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I. Ilnanupyemble pe3yabTaThl H3y4eHUs1 yueOHOro npeamera «I'eomerpusp»

N3yuenne reoMeTrpum B OCHOBHOW IIKOJIE Ja€T BO3MOXHOCTH OOYYaIOIIUMCS
NOCTUYb CHEAYIOIINX PE3YyJIbTATOB PA3BUTHS:

1) 6 auunocmuom nHanpasienuu:

— YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIN B YCTHON M NMHCbMEHHOU
peuu, NOHUMATh CMBICI TIOCTaBJIECHHOM 3a/1a4d, BBICTPAUBATh apTyMEHTALNIO, TPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI;

— KPUTUYHOCTh MBIIUICHUS, YMEHUE pACIO3HABATh JIOTUYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTINYATH TUIIOTE3Y OT (HaKTa;

— TMpeACTaBICHHWE O MATEeMAaTHYeCKOM HayKe Kak cdepe dYelIoBEeUeCKon
JeSATENbHOCTH, 00 Tanax ee pa3BUTHS, O €€ 3HAUMMOCTH I Pa3BUTHS LIMBUIIN3ALINN;

— KpEaTMBHOCTb MBIIUICHUS, WHULHAATABA, HAaXOJYUBOCTh, AaKTUBHOCTb IpHU
pELIEHN MaTEMaTHYECKUX 3aa4;

— YMEHHE KOHTPOJHMPOBATh MPOIECC M pPE3yJIbTaT y4yeOHOW MaTeMaTH4eCKON
NEeSATENbHOCTH;

— CHOCOOHOCTh K 3SMOIIMOHAJIbHOMY BOCIPHUATHIO MaTeMAaTUYECKUX OOBEKTOB,
3a71a4, pEIICHUN, PACCYKICHUN;

2) B MemanpeomemHom HanpasieHuu:

— TEpBOHAYaJIbHbIE NPEJCTABICHUS 00 HAEIX M O METOJaX MAaTEeMaTUKU Kak
YHUBEPCAIBHOM SI3bIKE HAayKHM M TEXHHMKH, CPEICTBE MOJECIUPOBAHMS SBICHUN U
IIPOLIECCOB;

— YyMEHHUE BUJIETh MATEMATHUYECKYIO 3aJa4y B KOHTEKCTE MPOOJIEMHON CUTYyalllH B
APYTUX JUCUUIUIMHAX, B OKPYKAIOIIEH KU3HU;

— YMEHHE HaXOJUTh B Pa3IMYHBIX UCTOYHUKAX MH(POPMALNIO, HEOOXOTUMYIO NS
pelIeHUs] MaTEMaTUYECKUX MPOOJIeM, NPEICTaBlIATh €€ B MOHATHOW (popme, MpUHUMATH
pELIeHNE B YCIOBUSAX HEMOJIHON U U30BITOYHOM, TOYHOUM M BEPOATHOCTHOM HH(POpPMALIUK;

— YMEHHME IOHMMAaTh W MCIOJIb30BaTh MaTeMaTHYECKHUE CPEICTBa HATISAHOCTH
(rpaduku, AuarpaMmbl, TaOJMIBI, CXEMbl W Jp.) IS WUIOCTpAalMd, WHTEPHpPETalUH,
apryMeHTaluu;

— YMEHHE BBbIJIBUraTh THUIIOTE3bl MpPHU pEHICHUH Y4eOHBIX 3a7ady, MOHUMAaTh
HEO0OXOJMMOCTb UX TIPOBEPKH;

— yMEHHE NPUMEHATh HHIYKTHUBHBIE M JACIYKTUBHBIE CIOCOOBI PacCyXACHUMH,
BHJIETh Pa3JIM4HbIEC CTPATETUN PELICHUS 3a/1a4;

— IIOHUMAaHHE CYIIHOCTH aITOPUTMHUYECKUX NPEANUCAHUA U YMEHUE JEHCTBOBATH B
COOTBETCTBUHM C MPEIOKEHHBIM AITOPUTMOM;

— YMEHHUE CaMOCTOSITENIbHO CTABUTh L€, BEIOMPATh U CO3/AaBaTh aJrOPUTMBI JJIs
pelieHus y4eOHbIX MaTEMAaTUUECKUX POOIeM;

— YMEHHME IUIAHMpPOBaTh M OCYILIECTBISATh JEATEIbHOCTb, HANpPABICHHYIO Ha
pelieHue 3a7a4 uCCaea0BaTeNIbCKOro Xapakrepa;

3) 6 npeomemnom nanpasnenuu:

— OBNaJeHue 0a30BbIM MOHSATUHHBIM alapaToM 10 OCHOBHBIM pa3jeiam
COJEp)KaHus, TNpeACTaBlIeHHEe 00  OCHOBHBIX M3y4aeMbIX MOHATUAX  (YHUCIO,
reoMerpuueckas Qurypa, ypaBHEHHE, (QYHKIUS, BEpPOATHOCTb) KaK Ba)KHEHIINX
MaTE€MaTUYECKNX MOJEINSX, MMO3BOJSIOIINX ONMUCHIBATh U U3y4YaTh PEAJIbHBIE MPOLIECCH U
SBJICHHSI,;



— yMeHue paboTaTh C MaTeMaTHUYECKUM TEKCTOM (aHaIU3UpOBaTh, HM3BIEKAThH
HEO00X0UMYI0 MH(OPMALINIO), TPAMOTHO MPUMEHSTh MATEMATHUECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY, HCIIOJIb30BaTh PA3JIMYHbIC SA3bIKM MAaTEMATUKH;

— YMEHHE MPOBOAUTH KIacCU(PUKALMM, JJOTUYECKUE OOOCHOBAHUS, 10Ka3aTeIbCTBA
MaTEMaTUYECKUX YTBEPKICHUM;

— YMEHHE pacHo3HaBaThb BHJIbI MaTE€MaTHUYECKUX YTBEPXKJIECHUH (AKCHOMBI,
OTIpe/IeNICHUs], TEOPEMBI U Jp.), IPSIMbIE U OOpPaTHBIE TEOPEMBI;

— Pa3BUTHE INPEICTABICHUM O YUCIE M YUCIOBBIX CHUCTEMAax OT HATypAJIBHBIX 10
JENCTBUTEIIbHBIX qHCell, OBJIAJICHHE HaBBIKAMHU YCTHBIX, [IMCBMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYMCIICHUM;

— OBJIAJICHHE CHUMBOJBHBIM  SI3bIKOM  aireOpbl, NpHEMaMd  BBINOJHEHUS
TOXKJIECTBEHHBIX MPEOOpa30BaHUN pAIMOHATBHBIX BBIPAKEHUH, pEIICHUs YypaBHEHUH,
CUCTEM YypPAaBHCHMM, HEPABEHCTB M CHUCTEM HEPABEHCTB, YMEHHE MCIOJIb30BAaTh HJCIO
KOOPAMHAT Ha IUIOCKOCTH Il MHTEPIPETAlMY YPABHEHUW, HEPABEHCTB, CUCTEM, YMEHUE
MPUMEHATh anreOpandeckue MpeoOpa3oBaHMs, anmapaT ypaBHEHW M HEPAaBEHCTB IS
pelIeHus 3a1a4 U3 Pa3IMUHbIX Pa3JeoB Kypca;

— OBJIAJICHUE CUCTEMOW (PYHKIMOHAIbHBIX MOHATUN, (PYHKUMOHAIBHBIM SI3bIKOM U
CUMBOJIMKOM, YyMEHHE Ha OCHOBE (YHKIUMOHAJIBHO-TPAQUUECKUX MPEACTABICHUN
OIMCBHIBATh U aHAIM3UPOBATH PEajIbHbIE 3aBUCUMOCTH;

— OBJIICHUE OCHOBHBIMM CIOCOOAMM IPEICTABICHUS U aHAIW3a CTaTUCTHUYECKUX
JAQHHBIX; HAJMYUe IIPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIIBHOM MUPE
Y 0 Pa3JIMYHBIX COCO0AX UX U3YUYEHUS, O BEPOSTHOCTHBIX MOJIENSX;

— OBJIAJICHUE T€OMETPUYECKUM SI3BIKOM, YMEHUE MCIOJIB30BATH €ro ISl ONMHCAHUS
MIPEAMETOB  OKPYKAlOIEr0 MHUpPA, Pa3BUTHUE NPOCTPAHCTBEHHBIX MPEICTABICHUN U
M300pa3uTEIbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUYECKHUX MTOCTPOCHUM;

— YCBOEGHHME CHCTEMAaTHYECKUX 3HAHUU O IUIOCKUX (Urypax M MX CBOWCTBax, a
TaK)K€ HA HAIJBIIHOM YPOBHE — O IIPOCTEMIIMX IPOCTPAHCTBEHHBIX TENAX, YMEHUE
MIPUMEHATh CHUCTEMATUYECKHME 3HAHHWS O HHUX U1 PEIICHUS TEeOMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4;

— YMEHUSI U3MEPATH JJIMHBI OTPE3KOB, BEIMUYUHBI YTJIOB, HCIOIb30BaTh (HOPMYIIbI
IUIS HAXO0X/ICHUS IEPUMETPOB, IJIOLIAaAe 1 00BEMOB Fr€OMETPUUECKUX UTyD;

— YMEHHE INPUMEHATHh W3YyYEHHBIE IOHATHSA, PE3YIbTaTbl, METOABI Ul PEIICHUSA
3a/1a4 MPAKTUYECKOr0 XapakTepa M 3a1ad U3 CMEXHBIX AUCLUUILIMH C MCIOJIb30BAHUEM
pU HEOOXOIMMOCTH CITPABOYHBIX MaTEpUANIOB, KaJIbKYyJIATOPa, KOMIBIOTEPA.

Pe3ynpTaThl 00yueHus mpenactaBiieHbl B TpeOoBaHUSAX K YPOBHIO NMOJATOTOBKU U
3a/1al0T CHCTEMY HWTOTOBBIX pE€3YyJbTaTOB OOYUYEHHs, KOTOPBIX JOJDKHBI JOCTUTaTh BCE
y4aluecs, OKAaHYMBAIOIIME OCHOBHYIO IIKOJNY, W JIOCTHKEHHE KOTOPBIX SIBJISETCS
00s3aTENbHBIM YCIOBUEM TMOJOKUTEIBHOM aTTeCTallud YYE€HHKAa 3a Kypc OCHOBHOM
IIKOJBl.  OTH  TpeOOBaHMS  CTPYKTYpUPOBaHbl MO  TPEM  KOMIIOHEHTaM:
(GHAMb/NOHUMAMb), (YMEMb), (UCNOIb306aAMb NPUOOPEMEHHbIe 3HAHUA U YMEHUA 6
NPAKMu4ecKoil 0eameabHOCmU U HO6CEOHEGHOU HCUZHUY.

JInuyHOCTHBIE, MeTANIPpeIMETHbIE M MTPeAMeTHbIE Pe3yJabTaThl 0CBOEHHUS
yuyedoHoro nmpeamera «I'eomeTpus

JINYHOCTHBIMH pe3yjJbTaTaMu HN3YUCHUA NOPCAMCTaA ((FGOMeTpI/IH» ABJIAROTCA
CJICAyroIme Ka4eCTBa:
— HC3aBUCUMOCTb U KPUTUYHOCTDb MBIIIJICHU,



— BOJISL U HACTOMYMBOCTbD B JIOCTHXKCHUU LEIH.

CpencTBOM NOCTUKEHHUS ITUX PE3YJbTATOB SIBISIETCS:

— CUCTEMa 3aJ]JaHui y4eOHUKOB;

— TMpeJcTaBlieHHas B Y4YeOHUKAaxX B SIBHOM BHJE OpraHu3allMs Marepuasna Io
OPUHIIUITY MUHUMAaKCa;

— HCIIOJIb30BAaHUE COBOKYIMHOCTU TEXHOJOTHM, OPHUEHTHPOBAHHBIX HAa pa3BUTHE
CaMOCTOSTENIbHOCTH U KPUTUUYHOCTU MBIIIJICHUS: TEXHOJIOTHUSI CHCTEMHO-JEATEIbHOCTHOTO
M0JIX0/1a B 00yYEHUH, TEXHOJIOTUSI OLICHUBAHUSI.

Memanpeomemusimu pe3ynbTaTaMu H3ydeHHs] Kypca «MartemaTuka» sBIseTCA
dbopMupoBaHUEe YHUBEPCATbHBIX YueOHBIX AelicTBuil (YVY /).

Pezynamuensie YY/I.

— CaMOCTOSITEIBHO 0OHapyxcusams U @opmyaupoéams MpoOieMy B KIACCHOM U
WHIUBUTyJIbHON y4eOHOM NeITeTbHOCTH;

— @vl0BUcamMb BEPCUU pEIICHUS] MPOoOJIeMbl, OCO3HABaTh KOHEUYHBIM pe3yJbTar,
BBEIOMPATh CPEACTBA JOCTIDKCHHS I€M W3 TPEIJIOKCHHBIX WM HX HCKaTh
CaMOCTOSITEIIbHO;

— cocmasnams (MHAMBUIAYAIbHO WM B TpyMNe) IUJIaH pEeHIeHUs MpoOJieMbl
(BBIMIOJTHEHUS TTPOEKTA);

— noobupams K KaxIou mnpodiieMe (3a7ade) aJeKBaTHYIO €U TEOPETUUYECKYIO
MOJIENb;

— paboTasi MO MPEMIOKEHHOMY WJIM CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY,
UCnonIvL308amsy  Hapsiy C OCHOBHBIMH M JIONIOJHUTENBHBIE CpPEACTBa (CIpaBOYHAas
JUTEPATypa, CI0KHBIE TPUOOPHI, KOMITBIOTED);

— NJIGHUPOB8aMsb CBOIO MHJIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

— pabomamb TO CaMOCTOSITEIBHO COCTaBJIEHHOMY ILJIaHYy, CBEPSSICh C HUM U C
LENbI0 JCSATEIbHOCTH, WCIPABIISIS OIIMOKU, HCIOJB3YS CaMOCTOSATENIBHO IMOJ00paHHbIC
cpeacTBa (B ToM uucie u UHTepHeT);

— CBOOOJIHO 10.16b308ambCsl BIPAOOTAHHBIMU KPUTEPUSIMH OLICHKHW U CaMOOIICHKH,
MCXO/IS U3 1IeJIM U UMEIOIIIUXCSl KPUTEPHUEB, pa3iinyasi pe3yJibTaT U CIIOCOObI ICHCTBHIA;

— B XO/I€ TIPEJICTABIICHUS ITPOCKTA 0a8amb OYeHKY €ro pe3ylibTaTaM;

— CaMOCTOATEIIBHO 0CO3HAB8aAMb TIPUUMHBI CBOETO yCIIE€Xa UJIM HEYCIeXa U HaXOIUTh
CIOCOOBI BBIX0/1a U3 CUTYaIlUU HEYCTEeXa;

— yMemb oyenums CTENEeHb YCIENTHOCTH CBOCH WHIMBUYaIbHON 00pa3oBaTeIbHON
NEeATEIIbHOCTH;

— 0asamb OYeHKy CBOMM JIMYHOCTHBIM KaueCTBAM M YepTaM XapakTepa («KaKoB 51»),
OTIPENICIIATh HAMPABJICHUS CBOETO Pa3BUTHS (KKAKUM sl XOUY CTaThy, «UYTO MHE JJIsl 3TOTO
HAJIO CIICTIaTh).

Cpeocmeom ¢hopmuposarusi peryiasTUBHBIX Y'Y ][ ciykaT TEXHOJIOTHSI CUCTEMHO-
NEATeIbHOCTHOTO TMOJX0JIa Ha JTale HW3y4eHHUs HOBOIO MaTephajia W TEXHOJOTHUS
OLICHHBAHUs1 00pa30BATENbHBIX TOCTHKEHUH (YUEOHBIX YCIIEXOB).

Ho3nasamenvnvie YY/I:

— aHanuszuposamv, cpasHusams, Kiaccuguyuposamo u 00606wams (HAKTH H
SIBJICHUS;

— ocywecmenams CpaBHEHWE, CEpHUAIMI0 W KIACCHU(PHUKAIUIO, CaMOCTOSTEIHHO
BBHIOMpAsi OCHOBAaHUS W KPUTEPUM JUIsl YKA3aHHBIX JIOTUYECKUX OIEpaIuii; CTPOUTH
KJIacCU(PHUKAINIO MyTEM JUXOTOMUYECKOTO JIeJICHUS (Ha OCHOBE OTPHIIAHMUS);



— cmpoums JTOTUYECKH 0OOCHOBAaHHOE PacCyXKJI€HHE, BKIIOUYAIOIIEe YCTaHOBIICHUE
MIPUYUHHO-CJIEJICTBEHHBIX CBS3EH;

— co30a8amb MaTEMaTUYECKHUE MOJICIIN;

— COCTaBJIATb TE3UCHI, PA3JIUYHbIE BUIbl IJIAHOB (IPOCTHIX, CIOXKHBIX U T.II.).
[IpeoOpazoBbiBaTh HHPOPMALIMIO U3 OAHOTO BUJA B IPYroi (TaOIUIly B TEKCT, TUATPAMMY
M Tp.);

— 8bIYUMBIBAMb BCE YPOBHU TEKCTOBOM MH(MOpMAITUH.

—  Yymemb onpeoeiimb BO3MOXKHBIE HCTOYHUKHA HEOOXOAMMBIX CBEIICHU,
POU3BOAUTH MOMCK MHPOPMALIUU, aHATTU3UPOBATH U OLICHUBATh €€ JIOCTOBEPHOCTb.

— MOHUMAs MO3UIUIO JAPYTOro 4YeJIOBEKa, paziuyams B €r0 peud: MHEHUE (TOUKY
3peHHUs), JOKA3aTeIbCTBO (apTryMeHTHhI), (haKThl; TUTIOTE3bI, AKCUOMBI, Teopur. JIjst 3TOTO
CaMOCTOSITENIbHO KCIOJIb30BaTh Pa3fiMYHbIE BUJbI YTEHUs (U3ydarollee, IPOCMOTPOBOE,
03HAKOMUTEIBHOE, TOMCKOBOE), TPUEMBI CITYIIIAHMUS.

— caMOMy c030asamb WCTOYHHKU WH(OpMAIMK pPa3HOTO THIMA W JUIS Pa3HBIX
aynuTopuii, coOmogaTh HWH(DOPMAIMOHHYIO THUTHEHY W TpaBWia HHPOPMAIIMOHHOM
0€30IMacHOCTH;

— YyMemb UCNONb308amMb KOMIBIOTEPHbIE M KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU KaK
MHCTPYMEHT JUIsl JOCTMDKCHHsSI CBOMX IIeJie. YMeTh BBIOMpaTh aJeKBaTHHIE 3ajade
MHCTPYMEHTAJIbHBIE TPOTPAMMHO-aNapaTHbIE CPEACTBA U CEPBHUCHL.

Cpeocmeom opmuposanus no3HaBaTenbHBIX Y Y]] ciaykar y4eOHBIA MaTepuan u
MIPEXJIe BCEro MPOAYKTUBHBIC 3a/]aHus yueOHHUKa.

— MHcnonb3oBaHue MaTeMaTWYeCKUX 3HAHMM IS PELICHUS]  Pa3IUYHBIX
MaTeMaTUYECKUX 3a7a4 U OLICHKU MOJYyYECHHBIX PE3YIbTATOB.

— COBOKYNIHOCTh YMEHHMH IO MCIIOJB30BAHUIO JOKA3aTEIBHOM MATEMAaTHYECKOU
peun.

— COBOKYITHOCTh YMEHMI MO padoTe ¢ HHPOpMaLKeld, B TOM YHUCIIE U C Pa3IMYHBIMU
MaTeMaTUYECKUMU TEKCTaMHU.

— YMeHHS HCIOJIb30BaTh MAaTEMAaTUUYECKUE CPEACTBA JJISI U3YyUYCHHUS M ONHCAHUS
peanbHBIX NPOLIECCOB U SIBIICHUM.

— He3aBUCUMOCTD M KpUTHYHOCTD MBIIIIJICHUS.

— Bons 1 HACTOMYMBOCTH B TOCTUKEHUU LIEJIH.

Kommynukamuenwvie YY/I:

— CaMOCTOSITEIBHO  Opeanu306viéams y4eOHOE B3aUMOJICHCTBHE B  TPYIIIE
(ompenensTh OOIIME 1IEeTH, JOTOBAPUBATHCS APYT C APYTOM U T.1.);

— OTCTaumBasi CBOK TOYKY 3pEHUS, NpU8oOUms apcymenmsl, TOATBEPKIAs HX
(bakTamu;

— B JJUCKYCCHUU yMenb 6b108UHYMb KOHTPAPTYMEHTHI;

— YYUTBCA KPUMUYHO, OMHOCUMbCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM
Nnpu3Hasams OIMOOYHOCTh CBOETO MHEHUS (€CIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

— MOHUMAs MO3UILMIO JPYroro, paziuuams B €r0 peud: MHEHUE (TOUYKY 3pEHHs),
JTI0Ka3aTeIbCTBO (apryMEHTHI), (DaKThl; TUTIOTE3bI, aKCHOMBI, TCOPHH;

— yMemdb B3TJISHYTh HA CUTYAIIUIO C MHOW TO3UIIUU U 00208apu8amuvcsi ¢ TOIbMU
VHBIX [MO3ULIHAM.

Cpeocmeom  opmuposanusi KOMMYHHUKATUBHBIX Y VY] ciyXar TeXHOJIOTHSA
MpOoOJIEMHOTO O0yUEHHUSI, OpTraHU3aIKs padOThl B MaJIBIX T'PYIINAx, TAKXKE UCIOIH30BAHUE
Ha ypOKax TEXHOJOTHH JIMYHOCTHO-OPHUEHTUPOBAHHOIO U CHUCTEMHO-AESTEIbHOCTHOTO
oOy4eHwus.



IIpenmMeTHBIMH pe3yJbTaTaMM U3ydYeHUs mpeaMera «['eomeTpus» SBISIOTCS

CIEAYIOIINE YMEHHUS.
7-# kJaace

HUcnonvzosams ipu pelliecHUU MaTEMAaTUYECKUX 33]1a4, UX 00OCHOBAHUU U MPOBEPKE
HaWJICHHOTO PELICHHS 3HAHUE O:

— OCHOBHBIX T€OMETPUUECKUX MOHITHUAX: TOUKA, NMPpAMasi, NIOCKOCTh, JIy4, OTPE30K,
JIOMaHasi, MHOTOYTOJIbHUK;

— OIpeJICIICHUH YTJIa, OMCCEKTPHUCHI YTJIa, CMEXHBIX U BEPTUKAJIBHBIX YIJIOB;

— CBOMCTBAX CMEXHBIX U BEPTUKAJIBHBIX YTJIOB;

— ONpENeNIeHNd pPaBEHCTBA T'E€OMETPUUYECKHX (UTYp; TMPU3HAKAX PABEHCTBA
TPEYTOJbHUKOB;

— TEOMETPHYECKMX MeCTaX TO4YeK; OWCCEeKTpHCEe yria W CEPeIUHHOM
MEPIICHIUKYJISIPE K OTPE3KY KaK F€OMETPUUYECKUX MECTaX TOUEK;

— ONpECICHUN MapaulebHBIX MPSMBIX; MPU3HAKaX M CBOWCTBAX MapajuieIbHBIX
MPSIMBIX;

— aKCMOME NapalIeNIbHOCTH U €€ KPaTKOM UCTOPUH;

— (hopMyJsie CyMMBI yTJIOB TPEYTOJIbHUKA,

— ONPEICIICHUH U CBOMCTBAX CPEIHEN JIMHUU TPEYTOJIbHUKA;

— teopeme Paneca.

Ymemy:

— NPpUMeHsmMb CBOMCTBA CMEKHBIX U BEPTUKAIBHBIX YIJIOB IPY PEUICHUH 33/1ay;

— HaxoOumv B KOHKPETHBIX CUTYyallMSX PaBHBIC TPEYTOJbHUKH U JOKa3bIBaTh HMX
PaBEHCTBO;

— yCmaHaeaueams NapajieIbHOCTh MPAMBIX U IIPUMEHSITh CBOMCTBA MapaslIeIbHbBIX
MPSMBIX;

— NPUMEHAMb TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

— UCNOAb306aMb TEOPEMY O CPEIHEN JIMHUU TPEYroJbHUKA U Teopemy Darneca npu
pELICHUY 3aaY;

— HaxoO0ums PEIICHUS <(OGKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIIOJIB3YIOTCSI MATEMATUYECKUE CPEICTBA;

— co30agamsb TPOAYKT (pe3yJbTaT MPOEKTHON AEATENHHOCTH), JUISI U3YYCHHUS U
OMMCAHUS KOTOPOT0 UCTHOJIb3YIOTCSI MAaTEMAaTUUECKUE CPEICTBA.

8-i kace

Hcnonvzosame ipy pellieHN MaTEeMAaTUYECKHX 3a/1a4, UX 00OCHOBAHUH U MIPOBEPKE
HAaWJICHHOTO PELICHMS 3HAHUE O:

— ONpeNeNICHUH mapajjiejiorpaMma, pomOa, NpsIMOYrojbHUKA, KBajpara;, HX
CBOMCTBAaxX W MPU3HAKAX;

— ONPEACTCHUM Tpareluu; 3JEMEHTaX Tpaneluuu; TEOPEeME O CPEAHEU JIMHUU
Tpaneuuu;

— ONPEICIICHUH OKPY>KHOCTH, KPYra U UX DJIEMEHTOB;

— TeopemMe 00 U3MEPEHUH YTJIOB, CBS3aHHBIX C OKPY>KHOCTBIO;

— ONPENCIICHUN M CBOMCTBAX KacaTEIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE
JIBYX KacaTeJIbHbIX, TPOBEAEHHBIX U3 OJIHOU TOUYKH;

— OIPEICJICHUU BIMCAHHOM U ONMCAHHOW OKPYKHOCTEH, UX CBOMCTBAX;

— OMpeNereHUH TPUTOHOMETPUYECKHe (YHKIMM OCTPOrO YIJIa, OCHOBHBIX
COOTHOILIEHUN MEXNY HUMU;

— MpUEMAX PEUICHUS MPSAMOYTOJIbHBIX TPEYTOJIBHUKOB,;



— TpUroHomMeTpuieckux GyHkuusax yriaos ot 0° go 180°;

— TeOpeMe KOCHHYCOB U TEOPEME CUHYCOB;

— npuéMax perieHus MPOU3BOJIbHBIX TPEYTOJIbHUKOB,;

— dopmyrnax JIs TUIOHIaAU TPEYTroJIbHUKA, TapalljiesiorpaMma, Tpaneuu;

— teopeme [ludaropa.

Ymemn:

— npumeHams MPU3HAKU U CBOWCTBa Mapajijiesiorpamma, pom0a, MpsiMOYTOJIbHHKA,
KBaJipaTa Ipu pelieHuu 3ajady;

— pewiams TPOCTEUIIINE 3a]]Ja4l Ha TPaIelulo;

— Haxooums TPAAYCHYIO MEpY YIJIOB, CBA3aHHBIX C OKPY>KHOCTHIO; yCTaHABIMBATh
UX PaBEHCTBO;

— npuMeHsms CBOMCTBA KacaTeNbHBIX K OKPYKHOCTH P PEIICHUH 33/1a4;

— pewiamyp 3aJ]a4M Ha BIIMCAHHYIO U OTMIMCAHHYIO OKPY>KHOCTB;

— BbINOJIHAMbG OCHOBHBIE TEOMETPUYECKHE TOCTPOCHHUS C TMOMOUIBIO IUPKYIS U
JINHEUKU,

— HaxoOums 3HAYEHUS TPUTOHOMETPUYECKHX (YHKIUA OCTpOro yria dyepes
CTOPOHBI MPSIMOYTOJILHOTO TPEYTOJIbHUKA;

— NpuMeHamb COOTHOILEHUS MEXAYy TPUTOHOMETPUUYECKUMH (PYHKIHUSIMH IpU
pEILIEHNH 33]1a4; B YACTHOCTH, 10 3HAYEHHUIO OJHOM U3 (PyHKUMN HaXOJUTh 3HAUEHUS BCEX
OCTaJIbHbIX;

— pewiams NPSIMOYTOJIbHBIE TPEYTOJIbHUKY;

— c6800umsb pabOTy ¢ TPUTOHOMETpUueCKUMH (PyHKuusiMU yriaoB ot 0° mo 180° k
CJIy4ar0 OCTPBIX YTJIOB;

— npuMeHsams TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB MPHU PEIICHUH 33/1a4;

— pewiams IPOU3BOJIBHBIC TPEYTOJILHUKH,

— HaxoO0umy TIOIAAN TPEYTOJIHLHUKOB, MAPAIJICIIOTPAMMOB, TPATICIIHIA;

— npumensms Teopemy [ludaropa npu permennn 3anad;

— HaxoO0umy MPOCTEHIIINE TEOMETPHUUECKIE BEPOATHOCTH;

— HaxoO0ums PEIICHUS <(OGKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIIOJIb3YIOTCSl MaTeMaTUUECKUE CPEICTBA;

— co30asamb TPOAYKT (pe3yibTaT NMPOEKTHOW NEATENbHOCTH), I HU3YyYCHHUS U
OTHCaHUsl KOTOPOTO KCIIOJIb3YIOTCA MaTeMaTHUYECKHE CPEICTBA.

9-ii knace

Hcnonvzosams nipy pellieHUU MaTeMaTUYECKUX 3a/a4, UX 000CHOBAHUU U IPOBEPKE
HaWJICHHOTO PELICHUS 3HAHUE O:

— MpU3HAKaX M0100Us TPEYTOJIHHUKOB,

— TeopeMe O MPOTOPIMOHATBHBIX OTPE3Kax;

— CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

— IPOTIOPIIMOHATBHBIX OTPE3KaxX B MPSMOYTOJILHOM TPEYTOJIbHHKE;

— IPOTIOPITMOHATBHBIX OTPE3KaxX B KPYyTe;

— TeopeMe 00 OTHOIICHHH IIJIOIAIeH MOJOOHBIX MHOTOYTOJIEHUKOB;

— CBOMCTBAX MPAaBUJIbHBIX MHOTOYT'OJIbHUKOB; CBS3H MEXKY CTOPOHON MPABUIIBHOTO
MHOTOYT'OJIbHUKA U paJiyCcaMy BIMCAHHOTO U OMKUCAHHOTO KPYTOB;

— OIpeeNICHUH JUTMHBI OKPY>KHOCTH U (hopMyie /Uit €€ BbIUUCIICHHUS;

— (popMyJie TUIOIIAIU MPAaBUILHOTO MHOTOYTOJIbHUKA,

— OMNpeJeNieHuH TUIoIaan Kpyra u Qgopmysie ans e€ BblYMCcIeHus; Gopmyne amis
BBIYMCIICHHUS UIOIIAJEH YacTeN Kpyra;



— MPaBUJIE HAXOXKACHUS CYMMBbI U Pa3HOCTH BEKTOPOB, NPOU3BEICHUS BEKTOpa Ha
CKJISIp; CBOMCTBA OTUX ONEPaLUi;

— OIIPENETICHUHU KOOPAUHAT BEKTOPA U METOJAaX UX HAXOXKICHUS;

— IpaBUJI€ BBIIIOJIHEHUH Olepalyii HaJl BEKTOpaMU B KOOPAMHATHOM Qopme;

— OIpEAENeHUN CKAJIAPHOIO TPOU3BEACHHUS BEKTOPOB M (opmysne s €ero
HaXOXICHUS;

— CBA3U MEXJy KOOpJAMHATaMU BEKTOPOB U KOOPJAUHATAMU TOYEK;

— BEKTOPHBIM M KOOPAMHATHBIM METOAAX PEIICHUS T€OMETPUYECKUX 3aad.

— (opmysnax o0ObEMa OCHOBHBIX IPOCTPAHCTBEHHBIX TI€OMETPUYECKHUX (Uryp:
napajuienenunena, kyoa, mapa, HUINHApPa, KOHYyCA.

Ymemy:

— [lpumenams npru3HAKU OAO0US TPEYTOJbHUKOB MPU PELICHUH 33/1a4;

— pewams IPOCTEUIINE 3a1a4U HA TPONIOPLUOHAIIBHBIE OTPE3KHU;

— pewiams NPOCTEUINE 3a1a41 Ha ITPABUIIBHBIE MHOTOYT OJIbHUKH;

— Haxoo0umbs JIUHY OKPY’KHOCTH, TUIOIIA/lb Kpyra M €ro 4acTeu;

— BbINOJIHAMb OIIEPAllUA HAJl BEKTOpPAaMU B TIE€OMETPHYECKOW W KOOPIHHATHOM
(opme;

— HaxXoO0umdb CKaJIIPHOE MIPOU3BEICHNE BEKTOPOB U IPUMEHSATH €0 AJI HaX0XKICHUS
Pa3JIMYHBIX TEOMETPUUECKUX BEIUYMH;

— pewiams TEOMETPUYECKHUE 3a1a4d BEKTOPHBIM U KOOPAUHATHBIM METOOM;

— npumeHamb TEOMETPUYECKHEe NpeoOpa3oBaHUs IUIOCKOCTH MpPU  PEIIECHUU
Tr€OMETPUUECKUX 3a/1a4;

— Haxooumsv OO0BEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTYP:
napajienenunesaa, Kyoa, mapa, [UIMHIpa, KOHYCa;

— HaxoO0umv PEIICHUS <(GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCIIOJIB3YIOTCSI MATEMATUYECKUE CPEICTBA;

— co30aéamsb TPOAYKT (pe3yJbTaT MPOEKTHON AEATENbHOCTH), Uil U3YUYEHHUS U
ONMCAaHUs KOTOPOI'O UCHOJIBb3YIOTCSI MAaTEMAaTHUECKUE CPEACTBA.

BoinyckHuK HayuuTcs B 7-9 kiaccax (sl UCMOJIb30BAaHUSI B IOBCEIHEBHOMN
KU3HU U 00eCriedeHs] BOBMOXKHOCTH YCIICIITHOTO MPOJI0JDKEHUS 00pa3oBaHus Ha 0a30BOM
YPOBHE)

DJIeMEeHThI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKH

— OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSIMU: MHOKECTBO, SJIEMEHT MHOXECTBA,
MMOJIMHOKECTBO, MPUHAJIEKHOCTb;

— 3aJ1aBaTh MHOKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

— HaXxOAuTh IMepeceueHue, OOBbEIUHEHHE, TOJAMHOXECTBO B MPOCTEUIINX
CUTYyaIUsX;

— OnepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSMHU: OMpECIICHUE, akCHoMa, TeopeMa,
JIOKa3aTeIbCTBO;

— TPUBOAUTHL TPUMEPbl M  KOHTPOPUMEPHI JJIsi TOATBEPKACHUS CBOUX
BBICKA3bIBAHU M.

B noeceonegnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

— WCIOJIB30BaTh TpauuecKoe MpeCTaBICHUE MHOXKECTB JJII ONMMCAHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a/1a4 APYTUX yUeOHBIX MTPEAMETOB.

I'eomerpuyeckue purypsl

— OnepupoBath Ha 6a30BOM yPOBHE MOHATHUSIMU T€OMETPUUECKUX DUTYD;



— W3BJEKaTh WHPOPMAIMIO O TEOMETPUYECKHX (urypax, NpeACTaBICHHYIO Ha
yepTekax B IBHOM BUJIE;

— NPUMEHSTh MJis pPEIIeHUs 3aJad TeoMeTpuyeckue (akThl, €CIM YCIOBHS HX
NpUMEHEHUS 33]IaHbl B SIBHOU (opMme;

— pelaTth 3aJayd Ha HAaxOXKJEHUE T€OMETPUYECKUX BEJIMYUH MO oOpasiaMm Wiu
aNrOpUTMaM.

B noeceoneenoit scuznu u npu uzyueHuu Opyzux npeomemaos:

— HMCMOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (PUTYpP JJIsl pEUICHUs THUIOBBIX 3ajad,
BO3HHUKAIOLIUX B CUTyallUsIX [TOBCEIHEBHOM KU3HHU, 33724 IPAKTUYECKOTO COICPKAHMUS.

OTHOMICHUS

— OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSITHSIMH: PaBEHCTBO (GUTYpP, paBHbBIE
(GbuUryphl, paBEeHCTBO TPEYTOJBHHUKOB, MApaJICIIBHOCTh MPSAMBIX, MEPHEHINKYIIPHOCTh
MPSIMBIX, YTIIbI MEXAY MPAMBIMU, IEPIICHANKYIISP, HAKIIOHHAS, TPOCKIIHS.

B noeceonesnoii scu3nu u npu uzyueHuu Opy2ux npeomenos:

— HCMOJIb30BaTh OTHOIICHUS JIJIsi PEIICHUS] MPOCTEHUIIUX 3a7ad, BO3ZHUKAIONIUX B
pEabHOM KU3HH.

N3mepeHnusi 1 BIYMCJICHUS

— DBBbINONHATh W3MEPEHUE MJIMH, PACCTOSHUM, BEJIMYHMH YIJIOB, C IIOMOIIBIO
MHCTPYMEHTOB JIJIsl U3MEPEHUM JIJIUH U YTJIOB;

— IpUMEHSTh GOpMYJIbl TIEPUMETPA, MJIOMATU U 00bEMA, TUIONIAIA MTOBEPXHOCTH
OT/EJIbHBIX MHOTOTPAHHUKOB ITPU BBIYUCIIEHUSAX, KOT/1a BCE JAHHBIE UMEIOTCS B YCIIOBUH,

— mpuMeHsITh Teopemy Iludaropa, 6a30Bbie TPUTOHOMETPUUYECKUE COOTHOIICHUS
IUJIS1 BBIYMCJIEHUS JIMH, PACCTOSIHUM, TJIOMIAAEH B MPOCTEUIIINX CITyqasix.

B noeceonesnoii scusnu u npu uzyueHuu Opysux npeomemaos:

— BBIYUCIIATH PACCTOSIHUSI HA MECTHOCTH B CTaHAAPTHBIX CUTyalMsIX, IUIOIIAAU B
MPOCTEHIINX CIIydasix, IPUMEHATh (OPMYJIbI B MPOCTEUIIIUX CUTyallMSIX B MOBCEIHEBHOM
KU3ZHU.

I'eomeTpuyecKkue NocTpoeHust

— M306paxkath TUIOBBIE TUIOCKHE (PUTYPHI U (QUTYPHI B IPOCTPAHCTBE OT PYKHU U C
MTOMOIUIBI0 HHCTPYMEHTOB.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

— BBITIOJIHATH MPOCTEUIIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOJAUMbIE B PEaIbHON
KU3ZHU.

I'eomeTpuyeckue npeodpa3oBaHus

— CTtpouth Qurypy, CAMMETPUUYHYIO TAaHHOU (PUTYpE OTHOCUTEIHHO OCH U TOUYKH.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

— pacro3HaBaTh JBIKEHUE 0OBEKTOB B OKPYKAIOIIEM MUPE;

pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MUPE.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

— OmnepupoBaTh Ha 0a30BOM YypOBHE TOHSTHUSAMH BEKTOpP, CyMMa BEKTOPOB,
MPOM3BEACHUE BEKTOPA HA YUCJIO, KOOPAUHATHI Ha TNIOCKOCTH;

— OmpenensiTh NPUOMKEHHO KOOPIMWHATHI TOYKHM TIO0 €€ HU300paKCHHIO Ha
KOOPJAWHATHOW MJIOCKOCTH.

B noeceonegnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:

— WCHOJIb30BAaThb BEKTOPHI ISl PEUIEHUS MPOCTEHIIMX 3aJad Ha OIpeJeTeHue
CKOPOCTH OTHOCUTEIBHOTO JBUKECHHUS.

HUcTropust MaTeMaTHKHU



— OnuckIBaTh OT/ENbHBIE BBIAAIOIINECS PE3YIbTATHI, TOIYUYECHHBIE B XOJE PA3BUTHUS
MAaTEMATUKU KAK HAYKHU;

— 3HaTh MPUMEPbBl MATEMATUYECKUX OTKPBITHM W HX aBTOPOB, B CBA3U C
OTE€YECTBEHHOU U BCEMUPHOU UCTOPUEH;

— IIOHUMATh POJIb MaTeMaTUKH B pa3BuTuu Poccun.

MeToabl MAaTEMATHKH

— BriOupath moaxonsimuii U3y4E€HHBIH METOJA MJisi PEHICHUU W3YUYEHHBIX THUIIOB
MaTeMaTH4YECKHX 3a/1ady;

— IlpuBOoauTH NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKpYKAKOLIEH
JNEUCTBUTEIBHOCTH U IPOU3BEJACHUSIX UCKYCCTBA.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HayuyMThcss B 7-9 Kkiaccax (ans
oOecreyeHunst BO3MOKHOCTH YCIIEITHOTO NPOAOJKEHUST 00pa3oBaHus Ha 0a30BOM YPOBHE)

DJieMeHThI TEOPUH MHOKECTB H MATEMaTH4YeCKOH JIOTUKHU

— OrnepupoBaTh TOHIATHSIMH: OIpEACIEHUE, TeopemMa, AaKCHOMa, MHOXKECTBO,
XapaKTEPUCTUKN MHOXECTBA, 3JIEMEHT MHOYKECTBA, IYCTOE, KOHEYHOE M OECKOHEYHOE
MHO’K€CTBO, TOJAMHOKECTBO, IPUHAJIEKHOCTb, BKIIIOUECHHE, PABEHCTBO MHOKECTB;

— 1300pakaTh MHOKECTBA U OTHOILIEHUE MHOXECTB C IIOMOILBIO KPYyroB Diiepa;

— ONpeAeNsATh NPUHAUIEKHOCTh JJIEMEHTa MHOXECTBY, OOBEIMHEHUI0 U
NEPECEUCHUIO0 MHOXKECTB;

— 3a/aBaTb MHOXECTBO C IIOMOIIBIO IEPEUUCICHUS 3JIEMEHTOB, CJIOBECHOTO
OTIMCaHUS;

—  ONepUpOBaTh TOHATHUSMHU: BBICKA3bIBAHHUE, WCTUHHOCTh U  JIOXKHOCTH
BBICKA3bIBaHUs, OTPUIIAHNE BBHICKA3bIBAHUM, ONIEPAIINN HaJ BHICKA3bIBAaHUSIMU: U, WITH, HE,
YCJIOBHBIE BBICKA3bIBaHUS (MMILTUKAIUN);

— CTPOHTH BBICKA3bIBaHUs, OTPUIIAHUS BHICKAa3bIBAHUH.

B noeceonesnoii scusnu u npu uzyuenHuu Opy2ux npeomemaos:

— CTPOHTH LIEMOYKH YMO3AKIIOUCHNI HA OCHOBE MCIIOIh30BAHMSI PABUIT JIOTUKY;

— HCIIOJIb30BaTh MHOXKECTBA, OMNEpPAaLMd C MHOXECTBaMH, HX TrpapuuecKkoe
IpeJICTaBICHNE JUIsl OITMCAHUS PEAJIbHBIX IPOLIECCOB U SIBJICHUIA.

I'eomerpuyeckue purypnbl

— OnepupoBaTh NOHATUSIMH T€OMETPUUECKUX UTYD;

— W3BJEKaTh, WHTEPNPETHUPOBATH M  NIpeoOpa3oBbIBaTh HH(OpPMALHMIO O
reOMeTpUUYECKUX (PUrypax, MPeICTaBICHHYIO Ha YePTEKAX;

— TPUMEHSATh TeoMeTpuYeckue (akThl ANl pemieHusl 3anad, B TOM 4YHCIIE,
MPEIMOJIararoIInX HECKOJIBKO IIIaroB PEIICHNUS;

— ¢opMyIHUPOBATH B MPOCTEHIIINX CITydasx CBOWCTBA U MPU3HAKH QUTYD;

— JIOKa3bIBaTh TEOMETPUUIECKUE YTBEPKICHUS;

— BIJIQJIETh CTAHAAPTHON Kiaccuukauuend TMIIOCKUX (QUryp (TpeyrojJbHUKOB U
YEeTHIPEXYTOILHUKOB).

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

— HCIIOJIb30BAaTh CBOWCTBA TEOMETPUYECKUX (QUIYyp M pelleHus 3ajad
MPAKTUYECKOT0 XapakTepa U 3aJ1a4 U3 CMEXHBIX TUCHUIUIHH.

OTHOIeHUHA

— OmnepupoBaTh MOHSATUSIMHU: PABEHCTBO (UTYp, paBHbIE (UTYPHI, PaBEHCTBO
TPEYrOJbHUKOB, MapajIeIbHOCTh MPSIMBIX, NEPIEHANKYISIPHOCTh MPSMBIX, YITIBI MEXKIY
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OpSIMBIMHU, TIEPIICHANKYJIISP, HAKIOHHAS, MPOEKIHs, MoA00Ne PUryp, nogoOHbIe GUTYpHI,
10/100HbIE TPEYTOJIBbHUKH;

— NpUMEHATHh TeopeMy Dajeca U TeopeMy O MPONOPLUUOHAIBHBIX OTPE3Kax IMpHU
pElIeHUH 3a/1a4;

— XapakTepu30BaTh B3aUMHOE pACIIOJIOKEHUE MPIMOA U OKPYKHOCTH, JABYX
OKPY>KHOCTEM.

B noeceoneenoit scuznu u npu uzyueHuu Opyzux npeomemaos:

— WCIIOJIb30BaTh OTHOILIEHUS JIJIsi PEIICHMs] 3a7ad, BO3HUKAIOIIMX B pPEaTbHON
AKU3HH.

HN3mepeHuss M BIYUCICHUS

— OnepupoBaTh NPEACTABICHUSIMHU O JJWHE, IUIOMAANA, OOBEME KaK BEIIMYMHAMHU.
[Ipumenste Teopemy Iludaropa, ¢dopmynsl muomanyn, o00bEMa TpHU PEIICHUU
MHOTOIIIArOBBIX 33Jla4, B KOTOPBIX HE BCE JAHHBIC MPEACTaBICHBI SIBHO, a TPEeOyIOT
BBIUHCIICHHUM, OMEepUpoBaTh OOJee IIMPOKUM KOJIWYECTBOM (OPMYJ JIMHBI, TUIOMIA]IH,
00bEMa, BBIYUCIATH  XapaKTEPUCTUKU KoMmOuHamuii  ¢uryp (OKpyKHOCTEH W
MHOTOYTOJIbHUKOB) ~ BBIYUCISATH ~ PAcCTOSIHMSL ~ MeXAy  Qurypamu,  HOpUMEHSTH
TPUTOHOMETpHUUECKHUE (POPMYJIBI JIJIsl BBIUMCICHUM B O0OJIE€ CIIOKHBIX CITydyasix, IPOBOJIUTh
BBIYMCIICHHSI HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABJICHHOCTH;

— IPOBOJIUTH POCTHIE BBIYUCICHUS HA O0BEMHBIX TEax;

— (hopmynMpoBaTh 3a/layu Ha BBIYMCIICHHE JIJIUH, TUIomanael 1 oObEMOB U peniaTh
uxX.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

— IPOBOJUTH BBIYHUCIIEHUS HA MECTHOCTH;

— TPUMEHSTh (OPMYJIbI TIPU BBIYMCICHUSX B CMEXKHBIX YYEOHBIX MpEIMETax, B
OKPYXaroUIEH IEMCTBUTEILHOCTH.

I'eomeTpuyeckue MOCTPpOEHU

— MH3oOpaxarb reomerpuueckue (GUIypbl MO TEKCTOBOMY M CHUMBOJIBHOMY
ONKCAaHUIO;

— cBOOOJIHO ONEPUPOBATh YEPTEKHBIMU HHCTPYMEHTAMH B HECIIOXKHBIX CITydasix,

— BBINOJHATh TOCTPOEHUS TPEYrOJbHUKOB, MPUMEHSTh OTHEIbHBIE METOMAbI
MMOCTPOEHUM MUPKYJIEM WU JUHEHKOW W MNPOBOJIUTH MPOCTEUINNE HCCICIOBAHHUS YMCIIA
pELICHUN;

— UW300pakaTh TUMOBBIE IUIOCKWE (UTYpHl M OOBEMHBIE Telda C IOMOIIBIO
IIPOCTEUIINX KOMIIBIOTEPHBIX NHCTPYMEHTOB.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

— BBINIOJIHATH MPOCTEUINE MOCTPOCHUS HA MECTHOCTH, HEOOXOJAUMbIE B PeaIbHOM
KU3HH,

— OLICHUBATh Pa3MeEpPhl PEAIbHBIX OOBEKTOB OKPY>KAIOIIETO MUPA.

IIpeoOpasoBanus

— OmnepupoBaTh MNOHATHEM JBWXKEHUS M MpeoOpa3oBaHUsl MOAOOUS, BIAJETh
npuéMaMu TOCTPOEHUsT (GUTYp C HCIONb30BAHUEM JIBIDKEHHM U mpeoOpa3oBaHUM
Mo100us1, MPUMEHSTH MTOJIYYCHHBIC 3HAHUS U OMBIT TOCTPOSCHUN B CMEKHBIX TIPEIMETax U
B PEATHHBIX CUTYAIUSIX OKPY>KAIOIIETO MUPA;

— CTpOUTh (PUTYpPY, MOAOOHYIO JAHHOM, MOJTH30BATHCS CBOMCTBAMHU TMOJOOWS IS
000CHOBaHUS CBONCTB (HUTYD;

— NPUMEHSTHh CBOMCTBA JNBWKEHUU JJIS MPOBEACHHUS IMPOCTEHININX OOOCHOBAaHUM
CBOMCTB (uryp.
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B noeceonegnoii stcuznu u npu uzyueHuu Opy2ux npeomemos:

— TPUMEHSTh CBOWCTBA JIBIDKCHWA W TPUMEHSATh MOA00ME ISl TOCTPOCHUU U
BBIUUCIICHUU.

BekTOopbl 1 KOOPAUHATHI HA MJIOCKOCTH

— OnepupoBarh HOHATUSMH BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, MPOW3BEICHUE
BEKTOpA HA YHCIIO, YIOJ MEXAY BEKTOpAaMH, CKAJSIPHOE IPOU3BENCHUE BEKTOPOB,
KOOPAWHATHI Ha MIIOCKOCTH, KOOPJWHATHI BEKTOPA;

— BBINOJHATH JEHCTBUS HaJ BEKTOpaMHU (CJIOKEHHE, BhIUMTAHUE, YMHOXKEHHE Ha
YHCJIO), BBIUUCIATh CKAJIIPHOE MPOU3BEACHHUE, ONPENEIATh B MPOCTEHIINX CIydasx yroJl
MEXJY BEKTOPaMH, BBINOJHATH PA3JI0KEHHE BEKTOpa Ha COCTABJISAIOUINE, MPHUMEHSTh
MOJTyYCHHBIC 3HAHUS B (DU3UKE, MTOTH30BATHCS (POPMYIION BBHIYHCICHUS PACCTOSHUS MEKITY
TOYKAMH IO M3BECTHBIM KOOpAMHATaM, MCIOJIb30BaTh ypaBHEHUs (DUTYp ISl pElICHUs
3aj1ad4;

— MNPUMEHATh BEKTOPHI M KOOPAMHATHI ISl PEUICHHUS TE€OMETPUUYECKUX 3aJad Ha
BBIUKCJICHUE JIJIVH, YTJIOB.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

— HCIIOJIB30BaTh MOHATHS BEKTOPOB M KOOPJWHAT JJIsl PEIICHUs 3a/ad 1o (U3HKE,
reorpaduu U APyruM y4eOHBIM IIPEIMETAM.

Hcropusi MaTeMaTUKH

— XapakTepu3oBaTh BKJIA] BBIIAIONIUXCS MATEMATUKOB B Pa3BUTHUE MATEMATUKU U
MHBIX Hay4YHBIX 00JacTei;

— IIOHUMATh POJIb MAaTEMATUKH B pa3BuTuu Poccum.

MeToabl MAaTEeMATHKH

— Hcrnons3yss W3ydeHHBIE METOMbI, MPOBOJINWTH JOKA3aTEIbCTBO, BBIMOIHATH
OIIPOBEPKECHUE;

— BBIOMPATH U3YyUYCHHBIE METOJbI U UX KOMOMHAIIMU JJI PEIICHUS MaTEeMAaTUYECKUX
3a7ad4;

— HCHOJIb30BaTh MATEMATUYECKUE 3HAHUS ISl OMMCAHHUS 3aKOHOMEPHOCTEH B
OKPYXKaroIEn TEUCTBUTEILHOCTH U TPOU3BEACHUSAX UCKYCCTBA;

—  TOPUMEHATH  MPOCTEMIIME  NPOTPaMMHBIE  CPEICTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN MAaTEMATHUYECKUX 33/1a4.

I1. Conep:xanue y4e0HOT0 npeaMeTa
I'eomeTpus 7-9 kiacc

I'eomempuueckue ¢uzypoi

Durypsl B reOMeTPUHU M B OKPY KalolleM MUpe

['eomerpuueckas ¢urypa. DopMupoBaHuE TMPEACTABICHUN O MeETanpeIMETHOM
MOHATUH «PUTYpay.

Touka, nTUHUSA, OTPE30K, MpsMas, JIyd, JOMaHasi, MIOCKOCTb, YroJ, OHccekTpuca
yIJjia ¥ €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIBHUKH, KPYT.

OceBass cummeTpusi reomerpudyeckux ¢uryp. LleHTpanbHas  cuMMmeTpus
T€OMETPUUYECKUX (QUTYP.

MHOroyrojibsHuKH

MHOroyrojibHuK, €ro 3JIEMEHTBI M €ro CBOMCTBA. Pacro3HaBaHuMe HEKOTOPBIX
MHOTOYTOJIbHUKOB. [IpaBuiibHbIE MHOTOYTOJILHUKH.

Tpeyronsauku. BwicoTa, menamana, OuccekTpuca, CpeaHSsS JUHUS TPEYTroJbHUKA.
PaBHOOEpeHHBI TPEYrOJbHUK, €ro CBOMCTBA MW TNpU3HAKU. PaBHOCTOPOHHUIA
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TPEyTrOJbHUK. [IpAMOYTrOnBHBIA, OCTPOYIOJIBHBIA, TYHOYTOJIBHBIM  TPEYrOJIBHUKH.
Bremnue yriel TpeyronbHuka. HepaBeHCTBO TpeyroJbHHKA.

UYetsipéxyronpuuki. [TapamienorpamMmm, poMO, IpsIMOYTOJIbHUK, KBAJpaT, Tpaneus,
paBHOOenpeHHas Tparneuus. CBoHCTBA M NpHU3HAKM MapajuiesiorpaMma, pomoa,
IpSMOYTOJIbHHUKA, KBaJpaTa.

OKkpy:KHOCTB, KPYT

OKpy HOCTb, KPYT, UX 3JIEMEHTBl U CBOMCTBA; LICHTPAJIbHBIC U BIIMCAHHBIC YTJIBI.
KacarenpHast u cexywas K OKPYXKHOCTH, uUX ceoucmeéa. BnucaHHbIE W OIMCAHHbBIC
OKPYKHOCTH JIJI1 TPEYTOJIBbHUKOB, YemblpEXy201bHUKO8, NPABUTbHBIX MHO20)201bHUKOS.

I'eomerpuyeckue ¢purypsol B npocTpancTBe (00bEMHBbIE TeJIA)

MHororpanHHuKk u €ro osneMeHTbl. Ha3BaHMs MHOTOTPAaHHHUKOB C pPa3sHbIM
IIOJIO)KEHUEM M KOJMYECTBOM rpaHed. IlepBuuHble IpencTaBieHUs O NHUPaMUIE,
napajuienenunene, npusMme, cdepe, Iape, MNWIMHAPE, KOHYyCE, WX DOSJIEMEHTaX U
IIPOCTENIINX CBOMCTBAX.

OTHOWICHUS

PaBencTBO uryp

CBolicTBa paBHBIX TPEYTrOJbHUKOB. [[pM3HaKK paBeHCTBA TPEYTOJIBHUKOB.

IHapaie1bHOCTH NPSAMBIX

[Ipu3Haku W CBOMCTBAa MApPAUICIBHBIX MNPAMBIX. AKCHOMa IapauIeIbHOCTH
EBkinpa. Teopema Paiteca.

IlepnieHAuKyJIsIpHBIEC IPSIMBIE

[Ipssmoui yron. Ilepnenmukynsp k npsamou. Hakimonnas, npoexkuus. CepeauHHbIN
MIEPIICHIUKYJISP K OTpe3Ky. CBOMCTBA U MPU3HAKU NIEPIICHANKYJIIPHOCTH.

Ilooobue

[IponopimonanbHble  OTpe3kH, noaodoue @uryp. IlogoOHBIE TpEYroJIbHUKHU.
[TpusHaku nompo6usl.

B3aumHoe pacmosioskeHue psiMON U OKPY>KHOCTH, ABYX OKPYKHOCTEM.

N3mepeHus 1 BBIYUCICHUS

Bean4unbl

[Tonstue BennuuHbl. J{nuHa. M3mepenune nnuHbl. ENUHULBI U3MEPEHUS JIVMHBL.
Benuuuna yrna. ['pagycnas mepa yria.

[TonsiTue o miomanan MiIOCKo ¢GuUrypsl M e€ cBoWcTBax. M3mepeHue muiomaaei.
EauHunel n3mMepeHus ioniaim.

[IpencraBienne 06 00bEME M ero cBoicTBax. M3mepenue oObéma. EaumHUIBI
U3MEpEeHUst 00bEMOB.

N3mepeHusi M BbIYUCIEHUSA

NHCTpyMEHTBI 11 U3MEPEHU M MOCTPOCHHM; U3MEPEHUE U BBIUHCIICHHE YTJIOB,
IMH  (paccTtosiHui), Tuiowaneil. TpuroHomerpuyeckue (QYHKIMUM OCTPOro yria B
MPSMOYTOJIBHOM  TPEYTOJbHHUKE  BBIYMCIEHME  DJIIEMEHTOB  TPEYTOJBHUKOB €
WCIIOJb30BAaHUEM  TPUTOHOMETPUYECKUX  COOTHOIIEHUH.  Dopmynbl  IUIOIAIU
TPEYroJIbHUKA, apajieJorpaMMa U €ro YaCTHBIX BUJOB, (DOPMYJIbI IJIMHBI OKPY>KHOCTH U
miomaaun kpyra. CpaBHeHue W BbrmcieHue twiomaaei. Teopema Iludaropa. Teopema
cunycos. Teopema KOCUHYCOS.

Paccrosinus

Paccrostnue Mexxay Toukamu. PaccTossHue OT TOYKM 10 IIPSMOM.

I'eomeTpuyeckue mocTpoeHust

["eomeTpryeckue NOCTPOSHUS AJIsl WILTIOCTPALIUK CBOMCTB Fr€OMETPUUECKHUX (QUTYD.
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NHCTpyMEHTBI 111 TOCTPOCHHMW: UHPKYJb, JIMHEWKA, YrosbHUK. IIpocrenmme
MIOCTPOEHUS LUPKYJIEM U JUHEHKON: MOCTPOEHUE OMCCEKTPUCHI yTIila, NEPIEHINKYJIApa K
IIPSIMOM, yTJla, PaBHOTO TaHHOMY YTIIy.

[IocTpoeHue TpPEyrojJbHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM M YIUNIy MEXAY
HUMH, CTOPOHE U JIBYM IIPWICKALIUM K HEU yriaMm.

Jlenenue oTpe3ka B JaHHOM OTHOILIEHUU.

['eomeTprueckue npeodpazoBaHUS

IIpeoOpa3oBanusi
[TonsiTne

JABHKeHUSI

OceBasg W IEHTpajdbHasi CUMMETpPHUS,

npeoOpazoBaHusI.
«rpeoOpazoBanue». [lodobue.

HpCI[CTaBJICHHe 0 MCTAIIPCAMCTHOM  IIOHATHH

IOBOPOT W NAapauIeIbHBIA IIEPEHOC.

KomOuHamu nBMKeHN Ha IUIOCKOCTH U MX CBOMCTBA.
Bexkmopul u koopounamut Ha ni10cKkocmu

BexTopbl

[TonsiTue BCKTOpPA, I[CﬁCTBI/IH HaJl BCKTOpaMH, HUCIIOJIb30BAHHUC BCKTOPOB B (1)I/ISI/IKC,
Pa3d0KCHHUC BCKTOpPA Ha COCTABJLAIOIHNC, CKAJIIPHOC IIPOU3BCACHUC.

Koopaunarsl
OCHOBHBIC TIOHSTHS,

KOOpAHWHATBI BCKTOpPA, pPaCCTOSAHHUC MCKAY TOYKAMMU.

Koopaunatel cepeiuHbl OTpe3ka. Y paBHEHUs PUTYD.
[IpuMeHeHnEe BEKTOPOB U KOOPAMHAT JUIsl PEHICHUS MPOCTEUIINX T€OMETPUUECKUX

3aaay.

III. TemaTuyeckoe NJIaHUPOBAHUE 110 T€OMETPUU

7-9 kamacc (204 )

OcHoOBHOe coiep;kaHue Mo
TEeMaM

XapaKkTepuCcTHKA OCHOBHBIX BH/I0B J1eITeJJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHIH)

1. Ilpsimble 1 yrasl (18 4)

Touka, npsiMasi, IOCKOCTb.

Otpe3ok, nayd. Yron. Ilpsamoit
yroi, OCTPBIM W TYNOW YIUIBL,
pa3BEpPHYTHII yTOJL.
BepTukanbHble M1 CMEKHBIE YTJIBI.
buccekrpuca yria u ee CBONCTBO.

CaoiicTBa YIIIOB c
napajuiebHbIMU "
MEPIECHIUKYIISPHBIMU

CTOPOHAMH.

B3aumnoe pacrosoKeHue
MPSIMBIX Ha IUIOCKOCTH:
napajuiesbHbIE U
NepeceKaroIInecs NpsiMble.
IlepneniuKymnsipHbIE HpsIMBIE.

Teopembl 0 mapaIeIbHOCTH |
NEPIEHIUKYIIPHOCTH MPSIMBIX.
[lepnenuKynsp U HaAKJIOHHAas K
IIPSIMOM. CepennHHBIN
MEPIEeHIUKYIIAP K OTPE3KY.
CBoiicTBa OHCCEKTpUCHl yria H

JInunocrTHeIe:

— HE3aBUCUMOCTb U KPUTHYHOCTH MBIIIICHUS;

— BOJIL M HACTOMYMBOCTD B JOCTH)KEHUH LIEJIH.

CpencTBoM AOCTUKEHUSI 3TUX PE3YJIbTATOB SIBIISETCS:

— cUcTeMa 3aJJaHui y4eOHUKOB,;

— TpeICTaBl€HHas B YydyeOHUMKax B SBHOM BHJI€ OpraHM3aIMs
MaTepuaia 1o NpUHLIUITY MUHUMAKCa;

— HMCIOJIb30BaHUE COBOKYIMHOCTH TEXHOJIOTUH, OPUEHTUPOBAHHBIX Ha
pa3BUTHE  CAMOCTOSITEIBHOCTM W KPUTHUYHOCTH  MBIIUICHMUS:
TEXHOJIOTHSI CHCTEMHO-JIEATEIbHOCTHOIO TMOAX0/la B OOyYeHHUH,
TEXHOJIOTUS OLICHUBAHUS.

MertanpenmerHsble:

— CaMOCTOSITEIBHO 0OHapyscusams U hopmyiuposams mpodiemMy B
KJIACCHOW M MH/IMBUIyaJIbHOM y4eOHO! NesTeIbHOCTH;

— 6bl08U2aMb BEPCUU PELICHHUsS MPOOJIEeMbl, OCO3HABATh KOHEUHBIN
pe3yNbTaT, BBIOUPATh CPENICTBA JOCTHXKEHUS LIETH U3 MPEII0KEHHBIX
WIM UX UCKaTh CAMOCTOSITENBHO;

— cocmasnams (MHAMBUAYAJIbHO WIM B TPYIIE) IJIaH pPELICHUS
po0JeMbl (BBIOJIHEHUS ITPOEKTA);

IIpeamerHble:

— (OopMyIMPOBATH U JOKa3bIBaTh TEOPEMBI, BBIpaXKAIOIINE CBOMCTBA
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CepeIMHHOTO TEPIEeHAUKYIApa K
OTpPE3KY.

BEPTUKAIBHBIX M CMEXKHBIX YIJIOB, CBOMCTBA M IPU3HAKU
NapaJuIeJIbHBIX MPSAMBIX, O E€AWHCTBEHHOCTH IEPIECHIUKYJApa K
IpPsAMOM, CBOMCTBE NEPICHAMKYJSApAa U HAKIOHHOM, CBOMCTBax
OUCCEKTPUCHI yIJIa U CEPEIUHHOIO MEPIEHIUKYIISIpa K OTPE3KY;

— pewiaTh 3a/a4d Ha IOCTPOCHME, JOKA3aTEIbCTBO U BBIYMCIICHUS.
BeiaensaTe B yclIOBHM 3a7add yCIIOBHE U 3aKIKOYCHHE, ONUPAACH HA
yCIOBHE  3aJaud, [POBOAUTH HEOOXOAUMBIE  JIOKA3aTEIIbHBIC
paccyxneHus. ConocTaBisATh MOJIYYEHHBIH pPE3YyNbTAT C YCIOBHEM
3a]1a4H;

— HAxXo0umb PEIICHUs «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/a4, B
KOTOPBIX MCIOJb3YIOTCS MaTEMaTUYECKUE CPENICTBA;

— co30asamb TPOAYKT (pe3ynbTaT MPOEKTHOM NESITEIbHOCTH), IS
U3y4YEHUS U OIMCAHUS KOTOPOTO MCIOJB3YIOTCS MaTeMaTH4YECKUE
CpelcTBa

2. Tpeyronbuuku (60 u.)

TpeyronbHuku. IIpsimoyrosbHsle,
OCTPOYTOJIBHBIE U TYIOYTOJIbHBIE
TPEYTrOJIbHUKH.

Beicota, menuana, Ouccekrpuca,
CPEIHsIS JINHKS TPEYTOJIbHUKA.

PaBHOOCIpEHHBIC u
PAaBHOCTOPOHHUE TPEYrOJbHUKU;
CBOMCTBa u MIPU3HAKHU

PaBHOOEPEHHOTO TPEYTOJIbHUKA.

[Ipuznaku paBeHCTBA
TPEYTOJIbHUKOB. [Ipu3naku
paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.

HepasenctBo TPEYroJIbHUKA.

CooTHoIIEHUSI MEXly CTOPOHAMU
U YrJIlaMH TPEyToJIbHUKA.

Cymma  yrjaoB  TpeyrojbHHKA.
BHemHue yriel TpeyrojbHHKAa,
TeopeMa O  BHEIIHEM  yIJe
TPEyroJIbHUKA.

Teopema  @aneca. IlomoOue
TPEYTOJIbHUKOB;  KOA(PPUIHUEHT
noaoOus. Ilpusnaku momoOus
TPEYTOJIbHUKOB.

Teopema [Tudaropa.

Cunye, KOCHHYC, TaHT'€HC,
KOTaHTeHC 0CTPOro yria
IPSIMOYTOJIBHOTO TPEYToJIbHUKA U
yraoB ot 0 no 180°; mpuBeneHue
K OCTpOMY YTIIy.
Pemenne
TPEYTOJILHUKOB.
OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXKJIECTBO.

@opMyIIbl, CBS3BIBAIOIINE CHHYC,

MPSIMOYTOJIBHBIX

KOCHUHYC, TaHI'CHC, KOTaHT'CHC
OAHOI'0 U TOT'O XKE yriia.
Pemenue TPEYTrOJIbHUKOB:

TEOpEMAa KOCHMHYCOB H TCOpEMaA

JInuHOCTHBIE:

— HE3aBUCUMOCTb U KPUTUYHOCTD MBIIILJICHHUS;

— BOJISL U HACTOMYMBOCTD B JIOCTH KCHHU 1ICIIH.

CpencTBOM JOCTUKEHHUS 3TUX PE3YJIbTATOB SBIISAETCS:

— cUCcTeMa 3aJJaHull y4eOHUKOB;

— TpeICTaBleHHas B YydyeOHUMKAax B SBHOM BHJIE OpTraHHU3AIMsd
Marepuaa 1o NpuHIUIYy MUHUMAKCA,

— UCIOJIb30BAaHUE COBOKYITHOCTH TEXHOJIOTUH, OPUEHTUPOBAHHBIX Ha
pa3BUTHE  CaMOCTOSTEIIBHOCTH W KPUTHYHOCTH  MBIIIJICHUS:
TEXHOJIOTHSI CHCTEMHO-JIEATEIbHOCTHOTO I0AX0/a B OOYyuYeHUH,
TEXHOJIOTHS OLICHUBAHUS.

MeTtanpeaMeTHbIe:

— aHAIU3UPOBAMb, CPAGHUBAMD, Klaccupuyuposamv u 006006wams
(haKThI U SABIICHUS,

— ocywecmenams CpPaBHEHHE, CEpUALUI0 U  KIaccu(]UKaluio,
CaMOCTOSITENIbHO BbIOMpasi OCHOBAaHUS M KPUTEPUH AJI YKa3aHHBIX
JOTUYECKUX  OMepaluii;  CTPOUTh  KJIACCHPUKAIHMIO  TyTEM
JTUXOTOMHYECKOTO JIeJIeHHs (Ha OCHOBE OTPHIIAHHUS);

— cmpoumsb JTOTUYECKH OOOCHOBAHHOE PACCYXKJIEHUE, BKIIIOYAIOIIEE
YCTaHOBJICHUE MPUUYMHHO-CIIEICTBEHHBIX CBA3€H;

— c030a6amb MaTeMaTUYCCKUE MOJICIIH;

IIpeamerHble:
— (OpMyNIHpOBaTh OINpPEIEIICHUS MPSAMOYTOJIbHOIO, OCTPOYTOJIBHOTO,
TYIIOYT'OJIBHOTO, paBHOOEIPEHHOTO, PaBHOCTOPOHHETO

TPEYrOJIbHUKOB; BBICOTBI, MEIUAHbl, OMCCEKTPUCHI, CPEIHEN JTMHUU
TPEyrojbHUKA; PAaCHO3HaBaTh M H300pakaTb WX Ha dYepTexkax Hu
PUCYHKAX;

—  ¢opMynIHMpoBaTh  ONpEeAETICHHE  PAaBHBIX  TPEYrOJbHUKOB.
@opMyJIMpOBaTh M JOKA3BIBAaTh TEOPEMBI O IPU3HAKAX PABEHCTBA
TPEYrOJIbHUKOB;

— OOBSACHATH U UJUTIOCTPUPOBATH HEPABEHCTBO TPEYTOJIbHUKA,

— (hopMyIHpPOBATh U JIOKa3bIBaTh TEOPEMbI O CBOMCTBAX M MPU3HAKAX
paBHOOEAPEHHOTO TPEYTOJIbHUKA, COOTHOIIEHUSAX MEXKIY CTOPOHAMHU
U yrjaMy TPEYroJIbHUKA, CYMME YIJIOB TPEYTrOJIbHUKA, BHEIIHEM YIJIE
TPEYTOJIbHUKA, O CPEHEN JIMHUU TPEYTOJbHUKA;

— ¢opMynupoBaTh OnpeseneHne Mo J00HbIX TPEYTOJIbHUKOB,;

— (opmMynupoBaTh M JOKa3bIBaTh TEOPEMbI O IMpHU3HAKaX MOA00us
TPEYroJILHUKOB, TeopeMy Daiieca;

— (opMynupoBaTh OIpeNeleHus] M WIUIIOCTPUPOBATh TMOHATHUS
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CHUHYCOB.
3ameuarebHbBIC
TPEYroJIbHUKA!
MePECCUCHHS CePEeTMHHBIX
NEPIEHANKYIISIPOB,  OHCCEKTPHC,
MeIuaH, BBICOT H X
MPOAOJKEHUIN

TOYKHU
TOYKH

CUHyca, KOCHHYyCa, TaHIE€HCAa U KOTAaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHUKa. BriBonuth bopMyIBL,
BBIpaXkaromue (pyHKIMH yriia NPsSMOYTOJIBHOTO TPEYTOJIbHUKA Yepe3
ero ctopoHsl. DopMyIUPOBaTh U T0Ka3bIBaTh TeopeMy [ludaropa;

— (opmynupoBaTh ompeneneHuss CUHYCa, KOCHHYCA, TaHTEHCa,
KoTaHreHca yrioB ot 0 1o 180°;

— BBIBOJIUTH (pOPMYIIBI, BhIpaxkatore (GyHkiuu yrioB ot 0 go 180°
yepe3 (QyHKLIUU OCTPBIX YTJIOB;

— (opMmynupoBaTh U Pa3BACHATH OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXJecTBO. [lo 3HAUEHUAM OJHOW TPUTOHOMETPUYECKOW (YHKIIMH
yria BBIYUCISITh 3HAYCHHS JIPYTHX TPUTOHOMETPHUSCKUX (HYHKIUI
3TOrO yIia;

— GopMyIHpOBaTh U JOKA3bIBATh TEOPEMBI CHHYCOB M KOCHHYCOB;

— (opmynupoBaTh M JOKa3bIBaTh TEOPEMBI O TOUKAaX IEpPECeUeHUs
CEPEIMHHBIX NIEPIEHIUKYIIAPOB, OUCCEKTPUC, MEIUAH, BBICOT UJIU UX
MPOJOJKEHUI;

— HMCCJIEN0BaTh CBOMCTBA TPEYIOJIbHUKA C IOMOIIbIO KOMITBIOTEPHBIX
porpaMmm;

— pelaTth 3a/Ja4d Ha MOCTPOEHHUE, J10Ka3aTeIbCTBO M BBIUMCIICHHUS.
BbiiensiTe B ycIOBHM 33/1a4 YCIOBHE U 3aKIIIOUCHUE;

— MOJIEIMPOBATh YCIOBUE 3a/1a4M C IOMOILBIO YEPTEXka UM PUCYHKA,
MPOBOAMUTH JIOTOJHUTENbHBIE TIOCTPOEHUS B XOJA€ pEIICHUS.
Onupasicb Ha JaHHbIE YCJIOBUS 3a/layM, MPOBOJUTH HEOOXOAMMBIE
paccyXIeHus;

— UHTEPIPETUPOBATh MOJIYYEHHBIH PE3yJIbTAaT U CONOCTABIATH €ro C
YCIIOBUEM 3aJ1auu;

— Haxooums PEUICHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B
KOTOPBIX UCTIOJIB3YIOTCSI MAaTEMaTUYECKUE CPE/ICTBA;

— co30aséamb MPOAYKT (pe3ynbTaT MPOCKTHOW NEATENBHOCTH), IS
W3YYEHHUS U OIMUCAHUS KOTOPOTrO HCHOJIB3YIOTCS MaTeMaTHYeCKHe
CpeJCcTBa

3. YerbipéxyroiabHuku (204)

YeTbIpexyroabHUK.
[TapannenorpamMmm, TEOpEMBI O
CBOMCTBAX CTOPOH, YIJIOB U
JUaroHajiel Iapajuiesaorpamma u
€ro MPU3HAKHU.

[IpsMoyronbHUK, TEopemMa O
paBEHCTBE JaroHaneu
MPSIMOYTOJIbHUKA.

Pom0, Teopema o0 cBOICTBe
TUaroHaJIe.

KBanpar.

Tpanenus, cpenHss JUHUS
Tpaneuuy; paBHOOEIpEeHHAs
Tpanenus

JInunocrTHeIe:

— HE3aBUCHUMOCTb U KPUTUYIHOCTDb MBIIIJICHUSA

— BOJISI U HACTOMUYMBOCTD B IOCTUKEHUU LIEITH.

CpeI[CTBOM AOCTHUIKCHUS OTHUX PE3YIbTATOB SABJIACTCA:

— cUcTeMa 3aJJaHui y4eOHUKOB,;

— MOpeacTaBJICHHAsA B y‘I€6HI/IKaX B SABHOM BHAC OpraHu3anusi
MaTepHaa 1o NpUHIKUIY MUHUMAKCA;

— HUCIIO0JIb30BAHNEC COBOKYITHOCTHU T€XHOJ'IOFI/H\/Jl, OPHUCHTHPOBAHHBIX Ha
pa3sBUTHE  CAMOCTOSITEIBHOCTH W KPUTHYHOCTH  MBIIUICHUS:
TCEXHOJIOTUA CHCTEMHO-IACATCIIBHOCTHOI'O IIOAXO0Ja B O6y‘IeHI/II/I,
TEXHOJIOTUS OLICHUBAHUSI.

MertanpeameTHsie:

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOM MHPOPMALIUH.

— YMemb onpeodeismb BO3MOXHBIE WCTOYHHKH HEOOXOIMMBIX
CBE/ICHUI, MPOM3BOAUTH TOUCK HH(POPMALMHU, aHAIU3UPOBATH U
OLIEHUBATH €€ IOCTOBEPHOCTb.

— CaMOCTOSITENIBHO Op2aHu306bi6ams y4eOHOE B3aMMOJCHCTBHE B
rpynne (onpeaensTh o01ue eI, J0roBapuBaThC IPYr € IPYroM U
T.1.);

— OTCTamBas CBOKO TOYKY
HNOATBEpXk/Iast UX (paKTamH;

— B INCKYCCUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

3peHUusl, NPUBOOUMb  ap2yMeHmul,
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IIpeamerHbie:

—  (dopmynmupoBaTh  ompenmeNeHUsT — MapajuienorpamMma, — Ipsi-
MOYTOJIbHUKA, KBajpaTa, poM0Oa, Tpameuuu, paBHOOEAPEHHON U
NPSIMOYTOJIBHOM Tparennu, CpeHei IMHUK TPparenuu; pacio3HaBaTh
U U300pakaTh UX Ha YEPTEeKaxX U PUCYHKAX;

— (hopMyIHPOBATh U JTOKA3bIBATh TEOPEMbI O CBOMCTBAX M MPU3HAKAX
napajiesiorpaMMa, psiMOyrojbHUKA, KBaJiparTa, poM0Oa, Tpanerum;

— HCCIICZIOBaTh CBOWCTBA 4YETHIPEXYTrOJbHUKOB C  IMOMOIIBIO
KOMITBIOTEPHBIX MTPOrpamMM;

— pemiath 3aa4d Ha TOCTPOCHHUE, JIOKA3aTEeNLCTBO W BBIYUCIICHHUS,
MOJICIIMPOBATh YCJIOBUE 337a4Yl C MOMOUIBIO YepTexka MM PUCYHKA,
MPOBOJIUTH JTOTIOJIHUTEIIBHBIC IOCTPOCHUS B XOJIC PEIICHHS,

— BBJICTSITH Ha 4YepTeke KOHQUTYpaluh, HEOOXOIUMBIE IS
NPOBE/ICHUS] 00OCHOBAHUI IOTHYECKUX IIATOB PEIICHHS,

— MHTEPIPETUPOBATH MOJTYUYCHHBIA PE3YyIbTAaT M COMOCTABISAThH €r0 C
YCIIOBHEM 33/1a4H;

— Haxo0ums PElIeHUs «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B
KOTOPBIX UCTIOJIB3YIOTCSI MATEMATUICCKHE CPECTBA;

— co30aséamb MPOAYKT (pe3ynbTaT MPOCKTHON NEATENBbHOCTH), IS
U3yUYEHHsS] U ONKMCAHUS KOTOPOTO HCIOJB3YIOTCS MaTeMaTHYECKHUE
CpeacTBa

4. Muoroyroabuuku (15 u)

MHOroyroibHuK. Beinykiisie
MHOIOyrojapHuku. IIpaBuiibHbIE
MHOroyrojapHuku. Teopema o

CyMMe YIJI0B BBIITYKJIOTO
MHOroyrojipHuka. Teopema o
CyMMe BHEIIIHUX YIJI0B

BBIITYKJIOTO MHOT'OYT'OJIbHUKA

JInunocrTHbIe:

— HE3aBUCUMOCTb U KPUTHYHOCTH MBIIIICHUS;

— BOJIL M HACTOMYMBOCTD B JJOCTH)KEHUH LIEJIH.

CpencTBoM AOCTUKEHUSI 3TUX PE3YJIBTATOB SIBIISIETCS:

— cucTeMa 3aJJaHui y4eOHUKOB;

— IpeICTaBl€HHas B ydyeOHUMKAax B SBHOM BHJIE OpraHM3aIMs
MaTepuaia 1o NpUHLIUITY MUHUMAKCa;

— HUCIOJIb30BaHUE COBOKYIHOCTH TEXHOJIOTMH, OPUEHTUPOBAHHBIX Ha
pa3BUTHE  CaMOCTOSITEIBHOCTM W KPUTHUYHOCTH  MBIIUICHMUS:
TEXHOJIOTHSI CHCTEMHO-JIEATEIbHOCTHOIO I0/AX0/la B OOyuYeHuH,
TEXHOJIOTUS OLICHUBAHUS.

MertanpenmerHsble:

— CBOOOJHO 10/16308ambcsl BBIPAOOTAaHHBIMU KPUTEPUSIMHU OLICHKU U
CaMOOLIEHKH, MCXOJ U3 LIeJIM U UMEIOUINXCS KPUTEPUEB, pazianyas
pe3yabTaT U CIocoObl IeHCTBU;

— B XO/I€ NIPE/ICTaBJICHUS NIPOEKTA 0a8amMb OYEHK) €r0 Pe3yJIbTaTaM;
— CaMOCTOSITENIBHO 0CO3HA6AMb TIPUYMHBI CBOETO YCIEXa WU
Heyclexa U HaXOUTh CIIocOObI BBIXOJIa U3 CUTYal[ul HEYCIeXa;

— CaMOMY c030a6amb WCTOYHMKHM MH(GOpPMAIMK Pa3HOTO THUMA U JUIs
pasHbIX ayauTOpui, coOIoAaTh HHPOPMAIMOHHYIO THUTHEHY U
npaBuiia HHPOPMALIMOHHOM 0€301MacHOCTH;

— yMemb UCNONb306aMb KOMIIBIOTEPHbIE M KOMMYHUKAIMOHHBIE
TEXHOJIOTUM KaK MHCTPYMEHT AJI JOCTH)KEHHs CBOMX LENEH. YMETh
BbIOMpaTh aJleKBaTHBIE 3aJauye HWHCTPYMEHTAJbHBIE MPOrpPaMMHO-
anmnapaTrHble CPeJICTBA U CEPBUCHI.

— YYMUTBCA KPUMUYHO, OMHOCUMbCA K CBOEMY MHEHHIO, C
JOCTOMHCTBOM /pU3HAa6ams OMNOOYHOCTh CBOETO MHEHHUS (€CIIHM OHO
TaKOBO) U KOPPEKTUPOBATH €r0;

— INOHMMATh IO3ULHUI0 JPYroro, pasiuyams B €r0 PEeYd: MHEHUE
(TOuKy 3peHHus), AOKa3aTelbCTBO (apryMeHThl), (aKTbhl; TMIIOTE3bI,
AKCHOMBI, TEOPUH;

— yMemb B3IJISIHYTh Ha CHUTYallUI0 C UWHOM TO3MIMH U
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00208apu8ambcs C MOIbMU UHBIX TIO3HIIHH.

IIpenmeTrHbIe:

— pacro3HaBaTh MHOTOYTOJIbHUKH, (POPMYIUPOBATH ONpEAETICHHUE H
MPUBOJIUTH TPUMEPHI MHOTOYT'OJIbHUKOB;

— ¢hopMyIUPOBATh U JOKA3BIBATH TEOPEMY O CYMME YTIJIOB BBITYKJIOTO
MHOTOYTOJIbHUKA;

— HCCcIegoBaTh  CBOMCTBaA
KOMIIBIOTEPHBIX MPOrpamMM;
pelaTh 3a1a4M Ha JJOKA3aTeIbCTBO U BBIYMCIICHUS,

— MOJIETIMPOBATh YCIOBHE 33/1a4d C MOMOIIBIO YepTEKa UM PUCYHKA,
HpOBOI[I/ITB JOITOJIHUTCIIBHBIC HOCTpOCHI/ISI B X0I€ peHleHI/ISI;

— UHTEPHPETUPOBATH MOJYYEHHBIH PE3yJabTaT U COMOCTABIISATH €ro C
YCJIOBUEM 33/1a4U;

— HAxXoO0ums PEUICHUs] «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B
KOTOPBIX UCIOJIB3YIOTCSI MATEMaTHYECKUE CPEACTBA;

— co30aséame MPOAYKT (pe3ynbTaT MPOCKTHON NEATEILHOCTH), IS
I/I3Y'-ICHI/ISI 1 OIIMCaHUus KOTOpOI‘O I/ICHOJIB?;YIOTCSI MAaTEMATUUYCCKHUC
CpeICTBA

MHOTI'OYT'OJIbHUKOB C IIOMOIIBIO

5. Okpy:XHOCTB M KpYT (25 4)

OxpyxHocTb u Kpyr. Llenrp,
paauyc, auametrp. [yra, xopaa.
CexTop, CerMeHT.

LleHTpanbHBIi, BIHUCAHHBIA YIOJ,

BEJIMYMHA  BIIMCAHHOTO  yIJa.
B3aumnoe pacrosoKeHue
IpsIMOM UM OKPYKHOCTH, JIBYX
OKPYKHOCTEH.

Kacarenpras w  cekymas K
OKPY>KHOCTH, UX CBOMCTBA.

Bnucannsie " OINMCaHHbIC
MHOT'OYTOJIbHUKH.
OKpYyXHOCTb, BIMCaHHAs B

TPEYrOJIbHUK, MW  OKPYKHOCTb,
ONMCaHHasl OKOJIO TPEYrOJIbHUKA.
Teopempl 0  CYILIECTBOBAHUU
OKPYKHOCTH, BIMCAaHHOU B
TPEYrOJIbHUK, H  OKPYXXHOCTH,
ONMCAHHOW OKOJIO TPEYTrOJIbHUKA.

BrincanHneie u ONMCAaHHBIE
OKPYKHOCTH IIPaBUIILHOTO
MHOI'OYT'OJIbHHKA.

@opMynbl Il BBIYMCIICHHS
CTOPOHBI IIPaBUJIBHOTO
MHOI'OYTOJIbHUKA; paguyca
OKPY>KHOCTH, BIINCAHHOW B
MIPaBUJIbHBIN MHOT'OYTOJIbHUK;
paguyca OKpY»KHOCTH, OIIUCAHHOU
OKOJIO IPaBUIBHOTO
MHOT'OYTOJIbHUKA

JIM4HOCTHBIE:

— HE3aBUCUMOCTb U KPUTHYHOCTH MBIIIIICHUS;

— BOJISL 1 HACTOWYMBOCTD B JJOCTH>KCHHH 1IEIIH.

CpeacTBoM AOCTUKEHHSI STUX PE3YIIbTATOB SIBIISETCS:

— cUcTeMa 3aJJaHull y4eOHUKOB;

— TpeICTaBleHHas B YyuyeOHUMKAax B SBHOM BHJIE OpraHHU3aIMsd
Marepuasa 1o NpuHIMIy MUHUMAKCa;

— HCIOJIb30BaHUE COBOKYIMHOCTH TEXHOJIOTUM, OPHEHTUPOBAHHBIX HA
pa3BUTHE  CaMOCTOATEIIBHOCTH W KPUTHUYHOCTH  MBIIIJICHUS:
TEXHOJIOTHSI CHCTEMHO-JIEATEIbHOCTHOTO I0AX0/a B OOyuYeHUH,
TEXHOJIOTHS OLICHUBAHUSI.

MeTtanpeaMeTHbIe:

— noobupamv K KaxAoW mnpooOseme (3amadye) aJeKBAaTHYIO e€il
TEOPETHYECKYIO MOJIENb;

— paboTast 1o MPEITIOKEHHOMY WJIH CAMOCTOSITEIbHO COCTABIIECHHOMY
IUIaHY, UCHOIb308amb HAPSy C OCHOBHBIMH W JIOMOIHUTENbHBIC

cpenctBa  (CmpaBouYHasi — JIUTEpaTypa,  CIOXKHBIE  TPHOOPEL,
KOMITBIOTED);
—  niamupoeéams  CBOIO  WHIUBHIYaJbHYIO  00pa30BaTEIBHYIO
TPaeKTOPHIO;

— aHanU3UpOBambv, CpAGHUEAMDb, Klaccuuyuposams u 0b60OWams
(baxThl U SBICHMUS;

— ocywecmensims CPaBHEHHME, CEpPHALMI0 U  KJIACCHU(PHKAILHMIO,
CaMOCTOSITENIbHO BBIOMpas OCHOBAHUS U KPUTEPHM UL YKa3aHHBIX
JIOTUYECKUX  OMNEepaluid;  CTPOUTh  KJIACCUPUKALUIO  IYTEM
JUXOTOMHUECKOTO JeNICHUs (Ha OCHOBE OTPULIAHUA);

— cmpoumsp JOTHYECKH OOOCHOBAaHHOE pacCyKJEHHE, BKIOYAIOLIee
YCTaHOBJIEHHE IPUUUHHO-CIIEACTBEHHBIX CBSI3EH;

— YYMUTBCA KPUMUYHO, OMHOCUMbCA K CBOEMY MHEHHIO, C
JOCTOMHCTBOM NpU3HA8ams OMINOOUYHOCTb CBOETO MHEHUS (€CIIU OHO
TaKOBO) U KOPPEKTUPOBATH €r0;

— MOHMMas IO3HMLUIO JPYIroro, paziuyams B €ro PEeYd: MHEHHE
(TOuKy 3peHHus), AOKa3aTelbCTBO (apryMeHThl), (aKTbhl; TMIIOTE3bI,
AKCHOMBI, TEOPUH;

IIpeamerHbIe:
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—  (dopmynupoBaTh  OMpEACNeHUS  MOHSATHHA, CBSI3aHHBIX C
OKPYXHOCTBIO, ILIEHTPAJIbHOTO U BIHMCAHHOTO YTIJIOB, CEKyIIeH H
KacaTeJIbHON K OKPY>KHOCTH, YTJIOB, CBSI3aHHBIX C OKPY>KHOCTBIO;

— (¢opmMynupoBaTh U JIOKa3bIBaTh TEOPEMbI O BIUCAHHBIX yTjax,
yTIJlax, CBSI3aHHBIX C OKPYKHOCTBIO;

— n300paxkaTh, pacro3HaBaTh U OMUCHIBATH B3aUMHOE PACIIOJIOKEHUE
IIPSIMOM M OKPYKHOCTH;

— uzobpaxarb M (QOPMYIUPOBATH OINpEAENCHUsI BIHUCAHHBIX U
ONUCAHHBIX MHOTOYTOJIbHUKOB U TPEYTOJIbHUKOB;

OKPYXHOCTH, BIUCAHHOU B TPEYTOJbHUK, U OKPYKHOCTH, OTIMCAHHOMN
OKOJIO TPEYTOJIbHUKA;

— (opmynupoBaTh M JOKa3blBaTb TEOPEMbI O BIHCAHHOH U
ONMCAHHOMN OKPYKHOCTSX TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA;

— HCCIenoBaTh CBOMCTBA KOH(Urypanuii, CBSI3aHHBIX C OK-
PY>KHOCTBIO, C TIOMOIIbIO KOMITBIOTEPHBIX MPOrPaAMM;

— pewaTh 3a/1a4u Ha MOCTPOCHHE, JOKA3aTEIbCTBO U BHIYHCICHUS;

— MOJIEIMPOBATh YCIOBUE 3a/1a4M C IOMOIIBIO YEPTEXkKA WIIN PUCYHKA,
MPOBOAUTD JOTIOJTHUTEIbHBIE IOCTPOCHUS B XOJI€ PEIICHNUS;

— BBIACHATh Ha 4YepTexe KOHPUTYpAHUHU, HEOOXOIUMBIC IS
MPOBEJICHUSI 0OOCHOBAHUH JIOTUYECKUX IIATOB PEIICHUS;

— UHTEPIPETUPOBATh MOJIYYEHHBINH PE3yabTaT U CONOCTABIATH €ro C
YCIIOBUEM 3aJIauu;

— HAxXoO0ums PEUICHUs] «GKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aj]a4, B
KOTOPBIX UCTOJIB3YIOTCSI MAaTEMAaTUYECKUE CPE/ICTBA;

— co30aséamb MPOAYKT (pe3ynbTaT MPOCKTHON NEATENBbHOCTH), IS
M3YYEHHUS U OIMHUCAHUS KOTOPOTO HCIONB3YIOTCS MaTeMaTHYeCKue
CpeJcTBa

I'eomerpuueckne npeodpazoBanus (10 4)

[TonsiTue o paBeHcTBE GUTYD.
[lonsiTue nBWXEHHUS: oOceBasg U

LEHTpaJIbHast CUMMETpUH,
MapajuIeIbHbIN IIEPEHOC,
IIOBOPOT.

[lonsiTne o mnomobum ¢uryp u
TOMOTETHH

JInunocTHbIe:

— HE3aBUCUMOCTb U KPUTUYHOCTH MBIIIICHUS;

— BOJIL M HACTOMYMBOCTD B JJIOCTH)KEHUH LIEJIH.

CpencTBOM AOCTUKEHUSI 3TUX PE3YJIbTATOB SIBIISIETCS:

— cucTeMa 3aJJaHui y4eOHUKOB;

— TpeICTaBl€HHas B YydyeOHUMKAax B SBHOM BHJI€ OpraHM3aIMs
MaTepuaia 1o NpUHLIUITY MUHUMAKCa;

— UCIOJIb30BAaHNE COBOKYITHOCTH TEXHOJIOTUN, OPUEHTUPOBAHHBIX Ha
pa3BUTHE  CAMOCTOSITEIBHOCTM U KPUTHYHOCTH  MBIIUICHMUS:
TEXHOJIOTHSI CHCTEMHO-JIEATEIbHOCTHOIO I0/AX0/a B OOyuYeHuw,
TEXHOJIOTUS OLICHUBAHUS.

MeranpeamerHblie:

— CaMOCTOATENIBHO 0OHapycuéams N opmyauposams NpodIeMy B
KJIACCHOW M MH/IMBUIyaJIbHOM y4eOHO! NesTeIbHOCTH;

— 6bl08U2aMb BEPCUU PELIeHUs MPOOJIEeMbl, OCO3HABATh KOHEUHBIN
pe3yNbTaT, BBIOUPATh CPEICTBA JOCTUKEHUS LIETTU U3 MPEI0KEHHBIX
WIN UX UCKaTh CAMOCTOSITENBHO;

— cocmasnams (MHAMBUAYAJIbHO WIM B TPYIIE) IJIaH pPELICHUS
po0JIeMbl (BBITTOJIHEHUS TPOEKTA);

— aHanU3UpO8ambv, CPAGHUEAMDb, Klaccuduyuposams u 0bobwWamo
(baxThl U SBICHMUS;

— ocywecmenims CPaBHEHHME, CEpPHALMI0 U  KJIACCHU(PHKALMIO,
CaMOCTOSITENIbHO BBIOMpasi OCHOBAHUS U KPUTEPHM Ul YKa3aHHBIX
JIOTUYECKUX  ONepaluid;  CTPOUTh  KJacCU(PUKAIMIO  MYyTEM
JUXOTOMHYECKOTO JeNICHUs (Ha OCHOBE OTPUIIAHUA);

IIpeamerHbIe:
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— OOBSACHATH W WUIIOCTPUPOBATH MOHATUS paBeHCTBa (uryp,
nogobus. CTpOUTh paBHbIE U CUMMETPUUYHBIE (UIYpHI, BBINOIHATH
[apaJuIeIbHBIN IEPEHOC U IIOBOPOT;

— HCCIIENOBaTh CBOMCTBA JIBMKEHUH C IOMOLIBI0 KOMIIBIOTEPHBIX
IIporpamm.

— BBINOJHATH MPOEKTHI 10 TEMaM I€OMETPUYECKUX MpeodpazoBaHUM
HAa IUIOCKOCTH;

— HAXo0umb PEIIeHUs «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B
KOTOPBIX MCIOJB3YIOTCSI MAaTEMaTUYECKUE CPENICTBA;

— co30asamb TPOAYKT (pe3ynbTaT MPOEKTHOM NESITEeIbHOCTH), IS
HU3YUCHUA W OHNHCAHHA KOTOPOIO MCIIOJIB3YIOTCA MAaTCMAaTUYCCKHC
CpeIcTBa

7. IllocTpoeHus ¢ NOMOIIbIO HMPKYJIS U JUHeHKH (8 1)

ITocTpoenus c
LUPKYJIS U JIMHEUKU.
OcHoBHBIE 3a/1auu
IIOCTPOEHHUE: JIEJI€HUE OTpe3Ka
[IOII0JIaM;  IIOCTPOCHHE  YyIJIa,
PaBHOTO JaHHOMY; IIOCTPOEHUE
TPEYTrOJIbHUKA 110 TPEM CTOPOHAM;
MIOCTPOEHUE TMEPHEHIUKYISIpa K
IIPSIMOM; [IOCTPOCHUE
OMCCEeKTpUCHl  yria;  JAelieHue
OTpE3Ka Ha 71 PABHBIX YaCTEN

IIOMOIIBIO

Ha

JIMYHOCTHBIE:

— HE3aBUCUMOCTb U KPUTHYHOCTH MBIIIICHUS;

— BOJISL ¥ HACTOWYHMBOCTH B JIOCTH)KCHUU TICJTH.

CpeacTBOM AOCTUKEHUSI STUX PE3YJIbTATOB SIBIISETCS:

— cucTeMa 3aJJaHui y4eOHUKOB,;

— TpeICTaBleHHas B YydyeOHUMKAaXx B SBHOM BHJIE OpTraHHU3AIMs
MaTepuaa 1o MPpUHIUITY MHHIMAaKCa;

— HCIOJIb30BaHUE COBOKYIMHOCTH TEXHOJIOTUM, OPHEHTUPOBAHHBIX HA
pa3BUTHE  CAMOCTOSITCILHOCTH W KPUTHYHOCTH  MBIIIICHHS:
TEXHOJIOTHSI CHCTEMHO-JIEATEIbHOCTHOTO I0AX0/a B OOyuYeHUH,
TEXHOJIOTHUS OLICHUBAHUSL.

MeTtanpeaMeTHbIe:

— CaMOCTOSITENILHO 0CO3HA8amMb TIPUYWHBI CBOETO YCIeXa WU
HeycIexa U HaXOJUTh CIIOCOOBI BBIXO/Ia U3 CUTYaIlUU HEeyCIexa;

— yMemb OyeHumsv CTCIEHb YCIICITHOCTH CBOCH WHAMBUIYAILHON
00pa3oBaTeNbHOH 1eATeIbHOCTH;

— Oaeamb OyewKy CBOUM JIMYHOCTHBIM KadyecTBaM H 4YepTam
XapakTepa («KakoB 51»), ONpPENesTh HAIPABICHUS CBOETO Pa3BUTH
(«KaK¥M s X0Uy CTaTh», «4TO MHE JJISI TOTO HAJ0 CACIIAThY).

— CaMOCTOSITENIbHO Op2aHu308bl6ams y4eOHOE B3aUMOJICHCTBUE B
rpytire (onpeaensTh 00Iue einu, JoOrOBapUBaATHLCA APYT C IPYTOM H
T.1.);

— OTCTamBas CBOIO TOYKY
MOATBEpKast uX (hakTamu;

— B TUCKYCCUU YMemb 6bl0BUHYNb KOHTPAPTYMEHTHI;
IIpeamerHsbie:

— pemaTh 3a/1a9u Ha MOCTPOCHHUE ¢ TTOMOIIBIO ITUPKYJIIS U JINHEHKH;

3pEHUsl, NPUBOOUMb  aAp2yMeHmul,

— HaxoAWuTb YCJIOBHA CYHICCTBOBAHUA  PCIICHHSA, BBIIIOJHATH
MMOCTPOCHUC TOUYCK, H€06XOI[I/IMI>IX IJi1 IMOCTPOCHUSA UCKOMOI
urypsr;

— JI0Ka3bIBaTh, YTO MOCTPOEHHAsl (UIypa yIOBJIETBOPSET YCIOBUSIM
3a7aud  (OMpPEAENATh YHCIO pEHICHHH 3aJauydl I[P KaKIOM
BO3MO>KHOM BBIOOpE JaHHBIX )

— HaxoO0ums PEeIIeHUs «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B
KOTOPBIX UCHOJb3YIOTCSI MAaTEMaTUYECKUE CPE/ICTBA;

— co30asams TPOAYKT (pe3ynbTaT MPOEKTHON NESITeIbHOCTH), IS
M3YYEHHUS U OIHUCAHUS KOTOPOTO MCIOJB3YIOTCS MaTeMaTHYecKue
CpeAcTBa

8. U3mepeHue reoMeTpu4ecKuX BeJUYHH (25 1)

JlnuHa orpeska. JyiMHA JTOMaHOM.
[lepumMeTp MHOTOYTroJIbHHKA.

JInuHOCTHBIE:
— HE3aBUCHUMOCTH U KpI/ITI/I‘IHOCTB MBINIIJIICHUA,
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PaccrositHue oT TOUKM 10 TPSMOM.
Paccrosiaue MEXITY
napajuieIbHBIMU TPSIMBIMHU.
JlnuHa OKpYXHOCTH, YHCIO T;
JUIMHA 1YTH OKPY>KHOCTH.
I'panycnas Mepa yria,
COOTBETCTBUE MEKIY BEINYUHOU
LEHTPAIBHOIO YIJIa W JJIMHOU
IYTH OKPY’KHOCTH.

[lonsTe mIOmMAAM  IUIOCKHX
¢buryp.

PaBHOCOCTaBIICHHBIE u
paBHOBenukue Gurypsl. [Tnomans
HpPSIMOYTOJBHUKA.

[nomanu napasuiesiorpaMmma,
TPEyroJlbHUKA W Tpamenuu
(ocHOBHBIE (HOPMYIIBI).

®opmynel, BBIPAKAFOIIHEC
IUIOIIAZb TPEYroJbHUKA Yepes

JIBE CTOPOHBI M Yroll MEXIY
HUMH, 4epe3 TEPUMETP U PaJaHyC
BITMCAHHOU OKPY)KHOCTH;
dbopmyna I'epona.

[Tnomaas MHOTOYTOJILHUKA.
[momanes kpyra u IUIOmaab
cektopa. COOTHOIICHUE MEXIY
TUIOMIA/ISIMH TTOT00HBIX (huUTyp

— BOJISI U HACTOMUYMBOCTD B JIOCTHKECHUU LIEITH.

CpencTBOM AOCTHKEHMSI 3THUX PE3YJIbTAaTOB SBIISIETCS:

— cucTeMa 3aJJaHul y4eOHUKOB;

— TMpejAcTaBleHHas B Yy4YyeOHMKAaxX B SIBHOM BHJE OpraHu3auus
MaTepHaia 1o NpUHIKUITY MUHIMAKCA;

— HUCIOJIb30BAaHUE COBOKYITHOCTH TEXHOJIOTUM, OPMEHTUPOBAHHBIX HA
pa3sBUTHE  CAMOCTOSITEIBHOCTH W KPUTUYHOCTH  MBIIUICHUS:
TEXHOJIOTUSI CHUCTEMHO-JIESTEIbHOCTHOIO MOAX0Ja B OOydYeHMH,
TEXHOJIOTUS OLICHUBAHUSI.

MeTanpeamerHblie:

— CBOOOJHO 710/16308ambCsl BBIPAOOTAaHHBIMU KPUTEPHUSIMHU OLICHKU U
CaMOOLIEHKH, UCXOAS U3 LIEJIM U UMEIOIIUXCS KPUTEPUEB, pazianyas
pe3yNbTaT U CIIOCOOBI IEHCTBUH;

— B X0JI€ NPE/ICTaBJICHUS IPOEKTA 0a8amb OYEeHK) €ro pPe3ylIbTaTaM;
— CaMOCTOSITETIBHO 0CO3HA8amb TIPUYMHBI CBOETO yCIeXa WIH
HEycCIexa U HaXOAUTh CIIOCOObI BBIXOJA U3 CUTYallMM HEYCIIeXa;

— yMemb OYeHums CTENEHb YCHEITHOCTH CBOEH HHIMBUAYaTbHOU
00pa30BaTeNIbHON JESITEIbHOCTH;

— ocywecmenams CpPaBHEHHE, CEPHALMI0O U  KIACCH(PHUKAIHIO,
CaMOCTOSITEJIbHO BBIOMpas OCHOBAHUS U KPUTEPUM AJIS YKa3aHHBIX
JOTHYECKUX  OMepamuid;  CTPOUTh  KiIAacCH(PUKANUIO  MyTEM
JUXOTOMHYECKOTO JieJICHUs (Ha OCHOBE OTPULIAHUA);

— cmpoumsb JOTHYECKH OOOCHOBAaHHOE pacCyXICHHE, BKIIOYAIOIICe
YCTAQHOBJICHHE IPUYMHHO-CJIEICTBEHHBIX CBSI3€EH;

IIpeamerHbie:

— OOBSCHATP M WUIIOCTPUPOBATh IOHATHE IIEpUMETpa MHOTO-
YTOJIbHUKA;

— (GopMyIMpOBaTh OIpPENEIECHUsI PACCTOSHUS MEXAY TOYKaMH, OT
TOYKH JI0 TIPSIMOM, MEX/Ty MapajuIeTbHBIMH MPSIMBIMH;

— (hopMynHpoOBaTh U OOBACHATH CBOWCTBA JJIUHBI, IPalyCHOH Mephl
yriia, TUTOTIA/IHN;

— (GOopMynHUpOBaTh COOTBETCTBHE MEXKY BEIMUYHMHOW LEHTPAIBHOTO
yIJla ¥ JJINHOM JyT'U OKPYKHOCTH;

— OOBACHATH W WUIIOCTPUPOBATh IOHATUS PABHOBEIMKHX U
PaBHOCOCTABJICHHBIX (PUTYD;

— BBIBOJIUTH bopMmybl iomaaen IPSIMOYTOJIbHUKA,
napajieiorpaMMa, TPeyrojbHUKa W Tpamelud, a Takke (opMmyiy,
BBIPQ)KAIOUIYIO IUIONIA/lb TPEYTOJbHUKA Yepe3 JIBE CTOPOHBI M yrodi
MEXy HUMH, JJTUHY OKPYXHOCTH, TUTOIIAb KPYyTa;

— HaxXxoAWTh  IUIOIIAJb  MHOTOYrOJbHHKA  pa3OueHHEM
TPEYTrOJbHUKHU U YETHIPEXYTOJIbHUKH;

— OOBACHATH UM MJUIIOCTPUPOBATH OTHOIIEHUE IUIOIMIAJeH MOJ00HBIX
uryp;

— pewiath 3aJayd Ha BBIYMCICHUE JIMHEHHBIX BEIUYMH, TPaTyCHOU
Mephl yIia W TUIOMAAEH TPEyroJbHUKOB, YETHIPEXYTOJHHUKOB M
MHOTOYTOJIbHUKOB, JUIMHBI ~OKPY)KHOCTH W  IUIOMIAJM  Kpyra.
Onwupasich Ha JaHHBIE YCJIOBHS 3aJadd, HAaXOIUTh BO3MOXKHOCTH
IpUMEHEHHUs HEOOX0IUMBIX (popMyi, TpeoOpa3oBbIBATh POPMYIIHI;

— WCHOJB30BaTh (POpMynsl Uit OOOCHOBAaHHUS —OKa3aTeIbHBIX
paccyXIeHHUI B X0/1€ PELICHUs;

— MHTEPIPETHPOBATH TOIYYCHHBIA PE3YJIBTAT M COTOCTABISATE €TO0 C
YCIIOBHEM 33/1a4H;

— HaxoO0ums PElIeHUs «OKM3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B
KOTOPBIX UCIOJIB3YIOTCSI MAaTEMAaTUYECKHE CPECTBA;

— co30aséamb MPOAYKT (Pe3ynbTaT MPOCKTHOW NEATEITbHOCTH), IS

Ha
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U3YyUCHHUS] W OMKMCAHUS KOTOPOIO HCIOJIb3YOTCS
CpeICTBa

MAaTEMAaTUYCCKUC

9. Koopaunarsi (8 4)

JlexapTOBBI
IJIOCKOCTH.
VYpaBaenue npsimoi. Koopaunartst
CepearHbI OTPE3Ka.

@opmysia  paCCTOSIHUS — MEXKIY
IBYMsl ~ TOYKAMHU  TUIOCKOCTH.
YpaBHEHHE OKPYKHOCTH

KOOpAWHAThBI Ha

JIM4HOCTHBIE:

— HE3aBUCUMOCTbh U KPUTUYHOCTh MBIIUICHHUS;

— BOJISL U HACTOMYMBOCTD B JOCTHKEHHHU 1IEJIH.

CpencTBOM JOCTUKEHHUS 3TUX PE3YJIbTATOB SIBISACTCS:

— cucTeMa 3aJJaHui y4eOHUKOB,;

— TpeICTaBlCHHas B YydyeOHUMKAax B SBHOM BHJE OpraHU3alus
Marepuaa 1o NpuHIUInYy MUHUMAKCA,

— UCIOJIb30BAaHUE COBOKYITHOCTH TEXHOJIOTUH, OPUEHTUPOBAHHBIX Ha
pa3BUTHE  CaMOCTOATEIbBHOCTH W KPUTHUYHOCTH  MBIIIJICHUS:
TEXHOJIOTHSI CHCTEMHO - JESTEJIbHOCTHOIO MOJXoja B oOyueHuw,
TEXHOJIOTHS OLICHUBAHUSI.

MeTanpeamerHblie:

— paboTas o MPEIJIOKEHHOMY MJIU CAMOCTOSITEIbHO COCTABIEHHOMY
IJIaHy, UCNOAb306amb HAPSAY C OCHOBHBIMH WU JONOJHUTEIbHBIC
cpeactBa  (cmpaBouHas ~— JIATEpaTypa,  CIOXKHBIE  TPHUOOPHI,
KOMITBIOTED);

—  naIaHupoeamo
TPACKTOPHIO;

— aHaMU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOBAMb U 0000Wams
(bakThI U SABIICHUS;

— CaMOCTOSITENIbHO Op2aHu306bl6ams y4eOHOE B3aUMOJICHCTBUE B
rpymnmne (onpeneisaTh 00Lre EeH, 10TOBapUBaThCs APYT C APYTOM U
T.1.);

— OTCTaumBas CBOK TOYKY 3pEHHS,
MOATBEPK/asi UX PaKTaMH;
IIpexmeTHbIE:

— OOBSCHATh M WUIIOCTPUPOBATH TMOHATHE JIEKAPTOBON CHCTEMBI
KOOpPJIMHAT.

— BBIBOJUTh U HCIOJB30BaTh (OPMYJIBI KOOPAMHAT CEPEIUHBI
OTPE3Ka, PACCTOSHUS MEXIY ABYMSI TOUKAMH IUIOCKOCTH, YPaBHEHUS
IIPSIMOM M OKPYKHOCTH.

— BBIOJIHATH MPOEKTHl MO TEMaM HCIIOJIb30BAHUS KOOPJIMHATHOIO
METO/1a NP PEIICHUH 3a7a4 Ha BHIYMCIICHUS U JI0Ka3aTeIbCTBA

— Haxooums PEUICHUS «OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B
KOTOPBIX HCTOJB3YIOTCSI MaTEMaTHYECKHE CPE/ICTBA;

— co30aéams TIPOINYKT (pe3yabTaT MPOEKTHON NEATENbHOCTH), IS
W3y4YEHUsT U OIMHCAHHUS KOTOPOTO HCIOJIB3YIOTCS MaTEeMaTUYECKUE
Cpe/cTBa

CBOI0  HHAMBUAYAJIbHYIO  00pa30BaTElIbHYIO

npuUBOOUMs  apymeHmul,

10. BexTops (10 1)

Bexrop.
BEKTOpA.
PaBencTBO BEKTOPOB.
KonnuneapHsie BEKTOpHI.
Koopaunats! BekTopa.
YMHOKEHUE BEKTOpa Ha YHCIIO,
CyMMa BEKTOPOB, pa3JOKEHUE
BEKTOpa 1o JIBYM
HEKOJUJIMHEAPHBIM BEKTOpaM.
VYron MEXIY BEKTOPAMH.
CkanisipHOE TPOU3BENIEHUE BEKTOP

JnunHa (MoTyIiB)

JIMYHOCTHBIE:

— HE3aBUCUMOCTb U KPUTUYHOCTH MBILIJICHHUS;

— BOJISI 1 HACTOMYHNBOCTD B JOCTHKCHUH I[CIIH.

CpencTBoM JOCTUAKEHUS 3TUX PE3YJIbTATOB SIBIISIETCS:

— cucTeMa 3aJjlaHuil y4eOHUKOB;

— TpeACTaBJCHHAss B YYEOHMKAax B SIBHOM BHJE OpraHU3aIus
MaTepualia 1o MpUHIUIY MUHUMAKCa;

— UCIOJIb30BaHUE COBOKYITHOCTH TEXHOJIOTUH, OPUEHTUPOBAHHBIX Ha
pPa3BUTHE  CAMOCTOATENBHOCTA WM KPUTUYHOCTH  MBILUIEHUSA:
TEXHOJIOTHSI CHUCTEMHO-JIESITEIIbHOCTHOTO TMoAXoAa B OOy4YeHUH,
TEXHOJIOTHS OLICHUBAaHUS.

MeTanpeamMeTHble:
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— yMemb OYyeHumsv CTENEHb YCIIEIIHOCTH CBOEH WHAMBUAYaJIbHOMN
00pa3oBaTeNbHO 1eATeIbHOCTH;

— Oaeamb OyYewky CBOUM JIMYHOCTHBIM KadyecTBaM H 4YepTam
xapakTepa («KakoB s»), ONpPEAENATh HAIlPaBJICHUS CBOETO Pa3BUTH
(«KaKuM s X0Uy CTaTh», «4TO MHE JJI 3TOTO HAJ0 CHIETAThY).

— yMemb UCNOIb306aMb KOMIBIOTEPHbIE M KOMMYHHKAI[MOHHbBIE
TEXHOJIOTMM KaK MHCTPYMEHT JJisi JOCTUXKEHHUS CBOUX Ieeil. YMeTh
BbIOMpaTh aJleKBaTHBIC 3aJau€ HWHCTPYMEHTAaJbHbIE MPOrPaMMHO-
annaparHble CPeJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus mo3HaBaTelbHBIX Y'Y [ cimykat yaeOHbIi
MaTepHal v MPEeXkIe BCEro MPOAYKTUBHBIC 3aaHus ydeOHUKA.

— OTCTauBas CBOIO TOYKY 3PEHHUS, HPUBOOUMb aAp2yMeHmbl,
MOATBEpKIast uX (hakTamu;

— B IUCKYCCUU YMemb 8bl08UH)Mb KOHTPAPTYMEHTHI,

— YUUTBCSH KPUMUYHO, OMHOCUMbCA K CBOEMY MHEHHUIO, C
JIOCTOMHCTBOM MpU3HA8amMs OIMKUOOYHOCTh CBOETO MHEHHUS (€CJIH OHO
TaKOBO) U KOPPEKTUPOBATH €T0;

IIpenmeTrHble:

— (opMynupoBaTh OIpENEIeHUs] UM WUIOCTPUPOBATH IOHATHUS
BEKTOpa, MAJTUHBI (MOAYJsS) BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

— BBIYUCIISTH JUTMHY U KOOPJIMHATHI BEKTOPA.

— HaXOJIUTh YTOJ MEX]y BEKTOPaMHU.

— BBIMOJHSITH ONEPALUU Ha/l BEKTOPAMH.

— BBINOJIHATH MPOEKTHl 1O TEMaM HCIOJIb30BAHHUS BEKTOPHOTO
METO/Ia MPY PEIICHUH 33/1a4 Ha BHIYMCICHUS U JI0Ka3aTeIbCTBA

— Haxooums PEUICHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B
KOTOPBIX UCTOJB3YIOTCS MATEMAaTUYECKUE CPEJICTBA;

— co30aséamb MPOAYKT (pe3ynbTaT MPOCKTHOW NEATENBHOCTH), IS
M3YYEHHUS U OMHUCAHUS KOTOPOTO HCIONB3YIOTCS MaTeMaTHYeCKue
CpeJCcTBa

11. DaemenTsI JOTUKH (5 4)

Omnpenenenue. AKCUOMBI U
TEOPEMBI.

JlokaszaTenbcTBO. [loKa3zaTenbeTBO
OT IIPOTUBHOTO.

Teopema, oOpaTHas JaHHOM.
[Ipumep u KOHTpHIpUMED.

JInunocrTHeIe:

— HE3aBUCUMOCTb U KPUTHYHOCTH MBIIIICHUS;

— BOJIL M HACTOMYMBOCTD B JOCTH)KEHUH LIEJIH.

CpencTBOM AOCTUKEHUSI 3TUX PE3YJIbTATOB SIBIISETCS:

— cucTeMa 3aJJaHui y4eOHUKOB;

— TpeICTaBlI€HHas B YydyeOHUMKAax B SBHOM BHJAE OpraHU3alus
MaTepHaa 1o NpUHIKUIY MUHUMAKCA;

— HMCIOJIb30BaHUE COBOKYIMHOCTH TEXHOJIOTUH, OPUEHTUPOBAHHBIX Ha
pa3BUTHE  CAMOCTOSITEIBHOCTM W KPUTHUYHOCTH  MBIIUICHMUS:
TEXHOJIOTHSI CHCTEMHO-JIEATEIbHOCTHOIO I0AX0/a B OOyuYeHuH,
TEXHOJIOTUS OLICHUBAHUS.

MertanpenmerHsble:

— CaMOCTOATENIBHO 0OHapycuéams U (opmyrupoeams NpodiIeMy B
KJIACCHOW W MHANBUYyaJIbHON yU4eOHOU eI TeTbHOCTH;

— aHanu3upo6amv, CPAGHUSAMb, Klaccuguyuposamsv u 0600wams
(bakThl U SABJICHUS;

— ocywecmenamb CpPaBHEHHE, CEpHALMI0 U  KJIACCHU(PHKAIHIO,
CaMOCTOSITENIbHO BbIOMpasi OCHOBAHUSA M KPUTEPUU I YKa3aHHBIX
JOTMYECKUX  OMepaluid;  CTPOMTh  KJIAacCU(UKALUIO  MyTEM
JUXOTOMHYECKOTO JIeJIeHHs! (Ha OCHOBE OTPHUIIAHHUS);

— CaMOCTOSITENIbHO Op2aHu306bi6ams y4eOHOE B3aMMOJCHCTBHE B
rpynne (onpeaensTh o0uue eI, J0roBapuBaThC IPYr € IPYroM H
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T.J1.);

IIpenmeTtHble:

— BOCIIPOM3BOJHUTH (OPMYJIMPOBKU OMpPEICNCHH; KOHCTPYHPOBAThH
HECJIO)KHBIE ~ ONpENEeNIeHHs]  camMocTosTeNbHO.  BocmpousBoauth
(GOpMYIUPOBKH M J0KA3aTEIbCTBA M3YyYEHHBIX TEOPEM, MPOBOJIUTH
HECJIO)KHBIE JI0Ka3aTelIbCTBA CaMOCTOSITENIBHO, CChUIAThCS B XOJE
000CHOBaHUI Ha ONPE/ICNICHHUS, TEOPEMbI, AaKCUOMBI

— Haxooums PEUICHUs «OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B
KOTOPBIX HCHOJB3YIOTCSI MaTeMaTHYECKUE CPE/ICTBA;

— co30aéams TIPONYKT (pe3yabTaT MPOEKTHON NEATENbHOCTH), IS
HU3YUCHUA W OHNHCAHHA KOTOPOIO MCIIOJIB3YIOTCA MAaTCMAaTUYCCKHC
CpelCcTBa

Pe3eps (7 u)

C yuetom paboueit mporpammbl BocnuTanus MAQOY  «COII Nel» (momxynb
«I1IxOTBHBIN YPOK») BOCHUTATENbHBIH MOTEHIIHAJ YPOKA PEATH3YETCS Yepes3:

— YCTAaHOBJIEHHE JOBCPUTEIHHBIX OTHOIICHUN MEXIY YIUTEIEM U €T0 YUCHHUKAMH,
CIIOCOOCTBYIOIIUX IMO3UTUBHOMY BOCHPHUSTHIO Yy4yalllUMUCA TpeOOBaHUM U TPOChO
yUdTENs, TPUBICYCHUIO HMX BHUMaHUA K OOCyKJaeMod Ha ypoke HHGOpMaIUH,
aKTUBH3AIIMU UX TO3HABATEIILHOM JESITEIIbHOCTH;

— mno0y:KIeHHue IIKOJLHUKOB COOMIONaTh Ha YPOKE OOIIENPUHSATHIE HOPMBI
MOBEACHUS, TpaBWja OOIIEeHUs CcO CcTapimuMu (Y4UTEIsIMH) M CBEPCTHUKAMHU
(IIKOJIbHUKAMU ), PUHIIUIIBI Y4eOHOUM TUCIUIIIIMHBI U CaMOOPTaHU3aIlHH;

— NpUBJIeYeHUE BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha
YpOKax SIBJICHHUM, OpraHu3anus UX paboThI C MOy9aeMO Ha YPOKE COIMATBHO 3HAYUMMON
nH(opMaIell — WHUIMHPOBAHWE €€ OOCYKICHHsI, BBICKA3bIBAHUS YYAINTUMHUCS CBOETO
MHEHHS T10 €€ TIOBOAY, BEIPAOOTKH CBOETO K HEH OTHOIIICHHUS;

— HCHOJIb30BaHHWE BOCTIHMTATEIBLHBIX BO3MOXXHOCTEH COIEp)KaHHsS Y4eOHOTO
MpeaMeTa dYepe3 JIEMOHCTPAIMIO JETIM TPUMEPOB OTBETCTBEHHOTO, TPaXTAHCKOTO
MOBEJICHUSI, TIPOSBIICHUS YEJOBEKONIOOUS ©  JOOpPOCEepACUYHOCTH, Yepe3 Moadop
COOTBETCTBYIOIIUX TEKCTOB JJIsl YTCHUS, 3a/1a4 JJIsl PEIICHUS, IPOOJIEMHBIX CUTYaIluN JIJIst
00CYX/ICHUS B KJIacce;

— TmNpUMeHeHHMe Ha YypOKEe MHTEPAKTUBHBIX (QOpM pabOThl  yYaIIUXCS:
WHTEJUICKTYaIbHBIX UTP, CTUMYJIUPYIOIIUX MO3HABATEIHHYI0 MOTHUBAIIMIO IIKOJIBHHUKOB;
JTUIAKTUYECKOTO Tearpa, TIJ/e TMOJy4YeHHbIE Ha YPOKEe 3HaHHUS OOBITPHIBAIOTCA B
TeaTpaJbHBIX TOCTAHOBKAX; JTUCKYCCHUM, KOTOpbIE JAIOT YYallUMCS BO3MOXKHOCTH
MPUOOPECTH OMBIT BEACHHSI KOHCTPYKTUBHOTO JTUAJIOTa; TPYIIIOBOM pabOThl Wi pabOTHI B
mapax, KOTOpbI€ ydaT IMTKOJbHUKOB KOMaHAHOW paboTe M B3aUMOJCHCTBHIO C JPYTHMHU
JIETHMU;

— BKJIIQYEHHE B YPOK HWIPOBBIX TPOIEAYP, KOTOPBIC ITOMOTAIOT MOIIEPKATh
MOTHBAIUIO JACTCH K TMOJIYYCHHUIO 3HAHWW, HATAKWBAHHWIO TMO3WTHBHBIX MEKIMYHOCTHBIX
OTHONIICHUH B KJacce, MOMOTAIOT YCTAHOBICHUIO IOOpOXKeIaTeIbHOW aTtMocdepbl BO
BpEMs YPOKa;

— opraHmu3anus meQcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YUAIIUXCS HAJ MX
HEYCIICBAIOIIUMHU OJHOKJIACCHUKAMHU, JAIOIIETrO MIKOJIBHUKAM COIMATBLHO 3HAYUMBIN OTIBIT
COTPYIHHYECTBA ¥ B3aHMHOMN TTOMOIITH;

— UHUIUMPOBAHUE U MOJAEPHKKA UCCIENOBATEIHCKON JAEATEILHOCTH IIKOJIHHUKOB
B paMKax peaju3allii WMH WHIWBUIYaJIbHBIX W TPYNIOBBIX HCCIIEIOBATEIHLCKUX
MIPOEKTOB, YTO JIaCT IIKOJbHUKAM BO3MOXKHOCTH MPHUOOPECTH HABBIK CAMOCTOSITEIHHOTO
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pEeIIeHUsI TEOPETUIECKON POOIEMbI, HABBIK TEHEPUPOBAHUS U OPOPMIIEHUST COOCTBEHHBIX
u7eil, HaBbIK YBaXKUTEJIHHOTO OTHOILIEHUS K YYXHUM HIesM, OPOPMIICHHBIM B paboTax
APYTUX UCCIENOBATENIed, HaBbIK IYOJMYHOIO BBICTYIUIEHUS II€pel  ayAuTOpHUEH,
apryMEHTUPOBAaHUs U OTCTAaUBaHUs CBOEH TOYKH 3PEHHUS.

Buvioop mex unu unvix gpopm u cnocoooe éocnumamenvHoil pabomsl Ha ypoke

yuumeib 0”])808]1}16”1 camocmosimesibHO 6 coomeemcemeuu C ueaamu u 3aoauamu

YpoKa.
IToypouyHoe miIaHUPOBaHME 0 TeOMETPHHU IJIA 7 Kjacca
(2 yaca B HeeJ110, Bcero 68 yacon)
Ne Koua-Bo
Tema ypoka
ypoka 4acoB
I'nasa 1. [Ipocreiimme reomerpuueckue purypol u ux cpoiicrea (12 4)

1 Touku u psiMbIe 1
2-3 OTpe3ok u ero JiMHa 2
4-6 JIyd. Yron. U3mepenue yriios 3
7-9 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 3
10 [lepnieniuKynsapHbIE MIPSIMbIE 1
11 Axcuombl. IloBTOpeHne u cucreMaTu3alMs y4eOHOro MaTepuajla IO TeMe 1

«[Ipocreiinme reomerpuueckre GUrypel U UX CBOMCTBaY
12 Konmponvnaa paboma Ne 1 no meme «Illpocmeiiwiue zeomempuyeckue guzypol u 1
ux ceoucmea
I'nasa 2. Tpeyroanbuuku (17 1)
13 AHanu3 KOHTpOJbHOW paboTel. PaBHble TpeyroiabHukH. BbicoTa, MeauaHa, 1
OMCCeKTprCca TPEYTrOJIbHUKA

14 PaBHble TpeyroiabHUKH. BeicoTa, MennaHna, 6uccekTprca TpeyrojabHUKa 1
15-19 | IlepBsIii U BTOPOI MPU3HAKHN PABEHCTBA TPEYTOJIHHUKOB 5)
20-23 | PaBHOOEIPEHHBIN TPEYTOJBHUK M €T0 CBOWCTBA 4
24-25 | IIpu3Haku paBHOOEPEHHOTO TPEYrOJIbHUKA 2
26-27 | TpeTuii mpHU3HAK paBEeHCTBA TPEYTOJILHUKOB 2

28 Teopembl. IloBTOpeHne u cucTemMaTH3auus Yy4eOHOro Marepuana IO TeMe 1

«TpeyronbHUKN»
29 Koumponsnaa paooma Ne 2 no meme «Tpeyzonvnukun 1
I'naBa 3. Ilapannenbnbie npsimbie. CymMma yriioB Tpeyrojibuuka (15 4)

30 AmnHanmm3 KOHTpOJbHOH paboTsl. [lapamienbHble MpsiMble 1
31-32 | [Ipu3HaKu napauieTbHOCTH TPSIMBIX 2
33-35 | CaoiicTBa mapasuieNbHbIX IPSIMBIX 3
36-38 | Cymma yrioB TpeyrojabHHKa. HepaBeHCTBO TpeyrojabHUKa 3
39-40 | [IpsIMOYTONBHBIN TPEYTOIBHUK 2
41-42 | CoiicTBa NMPSAMOYTOIBHOTO TPEYTOJIbHUKA 2

43 [ToBTOpenue m cucremarusanus ydeOHoro marepmana mo teme «llapamnenbHbie 1

npsiMble. CyMMa yTJIOB TPEYTOJIbHUKA

44 Konumponvnaa paooma Ne 3 no meme «llapannenvuvie npamvie. Cymma yznoe 1

mpey201bHUKA)
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I'maBa 4. OxpysxkHocTh H Kpyr. 'eomerpnyeckne nocrpoenus (18 1)

45 AHanmu3 KOHTPOJIbHOU paboThl. ['eomeTprueckoe MecTo Touek. OKPYKHOCTb U KPyT 1
46 ['eomerpuueckoe mecto Touek. OKpYKHOCTh B KPYT 1
47-49 | HekoTopsle cBoiicTBa okpykHOCTH. KacaTenbHas K OKpyXHOCTH 3
50-53 | OnucanHas v BIUCaHHAsI OKPY>KHOCTH TPEYTOJIbHUKA 4
54-56 | 3agauu HA OCTpPOEHUE 3
57 Bcepoccuiickas nposepounas paboma 1
58-60 | MeToa reoMeTpU4ECKUX MECT TOUEK B 331a4ax Ha IOCTPOEHUE 3
61 [ToBTOpEeHMe u cuctemaTu3anus yaeOHOro matepuania mno reme «OKpyXHOCTb U KpYT. 1
["'eomeTpryeCcKre TOCTPOCHUS
62 Koumponvnaa paooma Ne 4 no meme «Oxpysycnocme u kpye. I'eomempuueckue 1
nocmpoenusn»
O06006meHre U cucTeMaTH3alusl 3HaAHUI (6 4)
63 Ananu3 KOHTpoJIbHOU paboThl. [ToBTOpeHne Tembl «TpeyroabHUKI 1
64 IToBTrOpenue Temsl «llapayensHple MpsMbIE» 1
65 [ToBTOpenue Tembl «OKPYKHOCTb U KPyT» 1
66 Ilpomesrccymounan ammecmayusn. Konmponvnas paboma 1
67 AHaM3 KOHTPOJIBHOM paboThI 1
68 O6o06menne. ITOroBsiit ypok 1
Hroro: 68 u
IloypouHoe n1aHUpPOBaHUeE M0 FreoMeTpHH VIS 8 KiIacca
(2 yaca B HepeJ110, BCero 68 yacos)
Ne Koa-Bo
ypoka Tema ypoka 4acoB
IToBTOpeHue u cucremaTusanus yueoHoro marepuasa (3 u)
1 [ToBTOpeHue TeMbl «TpeyronbHUKN 1
2 [ToBTOpenue Temol «llapannensHbie MpsMBbIC» 1
3 [ToBTOpenue TeMbl «OKPYKHOCTb U KPYI» 1
I'nasa 1. YerbipéxyroabHuku (22 4)

4-5 YeThIpEXYroJIbHUK U €r0 3JIEMEHTBI 2
6-7 [Tapannenorpamm. CBoiicTBa napajienorpaMmma 2
8-9 [Ipu3naku napaunenorpamma 2
10-11 | IIpsMoyroabHUK 2
12-13 | Pom6 2
14 KBanpar 1
15-16 | Cpenusist TUHMS TPEYTroOJbHUKA 2
17-19 | Tpanenus 3
20-21 | LleHTpasibHBIC ¥ BIIUCAHHBIE YTIIBI 2
22-23 | BrincaHHbIE U ONMCaHHBIE YETHIPEXYTOILHUKI 2

26




IToBTOpeHUE u cucreMarusanus y4eOHOro Marepuaia o TEME

24 1
«YeTbIpexyrobHUKI
25 Konmponvnas paooma Ne 1 no meme « HemuipexyzonoHuku» 1
I'naBa 2. [Togo6ue TpeyrojibHuKoOB (12 1)
26 AHanmu3 koHTpoJbHOU paboTel. Teopema daneca. Teopema o MPOMOPIHMOHAIBHBIX 1
OTpe3Kax
27-28 | Teopema ®aneca. Teopema 0 MpONOPIMOHATILHBIX OTPE3KaX 2
29 [TogoOHbIE TPEYTOIBHUKH 1
30-32 | [lepBblil npu3HaK MOAOOUS TPEYTOIHLHUKOB 3
33-35 | Bropoii u TpeTHii mpu3HaKu MOJ00MS TPEYTOJILHUKOB 3
36 [loBropenne u cucremMaruzauus ydeOHoro wmarepuana mo Teme «llomoOue 1
TPEYTOJILHUKOBY
37 Koumponvnas paboma Ne 2 no meme «Ilooobue mpeyzoivnuxos» 1
I'naBa 3. Penienue npsiMoyroJibHbIX TPeyroJbHuKoB (13 u)
38 AHanmu3 KOHTPOJIbHOW paboThl. MeTpHuecKHe COOTHOIICHHS B MPSIMOYTOJIHHOM 1
TPEYroJbHUKE
39-42 | Teopema ITudaropa 4
43-45 | Tpuronomerpuueckue (GyHKIIMH OCTPOTO YIiIa MPSMOYTOJILHOTO TPEYTrOJIbHUKA 3
46-48 | Pemenne npsMOYTOJIbHBIX TPEYTOJIBHUKOB 3
59 [loBTOpeHne wu cucremarusauusi yueOHoro Marepuansa no Teme «PemieHue 1
MIPSIMOYTOJIBHBIX TPEYTOJILHUKOBY
50 Konmponvnaa paboma Ne 3 no meme «Pewenue npamoyzoibHvix 1
mMpey201bHUKO08)
I'naBa 4. MuoroyroJbHuku. Iliiomans MHoroyrojbHuka (12 u)
o1 AHanu3 KOHTPOJIbHOU paboThl. MHOIOYTrOJIbBHUKHU 1
52 [TonsTHe Momaa MHOTOYToabHUKA. [l0o1mans npsaMoyronsHuKa 1
53-54 | [Inomanp napasnienorpamma 2
55-56 | IInomanp TpeyroipHUKa 2
57 Bcepoccuiickasa nposepounas paboma 1
58-60 | [Tnomane Tpaneuuu 3
61 [ToBTOpEHME U cucremaTu3anus yueOHOro marepuana no reme «MHOTrOyroJbHUKH. 1
[Tnomaab MHOTOYTOITBHUKAY
62 Koumponvnaa paboma Ne 4 no meme «Mnozoyzononuku. Iliowaos 1
MHO20Y20/1bHUKQ)
IToBTOpEeHne n cucremaTusanus ydeOHoro marepuaJa (6 1)
63 AHanu3 KOHTPOIIbHOM paboThl. [ToBTOpeHNE TeMbl «YeThIPEXYTOMBHIKIY 1
64 [ToBTopenne Tembl «llomoOue TpeyroapbHUKOB. PerieHne mpsMOYTroOIbHBIX 1
TPEYrOJIbHUKOBY
65 [ToBTOpenue Tems! «Ilnomans MHOTOYTOTEHUKA» 1
66 Ilpomesrccymounasn ammecmayusn. Konmpononasa paboma 1
67 AHanmm3 KOHTPOJIHHON paboTHI 1
68 O6o06menue. ITorosslit ypok 1
Hroro: 68 u




IToypouHoe njiaHupoBaHue MO reoMeTpHu AJs 9 Kiiacca
(2 yaca B HefeJ10, Bcero 68 yacon)

Ne Koa-Bo

ypoka Tema ypoka 4acoB
IToBTOpeHUe U cucTeMAaTH3aMA Y4eOHOro MaTepuaja (3 4)

1 IToBTrOpenue Tembl «HeTbIPEXYTONbHUKI 1

2 IToBTOopenue temsl «PenieHne npsMOyroJibHbIX TPEYTOJIbHUKOB 1

3 IToBropenue temsl «Ilnomaae MHOrOYroabHHUKa» 1

I'naBa 1. Pemienne TpeyroibHuKoB (15 )

4-5 Tpuronomerpuueckue ¢pynkuuu yraa ot 0° go 180° 2

6-8 Teopema KOCHHYCOB 3
9-11 | Teopema cuHyCOB 3
12-13 | Pemienue TpeyrojibHUKOB 2
14-16 | ®opmMyssl 1J1s1 HAXOXKACHUS TUIOIIAAN TPEYTrOJIbHUKA 3

17 [loBropenue u cucremaruzauus ydeOHoro wmarepuana mno Teme «Pemenue 1

TPEYTOJILHUKOBY
18 Koumpononaa paoboma Ne 1 no meme «Pewienue mpey2oibHUK08» 1
I'naga 2. [IpaBujibHbIE MHOTOYTOJIbHUKH (9 1)

19 AHanu3 KOHTpOoJbHOH paboThl. [IpaBUiIbHBIE MHOTOYTOJIBHUKH U MX CBOHCTBA 1
20-22 | IlpaBunbHbIE MHOTOYTOJILHUKH U UX CBOMCTBA 3
23-25 | dnuna okpyxHoctu. Ilnomans kpyra 3

2% [loBropenue u cucremaruzauus ydeOHoro matepuana mno Tteme «lIpaBuiabHbIE 1

MHOTOYTOJIEHUKI
27 Konmponvnaa paboma Ne 2 no meme «Ilpagunvhvie MHO20Y2016 HUKUW) 1
I'nasa 3. lekapToBbl KoopauHaThl (12 1)
8 AHanu3 KOHTPOJIbBHOM paboThl. PaccrosiHue Mexnay JByMs TOYKaMHM C 3aJaHHBIMU 1
KoopanHaTaMu. KoopJMHAaThI cepeiHbl OTpe3Ka
99-30 PaccrositHne Mexmy AByMSI TOYKaMH C 3aJaHHBIMHA KoopAwHaTamu. KoopawHaTsl 5
Cepe/IMHbI OTpe3Ka
31-33 | YpaBHenue purypsl. YpaBHEHUE OKPYKHOCTH 3
34-35 | YpaBHeHue npsiMoit 2
36-37 | YrnoBoii ko3¢ uIMeHT npsmon 2
38 [loBTOopenne u cucremaruzanus y4deOHOro MaTepuana 1Mo TeMe «JlekapToBbI 1
KOOPJMHATHD)
39 Konmponvnasa paboma Ne 3 no meme «/[exapmogvt Koopounamot» 1
I'naBa 4. Bexropsl (14 4)

40 AHanu3 KOHTPOoJIbHOM paboThl. [ToHsTHE BEekTOpa 1

41 Ilonstue BekTopa 1

42 Koopaunats! BekTopa 1
43-45 | CrnoxxeHue U BEIYUTAHNE BEKTOPOB 3
46-48 | YMHOXXEHHE BEKTOpa Ha YHCIIO 3
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49-51 | CxamsipHOE MPOU3BEIACHIE BEKTOPOB 3
52 [ToBTOpEeHME U cucTeMaTH3aus y4eOHOro MaTepuania 1mo teMe «Bekropsny 1
53 Konmponvnas paboma Ne 4 no meme «Bexmopory 1

I'nasa 5. I'eomeTpuueckue npeoopaszopanus (10 )

54 AHanu3 KOHTPOJIBHOU paboThl. JBrxkeHue (nepeMerienue) Gpurypsl. 1
55-56 | JBmwxkenwue (nepemenienue) Gpurypsl. [lapamiensHblil mepeHoc 2
57-58 | OceBas cummeTpus 2
59-60 | llenTpasbHas cummetpus. [loBopoT 2

61 I'omoretus. [logobue duryp 1

62 [ToBTOpeHue u cucremartuzanus yueOHoro marepuana no teme «l eomeTpuyeckue 1

peoOpa3oOBaHUSD)

63 Konmponvnaa paboma Ne 5 no meme «I'eomempuueckue npeodpazoeanusny 1

IoBTOpeHUe U cUcTeMATH3AMA Y4eOHOro MaTepuaja (5 4)

64 AHanu3 KOHTpoINIbHOU paboThl. [ToBTOpeHHE TeMbl «Pelienne TpeyroJabHUKOBY 1

65 [ToBTOpeHue TeMbl «JlekapToBbI KOOPAUHATHL. BEeKTOPHI» 1

66 Ilpomescymounasa ammecmayua. Konmponvnas paboma 1

67 AHanmm3 KOHTPOJIBHOH paboThI 1

68 Oo6o06menne. ITOroBsiit ypok 1

Hroro: 8u
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