MyHununaabHoe 001eodpa3oBaTe/ibHOe YIPeKIeHHE — CPeqHsIst

o0eobpasoBarenbHas mkoaa Ne 6 r. Mapkca

«PaccmoTpeHo»

IIpoTokom Ne 1

oT 24» 08 2020 r.

«CornacopaHo» «YTBEpKOA0»
b qupextopa o YBP | Tupektop

/Tpumkuna JLJI/ | MOY-COII Ne 6 r. Mapkca
[)4(0)

e Zececeg.  [Momumyxk I'H./
p_obryens 20%r. 1 ThoHO

e Tipukas Ne_33 L
[ o\ Yordl» 2020 r.

PaGouas nporpamma
[0 MaTEeMAaTHKe

10-11 xnaccer (yriyOneHHBIH YPOBEHB )

CocraBurenu pabodei mporpaMMsl:
IMTomumyx I'.H., yaurens mareMatuku
Marseesa E.B., yuurens MaTeMaTuku
Muccropa M.H., yuntens MareMaTHKA

Maprteimosa JIL.U. yuntens MareMaTUKA

PaccmoTpeHo Ha 3aceiaHuu

NeaarorudyeCKoro CoBe€ra

npotokon Ne 7 ot L50L20%0,

2020 r.



IHosicHuTEABLHAA 3AIIMCKA

Pabouas nporpamMmma no Maremaruke: anreOpa u Hayajia MaTeMaTH4YECKOro
aHanusza, reomerpus 10-11 kmacc (mpoduiabHBIA YpPOBEHB) COCTaBJi€HA B
COOTBETCTBHH C:

1. ®enepanbHbiM  3akoHOM Ne 273-03 «0O06 oOpa3zoBanuun B Poccuiickoi
denepaurmn» oT 29.12.2012 T., C TpeOOBAHUSIMU denepaabHOrO
['ocynapcTBeHHOr0 00pa30BaTEIBLHOTO CTaHAapTa 00IIero oopazoBaHus (TpHUKa3
MunucrepctBa oOpazoBanus u Hayku P® ot 17.12.2010r Nel897, mnpukas
MunucrepctBa oOpa3zoBanus U Hayku oT 17.05.2012r Ne 413);

2. ®denepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAH/IAPTOM CPEIHEr0
oOmiero obpaszoBanusi, yrBepkaA€HHbIM [Ipukazom Munobpuayku P® ot 17 mas
2012 roma Ne 413 (¢ u3aMeHEHUSIMU U JomoJIHEHUsIMHU oT 29.12.2014 , 31.12.2015,
29.07.2017);

3. [IpumepHOli OCHOBHOHN 00pa30BaTENbHONW MPOrpPaMMON CpPEeIHEro OOIIEero
oOpa3zoBaHus, 0J00peHHON pemieHneM ¢GeaepabHOr0 Y4eOHO-METOANYECKOTO
oObeuHeHus Mo obuiemMy oOpa3zoBaHuio (MpoTokoda ot 28 uroHs 2016 r. Ne 2/16-

3);

4, OcHOBHOI 00pa3oBaTeNbHON MPOrpaMMOM CpeHEro oduiero ooOpa3oBaHus
MOY -COIII Ne 6 r. Mapkca
5. ABTOpcKkoil  mporpammoit  «Maremaruka: ~ anrebpa W Hayana

MaTreMaThueckoro ananusa, reometpusi 10-11 kmacc» mox penmakuumen T.A.
Bypmuctposa, M.: «IIpocsemenue», 2016r.

OOyueHne wmaTeMaThuKe Ha TPOPWIHLHOM YpPOBHE HampaBiIeHO Ha
JTOCTH)KCHUE CICAYIONIUX LeJIeH:

1. B HANpAaBJIEeHUHU JIUYHOCTHOTO PA3BUTHSA

e hopMHpOBaHKE NPEICTABICHUN O MaTEMAaTHKE KaK YacTH
00111eueI0BeYeCKON KYJIbTYPhI, O 3HAYMMOCTH MAaTEMAaTHKH B pa3BUTHHU
IIUBUJIN3AIIMA U COBPEMEHHOTO OOIIIECTBA;

®pa3BUTHE JIOTHYECKOTO U KPUTHUYECCKOTO MBIIIJICHHUS, KYJIbTYpPhI PEUH,
CITOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

e hpopMHpOBaHKE UHTEIUICKTYaIbHONH YECTHOCTH U 0ObEKTUBHOCTH,
CITOCOOHOCTH K TIPEOJIOJICHUIO MBICIIUTEIIBHBIX CTEPEOTHITOB, BHITCKAIOIINX U3
OOBIZICHHOTO OIIBITA;

®BOCMUTAaHUE KAYECTB JTUIHOCTH, 00SCIICUNBAIONINX COIUATIbHYIO
MOOHJIBHOCTD, CIIOCOOHOCTH MPUHUMATh CAMOCTOSTEIIbHBIC PEIICHHUS;

e(popMHpOBaHWE KAYCCTB MBIIUICHHUS, HEOOXOAWMBIX I aJanTallid B
COBPEMEHHOM HH(POPMAITMOHHOM OOIIIECTBE;

®pa3BUTHE MHTEpPECa K MaTEeMAaTHYECKOMY TBOPYECTBY M MaTEMaTHUYECKHX
CHOCOOHOCTEM;

2. B METAIPEIMETHOM HAampaBJICHUM:

e hopMHUpOBaHHUE MpeICTaBICHUM 0 MaTeMaTHKe KakK YacTu
00IIIeYEeTIOBEYECKON KYJbTYpbl, O 3HAYMMOCTH MaTeMaTUKH B Pa3BUTUH
[IUBUJIM3AIIUA U COBPEMEHHOT'0 OOIIECTBA;



epa3BUTUE MPEACTABICHUNA O MaTeMaTHKe Kak (opMe OMuCaHusi U METOJE
MO3HAHUSl  JACUCTBUTEIBHOCTH, CO3JaHUE  YCIOBUU Uil  IpuOOpeTeHUs
MEePBOHAYATBLHOTO OMbITA MATEMATHYECKOTO MOJICIIMPOBAHMS;

epopmupoBaHre OOIKUX CIMOCOOOB WHTEUICKTyaJIbHON JESATEIBHOCTH,
XapaKTEepPHBIX JJISI MaTeMAaTHKA U SBISIIONIMXCS OCHOBOM TMO3HAaBaTEIbHOMU
KYJbTYpPbI, 3HAUMMOM JJIS pa3IMUHbIX chep YeTOBEUECKON NeATeIbHOCTH,

3. B [IPEIMETHOM HAIpPaBJICHUU:

® OBJIQJICHUE MAaTEMAaTUUYECKUMU 3HAHUSMHU U YMEHUSIMH, HEOOXOIUMBIMU JIJIsI
OPOJIOJDKEHUsT  o0pa3oBaHUsl MO  CHEIUAIBLHOCTSAM, CBSI3aHHBIM  C
MPUKJIAIHBIM HUCIIOJIB30BaHUEM MaTEMATUKHU;

e Jlns oGecniedeHUs: BOZMOXKHOCTU YCHEIIHOTO MPOJOJDKEHHUS 00pa3oBaHUs
MO0 CHCHHAIBHOCTSIM, CBSI3aHHBIM C OCYIIECTBJICHHEM HAay4YHOU U
UCCJIEIOBATEILCKOM JESATEILHOCTH B 00JIACTU MATEMAaTUKU M CMEKHBIX
HayK.

PabGouass mporpaMma KOHKPETU3UPYET COJIEpKAHUE TMPEIMETHBIX TEM
00pa3oBaTEILHOTO CTaHJapTa, JAET pachpeacsiecHue y4eOHbIX YacoB MO pasjiesiaMm
u TeMaM. OCyIIEeCTBIISICTCS HA OCHOBE CUCTEMHO-/ICSATEILHOCTHOTO MOAXO0/1a.

Anrebpa u Hadanma mMateMmaTudeckoro anamuza. Bcero 140 uacoB B 10
knacce 1 136 gyacoB B 11 kiacce; B Hegenmo 4 yaca.

I'eomeTrpus. Beero 70 ywacoB B 10 kimacce m 68 wacoB B 11 kmacce; B
HENENIo 2 yaca.

B ocHOBy HacTosimedi mporpaMMmbl TMOJIOKEHBI TEJarorMYecKue u
TUJAKTHYECKUE TPUHIMIBI  (JIMUHOCTHO OPUEHTHPOBAHHBIC, KYJIBTYpHO -
OPUCHTHPOBAHHBIC; NESITEIHPHOCTHO - OPUEHTUPOBAHHBIC W T.[.) BapUATUBHOTO
pa3BUBAOIIEIO0 O0pa30BaHHS, W COBPEMEHHBIC JHMJIAKTUKO-TICUXOJOTHYECKUE
TEHJCHIINM, CBS3aHHBIE C BapUaTHUBHBIM pPa3BUBAIOIIUM O00pa3oBaHUEM U
tpeboBanusamu GI'OC.

JINYHOCTHO OPHEHTUPOBAHHBIC TMPUHIMIBI: TMPUHIUI aJaNTHBHOCTH;
TPUHITUIT Pa3BUTHUS; TPUHITUIT KOM(POPTHOCTH MPOIecca 00yUSHHS.

KynbTypHO - OpHEHTUpPOBAHHBIC TPUHIMUIIBI. TPUHIUI IEJTOCTHOM
KapTUHBI MHUpa; TPHUHIIUAI IEJIOCTHOCTH COACPKaHUS 0Opa30BaHUS, MPUHITUII
CUCTEMATHUYHOCTH;, MPHUHIUII CMBICIOBOIO OTHOUIEHUS K MHUpPY; HPHUHIUI
OPUEHTUPOBOYHOW (YHKIIMM 3HAHWM; WPHUHIMI OMOPHl HA KYJIBTYPy Kak
MHPOBO33PEHUE U KaK KYJIbTYPHBIN CTEPEOTHIL.

JlesiITeNbHOCTHO - OPUEHTHUPOBAHHBIC TMPUHIIUIBI: TPUHINN OOYYCHHS
JESTENBHOCTH; TPUHIIUI YMPABIIEMOr0 TMEpexoaa OT JACSITEIBHOCTH B y4eOHOU
CUTyallul K JAEATEIbHOCTH B KU3HEHHOW CHUTyallMd; MPUHLUN T[epexoAa OT
COBMECTHOM  y4eOHO-TIO3HABATEJILHON  JCATENBHOCTM K  CaMOCTOATEILHOM
JESTENBbHOCTH YydJarmerocs (30Ha ONMKaWIIero pa3BUTHA); TPUHIIMII OMOPHI HA
MPOIIECCHl CTIOHTAHHOTO PAa3BUTHSA, NPUHIUIN (OPMHUPOBAHUS TMOTPEOHOCTH B
TBOPYECTBE U YMEHUN TBOPUYECTBA.

[Iporpamma  3agaer  mepeyeHb  BOMPOCOB,  KOTOpbIE  MOJJIEkKAT
00s13aTeILHOMY U3YUYEHUIO Ha YPOBHE CpeiHero ooiiero oopasoBanus. OHa Tak ke
SBJISIETCS  JIOTUYECKUM MPOJIOHKEHUEM Kypca MAaTEeMaTUKH OCHOBHOM IIKOJIBI
(mpuHUMO ~ MpeeMCTBEHHOCTH). I[Iporpamma  mo3Bosier obecreunBaTh
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dbopMupoBaHue KakK MPEAMETHBIX YMEHUN, TaK U YHHUBEPCAIBHBIX YUYEOHBIX
JNEeUCTBUM MIKOJIBLHUKOB; MPOTpaMmMa MO3BOJIIET 00eCIeUnBaTh JOCTUKEHUE 1Iesei
B HaNpaBJICHUU JIMYHOCTHOT'O PAa3BUTHUS, B METANpPEIMETHOM HAIMpaBICHUU U
MPEMETHOM HAIpPaBIICHUU.
Jlist peanuzanuu nporpaMMHOro conep:kanust 10 kimacca MCHOIB3YIOTCS

YMK:
1. AnreOpa u Havana MmaremMaTuyeckoro asanusa. 10 kiacc: y4eOHMK s
o01ieo0pazoBaTeabHBIX yUpekIeHUN: 0a30BbIi U npoduibHblil ypoBHu/, FO.M.
Konsarun, M.B. TkaueBa, H.E. ®&noposa, M.M. IlaGynun; mox pea. A.b.
Kuxuenko. - 2-e uza.- M.: [Ipocsemienue, 2016
2. JlupakTuueckue marepuaibl Mo anredpe u Hauvajgam aHanuza st 10 kiacca
oO1reoOpazoBarenbHbIX yupexaenuit. Apropel: M.U. 1lla6ynun, M.B. Tkauépa,
H.E. ®enoposa, P.I'. I'azapssn. Mocksa. IIpocsenienne.2009
3. Aunaktuyeckue MaTepualibl Mo anredpe W HavyajlaM MaTeMaTH4YecKOro aHajau3a
st 10 kmacca oOuieoOpa3oBaTENbHBIX  YUPEXKACHUM: TPO(UIBHBIA YPOBEHb
Astops: M.U. Illabynun, M.B. Tkauc¢sa, H.E. ®denmoposa, O.H. [oGpona.
Mockasa. [Ipocsenienne.2008
4. Kuaura nist yuutens. M3ydenue anreOpbl 1 Ha4aJl MaTEMaTUYECKOTO aHajau3a B
10 xnacce. ABropel: H.E. ®enoposa, M.B. TkaueBa. Mocksa. [Ipocsemienune.2014

J{ns peanuzanuu mporpaMmMHoOro cojaepxkanud 11 knacc ucnonssyrores Y MK:
1. Anrebpa 1 Havama MaTeMaTU4deckoro aHanu3a. 11 kmacc: yaeOHUK J1s
00111e00pa30BaTeNbHBIX yUpekKAeHNN: 0a30BbIi U TpoguIbHBIN ypoBHH/, KO.M.
Konsarun, M.B. Tkauesa, H.E. ®&noposa, M.I. [llabynun; mox pen. A.b.
Kwxuenko. - 2-¢ uzn.- M.: [Ipocsemnienue, 2008
2. lunaktuyeckue MaTepHralibl o anredbpe u Havyanam aHanuza s 11 kimacca
ob1eo6pa3zoBarenbHbIX yupexaeHuid. Apropbl: M.U. [llabynun, M.B. Tkauésa,
H.E. ®¢enoposa, P.I'. I'azapsin. Mocksa. IIpocsenienne.2009
3. Aunaktuyeckue MaTepralibl 1o anredpe U HauajgaM MaTeMaTUYeCKOTO aHaIn3a
s 11 kimacca o011eo06pa3oBaTeNbHBIX YUPEKISHUN: MPO(UIbHBIA YPOBEHb
Astopsl: M.U. lla6ynun, M.B. Tkauesa, H.E. ®¢nopora, O.H. Jo6pona.
Mockga. I[Tpocsemenue.2008
4. Kuura nns yuutens. M3ydenue anreOpsl 1 Hayal MaTeMaTHYEeCKOTO aHaln3a B
11knacce. ABtopsl: H.E. ®¢noposa, M.B. TkaueBa. Mocksa. [Ipocsemienue.2014
Jlnst peanu3zanuu nporpammuoro coaepkannsi10-11kmacca ucnons3yrores YMK
1. T'eomerpus: 10 — 11 xi.: yueO.11s1 o01ieo0pa3oBaT. yupekIeHnii: 0a30BbIN U
npodui.[ / JI. C. Aranacsan, B. ®@. byry3os, C. b. Kanomies u ap]. —17-u3a.- M.:
ITpocsemennue, 2008.
2.b.T". 3uB. /Ilunaktnyeckue Marepuansl o reomerpun 1is 11 kimacca. Mocksa.
ITpocsenienne.2007

Ilnannpyemble npeAMeTHbIE Pe3yJIbTaThl 0CBOEHHS Kypca

Paszpnen BhINyCKHUK HAy4YUTCH BbBINyCKHUK MOJTYYHT
BO3MO’KHOCTh HAYYHThCH
Dniemenmol CB0060HO ONIEepUPOBATh MOHATUSAMH: KOHEUHOE OIIEPUPOBATH MTOHATUEM
meopuu MHOYECTBO, JIEMEHT MHOKECTBA, IIOJAMHOXKECTBO, |OIPEAEICHNUs], OCHOBHBIMU




WHOJMcecme u

mepeCccUcHuc, O6’bel[I/IHCHI/IC H Pa3HOCTb MHOXCCTB,

BUAAMU OIPEIAECIEHUN,

wamemamuyec MUCIOBbIE MHOKECTBA HA KOOPAUHATHOM NIPSMOM,  |(OCHOBHBIMH BUJIAMH TEOPEM;
KOl 102UKU OTPE30K, UHTEPBAJI, TOJYUHTEPBAJ, IPOMEKYTOK C | NOHUMATh CYyTh KOCBEHHOTO
BBIKOJIOTOM TOYKOU, rpaduecKoe MPeICTaBICHUE |T0KA3aTeIbCTBA,;
MHO>KECTB Ha KOOPJAMHATHOM TJIOCKOCTH; OIEpUPOBATH MOHATUAMU
3a7aBaTh MHOKECTBA MIEPEUUCIIEHUEM U CUETHOTO ¥ HECUETHOTO
XapaKTEePUCTUYECKUM CBOWCTBOM; MHOKECTBA;
OIEPUPOBATH MOHATUAMU: YTBEPKACHUE, MPUMEHSATh METOJ
OTPULIAHHUE YTBEPKJICHHS, UCTUHHBIC U JIOXKHBIE MaTeMaTUYE€CKOM MHIYKIINU IS
YTBEPKJCHHUS, TPUUMHA, CIEACTBHUE, YaCTHBIN [MPOBEICHUS PACCYKICHUHN U
CiTydaii 00IIero yTBepKIeHUs, KOHTPIIPUMED; ITOKA3aTENbCTB U MPU PEUICHUU
MPOBEPATHh MPUHAJIEKHOCTD DIEMEHTA Bajay.
MHOXECTBY; B noeceonesnoti srcuznu u npu
HaxOJIUTh MepeceyeHue U 00BETMHEHNE MHOXKECTB, U3V UEHUU OPYeUX NPEOMEMO8:
B TOM YHCJIE PEJCTaBICHHBIX Tpauueck Ha HCII0JIb30BATh TEOPETUKO-
YUCITIOBOM MPSMOUN M HA KOOPJAMHATHOM MJIOCKOCTH; [MHOXECTBEHHBIN SI3BIK U A3BIK
MPOBOJIUTH I0KA3aTEIIbHBIE PACCYXKICHUS IS ITOTHKHU JIJIs1 ONTMCAHUS PEATbHBIX
000CHOBAaHMSI HCTUHHOCTH YTBEPKIECHUH. [MPOLECCOB U SIBJICHU, IPU
B nosceonesnoti scusnu u npu uzyyeruu Opyeux  [peIeHuH 3aaa4 APYruX yaeOHbIX
npeomemos: MpeIMETOB
HCIIOJIb30BaTh YHMCIOBBIE MHOYKECTBA Ha
KOOPAMHATHOW MPSIMOM M HA KOOPJAMHATHOU
IJIOCKOCTH JIJIS OTMCAHUS peaIbHBIX MTPOIECCOB U
SIBIICHHIA,
MPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKICHUS B
CUTYallUSIX IOBCEHEBHOM )XU3HU, TPU PEIICHUU
3ajad U3 IPyrux NpeaMeToB
Yucha u CB00O0OHO OTIEPUPOBATH MOHATUSIMH: HATYPAIBHOE| CBOOOHO ONEPHUPOBATh
evlpajcenusn [UUCII0, MHOYKECTBO HATYpPaJIbHbBIX YUCEN, LEI0E YUCIIOBBIMH MHOKECTBAMM TTPHU

YHCII0, MHOYKECTBO LIEJIBIX YHACEINT, OOBIKHOBCHHAS
NpoOBb, AecATHYHAS IPOOb, CMEIIAHHOE YUCIIO,
palMOHATIBLHOE YMCIIO0, MHOXKECTBO PAIlHOHAIBHBIX
4KCeN, UPpAIHOHAIFHOE YHCII0, KOPEHBb CTEIIEHH N,
NeiCTBUTEIILHOE YHCII0, MHOYKECTBO
NEeCTBUTEILHBIX YMCEIl, TEOMETPUICCKAs
MHTEPIPETAINS HATYPAIbHBIX, IIEJBIX,
palMOHATIBHBIX, JCHCTBUTEIBHBIX YHACET;

OHUMATh U OOBSACHATH PA3HUILY MEXKITY
MO3UIIMOHHOM U HEMO3UIIMOHHON CUCTEMaMHU 3aIUCH
YHCeT,

NICPEBOJIUTH YUCIIA U3 OJHOM CUCTEMBI 3aITHCH
(cHCTEMBI CUMCIICHUS) B APYTYIO;

JIOKa3bIBaTh U UCIOJIb30BaTh IPU3HAKHU JIETUMOCTH
CYMMBI U TIPOU3BEICHHUSI IPU BBIIOJIHEHUN
BBIUHCIICHUH U PEIIEHUU 3a/1a4;

BBITIONTHATH OKPYTJICHHUE PAIMOHANBHBIX U
MPPAIMOHATIFHBIX YUCEIN C 33JaHHOW TOYHOCTHIO;

CpaBHHBATh JICHCTBUTENbHBIE YUCIIA PA3HBIMU
CII0CO0aMH;

yIOPSAOYNBATH YKCTIA, 3aIUCAHHBIE B BUJIE
OOBIKHOBEHHOU M IECATUYHOMN JApoOU, dnca,
3aMyCcaHHbIe C UCMOJIb30BaHUEM apU(PMETUIECKOTO

KBaJIpaTHOTO KOPHsI, KOpPHEW cTerneHu OoJblie 2;

pELICHUH 3a1ay4;

IIOHUMATh IPUYUHBI U
OCHOBHBIE UJIEW PACIIMPEHUS
YMCIIOBBIX MHOKECTB;

BJIAJIETh OCHOBHBIMHU
MOHATUAMH TEOPUU JECITUMOCTH
[IPU PELICHNH CTaHJAPTHBIX
3ajay

UMeTh 0a30BbIE MPECTABICHUS
0 MHOKE€CTBE KOMILIEKCHBIX
YHCET,;

CBOOOJTHO BBHITIOJIHSATH
TOKJICCTBEHHBIE TIPEOOpa30BaHUs
TPUTOHOMETPUUYECKUX,
morapu(pMUIECKUX, CTENEHHBIX
BBIPAKCHU;

BIaJIeTh (popmyioit GMHOMA
HrroTOHA;

MPUMEHATH MPU PEIICHUU 3a4a4
TEOpPEMY O JIMHEHHOM
npeacrasienn HOJI;
MPUMEHATD MPU PEIICHUU 3334
Kuraiickyio TeopeMy 00
OCTaTKaX;




Haxoauts HOJ/l u HOK pa3ubiMu ciocobamu u
MCII0JIb30BATh UX IIPU PELICHUHN 3a/1a4;

BBIIIOJIHATH BBIUMCIIEHUS U IPE0Opa30BaHus
BBIPAXKEHUH, COJIEPKALLUX NCUCTBUTEIBHBIC YUCIIA,
B TOM UHCJIE€ KOPHU HATypaJIbHbIX CTEIIEHEM;

BBIIIOJIHATH CTaHJIAPTHBIE TOXK/IECTBEHHbBIE
peoOpa3oBaHus TPUTOHOMETPUUYECKUX,
Torapu(pMHUUECKUX, CTEIEHHBIX, HPPAMOHATBHBIX
BBIPAKCHUM.

B nosceonesnoti socuznu u npu uzyuenuu Opyeux
npeomemos:

BBITIOJIHATH ¥ OOBSICHATH CPaBHEHHE PE3YJIbTATOB
BBIYMCIICHUH MPU PELICHUH NPAKTUYECKUX 3a/a4, B
TOM YHCIIe MPUOIMKEHHBIX BBIYUCICHUH, HCTIOB3YS
pa3HbI€ CIIOCOOBI CPABHEHUI;

3aMMChIBaTh, CPABHUBATH, OKPYIJISITH YNCIIOBBIE
NTaHHbIE PEATbHBIX BEJIMYUH C UCIIOJIb30BaHUEM
pa3HBIX CUCTEM U3MEpPEHUS;

COCTaBIISATh U OLIEHUBATh Pa3HBIMU crioco0aMu
YHMCIIOBBIE BBIPAXKEHUS IIPU PEILIEHUH MPAKTUYECKIX
3a/ad U 3a/1a4 U3 APYrux yuyeOHbIX PEAMETOB

MIPUMEHATD NPU PEIICHUN 3a7a4
Manyto Teopemy Pepma;
YMETh BBITIOJIHSTH 3aMUCh
YUCIIa B MO3ULUOHHOW CUCTEME
CUMCIICHUS;
MIPUMEHSATD [PU PEIICHUU 33134
TEOPETUKO-UYHCIIOBbIC (PYHKIINH:
YUCIIO U CyMMa JEIUTENEH,
(byHKIMIO Diiepa;

MIPUMEHATD NPU PEIICHUN 33734
LENHbIE IpOooH;
MIPUMEHATD MPU PEIICHUN 3a7a4
MHOTOYJICHBI C
NMENCTBUTETLHBIMU U TIEBIMU
Koa(purmenTamu;
BJIAJIETh TIOHSATUAMHU
[MPUBOIUMBIN U HEMTPUBOIUMBbIIA
MHOTOYJIEH ¥ IPUMEHSTh UX MPU
peleHuy 3a1ay;
MIPUMEHSATH NPU PEIICHUN 33134
(OCHOBHYIO TeOpeMy anreOpsl;
MIPUMEHSATH NPU PEIICHUN 33134
mpocreiime QyHKIuu
KOMIUIEKCHOM IMEPEMEHHOM KaK
reoMeTpUYecKue
nmpeoOpazoBaHMs

Ypasnenusn
u
HepageHncme
a

CB00OOIHO OTIEPUPOBATH MOHATUSIMH: YPaBHECHHUE,
HEPaBEHCTBO, PAaBHOCUJILHBIC YPAaBHEHUS U
HEpPaBEHCTBA, YpaBHEHHUE, SBIISIONICECS CICICTBUECM
PYroro ypaBHEHHUsI, ypaBHEHUsI, PABHOCUJIbHBIC HA
MHOECTBE, PABHOCHJIbHBIC TTPEOOpa30BaHUS
YpaBHEHUI;

pemiaTh pa3Hbie BBl YPAaBHECHUIN U HEPABEHCTB U
X CHCTEM, B TOM YHCJIC HEKOTOPBIC YpaBHEHUS 3-i
1 4-1 cTeTeHel, TpoOHO-pallMOHATILHBIC U
M ppALMOHATILHBIC,

OBJIAJETh OCHOBHBIMU TUIAMH MOKa3aTENbHBIX,
norapu(MHYECKUX, HPPALTMOHAIBHBIX, CTETICHHBIX
YPaBHEHU U HEPABEHCTB U CTaHIAPTHBHIMU
METOJaMH MX PEIICHUI U PUMEHSTh X IIPH
pEIICHUY 3a/1a4;

IPUMEHSTh TeopeMy be3y K pellieHnto ypaBHEeHUH;

NpPUMEHATH TeopeMy Buera st perenus
HEKOTOPBIX YPABHEHU CTETIEHU BBILIE BTOPOM;

MOHUMATh CMBICJ TEOPEM O PABHOCUIIbHBIX U
HEPABHOCUIIBHBIX MPEOOPA30BAHMIX YPABHEHUH U
YMETh UX JI0Ka3bIBaTh;

BIIQJIETh METO/IaMH PEIICHUS] YPAaBHEHHUI,
HEpaBEHCTB M UX CHUCTEM, YMETh BHIOUPATh METOT
petieHus 1 000CHOBBIBaTh CBOM BHIOOD;

KCIIOJb30BATh METOJ HHTEPBAJIOB ISl pELICHUS
HEpaBEHCTB, B TOM YUCIIE IPOOHO-PAIMOHATBHBIX U

IBKJITFOUAIOIIHX B ce0s HPPalluOHAJIbHBIC BBIPAKCHUS,

CBOOOJIHO ONPEAEIATh TUII U
BBIOMPATh METOJI PELICHUS
MOKAa3aTeIbHbIX U
lorapu(pMUUECKIX ypaBHEHUN U
HEPABEHCTB, NPPAaLlMOHAILHBIX
YPaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUUYECKUX
YPaBHEHUI U HEPABEHCTB, UX
CUCTEM;

CBOOOJIHO pelaTh CUCTEMBI
NIMHEWHBIX ypaBHEHUM;

pelaTb OCHOBHBIE TUIIBI
YPaBHEHUI U HEPABEHCTB C
rapaMeTpamy;

IIPUMEHSITH [IPU PELICHUHU 33124
HepaBeHcTBa Komm —
byHskoBckoro, bepnyinu;

UMETH IIPEACTABICHUE O
HEpPaBEHCTBAX MEXIY CPEAHUMU
CTEIIEHHBIMU




pemaTh anredpanveckue ypaBHEHUS U
HEpaBEHCTBA U UX CHCTEMBI C ITapaMeTpaMu
QIIreOpandeckuM U rpaguuecKuM METOJaMU;

BJIQJIETh PAa3HBIMU METO/IaMH JI0KAa3aTeIbCTBA
HEPaBEHCTB;

pelaTh ypaBHEHHs B LIEJIbIX YHACIAX;

n300pakaTh MHOKECTBA HA TNIOCKOCTH,
3aJaBacMble YpaBHEHUSIMH, HEPAaBEHCTBAMH U UX
CHCTEMaMH;

cBOOOJTHO MCTIOJIB30BAThH TOXKIECTBEHHBIC
npeoOpa30BaHus MPHU PEIICHUH YPaBHEHUN U
CUCTEM YpaBHEHUI

B nogceonegHoll sHcu3HU U NpuU U3y4eHUuU Opyaux
npeomemos:

COCTaBJIATh U peIIaTh YPaBHEHHsI, HEPABEHCTBA, UX
CHCTEMBI IIPU PEUICHNH 3a/1a4 JPYTUX y4eOHBIX
MPEIMETOB;

BBITIOJTHATH OLIEHKY TIPaBOTI0I00MS pe3yabTaToB,
MOJTy4aeMbIX TPU PEIICHUH Pa3IMIHBIX YPaBHEHUH,
HEpaBEHCTB M UX CHUCTEM TP PEIICHUH 3a/1a9
NPYruX y4eOHBIX MPEIMETOB;

COCTaBJISITh M pEIlaTh YPAaBHEHHS 1 HEPABEHCTBA C
rmapaMeTpaMu TPH PEIIeHUH 3a1a4 IPYTUX YIeOHBIX
MPEIMETOB;

COCTaBJISITh ypaBHEHUE, HEPABEHCTBO WA UX
CHCTEMY, OTMCHIBAIOIIHE PEATHHYIO CUTYAIIUIO WIIH
MPUKIIAJIHYIO 33]1a4y, HHTEPIPETUPOBATh
MOJTy4eHHBIC PE3yIIbTATHI,

WCIIOJIh30BaTh IPOTPAMMHBIC CPEACTBA TIPU
pEIICHUH OTICTBHBIX KJIACCOB YPABHEHUH U
HEPABCHCTB

Dynkyuu

BrnaneTh moHsATHSIMH: 3aBUCUMOCTh BEJTUYH,
(yHKIIMS, apTyMEHT M 3Ha4eHHe (QyHKIIUU, 00J1aCTh
OTIPE/ICIICHUs] © MHOYKECTBO 3HAUYCHUH (PyHKIINH,
rpaduk 3aBUCUMOCTH, Tpapuk GyHKIIUH, HYJIU
(YHKIINH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3PACTaHHE HA YKCIOBOM IPOMEXKYTKE, YObIBAaHHE
Ha YUCIOBOM IMPOMEXYTKE, HanOOJIbIIICe U
HaMMEHbIIICE 3HAaYeHUE (PYHKIIMU HA YUCIOBOM
MPOMEKYTKE, IIEPHOIHUECKas PYHKIIHS, IEPUO/I,
YeTHas M HedeTHas (PYHKIMH, YMETh IIPUMEHSTh 3TH
MOHSTHS TIPU PEIICHUH 3a]1a4;

BJIQ/IETh TIOHITHEM CTeNeHHas PYHKIIUS; CTPOUTH
ee rpaduK U yMETh IPUMEHSTh CBOICTBA CTETIEHHOM
(YHKIIMY PU PeLIeHUN 3a1a4;

BJIQ/IETh MOHITHSIMU MTOKa3aTenbHas PYHKITHUS,
PKCIIOHEHTA; CTPOUTH UX TpaduKU U yMETh
MPUMEHSTh CBOMCTBA MOKa3aTeNbHON (PYHKIINH TpH
pelleHny 3a1a4;

BIIAJICTh MOHATHEM Jorapudmuueckas GyHKIHS;
CTPOUTH ee rpaduk U yMeTh MPUMEHSITh CBOWCTBA
norapudmuueckoi GyHKIMH MPU PEIICHUH 33134,

BJIAJICTb HOHATUAMU TPUTOHOMCTPUUCCKUC

BJIQ/IETh MOHITHEM aCUMITOTHI
M YMETh €r0 IPUMEHSThH U
peleHuy 3a1ay;

MPUMEHSITh METO/Ibl PEIICHUS
MPOCTEUIINX
nuQepeHInanbHbIX YpaBHEHUIH
[EPBOTO U BTOPOTO MOPSAKOB




(YHKLIMU; CTPOUTH MX TPAPUKH U YMETh IPUMEHSTh
CBOWCTBA TPUTOHOMETPHUUECKUX (DYHKIUN TIPU
peleHny 3a1ay;

BJIQJICTh MOHATHEM OOpaTHAs QyHKUIHUS;

MPUMEHSATH 3TO MOHATHE MPU PELICHUH 337134,

MIPUMEHSTH NIPH PEIICHUHN 33J]a4 CBOKWCTBA
(yHKIMI: 9€THOCTD, IEPHOANIHOCTb,
OTPaHUYCHHOCTB;

IPUMEHSTH MIPH PELICHUH 3a7a4 PeoOpa30BaHUS
rpaduKoB (QYHKITHIA;

BJIAJICTh MOHATUAMH YUCIIOBAs
[0CJIeI0BATEIBHOCTD, apu(METHIECKAs U
reoMETpUIECcKasi POTPECCHs;

MIPUMEHSTH NPH PEIICHUN 33]1a4 CBOKWCTBA U
MPU3HAKU apUPMETUUECKON U FeOMETPUUECKOM
[IPOTPECCUIL.

B noeceonesnoii scuznu u npu uzyueHuu Opyux
VUeOHbIX NPEOMEMO8:

OTIpeNeNaTh NO TpapuKaM M HCIOJIB30BaTh LIS
peleHusT TPUKITATHBIX 3a/a4 CBOWCTBA PEabHBIX
MPOIIECCOB M 3aBUCUMOCTEH (HamOonbpmiue ¥
HAaMCEHBINE 3HAYCHHS, MMPOMEKYTKH BO3pACTaHUS
158 yObIBaHUS GbyHKIMH, IIPOMEXKYTKH
3HAKOTMIOCTOSTHCTBA, ACHMIITOTBI, TOYKH TIeperuoa,
Mepuoj U T.11.);

UHTEPIPETUPOBATh  CBOMCTBA B
KOHKPETHOM MPAKTUYECKOMN CUTYaLINH;.

OIpeneNATh 10 rpaguKaM MpocTenime
XapaKTEPUCTUKH MEPUOJANYECKUX ITPOLIECCOB B
0MO0JIOTHH, SKOHOMUKE, MY3bIKE, PAAUOCBS3H U JIP.
(amMIUIMTYQ, TIEPUOT U T.I1.)

KOHTEKCTE

nemenmel
Mamemamu
uecKkoz2o
aunanuza

Brnageth nmoHsATHEM 0SCKOHEYHO YOBIBAOIIAS
reOMeTpHYeCcKast MPOrPecCrs U yMETh IPUMEHSTh
€ro IIPH PEIICHUH 3a/a4;

MPUMEHSTB JUIS PEIICHUS 33]1a4 TCOPHUIO MPEJICIIOB;

BJIAJIETh MOHATHUSIMU OECKOHEYHO OOMIBIINE U
OECKOHEYHO MaJIbl€ YHCIOBBIE ITOCIEI0BATEILHOCTH
U YMETh CPaBHUBATh OCCKOHEYHO OOJIbIINE U
OECKOHEYHO MaJIbl€ MOCIIEI0BATEILHOCTH;

BJIAJICTh MOHSITUSMU: IPOU3BOHASL (DYHKIIUU B
TOYKE, POU3BOAHAST ()YHKIIUHU; BEIYUCIISATH
MPOM3BOJIHBIC JICMEHTAPHBIX PYHKITUH ¥ UX
KOMOMHALIMIA;

UCCIIeIOBaTh (PYHKIIMU HA MOHOTOHHOCTb U
DKCTPEMYMBI;

CTPOUTH TpaQUKU U MPUMEHSATH K PEUICHUIO 3a]ad,
B TOM YHCIIE C TApaMETPOM;

BJIQ/IETh TIOHITHEM KacaTelbHast K TpauKy
(YHKIIMH ¥ YMETh IPUMEHSTH €T0 MPHU PEIICHUH
3agad;

BIIAJIETh MOHATUSAMHU MEPBOOOpa3Has GyHKIIUS,
OTIpe/IeIEHHBIN HHTETPAT,

CBOOOJTHO BJI/IETh
CTaHJapPTHBIM anapaToM
MaTEeMaTHYeCKOT0 aHaJIU3a JUIs
BBIYHCIICHUS IIPOU3BOIHBIX
(OYHKIIUU OJTHOM TMEPEMEHHOM;

CBOOOJIHO MPUMEHSTH anmnapar
MaTEeMaTHYeCKOTO aHaJIM3a IS
MccienoBaHus PYHKUUN U
MOCTpOeHUS I'padUKOB, B TOM
YrCIie UCCIIEOBAHMS Ha
BBITYKJIOCTb;

ONEPUPOBATH MOHATHEM
nepBooOpa3Hoi GpyHKIMHU AT
pelieHus 3a1auy;

OBJIQJIETh OCHOBHBIMU
CBEJICHUSIMHU 00 MHTErpaje
Herorona—JIeitbuuna u ero
MPOCTEHIINX TPUMEHEHUSX;

ONEPUPOBATH B CTAHIAPTHBIX
CUTYyaLUSIX IPOU3BOIHBIMU
BBICIIUX MOPSIKOB;

npuMeHsTh Teopemy Hprorona—JleiiGHuna u ee

YMETbh IPUMEHSTH MIPH




CJICACTBHA IJId PCIICHUA 3ada4.

B nosceomnesnoii sicuznu u npu uzyuenuu opyaux
VueOHbIX NPeOMemos:
peliaTh MPUKIAIHBIC 3a/1a4d U3 OUOJIOTHH,
(U3MKH, XUMUH, SKOHOMHKH U JAPYTHX MPEIAMETOB,
CBSI3aHHBIC C HCCIICOBAHUEM XapaKTEPUCTUK
[POLIECCOB;
UHTEPIPETHUPOBATD MOJIYUYCHHBIC PE3YIbTaThI

peuieHny 3a1a4 CBOMCTBA
HETPEPbIBHBIX (DYHKIINA;

YMETb IPUMEHSATH NpU
pELIEHUY 3a1a4 TEOPEMBI
Beiiepmrpacca,

YMETb BBIIIOJIHATH
MpUOIM>KEHHbIE BHIYMCIICHUS
(MeToAbl peleHs] ypaBHEHUH,
BBIYMCIICHUS OIIPEICTIEHHOTO
MHTErpana);

YMETb IPUMEHSTh IPUIIOKEHUE
ITPOM3BOIHOM U OIIPEAEIEHHOIO
MHTETpaa K pelieHuto 3a1a4
€CTECTBO3HAHUSI,

BJI4/IETh MOHATUSIMH BTOPAS
[TPOU3BOJIHAS, BHIITYKIIOCTb
rpaduka QyHKIUU U yMETh
MccIe10BaTh (QYHKIUIO Ha
BBITYKJIOCTD

Cmamucmu
Ka u meopus
eeposasmuoc
meit, 102UKa
u
KoMOuHamo
puKa

OnepupoBaTh OCHOBHBIMU OIIUCATENbHBIMU
XapaKTepUCTUKaMH YHCIOBOIO Habopa, MOHITHEM
reHepaibHasi COBOKYITHOCTh U BBIOOPKOH U3 Hee;

ONIEPUPOBATH MTOHATUAMHU: YACTOTA U BEPOSATHOCTH
COOBITHSI, CyMMa U ITPOU3BE/IEHUE BEPOSTHOCTEH,
BBIUUCIIATH BEPOSITHOCTH COOBITUI Ha OCHOBE
[OJCYETa YUCIIA HCXOI0B;

BJIa/I€Th OCHOBHBIMU NOHATHSIMH KOMOUHATOPUKH
Y yMETb UX IPUMEHATH IIPU PELICHUH 33124,

HUMETb MpeJICTaBIeHHE 00 OCHOBAaX TEOPUU
BEPOSITHOCTEM;

UMETH NPEACTABIECHUE O JUCKPETHBIX U
HEIPEPBIBHBIX CIIy4alHbIX BEIUYUHAX U
pacnpeneneHusx, 0 HE3aBUCUMOCTH CITy4aliHbIX
BEJIMYNH;

UMETBH NPEACTABICHUE O MATEMaTHYECKOM
0’KHJAHUM U JUCIIEPCUU CIIy4alHbIX BEJINYUH;

MMETH MPEICTABIEHUE O COBMECTHBIX
pacnpeneneHusax ciay4yaiHblX BEJINYUH;

IOHUMATbh CYTh 3aKOHA OOJBIINX YHCENT U
BBIOOPOYHOIO METO/1a U3MEPEHUS BEPOSITHOCTEH;

MMETH MPEICTABIEHUE O HOPMAJIbHOM
pacnpeneneHu U NpuMepax HOpMaJIbHO
pacnpeeIeHHBIX CIIy4YaliHbIX BEJIUNYNH;

MMETH NPEACTABIECHUE O KOPPEISILIMU CITy4aliHbIX
BEJIMYMH.

B nosceonesnoii srcuznu u npu usyuenuu opyaux
npeomemos:
BBIYHCIIATH WM OLIEHUBATh BEPOSTHOCTH
COOBITUH B peasbHOM JKU3HU;
BBIOMPATH METO/IbI MOAXOISIIEr0 MPeICTaBICHUS
1 00pabOTKU JaHHBIX

UMETh MIPEICTABICHHUE O
LIEHTPAJIbHOU MPENEeIbHON
Teopeme;

UMETh MIPEICTABICHHUE O
BBIOOPOYHOM KO3 uItmeHTe
KOpPEJSLHNHU U JIMHEHHON
perpeccuu;

UMETh MPEJCTaBICHUE O
CTATUCTUYECKUX TUIIOTE3aX U
MPOBEPKE CTATUCTUYECKOM
CUIOTE3bI, O CTATUCTUKE
KpUTEpUS U €€ YpOBHE
BHAYUMOCTH;

HUMETh MPEJCTaBICHUE O CBSI3U
BMIUPUYECKUX U TEOPETHUECKUX
pacrpeieieHui;

MUMETh MPEJICTaBIICHUE O
KOJMPOBAHUY, IBOMYHOM 3aMKCH,
TBOMYHOM JIEPEBE;

BJIa/IETh OCHOBHBIMU
MOHATHSIMH TEOpUU rpados
(rpad, BepmuHa, pedpo, CTeneHb
BEPILHHBI, TyTh B rpade) u
YMETb IPUMEHSTH UX MPU
peleHuy 3a1ay;

UMETb MPEJCTABICHHUE O
NMepeBbIX U YMETh MPUMEHSATh
MpY pEIeHUH 3a]a4;

BJIQ/IETh MOHITHEM CBSI3HOCTh U
YMETh IPUMEHSITh KOMIIOHEHTHI
CBSI3HOCTH TPU PEIICHUU 3a/1a4;

YMETh OCYIIECTBIATh MYTHU IO
pebpam, 06xo16l pedep u

BepuuH rpada;




UMETh MPECTaBICHNUE 00
PIIEpOBOM U TaMUJIbTOHOBOM
[yTH, UMETh NPEACTABIECHUE O
TPYAHOCTH 3a7a4i HaXO0KICHUS
raMUJIbTOHOBA IIyTH;

BJIA/IETh MOHATUSAMHU KOHEUHbIE
M CUETHBIE MHOYKECTBA U YMETh
MX IPUMEHSTH PU PELICHUN
3ajad;

YMETb IPUMEHSATH METO/]
MaTEeMaTHYeCKON UHIYKIUH;
YMETb PUMEHSTh IPUHLIUIT
Jlupuxie npu peneHnu 3a1aqy

Texcmoevie
3aoauu

Pemrates pasHble 3a1a4u NOBBILIEHHON TPYAHOCTH;

aHaM3UPOBATh YCIOBHE 3a1auM, BEIOUPATh
OTITUMAITLHBIA METOJT PELICHHUS 3a]a4H,
paccmaTpuBasi pa3IMIHbIE METOIBI;

CTPOMTH MOJIEINTb PEIICHUS 33/1a49H, IPOBOIUTH
NTOKa3aTebHbBIC PACCYXKICHUS TIPU PEIICHUH 3a/1a4H;

pemaTh 3a1a4m, Tpedyromue nepedopa BapuaHToOB,
MPOBEPKH YCIOBHIA, BBIOOPA ONITUMAIEHOTO
pe3yabTaTa;

aHATM3UPOBATh W UHTEPIPETHPOBATH TIOJTYICHHBIC
peleHns B KOHTEKCTE YCIIOBUS 3a/1a4H, BEIOUPATh
pelieHus, He MPOTUBOPEYaIe KOHTEKCTY;

MEePEeBOIUTH MPHU PELICHUH 3a/1a4l HHPOPMAIIHIO
13 OHOM (OPMBI 3aMKMCH B JPYTYIO, UCTIOIb3YS IPU
HEO0O0XO0UMOCTH CXEMBI, TaOJIHUIIbI, TpaduKH,
arpaMMBbl.

B nosceomnesnoii socusHu u npu uzyyeHuu opyeux

npeomemos:

pelaTh NpaKTHYeCKHUe 3a/1a4K U 33J1a4u U3 IPYTUX
peIMETOB

T'eomempus

Brnagets reomeTpuueckUMU MOHATHSIMH PU
pelleHnH 3a]a4 U IPOBEACHUHN MaTeMaTHUYEeCKUX
pacCyXJIeHUI;

CaMOCTOSITENILHO (OPMYIHPOBATH ONPEACTCHUS
FEOMETPUUECKUX (PUTYp, BHIABUTATh TUIIOTE3BI O
HOBBIX CBOWMCTBAX M MPU3HAKAX T€OMETPUUYECKIX
¢buryp u 060CHOBBIBATH UJIM OIIPOBEPraTh MX,
000011aTh WM KOHKPETU3UPOBAThH PE3yNIbTAThl HA
HOBBIX KJ1accax (puryp, mpoBOAUTH B HECIOKHBIX
Clydasx KiaccuPHKAIUo GUTYp MO pa3IuIHbIM
OCHOBAHUSIM;

UCCIIEJIOBATh YEPTEKH, BKITFOYass KOMOMHAIHH
(buryp, U3BIeKaTh, UHTEPIPETHPOBATH U
peoOpa3oBbIBATH HHPOPMAIIHIO, TPEACTABICHHYIO
Ha YepTexax;

peuaTh 3a/1a4yi TeOMETPUUYECKOTO COIePKAHUs, B
TOM YHCII€ B CUTYaI[UsX, KOT/Ia aITOPUTM PELICHUs
HE CIeAyeT SIBHO U3 YCIOBUS, BBINIOJIHATD
HE0OX0IMMBIE JUIS PEIICHUS 3aa9n

JOTIOJTHUTCIIbHBIC TOCTPOCHU S, NCCIICAOBATH

Nmets npencrasieHue 0o
AKCMOMAaTU4YECKOM METO/IE;

BJIAJICTh IOHATHEM
reoMeTpHUYECKUEe MECTa TOUEK B
[IPOCTPAHCTBE U YMETh
MPUMEHATh UX JUI PELICHUS
3ajay;

YMETb IPUMEHSTb Ul PEeLICHUs
3ajiay CBOWCTBA IJIOCKUX U
NBYI'PaHHBIX YIJIOB,
TPEXTPAaHHOTO yIja, TEOPEMBI
KOCHHYCOB U CHHYCOB JUIS
TPEXTPaHHOTO yIJa;

BJIAJICTh MTOHATHEM
MEPIEHIUKYIIIPHOE CEUCHHE
MPU3MbI U YMETh IPUMEHSATH €T0
[IpY pELICHNN 3a]a4;

MUMETh NPEICTABIEHUE O
MBOWCTBEHHOCTH MPABUIIbHBIX

IMHOT'OT'PAaHHUKOB;
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BO3MOKHOCTH IIPUMEHEHUS TEOpeM U (HOopMyIT [UIs
peleHus 3a1a4;

yMeTh (POPMYIIUPOBATH U IOKA3BIBAThH
reOMETPUIECKUE YTBEPIKICHHS;

BJIQJICTh MOHATHAMHU CTEPEOMETPHH: MTPU3MA,
napaJuleenure]], TupaMuia, TeTpasap;

UMETb NPECTABICHUS 00 aKCHOMaX CTEPEOMETPUH
U CIICICTBUSX U3 HUX M YMETh IPUMEHSTH UX TIPU
peleHny 3aay;

YMETh CTPOUTH CEYCHHUSI MHOTOTPAaHHHUKOB C
MCTIOJIb30BAHUEM PA3IMYHBIX METOAOB, B TOM YHCIIE
1 METOa CIIC/IOB;

WUMETh MPEJCTABIICHUE O CKPEIINBAIOIINXCS
MPSIMBIX B TIPOCTPAHCTBE H YMETh HAXOUTH YroJl U
paccTosiHIE MEXIy HUMU;

MPUMEHSTH TEOPEMBI O TTAPAITIEITFHOCTH MPSMBIX U
MIOCKOCTEH B MPOCTPAHCTBE MPH PELICHNN 337134,

yYMETh TPUMEHSTH MapajlIeIbHOE TIPOSKTHPOBAHNE
U1 n300paxkeHus Guryp;

YMETh TIPUMEHSTH MEPIEHANKYIIPHOCTH MIPSIMOH 1
TUIOCKOCTH TIPU PEIICHUH 3a]1ad;

BIIQJICTH MIOHATHSIMH OPTOTOHAIEHOE
MPOEKTUPOBAHNE, HAKIIOHHBIC ¥ UX MTPOCKIINH,
YMETh TIPUMEHSTH TEOPEMY O TpeX
MEepHeHUKYIIApax MPU PEIIeHUH 33/1a4;

BJIAJCTh TOHATHUSMH PACCTOSHUE MEX Iy GUTypaMu
B IPOCTPAHCTBE, OOIINI MEPIICHIUKYISP ABYX
CKPEIIMBAIOIINXCS MPSIMBIX U YMETh IPUMEHATH UX
MpY PEIICHUH 33/1a4;

BJIAJECTh MOHATHEM YroJl MKy MPsIMOi 1
IIOCKOCTBIO 1 YMETh IIPUMEHSTH €TI0 IPH PEUICHUH
3aay;

BJIQJIETh MOHSTUSIMH JABYTPAHHBII YrOJI, yroi
MEKTY IUIOCKOCTSIMH, TTEPIICHIUKYIISPHBIC
TUIOCKOCTU M yMETh IPUMEHSATh UX IIPU PEIICHUN
3aay;

BJIAJICTh MOHIATUSMH IPU3Ma, TTapaJuIeIICIHIe U
MPUMEHSTH CBOWCTBA MapauIeienuIea Ipu
pelieHun 3aaay;

BJIAJIETh MIOHSATUEM MPSMOYTOJIbHBIN
NapaJuleNIeHIe ] U IIPUMEHSTh ero IPU PeICHUN
3ajay;

BJIAJICTh MOHATUAMU NMUPAMUJA, BUbI TUPAMHU],
HIIEMEHTHI IPABUIIBHOM MUPAMUJIBI U YMETh
NPUMEHSATH UX [IPU PELICHNUH 33/1a4;

UMETb NpeJCTaBIeHuE 0 TeopeMe Diliepa,
NPaBUJIbHBIX MHOTOIPaHHUKAX;

BJIAJICTh MOHSTHEM ILIONIA U IOBEPXHOCTEH
MHOTOI'PaHHUKOB U YMETh IPUMEHSTH €ro MpH
peleHny 3aj1ay;

BJIQJIETh MOHATHIMU TeJia BpalleHus (LUIMHAD,
KOHYC, I1ap U cdepa), UX CEYeHUs U YMETh
PUMEHSTH UX NPH PEIICHUH 33]1ay;

BJIQ/ICTh TIOHITHSIMHU
LIEHTPaJIbHOE U NapajlieIbHOE
[POCKTUPOBAHKUE U TPUMECHSATH
MX IIPU IOCTPOCHUU CEYEHUHN
MHOTOTPAaHHHUKOB METOJ0M
[IPOEKIU;

UMETh NPEJCTABIICHUE O
pa3BepTKE MHOTOI'PAHHUKA U
KpaT4yaiiiem IIyTy Ha
MOBEPXHOCTH MHOTOTPAHHUKA,

UMETh NPEJCTABIICHUE O
KOHUYCCKUX CCUCHUSX;

UMETh MPEJCTABIIEHUE O
Kacarouxcs chepax u
KOMOWHAITMH TEJI BPAIICHHSI 1
YMETh IPUMEHSTH UX TIPH
peleHuy 3a1ay;

MIPUMEHSITH IIPU PEIICHUN 33149
(bopMyITy pacCTOSTHUS OT TOYKH
0 MJIOCKOCTH;

BJIAJIETh Pa3HBIMHU CIIOCO0aMU
BaJlaHus TPSIMON YPaBHCHHUSIMH H
YMETh MIPUMEHSTH MPU PEeIICHUN
3ajady;

MPUMEHSTH [IPU PEIICHUHU 3a]1a4
M JI0Ka3aTelIbCTBE TEOPEM
BEKTOPHBIN METOJ K METO]T
KOOpIMHAT;

HUMETh MpeCTaBIecHUE 00
akcnoMax 00beMa, MPUMEHSITh
(hbopmysel 00BEMOB
MPsIMOYTOJIbHOTO
napasuiesienumne1a, IpusMbl 1
MUPaMUJIbI, TETPadapa Mpu
peleHuy 3a1ay;

MPUMEHSTH TEOPEMBI 00
OTHOIICHUIX 00BEMOB MIPU
peleHuy 3a1ay;

MPUMEHSITh UHTETrpa Jis
BBIYHMCIICHUS 00bEMOB U
MOBEPXHOCTEH TeJl BpallleHus,
BBIYHCIICHUS TIOIA TN
chepuueckoro nosica u oobema
[IIApOBOTO CIIOS;

UMETh MPEJICTaBIEHUE O
MBUYKEHUSIX B TIPOCTPAHCTBE:
MmapajuieTbHOM MepeHoce,
CUMMETPUH OTHOCUTEBHO
MIOCKOCTH, IIEHTPATBHOM
CUMMETpPHH, TTOBOPOTE
OTHOCHUTENILHO MPSMOH,
BUHTOBOW CUMMETPHUH, YMETh
MPUMEHSITh UX MPU PEIICHUN
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BIIJICTh MOHATUSAMH KacaTeJIbHbIC MPSIMbIC U
MJIOCKOCTH M YMETh MPUMEHSTh UX MPH PEIICHUN
3ajad;

MMETh TIPEJICTABJICHHUS O BIIMCAHHBIX U OTIMCAHHBIX
chepax U yMeTh IPUMEHSAThH UX MIPHU PEIICHUN 33]1a4;

BIIQICTh MOHATUSAMHU 00bEeM, 0OBEMBI
MHOTOTPAaHHUKOB, TEJI BPAIIICHHSI U IPAMECHSITh UX
[pH PEIICHUY 3a71a4;

UMETh MPEJCTABICHUE O Pa3BEePTKE IMIINHAPA U
KOHYCa, TUIOII/IA TIOBEPXHOCTH IIIMHAPA U
KOHYyCa, YMETh IPUMCHSITh UX IPU PEIICHUH 3a/1a4;

UMETh MPEACTABIICHUE O TUIOMIAIN CHEPHl K YMETh
MPUMEHSTH €T0 MPH PEIICHUN 33]1a9;

YMETh peIIaTh 3aJla4i Ha KOMOWHAIINN
MHOTOTPAaHHUKOB M TEJ BPAICHUS;

MMETh TIPEJICTABJICHUE O IMOJA00HH B IPOCTPAHCTBE
M yMETh pelaTh 337a4d Ha OTHOIIEHUE 00hEMOB U
MyIoLaAel MOBEPXHOCTEN MOIOOHBIX QUTYD.

B nogceoneHol sHcu3HU U npu U3yveHuu Opyaux
npeomemos:
COCTaBIIATH C MCIIOJIb30BAaHHEM CBOHCTB
FEOMETPUICCKHUX (PUTYP MaTEeMaTHICCKHE MOICITH
TUTS pEIICHUS 33]1a9 MPAKTHIECKOTO XapaKTepa
3aJ1a4 U3 CMEKHBIX JUCIHIIINH, UCCIIeI0BATh
MOJTyYCHHBIC MOJICJIA U HHTEPIIPETUPOBATH
€3yJabTaT

3afad;

UMETh NPEJCTABIICHUE O
IO OPTOTOHAIBHOMN
[IPOEKILINN;

UMETh NPEJCTABIICHUE O
TPEXTPAaHHOM U MHOTOTPaHHOM
yTJI€ U IPUMEHSTH CBONCTBA
[JIOCKUX YIJIOB MHOTOTPaHHOTO
yIJ1a pU peLlIeHU! 3a/1a4;
UMETh NPECTABIICHUS O
npeoOpazoBaHUM MOI00uUs,
FOMOTETHH U YMETh IPUMEHSATH
WX [IPH pELIeHUH 3a/1ay;

YMETb peliaTh 3a/1aui Ha
MJI0OCKOCTH METOJAAMHU
CTEpEOMETPUN;

YMETb IPUMEHSATH POPMYIIbI
00BEMOB NP PELIEHUH 3a7a4

Bexmoput u

BJ'Ia,Z[eTB MOHATUAMUA BEKTOPBI U UX KOOPAWHATHI,

HaXOIUTh 00BEM

KoopOounham | yMETb BBIIIOJHATH ONEpAllN HAJl BEKTOPaMHU; napajuiesienunes1a u TeTpasipa,
ol 6 HCII0JIb30BaTh CKaJSIPHOE MPOU3BEICHIE BEKTOPOB 3aJaHHBIX KOOPAUHATAMU CBOMX
npocmpaunc [IPU PELICHUU 33]1a4; BEPIIINH;
mee IPUMEHSITh YpaBHEHUE TUIOCKOCTH, (popmyiy 3aJaBaTh NPSIMYIO B
paccTosiHUS MEX/1y TOUKaMH, ypaBHeHHE c(hepbl PUMPOCTPAHCTBE;
pelleHnu 3a1ay; HAXOJHUThb PACCTOSIHHUE OT TOUKH
IPUMEHSITh BEKTOPBI U METOJ KOOPJIMHAT B 0 MJIOCKOCTHU B CHCTEME
IPOCTPAHCTBE MIPH PEIICHUU 3a7a4 KOOpIMHAT;
HAXOJHUTh PACCTOSIHUE MEXTY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMHU,
BaJJaHHBIMU B CUCTEME
KOOpJIUHAT
Hcmopusa Nmets npencTaBieHne o BKJIa/1€ BbIIAIOLIIUXCS
Mamemamu |[MaTEMaTUKOB B pa3BUTHE HAYKHU;
Ku MOHMMATh POJIb MAaTEeMAaTUKU B pa3Butuu Poccun
Memoow Hcnonp30BaTh OCHOBHBIE METO/IBI I0KA3aTEIbCTBA,| TPUMEHATh MATEMAaTHUYECKUE
Mamemamu [IPOBOJUTH JI0KA3aTEIHCTBO U BBIMOIHSTh BHAHUS K UCCIEA0BAHUIO
Ku OTIPOBEPIKEHUE; OKPYKaIoIEero Mupa

IPUMEHSATH OCHOBHBIE METO/IbI PELICHMUSI
MaTeMaTHYeCKUX 3ajiay;

Ha OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B
[IPUPOJE XapaKTEPU30BATh KPacoTy U
COBEPLIEHCTBO OKPY>KAIOILEr0 MUpa U
[IPOU3BEACHNUN UCKYCCTBA;

IIPUMCHSTH HpOCTCfII.HHC MMPOrpaMMHBIC CPCIACTBA

(MonenvupoBaHue pU3MUECKUX
MPOIIECCOB, 321841 SKOHOMHKH )
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1 JICKTPOHHO-KOMMYHUKAITUOHHBIC CUCTCMBI I1PpU
PCHICHUN MAaTCMATHUYCCKUX 3a/1a4,

IIOJIb30BATHCA IPUKIIAIHBIMHA IIPpOTpaMMaMi U
mporpaMmMaMn CUMBOJIBHBIX BBIUMCIICHUH JIIsL
MCCIICIOBaHUA MAaTCMaTUYCCKUX 00BEKTOB

Conep:xanne kypca matematuku B 10-11 kimaccax

AJire0pa 1 Ha4yaJ1a aHAJIHU3A

[ToBTOpenue. Pemenne 3aqay ¢ UCMOJIBb30BAHUEM CBOMCTB YMCEN U CUCTEM
CUYHUCJICHHUS, NEIUMOCTH, JOJIEM U 4YacTeu, IMPOLIEHTOB, MOAYyJEeH uucesn. PemeHnue
3alady  C MCIIOJIb30BAaHUEM CBOWMCTB CTENEHEW MW KOPHEW, MHOTOYIEHOB,
npeoOpa3oBaHUil MHOTOWJIEHOB U JAPOOHO-pAllMOHANIBHBIX BbIpaxkeHUi. Pemienue
3a/1a4 C UCMOJb30BaHUEM I'paAyCHOW Mepbl yriia. Moaylb 4Kciia U €ro CBOMCTBA.
Pemenue 3amay Ha JBUKEHUE U COBMECTHYIO pabOTy, CMECHM M CIUIaBbl C
NOMOIIBI0 JIMHEHWHBIX, KBaJAPATHBIX U JIPOOHO-pAllMOHAIBHBIX YPAaBHEHMH M HX
cucteM. Pemenune 3a/1ay ¢ MOMOILBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJIHOM TMEpPEeMEHHOH, C MPUMEHEHUEM H300paKEHHSI YUCIIOBBIX MPOMEXKYTKOB.
Pemenue 3amay Cc MCMHOIB30BAHMEM YHUCIOBBIX (GYHKIMA U HUX TpaduKoB.
Hcnonb3oBanue CBONCTB W TpaUKOB JMHEWHBIX M KBAAPATUYHBIX (DYHKIIHH,

oOpaTHOW TPOMOPLUHOHATBFHOCTH U (YHKIUU y=Xx. ['padhuueckoe pemieHue
YpaBHEHU W HEpPaBEHCTB. lcCHoOnb30BaHME OINEpalMii HaJ MHOXECTBAMH U
BBICKA3bIBaHUSMU. VICIONB30BaHUE HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM
NEPEMEHHOW, YHCIIOBBIX MPOMEXKYTKOB, HX OOBEAMHEHHN U MepeceyeHHil.
[IpumeHeHue npu penieHuu 3a7ad CBOMCTB apu(METUYECKON M FeOMETPUUYECKOU
IPOTPECCHU, CYMMHPOBaHHS OCECKOHEUHON CXOJAIICHCS TeOMETPUUYECKOM
IPOTPECCHUHU.

MHuoxecTBa (YMCIOBBIC, TEOMETpUUYECKUX (uryp). XapakrepucTHUIECKOe
CBOICTBO, 3JE€MEHT MHOXECTBA, IYCTOE, KOHEYHOE, OECKOHEYHOE MHOMXECTBO.
CnocoObl 3amanust MHOXecTB [logmMHOXkecTBO. OTHOIIEHUS MPUHAIICKHOCTH,
BKJIIOUEHUS, paBeHCTBa. Onepaunun HaJ MHOkecTBaMu. Kpyru Ditniepa. Koneunslie
1 OECKOHEYHbIE, CUETHBIC M HECUETHBIE MHOKECTBA.

HctuHHBIE W JOKHBIE BBICKA3bIBaHMSI, OINEpPAlMM HAJl BBICKA3bIBAHHSIMU.
Aneebpa evickasviganuii. CBsi3b BBICKA3bIBAaHHM € MHOXKeCTBaMH. KBaHTOpHI
CYIIIECTBOBAHUS 1 BCEOOITHOCTH.

3akoHbl JIOTUKUA. OcHOBHble No2udeckue npasuna. PerieHue JTOrnYecKux
3a/1a4 ¢ UCHOJIb30BAaHUEM KPYTOB Dilliepa, 0CHOBHbIX 102UUEeCKUX NPABUL.

YMmozakmtouenusi. OOOCHOBaHMSI M JOKAa3aTelIbCTBO B MaTEMAaTHKE.
Teopembl. Buabl MartemMaTHYeCKUX YTBEpXKIEHUWU. Budwl odokazamenbcms.
Mamemamuueckas UHOYKYUSL. Ymeeporcoenus: obpamuoe OaHHOMY)),
NPOMUBONONIONCHOE, 0OpPAMHOE NPOMUBONONONHCHOMY Oannomy. llpusHak u
CBOMCTBO, HEOOXOIUMbIE U JOCTATOUYHbBIE YCIOBUSI.

OcHosnass meopema apugmemuxu. Ocmamku u cpagHenus. Aneopumm
Eexnuoa. Kumatickas meopema 06 ocmamkax. Manas meopema @epma. (-uutvle
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cucmemsl cyucnenus. Oynkyus IJinepa, YUcio u cymma oerumeinel HamypaibHo20o
yucaa.

Panuannas Mepa yria, TPUTOHOMETpUYECKast OKPY>KHOCTb.
Tpuronomerpuyeckue GYHKIUMU Yuced U yriaoB. DopMylbl NpPUBEACHUS,
CJIOKE€HUSI TPUTOHOMETPUYECKUX (YHKIMH, HOPMYIbI TBOMHOTO U MOJIOBUHHOIO
aprymeHTa. [IpeoOpazoBanre  CyMMbl,  pPa3HOCTH B  MPOU3BEICHUE
TPUTOHOMETPUUYECKUX (PYyHKIIHUHI, 1 HA0O00POT.

Hynu  ¢yHKIMH, NOpOMEKYTKHM 3HAKOIMOCTOSHCTBA, MOHOTOHHOCT.
HauGonbiee u HauMeHsblnee 3HaueHue QpyHkuuu. llepuonuueckue GyHKIUU U
HauMEHbIUN niepuoa. YeTHsie U HedeTHbIE GyHKUUHU. DyHKyuu «OpobHAsL Yacmo
qucaay y:{x} U «yenas 4acms 4uciay y:[x].

Tpuronomerpuyeckue QyHKIIMHU YUCIOBOTO apryMeHTa y=C0SX, y=sinXx,
y=tgx, y=ctgx. CBoiicTBa 1 rpad)uKi TPUTOHOMETPUUECKUX (PYHKIUH.

OOGpaTHbie TpUTOHOMETpHUYECKHME (YHKIIMU, WX TJaBHbIC 3HAYCHHUS,
ceorictBa u rpaduku. TpuroHomerpuueckue ypaBHeHus. OTHOPOIHBIE
TPUTOHOMETPUUYECKUE ypaBHEHHUs. PelieHne MpoCTeUIINX TPUTOHOMETPHUECKUX
HepaBeHCTB. [IpocTeiiiire cucTeMbl TPUTOHOMETPHUUYECKUX YPAaBHCHUH.

Crenenb ¢  JCHUCTBUTENIBHBIM  IIOKA3aTeJIeM, CBOMCTBA  CTCIICHH.
[IpocTeiimue moKa3aTenbHbIE ypaBHEHUS U HepaBeHCcTBa. [lokaszaTenbHas
¢yHKIuMs 1 ee cBoiicTBa U rpaduk. Yucno € u GpyHKIUg y =e*.

Jlorapudwm, cBoiictBa Jorapudma. JlecATUUHBIM W  HATypaJbHBIU
norapudm. IlpeobpasoBanue nmorapubmMuyeckux BoipaxkeHui. Jlorapupmuueckue
ypaBHEHHMs U HepaBeHCTBa. Jlorapudmuueckas GyHKIUS U €€ CBOMCTBA U Tpaduk.

CrenenHas ¢yHKkuus W ee cBoMcTBa W rpaduk. HppanumonaibHbie
YpaBHEHHUS.

[lepBHUHbIEC MPEICTABICHUS O MHOKECTBE KOMILIEKCHBIX YHCEN. /leticmaust
¢ KomniekcHvimu uuciamu. Komnnexcno conpsoicennvie uucaa. Mooyrs u
apeymenm uyucaa. TpucoHomempuueckas ¢opma KomniekcHozo uducia. Pewenue
VPABHEeHUl 8 KOMNIIeKCHBIX YUCIIAX.

Meron uHTEpBaNoOB /Il pelieHust HepaBeHCTB. [IpeobpazoBanus rpadukoB
(GyHKIIMA:  CABUT, YMHOXXCHHE HAa  YHUCJIO, OTPAXXEHUE OTHOCUTEIHHO
KOOpJMHATHBIX oced. ['paduueckue MeToabl pelieHrs YpaBHEHUN W HEPABEHCTB.
Penienrie ypaBHEHHMII W HEPABEHCTB, COAEPKAIIMX IMEPEMEHHYIO IOJ 3HAKOM
MOYJIS.

CucreMbl TIOKa3aTENbHBIX, JOTAapUPMUUECKHX W  HUPPAMMOHATBHBIX
ypaBHeHUI. CHUCTEeMBI TIOKA3aTENbHBIX, JOTapU(PMUUIECKUX W HPPAIMOHATBHBIX
HEPaBEHCTB.

B3aumuo o6parabie pynknun. ['paduku B3auMHO 00paTHBIX (QYHKITUH.

YpaBHEHHUSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviuie 2
cneyuanvHvix 6uoos. Teopema Buema, meopema bes3y. Ilpusooumvie u
Henpugooumvle Mmuozounenvl. Ocnosnas meopema anceopwvl. Cummempuueckue
MHO20UNeHbl. [lenouuciennvle u yeno3HauHvle MHO20UIeHbL.
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Juogpanmoswr ypaeuenus. llennvie Opoou. Teopema Depma o cymme
K8ao0pamos.

Cymmul u psiobl, Memoobl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaUICEHUU OCTICMBUMENTLHBIX YUCEL PAYUOHAILHBIMU.

MHnoowcecmea na KoOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—EByusxoeckozo, nepasencmeo Hencena, nepasencmsa
0 CPeoHUX.

[lonstue mnpenena ¢yHkuuu B TOuKe. [lonamue npedena gynkyuu 6
beckoneunocmu. Acumnmomul epagura ¢yuxkyuu. Cpasnenue 6€CKOHEYHO MAIbIX
u beckoneyno oOoavuwux. HemnpepbiBHOCTH GyHKIMU. Ceolicmea HenpepblgHbLX
@ynxyuii. Teopema Betiepwumpacca.

Huddepenuupyemocts (pynkiuu. I[IpousBonnass ¢GyHKUMM B TOUKeE.
Kacarenpnas k rpaduxy dyukiuu. ['eomerpuueckuii U (Qu3nuecKuil CMBICT
npou3BOAHON. [Ipumenenue npouzsoonou 6 gusuxe. IIpou3BoHBIC IEMEHTAPHBIX
¢ynxuuit. [IpaBuna nuddepenunpoBanusi.

Bropas npousBojHasi, ee reOMeTpUUYeCKui U (PU3MUECKUIl CMBICIT.

Touku oskcTpemyma (mMakcumymMa uW  MuHuMyMma). HccrnenoBanue
dJIEMEHTapHBIX (DYHKIIMNA HA TOYKH JKCTpEMyMa, HAuOOJIbIlIee W HAWMECHBIIIEE
3HaUYE€HHWE C TMOMOIbIO MNPOU3BOAHON. [locmpoenue epaguxoe @yHkyui c
NOMOWbI0  NPoUu3800HbIX. IlIpumenenHue npousBOOHOU nNpu peuleHuu 3aoau.
Haxooicoenue sxcmpemymos (pyHKyull HeCKONbKUX NePeMeHHbIX.

ITepBooOpa3zHas. Heonpenenenuplii WHTETrpal. ITepBooOpa3zHbie
aneMeHTapHbIX (pyHkumid. I[lmomanas kpuBoiduHEHHOW Tpanenuu. Dopmyna
Herorona-Jleitonuna. OnpeneneHHbl UHTErpall. Boiuucienue niowjaoeti niocKux
@ueyp u 06veMo8 mes 8paweHus ¢ NOMOWbIO UHMe2Pald..

Memoovl pewienus QyHKYUOHANbHBIX YPABGHEHUL U HEPABEHCMS.

I'eomeTpus

IToBTOopenue. Pemienne 3amad Cc HMCIOJIB30BAaHUEM CBOMCTB (uryp Ha
IJIOCKOCTH. PeleHue 3agay Ha J0OKA3aTEIbCTBO U MOCTPOEHUE KOHTPHPHUMEPOB.
[IlpumeHeHne  OpoCTEWIIMX  JIOTHYECKHMX  mpaBwi.  Pemienuwe  3agauy ¢
HCIOJIb30BAHUEM TEOPEM O TPEYIrOJbHUKAX, COOTHOLIEHUW B MPSAMOYTOJIbHBIX
TPEYroJibHUKaX, (DAKTOB, CBSI3AHHBIX C YETHIPEXyroJbHUKaMH. PerieHue 3amad c
WCIIOJIb30BaHUEM (DaKTOB, CBSI3aHHBIX C OKPYXKHOCTSAMHU. Pemienue 3amayd Ha
M3MEPEHUSI HA IUIOCKOCTH, BBIYMCIEHUS IJWH U IJomaneil. Pewenue 3adau c
NOMOWBIO 8EKMOPO8 U KOOPOUHAM.

Harnsannas  crepeomerpusa. Ilpusma, mnapamienenunen, nupaMuia,
TETpa’ap.

OCHOBHbIE TTOHSITHUSI TEOMETPUU B MIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU
U cienctBus u3 HuX. [lonsamue 06 akcuomamuyeckom memooe.

Teopema  Menenas  ona mempadopa.  llocTpoeHune — cedyeHHi
MHOTOIPaHHHUKOB METOJIOM ciieqioB. LlenTpansHoe nmpoexktupoBanue. [loctpoenue
CEYECHHI MHOTOTPAHHUKOB METOJIOM IPOCKIIUH.

CkpenBarommecs npsiMbie B MPOCTPAHCTBE. YTOJI MEXKy HUMHU. Memoosi
HAXO0HCOEHUSL PACCMOAHUL MeNHCOY CKPEWUBATOWUMUC NPAMBIMU.
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Teopembl 0 MapauieNIbHOCTU MPSAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE.
[lapannenbHO€ NIPOEKTUPOBAHUE U U300pakeHue puryp. I eomempuueckue mecma
MoyeK 8 nNpoCmMpancmee.

[lepneHOUKYIApPHOCT  NpPAMOM M IIOCKOCTH.  OpTOroHanbHOE
npoektupoBanue. Haknonusle u nmpoekiuu. Teopema o Tpex neprneHIuKyspax.

Buowi  mempasopos.  Opmoyenmpuyeckuti  mempa’odp,  KAPKACHbIU
mempa’op, pagHozpaunbviti mempasaop. lIpsamoyzonvHuiti mempasop. Meouanvr u
bumeouanvt mempas’opa.

Jlocmpausanue mempasopa 0o napaiieienuneod.

Paccrosaus Mexnay ¢urypamu B mpoctpaHcTBe. OOIMI TEpICHIUKYISP
JIBYX CKPCITUBAIOIINXCS MPSMBIX.

Yrnet B mpoctpancTtBe. [lepneHaukynsipHble TUIOCKOCTH. [lnowaow
opmozoHanvHou npoekyuu. llepnenouxynsipnoe ceuenue npusmul. Tpexepanmwiii u
MHo202paunblid y2oa. Ceotucmea NaAOCKUX yeno8 muoz2oepannozo yena. Ceoicmea
NJIOCKUX U 08YVZPAHHBIX Y2108 MpexepanHo2o yena. Teopemvl KOCUHYCO8 U CUHYCO8
0J151 mpexepaHHozo yaid.

Bunbl MHOTOrpaHHUKOB. Pazsepmku mHozoepannuka. Kpamuaiiwue nymu
HA NOBEPXHOCMU MHO202PAHHUKA.

Teopema Ounepa. IlpaBuiibHbIE MHOTOTPaHHUKH. J[goucmeeHHOCMb
NPABUNTLHBIX MHO202PAHHUKOS.

[Tpuszma. IMapannenenunesn. CpoiicTBa napasienenunena. [IpssMoyroabHbIi
napasuienenune/l. HakoHHbIe TPU3MBI.

[Mupamuga. Bunbel nupamuna. OneMEHTHl MPABUIBHONW  MHUPAMUIBI.
[Tupamuapl ¢ paBHOHAKIOHEHHBIMU peOpaMu U IpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Inomaan moBepxXHOCTEM MHOTOTPAaHHUKOB.

Tena BpaimieHus: WWIMHIAP, KOHYC, Imap u cdepa. CeueHus UUIUHAPA,
KoHyca u mapa. [llapoBoil cerMeHT, mapoBoi CI0H, apOBOM CEKTOP (KOHYC).

YcedeHHas nupaMuia U yCEYEHHbBIM KOHYC.

Onemenmol cpepuueckoti ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsiMble ¥ TIIOCKOCTH. Brucanubie u omucaHHbie ChepHI.
Kacarowuecs cgepor. Kombunayuu men epaujenus.

BexTops! u koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO.
VYron mexny BekTopamu. CKalIsIpHOE MPOU3BEICHUE.

VYpaBHenue 1uiockocTH. @DopMmysia  pacCTOSHHUS MEXKJIY  TOYKaMHU.
VYpasuenue chepsl. Popmynra paccmosanus om mouxku 0o niockocmu. Cnocooul
3a0aHUsl NPAMOU YPAGHEHUAMU.

Pewenue 3a0au u Ooxazamenbcmeo meopem ¢ HOMOWbIO GEKMOPO8 U
Memooom KOOpOuHam. InemMeHnuvl 2eoMempun Macc.

[Torsitue ob6bema. OOBEMBI MHOTOTPAaHHUKOB. OOBEMBI TENl BpAICHHUS.
Axcuomvt 0bvema. Bvisoo hopmyn 06vemos npimoy20ibH020 napaiieienunedd,
npuzmovl U nupamudsvl. Dopmynvl 01 HaxoxcoeHus oovema mempasopa. Teopemwl
06 omHouweHusx 06LeMO8.

Ilpunoscenus unmezpana K 8bIYUCTIEHUIO 00bEMOB U NOBEPXHOCMEL mei
epawjenus. Ilnowaowv cpepuueckoeo nosaca. Obwvem wapogoeo cros. Ilpumenenue
00veM08 npu pewerul 3a0au.
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[Tnomans chepsl.

Passepmra yununopa u kouyca. llmomans TOBEPXHOCTH NHIWHApPA U
KOHYycCa.

KomOuHanmm MHOTOTPaHHUKOB U TEJ BPAIICHHUS.

[lonobue B mpocTtpanctBe. OTHOmIEHHE O00BEMOB M IUIOUIAJAEH
MOBEPXHOCTEN MOJTOOHBIX (PUTYP.

eudcenusi 6  npocmpancmee:  napaiieNbHulli  NEPEHOC,  CUMMEMpPUs.
OMHOCUMENbHO NJOCKOCMY, YEHMPAIbHASL CUMMEMpUsl, NOBOPOM  OMHOCUMENbHO
NPAMOU.

lIpeobpazosanue nooobus, comomemusi. Pewenue 3a0au na niocKkocmu c
UCNONIL30BAHUEM CINEPEOMEMPUUECKUX MEMOOO8.

BeposiTHOCTL M CcTaTHCTMKA, JIOTMKa, Teopusa rpagoB H
KOMOHMHATOPHKA

[ToBropenue. Vcnonb3oBanue TaONMI] W JuUarpaMM Ui TPEACTaBICHUS
NaHHbIX. PemieHue 3amad Ha MOPUMEHEHHUE OMNMCATEIbHBIX XapaKTEPUCTHUK
YUCJIOBBIX HA0OPOB: CPEIHMX, HAUOOBIIETO U HAMMEHBIIIETO 3HAUCHUS, pa3Maxa,
JTUCTIEPCUU U CTAHAAPTHOTO OTKJIOHEHMS. BBIYHCIIEHHE YacTOT U BEPOATHOCTEM
coObITHI. BpruucieHne BepoOSATHOCTEH B  OMBITaX C PaBHOBO3MOXXHBIMU
dJIEMEHTapHbIMU HcXxojamu. Mcmonb3oBaHue KOMOWHATOpUKH. BeraucieHue
BEPOATHOCTEH HE3aBUCUMBIX CcOObITHI. Hcmonb3oBanue QOpMyINbI CIOXKEHUS
BEpOATHOCTEH, AMarpamm Ditsiepa, nepeBa BeposiTHocTel, hopmyssl beprymu.

Beposmnuocmnoe npocmpancmeo. Akcuomvl meopuu 8eposimuHocmel.

VYcinoBHas BEpOSATHOCTH. [IpaBuiio ymHOMXkeHUs BepoaTHocTter. dopmyna
nojHou BepoaTHOcTH. Dopmyiia baieca.

JIucKpeTHble CiyyallHble BEIMYMHBI W pacnpenesieHus. COBMECTHBIE
pactipenenenus. PacnpeneneHue CyMMbl M IPOU3BEICHHS  HE3aBHUCHMBIX
CIy4YaWHBIX BEJIWYHUH. MaTemMaTH4ecKoe OXHUIAAHUE W JUCIEpPCHUs CIy4auHOU
BEJIMYUHBI. MaTeMaTuueckoe OXHIAHUE W JUCIEPCHUS] CYMMBI CIIy4alHBIX
BEJIUYMH.

bunapnas Cly4yanHas BEJIMYMHA, pacrpeesneHue bepnymnnu.
I'eomerpuueckoe pacnpeneneHre. bHHOMUAIBHOE PACIPEICIICHUE U €r0 CBOMCTBA.
T'unepeeomempuueckoe pacnpeoenenue u e2o c80UCMEa.

HenpepsiBHble cinydaitnbie BennduHbl. [ImoTHOCTE BeposiTHOCTH. DyHKINS
pacnpenenenus. PaBHoMepHOE pacipeesieHue.

lloxazamenvnoe pacnpeoenenue, e2o napamempul.

Pacnpeoenenue  Ilyaccona u  eco  npumenenue.  HopmanbHoe
pacnpenenenue. Oynkuua Jlannaca. [Tapamerpsl HOpMaIbHOrO pacHpenciICHHUs.
[Ipumepbl  ciaydallHBIX  BEJIIMYMH, MOJYMHEHHBIX HOPMAJbHOMY  3aKOHY
(mOrpenIHOCTh UBMEPEHUH, POCT YENOBEKA). [Jenmpanvuasn npedenvrHas meopema.

Hepasencmeo Yebvuuesa. Teopema YebOviwesa u meopema beprynnu.
3akon Ooavwux wucen. Bvibopounviti memoo uzmeperus eepoamuocmetu. Ponv
3aKOHA OONIBLUIUX YUCeT 8 HAYKe, npupooe U obujecmae.
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KoBapuamuss nByx ciywaiiHbix BenuuuH. [loHstue o koadduimente
koppensiunu. CoBMecTHbIE HAOMIOEHUS ABYX CIyYalHbIX BEIIUYUH. Bbibopounbiil
Koagpuyuenm xoppenayuu. Jlunetinas pespeccus.

Cmamucmuueckas eunomesa. Cmamucmuxa Kpumepusi U ee YPOBeHb
3Hauumocmu. Ilposepra npocmeiiwux cunomes. Imnupuyeckue pacnpeoenreHus u
UxX c653b ¢ meopemuyeckumu pacnpedeneHuamu. Panzosas koppensayus.

llocmpoenue  coomeemcmeuil.  UHvekmuenvie U CIOpbEKMuUGHble
coomeemcmeus. buexyuu. [{uckpemnas nenpepvisnocme. llpunyun Jupuxie.

Koouposanue. /[6ouunas 3anuce.

Ocnosnvle nousamusi meopuu 2epagos. [lepesvs. Jlgouunoe oOepeso.
Cesasnocms.  Komnowewmot  césznocmu. Ilymu na epage. Oineposvt u
I'amunvmonosgvl nymu.

TeMaTnyeckoe VIAHMPOBAHME € YKa3aHHEM KOJNYECTBA YaCOB, OTBOAUMBIX
HAa OCBOCHME KaKA0H TeMbl U (pOpM KOHTPOJIA.

10 kaacc
Ne Pazgen/Tema Koa-Bo ®opMbI OPraHu3aluM yueOHbIX
n/n yacon 3aHATHI ¥ KOHTPOJIA
Anre0dpa u Hayasia aHajau3a 140 yacos
1 | Anre6Gpa 7-9 (moBTOpEHME) 8 yacoB | [IpoBepounas pabora
2 | lenmumocCThb uncen 7 yacoB | KonTponbHas pabora Nel mo teme
«JleTMMOCTD Ymcem
3 | Muorounensl. Anredpandeckue 11 gacoB| Konrposnphas padoTta No2 o teme
YpaBHEHUS «MHorowiensl. AnreOpanyeckue
YpaBHEHUSY.
4 | CreneHb C ICUCTBUTEIBHBIM 8 yacoB | KontponbHas padota Ne 3 o teme
roKasaresemM «CTemneHp ¢ JeCTBUTEIbHBIM
MoKazareaem»
5 | Crenennas GhyHKIUA 11 gacoB | KortponbHas padota Ne 4 o Teme
«CreneHHas QyHKIUS»
6 | I[lokazatenbHas QyHKIHS 13 yacoB | Kontponbhas pabota Ne 5 o teme
«ITokazarenpHast QyHKIUSI
7 | Jlorapudmuueckast pyHKIUs 14 yacoB | KonTponbHas pabota Ne 6 o Teme
«Jlorapudmuueckast yHKIMSDY
8 | Tpuronomerpuueckre GOpMyIbI 22 qacoB | KonTpomnbHas pabora Ne 7 o teme
«Tpuronomerpuyeckue GOpMymbI»
9 | Tpuronomerpuieckre ypaBHEHUs 24 qacoB | KonTponpHas padorta Ne 8 mo teme
«TpUTOHOMETPUYECKHE YPABHEHUS »
10 | IloBTOpEeHue 22 gacoB | IToroBoe TecTupoBaHue
I'eomerpust 70 yacoB
1 | Beenenue. Akcuomsl ctepeomeTpuu | 5 vacoB | CamocrosiTensHas paboTa
Y UX CJEJICTBUS.
2 | [TapannenbHOCTb NPSAMBIX U 174acoB | KonrtponbHas pabota Nelmo teme
TIOCKOCTEH «B3auMHO€e pacnoyio’keHue MPSIMbIX B
MIPOCTPAHCTBEY.
KonTtposnpHas padota Ne2 o reme
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«[lapannenbHOCTh MPSIMBIX U
IIJIOCKOCTEN
3 | [leprieHAUKYISAPHOCTH MPSMBIX U 18uacoB | Konrtpomabnas padora Ne3 mo teme
TUIOCKOCTEH «[leprieHAUKYIAPHOCTD TPSAMBIX U
IIJIOCKOCTEN
4 | MHOTOrpaHHUKH 174acoB | KonTtponwsHas padora Ned o teme
«MHOTrOrpaHHHUKNY.
5 | UroroBoe noBropexue 13gacoB | MtoroBoe TecTupoBanue
11 kiacc
Ne Paznen/Tema Koa-Bo ®opMBbl OPraHU3aluM y4eOHbIX
n/n 4acoB 3aHATHIA U KOHTPOJIS
Auredpa m HavaJsa aHasau3a 136 yacos
1 | Tpuronomerpuueckne GyHKITU 19 yacoB | Konrponsnas padora Ne 1 o Teme:
«Tpuronomerpuueckue GyHKIH)
2 | [IpousBomnas u e€ reomerpudeckuii | 22 yacoB | KonrponbsHaas padora Ne 2 1o Teme:
CMBICII «IIpon3BoaHas 1 €€ reOMETPUUECKHI
CMBICID»
3 | [IpumeHeHHE TPOU3BOTHON K 16 gacoB | Konrponsnas padora Ne 3 o Teme:
HCCIIEIOBAHUIO (DYHKIIHI «IIpumeHeHne npon3BOAHON K
WCCIIeI0BaHUIO (DYHKITHI
4 | [lepBooOpa3zHast 1 HHTETPAT 15 gacos | KontposbHas pabota Ne 4 mo teme:
«IlepBooOpa3Hasi W UHTETPAI
5 | KomOunaropuka 10 wacos | KontposbHas pabota Ne 5 mo teme:
«KombuHaTOpHKaY
6 | DneMeHTHI TeOpUH BEPOSITHOCTH 8 wacoB | KonTponpHas padota Ne 6 o Teme:
«JIeMEHTBI TEOPUU BEPOSITHOCTH
7 | KoMruiekcHbie yncia 13 gacoB | KontponsHas padorta Ne 7 o teme:
«KommiekcHble uncia»
8 | YpaBuenus u HepaBeHcTBa ¢ 1BymMsi | 10 wacoB | KontposbHas padoTa Ne 8 mo teme:
TIepeMEHHBIMU «YpaBHEHUS U HEPABEHCTBA»
9 | UtoroBoe moBTOpEHUE 234acoB | MToroBoe TecTUpoBaHME
I'eomeTpusi 68 yacoB
1 | Meton koopauHar B poctpanctBe. | 12 wacoB | KonrponbsHas padora Nelmo teme:
JIBukenue «MeToa KOOpIMHAT B MPOCTPAHCTBE
2 | Hununap, koHyC, map 16 yacoB | KonTponbHas padota Ne2mo teme:
«unuuap, KoHyc, mapy»
3 | O0bEMmBI Ten 25 gacoB | KonTpomnsnas pabora Ne3
«OOBEMBI TN BpalleHHUsD)
KontponsHas padota Ne4 «O0bEM
H1apa ¥ mwiomaapb chepbn»
4 | lloBTOpeHue 15 yacoB | iToroBoe TecTupoBaHue
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