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IosicHuTeILHAA 3aIIUCKA

Pabouasn nmporpamma paspaﬁoTaHa B COOTBETCTBHMH CO CJICAYIOIIMMHA HOPDMATUBHBIMHUA TOKYMECHTaAMMNU:

1. OcHoBHas oOpa3oBarenbHas MporpaMma OCHOBHOTO obOmiero oopazoBanusi MbOY «Jlunei Nel86-«IlepcniektuBay [IpuBoimkckoro
paiiona r. Ka3zanu;

2. Yuebnsiii mnan MBOY «Jlumeit Nol86-«llepcniextuBa» [IpuBomkckoro paiiona r. Kazanu;

3. T'onoBoii kanennapusiil yueonsiit rpadpux MBOY «Jlureit Nel86-«IlepcnexktuBa» [IpuBomkckoro paiiona r. Kazanu;

4. Tlonoxenue o padoueit nporpamme neaarora MbOVY «JIuueit Nel86-«IlepcnektuBay IlpuBomxckoro paiiona r. Kazanu;

5. denepanbHbIN MepedeHb YYEOHUKOB, PEKOMEHIYEMbIX K MCITIOJIB30BaHUIO TIPU peasin3aliii 00pa3oBaTebHON MIporpaMMbl OCHOBHOTO

o0111ero oOpa3oBaHusl.

CorJjacHo yueOHOMY IJIaHY HA U3y4eHHe YueOHoro npeamerta «I'eomeTpus» B 00bEME 00513aTEIIBHOTO MUHUMYMa COJICpyKaHMS

OCHOBHBIX 00pa30BaTEIbHBIX IPOrPaMM OTBOJUTCS 2 yaca B HeAeno B 7, 8 U 9 kiaccax, Bcero 208 yacoB

Kaace KoanuecTBo KoaunuecTBo yacoB KoJsnuecTBOo 4acoB 1o
Headeb YeTBEPTAM
7-8 35 70 1 yeTBepTh — 18 yacoB

2 yerBepTh — 14 yacos
3 yerBepTh — 20 yacon
4 yerBepTh — 18 yacoB
9 34 68u 1 yerBepTh — 18 yacoB
2 yeTBepTh — 14 yacoB
3 yerBepTh — 20 yacoB
4 yeTBepTh — 16 yacoB




Ilnanupyembie pe3yabTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa
JIM4HOCTHBIE pe3yIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOM porpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHusl JOJHKHbBI OTPAXKATh:

1) BocuTaHue poCCUHUCKON rpa)K1aHCKOM UICHTUYHOCTH: MAaTPUOTU3MAa, YBaKeHH K OTeUeCTBY, MPOIIIOE U HACTOSIIICE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu; 0co3HaHWE CBOEH 3THUYECKOMN MPUHAJICKHOCTH, 3HAHUE UCTOPHUH, SA3bIKA, KYIbTYPhl CBOETO
Hapo/a, CBOETO Kpasi, OCHOB KYJIbTYPHOT'O Hacjaeausa Hapoa0B Poccuu 1 4enoBeUeCcTBa; YCBOCHUE T'YMAHUCTUYECKUX, IEMOKPATUYECKUX
U TPAJAUITMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUIMCKOT0 O0IIECTBA; BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTH U J0JIra TIepe;]
Ponunoii;

2) ¢dopMupoBaHHE OTBETCTBEHHOI'O OTHOIIICHUS K YUSHHIO, TOTOBHOCTH M CIIOCOOHOCTH O0YYAIOIIMXCS K CAMOPA3BUTHIO U
caM0o0Opa30BaHMIO HA OCHOBE MOTHUBAIIMU K OOYUYEHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO JaTbHEUIIEH
WHJIUBUAYAJIbHOU TpaeKTOpUK 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B Mupe npodeccuit u mpodhecCUOHATBHBIX MPEANOUTEHHM, C YIETOM
YCTOMYMBBIX MO3HABATEIBHBIX UHTEPECOB, a TAKXKE HA OCHOBE (DOPMUPOBAHUS YBAKUTEIHLHOTO OTHOIIEHUS K TPYY, Pa3BUTHS OTbITA
Y4acCTHs B COLIMAJILHO 3HAYUMOM TPY/IIE;

3) bopmMupoBaHUE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00111€CTBEHHON MPAKTUKU, YIUTHIBAIOIIETO COIIUATIBHOE, KYJIbTYPHOE, SI3BIKOBOE, JYXOBHOE MHOT000pa3re COBPEMEHHOIO MUPA;

4) hopMupoBaHUE OCO3HAHHOTO, YBAXKUTEIHHOTO U JOOPOKENATEIIBHOTO OTHOILICHHS K IPYTOMY YEJIOBEKY, €r0 MHEHUIO,
MHUPOBO33PEHUIO, KYIBTYPE, SI3bIKY, BEPE, TPAKIAHCKONU MO3UIUH, K HCTOPUH, KYJIBTYPE, PEITUTUU, TPATULUIM, I3bIKaM, IEHHOCTSIM
Hapoa0B Poccuu 1 HapoaOB MUpPa; TOTOBHOCTH M CIIOCOOHOCTH BECTH AHAJIOT C APYTUMH JIFOJIbMHU U JOCTHTAaTh B HEM
B3aMMOIIOHUMAaHUS,

5) 0CBOGHHE COLIMAIBHBIX HOPM, TIPABUJI TIOBEJCHHUS, pOJIeH ¥ (hOpM COIMATBHOM KM3HM B TPYIIIAaX U COOOIIECTBaX, BKIIIOYAs
B3POCJIbIC U COITMAIbHBIE COOOIIECTBA; yUacTHE B IITKOJILHOM CaMOYIIPaBJICHUH U OOIIICCTBEHHOM KM3HHU B MpeJiesiax BO3PACTHBIX
KOMIIETEHIIUM ¢ YIETOM PETHOHAIIBHBIX, S THOKYIBTYPHBIX, COITMATBHBIX U SKOHOMHUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBLHOIO CO3HAHUS U KOMIIETEHTHOCTH B PEILICHUH MOPAJIbHBIX ITPOOJIEM Ha OCHOBE JINYHOCTHOTO BBHIOODA,
(hopMUpOBaHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O TOBEJICHHUS, OCOZHAHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM
MOCTYIIKAM;

7) popMHpoBaHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH M COTPYIHUYECTBE CO CBEPCTHUKAMM, IETHbMHU CTAPIIETo U
MJIAJIIIIEr0 BO3pacTa, B3pPOCIBIMU B IIpoIecce 00pa3oBaTeIbHOM, 00IIIECTBEHHO MOJIE3HOH, yUeOHO-UCCIIeI0BATEILCKON, TBOPUECKON 1
JIPYTUX BUJIOB JIESITETbHOCTH;



8) popmMupoBaHuE IIEHHOCTH 3A0POBOT0 M 0€30MacHOro 00pasa KU3HU; YCBOSHUE MPABUI HHIMBUYaTbHOTO U KOJUIEKTUBHOTO
0€30MMacHOTO MOBECHHUS B UPE3BbIYaHBIX CUTYAIUAX, YTPOXKAIOLINX KU3HU U 3J0POBbIO JIFOJIEH, MPABUJI MOBEJCHUS HA TPAHCIIOPTE U
Ha JI0pOorax;

9) bopMupoBaHHE OCHOB YKOJIOTUYECKON KYJIbTYPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO IKOJIOTUYECKOTO MBIIIICHUS,
Pa3BUTHE OIbITa YKOJIOTHUECKH OPUEHTUPOBAHHON PeICKCUBHO-OIIEHOUHON U MPAKTUYECKOMN NEeATEIbHOCTH B )KM3HEHHBIX CUTYaIUsIX;

10) oco3HaHue 3HaUYEHUS CEMbH B )KM3HU YeJIOBEKa U 00I1IeCTBa, IPUHSATHE IEHHOCTH CEMEHHOM JKU3HU, YBAKUTEIBLHOE U
3a00T/IMBOE OTHOIICHUE K YJIEHAaM CBOEH CEMbHU;

11) pa3BuTHE A3CTETUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYI0)KECTBEHHOTO Haclieusi Hapo10B Poccuu u Mmupa, TBopueckoi
NEATEIIBHOCTH 3CTETHYECKOTO XapakTepa

JInst o0yyaromuxcsi ¢ HapylEeHUEM OIIOPHO-/IBUTAaTEIbHOTO anmnapara:
1) BnageHne HaBbIKaMU MPOCTPAHCTBEHHOW U COLIMAIBHO-OBITOBOM OPUEHTHUPOBKH;
2) yMEHHE CaMOCTOSITEIbHO M O€30MacHO MEepEeJBUraThCi B 3HAKOMOM M HE3HAKOMOM MPOCTPAHCTBE C HCIIOJIb30BAHUEM
CHEeUaIbHOro 000pyAOBaHMUS;
3) crtOCOOHOCTH K OCMBICIIEHUIO U TU(dPepeHInai KapTHHBI MUPa, €€ BPEMEHHO-IIPOCTPAHCTBEHHON OpraHU3allNY;
4) cnocoOHOCTh K OCMBICIICHHIO COLIMAIBHOTO OKPY)KEHHs, CBOETO MECTa B HEM, IMPHHITHE COOTBETCTBYIOLIUMX BO3PaCTy
IIECHHOCTEN U COLUAJIbHBIX POJICH.

MeTanpeameTHble Pe3yJbTaThl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHMsl TOJKHbI
OTPAXKATh:

1) yMeHue caMOCTOSTENIbHO ONPENENATh LIEJN CBOEro 00y4eHHUs, CTaBUTh U (POPMYIUPOBATh AJisi ceOsl HOBBIE 3a/1a4M B yueOe
Y TTIO3HABATEJIbHOU JIEATEIIbHOCTH, PA3BUBATh MOTUBBI M MHTEPECHI CBOEH MTO3HABATEIIbHON JAEATEIbHOCTH;

2) yMEHUEe CaMOCTOSITENIbHO TUIAHUPOBATh MTyTH IOCTHKEHUS 1IEJIEH, B TOM YHCIIEe aJlbTEPHATUBHBIE, OCO3HAHHO BHIOMPATh
HauOoJee 3¢ (PexTUBHBIE CIOCOOBI PEICHHS YUeOHBIX U TTO3HABATEIbHBIX 33]1a4;

3) yMeHHue COOTHOCUTH CBOM JIEUCTBHUSI C IMJIAHUPYEMBIMU PE3YJIHTATAMU, OCYILIECTBIIATh KOHTPOJIb CBOEH NEATEIbHOCTH B
Mpoliecce JOCTHKEHMSI pe3yJIbTaTa, ONPEAeIITh CIIOCOObI AEHCTBUI B paMKax MPEI0KEHHbIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JIEMCTBUSA B COOTBETCTBUU C U3MEHAIOLLENUCS CUTYaIUEH;

4) yMeHue OlIeHUBATh MIPaBUIIBHOCTh BBIIOJIHEHUS y4eOHOU 3a/1aui, COOCTBEHHBIE BOZMOXKHOCTH €€ PEILICHUS;



5) BnaieHue OCHOBaMH CAMOKOHTPOJIS, CAMOOIICHKH, PUHATHUS PEUICHUI U OCYIIECTBICHUS OCO3HAHHOTO BhIOOpa B y4eOHOM
Y [TI03HABATEJIbHOU JIEATEIBHOCTH;

6) yMeHHE ONpPEAEIIATh MOHATHSA, CO31aBaTh 0000IIEHHS, YCTAaHABIMBATh AHAJIOTUH, KIIACCU(PHUIIMPOBATH, CAMOCTOSITEIIBHO
BBIOMpATh OCHOBAHMS U KPUTEPUU I KIIaCCU(PUKALIMU, YCTAaHABIUBATD IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXx/1eHue, yMO3aKJItIoueHUe (MHAYKTUBHOE, I€TyKTUBHOE U 110 aHAJIIOTMH) U JI€JaTh BHIBOBI;

7) yMeHUE cO3AaBaTh, IPUMEHSTh U IPEOOPA30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIH U CXEMBI JJIsl pELIEHUS Y4€OHbIX U
[IO3HABATEJIBHBIX 3a/1a4;

8) CMBICIIOBOE UTEHHUE;

9) yMeHne opraHu30BbIBaTh yUEOHOE COTPYJHUYECTBO U COBMECTHYIO JI€ATENBHOCTh C YUUTEIEM U CBEPCTHUKAMU; paboTaTh
MHAMBUAYAJIBHO U B TPYIIE: HAXOAUTH OOLIee pelIeHre U pa3pemiaTb KOH(IMKTH HA OCHOBE COIVIACOBAaHUS MO3ULINUN U yyeTa
MHTEPECOB; (OPMYIHPOBATH, APIYMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHE;

10) ymeHune 0CO3HaHHO UCIOJIb30BaTh PEYEBHIE CPEJICTBA B COOTBETCTBUH C 3a/1a4€il KOMMYHUKALIMH JIJIs1 BBIPAYKEHUS CBOUX
YyBCTB, MBICJIEH U IOTPEOHOCTEN; MJITAHUPOBAHUS U PETYJISALIMHA CBOEH NEATEIbHOCTH; BIIaJICHUE YCTHOW U TMCbMEHHOU PEYbIO,
MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO;

11) bopmupoBanue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
texHosioruii (nanee UKT — komneTeHym); pa3BUTHE MOTHUBAILIMH K OBJIAJICHUIO KYJIBTYPOU aKTUBHOT'O MOJIb30BAHUS CIIOBAPSIMHU U
OPYTUMH IIOUCKOBBIMU CHCTEMAMU;

12) popmupoBanue 1 pa3BUTHE IKOJIOTUYECKOTO MBIIICHUS, YMEHUE IPUMEHSATH €0 B I03HABATEIbHOW, KOMMYHUKAaTUBHOM,
COIMAJIbHON TIPAKTUKE U MPOPECCUOHATBHON OPUCHTAIINH.



IIpeaMeTrHble pe3ysbTaThl U3y4YEHUS NpeaMeTa «l ' eoMeTpus» JOJKHBI OTPaXKaTh:

1) popmupoBanue npeacTaBIeHUI O MATEMATUKE KaK O METO/IE€ TO3HAHMS IEUCTBUTEIBHOCTH, IO3BOJISIFOIIEM OIHUCHIBATH U
M3y4aTh peajibHbIC ITPOLIECCHI U SIBJICHUS;

2) pa3BuUTUE YMEHUH paboTaTh C y4€OHBIM MAaTEMAaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO
MH(POPMAIUIO), TOYHO U TPAMOTHO BBIPAYKaTh CBOU MBICIIU C IPUMEHEHUEM MATEMAaTUYECKOW TEPMUHOJIIOTMH U CUMBOJIMKH, IPOBOAUTD
KJIacCU(PHUKAILUK, JIOTHYECKHE 0O0CHOBaHMSI, JOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPIKICHUH;

3) pa3BUTHE NPEACTABIECHUIN O YHCIIE U YUCIOBBIX CUCTEMAX OT HATYpaJbHbBIX O JCHCTBUTEIBHBIX YHCET; OBIIAJCHHUE
HAaBBIKAMH YCTHBIX, IUCBMEHHBIX, NHCTPYMEHTAJIBHBIX BBIUMCIICHUM;

4) oBajieHUE CUMBOJIBHBIM SI3bIKOM aJIre€Ophl, IPUEMaMHU BBIIIOJHEHUS TOXK/IECTBEHHBIX IPe0Opa30BaHUi BbIpaKEH U,
pelIeHNs YpPaBHEHUM, CUCTEM YPAaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJEIMPOBATh PEATIBHBIE CUTYyalluy Ha SA3bIKE
anreOpbl, UCCIIEI0BATH TOCTPOEHHBIE MOJIEIH C UCIIOJIB30BAHUEM allllapaTta anreOpbl, THTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

5) oBnaneHue cucteMoi (PYyHKIMOHATBHBIX OHITHH, pa3BUTHE YMEHHSI HCIIOJIB30BATh (DYHKIIMOHAJIBHO-TpaduiecKkue
IIPEACTABIICHUS Ul PELICHUS] Pa3IMYHbIX MAaTEMAaTHUECKHUX 3aa4, I ONMCAHMS U aHAIN3a PEaJIbHBIX 3aBUCUMOCTEN;

6) oBJIaIecHHE TEOMETPUUYECKHUM SI3bIKOM; Pa3BUTHE YMEHUS UCIIOJIB30BATh €0 JUIsl ONKUCAHUS PEAMETOB OKPYKAIOLIEr0 MUPA;
pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUNA, N300pa3UTENBHBIX YMEHHI, HABBIKOB FT€OMETPUUECKUX ITOCTPOCHU;

7) bopmMupoBaHHE CHCTEMAaTUUYECKUX 3HAHUH O IJIOCKUX (PUTypax U UX CBOMCTBaX, MPEACTABICHUN O TPOCTEUIINX
IIPOCTPAHCTBEHHBIX TEJIaX; PA3BUTHUE YMEHUN MOJEIUPOBAHUS PEAIbHBIX CUTYallMi Ha A3bIKE T€OMETPUH, UCCIEIO0BAHNS [IOCTPOCHHON
MOJIETIN C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI U TeopeM, amnmnapaTa ajareOpbl, pelieHus FeOMETPUUECKUX U MPAaKTUYECKUX 33]1aY;

8) oBnaieHNEe MPOCTEHIIUMHU crIocOOamMu MPEACTABICHUS U aHaIM3a CTATUCTUYECKUX JaHHbBIX; (OPMUPOBAHUE MPEACTABICHUIN
O CTaTUCTMYECKUX 3aKOHOMEPHOCTSX B pE€albHOM MHUPE U O Pa3IMUHBIX CIOCO0AaX X U3YUEHUs, O MPOCTEHIINX BEPOSATHOCTHBIX
MOJIENISIX; pa3BUTHE YMEHUN U3BJIEKAaTh HH(POPMALIMIO, IPEICTABICHHYIO B TaOIMIaX, HA AUarpaMMax, rpadukax, OnuchbIBaTh U
AHAJIM3UPOBATh MACCUBBI YACIIOBBIX JAHHBIX C IOMOLIBIO MOAXOAAIINX CTATUCTUYECKUX XapaKTEPUCTUK, UCIIOIb30BaTh IOHUMAHUE
BEPOSATHOCTHBIX CBOMCTB OKPY’KAIOIIUX SIBJICHUN NPU NPUHITUU PEIICHUM;

9) pa3BuTHME YMEHUI NPUMEHITh W3YYEHHBIE MOHATHUS, PE3YyIbTaThl, METOJBI JJI1 PELICHUS 3a1a4 IMPAKTUYECKOrO Xapakrepa U
3a/lay M3 CMEXHbIX JUCUUIUIMH C HUCIHOJIb30BAaHUEM MpU HEOOXOJWMOCTH CIPABOYHBIX MaTEpHUANIOB, KOMIBIOTEpA, MOJb30BATHCA
OLICHKOM Y MPUKUJIKOM IIPU NPAKTUYECKUX pacueTax.



7 kn1ace
I'eomeTpuueckue purypsol
Obyuarowuiics Hayyumcs:
° OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITHIMH '€OMETPHUUECKHUX QUTYD;
°  u3BIEKaTh HH(POPMAIUIO O TEOMETPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTeXax B SBHOM BH/IE;
° MPUMEHSTH AJS PEeUICHHs 3a/1a4 TeOMETPUUYECKUE (PaKThl, €CIIM YCIOBUS UX IPUMEHEHHUS 3a/1aHbl B SIBHOU (hopMme;
° pemiath 3314l Ha HAXO0XKJICHUE T€OMETPUICCKUX BETMUYHH MO0 00pa3iiaM WUiIH alrOpUTMaM.

B nosceonesnoii oicusnu u npu u3y1veruu ODVZMX npedMemoe.'
HCII0JIb30BaTh CBOMCTBA IrCOMCTPHUUCCKUX <1)I/Iryp HJI1 pCHICHUA THUIIOBBIX 3aJd4, BOZHHKAIOIMIUMX B CUTyallUAX HOBCCI[HCBHOﬁ KHN3HHU,

3aJa4 IMPAKTHYCCKOT'O COOACPKAHMAA.

Obyuarowuiics nOIY4Yunm 803MONCHOCHIb HAYYUMbCL:

°  Onepuposams NOHAMUSMU 2EOMEMPUUECKUX Pucyp,

°  uzerekamov, UHMEPNPEMUPOBAMs U NPEOOPA306bIBANb UHPOPMAYUIO O 2EOMEMPULECKUX Pu2ypax, npeocmasieHHyI0 Ha
yepmesicax, NPUMeHIMb 2eomempuyeckue Gpaxmol 01 peuerus 3a0ay, 8 mom yucie, npeonoaaearuux HeCKOJIbKo uazos
peutenus; opmyauposams 6 nPOCMenuux Ciy4dsax ceoucmsed u npusHaxKu gueyp;

°  QoKazvieamv ceomempuiecKue YmeepicoeHus;

°  grademv cmaHOapmHoU Kiaccugurayuel niockux gueyp (mpey2oibHuKos u Yemolpexy2oabHUKOS).

B nosceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:
° UCnOIBL308aAMb CBOUCBA 2OMEeMPUYECKUX PUeYyp 05 peulenuss 3a0ad NPAKMU4ecKko20 Xapakmepa u 3a0ay U3 CMeNCHbIX
OUCYUNTUH

OTHOMICHUSA
Ob6vuarwuiicsa Hayyumcs.

° omepupoBaTh Ha Oa30BOM ypOBHE MOHSATUSIMHU: PAaBEHCTBO (GUTYp, paBHbIE (QUTYPHI, pABEHCTBO TPEYTOJIbHUKOB, MapaliieIbHOCTh
MPSMBIX, IEPHEHAUKYIIIPHOCTD MPSAMBIX, YIJIbI MEKIY IPSAMBIMH, NIEPIICHANKYIISIP, HAKJIOHHAS, TPOECKIIMS.

°  BBINOTHATh U3MEPEHUE JIMH, PACCTOSHUAN, BEJIMYHH YIJIOB, C IOMOILIBIO HHCTPYMEHTOB JIJISI N3MEPEHUN JIIUH U YTJIOB;

° H300paxkaTh TUMIOBBIE INIOCKUE (UTYPBI U PUTYPHI B IPOCTPAHCTBE OT PYKH U C TOMOILbIO HHCTPYMEHTOB.
B noBceHEBHOW KW3HU U NIPU U3YYEHHUU IPYTUX NPEIMETOB:




HCIIOJBb30BaATh OTHOMICHUA AJIA ITOCTPOCHUA U UCCIICAOBAHUA MATCMATUUCCKUX MOI[GJ'IGI\/'I 00BEKTOB peaanoﬁ ZKHN3HHU

06)/'{61101/141/!126'}1 NOJAYYUN B03MONCHOCHb HAYVYUIMBCAL .

° Onepuposams NOHAMUAMU: PABEHCNEO u2yp, pasuvie hucypol, PAGEHCME0 MPey2oibHUKO8, NaAPAINelbHOCHb NPAMBIX,
NepneHOUKYIAPHOCMb NPAMBIX, Y2libl MeAHCOY NPAMBIMU, NEPNEHOUKYIIAD, HAKIOHHAS, NPOeKyus, nodooue gucyp, no0oOHble
@uzypol, n000OHBLE MPEY2ONbHUKU,
npumenamo meopemy Daneca u meopemy o NpONOPYUOHATIbHBIX OMPE3KAX NPU peueHUU 3a0ad;

Xapaxkmepuzoeams 83aUMHOE PACHOLONCEHUE NPAMOU U OKDYHCHOCIU, O8YX OKPYIHCHOCMEL

B noscednesnou srcuznu u npu uzyuenuu opyux npeomemos:
UCNONIL308AMb OMHOULEHUsL OISl PeUleHUst 3a0ay, 803HUKAIOUWUX 8 PEANbHOU JHCUSHU.

@)

@)

I'eomeTpuyeckue MoCTpoeHU

Obyuarowuiics Hay4umcs:

°  m300paxaTh TUIIOBBIC IIOCKKE (GUTYPHI U (DUTYPHI B IPOCTPAHCTBE OT PYKH M C IIOMOITBI0 HHCTPYMEHTOB.
B nmoBceTHEBHOM JKU3HU M IIPH M3YYCHUH APYTUX NPEIAMETOB:
BBITIOJIHATH MMOCTPOEHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEaIbHOM KU3HH.

Obyuarnwuiics noiyyum 603MOACHOCHb HAYYUMbCA:
H3006pasicame ceomempuyeckue gueypvl N0 meKCmo8oMy U CUMBOJIbHOMY ONUCAHUIO,
C80000HO ONEPUPOBAMb UePMENHCHLIMU UHCMPYMEHMAMU 8 HECTIOHNCHBIX CILYYASX,
8bINOJIHAMb NOCMPOEHUST MPEY2OJIbHUKOB, NPUMEHAMb 0MOelbHble Memoobl NOCMPOEHUN YUPKYIeM U TUHEUKOU U NPO80OUMb
npocmetiuiue UCC1e008aHUsl YUCIA PeueHUl,
u300Opasicams munosvie niocKue uaypsvl ¢ NOMOWBLIO NPOCMEUUUX KOMNBIOMEPHBIX UHCIMPYMEHMOB.
B noeceownesnou sicusnu u npu uzyuenuu opy2ux npeomMemos:
* 8LINOIHAMb NpOCMeNUUe NOCMPOEHUSL HA MECIMHOCMU, He0OX0OUMbLE 8 PealbHOU HCUZHUL,
* OYEeHUBAMb PA3MEPbL PEANIbHLIX 00HEKIMOE8 OKPYIHCAIOUWe20 MUpQ.

(¢]




HN3mepeHnust M BbIYMCICHUSA
Obyuarowuiics Hay4umcs:
BBIIIOJIHATD U3MEPEHUE JIUIMH, PACCTOSTHUN, BEJINYHH YIJIOB, C IIOMOIIBIO HHCTPYMEHTOB U1l U3MEPEHUH JUIMH U YIJIOB;
IPUMEHATH (DOPMYJIBI IEPUMETPA, KOT'/1a BCE IAHHbIE UMEIOTCSI B YCIIOBUU;
B noBceHEeBHOW KW3HU U NIPU U3YYECHUU IPYTUX NPEIMETOB:
BBIYHCIISITh PACCTOSHUS Ha MECTHOCTH B CTaHJAPTHBIX CUTYallUAX, MPUMEHATH (OPMYJIIBI B IPOCTEHIIINX CUTYAIUSIX B TOBCEAHEBHON
KU3HU

@)

(@)

Obyuarowuiicss noay4um 603MONCHOCHb HAVYUMbCA
°  Onepupogamv npedcmasieHusMu 0 OIUHe KaK 8eauduHe.
onepupogamu 60jiee WUPOKUM KOJUYECMBOM POPMYIL OJIUHDL,
Gdopmynuposame 3a0a4u Ha 8bIYUCIEHUE OJIUH U PeUamb UX.
B noecednesnou scusnu u npu uzyuenuu opy2ux npeomMemos:
* NPOBOOUMb BLIYUCTIEHUS. HA MECIMHOCU;
* NPUMEHAMb YOPMYIbl NPU BBIYUCTIEHUSX 8 CMEINCHBIX YUEOHbIX NPeOMemax, 8 OKpydcarouieli 0etucmsumenrbHoCmu

(@)

(@)

HUctropust MaTeMaTUKHU

Obyuarowuiics Hayyumcs.
OnuchIBaTh OT/IEJIbHBIC BBIIAIOIINECS PE3YIIbTATHI, OJYYEHHBIE B X0/I€ Pa3BUTHSI MAaTEMATHKN KaK HAYKH;
3HATh IPUMEPBI MATEMATHUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTE€UYECTBEHHON U BCEMUPHOW UCTOPUEH;
MMOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccum.

06)/"[0}01141/!126'}1 NOJIYYUNT BOZMOICHOCNIL HAYYUMBCAL .
XapaKTCPHU30BaTh BKJIA/JA BBIIAIOIMUXCA MATCMATUKOB B PA3BUTUC MATCMATHUKU U MHBIX HAYYHBIX O6HaCTeﬁ;
IIOHUMAThb POJIb MaTCMAaTHKH B PAa3BUTHHU Poccun

MeToabl MaTEMATUKH
Obyuarowuiicss HAy4umcsi.
BriOupath moaxoasmui n3y4eHHbIN METO I IJIs pelIeHUs U3yYeHHBIX TUIIOB MaTEeMAaTUYECKUX 3a/1a4;
[IpuBOANTE MpUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B OKPYKAIOLIEH IE€MCTBUTEIBHOCTH U ITPOU3BEICHUSX UCKYCCTBA.




Obyuanwuics noayyunm 603MONCHOCHb HAYYUMbCSL.

°  Ucnonwv3ys uzyuennvle Memoowl, NPOBOOUMb 00KA3AMENbCMBO, BbINOJHAMb ONPOBEPIHCEHUE,

°  gblOUpame usyueHHvle Memoobl U UX KOMOUHAYUU OJis peUleHUs MAMeMAmMuYecKux 3a0a4,

°  ucnonvzosamv mamemamudeckue 3HAHUS OJisl ONUCAHUS 3AKOHOMEPHOCMEll 8 OKPYcarouell OelicmeumenbHOCmu U pou3ee0eHuUsIx
uckyccmea,

°  npumensams npocmeuiuiue npocpPaAMMHble CPEOCMBA U IeKMPOHHO-KOMMYHUKAYUOHHbIE CUCIEMbL NPU PeueHUU MamemMamudecKux
3a0ay.

8 kuacc
I'eomerpuueckue Gpurypsol

Obyuarowuiicss Hayyumcsi.
°  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITUSIMU F€OMETPUUECKUX PUTYD;
°  U3BJIEKaTh MHPOPMALIMIO O TEOMETPUUYECKHX (DUTypax, MPEICTABICHHYIO HA UepTekKaxX B IBHOM BUJIE;
° TNPUMEHSTH AJs pEeUIeHHs 3a/1a4 TeOMEeTpUUYeCcKre (PaKThl, €CIIU YCIOBUS UX TPUMEHEHUs 3aJJaHbl B IBHOH (opMe;
° pemiathb 3aJla4l Ha HAXO0XKJICHUE T€OMETPUYECKUX BEJIMUMH [0 00pa3liaM WIH aJrOpUTMaM.

B noBceaHeBHOM KM3HU M NIPU U3YYEHUH APYTHX MPEAMETOB:
O HCHOJB30BaTh CBOMCTBA T€OMETPUUECKMX (GUTYp JUIsl PEIICHHs TUIOBBIX 337a4, BO3HUKAIOMIMX B CHUTYaLHSIX

HOBC@I[HCBHOf/'I JKU3HHU, 3aaa4 ITPAKTHYCCKOTO COACPIKAHUA.

Obyuarowuiicss NOAYYUM 803MOHCHOCHIb HAYYUMbCL:
°  Onepupogamv NOHAMUAMU 2e0MEMPUUECKUX USYD;
°  uzenekamv, UHMEPNPEMUPOBAMs U NPEO0OPA308bLIBAMb UHDOPMAYUIO O 2e0MEeMPUYECKUX Pueypax, npeocmasienHyio Ha
uepmedicax, NPUMeHsmMb ceomempudeckue Gaxmol 0I5l peulenus 3a0ad, 8 mom 4ucie, npeonoad2arux HecKoJIbKo uazos

peutenus; Gopmyruposams 6 NPOCMeEUUUX Cyuasx C80UCMEa U NPUSHAKU Pueyp;
°  0okazvleamsv ceoMempuiecKue YmeepucoeHus,
°  grademv cmaHOapmHoOU Kiaccugurayuei niockux guayp (mpey2oibHuKo8 u 4emulpexy20ibHUKO0B).
B noscednesnoui orcuznu u npu uzyyeHuu Opyeux npeomemos:




° UCnOIBL308aMb CBOUCMBA 2e0MeMPUYECKUX uyp 0I5 peueHus 3a0ay NPaKmu4ecKko2o Xapakmepa u 3a0ay u3 CMeNCHbIX
OUCYUNTIUH

OTHoOmeHus
Obyuarowuiicss. Hayyumcsi:
° OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUAMH: PaBEHCTBO (PUTYp, paBHBIC (PUTYPHI, PABEHCTBO TPEYTOJbHUKOB, MApalIeIbHOCTh
MPSMBIX, TEPHEHAUKYISIPHOCTD MPSAMBIX, YIIIbl MEXIY MPSAMBIMU, IEPICHANKYIISAP, HAKIIOHHAS, TPOSKITHSI.
B noeceonesnou ycuznu u npu uzyuenuu oOpy2ux npeomemos:
* CIOJIb30BAaTh OTHOUICHHUS I PEUICHUS MPOCTEUIINX 3a/1a4, BOSHUKAIOIIUX B PEATbHOM KU3HH.

Obyuarowutics noay4Um 803MOHNCHOCHbL HAYYUINbCSL

° Onepuposamv NOHAMUAMU: PABEHCMBO u2yp, pasHvie ueypsl, PAGEHCMBE0 MPeY2oibHUKO8, NAPALIeNlbHOCHb NPAMBIX,
NepPNeHOUKYIAPHOCMb NPAMBIX, Y2libl MeHCOY NPAMBIMU, NEPREHOUKYIADP, HAKIOHHAS, NPOeKyUus, no0obue guayp, nooodHvle
@uzypol, n000OHBLE MPEY2ONbHUKU,

°  npumensmo meopemy Daneca u meopemy o0 NPONOPYUOHATLHBIX OMPE3KAX NPU PeUeHUU 3a0ay,

° Xapakmepuzoeams 63aUMHOE PACHOJIONCEHUE NPAMOLU U OKPYHCHOCTU, O8YX OKPYIHCHOCMEL

B noscednesnou srcuznu u npu uzyuyeHuy Opyeux npeomemos:

UCNOIL3068AMb OMHOULEHUsL OISl peUuleHUsl 3a0ay, 603HUKAIOUWUX 8 PEaNbHOU HCUSHU.

HN3mepeHusi 1 BBIYUCICHUSA
OOyuarowuiics Hayyumcs:
°  BpINOMHATH U3MEPEHUE JJINH, PACCTOSHUMN, BEJIMUMH YTJIOB, C IOMOIIBIO HHCTPYMEHTOB JIJI1 U3MEPEHUN JIJTMH U YTJIOB;
°  TpUMEHSTH POPMYJIbI IEPUMETPA, TIJIOMIAIN, TUIOMIAN TOBEPXHOCTH OTACIBHBIX MHOTOTPAHHUKOB MPU BBIYUCIICHUSAX, KOTIa BCE
JAHHBIE UMEIOTCS B YCIIOBHM;
°  mpuMeHsTh TeopeMy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKUE COOTHOIICHUS JIJISI BBIYUCIICHUS JJIMH, PACCTOSHUM, TIJIOIIAAeH B
MIPOCTENIINX CIIydasix.
B nosceounesnoii oicusnu u npu uzyueruu 0Opy2ux npeomemos:
BBIYHUCIISATh PACCTOSHUS HA MECTHOCTH B CTaHIAPTHBIX CHUTyallUsX, TUIOMIAJAM B MPOCTEHIIMX CIy4yasx, MPUMEHSTh (POpPMYINBI B
MPOCTEUIINX CUTYyALHSIX B IOBCEIHEBHON KU3HU.




Obyuarowuiics noay4um 803MOHCHOCHb HAVYUINLCSL

°  Onepuposamv npedcmasieHUsMU 0 OIuHe, naowaou Kax eeauuurax. Ilpumenams meopemy Ilughazopa, popmynsl niowaou,
00vbeMa npu peuleHuu MHO20ULa208bIX 3a0a4, 8 KOMOPbLIX He 8ce OaHHble NPEOCMABIeHbl I6HO, A MPeOYIOm GbIYUCTEHU,
onepuposamsv 60.1ee WUPOKUM KOIUYECMBOM hOPpMY OUHDL, NAOWAOU, BbIYUCTAMb XAPAKMEPUCMUKU KOMOUHAYULl gueyp
(OKpysHcHOCMEU U MHO20V20IbHUKO8) 8bIYUCTAMb PACCIMOSHUS MeANCO)Y ueypamu, npUMeHsms mpuecoHoMmempuiecKue Gopmyivl
011 8bIYUCTICHUL 8 D0JIee CILONCHBIX CYUAAX, NPOBOOUMb GbIUUCTIEHUS. HA OCHOBE PABHOBETUKOCTU U PABHOCOCABIEHHOCMIL,

°  gopmynuposams 3a0ayu Ha BbIYUCIEHUE ONUH, NIOWAOCU U Peulamb UX.
B nosceonesnoul oxcuznu u npu uzyyeHuu Opyeux npeomemos:

* IPOBOOUNb BLIYUCIEHUS HA MECIHOCMU,

* NPUMEHAMb POPMYIbL NPU BLIYUCTEHUAX 8 CMENHCHBIX YUEOHbIX NpeOMemax, 8 OKpycaloujell 0etucmaumenbHoCmu,

I'eomeTpHuyeckue MOCTPOEHU
Obyuarnwuiics Hayyumcs.
° M3obpaxaTh TUIIOBBIE IIIOCKHE (GUTYPBI U GUTYPBI B IPOCTPAHCTBE OT PYKHU U C TOMOIIbI0 HHCTPYMEHTOB.
B noBCce/IHEBHOW KU3HH U [IPU U3YYECHUU JIPYTUX HNPEIMETOB!
BBINOJIHATH MPOCTEUIINE TOCTPOCHHSI HA MECTHOCTH, HEOOXOIMMBbIE B pEaIbHOM JKU3HH.
OnpeaeNsITh NPUOIMKEHHO KOOPAUHATHI TOYKH 10 €€ N300paKEHUI0 Ha KOOPIUHATHOM TIOCKOCTH.

Obyuanwuiics noayyum 603MOACHOCHb HAYYUMbCA:
°  Hszobpasicame ceomempuyeckue gueypvl Ho meKCmo8oMy U CUMBOJIbHOMY ORUCAHUIO,
°  c80000HO ONEPpUPOBAMb YEPMENCHBIMU UHCMPYMEHMAMU 8 HECIONCHBIX CIYUASX,
°  BbINOIHAMb NOCMPOEHUSL MPEY2OTbHUKO8, NPUMEHAMb OMOeIbHble MemOoO0bl NOCMPOEHUL YUPKYTIeM U TUHEUKOU U NPO80OUMb
npocmetiuiue Uccie008anUsl YUCIa peueHul;
°  uz06padxcamv munogvle NI0CKUe Gueypvl ¢ NOMOUBIO NPOCEUUUX KOMNbIOMEPHBIX UHCIPYMEHMO8.
B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomMemos:
* 8LINOIHAMb NpOCMeNuiUe NOCMPOEHUSL HA MECIMHOCMU, He0OX0OUMbLE 8 PealbHOL HCUSHU,
* OYEeHUBAMb PA3MEPbL PEANIbHLIX 00HEKINOE8 OKPYIHCAIOWe20 MUpQ.

Hcropust MaTeMaTUKHU
Ob6vuarwuicsa Hayyumcs.




OnuceIBaTh OTACJIBbHBIC BbIIAOIIUECA PC3YJIbTAThI, ITOJIYYCHHBIC B XO0AC PA3BUTHA MATCMATHUKHU KAK HAYKH,
3HATb IIPUMCPBI MAaTCMAaTHYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB, B CBA3U C OTE€YECTBCHHON U BCGMHpHOfI HCTOpI’IGﬁ;
IIOHUMATDb POJIb MAaTCMAaTHUKH B PA3BUTHU Poccun.

06}/'{61101/141/!126'}1 NOJAYYUNM 603MONCHOCHb HAYYUMbCA.
XapaKTCPHU30BaTh BKJIA/] BBIJAOIINXCA MATCMATHKOB B PA3BUTUC MAaTCMATHUKH U HHBIX HAYYHBIX O6HaCTeﬁ;
IIOHUMATh POJIb MATCMATHUKU B Pa3BUTHUH Poccun

MeToabl MaTEMaTHKH
O0yuarowuicsa Hay4yumcs.:

Br16uparh noaxo il K3y4eHHbI METO/ ISl PELIEHUS] U3YYEHHBIX TUIIOB MaTEMAaTUYECKUX 3a/1aY;
[IpuBOINTH MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOIIEH JEMCTBUTEIBHOCTH U IPOU3BEICHHUAX UCKYCCTBA.

Obyuanwuiics noiyyum 803MO*CHOCHb HAYYUMbCA:

Hcnonb3ys n3yuyeHHbIE METO/IbI, IIPOBOAUTD J10KA3aTEIbCTBO, BBIIIOJIHATH OIPOBEPKECHUE;

BBIOMPATH U3YyUYEHHBIE METOJIbI U UX KOMOWHAIIMY JJI PEIICHUS] MaTEMAaTHYECKUX 3a71aY;

MCIMOJIb30BaTh MATEMATUYECKUE 3HAHUS JJIs1 ONTMCAHUS 3aKOHOMEPHOCTEN B OKPYKAIOIIEH NEHCTBUTEIBHOCTH U MPOU3BEACHUSIX
HCKYCCTBa;

[IPUMEHATH ITPOCTEUILINE ITPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAMOHHBIE CUCTEMBI IIPU PELIEHUH MAaTEMaTUYECKUX
3a7a4.

9 kiace
I'eomerpuyeckne ¢purypsl
Buinycknuk nayyumca:
OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU F€OMETPUUYECKUX PUTYD;
U3BJIEKaTh HH(GOPMALIMIO O TEOMETPUUECKHX (PUTYpax, MPEJCTABICHHYIO Ha YepPTEkKaxX B SBHOM BUJIE;
OPUMEHATD JUI PEeIIeHuUs 3a7]a4 reoMeTpruueckre (hakThl, €CIIU YCIOBUS UX MPUMEHEHUS 3aaHbl B IBHOM (popme;
penaTh 3a7ja4i Ha HaXO0KJIEHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3liaM Uiu alrOpUTMaM.




B HOBCCI{HCBHOﬁ ZKHU3HHU U TTPHU M3YVYCHHNHU JPYIUX NPECAMCTOB:
HCIIOJIb30BaTh CBOMCTBA TCOMCTPHUUCCKUX CI)I/Ipr AJ1 pCICHUA THUIIOBBIX 3a/la4, BOSHUKAIOMIHNX B CHUTYyallUAX HOBC@I[HGBHOﬁ KHU3HU,

3aJiaq MMPaKTUICCKOro COACPKaHMA.

Buinycknuk nonyuum 603mM0%CHOCHb HAYYUMbCAL.

°  Onepuposamv NOHAMUIAMU 2eOMEMPUUECKUX Dueyp,

°  uzenekamov, UHMEPNPEMUPOBAMb U NPEOOPA3068bIBANMb UHDOPMAYUIO O 2EOMEMPULECKUX ucypax, npedcmasieHHyio Ha
yepmeosicax, NPUMeHsAMb 2eomempuyeckue Gaxmoi 0 peueHus 3a0ay, 8 mom yucie, npeonoaaearuux HeCKOJIbKo Wazos
peuweHus; Gopmyauposams 8 nNpOCMenuux Ciy4anx ceoUcmsed u npusHaxKu gueyp;

°  Ooxasvleamov ceomempuiecKue YmeepicoeHusl,

°  srademvb cmandapmHoll Kiaccughukayuell nI10CKux Gueyp (mpeyeoibHuUKo8 U Yemvlpexy2oibHUK0s).

B nosceonesnoti socuznu u npu uzyuenuu opyeux npeomemos:
° UCNOBL306aAMb CEOUCMBA 2eOMEMPUYECKUX ucyp OISl peuleHus 3a0ay NPAKmu4ecKko2o Xapakmepa u 3a0a4 U3 CMeNCHbIX
OUCYUNTUH

OTHoO1IEHUS
Buinycknux _unayuumcs:
°  OmnepupoBaTh Ha 0a30BOM YPOBHE IOHSATHUSIMHU: PAaBEHCTBO (UTYpP, paBHbIC (DUTYpHI, PABEHCTBO TPEYTrOJIbLHUKOB, MapaJlIeIbHOCTD
MPSMBIX, IEPHEHIUKYISIPHOCTD MPSIMBIX, YTJIbI MKy MPSIMBIMU, IEPIICHIAUKYIISAP, HAKIOHHAS, MPOCKIIUS.
B noBceHEBHOM JKU3HU U IPU U3YUCHHUH JIPYTHUX IIPEIMETOB:
KCTOJIb30BaTh OTHOILICHUS JIJIs1 PELICHUS MMPOCTEUIINX 3a/1a4, BOZHUKAIOIIUX B pealbHON KU3HU.

Buinyckuux nonyuum 603mMoiCHOCHb HAYYUNBCA

° Onepuposams NOHAMUAMU: PABEHCEO u2yp, pasuvie (hucypol, PABEHCMEO MPeY2oibHUKO8, NAPALIeTbHOCHb NPAMBIX,
NepneHOUKYIAPHOCMb NPAMBIX, Y2libl MeHCOY NPAMBIMU, NEPNEHOUKYAAD, HAKIIOHHAS, NPOeKyUsl, nodoodue ghucyp, no0oOHbIe
@ueypwvi, N000OHbIE MPEY2ONbHUKU,

°  npumenamo meopemy Daneca u meopemy o nNpONOPYUOHATLHBIX OMPE3KAX NPU PeuleHUulU 3a0ay,

° Xxapakmepu3oeams 63aUMHOE PACHOJIOHNCEHUE NPAMOL U OKPYHCHOCIU, O8YX OKPYIHCHOCMEL

B noscednesnoul sicuznu u npu uzyyenuu opyeux npeomemos.

UCNONIL308AMb OMHOWLEHUS O PeUleHUs] 3A0aY, B03HUKAIOUUX 8 PEaNbHOU JHCUSHU.




N3mepenusi u BbIYMCIECHUS

Buinycknux nayuumcs:
BrInonHATE M3MEpEHUe JJIMH, PACCTOSHH, BEIMYUH YIJIOB, C TOMOILBIO HHCTPYMEHTOB JJI1 U3MEPEHUH IJIMH U YTJIOB;
IpPUMEHATH GOPMYJbl IEPUMETPA, TUIOMAAN U 00beMa, TUIONIaJAN MOBEPXHOCTU OTIEIbHBIX MHOTOTPAHHUKOB IPHU BBIUMCICHUSX,
KOI'/Ia BCE JIaHHBIE UMEIOTCS B YCIOBUH;
npuMeHsaTh Teopemy I[ludaropa, 6a3oBbie TPUTOHOMETPUUECKUE COOTHOIICHUS JJISl BHIYMCICHUS JJIMH, PACCTOSHUM, IMJIOMIAEH B
IPOCTENIINX CIIyYasix.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaog:.
BBIYHCIIATH PACCTOSTHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIMIX, TJIOMIAU B IPOCTEHIITUX CITydasX, IPUMEHSITh GOpMYIIbl B
MPOCTEHIINX CUTYAIUSAX B TOBCEIHEBHOM )XKU3HU

Buinycknux nonyuum 603mMox4cHOCHb HAYYUMbCSL.

°  Onepuposamov npedcmasieHusMu 0 OIuHe, naowaou u obveme kax eeauuune. Ipumensms meopemy Iughazopa, popmynol
naowaou, 0o6vema npu peuteHul MHO20WA208bIX 3a0ay, 8 KOMOPbIX He 6Ce OAHHble NPe0CMAasieHbl IBHO, d MPebYIOm 6bIYUCIeHU,
onepuposamu 00J1ee WUPOKUM KOIUYEeCMEOM (OpMY OUHDL, NIOWAOU, 00beMA, BbIMUCTAMb XAPAKMEPUCMUKU KOMOUHAYULL
@ueyp (OKpysCcHOCHEl U MHO20Y20IbHUKOB) GbIYUCTISIMG PACCIMOSHUSL MENCOY (PUueypamu, RPUMEHIMb MPUSOHOMempuiecKue
Gopmybl 07151 bluUCTEHUL 8 O0JIee CLONCHBIX CYHASX, NPOBOOUMb BbIYUCLEHUS HA OCHOBE PABHOBEIUKOCIU U
PABHOCOCMABNIEHHOCIU;

NPOBOOUNb NPOCMbIE BLINUCLECHUS HA 0ObEMHBIX MeNax;
Gdopmynuposamo 3a0a4u Ha 8bIYUCTIEHUE ONIUH, NIOWAOel U 00BeMO8 U peulams Ux.
B nosceonesnoui orcusnu u npu uzyuenuu opyeux npeomemos:
* IPOBOOUND BLIMUCTCHUSL HA MECIMHOCMIL,
* NPUMEHAMb YOPMYTIbL NPU BLINUCTEHUSIX 8 CMENCHBIX YHEOHbIX NPeOMemax, 8 OKpysicaioujell 0etucmaeumenbHoCmu

(¢]

(@)

I'eomeTrpuyeckne NocTpoeHu
Buinycknuk nayuumca:

°  H300paxkaTh TUMIOBBIE IIOCKKUE (PUTYPBHI U GUTYPHI B MPOCTPAHCTBE OT PYKHU U C IIOMOIIbIO HHCTPYMEHTOB.
B noeceonesnoii ycusnu u npu uzyuyeHuu Opyzux npeomemaos:

BBITMOJIHATH MPOCTEUIIINE TOCTPOSHHSI HA MECTHOCTH, HEOOXOIUMBbIE B pEaIbHOM JKU3HH.




Buinycknuk noiyuum 803mM04CHOCHb HAYYUMbCA

°  Hzobpascams ceomempuyeckue hueypvl no meKcmosomy U CUMBOJIbHOM)Y ORUCAHUIO,

°  c80000HO ONEpUPOBAMb YePMEHNCHBIMU UHCMPYMEHMAMU 8 HECTONCHBIX CIYUASX,

°  GbINOJIHAMb NOCMPOEHUL MPEY2OTbHUKO8, NPUMEHSAMb OMOEIbHblE MEeMOObl NOCMPOEHUL YUPKYIeM U TUHEUKOU U NPO8oOUmbs
npocmetiuiue Uccie008anusl YUCia peueHut;

°  usobpasxcamv munogvle niocKue ueypol U 00beMHblEe MeNa ¢ NOMOWBIO NPOCMEUUUX KOMNLIOMEPHBIX UHCTNPYMEHMOS.

B nosceonesnoii orcuznu u npu u3y4ernuu ODVZMX npedMemoe.'
® B8blNOJIHAMb npocmeﬁmue nocCmpO€eHUsl HAd MeCmHOCmu, HeobxoouMmble 8p€CZJZbH01/7 IHCU3HU ,

® oyerueamsv pasmepovl peailbHblx 00veKmos OKpyaJicaruieco mupa.

I'eomeTpuyeckue npeodpazoBaHus
Buinycknuk nayyumces:

°  Crpouthb purypy, CAMMETPUUYHYIO JAHHOU (PUTYpE OTHOCUTENHHO OCU U TOUKH.
B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:

°  pacro3HaBaTh JABM)KEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

° pacrno3HaBaTb CHMMETPHUYHBIE (PUTYpBI B OKPYKAIOLIEM MUpE.

Buinyckuux nonyuum 603mMoicHOCHb HAYYUMbCA

°  Onepuposamv nousmuem O0BUNCEHUS U NPeoOPA308aHUsl NOOOOUS, 61A0emb NpUeMamu NOCMPOeHUs: Quayp ¢ UCNOb30BAHUEM
08UdICEHULI U NPeoOpPa308anutl N000OUs, NPUMEHAMb NOJYYEeHHble 3HAHUS U ONbIM NOCMPOEHUL 8 CMENCHbIX npeomemax u 8
PEANbHBIX CUMYAYUAX OKPYHCAIOUIE20 MUPA,

°  cmpoums gucypy, NOOOOHYI0 OAHHOMU, NONL308AMBCS CEOUCMBAMU NOO0OUSL 051 0O0CHOBAHUSL CEOUCME (huyp;

°  npumeHAmMb C80UCMBA O8UNCEHUIL OJisl NPOBEOEHUsI NPOCMEUUUX 0O0CHOBAHUL CBOUCME PUIYD.
B noscednesnou srcuznu u npu usyuenuu opy2ux npeomemos:

NPUMEHSAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb NOO0OUe 0I5 NOCMPOEHUL U GbIYUCTIEHU.

BekTOpbl M KOOPAMHATHI HA MJIOCKOCTH
Buinycknux nayuumes:




° OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSIMH BEKTOpP, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpPA HA YHUCIO, KOOPAUHATHI Ha
IIJIOCKOCTH;
°  ompenensaTh NpUOIMKEHHO KOOPAUHATHI TOUKH 10 €€ N300paKEHUI0 Ha KOOPANHATHON MIIOCKOCTH.
B noBceHEeBHOW KU3HU U NIPU U3YYECHUU JIPYTUX NPEIMETOB:
UCIIO/Ib30BaTh BEKTOPHI Ul PELLICHUS IIPOCTEUIINX 3a74a4 Ha ONPEEICHUE CKOPOCTH OTHOCUTEIBHOIO IBUKEHUS.

Buinyckuux nonyuum 603mMoiCHOCHb HAYYUINbCA

°  Onepuposamv NOHAMUAMU 8EKIMOD, CYMMA, PAZHOCMb 8EKMOPO8, NPOU3sedeHuUe 6eKMopa Ha YUCIO, Y20Il MeA*COY 8eKMOopamu,
CKANISIPHOE NPOU3edeHUe 6eKIMOPO8, KOOPOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL BeKMOPA,

°  8BINONHAMb 0EUCMBUsL HAO BeKMOPAMU (CTLOJCEHUe, BIYUMAHUE, YMHONCEHUE HA YUCIIO), BbIUUCISIMb CKANAPHOE NPoU3sedeHue,
onpeoensime 8 NPOCMEUUUX CAYUASAX Y20l MeNCOY BEKMOPAMU, BLINOIHAMb PA3IONCEHIUE 8EKMOPA HA COCMABIIouUe, NPUMEHSIMb
HOJYYUeHHble 3HAHUA 8 (hu3uKe, NOIb308AMbC POPMYIOU BLIUUCTICHUS. PACCNOSHUSL MEHCOY MOUKAMU NO U38ECTHbIM
KOOPOUHAMAam, UCNOAb308AMb YPABGHEHUS ucyp 0/ petueHuss 3a0ay;

°  npumensmb 8eKMOPbl U KOOPOUHAMBL OJIs PeUleHUs. 2e0MeMPULeCcKUX 3a0ay Ha GblYUCIeHUe OIUH, V2Tlo8.

B noscednesnou srcuznu u npu usyuenuu opyux npeomemos:
UCNONIb308AMb NOHAMUSL EKMOPO8 U KOOPOUHAM OJisl peuleHusl 3a0ay no huszuke, ceocpaguu u oOpyeum y4eoHvimM npeomeman.

Hcropust MaTeMaTUKHU

Buincyknuk nayuumcs:
OnuchIBaTh OT/IEJIbHBIE BBIAIOIINECS PE3YIbTATHI, OJYYEHHBIE B X0/I€ PA3BUTHSI MAaTEMATUKU KaK HAYKH;
3HATh IPUMEPBI MATEMATUUYECKUX OTKPBITUN U UX ABTOPOB, B CBSA3U C OTEUECTBEHHON U BCEMUPHOU UCTOPUEH;
MMOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccum.

Buinycknux nonyuum 603M0HCHOCHb HAYYUMbCAL.
XapaKTCPU30BaATh BKJIA/] BBIJAAOIINXCA MATCMATUKOB B PA3BUTUC MATCMATHKH 1 MHBIX HAYYHBIX O6HaCTeﬁ;
IIOHUMAThb POJIb MAaTCMAaTHKH B PAa3BUTHU Poccun

MeToabl MATEMATHKH
Buinycknux nayyumca:
°  BpIOupaTh NOIXOIAIINN U3YYSHHBIN METO JIJIsl PEIICHUS U3YUYCHHBIX TUIIOB MAaTEMAaTUUECKUX 3a]1ay;




[IpuBOINTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOIIEN AEMCTBUTENBHOCTH U IPOU3BEICHUAX UCKYCCTBA.

Boinycknuk noayuum 603mM0uCHOCHb HAVYUMBbCL

Hcnonb3yst n3ydeHHbIe METO/IbI, POBOIUTH JOKA3aTEIbCTBO, BBHITIOIHATH OIPOBEPIKEHUE;

BBIOMpATh N3YUCHHBIC METOJIbI M MX KOMOMHAIIUM JIJIs1 PEIICHUS MaTeMaTHYeCKUX 3a/1ay;

UCIIOJIb30BaTh MAaTEMaTUYECKHUE 3HAHUS I OMHUCAHUSI 3aKOHOMEPHOCTEN B OKPYKAIOIIEH NeMCTBUTEILHOCTU U POU3BEACHUAX
UCKYCCTBA;

PUMEHSIThH IPOCTEHIIINE IPOrpaMMHBIE CPEJICTBA M DJIEKTPOHHOKOMMYHHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUH MaTeMaTHYECKUX
3a11a4.

Conep:kanue y4eOHOIo npeaMera reoMeTpust



7 Kkjaacc

I'eomerpus
I'eomeTpuyeckue purypsi

Durypsl B reOMeTPUU U B OKPY KaloleM MuUpe
['eomerpuueckas purypa. BuyTpenusis, BHemHsas oonactu Gurypsl, rpanuna. Jluauu u 0651acTu Ha II0CKOCTU. Boimykias u
HeBbInykiIas purypsl. [Inockas u Henockas GUrypsl.

Brinenenre cBoiicTB 00beKTOB. @OpMUpOBaHUE MPE/ICTABICHUN O METapeIMETHOM NOHITHH «purypa». Touka, oTpe3ok, npsmasi, ayd,
JloMaHasi, IIOCKOCTh, YroJl, OMCCEeKTpHCca yIjia U €€ CBOMCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, OKPY>KHOCTh U Kpyr. OceBas CUMMETpUs
reoMeTpuueckux guryp. LleHTpanbHast cCHMMETpHs T€OMETPUUECKUX (QUryp.

Tpeyronpnuk. Cymma yriioB TpeyroyibHUKa. PaBHOOEAPEHHBIN TPEYTrOJbHUK, CBOWCTBA U MPU3HAKU. PABHOCTOPOHHUI TPEYTOJIbHUK.
MenuaHnsbl, OMCCEKTPUCHI, BBICOTHI TPEYTOJIBHUKOB. 3aMeuaTeIbHble TOUKU B TpEYrojibHUKE. HepaBeHCTBO TpeyrojbHUKA.
OKpy:XHOCTB, KPYT

NX anmeMeHThI 1 CBOMCTBA.

OtHowenusi. Pagencrso ¢puryp

CBOMCTBA U IPU3HAKU PABEHCTBA TPEYTOJIBHUKOB. /[ONOIHUTENBHBIE MPU3HAKN PABEHCTBA TPEYTOJNIBbHUKOB. [Ipr3Haku paBeHCcTBA
I1apajuIeIOrPaMMOB.

[MapajsieabHOCTH NPAMBIX

IIpu3Haku ¥ CBOKMCTBA MAPAIUICIIBHBIX MPSIMBIX.

Axkcuoma napamiensHocTH EBkiuaa. [lepBuuHbIe NpeacTaBIeHUs O HEEBKIIMIOBBIX T€OMETPUSX.

Ilepnenaukyaspabie NpsaMbie

[Ipsamoii yroi. [lepnenaukyisip k npsiMoi. CepeIMHHbBINA MEPIEHANKYIISIP K 0Tpe3Ky. CBONCTBA M MPU3HAKU NEPIIEHIUKYIISIPHOCTH
npsAMbIX. HakIOHHBIE, TPOEKIINU, UX CBOWCTBA.

N3mepenusi 1 BbIYMCICHUS

Bean4unbl

[Tonstue Benuuunsel. nuna. 3mepenne anunbl. EnquHUNE M3MepeHns IJMHbL. Bennuuna yria. ['pagycHas mepa yria.
N3mepenusi 1 BbIYMCICHUS
NHCTpyMEHTBI AJ11 U3MEPEHUH U MOCTPOCHUI; U3MEPEHUE U BBIUUCIECHUE YTIIOB, JIMH (PACCTOSTHUN)

Paccrosinus
Paccrostnue Mexy Toukamu. PacctostHue oT Touku 10 nipsimoid. CBOMCTBa (aKCMOMBI) IJIMHBI OTPE3Ka, BETUYMHBI yIia
I'eomeTpuyeckne MoCTPoOCHUA



["'eomeTpruyeckue NOCTPOEHUS AJIsl WILTIOCTPALIMK CBOMCTB reomeTpuieckux ¢uryp. MHcTpymenTs! mis noctpoenuit. Llupkyinp, muHelka.
[Ipocreiimmme MOCTPOSHUS ITUPKYJIEM U TUHEHKON: TOCTPOSHNE OMCCEKTPHUCHI YTIIa, IEPTIICHANKYJIIApa K MPSMOH, yIiia, paBHOTO
JAHHOMY.

[locTpoeHune TpEYroNbHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM M YIUIy MEKAY HUMH, CTOPOHE U JBYM IPUJICKAILNM K HEH yTilaM, 110
OPYTUM 3JIEMEHTaM. JTallbl PEHIEHUS 3a7a4 Ha IOCTPOEHUE.

HUcropust MaTeMaTUKH

Ot 3emnenenus k reomerpun. [ludarop u ero mkona. @anec, Apxumen. [Inaton u Apucrorens. Tpuccekuus yria. Mcropust uucna m.
3onotoe ceuenue. «Hauana» Esknupa. JI. Ditnep, H.W. JlobaueBckuii. Mictopus nsitoro nocrynara. ['eomeTpust 1 HCKYCCTBO.

8 kiace
MHOroyrojibsHuKH
YeroipexyroapHuki. [TapamnenorpamMmm, poMO, IpsIMOYTOJIbHUK, KBaapat, Tpanenus. CBOKWCTBA U MPU3HAKY NapaijiesorpaMma, pomoa,
PSIMOYTOJIBHHKA, KBagpaTa. Teopema BapuHboHa.
OKpy:KHOCTBH, KPYT
WX snemeHTHI M cBOMCTBAa. XOp/bI M CEKYIIME, UX CBOMCTBA. KacarenbHble U NX CBOMCTBA. L[eHTpaIbHbIE U BIIMCAHHBIE YIJIBI.
BrnimcanHbIe 1 ONTMCaHHBIE OKPYKHOCTH JUISI TPEYTOJIBHUKOB. BricaHHbIE U ONMCAHHBIE OKPYKHOCTH JJIS1 YETBIPEX YT OJIbHUKOB.
BreBnmcanHbie OKpYKHOCTH. PagukanbHas och.
ITono0ue
[IponopunonanbHbie 0Tpe3KH, nogodue guryp. IlonoOHsie TpeyronsHuku. [lpru3Haku nogo0ust TpeyroibHUKOB. OTHOILIEHUE IO eH
mo100HBIX (uryp. BzaumHoe pacrosioxeHue npsiMoil U OKPY>KHOCTH, IBYX OKPYKHOCTEH.
HN3mepenust M BbIYMCICHUSA
BeanunHbl
[Tonsitue BenuuuHbl. CUHYC, KOCUHYC U TAaHT'€HC OCTPOTO yIila IpSMOYTOJIbHOTO TpeyrojbHuKa. [ToHsTre o miomaau niockon Gurypsl
U ee cBolcTBax. M3Mepenue rmmomaaei. EnMHUIbBI n3MEepeHus IO N,
N3mepenusi M BbIYMCICHUS
NHCTpyMEHTBI AJ11 U3MEPEHUI U OCTPOCHMI; U3MEPEHUE U BBIUMCIIEHUE YIJIOB, JUIMH (PACCTOSIHUI), MJI0IIAeH, BEIUNCICHUE
AJIEMEHTOB TPEYTOJBbHUKOB C HCIIOJIb30BaHUEM TPUTOHOMETPUUECKUX COOTHOWIECHMM. [Inomanu. @opmyiibl omaam TpeyroiabHUKa,
napajiesorpaMma 1 ero 4acTHbIX BUJIOB, Tpanemuu, popmyia ['epona, hopmyna miom@aan BeITYKIOTO YeThIPEXYTrOJbHUKA.
Teopema [Tudaropa. [Tudaroposs! Tpokiku. TpuroHoMeTpruueCKrUE COOTHOIIEHUS B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.
Teopema IItonemest. Teopema Menenas. Teopema UeBsbl.
Paccrosinus



Paccrosinne Mexay Toukamu. Pacctosinue ot Touku A0 npsiMoid. PaccTosinue mexy gurypamu. PaBHOBeNrKHE U PaBHOCOCTABIICHHBIE
¢urypsl. CBoiicTBa (aKCHOMBI) JUTMHBI OTPE3Ka, BETUIHHBI yTJia, IIIOMaau 1 oobeMa (purypsl.

I'eomeTpuyeckue nocTpoeHust

Jlenenne oTpe3ka B JaHHOM OTHOLIEHUU. OCHOBHBIE METO/BI PEIICHUS 337]a4 Ha MOCTPOEHUE (METO/] T€OMETPUUECKUX MECT TOYEK,
METO/]I apajIeIbHOTO TIEPEHOCa, METOJI CHMMETPHUH, METO]T TO100Ms ). DTambl pEIIeHUs 3a]ja4 Ha MOCTPOCHUE.

HUcropust MaTeMaTUKH

['eoMeTpuyeckre 3aKOHOMEPHOCTH OKpYKarolero Mupa. ACTpoHoMus U reomeTpusi. UTo u kak y3Hanu AHakcarop, parocdeH u
Apucrapx o pasmepax Jlynsl, 3emnu u Connna. Paccrosaus ot 3emun 10 Jlynsl u Connna. MsmepeHue paccTossHUs OT 3€MIIU 10
Mapca.

9 kiaace

MHOTroyrojibHUKH

MHOroyroJibHUK, €ro 3JIeMEHThI U €r0 CBOMCTBA. [IpaBuIbHbIE MHOTOYTOJIbHUKH. BBIMYKIIbI€ 1 HEBBIMTYKJIbIE MHOTOYTOJIbHUKH. CymMMa
YIJIOB BBIMMYKJIOTO MHOTOYTOJIbHHKA.

Bean4unbl

[IpencraBnenre 00 00beMe MPOCTPAHCTBEHHOU (DUTYpPHI U €0 cBoMcTBaxX. M3aMepenne oObema. Enununiibl u3mepeHust 00eMOB.
N3mepenusi 1 BbIYMCICHUS

dbopMyIIbl JUTMHBI OKPY>KHOCTH | TUIOIIaau kpyra. [1nomans kpyroBoro cekropa, KpyroBoro cermexra. [lnomaas mpaBuibHOTO
MHOTOYTOJIbHUKA. TpUroHomMeTpuueckre QPyHKIuu Tynoro yria. Teopema kocuHycoB. Teopema CHHYCOB.

Pemenue TpeyronbHukoB. Bhruucienue yrioB. BeruuciaeHue BRICOThI, MEIUAHbI M OUCCEKTPUCHI TpeyTroiibHUKa. OPTOTPEYrOJIbHUK.

I'eomeTpuueckue npeodpazoBaHus

IIpeoGpa3zoBanust

[Ipencrapiienre 0 MEXNPEIMETHOM MOHATUU «IIpeoOpa3oBanuey. [Ipeodpa3oBanusi B MaTeMaTuke (B apudmeruke, anreope,
reOMETPUYECKUE MPeoOpa30BaHus).

JABuxeHust

OceBas ¥ IIEHTpaJIbHAs CHMMETPUH, TIOBOPOT U MapasuieibHbIi epeHoc. KoMmOuHamm ABMKEHHIA Ha TUIOCKOCTH U UX CBOMCTBA.
IHoxoOue kak npeodpazoBaHue

['omoretus. 'eomeTpuueckue npeoOpa3zoBaHus Kak CPEICTBO TOKA3aTEIbCTBA YTBEPKICHHUM U PellIeHus 3a/au.
I'eomeTpuyeckne MoCTPoOCHUA



OCHOBHBIE METO/IBI PELICHUS 3a]a4 HA IOCTPOECHHE ( METOJI MApAJLIENBHOIO MEPEHOCA, METOJl CHMMETPHUH). DTalbl PEILICHMS 3a7a4 Ha
ITIOCTPOCHHUE.

BekTOopbl U KOOPAUHATHI HA IJIOCKOCTH
BexkTopsl
[TonsiTue BekTOpa, AEMCTBUS HAJl BEKTOPaMH, KOJJIMHEAPHBIE BEKTOPBI, BEKTOPHBIN 0a3uc, pas3iioxkeHUE BEKTOPA 10 0a3UCHBIM
BEeKTOpaM. ENMHCTBEHHOCTD pa3iioKeHUsl BEKTOPOB MO 0A3UCy, CKAISPHOE MPOU3BEICHHUE U €r0 CBOMCTBA, UCIIOJIB30BaHUE BEKTOPOB B
busuke.

Koopaunarsl

OcHOBHBIE MIOHATHUS, KOOPAUHATHI BEKTOPA, PaCCTOSIHUE MEXTy Toukamu. KoopauHaTsl cepeiuHbl 0OTpe3Ka. Y paBHEHUs pUryp.
[IprMeHeHne BEKTOPOB U KOOPIMHAT [l PELIECHUs T€OMETPUYECKUX 3a1ay.

AddunHnas cucrema koopauHat. Paguyc-BekTopsl Touek. LleHTpona cucteMbl TOUEK.

@urypbl B IpocTpaHCTBe (00 beMHbIE TeJla)

MHororpanHuk u ero 31eMeHTbl. Ha3BaHNMs MHOTOTPaHHUKOB C Pa3HBIM ITOJIOKEHUEM U KOJIMYECTBOM IpaHeil. [lepBruunbie
MPEACTABICHUS O TUpaMUAax, NapajulelienuIenax, npusmax, chepe, mape, HUIMHIPE, KOHYCe, MX AJIEMEHTaX U MPOCTEUILINX
CBOMCTBAx
HcTopusi MaTeMaTUKH
Ponb poccuiickux yueHbIX B pa3Butuu Mmatematuku: JI.Oinep. H.W. JlobaueBckuit, I1.JI. YeOnie, C. Koanesckas, A.H. Konmoropos.
Marematuka B pa3Butuu Poccuu: [letp I, mkona MaremMaTnueckux U HaBUTallKMX HayK, pa3Butue poccuiickoro diora, A.H. Kpbuios.
Kocmuueckas nporpamma u M.B. Kengpi.



TemaTuuyeckoe MNJIAHMPOBaHHE Y4eOHOr0 MpeaMeTa

Ne Conepxxkanue yueOHOro nmpeamera Koua-Bo
n/n 4acoB
7 Knacce
1 HavanbHble reoMeTpruyecKre CBEeICHUS 13
y) TpeyronsHuKU 18
3 [TapanyenbHble psIMbIE 13
4 CooTHO1IEHNE MEXKy CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA 18
5 [ToBTOpEeHme 8
6 Htoro 70
8 knacc
1 YUeThIpE€XYyTOIbHUKN 14
2 [Tmomans 14
3 [TonoGHBIC TPEYTONBHUKH 19
4 OKpYKHOCTb 17
5 [ToBTOpenue. Pemenue 3anau 6

Uroro 70
9 knacc
1 Bekrtopsr 8




2 Merton koopiuHAT 12
3 CooTHOIIEHUS MEXKIY CTOPOHAMH U yriaMu TpeyrojbHuKa. CKalsIpHOE MPOU3BEICHHE 11
BEKTOPOB

4 JInvHa OKpY>KHOCTHU U IO Kpyra 12
5 JBrxeHUS 8
1. HauanpHbIC CBEIEHUS U3 CTEPEOMETPHH 6
2. 006 akcuomax MJIaHUMETPUHU 4
3. [ToBTOpenwue. Pemenne 3amau 6

Hroro 68

HopMmbl O11eHKY 3HAHMH, YMEHHUH U HABBIKOB YYALIUXCH 110 MATEMAaTHKE.
1. Ouenka nucomeHHBIX KOHMPOALHBIX PAOOM OOYUAIOWUXCA NO MAMEMAMUKE.
OTBeT OIleHUBAETCA OTMETKOM «5», €CIu:
o paboTa BHITIOJIHEHA MMOJTHOCTHIO;
e B JIOTMYECKHUX PACCYXKJIEHUSAX U OOOCHOBAHHUH PEIICHUSI HET MPOOEIIOB U OIMHOOK;
e B pPCIICHUHU HET MAaTEMaTHYECKUX OIMTHOOK (BO3MOKHA OJTHA HETOYHOCTh, OITUCKA, KOTOPAsi HE SBISICTCS CJICICTBUEM HE3HAHUS
WJIM HEMOHUMAaHMs y4eOHOTo MaTepurana).
OtMmeTka «4» CTaBUTCS B CICIYIOIINUX CIydasiX:
« paboTa BBIMIOJIHEHA TTOJTHOCTHIO0, HO 00OCHOBAHMS IIATOB PEIIEHUS HEIOCTATOYHHI (€CIH YMEHHE 00OOCHOBBIBATh PACCYXKACHUS
HE SIBJISJIOCH CEMAIbHBIM 00bEKTOM MPOBEPKH);
e JIOMYIIEHBI OJTHA OIMNOKA WU €CTh JIBa — TPH HET0UYETA B BRIKJIAAKAX, PUCYHKAX, YePTeKax WK rpadukax (€CIM dTH BUIBI
paboT HE ABJISIIMCH CIICIUATBLHBIM 00BEKTOM ITPOBEPKH ).
OtMeTKa «3» CTaBUTCS, €CIIH:
o JOMyIIEHO Oosiee OAHOM OMMOKHU WK 00Jiee TBYX — TPEX HEJ0UETOB B BBIKIIAJKAX, UepTEKaxX Wi rpadukax, HO 00yUJaromunCs
obnagaeT 00s3aTeIbHBIMU YMEHUSIMU TI0 TIPOBEPSIEMOM TEMe.
OtMeTKa «2» CTaBUTCS, €CIIU:



JIOTTYTIIEHBI CYIIECTBEHHBIE OITUOKH, TIOKA3aBIIKE, YTO 00yJaronuiics He o0aagaeT 00sS3aTeIbHBIMU YMEHUSIMU 110 TAaHHOU
TEME B MOJIHOU Mepe.

Yuutenb MOXKET OBLICUTD OTMCTKY 3a OpI/IFI/IHaHBHHﬁ OTBCT Ha BOIIPOC WUJINM OPUTUHAJIBbHOC PCHICHUC 3aa41, KOTOPLIC
CBUACTCIILCTBYIOT O BBICOKOM MATCMAaTU4YCCKOM PAa3BUTUH 06yqa101uer0051; 34 pCHICHHUC 0oJiee CIIOKHOM 3aJda4M Ui OTBCT Ha Ooiee
CIIOKHBIN BOIIPOC, IIPCHIOKCHHBIC O6Y‘I&IOHICMYCH JOITIOJIHHUTCIBHO IIOCJIC BBIIIOJTHCHUS UM KaKuX-JIn00 Apyrux BaHaHHﬁ.

2. Oueuka YCmHbIX omeemoe 06ylmrou4uxc;l no mamemamauke.

OtBeT OLCHUBACTCs OTMETKOU ((5)), CCJIM YUCHHUK!

IIOJTHO PAcKpbUI COZIEpKaHME MaTepuaia B 00beMe, IPeTyCMOTPEHHOM POTrpaMMOil U yUeOHUKOM;

U3JI0’KWJT MaTEpUaJl TPAMOTHBIM S13BIKOM, TOUHO MCIOJIB3YsI MATEMATHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEIEICHHON
JIOTUYECKOM NOCIIE0BATENBHOCTH;

MPaBUJILHO BBIIIOJIHWI PUCYHKH, YEPTEXKH, TPpauKH, COMYTCTBYIOIIHNE OTBETY;

MOKa3aJl yMEHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH ITPUMEPAMU, IPUMEHSTh €€ B HOBOW CUTYyal[UU MPU BBITOJIHEHUH
IIPAKTUYECKOTO 3aJaHNs;

MIPOJIEMOHCTPUPOBAJ 3HAHNE TEOPUU PAHEE U3YUYECHHBIX COIMYTCTBYIOUIUX TEM, C(DOPMUPOBAHHOCTD U YCTOMYUBOCTh
UCIIOJIb3YEMbIX IIPU OTBETE YMEHUH U HABBIKOB; OTBEYAJI CAMOCTOSITENIBHO, 0€3 HABOASAIINX BOIIPOCOB YUHUTEIIS;

BO3MOYKHBI OJTHA — JIB€ HETOYHOCTH IIPH OCBEILIEHUE BTOPOCTENEHHBIX BOIPOCOB MJIM B BBIKJIAJIKAX, KOTOPbIE YUEHUK JIETKO
HCIIPABUII TIOCIIE 3aMEYaHUS YUUTENS.

OTBeT OILICHUBAETCSI OTMETKOM «4», €CIIH:

YAOBIICTBOPACT B OCHOBHOM Tp€60BaHI/I$IM Ha OLICHKY «5», HO IIpU 3TOM UMCCT OAWH N3 HCAOCTATKOB: B U3JIOKCHUHU NOITYIICHBI
HEOOJIBIITHE HpO6CHBI, HC UCKAa3UBHICC MATCMATHYCCKOC COACPIKAHNC OTBCTA,; AOIIYIICHBI OJHUH — IBAa HCAOYCTA IIPH OCBCIICHUU
OCHOBHOTI'O COACPKaHUA OTBCTA, UCITPABJIICHHLIC IIOCJIC 3aMCUYaHUA YIUTCIIA,

AOITYIICHBI omunOKa mim 0oJee ABYX HCAOYCTOB IIPH OCBCIICHUH BTOPOCTCIICHHBLIX BOIIPOCOB UJIM B BBIKJIAJIKaX, JICT'KO
HCIIPABJICHHBIC ITOCJIC 3aMCUYAHUA YUHUTCILA.

OtMmeTKa «3» CTaBUTCS B CICAYIOUIUX CIy4dasx:

HEMOJIHO PacKpbITO COAEpKaHUE MaTepuaia (CoAep >KaHue U3JI0KEHO (PparMeHTapHO, HE BCETa MOCIEN0BATENBHO), HO
MOKa3aHo 0011iee MOHUMaHKE BOIIPOCa U POJEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIE JIJIs1 YCBOCHUSI IPOTPAMMHOI0
Marepuana (onpeneneHsl « TpeOoBaHUAMM K MATEMATUYECKOM MOJATOTOBKE YUaIIMXCs» B HACTOSIIECH MporpaMmMme Mo
MaTeMaTuKe);

MMEJUCh 3aTPYIHEHUS WK JOMYIIEHbI OIIMOKHU B ONPEIEICHUN MaTEMaTHYECKON TEPMUHOJIOTUH, YepPTEXaxX, BIKIAAKAX,
VCIIPABJIEHHBIE [TOCJIE HECKOJIBKUX HABOIAIIMX BOMPOCOB YUH TEJI;



e YUYEHUK HE CIIPABUJICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYAIMHU IPH BBITOIHEHUHU TPAKTUYECKOTO 3aJaHHS, HO BBITTOJHUII
3a/1aHus1 00513aTEILHOTO YPOBHSI CIOKHOCTH IO JaHHOU TEME;
e TIPHU JOCTATOYHOM 3HAHUH TEOPETUUYECCKOTO MaTepHalia BEISBIICHA HEOCTAaTOYHAS C(HOPMHUPOBAHHOCTH OCHOBHBIX YMEHUN 1
HABBIKOB.
OtMeTKa «2» CTaBUTCS B CIEIYIOLINUX CIy4dasiX:
e HE PacCKphITO OCHOBHOE COJepKaHUE yueOHOTO MaTepHaa;
o 00HapyXEHO HE3HAHUE YUYEHUKOM OoJibllIeH MM Hanbosee BAXKHOW YacTH Y4eOHOTo MaTepuarna;
o JIOMYIIEHBI OIMOKY B ONIPE/IETICHUU TIOHATHH, PU UCIIOJIb30BAHUU MAaTEMAaTUYECKON TEPMHUHOJIOTUH, B PUCYHKaX, YEPTEKAX
win rpaduKax, B BBIKIAKaX, KOTOPHIE HE UCIIPABIICHBI IOCIE HECKOJIBKUX HABOISIIUX BOIPOCOB YUUTETIS.
3.00uan knaccuguxkayus ouwiuoox.
[Ipu olleHKe 3HaHU, YMEHUI ¥ HABBIKOB YYalIUXCsl CJIEAYET YUUTHIBATH BCE OLIMOKH (TpyOble U HErpyObIe) U HETOUETHI.
3.1. I'pyObIMU cunTarOTCs OMUOKU: HE3HAHUE OMPEACIICHUSI OCHOBHBIX MOHATUM, 3aKOHOB, TIPaBUJI, OCHOBHBIX MOJIOXKEHUM TEOPUH,
He3HaHuEe GPopMyI1, OOLIECTIPUHITHIX CHMBOJIOB 0003HAUYCHHUM BETUYNH, CAUHUIL UX U3MEPEHUS; HE3HAHUE HAMMEHOBAHUHN €IUHUIL
W3MEpPEHUS, HEYMEHHE BBIJICIIUTh B OTBETE TJIABHOE; HEYMECHUE MTPUMEHATH 3HAHUS, AIITOPUTMBI [T PEIICHUS 3a]]a4; HEYMEHUE
JienaTh BBIBOJIBI M OO0OIICHUS; HEYMEHUE YUTaTh U CTPOUTH Tpapuku; HEYyMEHHUE MOJIb30BaThCS MEPBOUCTOUYHUKAMU, YICOHUKOM U
CIIPaBOYHUKAMU; MOTEPSI KOPHS WIIM COXPAHEHUE MOCTOPOHHETO KOPHS; OTOpackiBaHue 0€3 OOBICHEHUN OJHOTO U3 HUX;
PaBHO3HAYHBIE UM OIIMOKHU; BIUUCIUTEIbHBIC OIITMOKU, €CJIM OHU HE SBJISIOTCS OMUCKOW; IOTHYECKUE OITUOKH.

3.2. K Herpy0ObIiM ommOKam clielyeT OTHECTH: HETOUHOCTh (hOPMYITUPOBOK, ONIPEICTICHUH, TIOHSITHI, TEOPUii, BbI3BAaHHASI HEMTOJIHOTOM
0XBaTa OCHOBHBIX IIPU3HAKOB OIPEAECIIIEMOTO IMOHATHS WIM 3aMEHOU OJTHOTO - ABYX U3 3TUX IPU3HAKOB BTOPOCTETICHHBIMU;
HETOYHOCTH Tpauika; HepaIrMOHAILHBIN METOJT PEIICHUS 33a41 U HEJOCTATOYHO IIPOyMAaHHbBIN IJIaH OTBETa (HapyIlIeHHe
JIOTUKH, TIOJIMEHA OT/IEJTbHBIX OCHOBHBIX BOMIPOCOB BTOPOCTENIEHHBIMH ); HEPAIIMOHATBHBIE METOABI PAOOTHI CO CITPABOYHOM U IPYTOM
JUTEPATYPOIi; HEYMEHUE PEeIIaTh 3aJa4u, BBITIOJHATH 3a/I1aHKs B OOIIEM BUJIE.

3.3. Henoueramu SBISIOTCS: HEpAIMOHATIBHBIE MPUEMBI BRIUMCIICHUHN U TIPeoOpa3oBaHuil; HEOPEKHOE BHIMOTHEHUE 3aITUCEH,
yepTexel, cxem, rpaukoB.



