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PaGouas nporpamma yuedoHoro npeamera «Marematuka» aias 10-11 kiaacca
Yray0eHHbIi YPOBeHb.

Pabouas nmporpamma yueOHoro npeamera «Marematuka» mpeamerHas ooinacte «MaremaTuka u
nH(pOpMaTUKa» COCTaBJ€HAa B COOTBETCTBUU ¢ DelepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM CpenHero oOmero oOpa3oBaHUs Ha OCHOBE TpPeOOBAHUM K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTEIbHONW MpOTpaMMbl cpemHero obmero odpaszoBanus MBOY COII Ne 53 r.
Kuposa u ¢ yuerom [IpumepHOii OCHOBHOW 00pazoBaTeIbHOM MporpamMmel 1o Matemartuke st 10-11
KJIACCOB YTJIyOJICHHOTO YPOBHSI.

Pabouas mporpamma coctaBiieHa B pamkax YMK mo anreépe m Hayajam MaTeMaTH4eCKOIro
ananmu3a 10-11 xmaccoB (0a3oBbI W yrIyOJIeHHBI ypoBHH) aBTOpoB A. I'. Mopakosuu, II. B.
Ceménon, OO0 «MOLl MHEMO3MHA»

U C YYETOM aBTOpPCKOiMl mporpamMmsl o reomerpuu JI. C. AtanacsH, B. @. byry3o0s, C. b. Kagomuen
u 1p. (IIporpammser oOmieoOpazoBarenbHbIX yupexxaeHuid. ['eomerpus. 10 - 11 xmacesl/ coct. T. A.
Bypmuctposa. — M.: IIpocBemenue, 2016).

B coorBerctBuu ¢ y4yeOnpiM 1wianoM MBOY COIII Ne 53 r. KupoBa y4yeOHBIN mnpeamer

«Marematuka» B 10-11 knaccax uzyyaercs 408 yacos:

10 kmacc- 204 gaca (6 4yac B HEJENIO),

11 kmacc- 204 gaca (6 yac B HEJIEIIO)

HJIaHl/IpyeMl:Ie pe3yJILTaTLI 0CBOCHMA IIpeaMeTa

JInyHOCTHBIE Pe3yJIbTAThI OCBOCHHS YI€OHOTO MpeaMeTa

° pa3BHTHE JIOTUYECKOTO M KPUTHUYECKOTO MBIIIICHHS, KyJIbTyphl PEYH, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

o dopMupoBaHne y OOydYaIOIMUXCS HHTEIUIEKTyallbHOM YECTHOCTH W OOBEKTUBHOCTH,
CIIOCOOHOCTH K TIPEOJIOJICHHUIO MBICIUTEIBHBIX CTEPEOTHIIOB, BBITCKAIOIIUX W3 OOBIICHHOTO
OIIBITA;

o BOCIIMTAaHWE KA4YeCTB JIMYHOCTH, OOCCIICUMBAIOMINX COIUAIBHYI0 MOOMIBHOCTD,
CHOCOOHOCTH MPUHUMATh CAMOCTOSATEIbHBIC PEIICHUS;

° dbopMUpOBaHNE KA4eCTB MBIIUICHUS, HEOOXOAUMBIX I aJanTallid B COBPEMEHHOM
nH(pOpPMAITMOHHOM OOIIECTBE;

° pa3BUTHE UHTEPECA K MATEMAaTUYECKOMY TBOPYECTBY U MATEMAaTUYECKUX CITIOCOOHOCTEH;
o c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHs HAYKH; KPUTHYHOCTH MBINUICHHS, YMCHHE pPAclo3HABATh JIOTMYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;

L4 TOTOBHOCTh U CIIOCOOHOCTH BECTH ayainor € ApyruMu JOAbMH, OOCTHUIraTb B HEM
B3aMMOIIOHUMAaHUsA, HAXOJUThb O6IJ_II/IC e 1 COTpyAHNYATh U UX JOCTUIKCHUS,
L4 HaBBbIKHW COTPYAHHUYCCTBA CO CBCPCTHUKAMHU, ACTbMHU MJIAJIICTO BO3pacCTa, B3PpOCI/ILIMU B

o0pa30BaTeNbHOM, OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-HCCIeA0BATEIbCKOM, MPOSKTHON U APYTUX
BHJIaX JCSTEIbHOCTH;



o TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CamMoOOpa3oOBaHUIO, Ha
MPOTSHKEHUHM BCEH JKU3HU; CO3HATENbHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCTIEITHOM MpodeccroHaNbHOM U 00IIECTBEHHON IS TENbHOCTH;

. ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;
o OCO3HaHHBIM BBIOOp Oymymied mpodeccur U BO3MOXKHOCTEH pean3aluid COOCTBEHHBIX

JKHU3HCHHBIX IINIAaHOB, OTHOIICHUEC K HpO(bGCCHOHaHLHOﬁ JACATCIIBHOCTH KaK BO3MOXHOCTHU
ydacTusi B PEUIGHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
pooJieM.

MeTal’[pe}IMeTHBIe pe3yJbTaThbl OCBOCHHUA y‘Ie6HOI‘O npeamMeTa

Kpome BHyTpunpeaMETHBIX yHHMBEpPCAIbHBIX Y4YEOHBIX IEHCTBMM Ha KaXIOM YpOKe
npenmnonaraerca paborta Hajg GOpMUPOBAHKEM U pa3BUTHEM cieayrommx Y Y /1:

JIuunocmuoie YY/] 06ecrieunBaloT LEHHOCTHO-CMBICIIOBYIO OPHUEHTALMIO YYAIUXCSI
(yMeHuEe COOTHOCUTH MOCTYNKH U COOBITHS C MPUHATHIMH 3TUYECKUMH MPUHIUIAMH, 3HAHHE
MOpajJbHBIX HOPM M YMEHHE BBIJCIUTh HPABCTBEHHBIM acHEKT TMOBEIACHMS), a TaKXKe
OpUEHTAllUI0 B COLMAIBHBIX POJISIX M MEXJIMYHOCTHBIX OTHOWIEHUsAX. lIpuMeHuTeNnbHO K
y4eOHOM IeSTENIbHOCTH CIEAYET BBIACINUTh TPU BUJIA IEHCTBUN:

#  cmbic1000pa3zoéanue - YCTAaHOBIIGHHWE YUYAUIMMHCS CBS3M MEXIY IeNbl0  Y4eOHO
NESTEIbHOCTU U €€ MOTHUBOM, IPYTMMH CJIOBAMH, MEXIY pE3yJbTaTOM YYEHHUS U TEM, YTO
MoOYKJIaeT NeATeNbHOCTh, PaJAM YEro OHA OCYILECTBISETCS. YdYalluics JODKEH 3aaBaThCs
BOIIPOCOM O TOM, «KaKO€ 3Hau€HHUE, CMBbICI UMEET JUIsl MEHSI YUEHUE», U YMETh HaXOAUTh OTBET
Ha HEro;

#y  HpPABCMBEHHO-d9MUYecKas  OpueHmayus - JEHUCTBHE HPABCTBEHHO — 3THUYECKOTO
OLICHHMBAHHUs YCBAaWBAaEMOTO COJIepKaHus, 0OecreynBaroliee JUYHOCTHBIM MOpaJIbHBIN BBIOOp HA
OCHOBE COLIMAJIbHBIX U JUYHOCTHBIX 1IEHHOCTEH.

Pezynamuenvie YY/[ oGecriednBalOT OpraHu3aIMil0  ydaliuMmcs CBOeH  y4ueOHOM
nesTenbHOCTH. K HUM OTHOCSTCS cleayIouue:

#y  yenenonazauue - Kak MOCTAaHOBKA y4eOHOM 3a/1a4yll HA OCHOBE COOTHECEHUS TOTO, UTO YXKe
M3BECTHO M YCBOEHO yYalllUMCs, U TOTO, YTO €I1l€ HEU3BECTHO;

#y  naanuposaHue - ONPEACIICHUE IOCIEeI0BATEIbHOCTH MPOMEKYTOUHBIX LIENEH C y4EeTOM
KOHEYHOT'0 Pe3ysIbTaTa; COCTABJICHUE TUIaHA U TOCJIE10BATEIbHOCTH JIEHCTBUI;

#y  npocHo3uposaHue — MPEIBOCXUILIECHUE pe3yibTaTa U YPOBHS YCBOEHMS; €rO0 BPEMEHHBIX
XapaKTEePUCTHUK;

#  koumpoas B hopMe CIMUEHUs crocoba IEHCTBUS U €ro pe3yibTara ¢ 3aJJaHHbIM STAJTOHOM
C LIEeJTbI0 OOHAPY)KEHUS OTKIIOHEHHI OT HETO;

#y  Koppexkyus — BHECEHHWE HEOOXOJUMBIX JOMOJHEHHH W KOPPEeKTHB B IUIaH M CHOCO0
NEHCTBUSI B CIIydae pacXOXJIEHUS O0XXHMJIAeMOro pe3yinbTaTra JEHCTBUSL U €ro pPeajbHOro
TIPOJIyKTa;

#y  oyeHKka — BBIJICJICHHE WU OCO3HAHME Y4YaIIUMCS TOIO, YTO YK€ YCBOEHO M 4YTO €lle
MOJIEKUT YCBOCHUIO, OLICHUBAHNE KAU€CTBA U YPOBHS YCBOCHHS;

#y  camopeynAyus Kak CHOCOOHOCTh K MOOWIM3AlMM CHUJ M SHEPruH; CIOCOOHOCTh K
BOJICBOMY YCHIIMIO — BBIOOPY B CHUTYyallUd MOTHBAIIMOHHOTO KOH(DIUKTAa M K MPEOJIOJICHHUIO
MPENSATCTBUM.

Ilosnaeamenvnoie YV Bxmtouarot obweyuednbie, ao2uyecKue oelicmeus, a

TaKKe Oelticmeusi NOCMAaHOBKU Y peuleHust npooaeM.
Obweyuebnvie yHusepcaibHvie 0etcmeus.:
#y  caMOCTOATENIbHOE BbIJIeNIeHNe U (HOpMYITHMPOBaHNE TIO3HABATENLHON 1IeITH;
#)  TIOMCK M  BBIIEJCHHE  HEOOXoAMMON  uH(pOpMaluu; NPUMEHEHHE  METO/OB
MH(POPMALMOHHOTO MTOKMCKA, B TOM YHUCIIE C TIOMOIIbIO KOMIIBIOTEPHBIX CPE/ICTB;
#y  CTPYKTYypUpOBAHUE 3HAHMIA;



#y  OCO3HAHHOE M TPOU3BOJILHOE IIOCTPOEHHE pEUeBOr0 BHICKA3bIBAHUS B YCTHOH U
MMCbMEHHOU (popme;

#y  BplOOp HauOonee 3(P(PEKTUBHBIX CMOCOOOB peIIeHUs 3a7ad B 3aBUCHMOCTH OT
KOHKDPETHBIX YCIIOBUH;

#  peduekcust cnocoOOB U yCIOBUHN JIEHCTBUS, KOHTPOJb U OLIEHKA Mpoliecca U Pe3yIbTaToB
NeSITeTbHOCTH;

#y  CMBICJIOBOE YTEHHME; IMOHMMAaHUE U aJeKBaTHas OIEHKa S3blka CPEACTB MacCOBOM
uHbopMaIuy;

#)  TOCTAaHOBKAa M (PopMynupoBaHHE IMPOOJIEMBbI, CAMOCTOSTENLHOE CO3/IaHUE AaJTOPUTMOB
JESITeTbHOCTH TIPU PEIICHUH TPOOIIEM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa.

Ocobyto epynny obueyueOHbIX YHUBEPCAIbHBIX OeliCEULl COCMABIAIM 3HAKOBO-CUMBOIUYECKUE
oelicmeus:

# MOJEIUPOBAHUE,

#  mpeoOpa3oBaHUE MOJEIH C IIETbIO BBISBICHUS OOIIMX 3aKOHOB, ONMPEIEIISIONINX JaHHYIO
IPEIMETHYIO 00J1acTh.

Jlocuueckue ynusepcanbHuvle Oeucmeust:

aHaJIus;

CUHTE3;

CpaBHEHHME, K1accu(pUKaIHsl OOBEKTOB M0 BbIIEIEHHBIM IIPU3HAKAM;

IIOABEACHUE T10]] IIOHATHUE, BBIBEACHUE CIICICTBUN;

YCTaHOBJICHHE IPUYUHHO-CIIEICTBEHHBIX CBA3CH;

IIOCTPOEHUE JIOTUYECKON LENU PACCYKACHUM;

J0Ka3aTelbCTBO;

BBIJIBUKCHUE TUTIOTE3 U UX 0OOCHOBAHUE.

Ilocmanosxa u pewenue npobremoi:

#  (opmynupoBaHue IPOOIEMBI;

# CaMOCTOSITEJIbHOE CO3JJaHHE CIIOCOOOB pEIIEHUs MpoOJieM TBOPYECKOI'O M IMOHUCKOBOIO
Xapakrepa.

ErBrRRBRBRRDB

Kommynuxamuenvie YY/[ obecrieunBaloT COLHUAIbHYI0 KOMIIETEHTHOCTh M y4eT
NO3ULIMU JIPYTUX JIOJeH, HapTHepa MO OOIIEHUIO WIM JEATEIbHOCTH, YMEHHE ClyllaTb M
BCTYINaTh B JMAJIOT; YYaCTBOBATh B KOJUJICKTHBHOM OOCYXIIEHUH MPOOJIEM; HHTETPUPOBATHCS B
IpYIIy CBEPCTHUKOB M CTPOUTh HPOAYKTHMBHOE B3aUMOJCHCTBUE U COTPYIHUYECTBO CO
CBEPCTHUKAMM U B3pOCIIbIMU. BUiaMyu KOMMYHUKATUBHBIX IEHCTBUN SIBIISIFOTCS:

#y  pranupoeanue y4eOHOTO COTPYAHUYECTBA C YUMTENEM M CBEPCTHUKAMM — ONpEelICHHUE
1eneid, GyHKIUN y9aCcTHUKOB, CITIOCOOOB B3aUMO/ICHCTBUS;

#  pocmanoska 60npocos — WHHULMATHUBHOE COTPYJHMYECTBO B IIOUCKE U cOope
uHpOpMaLuy;

#  paspewienue KoOH@IUKmMos — BBIABICHUE, WACHTU(QHUKAIMS NPOOIEeMbl, TIOUCK U OLEHKa
aJIbTePHATHBHBIX CIIOCOOOB pa3pelieHne KOHMINKTA, IPUHATHE PELICHUS U €T0 Peai3alus;

#y  ynpaeneHue nogsedeHuem napmuepa — KOHTPOIIb, KOPPEKIM, OLIEHKA AeHCTBUI apTHepa;
#y  yMEHHuE C JOCTaTOYHOM IOJIHOTOM U TOYHOCTBIO BBIPA)KAaTh CBOM MBICIH B COOTBETCTBHHU C
3ajjayaM¥ M YCIOBMSMU KOMMYHUKAIMH, BJaJIeHHME HOJIOTMYECKON M Juanoruueckoi gpopmamu
peur B COOTBETCTBUU C IPAMMATUYECKUMHU M CHHTAKCUYECKUMU HOPMaMH POJIHOTO SI3bIKA.

L4 (I)OpMI/IpOBaHI/Ie HpeZ[CTaBHeHI/Iﬁ O MaTCMaTUKEC KaK 4aCTHu O6IJ.[€‘-IGJ'IOB€‘{CCKOI7I KYJIbTYPHI,
0 3BHAYMMOCTHU MAaTCMATHUKU B PA3BUTHUU LHUBHUIIN3aIUU U COBPEMCHHOI'O O6HICCTBa;
L4 pa3BUTHUC HpeI[CTaBJ'IeHI/Iﬁ O MaT€MaTHKE KakK (bopMe OIIMCaHus MU METOAC ITO3HAHUA

JNCHUCTBUTENLHOCTH, CO3JaHHME YCIOBUH Ui TNPUOOPETCHUs IEePBOHAYAIBHOTO  OIBITA
MaTeMaTUYECKOTr0 MOJAEIUPOBAHHUS;



J (dopmHpoBaHue OOLIMX CHOCOOOB MHTEIUIEKTYaJbHOM NEATEIbHOCTH, XapaKTEePHBIX IS
MaTEMaTUKH U SBIISIONIMXCS OCHOBOM IO3HABATEIbHOW KYJIbTYpPbI, 3HAUMMOMN JJIsl pa3IN4HbIX
cep 4eraoBeYecKOl 1eSTeNbHOCTH;

. BJIaJICHUE MaTeMaTHMYeCKUMHM 3HAaHMSMM W YMEHUSAMH, HEOOXOIUMBIMU  JUIS
MPOJOKEHHUS OOydeHHUsl B CTapIled IIKOJE WM MHBIX OOIe00pa30BaTEIbHBIX YUPEKICHUSX,
U3YYEHHUS CMEXHBIX IUCLUUIUINH, IPUMEHEHUS B IOBCEIHEBHOM JKHU3HY;

J co3nanue (yHIaMEHTa Ui MaTeMaTUYeCKOTO pa3BUTHS, (OPMHPOBAHUS MEXaHU3MOB
MBILUIEHHS, XapaKTePHBIX ISl MAaTEMAaTHUECKON JesITeIbHOCTH;
J YMEHHME CaMOCTOSITEJIbHO OMNPEAEHATh LEIU JEATEIBHOCTH M COCTaBIATH IIJIaHbI

NCATEILHOCTH,  CaMOCTOSITCIbHO  OCYIIECTBIIATH, KOHTPOJIMPOBATH W KOPPEKTHPOBATH
JeSITeNLHOCTD; UCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl TOCTHKEHHUS TTOCTABIICHHBIX IIeNeit
Y peaTn3aIiuy TUIAHOB JICATEIIbHOCTH; BEIONPATH YCIICITHBIC CTPATETHH B PA3TUYHBIX CUTYaIUSX;
o YMEHHE TMPOAYKTHBHO OOIAThCs M B3aMMOJCHCTBOBATH B IIPOIECCE COBMECTHOMU
NESITeNLHOCTH, YYHUTHIBATh MO3WUIUH JPYTUX YYACTHUKOB JIEATEIBHOCTH, 3(PPEKTUBHO
pasperath KOHQIUKTHL;

o BIIQJICHUE HAaBBIKAMHU TIO3HABATEIHHOW, Y4EOHO-MCCIEIOBATENBCKOW M TPOEKTHOM
NCATEILHOCTH, HABBIKAMH  pa3pelieHus Mpo0JieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITETFHOMY MOMCKY METO/IOB PEIleHUs MPAKTUUYECKUX 3aJ]a4, MPUMEHEHHUIO Pa3IUIHBIX
METO/IOB IMO3HAHHSI;

o TFOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSTEIbHOW HWH(POPMAIMOHHO-II03HABATEIBHON
NEeSITeNLHOCTH, BKIIIOYAs YMEHHE OPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WH(GOpPMAIIUH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHGOPMAIUIO, TMOIYYAEMYI0 H3 Pa3THYHBIX
HCTOYHUKOB;

o YMEHHE HCIOJB30BaTh CPeCTBA MH(OOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJOTHI
(manee — UKT) B pelieHNH KOTHHUTHBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3AlMOHHBIX 3a/1ad C
COOII0ACHHEM TpeboBaHMit SPrOHOMUKH, TEXHUKU 0€301IacHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

o BJIQJICHUE SI3BIKOBBIMU CPEJICTBAMU — YMEHHUE SICHO, JIOTHYHO W TOYHO H3JIaraTh CBOIO
TOYKY 3pEHUS, HCIIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIC CPE/ICTBA;

o BIIQJICHWE HaBBIKAMHU TIO3HABATENHHOM pe(drekcud Kak OCO3HAHUS COBEPIIAEMBIX
JCHCTBHI M MBICITHTEIBHBIX TPOIIECCOB, X PE3YJIbTATOB U OCHOBAHUI, TPAHMII CBOCTO 3HAHUS H
HE3HaHUs1, HOBBIX MMO3HABATENBHBIX 33/1a4 M CPEJICTB UX TOCTHIKEHUSI.

IIpeaMeTHBIE pe3y/IbTaThl OCBOCHHSA Kypca

BbinycKHUK HA yriy0OJIEHHOM YPOBHE HAYYUTCS B pas3jeJie

Inemenmul meopuu MHoJcecme u MamemamuuecKkoul 102uKu

CBOOOJHO  ONEpPUPOBATH  HOHATHSMM: KOHEYHOE MHOXECTBO, 3JEMEHT MHOXXECTBa,
MIOJIMHO>KECTBO, INepeceueHre, 00beANHEHNE U PA3HOCTh MHOXKECTB, YHMCIOBbIE MHOXECTBA Ha
KOOPJMHATHOM IPSIMOM, OTPE30K, HHTEPBAJI, IOJIyHHTEPBaJ, IPOMEXKYTOK C BBIKOJIOTON TOYKOH,
rpaduyecKoe NnpeacTaBIeHNEe MHOXKECTB Ha KOOPAUHATHOM MIIOCKOCTH;

3a[1aBaTh MHOYKECTBA MIEPEYUCICHUEM U XapAKTEPUCTUYECKUM CBONCTBOM,;

ONIEpUPOBATh MOHATUAMH: YTBEP)KICHHE, OTPHUIAHME YTBEP)KICHUS, WCTUHHBIE U JIOJKHBIC
YTBEPKACHUSI, IPUUMHA, CJIEACTBHUE, YACTHBIN ciTyyall OOIIEero yTBEPKIACHHSI, KOHTPIIPUMED;
IIPOBEPATH IMPUHAJIEKHOCTD YIEMEHTa MHOXKECTBY;

HaXOJUTh NepeceyeHue U 00ObEJMHEHUE MHOXKECTB, B TOM YHCJIE MPEJCTaBICHHBIX rpaduyecku
Ha YMCJIOBOM IIPSIMOM M HA KOOPAMHATHON IINIOCKOCTH;

IIPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUA 1J11 0OOCHOBAHUS UCTUHHOCTH YTBEP KICHHH.

B nosceonesnoii sorcuznu u npu uzyueHuu Opy2ux npeomemos:

HCIIOJB30BaTh YHMCJIIOBBIC MHOXCCTBA HA KOOpI[HH&THOfI HpHMOfI n Ha KOOpI[HHB,THOﬁ INJIOCKOCTH
JJIsL OIMUCAaHUs pCAJIbHBIX ITPOUECCOB U HBHGHHﬁ;



— TIPOBOJUTH JOKA3aTENbHBIE PACCYKIEHUS B CUTYalMsIX MOBCEAHEBHOW >XU3HHU, MPH PEUICHUH
3a71a4 U3 IPYTUX MPEIMETOB
BoinmyckHUK Ha yrjy0JIeHHOM YpPOBHe MOJYYUT BO3MOKHOCTHh HAY4YHThCS B pasjeie
Inemenmot meopuu MHoJx)cecme u MAMEMAMUYUECKOU 102UKU

OIIEpPHPOBATH TIOHSATHEM OIIPE/ICICHUS, OCHOBHBIMH BHJAMH OIIPE/ICICHNUH, OCHOBHBIMU BUIAMHU
TeopeM;

NOHUMATb CYTh KOCBEHHOTO JIOKA3aTEIbCTBA;

OTIEpUPOBATH IOHATUSMHU CYETHOTO ¥ HECYETHOTO MHOKECTBA;

NPUMEHSTH METOJ] MAaTeMaTHYECKOW WHAYKIUH JIJIsl TIPOBEIICHHS PACCYKICHHIA U JIOKAa3aTeNbCTB U
MIPH PEIICHUH 3a7ay.

B noeceomnesnotl scusnu u npu uzyyeHuu Opyeux npeomemos:

- UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBINM SA3BIK U S3BIK JIOTMKH JUIS OIWCAHUS

pEATbHBIX MIPOIIECCOB U SBIICHUH, P PEIICHUN 33]1a4 IPYTHX YYEOHBIX MPEAMETOB
BbinyckHuK Ha yriy0JieHHOM ypPOBHe HAYYUTCS B pa3aeie

YQucha u BbIPDAINCCHUA

— CcBOOOJHO OIEpUPOBaTh MOHATHAMHU: HATYPaJbHOE YMCJIO, MHOXECTBO HATypallbHBIX YHCEl,
IEJIOE YHCII0, MHOXKECTBO IENIBIX YHCEeN, OOBIKHOBEHHAS IPO0b, AecCATHIHAs Ap00b, CMEIIaHHOE
YHCI0, PAMOHAIBHOE YHCIO, MHOXECTBO pAIMOHAJIBHBIX YHCEN, HPPALUOHAIBHOE YHCIIO,
KOpEeHb CTEMEHH N, JEHCTBUTENBHOE YHCIO, MHOXECTBO JICHCTBHUTENBHBIX  YHCEI,
reOMeTpUYECKass HWHTEPIIPEeTallus HATypaldbHBIX, LEJIbIX, PAIMOHATBHBIX, JIEHCTBUTEIBHBIX
YHCeT;

— TIOHUMAaTh U OOBSCHATH PA3HUILy MEX]Y MO3UIMOHHON M HEMO3UIMOHHON CHCTEMaMH 3alucu
YHCeT;

— TIEPEBOAMTH YMCIIA U3 OJTHOW CHCTEMBI 3aIIMCH (CHCTEMBI CUUCIICHHS) B APYTYIO;

— JI0Ka3bIBaTh U HCIIOJI30BATh MPU3HAKH JEIUMOCTU CYMMbI U MPOU3BEACHUS MPHU BHIIOIHEHUH
BBIUMCIICHUH U PELICHUH 3a/1aY;

—  BBINIOJHSTH OKPYIJICHUE PAIlHOHABHBIX M UPPAIMOHATIBHBIX YHCEN C 33JaHHOW TOYHOCTBIO;

— CpaBHHUBATH JCHCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCO0AMU;

— YIOpSAIOYMBATHL 4YHCTIA, 3alMCaHHbIE B BHUJE OOBIKHOBEHHOW U AECATUYHOU ApoOU, dwucia,
3allUCAaHHBIE C WCIOJB30BAHUEM apH(PMETHUECKOTO KBAaAPAaTHOTO KOPHS, KOpPHEH CTerneHu
Oouplie 2;

— naxoauts HOJ/] 1 HOK pa3ubiMu crioco6amu 1 MCTIOIB30BaTh MX MPHU PEIICHUH 3a/1a4;

—  BBINIOJHATH BBIYMCIICHUS U MTPE0Opa30BaHuUs BEIPAKECHUH, COACPIKAIIMX ICHCTBUTEIbHBIC YHCIIA,
B TOM YHCJIe KOPHHU HATypalbHBIX CTENICHEH;

— BBINOJHATH  CTaHJAPTHBIE  TOXKJIECTBEHHBIE  IMPEOOpa3oBaHUS  TPUTOHOMETPUYECKHX,
Jorapu(pMUUECKUX, CTENIEHHBIX, UPPALIMOHAIBHBIX BBIPAKEHUI.

B nosceonesnoti sorcuznu u npu uzyyeHuu Opyeux npeomemos:

~  BBINOJHATh U OOBSCHATH CPAaBHEHHE PE3YJIbTATOB BBHIYMCICHUM NMPU PEHICHUHM MPAKTUYECKUX
3aja4, B TOM 4YHCIIe PUOIMKEHHBIX BEIYUCICHUN, UCTIONB3Ysl pa3HbIe CLIOCOOBI CPaBHEHHIA;

—  3aluChIBaTh, CPABHUBAThH, OKPYIJISITh YUCIOBBIE JaHHBIE PEAbHBIX BEIMYHH C UCIIOJIb30BAHUEM
pa3HBIX CUCTEM U3MEPEHHUS;

—~ COCTaBJSATH M OLECHHBATh pa3HBIMH CIIOCOOAMHU YHCJIOBBIE BBIPAKEHUS IPU  PEHICHUU
MPAaKTUYECKHX 3a/1a4 U 3a7a4 U3 IPYTUX YIeOHBIX MIPEIMETOB
BoinyckHuK Ha yriiy0JieHHOM ypPOBHE IOJIyYHT BO3MOKHOCTH HAYYUTHCSl B pa3jiese
Yucna u 8bIPDAINCECHUA

CBOOOJTHO OTIEPUPOBATH YHUCIOBBIMUA MHOXKECTBAMH IIPH PEIICHUHU 337ay;

MOHUMATh IPUYUHBI U OCHOBHBIE U PACIIUPEHHS YUCIOBBIX MHOXKECTB;

BJIaJICTh OCHOBHBIMU MOHITHUSMHU TEOPUH JCTUMOCTHU NPU PEIICHUH CTaHAAapPTHBIX 33134

UMETh 0a30BbIe MPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;

CBOOOJTHO BBITIOJHSATH TOX/IECTBEHHBIE PE0OPa30BaHMs TPUTOHOMETPUUYECKHX, JTOTapUPMHUECKUX,
CTETIEHHBIX BBIPAXKEHUIA;



BiIageTh hopmysnoi 6mHoma HeroToHa;

MIPUMEHSATH IIPU PEIICHNUH 337a4 TeopeMy O JIMHeWHOM mpeactaBienuu HOJI;

OPUMEHSTh NIPU peleHny 3a1a4 Kuraiickyro Teopemy 00 ocTaTkax;

MIPUMEHSITH NPH pelieHnH 3a1a4 Mamnyro teopemy depma;

YMETb BBIIOJIHATH 3aIIUCh YHACIA B IO3ULIMOHHON CUCTEME CUMCIICHUS;

MPUMEHSTh MpPHU PELIeHUH 3a/ad TEeOPETUKO-UMCIIOBbIE (DYHKUMHU: YHUCIO M CymMMa JeNIUTENeH,
¢bynkuuio Diinepa;

MIPUMEHSITD [P PELICHNUH 3a]a4 LIeTHbIe JpooH;

NPUMEHATh TPU  PELIEHWH 33aJad  MHOTOWIEHbl C  JIEUCTBUTENBbHBIMU U  II€JIBIMU
koa(ppurmenTamu;

BIAJETh MOHATHSMHU NPHUBOJUMBIA U HEMPUBOJMMBIA MHOTOWIEH U MPUMEHSATh UX MPU PEIICHUU
3ajady;

OPUMEHSTD NIPU pelieHnu 3a1a4 OCHOBHYIO TEOpEMY aireOphl;

MPUMEHATh TIPH PEIICHUH 3a7a4 MpocTelmre (QYHKIUH KOMIUIEKCHOM TepeMEHHON Kak
reoMeTpHUYEecKue MpeodpazoBaHus
BeinyckHUK Ha yriiy0JIeCHHOM YPOBHE HAYYUTCS B pasjaeJie
Ypa(menuﬂ U Hepaeencmea

— CBOOOJHO OIEPHPOBATh MOHSATHUSIMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YpPaBHEHHS H
HEPABEHCTBA, YpaBHEHHE, SBJSIOLIEECS CIEJICTBUEM JPYroro YypaBHEHHs, ypaBHEHUS,
PaBHOCHUIIbHBIE HA MHOYKECTBE, PABHOCHIIBLHBIC IIPE00Pa30BaHUs YPaBHEHU;

- pewatb pa3Hble BHUJbl YpPAaBHEHUH M HEPABEHCTB M HX CUCTEM, B TOM 4YHCIIE HEKOTOpPbIE
ypaBHeHus 3-ii u 4-i creneHel, IpoOHO-paIlOHATbHBIE U UPPALIMOHAIILHEIE,

- OBJIQJETh OCHOBHBIMU THUIAMM II0Ka3aTEJIbHBIX, JIOTAPUPMUUYECKUX, HUPPALHUOHATbHBIX,
CTENEHHBIX YPABHEHUI U HEPABEHCTB U CTAaHAAPTHBIMU METOJAMU UX PELICHUN U MPUMEHSTh UX
IIpU pELICHUH 3a/]a4;

- IpUMEHATh TeopeMy be3y k pelieHnio ypaBHeHHUI;

- TpUMEHATH TeopeMy Buera aiis pereHuss HEKOTOPhIX YpaBHEHUN CTETNIEHU BbIIIE BTOPOM;

~ TIOHMMAaTh CMBICII TEOPEM O PaBHOCHIIBHBIX M HEPABHOCHIIBHBIX MPEOOPA30BaHUSAX YPABHEHUN U
YMETb UX J0Ka3bIBATh;

~ BJaJIeTh METOJIaMU DEIEHUS ypaBHEHUH, HEPABEHCTB M MX CHUCTEM, YMETh BBIOMpPATh METO]
peteHust 1 000CHOBBIBATH CBOM BBIOOD;

~ WCTOJb30BaTh METOJ WHTEPBAJIOB JJIs pEIICHUS HEPaBeHCTB, B TOM 4HcIe ApoOHO-
paloHaNIbHBIX U BKJIIOYAIONIUX B c€0s1 MppaliOHAIbHbBIE BBIPAXKEHMUS,;

- pemarh anreOpanyecKkue YypaBHEHHS W HEPABEHCTBA W UX CHUCTEMBl C TapaMeTpaMu
anredpanveckuM U rpauuecKuM MeToamu;

- BIJIQJIETh Pa3HbIMHU METOJIAMHU JIOKA3aTeJIbCTBA HEPABEHCTB;

- peuiaTh ypaBHEHHUS B LIEJIBIX YUCIIAX;

- wu300pakaTb MHOXECTBa Ha IUIOCKOCTH, 33/1aBacMble YpPAaBHEHHUSMH, HEPABEHCTBAMH U UX
CUCTEMAaMHU;

~ cBOOOJIHO HCIIONB30BATh TOXKIECTBEHHBIC MPe0Opa30BaHUs MPU PEUICHUH YPaBHEHUN U CHCTEM
ypaBHEHUH

B nosceonesnoil ocuznu u npu uzyyeHuu Opyeux npeomemos.

~ COCTaBJATb M pElIaTb YpaBHEHMs, HEPABEHCTBA, UX CHUCTEMBbl MpPU PELIEHUH 3ajad JPYrux
y4eOHBIX MPEAMETOB;

— BBINOJHATH OLEHKY MPaBIONOAO00US pPE3yIbTaTOB, IMOJYYAa€MBIX IPH PELICHUH Pa3INYHbIX
ypaBHEHUH, HEPABEHCTB U X CUCTEM IPH PEIICHUU 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB;

- COCTaBJIATh M PEllaThb YpaBHEHUS W HEpPABEHCTBA C MapaMeTpaMM MpHU PEIIEHUU 3a1ad JPYyrux
y4eOHBIX MPEAMETOB;

- COCTaBJISITh ypaBHEHUE, HEPABEHCTBO WM HUX CHUCTEMY, OINMCHIBAIOIIME PEATBHYIO
CUTYALIMIO WIN NPUKIAIHYIO 3a/1a4y, HHTEPIIPETUPOBATh MOJyUYECHHBIE PE3YJIbTATHI;

- UCIIOJIb30BaTh MPOTPaMMHBIE CPEJCTBA MPHU PEIICHUN OTIENbHBIX KJIACCOB YPAaBHEHUN U
HEPaBEHCTB



BbINyCKHUK Ha YrJ1y0JeHHOM YPOBHe MOJYYHMT BO3MOKHOCTh HAYYUTHCS B pasjielie
Ypaenenuﬂ U HepaeéeHncmea

— CBOOOJHO OIPENENATh THUM ¥ BBIOMPATh METOJ PEIICHHs TOKa3aTeNbHBIX U JOTapUPMHUECKUX
YpaBHEHUH M HEPaBEHCTB, MPPALMOHAIBHBIX YPAaBHEHUH M HEPAaBEHCTB, TPUTOHOMETPUUYECKHUX
YpaBHEHHIA U HEPABEHCTB, X CHCTEM;

— CBOOOJIHO pelIaTh CUCTEMbI JTMHEHHBIX YPAaBHCHHUI;

— pelaTh OCHOBHBIE THIIbl YpaBHEHUH U HEPABEHCTB C MapaMeTpaMu;

— TPHUMEHATH NPH peleHnH 3aa4 HepaBeHcTBa Ko — BynsikoBckoro, bepraymm;

— HMETh MPEJICTaBICHIE O HEPABEHCTBAX MEKY CPEIHUMH CTCTICHHBIMH

BbInycKHUK HA Yriy0JeHHOM YPOBHe HAYYHMTCS B pa3jeJie
Dyukyuu

BJIAJICTh TOHSATHSIMH: 3aBUCHMOCTH BEJIWYHH, (QYHKIUS, apTyMEHT W 3Ha4eHHE (QYHKIUH, 00JIaCTh
OIpEeIeJIEHUs] U MHOXKECTBO 3HAUeHUH (PyHKIMHU, rpaduK 3aBUCUMOCTH, TpapuK (QyHKIHHU, HYIH
(GyHKINHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3pACTaHHE HA YHUCIOBOM IPOMEXKYTKE, yObIBaHUE
Ha YUCIIOBOM IPOMEXYTKE, HauOoJbllee M HauMEHbIlEe 3HaueHHEe (PYHKIUM Ha YHCIOBOM
MPOMEXYTKe, TepHoAndecKas (QYyHKIUS, TEepuoN, YeTHas M HedeTHas (YHKIHMHA;, YMETh
NPUMEHSTh 3TH MOHATHUS MPU PEIICHUH 33]a4;

BJIAJICTh IOHATHEM CTENeHHas (YHKIHS, CTPOUTh €€ TpaduK U YMETh INPHUMEHSATh CBOWCTBA
CTENEHHON (PYHKLUU NPH PEIICHUH 3a1a4;

BJIAJICTh TOHSATUSMHU TIOKa3aTesNbHash (YHKIWS, DKCIIOHEHTa; CTPOWTh WX TpaduKd U yMETh
IPUMEHSTh CBOMCTBA MOKa3aTeIbHOM (PYHKIMU IIPU PELICHUH 33/1a4;

BJIAJICTh TIOHSATHEM JIoTapuMudeckass GyHKIHUS; CTPOUTH €€ TpaduK U yMETh IPUMEHSITH CBOWCTBA
norapupmMuyeckon (GyHKIMY IpU PELICHUH 3a/1a4;

BJIAJICTh TOHATHAMH TPUTOHOMETPUYECKHE (PYHKIMH, CTPOUTh MX IpadUKd U YMETh MPHUMEHSTH
CBOWCTBA TPUTOHOMETPUUYECKUX (DYHKLIUN IPHU PEIICHUH 3a/1a4;

BJIAJICTh MMOHATHEM OOpaTHast GYHKIHWS; IPUMEHSTH 3TO TIOHSATHE NIPU PEIICHUH 3a/1aY;

HOPUMEHSTDH MIPU PELICHNUH 33/1a4 CBOMCTBA (DYHKIMNA: YETHOCTh, IEPUOAUIHOCTD, OTPAHUYEHHOCTD;

IPUMEHATH IIPU PEIICHUH 3aja4 IpeoOpa3oBanus rpadukoB GpyHKLIUT;

BIAJCTh MOHATHSMM YHCIIOBAasl IOCJIENOBATENbHOCTh, apU(PMeTHUecKas M TIeoMeTpHuYecKas
MIPOTPECCHS;

OPUMEHATh INpPU PELICHWH 3a7a4 CBOMCTBA W NPU3HAKU apu(PMETHUYECKOH M TIeOMETPUYECKOM
IIPOrpeccuil.

B nosceonesnotul sxcuznu u npu uzyueHuu opyeux y4eoHvlx npeomemos:

— ompeAensATh Mo rpadukaM M HCHOJB30BAaTh JJIsi PEHICHUS NPUKIATHBIX 3aad CBOMCTBA
peanbHbIX MPOLIECCOB U 3aBUCHUMOCTEH (HamOONIbIIME W HAaUMEHbIINE 3HAYEHUS, NPOMEKYTKU
BO3pacTaHusd M YObIBaHUS (YHKIHMH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACUMITOTHI, TOYKH
neperu0a, Mepuo. 1 T.11.);

— MHTEpPIpPETUPOBATh CBOICTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYyalluy;

— ompeAensATh MO TrpaduKkaM NPOCTEHIINE XapaKTEePUCTUKH TMEPHOAMYECKHX IPOIECCOB B
OMO0JIOTUH, SKOHOMHKE, MYy3bIKE, PAHOCBA3U U Ip. (aMIUIUTYa, IEPUOJ U T.I1.)

BbINyCKHUK Ha YrJy0/JeHHOM YPOBHeE MOJYYHMT BO3MOKHOCTh HAYYUTHCS B pasjielie
Dynkyuu

BJIAJICTh NOHATUEM ACUMITOTHI M YMETh €r0 MPUMEHATh NP PEIICHUH 3a/1a4;

MPUMEHSATh METOJIBI PEIICHHSI MPOCTEHINX TU(PepeHIaTIbHbIX YPaBHEHHIA IEPBOTO U BTOPOTO
MOPSIIKOB

BbInyCKHUK HA YrJjy0/JeHHOM YPOBHE HAYYMTCS B pa3jeJie

Dnemenmovt mamemamuueckozo aHaAIU3a

BJIaJICTh MOHATHEM OECKOHEUHO YOBIBAIOIIAs T€OMETpHUYECKasi MPOrpeccus U yMeTh MPUMEHATh €ro
NIPU PEUICHNUH 33/1a4;

HOPUMEHSTh JJIs PEIICHUs 3a/1a4 TEOPHIO MPEIEIIOB;



BJIaACTh INOHATHUAMU OCCKOHEYHO OOJIbIINE U OECKOHEYHO MaJlble YHCIIOBBIC IoCIaCa0BaTCIABHOCTU HU

YMETh CpaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJlble MOCIeI0BaTeIbHOCTH;

BJIAACTD MOHATHUAMUA: IIPOU3BOJHAA (byHI(I_II/II/I B TOYKC, MPOU3BOAHAsA (I)yHKI_[I/II/I;

BBIYUCIISITH TIPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKITUI U X KOMOMHAIIHI;

UCCIeoBaTh PYHKIIMA HA MOHOTOHHOCTh U 9KCTPEMYMBI,

CTPOUTH TPAPUKU U IPUMEHATH K PEIICHUIO 3a/1a4, B TOM YHCIIE C TapaMeETPOM;

BIIQJIETh TIOHATHEM KacaTellbHas K TpaduKy (YHKIMU U YMETh MPUMEHSATH €0 MPH PEIICHUN
3aj1ad4;

BIIQ/IETh MOHITUSIMHU NIEPBOOOpa3Has (PyHKIIMs, OpeAeIeHHBIA HHTETPAL;

npuMeHsTh Teopemy HproTona—JIeliOHMIIa 1 ee CIIeCTBUS JIJIs PEIICHUs 3a/1a4.

B noseceonesHotl sxcuznu u npu uzyueHuu opyeux y4eoHvlx npeomemos:

- pemiath TPUKIAAHBIE 3aJadd W3 OWOJOTHH, (DU3UKH, XUMHH, DKOHOMUKH U JPYTHX
MPEIMETOB, CBA3AHHBIE C UCCIICIOBAHUEM XaPAKTEPUCTUK MPOIIECCOB;
- MHTEPHPETUPOBATH MOIYUCHHBIE PE3YNIbTAThI

BoinyckHuK HA yriiy0JieHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS B pa3jese
Dnemenmeol mamemamu4ecKko2o anaiusa
CBOOOMHO BNAAETh CTAHIAPTHBIM AamMMapaTOM MaTeMaTHYECKOTo aHalu3a JJs BBIYUCICHHUS
MIPOM3BOIHBIX (PYHKITUH OJHOM IepeMeHHOMH;
CBOOOJTHO TPHMEHSATH armapaT MaTeMaTHYeCKOTO aHalu3a HJis HWCCieAOBaHWS (QYHKIMA |
MOCTPOCHUS Ipa)UKOB, B TOM YHUCJIC UCCIICIOBAHMS HA BBITYKIIOCTD;
OIIePUPOBATH TIOHATHEM TIEPBOOOPA3HON PYHKIIMH JUTS PEIICHUS 33]1a9;
OBJIAJICTh OCHOBHBIMHU CBEJCHUSIMU 00 wuHTerpasie Hprorona—JIeiiOHMIIAa M €ro mpoCTEHITNX
MIPUMEHEHUSX;
OTIEpUPOBATH B CTAHJAPTHBIX CUTYAILUSIX MPOU3BOIHBIMH BBICIIUX TOPSJIKOB;
YMETh MMPUMEHSTH MPH PEIICHUHN 3a/1a4 CBOMCTBA HETIPEPBIBHBIX ()YHKIIHIA,
YMETh IPUMEHSATH NP PELICHUU 3a]1a4 TeopeMbl Beliepiirpacca;
YMETh BBITIOJIHATh MPHONIMKEHHBIC BBIUYMCICHUS (METOMBI PEIICHUS YpaBHEHUU, BBHIYHCICHUS
OTIpEICTICHHOTO UHTETpaIa);
- YMETh MPUMEHSATH MPUIOKEHUE POU3BOJIHON U ONMPEAEICHHOTO MHTETpaia K PELIEeHUI0
3aJ]a4 €CTCCTBO3HAHUS;
- BIIAJICTh TOHATHUSMH BTOpas MPOU3BOJIHAS, BBIMYKJIOCTh Tpaduka (QYHKIUH U YMETh
UCCIIeIOBaTh (PYHKIIMIO HA BBITYKIIOCTh

BbInycKHUK HA yriiy0JIeHHOM YPOBHE HAYYHUTCS B pas3jeJie

Cmamucmuka u meopus wponmuocmeﬁ, JocuKa u KOM6uuamopul<a

OHepI/IpOBaTB OCHOBHBIMH ONHUCATCIIbHBIMU XAPAKTCPUCTUKAMU YHUCJIOBOTO Ha6opa, IIOHATHEM

reHepaybHas COBOKYIHOCTh M BBIOOPKOI1 U3 Hee;

OMEPUPOBATh TIOHATUSMHU: YaCTOTA U BEPOSATHOCTH COOBITHS, CyMMa U TIPOU3BEICHHE
BEPOSITHOCTEH, BEIYUCIIATH BEPOSTHOCTU COOBITUI HA OCHOBE MOZCUYETa YHCIa UCXOJIOB;

BIIa/IETh OCHOBHBIMH MOHSATUSAMHI KOMOWHATOPUKU U YMETh UX MIPUMEHSITH MPHU PEIICHUU 33]1aY;
UMETh TPEJICTaBIIEHUE 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;

MMETh TPENCTaBJICHWE O JUCKPETHBIX W HEMNPEPBIBHBIX CIyYaWHBIX BEIWYMHAX U
pacrpeneneHusx, 0 He3aBUCUMOCTH CIIyYalHBIX BEJIMYUH;

HMMETh MPEJCTaBICHUE O MATEMATUYECKOM OXHUIAHUHU U IUCTIEPCUU CITyYalHbIX BEJIMYNH;

HMMETb MPEJCTaBICHUE O COBMECTHBIX PACIIPEACIICHUSIX CITyUYalHbIX BEIHYUH;

MMOHUMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSTHOCTEN;
MMETh NPEJICTAaBIICHHME O HOPMAJIbHOM  paClpeAelieHMM W  [pUMEpax  HOPMaJIbHO
pacrpeiesIeHHbIX CITyYailHbIX BEJIUYHH,

HMMETh MPEACTABICHUE O KOPPEISLMU CIIyYalHbIX BEJIUYHH.

B nosceonesnoti sorcuznu u npu uzyyeHuu Opyeux npeomemos:

- BBIYHCIISATH WM OLICHUBATH BEPOSTHOCTH COOBITHI B pEaIbHOM JKHU3HH;
- BBIOMpATHh METOJIBI TIOJXOSIIET0 MPEICTaBICHHUS U 00pabOTKN JaHHBIX



BbinmyckHUK Ha yriy0JIeHHOM YpPOBHe IOJIYYHT BO3MOKHOCTHL HAY4YHThCS B pasjaene

Cmamucmuka u meopus 6ep0ﬂmnocmeﬁ, J02uKa u KOM6unamopm<a
MMETh NPEACTABICHHUE O LIEHTPAIIBHOUN NIPEACIbHON TEOpEME;
UMETb NPEACTaBICHNE O BELIOOPOUYHOM KO3 (pUITMeHTE KOPPETSAIMU U TMHEHHOM perpeccuw;
UMETh TPEACTaBICHUE O CTATUCTUYECKUX THIOTE3aX M IMPOBEPKE CTATHUCTUYECKOM THIOTE3bI, O
CTaTUCTHUKE KPUTEPHS U €€ YPOBHE 3HAUYMMOCTH;
UMEThH MPEACTABICHUE O CBSA3H SMIIUPUUECKUX U TEOPETUUECKHUX paclpeieeHH;
UMETb NPEACTaBICHNE O KOJIUPOBAHHUH, IBOMYHOM 3aMUCH, IBOUYHOM JIEPEBE;
BJIAJICTh OCHOBHBIMU MOHATUSIMH Teopuu rpadoB (rpad, BepurmHa, peOpo, CTENEHb BEPIIUHBI, MyTh
B rpade) ¥ yMEeTh IPUMEHSTH UX MPHU PEIICHUH 33]1aY;
UMETH MPEACTABICHUE O ACPEBbAX U YMETh IPUMEHSATH MPU PELICHUH 33/1a4;
BJIAJICTh MOHATUEM CBSI3HOCTb U YMETh IPUMEHATH KOMIIOHEHTHI CBSI3HOCTH TP PEIICHUH 3a]1a4;
YMETh OCYIIECTBIIATH IyTH 10 pedpam, 00Xxoabl pedep 1 BepiuH rpada;
UMETh Tpe/ICTaBIeHUe 00 1JIepOBOM U TaMHIIBTOHOBOM ITyTH, UMETh MPEICTaBICHUE O TPYIHOCTH
3aJ1auM HaXxOXKICHHs TaMIJIbTOHOBA MYTH;
— BJAJIeTh MOHSATUSMHU KOHEYHBIE M CUYETHHIE MHOXKECTBA M yMETh UX MPUMEHSATH MPHU PEIICHUU
3ajad;
— YMeTh IPUMEHATh METOJl MaTeMAaTUYECKON UHIYKIINH;
— yMEeTb MPUMEHSTh NPUHIMN J[upuxie npu perieHnu 3aaaq
BbINyCKHUK HA YrJ1y0/JIeHHOM YPOBHE HAYYMTCS B pa3jeJie
Texcmogvie 3a0auu
— pewaTh pa3Hble 3a/1a4y MOBBIIICHHON TPYIHOCTH;
— aHaANM3UPOBAaTh YyCIOBHE 3aJauyd, BHIOMpATh ONTHUMAJBHBIA METOA pEIICHUS 3a/JayH,
paccMaTpuBasi pa3IMuHbIE METO/IBI,
— CTpPOWUTHb MOJEINb PEIIeHUs 3aJauyd, MPOBOIUTH JI0KA3aTelIbHbIE PACCYXIEHUS MPH PEHICHUU
3ajauu;
— pemaTh 3amaud, TpeOyromue nepedopa BapUAHTOB, MPOBEPKH YCIOBHIA, BHIOOpPA ONTUMAIILHOTO
pe3ysbTara;
— aHAIM3MPOBAaTh W HWHTEPIPETHPOBATH IOJYyYCHHBIE PEHICHUS B KOHTEKCTE YCIOBHS 3a/1a4H,
BBIOMpATh PElICHUs, HE IPOTHUBOPEYALIE KOHTEKCTY;
— MEpeBOAMTH IPU PELICHUH 331241 HH(POPMALIMIO U3 OJHON (POPMBI 3aITUCH B JPYTYIO, UCHOIb3Ys
IIpU HEOOXOIMMOCTHU CXEMBbI, TAOIUIIbI, TPAPUKH, TUATrPAMMBI.
B noseceonesHotl sxcuznu u npu uzyueHuu opyux npeomemos:
— pemath NPakTUYECKUe 334a4H U 337a4 U3 IPYTUX MIPEIMETOB
BbinyckHuK Ha yriy0JieHHOM YPOBHe MOJIYYHT BO3MO:KHOCTh HAYYUTHCSl B pa3jiese
Texcmoeguwie 3a0auu
— pemiaTh 3a/1a4¥ Pa3HBIX TUIIOB, B TOM YKCIIE 3a/1a4M MOBBIIIEHHOW TPYJHOCTH;
— BBIOMpATh ONTUMANIFHBINA METOJ PEUICHHUS 3a7aul, pacCMaTpUBAas pa3IMuHbIE METO/IBI;
— CTPOUTH MOJIENb PEIICHHUS 33a]]auH, TPOBOIUTH JIOKa3aTEIbHBIE PACCYKICHHS,
— pemath 3a1a4yM, TpeOyromnue nepedbopa BapHaHTOB, IPOBEPKHU YCIOBUM, BHIOOpa ONTUMAIBHOTO
pe3yibTara;
— aHaNIM3MPOBaTh W WHTEPIPETHPOBATH PE3yIbTaThl B KOHTEKCTE YCIOBHS 3a/la4yd, BHIOWPATH
peleHus, He MPOTUBOpeYalue KOHTEKCTY;
— TEpEeBOAMTH IMPHU PEIICHUH 3a1a4d MH(OPMAIHIO M3 OJHON (HOPMBI B JIPYTYIO, UCIIONIB3YS MPU
HEOOXOJIUMOCTH CXEMBI, TAOJIHUILIbI, TPa(UKH, TUarpaMMBL;
B noeceomnesnotl scusnu u npu uzyyeHuu Opyeux npeomemos:
— pemath NpakTUYECKUe 33a49M U 337a4 U3 IPYTUX MIPEIMETOB
I'eomerpus
BbinycKHUK Ha yrjy0JIeHHOM YPOBHE HAYYHTCS B pa3jieie

Hp}lele U niaockocmu 6 npocmpancmee. Muozozpanuuku u meaa epauienun



— OlepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMM: TOYKa, MpsiMas, IMIOCKOCTb B IPOCTPAHCTBE,
NapauIeIbHOCTh U NEPIEHANKYISIPHOCTD IPSIMbIX U IUIOCKOCTEH;
— pacro3HaBaTh OCHOBHbIE BHIBbl MHOTOTPAaHHMKOB (MpU3Ma, NHpPaMuia, MPSIMOYTOIbHBIN

napaenenunes, Kyo);
— M300paxarh u3ydaemble (PUTYpHI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;
— JienaTh (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHU3Y;
— W3BJIEKaTh WH(POPMALHIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (UTypax, MPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;
— npuMeHATh TeopeMy [lugaropa npu BEIYUCICHUN JIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

— HAaXOJWUTh OOBEMBI M IUIOLIAJM TMOBEPXHOCTEM MPOCTEHIINX MHOIOIPAaHHUKOB C NPUMEHEHHEM
bopmyu;
— pacrno3HaBaTh OCHOBHBIE BUIbI TeJ BpallleH!s! (KOHYC, HIWIMHAP, cdepa U map);
— HaxXoAWTh OOBEMBI U IUIOIIAIU MOBEPXHOCTEW MPOCTEHIINX MHOIOIPAaHHUKOB U TENl BPALLEHUS C
IpUMEHEHHnEM (OpMyIL.
B noeceonesnoti srcusznu u npu uzyyeHuu Opyeux npeomemos:
— COOTHOCHUTH aOCTpaKTHbIE T€OMETPUYECKUE MOHATHA U (AKThl C pEalbHBIMH >KU3HEHHBIMHU
00BEKTaMU M CUTYAIHSIMU;
— UCNOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUIYp Ui PELICHUs TUIIOBBIX 3aAay
HPaKTUYECKOTO COAEPIKaHUS;

— COOTHOCHTH IIOIIA/IM TIOBEPXHOCTEH TeJl 0OIMHAKOBOM (POPMBI Pa3IMYHOTO pa3Mepa;

— COOTHOCHUTBH OOBEMBI COCYIOB OJJMTHAKOBOW (HOPMBI PA3IUIHOTO pa3Mepa;

— oueHuBaTh (OpMy MPaBUIBHOIO MHOTOIpaHHHKA IOCJIE CIMJIOB, CPE30B M T.M. (ONpPEensTh
KOJINYECTBO BEPILUH, pedep U rpaHel MoIydeHHbBIX MHOTOTPAaHHUKOB)
BbinyckHuK Ha yriiy0JieHHOM yPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS
— ONEpHpOoBaTh MOHATUSAMH: TOYKA, MpsAMas, IUJIOCKOCTb B IPOCTPAHCTBE, NApAIEIbHOCTh U
NEPIEHIUKYISIPHOCTD NPSIMBIX U IIJIOCKOCTEH;

— NPUMEHATH JUIsl PellleHusl 3aad reoMeTpuueckrue (hakThl, €CIU YCJIOBUS NMPUMEHEHHUS 3a/laHbl B
SBHOU (hopme;

— pelaTh 33Ja4u Ha HaXOXKJCHHE FeOMETPUUECKHUX BEIMUYMH 0 o0pa3laM WK alropuTtMam;
— 71enaTh (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB 0OBbEMHBIX (UTYp, B TOM YHCJE PUCOBATH BUJ
CBEpXY, COOKY, CTPOUTH CEYEHHsI MHOTOI'PaHHUKOB;
— W3BJIEKAaTh, MHTEPIPETUPOBATh U IMPEOOpPa30OBBIBATH MH(OPMAIMIO O TEOMETPUYECKUX (urypax,
NPECTABICHHYIO Ha YepTexkKax;
— IPUMEHATh TeoMeTpruecKue (aKThl AJS PeIeHus 33/1a4, B TOM YHUCIIE MPEANOaraloux HeCKOIbKO
I1aroB perIeHus;
— OIUCHIBATh B3aMMHOE PACIIONIOKEHHE MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

— ¢opMynHUpOBaTH CBOMCTBA U MPU3HAKU GUTYD;
— JI0Ka3bIBaTh FEOMETPUUECKUE YTBEPIKICHNUS;

— BJaJeTh CTAaHJAPTHOM KiaccupuUKalued NPOCTPAHCTBEHHBIX GUryp (MUpaMuibl, NPU3MBI,
napaJuIeIeIUIEe bl );
— HaXOJUTh 00BEMBI H TUIOIIAAH TOBEPXHOCTEH T€OMETPUIECKHX TeJl ¢ IPUMEHEHHEM (OpPMYIL;
— BBIYUCIIATH PACCTOSIHUS U YTJIBI B MPOCTPAHCTBE. B MOBCETHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX
IIPEIMETOB;
— HCTIOJIb30BaTh CBOMCTBA F€OMETPUUECKUX (PUTYp ISl pelIeHHs 3a/1a4 MPaKTHYECKOT0 XapakTepa |
3a/1a4y U3 IpPyrux o0yiacTel 3HaHUM.
BbinyckHuK Ha yriry0JieHHOM YPOBHe HAYYUTCH B pa3jaese
Bexmoput u koopounamaut 6 npocmpancmee
— OIepUpOBaTh Ha 0a30BOM YPOBHE MOHATUEM JEKAapTOBBI KOOPIUHATHI B IPOCTPAHCTBE;
— HaXOJUTh KOOPAMHATHI BEPIIMH Ky0a U MPsIMOYTOJIbHOTO Mapaulesenumea



BbInycKHUK Ha yrjy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHThHCS
— OIepHUpoBaTh NOHATUSAMHU JI€KAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YrOJ MEXAY BEKTOpaMH, CKAISIPHOE IMPOU3BEACHUE
BEKTOPOB, KOJIJIMHEAPHBIE BEKTOPBI;
— HaXOJMUTb PACCTOSIHUE MEX]y IByMSI TOUKaMHU, CYMMY BEKTOPOB U MPOM3BECHIE BEKTOpa Ha YUCIIO,
YToJl MEXy BEKTOpaMH, CKaJIIPHOE MPOU3BEICHHUE, PACKIIAIbIBATh BEKTOP 110 JIBYM HEKOJTMHEAPHBIM
BEKTOPaM;
— 3aJ]aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOIl cucTeMe KOOPAMHAT; peliaTh MpoCcTeHiue 3a1aun
BBE/ICHHEM BEKTOPHOTO Oa3uca
BbinyckHuk Ha yriiy0JieHHOM YpPOBHe HAYYUTCH B pa3jaesie
Hcmopuﬂ MmMamemamuKku

— ONUCHIBATh OTJENIbHBIC BBIAAIONINECS PE3yJIbTaThl, MOJYYCHHBIE B X0/ PA3BUTUS MaTEMAaTUKH Kak
HayKH;
- 3HaTh NMPUMEPHl MAaTEMaTHYECKUX OTKPBITUH U MX aBTOPOB B CBSI3M C OTEYECTBEHHON M BCEMHPHOU
HCTOPUEH;
— MOHUMATh POJIb MaTEeMaTUKHU B pa3BUTUM Poccun
BbinyckHuK Ha yriiy0JieHHOM YpPOBHe MOJYYHT BO3MOKHOCTh HAYYUTHCS

— MpPEeICTaBIATh BKJIAJ BBIJAIONIMXCS MaTEeMaTHKOB B Pa3BUTHUE MAaTEeMAaTUKH M HMHBIX HAay4HBIX
o0Jacreii;

— TIOHUMATh POJIb MATEMAaTHKH B pa3BuTHH Poccuu, METOIbI MaTEeMaTHKH
BbinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUHUTCS
— IIPUMEHATH U3BECTHbBIE METO/IbI IPU PEIICHUH CTAaHAAPTHBIX MaTeMaTHYECKUX 3a7ay;
— 3aMeyaTh M XapaKTepu30BaTh  MaTEMaTUYECKHE  3aKOHOMEPHOCTH B  OKpY’Karolleil
NEHCTBUTEIBLHOCTH;
— TMPHUBOJUTH TPUMEpPhl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH B TMpUpOJe, B TOM YHCIE
XapaKTepU3yIOIIUX KpPacoTy M COBEPIICHCTBO OKPYKAIOIIEr0 MHpa M TNPOU3BEACHHUN HCKYCCTBA
BbINyCKHUK HA YIJ1y0JeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS

—HCIOJIb30BaTh OCHOBHBIE METOJbl JI0KA3aTelIbCTBA, MPOBOJAUTH JOKA3aTEIbCTBO U BBINOJIHATH
OTIPOBEPKEHUE;

— IPUMEHSTh OCHOBHBIE METO/IbI PELICHNUS MAaTEMAaTHUECKUX 3a]a4;
— Ha OCHOBE MAaTeMaTHMYeCKUX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepu30BaThb KpacoTy U
COBEPIICHCTBO OKPY>KAIOIIET0 MUPa U MPOU3BEICHUIN UCKYCCTBA;
— IPUMEHSThH MIPOCTEHIINE TPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH
pelIeHnr MaTeMaTUYeCKuX 3a/1a4.
Conepxanne npeqmera «Marematuka» 10-11 kiaccol
Auredpa
YucaoBble GyHKIUN
Omnpenenenne (¢GyHKIMW, CIOCOOBI ee 3amaHus, cBoWcTBa (yHkimil. OOpatHas ¢yHKIUS.
Tpuronomerpuyeckue PyHKuMU
YucioBasg OKpPYXHOCTb. JlIMHA Jyrd €IMHUYHOM OKpYKHOCTH. UucCioBass OKpPYKHOCTb Ha
KOOpAMHATHOM uiockocTH. CuHyc U kocunyc. TanreHc u koTanreHc. Tpuronomerpuueckue GyHKIHH
YHCIOBOTO apryMenTa. Tpuronomerpuyeckue GyHKIUH YTI0BOTO apryMeHTa. @opMyIibl IPUBEICHUS.
OyHKIMsA y = sin X, ee cBoiictBa M Tpaduk. DYHKIUA y = COS X, €€ CBOWCTBAa W Tpaduk.
[Tepuonuunocts GyHKIMIA y = sin X, y = cos X. [loctpoenune rpapuka pyaxmmii y = mf(x) u y = f(kx)
1o u3BecTHOMY rpaduky GyHKimu y = f(X). DyHKuum y = tg X U y = ctg X, UX CBOMCTBa U IpaduKy.
Tpuronomerpuyeckue ypaBHeHust
[lepBble mpeAcTaBlEHUS O PELICHHUH TPUTOHOMETPUUYECKUX YypaBHEHHMH. ApkkocuHyc. Pemenue
ypaBHeHHs cos t = a. ApkcuHyc. Pemienue ypaBHeHHs sin t = a. ApKTaHT€HC M apKKOTAHTEHC.
Pemenune ypaBHeHu tg x = a, ctg x = a. [Ipocrelilve TpuroHoMeTpruiecKkue ypaBHeHus. J[pa metona
pelIeHUs] TPUTOHOMETPUYECKUX YpPABHEHUM: BBEICHHE HOBOM IIEPEMEHHOM U pa3JIOKEHUE Ha
MHOkUTENU. OTHOPOAHBIE TPUTOHOMETpUYECKUE ypaBHeHU. [IpeobpazoBaHue TPUTOHOMETPUUECKUX



BbIpakeHU. CUHYC M KOCHHYC CYMMBI M Pa3HOCTH apryMeHTOB. DOpMysbl JBOHHOIO apryMeHTa.
@opmynbsl TOHMXKEHHS creneHH. IIpeoOpazoBaHume cymMM TPUTOHOMETPUYECKUX (DYHKUMH B
npousBeneHue. IlpeoOpazoBaHue TNPOU3BENCHUNH TPUTOHOMETPUYECKMX (YHKIMA B CYMMBI.
IIpousBoaHas

OmnpeneneHre YMCIOBOW MOCIEIOBATENBHOCTH M CIOCOObI ee 3amaHus. CBOMCTBAa YHCIOBBIX
nocieaoBarenpbHocTe. OmnpenesieHre mpeaesa MociaeqoBaTeabHOCTH. (CBOMCTBA  CXOIAIIUXCA
nocienoBarenbHocTel. Bpruucnenue npenenoB mocnenoBatenbHocTel. CyMMa  GECKOHEYHOM
reoMerpuueckoil mporpeccun. Ilpenen ¢yHkumu Ha OeckoHeyHocT. Ilpenen ¢yHkuuM B TOUKe.
[Tpupamenue aprymenta. Ilpupamienue QyHKiuu. 3agauu, NPUBOISAIINE K MOHATUIO MPOM3BOIHOM.
Omnpenenenne Npou3BOAHON. ANTOPUTM OTBICKAaHUS MPOU3BOAHON. Dopmysnsl nuddepeHpoBaHus.
[TpaBuna nuddepenuuponanus. HuddepenunpoBanne ¢ynkuuun y = f(kx + m). YpaBHenue
KacaTeJbHOM K rpa@uky (GYHKIMH. AJTOPUTM COCTaBJICHMSI YpaBHEHHS! KacaTEJbHOM K Trpauky
¢ynkumu y = f(x). Ilpumenenue nmpou3BOIHON Ui HcCleI0OBaHUS (PYHKIMI HAa MOHOTOHHOCTb H
skcTpeMymbl. [locTtpoenune rtpadukoB ¢Gynknmit. [IpuMeHeHHe TPOW3BOTHOW 1T OTHICKAHMSI
HauOOJBIINX U HAMMEHBIINX 3HAYCHUH BEJINYMH.
KoMOuHaTOpHKa U BEPOSITHOCTD.
[TpaBuno ymuoxenus. IlepectaHoBku u  ¢akTopuanbl. BplOOp HECKONBKHX — 3JIEMEHTOB.
bunomuaneubie ko3 punnentsl. CiyyaiiHble COOBITHS U UX BEPOSITHOCTH.

O0o0maroniee NoBTOpeHHE
CreneHu U KOPHHU.

Crenennbie pyHkuu [loHsITHE KOPHS n-ii CTENICHU U3 ACUCTBUTENBHOTO uncia. Oynkiuu B V PR

ux cBoiicTBa u rpaduku. CBoicTBa KOpHSA n-il crenenu. [IpeoOpazoBaHne BhIpaXKEHUH, COAEPKAIIIX
paaukanbel. O0600mIeHHe MOHATHS O MoKa3arene crteneHd. CTeneHHble (DYHKUMH, UX CBOMCTBA U
rpaduku.
[oka3zareabHas u Jorapupmudeckass GyHKIUA

[lokazatenpHas QyHKUUs, ee cBoiictBa u rpaduk. [lokazarenpHble ypaBHeHus. IlokasarenbHble
HepaBeHcTBa. [lonstue norapudma. Dynkmus y = logax, ee cBoiictBa u rpaduk. CBoicTBa
norapudmos. Jlorapupmuueckue ypaBHenus. Jlorapudpmuueckue HepaBeHCTBa. Ilepexon Kk HOBOMY
ocHoBaHuto Jsorapudma. JuddepeHuupoBanue moka3zaTeaIbHON H JIOTapUOMHUUESCKOW (HYHKIIHIA.
ITepBooGpa3Hasi u MHTErpaJl
[lepBooOpaznas. IIpaBuna oTbeickaHus TepBOOOpa3HbIX. Tabmuia OCHOBHBIX HEOMPEIEICHHBIX
MHTETpaJioB. 3ajauu, IPUBOSIINE K ITOHATHIO OIpeneIeHHOro nnrerpaia. Ilonsrue onpeneneHHoro
uHrterpana. @opmyna Hetorona — Jleitbnnma. Beruncnenue miomazaeit miockux Guryp ¢ moMoribio
OIpEEIEHHOT0 UHTErpaa.

JJIeMeHTbI MATeMATHYeCKOM CTATHCTHKH, KOMOMHATOPMKH W TeOPHMH BepPOSATHOCTE
Cratuctuueckass oOpabotka maHHbIX. [Ipocreiimme BeposiTHOCcTHBIC 3amauu. CoderaHuss u
pa3mernienusa. @opmyna 6unoma Horotona. CiydaiiHbie COOBITHS U MX BEPOSATHOCTH.

YpaBHeHuss u HepaBeHcTBa. CHUCTEMbl ypaBHEHUN U HEPAaBEHCTB. PaBHOCHIBHOCTH YpaBHEHHU.
OO6mme meTonbl pemieHuss ypaBHeHmi: 3ameHa ypaBHeHus h(f(x))=h(g(x)) ypaBuHenuem f(x)=g(x),
pas3yioKeHHEe Ha MHOXKUTENH, BBEJCHHE HOBOH NMEpEeMEHHOH, (yHKIMOHAIHHOrpadUUEeCKUHd METOI.
Perennie HepaBeHCTB ¢ OJHOU MepeMeHHONH. PaBHOCHMIIBHOCTh HEPABEHCTB, CUCTEMbI U COBOKYITHOCTH
HEPAaBEHCTB, HPpPALMOHAJIbHbIE HEPABEHCTBA, HEpaBeHCTBA ¢ MoAYIsIMH. CHUCTEMBl ypaBHEHUH.
VYpaBHEHUS U HEPABEHCTBA C TapaMETPaMHU.

O0o0marniee noBTOpeHHE

I'eomeTpust

AKCHOMBI CTepeoMeTpMH M MX cjeAcTBUs. [IpencraBieHue paszgena reoMETpUM — CTEPEOMETPUH.
OcHOBHBIE MOHATHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U UX CJEACTBUA. MHOrOrpaHHUKU: KYO,
napajuleJenunel, MpsIMOYToJIbHBIN Napajulelenunes, Ipusma, npsMas npu3Ma, IpaBUiIbHas MIPU3Ma,



nupamuzia, NpaBuibHas nupamuaa. MoaeaupoBaHue MHOTOTPAHHUKOB M3 Pa3BEPTOK U C IIOMOLIBIO
T€OMETPUYECKOIO0 KOHCTPYKTOPA.

IHapanneJbHOCTHL NPAMBIX M IUIOCKOCTeH. [lapayuielbHOCTH MPAMBIX, MPSAMON M IUIOCKOCTH.
[TapannensHble TpsiMble B mpocTpaHcTBe. [lapamnenbHOCTh MPSAMOM M IUIOCKOCTH. B3ammHoe
PacroI0kKeHUE NPSIMBIX B IPOCTPAHCTBE. YTOJ MEXAY ABYMS NPsAMbIMU. CKPEIMBAOLIUECS MIPSIMBIE.
Vel ¢ COHanpaBJIEHHBIMH CTOPOHAMM. YTOJ MEXIYy HPSIMBIMH. YTOJI MEXIYy ABYMS IPSIMBIMHU.
ITapamtenpsHOCTh TUIOCKOCTEH. IlapamtensHble 1IocKOCTH. IIpu3HaK mapaiiebHOCTH IJIOCKOCTEM.
CaolicTBa mapaymnenbHbIX IiockocTeil. Terpasnp. Ilapamwtenenunen. Terpasap. Ilapannenenumnen.
IlepnieHAUKYAAPHOCTL NPAMBIX M IUIOCKOCTeH [lepneHIuKyIsIpHOCTh MPSIMOW M ILIOCKOCTH.
[lepnenaukyisipHble NpsiMble B mpocTpaHcTBe. [lapamiensHble mnpsiMble, NEPIEHINUKYJSPHBIE K
IWI0CKOCTH. [Ipu3HAaK NEpPHEeHAMKYIIPHOCTH NPSIMOM M IJIOCKOCTH. Teopema O IIpsIMOW,
NEPNEHANKYJIIPHOM K IUIOCKOCTH. IlepneHaukynssp W HakiIOHHass. YTOJNI MEXAy MpsSMOH U
IJIOCKOCTBIO. PaccTosiHue OT TOYKHU 10 IUIOCKOCTH. TeopeMa 0 Tpex NEPHEHAUKYIIIpax. YToJI MEXKIY
OpsAMOM M IUIOCKOCTBIO. JIByrpanubelii yros. llepnmenaukynspHocTs riockocted. I[Ipusnak
NEPHEHAUKYJIAPHOCTH IBYX IUIOCKOCTed. IIpsAMoyronpHeli napamienenunen. MHOrorpaHHUKH
IlonssTne MHororpannuka. [Ipmsma. Ilmomane nmoBepxHoctn mnpusmbl. Ilupammpa. [IpaBunbHas
nupamuza. YcedeHHas nupamuzga. lhiomans NoOBEpXHOCTHM ycedeHHOW mnupaMuibl. IIpaBunbHbIC
MHOTOrpaHHMKU. CumMmeTpus B mpocTpaHcTBe. [IoHsATHE NMpaBUIBHOIO MHOTOTPAaHHUKA. DJIEMEHTBI
CUMMETPUU IIPABUIIBHBIX MHOTOI'PAHHUKOB.

BekTopsl B mnpocrpancrBe Ilonstue Bekropa B mpoctpaHcTBe. [loHsTHe BekTOpoB. PaBeHCTBO
BEKTOpOB. CJI0KEHHE M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. CymMMa HECKOJIBKUX
BekTOpoB. KosumueapHeie BekTopel. Kommutanapueie BekTtopel. [IpaBwiio napamnenenunena.
Pa3noxenue BeKTOpa 110 TpeM HEKOMILIAHAPHBIM BEKTOPaM.

HUrorosoe nmosropeHue. AKCHOMBI CTEPEOMETPUM W MX CIeACTBUA. [lapamnenbHOCTh NpsMBIX H
miockocre. Teopema O Tpex NEpPHEHAUKYISAPAaX, Yroa MEXAYy IPSAMOM M INUIOCKOCTBIO. BekTopsl B
IIPOCTPAHCTBE, NX NPUMEHEHHUE K PEIICHHIO 33]1a4.

Meroax koopauHatr B npocrpancrse. /JIBuaxenus. IIpsamoyronbHas cucrema KOOpAMHAT B
IIpOCTpaHCTBE. PaccTosiHMEe MeXIy TOYKamMu B IPOCTpaHCTBe. Bekrtopel B mpocTtpaHctBe. JlnnHa
BeKTOpa. PaBeHCTBO BEKTOpOB. Ci0’KE€HUE BEKTOPOB. YMHOKEHUE BEKTOpa Ha 4ucio. KoopauHarsl
BekTOpa. CKalsipHOE TPOU3BEEHUE BEKTOPOB.

Huaunap, konyc, map OcHOBHBIE 3JIeMEHTHI cepsl U mapa. B3anMHoe pacnonioskeHue cdepsl U

IUIOCKOCTH. MHOTIOrpaHHUKH, BOUCAHHbIE B cdepy. MHOrorpaHHUKH, OMHCAHHBIE OKOJIO C(eEphl.
[umuuap 1 koHyc. OUrypsl BpaicHus.
Oobembl Tes. Ilonatue o6bema u ero cBoiictBa. OOBeM UWIMHIpA, HPSAMOYTOJIBHOTO
napamenenunena u npusmsl. [punnun Kasansepu. O6bem nupamuisl. O60beM KOHYCa U yCEUEHHOTO
koHyca. O0beM miapa u ero yacteil. Ilnomans moBepXHOCTH MHOTrOrpaHHUKA, LWJIMHIpa, KOHYCA,
YCEUYEHHOr0 KOoHyca. [1nomans moBepXHOCTH 11apa U €ro 4acTe.

HTorosoe noBropeHue Kypca reoMeTpuu

Y4eOHO-TeMaTHYECKOE IJIAHUPOBaHUE Y4e0HOro npeamera «MaTteMaTukay,
B TOM 4MHcJie ¢ yueToM padoueii [IporpaMmmbl BociUTaAHUS

MBOY COLI Ne53 r. Kuposa
10 k1acc 6 yacoB B Heaer0 = 204 yaca B roj

B T.4.
Ne Paznen KoJ1-Bo yacoB | KOHTP.
padot
1. IToBTOpEHME 4 -

BocrmmraTenbHEBIE 3a1a4UH:

® YCTAHOBJICHUC JOBCPHUTCIbHBIX OTHOIICHHUH MCKIAY




YUUTENEM U €ro YYEeHHKaMH, CIIOCOOCTBYIOIIUX MO3UTUBHOMY
BOCTIPHSITHIO y4YaIIUMHUCS TpPeOOBaHMKH W TPOCHO YUHTEIS,
NPUBJICUCHUIO HMX BHUMAaHMA K OOCYXIaeMOH Ha YpOKe
uH(bOpMallny, AKTUBU3ALIMU X [T03HABATEJILHOMN 1E€ATEIbHOCTH;

JlelicTBUTENIbHBIE YUCIIA

BocrnmmrarenbpHble 3a1a4Un:

. MoOyXKJIEHHE MIKOJLHUKOB  COONIIOJIaTh Ha  YpOKe
OOLIeNpUHATEIE HOPMBI TOBEACHHS, MpaBWiIa OOIICHUS CO
cTapmiMMHu  (YYUTENsIMH) U CBEPCTHUKAMHU (LIKOJBbHUKAMH),
MPUHIUILI YICOHOW TUCIUTUIMHBI M CAMOOPTaHU3aINH;
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BBenenue B reomeTpuio

BocrnurarenbpHble 3a1a4Un:

. MPUBJICUCHUE BHUMAHUS IIKOJIBHUKOB K II€HHOCTHOMY
aCIEeKTy HM3Yy4aeMbIX Ha YpOKaxX SIBJICHUM, OpraHu3aius Hux
paboThl ¢ TIOJIy9aeMOM Ha YPOKE COIUAIbHO 3HAYUMOU
uHpopMaruei - WHULIUUPOBAHUE ee o0CyXKIeHHs,
BBICKA3bIBAHUSl YYallUMUCA CBOETO MHEHHUS IO €€ IOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS;

[TapanienbHOCTb MPSIMBIX U MJIOCKOCTEH

BocnurarensHble 3a1a4u:

. noOyKJIeHHE UIKOJIbHUKOB  COONII0JIaTh Ha  ypoKe
OOLIeNpUHATEIE HOPMBI TOBEACHMS, TMpaBWiIa OOIICHUS CO
cTapmuMH  (YYUTENsIMH) U CBEPCTHUKAaMHU (IIKOJIbHUKAMU),
MIPUHLIUIIBI Y4€OHOM TUCIUIUIMHBI U CAMOOPTaHU3alINY;

. OpraHHU3aIHs medcTBa MOTHBHUPOBAHHBIX u
SPYAMPOBAHHBIX  YYallUXCS  HAA  HUX  HEYCHEBAIOUIUMU
OJIHOKJIACCHMKAMH,  JAlOIIer0o  IIKOJbHUKAM  COI[HAIBHO
3HAYMMBIN OTBIT COTPYAHUYECTBA M B3aUMHOM MMOMOIIIH;

19

Yucnosble QyHKIUH.

BocnurarenbsHble 3a/1a4n:

. MOOYXKJIEHHE  IIKOJILHUKOB  COOJIIOJIaTh Ha  YpOKe
OoOLIeNpUHATEIE HOPMBI TOBEACHMS, TMpaBWiIa OOIICHUS CO
crapmuMu  (YUYUTEISIMHA) M CBEPCTHUKAMH (ITKOJHbHUKAMH),
MIPUHLIUIBI Y4eOHOM TUCIUILUIMHBI U CAMOOPTaHU3aIINH;

TpuronomeTprudeckue GyHKIHH

BocnurarenbHbie 3a1a4n:

. MOOYXKJIEHHE  IIKOJILHUKOB ~ COOJIIOJIaTh HA  YpOKe
OOIIETIPUHATBIC HOPMBI TIOBEACHHS, MpaBWiIa OOIICHUS CO
crapmuMu  (YUYUTEISIMU) M CBEPCTHUKAMH  (ITKOJIHbHUKAMH),
MIPUHIIAIIBI YIeOHOW TUCITUTUIMHBI B CAaMOOPTaHU3aIINN;

. OpraHu3aIus medcrBa MOTHBHUPOBAHHBIX u
SPYAMPOBAHHBIX  YYaIUXCS  HAJA WX  HEYCIEBAIONUMHU
OJIHOKJIACCHMKAMH,  JAloIIero  IIKOJbHUKAM  COIMAIIBHO
3HaYUMBIN OMBIT COTPYAHUYECTBA M B3aUMHOM ITOMOIIY;

. WHUIUUPOBAHUE U TOAJEP)KKA HCCIEeI0BATEIbCKON
JIESITEIbHOCTH _ IIKOJPHUKOB B paMKaX pealu3alld UMU

24




WHAMBUIYAJIbHBIX U TPYIIIOBBIX MCCIIENOBATEIbCKUX IPOEKTOB,
YTO JacT IIKOJbHUKAaM BO3MOKHOCTh IPHOOPECTH HaBBIK
CaMOCTOSITENIbHOTO PEIICHHUs TEOPETUYECKON MPOOIEeMbl, HABBIK
TeHepUpOBaHUs U OQOpPMIIEHHUS COOCTBEHHBIX HJIEH, HaBBIK
YBOKUTEIHFHOTO OTHOIIEHUS K Uy)KUM UAESIM, O(pOPMIICHHBIM B
pabotax  Apyrux  HccienoBaTesield, HaBBIK  MyOJUYHOTO
BBICTYIUICHHsI [lepell ayIuTOpHEW, apryMEHTHPOBAaHUA W
OTCTAauBaHUs CBOCH TOUKH 3PECHHUS

IlepneHqUKYISIPHOCTD NPSMBIX U INIOCKOCTEN

BocrnurarenbHbIE 3a/1aUK:

. noOyX/JeHWe IIKOJIBHUKOB COONIOJaTh Ha  ypOKe
OOIIETIPUHATBIE HOPMBI TOBEACHMSA, MpaBUia OOLICHUA CO
cTapmiMMH  (YYUTENSIMHU) U CBEPCTHUKAMHU (IIKOJbHUKAMU),
NPUHIMIG] Y9eOHON NMCIMILIMHBI M CAMOOPTaHu3aIliH;

19

TpuronomeTpuyeckue ypaBHEHHUS

BocrnurarenbHbIE 3a/1aUK:

. noOyKJIeHHE UIKOJBHUKOB  COONIIOJIaTh Ha  ypoOKe
OOILIEPUHATEIE HOPMBI TOBEACHHS, TMpaBWiIa OOMICHUS CO
cTapmuMu  (YYUTENsIMU) U CBEPCTHUKAaMHU (IIKOJIbHUKAMU),
MPUHIIUIBI YIeOHOUW TUCIUILUIMHBI M CAMOOPTaHU3aIINN;

12

[TpeoOpazoBaHKre TPUTOHOMETPHUIECKUX BhIPAKEHUN
BocrnuraTteabpHbIC 3a/1aUn:

. OpraHu3aLus medcrBa MOTHUBUPOBAHHBIX u
SPYAUPOBAHHBIX  y4YallUXCS  HAJ WX  HEYCIEBAIOIUMU
OJJHOKJIaCCHUKAMM, JAKOIIETO IIKOJbHUKAM  COLIMAJIbHO
3HAYMMBIN ONBIT COTPYAHUYECTBA U B3aUMHOW MOMOIIIY;

21

10.

MHoOrOorpaHHuKu

BocnurarensHeie 3a1a4n:

. noOy)XKJIeHue UIKOJIbHUKOB  COOJII0JIaTh Ha  ypoOKe
OOIIENPUHATBIE HOPMBI IOBEJACHMSA, IIpaBUIa OOLIEHHUA CO
cTapmiMu  (YYUTENsIMH) U CBEPCTHUKAaMHU (IIKOJbHUKAMU),
HPUHIUIBI Y4eOHOH AUCIUIIIMHBI U CAaMOOPIaHu3aliHy;

. UHULIMMPOBAHUE M MOJAEPKKA HCCIIEA0BATENbCKOM
JeSITEeNbHOCTH IIKOJBHUKOB B paMKax pealu3alud HUMH
WH/IMBUAYAJIBHBIX U TPYNIOBBIX HCCIIEA0BATENbCKUX MPOEKTOB,
YTO JacT IIKOJbHUKAM BO3MOXXHOCTb TNPUOOPECTH HaBBIK
CaMOCTOSITENIBHOTO PELICHUs TEOPETUYECKON MpOoOIeMbl, HaBBIK
reHEepUpOBaHUS M O(GOpPMIIEHUS] COOCTBEHHBIX MJEH, HaBBIK
YBKUTEIBHOIO OTHOILEHUS K 4y)KUM UAESIM, O(OPMIICHHBIM B
pabotax JApyrux HcCileqoBareself, HaBBIK  ITYOJIUYHOTO
BBICTYIUICHHUSI Tepell ayIuTOpHeW, apryMEeHTHpPOBAHUSA W
OTCTaMBaHUs CBOCH TOUKH 3pEHHS

14

11.

KommekcHble uncia

BocrnuraTeabpHbIe 3a/1aUn:

. noOy)KJIeHHE UIKOJBHUKOB  COONIIOaTh Ha  ypoKe
OOIIENIPUHSATHIC HOPMBI TOBEJICHMS, TpaBWiIa OOIIEHUS CO




cTapiiuMu  (YYUTEISIMU) M CBEPCTHUKAMH (LIKOJIbHUKAMH),
MPUHIUIBI YI€OHOW TUCIUTUIMHBI U CAaMOOPTaHU3aINH;

12. [IpousBoaHas 35 2
BocnurarensHble 3a/1a4n:

. MoOyKJIeHHe UIKOJIBHUKOB  COONIIOJIaTh Ha  ypOKe
OOLIeNpUHATEIE HOPMBI TOBEACHMS, TMpaBWiIa OOIICHUS CO
cTapmiuMu  (YYUTEISIMU) M CBEPCTHUKAMH (LIKOJIbHUKAMH),
MPUHLUIBI Y9eOHOW TUCIUILUIMHBI M CAMOOPTaHU3alINH;

13. Komb6unaropuka 1 BEpOSITHOCTb 7 -
BocnurarensHble 3a/1a4n:

. MIPUBJICYECHHE BHUMAHHUS HIKOJbHUKOB K IHEHHOCTHOMY
aCTeKTy HW3y4aeMbIX Ha YypoKaxX SBIEHUH, OpraHu3anus HuX
paboThl C TONMy4aeMol Ha YpOKe COLMAIbHO 3HAYMMOMN
uHbopMalmeli  —  MHULIUUPOBAHHE €€  OOCyXIeHus,
BBICKA3bIBAHUS YYAlllMMHUCS CBOET0 MHEHHUS IO €€ TOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOIIICHUS;

. noOyKJIeHHE UIKOJBHUKOB  COONIIOJIaTh Ha  ypoOKe
OOILIEPUHATEIE HOPMBI TOBEACHHS, TMpaBWiIa OOMICHUS CO
cTapmuMu  (YYUTENsIMU) U CBEPCTHUKAaMHU (IIKOJIbHUKAMU),
MPUHIIUIBI YIeOHOUW TUCIUILUIMHBI M CAMOOPTaHU3aIINN;

14. BekTtops! B mpocTpaHCcTBE 8 1
BocnurarensHble 3a/1a4n:

. noOy)KJIeHHE UIKOJBHUKOB  COONIOaTh Ha  ypoOKe
OoOLIeNpUHATEIE HOPMBI IOBEACHMS, MpaBWiIa OOIICHUS CO
cTapmuMu  (YYUTENsIMU) U CBEPCTHUKAMHU (IIKOJIBbHUKAMU),
MIPUHLIUIBI Y9eOHOM TUCIUILUIMHBI U CAMOOPTaHU3alINHY;

15. [ToBTopenue kypca 10 kimacca 5 1
BocnurarenbHble 3a1a4U:

. OpraHu3aLus medcTBa MOTHUBUPOBAHHBIX i
SPYIUPOBAHHBIX  y4YalMXCS  HAJ  HUX  HEYCHEBAIOIIUMH
OJHOKJIACCHUKAMM,  JalOIero  IIKOJIBHHKAM  COIMAJIbHO
3HAYMMBIN ONBIT COTPYAHUYECTBA U B3aUMHOW MOMOIIIY;

UTOoro 204 15

Conepxkanne mnpeamera «Marematuka» 11 kiaace (yriyOJieHHBbII
ypoBeHb) 204 yaca
Auareopa. [loBTopenue.

I'naal. MHorouwieHbl(64)
I'maBa 2. Crenenu n kopHu. Ctenennbie pyHkumu. (244)

IlonsiTve KOpHS N-i CTENEHU U3 NEHCTBUTENBHOTO yncia. Oynkuun 2B MG ux cBoiicTa n rpaduKu.

CpoiicTBa KOpHsS n-ii creneHu. [IpeoOpa3oBaHue BbIpakeHUH, cojepKaluX pajukaibl. O6oOiieHue
MIOHATHS O MOKazarese creneHu. CTeneHHble PyHKIMU, UX CBOWCTBA U IpaUKH.
I'nasa 3. [loka3arenbHas u Jorapupmuyeckas pynkuuu (354)



Iloka3zarenbHas ¢yHKuus, ee cBoiictBa u rpaduk. Ilokazarenbhble ypaBHeHus. IlokasarenbHble

HepaBeHcTBa. [lonsTue norapudma. Gynkuus y = logaX, ee cBoiictBa u rpaduk. ColicTBa jJorapudpmos.
Jlorapudpmuueckue ypaBHenus. Jlorapudpmudeckue HepaBeHCTBa. llepexoq K HOBOMY OCHOBAHHIO
norapudma. uddepenuupoBanne nokasareabHOH H JorapupmMuueckont GyHKINN.

I'naBa 4. IlepBooOpa3nasi u unTerpaJ (94)

IlepBooOpasnas. IlpaBunma OTBICKAaHHS MEPBOOOpPa3HBIX. TabiuIa OCHOBHBIX HEONPEAETICHHBIX
MHTErpajgoB. 3ajadu, MPUBOASAIIME K IOHATHUIO ONpeneNeHHOro uHrerpaia. [loHarue ompeneneHHOro
unterpana. @opmyna Heiorona — JleliOHuna. Beruucnenue riomanei miockux ¢Guryp ¢ HOMOIIbIO
ONPENIETICHHOTO UHTErpaa.

I'naBa 5. JneMeHTBI MATEMATHYECKOIN CTATHCTUKU, KOMOMHATOPUKYU U TEOPUM BepPOSTHOCTEH (94)
Craructuueckas oOpaboTka maHHbIX. [Ipocreiimme BeposTHOCTHBIE 3aauu. CoyeTaHus U pa3MeIICHUsI.
®opmyna 6unoma Hetotona. Cryyaiinbie COOBITUSL M KX BEPOSATHOCTH.
I'naBa 6. YpaBHeHnusi u HepaBeHcTBa. CucTeMbl ypaBHeHU M HepaBeHCTB (334)
PaBHOCMIIBHOCTH ypaBHeHUI. OOIIMe METOBI PENICHUsT YpaBHEHUI: 3aMeHa ypaBHeHHs h(f(x))=h(g(x))
ypaBHeHueM  f(x)=g(x), pa3nokeHne Ha  MHOXHTEIH, BBEJICHHE HOBOHW  IIEPEMEHHOM,
¢yHkumoHanbHOTpaguueckuii Meron. PerieHue HepaBeHCTB ¢ OJHOM NepeMeHHOW. PaBHOCHMIIBHOCTB
HEPaBEHCTB, CHCTEMbl M COBOKYIHOCTH HEPAaBEHCTB, MPPALMOHAJIbHBIE HEPABEHCTBA, HEPABEHCTBA C
MonysssMU. CrucTeMbl ypaBHEHUN. Y paBHEHUS U HEPABEHCTBA C ITapaMeTPaMHU.
Oo0o0mariee nopropeHue (64yacos)
I'eomeTpus.

MeTo4,KoOpaVHATB NPOCTPaHCTBe. ABmkeHna(1 3 4)

[exapToBbl KOOPAMHATEI B IPOCTPAHCTBE.

[TpsimoyrosibHas cucreMa KOOpJAWHAT B IPOCTpaHCTBE. BekTopsl B mpocTpaHcTBe. [[nMHA BeEKTOpa.

PaBeHcTBO BekTOpOB. CIlIOKEHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. PaccTosHue Mexnay

TOYKAMH B IIPOCTPAHCTBE.

Koopaunatel BekTopa.

CBsi3p MEX]ly KOOpJIMHATAMH BEKTOPOB M KOOPJIAMHATAMU TOYEK.
[Ipocreiimue 3a1aun B KOOpAUHATAX

CkansipHO€ MTPOU3BE/IEHNUE BEKTOPOB.

Yron Mexay BeKTOpaMu.

CkasnsipHOe nIpou3Be/ieHre BeKTOPOB

@dopMyia BbIUMCIEHUS YITI0B MEXAY TIPSIMBIMU U IJIOCKOCTSIMHU.

YpaBHeHus cepbl U MIOCKOCTH.

OcCHOBHa4 L1eJIb — 3aKPeIUTh U3BEeCTHBIE YUalUMCS U3 Kypca IJIaHUMeTPUM CBeJleHUsI O BeKTOpax
Y [IeMCTBUSX HaJ, HUMH, BBECTH IOHSITUE KOMIUIAHADHBIX BEKTOPOB B MPOCTPaHCTBE U pacCMOTPETH
BOIIPOC O Pa3/ioyKeHWH TH060ro BeKTopa 1o TpeM HeKOMILIaHApHBIM BEKTOPaM.

Bosiee mospoOHO paccMaTpWBAKOTCS BOTIPOCHL. XapaKTepHble i BEKTOPOB B TPOCTPAHCTBE:

KOMILJIAHAPHOCTb BEKTOPOB, MPAaBWJIO Mapasiiesienuresia CI0’KeHHs TpeX HeKOMILJIaHaPHBIX BEKTOPOB,

pas/iokeHHe BeKTOpa 10 TpeM HeKOMILJIaHapHbIM BEKTOpaM.

OcHoBHad 1leflb — COPMHUPOBaTH YMEHHE Y4aluXCs TMPUMEHSTb BeKTOPHO-KOOPAMWHATHBIN
MeTO/| K peLIeHHI0 3a7iauy Ha BbIYMC/IEHWE YIVIOB MeXZAY IPSMbIMA U IJIOCKOCTSIMU WM PacCTOSTHUM
MeXXy IByMSI TOUKaMH, OT TOYKH /IO IIJIOCKOCTH.

[anHblli pasfen sBasgeTcs MNpsSMbIM IPOJO/DKEHWeM Mpezblayliero. Beogutca mnoHsaThe
TIPSIMOYTOJIbHOM CHUCTeMbl KOOPAMHAT B MPOCTPAHCTBe, AAIOTCS OMpe/ie/ieHus KOOPAWHAT TOYKU U
BEKTOpa, pacCMaTpUBAlOTCS IMpOCTeMIlMe 3a/auyd B KOOpAMWHATax. 3aTeM BBOJWTCS CKassipHOe
npou3Be/ieHe BeKTOpOB (0e3 [oKa3aTenbCTBa, CM. TUIAHUMETPHIO) W BBIBOASTCS (DOPMYJbI ISt
BbIUMC/IEHNs YIJIOB MeXJy [ABYMs MPSIMbIMHM, MeXAY MNPsSMOM M IJIOCKOCTBIO. JlaH Takke BBIBOJ,
yPaBHEHHUSI MJIOCKOCTU U (POPMYJIbl PACCTOSIHUS OT TOUKH /10 TJIOCKOCTH.

B KoH1je pa3ziena u3y4yaroTcs ABW)KEHHS B IPOCTPAHCTBe.

LlenTpasnbHasi, oceBasi, 3epKasibHasi ciMMeTpuH. [Ipeobpa3oBaHue momoous

Tenawn nosepxHoCTBpALLEHMA. LinnnHap, KoOHyC 1 wap (194)

Oumuuap.Iliomass MoBepxXHOCTUA LIUIMHAPA




Konyc. OcHoBaHue, BbICOTa, O0OKOBasi TOBEPXHOCTh, 0Opa3ytoiasi, pa3Beptka. OceBble CeUeHUs
Y CeueHUsl Tlapasiie/ibHble OCHOBAHHUIO.

[Tno1aib MOBEPXHOCTH KOHYCa

YceueHHBIN KOHYC

[Tap u cdepa, ux ceueHus.

YpaBHeHue cdepbl

B3aumHoe pacrionoxeHue chepbl U TJIOCKOCTU

KacaTtenbHast riiockocTs K cdepe.Ilnomjazib cdepsl.

Cdepa, BrivicaHHas ¥ OTMCaHHasi B KOHUUECKYHO TTOBEPXHOCThb

OcHOBHad 1ie/lb — AaTh YYallUMCsl CUCTeMaTUueckue CBefleHHsi 00 OCHOBHBIX Teslax U
MOBEPXHOCTSIX BpallleHUs - LWIMHAPe, KOHyce, cdepe, 111ape.

V3yueHre Kpyr/bIX Tel W WX TOBEPXHOCTel 3aBeplliaeT 3HAKOMCTBO YUallUXCS C
OCHOBHBIMU TIPOCTPAaHCTBeHHbIMU (urypamu. BBoOAsSTCS TIOHATHS LWIMHAPUYECKOW U
KOHMUEeCKOW TOBEPXHOCTeH, L[WIWH/Pa, KOHYCa, yceueHHOro KoHyca. C TMOMOIIbI0 pa3BepToK
OTIPe/IeJISFOTCS TIUIOIIAIM UX OOKOBBIX TOBEPXHOCTEH, BBOZSTCS COOTBETCTBYIOIIHME (hOPMYIIbI.
3arem [JatoTcs oripeZiesieHUst cepbl U 11apa, BBIBOAWUTCS YpaBHeHHe Cepbl U C ero MOMOILbI0
WCCIelyeTCsl BOMPOC O B3aUMHOM pacrosioxkeHUu cdepbl U TI0CKOCTU. [lnoiaab cdepsr
oripejiesisieTCsl  KakK Tpefiell  TIOC/e/[0BaTelbHOCTA  TUIOLaZiell OIMCAHHBIX OKOJIO  Cepbl
MHOTOTPDaHHUKOB TIPH CTPEMJIEHWM K HYJII0 HauOOJbIero pa3Mepa Kak[jouW rpaHu. B 3amauax
pacCMaTpUBAIOTCSl pa3/iiuHble KOMOWHAI[UM KDPYTJIBIX TeJl U MHOTOTPDAaHHUKOB, B UaCTHOCTH,
OTMCaHHbIe U BIMCaHHbIe TIPU3MbI U TTUPaMU/bI.

O6bembITeN 1 MIOLLAANNX NOBEPXHOCTEN(2 34)

ITousiTe 06 o6beme Tenna. OTHOIIEHHe 00BEMOB MOJ00HBIX TeI.

dopmynbl 06bemMa Kyba, MPSMOYTOJBHOTO Tapasiesendrea, MpyU3Mbl, MUIMHAPA. DopMYyJbI
obbeMa mMpamMuel U KoHyca. DopMysbl TUIOIAAM TIOBEPXHOCTEM LWIMHApPAa W KOHYCA.
dopmysiel 06BEMa I11apa U TUIOIAAU ChephI.

OcHOBHas _11eJib — BBECTU TIOHSITHe 00BEMA Tesla ¥ BLIBECTH (DOPMYJIbI /ISl BLIUKC/IEHUS
00BbEMOB OCHOBHBIX MHOTOTDAaHHMKOB W KpYI/IbIX Te. IloHATHe 0OBEMa Teja BBOJAUTCS
aHA/IOTUYHO TIOHSITUIO TUIOLIAZM TIIOCKOM (urypel. PoOpMynupyrOTCS OCHOBHBIE CBOWMCTBA
00BbEMOB M Ha UX OCHOBe BBIBOJUTCSA (opmysia 00BEMa MPSIMOYTOJbHOTO Tapasiesenuresa,
NpsIMOM  TIpU3MbI U [WIMHpPa. Popmyrnbl 00BEMOB JPYrUX Ten BBIBOASTCS C TTOMOIIBIO
WHTerpasbHOM (opmysel. dopmyna o00béMa I1apa MCIOMB3YeTCs AJsT BBIBOAA (OPMYJIbI
rioiagu chepsl
NoeTOpeHuekypcareometpm3a 10 = 11 knacc( 1 34acos)

OcHOBHas 11e/lb — TOBTOPUTB M 00001UTL MaTepuall, u3ydeHHsblid B 10-11 kaccax.

Y4eOHO-TeMaTHYECKOE IVIAHUPOBaHME Y4eOHOTro npeaMera «MaremaTuka,
B TOM 4HCJIe ¢ ydeToM padoyeil [IporpaMMbl BOCIUTAHUSA

MBOY COILI Ne53 r. KupoBa

11knace

6 yacoB B Hegearo = 204 yaca B roa

B T.4. KOHTp.

Ne | Pa3zmen KoJ1-Bo uacoB
padoT

1. | IloBTOpeHue 6 -
BocmurarenbpHble 3a1aun:

® YCTaHOBJICHHUE IOBEPUTEIIbHBIX OTHOIIEHUN MEXKIY
YYHTEIEeM H  €ro  YYCHHKaMH, CIIOCOOCTBYIOIIHUX
MMO3UTUBHOMY BOCTIPHUSATHIO YYaIIUMHUCS TpeOOBaHUN U
Mpochd  yuuTelNsA, TPHUBICYCHHUIO WX BHUMAaHUA K
o0Ccy)X/1aeMOli Ha ypoke HMHGMOpMAaIlMu, aKTUBHM3AIUHd HX




MO3HABATCIILHOM ACATCIBbHOCTH,

MHoro4jeHb!

BocnurarenpHble 3a0a4n:

. noOy>KJIeHNE MIKOJILHUKOB COOJIONATh Ha YpPOKe
OOMICTPUHSATHIC HOPMBI MTOBEACHHUS, TIPABHUIIA OOIICHUS CO
CTapIINMH (yauremnsimu) 51 CBEPCTHUKAMHU
(WIKOMbHUKAMM), TPUHLMUIB y4eOHOW AUCHUIUIMHBI U
caMOOpTraHU3alNH,

10

MeTto 1 KOOpAMHAT B IPOCTPaHCTBE. JBHKEHUS
BocmnurarenbpHble 3a1aUu:

. no0yX/IeHHe MIKOJIbHUKOB COOJIOAAaTh Ha YpOKe
OOIIeTPUHATHIE HOPMBI MMOBEACHUS, MTPaBHia OOIIEHUS CO
CTapIIUMH (yuuTensimn) u CBEPCTHUKAMH
(IWKOMbHUKAMM), OPUHLUIB Yy4eOHOW JUCUMIUIMHBI U
caMOOpraHu3aluy;

15

[TepBooOpasnas u uHTErpal

BocnurareapHbIe 3a0a4U:

. moOyX/JeHNE IIKOJLHUKOB COOJIIOAATh Ha YpPOKE
OOMICTIPUHATHIC HOPMBI ITOBEACHHUS, TIPABHIIA OOIICHUS CO
CTapIINMHU (yuurensimm) 51 CBEPCTHUKAMU
(WIKOMBHUKAMM), TPUHLIMUIB Y4eOHOW AUCHUIUIMHBI U
caMOOpraHu3allly;

. IIPUBJICYCHHE BHUMAaHUS LIKOJIbHUKOB K
[IEHHOCTHOMY acCIleKTy H3y4aeMbIX Ha YpPOKax SBJICHUH,
OopraHm3anusi WX pabOTBl C TMOJIy4aeMOlW Ha YpOKe
COILIMATHHO 3HAYMMON WH(pOpMaIIMEl — UHUITUUPOBAHUE €€
00CYXKIIeHHsI, BHICKA3bIBaHUS yYAIIUMHUCS CBOETO MHEHHSI
TI0 €€ MOBOJTY, BEIPAOOTKH CBOETO K HEH OTHOILICHUS;

Crenenu u kopHH. CTeneHHble PYHKUINN
BocnurarenbHbie 3ama4n:

. noOy>KJIeHNEe MIKOJILHUKOB COONIONATh Ha YpPOKe
OOIIePUHATHICE HOPMBI MTOBEACHHUS, MIPAaBHIa OOIICHUS CO
CTapUINMHU (yauremnsimu) u CBEPCTHUKAMHU
(IKOJbHUKAMU), TPUHIUIBI y4eOHOW MUCIMIUIMHBI |
CaMOOpraHu3allny;

24

Tena BpalleHus: UMIMHIP, KOHYC, I1ap

BocmurarenpHble 3a1aun:

. noOy>kKJIeHNe LIKOJILHUKOB COONIOAATh Ha YpOKe
OOIIENPUHATHIE HOPMBI TTOBEICHUS, TTPaBUiIa OOIIECHUS CO
CTaplIUMHU (yuuTensimn) " CBEpCTHUKAMU
(IIKOMHHUKAMM), TPHUHLIMUIB y4eOHOW JUCIMUILIMHBI |
caMOOpraHu3allly;

. MHULMAPOBAHUE U MOJAEPIKKA UCCIIEI0BATEIbCKON
NEATENbHOCTH IIKOJBbHUKOB B paMKaxX peaju3alud UMU
WHIUBHUIYAIBHBIX W TPYNIOBBIX  HCCIEIOBATEIBCKUX
MPOEKTOB, 4YTO  JAaCT  INKOJbHUKAM  BO3MOXKHOCTh
MPHOOPECTH  HABBIK  CAMOCTOSATEIBHOTO  PEIICHUS
TEOPETHUUECKONH TpOOIeMbl, HABBIK TEHEPUPOBAHUA U
odopmiieHHs COOCTBEHHBIX HJCH, HABBIK YBAKHUTEIHLHOTO
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OTHOLICHUS K YY)KUM HJesiM, 0()OpPMIIEHHBIM B paboTax
IPYyTUX uccieioBaTenei, HaBBIK yOJIMYHOTO
BBICTYIUICHHSI TIEpE] ayIUTOpUEH, apryMEHTHPOBAHUS H
OTCTAUBAHUS CBOCH TOUKH 3PCHUS

[TokazarenbHas u orapudmMudeckas GyHKIUNA
BocmnurarenpHble 3a1aUu:

. no0yX/IeHHe MIKOJIbHUKOB COOJIOAAaTh Ha YpOKe
OOIIEeNPUHATHIE HOPMBI [TOBEJICHHS], IIPAaBUIa OOILEHUS CO
CTapIIUMHU (yuuTensimn) u CBEPCTHUKAMU
(IWKOMbHUKAMM), TPUHLUIB Yy4eOHOW JUCUMIUIMHBI U
caMOOpraHu3aluy;
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DneMeHTbl KOMOWHATOPUKU, CTAaTUCTUKU U TEOPHUH
BEPOATHOCTEM

BocnurarensHble 3agaun:

. noOy>KJIeHNe MIKOJILHUKOB COONIONATh Ha YpPOKe
OOMIETPUHATHIC HOPMBI MTOBEACHHUS, TTPABHIIA OOIICHUS CO
CTapIINMHU (yauremnsimm) u CBEPCTHUKAMHU
(IIKOJIbHUKAMU), TPUHIMIBI y4eOHOW MUCIMIUIMHBI |
camMOoOpraHu3aluy;

. MIPHUBJICYCHHC BHUMAaHUS IIKOJIEHUKOB K
[IEHHOCTHOMY AaCTeKTy W3ydaeMbIX Ha YpOKax SIBJICHUH,
opraHm3anusi WX padOThl C TMOJTy4aeMod Ha YpOKe
COLIMAJIbHO 3HAYMMOU WH(pOpMalIMel — UHUITUUPOBAHUE €€
0OCYXKJIeHHsI, BHICKA3bIBaHHS yYallUMHUCS CBOETO MHEHHSI
110 €€ MOBOJTY, BEIPAOOTKH CBOET0 K HEH OTHOILICHUS;

OOBeMbl TeJ U TUIOIAAN TOBEPXHOCTEH

BocmmurarenbpHble 3a1aUu:

. noOy>kKJIeHNE LIKOJILHUKOB COONIOAATh Ha ypOKe
oOUIeTPUHATHIE HOPMBI MTOBEACHUS, MIPaBUia OOIICHUS CO
CTapIIUMHU (yuuTensimn) u CBEPCTHUKAMU
(IWKOMbHUKAMM), TPUHLUUIB Yy4eOHOW JUCLMIUIMHBI U
caMOOpraHu3aluy;

. opranuzanus medcrBa  MOTUBHPOBAaHHBIX U
SPYAUPOBAHHBIX Y4YalIUXCA HAJ HUX HEYCHEBAIOIIUMHU
OJIHOKJIACCHUKAaMU, JalIIero IIKOJIbHUKAM COLHUAIBHO
3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIY;

. IIPUBJICUECHHE BHUMAaHUS IIKOJILHUKOB K
LIEHHOCTHOMY AaCHEKTy H3y4aeMbIX Ha ypOKax sIBJICHUH,
opranuzanys ©x paboThl € TOJIy4aeMOW Ha Yypoke
COLIMATIbHO 3HAYMMOU WH(pOpMaLIMel — UHUITUUPOBAHUE €€
00CY>KeHHsI, BHICKA3bIBaHUS yYalIUMHUCS CBOETO MHEHMSI
10 €€ MOBOJTY, BEIPAOOTKH CBOET0 K HEM OTHOILICHUS;
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10.

VYpaBHeHuss u HepaBeHcTBa. CHCTEMBI YpaBHEHMM U
HEPaBEHCTB.

BocnurarennHbie 3agaun:

. noOyXJICHUE IIKOJLHUKOB COOJIIOAATh Ha YpPOKE
oOLIeTPUHATHIE HOPMBI NTOBEACHUS, IIPaBHIia OOIIEHUS CO
CTapLIMMHU (yuuTensimn) 151 CBEpCTHUKAMU
(IIKOThbHUKAMM), TPHUHLUIBL  y4eOHOW AWCIMIUIMHBL U
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CaMOOpraHun3anuu;

® OpraHusanusa I_He(l)CTBa MOTHBHUPOBAHHBIX U
OPYAUPOBAHHBIX YyYalIUXCA HaJA HUX HCYCICBAOIINMU
OOHOKJIIACCHUKAaMH, JarolIICcro IMmMKOJbHHMKaM COOUAJIbHO
3HAYMMBIH OITBIT COTPYAHHYECTBA U B3aHMHOM IIOMOIIH,

11.

Hexoropsle cBenenuss u3 1anuMerpu. Hrorosoe
IIOBTOPEHUE Kypca T€OMETPUU

BocmurarenpHble 3a1aun:

. moOyX/JICHUE IIKOJLHUKOB COOJIIOAATh Ha YpPOKE
OOIIENPUHATHIE HOPMBI TTOBEICHUS, TTPaBUiIa OOIIECHUS CO
CTapIIUMHU (yuuTensimn) " CBEpCTHUKAMU
(IIKOMhHUKAMU), TPUHLIUIB Y4eOHOW JUCIMUILIUHBI U
CaMOOPTaHU3aIUH;
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13

3aKJIIOYUTEILHOE UTOTOBOE MOBTOPEHUE
BocmmrarensHbIe 3aa91:

. opraHu3anusi mepcTBa MOTHUBUPOBAHHBIX U
SPYIHMPOBAHHBIX YYAIIMXCS HaJ WX HEYCHEBAKOIIUMU
OJIHOKJIACCHUKAMHM, JAIOIIEro IMIKOJbHUKAM COIMAJIbHO
3HAYMMBIN ONBIT COTPYAHUYECTBA U B3aUMHOW MOMOIIIY;

UTOro
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	выполнять и объяснять сравнение результатов вычислений при решении практических задач, в том числе приближенных вычислений, используя разные способы сравнений;
	записывать, сравнивать, округлять числовые данные реальных величин с использованием разных систем измерения;
	составлять и оценивать разными способами числовые выражения при решении практических задач и задач из других учебных предметов
	решать разные виды уравнений и неравенств и их систем, в том числе некоторые уравнения 3-й и 4-й степеней, дробно-рациональные и иррациональные;
	овладеть основными типами показательных, логарифмических, иррациональных, степенных уравнений и неравенств и стандартными методами их решений и применять их при решении задач;
	применять теорему Безу к решению уравнений;
	применять теорему Виета для решения некоторых уравнений степени выше второй;
	понимать смысл теорем о равносильных и неравносильных преобразованиях уравнений и уметь их доказывать;
	владеть методами решения уравнений, неравенств и их систем, уметь выбирать метод решения и обосновывать свой выбор;
	использовать метод интервалов для решения неравенств, в том числе дробно-рациональных и включающих в себя иррациональные выражения;
	решать алгебраические уравнения и неравенства и их системы с параметрами алгебраическим и графическим методами;
	владеть разными методами доказательства неравенств;
	решать уравнения в целых числах;
	изображать множества на плоскости, задаваемые уравнениями, неравенствами и их системами;
	свободно использовать тождественные преобразования при решении уравнений и систем уравнений
	составлять и решать уравнения, неравенства, их системы при решении задач других учебных предметов;
	выполнять оценку правдоподобия результатов, получаемых при решении различных уравнений, неравенств и их систем при решении задач других учебных предметов;
	составлять и решать уравнения и неравенства с параметрами при решении задач других учебных предметов;
	составлять уравнение, неравенство или их систему, описывающие реальную ситуацию или прикладную задачу, интерпретировать полученные результаты;
	использовать программные средства при решении отдельных классов уравнений и неравенств
	вычислять или оценивать вероятности событий в реальной жизни;
	выбирать методы подходящего представления и обработки данных
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