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Yposennb 06pa3oBanusi: 0CHOBHOE 00Liee 00pa3oBaHue

PaccMoTpeHo Ha 3acelaHHH
[1€Jarora4ecKoro COBeTa
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«28» aBrycra 2020r.




TosicHUTEILHAA 3aAITUCKA

Pa6ouasn nporpamMmma pa3paﬁoTaHa B COOTBETCTBMH CO CJICAYHOIIMMHA HOPDMATUBHBIMH TOKYMCHTaAMMN

1. OcHoBHas oOpa3oBarenbHas MporpaMma OCHOBHOTO obmiero oopazoBanusi MbOY «Jluneit Nel86-«IlepcniektuBa» IIpuBOImKCKOTO
paiioHa r. Ka3zanu;

2. Yyeonsiii ian MBOY «Jluneit Nel86-«IlepcnektuBa» [IpuBomxckoro paitona r. Kazanu;

3. T'onoBoii kanennapHsiii yueOnsiit rpadpux MBOY «Jluteit Nol186-«IlepcnextuBay [IpuBomkckoro paiiona r. Kazanu;

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

5. ®enepanbHbli IEpeYeHb YIYEOHUKOB, PEKOMEHIYEMBIX K MCIIOJIb30BAHUIO TIPU Pealih3alliu 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO

0011ero oOpa3oBaHus.

CoryiacHo y4eOHOMY IJIAHY HA U3y4YeHHUe YueOHOro npeamerta «l'eoMeTpus» B 00bEME 0053aTEILHOTO MUHUMYMa COJICP>KaHUS
OCHOBHBIX 00pa3oBaTe/IbHBIX MPOTPaMM OTBOJUTCS 2 4yaca B Henelto B 7, 8 u 9 kiaccax, Bcero 208 yacos

Knace KoaunuecTBo KoandyecTBO 4acoB KoandyecTBO 4acoB o
Heaeab YeTBEePTAM
7-8 35 70 1 yerBepTH — 18 yacon

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




Ilnanupyembie pe3yJabTaThbl 0CBOCHHUS Y4eOHOI0 peaMera
JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro 00pa30BaHus TOJKHbBI OTPaXaTh:

1) BocmuTanue pocCUNUCKOM rpakaHCKOW UJICHTUYHOCTH: MAaTPUOTU3MA, yBaKeHHs K OTeUeCTBY, MPOIIIOE U HACTOSIIIEE
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu; oco3HaHWe CBOEUM ATHUUECKOM MPUHAJICKHOCTH, 3HAHUE UCTOPHUH, A3bIKa, KYJIbTYPhI CBOETO
HapoJia, CBOETO Kpasi, OCHOB KyJIbTYPHOI'O Hacjaeaus Hapoa0B Poccuu u 4enoBeuecTBa; YCBOCHHE T'YMaHUCTUYECKUX, IEMOKPATHYECKUX
U TPAJAUIIMOHHBIX IICHHOCTEH MHOTOHAIIMOHAIBFHOTO POCCUICKOT0 O0IEeCTBa; BOCIIMTAHKE YyBCTBA OTBETCTBEHHOCTH U JI0JITa TIepe;T
Ponaunoir;

2) hopMUpOBaHKE OTBETCTBEHHOI'O OTHOIIECHHUS K YUEHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YUYaONIUXCS K CAMOPAa3BUTHIO U
caM000Opa30BaHMIO Ha OCHOBE MOTHUBAIIMU K OOYYEHHUIO U TO3HAHUIO, OCO3HAHHOMY BBIOOPY U MTOCTPOCHUIO JabHEUIIIeH
WHJMBUAYALHON TPAeKTOpUM 00pa30BaHUs Ha 0a3e OPUEHTUPOBKHU B MUpE Mpodeccuit u mpodecCuoHaNbHBIX MPEANOUYTEHUM, C Y4ETOM
YCTOMYMBBIX MO3HABATEIILHBIX HHTEPECOB, a TAKKE HA OCHOBE (DOPMUPOBAHUS YBAXKUTEILHOTO OTHOIICHUS K TPYAY, PA3BUTHUSI OIbITA
y4acTHs B COLIMAIBLHO 3HAYMMOM TPY/IE;

3) popMupoBaHUE IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
00111€CTBEHHON MPAKTUKH, YIYUTHIBAIOIIETO COIIUATIBHOE, KYJIBTYPHOE, I3BIKOBOE, JYXOBHOE MHOT000pa3re COBPEMEHHOIO MUPA;

4) bopMupoBaHUE OCO3HAHHOTO, YBRXKUTEIHHOTO U JOOPOKEIATEIHHOTO OTHOIICHUS K IPYTOMY Y€JI0BEKY, €r0 MHEHUIO,
MHUPOBO33PEHUIO, KYJIIBTYPE, SI3bIKY, BEPE, TPAXKIAHCKON MMO3UIMH, K HCTOPUH, KYJIbTYPE, PEJUTHUH, TPATULIUAM, A3bIKaM, IEHHOCTSIM
Hapo0B Poccuu 1 Hapo 0B MUpPa; TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C IPYTUMU JIOJIBMHU U JOCTUTAaTh B HEM
B3aMMOIIOHUMAaHUS;

5) ocBOEHHE COLIMAIIBHBIX HOPM, TIPABUJI TIOBEJACHHUS, POJICH B ()OPM COLMATBHOM KM3HU B TPYIIIAX U COOOIIECTBAaX, BKIOYAs
B3POCIIbIE U COITMAIbHBIC COOOIIECTBA; y4acTHE B IIIKOJILHOM CaMOYIIPaBJICHUN U OOIIICCTBEHHOM KU3HU B MpeJieiiaX BO3PACTHBIX
KOMIICTEHIIUH ¢ YIETOM PETHOHAIIBHBIX, STHOKYJIBTYPHBIX, COIIMATBHBIX U SKOHOMHUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPATLHOTO CO3HAHUS M KOMIIETEHTHOCTH B PELIEHUHM MOPAJIbHBIX MPOOJIEM Ha OCHOBE JTUYHOCTHOTO BHIOOPA,
dbopmMupOBaHUE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O MOBEACHUS, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHBIM
MOCTYIIKaM;

7) bopMupoBaHrEe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMHU, IETHbMHU CTAPIIETro U
MJIAJIIIETO BO3pacTa, B3pOCIBIMU B IIpoIlecce 00pa3oBaTebHOM, 00IIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIeI0BATEILCKOM, TBOPUYECKON U
JIPYTUX BUJOB JICSITEIbHOCTH;



8) popmMupoBaHue IIEHHOCTH 30POBOT0 U 0€30MacHOro 00pasa KU3HU; YCBOSHUE MPABUI HHIMBUYaIbHOTO U KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B UPE3BbIYANHBIX CUTYALMIX, YTPOKAOIIMX KU3HH U 310POBBIO JIOAEH, MPaBUJI MOBEAEHUS HA TPAHCIIOPTE U
Ha J0porax;

9) bopmupoBaHKe OCHOB PKOJIOTMYECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOT0 MBIIIJIEHUS,
Pa3BUTHE OIbITA YKOJIOTMYECKH OPUEHTUPOBAHHOM peIEKCUBHO-OIIEHOYHON U IPAKTUYECKOM NESITEIbHOCTH B )KU3HEHHBIX CUTYaIUsIX;

10) oco3HaHue 3HAYEHUS CEMbH B JKU3HU YEJIOBEKA U 00IIECTBA, IPUHATUE IIEHHOCTH CEMEITHOM KU3HH, YBAXKUTEIHHOE U
3a00TIMBOE OTHOIICHHUE K YJIEHAM CBOEH CEMbHU;

11) pa3BuTHE ACTETUUECKOTO CO3HAHUS YepEe3 OCBOCHUE XYI0)KECTBEHHOTO HaclieIusi Hapo10B Poccuu u mupa, TBOpuecKoi
NEeSATEIbHOCTH CTETUYECKOTO XapaKTepa

JUist 00yyaromuxcst ¢ HapylueHUEM ONOPHO-JIBUTaTEIbHOrO anmnapara:
1) BmageHue HaBbIKaMU MPOCTPAHCTBEHHOW U COLIMAIBHO-OBITOBON OPUEHTUPOBKY;
2) yMEHHE CaMOCTOSTEIBHO M 0€30IacHO MEpPE/IBUraThCcsd B 3HAKOMOM M HE3HAKOMOM HPOCTPAHCTBE C HCIOJIb30BAHUEM
CHEUaIbHOr0 000PYAOBaHMUS;
3) crmoCOOHOCTB K OCMBICIICHUIO U TU(DPepeHIHAMN KaPpTHHBI MUPA, €€ BPEMEHHO-IIPOCTPAHCTBEHHOW OpraHU3allNH;
4) crnocoOHOCTh K OCMBICICHHIO COLIMAIIBHOTO OKPY)KEHHs, CBOETO MECTa B HEM, MPHUHATHE COOTBETCTBYIOIIMX BO3pPACTY
LIEHHOCTEN U COLIMAJIbHBIX POJIEH.

MeTtanpeameTHble pe3yJbTaThl OCBOCHUS OCHOBHOM 00pa30BaTEIbHON MTPOTrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUSI TOJKHBI
OTPAXKATh:

1) ymeHue caMOCTOATENHHO ONPEACIISITh eI CBOEro 00yUYEeHUs!, CTaBUTh U (HOPMYJIUPOBATH JIsi ce0sl HOBBIC 3a/1aU B yueOe
Y TIO3HABATEIFHOU JESTEIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOCH MMO3HABATEIHHON IEATEILHOCTH;

2) yMEHHE CaMOCTOSITENILHO TNIAHUPOBATh MYTH JOCTH)KCHUS 1IEJIeH, B TOM YHUCIIE albTepHATUBHBIC, 0OCO3HAHHO BHIOMPATH
HauOoJsee 3¢ (HeKTUBHbBIE CIOCOOBI PEICHHS YUeOHBIX U TTO3HABATEIbHBIX 33/1a4;

3) yMeHHEe COOTHOCUTH CBOM JEHCTBUS C IJIAHUPYEMBIMHU Pe3yIbTaTaMH, OCYIIECTBIISATH KOHTPOJb CBOEH IeATEILHOCTH B
poliecce JOCTHKEHUSI pe3yiIbTaTa, ONpeAeaTh CIocoObl AEMCTBUI B paMKax MPEIJI0KEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICUCTBUA B COOTBETCTBUHU C U3MEHSIOUIEHCS CUTYalLlUEH;

4) ymeHue OlleHUBaTh MPaBUILHOCTH BBIMOJIHEHUS yUeOHOU 3a1auu, COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHUS;



5) BiasieHue OCHOBaMHU CAMOKOHTPOJISI, CAMOOIEHKH, MPUHATHUS PEIICHUI U OCYIIIECTBICHHUSI OCO3HAHHOTO BBIOOpa B yueOHOU
Y ITIO3HABATEIIbHOM JEATEIbHOCTH;

6) yMeHUeE OTpeAeNsATh MOHATHS, CO3/1aBaTh 0000IIEHNUS, YCTaHABINBATD aHAJIOTHH, KIACCU(PUITUPOBATH, CAMOCTOSITETEHO
BBIOMpATh OCHOBAHMSI U KPUTEPUU JIs KJIACCU(PUKALIMHU, YCTAaHABIMBATH IPUIUHHO-CIICCTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE
paccyxaeHHe, yMO3aK/IIoueHue (MHIYKTUBHOE, 1ETyKTUBHOE U 110 aHAJIOTMH) U JI€JaTh BHIBOBI;

7) yMeHUE cO3/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIH U CXEMBI JJIsl pEIICHUS Y4€OHbIX U
II03HABATEJIbHBIX 3a/a4;

8) CMBICIIOBOE UTEHHUE;

9) yMeHne OpraHu30BbIBATh yUEOHOE COTPYJHUUECTBO U COBMECTHYIO JIEATENBHOCTh C YUUTEIIEM U CBEPCTHUKAMU; pabOTaTh
VHAMBHUIYAJIbHO U B TPYIIIE: HAXOAUTH OOIIee pelIeHre U pa3pemiaTb KOH(IUKTH HA OCHOBE COTJIACOBAaHUS MO3ULIMN U yyeTa
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTaUBATh CBO€ MHEHHUE;

10) ymeHre 0CO3HaHHO UCIOJIb30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBUU C 33/1a4€il KOMMYHUKALIUU JJIsl BBIPAXKEHUST CBOMX
YYBCTB, MbICIIEH U IOTPEOHOCTE; INTAHUPOBAHUS U PETYIIALIMHU CBOCH EATEIbHOCTH; BIaICHUE YCTHOW U MHUCbMEHHOU peYblo,
MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;

11) popmupoBaHue 1 pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIb30BaHUS MH(OPMAIITMOHHO-KOMMYHHUKAITMOHHBIX
texHosorui (nanee UKT — koMmneTeHnm); pa3BUTHE MOTUBALIMM K OBJIAJICHUIO KYJIBTYPOU aKTUBHOT'O TIOJIb30BAHUS CIOBAPSIMU U
JOPYTUMH IIOMCKOBBIMHA CUCTEMAMHU;

12) popmupoBaHue 1 pa3BUTHE IKOJIOTUYECKOTO MBIIICHUS, YMEHUE IPUMEHSATh €T0 B I03HABATEIbHOM, KOMMYHUKaTUBHOM,
COIMAIbHOM MTPaKTUKE U MPOGECcCUOHATBHOM OPUEHTAIIHH.



IIpenmeTHble  pe3yiabTaThl M3YUYCHUS MIPeAMETHOM obsacTu "MaTtemaTnka u nHGOpMaTUKa" TOKHBI OTPaXKaTh:

1) dbopmupoBanue npeacTaBiIeHUI 0 MaTeMaTUKE KaK O METO/I€ MTO3HAHUS IEUCTBUTEIbLHOCTH, MO3BOJISIIOIIEM OIUCHIBATD U
M3y4aTh PeajibHbIEC MPOLIECCHI U SBJICHUS;

2) pa3BUTHE YMEHUM paboTaTh C y4eOHBIM MAaTEMAaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BIEKATH HEOOXOIUMYIO
uH(OPMAIUIO), TOYHO U TPAMOTHO BBIPaXKaTh CBOU MBICIIU C IPUMEHEHUEM MAaTEMATUYECKON TEPMHUHOJIOTUU U CUMBOJIMKH, TIPOBOJIUTH
KJaccudukanuu, Joruueckue 000CHOBaHUS, 10Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUM;

3) pa3BuUTHE NPEACTABICHUI O YUCIIE U YUCIIOBBIX CUCTEMAX OT HATYpaJIbHBIX J0 AEHCTBUTEIbHBIX YHCENT; OBJIaICHUE
HAaBBIKAMHU YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIYMCICHUM;

4) oBnazieHUE CUMBOJIBHBIM SA3BIKOM aJIF€Opbl, IPUEMAMH BBIITOIHEHHS TOKIECTBEHHBIX PE0Opa30BaHMIl BRIPAXKEHUMH,
pEILIEHNs YPAaBHEHUM, CUCTEM YPAaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJEIMPOBATh PEATBbHBIE CUTYAI[UU HA S3BIKE
anreOpbl, UCCIEI0BATh MOCTPOEHHBIE MOJENH C UCIIOIb30BAHUEM allllapaTta anreopbl, THTEPIPETUPOBATH MOJYYEHHBIN pe3yJIbTaT;

5) oBnazneHue cucteMoi (PyHKIMOHAIBHBIX TOHATHH, pa3BUTHE YMEHHSI HCIOIb30BATh (DYHKIIMOHAIBHO-TpauuecKue
MIPEACTABIICHUS I PELICHUS PA3IMYHBIX MATEMAaTHUECKHUX 3a4a4, U1l OITMCAHUs M AaHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

6) OBJaIeHHE TEOMETPUYECKHUM SI3bIKOM; PA3BUTHE YMEHUS UCIIOIb30BATh €r0 ISl OMKUCAHUS PEMETOB OKPYKAIOLIEr0 MUPA;
pa3BUTHE IPOCTPAHCTBEHHBIX MPECTABICHUHN, U300pa3UTENIbHBIX YMEHUN, HABBIKOB FT€OMETPHUUECKHUX OCTPOCHUH;

7) bopMupoOBaHHE CUCTEMATHUYECKUX 3HAHUH O TJIOCKUX (PUTYypax U UX CBOMCTBAX, MPEACTABICHUI O MTPOCTEUIITNX
IIPOCTPAHCTBEHHBIX TEJaX; Pa3BUTHE YMEHUN MOJCIMPOBAHUSA PEATIBHBIX CUTYAllMN Ha A3BIKE TEOMETPUH, UCCIIEN0BAHUS IOCTPOCHHON
MOJIEJIH C UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHH U TEOpeEM, arnapara aiareopbl, pelieHns FreOMeTPUYECKUX U MTPAKTUUYECKHUX 3aj1ay;

8) oBnageHNe NPOCTEUIIMMHU CIIOCOOAMU MPEACTABICHUS U aHATIN3a CTATUCTUYECKUX JAaHHBIX; (POPMUPOBAHNE NIPECTaBICHUN
0 CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B pEabHOM MHUPE U O Pa3IMUHBIX CIOCO0aX X U3YyUEHUs, O POCTEHIINX BEPOSATHOCTHBIX
MOJIEJIAX; PA3BUTHE YMEHUH U3BJIEKaTh UH(OPMAIUIO, TPEICTABICHHYIO B Ta0IMIaX, HA AUarpaMMax, rpadukax, OnUChIBaTh U
aHAJM3UPOBATh MACCHUBBI YHCIIOBBIX JAHHBIX C TIOMOLIBIO MOIXOMSIINX CTATUCTUYECKUX XapAKTEPUCTUK, UCIIOJIb30BaTh TIOHUMAHUE
BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOLIMX SIBJICHUH IIPY NIPUHATHUU PELLIECHUN;

9) pazBuTHE YMEHMIl NMPUMEHSATh U3YUYEHHBIC MOHITHUS, PE3YyJbTaThl, METOABI JJISI PEIICHUS 3aJlay MPAKTUYECKOr0 XapakTepa U
3a7la4 M3 CMEXHBIX JUCHUIUIMH C HWCIOJb30BaHMEM IMPU HEOOXOJMMOCTH CIPABOYHBIX MATEPHAIOB, KOMIIBIOTEPA, IOJIb30BAThCS
OLICHKOM Y MPUKUJIKOM MPU MPAKTUYECKUX pacyeTax.



7 kaacc

I'eomeTpuyeckue purypsl
Ob6vuaowuica Hayyumcs.:

[e]

(¢]

[e]

[e]

OmnepupoBath Ha 6a30BOM ypOBHE MOHSATUSIMHU T€OMETPUUECKUX (DUTYD;

U3BJIEKaTh HHPOPMAIIMIO O TEOMETPUIECKHX (PUTypax, IPEACTaBICHHYIO Ha YepTeKaxX B IBHOM BUJIC;
MPUMEHSTD JUISI PEIICHUs 33]]a4 FreoMeTprueckre (pakThl, €Cli YCIOBHS UX MPUMEHEHUS 3aaHbl B IBHOU (popme;
pelaTh 3aJa41 Ha HaX0XKJIEHUE T€OMETPUIECKIX BETTMYMH M0 00pa3iiaM WK aIropuTMam.

B nosceonesHoii srcusnu u npu uzyienuy Opyeux npeomemos:

HCII0JIb30BaTh CBOMCTBA ICOMCTPHUUICCKUX (1)I/Il“yp HJI pCHICHUA THUIIOBBIX 3aJdda4, BOZHUKAKOIINX B CHUTYyAIIUAX HOBCGI[HGBHOﬁ KHN3HH,
3aga4 IIPAKTHYCCKOTO COACPIKAHHNA.

06)/'{61}01/1414110}1 NOJYYUNT BO03MOICHOCHIb HAYHYUMBCA.

(e]

[¢]

C60000HO onepuposams 2eomempuiecKUMU HOHAMUAMU NPU PeuleHUU 3a0ay U NPo8edeHUU MAmMeMamuidecKux paccylcoeHul,
CAMOCMOAMENLHO POPMYIUPOBAMb ONPeOeNeHUsl 2eOMEeMPULECKUX ueyp, 8bl08U2amsb SUNOMe3bl O HOBLIX CEOLICMEAX U
NPUSHAKAX 2eOMeMPUYecKUX (hueyp u 000CHO8b16aMb UNU ONPOBEP2AMb UX, 0000UWaAMb UYL KOHKPEMU3UPO8Amyb pe3yibmamyl Ha
HO8ble K1Acchl ueyp, NPOBOOUMb 8 HECTIONCHBIX CAYUAAX KIACCUPUKayuro Gueyp no pasiuuHbiM OCHOBAHUIM,
Uccne008ams Yepmedxncu, 6KI0UAs KOMOUHayuy guayp, uzeiekams, UHMepnpemupo8ams U npeoopazosvleams UHGOpMayuio,
NpeoCmasieHHyI0 Ha YePmedHcax,
peuiams 3a0ayu 2eoMempuiecko20 CoOO0epHCAHUsl, 8 MOM YUCILE 8 CUMYAYUAX, KO20a ANOPUMM peuleHUs He cledyem sI8HO U3
YC08US, BLINOIHAMb HEOOX0OUMble 018 peuleHUs 3a0aiu OONOTHUMENbHbLE NOCMPOEHUS, UCCIE008aNMb 03MONCHOCTb
npUMeHeHUst meopem u opmyi OJisl peuleHus 3a0ay;
Gopmynuposams u 00KA3bIBAMb 2eOMEMPULECKUE YIMBEPHCOEHUS.
B nosceonesnou srcuznu u npu usyuenuu opy2ux npeomemos:

COCMABISMsb C UCNOJIb30BAHUEM CEOUCME ceomempudecKkux qbueyp mamemamuyeckue mMooeu OJis peulernu: 3a0a4 npakmuieckozco
xapakmepa u 30044 U3 CMENCHBIX ()I/lCl/;MI’lJZLIH, uccieo08amov NoOJIly4€HHble Mmooenu u UHmepnpemuposamos pesyjlbmam.

OTHOLIEHUSA
O0yuaowuica HayYumcs.:




° omepupoBaTh Ha 0Oa30BOM ypOBHE MOHATUSMU: PABEHCTBO (HUTYp, paBHBIC (PUTYPHI, PABEHCTBO TPEYTOJIBHUKOB, MapaIeTbHOCTD
NPSIMBIX, NEPHIEHANKYIIPHOCTD MPSAMBIX, YIJIbI MEXKIY MPSMBIMHU, MIEPIICHANKYIISP, HAKIIOHHAS, TPOEKIIUS.

°  BbINOIHATH U3MEPEHHE JIMH, PACCTOSHUM, BEJIMYHUH YTJI0B, C HIOMOIIBI HHCTPYMEHTOB JIJISI U3MEPEHUN JIIUH U YTJIOB;

° M300paxkaTh TUIOBBIE MIIOCKUE (DUTYPBI U GUTYPHI B MPOCTPAHCTBE OT PYKH U C MTOMOIIbIO HHCTPYMEHTOB.

B HOBCCILHGBHOﬁ ZKHU3HHU U TIPHU M3YUYCHHUHW APYIUX IPEAMCTOB:
HCIIOJIBb30BATh OTHOILICHUS IJI ITIOCTPOCHUS U UCCIICAOBAHUA MATCMATUICCKUX MOI[CJ'IGfI 00BEKTOB peaHBHOﬁ ZKHN3HHU

Obyuarowuiics noay4um 803MOHICHOCHIb HAVYUMbCSL.
°  Bnaodembv nouamuem omHouieHUs KaK Memanpeomemuuim,
°  C80000HO onepuposamv NOHAMUAMU. PABEHCMBO PUIYD, pAHble Pucypol, PABEHCMBEO MPEY20NbHUKOS8, NAPALIebHOCTb NPSIMBIX,
NEPNeHOUKYIAPHOCIb NPAMBIX, Yelbl MeHCOY NPAMbIMU, NEePReHOUKYIApP, HAKIOHHAA, NPOeKYus, UCNOIb308AMb CE8OUCMEA
pasencmea gueyp npu peuienuu 3a0au.

B nosceoduesnoii sicusnu u npu usyieruu dpyeux npedmemoe:
UCNONBb3068AMb OMHOUEHUS 0I5 nOCMpO€ErRUs U UCCTIe008AHUS MAMeMAMUYecKux mooesetl 00beKmos peaﬂbHOZZ IHCU3HU

I'eomeTpuYeckue NoCTpoeHUst

Obyuarowutics Hay4umcsi.

°  m3o00pa)kaTh TUIOBBIC IIOCKKE (GUTYPHI U (GUTYPHI B IPOCTPAHCTBE OT PYKH M C TIOMOIIBIO HHCTPYMEHTOB.
B noBce1HEBHOM JKU3HU U IIPU M3VYCHHUH JIDYTUX IIPEAMETOB:
BBITIOJTHSTD ITOCTPOCHUS HA MECTHOCTH, HCOOXOUMBIC B PEaIbHOM KU3HH.

Obyuarowuiics noaV4um 803MOHCHOCHIb HAVYUMbCSL.
°  Onepuposambs noHsimuem Habopa 271eMeHmos, ONPeoensiouuUx 2eoMempuieckyro uaypy,
°  enademb HAOOPOM MEMOO08 NOCMPOEHUL YUPKYIEeM U TUHEUKOU,
°  nmposooums aHanu3 u peanu308bl8ams IMansl peuleHus 3a0a4 Ha NOCMpoeHue.
B noscednesnou srcuznu u npu usyuyeHuu opyeux npeomemos:
°  GbINOJIHAMb NOCMPOEHUS HA MECHHOCMU,
°  oyeHusamv pamepwvl pearbHbIX 00BLEKMO8 OKPYHCAIoue20 MUpd.




I/I3Mepemm H BBIYUCJICHUA

Obyuarowutics HQy4Yumcsi.
BBITIOJTHSTH U3MEPEHUE JUTMH, PACCTOSHUN, BETUYUH YTJIOB, C TTOMOIIBI0O HHCTPYMEHTOB JIJII U3MEPECHUM JUTHH U YTIIOB;
IPUMEHSATH (POPMYJIBI IEpUMETpPa, KOTJa BCe JaHHBIC UMEIOTCS B YCIIOBUU;

B nmoBceIHEBHON )KU3HU U IIPYU U3YVYECHUH APYTUX NPEIAMETOB:
BBIYHCIIATH PACCTOSTHUSI HA MECTHOCTH B CTAH/IAPTHBIX CUTYAIUSIX, TPUMEHATH (POPMYJIIBI B TIPOCTEHIITNX CUTYAITUSX B TIOBCETHEBHOM
KU3HA

[e]

(¢]

Obyuarowuiics noay4um 803MOHCHOCHIb HAYVYUNbCSL
°  (C80000HO onepuposamv NOHAMUAMU OTUHA, 8ETUYUHA Y2lA KAK EIUYUHAMU, UCNOIb308AMb PAGHOBETUKOCb U
PABHOCOCMABNIEHHOCMb NPU peueHUU 3a0ad Ha GblYUCTeHUe,
CAMOCMOAMENLHO OPMYIUPOBAMb 2UNOME3bl U NPOBEPAMb UX 0OCMOBEPHOCHb.

B noeceonesnou sicusnu u npu uzyuenuu opy2ux npeomemos:
Cc80000HO ONepuUpPosamsb GOpMyaamMu NPU peuleHuu 3a0ad 8 Opy2ux y4eOHvlx npeomemax u npu npoeedeHuu HeodXoOUMbIX BbIUUCTeHULL
8 peanbHOU HCUZHU.

(e]

HUcTropust MaTeMaTUKH

Obyuarowuiics HaAy4umcsi:
OnuceIBaTh OTAEIBHBIC BBIIAIOIINECS PE3YJIHTATHI, TOJTYUYEHHBIE B XOJI€ PA3BUTUSI MATEMATUKU KaK HAYKU;
3HaTh IPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX ABTOPOB, B CBA3U C OTEUECTBEHHOM M BCEMUPHOU UCTOPHUEN;
MMOHUMATh POJIb MATEMATUKU B pa3Butuu Poccum.

06)/1!61}01/{4141/76'}1 NOJYYUNT BO3MOICHOCNIL HAVYUMBCA.
XapaKTCPU30BaTh BKJIAJ BbIAAIOIINUXCA MATCMATHKOB B PA3BUTUC MATEMATHUKH N MHBIX HAYYHBIX O6HaCTeﬁ;
IIOHUMATb POJIb MAaTCMATHKH B PA3BUTHH Poccun

MeToabl MaTEMaTHKH
O0yuaowuica Hayyumcs.:
BriOupath moaxoasimuii U3y4eHHbIN METO JIs pelIeHUs] U3yYeHHBIX TUIIOB MaTEMAaTUUECKUX 3a]1ay;




°  IlpuBoaWTH NpUMEPHI MATEMATHYECKUX 3AKOHOMEPHOCTEMN B OKPYXKaIOIEN JEHCTBUTEIBLHOCTH U MPOU3BEIEHUAX UCKYCCTBA.

Obyuarowuiics noay4um 603MONCHOCHb HAVYUMbCSL.

°  Hcnonwv3ys uzyuenmvle Memoowl, NPoBOOUNb O0OKA3AMEeNbCMBO, 8bINONHAMb ONPOBEPIHCEHUE;

°  gblOUpamv uzyvenHvie Memoobl U UX KOMOUHayuu OJisk peuleHuss Mamemamuyeckux 3a0au,

°  ucnonvzosamv mamemamuiecxue 3HAHUs O ONUCAHUS 3AKOHOMEPHOCMEl 8 OKpYicaroujell 0elicmeumenbHoCmu U pou3ee0eHUsx
uckyccmea,

°  npumensms npocmeuuiue NPOSPAMMHbLE CPEOCMBad U INEKMPOHHOKOMMYHUKAYUOHHbLE CUCTEMbL NPU PeULeHUU MAMEeMAMUYecKUx
3a0ay.

8 kiace
I'eomeTpuyeckue purypsol

Obyuarowuiics HaAy4umcsi:
°  OmnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU F€OMETPUUYECKUX (DUTYD;
°  u3BJIEKaTh MHPOPMAIMIO O TEOMETPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTexXax B IBHOM BHUJIE;
° NPUMEHSATH AJIS PEeLICHUS 33/1a4 TeOMeTpudYecKue (pakThl, €CIIM YCIOBUS UX MPUMEHEHHUS 3aJIaHbl B IBHOM (opMe;
°  pelaTth 3a/1a4yu Ha HaXO0XkJACHHE Nr€OMETPUUECKUX BEJIMYUH MO 00pa3iiamM WK aJropuTMam.

B noBceagHeBHOM KU3HU M NIPU M3YYEHHH APYTUX NPEIMETOB!
O HCMOJB30BATh CBOMCTBA T€OMETPUUECKUX (QUTYp JUIsl PEIICHHs TUIOBBIX 3a7a4, BO3HUKAIOUIMX B CHUTyalUsAX

HOBCC,Z[HCBHOﬁ JKU3HHU, 3aa4 IIPAKTHICCKOI'O COACPKAHMAA.

06)/'{61701/141/!1/70}1 nOIYYUN BO3MOICHOCHL HAVYUNILCAL.

°  CB80600HO onepuposamv 2eoMeMpULecKUMY NOHAMUAMY NPU peuleHUU 3a0ad U NPOBeOeHUU MAMEMAMUYecKUX pacCcyHcOeHull,

°  camocmosmensbHo QopMyIUPO8ams OnpedeneHUs 2eoOMempUuidecKux uyp, ebl08uUamy SUnoOme3vl 0 HO8bIX CBOUCMBAX U NPUSHAKAX
2eomempudeckux ucyp u 000CHO8bIBAMb UNU ONPOBEP2AMb UX, 0000Uamb UTU KOHKPEeMU3UPO8amsy pe3yibmamyl Ha HOBble KIACCbl
@uzyp, npo8oOUNb 8 HECTIOHCHBIX CYYASX KAACCUDUKAYUIO hucyp no pa3iuiHbiM OCHOBAHUAM,



uccne008ams uepmedxncu, 8KI0YAs KOMOUHayuy guayp, uzeiekams, UHMepnpemupo8ams U npeoopazoevleams UHGoOpMayuio,
NpeoCmasieHHYI0 HA YePMeNCax,
peuams 3a0auu 2eoMempuiecko2o Co0epAHCatUsl, 8 MoM YUCLEe 8 CUMYAYUSX, KO20a ANOPUMM peleHUs He cledyem 6HO U3
VCA08US, BLINOIHAMb HE0OX00uUMble OJis peulerus 3a0aiu OONOJIHUMENbHbIE NOCMPOEHUS, UCCAE08AMb 803MONCHOCHb NPUMEHEHUS
meopem u popmyn OJis peulenus 3a0a4,

Gopmynuposams u 00KA3bI8AMb 20MEMPULECKUE YIMBEEPIHCOEHUSI.

B noscednesnou srcuznu u npu usyuenuu opyux npeomemos:

COCMABIAMb C UCNOILb30BAHUEM CBOUCTE 2eOMEMPULECKUX Pueyp MamemamuyecKue Mooenu 01s peueHus 3a0a4 npaKmuiecKo2o
xapaxkmepa u 3a0a4 U3 CMeHCHbIX OUCYUNIUH, UCCTe008aMb NOIYYeHHble MOOEIU U UHMEPNPEMUPOBAmMs pe3)ibman.

OTHomeHus

Obyuarowuiicss. Hay4umcs:

OrnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMH: PaBEHCTBO (DUTYp, paBHBIC (PUTYPBI, PABEHCTBO TPEYTOJIHbHUKOB, MApaIICIBHOCTh
MPSIMBIX, TEPIEHANKYISPHOCTD MPSMBIX, YIJIbI MEXIY MPSAMBIMU, MEPICHAUKYIISAP, HAKIIOHHAS, TPOESKIIUS.

B noeceonesnoil ycu3nu u npu u3yueHuu Opy2ux npeomMentos:

* CTO0JIb30BAaTh OTHOIIEHUS JIJIs1 PEIICHUS MPOCTEUIINX 3a/1a4, BOSHUKAIOUIUX B PEabHOM KU3HU.

Obyuarowuiics noay4um 803MOHNCHOCHbL HAYYUINLCAL
Brnaoemv nonsimuem omuowieHus Kaxk MemanpeomemHuiM;
€c80600HO ONepuposamv NOHAMUAMU: PABEHCMBO Pu2yp, pasHvle Pueypol, PABEHCME0 MPey20lbHUKO8, NaAPAIelbHOCHb NPSAMBIX,
NepneHOUKYIAPHOCHb NPAMBIX, Y2llbl MeAHCOY NPAMbIMU, NEPNEHOUKYIAP, HAKIOHHAS, NPOeKyusl, no0oodue gucyp, nooobuvie guypeoi,
NnOO0OHbIE MPeY2OSIbHUKU,
UCNONIL3068AMb CEOUCMBA NOOOOUA U PABEHCEA uyp npu peueHuu 3a0ay.
B noscednesHoul ocu3nu u npu u3yyeHuy Opyeux npeomemos:
* UCNONIBL306AMb OMHOWEHUS 015 NOCMPOEHUS U UCCIe008AHUL MAMEMAMU4ecKUx mooeel 00beKmo8 peaibHOU HCUSHU.

HN3mepenusi 1 BbIYMCIEHUS
OO0yuarwuica HayYumcs.:
BrInonHATE U3MepeHue AJIMH, PACCTOSHUMA, BETUYUH YTJIOB, C TOMOIIBIO HHCTPYMEHTOB /I U3MEPEHHUM JITMH U YTJIOB;

[e]



[e]

IMPUMCHATD (I)OpMy.HbI IepuMeTpa, miomaiu, rmiomaan MIOBEPXHOCTU OTACIIbHBIX MHOT'OT'PAHHUKOB IIPU BBIYHUCJICHUAX, KOI'ld BCC
JAaHHBIC UMCIOTCA B YCIIOBUH,

(¢]

npuMeHsTh Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPUUECKUE COOTHOIIEHUS AJI BHIYMCIICHUS JUIMH, PACCTOSIHUM, TUIONIaIeH B
MPOCTEUIINX CITydasiX.

B nosceonesnoui orcusznu u npu u3y4eruu ODVZZ/DC npeOMemoei

BBEIYHCIIATh PACCTOSHUS HAa MECTHOCTH B CTaHIAPTHBIX CHUTYaIUsAX, IUIOMIAAM B MPOCTEHINHMX CIIy4asX, MPUMEHSATH (HOPMYJbl B
MPOCTEUIINX CUTyalUsIX B IIOBCEAHEBHOM KU3HMU.

06)/1!&}01/1414120}1 NOJYYUN 803MONCHOCIb HAYHYUIMBCAL .

C80600H0 onepuposams noHAMUAMU OIUHA, NIOUAOb, 00BEM, 8EIUYUHA Velld KAK 8EIUYUHAX, UCNOIb308AMb PABHOBEIUKOCTb U
PABHOCOCMABNIEHHOCb NPU PEULeHUU 3a0aY HA 8bIYUCTEHUE, CAMOCOSMENbHO NOLYYAMb U UCHOIb308AMb (YOPMYIbL OIS
8blUUCAeHUU naowadell u 00vemos Gueyp, c600600HO ONepupo8amv WUPOKUM HADOPOM YOPMYI HA BbIYUCTIEHUE NPU PeUleHUU

CJIIOJHCHbBIX 36106114, 6 MOM Yucie u 3a0ay Ha 6bIYUCTICHUE 6 KOM6Z/IHCZL!M}ZX OKDPYIICHOCMU U mpey2OJIbHUKA, OKPYIICHOCMU U
uemovlpexy2ojibHUKa, a makKoaice ¢ npumMeHenHuem mpucoHomempuu,

CAMOCMOAMENbHO POPMYIUPOBAMb 2UNOME3bL U NPOBEPSMb UX 00CMOBEPHOCHIb.
B nosceonesnou srcuznu u npu usyuenuu opy2ux npeomemos:

Cc80000HO ONepuposams GOpMyaaMu NPU peuleHuu 3a0ad 8 Opy2ux y4eoOHvlx npeomemax u npu npoeeoeHu HeodXoOUMbIX BbIYUCTeHULL
8 PeabHOU JHCUHU.

I'eomeTpuyeckue mocTrpoeHust

Obvuarowuiicsas Hayyumcsi.
(o)

N300pakath TUMOBBIE TUIOCKHE PUTYPHI U (PUTYPHI B TPOCTPAHCTBE OT PYKU U C TIOMOIIbIO HHCTPYMEHTOB.
B nnoBceiHEBHOM KU3HU U IPU U3YYECHUU APYTUX MMPEIMETOB!

BBINIOJHATH MPOCTEUIINE TOCTPOSHHSI HA MECTHOCTH, HEOOXOAUMBIE B pealbHOM KU3HH.
onpeaensTh NPUOINKEHHO KOOPAUHATHI TOUKH MO €€ U300paKeHUI0 Ha KOOPAMHATHOU MJIOCKOCTH.

06)/'{61}01/{41/[1102 NOJYYUNT 603MOICHOCNIL HAVYUMBCA.

Onepuposams nonsmuem Habopa 31eMeHmos, ONpedelaouUx 2e0MempudecKyio uzypy,
enadems HAOOPOM Memo008 NOCMPOEHUL YUPKYIEM U TUHELKOU,

npoeodumb aAHAJU3 U peaiuzoesvbledms Inansvl peuleHusl 3a0a4 Ha nocmpoeHue.



B noeceonesnou srcuznu u npu uzyyeHuu Opy2ux npeomemos.
BLINOJIHAMb NOCMPOCHUSL HA MECIMHOCTU,
OYEHUBAMb PA3MeEPbl PEATIbHBIX 00bEKMO8 OKPYICAIOUe20 MUpd.

Hcropust MaTeMaTuKH

Obyuarowuiics Hayyumcs.:
OnuceIBaTh OTEIBHBIE BBIIAIOIINECS PE3yIbTaThl, IOJIYYCHHBIEC B XO/I€ Pa3BUTUS MaTEMAaTUKU KaK HAyKH;
3HATh IPUMEPHI MATEMATUYECKUX OTKPBITHM U UX aBTOPOB, B CBSA3U C OTEUECTBEHHONW U BCEMUPHOM UCTOPUEM;
IIOHMMATh POJIb MAaTEMATUKH B pa3BUTHH Poccun.

06)/1{61}01/14141/70}1 noOJY4YUn 603MONCHOCHIb HAYYUNILCAL .
XApaKTCPHU30BaTh BKJIAJA BBIJAOIMUXCSA MATCMATUKOB B PA3BUTUC MATCMATUKHU U MHBIX HAYYHBIX O6HaCTeﬁ;
IIOHHUMAThb POJIb MAaTCMATHKHU B Pa3BUTUHN Poccun

MeToabl MAaTEeMATHKH
Obyuarowuiics HaAyyumcs.:
Br1Oupath moaxo it M3y4eHHbIA METO/ JIJIS1 PEIICHUS U3YYEHHBIX TUTIOB MaTEMaTUYECKUX 3a]1a4;
[IpuBOAUTE MpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOILIEH NEMCTBUTEIBHOCTH U NIPOU3BEICHUSAX UCKYCCTBA.

Obyuarowuiics noay4um 603MOHNCHOCIb HAYYUMbCA

Hcnonb3ys n3y4eHHbIE METObI, POBOAUTH JOKA3aTEIBCTBO, BBIITOIHATH OITPOBEPKEHUE;

BbIOMpATh U3yYEHHBIE METO/IbI U UX KOMOMHAIMY JIJIsl pELICHUs MaTeMaTHUYECKHUX 3a/1ay;

HCIIOJIb30BaTh MATEMAaTUYECKHUE 3HAHMS U1 ONUCAHUSA 3aKOHOMEPHOCTEN B OKPYKAIOIIEW NEVCTBUTEIBHOCTH U POU3BENCHUAX
HCKYCCTBA;

IMIPUMEHSTH IPOCTENIINE TPOTPAMMHBIE CPECTBA U JIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELIEHUHA MATEMATUYECKUX
3az1ay.




9 kiace
I'eomeTpuueckne GUrypsl
Buinycknuk nayuumes:
OmnepupoBath Ha 6a30BOM ypOBHE MOHSATUSIMU T€OMETPUUECKUX (DUTYD;
M3BJIEKaTh HHPOPMAIIMIO O TEOMETPUIECKHX (PUTypax, IPEACTABICHHYIO Ha YepTeKaxX B IBHOM BUJIE;
MPUMEHSTD JUISI PEIICHUs 3a/1a4 FTeOMeTprUIecKre (PakThl, €ClIM YCIOBHSI UX PUMEHEHUS 3aaHbl B IBHOU (popme;
pelaTh 3aa41 Ha HaX0XKJIEHUE T€OMETPUUECKIX BETTMUMH M0 00pa3iiaM WK aJropuTMam.
B noBceiHeBHOM JKM3HU U IPU U3YYECHUU JIPYTHUX MPEJAMETOB:
UCTIOJIb30BaTh CBOMCTBA I€OMETPUYECKUX (UTYp AJS pElICHUs] TUIIOBBIX 3a/1a4, BOZHHKAIOMIMX B CUTYAIMSIX MOBCEAHEBHOM XU3HHU,
3aJ1a4 MPaKTUYECKOTO COACPIKAHMSL.

Buinycknux nonyuum 603moicHocmsb HAYYUMbCSL.

°  (C80000HO onepuposamsv 2eomempuiecKUMU NOHAMUAMU NPU peuleHUl 3a0ad U nPo8edeHUU MAmemMamuiecKux paccylcoeHul;
CAMOCMOAMENLHO POPMYIUPOBAMb ONPedeNeHUs 2e0MeMPUIecKUx Guayp, 8bl08ucamy UNOme3vl 0 HOBbIX CEOUCMBAX U NPUSHAKAX
2eomempuieckux Queyp u 000CHO8bI8AMb UL ONPOBEP2AMb UX, 0000WaAMb UL KOHKPEMU3UPO8amy pe3yibmanmbvl Had HOGble KIACCbl
@ueyp, npo6oOUMb 8 HECIONCHBIX CAYUAAX KIACCUPDUKAYUIO Pucyp NO PA3TUYHBIM OCHOBAHUSIM,

Uccne008ams Yepmedxncu, 6KI0UaAs KOMOUHayuy guayp, uzeiekams, UHMepnpemupo8ams U npeoopazosvléams UHGoOpMayuio,
NpeoCmasieHHyI0 Ha YePMeHcax,

peuams 3a0a4u 2eoMempulecKko20 CoO0epAHCAHUsL, 8 MOM YUCTE 8 CUMYAYUAX, KO20A ANICOPUMM peuleHus He C1edyem sA68HO U3
VCI08US, BLINOIHAMb HE0OX00uMble OJis peuleHus 3a0aiu OONOJIHUMENbHbIE NOCMPOEHUS, UCCAE008aMb 803MONCHOCHb NPUMEHEHUS
meopem u hopmyn OJisl peulenus 3a0ay;

Gopmynuposams u 00KA3bIBAMb 2eOMEMPULECKUE YIMBEPHCOEHUS.

B noscednesnoul orcuznu u npu u3yyeHuu Opyeux npeomemos:

COCMAaBAMb ¢ UCNOIL308AHUEM CEOUICIE 2eOMEMPULECKUX PU2Yyp MameMamuyecKue Mooeau 015 peueHus 3a0a4 npaKmuiecko2o
xapaxkmepa u 3a0a4 U3 CMEHCHbIX OUCYUNIUH, UCCTe008aMb NOTYYEHHble MOOeIU U UHIMEPNPEMUPOBAMb Pe3)ibman.

[¢]

[¢]

OTHO1IEHUS

Boinycknux _nayuumcs:
OnepupoBaTh Ha 0a30BOM YPOBHE IMOHATUSIMHU: PABEHCTBO (UTYp, paBHbIE (DUTYpPHI, PABEHCTBO TPEYTOJbHHUKOB, MapalIeIbHOCTh
MPSMBIX, TEPHEHIUKYISIPHOCTD MPSMBIX, YIJIbI MEXKIY TIPSIMBIMU, MIEPIICHAUKYIISIP, HAKJTOHHAS, TPOCSKIIHS.

[¢]



B HOBCGI[HGBHOﬁ KHU3HHU U IIpHU U3YYCHUH OAPYIUX ITPECIMCTOB.
HCIIOJIb30BATh OTHOILICHUS IJIA PCIICHHA HpOCTCfIH.IHX 3aJa4, BOSBHUKAIOIINUX B peaanoﬁ ZKHN3HU.

Bbll’lVCKHuK NOJYYUNT BO3MOICHOCNIL HAVYUMBCAL .
Braoemwv nousmuem omuowenus kax MemanpeOMemem;

CB80000HO ONEpPUPOB8ams NOHAMUAMU. PABEHCME0 ueyp, pasHvle Gueypol, pABEHCMBE0 MPEY20IbHUKOS, NAPAIlelbHOCb NPSAMBIX,

NEePpNEeHOUKVIAPHOCHb NPAMBIX, Ylbl MeNHCOY NPAMBIMU, NEPNEHOUKYTIAD, HAKIOHHASA, NPOeKyUsl, nodobue uzyp, nodobHvle guypol,
NnOO0OHbIE MPeY2OTIbHUKU,

UCNOIL3068AMb CEOUCMBA NOOOOUS U pABEHCMBA u2yp Npu peueHuu 3a0ady.
B noeceomnesnou sicusnu u npu uzyuenuu opy2ux npeomemos:

UCNOIb306aMb OMHOWEHUS O nocmpoeHus u UCCTIe00B8AHUSA MAMEMAMUYECKUX MOoOenell 00beKmos pea]leOIZ HCU3HU.

(¢]

[e]

I/I3Mep6Hl/lﬂ H BBIYHCJICHHUA
Buinycknux _nayuumcsi:
BoInoaHATh HU3MCPCHUC NJIMH, paCCTOHHHﬁ, BCJIMYHUH YIJIOB, C IIOMOIIbIO HHCTPYMCHTOB JJIA I/IBMepCHHﬁ JJINMH U YTJIOB,

MPUMEHATh (HOPMYJIBI MEPUMETPA, TIIOWAAN U 00beMa, MJIOWAAN MOBEPXHOCTH OTAEIbHBIX MHOTOIPAHHHUKOB MPU BBIYHMCICHUSX,
KOTJ]a BCE TaHHBIE UMEIOTCS B YCIIOBHH;

npuMeHsTh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUUYECKUE COOTHOIICHUS JJI BBIUUCICHUS IJIMH, PACCTOSIHUH, TIOMACH B
MPOCTEUIINX CIydasiX.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos.

BBIYHCIISATH PACCTOSIHHUS HA MECTHOCTH B CTAaHAAPTHBIX CUTYAIHSX, IJIOIIAA B IPOCTEHINHNX CIydasiX, MPUMEHATh (POpMYIIbI B
MPOCTEUIINX CUTyallUsIX B TIOBCEAHEBHOM KU3HU

Bbl}’lVCKHuK NOJIYHYUN BO3MOICHOCMb HAYHYUINBCAL.
o

C60600H0 onepuposamv NOHAMUAMU OIUHA, NIOUWAOb, 00bEM, BETUYUNHA Veld KAK 6CTUYUHAMU, UCHOAb308ANb PAGHOBENUKOCb U
PABHOCOCMABNIEHHOCb NPU PEULeHUU 3A0aY HA 8bIYUCIEHUE, CAMOCMOSMENbHO NOJYYAMb U UCNOb3068AMb opmybl 05
8bIYUCTIeHUU naowaoeli U 00bemos ueyp, c60O00HO ONepuUpPoO8ams WUPOKUM HADOPOM POPMYI HA BbIYUCTIEHUE NPU PeUleHUU
CJLOJICHBIX 3A0at, 8 MOM YUCLE U 3A0a4 HA BbIYUCTEHUE 8 KOMOUHAYUSX OKPYIHCHOCMU U MPEY2OIbHUKA, OKPYICHOCTU U
Yemblpexy20bHUKA, A MAKICe C NPUMEHEHUEM MPUSOHOMEMPULL,

camocmosameilbHo gbopmyﬂupoeamb cunomesvl U npoeepAmsv Ux docmoeepHocmb.



B nosceduesnoui orcuznu u npu uzyyeHuu Opyeux npeomemos:
c80000HO onepuposamsv HoOpMyIaMU NPU peuleHuy 3a0ay 8 Opyeux y4ebHvIx npeomemax u npu nPoeedeHuUU HeoOX0OUMbIX GbIYUCTIeHUL
8 PeanbHOU JHCUHU.

I'eomeTpuyeckue MOCTPOEHUA
Buinycknux nayyumcs:

N300pakaTh TUIOBBIE TUIOCKUE PUTYPBI U (GUTYPHI B TPOCTPAHCTBE OT PYKU U C TTIOMOIIBI0 HHCTPYMEHTOB.
B noeceonesnoit yscuznu u npu uzyueHuu Opyzux npeomemaos:

BBITIOJTHATH MPOCTEHINNE MOCTPOSHUS Ha MECTHOCTH, HEOOXOIUMBIC B PEaTbHOM JKU3HHU.

(e]

Buinycknuk noiyuum 603mMo24cHOCmb HAYYUMBCAL
Onepuposams nonsmuem Habopa 31eMeHmos, ONpedeIsIouUx 2e0MempudecKyio uzypy,
811a0emv HAOOPOM Memo008 NOCMPOEHUL YUPKYTIeM U TUHEUKOU,

NPOBOOUMb AHANU3 U PEAU308b18AMb IMANBl PeUleHUs 340ad Ha NOCMpPOeHUe.
B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

* 8bINOJIHAMb NOCMPOEHUS HA MECMHOCTU,

* OYeHUBAMb PA3MeEPbl PEAbHbIX 00BLEKMO8 OKPYHCAIOue20 MUpd.

[¢]

(e]

(e]

I'eomeTpuyeckue npeodpa3oBaHus
Buinycknuk nayuumcs:
Ctpouts Gurypy, CAMMETPUUHYIO JaHHON (PUTYype OTHOCUTENBHO OCH U TOUKH.
B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:
pacrno3HaBaTh JBUKEHHE 0OBEKTOB B OKPYXAIOLIEM MUPE;
pacno3HaBaTh CHMMETPUYHBIE PUTYPBI B OKPY’KAIOIIEM MUPE.

o

Buinycknux nonyuum 803moacHocms Hayuumbcs:

Onepuposams 08udCEHUAMU U NPeoOPAZOBAHUAMU KAK MEMANpeOMemHbIMU NOHAMUAMU,

oNnepupoB8amv NOHAMUEM OBUNCEHUSL U NPeobpPa308anusi NOO0OUsL 051 000CHOBAHUL, CB0DOOHO 81a0emb NPUeMamit NOCMPOEHUs.
Queyp ¢ nomowbio 08UNICEHUL U NPEOOPA308AHUL NOOOOUS, A MAKHCE KOMOUHAYUAMU OBUINCEHUL, OBUNCEHUL U NPeoOPA308AHULL,




UCNONIL3068AMb CEOUCMBA OBUNCEHULL U NPeoOPA3068aHull 0I5l NPOBedeHUs: 000CHOBAHUS U OOKA3AMENbCIEA YMEEPHCOEHULL 8
2eomempuu u Opy2ux y4eoHvlx npeomemax,

NOAb308AMbCI CBOUCMBAMU OBUNCEHULL U NPEOOPA308AHUIL NPU PeUleHUU 3A0ay.

B noscednesnoul srcuznu u npu u3yyeHuu Opyeux npeomemos:

NPUMEHSAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb NOO0OUE 0151 NOCMPOEHULL U GbIYUCTIEHUI.

(¢]

BeKTOPLI H KOOPAMHATHI HA IVIOCKOCTH
Bbll’lVCKHuK HaydyumcA.
OHepI/IpOBaTI) Ha 0a30BOM YPOBHEC IOHATHAMH BCKTOpP, CyMMa BCKTOPOB, HPOU3BCACHHUC BCKTOPA Ha YHUCIIO, KOOPAWMHATHI HA
IINTOCKOCTH,
OIIPCACIIATDH HpI/I6J'IH)KeHHO KOOPpOIWHATBEI TOYKHU I10 €C I/I306pa}K€HHIO Ha KOOpHHHaTHOﬁ IITTIOCKOCTH.
B noBceIHEBHOM JKU3HU M NIPU M3VICHUH JIPYTUX IPEAMETOB:
HCIIOJIB30BAaTb BCKTOPLI HJIs1 PCIICHHA HpOCTGfIIHPIX 3a1a4 Ha OIIPCACIICHUC CKOPOCTHU OTHOCHUTCIILHOI'O ABHUKCHU .

[e]

(e]

BulyckHuk nonyuum 603M04cHOCIb HAYHUMbCA'

C80600H0 onepuposamv NOHAMUAMU 8EKMOP, CYMMA, PA3HOCMb 8EKMOPO8, NPOU3BEOeHUe BeKMOPA HA YUCILO, CKATISIPHOE
npouszgeedeHue 8eKmopos, KOOPOUHAMbI HA NIOCKOCHU, KOOPOUHAMbL BeKMOPA,

enadems 6eKMOPHLIM U KOOPOUHAMHBIM MEMOOOM HA NIOCKOCMU OJIsl peuleHUsl 3a0ay HA 8blYUCieHUe U 00KA3amenlbCmed,
BbINOIHAMb C NOMOUBIO BEKMOPO8 U KOOPOUHAM OOKA3AMENIbCMBO U38ECHBIX €M) 2eOMEMPUYECKUX hakmos (ceoticmea cpeoHUx
JIUHUT, MeopeM 0 3aMeyamenbHblX MOYKAX U m.n.) u NOyYams HOBble C8OUCMBA U3BECMHBIX Puyp;

UCNONIL3068aMb YPAGHEHUS Pueyp 018 peuleHus 3a0ad U CamoCmoamenlbHo COCMABIsIMy YPAGHEHUs OMOENbHbIX NIOCKUX (hueyp.

B noscednesnoul orcuznu u npu uzyyeHuu Opyeux npeomemos:
UCNONIL308AMb NOHAMUSL BEKMOPO8 U KOOPOUHAM OJisl peleHUs 3a0ay no usuke, ceoepaduu u Opyeum y4eoHviM npeomeman.

[¢]

Hcropusi MaTeMaTUKH

Buincyknux _nayyumca:
OnuceIBaTh OTIEIBHBIE BBIIAIOIINECS PE3YIbTATHI, OJYYEHHBIE B X0/I€ PA3BUTHS MAaTEMATUKU KaK HAYKU;
3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX ABTOPOB, B CBA3U C OTEUECTBEHHOM U BCEMUPHOMN UCTOPUEN;
IIOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccuu.

[e]

[¢]

[¢]



BbanCKHuK NOJYYUNT BO3MOICHOCNIL HAVYUMBCAL .
XapaKTCPU30BaTh BKJIA/[ BBIAAIOINUXCA MATCMATUKOB B PA3BUTUC MATCMATHUKH 1 MHBIX HAYYHBIX 06HaCTeﬁ;
ITOHUMATDH POJIb MATCMATHUKH B PA3BUTHUU Poccun

Metoabl MaTeMaTHKH
Buinycknuk nayuumcesa:
BrIOupars N0aX0IIMH U3YYEHHBIA METO ISl PEIICHUS N3YYEHHBIX TUIIOB MaTEMAaTUYECKUX 3a]1aY;
IIpuBOINTHE MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH JEHCTBUTENBHOCTH U IPOU3BEACHUAX UCKYCCTBA.

Buinycknuk nonyuum 603mMoACHOCHb HAVYUMbCSL.

Hcnonb3ysa n3ydeHHbIE METO/IbI, TPOBOJAUTD J10KA3aTEIbCTBO, BHITIOJIHATH OIIPOBEPIKCHUE;

BBIOMpATh M3YyUYECHHBIC METOJIBI M UX KOMOWHALIMM JIJIs1 PEUISHUs MaTeMaTUUECKUX 3aJ1ay;

MCIIOJB30BaTh MaTEMaTUYECKUE 3HAHUS JJIsI ONKMCAHUs 3aKOHOMEPHOCTEN B OKPYXKAIOIIEH AEHCTBUTEIHLHOCTH U POU3BEICHUSIX
HCKYCCTBA;

MIPUMEHATH TPOCTEUIIINE TPOTPAMMHBIE CPEICTBA U JIECKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMbI IIPU PEIICHUA MAaTEeMaTHYECKUX
3aJad.




Conep:xkanue y4eOHOT0 nmpeaMera reoMmeTpusi
7 Kaacce

I'eomeTpus
I'eomeTpuyeckue purypsol

Purypbl B reOMEeTPpUH U B OKPY/KAIOLIEM MHpe
['eomeTpuueckas ¢purypa. BHyTpenHss, BHenHss obnactu Gurypsl, rpanuna. JInHuy u o01acTy Ha IIIOCKOCTU. Bhimykias u
HeBbIMyKJas purypsl. [lnockas u Hemnockas Gurypsl.

Briaenenue coiictB 00bekToB. DopMHpoBaHUe NMPEACTABICHUI 0 METaPEeAMETHOM MOHATUH «purypay. Touka, oTpe3ok, npsMas, JIyd,
JIOMaHasi, IIOCKOCTh, YToJl, OMCCEKTpHCa YIJIa U €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTh U Kpyr. OceBasi CHMMETpUs
reomeTpuyeckux (uryp. LleHTpaibHass CHMMETpHs T€OMETPUUECKUX PUTyp.

Tpeyronpauk. Cymma yrioB TpeyroyibHUKa. PaBHOOEApEHHBIN TPEYrOJbHUK, CBOMCTBA U MPU3HAKU. PABHOCTOPOHHUHN TPEYTOJbHUK.
MenunaHnbl, OUCCEKTPUCHI, BBICOTHI TPEYTOJbHUKOB. 3aMeyaTelbHbIe TOUKU B TpeyrojbHuKe. HepaBeHCTBO TPEyroyibHHUKA.

OKpy:KHOCTBH, KPYT

WX 31eMEHTHI U CBOMCTBA.

OtHomenus. PaBencTBo puryp

CBolicTBa M MPU3HAKK PABEHCTBA TPEYTOJBHUKOB. J[ONOJHUTEIbHBIE IPU3HAKY PABEHCTBA TPEYTOJBbHUKOB. [Ipr3Haku paBeHCTBA
11apajuIesIorpaMMoOB.

I[HapajieIbHOCTH NPSAMBIX

[Ipu3Haky 1 CBOMCTBA MAPAJUICIBHBIX MPSIMBIX.

Axkcuoma napasuienbHocTH EBKinza. IlepBruHble IpeICTaBICHUs O HEEBKIIMOBBIX TEOMETPHSIX.

IlepnenaukyasipHble NPAMbIe

[Ipsimoii yrodr. [lepniennukyisap k npsiMoi. CepeIHHBIN NMEPIICHANKYIISIP K OTpe3Ky. CBOMCTBA M MPU3HAKU NEPIEHAUKYIISIPHOCTH
npsAMbIX. HakJIOHHBIE, IPOEKLINU, UX CBOMCTBA.

HN3mepenust ¥ BIYMCICHUS

Beauunnbl

[Tonsarue Bennunnekl. nuna. M3mepenne qiunbl. EquHUb n3Mepenns IMHbl. Bennunna yriua. [ pagycHas mepa yria.
HN3mepeHnust ¥ BbIYMCICHUS

NHCTpyMEHTBI 151 UBMEPEHUHN U TOCTPOCHUI; U3MEPEHUE U BBIYUCIIEHUE YTJIOB, JUIUH (PACCTOSHUM )



Paccrosinus

Paccrosinue Mexay Toukamu. PaccrosiHue ot Touku 10 npsiMoil. CBOICTBa (aKCHOMBI) JUIMHBI OTPE3Ka, BEIUUYHMHBI yTria
I'eomeTpHYecKkue NOCTPOCHUs

["'eoMeTpuyeckre NOCTPOEHUS I WIUTIOCTPALIMN CBOMCTB reoMeTpuueckux guryp. MHcTpymeHTsI Juis noctpoenuil. Llupkyiib, nuHeika.
[Tpocreiiye nocTpoeHUs: HUPKYJIEM U TUHEHKON: TOCTpOEHHE OMCCEKTPUCHI YIJIa, NEPIIEHANKYJIApa K IPsSMOH, yria, paBHOTO
JAHHOMY.

ITocTpoeHne TpeyroJbHUKOB 110 TPEM CTOPOHAM, IBYM CTOPOHAM M YIUIy MEXIy HUMH, CTOPOHE U ABYM IIPUJICKAIIUM K HEH yIiiaM, 110
JOPYTUM 3JIEMEHTaM. DTalbl PEIICHUs 3a4a49 Ha IOCTPOEHUE.

HcrTopust MaTeMaTuKH

Ot 3emuienenus k reomerpun. [ludarop u ero mkona. @anec, Apxumen. Ilnaron u Apucrorens. Tpuccekuus yria. Ucropus yucna m.
3onoroe ceuenue. «Hauana» EBkiupna. JI. Diinep, H.W. JlobaueBckuii. Mictopus nsatoro nocrynara. ['eoMeTpus 1 HCKYCCTBO.

8 kirace
MHOroyrojibHUKHU
YeTsipexyronapHuku. [lapamienorpamm, poM0, NpsMOYToJIbHUK, KBaapaT, Tpanenus. CBONCTBA U MPU3HAKY NapajuieiorpaMma, poMoa,
MpsAMOYTOJIbHHKA, KBajipaTa. Teopema BaprunboHa.
OKpyXHOCTB, KPYT
HX s351eMeHThI 1 CBOMCTBA. XOPJbI U CEKYIIUE, NX CBOWCTBA. KacarenbHble M UX CBOKWCTBA. LIeHTpaibHbIC U BIIMCAHHBIE YIJIbI.
BrincanHble 1 OnKcaHHbIE OKPYKHOCTH JUISl TPEYTOJIbHUKOB. BIICaHHBIE U ONMCAaHHbBIE OKPYKHOCTH ISl YETBIPEXYT OJIbHUKOB.
BueBnincannbie OKpyKHOCTH. PajnkanbHas och.
IMoxooue
[IponopimonaneHbie 0Tpe3ku, nogodue guryp. [logoOusie Tpeyroasauku. [IpusHaku nomodus TpeyroabHUKoB. OTHOIICHHUE TUIONIAIeH
no00HBIX (uryp. BzaumHoe pacrosnoxeHue npsiMoil U OKPY>KHOCTH, IBYX OKPYKHOCTEH.
N3MepeHnsi 1 BbIYUCJICHUS
Beauunnbl
[Tonstue Benuuunbl. CUHYC, KOCUHYC U TAHT€HC OCTPOTO yTIJia MPSIMOYTOJIbHOTO TpeyroyibHuKa. [loHsTHE 0 TUIoMau II0CKON (QUTYPHI
U ee cBoucTBax. Mzmepenue miomanaen. EAMHUIBI U3MEPEHUS TUIOLIAIN.
N3MmepeHusi M BHIYUCICHUS
NHcTpyMeHTHI 1Sl U3MEPEHUH U OCTPOCHMI; U3MEPEHUE U BBIUKCIIEHUE YTJI0B, IJUH (pacCTOSHUMI), MIIONIA/IeH, BEHIYMCIICHHUE
AJIEMEHTOB TPEYTOJIbHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOMIEHUH. [Iimomanu. @opmMyIbl omaay TpeyrojibHUKA,
napajiesiorpaMma M €ro 4acTHBIX BHJIOB, Tpanenuu, popmyina ['epona, popmMyra miomnaam BEITYKIOTO Y€ThIPEXyTrodbHUKA.



Teopema ITudaropa. ITudaroposst Tpoiiku. TpUroHOMETPUYECKNE COOTHOUICHHSI B IPSMOYTOJIbHOM TPEYTOJIbHHKE.

Teopema IITonemes. Teopema Menenas. Teopema Yessl.

Paccrosinus

Paccrosiaue mexny Toukamu. Paccrosiaue ot Touku a0 mpsamoit. Pacctosane mexay ¢purypamu. PaBHOBENMKIE 1 paBHOCOCTaBICHHBIC
¢burypsl. CBoICTBa (AaKCHOMBI) JUTMHBI OTPE3Ka, BEJIMYHUHBI yTJia, IUIOMaau 1 00beMa (Urypsl.

I'eomeTpu4ecKkue NOCTPoOeHUs

Jlenenuie oTpe3ka B JaHHOM OTHOIIEHUU. OCHOBHBIE METObI PEIICHHMS 33]a4 Ha MTOCTpOeHUE (METOJT TEOMETPUUYECKUX MECT TOUEK,
METO/1 MapajieTIbHOTO IEPEHOCa, METO/I CHMMETPUH, METO]T TOA00MS ). DTambl pelIeHus 3a/a4 Ha OCTPOCHHUE.

HcrTopust MaTeMaTuKH

['eomeTpryeckue 3aKOHOMEPHOCTH OKPYKAIOIIET0 MUpa. ACTPOHOMHUS U reoMeTpusl. UTo U Kak y3Hasu AHakcarop, OpaTtocdeH u
Apwucrapx o pasmepax Jlynsl, 3emnn u Connua. Paccrosaus ot 3emun 1o JIynsl u Connua. MsMepenne paccTosHuUS OT 3€MIIH 10
Mapca.

9 KJjacce

MHOroyroJLbHUKHU

MHOTOYTOIBHUK, €r0 AIEMEHTHI U €ro cBocTBa. [IpaBuIbHBIC MHOTOYTOJILHUKH. BBIMMyKITbIE M HEBBIMYKIIbIE MHOTOYTOJIBHUKH. CymMmMa
YTJI0B BBIMYKJIOTO MHOTOYTOJILHUKA.

Bean4uHbl

[IpeacraBnenue 06 oObeMe MPOCTPAaHCTBEHHOM (UTYPHI U ero cBoiicTBax. U3mepenne oobema. Enunuiibl uamepenust 00beMoB.
HN3mepeHus U BLIYUCTEHUS

(bopMyJIBI TMHBI OKPY>KHOCTH U TUIoIIaau kpyra. [lmomans KpyroBoro cekropa, KpyroBoro cermenTa. [momanb npaBuibsHOTO
MHOTOYTOJIbHUKA. TpUroHoMeTpuyeckue PyHKIUU Tymoro yria. Teopema KocuHycoB. Teopema CUHYCOB.

Pemenue TpeyronsHuKoB. BerauciaeHue yriioB. Beraucienne BBICOThI, MEIUAHbBI M OMCCEKTPUCHI TPEYToabHUKA. OpTOTPEyTrONbHUK.

I'eomeTpuueckue npeodpa3oBaHus

IIpeoOpa3oBanust

[IpencraBieHre 0 MEKIPEIMETHOM MOHATUU «IIpeoOpazoBanuey. [IpeobpasoBanus B MaTeMaTuke (B apudmeruke, anreope,
reoOMEeTpUYECKUEe MPeoOpa30BaHuUs).

JABuxenus

OceBas 1 IEHTpaIbHAsi CAMMETPHH, IOBOPOT U MapaJIebHBIN NTepeHoc. KoMOnHanmm NBM>KEHHU Ha TIIIOCKOCTH M UX CBOMCTBA.



IHoxoOme kak npeodpa3oBanue

['omotetus. ['eomeTpudeckue npeoOpazoBaHus KaKk CPEICTBO J10KA3aTEIbCTBA YTBEPXKICHUHN U PEIICHHUS 3a/1a4.
I'eomeTpHYecKkue NOCTPOCHUs

OcCHOBHBIE METO/IbI pELIEHUS 33]1a4 Ha MOCTPOECHHE ( METO/I MapaJIEIbHOTO IEPEHOCA, METO/I CHMMETPHUH ). DTaIlbl pELICHUS 33]1a4 Ha
MIOCTPOCHHUE.

BekTOpbI M KOOPAUHATHI HA IJIOCKOCTH
BexkTopbl

[TonsiTue BekTOpa, NEUCTBUS Ha/l BEKTOPAMHU, KOJUTMHEAPHbIE BEKTOPBI, BEKTOPHBIN 0a3uC, pa3iiokeHUe BEKTOPa M0 Oa3uCHBIM
BeKkTOpaM. EMHCTBEHHOCTH pa3iioKeHHUs] BEKTOPOB MO 0a3ucy, CKaIsipHOE MPOU3BEJICHUE U €TI0 CBOMCTBA, UCIIOJIb30BaHUE BEKTOPOB B
buzuke.

Koopaunarsl

OCHOBHBIE MMOHATHSA, KOOPIMHATHI BEKTOPA, PACCTOSIHUE MEX 1y Toukamu. KoopauHaThl cepeiluHbl OTpe3Ka. Y paBHEHUS QUTyp.
[IprMeHeHne BEKTOPOB U KOOPJAWHAT JUISl PEIIEHUs TEOMETPUYECKUX 3a1a4.

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

@urypbl B IPOCTPAHCTBE (00 bEMHBIE TeJIA)

MHOrorpaHHuK ¥ ero 31eMeHTsl. Ha3BaHus MHOTOTPaHHHUKOB C Pa3HBIM ITOJIOKEHUEM U KOJIMYECTBOM IpaHei. [lepBuunbie
IPEICTABICHUS O TUpaMUaax, NapajulesienuIeax, npusmax, chepe, mape, MUWIHHIPE, KOHYCEe, UX 3JIEMEHTaX U MPOCTEHIINX CBOMCTBAX
Hcropusi MaTeMaTUKH
Ponb poccuiickux yuensix B pa3Butuu matematuku: JI.Oinep. H.W. Jlobauesckuii, I1.JI. YebnimeB, C. KoBanesckas, A.H. Konmoropos.
Maremaruka B pazButuu Poccuu: Iletp I, mkona maremMaTriueckuxX U HaBUTalKMX HayK, pa3BuTHe poccuiickoro diora, A.H. Kpbuios.
Kocmuueckas nporpamma u M.B. Kenapim.



TemaTuuyeckoe MIaHMPOBaHNe Y4eOHOr0 MpeIMeTa

Ne Conep:kanue y4eOHOIo npeamera Koua-Bo
n/n 4acoB
7 Knacce
1 HavanbHble reoMeTpUYECKHUE CBEICHUS 13
y) TpeyronbHUKH 18
3 [lapannenbHble psMbIe 13
4 CooTHoLIEHNE MEKy CTOPOHAMH M YIJIAMU TPEYTOJIbHUKA 18
5 [ToBTOpEeHME 8
6 Hroro 70
8 knacc
1 UeThIpEXYTOIbHUKA 14
2 [Tnomanp 14
3 [TomoGHBIE TPEYTONBHUKA 19
4 OKpyKHOCTb 17
5 [ToBTOpenue. Pemenne 3amau 6

Uroro 70
9 knacc
1 BekTopsl 8




2 Mertona koopiuHAT 12
3 CoOTHOIIIEHUSI MEXTy CTOPOHAMH H YIIIaMUu TpeyroybHuka. CKalsipHOE POU3BEACHHE 11
BEKTOPOB

4 JlTMHa OKpPY>KHOCTHU W TUIOAAb Kpyra 12
5 JBrxeHus 8
1. HavanbHblie cBeIeHUS 3 CTEPEOMETPUH 6
2. O06 akcuomax IJIaHUMETPUU 4
3. [ToBTOpenue. Pemenue 3amau 6

Hroro 68




HopMmbl OleHKHM 3HAHUN, YMEHUI M HABBIKOB Y4YAalIUXCH 110 MAaTeMaTHKe.
1. Ouenka nucomeHHbIX KOHMPOIbHBIX PAOOM OOYUAIOWUXCA NO MAMEMANUKE.
OTBET OILIEHUBAETCSI OTMETKOU «5), €CIIH:
¢ paboTa BHIMIOJHEHA MTOJIHOCTHIO;
e B JIOTHYECKHX PACCYXIECHUIX U 000CHOBAHUH PEIICHUS HET MPOOEIOB U OIMHOOK;
e B PCIICHUHU HET MaTeMaTHYECKUX OIIMOOK (BO3MOKHA OJTHA HETOYHOCTh, OMKCKA, KOTOpast HE SIBJISICTCS CJICACTBUEM HE3HAHMS
WJIM HETTIOHMMAaHMS y4eOHOro MaTepuana).
OtMmeTKa «4» CTaBUTCS B CIACAYIONIUX CIydasx:
o paboTa BHITIOJTHEHA MTOJTHOCTHIO, HO 0OOCHOBAHMS IIIarOB PEIICHHS HEJOCTATOYHBI (€CTM YMEHHE 000CHOBBIBATh PACCYKICHUS
HE SIBJISUIOCH CTIEIUAIbHBIM 00BEKTOM IPOBEPKH);
e JIONYIICHBI OJTHA OITMOKA UK €CTh JIBa — TPU HEJIOUETA B BHIKJIQ/IKAX, PUCYHKAX, UepTekKax Wi rpadukax (€ciau 3T BUJIbI
padoT HE SABISIUCH CIIEHUATIBHBIM 00BEKTOM IPOBEPKH).
OtMmeTKka «3» CTaBUTCS, €CIIU:
e JIOMYyIIEHO O0Jiee OAHON OMMOKM WK 00Jiee ABYX — TPEX HEJ0UETOB B BBIKJIAJIKaX, UepTexKax WK rpadukax, HoO 00ydarouuncs
oOnagaeT 00s3aTeIbHBIMU YMEHUSIMU 110 POBEPSIEMON TEME.
OTMeTKa «2» CTaBUTCS, €CIIH:
e JIONYIIEHBI CYIIECTBEHHbIE OIMOKH, MTOKA3aBIIIKNE, YTO OOyJaromuiicss He 00JiaaeT 00s3aTeIbHBIMU YMEHUSAMHU 110 TAaHHOU
TEME B TIOJIHOW MepeE.

Y4auTesb MOKET MTOBBICUTh OTMETKY 32 OPUTMHAJIBHBIA OTBET HA BOIIPOC WJIM OPUTMHAIIBHOE PENICHUE 3a/1a4H, KOTOPbIE
CBHJICTEJILCTBYIOT O BBICOKOM MaTE€MaTHYE€CKOM Pa3BUTHH OOYJaIOIIEeToCs; 3a pelIeHre 00Jee CI0KHOM 3aa4M WIIM OTBET Ha OoJiee
CJIO’KHBIM BOMPOC, IPEIIOKESHHBIC 00yYarOIIEMYCs JOTIOJHUTEIBHO MOCIIC BHITOIHEHNS UM KaKUX-THO00 IPYTUX 3aIaHui.

2. OueHKa yCmHbIX OMEem o6 00yHaouuxca no Mamemamuxe.
OTBeT OLICHUBAETCSI OTMETKOM «5», €CIIU YUCHUK:
¢ TIOJIHO PACKPBUI COJIepKaHUE MaTepualia B 00beMe, MPeyCMOTPEHHOM MPOrpaMMOi U yUeOHUKOM;
e UBJIOKWJI MaTE€pUAJl TPAMOTHBIM SI3IKOM, TOYHO UCIIOJIb3YSI MATEMATUYECKYIO0 TEPMUHOJIOTUIO U CUMBOJIMKY, B ONPEACIEHHON
JIOTMYSCKOM TTOCIEI0BATCIbHOCTH;
e TPABUJILHO BHIMOJHWI PUCYHKH, YEPTEKHU, TpadUKH, COMYTCTBYIOIINE OTBETY;
e TIOKA3aJl YMEHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU TPUMEPAMHU, IPUMEHSITH €€ B HOBOW CUTyallu PH BHITIOJIHEHUU
MPAKTUYECKOTO 3aJIaHUS;
e TMPOJEMOHCTPUPOBAJ 3HAHUE TEOPHUH PaHEE N3YUCHHBIX COIYTCTBYIOMIUX TeM, CPOPMUPOBAHHOCTh U YCTOMUHUBOCTh
UCITIOJIb3yEMbIX TIPH OTBETE YMEHUI M HABBIKOB; OTBEYAJI CAMOCTOSITENIHO, 0€3 HAaBOASIIIUX BOMIPOCOB YUUTEIIS;



e BO3MOXKHBI OJIHA — JIB€ HETOYHOCTH MPU OCBEIIEHUE BTOPOCTEIICHHBIX BOIIPOCOB MJIM B BBIKJIA/IKAX, KOTOPHIE YUEHUK JIETKO
UCITpaBWJI MOCTIE 3aMEUYaHUsl YUUTEIIS.
OTBET OILIEHUBAETCSI OTMETKOU «4», €CIIH:

e YIOBJETBOPSET B OCHOBHOM TPEeOOBAHUSIM Ha OLIEHKY «5», HO MPU 3TOM UMEET OJIUH U3 HEJOCTATKOB: B U3JIOKEHUU JIOMYIICHBI
HEeOOJIbIINE TPOOEITbI, HE HCKAa3HUBIIIEe MATEMAaTHUYECKOE COAepKaHue OTBETA; AOIMYIIEHBI OJIUH — JBa HEJAOYETa IPU OCBELICHUU
OCHOBHOTO COJIEp>KaHUsI OTBETA, UCIIPABJICHHBIE MTOCIIEC 3aMEUYaHUS] YUUTES;

o JIOMYLIEHBI OITMOKA WK 00Jiee BYX HEI0YETOB MPU OCBEIICHUH BTOPOCTENIEHHBIX BOMPOCOB WM B BBIKJIAJIKaX, JETKO
UCITpaBJICHHBIC MTOCIIEC 3aMEYaHUs yUUTEs.

OtmMmeTka «3» CTaBUTCS B CIEAYIONIUX CIydasX:

¢ HETOJHO PacCKPBITO COJEepKaHUE MaTepHaia (coliepkaHue U3JI0KEeHO GparMeHTapHO, HEe BCETIa MOCIE0BaTENbHO), HO
MOKa3aHo 001liee MOHMMaHUE BONPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE JUIsl YCBOEHHUS TPOTPAMMHOTO
Matepuaina (onpenaeseHsl « TpeboBaHUSIMH K MaTEeMaTHYECKOM MOJTOTOBKE yUAIIMXCs B HACTOSIIEH TporpaMMe Mo
MaTeMaTHKe);

e HMMEJUCH 3aTPYHCHUSI WM JIOMYIIEHBI OIIMOKHU B ONPEACICHUN MaTeMaTHYECKOM TEPMUHOJIOTUH, YePTEkKaX, BhIKIIAIKAX,
UCITPaBJICHHbBIE MTOCJIE HECKOJBbKUX HABOSAUIUX BOIIPOCOB YUH TEJIS;

e YYEHHUK HE CIIPABUJICS C MPUMEHEHUEM TECOPUU B HOBOUW CUTYAIMU IIPHU BHIIIOJHEHUU MTPAKTUYECKOTO 3aaHusl, HO BBITTOJIHIII
3aJlaHus 00513aTE€TLHOT0 YPOBHS CJIOKHOCTH 10 JAHHOU TEME;

e TMpPHU JOCTATOYHOM 3HAHHUH TEOPETHUYECKOTO MaTepuala BhISIBIIEHA HEAOCTATOYHASI CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUHN U
HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIONIUX CIydasx:

e HE PaCKpBITO OCHOBHOE COJIep>KaHnEe yUeOHOro MaTepuania;

o 00HapYXEHO HE3HAHUE YUYEHHUKOM OOJIbIlIeH MM Harbosiee BAXKHON YaCTH Y4eOHOTO MaTepuarna;

e JIOMYIIEHBI OITMOKY B OTMPE/ICTICHUYU TIOHSTH, PU UCTIOJIb30BAHUU MAaTEMAaTUYECKON TEPMUHOJIOTHH, B PUCYHKAX, YePTEkKAX
WU TpaduKkax, B BBIKJIaJKaX, KOTOPbIC HE UCTIPABJIECHBI MOCIIE€ HECKOJIBKUX HABOAIIUX BOMPOCOB YUUTEIS.

3.00wana knaccuguxkayua ouminoox.

[Ipu olieHKe 3HaHUN, YMEHUI 1 HABBIKOB YUYAIIUXCSl CIEAYET YUUTHIBATH BCE OIMOKHU (TpyOble U HErpyOble) U HETOUETHI.

3.1. I'pyObIMU cUMTAIOTCS OMIMOKU: HE3HAHWE ONPEACIICHUSI OCHOBHBIX TIOHATHUM, 3aKOHOB, ITPaBUJI, OCHOBHBIX MOJIOXKEHUN TEOPHUH,
He3HaHue popMyI1, OOUIETPUHATHIX CUMBOJIOB 0003HAYECHUM BEIMYMH, €AMHUI] UX U3MEPECHUS; HE3HAHWE HAMMEHOBAHUM €TMHUIL
M3MEPEHUS, HEYMEHUE BBIJICIUTh B OTBETE IJIaBHOE; HEYMEHUE TPUMEHSITh 3HAHUS, aJITOPUTMBI JJIs pEIICHUs 3a]1a4; HEYMEHHE
JieaTh BBIBOJIBI 1 00OOIIEHUS; HEYMEHNE YUTATh U CTPOUTH rpadMKu; HEYMEHHE MOJIh30BaATHCS MEPBOMCTOYHUKAMU, YYCOHUKOM U



CIPAaBOYHUKAMU; TIOTEPsI KOPHS WIIK COXPAHEHHE MTOCTOPOHHETO KOPHS; 0TOpachiBaHue 0e3 0ObSICHEHUH OJTHOTO U3 HUX;
paBHO3HAYHBIE UM OIMIMOKHU; BEIYUCIUTENbHBIC OMUOKHU, €CIIM OHU HE SIBJISIFOTCS OMMMCKOMN; JJOTHYECKHE OIIUOKH.

3.2. K HerpyObIM omMOKaM CJIeTyeT OTHECTU: HETOYHOCTh (DOPMYIMPOBOK, ONIPENEIECHUMN, IOHITHI, TEOPHIi, BBI3BAHHASI HEITOJIHOTOM
0XBaTa OCHOBHBIX ITPU3HAKOB OIMPEAEIISIEMOTO MOHATHS UM 3aMEHOM OJTHOTO - ABYX W3 3TUX NPHU3HAKOB BTOPOCTEIICHHBIMU;
HETOYHOCTh Ipa(uKa; HepallMOHAIbHBINA METOJ PEIICHU 3a/1a4 UM HETOCTATOYHO MPOyMaHHbIN IUIaH OTBETA (HapyILEHUE JIOTUKH,
[I0JIMEHA OT/EJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH ); HEPALIMOHAIBHBIE METO/IbI PA0OTHI CO CIIPABOYHON U APYTOi
JUTEpaTypOi; HEyMEHHE PEIIaTh 3aJJa4l, BBINOIHATH 33/1aHNs B 00IIEM BHUJIE.

3.3. Henoueramu sIBISIOTCS: HEpALMOHAJIbHBIE IPUEMBI BBIYUCIICHUHN U peoOpa30oBaHUil; HEOPEKHOE BBIIIOJHEHUE 3aIUCEH,
yepTexen, cxeM, rpauKoB.



