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IHosicHUTEJABLHAA 3AIIMCKA

Pabouas nporpamma no yueOHomy npeamety «Matematuka» 10-11 xnaccsl cocTaBiieHa Ha

OCHOBE!

— @enepanbHOTO TOCYAApCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEAHEro OOLIEro
oOpa3oBanus (yTB. npukazoM MunuctepcTa oopazoBanus u Hayku P® ot 17 masg 2012 r.
N413);

— Konuenuuu pazputusi MareMatuyeckoro oodpazoBanusi B Poccuiickoit denepanuu (yTB.
Pacnopspxenuem [IpaButenscrBa PO ot 24 nexadps 2013 r. Ne 2506-p);

— MPUMEPHOW OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHEr0 OO0IIEro oOpa3oBaHUS
(mpotokout ot 28uronst 2016 roma Ne 2/16-3);

— YMK: Maremaruka: anredpa 1 Hayaia MaTeMaTHYeCKOro aHaiau3a, reomerpus. Anredpa
U Hayasia MmaTemMaTudeckoro aHanusza. YueOHuk. 10-11 knaccel. ba3oBblit U yrinyOneHHbIN
ypoBau / [1I.A. Anmumos, FO.M. Konsrun, M.B. TkauéBa u np. — M.: TIpocsemenue, 2018.

— YMK: MaremaTtuka: anrebpa M HavyajJla MAaTeMAaTHUYECKOro aHaiu3a, TeOMEeTpHs.
I'eometpus. 10-11 knaccol. (bazoBblit U yriyosnennsiit ypouu) / JI.C. Aranacsh, B.®.
byrty3os, C.b. Kagomues u ap. — M.: IIpocsemenue, 2018.

Hacrosmas nporpamma cocraBieHa Ha 6 4acoB B HEJIEIIO, 3a JiBa rojia oOydeHus 408
9acoB, B COOTBETCTBUHU C YYCOHBIM IJIAHOM IIKOJIbI U SIBJISCTCS MPOrPaMMOM yTIIyOJIEHHOTO
YpOBHSI O0yYEHHUS.

[Iporpamma  cooTBeTcTByeT nmoJjioxkeHussM  DeaepanbHOro  ToCyJIapCTBEHHOTO
00pa3oBaTeIBLHOrO CTaHJApTa CPEJHEro 001Iero 00pa3oBaHus, B TOM YHCIe TPeOOBAaHUSAM K
pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelIbHON MPOTrpaMMbl, (PyHIaMEHTAILHOMY SIAPY
colepkanusi obmero oopazoBanusi, [IpumepHoii mporpamMmme mo maremaruke. [Iporpamma
oTpakaeT ujeu U mnojoxkeHus KoHuenmuum pa3BUTHS MaTeMaTHYECKOTo oO0pa3oBaHUs,
[IporpamMmmbl hopMupoBaHus YHUBEpCaIbHBIX yueOHBIX nerictBuil (Y'Y /), cocTaBisroniux
OCHOBY JUIsl CAMOPA3BUTHUSL U HEMPEPHIBHOTO 0Opa30BaHMsl, BEIPAOOTKH KOMMYHHUKATHUBHBIX
Ka4yeCTB, IEIOCTHOCTU OOUIEKYIbTYPHOTO, JTUYHOCTHOTO M TO3HABATEIHLHOTO  Pa3BUTHUS
yUAIIHUXCS.

PaGouas mporpamMma corjiacHO KOHIICTIIIMM Pa3BUTHS MaTeMAaTHUYECKOro 0Opa30BaHUs
Poccuiickoit @enepannu npeamnoiaracT peeHue CIeayonX 3a1ay:

®IIPEAOCTABUTh KAXAOMY OOydYalOmIeMyCs BO3MOXKHOCTh JIOCTHKEHHUS YpPOBHS
MaTeMaTUYeCKUX 3HAHUN, HEOOXOAUMBIX /IS JadbHEHIIeH YCIEenTHOW KU3HH B OOIIECTBE;

e00eCcTIeunTh KOKI0r0  0OydYaromierocs pa3BUBAIONICH  HMHTEIUICKTyaIbHOU
NEATENBHOCTBI0 Ha JOCTYIHOM YPOBHE, HCHOJIb3Ysl IPUCYIIYID MAaTeMaTHUKE KpacoTy H
YBJIEKaTEJIbHOCTb;

e00eCcTIeunTh HEOOXOIUMOE CTPAHE YHCIIO BBHIITYCKHUKOB, MaTEMaTHYECKasl MTOJATOTOBKA
KOTOPBIX JOCTATOYHA JUIsl MPOJOJDKCHHUS 00pa30BaHMs B Pa3TUYHBIX HAMPABICHUSX U IS
MPAKTUYECKON JEATENbHOCTH, BKJIKOYAsl IPENOJaBAaHUE MATEMaTUKW, MaTEMaTHYECKUe
Mccien0Banus, padoTy B chepe MHPOPMAIIMOHHBIX TEXHOJIOTHIA U JIp.

Oo0masi xapakTepucTuKa y4e0HOro npeamera



VYueOnniii npenmer «MaremaTuka» COOTBETCTBYeT TpeOoBaHusM DeaepanibHOTO
roCyJapCTBEHHOI'O CTaHIapTa CPEIHEro O0IIero 00pa3oBaHUsl, BXOJUT B NEPEUCHb yUEOHbIX
MPEAMETOB, 00s13aTENBHBIX JJI U3YyUYEHUs B cpefHel o0uieo0pa3oBaTeabHON HIKOJIE.

N3yuyenue ydyeOHoro npeamera «MartemaTHkay AOHKHO 00ecneduTb (OPMUPOBAHKE:
MPEACTABICHUNA O COLMAIbHBIX, KYJIBTYPHBIX M HMCTOPUYECKUX (DaKTOpax CTAHOBJICHUS
MAaTEMATHKHA;, OCHOB JIOTHYECKOIO M MaTE€MaTUYECKOTO MBIIIJICHHS; YMEHUW MNPUMEHSTH
IIOJIyYEHHBIE 3HAHUS NPU PELICHWH PAa3JIMYHBIX 3a7a4; IPEACTaBICHUNA O MATEMATUKE Kak
yacTH OOIIEYEIOBEUYECKOW KYJIbTYPhl: YHUBEPCAIBHOM SI3bIKE HAyKH, TMO3BOJISIIOLIEM
ONMCHIBATh U U3y4YaTh PEAJIbHBIC IPOLECCHI U SBJICHUS.

VYyeOnbiii npeameT «Maremartuka» NpelHa3HaueH AJisi M3y4YeHHUs Kypca anredpbl u
Hayajg MaTeMaTU4ecKoro aHanusa u reometpun B 10 - 11 kinaccax Ha yriyO0JICHHOM YpPOBHE.

Kypc «Anrebpa u Havana MaTeMaTHYECKOrO aHalM3ayHalleleH Ha (OpMHpOBaHUE
MAaTE€MAaTHUYECKOTO almapara sl PelIeHUs 3a/Jad U3 MATEeMaTUKH, CMEXHBIX IMPEIMETOB,
OKpYyXarolel peaqbHOCTH. S3BIK anreOphl MOAUYEPKUBACT 3HAUCHUE MATEMATUKH KaK sI3bIKa
JUTs1 TOCTPOEHUSI MAaTEMAaTHYECKUX MOJIEINIEH, MPOLIECCOB U SIBJIEHUI PEATBHOT O MUpA.

OpHoOI U3 OCHOBHBIX 33/1a4 U3YUY€HUs ajareOphl sIBISIETCS pa3BUTUE aITOPUTMHUUECKOTO
MBIIIJIEHUS], HEOOXOJUMOT0, B YACTHOCTH, IS OCBOCHUSI Kypca MH(POPMATUKU; OBIaJCHHUE
HaBbIKAMU JEAYKTHBHBIX paccyxaeHuil. [IpeobpazoBanue cuMBOIUYECKUX (OPM BHOCHUT
CBOI crienMuUecKkuil BKIaJ B pa3BUTHE BOOOpPAXKEHUs, CIOCOOHOCTEN K MaTeMaTUYECKOMY
TBOPYECTBY.

Jpyroii BakxHOW 3ajaueld M3yudeHHUs alreOpbl SBISETCS MOJIyYeHHUE O00Yy4arouuMUCs
KOHKPETHBIX 3HaHUH O (QYHKITUAX KaK BaXHEUIIIeH MaTeMaTHICCKON MOJICIH JIJIsi ONTUCAHUS U
UCCJICIOBAaHUsA  Pa3HOOOpa3HbIX  MPOIECCOB  (PaBHOMEPHBIX,  PABHOYCKOPEHHBIX,
HKCIIOHEHIIMATBHBIX, TEPUOJUYECKUX U JOp.), I (GOPMUPOBAHUS Yy  ydaIUXCS
IPEACTABICHUI O POJIY MAaTEMATUKH B Pa3BUTUU LIMBUJIU3AIMU U KyJIbTYypbl MaTeMaTHYeCKUIA
MaTepHuall CIYXUT CpPEICTBOM PpAa3BUTUS JIMYHOCTU OOYYalOUIUXCs, TOBBIIICHUS UX
OOIIEKYIbTYPHOTO YPOBHS, Pa3BUTHUS MaTeMaTHUYECKUX CIIOCOOHOCTEH OOydJarommxcs |
COXpaHEeHUs TPAIUIIMOHHO BHICOKOTO YPOBHSI POCCHICKOTO MaTeMaTUYeCKOro o0pa30BaHMUs.
OOyuaroiuecs, IMEIONTUE SIPKO BIPAKEHHYIO CKJIOHHOCTD K 3aHATHSAM HAyKOH, B YaCTHOCTH,
K MaTeMaTHKe, MOTYT IOJIYYUTh BO3MOXXHOCTH Pa3BUTHS CBOUX CHocoOHOcTer. s aToit
KaTeropuu o0yyaronumxcsi OyyT MpeIoKHBI TEMbI CAMOCTOSITEILHBIX MCCIIEI0BATEIBCKUX
paboT.

['eomeTpust Kak OJUH W3 BaXHEHIIMX KOMIIOHEHTOB MaTeMaTHYECKOro 00pa3oBaHUs,
HeoOXoauMa IJisi TMPUOOPETeHUS KOHKPETHBIX 3HAHUM O TPOCTPAHCTBE M TMPAKTHYECKH
3HAUYMMBIX yMEHUH, (OpPMHUpPOBAHUS S3bIKA OIMUCAHUA OOBEKTOB OKPYXKAIOIIETO MUpAa,
pPa3BHUTH TPOCTPAHCTBEHHOTO BOOOPAKCHHS] M WHTYUIIMHM, MaTEMaTUYECKOW KYJIBTYpHI,
ACTETHYECKOr0 BOCIMUTAHUS ydammxcs. M3ydeHue reoMeTpuu BHOCHUT BKIIAJ B PA3BUTHE
JIOTUYECKOTO MBIIIICHUS, B HOPMUPOBAHUE TTOHATHS TOKA3aTEIHCTBA.

TakuMm 00pa3oMm, B XOJA€ OCBOCHHS COJEpKAHMS Kypca YydallMecs IOJydaroT
BO3MOKHOCTh Pa3BUTh MPOCTPAHCTBEHHbIE MPEACTABICHUS U HU300pa3UTEIbHbIE YMEHUS,
OCBOUTH OCHOBHBIE (DAKTHI U METOJIBI CTEPEOMETPUH, U3yUNUTh CBOMCTBA MPOCTPAHCTBEHHBIX
TEJI, HAYYUThCS IPUMEHATH NOJYUYCHHBIE 3HAHUS JJIsl PELICHHS ITPAKTUYECKUX 3a/1a4.

Pe3ynprarsl yriy0J1eHHOr0 ypoOBHSI OPUEHTUPOBAHBI HA'

— (opMupoBaHHUE TPEACTABICHUN 00 HIESIX W METOJIaX MaTEeMAaTUKH; O MaTeMaTHKe KaK

YHHUBEPCAJIBHOM SI3bIKE HAYKH, CPEJICTBE MOJICIIMPOBAHUS SIBIICHUM U MPOLIECCOB;



— OBJIAQJICHUE YCTHHIM M THCHMEHHBIM MAaTEMAaTHYECCKUM SI3BIKOM, MATEeMaTHYCCKUMU
3HAHWSIMH U YMCHHSIMH, HEOOXOJMMBIMH I M3Y4YCHHUS IMKOJIBHBIX €CTECTBEHHO-
HAyYHBIX JUCUIUIUINH, TPOJOJKEHUS 00pa3oBaHWs W OCBOSHUS W30paHHOM
CIEIMATBPHOCTH HA COBPEMEHHOM YPOBHE;

— Ppa3BUTHE JIOTHYECKOT'O MBIIIICHHUS, aITOPUTMHYECKON KYJIbTYPBI, TPOCTPAHCTBEHHOTO
BOOOpaXKCHHS, MATEMATHICCKOTO MBIIIJICHUS U HHTYUITUH, TBOPUYECKHUX CITOCOOHOCTEH
Ha ypOBHE, HEOOXOAMMOM JUIsi TPOAOJDKEHHS OOpa3oBaHUS W CaMOCTOATEIBHOU
JCATENBPHOCTH B  O0JAaCTM MaTEeMaTHKH HW €€ TPWIOKCHHA B  OyIyIieH
npo¢eCCUOHANILHON JIEITEIbHOCTH.

Iliianupyemble pe3yabTaThl 0CBOCHUs Y4eOHOro npeamera «MareMaTuka

JIMUHOCTHBIE PE3VJbTATHI OﬁvquHﬂ:

» epascoanckoe u 0yX08HO-HpABCMBEHHOE 60CNUMAHUe: TOTOBHOCTH K BBITIOJIHEHUIO
00s13aHHOCTEN rpak/JaHWHA U pealli3alliy ero Npas, NPeJCTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUH,
IpoLEaYyp TPaXKIaHCKOro 0011ecTBa(BHIOOPHI, OMPOCHI U T.1I.); TOTOBHOCTD K
00CYXI€HHIO dTUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM TPUMEHEHUEM
TOCTH>)KEHUHN HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB
NEATEIIbHOCTH YUYEHOI0;

> nampuomuyeckoe 80Cnumanue u QopmMuposane pocCuiCKol UOeHMUYHOCMU:
IIPOSIBJICHUE MHTEPECA K IPOLLIOMY U HACTOSALIEMY POCCUMCKON MAaTEMATHUKU,
LIEHHOCTHBIM OTHOIIEHUSM K JOCTUKEHUSIM POCCUNCKUX MAaTEMaTUKOB U POCCUMCKOU
MaTeMaTUYECKOM LIKOJIbI, K UCIIOJIBb30BAHUIO 3TUX JOCTHKEHHUM B IPYyTUX HAYKAX U
NPUKIIAIHBIX cepax;

» 0YX06HO€ U HPABCMBEHHOE BOCRUMAHUe Oemell HA OCHOB8e POCCUUCKUX MPAOUYUOHHBIX
yeHHocmeli: TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM ACSATENHHOCTH MIPU
BBITIOJTHEHUHU yU4eOHBIX, TO3HABATEIbHBIX 33/1a4, BHITIOJHEHUN YKCIIEPUMEHTOB,
CO37IaHUM YYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3AMMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIU B
nporecce ATol yueOHOM esITeIbHOCTH; TOTOBHOCTH OLIEHUBAThH CBOE MOBEJICHUE U
IIOCTYIIKM CBOMX TOBapUIIEH C MO3ULIMU HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBUN MOCTYIKOB;

» npuobwenue demeil K KYIbMyPHOMY HACAeOUio (3cmemuueckoe 60CNUmManue):
CIIOCOOHOCTH K AMOLIMOHATBHOMY U ACTETHYECKOMY BOCIPHUATHIO MATEMATHUECKUX
00BEKTOB, 3a/1a4, pEIICHUH, PACCYKIACHUI; YMEHHUE BUJIETh MAaTEMaTUUECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

» nonyusapuzayus HAy4HeIX 3HAHUL cpedu demell (YeHHOCMU HAYYHO20 NO3HAHUSL) '
OpUEHTAIUS B JIEITEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HAayUHBIX MPEACTABIECHUMN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOABI U OOIIECTBA, IOHUMAHUE
MaTeMaTUYeCKON HAYKH KaK cepbl YeIIOBEUECKOM JACITEIIBHOCTH, ITAIIOB €€ Pa3BUTHSI
Y 3HAYMMOCTH JJISl PA3BUTHS UMBUIN3ALAN; OBJIAJICHUE A3bIKOM MAaTEMAaTHUKU U
MAaTEMaTHYECKOW KYJIbTYPOU KaK CPEICTBOM MMO3HAHUS MUPA; OBJIAJCHUE
MPOCTEUIINMHU HABBIKAMU UCCIIEA0BATEIBCKON 1€ TEIbHOCTH;



> ¢usuyeckoe socnumanue, opmuposanue Kyavmypovl 300P08bs U IMOYUOHATLHO2O
O1a20n01yyUs: TOTOBHOCTD MIPUMEHSTHh CBOU 3HAHUS B MHTEPECaX CBOETO 37]0POBbS,
BEJICHHE 3]J0POBOr0 00pa3a KU3HU; CPOPMUPOBAHHOCThH HaBbIKA PeIICKCHH,
MpU3HAHKUE CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MPaBa IPYyroro 4eIoBeKa;

» mpyoosoe eocnumanue: yCTAaHOBKA HA aKTUBHOE Y4aCTHE B PEILICHUN MPAKTUYECKUX
3a71a4 MaTeMaTUYECKON HAPABICHHOCTH, OCO3HAHNE BAXHOCTU MAaTEMaTUYECKOIO
o0pa30BaHus Ha MPOTSXKEHUH BCEH JKU3HM JJI YCHEHIHONW MPOo(ecCHOHANBHOM
JEeSATENbHOCTU U Pa3BUTHE HEOOXOAUMBIX YMEHHUIA;

» 9KOJo2UYecKoe 6OChumaHue.; OpUEHTalns Ha IPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUH
11 peLeHus 3a7a4 B 00J1aCTH COXPaHHOCTHU OKPY’KaIOLIEH cpebl, INIaHUPOBAaHUE
NOCTYIIKOB U OIIEHKA UX BO3MOXKHBIX MOCEJCTBUMN AJI OKPYKAIOIIEH Cpebl;
OCO3HaHMeE rI100aJIbHOTO XapakTepa IKOJIOrHYeCKUX MpoOeM U MyTe UX pelieHus;

MeTanpeaMeTHbIE Pe3VJIbTATHI 00VUYeHUS .

» YMEHHE CaMOCTOSITCIIBHO OTPE/ICIIATh IS CBOCTO 00yUYEHUs, CTABUTh U
dbopmynupoBaTh s ce0si HOBBIC 33/1aud B y4€0€ U MO3HABATEIbHON JICSITEIHHOCTH,
Pa3BUBAaTh MOTHBBI M1 HHTEPECHI CBOCH MO3HABATEILHOMN JEATEILHOCTH;

» YMCHHE CaMOCTOSTEJIbHO INIAHUPOBATh IMYTH JOCTHIXKCHHUS IICJICH, B TOM YHCIIC
aJbTEpPHATUBHBIC, OCO3HAHHO BBIOUpaTh Haubosee d(PGEeKTUBHBIE CIIOCOOBI pelIeHUsI
y4eOHBIX U TTO3HABATEIBHBIX 3a]1a4;

> pa3BUTHE YMEHHUH  CaMOCTOSITEIBHO  OCYIISCTBIATh,  KOHTPOJHUPOBATh W

KOPPEKTUPOBATh JICHCTBUA B IpoIiecce 000OIIeHHs, CUCTEeMAaTH3allui U PACIITUPECHUS

3HaHUH, TTOJTYYEHHBIX B OCHOBHOH IITKOJIE;

dbopMupoBaHue yMEHHUM CaMOCTOSITEIHHO OCYIIECTBIATh, KOHTPOJHUPOBATH M

KOPPEKTUPOBATH CBOIO JEATEILHOCTD MPU BBIMOJHEHUN 3aaHUN;

OBJIQJICHUE YCTHBIM M MHCHMEHHBIM MaTEMaTHUYECKUM SI3BIKOM, NMPUMEHUMBIM TIpHU

M3YUYEHUH MPEIMETOB €CTECTBEHHO-MAaTEeMaTHIECKOTO ITUKJIIA;

dbopMupoBaHUE YMEHHH SICHO M TOYHO HM3J1araTh CBOIO TOYKY 3PECHHS KaK YCTHO, TaK H

MUCbMEHHO, TPAMOTHO TIOJIB3YSCh SI3bIKOM MAaTEMaTHKH;

YCBOEHHE YHUBEPCAIBbHBIX MHOXXCCTBEHHBIX MOHATUH, NMPUMEHUMBIX IS CO3JaHUS

MOJICJICH pa3IMYHBIX SBJICHUH MPUPOIbI, OOIIIECTBECHHBIX SBJICHHM;

pa3BUTHE JIOTHYECKOTO MBINUICHUS U MCCIEAOBATCIIbCKUX YMEHHUH; YMEHUU

000CHOBBIBATh CBOM BBIBOBI, POPMYIUPOBATH OTPUIIAHUS BHICKA3BIBAHUH, TPOBOIUTH

JI0OKa3aTeJIbHbIC PACCYKIACHUSI;

pa3BUTHE CIIOCOOHOCTEH K CaMOCTOATEILHOMY TIOMCKY METOJOB  PEIICHUS

MPAKTUUYECKUX W MPUKJIATHBIX 3a/a4, IPUMEHSS U3YUECHHbIC METO/IbI;

pa3BUTHE KPUTUYHOCTH MBIIIJIEHUS B TMPOLECCE OLEHKHM W MHTEpIpEeTalnu

nH(popManuu, IOJIy9acMOi U3 pa3IMYHBIX UCTOYHUKOB;

OCO3HAaHUE B3aHUMOCBSI3U MAaTEMATHUKH CO BCEMU IIPEIMETaMU €CTECTBEHHO-HAYYHOTO U

T'YMaHHUTapHOTO IUKJIOB;

YMEHHE TMPOJYKTUBHO OOIIAThCS M B3aWMOJICHCTBOBaTH B IMPOIIECCE COBMECTHOU

NEATCIILHOCTH, YUUTHIBATh MO3UIIUH JIPYTUX YYaCTHUKOB JIEATCIBHOCTH, Y()PEKTHBHO

paspeniatb KOHPIUKTHI;

v ¥V ¥V VvV V¥V
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» yMEHHE UCIOB30BaTh CPEACTBA MH(DOPMALIMOHHBIX 1 KOMMYHHUKATHBHBIX TEXHOIOTHI
(UKT) B pemieHMH MOCTAaBIEHHBIX 3a/Ja4 C COOJIOJIEHUEM HOPM HH()OpPMAIIMOHHOM
0€30MacHOCTH, MPABOBBIX U AITHUECKUX HOPM;

» HCCJIENOBAaHUE pEalbHBIX SBICHUH ¥ TMPOIECCOB, MPOTEKAIONIMX IO 3aKOHAM
MOKAa3aTeJIbHOM 3aBUCUMOCTH, C MTOMOILBIO CBOMCTB MOKa3aTeIbHOU (PYHKIUY;

» pacIIMpeHHe BBIUMCIUTEIBHOTO amnmnapaTa 3a C4éT MPUMEHEHHs CBOMCTB Jorapu@mMoB
(3aMeHa BBIUMCICHUN MPOM3BENCHUS] U YACTHOI'O CTENEHEH Ha BBIYMCIEHUS CyMM H
pa3HOCTEM MmokasaTesei cTeneHem);

» 0o0ydyeHHe MOJCIUPOBAHHUIO PEAThHBIX MPOILECCOB, TMPOTEKAOIINX [0 3aKOHAM
AKCIOHEHIIMATBHON 3aBUCUMOCTH, U UCCIEIOBAHUIO CO3/TaHHBIX MOJIEIEN C MOMOIIBIO
anmnapara JorapupMUpOBaHUS;

» Ppa3BUTHE YMEHHHA CaMOCTOSTEIHHO OMPEENSITh eI NEATeIbHOCTH N0 YCBOCHHIO U

OPUMEHECHHUIO 3HAHUI TPUTOHOMETPUM KAaK MATEMAaTHYECKON MOJAENHM peaJbHOU

NENCTBUTENIBHOCTH;

3HAKOMCTBO C MAaTEMaTHUYECKUM TOJKOBAHUEM IMOHATUS NMEPUOJAUYHOCTH, UMEIOIIETO

BaKHOE MUPOBO33PEHYECKOE 3HAUEHUE;

3HAKOMCTBO C  (PU3WYECKUMU  SABJICHUSIMH, OIHKCHIBAEMBIMH C  TIOMOUIBIO

TPUTOHOMETPUUYECKUX YPABHEHUI;

yMEHHUE MPUMEHSTH aJireOpanuecKre METOIbl B PEIICHUU T€OMETPUUECKUX 3a1a4;

YyMEHUE  HUHTEPHpPETUPOBATH  PEHICHUS  HEKOTOPHIX  ajredpanvyeckux  3ajad

reOMETPUUYECKUMHU 00pazamu;

YMEHHE Pacno3HaBaTh Ha 4YEPTEXKaX, MOAENSIX U B PEATIbHOM MHUPE I'€OMETPUUYECKHE

burypsl u Tena (MHOTOTPAHHUKH), TPUMEHSATh UX CBOMCTBA MPHU MOJEIUPOBAHUU B

€CTECTBEHHO-HAYYHBIX 00JIaCTSX;

» yMEHHE MOJICIPOBATh peabHBIC CUTYallUH, HCCIIETOBATh IPOCTPAHCTBEHHBIC MOJICIIH,
UHTEPIPETUPOBATH MOJIYYEHHBIN PE3YIIbTAT.

YV VV VvV V

IIpeaMeTHBIE PE3YIbTAThl 00YY€EeHHS

B pesynbpTare nM3ydeHus Kypca ajaredpbl M MareMaTrudeckoro anaiamsa B 10-11
KJIaccax ydJaliuecs JTOJKHBI:

— 3HATh TOHATHE JEUCTBUTEIBHOIO YHUCJIA KaK pe3yJibTaTa BBICTPAMBAHUS HAay4YHOU
TEOPUU JICHUCTBUTEIBHBIX YHMCEJI HAa OCHOBAHWMM TOHATHUS Mpeaena YUCIOBOU
MOCJIEIOBATENBHOCTH;

— BJIAJIETh TOHATHEM CTENEHH C JEUCTBUTEIBHBIM II0KA3aTEJIEM KaK OCHOBBI I
M3Y4YEeHUS CTETICHHOM, MOKa3aTeIbHON U JToTapupMUIecKol (QyHKITNIA;

— IPUMEHATH CBOMCTBA CTEIICHU C JCHUCTBUTEIBHBIM IOKA3aTEIEM IPU MOJICIUPOBAHUU
Y U3YYECHHH MAaTEMATUYECKUX MOJIEJIEH, ONMMCBIBAKOIINX MPOLECCHI C UCITOIB30BAHUEM
CTEIIEHU C JIEVCTBUTEIILHBIM ITOKA3aTEIIEM;

— BIAJETh MOHATHEM cTeneHHoi (yHkuun Yy =XxP, p#1, Gopmynuposats eé cBoiicTBa B
3aBUCUMOCTH OT 3HAYEHUS JECHCTBUTEIHHOTO YHCIIA P U CTPOUTH TPadUKH;

— GopMyJIHpOBaTh OIpEaeIeHUsS OOpaTHONW W CIOXHOW (yHKIHMH, 3HATh YCIOBHE
oOpatumMocTi (YHKIMH;IPUBOUTE TIPUMEPHl B3aWUMHO OOpPAaTHBIX U  CIIOKHBIX
yHKIWmi;



(opMynHpOBaTh OMNpPENENCHUS PABHOCUIIBHBIX YpaBHEHUH, HEPABEHCTB, CHUCTEM
YPaBHEHUN, YPABHEHUMN — CIEACTBUM; IIPU PEIICHUU YPABHEHUH BBIIOJIHATH TOJIBKO T
npeoOpa3zoBaHusl, KOTOPbIE HE MPUBOJAT K IOTEPE KOPHEM, a MPU pELICHUU HEPABEHCTB
OCYILIECTBIIATH TOJILKO PaBHOCHIIBHBIE ITPEOOPA3OBAHNS;

pelarb UppalvoOHaIbHbIE YPABHEHUS M CHUCTEMBI, COAEpIKallUe HppaLUMOHAIbHBIE
ypaBHEHUS,

GopMynIMpoBaTh ONpeneNeHHe TOKa3aTenbHOH (yHKImMH y=a*, a>0, azl n
BBIBOJIUTH €€ CBOMCTBA B 3aBUCMMOCTH OT 3HaYeHUM a (a>1 0<a<1)CTpOuTh rpaQuKH;

BJIaJIETh OCHOBHBIMH CIIOCOOaMU PEIIEHUs MMOKa3aTeNIbHbIX YPaBHEHUN;

pelaTh 0Ka3aTeJIbHbIE HEPABEHCTBA HA OCHOBE CBOWCTB MOHOTOHHOCTHU
NoKa3aTeIbHON (PYHKIMU, CUCTEMBI TOKAa3aTEIbHBIX YPAaBHEHUI 1 HEPABEHCTB;
(opMynupoBaTh OnpeaeneHre Jorapudma yucia, 3HaTb OCHOBHOE JIOrapu(pMUIECKOE
TOXKJIECTBO, MPUMEHSITh OCHOBHOE JIOTApU(PMHUUECKOE TOXKJIECTBO K BBIYHCICHUSIM U
PELICHUIO TPOCTEHIITUX JTOrapu(MUUECKUX YPaBHEHHI;

NPUMEHSITh OCHOBHBIE CBOMCTBA JIOrapu(MOB ISl MpeoOpa3oBaHUsl JOrapupMUUECKUX
BBIPAKCHU;

bopMyIHpOBaTH OMNpEAeNICHUE ACCITUUYHOIO M HATypajJbHOro jorapudma; BHIBOAUTH
dbopMyIty mepexo/ia K HOBOMY OCHOBAHHIO; MPUMEHSTh (HOPMYJTy Nepexoaa K HOBOMY
OCHOBAaHMIO /U1 BBIYUCICHHUS 3HAYCHHH M MpeoOpa3oBaHUs JOrapuPMUUECKuX
BBIPAXECHU;

(dopmynupoBaTh omnpezaeneHue sorapupmudeckod pyHkumm y=log, x, a>0, a#1l u

BBIBOJUTh €€ CBOMCTBAa B 3aBUCHMOCTH OT 3Ha4eHMH a (a>10<a<l), CTPOMThH

rpaduku JjorapuMuIecKor QyHKINY;

JEMOHCTPUPOBATH MPUMEHEHHE CBOMCTB JorapuMuyeckoi (GyHKIMH MPU CPAaBHEHUH
3HAUEHUN BBIPAXKEHUN U PELICHUU MPOCTEHIIHUX JOrapupMUUYECKUX YpaBHEHUU H
HEPABEHCTB;

pemath paznuyHbie JorapuMUYEcKue ypaBHEHUSI U UX CUCTEMBI C MCIOJIb30BaHUEM
CBOMCTB JIOTapu(pMOB U OOIINX METOJIOB PEIICHHS YPaBHEHUM;

pemiath JiorapudMUUEecKre HEpPaBEHCTBA Ha OCHOBE CBOMCTB JOrapu(pMUYecKOn
byHKIHY;

UMETh TPEJICTABIICHNE O MOHATHUAX TPUTOHOMETPUU KaK MATEMaTHYECKUX MOJENSX,
MO3BOJISIIONIUX OMUCHIBATH MIPOIIECCHI, H3ydaeMble (hPU3UKOM, SJKOHOMUKON U APYTHMH
HayKaMU;

YMETh OMPEIEISATh U UCCIEA0BATh CBOMCTBA CHHYCA, KOCHHYCa, TAHT€HCA M KOTAaHTeHCa
JICHCTBUTENBHOTO YHCIIA, HCIOIB3YS OJHO3HAYHOE COOTBETCTBHE MEXKIY TOUYKAMH
YUCJIOBOU MPSIMOM U TOYKAMU YHCIOBOM OKPYKHOCTH;

MPUMEHSITh TPUTOHOMETPHYECKUE TOKIECTBA MPH BBIYHCICHUSX, MPEOOPA30BAHUSIX
TPUTOHOMETPUYECKUX BBIPAKEHUHN, PEHICHUU TMPOCTEUIINX TPUTOHOMETPUIECKUX
YPaBHEHUN;

BJIaJICTh MOHSTHSIMH arcsina, arccosa, arctga ;

BBIBOJUTH (POPMYJIbI KOPHEW MPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHHIisInXx=a,
cosx=a, Igx=a,



pemarb TPUTOHOMETPUYECKHE YpaBHEHUS, CBOJSIIMECS K anreOpanvyeckuMm, u
OJTHOPOJIHBIE YPAaBHEHMSI OTHOCUTEJIBHO CUHYCa U KOCHUHYCA;

pemaTe TPUTOHOMETPUYECKHE YPABHEHHS METOJAMHM 3aMEHbI IIEPEMEHHOW U
Pa3JIOKEHUS HA MHOKHUTEIIH;

[IPUMEHATH METOJ{ OLIEHKH JIEBOU U IIPAaBOU 4aCTEH TPUTOHOMETPUUECKOIO YPaBHEHUS,
BJIAJETh CIIOCOOAMU PEUIEHUSI TPUTOHOMETPUUECKUX HEPABEHCTB;

BJIAJ€Th MOHITHEM TPUTOHOMETPUYECKON (YHKUMU. YMETh 0OOCHOBBIBATH 00JIaCTh
OTpeIeSICHHUs] 1 MHOYXECTBO 3HaUCHHUIN QYHKIMI Yy =SiNX, Yy=C0SX, y=1tgXH Y = ctgx;
3HATh CBOMCTBA QYHKLUNA Y =SiNX,Yy=COSX, y=tgX YMETh CTPOUTH rpaPuKu QyHKIUMH,
MPUMEHSATH CBOMCTBA (DYHKILIMIA MPU PEILIEHUH YPABHEHUI 1 HEPABEHCTB;

BJa/IeTh MOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIUH, 3HATh UX CBOMCTBA,
YMETh CTPOUTH TpaUKu;

dopMynHpoBaTh omnpeneraeHue mnpenena (GyHKUMU; BIAJETh MOHSATUEM AaCUMIITOTHI,
OPUBOJIUTH MPUMEPHI ACUMIITOT rpaUKOB 3JIEMEHTAPHBIX (PYHKUMN; 3HATh CBOMCTBA
npenenoB (QyHKIUU; 3HATH OmnpejaesieHne (YHKIMM HENMpEphIBHOW B TOUKE M Ha
MHTEpBAJIe; YMETh BBISBISATH HEMIPEPbIBHbIE (DYHKIIMH C ONIOPOI Ha OIpEAeIICHUE;
dbopMynrpoBaTh oOmpeaerIeHue MNPOU3BOJHON (YHKUMM B TOYKE, TOHUMATH €€
(bu3MUECKHl U TEOMETPUUYECKUNA CMBICI, YMETh HAXOUTh MPOU3BOHBIE DIIEMEHTAPHBIX
GyHKIMN 1O ONpeNeNeHnI0; YMETh COCTABIISITh YpaBHEHUE KacaTelbHOU K rpaduky
(GyHKIIMU B JaHHOW TOYKE;

3HaTh mpaBwia TUPEepeHIIMPOBAHUS CYMMBI, MPOU3BEIECHUS, YACTHOTO (DYHKIUH,
CJIOHOM ¥ 00paTHOM QYHKIIMH; YMETh MPUMEHSITh UX ITPU BEIYMCICHUN POU3BOIHBIX;
YMETh HAXOAUTh MPOU3BOIHBIE dJIEMEHTAPHBIX (QYHKIINMN;

3HAaTh JOCTATOYHBIC YCIIOBUS BO3pacTaHus W YObIBaHUS (YHKIMM U YMETh HUX
OPUMEHSTh JJIS  OIpeAeNieHus MPOMEXKYTKOB MOHOTOHHOCTH  (DYHKIIMIi;3HATH
OTIpEeJICICHHUs] TOYEK SKCTpeMyMa (YHKIIMH, CTAlMOHAPHBIX W KPUTHYECKUX;3HATh
OmpejieieHne JKCTpeMymMa (YHKIUHU; BIAJACTh MOHATUAMH HEOOXOAUMBIX H
JOCTaTOYHBIX YCJIOBHM AKCTpeMyMa (DYHKIIMH; HAXOAUTh TOUYKU DKCTPEMYMa; YMETh
HAXOJUTh HanOOJIbIlIEEe U HAUMEHbIIIEE 3HaUCHU (QYHKIUU C ITOMOIIBIO TPOU3BOHOM;
3HAaTh TOHATHE BTOPOM MPOM3BOMHOW M €€ (U3UYCCKUH CMBICH, YMETh NMPUMEHSTH
BTOPYIO TPOHU3BOJHYIO ISl ONpeNeieHUus Touek meperuda rpaduka (yHKIUA U
IPOMEXYTKOB BBIMYKJIOCTH; YMETh HCCIIEIOBATh CBOMCTBA (DYHKIIMH C TIOMOIIBIO
o011e# cxemMbl UCCIeT0BaHUs (PYHKIINT;

BJI/IETh MOHATHSAMU [IEPBOOOPA3HOM U ONpeAEIEHHOI0 MHTErpajia MPUMEHSTh IpaBuiia
UHTETPUPOBAHUS i1 HAXOXKICHHsS IepBOOOpa3HbIX, 3HaTh (opmyny HprloToHa-
JleiiOuuIa, ymeTh €€ MPUMEHSITH;

YMETh BBIBISATH (PUTYPBI, OTpAaHUYEHHBIC JAHHBIMU JIMHUSMH W HAXOJIUTh HUX
IUIOIIA 1N ; BBIBOIUTH MHTETPaIbHYI0 (POPMYITy BEIYMCICHHS 00BEMOB TEN U JJOKA3bIBAThH
c e momompl0 Teopembl 00 00bEME HAKIOHHOW MPU3MBI, TUPAMUIBI,
KOHYCa;00bACHATh BO3MOKHOCTH MTPUMEHEHHUS HHTETPAJIOB MPH PEIICHUN (PU3NIECKUX
3a/1a4 (HarpuMep, Ha JBUKECHHUE);

3HAaTh KOMOMHATOPHOE MPABWIIO MPOU3BEICHMS JUIsl OICUETA KOJIMYECTBA PA3IMYHbIX
COCIMHEHNH; BJIAIETh IOHATUEM Pa3MELIEHUN C IOBTOPEHUAMU;



(GopMynHpoOBaTh ONpPENEICHUE MEPECTAHOBOK U3 N 3JIEMEHTOB; 3HATh (POPMYIY IS
HAXOXKJEHUS YHCIlIa MEPEeCTaHOBOK U3 N 3JEMEHTOB, GOpMYIly ISl BBIYUCICHUS AD -

YyyCia pa3MEIIeHUH U3 M 3JEMEHTOB M0 N, YMETh NPUMEHATH UX MPHU PELICHUU 3a7a4.
BIIJICTh MOHATHEM COYETaHUs 0€3 MOBTOPEHUN M3 M AJIEMEHTOB IO N; 3HaTh (popMyity

JJIA BBIYUCIICHUA Cr?] - YHCJa BCCBO3MOXKHBIX COUYCTAHUM M3 M AJIEMECHTOB IO N. Y METh

packiaabiBaTh cTeneHb OuHoMa 10 (Qopmyne HploTOHA npu  HaXOXKACHUU
OMHOMMANIBHBIX KO3(D(PUIMEHTOB C MOMOLIBI0 TpeyrojibHuKa Ilackans; mpuUMeHSTh
MOJIyYCHHbIE 3HAHUS MPU PEIICHUH 3aa4.

BJIAJE€Th TMOHATUAMM CIyYalHbIX, JOCTOBEPHBIX U HEBO3MOXXHBIX COOBITHIA,
HECOBMECTHBIX COOBITUH, JJIEMEHTAPHBIX COOBITUH;YMETh HAXOAUTH CYMMYy U
POU3BECHUE COOBITUI;ITIOHUMATh YTO TAKOE COOBITHE MPOTUBOIOIOKHOE TAHHOMY.
3HATh KJIACCUUYECKOE ONpe/IeICHIE BEPOATHOCTH COOBITHS U YMETh IPUMEHSTh €TI0 PH
pELIeHUH 3a/a4;

3HATh TEOPEMY O CYMME JIBYX HECOBMECTHBIX COOBITHI, CIEACTBUE U3 HEE U TEOPEMY O
BEPOATHOCTH CYMMBI  JIByX TMPOU3BOJBHBIX COOBITUH; BIAJETh MOHITHEM
HE3aBUCHUMOCTH JIBYX COOBITHH; HAXOAUTb BEPOSITHOCTh COBMECTHOI'O HACTYILJICHUS
HE3aBHCHMBIX COOBITHI MPU PEIICHUH 3a/1a4;

3HaTh (popmyny bepHyIIM 1 yMeTh IPUMEHSITh €€ MPHU PEIICHUH 3a/1a4.

BJIAJIETh MPEICTABICHUAMH O TMpolleccax U SIBICHUSIX, HUMEIOUIUX BEPOSITHOCTHBIN
XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEabHOM MHpE, 00 OCHOBHBIX
MNOHSTHUSIX JJIEMEHTAPHONW TEOPUH BEPOSTHOCTEH; YMETh HAXOJWTh U OIICHUBATh
BEPOSTHOCTU HACTYIUIEHHUS COOBITUH B MNPOCTEHIIMX NPAKTUYECKUX CUTYalUsAX H
OCHOBHBIE XapaKTEPUCTUKH CIy4YailHbIX BEJIUYMH;

YMETb COCTaBIIAITb BEPOATHOCTHBIE MOJEIM IO YCIOBHIO 33Jaud U BBIUYUCIATH
BEPOSTHOCTU HACTYIUIEHHS COOBITHM, B TOM 4YHCIE C HpUMEHEHUeM (opMyll
KOMOMHAaTOPUKM U OCHOBHBIX TEOpPEM TEOPUU BEPOSTHOCTEH; MCCIEIOBAaHUSA
CJIy4allHbIX BEJIMUUH IO UX PacHpeesICHUIO.

B pesynbrare nzyuenus kypca reomerpum B 10 — 11 knaccax yvaiuecs: JOJKHBI:
chopMHpPOBATH MPEACTABICHUE O TEOMETPUHU KaK YaCTH MUPOBOM KYJIbTYPBI H O MECTE
r€OMETPUU B COBPEMEHHOM ITMBUIIM3AIINH, O CIIOCO0AaX OMUCAHUS HA MaTEMaTUYECKOM
A3bIKE SBJICHUN PEabHOTO MUPA;

chopMHpOBaTh MPEACTABICHHE O TEOMETPHUECKUX TMOHATHUAX KaK O BaXKHEHIITUX
MaTeMaTU4YeCKUX MOJIENAX, I[IO3BOJIAIOIIMX ONUCHIBATh M HW3Yy4daTh pPa3jIUYHbIC
MPOLIECChl M SIBJICHHS; MOHUMATh BO3MOXKHOCTH AKCHOMAaTHYECKOTO IOCTPOCHUS
MaTEMaTHYECKUX TEOPHL;

BJIQJIETh TEOMETPUUECKUM SI3bIKOM; YMETh UCII0JIb30BATh €0 ISl ONUCAHUS PEIMETOB
OKpY’)KalOUIEro MHpAa; Pa3BUTh MNPOCTPAHCTBEHHBIE MPEJCTABICHUS, HABBIKU
F€OMETPUUECKUX TOCTPOCHHH, YMEHUSI N300paKaTh Fr€OMETPUUECKUE OOBEKTHI;
BJIAJIETh METO/JAaMU J10KA3aTeNbCTB U aJITOPUTMAaMU PEILICHUS; YMETh UX MPUMEHSTH,
MIPOBOJIMTH JI0KA3aTENIbHbIE PACCYXKIEHHUS B XOJI€ PEUICHUS 3a/1ay;

BJIaJIETh OCHOBHBIMU MOHSTHUAMH O TJIOCKHUX M MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
durypax, UXx OCHOBHBIX CBOMCTBAX;



MPUMEHSITh U3yUYECHHBIE CBOMCTBA TeoMeTpuueckux Guryp u QopmMmymsl s pelieHus
F€OMETPUUYECKHUX 3a7a4 U 3a7a4 C MMPAKTUYECKUM COJIEPKAaHUEM;

chopMupoBaTh MPEACTaBICHUE O HEOOXOAMUMOCTH JTOKA3aTEIbCTB MPU 0O0OCHOBAHUU
MAaTEMATHYECKUX YTBEPKICHUN M POJIM AKCHOMATHUKHU B IMPOBEICHUU JIEAYKTUBHBIX
pacCyXICHUM;

chopMUpOBaTh MOHATUHUHBIN amnmapaT [0 OCHOBHBIM pa3jieiaM Kypca TeOMETPUH; 3HATh
OCHOBHBIE TEOPEMBI, POPMYIIBI U YMETh UX IPUMEHATH; YMETh IOKa3bIBATh TEOPEMBI U
HaxOJHUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

3HaTh aKCMOMBI CTEPEOMETPHUU U CIIECICTBUA U3 HUX, YMETh IPUMEHSThH UX ITPU PEIICHUU
3ajad;

MMETh TMPEJCTABJICHUS O B3aUMHOM PAcCIOJOXKEHUH NPSIMBIX W IUIOCKOCTEW B
MPOCTPAHCTBE: MAPAIIICIbHBIE MPSMbBIC, CKPEIIMBAIOIIUECS TPSIMbIE, MapaieIbHOCTh
OpsSIMOM M TUIOCKOCTH, MEPNEHAUKYISIPHOCTh MPSAMONM U TIJIOCKOCTH, YTOJ MEXKIy
OpsIMOM W IUIOCKOCTHIO, MAPAJUICIBHOCTh  IIOCKOCTEH, MNEPHEHIUKYISIPHOCTD
MJIOCKOCTEH, YroJl MEX/y IMJIOCKOCTAMU; 3HATh OINpPEICJICHUsI, CBOMCTBA U MPU3HAKH,
yMETh IPUMEHSATh UX MPU PEIICHUH 33]1a4;

BJIaJICTh MOHATHUSIMH OPTOrOHAILHOTO MPOSKTUPOBAHUS, HAKIOHHBIX U UX MPOCKIUIX,
3HATh TEOPEMY O TPEX MEPNEHAUKYJISIPAX U YMETh MPUMEHSTH €€ MPU PEIICHUN 3a]1a4;
YMETh HAXOJWUTh PACCTOSHHUS OT TOYKH JIO IJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS
PSIMBIMU;

YMETh HaXOJUTh YIJbl MEXIY CKPEIIMBAIOIIMMUCS MNPSAMBIMU, MEXIY MNPSIMOU U
MJIOCKOCTBIO, MEXIY ABYMSI IIJIOCKOCTSIMU;

3HaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB: MPSMOYTOJBHBIN MapajjelenuIe,
napa’suiesenunes, npusma (BUAbl MPU3M: IpsiMasi, HaKJIOHHAs, IpaBUJIbHAS ), TUpaMUIa
(Buapl THpamMup), yced€éHHas NHUpaMuia, IMPaBWIbHBIE MHOTOTPaHHUKH (KyO),nX
AJIEMEHTHI, CBOMCTBA; YMETh HAXOJWUTh IUIOMIAJA OOKOBOM M TOJHOW MOBEPXHOCTH
MHOTOTPaHHUKOB, a TaK)Ke UX 0OBEMBI,

YMETh CTPOUTH CCUYCHHSI MHOTOTPAHHHUKOB METOJIOM Clie/a, mapajljieIbHOTO MepeHoca,
BHYTPEHHETO IPOCKTUPOBAHUSI;

BJIQJICTh ITIOHATHEM TeJjla BpaIlleHUs: IIWINHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map,
3HATh UX JIEMEHTHI (pauyc OCHOBaHMs, 00pa3yolias, OCh CHMMETPHH, BEICOTA); YMETh
HaXOJIUTh OOKOBYIO Y MOJHYIO TOBEPXHOCTH TEJ BPAIICHUS, a TAK)KE UX 00BEMBI;
YMETh CTPOUTH CEUYCHUS TEJ BPAILICHHUS TIOCKOCTHIO;

yMeTh pemarh 3a7a4d Ha KOMOWHAIMM MHOTOTPAaHHHUKOB M Tl BpallcHUs,
aHAJIM3MPOBAaTh B MPOCTEUINMX CIydasX B3aUMHOE pACIOJI0KEHHE OOBEKTOB B
MPOCTPAHCTRBE;

n300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KPYIJIbIC Teja; BBITOJHATH YEPTEIKH I10
YCJIOBUAM 3a]1a4;

yMETh aHAJM3UPOBATh B3aWMMHOE pPAaCIOJOKeHUE Cchepbl W IUIOCKOCTH, 3HATH
ompeNelIicHHe KacaTelIbHOM IUIOCKOCTH K cdepe, (GpopMyaupoBaTh M JIOKA3bIBATh
TEOPEMBI O CBOMCTBE U MPU3HAKE KacaTEIbHOMN IIOCKOCTH;

BJIAJIETh TOHSITHEM BEKTOpa B MPOCTPAHCTBE, YMETh HAXOJUTh KOOPJAUHATHI BEKTOPA U
BBITIOJIHATH OTEepaluu (CIOKEHUS, BBIUMTAHUSI, YMHOXEHHS BEKTOpAa Ha YMCJIO) Haj
BEKTOpPaMH B KOOPJIMHATHON U BEKTOPHOU hopme;
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— 3HATh ONPENEIICHHE CKAISIPHOIO IPOU3BEIECHUS BEKTOPOB, €r0 CBOMCTBA; HAXOAUTH
CKAJIIPHOE MTPOU3BENCHUE BEKTOPOB Y€peE3 UX KOOPAUHATHI;

— TIPUMEHATH BEKTOPHBINA METOJ IIPU PELICHUH T€OMETPUUECKUX 3a1a4;

— HaxXOJWUTh YPaBHEHHME IUIOCKOCTH, PACCTOSHUE OT TOYKH O IUIOCKOCTH, PACCTOSHHE
MEXAY CKPELIMBAIOIKUMHUCS NPSIMBIMU, YpaBHEHUE cephl, 00bEM Mapasuiesenunesa u
TETpa’Apa, 3aJaHHOTO KOOPAMHATAMH CBOMX BEPILHH.

Conep:xkanne yueOHoro npeamera «Maremaruka
AJire0pa 1 Ha4yaIa MaTEeMAaTHYECKOr0 aHAJIU3a
10 kaace

JercrBuresbHble 4Yuciaa. Llenble U panmoHanbHbIE 4yKcia. J(€HCTBUTENBHBIE YHUCIIA.
beckoneuno yoOwIBaromiasi reomMeTpuyeckas mnporpeccus. ApupMeTHUuecKui  KOpEeHb
HaTypaibHOW creneHu. CTeneHb C palMOHAIBHBIM W JACHCTBUTEIBHBIM IMOKA3aTEIIEM.
Pemenue 3agau.

Crenennas ¢pynknus. Crenennas pyHkuus, €€ cBoiicTBa u rpaduk. Bzanumuo oOpatHbie
dbyukuuu. PaBHOCWIBHBIE ypaBHEHHMSI U HEpPaBEHCTBA. VppalMoHadbHBIE YpaBHEHUS.
HppauronanbHble HEPABEHCTBA.

IlokazareabHass d¢ynkumsa. IlokazarensHass ¢QyHKuMs, €€ CBOHCTBA U TpaduK.
Iloka3arenbHble ypaBHeHUs. IlokazaTenpHble HepaBeHCTBA. CHUCTEMBI MOKa3aTENbHBIX
ypaBHEHUN U HEPABEHCTB.

Jlorapu¢pmuveckass pynknus. Jlorapudmel. CpoiictBa norapudmoB. Jlecstuunbie u
HaTypalibHble JiorapudMmbl. Jlorapudmudeckass ¢yHkius, e€ cBoiicTBa u Tpaduk.
Jlorapudmuyeckue ypaBHeHus. Jlorapudmudeckue HepaBeHCTRA.

Tpuronomerpuueckue ¢opmyasl. Pagnannas mepa yrina. [IoBopoT TOYKM BOKpyr
Hayana koopauHatr. OmnpeneneHUEe CUHYca, KOCMHyCa M TaHI€Hca yria. 3HaKu CHHYyca,
KOCHHYCa M TAHT€HCAa. 3aBUCUMOCTb MEXKIY CUHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOT'O ¥ TOTO
xe yrima. Tpuronomerpuyeckue ToxjaectBa. CHHYC, KOCUHYC M TaHIE€HC YIJOB « WU -«.
@opmyisl cioxeHns. CHHyC, KOCHHYC U TAHT'€HC ABOMHOTO yriia. CHHYC, KOCHHYC U TAHT€HC
NOJIOBUHHOTO yria. @opMy:sl npuBeneHus. Cymma u pazHOCTh CUHYycoB. CyMMa U pa3HOCTh
KOCHHYCOB.

TpuroHomerpuyeckue ypaBHEHHs. YPAaBHEHHE COSX=a. VYpaBHeHue sinx=a
.YpaBHeHue tgx=a. Pemenue tpuroHomerpuueckux ypaBHeHHH. [Ipumepsl pemieHus

MPOCTEUIIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
HTorosoe nmosropeHmue.

AuireOpa  HaYaJIa MATEeMATHYE€CKOI0 aHAJIU3a
11 kiaacce

Tpuronomerpuueckue ¢QyHkuuu. OONacTh ONpEACICHUS W MHOXKECTBO 3HAYCHUU
TPUTOHOMETPUUECKUX GyHKIUI. YETHOCTB, HEYETHOCTb, NEePUOANYHOCTD
TpuroHoMetTpuueckux ¢ynknuii. CpoiicTBa (GyHKIMH y=cosx u e€ rpaduk. CBoiicTBa

byakiuun  y=sinx u e€ rpadpux. CpoiicTBa ¢yHKIMHY=tgx u e rpaduk. OOpaTHbIC
TPUTOHOMETPUYECKHUE (DYHKITHIH.
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IIpousBoaHasi U e€é reomerpuyeckuid cMbici. [IpousBoanas. IIlponsBogHas creneHHOM
¢ynkuuu. IlpaBuna muddepenurpoBanus. IIpou3BoaHBIE HEKOTOPBIX 3JIEMEHTAPHBIX
¢yHkuui. 'eoMeTpruuecKuii CMbICI TPOU3BOIHOM.

IIpumeHeHne NMPOU3BOAHON K HccjeloBaHuI0 (pyHkumii. Bo3pacranue u yObiBaHue
¢yHkuuu. OxcrpeMymbl (GyHKUMH. [IpuMeHeHrne NpOM3BOJHOM K MOCTPOCHUIO TpauKOB
dbynkuuii. Hanboneiee n HaumeHbliee 3HaueHus1 GyHKIUU. Beimykinocts rpaduka GyHKINH,
TOYKH Teperuoa.

HNurerpan. IlepBooOpasnas. IlpaBuia HaxoxxaeHuss nepBooOpasHbiX. [lnomans
KPUBOJIMHEWHON Tpalleluyu U UHTerpaji. Beruncienue uHTerpanoB. Beruuciaenue miomanen
¢uryp c momompbio HHTErpanoB. [IpumMeHeHHe NPOU3BOAHOM M UWHTErpaia K pPEIICHUIO
IIPAKTUYECKUX 3a7ay.

KomOunaropuka. IIpaBuno npoussenenus. [lepecranoBku. Pasmemenns. Coueranus u
ux csorictea. bunom HeroroHa.

JieMeHThl  Teopuu  BeposTHOocTeil.  CoObitmsa.  KomOuHammm  COOBITHIA.
[IpotuBomnonoxueie  coObiTUsA. BeposTHOCTh  coObiTHs.  CliokKeHHEe  BEpOSTHOCTEH.
HezaBucumbie coObiTus. YMHOKEHUE BEpOSITHOCTEN. CTaTUCTUYECKAsE BEPOSITHOCTD.

Craructuka. Cinyualinbie BenuuuHbl. LleHTpansubie TeHaeHnun. Mepsl pazopoca.

3ak/II04uTe/IbHOE MOBTOPEHHE Kypca ajJre0pbl 1 HA4aJl MATEMATHYECKOT0 AHAJIU3A
NPH MOATOTOBKE K HTOTOBOM aTTECTALMH 110 MaTeMaTHKe.

I'eomerpus
10 x1acc

Beenenne B mpeamer. Ilpenmer crepeomerpun. AKCUOMBI cTepeomeTpun. HekoTopeie
CJEICTBUS U3 AKCHOM.

[MapanieJbHOCTh NPAMBIX M IUIOCKOCTeH. [lapamnenbHOCTH OPSAMBIX, OPSIMOU U
IUIOCKOCTH (TIapaluiesibHbIe TPSIMBbIE B MPOCTPAHCTBE, MPU3HAK MapAUIEIbHOCTH TMPAMBIX B
npoctpaHcTse). [lapannenbHOCTh TPSAMON U MIIOCKOCTU. B3anMHOE pacionoKeHne NpsMbIX B
npoctpancTBe. CKpellMBaroluUecs: MpsMble. YTJIbl C COHANPABICHHBIMH CTOPOHAMM.
B3anmHoe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE. YTOJ MEXAY npsAMbIMU. [lapanienbHbie
IJIOCKOCTH.

CgoiicTBa mapayienbHbIX 1IockocTe. Terpasap. Ilapanmnenenunen. IloctpoeHue
CEUYEHUH TeTpa’apa U napajiesenunesa.

[HepneHAMKYJASPHOCTL, NPSAMBIX M IUIOCKOCTel. [lepneHnukynspHble mNpsMbIE B
npoctpaHcTBe. llapamnenpHble mpsMble, NEPHEHAUKYJISPHbIE K IUIOCKOCTH. [Ipu3nak
MEPIIECHANKYJIAPHOCTH NPSAMOW M IUIOCKOCTH. TeopemMa O mOpsiMOW, MNEPIEHAUKYJIAPHOU
IJIOCKOCTH. PaccTosiHue OT TOUKHM 10 INIOCKOCTH. Teopema o TpEX MepneHAuKyJspax. YTromi
MEXAY NPSMOW M IUIOCKOCTBIO. J[ByrpanHbii yron. [Ipu3Hak nepneHauKyIspHOCTH IBYX
mrockoctel. [Ipsamoyronpnsiii napamienenumnen. TpéXrpanHsiil yroia. MHOrorpaHHbii yrodl.

MHuororpannuku. [louatue mHororpannuka. IIlpusma. I'eomerpuueckoe teno. Teopema
Oiinepa. Ilpusma. IlpoctpanctBennas Teopema Iludaropa. Ilupamupa. IlpaBunbHas

nupamuaa.  Yceu€HHas nupamuga. lloctpoenue cedenuit nupamuia. CummeTtpus B
npoctpancTBe. [loHsATHE MPAaBUIBHOTO MHOTOTPAHHUKA. DJIEMEHTh CAMMETPUHU MPaBUIBHBIX
MHOTOI'PaHHUKOB.

IHoBTOpEHHe.
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I'eomerpus
11 kaace

Iuauuap, konye m wmap. Ilonarue munubnapa. Ilnomans MOBEPXHOCTH LWIMHIPA.
[lonsitue xonyca. Ilnomans MmoBepxHOCTH KoHyca. Yceu€HHb koHyc. Cdepa u map.
B3aumHuoe pacnonoxxenue cepsl 1 iockoctu. KacatenbHas miockocts Kk chepe. [lnomans
cdepsl. Bzanmuoe pacnonoxenue chepsl u npsimoil. Cdepa, BnucaHHas B HUIUHAPUYECKYIO
noBepxHocTh. Cdepa, BOUcaHHAsT B KOHUYECKYIO MOBEPXHOCTh. CeueHus LUIMHIPUYECKOM
MOBepXHOCTH. CeUeHNs] KOHUYECKOW MTOBEPXHOCTH.

O6bém Tea. Ilonstue o0néMa. OOBEM mnpsMoyrojibHOro mapamienenumnena. O0bEM
npsMoil pusMbl. O0BEM nuUnUHApPaA. BeruucieHne oObEMOB Tesl C MOMOILIBIO HMHTErpasa.
O6bEM HakIOHHOM npu3Mbl. O0BEM HakIOHHOM Npu3Mbl. O0BEM nupamuibl. OOBEM KOHYcCA.
O6bEM mapa. OObEMBI IIAPOBOT0 CETMEHTA, IAPOBOT'0 CJI0S U IApOBOro cekropa. [lnomans
ctepsl.

BekTopbl B nmpocrpancrBe. [lonstue Bekropa. PaBeHcTBO BekTOpoB. CllokeHue u
BbIYMTaHUE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB. YMHOKEHUE BEKTOpa Ha 4YHUCIO.
Kommunanapusie BekTopbl. lIpaBuno mnapamnenenunena. PasnoxkeHne BeKTOpa IO TpeM
HEKOMIUIAHAPHBIM BEKTOPaM.

Metoa koopauHaT B mpocTpaHcTie. /JIBu:kenus. [IpsmoyronpHas cuctema KOOpAUHAT
B mnpoctpaHcTBe. KoopauHaTel BekTopa. CBsA3b MEXKAY KOOPAWHATAMU BEKTOPOB U
KoopauHaTamu Touek. [Ipocreiiive 3agaun B KoopiuHaTax. Y paBHeHUE chepbl. YOI MEeKIY
BekTOpaMH. CKaJIsSIpHOE MPOU3BEACHUE BEKTOPOB. BhIUnCIEHHE YIIIOB MEXIYy NPSMBIMUA U
IUIOCKOCTSIMH. YpaBHEHHE IUIOCKOCTH. lleHTpanpHas cummerpusa. OceBas CUMMETpHSL.
3epkanbHas cumMerpus. [lapamnensHblil nepenoc. [IpeobpazoBanue nogodusi.

3aKI04uTe/IbHOE NOBTOPEHHE Kypca IeOMeTpHMH IIPpH NOATOTOBKE K HTOrOBOM

aTTeCTAllMH IO MaTEMATHKE.
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TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEAMETA «<MATEMATHUKA»

I'naBa/ Conep:xanne MmaTepuaia

Ko.1-
BO
JacoB

Lenn o0yuenus

AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A, 10 kiacc

INHOBTOPEHMUE.

8

Anrebpanueckue BbIpakeHus. JInHeiHbIe
ypaBHEHHMs] M  CHCTEMbl  ypaBHEHHUH.
UucnoBsle HEpPaBEHCTBA W HEPABEHCTBA
IIEPBOM CTENEHU C OJHUM HEU3BECTHBIM.
Jluneitnass ¢ynkuus. KBagpaTHele KOpHHU.
KBanmpatueie ypaBHenus. Ksamparuunas
¢dbynkums, e€ cBoiictBa. KBaaparHbie
HepaBeHcTBa. CBolicTBa W Tpaduku
¢bynkuwmii. [Iporpeccun.

IIpexMeTHbIE HeEaH:

CHUCTEeMaTH3aIusl 3HaHWK Ha OCHOBE OOOOIIAIOIIEro MOBTOPECHHMS
Kypca aiare6pbl OCHOBHOM LIKOJIBI;
MOBTOpEHUE TMpaBuia U Gopmyn Uit
anredpanvdeckux BbIPAKEHUH;

YCTaHOBJICHUE CBS3€M MEXKJy KOJIMYECTBOM PEIICHHH CHCTEMBI

npeoOpa3zoBaHUA

JIBYX JIMHEHHBIX ypaBHCHWH M TOYEK MEPECCUCHHs MPSMBIX,
3aJalOIUXCs  ypaBHEHHSIMH  CHUCTEMBI  (TeOMeTpHuYeCKast
HHTEpIpETaIys);

MOBTOPEHHE CBOICTB YMCIOBBIX HEPABEHCTB U CIIOCOOOB pelIeHui
HEPABEHCTB C OJTHOM MMEPEMEHHOI;
0000wmenne cpoiicte Qpynkuuu Y =KX+b B 3aBucumoctu ot

3HaveHuit mapamerpoB K u b, mocrpoenune rpadukos;
0000111eHIEe CBOMCTB QYHKIMH Y = ax? +bX+C B 3aBUCHMOCTH OT

3HaueHui napamerpos a,b, C u 3maka D = b? —4ac , IOCTPOEHUE
rpaduKoB;

MIOBTOPEHHE METOJOB pELIECHUS KBAaJAPAaTHBIX YpPAaBHEHUH U
HEPaBEHCTB;

aKkTyanu3anus 3HaHUM o mporpeccusix (apudmeruyeckas,
reoMeTpUIecKas).

MeranpeaMeTHbIe Heau:

YCBOCHHE YHUBEPCAIBHBIX METOJIOB 0000111eHUS u

CHUCTCMATHU3alluH 3HaHHI>i;

1| OcHoBHbBIE

~J| HamnpaB/eHust
BOCIHUTATEILHOM
IeSATeTbHOCTH




OBJIAICHUC yCTHI)IM U IIHNCBMCHHBIM MAaTEMATHYCCKUM A3BIKOM,
HNPUMEHUMBIM  [IPU  U3YYECHUH  IPEIMETOB  €CTECTBEHHO-
MaTEMATHYCCKOI'O ITUKJIA, pa3BI/ITI/I€ HUCCICO0OBATCIIBCKUX YMGHHﬁ;
paSBI/ITI/Ie YMGHI/Iﬁ O6OCHOBI)IB3.TI) CBOHU BBIBOJbBI U HpOBOI{I/ITI)
JIOKA3aTEJIbHBIE PACCYKICHHUS.
JIMYHOCTHDIE eJIn:

pa3BUTHE TBOPYECKHUX CIIOCOOHOCTEH,
CaMOCTOSITEIILHOM JIeATEIIHHOCTH
YMGHI/IG 06”I>GKTI/IBHO OIICHUBATH ypOBeHI) CBOUX 3HaHI/II71 110
NpCaIMCTY U BBICTPAXMBATDH IJIAHBI I10 MX KOPPEKTUPOBKH.

HHTYULIUHU, HABBIKOB

JIEUCTBUTEJBHBIE UACJIA

16

Iensie u paloOHAJIbHBIE qrclia.
JelicTBuTenbpHbIE  4yuCIa.  beCKOHEYHO
yOBIBaIOIIasi TEOMETPUUECKAST TIPOTPECCHUS.
ApudmMeTnuecknii KOpeHb HATypaJbHOU
creneHd. CTeNeHb C PalMOHAIBHBIM U
JNeMCTBUTENBHBIM ITOKa3aTeJIeM.

Ilpeomemmnvie yenu:

Pa3sBUTUC TIOHATHUIA HeﬁCTBHTCHBHOFO Yuciia KakK pe3yibTara
BBICTPaUBaHNs HAay4YHOM TEOPUM JIEHCTBUTENBHBIX YHCEN Ha
OCHOBAHHH TIOHSTHS MIPEJIENIa YUCIOBOM MOCIEI0BATEIILHOCTH;
dopMHupoBaHHWE ~ TOHATHA  CTCNIEHH C  JICHCTBHTEIBHBIM
NoKa3aTreileM KaK OCHOBBI  JUIsi HM3YYCHHS  CTEICHHOW,
MOKa3aTeNIbHOM, JJorapuMuIecKon (HyHKIIHIA,

pa3BUTHE  yMEHHUH  TNPUMEHATH  CBOMCTBA  CTEIEHU  C
JICWCTBUTENLHBIM TI0Ka3aTeJIeM PU MOJACIMPOBAHUH U M3YYCHUU
MaTeMaTHYECKUX MOJIEJICH, OTTMCHIBAIOIIUX TTPOILIECCHI C TIOMOIIBIO
CTETICHU C JICHCTBUTEILHBIM TIOKA3aTelIeM;

dopMHpOBaHHE YMEHHH TPUMEHITH METOJbI JOKa3aTelbCTB M

QITOPUTMBI ~ PEHICHUM TMPaKTUYECKUX 3ajad, OMNHpasch Ha
U3YYECHHBIE TEOPEMBI U CIIE/ICTBUSL.

Memanpeomemnule yenu:

— pasBuUTHE YMEHHUI CaMOCTOSITENIEHO OCYIIECTBJIATD,

KOHTPOJINPOBAaTb M KOPPEKTHUPOBATH AESATEIBHOCTH B IpOIECCE
0000IIeHUs,,  CUCTeMaTH3allud W PACHIMpPeHUs  3HAHUH,
IIOJIyYE€HHBIX B OCHOBHOMH IIKOJIE;

4,5
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Jluunocmmuote ueau:

pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSTEIFHOMY IOMCKY METOIOB
peuieHusl NpakTUYEeCKUX M NPUKIATHBIX 33134, ¢ IPUMEHEHHEM
W3YYEHHBIX METO/IOB;

dopMHupoBaHHE YMEHHH SICHO M TOYHO H3JIaraTh CBOIO TOYKY
3pEHMs KaK YCTHO, TaK U IMCbMEHHO, IPAMOTHO ITOJIb3YSCh SI3BIKOM
MaTE€MaTHKH.

dopmupoBanue MHPOBO33PEHHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO HayKH;

(dbopMUpOBaHNE OCHOB CAaMOBOCIIUTAHUS B MPOLIECCE BHIMOTHEHUS
paboT pa3HOro ypOBHS CIOKHOCTH, TPEOYIOIIHUX OTBETCTBEHHOTO
Y TBOPYECKOTO OTHOIICHUS;

pa3BUTHE CHOCOOHOCTH M TOTOBHOCTH BECTH AMAJIOT C JIPYTUMH
JIOABMH B MPOIIECCE COBMECTHOM AEATEIbHOCTH.

CTEIIEHHAS ®YHKIUA

16

Crenennas ¢yHKIusg, €€ CBOWCTBA U
rpaduk. B3aumHO 0OpaTHBIE (QYHKIINH.
PaBHOCUIIbHBIE YpaBHEHUS U HEPaBEHCTBA.
UppanmonanbHbie ypaBHEHHUSI.
HppanmonanbHble HEpaBEeHCTBA.

IIpeomemnvie yenu:

BBEJICHUE TIOHITUSI CTETNICHHOW (YHKIUHM;, M3ydeHHE €€ CBOWCTB
AHATUTHYECKIMH U TPAPUUECKUMH METOJaAMU;

W3y4YeHHEe TMOHATHS oOpaTHOW (YHKIMH; 0O0O0OIIECHUE TOHATUS
o0OpaTHOW (YHKIUM C HUCIOJBb30BaHHUEM paHee HW3YyYEHHBIX 3a-
BUCUMOCTEH; (OPMHPOBAHHWE YMEHHUS aHAIUTHYECKOW 3aluch
GyHKIMHU, 00paTHOM TaHHOM, a TAK)KE YMEHUS IOCTPOSHUS Ipaduka
oOpatHO# GYyHKINY;

BBEJICHUE OIPEICIICHUI PaBHOCHIBHBIX YPaBHCHUH (HEPaBEHCTB,
CHCTEM) M ypaBHEHUH (HEPABEHCTB, CUCTEM) — CIICIICTBHIA;
BBE/ICHUE ITOHSATHUS 00J1aCTH ONPEICIICHNUs ypaBHEHHS (HEPaBEHCTBA,
CHUCTEMBI);

NpPUMEHEHHE TPU pEIIeHUU YypaBHEHUN (HEpaBEHCTB, CHUCTEM)
CBOICTB paBHOCHIIbHBIX MIPe0Opa3oBaHuUi;

oOydeHHe METO/JaM pEeUICHUS HWPPALUOHATBHBIX YpaBHEHHH U
HEPABEHCTB.

4,7
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Memanpeomemnvie yenu:

oOyuyeHue IpHeMaM HMHTEpPOpPETaluu  SBJICHUM  IPOLIECCOB,
IIPOTEKAIOLIUX 110 CTETIEHHOM 3aBUCUMOCTH;

pa3BUTHE YMEHUN CAMOCTOSATEIBHO ONPEAEIATh LENU ACATEIbHOCTU
0 W3YYEHHUIO DIEMEHTApHbIX (YHKIMA W WX MPUMEHEHHIO,
UCIIONIb30BAaTh BCE BO3MOXKHBIE PECYpChl Ui JOCTUKEHHS
IMOCTaBJICHHBIX IIEJICH;

dbopMHpOBaHKE CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1ay;

pa3BUTHE KPUTUYHOCTH MBIIIJICHUS B MpoOIlecce OLUEHKU M HH-
TeprnpeTanuy  MHQOpPMAMM, TOJy4yaeMoOM U3  pa3jIMyYHBIX
HCTOYHUKOB;

pa3BUTHE YMEHHH B3aMMOJICHCTBUS B IPOLIECCE MOUCKA PEIICHUS
pooJieM.

Jluunocmmuwie yenu.

dbopmupoBaHue MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE CTPEMJICHHM K CaMOCTOATENIBHON TBOPYECKOW U OT-
BETCTBEHHOMU JIESITENIbHOCTH;

pa3BUTHE CTPEMJICHHH K caM00Opa30BaHMIO, CO3HATEIBHOMY OT-
HOILIEHUIO K HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCIEIIHOM
npodeccuoHaIbHOM U 00IIECTBEHHOMN AEATEIbHOCTH.

IHOKA3ATEJIbHAA ®YHKIUA

12

[TokazarenbHast QyHKIMS, €€ CBONCTBA H
rpadpuk. IlokazarenbHble  ypaBHEHHS.
Iloka3arenbHble HepaBeHCTBA. CHCTEMbI
MOKa3aTeIbHBIX YPAaBHEHHI U HEPABEHCTB.

Ilpeomemmvle yenu:

BBEJICHUE MOHATHUS MOKA3aTeNbHON (QYHKINU; N3y4yeHHE CBOWCTB U
NoCTpoeHue rpaduka nokazareabHo! (QyHKIUY;

oOyueHue peUIeHUI0 T0KAa3aTeNlbHbIX YypaBHEHUN (HEPaBEHCTB,
CUCTEM) aHATUTUYECKUMU U TPahUIECKIMH CIIOCOOAMH.

Memanpeomemmvie yenu.

4,6
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MOJIETTMPOBAaHKUE SBICHUI M IIPOIECCOB, MPOTEKAIOIIUX IO 3KC-
MIOHEHIMAILHON 3aBUCHMOCTH, C IOMOMIIbIO (OpMYN U TpaduKoB
NIOKa3aTeIbHON (YHKIINY;
UCCIIEIOBAaHUE PEANIbHBIX MPOIECCOB U SABJICHUN, TPOTEKAOIIUX T10
3aKOHaM II0Ka3aTEeIbHOM 3aBUCHMOCTH, C TIIOMOIIBIO CBOMCTB
NOKa3aTeIbHON (QYHKIUH.

Jluunocmmuwie yenu:

pa3BUTHE AaHAJUTHYECKUX CIIOCOOHOCTEH W HHTYHLUU (B XOJe
HAOJI0JICHN 32 TIOBE/IEHUEM IKCIIOHEHIIMAIbHBIX 3aBUCUMOCTEN );
pa3BUTHE UCCIEIOBATENbCKUX YMEHUHN, HEOOXOIUMBIX B OCBOCHUU
OyIyUIuX TBOPUECKUX MPOQECCHii;

COBEpUICHCTBOBAHUE KYJIbTYpPbl BHIYMCIUTENIBHBIX U I'paduyeckux
JNIEUCTBUIA.

JJOTAPUOPMHUYECKASA ®YHKIUA

18

Jlorapupmel.  CpoiictBa  Jorapu(mMoB.
JlecATUYHBIC ¥ HATypaJbHBIC JIOTApU(PMBI.
Jlorapudmuueckas QyHKIus, e€ CBOMCTBA
u rpaduk. Jlorapupmudeckue ypaBHEHUS.
Jlorapugmuueckie HepaBeHCTBA.

Ilpeomemnvle yenu:

BBEJICHHE NOHATHUSA JIorapu(ma 4ncia;

U3y4EeHUE CBOMCTB JIOrapu(MoB;

IIPUMEHCHHE CBOWCTB aorapumMoB u OCHOBHOT'O
10rapu(MUUECKOro TOKIAECCTBA U1 YIPOLIEHUS JIOrapu(pMUIECKIX
BBIPa)KCHUH BBIYHCIICHUSAX;

BBE/ICHHE OHATUIN IECATUYHOrO U HATypPaJIbHOIO JIorapudma;
npuMeHeHne (opMynbl mepexoja jorapudpma K - Apyromy
OCHOBAaHMIO [UI BBIYMCIEHHUS JOrapu(MOB 4YHCENl C JIOOBIMU
OCHOBaHMSIMU (IIPU MCHOJIb30BaHUU BBIYNCIUTEIBHON TEXHUKN);
BBE/ICHHE MOHATUSA JorapupmMuueckoil PyHKIUY, U3yYeHHE CBOICTB
norapumMuueckoil pyHKUMU U IOCTpoeHUe €€ Tpaduka;

00y4eHHE PELICHUIO J0rapu(PMUUECKUX ypaBHEHU, HEPABEHCTB U
UX CUCTEM aHAJIUTUYECKUMM U TpadUUECKUMU METOAAMH,
HAXOXJEHUI0O TOYHBIX U NPUOMMKEHHBIX 3HAYEHUH KOpHEH
YPaBHEHHH.

Memanpeomemmvie yenu.

4,7
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pacuiupeHne BBIYMCIUTEIBRHOTO ammapara 3a C4€éT NpUMEHEHUSs
CBOMCTB JIOTapu(MOB (3aMEHa BBIYMCICHUN TIPOU3BEICHUS U
YaCTHOI'O CTETIEHEW Ha BBIYMCIICHUSI CYMM M Pa3HOCTEM MOKa3aTesnein
CTENEHEN);

o0yueHue MOJAEIUPOBAHUIO PEaJbHBIX IPOLECCOB, MPOTEKAIOIINX
[0 3aKOHAM SKCIIOHEHIIMAJIBbHOW 3aBHCHUMOCTH, U HCCIEIOBAHUIO
CO3/IaHHBIX MOJIETIEH C MOMOIIBIO anmnapara JOorapupMUpoOBaHus;
OCO3HAaHME B3aMMOCBSI3M MaTeMaTUKH CO BCEMHU IpeIMeTaMu
€CTECTBEHHOI'0 ¥ TYMaHUTAPHOTO LIUKJIOB.

Jluunocmmuwie yenu.

COBEPILIECHCTBOBAHNE BBIYHMCIUTEIBHON KYJIbTYpHI,

paciMpeHue CpesicTB M METOJ0B MpeoOpa3oBaHUI CHMBOJIBHOIO
SI3bIKA;

paciImpeHne IpeICTaBICHU 0 B3aMMHO OOPATHBIX IEHCTBUSIX.

Vi

TPUT'OHOMETPUYECKHUE
POPMYJIbI

26

Pagnannas wmepa yrna. I[loBopoT TOuYkH
BOKpYr Hayana koopauHat. OmpezneneHue
CHHYCa, KOCUHYCa U TaHr'eHCca yria. 3HaKu
CHHYCa, KOCHHYcCa u TaHTeHca.
3aBUCUMOCTb MEXAY CUHYCOM, KOCHHYCOM
U TaHIE€HCOM OJHOr0 M TOro e YIJia.
Tpuronomerpuueckue Toxaectsa. Cunyc,
KOCHUHYC M TaHI€HC YIVIOB & WU —«.
®opmynsbl cioxeHus. CUHYC, KOCHUHYC U
TaHreHc ABOIHOro yria. CUHyC, KOCUHYC U
TaHTeHC TOJOBUHHOrO yria. Dopmyibl
npuBeneHud. Cymma U pa3HOCTb CHHYCOB.
CyMMa 1 pa3HOCTb KOCUHYCOB.

Ilpeomemnvle yenu:

pa3BUTHE TPEIACTABICHUH O MaTeMaTHUKE KaK 4YacTH MHUPOBOM
KyJIbTYypbl, O CIOCO0axX ONMHCAaHUS Ha MAaTEeMaTHMYECKOM S3bIKE, B
YaCTHOCTH B TEPMUHAX TPUTOHOMETPHH, SIBJICHUM PealbHOTO MHUPA;
dbopMupoBaHUE MPEACTABICHUI O MOHATHSX TPUTOHOMETPUH Kak
MaTEeMaTHYECKUX MOJIENSX, MO3BOJISIIOIIMX OMUCHIBATh MPOIECCHI,
u3y4aeMble (U3UKON, SKOHOMHUKON U APYTHMHU HAayKaMH;
JalbHeWIee pa3BUTHE TMOHATHS JIEHCTBUTENBHOTO dYHCIA TIO-
CPEICTBOM IpEACTaBICHUS B TPUTOHOMETPUUECKON (hopMme;
dbopMupoBaHUEe YMEHHH OMpeNeisiTh M HCCIeIOBaTh CBOMCTBa
CHUHYCa, KOCHHYCa, TAaHI€HCa, KOTaHT€HCa JICHCTBUTENHLHOTO YHCIIA,
HCIIONIb3YSl OJIHO3HAYHOE COOTBETCTBUE MEXIY TOUYKAMH UHCIOBOM
NPsIMON M TOUKAMH OKPY>KHOCTH;

oOydeHHne TPUMEHEHHUI0 TPUTOHOMETPUUYECKUX TOXKIECTB MPHU
BBIYMCIICHUSIX, peoOpa3oBaHUIX TPUTOHOMETPUUECKUX

5,7
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BBIDQKCHUM,  PEIICHWH  NIPOCTEHIIUX  TPUTOHOMETPHUUYECKHUX
YPAaBHEHUH, C UCIIOJIb30BAaHUEM JOKA3aTEIbHBIX PACCYKICHUN.

Memanpeomemnvie yenu:

— Pa3BUTHE YMEHUH CAMOCTOSATEIBHO OIPEAEIATH LENIN ACATEIBHOCTH
II0 YCBOCHHIO M IIPUMEHEHHIO 3HAaHUW TPUTOHOMETPHM Kak
MaTE€MaTHYECKON MOJEIIH pealbHON IEHCTBUTEILHOCTH;

— (dopmupoBaHue HaBBIKOB y4eOHO-UCCIIeI0BATEIHCKOM
JESATEIbHOCTH, TOTOBHOCTH K ITIOMCKY PEIICHMs NPAKTUYECKUX
3a/1a4;

— pa3BUTHE YMEHHUI OpPHUEHTHUPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX
nH(pOpMaLIUY, KPUTUYECKH OLIEHUBATH MOJYYEHHYI0 HHPOPMAIHIO,
IIPUMEHSTH €€ B CBOEH JI€ATEIBbHOCTH.

Jluunocmuvie yeau:

— (¢opmupoBaHue MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Da3BUTHA HayKl U OOLIECTBEHHOU
IIPAKTHKHY;

— Ppa3BUTHE T'OTOBHOCTH YYalIUXCA K CAMOCTOATEIBHOW TBOPYECKOU
JESITEIIBHOCTH;

— (opMupoBaHue HaBBIKOB COTPYJHMYECTBA B Ipoliecce y4eOHOH,
y4eOHO-UCCIIEIOBATENIbCKOM, 00IIECTBEHHOMN 1€ TEIbHOCTH.

VII TPUT'OHOMETPNUYECKHUE 19

YPABHEHMUMS

VYpaBHeHue cosx=a. VYpaBHeHue lIpeomemnvie yenu: 4,5

sinx=a.YpaBuenue tgXx=a. Pemrenue — BBEJCHHE ITOHATHH arcsin a, arccos a, arctg a;

TPUTOHOMETPUYECKUX ypaBHeHHﬁ_ — BBIBOJ (1)OpMYJ'I KOpHeﬁ HpOCTCfII.HHX TPUT'OHOMCTPUYICCKUX

ITpumepsr pelenus MPOCTEUIINX YPaBHEHHUIA;

TPUTOHOMETPUYECKUX HEPABEHCTB. — o0OydeHHe pEILIEHUO TPUTOHOMETPUYECKUX YpaBHEHUM,
CBOAAIIMXCS K  anreOpauvdeckuM, pEHIeHHI0O  OJHOPOIHBIX

OTHOCHUTCIIbHO CUHYCa U KOCUHYCa ypaBHeHHﬁ;
- 06yquI/Ie PCHICHHUIO TPUTOHOMCETPUUCCKUX ypaBHeHI/Iﬁ METOdaMM
3aMCHBI HCU3BCCTHOI'O M PA3JIOKCHHUSA Ha MHOKHUTCIIN
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— 3HAKOMCTBO C METOAOM OIICHKM MHOXKECTBA 3HAUYCHHI JICBON U
IIpaBOM 4acTe TPUIOHOMETPUYECKOTO YPABHEHMUS;

— 3HAKOMCTBO CO CIIOCOOAMHU PEIICHUS TPUTOHOMETPUYECKHX He-
PaBEHCTB.

Memanpeomemmnuvie yenu.

— pacIIMpeHUe CPEACTB MOJCIUPOBAHUS PEAIBHBIX TPOIECCOB H
SIBIICHHI,

— (dopmupoBaHue NPUEMOB TEepexoja OT AaHAIMUTUYECKOW K Tpa-
dbuyeckoit Mmoaenu U 00paTHO;

— pa3BHUTHE AITOPUTMUUYECKOTO U JJOTUYECKOTO MBITIICHNUS,

— COBEPIICHCTBOBAaHUE MPUEMOB TOYHBIX W MPUOIMIKEHHBIX BBI-
YHCICHHUH;

— 3HAKOMCTBO C MATEMAaTHYECKHUM TOJIKOBAaHWEM TIOHSTHUS TIEpH-
OJIMYHOCTH, UMEIOIIEr0 BAXKHOE MUPOBO33PEHUYECKOE 3HAUCHHUE;

— 3HAKOMCTBO C (PHU3WYECKUMH SIBJICHUSMH, OIMCHIBAEMBIMU C
MOMOIIBIO TPUTOHOMETPUUYECKUX YPaBHEHHUH.

Jluunocmuvie yenu:

— COBEpIICHCTBOBAHUE HABBIKOB CAMOKOHTPOJIS;
— Ppa3BUTHE BHIYUCIUTENILHON U aJITOPUTMUYECKON KYJIbTYPbI;
— Ppa3BUTHE TBOPYECKOW HMHUILIMATHBBI, UCCIIEOBATEILCKUX YMEHHI,

CaMOKPUTHUYHOCTH.

VIl IIOBTOPEHHUE 21
Pemenne 3amaHmii Ha TpeoOpa3oBaHUE Ilpeomemmnole yenu: 57
CTCIICHHBIX, IMOKa3aTCJIbHBIX, — yMeTh pemarh 3amanus tana 1, 5, 9, 10 u 11 uz3 JEMO EI'D
HOFapI/I(bMI/ILIeCKI/IX U TPUTOHOMCTPHUUCCKUX (HpO(I)HHBHLIﬁ ypOBeHB);
BHpaiKeHHH' Pewenne IPOCTEHLINX — BHageTb npuémamu pemeHus 3agad tuna 13 u3z JEMO EI'D
JINHEHHbIX, KBaZpaTHbIX, MOBBIIIIEHHOTO YPOBHS € OTOOPOM KOpHEW W3 3aJaHHOTO
UppAllMOHANIBHBIX,  IOKAa3aTelIbHbIX U

norapu(MUUECKUX YypaBHeHUH. Pemienue
ypaBHEHUH MOBBILIEHHOT O YPOBHS

IIPOMEKYTKA.
Memanpeomemuule yenu:
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CII0OKHOCTHU(KBAJIPATHBIX, IOKA3aTEIbHBIX,
HppalMOHAJIBHBIX, JIOTAPU(PMUUYECKUX) C

oTObopoM KOpHEH u3 3a71aHHOT O
IIPOMEXYTKa. Pemenue
TPUTOHOMETPHUYECKHX ypaBHEHHIA
0a30BOr0 U  MOBBIIIEHHOTO  YPOBHEH
CIIO)KHOCTH C OTOOpOM  KOpHEH u3

3aJJaHHOTO TpoMexyTka. Pemenue 3amau
Ha  IPOLEHThl, 4YacTW, JOJH, Ha
KOHIIEHTPALIMI0, CMECH, CIUIaBbl. Pemenue
3a/IaHAI Ha BBIYHCIICHUS H
peoOpa3oBaHus M0 33aHHBIM OopMYyJiaM.

YMEHHE CaMOCTOSITENIbHO ONPEACIsATh LENA CBOEro OOydeHws,
CTaBUTh W (POpMyIHpoOBaTh Ui ceOs HOBBIE 3aaudl B y4€Oe u
IIO3HABATEBHON JESTEIbHOCTH, Pa3BHBATh MOTHBBI M HHTEPECHI
CBOEH NO3HABATEIILHOM JAEATEIBHOCTH;

YMEHHE CaMOCTOSITEIbHO TUIAHUPOBATh ITyTH JTOCTUKCHUS LIEJICH, B
TOM 4YHCII€ albTE€pPHATHBHBIE, OCO3HAHHO BbIOMpaATh Hauboiee
3¢ ¢deKTUBHBIE CIIOCOOBI pelIeHus y4eOHBIX U TO3HaBaTENIbHBIX
3aad;

pa3BuTHE YMEHUH CaMOCTOSITEITEHO OCYIIIECTBIIATH,
KOHTPOJIUPOBaTh M KOPPEKTHUPOBATh JICHCTBHSA B TpOIECCe
0000111eHNs], CUCTEMAaTU3allUU U PACUIUPEHUs 3HAHUH, TTOJTy4YEeHHBIX
B OCHOBHOI1 IITKOJIE;

dopMHEpOoBaHWE  yYMEHHH  CaMOCTOSTENBHO  OCYIIECTBIISTB,
KOHTPOJIMPOBATh W KOPPEKTHPOBATH CBOK JICATEIHHOCTH IIPH
BBIITOJIHEHNH 3aJaHUH.

Jluunocmmuwie yenu.:

dbopMupOBaHHE OCHOB CaMOBOCIUTAHMS B MPOLIECCE BBHIMOIHEHUS
paboT pa3HOTo YPOBHS CIIOKHOCTH;

Pa3sBUTUC  TBOPUYCCKUX CHOCO6HOCTCI>1,
CaMOCTOATEILHOM JACATCIIBbHOCTH.

HHTYUIHH, HAaBBIKOB

UTOI'O

136

AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A, 11 kiace

Ne I'naBa/ Conep:kanue maTepuajia Koa- | lenn oOydenus 2
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OOnacte ompenereHUss HW MHOXECTBO
3HAYCHUH TPUTOHOMETPHUYECKHUX (DYHKITHIA.
YETHOCTh, HEYETHOCTH, MEPUOJUYHOCTD
TpUroHoMmerpuueckux ¢pynkuuii. CoiicrBa
¢byHkuuu Y =COSX u e€ rpaduk. CoiicTBa
bynkm y =sinX u e€ rpadux. CBoiicTBa
¢byHkuu y =tgx u e€ rpapuk. O6paTHbie
TPUTOHOMETpHUYECKHE PYHKIUU.

lIpeomemnvie yenu:

BBEJICHUE MOHATUS TPUTOHOMETPUYECKON (DYyHKIINY;
dopMHupoBaHHE yMEHHMH HAXOAUTh OONACTh OIpENeIeHUs |
MHO’KECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKLINI;

o0yueHue UCCIIEJOBAaHUIO TPUTOHOMETPUYECKUX (YyHKUIUN Ha
YETHOCTh M HEYETHOCTh U HAXOXKJCHUIO TIeproia QyHKIUY;
U3y4eHHE CBOUCTB pyHKIMI Y =COSX, Y =SinX, y =1gx, Yy =Ctgx
, OoOydeHue TIOCTPOEHUIO TIpapuKoB (YHKIUA U NPUMEHEHHIO
CBOMCTB (D)YHKIIMI NP pelIeHUH YpPaBHEHUN U HEPaBEHCTB.
03HAKOMJIEHHE C OOpaTHBIMU TPUTOHOMETPUUYECKUMU (DYHKIHUSIMH,
HX CBOMCTBaMHU U rpapuKaMu.

Memanpeomemmvie yenu.

3HAKOMCTBO  C
MIEPUOAMIHOCTH,
3HAYCHHE;
3HAKOMCTBO C (DU3WYCCKUMHU SBJICHHUIMH,
TIOMOII[BIO TPUTOHOMETPUICCKUX (DYHKIIN;
3HAKOMCTBO C CHHYCOHMJIOW Kak TpaduKoM TapMOHHYCCKHUX
KOJIEOaHU;

3HAKOMCTBO ¢  (opmynamu,  TO3BOJISIOIIMMH  HAXOJUTh
npuOIMKEHHBIE 3HAYEHUS SIN X M COS X, C IOMOIIBIO MHOTOWIECHOB.

MaTeMaTU4YCCKUM
UMECHOIIECro

TOJIKOBAaHUEM ITOHATHA
BaXXHOC MHPOBO33PCHYCCKOC

OIIUChIBAEMBIMH C

Jluunocmmuwie yeau.

paciIvpeHue npeacTaBIeHU 0 B3aMMHO OOpaTHBIX JICHCTBUSAX;
pa3BUTHE BBIUMCIUTEIBHONW, AITOPUTMHYECKON M rpaduueckoit
KYJbTYPBI;

pa3BUTHE TBOPYECKOW MHHUIIMATUBBI, UCCIENI0BATENLCKUX YMEHUH,
CaMOKPUTHUYHOCTH.

3,5,7

MPOU3BOJHAS U EE
TEOMETPUYECKHIA CMBICJI

19

[IpousBognas. IIpou3BonaHas cCTENEeHHON
¢yukuuu. ITpaBuna nuddepeHpoBaHus.

Ilpeomemnvie yenu:

2,5
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[Ipon3BOIHBIE HEKOTOPBIX 3JIEMEHTAPHBIX
(bYyHKIHH. I'eomerpuuecknii CMBICII
IIPOU3BOIHOM.

3aBepIieHue (OPMHUPOBAHUS MPEICTABICHUS O MpEAesie YUCIOBOU
MIOCJIEIOBATEIBHOCTH;

3HAaKOMCTBO C TIOHATHSIMH Ipefena (YHKIMA B TOYKE W Ha
0ECKOHEYHOCTH, M aCUMIITOTaMH Tpaduka GyHKIINH, CO CBOHCTBAMHU
npenenoB GpyHKITHIA;

dopmupoBaHrEe TPapUUECKOTO TPEACTABICHUS O HEMPEPHIBHOCTH
dyHKILHH;

oOy4YeHHEe BBISBICHUIO HENPEPHIBHBIX (YHKIMHA € OMOpoil Ha
onpezesieHue HENPEPLIBHOCTU (PyHKLMH (B TOUKE; HA UHTEPBAJIE);
3HaKOMCTBO C TIOHSITHEM NPOW3BOJHOW (PYHKIMM B TOUYKE U ee
(U3UIECKUM CMBICIIOM;

dopMHupOBaHWE HaYaJIbHBIX YMEHHH HAXOAWUTh MPOU3BOJIHBIC
AIIEMEHTAPHBIX (PYHKIMI HAa OCHOBE OIpeIesICHIsI TPON3BOIHOM;
BJIa/IeHUE TIpaBIiIaMu AU PepeHIupOBaHNs CyMMBbI, IIPOU3BEICHUS
Y YaCTHOT'O IBYX (DyHKIIMH, BBIHECEHUSI TOCTOSIHHOT'O MHOXKHUTEIIA 32
3HAK MPOU3BOJHOM;

3HAKOMCTBO ¢ auddepeHIIMpOBaHUEM CIIOKHONH (QYHKIIUU W
MIPaBUJIOM HaXOXKACHHS TIPOU3BOIHON 00paTHOM (PYHKITHU;
oOydeHue UCIHOIB30BaHUIO0 (HOPMYIBI MPOU3BOAHON CTENEHHOMN

byukiun f (X) = X P 151 1060T0 AEHCTBUTENBHOTO YKCIIa p;

dbopMHpOBaHKE yMEHHUS HAXOJIUTh MPOW3BOJHBIC 3JIEMEHTAPHBIX
byHKIINIH;

3HAKOMCTBO C T€OMETPUUYECKUM CMBICIIOM IPOU3BOIHOM, 00yUCHHE
COCTABJICHUIO YpPaBHEHMs KacaTelIbHOW K rpaduky (QyHKIUU B
3aJJaHHOU TOUKE.

Memanpeomemnuvle yenu.

HCIIOJIb30BAHUC (1)H3I/IqCCKOFO CMBICJIa HpOH3BOI[HOI>i JJIA
OIPCACIICHUS CKOPOCTU ABUKCHUSA MaTepHaanoﬁ TOYKHU B JJAHHBIN
MOMCHT BPECMCHU;
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YCTQHOBJICHHE CBS3M MEXKIy 3HAUYCHHEM MPOM3BOTHON (YHKIHHU B
JAHHOM TOYKE M TAaHIE€HCOM YIUVIa KacaTeJIbHOW, NMPOBEAEHHOM K
rpaduky QyHKIUN B TAHHOH TOUYKE;

dopMupoBaHne MOHATHS Mpeelia MOCIeI0BATEIbHOCTH IIIOMACH

IMpaBUJIbHBIX 2” - YIT'OJIbHUKOB, BIIMCAHHBIX B OAWH 1 TOT K€ KPYT.

Jluunocmmuwie yenu:

BOCITUTAHHUE NATPUOTU3MA, TOPJIOCTH 3a cCBOIO PoauHy Ha mpumepe
KU3HH M JICATEIHPHOCTH OTCUSCTBEHHBIX YYEHBIX — MAaTEMAaTHKOB
(JIobauesckuii H.I1.);

pa3BUTHE a0CTPaKTHOTO MBIIIJIEHUS, dbopmupoBaHHe
MpeACTaBICHUN O OECKOHEYHO OOJIBIHNX W OECKOHEYHO MajlbIX
BEJIMYHMHAX;

pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH,
CaMOCTOSITENIbHOM 1eATEIbHOCTH.

HUHTYUI N, HAaBBIKOB

ITPUMEHEHHE HPOI/I3BOI[HQI71 K
NCCIIEJOBAHUIO ®YHKIIUHU

19

Bospacranne wu yObiBaHue (QYHKIIHH.
OkctpemyMmbl  pyHkuu.  I[lpumeHeHue
MIPOM3BOJIHOM K TMOCTPOCHHIO TIpaduKOB
¢bynkumii. Haubospiiee w  HamMeHbIIIEE
3HaueHus pyHkuuu. BeimykiocTs rpaduka
(yHKIMH, TOYKH ITeperuoa.

Ilpeomemnvle yenu:

oOydeHne NPUMEHEHMIO JOCTATOUYHBIX YCJIOBHMH BO3pacTaHUs U

yObIBaHMS JUIi  HAXOXKICHUS MPOMEKYTKOB MOHOTOHHOCTH
byHKINM,
3HAKOMCTBO C TOHATHUSIMH TOYEK OSKCTpeMyma  (QyHKIUH,

CTallMOHAPHBIX M KPUTUYECKUX TOYECK, C HEOOXOTUMBIMU U
JOCTaTOYHBIMH yCIIOBUSIMH 3KCTpeMyMa (pyHKITHH;

00y4eHHE TTONCKY (BBIYMCICHUIO) TOUCK IKCTpeMyMa (PYHKITUH;
00y4YeHHE HAXOXJICHUIO HAWOOJBIIETO WU HAUMEHBIIETO 3HAYCHHUU
(YHKIUU C TOMOIIBIO TPOU3BOIHON;

3HAaKOMCTBO C IIOHSATHEM BTOPOW TPOHM3BOJHON (yHKIMH U €€
(U3UYECKUM CMBICIIOM;

NpPUMEHEHHE afmapara BTOPOW MPOU3BOAHON M HaXOXKIACHUS
WHTEPBAJIOB BBITYKJIOCTH M TOYEK mepernda yHKINH,

2,5,7
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(dopMHupoBaHHE YMEHUS CTPOUTH Irpaduku (HyHKIUKH-MHOTOWICHOB
C IOMOIIBIO IIEPBOU IMPOU3BOJHON U BTOPOU MPOU3BOIHOM.

Memanpeomemmnuvle yenu.

dbopMUpOBaHHE TIPEICTABICHUA 00 JKCTPEMAIBHBIX 3aJadax
(3amayax Ha ONTUMU3AIINIO) B HAYKE, SKOHOMHKE, IIPOU3BOJICTBE;

o0yyeHMe  MeTOoJaM  pelleHus  3aJa4 Ha  HaXOXKJICHHE
MHOTOYI'OJJbHUKOB ~ HauOoJsblllel  IUIOMIAad, BIMCAHHBIX B
OKPY’KHOCTB;

oOydJeHre MEeTOIaM PeIIeHUS 3a/1a4 Ha HaXOXKJICHHE BBICOTHI KOHYCa
HanOoJIbIIIeT0 00BEMA, BIIMCAHHOTO B c(hepy 3aJaHHOTO pajJnyca;
O6yquI/Ie METOAaM PEIICHHUA MNPUKIAAHBIX 3ada4d, CBA3aHHBIX C
HCCIICIOBAaHUEM XapaKTEPUCTHK TIPOIECCOB, MMPOTEKAOMUX B
¢usnke, OMOJOTUH, XUMHUH, SKOHOMHUKE U HUHTEPIPETUPOBATH
TIOJIYUCHHBIC PE3YyJIbTAThI.

Jluunocmmuwie yeau.

BOCIIUTaHKE TMATPHOTH3MA, TOPAOCTH 3a CBOI0 PoinHy Ha mpumepe
KU3HU M JCATEIBHOCTH OTEYCCTBEHHBIX YUYEHBIX — MATEMAaTHKOB
(YeOprmen I1.J1.);

pa3BUTHE aHAIMTHYECKUX CIIOCOOHOCTEH W HMHTYHIIUU B XOJE
peleHus 3a/1a4 Ha ONTHMHU3AIINIO;

pa3BUTHE BBIUYUCIIUTEIILHOW, aJTOPUTMHUYECKOW M TpadUvecKou
KYJIBTYPBI.

v HHTEI'PAJI 14
[lepBooOpasnas. IlpaBuna HaxoXIeHHS IIpeomemnvie yenu:
MepBOOOPA3HBIX. [Tmomans — O3HAaKOMJIEHHE C  TOHATHEM  THepBooOpa3Hoi,  oOyuyeHHe 5,7,8
KpPUBOJIMHEWHOW Tpaleuuu W HUHTErpall. HaXO0XIECHUIO nepBooodpazHoit JUIs CTENEHHOMN 51
Brprunciienne wunTerpanos. Berunciienue TPUTOHOMETPHUECKUX (YHKITHIA;
iomaei Guryp ¢ HoMoIIbIO HHTETPAIOB. — O3HAKOMJIEHHE C TIOHSATHEM WHTETPUPOBAaHUS U OOy4YeHHE

HpI/IMeHCHI/Ie HpOI/I3BO,I[HOI>’I U HHTCrpajia K
PCHICHUIO ITPAKTHYCCKUX 3a1a4.

IPUMEHEHHIO
IepBOOOPA3HBIX;

IpaBUJI HHTCIpUPOBAHUA npu HaXOXIACHUU
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(dbopMUPOBAHHE MTOHATHS KPUBOJIMHEHHOM TPATICIIUH, O3HAKOMIICHUE
C TMOHATUEM ONpPENENEHHOIO HMHTErpaja, 0OydeHHE BBIYMCIICHUIO
IUIOIIAIY KPUBOJIMHENHOM TpalleUy B IPOCTEUIINX CIIydasiX.

Memanpeomemmnuvie yenu.

BBISIBIICHHE (UTYp, OrpaHWYCHHBIX JAHHBIMH JIMHUSMH, U
HaX0XJIeHUE IO 3TuX Quryp;

IPUMEHEHNE UHTErPaJIoB AJIs BbIBOJA (hOpMYJIbl 00bEMA HAKIIOHHON
IPU3MBI, TUPAMHU/IBI, KOHYCA;

IPUMEHEHNE UHTETPAJIOB JJIsl pelIeHUs] PU3NYECKUX 3a/1aY;
pelieHue 3a/1a4 Ha JBM)KEHHE C IPUMEHEHUEM UHTErPajioB.

Jluunocmmuwie yenu.

pa3BUTHE BBIYMCIUTEIBHON U AJITOPUTMHYECKON KYJIBTYPBI;
paciImpeHne IpeICTaBICHU 0 B3aMMHO OOPaTHBIX JIEHCTBHSIX.

KOMBHHATOPHKA.

12

[IpaBuno mnpousBeaeHusa. llepectaHoBKw.
Pa3smemennsa. CoueTaHnuss 1 UX CBOMCTBA.
bunom HeroTona.

Ilpeomemnvle yenu:

OBIIQJICHUE OJHHUM U3 OCHOBHBIX CPEICTB TIOACYETa 4YHCIa
pa3IMYHbBIX COCIIMHEHU I (KOMOMHATOPHBIM MIPaBUIIOM
MIPOU3BEICHNUS );

3HaKOMCTBO C IIEPBBIM BHJIOM COCTUHCHUIN — MEePEeCTaHOBKAMU;
JIEMOHCTpAIus MPUMEHEHHS MPaBHJIa MMPOU3BEICHUS MPHU BHIBOJIC
(OpMyIIBI YKCITa IEPECTAHOBOK U3 N 3JIEMEHTOB;

BJIQJICHHE TIOHSATHEM pa3MEIIeHHs U3 M 3JIeMEHTOB 1o N. 3HaTh

dopmyny st BblumcieHus Al - uMcia pasMelleHdii U3 M
3JIEMEHTOB 10 N, YMETh NMPUMEHSTH €€ MPH PEIICHUH 3a]a4;

BJIa/ICHUE TIOHATHEM COYeTaHU 0e3 MOBTOPEHMI U3 M AIIEMEHTOB
nmo n. 3uanve (OpMyNIbl A BblUMCIeHHs Ch - dudcna

BCEBO3MOXHBIX COYETaHMH W3 M DJIEMEHTOB IO N, YMEHHUE
IIPUMEHSATH €€ IIPU PELLICHUH 3a/1a4;

YMEHHE pacKiIaJbIBaTh CTeNeHb OMHOMa 1o popmyine HproToHa mpu
HaXOXXJCHUU OMHOMHMAJIBHBIX KOI(P(PHUIMEHTOB € MOMOIIBIO

4,8

27




TpeyroiapbHuka llackang. IlpuMeHATH moOJydeHHBbIE 3HAHUS MpU
pELICHNH 3aa4.

Memanpeomemnvie yenu:

— 3HAaKOMCTBO C  pOXJEHHEM KOMOMHATOPUKM KakK  HayKH,
IIO3BOJISIOIIEH aHAIM3UPOBATH FOJIOBOJIOMKH U a3apTHBIE UIPHI;

— TIpUMEHEeHHuEe KOMOMHATOPHBIX METO/OB B CTAaTUCTHKE, I'€HETHKE,
JIMHTBUCTHKE, IPU PEIICHNUN TPAHCIIOPTHBIX 3ajay, IPHU CO3JaHUU U
JEKOIMpOBaHUs K (POB, B UHHOPMATHKE U AP.

Jluunocmuuie yeau.

— Ppa3BUTHE aHAJMUTUYECKUX CIIOCOOHOCTEN U MHTYUIUU;

— UHTErPUPOBAHHE B JIMYHBIA ONBIT HOBOH, B
CaMOCTOSITENIbHO MOJy4YeHHOU HHbOpMaIUu.

TOM  4YHCIIC

VI SJIEMEHTDI TEOPUHN | 12
BEPOSITHOCTEN
CoOpITHS. KomOunaimmn COOBITHIA. Ilpeomemnvle yenu: 2,4
[IpoTrBOMNOIOKHBIE COOBITHSL. — 3HAKOMCTBO C Pa3JWYHBIMH BHJIAMH COOBITHN, KOMOWHAITUSIMHU
BepostHocTh COOBITHSL. Crnoxenune COOBITHIA;
BeposiTHOCTeH.  HesaBucumble  COOBITHSL — BBEJCHHE TIOHATHS BEPOATHOCTU COOBITHS (B KJIACCUYECKOM
YMHoxeHne BEPOSTHOCTEHL. NOHMMAaHMK) U O0yYeHHE HAaXOXKJIEHUIO BEPOSITHOCTH CIy4ailHOTO

CrartucTudueckas BCPOATHOCTD.

COOBITHS C OUEBUIHBIMU OJArONPUATCTBYIOIIMMHU UCXOJAMU;

— 3HAKOMCTBO C TEOPEMOM O BEpPOSTHOCTH CYMMbI  JBYX
HECOBMECTHBIX COOBITUH M €€ IPUMEHEHHEM, B YacCTHOCTH IIpH
HaXO0KJEHUU BEPOSITHOCTU IPOTUBOIOIO0KHOIO COOBITHS;

— 3HAKOMCTBO C TEOPEMOM O BEpPOSTHOCTH CYMMBI JBYX
IPOM3BOJIBHBIX COOBITUH;

— HHTYWUTUBHOE BBEICHUE MOHATHUS HE3aBUCUMBIX COOBITHIA;

— 00yueHHue HaX0XKJICHUIO BEPOSATHOCTH POU3BEIEHU JH000T0 yncia
HE3aBUCHMBIX B COBOKYITHOCTH COOBITHIA;

— 3HakoMcTBO c (opmyinoil bepHymin, naromeil BO3MOXHOCTh
HaXOJIUTh BEPOSITHOCTh Pa3HOOOpa3HbIX KOMOWHAIMK cOOBITUH B
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CCPUAX OAHOTHUIIHBIX OIIBITOB, B KaA’KIOM M3 KOTOPBIX @HKCpreMoe
coOBITHE THOO MPOUCXOAUT, THOO HE TPOUCXOIMT.
Memanpeomemuvie yenu:
— YMEHUE BBIUUCIATH BEPOSITHOCTU COOBITUI B peabHON KU3HU;

— (QopmupoBaHHe  TPEACTABICHWH O  Merojax  00paboTku
uH(popMaluu.

Jluunocmuvle yenu:

— (dopmupoBanue MHUPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO HayKH;
— BOCIIMTaHHE MaTPUOTH3Ma, TOPJOCTH 3a CBOXO PoauHy Ha nmpumMepe
)KU3HU U JICSITEILHOCTA OTEYECTBEHHBIX YUEHBIX — MAaTEMaTHUKOB
(MapxkoB A.A., JlsmynoB A.M., Konmmoropos A.H., Xuauun A.4.,
I'menenko b.B.);
— pa3BUTHE CIHOCOOHOCTH M TOTOBHOCTH BECTHU IHAJIOT C IPYTHMMH
JIOJIbMHU B MPOLIECCE COBMECTHOM AESITEIIBHOCTH.

VIlI

CTATUCTHUKA

10

CnyyaliHple  BEJIWYUHBI.
TeHneHuuu. Mepsl pazdpoca.

lenTpanbHbie

IIpeomemnvie yenu:

— (opmMupoBaHUE MOHATHS CIy4allHOM BEJIMYUHBI, IPEICTABICHUS O
pacnpeneneHn 3HAYCHUN JUCKPETHOW CIy4ailHOM BEIWYMHBI B
BU/JIE YACTOTHOM TaOMIHIIbI;

— BBEJCHHE TOHATHS TE€HEpPAIbHOW COBOKYIHOCTH M BBIOODPKH,
JEMOHCTpALMsI MPUMEPOB PENPE3CHTATUBHBIX BBHIOOPOK 3HAUYECHUMN
CIIy4yallHO! BEJIMYMHBI;

— (¢opmupoBaHHe TPEICTaBICHUM OO0 OCHOBHBIX IIEHTPAIbHBIX
TEHACHLIUAX: MOJE, MEJUaHe, CpeHee M YMEHHUs MX HaXOIUTh B
y4eOHBIX BBIOOpKAX;

— o0yueHue npeacTaBleHU 0 MAaTEMaTUYECKOM OXKUJAHUHM U YMEHHM
BBIUHCIIATh MAaTEMATUYECKOE O)KMJAHUE CIIy4allHOM BEIMYMHBI C
KOHEYHBIM YHCJIOM 3HAYEHU;

— BBeJIEHME OCHOBHBIX Mep pa3bpoca 3HaueHUll ciyvyailHON
BEJIMYMHBI: pa3Max, OTKJIOHEHUE OT CPEJHETO, TUCIIEPCHUIO.
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Memanpeomemnvie yenu:

paclIupeHue CpPEeACTB MOACIMPOBAHUSA PEATbHBIX MPOLECCOB U
SIBJICHU;

3HAaKOMCTBO C NMPUMEHEHHEM 3HAHHWU O CIIy4YalHbIX BEIMYMHAX B
pELICHNHU TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4.

Jluunocmmuwie yenu:

paclIMpeHne MPEACTABICHUN O YACIOBBIX MHOXKECTBAX;

pa3BUTHE TOTOBHOCTU K CaMOOOpPa30BAHMIO HA MPOTSKEHUH BCEH
JKU3HH, KaK YCJIOBHIO YCICHIHOIO OOCTHXXCHUA ITOCTABJICHHBIX
1esiel B BRIOpaHHOM cepe AesITeNbHOCTH.

VililI

3AK/IIOYUTEJIBHOE

MNOBTOPEHME KYPCA AJITEBPBI U
PH
UTOIOBOM

HAYAJI AHAJIN3A
IHHOAT'OTOBKE K
ATTECTAIIUU ITO MATEMATHUKE

30

Pemenue npocTedmmx TMHEUHBIX,
KBaJIpaTHbBIX, pal[HOHATbHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX
HepaBeHCTB. Pelienne HepaBeHCTB
MOBBILIEHHOTO YPOBHS CIOXHOCTH
(KBaJpaTHBIX, TOKA3aTEJIbHBIX,
UppalMOHAIIBHBIX, JIOTAPU(PMUUECKHX ).
Pemenue cucrem HepaBeHCTB
MIOBBILIEHHOTO YPOBHS CIOXHOCTH
(KBaJpaTHBIX, TOKA3aTEIbHBIX,
paloHaIbHBIX, TOTaPUPMHUUECKUX ).
Urenue rpadukoB 3aBUCIMOCTEH,
UHTEpIpeTanus nHpopmanmu,
MPEACTABICHHON Ha HUX, YMEHUE JIeNaTh
BBIBOJIBL. MIHTepmpeTalus nHpopMaIium,
MPEACTABICHHON HA MarpaMmax u
YMEHHUE JIENaTh BbIBOJIBI.

IIpeomemnvie yenu:

yMeTh pemath 3amanus tana: 1, 2, 4, 5, 7, 9, 10, 11, 12 u3
nemoHcTpanronHo Bepcuu (JIEMO) EI'D (mpoduibHbBIN ypOBEHB);

BJIaJIcTh NpuéMamu penieHus 3axad tana 13, 15, 17, 18, 19 wu3
JIEMO EI'D.

Memanpeomemnuvle yenu:

YMEHHE CaMOCTOSITENIbHO OIpeNeisaTh IeId CBOero oOydeHus,
CTaBUTh M (POPMYIUPOBATH A ceOsd HOBBIE 3a7aud B yuéOe u
MO3HABATENBHON JEATEIbHOCTH, Pa3BUBaTh MOTHUBBI U WHTEPECHI
CBOCH MO3HABATEIHHON NESTENbHOCTH;

yYMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh MYTH JTIOCTHXKEHUS LT, B
TOM 4YHUCJI€ albTEepPHATUBHBIC, OCO3HAHHO BBIOMpaATh HauboIee
3ppeKTUBHBIE CMOCOOBI pElIeHUs YYEOHBIX U I03HABATENIbHBIX
3ajay;

pa3BUTHE YMEHHH CaMOCTOSITEIILHO OCYLIECTBJIATS,
KOHTPOJIUPOBaTb M KOPPEKTHpOBaTh JEWCTBHA B IIpoliecce

5,7
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I'eomeTrpuueckuii u GpU3NYECKUI CMBICIT
IIPOU3BOIHOM.

IIpumenenne IIPOU3BOJHOU K
uccienoBannio QyHknuid. Pemenne 3amaq
Ha JBWXKEHHE. JIBIDKEHHE MPOTSIKEHHBIX
ten. JBwxkenune mno Boae. Cpenuss

CKOPOCTb. 3amaun Ha
MIPOU3BOIUTENLHOCTh. Pemrenue 3amay Ha
TEMY: «IToustue BEPOATHOCTH.

[IpakTueckue 3agaud Ha BbIYHUCICHHE
BeposiTHOCcTeR. [Ipocrelimme mnpaBuna u
(opMyIIbl  BBIYMCIIEHUS BEPOSTHOCTEN.
Pemienne 3agady Ha  TPOUEHTHI  C
SKOHOMUYECKUM CoJepKaHueM. MeTo bl
pelIeHns 3a1a4 c napaMeTpamu

(aHANMUTHYECKUH, rpaguIecKuil).
YpaBHeHu: KBaJIpaTHEIE,
UppaloOHaNIbHBIE, MOKa3aTebHbIE,
JorapuMuuecKue, TPUroHOMETPUYECKHE.
Hepasencraa: KBaJIpaTHbIE,
MOKa3aTeNbHbIE, jorapumuueckue.

Pemenne 3aga4 Ha ACJIUMOCTBb, 3aaad C
OCJIOYUCICHHBIMU HEU3BCCTHBIMU.

000011eHNs], CUCTEMAaTU3ALIUU U PACIIUPEHUS 3HAHUH, TIOJTyYEHHBIX
B OCHOBHOI1 IITKOJIE;

— (QopmMupoBaHHE  YMEHHUH  CaMOCTOSATEIBHO  OCYIIECTBIIATH,
KOHTPOJIUPOBaTh U KOPPEKTUPOBATH CBOKO JIEATEIBHOCTh TIPU
BBITIOJIHCHHUH 3aIaHUM;

Jluunocmuvle yenu:

— (opMHUpOBaHNE OCHOB CAMOBOCITUTAHHS B MPOIECCE BBHITIOJIHECHUS
paboT pa3HOTro YPOBHS CIIOKHOCTH;

— pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, WHTYHUIIUH, HABHIKOB
CaMOCTOATEIbHOMN JAESTETbHOCTH.
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INOBTOPEHUE. BBEJIEHUE B 10
IMPEAMET
TpeyronbHuKH, Kiaccuduxanus

TPEYroJIbHUKOB, 3aMe4aTeIbHbIEC JINHUU U
TOYKH B TPEYroJibHUKE. PaBHOOCIPEHHBIN 1
PaBHOCTOPOHHUN  TPEYrOJIbHUKHU 170:¢
cBoiicTBa. OKpY>XHOCThb, BIHCaHHAs B
TPEYTrOJIbHUK, OKPY>XHOCTh, ONUCAHHAs
OKOJIO TPEYTOJIbHHKA.

PaBencTtBO ®m momOOME TPEYTrONTHHUKOB.
Cpennss JIMHUSA TPEYTOJIbHUKA.
[IpssMoyronbHBIE TPEYTOJIbHUKH.
Tpuronomerpruyeckue QYHKIHH OCTPBIX
yruoB. [1nomane TpeyronbHuKa.

YeTbIpEXYTONIbHUKH, KJ1accu(pUKaus
YeThIPEXYTOJIbHUKOB, CBOIiCTBa u
MIPU3HAKU napajuiesniorpamma,
MpsIMOYTrOJbHUKA,  KBaapara,  pomoOa.
Tpaneuus, cpeaHss JIMHUS TPANECLUU.

OKpY>KHOCTb, BIIMCAHHAs B
YeThIPEXYTOJIbHUK. OKpY>KHOCTb,
OMMCaHHAs OKOJO YeTHIPEXYTOJIbHUKA.

DopMmyIIbl IUIOIIAAEH YETHIPEXYTOJIbHUKOB.
OKpy>KHOCTb. YTJIbl U OTPE3KH, CBSI3aHHbIE
C OKPY>KHOCTBIO.

[Ipenmer CTEPEOMETPHU. AKCHOMBI
crepeomerpun. Hekortopele cneactBust w3
aKCHOM.

Ilpeomemmnvie yenu:

CcUCTEeMaTH3anus 3HAHUM O TPEYroJIbHHKaX, IPUMEHEHHUE CBONCTB
MEauaH, 6I/ICCGKTpI/IC, BBICOT IJId PCIICHUA 3a1a4,

BJIAJICHHE TIOHSATHEM «TEOMETPHYECKOE MECTO TOYEK», YMEHHE
MPUBOJIUTh TpUMEpPHl. YMeHHe (GOpMYyJIHUpOBaTh U JIOKA3bIBATh
CBOWMCTBA W TIPU3HAKU pPaBHOOCIPEHHOTO W PABHOCTOPOHHETO
TPEYTONbHUKOB;

yMEHHE [JO0Ka3blBaTh, 4YTO B TPEYrOJbHUK MOXHO BIIHCATh
€IMHCTBEHHYIO OKPYXXHOCTb U OKOJIO TPEYroJbHUKAa MOXKHO
OINHCATh EMHCTBEHHYIO OKPYKHOCTB;

yMeHue (GopMyIMpoOBaTh TPU3HAKK PaBEHCTBA H  MOJA00US
TPEyTroJIbHUKOB, CBOMCTBA CPEAHEH JIMHUY;

yMEHHE BbIpaKaTh CTOPOHBI MIPSIMOYTOJIBHOTO TPEYTroJbHUKA Yepes3
OJIHY U3 JJaHHBIX CTOPOH U OCTPBIN yTOJI;
yMEHHE BBIBOAUTH  (opMynibl  Ams
TPEYTrOJbHUKOB;

yMeHHue (GpopMyarpoBaTh CBOMCTBA U MPHU3HAKU MapalljiesiorpaMmma,
IpsIMOYTOJIbHHKA, KBaJpaTa U pom0Oa;

yMEHHE BBIBOAUTH (GOpMYIy JUIsl HAaXOXKICHHS UIMHBI CpeaHen
JVMHUH Tpaneluy;

yMeHue (GOpMyIHUpOBaTh YCIOBHUS, MPH KOTOPBIX OKPYKHOCTH
MO>KHO BITUCATh B YETBHIPEXYTONBHUK U OMIHCATh OKOJIO HETO;
yMEHHE BBIBOJUTH (OPMYIBl  IUIOMIAZCH MPSAMOYTOJbHUKA,
KBaJlpara, mapauienorpaMmma, pom0a, Tparnerum;

HAXOXKJIECHUS IJIOIIaau

4,5
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yMeHHe (OpMYJIHPOBATh M JOKa3bIBATh TEOPEMBI O BIMCAHHBIX
yriax, o0 yrjie MexJIy KacaTeJIbHOW U XOpAoH, 00 OoTpe3kax
MEPECEKAIOIINXCSl  XOpJ, O KBaApare KacaTeJIbHOW. YMEHUe
BBIBOJUTH (DOPMYJIBI JUISI BBIYMCICHUS YIJIOB MEXAY JBYMS
CEKYyIIUMH, TPOBEAEHHBIMHU M3 OJTHOU TOYKH,

YMEHHE TMEePEUNCIIsITh OCHOBHBIC (PUTYpBI B MPOCTPAHCTBE (TOYKA,
npsiMasi, TIOCKOCTh), (POPMYJIMPOBaTH aKCMOMBI 00 UX B3aMMHOM
PACTIONIOKEHUN W WIUTIOCTPUPOBATH ITH aKCUOMBI NIPHMEpaMHu U3
OKpYKaroIlEe Cpebl;

yMeHue (GopmMynIMpoBaTh W JOKa3bIBaTh TEOPEMYy O ILIOCKOCTH,
MPOXOAIICH dYepe3 MPsSMYI0 M HE JIeKAllyld Ha HEW TOUYKy,
TEOpEeMy O IUIOCKOCTH, MPOXOSIIel depe3 JBe MepeceKaroniuecs
MpsIMBIC.

Memanpeomemnmnule uenu:

MOJrOTOBKA K MPUMEHEHHUIO 3HAHUHN MO TUIAHUMETPUHU, TTOTyYEHHBIX
B OCHOBHOM IIKOJIE, K M3YYEHHUIO CTEPEOMETPUH, TPUTOHOMETPUH,
MaTeMaTHYeCKOT0 aHallnu3a;

pa3BUTHE yMEHUI CaMOCTOSITENTEHO OCYIIECTBJIATD,
KOHTPOJIUPOBaTh W KOPPEKTUPOBaTh JACWUCTBHUS B Ipoliecce
000011, CUCTEMAaTU3allUU U PACUIUPEHUs 3HAHUH, TTOTy4YEHHBIX
B OCHOBHOI1 IIIKOJIE;

Jluunocmmuote ueau.

CHCTeMaTH3alys 3HAHWM 10 IUITAHUMETPHM, IIOJYYEHHBIX B
OCHOBHOW  miKoie, st OS(GQEKTUBHOIO  OCBOCHHUS  Kypca
CTepeoMeTpuu U ycrneumHoi noAaroroBku k EI'D mo npodunbHOM
MaTeMaTuKe;

pa3BUTHE TOTOBHOCTH K CaMOOOPa30BaHMIO HA MPOTSHDKEHHH BCEH
KHU3HU, KaK YCJOBHUIO YCHEIIHOI'O JOCTHXKEHHS IOCTaBIECHHbBIX
neneit B BBIOpaHHOM cepe aesITeIbHOCTH

pacuiipeHre NpeicTaBiIeHU 00 aKCHMOMAaTHYECKUX MOCTPOCHUSAX
reoMeTpuu (Hay4HOH TeOpuH).
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MAPAJUIEJBHOCTD MPSIMBIX 1
IJIOCKOCTEN

16

[MTapamienbHOCTh  MPSIMBIX, OPSIMOW |
IUIOCKOCTH  (mapajuieibHble MpsIMble B
NPOCTPAHCTBE, MPHU3HAK MMAPAILICIBHOCTH
MIPSIMBIX B MIPOCTPAHCTBE).
[TapannenbHOCTh TPSIMOM ¥ TIOCKOCTH.

B3anMHOe pacnosokeHue NOpsMBIX B
IIPOCTPAHCTBE. CkpemuBaromuecs
IIpsAMBIC. Vrasl C COHaIlpaBJICHHBIMU
cTopoHamH. B3aumHOe pacnosioxeHue
NPSIMBIX B TMPOCTPAHCTBE. YTON MEXIY
npsMbIMU.  [lapannenbHble  MIIOCKOCTH.
CBoiicTBa MapajuIeNbHBIX IUIOCKOCTEH.

Terpasap. [lapannenenunen. Iloctpoenue
CeueHuH TeTpas/pa U napajelenumnesa.

Ilpeomemmnuwie yenu:

(dopMHpOBaHUE TOHATHS TMAPAJUICTBHBIX MPSIMBIX B MPOCTPAHCTBE,
JI0Ka3aTeNIbCTBO TEOPEMBI O MapalIeNIbHBIX MPSIMbIX;
(dopMupOBaHNE TPEJCTABIECHUS O BO3MOXKHBIX CIIy4asX B3aMHOI'O
pacmoioKEHUs TPSMOM U TIIIOCKOCTH;

JIOKA3aTeJIbCTBO YTBEPKACHUM O MApaUIEIBbHOCTH MNPAMONA U
IUIOCKOCTH (CBOMCTBA U MPU3HAK);

(dbopMupoOBaHUE MPEACTABIEHUN O BOSMOXHBIX CIy4asX B3aMHOTO
PacroJIOKeHUs ABYX NPSAMBIX B IPOCTPAHCTBE;

BBEJICHUE TOHATHUS CKPELIMBAIOLIUXCS MPSIMBIX, JOKa3aTeIbCTBO
TEOpPEMBI, BBIpAXKAIOLIEH MPU3HAK CKPEHIMBAIOUIMXCS NPSIMBIX, U
TEOpEMBl O  IIOCKOCTH, TNPOXOJAIIEH Yepe3 OJHYy W3
CKPEIIMBAIONIUXCS MPAMBIX MTapajuIeIbHO APYTrOl NpsIMOM;
BBEJCHUE IIOHATUS COHANPABICHHBIX Jy4Yed, J10Ka3aTeIbCTBO
TEOpEeMBI 00 yrjlax ¢ COHANpaBICHHBIMU CTOPOHAMU;
dbopmupoBanue MTOHATHUSA MapajieIbHbIX
JIOKA3aTeIbCTBO  YTBEPKACHUS O IMPU3HAKE U
napauieIbHbIX IJIOCKOCTEMH;

dbopMupoBaHue MpeACTaBICHUI O TeTpa’Ape U HapajUieenumee,
JEMOHCTpAllMsl HAa 4Yeprekax U MOJENSAX HUX DJIEMEHTOB,
u3o0pakeHre 3TUX (QUIyp Ha pUCYHKAX, WUIIOCTpAlMs C HX
MOMOILBIO PA3JIMYHBIX CIIy4aeB B3aUMHOI'O PACIOJIOKEHUS MPAMBIX
U IUIOCKOCTEW B IMPOCTPAHCTBE, JOKA3aTEIbCTBO YTBEPXKIEHUS O
CBOMCTBAX Napajlieienunenaa;

BBEJICHUE IIOHATHS CEUEHHUs, IOCTPOCHHUE CEUEHUW TeTpa’zpa
(mapamuienenurnena), aHaaM3 BO3MOXHBIX  BHUJOB  CEYEHHIA,
3HAKOMCTBO C METOJAMHM ITOCTPOECHUS CEUEHUM.

IUIOCKOCTEH,
CBOMCTBax

Memanpeomemmnuie yeau.

1,5
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— YMEHHE PACIO3HAaBaTh Ha 4EPTEkKaxX, MOJEISIX U B PEAIbHOM MHUPE
reoMeTpudeckue GUrypbl U Teja (MHOTOIPAHHUKH), IPUMEHSTh UX
CBOICTBA MPU MOJIEIMPOBAHUU B €CTECTBEHHO-HAYUYHBIX 00J1aCTAX.

Juunocmuuvle yenu:

— pa3BUTHE MPOCTPAHCTBEHHOIO0 BOOOPAKECHUS M MBIIUICHUS TIPU
W3YYEHUN MHOTOIPDAaHHUKOB U UX CEUYCHHH.

1 HNEPIIEHAUKYJAPHOCTD 18
IPSIMBIX U IIJIOCKOCTEN
[TepnienaukynsipHbIE MpsMBbIE B Ilpeomemmnwie yenu: 5,6
npoctpancTBe. [lapayienbHBIC TIPSMEIE, — JI0Ka3aTejabCTBO TEOPEMBI, BBIPKAFOIICH MPU3HAK
MepIEHTUKYIISIPHBIC K MJIOCKOCTH. MEePNEHIUKYISIPHOCTA TMPSIMOA U TUIOCKOCTH, M TEOPEMBI O

[Ipu3Hak neprneHanKyJIIpHOCTH MPSMOM U
IIJIOCKOCTH. Teopema o IPSIMOH,
MEePIEeHANKYISPHON TUIOCKOCTH.
PaccrossHme OT TOYKM [0 IIJIOCKOCTH.
Teopema o0 TpE€X neprneHAUKYIsIpax. YTroi
MEXKITY psAMOM u IIJIOCKOCTBIO.
JIByrpaHHbI/ YTOJL. [Ipu3nak
MEPIEHIUKYISIPHOCTA JIBYX IUIOCKOCTEH.
[IpsimoyroabHbIT napasiesienuIe .
Tpéxrpannsiii yros. MHOTOrpaHHbIi YTroJl.

CYILLIECTBOBAaHUU U €IUHCTBEHHOCTH MPSAMOM, mpoxonsmeil uepes
JAHHYIO TOUKY U NEPIEeHIUKYISIPHYIO TaHHOM MIOCKOCTH;

— peulieHue 3a/a4 Ha BBIYMCIIEHHE M JI0Ka3aTeIbCTBO, CBSI3AHHBIX C
NEPIIEHIUKYIIPHOCTHIO MPSAMOIl U MIOCKOCTH;

— BBEJCHHE TOHATHUS NMEPHEHAUKYISpa U HAKIOHHOW K IUIOCKOCTH,
MPOEKLIUY HAKIIOHHOM, pacCTOSIHUS: OT TOYKH JI0 MIIOCKOCTH, MEXIY
napauleIbHBIMKU TUIOCKOCTSIMHM, MEXKAY MapajljIebHOM MpsAMONd U
IUIOCKOCTBIO0, MEX/TYy CKPEIIUBAIOIIMMHUCS MPSMBIMU;

— JI0Ka3aTeiabCTBO TEOPEMBI O TPEX MEPIECHIUKYIISIpax U MPUMEHEHUE
e€ Mpu peleHu! 3a/1a4;

— BBEJCHHE MOHATUS OPTOTOHAIBLHOM MPOEKINHN TOUKH ((pUrypsl) Ha
IJIOCKOCT;

— BBEJCHHE MOHATHS YIJia MEX]y MPSMOU U MIOCKOCTbIO;

— BBEJCHHE MOHSTUA ABYTPAHHOTO yTiia, €ro U3MEepeHusi, 00bsICHEHHE,
YTO TAaKOE YroJl MEXIY MEePEeCeKArOIINMMHUCS IMITOCKOCTAMHU U B KaKHX
npeJienax OH U3MepseTcs;

— (¢opmMupoBaHHEe MPEACTaBICHUS O B3aUMHO MEPHEHIUKYISIPHBIX
IUIOCKOCTSIX, JI0Ka3aTeNIbCTBO TEOPEMBI 0 MpU3HAKe
NEePHEHANKYJISIPHOCTH JBYX MJIOCKOCTEM;
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oTpeieNieHUe MPSIMOYTOIBHOTO Napaliesienue/a, J0Ka3aTeIbCTBO
YTBEPKACHUM O €ro CBONMCTBAX;

BBEJCHHE TIOHSATUS  MHOTOTPAHHOTO yria  (TpEXTpaHHOro),
JIOKa3aTeIbCTBO YTBEPXKICHHUS O TOM, YTO KaXKIbIH TUIOCKHA yroJl
TPEXTPAHHOTO yTrila MEHBIIE CYMMBI IBYX JPYTHX IJIOCKUAX YTJIOB, H
TEOPEMBI O CyMME IIJIOCKUX YTJIOB BHITYKJIOTO MHOTOTPAHHOTO YTJIa.

Memanpeomemmnule yenu:

yMEHHE paclo3HaBaTh Ha YepTekax U B peEaJbHOM MHpE
napaJelbHble u MEPIEeHIUKYISPHbIE IJIOCKOCTH,
CKPELIMBAIOIINECS U MEPECEKAIONUECs MpsMBbIE, ONPEIEATh yroll
MEXKly NPSIMOU U IIJIOCKOCTBIO;

yMEHHE paclo3HaBaTh Ha YepTekKax, MOJENSAX U B pealbHOM MHpE
reoMerpuueckue GUrypbl U Tejna (MHOTOTpaHHHUKH), TPUMEHATh UX
CBOICTBA MPHU MOJIETUPOBAHUU B €CTECTBEHHO-HAYUYHBIX 001aCTAX.

Jluunocmmuowie ueau.

pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpPaXEHUS WM MBIIUICHUS MpU
U3Y4YEHUH MHOTOTPaHHHUKOB.

MHOI'OI'PAHHUKH

12

[Tonsitue MHOTOT'paHHUKA. [Tpuzma.
I'eomerpuueckoe Tteno. Teopema OJiiepa.
[IpoctpanctBennas Tteopema [ludaropa.
[Tupamuna. [IpaBunpHas  nupamuja.
VYceuéHnas nupamMuaa. [TocTpoenue
ceueHuil  mupamua.  Cummerpuss B
npocrpanctBe. [loHATHE NpPaBUIBHOIO
MHOTOTpaHHUKA. DJIEMEHTbl CUMMETpPUU
MPaBUIIbHBIX MHOTOTPaHHUKOB.

Ilpeomemnnie yenu.

BBE/ICHHE MOHSATHS MHOTOTPAaHHHMKA, €r0 DJIEMEHTOB, BBITYKIIOTO
MHOTOTpaHHHKA, IPUMEPbI MHOTOI PAHHUKOB;
BBE/JICHHE TIIOHATUS T'€OMETPUYECKOrO  Tela,
TeopeMbl Dilsiepa 11 BBITYKIJIBIX MHOTOTDAHHUKOB;
BBE/ICHHE TOHATHUS NMPU3MBI (IPSAMOW, HAKJIOHHOHM, NMPaBUILHON),
N300pakeHHe NPU3MBbI Ha PUCYHKE;

OIlpe/ieJIeHNue MOHATHA IUIOMAAb MONHOW (OOKOBOI) MOBEPXHOCTH
IPU3MBI;

BbIBOZ  (OpPMyNbl  IUIOMAAW  OPTOTOHAIBHOW  MPOEKLUHU
MHOT'OYTOJIbHUKA M J0Ka3aTeJIbCTBO MPOCTPAHCTBEHHOM TEOPEMBI
[Tudaropa;

JOKa3aTCIbCTBO

4,5
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BBEJICHUE TMOHATHHA: mNHpaMuAa, Yyceu€HHas MNUpamMHuaa, UX
3JIEMEHTOB;

omnpezeseHUe  IUloIaaM  MOJHOM  (OOKOBOM)  MOBEPXHOCTHU
HNUPAMM/JIbl, YCEUEHHOM MUpPaMUIbI;

BBEJICHUE TIOHATUS NPABUJIBHOM MNUpaMHJIbl, JOKa3aTeIbCTBO
YTBEPKICHUI O cBOWCTBax €€ OOKOBBIX pEOep, OOKOBBIX IpaHell u
TEOpeMbl O TIUIomaAu OOKOBOW TOBEPXHOCTH MPaBUIbHOU
NUPAMU/IBL;

pelleHne 3a/la4 Ha BBIYMCIEHHE M JI0KA3aTelIbCTBO, CBSI3aHHBIX C
NMpaMHiaMi, 3ajjad Ha MOCTPOEHUE CEYEHUI MUpaMus;
onpefeNieHue TOYeK, CHMMETPUYHBIX OTHOCUTEJIBHO TOYKHU
(TIpsiMO#,  TIIIOCKOCTH), TeHTpa (OCH, TUIOCKOCTH) CHUMMETPHHU
duryps;

BBEJICHUE MOHITHSI MHOIOIPaHHUKA, MPAaBUILHOIO MHOTOI'PaHHUKA,
JI0Ka3aTeNIbCTBO, YTO HE CYLECTBYET IPABUIBHOIO MHOIOTPAHHHKA,
IpaHsIMHU KOTOPOTO SIBJISIFOTCS NMPaBUIIbHBIE N-yTOJBHUKU IpUN =6,
BUJIbI IPABIJIBHBIX MHOTOTPAHHUKOB MX 3JIEMEHTHl CUMMETPHH.

Memanpeomemnmnule uenu:

JNEMOHCTpalusl MpuUMEpoB Guryp, o0JajaloluX 3JIeMEHTaMu
CUMMETPUHU B UCKYCCTBE, APXUTEKTYpPE, TEXHUKE, TPUPOJIE;

yMEHHE pacro3HaBaTh Ha YEpPTEkKaxX, MOJCISAX U B PealbHOM MHpE
reoMerpuueckue Gurypsl u tena (MHOTOTPAaHHHUKH) MPUMEHSITh UX
CBOIICTBA MPHU MOJICITUPOBAHUH B €CTECTBEHHO-HAYYHBIX 0071aCTAX.

Juunocmuwvie ueau.

Pa3BUTHUC IIPOCTPAHCTBCHHOI'O B006pa)KeHI/ISI U MBIIJICHUA IIpU
HN3y4YCHUHU MHOI'OI'PAaHHHUKOB;

BOCHHUTaHUE ICTETUYECKOM KYJbTYPbI IpU U3YUCHHUU I/I306pa)K€HI/II71
IMPAaBUJIbHBIX MHOT'OI'PAaHHUKOB.

IHOBTOPEHHE

12

Pemienne 3agau Ha TeMHI«HpaBI/IHLHaH
Inm1pamMuaa, ec QJICMCHTBD), ((HpaBI/IJ'ILHaH

Ilpeomemnvie yenu:

5,7
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TpeyrojpHas nNHpaMuia, €€ 3JIEMEHTHIY;
«IIpaBunbHas YeThIPEXYTOJIbHAS
(1ectTuyrosipHas) nupamuaa, — e€
aneMeHThl»; «llpusma um e€ 3JIeMeHTHI.
[Ipsmas npusma. IlpaBuibHasg npusma.
[IpaBunbHast ~ TpeyrojbHass  HpU3May;
«ITapannenenunen, ero AJIEMEHTBI.
[IpsimoyromnpHbli napamuienenunen. Kyo.»

yMETh pelllaTh 3aJaHus Tuna 6 U3 JEMOHCTPALMOHHOW BEpCUU
(AEMO) EI'D (mmpo¢uibHBIA ypOBEHB);

YMETh peIlliaTh 3aJaHus TUMAa 8 M3 JEMOHCTPALMOHHOW BEpCUU
(IEMO) EI'D (mpo¢uibHBIA ypOBEHb) O HHpaMHIAX, MPU3MAX,
napajuieNienunenax, Kyoe;

BIQJeTh MNpUEMaMM pELIeHUs 3ajad Ha JI0Ka3aTelbCTBO U
Beruncienne tTuna 14 uz JJEMO EI'D o TpeyronpHbIx mupamMugax, o
nupaMuiax, Npu3Max, napajiesnenunenax, Kyoe;

BJIQJeTh MNpUEMaMM pELIeHUs 3ajad Ha JI0Ka3aTelbCTBO U
BhIuKcieHue Tuna 16 uz JIEMO EI'D.

Memanpeomemnmnule uenu:

YMEHHE CaMOCTOSITEIbHO OIpPEAeIsITh IIeId CBOETO OOyYeHUS,
CTaBUTh W (POPMYIHPOBATH JUIsi ceOsl HOBBIC 3alayu B yucéOe u
MMO3HABATEIPHON JCSITEILHOCTH, Pa3BUBATh MOTHUBBHI M HHTEPECHI
CBOCH IT03HABATEIIFHOM NCATCILHOCTH;

yYMEHHE CaMOCTOSITENIbHO [IAaHUPOBATh MYTH JTOCTHXKEHUS LIeTeil, B
TOM 4YHCIIe albTEepPHATHBHBIEC, OCO3HAHHO BBIOMpaTh Haubosee
3¢ dexTuBHBIE CMOCOOBI peIIeHUsT YYEOHBIX M IT03HABATEIIbHBIX
3azauy;

pa3BuTHE YMEHHUI CaMOCTOSITENILHO OCYUIECTBJIATD,
KOHTPOJIUPOBaTh W KOPPEKTUPOBAaTh JEWUCTBHUA B Ipoliecce
000011eHNs], CUCTEMAaTU3allUU U PACUIUPEHUs 3HAHUH, TIOTy4YEHHBIX
B OCHOBHOI1 IIIKOJIE;

dopMupoBaHHEe  YMEHHUH  CAMOCTOSITEIBHO  OCYIIECTBISTH,
KOHTPOJIUPOBaTh MU KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh MpHU
BBITIOJTHEHUH 33/1aHU;

Juunocmuoie uenu:

q)OpMI/IpOBaHI/Ie OCHOB CaMOBOCIIUTAaHHA B HPOLECCE BBIIIOJITHCHUA
pa60T pa3HOTO YPOBHA CIIOKHOCTH;

pPa3BUTHC  TBOPYCCKUX CHOCO6HOCTCI\/’I, HHTYWIIUU, HABbBIKOB
CaMOCTOSITEIbHON AEATEIbHOCTH.
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UTOT'O

68

I'eomerpus, 11 kiace

Ne I'naBa/ Conep:kanne marepuajia Ko.- esaun o0yueHust 5
1L/ BO 225
o = g &
qaco 228 3
OE2 ¥
[ OUJINHAP, KOHYC U LIAP. 14
ITonsTie UWJTMH]IPA. IImomane Ilpeomemmnvie yenu:
MMOBEPXHOCTH IMMHapa. [lonsTre KoHyca. — BBEJCHHE NOHATUS IMJIMHAPUIECKON MOBEPXHOCTH, €€ 0Opazyrouieit
[Tnomane ITOBEPXHOCTH KOHYyca. U ocu, u300pakeHHWEe IWIMHApPAa M €ro CE4YeHUs IUJIOCKOCTHIO,
Vceuénnwri  konyc. Cdepa wu  miap. MPOXOJIAILIEH Yepe3 OCh, MIIOCKOCThIO, NEPIIEHIUKYIIAPHOU K OCH;
Bzaumuoe pacnonoxenne  cepbl  H — olpenereHue IIomaa OOKOBOM MOBEPXHOCTH LMJIMHAPA, BBIBOJ
miockocty. KacarenpHass T1UIOCKOCTh K GbOopMyBl T BBIYMCIICHHS OOKOBOM M TOJHOW ITOBEPXHOCTH
chepe. Ilmomans cdepsl. Biaumuoe LMIHH/IPA;
pacrionoxxenue cepsr u npsivoit. Cdepa, — BBEJCHHE TMOHATHUA KOHHYECKON MOBEPXHOCTH, €€ O00pa3yroIluX,
BIIMCaHHAasA B IUIMHAPUICCKYIO BEPILHHBI U OCH, N300pa’keHre KOHYCa U €ro CeUYeHUs MI0CKOCThIO, 5,7
nosepxHocte.  Cdepa, BnucaHHas B MPOXOJSILIEH Yepe3 OCh, INIOCKOCTHIO, IEPIIEHIUKYISIPHON K OCH;
KOHMYCCKYI0O  MOBCPXHOCTb. Ceuenust — OlpelereHHe MOHATHS IUIOMAA OOKOBOW TMOBEPXHOCTH KOHYCA,

HHHHHHPH‘ICCKOﬁ IMOBCPXHOCTH. Ceuenus
KOHUYECKOM ITOBCPXHOCTHU.

BBIBOJ] (DOPMYJIBI /17151 BBIUMCIIEHUS] OOKOBOM M OJTHOM MOBEPXHOCTH
KOHYca.

BBEJICHUE IOHATUS YCEYEHHOTO KOHYyCa, BBIBOJ (DOPMYJIbI JUIs
BBIUMCIIEHUS] IJIOMIag OOKOBOM W TOJHOH MOBEPXHOCTH
YCEYEHHOT'0 KOHYCA;

omnpejesneHue chepsl U 11apa, UX LIEHTpa, pajuyca, T1aMeTpa;
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— UCCJENIOBAHHME B3aMMHOTO PACIOJOXKEHUSI Chepbl U IUIOCKOCTH,
JI0KA3aTeIbCTBO TEOPEMBI O CBOWCTBE M IPU3HAKE KacaTeIbHOMN
TJIOCKOCTH;

— BBEICHHE IMOHATHS «IIOmanb chepsl», BBIBOJ (OPMYIBI U
BBIYHCIICHUS IO chepsl;

— HCCJEJI0OBAHHE B3aMMHOTO PACIIONIOKEHUsS CPEephl U TPSIMOIA;

— BBEACHHE TOHATUS C(dephl, BIUCAHHOWM B IWIMHAPUUYECKYIO
(KOHMUYECKY10) TOBEPXHOCTH;

— HCCIIEIOBAaHUME  BO3MOXHBIX  CEYEHUW  LWIMHAPUYECKONM U
KOHHMYECKOU ITOBEPXHOCTH;

— PpelIeHHWe 3a7a4 Ha BBIYMCICHUE TUIOMATd OOKOBOW M TOJTHOM
MOBEPXHOCTH IWJIMHJpA, KOHYyCa, YCEYEHHOTO KOHyca, cepbl u
B3aMMHOI'0 UX PaCIOJIOKEHUSI.

Memanpeomemmnule uenu:

— yMEHHME pacro3HaBaTh Ha YEPTEKAX, MOJIETSAX U B PEATbHOM MHUPE
reoMeTpuueckrue (UTyppl M Tela BpallCHHUsS, NPUMEHATh HX
CBOMCTBA MPU MOJACIUPOBAHUHU B €CTECTBEHHO-HAYYHBIX 001aCTsIX;

Jluunocmmuole yenu:

— pa3BHUTHE NIPOCTPAHCTBEHHOTO BOOOPAKEHUS M MBIIUJICHUS TIPH
M3yYECHUU TeJ BpalleHuUsl.

OBBbEMBI TEJI

16

[Tonstue 06bpéMa. O6BEM
MPSIMOYTOJIBHOTO MapaJuleNenune/a.
O6béM mpsimoii pu3mMbl. OOBEM
nuinHapa. Beruricnenue o0bEMOB Tel ¢
oMoIIIbI0 uHTerpana. O0bEM HaKIIOHHON
npu3Mbl. O0bEM nupamubl. O0bEM
KoHyca. O0béM mapa. O6BEMBI 1apOBOTO
CErMEeHTa, IIapOBOr'0 CJIOS U IIaPOBOTO
cektopa. [lnomans cdepsr.

Ilpeomemmnvwie yenu:

— BBeJcHHE TMOHATUS 00BbEMa Ted, (OPMYIUPOBKA, OCHOBHBIE
CBOIiCTBa OOBEMOB U BBIBOJ C HUX MOMOIIBIO (opmyssl 0ObEMa
IPSIMOYTOJIBHOTO MapaJuIeTenue1a;

— ompenenenne u ¢opmyna o0bEMa MNPAMONW HPU3MBI, IMIMHAPA,
HAKJIOHHOM MPU3MBbI, THPaMUbl, KOHYCa, YCEUYEHHON MUPaMUbI U
YCEUEHHOT0 KOHYCa, pelIeHue 3a/1ay;

— JI0Ka3aTeJabCTBO TEOPEeMbI 00 00bEMeE 1Iapa U ¢ €€ MOMOIIBIO BBIBOJT
dopmynbel momaau cdepbl, 00BEMOB IIAPOBOTO CErMEHTA U
11aPOBOTr0 CEKTOpa, PELICHUE 3a4au.

4,8
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Memanpeomemmnuie yenu:

— YMEHHE MOJACIUPOBATh pEaJbHbIE CUTYallUH, HCCIEN0BATH
IIPOCTPAHCTBEHHBIE MOJEIU, WHTEPIPETUPOBATH  ITOJYYEHHBIN
pe3yibTar;

— pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSITEIIFHOMY ITIOMCKY METOJIOB
pelleHHs] MpaKTUYECKHMX U NPUKIATHBIX 3a1ad, [pPUMEHssS
W3YUYEHHBIE METO/IBI.

Juunocmnuie yenu:

— Ppa3BUTHE NPOCTPAHCTBEHHOI'O BOOOPaKEHUS W MBILUIEHUS TPU
W3yYEHUH TEJ BPAILCHHUS.

BEKTOPBI B TIPOCTPAHCTBE

[lonsaTne BexkTopa. PaBEeHCTBO BEKTOPOB.
CrnoxeHne 1 BblYMTaHne BeKkTopoB. Cymma
HECKOJBKMX  BEKTOPOB.  YMHOXEHHE
BeKTOpa Ha uucino. KomiaHapHsie
BekTOopbl. [IpaBmio  mapamnenenunena.
Paznoxenue BEKTOpa o TpeM
HEKOMILUIAHAPHBIM BEKTOPaM.

Ilpeomemmnuwie yenu:

— BBEJCHHE MOHITHUS BEKTOPA, €ro JJIUHBI, KOJUTMHEAPHBIX U PaBHBIX
BEKTOPOB;

— (dopMupoBaHHE TPEJACTABICHUNA O JCUCTBUSAX CIIOKEHUS U
BBIUMTAHUS  BEKTOPOB, HX  CBOWCTB, BBEJIEHUE IIpaBHIIa
TpeyrojbHUKa U MpaBuja napauienorpamma,

— BBEJCHHE ONepalHii CII0)KEHHsI HECKOJIBKMX BEKTOPOB U YMHOXKEHHS
BEKTOpPA Ha YKCIIO0, TPaBHJia MHOTOYTOJIbHUKA,

— ompeaeieHHe  KOMIUJIAaHApHBIX  BEKTOPOB,  JOKAa3aTelIbCTBO
YTBEPKICHUSI O TPU3HAKE KOMIUIAHAPHOCTH TPEX BEKTOPOB,
MPaBUIIO MapalyiesenuIesa;

— JI0Ka3aTeJabCTBO TEOPEMBI O Pa3NIOKEHUU JIFOOOT0 BEKTOpa MO TPEM
JTAHHBIM HEKOMIUIaHAPHBIM BEKTOpaM, PElIeHHE 3a/1a4.

Memanpeomemmnuie yenu.

— YMEHHUE MPHUMEHITh BEKTOPHBIM METOJ MPHU PEUIeHUH (HU3HMUECKUX
3a/1a4;

— yMEHUE IPUMEHATh BEKTOPBI, ONIepalluy HaJl HUMH, X CBOMCTBA IPH
MOJICTTHPOBAHUU B €CTECTBEHHO-HAYYHBIX 00NACTIX.

Jluunocmmnuie yenu:

5,7
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pacliupeHue MPEACTABICHUN O BO3MOYKHOCTSIX MAaT€MaTUYECKUX
METOJIOB B Pa3JIMYHBIX 00JIACTSIX.

METO/I KOOPIUHAT B
MMPOCTPAHCTBE. IBUKEHUSI.

14

[IpsamoyronpHass cucremMa KOOpPAMHAT B
npoctpanctBe.  KoopauHatel  BekTopa.
CBsi3b MEXIy KOOpPJAMHATAMH BEKTOPOB M
KoOpauHaTtamu Touek. [Ipocreimue 3agaumn
B KOOpJMHATax. YpaBHEHHE cepbl. YToma

MEXKIY BEKTOPaMH. CkansipHOe
MIPOU3BEICHHE BEKTOpPOB. Brruncnenune
YIJI0B MEXKAY HOpAMBIMU W IINIOCKOCTAMU.
VpaBHenne mockoctu. lleHTpanbHas
CUMMCTpPUA. OceBas CUMMCTpPHA.

3epkanbHas cummeTpusi. [lapamnenbHbiit
niepeHoc. [IpeobpazoBanue momoowus.

Ilpeomemmnuwie yenu:

BBEJICHUE MPSAMOYTOJIbHOW CHCTEMBbl KOOPAMHAT B IPOCTPAHCTBE,
orpeziesieHue KOOPANHAT TOYKU U BEKTOPA;

JI0Ka3aTeJIbCTBO YTBEPKIACHHUS O KOOpAUHATaX CYyMMBbl U Pa3HOCTU
JIBYX BEKTOPOB, O KOOpJAMHATAX POU3BEICHUS BEKTOpa HA YHUCIIO, O
KOOpJMHATaxX BEKTOPa;

BbIBOJI (DOPMYJIBI U HAXOXKACHUS KOOPAMHAT CEpeMHBbI OTpe3Ka,
JUIMHBI BEKTOPA, PAaCCTOSIHUS MEXKIY ABYMS TOUKAMU;

BBIBOJI YpaBHEHHs c(epbl JaHHOrO pajauyca ¢ LEHTPOM B JAHHOMN
TOUKE;

OIIpEJICJICHUE YIJla MEXIy BEKTOPaMHM, CKaISIPHOIO MPOU3BEINCHUS
BEKTOPOB, JOKA3aTEIbCTBO YTBEPXKJICHHSI O €0 CBOWCTBAX;
OIIpeICJIEHUE YIIa MEeXAY ABYMs NMPSMBIMH U yIJla MEXIy IpIMOi
U TIOCKOCTBIO C TOMOIIBIO CKAJIAPHOT'O IIPOU3BEAECHHS BEKTOPOB;
(bopMHpOBaHUE IOHATHUS YPAaBHEHUS IIJIOCKOCTH, IPOXOAALIEH uepes
JAHHYIO0 TOUKY MEPIEHIUKYJISPHO JaHHOMY BEKTOPY;
(dopMHpOBaHHE YMEHMH HaXOAWUTh PACCTOSIHME OT TOYKH 10
IUIOCKOCTH;

IPUMEHEHHE BEKTOPOB K PEILICHUIO FEOMETPUUECKUX 3a/1ay;
(dbopmMHpoBaHUe MPEACTaBICHUs 00 0TOOPAKEHUH MTPOCTPAHCTBA HA
ce0sl, pacCMOTpeHHe ciydas, Korja OTOOpakeHHEe Ha3bIBaeTCs
JIBDKEHUEM ITPOCTPAHCTBA;

Olpe/ieJIeHue  TOHATHI:  LIeHTpajbHas CUMMETpHs, OceBas
CUMMETpHs, 3€pKaJIbHasgi CUMMETPUS M TMapaJUICIbHBIA IEPEHOC;
000CHOBaHME TOr0, YTO ATHU OTOOpPAXKEHHUs MPOCTPAHCTBA Ha ceds
SIBJISIFOTCSI IBUJKEHUSIMU;

5,7
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BBEJICHUE TMOHATHS LEHTpajbHOE Mojo0ue (romoreTus) u
npeoOpazoBaHue IMOAOOMS, PACCMOTpPEHHE crocoda BBEICHUS
NOHATUS TONOOHBIX (HUTyp B TPOCTPAHCTBE C MOMOIIBIO
npeoOpazoBaHus  MOAOOMS,  TPUMCHCHHWE  JBWKCHHA U
npeoOpa3oBaHuil MOAOOUS IPU PEIICHUN TEOMETPUIECKUX 3a/1a4.

Memanpeomemmnule yenu:

pa3BUTHE YMEHMI HCHOJIb30BAaTh METOJ  KOOpPAWHAT  JUIS
BBIYMCIICHUSI WJIM HaXOXJEHUs 00bEéMa mapajuiesienunena |
TeTpal’pa, 3aJaHHbIX CBOUMU KOOPJAUHATAMU;

dbopMHpOBaHHE YMEHHH HAXOAWTh PACCTOSHHUS OT TOYKH [0
IUIOCKOCTH U PACCTOSTHHUS MEXKIY CKPEIIUBAIOIIUMUCA MPSMBIMH,
3aJJaHHBIMH B CUCTEME KOOPIUHAT;

pa3BUTHE YMEHUW HCIOJIb30BaTh METOJl KOOPAMHAT B PEIICHUU
MPUKIAAHBIX 33]1a4.

Jluunocmmuowie uenu:

pa3BUTHE CIIOCOOHOCTEH K CaMOCTOATEIBHOMY IIOUCKY METOJOB
pelIeHNs] MPAaKTHUECKUX U MPUKIAIAHBIX 3aJad C MPUMEHEHUEM
U3YYEHHBIX METOJIOB;

OCO3HAHHE B3aUMOCBS3M MaTEMaTHKU C JPYTUMH IMpeAMeTaMu
€CTECTBEHHO-HAYYHOTI'0 ¥ TYMaHUTAPHOTO IIHKJIOB.

SAK/IIOYUTEJIBHOE
IHOBTOPEHHUE 'EOMETPHUMU ITPHU
MNOATrOTOBKE K UTOI'OBOM
ATTECTALIMHA ITIO MATEMATHUKE.

18

Pemenne 3amau no teme: «mamuap, ero
AIIEMEHTBHI. [Tnomane MIOBEPXHOCTHU
mHIpay;  «KoHyc, ero  aiemMeHTHI.
[Tnomans moBepxHocTH KoHycay; «Cdepa
U map, ux 37aeMeHTsl. [lnomanes chepsl u
00béM 1mapa»; «llnomanps mnoBepxHOCTH
npu3Mbl.  O6béM  mpu3Mbly;  «O0BEM

Ilpeomemmnvwie yenu.

yMeTh pemiats 3aaanus tuna 3, 6, 8 uz IEMO EI'D (nmpodunbHbiii
YPOBEHB);

BIQJIeTh TMpHEMaMM pelIeHUs 3aJad Ha JIOKa3aTelbCTBO U
Bblunciienue Tuna 14 u 16 uz IEMO EI'D.

Memanpeomemmnuie yenu:

5,7
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UWIMHApa U KoHyca»; «l3meHeHue
wiomaa v o0béMa  Qurypsl  mpu
U3MEHEHUHU e€ pa3mepoBy; «['eomeTpus Ha

kiaeryatoii  Oymare»,  «TpeyrosbHHUK»,
«Ilapanmnenorpamm»,  «IIpsiMOyrosbHUK,
KBaJpar, pomMo», «Tpaneuusi»,

«OKpyXHOCTb U Kpyr», «BrnucanHsle u
ONMCAaHHBIE OKPYKHOCTH.

YMEHHE CaMOCTOSTEIILHO ONPEACISATh LEIH CBOEro OOydeHus,
CTaBUTh U (POpMyIHMpOBaTh JUIs ceOs HOBBIE 3agaydl B yu&Oe u
IIO3HABATEIBHON JESTeIbHOCTH, PAa3BHBATh MOTHBBI U HHTEPECHI
CBOEH NIO3HABATEIILHOM AEATEIBHOCTH;

YMEHHE CaMOCTOSITEIbHO TUIAHUPOBATh IyTH JOCTHIKCHUS LIEJICH, B
TOM 4YHUCJI€ albTepHATUBHbIE, OCO3HAHHO BBIOMpATh Haubosee
3¢ ¢deKTUBHBIE CIIOCOOBI pelIeHUsT y4eOHBIX U TO3HaBaTEJIbHBIX
3aad;

pa3BuTHE YMEHUH CaMOCTOSITEIIEHO OCYIIECTBIISATH,
KOHTPOJIMPOBaTh M KOPPEKTHPOBATh JEHCTBHA B TpoIecce
0000111eHNs], CUCTEMAaTU3AlUU U PACUIUPEHNS 3HAHUH, TIOTy4YEHHBIX
B OCHOBHOI1 IITKOJIE;

dopMHpOBaHHE  YMEHHH  CaMOCTOSITENIFHO  OCYIIECTBIISTH,
KOHTPOJIUPOBATh W KOPPEKTHPOBATH CBOKO JICATEIBHOCTH TIPU
BBIMOTHEHUH 3aJaHUIA;

Jluunocmmuowie uenu:

dbopMUpOBaHHE OCHOB CaMOBOCIUTAHHS B IMPOIIECCE BBHIMOIHEHUS
paboT pa3HOTo YPOBHS CIIOKHOCTH;
pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH,
CaMOCTOSITENIbHOM 1eATEIbHOCTH.

HHTYUIOHUH, HAaBbIKOB

UTOoro
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