUs
MaTeMaTHYeCKUX MpobiieM, IPeaCTaBIATh €€ B MOHATHOU (popme; MpUHUMATh pElIeHHE B
YCIIOBHUSIX HEIMOJHOW WM H30BITOYHOW, TOYHOW WJIM BEPOSTHOCTHOM HWHQOpMaIuu;
KPUTUYECKH OIEHUBATh M HHTEPIIPETUPOBATH WH(HOPMAIIUIO, TTOTYUYAEMYIO U3 PA3THUHBIX
HMCTOYHUKOB;



10) ymeHHe WHCIIONB30BaTh MaTeMaTHUYECKUE CPEACTBAa HArIAAHOCTH (rpaduKu, TaOJIHIIBI,

CXCMBI U I[p) IJI WITIOCTpalui, UHTCPHPCTAllMU, apryMCHTAIUH

11) ymeHHWe BBIIBUTATh THUIIOTE3bI MPH PEHICHUM 3a7aud, MOHMMAaTh HEOOXOIMMOCTb HX

IIPOBEPKH;

12) noHrMaHue CYNIHOCTH AJITOPUTMHYECKHX MPEANUCAHUNA W YMEHHWE JCHCTBOBAaTh B

COOTBETCTBHH C IIPCATTOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJIbTaThI:

1)
2)

3)
4)
5)
6)

7)

v
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OCO3HAHUEC 3HAYCHUA MAaTCMAaTHUKU JJI HOBCGI[HCBHOfI JKM3HH 4YCJIOBCKA,

npeacTaBJICHUC O MaTeMaTU4eCKOMH HAyKE€ KakK C(bepe MaTeMaTU4eCKOI JCATCIIBHOCTH, 00
JTamax eé pa3BuTH, O €€ 3HAUUMOCTH AJId pa3BUTUA TUBUJIA3ALNH,

YMCHHC OIMHCLIBATD AABJICHHA PCAJIbBHOIO MUpPA HA MATCMATHYCCKOM A3bIKC; ITPEACTABIICHUC
O MATCMAaTHYCCKUX IIOHATHAX H MATCMATHYCCKHX MOACIAX KaK O BaKHEHIIIEM
HHCTPYMCHTApPHHU, IIO3BOJIAIOIICM OIMMCBIBATh U U3YYaTh Pa3HBIC IPOUCCCHI U ABJICHHA,
npeaACTaBJICHHUC 00 OCHOBHBIX MOHATHAX, UACAX U MCTOdaX I'COMCTPUHU,

BJIAAACHUC MCTOAAMHU OOKa3aTCJIbCTB M aJIrOPUTMOB PCHICHUA;, YMCHUC HX IPUMCHATD,
MMPOBOAUTDL AOKA3ATCJIBHBIC PACCYKACHUSA B XOAC PCHICHUS 3a4a4;

MPAaKTUYICCKU 3HAYUMbIC MATECMATUUCCKHUC YMCHU U HABbIKH, CIIOCOOHOCTH UX IIPpUMCHCHUA
K pCIICHUIO MAaTCMATUYICCKUX U HCEMATEMATHUYCCKUX 3a/1aq.

BJIaACHUC HAaBbIKAMH  HCIIOJIb30BAHHA KOMIIBIOTCPHBIX IIpOorpaMm IIpyu PCIICHHUH
MaAaTCMaTHYCCKUX 3aJa4.

Ilnanupyemsle pe3yabTaTthl 00ydenusi reomerpuu B 10-11 kiaccax

BoinyckHUK HayuuTCS:

ONEepUPOBATH MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTh B IPOCTPAHCTBE, NapaJIeIbHOCTh U

MEPIEeHIUKYISPHOCTD MPSIMBIX U INIOCKOCTEM;

pacro3HaBaTh OCHOBHbIE BHJIbI MHOI'OI'PaHHHMKOB (IIpU3Ma, MUPaMUJA, MPSMOYTOIbHBIN

napajuiesienumnes, Kyo);

n300pakaTh TeoMeTpuyeckue (UIypbl C TMOMOLIbI0 YEPTEXKHBIX HHCTPYMEHTOB;

u3BJIE€KaTh ~ MH(OpPMAMIO O  IPOCTPAHCTBEHHBIX  TI'E€OMETPUUYECKUX  (QUTypax,

IIPEICTABICHHYIO HA YEPTEkKAX;

npumeHsTh Teopemy [Iudaropa npu BEIYMCIEHNHN 37IEMEHTOB CTEPEOMETPUUYECKUX DUTYD;

HaxXoAuTh OOBEMBI W IUIOIIAJM TOBEPXHOCTEH MPOCTEHIINX MHOIOIPaHHHUKOB C

npuMeHeHueM Gopmyi;

pacrio3HaBaTh TeJla BpalleHHs: KOHYC, LWIMHIP, cepy H 1map;

BBIUUCIATH OOBEMBI M IUIOIMIAAU MOBEPXHOCTEW MPOCTEUIINX MHOTOTPAHHUKOB U TEJ

BpAILEHHS C TOMOLIbIO (OPMYIL.

OTIepUPOBAThH OHATHEM JEKAPTOBBI KOOPIAUHATHI B IPOCTPAHCTBE;

HaXO/UTh KOOPJUHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO Mapajuiesenunenia

3HATh MPUMEPHl MaTEMaTHUYECKUX OTKPBITHM U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U

BCEMHUPHOHN UCTOPHUEH;

MOHMMATh POJIb MAaTEMATUKH B pa3BuTuu Poccun.

B noeceoneenoit ycuznu u npu uzyuenuu Opy2ux npeomemaos:

COOTHOCHUTH a6CTpaKTHBIC TCOMCTPHUICCKUC TMOHATHA U (I)aKTLI C pCaJIbHBIMH KU3HCHHBIMU

(o)

OBLEKTaMH U CUTyallusIMU

UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYp AJIS pPelleHHs 3aaady
MIPaKTUYECKOTO COJIEP KAHMUS;

COOTHOCHTB IUIOIIA/IM TOBEPXHOCTEH Te 0IMHAKOBOM (POPMBI pa3IMYHOTO pa3Mepa;
OLIEHHMBATh (POPMY IIPABUIIBHOTO MHOTOTPaHHUKA I1OCIIE CIIUJIOB, CPE3OB U T. M. (OMpPENesTh
KOJIMYECTBO BEpPILIMH, pedep M TpaHeW TMONy4eHHBIX MHOTOIPAaHHHUKOB). Bwlnmycknux
ROJIYYUM 603MONCHOCHIL HAYYUIMCA:



*  TIPUMEHSATH JJIS peIIeHUs 3a7]a4 FTeOMETpUUecKre (PaKkThl, €CIIU YCIOBHs IPUMEHEHHS 3aaHbI

B SIBHOU (opme;

*  pemarb 3aJa4d Ha HAXOXKJICHUE T€OMETPUUYECKHIX BEIMYMH 1O 00pa3iaM MM ajJropuTMam;
* JenaTh (BBIHOCHBIE) IJIOCKHUE YEPTEIKU U3 PUCYHKOB O0BbEMHBIX (DPUTYp, B TOM UUCIIE PUCOBATh

BUJ] CBEPXY, COOKY, CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB;

*  U3BJEKaTb, MHTEPIPETHPOBATH U INPeoOpa30OBbIBATh HHMOPMALUIO O T'€OMETPHUECKUX
¢burypax, npeJCTaBICHHYIO Ha YepTekKax;
* IPUMEHATb FeoMeTpuyeckue (GaxThl IJIs PelIeHUs 3a/ad, B TOM YHUCIIE, MPeIoarariinx

HECKOJIBKO I1ar0B PELIEHUS;

*  ONMUCBIBATH B3aMMHOE PACIIOJIOKEHHE MIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

* (opMyIHpOBATh CBOMCTBA M IPU3HAKU (PUTYD; * TOKA3bIBATh TCOMETPHUECKUE YTBEPIKICHHS,

*  3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAMHAT;

* BJAJETh CTAHIAPTHOW KiacCU(UKAIUMEH MPOCTPAHCTBEHHBIX (GUTryp (MHpaMHIbI, TPU3MBI,
napasuJiesIenumne 1bl);

* UCNOJB30BaTh CBOWCTBA T'EOMETPUYECKUX (GUTYp [UIA pEIIeHUs 3aqad MPaKTHYECKOTO

XapakTepa U 3aJa4 U3 Apyrux oosacTei 3HaHUii;

*  3aJaBaTh IJIOCKOCTh YPABHEHHMEM B JICKaPTOBOM CHCTEME KOOPAMHAT;
* pewiath OIpOCTEHIIME 3a7]a4l BBEIEHUEM BEKTOPHOTo Oa3uca.
Coaep:xanue moayias «I'eomerpus»

IToBropenue Pemenue 3agau ¢ nNpyUMEHEHHEM CBOMCTB (UI'yp Ha IUIOCKOCTH. 3ajaud Ha
JIOKa3aTeJIbCTBO M IOCTPOCHHE KOHTPIpUMEpPOB. lcmonp3oBaHue B 3aJadax IMPOCTEHIINX
JIOTMYECKUX MpaBuil. Pemienne 3a1a4 ¢ HCIOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLICHUN
B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, ()aKTOB, CBSI3aHHBIX C YETHIPEXyroJbHUKaMH. Pemenue 3aaay
C MCII0JIb30BaHHEM (DaKTOB, CBA3AHHBIX C OKPYXKHOCTSAMM. PerieHue 3ajad Ha M3MepeHUs Ha
IIJIOCKOCTH, BBIYUCIIEHUE JUIMH U IIomaaei. Pemenne 3axad ¢ moMoIb0 BEKTOPOB U KOOPAUHAT.

Harnsnnas crepeomerpus. ®durypsl M ux wuzo0paxeHus (kyO, nupamuia, MpuU3Ma).
OcHOBHBbIE TIOHATHUS CTEPEOMETPHUH U UX cBolicTBa. CedueHus KyOa u teTpasapa. Touka, npsmas u
IJIOCKOCTh B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIEICTBHS M3 HUX. B3anmHoe
PacIoJIOKEHUE IPSIMBIX U IIJIOCKOCTEN B IpOCTpaHCTBE. [lapaienbHOCTh NPSIMBIX U IJIOCKOCTEN
B mpocTpaHcTBe. M300pakeHHEe MPOCTEHIIMX MPOCTPAHCTBEHHbIX (UIyp Ha IUIOCKOCTH.
PaccrosiHust Mexty ¢purypamu B MpOCTpaHCTBE. YTIIbl B MpocTpaHCTBe. lleprnenaukynspHOCTh
OpsMbIX M TuiockocTei. [Ipoekuns ¢gurypsl Ha miIockocTh. Ilpu3Haku nepneHIuKyIsIpHOCTH
MPSAMBIX U ITIOCKOCTEHN B MPOCTpAHCTBE. TeopeMa 0 TpEX NePIEHIUKYIAPaAX.

Mpmuororpanauku. Ilapamienenunen. CsoiicTBa MPSAMOYTOJBHOTO —MNapajliesIeuIea.
Teopema [Tudaropa B npoctpancrse. [lpusma u nupamua. [IpaBunbHas nupamuaa 1 npaBUiIbHas
npusMa. [Ipsmas nupamuga. SI1€MEHThI TPU3MbI U TUPAMHU/IBL.

Tena BpameHus: HUIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOICTBA MPSMOT0 KPyroBOTO
WINHApPA, TPSAMOTO0 KpPYyroBoro KkoHyca. M3o0pakeHue Ten BpallleHUs Ha IUIOCKOCTH.
[IpencraBinenne 00 yceyeHHOM KOHYCe, CE€YeHHUs KOHyca (mapajuleibHO€ OCHOBAaHUIO U
MPOXOAdIIee Yepe3 BEpLINHY), CEYCHMs IMIUHIpA (MapajulebHO U MEPIEeHAMKYISIPHO OCH),
ceueHus mapa. PazBepTka mumHapa U konyca. [Ipocreiinrie koMOMHAIIMM MHOTOTPAaHHUKOB U
TeJN BpalICHUs MeXAy co0oil. BplumcieHHe 37IeMEHTOB NpPOCTPaHCTBEHHBIX ¢Guryp (pedpa,
JTMarOHaJH, YTJIbI).

[1nomans MOBEpXHOCTH NIPABUIILHON IMPAMHUJIBI U IIPSIMOM ITpu3Mbl. [1iomma e noBepXHOCTH
MPSIMOTO KPYTOBOT'O LHJIMHJPA, IPSIMOI0 KPYTrOBOr0 KOHYCa M 1apa.

ITonatue 06 obobeme. OObeM NMUpPaMUABI U KOHYCA, MPU3MBI U ImnHApa. O0beM Imiapa.
[Tono6usle Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY TUIOIIAIIMU TOBEPXHOCTEN U 00beMaMu
MOJIOOHBIX TE.

JIBMKEHHUSI B TPOCTPAHCTBE: MMAPAJLIEIbHBIN IEPEHOC, LIEHTPAJIbHAs CHMMETPHUS, CHMMETPUS
OTHOCHUTEJIBHO IUIOCKOCTH, MOBOpoT. CBolicTBa ABMXEeHHMW. [IpuMeHeHHe MABWKEHUN IpU
pEILICHNN 3aJay.



BexTops! 1 kKoopauHaThl B IpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpPA Ha YUCIIO,
yros Mexay Bekropamu. KosimHeapHble U KOMIUIaHapHbIe BEKTOPbl. CKalsipHOE IPOU3BEICHUE
BEKTOpOB. Teopema 0 pa3yioKEHUH BEKTOpa IO TPEM HEKOMIUIaHApHBIM BekTopam. CkaasipHoe
[IPOM3BEJCHNE BEKTOPOB B KOOpAMHaTaX. lIpuMeHeHHe BEKTOpOB MpH pPELICHUM 3a7ad Ha
HAaXO0X/IEHHE PACCTOSIHUH, [UINH, IUTomaaeil 1 00beMOB. YpaBHEHHE IUNIOCKOCTH B IIPOCTPAHCTBE.
VYpaBHeHue cdepsl B pocTpancTBe. PopMysia sl BBIYUCIEHUS PACCTOSIHUSA MEXIY TOUKAMU B
IIPOCTPAHCTBE.









TEMaTHYECKOe ITAHNPOBAHKE C YKa3aHHEM KOJIMYEeCTBa YacOB, OTBOJMMBIX Ha OCBOGHHUE KaXKI0M TeMBbI (MOIymb reoMerpus 11);

Ne 1/t Hazpanue TeMbl Komuuect | Kon-Bo | Kon-Bo | XapakTepucTuka IeATE€IbHOCTH yYalUXCs BocnurarensHblie 3a1aun
BO YacoB | KOHTpoX | jabopar
o TeMe BHBIX OPHBIX
pabotr | (mpakTu
YECKHUX,
3a4€THBI
X...)
pabot
1 Koopannartel U BEKTOpPBI B 2 Onucvieams MOHATHS: IPSIMOYTOJIbHAS DopMHUPOBAHUE OTHOIICHUS K

MPOCTPAHCTBE

cHCTeMa KOOPIMHAT B IIPOCTPAHCTBE,
KOOPJHMHATHI TOYKH, BEKTOD,
COHATpaBJICHHBIE U TIPOTUBOIOJIOXKHO
HAaIpaBJIeHHbBIC BEKTOPHI, MApaJICITbHBII
MIEpeHOC Ha BEKTOP, CyMMa BEKTOPOB,
TOMOTETHS C KO3PPHUINESHTOM, PaBHBIM i,
YroJl M@Ky BEKTOPaMH.

Dopmynuposams ONPeICICHUSL:
KOJUITMHEAPHBIX BEKTOPOB, PABHBIX
BEKTOPOB, Pa3HOCTH BEKTOPOB,
MPOTUBOIOJIOKHBIX BEKTOPOB,
MPOM3BEICHHS BEKTOpA U YKCIIa,
CKaJIIPHOTO MTPOU3BEICHUS IBYX BEKTOPOB,
FeOMEeTPUYECKOTO MECTa TOueK, Ouc
CEeKTOpa ABYTPAHHOTO YIiia, ypaBHEHUS
¢burypsi.

Hoxaszvisams HOpMyIIBI: paCCTOSHUSL
MEKy IBYMsSI TOUKaMH (C 33laHHBIMU
KOOpAWHATAMH), KOOPAUHAT CEPEANHBI
0Tpe3Ka, KOOPIUHAT CYMMEBI M Pa3HOCTH
BEKTOPOB, CKAJISIPHOTO MPOU3BEICHHUS ABYX
BEKTOPOB, JJIsl BBIYMCIICHHUS KOCUHYCA YIiia
MEX]y IBYMsI HEHYJIEBEIMU BEKTOPAMH.
Dopmynuposams u 00KA3bLI6ANH TEOPEMBI:
0 KOOpJIMHaTaxX BeKTopa (IIpH 3aJaHHBIX

3HAHUAM KaK

HHTEJUIEKTyAIbHOMY pECypCy,
oOecrneunBaroIEeMy Oyayiiee

4yeJI0BEKa, KaK pe3yJbTaTy

KPONOTIINBOTO, HO

YBJIEKATEIbHOTO

yyebHOro Tpyaa. (opMHPOBaTH OTHOLICHHS K
3HAHWSIM ~ KaK  HHTEIUICKTYyalbHOMY  pecypcy,
obecreunBaroIieMy — Oyayliee — 4eJoBeKa,  Kak
pe3yibTaTy  KpONOTJIHMBOIO, HO  YBJCKATEILHOIO
y4eOHOTO TpyAa;

“pa3BuBaTh CTPEMJICHUEC Y3HaBaTb 4YTO-TO HOBOEC,
POABJIATH J'IIO603HaTCJ'ILHOCTB, IOCHUTDb 3HAHUWA,
-HOJIYYUTb OIIBIT CaMOIIO3HAHUA W CaMOaHaIn3a,
OIlbITa CONHAJIBHO IMPHUEMJIIEMOI'0 CaMOBBIPAKCHUA U
caMopceaain3aluu.




KOOpJAMHATaX €ro Hayaia ¥ KOHIA), O
KOJIJIMHEAPHBIX BEKTOPax, O CKAJSIPHOM
[IPOM3BEIEHUH JIBYX NEPIEHANKYIISPHBIX
BEKTOpPOB, 0 'MT, paBHOYJaIEHHBIX OT
KOHIIOB 0Tpe3ka, o ' MT, npunHaayiexamux
JIBYTPAHHOMY YIUIy Y paBHOYAAJIEHHBIX OT
€ro rpaHei, 00 ypaBHEHUH MJIOCKOCTH, O
BEKTOpE, NEPIECHIUKYISIPHOM TaHHON
IIOCKOCTH. Onucvlgams MOHATHS:
MPsIMOYTOJIbHAS CUCTEMa KOOPAMHAT B
MIPOCTPAHCTBE, KOOPIAUHATHI TOUKH, BEKTOD,
COHAINpaBJICHHbIE U TIPOTUBOIIOIOKHO
HalpaBlieHHbIE BEKTOPHI, TapajliebHbII
[IepeHOC Ha BEKTOpP, CyMMa BEKTOPOB,
TOMOTETHS ¢ K03 (PHUIIMEHTOM, paBHBIM H,
YTOJI MEX/Ty BEKTOPAMHU.

Dopmynupoeams ONPENCIICHHUS:
KOJIJIMHEAPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB, Pa3HOCTH BEKTOPOB,
[IPOTUBOIIOIOKHBIX BEKTOPOB,
MIPOM3BEICHUS BEKTOpA U YUCIIA,
CKaJIIPHOTO ITPOU3BEACHUS JBYX BEKTOPOB,
FeOMEeTPUYECKOTO MECTa TOueK, Ouc
CEKTOpa JIBYTPaHHOT'O YIJia, ypaBHEHUS
(burypsl.

Loxazvieams HopMyIIbl: pacCTOSHUS
MEX1y IBYMS TOUKaMH (C 33JaHHBIMH
KOOpAWHATaMH), KOOPAUHAT CEPEANHBI
0Tpe3Ka, KOOPAUHAT CYMMBI U Pa3HOCTH
BEKTOPOB, CKAISIPHOTO MTPOU3BEEHHS JIBYX
BEKTOPOB, /ISl BEIYUCIIEHUS KOCHHYCa yTiia
MEXy IByMsI HEHYJIEBBIMH BEKTOPaMH.
Dopmynupoeams u 00KA3bIGAMb TEOPEMBI:
0 KOOpAMHATaxX BeKTopa (IpH 3aJaHHbBIX
KOOpAWHATAaX €ro Havyajia ¥ KOHIA), O
KOJUIMHEAPHBIX BEKTOPaX, O CKAJSIPHOM




MIPOU3BEICHUY ABYX NEPIIECHIUKYIISIPHBIX
BEKTOpOB, 0 'MT, paBHOYJaNnEHHBIX OT
KOHIIOB 0oTpe3ka, 0 'MT, npunammexamumx
JBYTPAaHHOMY YIJIy Y paBHOYAAJIEHHBIX OT
€ro TpaHei, 00 ypaBHEHHH TUIOCKOCTH, O
BEKTOpE, NEPIEHANKYISIPHOM JTaHHOU
IIJIOCKOCTH.

Ipumensimov U3y4eHHbIE ONPENIETICHUS,
TeopeMBbI U (OPMYJIIBI K PEIISHHIO 3a/1a4.
ITpumensamov U3y4eHHBIE ONPEEICHUS,
TEOPEMBI U POPMYJIBI K PEIICHHIO

3ana4. Popmyna paccmoanus om moukiu 0o
nrockocmu. Cnocobvl 3a0anus npsmotl
ypaguenuamu. Pewenue 3a0au u
00Ka3amenbCmeo meopem ¢ NOMOUWbIO
BEKMOPOG U MEMOOOM KOOPOUHAM.
Onemenmul ceomempuu macc.

Tena Bpamenust

3HaTh: NOHATUE HWINHIPUYECKOU
MTOBEPXHOCTH, IWJIMH/PA U €TO SJIEMEHTOB,
(hopMyJIBI [Tl BEIYUCIICHHUS OOKOBOI M
MOJIHOM noBepxHocTel uuHApa. [TonsTue
KOHUYECKOH TTOBEPXHOCTH, KOHYCA U €r0
JJIEMEHTOB, YCEYEHHOT'O KOHYCa, (GOpMyIIbI
JUIsL BBIYHMCIICHUS TI0MIaaelt O0KOBOH 1
MOJIHOM MTOBEPXHOCTEH KOHYyCa U
ycedeHHOTo KoHyca. Teopemy 00 o0beme
KOHYCa U €€ CJIEeJICTBHE.

YMeThb: pemats 3a7a4u «Ha HAXOKACHHE
0OOKOBOI1 M TTOJTHOW TTOBEPXHOCTEN
HWIMHIPA, KOHYCa M YCEUYEHHOTO KOHYCa,
BBIBOJIMThH YpaBHEHHE Cephl B 3aIaHHOMN
MPSIMOYTOJIEHOM CHCTEME KOOpPAMHAT,
HaXOJUTH IJIOIA M TIOBEPXHOCTEN U
0o0Bembl Ten BpamieHus. CTpOUTh CeueHUs
MHOT'OT'PaHHUKOB U U300pakaTh CEUECHUS
TEN BpalllCHUsI.

DopMHUPOBAHUE OTHOLIECHHS K

3HAHUAM KaK

MHTEJUIEKTYalIbHOMY pecypcy,
oOecrneunBaroIeMy Oyayiiee

YeIIOBeKa, KaK pPe3yJbTaTy

KpOTIOTJINBOTO, HO

yBJIEKATEIHLHOTO

y49e0HOTO TpyJa. (OPMHUPOBATH OTHOLICHUS K
3HAHUSAM  KaK  MHTEIUIEKTyaJlbHOMY  PECypcy,
o0ecTeYnBarIEeMy Oymymiee YeJIoBeKa, Kak
pe3yapTary  KpOIIOTJIMBOIO, HO  YBJEKATEIBHOI'O
y4e0HOTO Tpy/a;

-pa3BUBaTh CTPEMJIEHHWE Y3HABaTh YTO-TO HOBOE,
MIPOSIBIISATE JIFOO03HATENBHOCTD, IIEHUTh 3HAHUS;
-MIOJyYUTh ONBIT CAMOIIO3HAHUS M CaMOAaHaJH3a,
OTIBITa COIMAJILHO MPUEMJIEMOTO CaMOBBIPAKCHHUS U
caMopean3aIum.




3HaTh/ IOHUMATh:

olpezeNeHe NWINHIPA, KOHyCa
BpallleHUs, UX JJIEMEHTOB;
MEepHeHINKYISIPHOTO CeUeHUs; OOKOBOH 1
MOJHOM TOBEPXHOCTH;

-OCEBBIM CEYEHHEM IWIINHApPA SIBIAETCSA
MIPSIMOYTOJIEHUK, CTOPOHBI KOTOPOT'O PABHBI
JMaMeTpy OCHOBAaHUS U 00pa3yroIeit
LWIMHIPA;

-(popMyIIBl BBIYHCIICHUS MO OOKOBOH
U TIOJIHOW IOBEPXHOCTH U 00BbEMa
LWIMHIPA U KOHYCa;

-TIpY pelIeHNnH 3aJ]aui, B KOTOPOil 1aH
NIpaBUIIbHBIM MHOIOTPaHHUK. BIIMCcaHHBIN B
KOHYC, JOCTaTOYHO U300pa3uTh CEUCHHUE
9THX (PUTYD TUIOCKOCTBIO, IPOXOIIIEH
yepe3 0Ch KOHYCa U IMaroHajlb OCHOBaHUS
MHOTOTPaHHHKA, TOT/Ia PELICHNE
CTEPEOMETPHYECKOH 3a1aull CBOAUTCS K
PELIEHUIO 33/1a4y TUIAHUMETPUIECKOU

yMeThb:

-BBIBOJTUTH (DOPMYITY BBIUHCIICHHSI
oI M OOKOBOW W TOJTHOM
MMOBEPXHOCTEH, 00BEMaA IMIMHIIPA U
KOHYCa;

- CTPOUTH M300paKEHUS: IWIIMHIPA U
KOHYCA; IIPaBUJIbHBIX IIPU3M U IUPAMUT,
BITMCAHHBIX B IWJIMHJIP U KOHYC;

- KOPPEKTHO apryMEHTHPOBATh
YTBEPKACHW A, BOSHUKAIOIIHNE 110 X0y
peIICHUA 3a4a4U Ha KOM6I/IHaHI/IIO
MHOTOTPAaHHUKORB C IUITHHIPAMU U
KOHyCaMu

3HaTh: [TorsTre chepsl, mapa u ux
JJIEMEHTOB, ypaBHEHHUE c(ephl B 331aHHON




IPSIMOYT'OJIBHON CHUCTEME KOOPIMHAT,
CJIyyad B3aHMHOI'O PaCIIOJIOKEHHS Cephl U
IJIOCKOCTH, TEOPEMY O KacaTelbHOU
IUTOCKOCTH K cdepe, hopMydTy miomain
ctepsl. DopMyiel 00beMa mapa, TTOIAIH
cdepsl U I BEIYUCICHUS 00bEMOB YacTel
mapa.

YMeTh: UCIIOIB30BATH TEOPEMY O
KacaTeJIbHOH MJIOCKOCTH K cdepe u
¢dhopmyny miomaau chepsl Ipu pelicHAN
3anmay o teme «lllap u chepa». Haxogurs
IUIOIIAAN OBEPXHOCTEN 1 00BEMBI TEJT
BpallleHusl.

3HaTh/ MOHUMATh:

ompeaeneHus chepsl U mapa;

-IIJIOCKOCTh, KacaTelbHas K cdepe,
MepIeHIUKYIISpHA pauycCy,
MPOBEIEHHOMY B TOUKY KaCaHMUS,;
-B3aMMHOE PacHojoxeHue chepsl u
IIJIOCKOCTH;

-nmuameTp 1rapa (chepsl), TN Xopay
nononaM. [lepnennukymnsipeH 3toit xopue4
-OTPE3KH BCEX KacaTeNbHBIX, POBEIEHHBIX
K IIapy U3 OAHOM TOYKH, PABHBI MEXKTY
co0oii;

-onpezeseHue cepbl, BIUCAHHON B
JIBYTPAaHHBII 1 MHOTOTPAHHBIN YTJIBL;
-onpeaeseHus cepsl U mapa, BIUCAHHbBIX
1 ONMCAHHBIX OKOJIO MHOTOTPaHHHKA;
-CBOICTBa BIIMCAHHBIX U OMIMCAHHBIX
MHOTOTPaHHUKOB;

-TIpH PELICHNH 331241 Ha KOMOWHALNIO
cdepbl ¥ KoHyca (LHIMHAPA) UCIIOJIb30BaTh
cedeHrne KOMOWHAINH JUaMeTPaTbHOM
IUTOCKOCTBIO chepbl, coJepikaliell och
KOHyca (UINHIPA);




-TIPH PENICHUH 32/1a4H, B KOTOPO# JaHbI
JIBE, TPU ¥ O0Jiee TOMapHO Kacaroluecs
cdepbl, YI00HO IIPHUBJIIEKATH HA TIOMOIIbY
TPEYTOJIBHUK WU TETPAdp C BEPIIIMHAMU B
IIEHTpaX JaHHBIX cdep.

yMeThb:

-BBIBOJIUTH (DOPMYJIbI BEIYUCIICHUSI
TUTOIIIA I IOBEPXHOCTH M 00bEMa 1m1apa,
IIapOBBIX T05ICA, CEKTOPA, CETMEHTA;

- BEKTOPHO-KOOPJAUHATHBIM METOAOM
pemiaTte 3a7a9u Ha KOMOMHAIINN CephI ¢
MHOTOTpaHHUKaMU;

- BEPHO U HATrJSIHO U300paxkaTh cepy B
KOM6I/IHa]_[I/II/I C MHOTOIrpaHHHUKAaMU,
WJIHHAPOM, KOHYCOM H APYTUMHU
chepamu;

- KOPPEKTHO apryMEHTHPOBATh
YTBEPXKICHNS, BOSHUKAIOIIHE TI0 XOIY
penieHns Ha KoMOMHanmio cdepsl (apa) ¢
MHOIrOrpaHHuKamMu, MUIMHAPOM, KOHYCOM
U Apyrumu cepamu (Irapamu)

O0BEMBI MHOTOTPAHHHKOB

3uarb: [lonstue cdepsl, mapa u ux
AJIEMEHTOB, ypaBHEeHUE c(ephl B 3aJaHHON
MPSIMOYTOJILHOW CHCTEME KOOpP/IMHAT,
CJIy4ad B3aMMHOTO PacrojoxeHus chepsl 1
IJIOCKOCTH, TEOPEMY O KacaTellbHOM
IJIOCKOCTH K cepe, hopMyty IIomaam
cdepsl. Dopmyibl 00beMa apa, MO
cdepsl ¥ I BEIYUCICHUS 00bEMOB YacTen
mapa.

YMeThb: UCIIONB30BATH TEOPEMY O
KacaTeJIbHOH IJIOCKOCTH K cdepe U
¢dopmyny miomanau chepsl Ipu pelieHAN
3amad o Teme «Illap u chepayn. Haxomuts

DopMHUPOBAHUE OTHOILIEHUS K

3HAHUSIM KaK

HMHTEIJIEKTYaIIbHOMY PECYpCY,
obecrneunBaroeMy Oyaymiee

4yeJI0BeKa, Kak pe3yJIbTaTy

KpPOIOTIMBOIO, HO

YBIIEKATEJIbHOTO

y4e0HOTO TpyJa. (OPMHUPOBATH OTHOLICHUS K
3HAHMAM  KaK  MHTEJUIEKTYaJIbHOMY  pecypcy,
obecrieunBaronieMy  Oyayliee  4eloBeKa,  Kak
pe3ysbTaTy  KpPOMOTJIMBOIO, HO YBIIEKATEILHOIO
y4e0HOTO Tpy/a;

-pa3BUBaTh CTPEMJICHHE Y3HABaTh YTO-TO HOBOE,
NPOSIBJISTE JIFOO03HATEIBHOCTD, IEHUTh 3HAHUS;




IUIOIIAAN OBEPXHOCTEN 1 00BEMBI TEIl
BpAIECHHUS.

3HaTh/ MOHUMATh:

ompeeNieHus cepsl U 1apa;

-IIJIOCKOCTh, KacaTenbpHas K cdepe,
NepHeHInKyIsIpHa pagnuycy,
MPOBEIEHHOMY B TOUKY KaCaHMUS;
-B3aMMHOE PacHojoXeHue chepsl u
IUIOCKOCTH;

-nmuameTp 1rapa (chepsl), JeTIAIIi XOpay
nononaM. [lepnennukymnsipes 3toit xopae4
-OTPE3KHU BCEX KacaTeNbHBIX, TPOBEAEHHBIX
K LIapy U3 OAHOM TOYKH, PABHBI MEXKIY
co00i1;

-onpeaeseHue cepbl, BIUCAHHON B
JIBYTPAHHBII 1 MHOTOTPAHHBIN YTJIbL;
-onpeseeHus cepsl U mapa, BIUCAHHBIX
1 ONMCAHHBIX OKOJIO MHOTOTPaHHUKA;
-CBOIICTBA BIMCAHHBIX ¥ OIMCAHHBIX
MHOTOTPaHHHKOB;

-IIpH PELICHNH 331241 Ha KOMOMHALNIO
cdepsl 1 KoHyca (IITHHAPA) UCTIOTH30BaTh
ceueHre KOMOMHAIIMY JaMeTpaTbHON
TUIOCKOCTBIO c(hepbl, cojiepkalieil och
KoHyca (IIIMHApa);

-IIpH PELIEHNH 3a/1a41, B KOTOPOl JaHbI
JIBE, TPU ¥ OO0JIee TOMapHo Kacaroluecs
cdepsl, y100HO «IIpUBJIEKATh Ha TIOMOILE)
TPEYTOJIbHUK WIH TETPAdAP C BEPLIMHAMU B
LEHTpax JaHHbIX chep.

yMeThb:

-BBIBOJUTDH (DOPMYIIBI BHIYHCIICHUS
IIOMIaIM IOBEPXHOCTH M 00bEMa 11apa,
IIAPOBBIX M0sICA, CEKTOpA, CETMEHTA;

-IIOJIYYUTH OIIBIT CaMOIIO3HAaHUA W cCaMOaHaIn3a,
OIbITa COIIMAJIBHO IPUEMIIEMOI'0 CaMOBBIPDAXXEHUS U
caMop€CaIn3ann.




- BEKTOPHO-KOOPIMHATHBIM METOIOM
pemiaTh 3a1a9u Ha KOMOMHAITUHN CEephI C
MHOTOTpaHHUKaMU;

- BEPHO U HarJsAHO H300pakaTh cepy B
KOMOHMHAIIMY ¢ MHOTOTPaHHUKAMH,
IJIHHAPOM, KOHYCOM H APYTUMHU
chepamu;

- KOPPEKTHO apryMEHTHPOBATh
YTBEPXKICHNS, BOSHUKAIOIIHE TI0 XOIY
peluieHns Ha KoMOUHanuio cdepsl (1apa) ¢
MHOTOTpaHHUKaMH, IMITHHIPOM, KOHYCOM
1 ApyrumMu cepamu (Irapammn)

O0BEMBI Tes1 BpaleHust

3uarp: [lonsTre cdepsl, mapa u ux
AJIEMEHTOB, ypaBHEeHHUE c(ephl B 3aJaHHON
MPSIMOYTOJIEHON CHCTEME KOOPIMHAT,
ClIyyad B3aHMHOT'O PACIIOJIOKEHHS cephl U
IJIOCKOCTH, TEOPEMY O KacaTellbHOM
IDIOCKOCTH K cepe, hopMyiry mromaam
ctepsl. DopMyer 00beMa mapa, TIOAIH
cdepbl ¥ [T BEIYUCICHHS 00bEMOB YacTen
mapa.

YMeTb: HCIIOIB30BATH TEOPEMY O
KacaTeIbHOH IJIOCKOCTH K cdepe u
(dbopmyty miomaay chepsl Ipu pelieHAN
3ana4 o teme «lllap u chepar. Haxonuts
IUIOIIAAN IOBEPXHOCTEN 1 00BEMBI TEJl
BpaIeHHUSI.

3HaTh/ NOHUMATh:

orpenesieHus cepsl U 1apa;

-IJIOCKOCTh, KacaTelbHas K cdepe,
MEePIEHINKYIISIPHA PainyCy,
MPOBEIEHHOMY B TOUKY KaCaHMUS;
-B3aMMHOE PacnojokeHue chepsl u
IJIOCKOCTH;

-nmuaMeTp mapa (cdepsl), AN XOpay
nononaM. Ilepnenaukyssipen 3roil xopae4

DopMUPOBAHUE OTHOIIEHUS K

3HAHUAM KaK

HHTEJUIEKTyAIbHOMY pECypCy,
obecrneunBaromeMy Oyaymiee

4eJI0BeKa, KaK pe3ysbTaTy

KPONOTIINBOTO, HO

YBIIEKATEIBHOIO

y4e0HOro TpyJa. (OPMHUPOBATHL OTHOLICHUS K
3HaHWSM  KaK  HHTEIUIGKTyalbHOMY  pecypcy,
obecreunBaroIieMy — Oyayliee — 4eloBeka,  Kak
pe3ynbTaTy  KpONOTJIHMBOIO, HO  YBJCKATEILHOIO
y4eOHOTO TpyAa;

“pa3BuBaTh CTPEMJICHUEC Y3HAaBaTb 4YTO-TO HOBOEC,
MIPOABJIATH J'IIO603HaTCJ'ILHOCTB, IOCHUTD 3HAHUA,
-HOJIYYUTb OIIBIT CaMOIIO3HAHUA W CaMOaHaIn3a,
OIbITa COHNUAJIBHO IMPHUEMIIEMOI'0 CaMOBBIPAKECHUA U
caMopceaain3alu.




-OTPE3KU BCEX KacaTEeJIbHBIX, IPOBEAEHHBIX
K LIapy U3 OAHOM TOYKH, PABHBI MEKAY
co0011;

-onpezeseHue cepbl, BMUCAHHON B
JBYTPaHHBII 1 MHOTOTPAHHBIN YTJIbL;
-onpeseseHus cepsl U mapa, BIUCAHHBIX
1 OMUCAHHBIX OKOJIO MHOTOTPaHHHKA;
-CBOIICTBa BIMCAHHBIX ¥ OIHMCAHHbBIX
MHOTI'OI'PaHHUKOB;

-TIpH PELICHNH 3a/1a41 Ha KOMOWHALNIO
cdepsl 1 KoHyca (IITHHAPA) UCTIOTH30BATh
ceueHre KOMOMHALMHI JHaMeTPaIbHON
IUIOCKOCTBIO c(hepbl, coJepkaliell och
KoHyca (I[HIMHApa);

-IIpH PELLICHNH 3a/1a41, B KOTOPOIl JaHbI
JIBE, TpU 1 OOJIee OMapHo Kacaloluuecs
cdepsl, yI00HO «IIPHUBIEKATh HA TIOMOIIb)
TPEYTOJIbHUK WIH TETPAdAP C BEPLIMHAMHU B
LEHTpax MaHHBIX chep.

yMeThb:

-BBIBOJIUTH (DOPMYJIBI BEIYUCITCHUS
TUTONIA I TOBEPXHOCTH M 00bEMA 111apa,
[IApPOBBIX TOsICA, CEKTOpA, CETMEHTA;

- BEKTOPHO-KOOPIUHATHBIM METOIOM
peniats 3a1a4u Ha KOMOMHALUH CHEPHI ¢
MHOTOTpaHHUKaMU;

- BEPHO U HaIJISHO H300pakaTh chepy B
KOMOHMHAIIMU C MHOTOTDaHHHKAMH,
WJIMHAPOM, KOHYCOM H APYTUMHU
chepamu;

- KOPPEKTHO apryMEHTHPOBATh
YTBEP)KJICHUS, BOSHUKAOLINE 110 XOIy
penieHns Ha KOMOMHanMIo cdeps! (1apa) ¢
MHOTOTpaHHUKAMH, IUTHHIPOM, KOHYCOM
U IpyruMu chepamu (1apamn)




5 IpakTuky™m no pemeHunio 22 dopMupoBaHHE OTHOIICHUS K
3a/1a4 Kypca cTepeoMeTpun 3HAHUSIM KaK
¥ IOBTOPEHUH TEOPUHU HUHTEJUICKTYaIbHOMY Pecypcy,
oOecrneunBaroIeMy Oyaymiee
YeNoBeKa, Kak pe3ysIbTaTy
KPOIOTIMBOTO, HO
YBIIEKATEIHLHOTO
y49e0HOTO TpyJa. (OpMHPOBATH OTHOLICHHS K
3HAHUSIM ~ KaK  MHTEIUIEKTYyaJlbHOMY  pEcypcy,
obOecreunBammeMy  Oymymiee — 4YeloBeKa,  Kak
peE3yJbTaTy KpOIIOTIMBOTO, HO  YBJICKATCIBHOI'O
y4eOHOTO TPyAa;
“pa3BuBaTh CTPEMJICHUC Y3HABaTb 4YTO-TO HOBOC,
MPOSIBJIATH JIFOOO3HATEILHOCTD, [ICHUTh 3HAHHUS,
-[IOJIYYUTH OIIBIT CaMOIIO3HAHUA W CaMoOaHaIn3a,
OIlbITa COUUAJIbHO MPUEMIICMOI'0O CaMOBBIPAXKCHUA U
caMopeain3anuu.
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1.1 TOypOoYHOE IJIaHUPOBAHHE

Ne ypoka HasBanue tembl Haspanue ypoka
n/n
1 Crenennas, noka3arenbnasi | CrenenHas ¢pynknus. CBoiicTBa u rpaduk creneHHoi GyHKIuH. Penenne ypaBHeHNI 1 HEPABEHCTB C UCIIOIb30BaHUEM CBOWCTB U Ipa)IKOB
u Jorapugpmuyeckas (yHKIHA.
byskumuu
2 Jlorapudmudeckas pynkuusi. CBoiicTBa 1 rpaduk jJorapupmudeckoi GyHkimu. PeeHre ypaBHEHUI U HEPABEHCTB € MCIOJIb30BaAHUEM
CBOWCTB ¥ TpaMKOB JOTaAPUPMHIUESCKIX (PYHKITHH.
3 [Toka3aTenbHblE ypaBHEHHUS.
4 [TokazarenbHbIe HEPABEHCTBA.
5 [IpakTHKyM IO peHIeHHIO IOKA3aTeNbHBIX U JOrapu(pMUIECKUX YPAaBHEHNH U HEPABEHCTB.
6 [IpakTHKyM IO PELICHHIO NOKa3aTeIbHBIX U JIOrapu(MHUUECKUX yPaBHEHUI 1 HEPABEHCTB.
7 KommuiekcHble ynciaa I'eomeTpuueckoe n300paxeHNe KOMIUIEKCHBIX YHcell. ['eoMeTpruuecKuii CMBICI MOJLYJISI, OTIEPAIMii CJI0KEHHS, BHIUUTAHHSI 1 YMHOXKECHUS Ha

HeﬁCTBHTGHLHOC YHUCJIO.




Ne i/mn Hazpanue TeMbl Konuuectn Koun-Bo Koun-Bo XapakTepucTrKa A TEIbHOCTH yUallluXCA BocnutarenbHble 3a1a4u
0 YacoB MO0 | KOHTPOJIb | J1abopaTo
TeMe HBIX PHBIX
pabot (mpak-ux,
3a4ETHBIX
...) pabot
KoMmuiekcHble yncia 2 BrINOTHATE BRIYKCICHUS C KOMIUICKCHBIMU DopMUpoBaHUE OTHOIICHUS K

YHCIIaMU: CIIO’KEHHUE, BEIYNTAHHE, YMHOKEHHE,
JIeJIEHHE.

N300paxarh KOMIUICKCHBIC YUCIIa TOYKAMU HA
KOMIIJICKCHOM MJIIOCKOCTH.

HaTepnperupoBaTh Ha KOMILUIEKCHOM MIIOCKOCTH
CJIOKCHME U BRIYMTAHHE KOMIUICKCHEIX YHCE]I.
Haxonuts KOpHU KBaJpaTHBIX YpaBHEHUM C
NEeHCTBUTEIHHBIMHU KOO (DHUITMEHTAMH.
[IpuMeHsTh pa3indyHble GOPMBI 3aITUCH
KOMIUIEKCHBIX YHCEIT: allr€0pandecKyto,
TPUTOHOMETPUIECKYIO U TIOKA3aTEIbHYIO.
BEITOIHATE AEHCTBHS ¢ KOMIIIEKCHBIMH YHCJIa-
MH: CIIO’)KCHHE, BEIYUTAHUE, YMHOXKCHUE, JICTICHUE,
BO3BEJICHHE B HATYPAILHYIO CTEIICHb, U3BIICUCHIE
KOpPHSI CTeneHu N, BEIOUpast MOAXOIAIIYI0 (hopMy
3amUCH KOMIUIEKCHBIX uncen. [lepexonuts oT
anreOpanveckoi 3aucu KOMIUIEKCHOTO YHCIIa K
TPUTOHOMETPUIECKOHN U K ITOKA3aTeIbHOM, OT
TPUTOHOMETPUIECKON U IMTOKA3aTEIbHON (POPMBI K
anredOpandeckoi

Jloka3bIBaTh CBOCTBA KOMILIEKCHO COMPSKEHHBIX
yucel. IHTeprnpeTHpoBaTh Ha KOMITJIEKCHON
IJIOCKOCTH apu(pMeTHIECKHe NSHCTBUS C
KOMIIIEKCHBIMU YHCJIAMU.

DopMyIHpPOBaTh OCHOBHYIO TEOPEMY alreOphl.
BriBoauTh poCTENIINE CIIENCTBUSA U3 OCHOBHOM
TeopeMbl anredOpsl. Haxonuts MHOTOUICH
HaUMCHBIIICH CTEIICHU,

HUMEIOIINM 3a1aHHbIE KOPHHU.

HaxoanTe MHOTOYJIEH HAMMEHBIIIENH CTEIIEHH C
NEeHCTBUTEIHHBIMHU KOO (DUITUEHTAMU, UMEFOIIINH
3a/IaHHbIE KOPHU

3HAHUSIM KaK
MHTEJUIEKTYaTbHOMY pecypcy,
oOecreunBaroIeMy Oyaymiee

YeNoBeKa, KaK pe3yabTaTy

[KPOTIOTITUBOTO, HO

[YBJICKATEIBHOTO

Y4eOHOTO TPyJa. (pOPMHUPOBATH OTHOLICHHUS K
BHAHUAM KaK HMHTEJUIEKTYaJlbHOMY  pecypcy,
oOecrnieunBaromeMy Oyaymiee delloBeKa, Kak
pe3yNbTaTy KPOMOTIMBOIO, HO YBJIEKATEIHHOTO
yaeOHOTO TPY/a;

~pa3BUBaTh CTPEMJICHUEC Y3HaBaTb 4YTO-TO HOBOC,

[IPOSIBIIATH JTIFOO03HATENHHOCTD, IICHUTh 3HAHUS;

-IIOJIYYUTb OIIBIT CaAMOIIO3HAHHA M CaMOdHaIn3a,
OIIbITa COUAJIbHO MPUEMJIEMOT'0 CaMOBBIPAKCHUS
1 caMOpcCain3alnuu.




CrenenHas,
nokasaTejbHas U
JorapupMuyeckas
bynkuun

ITo rpadukam creneHHbIX QYHKIHIH (B
3aBUCHUMOCTH OT ITOKA3aTelIsl CTETIIEHHU) ONKCHIBATh
UX CBOWCTBAa (MOHOTOHHOCTH, OTPaHUYEHHOCTB,
4ETHOCTb, HEYETHOCTB ).

CTpouTh cXeMaTHIeCKH TpaduK CTCTICHHOM
(YHKLIMY B 3aBUCUMOCTH OT NPUHAJIC)KHOCTH
MoKasarest CTeTeH! (B aHATMTHYECKOH 3amncH
paccmarpuBaeMoil GyHKIFH) K OTHOMY H3
paccMaTpUBaeMbIX YHCIIOBBIX MHOXKECTB (IIpU
MOKa3aTessix, MPUHAIeKAIINX MHOKECTBY LIEIbIX
YHCeI, IPH JIFOObIX NEHCTBUTENBHBIX MTOKA3ATEIISAX )
U MIEPEUUCIIATh €€ CBOICTBA.

Onpenensits, siBAsSeTCs I QYHKIHUS 00paTUMON.
Crpoutb rpaduk crIoxxHONW QYHKIUH, APOOHO-
pauMoHaIbHOM QYHKUNH 31€MEHTaPHBIMU
METOJaMHU.

[TpuBOIUTH IPUMEPHI CTETICHHBIX (PYHKIIUHA
(3amaHHBIX ¢ TOMOIIBIO (GOPMYITBI WK Tpaduka),
00JaaronIix 3aJaHHBIME CBOMICTBaMH (Hampumep,
OTPaHUYEHHOCTH). Pa3biCHATH CMBICH
MEPEYHCIICHHBIX CBOWCTB. AHAJIM3UPOBATh
MoBeJeHNE (PYHKIMI Ha Pa3InUHBIX y4acTKax
00JIacTH OTpeieNieHNsl, CPaBHHBATh CKOPOCTH
BO3pacTaHUs

(yowBanus) QyHknuii. DopMynupoBaTh
OTIpeIeJICHHS IEPEUHCIICHHBIX CBONCTB.
PacrniozHaBath paBHOCHIIBHBIE TIPEOOPA30BAHUS,
peoOpa3oBaHusl, NPUBOSIIINE K yPaBHEHHUIO-
cieAcTBUIO Pemate uppanyoHansHble ypaBHEHNUS,
HppalroHaIbHbIC HEPABEHCTBA U X CHCTEMBI.
PacrnioznaBath rpaduiku U CTPOUTH TpaduKH
CTETIEHHBIX (PYHKIHUH, UCTIONb3YS
rpadoIoCTPOUTENH, H3Y4aTh CBOMCTBA PYHKITHIA
o ux rpadukam. opMyIHpOBaTH THIIOTE3HI O
KOJINYECTBE KOPHEH

DopMUPOBaHUE OTHOIIEHUS K

3HAHUSAM KaK

MHTEIICKTYaIbHOMY PeCypcy,
oOecreunBaroIeMy Oyaymiee

YeloBeKa, Kak Pe3yibTary

KPOTIOTJIUBOTO, HO

[YBJIEKATEIIHHOTO

y4e0HOTO Tpyna. HOpMHPOBATH OTHOIIEHUS K
BHAHUAM KaK HMHTEIUIEKTYaJlbHOMY  pecypcy,
oOccrieunBaroimeMy Oyayliee YelioBeKa, Kak
PE3YJIbTATy KPOIIOTIUBOI'O, HO YBJICKATCJIbLHOI'O
yaeOHOTO TPY/a;

-pa3BHBATh CTPEMIICHHE y3HAaBaTh YTO-TO HOBOE,
[IPOSIBIIATH JIFOO03HATENHHOCTD, IICHUTh 3HAHUS;
-IOJIyYUTh OIBIT CAaMOIO3HAHUS U CaMOaHAJIN3a,
OTIBITA COIUANIBHO MPUEMIIEMOTO CaMOBBIPAKEHUS]
1 caMOpealIn3allty.

OcHOBHas Teopema anreopsl




YPaBHEHHMH, COAEPKALINX CTENCHHbIC (QDYHKINH, 1
IIPOBEPATH UX. BeimonHsaTh NpeodpazoBanus
rpadUKOB CTETICHHBIX QYHKIMHA: NapaieIbHbIH
MIEPEHOC, pacTshKeHHUE (CKaTUe) BJIOJIb OCH OPJAUHAT
(moctpoenwue rpadKOB C MOAYIISIMHA, TIOCTPOSHIE
rpaduka oOpaTHON QYHKIIUH).

[IpumensTH CBOHCTBA CTeTIEHHOH (pyHKIIMU TpU
pelIeHNH IPUKIAIHbIX 33/1a4 U 3a/1a4 OBBIIICHHON
CJIOKHOCTH

Onucvigamsp IOHATHS: CTeTICHHAsT GYHKLUS C
HaTypaJbHBIM IIOKa3aTeJIeM, CTeTeHHast QYHKLUS C
LeJIBIM MIOKa3aTesieM, QyHKLIUS KOPeHb N-if
CTETICHH, CTETICHHOH (DYHKIIUH C PallHOHAIBEHBIM
[IOKa3aTeNeM.

Dopmynuposams onpeneacHus: KOpHs N-i
CTeTIeHH, apUPMETHIECKOTO KOPHS N-I CTENEeHH,
CTETeHHU C pallMOHAIbHBIM ITOKa3aTeIeM,
PaBHOCHJIBHBIX YPaBHEHUH, ypaBHEHUs CIEICTBHS,
PaBHOCHIIBHBIX

HEpaBEHCTB, HEPABEHCTBA CIIEACTBHUA.
oka3zvieams CBOWCTBA: CTENEHHON (QYHKIIMH C
HaTypaJbHBIM [IOKa3aTeJIeM, CTETIEHHON (PyHKIMH C
LEeJIBIM TIOKa3aTesieM, (QyHKIIMU KOpPeHb N-i
CTETIeHH, CTETICHHOH (DYHKIIMU C PallHOHAIEHBIM
MoKa3aTeyeM.

Dopmynuposams 1 10Ka3bIBATh TECOPEMBL: O
CBOICTBax KOpHs N-il CTENEHHU, 0 CBOMCTBAX
CTEIIEHH C palMOHAJIbHBIM [TOKa3aTeleM, O
PaBHOCHIIBHBIX IPE0OPa30BAHUIX
HppalMOHAIBHBIX YPaBHEHU,

0 PaBHOCHJIBHBIX MTPE0OPA3OBAHMSIX
HppalOHaIbHBIX HEPABEHCTB.

Ipumename N3yueHHBIE ONPEEIECHNUS, TEOPEMBI U
(hopMYIIBI K pEIICHUIO 3a1a9

Dopmynuposams ONpPeENENEHNE TIOKa3aTEIbHON
¢yHkuuu. OnuceIBaTh CBOMCTBA MOKA3aTEILHON




(hyHKIMA, BEIACISS CITydail OCHOBAHWSI, OOJIBIIETO
€MHULIBL, ¥ CITy4dail MMOJI0KUTEIHHOTO OCHOBAHWS,
MeHbItero equHuiibl. [1o rpadukam mokaszatenbHOM
(byHKITMM ONMCHIBATH €€ CBOMCTBA (MOHOTOHHOCT,
OorpaHn4YeHHOCTH). [[puBOANTE IpEMeEpPHI
MOKa3aTeNIbHOM (PYHKIINY (3aJaHHON C TIOMOIIBIO
(hopmyitel vK rpaduka), 00agaroIe 3a1aHHBIMH
CBOMCTBaMH (HampuMep, OTPAHNICHHOCTH ).
Pa3bsacHATH CMBICI IEPEUHUCTICHHBIX CBOICTB.
AHanM3UpOBaTh MOBEACHUE (PYHKIIUN HA
Pa3IMYHBIX y4acTKaX 00JIaCTH OMPEeIeIeHN,
CPaBHHBATh CKOPOCTH BO3pacTaHus (yObIBaHIS)
¢yHkuuit. opMyITUpoBaTh ONpeeIeHUs
MEPEUHCIICHHBIX CBOMCTB. PemaTs noka3aTenbHble
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMEBI. Pemarp
MOKAa3aTeIbHBIE YPABHEHUSI METOAAMH Pa3IIOKCHIS
Ha MHOKUTEJH, CIIOCOO0M 3aMeHbl HEU3BECTHOTO, C
HCIIONTb30BaHUEM CBOMCTB (DYHKITUH, PEIIaTh
YpaBHEHUS, CBOSIINECS K KBaIPaTHBIM,
HppalMoHaIbHBIM. PemaTh mokasare/ibHbIC
ypaBHEHUS, IPUMEHSS Pa3IMYHbIE METOJIBI.
Pacrio3naBath rpaduku u cTpouTh rpaduk
MOKa3aTeNIbHOM (PYHKIINU, UCTIOB3YS
rpadonoCcTpOUTENN, H3y4aTh CBOMCTBA (DYHKITUH
o rpadukam. GopMyTHUPOBATH THIIOTE3HI O
KOJIMYECTBE KOPHEH

YpaBHEHUH, COAEPIKAIIUX MTOKA3aTENbHYIO
(hyHKIMIO, M TPOBEPSITH UX. BBIOTHATH
peoOpazoBaHus rpaduka mokazaTenbHON
(hyHKIMA: TapauIeIBHBIA TIEPEHOC, PACTSDKCHUE
(coxaTme) BOOIB OCH OpAMHAT (ITOCTPOEHUE
rpaduKOB ¢ MOAYJISIMH, TIOCTpOeHUE rpaduka
obpatHoit pyukmum). [IpuMeHsITH CBOMCTBA
[0Ka3aTeIbHON (PYHKIIMU TPU PEIICHUN
MIPUKJIATHBIX 33/1a4 U 33129 MTOBBITIICHHOM
CJIOKHOCTH ITPE00Pa30BLIBATH BEIPAKCHHUS,




coJiep)Kalllie CTENCHU C JeHCTBUTEIbHBIM
nokazareneM. CTpouTts rpadukn GyHKIHH Ha
OCHOBe TpaHiKa MOKa3aTeJILHON (QYHKIIH.
Pacnosnasams nokazatenbHble ypaBHEHUS U
HepaBeHCcTBa. POPMynHpPOBaTH TEOPEMBI O
PaBHOCHIIBHOM MPeoOpa3oBaHUM MOKa3aTeNbHBIX
ypaBHEHHUH 1 HepaBeHCTB. Pemats mokazaTenbHbIC
YpaBHEHHUS U HEPABEHCTBA. BBINOIHATE
peoOpa3oBaHUs JOTAPUPMUICCKUX BRIPAKCHHH C
HCTIONIb30BaHUEM CBOMCTB JIOTapu(MOB, C
oMotIpio popmyn nepexona. [lo rpaduxy
norapuMudeckoi (yHKITH OTIICHIBATH €€
CBOICTBa (MOHOTOHHOCTh, OTPaHUYEHHOCTB ).
[IpuBomuTH MpUMeEpHI JorapudmMuieckoi GyHKINU
(3amanHO# ¢ MOMOTIBIO (pOpMYITEI HITH TpaduKa),
o0J1aaroNiei 3aJaHHBIMA CBOMCTBAMU (HAIIpUMeEp,
OTPaHUYEHHOCTH). Pa3biCHATH CMBICT
MIEPEYHCICHHBIX CBOMCTB.

AHanM3MpOBaTh MOBeACHNE PYHKIIUN Ha
Pa3NUYHBIX Y4acTKaxX 00JIACTH OIpeeTIeHHS,
CPaBHHBATh CKOPOCTH BO3pacTaHus (yObIBaHUS)
¢byHkuuil. PopMyIUpOBaTh ONpPEIEICHUS
MEPEUUCIICHHBIX CBOMCTB. Pemarh
JorapuMUIECKHEe YpaBHEHHS, JIoTapUPMIUECKHE
HEpaBEHCTBA M UX CHUCTEMBI. Pemarp
JorapupMUIECKUe YpaBHEHHS pa3-

JUYHBIMU METOJIaMu. Pacrio3HaBaTh rpaduky 1
CTpOUTH rpaduk JorapupMuaeckor GyHKIIIH,
UCTONB3YS rpad)OOCTPOUTENH, U3ydaTh CBOHCTBA
¢dbyHKIMY 110 rpadukam, GopMyJIMPOBATh THIIOTE3bI
0 KOJINYECTBE KOPHEW ypaBHEHUH, COAEPKALIUX
JIOrapUPMHUUYECKYI0 QYHKIHIO, U IPOBEPATH HX.
BrimonHsaTh npeodpazoBanus rpaduka
sorapudmuyeckoi QyHKIUK: MapalieabHbIA
MEPEeHOC, pacTshKeHUe (CKaThe) BAOIb OCH OpIUHAT
(moctpoenue rpagKOB ¢ MOYJISIMHU, IOCTPOCHHE




rpaduka oOpaTHOH QyHKIKK). [IpUMEHATH
CBO¥CTBa JTOTapuMUIECKOil PyHKINN TPH
pelIeHIH TPUKITAIHBIX 33/1a4 U 32,124 MOBBIILICHHOM
CIIO’KHOCTH

Dopmynupoeams onpeneseHue gorapudma
MOJIOKHUTEINBHOTO YHCIIA TI0 TOJIOKUTETLHOMY
OCHOBAHUIO, OTIIMYHOMY OT €IWHHIIBI, TEOPEMBI O
cBoiicTBax yorapudma. [IpeoOpa3zoBeIBaTH
BBIp)KEHUsI, COJEprKaIne JIorapugmbl.
DopMyTUpOBaTh ONpeAeTICHUE JTOTrapuPMUIECKOI
(YHKLUY U ONUCHIBATh €€ CBOWCTBA, BBIACIISS
CITy4ail OCHOBaHUS, OOJBIIETO €AMHUIIBL, U CITydait
MOJIOKHUTENBHOTO OCHOBAHUS, MEHBIIIETO €IUHUIIBI.
Jloka3pIBaTh, 4TO MOKa3aTeabHas U
norapudmudeckast QyHKIAN SBISTFOTCS] B3aNMHO
obpatHbeMHI. CTpouTh rpadKu QYHKIHMH Ha
OCHOBE JIOTapu(HMUIECKOH

¢bynkuun. Pacnosnasams aorapupMuuecKue
ypaBHEHHUS U HepaBeHCTBa. DOpMyIHPOBATH
TEOPEMBI O PABHOCHIIBHOM MIPpe0o0pa3oBaHuN
JIOTapU(PMHUYECKUX YPAaBHEHUH U HEPABEHCTB.
Pemate norapudmudecknue ypaBHeHHS U
HepaBeHCTBa. Popmyauposams ONPeNeICHUS
qrcia e, HaTypaibHOro jorapudma. Haxonuts
MIPOU3BOJHBIE (PYHKIIMH, COIEpKAIIIX
[OKa3aTelbHy0 (PYHKUHUIO, TOTapUPMHUIECKYIO
(hYHKIHIO, CTEIIEHHYIO (DYHKITUIO C
JefCTBUTEIbHBIM NOKa3aTeneM [IponsBoaHast
nokasarenbHoi Qynkunu. Yncno e. [IponsBogHas
norapupmudeckoit pyakimu. CreneHHas GyHKIUSL.
3HATH ¥ YMETh: - HAXOHUTH IIPOU3BOIHYIO
MOKa3aTeIbHOM, IorapupMuieckoil QyHKIMH; -
CTPOUTH rpaduK CTETIEHHOW (QYHKIIUY C
OCHOBaHHUEM a,¢.

DJ1eMeHThbl MaTeMaTHYeCKOIi
JIOTHKH

MCTO,H MaTeMaTHYEeCKOU HHAYKOWH. JOKA3aTCJIbCTBO q)OpMyJ'I JJI1 CYMM. J0Ka3aTeJIbCTBO ACITMMOCTH.




DJIeMEHTBI CTpouth OTpULIaHKUE TIPEII0KEHHOTO dopMupoBaHUEe OTHOIICHUS K
MaTeMaTHYecKOil BBICKa3bIBaHMs. HaXxoUTh MHOKECTBO HCTUHHOCTH | 3HAHHSAM KaK MHTEIUIEKTYaJIbHOMY Pecypcy,
JIOTUKH MPEIIOKCHHS C ICPEMEHHOM. oOecreunBaroIeMy Oyaymiee
[loHnmatp cMBICT 3anHCcel, UCTIONB3YIOIINX YeNoBeKa, KaK pe3yIbTaTy
KBaHTOPHI OOIITHOCTH U CYIIIECTBOBAHUSL. [KPOIIOTIIMBOTO, HO YBJICKATEIEHOTO
OmnpoBepraTb JOXKHOE YTBEPKACHUE, IPUBOIS y4eOHOTO TpyAa. (HOpMHUPOBATH OTHOIUCHHS K
KOHTpHpumep. Vcronb30BaTh TepMHUHEI 3HAHMAM KAaK HHTEJUIEKTYalbHOMY —peCcypcy,
«HEOOXOIUMO» U «JI0CTaTOUHOY. DOpMyITHPOBAThH obecrieunBarolieMy  Oyayliee —4enoBeka, —Kak
TeopeMy, OGpaTHy}O HaHHOfI, [PE3YJIBTATy KPONOTJIMBOIO, HO YBJIEKATCIBHOTO
HPOTHBOIIOJIOKHYIO JAHHOM; TEOpeEMYy, yaebHoro Tpyaa;
TIPOTHUBOIIOI0XKHYIO 06paTHOﬁ. ~pa3BUBaTh CTPEMJICHUEC Y3HaBaTb 4YTO-TO HOBOC,
HeMOHCTpHpOBaTB HpI/IMCHeHI/Ie HpI/I3HaKOB u IIPOSABIATH J'II0603HaTeJ'IBHOCTL, IOCHUTD 3HAHUA,
CBOﬁCTB IETUMOCTH HpI/I peHIeHI/II/I 3aad. -IIOJIYYUTb OIIBIT CaAMOIIO3HAHHA M CaMOaHaIn3a,
OOBACHATL CMBICI TIOHATHUS «CPABHEHUE» U Teopuu |01 PT4 COLHATLHO TIPHEMICMOTO CAMOBRIPAKCHUA
cpaBHeHUH. [IpuBOaUTE NpUMEpBI MPUMEHEHUS 11 CaMOpeaTH3AILIH.
CBONCTB CPaBHEHUH IPU PELLICHUH 33/1a4 Ha
JeTUMOCTb. VcIonb30BaTh MpH PEeLICHUH 32124
M3YYEHHBIE CITOCOOBI PEIIeH!s] YPaBHEHUI TIEpBOi
Y BTOPOH CTETICHN C ABYMSI HEN3BECTHBIMH B LIEJIBIX
qrcaax
Anreopanueckue Pemate anre6pandeckue ypaBHEHUS M HepaBeHCTBA (DOPMUPOBAHHUE OTHOIICHUS K
YPaBHEHHUS U WX CUCTEMBI; — JIOKa3bIBaTh HEPABEHCTBA; — PelIaTh |3HAHUSIM KaK
HEPABEHCTBA TEKCTOBBIC 3a/1a49H C MIOMOIIBIO COCTABICHUS MHTEJUIEKTYaJIbHOMY pecypcy,

ypaBHEHUI U HEPABEHCTB, HUHTEPIPETUPYS

pe3yabTaT C YIETOM OTPAaHUYCHUN YCIIOBUS 3a/1a4H;

- I/I306pa)KaTI> Ha KOOpZ[PIHaTHOfI IIJIOCKOCTH

MHOXECTBA PEIICHUN YPABHEHUH U HEPABEHCTB C
JByMs IEPEMEHHBIMU U UX CUCTEM; — HaXOJIUTh
MpUOJIMOKEHHBIE PEIICHHsT YPABHEHUH U HX CHUCTEM,

WCTIONB3YS TpaduecKrii METO; — PemaTh
YpaBHEHUs!, HEPABEHCTBA U CHCTEMBI C
MpUMEHEHUEM IpaUUECKUX NpeACTaBICHH,

CBOMCTB (DYHKITUIA, TPOU3BOAHOM; — HCITOJIL30BATh
puOOpETEHHBIC 3HAHMS I YMEHHUS B TIPAKTUICCKOM

JACATCIIBHOCTHU U HOBCG}:[HGBHOﬁ KHU3HU OJIA: —
IIOCTPOCHU U UCCIICTOBAHUS HpOCTGfIIHPIX

oOecreurBaroIeMy OyayIiee

YeNoBeKa, KaK pe3yabTaTy

[KPOTIOTIIUBOTO, HO

YBIIEKATEITLHOTO

y4eOHOro Tpynaa. popMHPOBATH OTHOIIEHHS K
3HAHMAM KaK HHTEJUIEKTYalbHOMY  DECYpCY,
obecrieunBaroieMy Oyayniee YeloBEKa, Kak
PE3yJIBTATY KPOMOTIMBOTO, HO YBIEKATENHHOTO
y4eGHOrO TPy,

-pa3BUBaThb CTPEMJICHUE Y3HAaBaTh YTO-TO HOBOE,

[IPOSIBIIATH JTFOOO3HATENHHOCTD, IICHUTh 3HAHUS,




MaTeMaTHUECKUX MOAEJIEH; — MPHOOpETEHUs
MIPaKTHYECKOT'O OMBITA AEATEIBHOCTH,
MIpeAIecTBYIOMIEeH MpoheCCHOHAIBHOMN, B OCHOBE
KOTOPOH JISKUT AaHHBINA Y4eOHBIH MpeaMeT.
Pemates ypaBHeHHSA: anreOpandeckue,
TPUTOHOMETPUYECKHE, TOKA3aTEIbHBIC

u jorapupMHUIECKre — U UX CUCTEMBI.
Ocy1ecTBisTs 0TOOP KOpHEH ypaBHEHUH,
YAOBIETBOPSIOIINX OMPEAEIEHHBIM YCIOBHSIM.
Pemats Bce THIBI HEPABEHCTB METOIOM
nHTepBasoB. CTPOUTH Ha IUIOCKOCTH MHOKECTBA,
3aJlaHHbIE «Pa3yMHBIMI» YPaBHEHUSIMH U
HEPABEHCTBAaMH, B TOM YHCIIE UCTIONB3Ys «METOJ
o0mnacTeii».

Pemars ananuTnyecku 3a1aun

¢ mapaMeTpoM. Mcronbs30Bath rpaduaeckyro
HMHTEPIIPETALNIO, B TOM YHCIIE Ha INIOCKOCTH
(mepemeHHas1, mapaMeTp) JUIs pelIeHus 3a1ad C
rapaMeTpoM (B TOM YHUCIIE UCCIEA0BAaHUS
[TOBEICHNUS PEIIEHUH B 3aBUCUMOCTH OT
napamerpa). PemaTte ypaBHeHs, HEpaBEHCTBa,
CHCTEMBI C HCIIOJIb30BaHUEM CBOICTB
MOHOTOHHOCTH, OTPAaHUYEHHOCTH

-IIOJIYYUTHh OIIBIT CaMOIIO3HAHHA W CaMOaHalIn3a,
OITbITa COITMAJIBHO MPUEMIIEMOTO CaMOBBIPAKCHUA
1 caMOpean3aluu.

YpaBHenus n
HEPaBEeHCTBA C IBYMs
nepeMeHHBIMH.

Pewate ypaBHeHHs U HEPABEHCTBA C ABYMSI
MEPEMEHHBIMHU X CUCTEMBI; — JOKA3bIBATh
HEPaBEHCTBA; — PEIaTh TEKCTOBBIE 33J]a4H C
[IOMOILIBbIO COCTABJICHUSI YPABHEHHUI U HEPABEHCTB,
HMHTEPIIPETUPYS PE3YIbTAT C YIETOM OrpaHUYEHU I
YCIIOBHS 3a/1a4H; — M300pakaTh HA KOOPIUHATHOM
IIJIOCKOCTH MHOYECTBA PEIIEHUN YPaBHEHUN U
HEPaBEHCTB C IByMS IEPEMEHHBIMHU U UX CUCTEM; —
HaxXOJWUTh MPHUOMIKEHHBIE PEIICHNS yPaBHEHUH 1
WX CHCTEM, UCTIONB3Ys rpadpuiecKuii MeTom; —
pelaTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
MpUMEHEHUEM IpaUUeCKUX NpeACTaBICHH,
CBOMCTB (DYHKITUIA, TPOU3BOJAHOMN; — HCITOJIL30BATh

DopMHUpOBaHHE OTHOIIEHUS K

3HAHUSAM KaK

MHTEJUICKTYaTbHOMY PECYpPCY,
oOecreunBaroeMy OyayIiee

YEeJI0BEKa, KaK PE3yJIbTaTy

KPOIIOTIIUBOTO, HO

[YBJIEKATEIBHOTO

y4eOHOro Tpyna. (popMUpOBATE OTHOIIEHUS K
3HAHWSAM KaKk WMHTEUIEKTYalbHOMY  Pecypcy,
oOecrieunBaroneMy Oyjaymiee deloBeKa, Kak
pe3yabpTaTy KpOTOTIMBOTO, HO YBJIEKATEIBHOTO
yaeGHOTO Tpy/Ia;




IIpUOOpETEeHHbIE 3HAHUS U YMEHUS B IPAKTUIECKOI
JIeATEIbHOCTU U NIOBCEAHEBHOU XKU3HU JUISL: —
IIOCTPOEHUS U HCCIETOBaHUS MPOCTEHIINX
MaTeMaTHYECKUX MOAEJIEH; — IPHOOPETEeHUS
MIPAKTHYECKOTO OIBITA AEATENBHOCTH,
IpeALIeCTBYOLIEeH NPoheCcCHOHATBHON, B OCHOBE
KOTOPOH JISKUT AaHHBINA YUeOHBIH MpeaMET.

~“pa3BuUBaTh CTPEMIICHUC Y3HaBAaTb 4YTO-TO HOBOC,
IIPOSABJIATH J'IIO603HaTeJ'II>HOCTL, LHCHUTDH 3HAHUA,

-IIOJIYUUTH OIIBIT CaMOINO3HAaHHA W CaMOaHalln3a,
OIIbITa COUAJIbHO NPUEMJIEMOT'0 CaMOBBIPAKCHUS
11 caMOpeain3annu.

CucremMsl
aJredpanyecKux
YpPaBHeHUIA

Pematp cuctemsl anredpandecKux ypaBHEHHH;
pemaTh TEKCTOBBIE 3a/1a4M C IIOMOIIBIO
COCTaBJICHUS yPaBHEHUH , HHTEPIPETHPYS
pe3ysbTaT C yYEeTOM OTPaHUYEHHUH yCIOBUS 3a1a4H;
— U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH
MHOECTBA PEIICHUN YPaBHEHU; HAXOIUTh
MPUONIMOKEHHBIE PEIICHHs] YPaBHEHHUH, UCIIONB3YS
rpaduUecKuil METOA; pelaTh ypaBHEHHS
rpadUuecKuX MpeaCTaBIeHIH, CBOMCTB (DYHKITHIA,
MIPOM3BOJHOM; MCIIOIB30BaTh MPHOOPETEHHEIC
3HaHHAg U YMCHUS B npaKTqucxoﬁ JACATCIIBbHOCTU U
HOBCC)IHCBHOﬁ JKHU3HU JIA: — IOCTPOCHUA U
HCCIIEI0BAHUS IPOCTEHIITNX MAaTEMAaTHUECKIX
MoJIeJiel; — IPUOOPETEHNS MPAKTHYECKOTO OTIBITA
NeSITEIbHOCTH, MIPE/ILIECTBYIOIEH
podeCcCHOHANBHOW, B OCHOBE KOTOPOH JIEKHT
JAHHBIA Y4eOHBIN MpeMeT.

DopMUPOBaHHE OTHOIIEHUS K

3HAHUSAM KaK

MHTEIIEKTYyaTbHOMY pecypcy,
obecreunBaroneMy Oyayiiee

YEJI0BEKa, KaK PE3yJIbTaTy

KPOIOTIUBOTO, HO

YBIIEKATEITHHOTO

y4eOHOTO Tpyna. (pOpMHPOBATH OTHOIIEHUS K
3HAHUSAM KaK HWHTEUIEKTyaJlbHOMY  pecypcy,
oOccrieunBaroieMy Oyayliee YelloBeKa, Kak
PE3YyJIbTATy KPOIIOTIUMBOI'O, HO YBJICKATCIBHOI'O
YIeOHOTO TPYAa;

~“pa3BUBaTh CTPEMJICHUC Y3HABaTb YTO-TO HOBOC,
IIPOSBJIATH J'IIO603H3TGJ'IBHOCTL, HCHUTDH 3HAHUS,

-IIOJIYYUTh OIIBIT CaAaMOIIO3HAHHA W CaMOaHaIn3a,
OIIbITa COHAJIBHO NPUCMIICMOI'0 CAMOBBIPAKCHUS]
1 caMOpeCan3aiuu.

Cuctembl ypaBHeHHI
U HepaBeHCTB
Pa3IMYHBIX THIIOB.

Pemats cucteMsl ypaBHEHHI U HEPABEHCTB
Pa3JINYHBIX TUIIOB; — I0KA3bIBaTh HEPABEHCTBA; —
peniarbh TEKCTOBBIE 3a/1a4H € [TIOMOILBIO
COCTAaBJICHUS YPABHEHUHN U HEPABEHCTB,
HHTEPIPETUPYS PE3YIBTAT C YUETOM OTPaHUYECHUM
yCJIOBUS 3a/1a4u; — W300pakaTh Ha KOOPIWHATHON
IIJIOCKOCTH MHOXKECTBA PELICHUN YpaBHEHUI U
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CUCTEM; —

DOopMUPOBAHUE OTHOIIEHUS K
3HAHUAM KaK
MHTEJUIEKTYaIbHOMY Pecypcy,
obecnieunBaroemy Oyayiiee
YeNoBeKa, KaK pe3yIbTaTy
KPOITOTIMBOTO, HO
YBIICKATEITLHOTO




HaXOAUTh NPHUOJIM>KEHHbIE PELICHNS] YPaBHEHUH U
UX CHUCTEM, UCTOJNIB3Ys TpapuyecKuii MeTos; —
pelaTh ypaBHEHHs, HEPABEHCTBA U CHCTEMBI €
MpUMEHEHHEM IpadUueCcKuX NpeiCTaBICHNH,
CBOMCTB (DYHKIIHIA, IPOM3BOJHOMN; — HCIIOIb30BaTh
npuoOpeTeHHbIC 3HAHUSI U YMEHUS B TPAKTUIECKON
JESATENBHOCTH U TIOBCEAHEBHOM JKU3HU JJIS: —
MIOCTPOEHUSI U UCCIIEAOBAHUS MPOCTEUIITNX
MaTeMaTH4eCKUX MOAETIeH; — MPHOOpETEeHUS
MIPAKTHUYECKOTO OIBITA JESITEIBbHOCTH,
MIpeIIeCTBYOIIEeH TpodeCCHOHATBHOMN, B OCHOBE
KOTOPOH JISKUT JaHHBIA y4eOHBIN MPEIMET.

y4eOHOro Tpynaa. popMHPOBATH OTHOINEHHS K
BHAHUSAM KaK HMHTEUIEKTYaIbHOMY  pecypcy,
oOccrieunBaroieMy Oyayliee YelloBeKa, Kak
pe3ynbTaTy KPOIOTIHMBOLO, HO YBIICKATEIHHOTO
yaeOHOTO TPYHa;

~“pa3BUBATH CTPEMJICHHUE Y3HABaTb YTO-TO HOBOE,
IIPOSABJIATH J'IIO603HaTeJ'II>HOCTL, LHCHUTDH 3HAHUAA,

-IIOJIYUYUTH OIIBIT CaMOINO3HAaHHWA W CaMOaHalIn3a,
OIIbITa COUAJIbHO NPUEMJIEMOTI'0 CaMOBBIPAKCHUS
1 caMOpcCan3aluu.

Kom0unaropuka.

Hcnonvsys GopMysbl: KOTHUECTBA IEPECTAHOBOK
KOHEYHOTO MHOKECTBa, pa3MeIleHHuH N-
AJIEMEHTHOT'O MHOXECTBA 110 K 3JIeMEHTOB U
COUeTaHMil N-3JIEMEHTHOTO MHOXeCTBa 110 K
AIIEMEHTOB pelaTh 3aJa4yll KOMOMHATOPHOT'O
XapakTepa.

3anucvieams popmyiny obunoma HeroToHa.
[IpuMeHsTh pu peleHnHy 3a1a4 METO
MaTeMaTHYECKON MHYKIIUH.

[IpuMeHsTH npaBUIIO IPOU3BENEHHS IPU BHIBOJIE
(hopMyIIbI YMCTIa IEPECTAHOBOK.

Co3aBaTh MaTeMaTHYECKUE MOJIENN [T PELICHHUS
KOMOWHATOPHBIX 3324 C MOMOIIBIO MOICUYETa
Yucia pa3MeLleHni, IepeCTaHOBOK M COYETAHHM.
HaxonuTs 4rciio nepecTaHOBOK C IOBTOPEHUSMH.
Penrate KOMOMHATOPHBIC 33/1a4H, CBOASIINECS K
MOJICUETY YMCIIa COUCTAHUH C TOBTOPEHUSMH.
[Tpumensts popmyny 6unoma Herotona. [pu
BO3BE/ICHUM OMHOMA B HATYpalIbHYIO CTETICHb
HaXOJUTh OMHOMHUAIBbHEIE KO3 (DUITUSHTHI

Ipy IOMOUIM TpeyrojibHuKa [lackans

DopMUPOBaHUE OTHOLLIECHUS K

3HaHUAM Kak

MHTEIJIEKTyaIbHOMY pecypcy,
obecreunBaroeMy Oyayiiee

YyeJloBeKa, Kak pe3yibTary

KpOTIOTJINBOTO, HO

[YBJIEKATEIBHOTO

y4eOHOTO Tpyna. (pOpMHPOBATE OTHOIIEHUS K
3HAHMSAM KAaK HMHTEIUIEKTyaJlbHOMY pecypcy,
oOecreunBatonieMy Oyayinee dYeloBeKa, Kak
PE3YJIbTATY KPOIIOTIMBOI'O, HO YBJICKATCIBHOI'O
YIeOHOTO TPYHa;

~pa3BUBaTh CTPEMJICHUC Y3HABaTb YTO-TO HOBOC,
IIPOSABJIATH J'IIO603H3TGJ'IBHOCTL, HCHUTDH 3HAHUS,

-IIOJIYYUTH OIIBIT CaMOIIO3HAaHHA W CaMOaHaln3a,
OIIbITa COHUAJIBHO NPUEMJIEMOI'0 CAMOBBIPAKCHUS
1 caMOpeCaIn3aium.

10

Auredpanyeckue

ypaBHGHI/IG " €ro KOpHHU. Pemenne panrOHaJIbHBIX ypaBHeHHﬁ. PaBHOCHIBHOCTE ypaBHCHI/Iﬁ 1 HCPABCHCTB.




DJIeMeHThI TEOPUH
BePOSATHOCTEM

Pacnosnasams BepOATHOCTHBIE DKCIIEPUMEHTHI,
OIHCBIBAEMBIE C TOMOIIBIO CXEMBI bepHyIn.
HaxonuTb BeposSITHOCTb COOBITHS, COCTOSILETO B
TOM, 4TO B cXeMe bepHyim ycrexoM 3aBepIinThCs
JaHHOE KOJIMYECTBO HCIIBITAHUI.

Hcnonp3oBaTh BEIBOABI TEOPUHN BEPOSTHOCTEH B
3aJlayax C MPaKTUIECKUM KM3HEHHBIM
CoJIepyKaHUEM MIPUBOJUTH IPUMEPHI CITy4aliHBIX,
JOCTOBEPHBIX U

HEBO3MOXKHBIX COOBITHI. 3HATH OMpeeeHUe
CYMMBI U TIPOU3BEICHUSI COOBITHIA. 3HATH
OTIpeIeJICHHE BEPOSITHOCTH COOBITHUS B
KJIACCMYECKOM NMOHUMaHUHU. [IpuBoANTE prUMephI
HECOBMECTHBIX cOOBITHIT. HaxoaquTh BEpOSITHOCTH
CYMMBI HECOBMECTHBIX COOBITHH. HaxomuTh
BEPOSITHOCTH CYMMBI IIPOU3BOJIEHBIX COOBITHH.
Nmets npeactaBiaeHue 00 YCIOBHOM BEPOSITHOCTH
COOBITHN. 3HATH CTPOTOE OIIPEIECICHIE
HE3aBUCHMOCTH JIBYX COOBITHII.

DopMUPOBaHUE OTHOIIEHUS K

3HAHUSAM KaK

MHTEIICKTYaIbHOMY PeCypcy,
oOecreunBaroIeMy Oyaymiee

YeloBeKa, Kak Pe3yibTary

KPOTIOTJIUBOTO, HO

[YBJIEKATEIIHHOTO

y4e0HOTO Tpyna. HOpMHPOBATH OTHOIIEHUS K
BHAHUAM KaK HMHTEIUIEKTYaJlbHOMY  pecypcy,
oOecrieunBaroImeMy Oyayliee ueloBeKa, Kak
[pe3yJbTaTy KpOIOTIMBOTO, HO YBJEKAaTEIbHOIO
YIeOHOTO TPYHa;

~“pa3BUBATh CTPEMJICHUC Y3HABaTb YTO-TO HOBOC,

[IPOSIBIIATH JTIFOO03HATENHHOCTD, IICHUTh 3HAHUS;

-IIOJIYYUTH OIIBIT CaMOIIO3HAaHHA W CaMOaHaln3a,
OIIbITa COUAJIbHO MPUEMJIEMOT'0 CaMOBBIPAKCHUS
1 caMOpcCaln3aluu.

10

JleaumocThb unce,
EeJT0YUCTIeHHbIE
pelieHus1 ypaBHEHUIA.

Hcnonp30BaTh NpH peIIeHNN 3a1a49 U3yUCHHBIE
CIOCO0BI pellleHNs ypaBHEHUH MEPBOI U BTOPOi
CTETIEHH C IByMs] HEHU3BECTHBIMHU B LIENBIX YUCIIAX
HUMETb NPEACTaBICHHE O 3aKOHE OOJIBIINX YHCEI
IUTS TTOCIIEA0BATEIIBHOCTH HE3aBUCUMBIX
CIIy4allHbIX BEJIUYMH, B YACTHOCTHU IIPEICTABIISATh
ce0e MOpsAI0K TUIIMYHOTO OTKJIOHEHHS OT CPEIHETO
3HAYEHHUS B 3aBUCUMOCTH OT YMCJIA UCIIBITAHUM.
Pemats 3aaun nepeGOpoM OCTaTKOB, B TOM UUCIIE
HCIIOJIB3Ys CBOMCTBA MPOCTHIX yncen. Pemarp
JIMHEMHBIE YPAaBHEHHUS C IByMs] HEU3BECTHBIMHU B
LIEJBIX YKCiIax. Pemars ypaBHEHMsI B LIEIBIX
YHCIlaX, B TOM YHCIIE HCIOJIb3Ys CBOMCTBA
B3alMHOH NMPOCTOTHI

DopMUpOBaHUE OTHOILLIEHUS K

3HAHUSIM KaK

MHTEJIEKTYaJIbHOMY PeCypCy,
oOecreunBaroeMy OyayIiee

YeJI0BEKa, KaK PE3YJIbTATy

KPOIIOTIIUBOTO, HO

[YBJIEKATEIBHOTO

y4eOHOro Tpynaa. popMHPOBATH OTHOIIEHHS K
3HAHUSAM KAk MHTEUIEKTYalbHOMY  Pecypcy,
oOecrieunBaronieMy Oyaymiee deloBeKa, Kak
pe3yabpTaTy KpOTOTIMBOTO, HO YBJIEKATEIBHOTO
yaeOHOTO Tpy/a;

~pa3BUBAaTh CTPEMJICHUEC Y3HaBaTb 4YTO-TO HOBOC,
IIPOSABJIATH J'IIO603HaTeJ'IBHOCTI), LHCHUTDH 3HAHUS,




-IIOJIYYUTHh OIIBIT CaMOIIO3HAHHA W CaMOaHalIn3a,
OITbITa COITMAJIBHO MPUEMIIEMOTO CaMOBBIPAKCHUA
1 caMOpean3aluu.

11

Hrorosoe
MOBTOPEHHE Kypca
ajredpsbl.

DopMUpOBAHNE OTHOIIECHHS K

3HAHUSIM KaK

MHTEJUIEKTYaTbHOMY pecypcy,
oOecreunBaroIeMy Oyaymiee

YeNoBeKa, KaK pe3yabTaTy

[KPOTIOTITUBOTO, HO

[YBJICKATEIBHOTO

y4eOHOro Tpyna. popMHUpOBATH OTHOIIEHUS K
BHaHUSAM KaK HWHTEIUIEKTyaJbHOMY pecypcy,
oOecrieunBaromeMy Oyaymiee dYelloBeKa, Kak
pe3yNbTaTy KPOMOTJIMBOTO, HO YBJIEKATEILHOTO
yaeOHOTO Tpyaa;

~pa3BUBaTh CTPEMJICHUEC Yy3HaBaTb 4YTO-TO HOBOC,
IIPOSBIATH J'IIO603HaTeJ'IBHOCTL, HOCHUTDH 3HAHUA,

-IIOJIYYUTh OIIBIT CaAMOIIO3HAHHA W CaMOaHaIn3a,
OIIbITa COHUAJIbHO MPUEMIIEMOTO CaMOBBIPAKCHUS
1 caMOpcCain3alvuu.

Bcero

34
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YPABHeHHS U HePaBEeHCTBA

OCHOBHBIE METO/IbI PELICHUs anreOpandecknx ypaBHEeHHH.

WppannoHanbHbIe ypaBHEHHS.

VYpaBHeHUs, copepKaiiie 3HaK MOIYIISL.

ypaBHGHI/IH, COZICPIKAIINC 3HAK MOOYJIA.

OCHOBHEIE TNOHATHSA, CBA3aHHBIC C PCHICHUEM HCPABCHCTB. KBaﬂpaTI/I‘IHHC 1 pallMOHAJIbHBIC HECPABCHCTBA. MCTO,H HWHTEPBAJIOB.

OcHOBHEIE TIOHATHSA, CBA3AHHBIC C PCIICHUEM HEPABCHCTB. KBa]lpaTI/I‘-IHBIC 1 palfMOHAJIbHBIC HEPABCHCTBA. MCTO}I HWHTEPBAJIOB.




17

HWppanmonansHele HEPaBEHCTBA.

18 HWppanuoHansHble HEPABEHCTBA.
19 YpaBHeHus u HepaBeHcTBa | JIMHEHHBIE ypaBHEHHS U HEPABEHCTBA C JBYMSI ICPEMEHHBIMH.
¢ ABYMS mepeMeHHbIMHU.
20 CucTeMbl TMHEWHBIX HEPAaBEHCTB C ABYMS IIEPEMEHHBIMH.
21 N3o0pakeHre Ha KOOPAWHATHOMN IIIOCKOCTH MHOJKECTBA PELICHUH YpaBHEHNUI U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CHCTEM.
22 MeTton HHTEPBAIOB Ha TUIOCKOCTH.
23 Cucremsl THHEHHBIX ypaBHeHH. [IpaBmino Kpamepa. Metox ["aycca.
24 CucreMbl ypaBHeHUI U
HEPABEHCTE PAasIMIHBIX CHCTEMBI HPPalHOHAIBHEIX YPABHEHHIA ¢ IBYMS HEM3BECTHEIMH.
THIIOB.
25 [TokazaTesbHble U JTOrapu(pMUIECKUe yPaBHEHHS C IEPEMEHHBIM OCHOBAaHHMEM U MAapaMeTPOM.
26 [NTokazaTenbHbIe U JTOrapupMUUECKIe HEPABEHCTBA C TIEPEMEHHBIM OCHOBAHUEM H [TAPAMETPOM.
27 [oxazaTenbHBIE U JOTapUPMHUIECKHIE HEPABEHCTBA C IEPEMEHHBIM OCHOBaHNEM U NTApaMETPOM.
28 CucteMbl MOKa3aTeNbHbIX U JIOTapU(PMUYECKIX YPaBHEHUH U HEPABEHCTB.
29 CucteMbl TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB.
30 CucteMbl TPUTOHOMETPUYECKUX YPaBHEHUH U HEPAaBEHCTB.
31 KoméuHaTopuka.
Burom Herotona. Tpeyromsauk [lackans. HanOGonpimuit wieH pa3inoxkeHus OHHOMA.
32 DJ1eMeHTBbI TEOPHH BeposiTHOCTh MPOTUBOIOIOKHOTO COOBITHSI.
BEPOSITHOCTEH
33 CpaBHeHUs.
34 CpaBHeHusl.
35 Koopaunarel u BekTopsl B | KoOpIuHATHI M BEKTOPHI B TPOCTPAHCTBE
NpoCTPaHCTBE
36 KoopauHaThl 1 BEKTOPHI B IIPOCTPAHCTBE
37 Tena Bpamenns. Oobémbr | Tena BpameHus
38 Tena BpareHus
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Tena BpameHus

40 OOBEMBI MHOTOI'PaHHUKOB

41 OO0BEMBI MHOTOTPAaHHUKOB

42 OO0BEMBI MHOTOTPaHHUKOB

43 OOBEMBI TEJ BpallleHUs

44 OOBEMBI TET BpaIIeHUS

45 OOBEMBI TET BpaIleHUS

46 Mpakrukym no pemenuro | [IpakTukyMm 1o pemieHHIo 3a/1a4 Kypca CTepeOMETPHU 1 IOBTOPEHHH TEOPHH

3aJa4 Kypca cTepeoMeTpuu

47 M IOBTOPEHUH TEOPHH [pakTuKyM IO penIeHHIo 3aa4 Kypca CTepeOMETPUH U IOBTOPCHUH TEOPUH
48 [pakTuKyM IO penIeHHIo 3aa4 Kypca CTepeOMETPUH U IOBTOPCHUH TEOPUH
49 [TpakTHKyM IO PEIISHHMIO 3a/1a4 Kypca CTepEOMETPHU U IOBTOPEHUH TEOPHU
50 [pakTuKyM IO penIeHHIo 3a1a4 Kypca CTepeOMETPUH U IOBTOPCHUH TEOPUH
51 [pakTUKyM IO penIeHHIo 3aa4 Kypca CTepeOMETPUH U IOBTOPCHUH TEOPUH
52 [TpakTHKyM MO PEelISHHMIO 3a/1a4 Kypca CTepEOMETPUU U TOBTOPEHUH TEOPHH
53 [pakTUKyM IO penIeH IO 3a1a4 Kypca CTepeOMETPUH U IOBTOPSHUH TEOPUH
54 [pakTUKyM IO penIeH IO 3a1a4 Kypca CTepeOMETPUH U IOBTOPSHUH TEOPUH
55 [TpakTHKyM MO pEelIeHHMIO 3a/1a4 Kypca CTepEOMETPHUU U TIOBTOPEHUH TEOPHU
56 [pakTUKyM MO peNIeHHIO 3a1a4 Kypca CTEPeOMETPUH U IOBTOPEHUH TEOPUH
57 [pakTUKyM IO penIeHHIO 3a1a4 Kypca CTePeOMETPUH U IOBTOPSHUH TEOPUH
58 [IpakTHKyM IO PELICHHIO 33/1a4 Kypca CTEPEOMETPHU M IOBTOPEHHH TEOPHH
59 [pakTUKyM MO peLICHHIO 3aa4 Kypca CTEPEOMETPUH U IOBTOPSHUH TEOPHU
60 [pakTUKYM IO peLICHHIO 3a1a4 Kypca CTePEOMETPUH U TOBTOPSHUH TEOPUH
61 [IpakTHKyM IO PELICHHIO 33/1a4 Kypca CTEPEOMETPHU M IOBTOPEHHH TEOPHH




62

63

IIpakTHKyM IO pemeHnIo 3a/1a4 Kypca CTepeOMETPHUHN 1 TOBTOPESHUH TEOPHH

64

HpaKTI/IKyM O pCIICHUIO 3aJia4 Kypca CTECPpEOMETPHUU U TIOBTOPCHUN TCOPHUU

65

[IpakTHKyM IO PEIICHHIO 33124 Kypca CTEPEOMETPHH M TOBTOPEHHH TEOPHH

66

[IpakTHKyM IO PEIICHHIO 3a1a4 Kypca CTEPEOMETPHH M TOBTOPEHHH TEOPHH

67

HpaKTI/IKyM 0 pCIICHUIO 3aJia4 Kypca CTEPEOMETPUN U ITOBTOPECHUUN TCOPUN

68

[IpakTHKyM IO PEIICHHIO 3a1a4 Kypca CTEPEOMETPHH M TOBTOPEHHH TEOPHH

[IpakTHKyM IO PEIICHHIO 3a1a4 Kypca CTEPEOMETPHH 1 TOBTOPEHHH TEOPHH
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