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IIpunoxenue k

AanTupoBaHHON OCHOBHOW 00pa3oBaTeIbHON IPOrpaMMe OCHOBHOTO 001Iero o0pa3oBaHus

AxanTupoBaHHas padoyas mporpaMmma
nas aereid ¢ OB3 (3IIP) Bapuanr 7.1.

Y4eOHOro nmpeamera
«I'eomerpus»

7 -9 Kjaaccol

s neteit ¢ OB3 (3I1P) BapuanT 7.1.

MYHHUIMIAIBHOTO OI0/PKETHOTO 00111e00pa30BaTeIbHOTO
yupexaenus «'umuazus Ne 1», yTBepkaeHHOH

npukazoM no MBOVY I'mmuazus Ne 1 Ne 86 ot 20.04.2021 r.
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AHHOTaIUA

Hazpanue yuebHOrO nmpeamera

I'eomeTpus

Kiace 7 - 9 kmacchl
Cpok peanuzanuu 3 roma
Cranpapr dIr'oC 000

Mecto npenMera B yueOHOM IIIaHE

VYueOusbrii mnan orBogut 202 daca s obs3arenbHOro uzydeHust leomerpuu B 7 - 9 Kiaccax.
Ha yueOHnbIit To BRIENsICTCS 68 yacoB 1o 2 yaca B Henmenmro B 7 U 8 kiaccax (34 memenn), 66
4acoB 10 2 Jaca B Heziento B9 kiacce (33 Henmenn).

KonnuecTBo yacoB

202

OBJ'IaI[eHI/Ie MAaTeMaTUUYCCKUMU 3HAHUSIMU U YMCHUAMU, HCO6XOI[I/IMBIMI/I JUISL IPOJAOJIKCHU A
O6y‘leHI/I}I B CTapI_Heﬁ HIKOJIC WJIN UHBIX O6H.IGO6pa3OBaTeJ'ILHHX YUYPCKACHUAX, NU3YUCHUA
CMCXKHBIX JUCHUIIIINH, TPUMCHCHUS B MIOBCEJHEBHOM KHU3HU,

Iens xypca
co3zanue (pyHIaMeHTa A MaTeMaTHu4eCKOro pa3BUTHUs, (OPMUPOBAHUS MEXaHU3MOB
MBIIIJIEHNS], XapaKTEPHBIX JJI1 MAaTEMATUYECKOU JEATEIBHOCTH.
YMK [Toropenos A.B. I'eomerpust 7-9 knaccol, M.: «IIpocBemienne»




,ﬂ,OKyMEHT noanucaH 3ﬂeKTpOHHOI\/1 noanuncblo.

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA «I'EOMETPUS»

Pabouass mporpamma oOecneunBaeT IJOCTHKCHHE JTUYHOCTHBIX, METAaNpPEIMETHBIX M MPEAMETHBIX pPE3yJbTaTOB OCBOCHHS YYE€OHOTO MpeaMera
«"eomeTpusi». JIMUYHOCTHBIE M MeTaNpeIMeTHbIe pe3yabTaThl, (GOpPMHUpPYEMbIC TIPH U3Y4eHHH reoMmerpuu, nponucanbl B OOII OO0 MBOY I'mmHuazus
Ne 1.

IIpeaxmeTHbIE:

N3zyyenue ['eomerpun obecrieunBaeT:

-0CO3HAHME 3HAUCHUs] MAaTEMaTHKH B TOBCEAHEBHOMN JKU3HU YEIIOBEKA;
-popMupoBaHye NpeaCTaBICHUN O COIUAIBHBIX, KYIbTYPHBIX M HCTOPUUYECKUX (PAKTOpaxX CTaHOBJICHUS MAaTEMAaTHUYECKOM HAYKH;
-IIOHUMaHKE POJIM HHOOPMAIIMOHHBIX MPOLECCOB B COBPEMEHHOM MHUPE;

-(opMupoBaHue npeACTaBICH 0 MaTEMaTHKE KaK YacTH OOIIeueIOBEYeCKOH KYIbTyphl, YHUBEPCAILHOM SI3bIKE HAYKH, MO3BOJISIONIEM OIHMCHIBATH U U3y4aTh peajbHbIe
IIPOLIECCHI U SIBICHUS.

B pesynbrare uzydenus npeaMeTHoi obnacti "MaTtemaTrka U MHQOpMaTHKa" ydaluecs:
-pa3BUBAIOT JOIMYECKOE U MAaTEMaTUIECKOE MBILICHHE,
-TIOJIy4aroT MIPEJCTABICHNE O MATEMAaTHUECKIX MOJACTISX;
-OBJI3/IEBAIOT MaTEMaTHYECKUMH PaCCYKACHUAMU;
-y4aTcs IPUMEHATh MaTeMaTHYeCKHe 3HAHUS TP PEIICHUN Pa3IMnYHbIX 33/7]a4 U OLEHUBATh [TOJTyYE€HHBIE PE3YIIbTATHI;
-OBJIaJICBAIOT YMEHHUSIMU peIIeHHsI yueOHBIX 3a1a4;
-pa3BHBAIOT MATEMAaTHUYECKYIO HHTYUIHUIO;
-TOJTy4aroT MpeJICTaBIeHnEe 00 OCHOBHBIX HH(OPMAIIMOHHBIX MPOIIECCaX B PEalbHBIX CHTYaIUsX.

B cootBercTBHn ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00Pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO OOIIEr0o OOpa3oBaHUS MPEIMETHBIMU pEe3yNbTaTaMH H3ydeHUs
npeamera «I'eoMeTpus» SIBIAIOTCA:



[OKYMeHT noAnucaH 3N1eKTPOHHON NOANUCHIO.

1). ®opmupoBaHre MPEACTABICHUH O MaTeMAaTHKE KaK O METOJIe TIO3HAHUS JIEHCTBUTEIHFHOCTH, MTO3BOJISIOIIEM OIMUCHIBATh M M3Yy4aTh peajbHBIE MMPOLIECCH U ABJICHUS: -
OCO3HaHWE POJIM MAaTEMATHKH B pa3BUTHH Poccny U MUpa; -BO3MOKHOCTh MTPUBECTH IIPUMEPHI U3 OTEUECTBEHHON 1 BCEeMHPHOW MCTOPUH MaTeMaTHUECKUX OTKPBITHH H UX
aBTOPOB;

2). Pa3BuTtHEe ymeHHil paboTaTh ¢ y4eOHBIM MaTEMaTHYECKHM TEKCTOM (aHAIM3MPOBATH, M3BJIEKATH HEOOXOMUMYIO MH(POPMAIIHIO), TOYHO M TPAMOTHO BBIPAKaTh CBOM
MBICIH C TPUMEHEHHEM MaTeMAaTHYeCKOW TEPMUHOJOTMH M CHMBOJIMKH, MPOBOJIUTH KJIACCU(PHUKAINH, JOTMYSCKHE OOOCHOBAHHS, JOKA3aTENbCTBA MAaTEMAaTHYCCKUX
VTBEPXKICHUHN. -ONEPUPOBAHME TOHATHSIMHU: MHOXECTBO, JJIEMEHT MHOXXECTBa, MOJMHOXKECTBO, NPUHAUICKHOCTh, HAXOXKICHUE TIEPECcCeUCHUs, OOBEIHMHCHHUS
MOJIMHOKECTBA B MPOCTEHIIMX CHUTYaIUAX; -PEIICHUE CIOXKETHBIX 3a7lad Pa3HBIX TUIOB HA BCE apU(METHUSCKUC JCUCTBUS; -TIPUMEHEHHE CIOCO0a MOMCKA PEIICHUS
3a/lay¥, B KOTOPOM PacCyXXJIEHUE CTPOUTCSA OT YCJIOBUS K TPeOOBAaHWIO WU OT TPeOOBaHUS K YCIIOBHUIO; -COCTABIICHHUE IUIaHA PEUICHHS 3a/1a4yd, BBIJCIICHUE ITAIOB €¢
pelICHUs, UHTEPIPETaIVsl BHIYUCIUTEIBLHBIX PE3YJIBTATOB B 3a/1a4¢, UCCIICIOBAHNE MTOyYEHHOTO PEIICHUS 33a4uH; ~-HaX0KJICHHUE MPOIICHTA OT YKCIIa, YHCTIa 110 TPOIICHTY
OT HETO, HaXOXJICHUS MPOICHTHOIO OTHOIICHUS JIBYX YHCEJ, HAXOXKJCHUS MPOIICHTHOTO CHIKCHUS WIIM MPOLEHTHOTO IMOBBIIICHHUS BEIIMYMHBI; -PEUICHUE JIOTHYECKUX
3ajay;

3). OpnazmeHne TEOMETPHYECKUM S3BIKOM; pa3BUTHE YMEHHS HCIIONB30BaTh €ro JJjisl OMHCAHHS MPEAMETOB OKDYKAIOIIEro MHpPAa; Pa3BHTHE INPOCTPAHCTBEHHBIX
NpECTABICHUH, N300pa3UTENbHBIX YMEHHI, HABBIKOB TEOMETPHUYCCKUX TIOCTPOCHHIA: -OTIEPUPOBAaHIE MOHITUSAME: (UTypa, TOUKA, OTPE30K, MpsIMasi, JIyd, JJOMaHasi, yro,
MHOTOYTOJIBHUK, TPEYrOJbHUK M YeTBIPEXYTONBHUK, MPSIMOYTOJBHUK W KBaJpaT, OKPYKHOCTb M KPYT, MPSIMOYTOJNBHBIA MapajuleNenune]], Ky0, map; u3o0pakeHue
U3y4aeMbIX QUTYp OT PYKH U C TIOMOUIBIO JINHEWKU W LUPKYJIS; -BBIOJTHEHUE U3MEPEHHUS JJTUH, PACCTOSIHUI, BEIMYHMH YTJIOB C TIOMOILIBIO HHCTPYMEHTOB JJIsl U3MEPEHUM
JUIMH U yIJIOB.

4). ®opMHupOBaHHE CHCTEMAaTHUSCKHUX 3HAHUM O IIOCKMX (HUTypax W WX CBOMCTBAxX, MPEACTABICHHH O MPOCTEHIINX MPOCTPAHCTBEHHBIX TElaxX; Pa3sBUTHE yMEHHM
MOJCIIMPOBAHUS PEAIBHBIX CUTYallMd Ha SI3bIKE N€OMETPUH, UCCIENOBAHUS ITOCTPOECHHOM MOJENIH C HCIOJb30BAaHUEM T'€OMETPUYECKUX IOHATHM M TEOpeEM, armapara
anreOpbl, pelIeHUs] TEOMETPUUECKUX U MPAKTUYECKUX 3aj1au: -OllepHpOBaHue Ha 6A30BOM YPOBHE MOHATHIMHU: PABEHCTBO QUTYp, TApAILIETBHOCTD U MEPIECHANKYISIPHOCTh
OPSIMBIX, YTIBI MEXIY MPSMBIMH, TEPICHIUKYIISP, HAKIOHHAS, MPOCSKIHS; -TIPOBECHUE JOKA3aTeIbCTB B TEOMETPHH; -ONIEpUPOBaHNE Ha 0a30BOM YPOBHE MOHSTHSIMU:
BEKTOP, CyMMa BEKTOPOB, POMU3BEICHUE BEKTOPA Ha YHUCIIO0, KOOPAWHATHI Ha MJIOCKOCTH;-PELICHNE 3a/1a4 HAa HAX0XKJCHNE T€OMETPHUUECKIX BETUUNH (AJIMHA U PAacCTOSHUE,
BEJIMYMHA YTIJIa, TUIOIIA/Ib) 110 00pa3iaM HiId alropuTMam.

5). Opnazsenue mpocTelMMu crocodamMu MPEJCTABICHUS W aHAlTM3a CTATHCTUYECKUX JaHHBIX; (JOPMHpPOBAaHUE MPEJCTABICHUI O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B
peabHOM MHpPE U O Pa3iMyHBIX CHOCO0axX WX HM3YYEHUs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJECISIX; pa3BUTHE YMEHWH W3BJIeKaTh MH(OpMAIHIO, TPEICTABICHHYIO B
Tabnuuax, Ha auarpaMmax, rpa@ukax, ONUCHIBATh W AHAJIM3UPOBATH MACCHUBBI YHCIIOBBIX JAHHBIX C IIOMOINBI0 MOAXOISIINX CTAaTUCTHYECKHX XapaKTEPUCTHK,
UCIIOJIb30BaTh IIOHMMAaHHE BEPOATHOCTHBIX CBOWCTB OKPY)KAIOLUIMX SIBICHUH NpU NPUHITUM pEIICHUH: -(QOpMUPOBAaHHME NPEACTABICHUS O CTATHCTHYECKUX
XapaKTepUCTUKAX, BEPOSITHOCTH CIy4alHOro COOBITHS; -pelICHHE MPOCTEHINNX KOMOWHATOPHBIX 3a/ad; -ONpeleSICHME OCHOBHBIX CTATUCTUYECKHUX XapaKTEPUCTHK
YHCJIOBBIX HAaOOpOB; -OLICHUBAaHWE U BBIUYMCIIEHHE BEPOSTHOCTH COOBITHS B MPOCTEHIIMX CIIydyasx; -HaJM4ue HPEACTaBICHHUS O POJHM NPAKTHYECKH JOCTOBEPHBIX H
MaJIOBEPOSTHBIX COOBITHH, O POJIM 3aKOHA OOJIBIIMX YMCENl B MAacCOBBIX SIBICHHAX; -yMEHHE CPaBHHMBAaTh OCHOBHBIC CTaTHCTUYECKHE XaPAKTEPHCTHKH, IMOIyYCHHbBIE B
MIPOLIECCE PEIICHUS MPUKIATHON 3a]a4l, U3yUEHUs] PEAIbHOTO SBICHMSL.

6). PazBuTHe yMeHUI NpPUMEHSTH M3YyYEHHBIE MOHATHSA, PE3yJbTaThl, METOABI AJIS PELUCHMS 3a]ad NMPAKTHYECKOTO XapaKTepa M 3aJad W3 CMEXHBIX TUCHUIUIMH C
MCIIOJIb30BaHUEM TP HEOOXOIMMOCTH CHPAaBOYHBIX MAaTEPHUAIOB, KOMIBIOTEPA, MOJNb30BaThCs OLEHKOW M MPUKUAKOW HPU NMPAKTHYECKHX pacyeTax: -paclo3HaBaHHE
BEPHBIX M HEBEPHBIX BBICKA3bIBaHW; -OLEHMBAHHWE PE3YJbTATOB BBIYMCICHUA NpPU PELICHUH MNPAaKTUYECKUX 3a]ad; -BBIOJHEHHE CPAaBHEHUS 4YHMCEN B PEAJIbHBIX
CUTYyalUsiX; -MCIOJIb30BaHUE YHCIOBBIX BBIPAKEHUI MpPU pPELICHUH NPAaKTHUYECKUX 3a/a4 W 3a/a4 U3 JPYruX y4deOHBIX MPEIMETOB; -PELIeHHE MPAKTUYECKUX 3ahad C
NPUMEHEHUEM MPOCTEHINX CBOUCTB (DUTYP; -BBITIOIHEHHE MPOCTEHITNX TTOCTPOSHHUI U U3MEPEHUI HA MECTHOCTH, HEOOXOIMMBIX B PEATbHON JKU3HH.
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BbinycKHUK HAy4YuTcs B 7-9 kiaccax (1Ji UCIOJIb30BAHUS B MOBCEAHEBHOM KM3HN M 00ecriedYeHUs1 BO3MOKHOCTH YCIEITHOTO NMPOA0JIKEHH I
o0pa3oBaHusi Ha 0a30BOM YPOBHe):

I'eomerpuueckne purypnbi

e  OmnepupoBarb Ha 0230BOM yPOBHE HOHSATHUSIMH F€OMETPHUECKUX DUTYD;

®  U3BJEKaTh HH(POPMAIMIO O TEOMETPHUUECKUX (PUTypax, MPeCTaBICHHYIO Ha YepTekaxX B IBHOM BUJIC;

®  PUMEHSTH JUIS pEUIeHUs 3a/1a4 reOMeTpUUecKre (PaKThl, €ClM YCIOBHS UX MPUMEHEHUs 3aaHbl B IBHOM Qopme;
e  pemiaTth 33Ja4M Ha HaXO0XKJIEHHUE TeOMETPUUYECKUX BEJIMYMH MO0 00pasliaM WM aIrOpUTMaM.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

L4 HCIIOJIF30BaTh CBOMCTBA TrCOMCTPHUICCKUX (1)I/Ipr IJid pCHICHUA TUIIOBBIX 3aJdad, BO3HUKAIOIIMWX B CUTyallUAX HOBCGI[HGBHOI?I KHU3HU, 3aga4d
MPAKTUYCCKOI'0 COACPIKAHUS

OTHomeHus

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMH: PAaBEHCTBO (GUTYp, paBHBIC (UTYpPBI, PAaBEHCTBO TPEYTOJbHUKOB, MApPAJUICILHOCTH MPSMBIX,
NEePHEHANKYJISIPHOCTD MPSIMBIX, YTIIbI MEKTY MPAMBIMU, TIEPIICHANUKYIISIP, HAKIOHHAS, TTPOCKITHSI.

B noeceonesnoii yscuznu u npu uzyueHuu opyzux npeomemos:

®  KCIIOJB30BAaTh OTHOIICHUS VISl PEIICHUSI MPOCTEHINX 3a/1a4, BOSHUKAIOIIUX B PEAIbHON KU3HU

HN3mepeHus u BbIYMCIECHUS

e  BBINOJIHATH U3MEPEHUE AJIUH, PACCTOSHUMN, BEIMYUH YTIIOB, C IOMOIIBI0 HHCTPYMEHTOB IS U3MEPEHUN JJTUH U YTIJIOB;

° MNPUMCHATH Q)OpMy.]'II)I nepuMeTpa, miomaan nu O6T)éMa, mIomaan MOBEPXHOCTHU OTACIBHBIX MHOI'OIPAaHHUKOB IIPH BBIYHUCIICHHAX, KOT'Ja BCEC
JaHHBIC UMCIOTCS B YCIIOBUU,

e npumeHATh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKHUE COOTHOIIEHUS Ml BRIYUCICHUS JUIUH, PACCTOSIHHM, TUTOIIAIeH B MPOCTEHIINX
clyyasix.
B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

L4 BBIUUCIIATH PACCTOSAHUSA HA MECTHOCTHU B CTAHAAPTHBIX CHUTYyallUdX, IJIOHIAIU B HpOCTCﬁMHX ClIydadXx, MPUMCHATDH q)OpMy.TIBI B HpOCTeI\/’IIJ_II/IX
CUTyallusix B MMOBCEAHEBHOM KM3HU

IMocTpoenus

e l3oOpaxkaTh THMOBBIE MIIOCKUE PUTYPHI U 00BEMHBIE T€Ta OT PYKH U C IOMOIIBIO MPOCTEHIIINX HHCTPYMEHTOB.
B noeceonesnoii scuznu u npu usyuenuu Opyux npeomemos:

° BBITIOJIHATH HpOCTGﬁIHPIC MMOCTPOCHUA HAa MCCTHOCTH, HCO6XO)II/IMI)IG B peam,Hof/'I JKN3HU.

IIpeoOpa3oBanus

e Ctpouth Qurypy, CHMMETPUUYHYIO TaHHOW (PUType OTHOCUTENHHO OCH, IIEHTPA.

B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:

®  pacrno3HaBaTh JBUKEHHE 0OBEKTOB B OKPYKAIOIIEM MHUPE;

®  pacrmo3HaBaTh CHMMETPHUYHBIE (PUTYPHI B OKPYKAIOIIEM MHpE.
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BekTopbl M KOOPIMHATHI HA MJIOCKOCTH

e  OmnepupoBarb Ha 0a30BOM ypOBHE MOHATHSIMH BEKTOp, CYMMa BEKTOPOB, TPOM3BEICHUE BEKTOPA HA YMCIIO,KOOPMHATHI Ha IMJIOCKOCTH;
e  ompenenaTh NpuOIMKEHHO KOOPAWHATHI TOUKH MO €€ M300pakKeHUI0 Ha KOOPAUHATHOM IJIOCKOCTH.
B noBceHeBHOM KU3HU U MIPU U3YYEHUH JIPYTHX MPEIMETOB:

o HUCITIOJIB30BAThH BeKTopBI JJIA pemeHI/m HpOCTGfIH.IHX 3a1a4 Ha OHpeIleJICHI/Ie CKOpOCTI/I OTHOCUTCJIBbHOT'O ABUXCHHA.
HcTopust MaTeMaTuKH

e  OmnuceIBaTh OTACIIBHBIC BBIIAIONINECS PE3YNIbTATHI, TOJYYCHHBIC B X0/I€ PA3BUTHUS MaTEMaTUKHU KaK HAYKH;

® 3HATh MPHUMEPHl MATEMATUYCCKUX OTKPHITUN U UX aBTOPOB, B CBSA3HU C OTEUYECTBEHHON U BCEMHPHON UCTOPHUCH;

® [IOHMMATh POJIb MaTEMAaTUKH B pa3BuTuu Poccuu.

Metoabsl MATEMATHKH

® HpI/IMeHﬂTI) MN3BCCTHBIC MCTOIbI HpI/I pCIHeHI/II/I CTaHIIapTHBIX MaTEMATHYCCKUX 3aJa4;

L] 3aMcuaTh U xapaKTemeBaTb MAaTEMATUYCCKHUC BaKOHOMepHOCTI/I B 0pr‘)K8,IOHICfI I[CﬁCTBHT@JIBHOCTH;

® JIPUBOAUTH IIPHUMCPbI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IpUPOAC, B TOM HYHUCIIC XAPAKTCPUIYIOIIHUX I3CTCTHKY OKPYKAIOIICTO MHpa H
HpOI/ISBCIleHI/Iﬁ HCKYCCTBaA.

BbINycKHHMK MOJTYYHT BO3MOKHOCTH HAYYHMTHCS B 7-9 Kjaccax /Juisi ofecnedeHNs] BO3MOKHOCTH YCIEIIHOTO MPOIOJIKeHHsI 00pa30BaHus HA
0a30BOM U yri1y0JIéHHOM YPOBHSAX:

I'eomerpuueckue purypsi
e Onepuposamv NOHAMUAMU 2EOMEMPUYECKUX Puyp;

u3enexamn, UHMepnpemupo8ams U npeoopa3’06vbi8ams UHGOPMAYUIo 0 2e0MeMPUIECKUX Queypax, npeocmasieHHyIo Ha Yepmedtcax,
NPUMEHAMb 2eoMempuyecKue Gakxmol Ojisl peuleHus 3a0a4, 8 Mmom Yucie, npeonona2alouux HeCKOIbKO Wa208 peuleHusl;
Gopmynupoeams 8 nNPOCMEUUUX CYUAAX COUCMEA U NPUSHAKU hueyp,

00KA3b16AMb 2€0MEMPULECKUE YINBEPIHCOEHUS]

®  grademv CMaHOApPMHOU Kiaccughuxayueli n1oCKux ueyp (mpeyeoibHUK08 U 4emvipéxy20IbHUKOS).

B noeceonesnoii scusnu u npu uzyuenuu Opyux npeomemos:

®  UCNONBL306AMb CEOUCMBA 2OMEMPULECKUX PU2Yp 015 peulenus 3a0ad NPaAKmu4ecKo20 Xapakmepa u 3a0ay U3 CMeXCHbIX OUCYUNIUH
OTtHowmeHns

[ ]

Onepupoeamv noHAMUAMU: PABEHCMEO Quayp, pasHvie ueypvl, pageHcmeo mpey2oibHUK08, NApallIelIbHOCIb NPAMbBIX, NePNeHOUKYIAPHOCb
APAMBIX, VeIibl MeHCOY NPAMbIMU, NePREeHOUKYIAD, HAKIOHHAS, NPOeKyuUsl, no0odue guayp, nododHsie (ucypsl, NOOOOHbIE MPeY2OIbHUKU,

®  npumensamv meopemy Paneca u meopemy 0 npONOPYUOHATLHLIX OMPE3KAX NPU PEUEHUU 3A0aY,

®  Xapakmepuz08amv 83AUMHOE PACNONONACEHUE NPAMOU U OKPYHCHOCTIU, 08YX OKPYHCHOCTELL.

B noeceoneenoit scuznu u npu uzyuenHuu Opy2ux npeomemaos:

®  UCNONB3068AMb OMHOWEHUS OISl PEULeHUs 3a0aY, 803HUKAIOWUX 8 PEabHOU HCUSHU

M3mepenus M BLIYHCTEHHS



[ OKyMeHT noanucaH 31eKTPOHHOM NOANMUCHIO.

o Onepuposamsv npedCcmasieHusMu 0 OauHe, NIOWAOU, 00vbéMe Kak eenuuunamu. Ilpumensmv @opmynvl niowaou, o6véma npu peuteHuu
MHO20UIA208bIX 3A0al, 8 KOMOPbLIX He 8ce OaHHble NPedCmasiieHbl I6HO, a MmpebdyIom GblYUCIeHUll, ONepuposams Ooee WUPOKUM KOIUYeCmEoM Gopmyn
ONUHBL, NAOWAOU, 00BEMA, GLIYUCIAMb XAPAKMEPUCTMUKY KOMOUHAyull ueyp (OKpyscHOCmel U MHO20Y20bHUKO8) BbIMUCIAMb PACCMOSIHUSL MeAHCOY
Queypamu, npumensms mpueoHomempuieckue )opmynvl 0Jisl BbIYUCTIEHUL 8 OOJIee CIONCHBIX CIYUAsX, NPOBOOUMb 8bIYUCIEHUS HA OCHOBE PABHOBEIUKOCHIU
U pagHoCOCMAa8IeHHOCU,

®  1P0BOOUMb NPOCIbLE BLIYUCTIEHUS HA 00BEMHBIX MeNax;

*  opmynuposame npocmeliuiue 3a0a4u Ha 8bIYUCTIEHUE OUH, NIOWAdell U 00BEMO8 U peulams UXx.

B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomenos:

®  1P0BOOUMb BLIYUCTEHUS HA MECIMHOCIU,

®  npumeHAmsb GOPMYIbl NPU BLIYUCTICHUSAX 8 CMEINCHBIX YUeOHbIX NpeoOMemax, 8 OKpyicarowels 0elucmseumenbHoCmu

ITocTpoenus

o 300pasicamv ceomempuieckue Qhueypbi Ho MeKCmo8OMY U CUMBOIbHOMY ONUCAHUIO,

®  CB0D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCINPYMEHMAMU 8 HECILONCHBIX CVUASX,

®  GLINONHAMb NOCMPOEHUS. MPEY20IbHUKOE, NPUMEHAMb OMOENIbHble Memoobl NOCMPOCHUN YUPKYIeM U JUHEUKOU U Npo8ooums npocmeuuiue
uccne008anus Yucia peueHul;

®  u300padcames Munosvle NIO0CKue ueypsl U 00veMHbIE Meld ¢ NOMOWbIO NPOCMENUUUX KOMNbIOMEPHBIX UHCMPYMEHMO8.

B noeceonesnoi scuznu u npu uzyuenHuu Opy2ux npeomenos:

®  GBINOJHAMb NpOCMeliuue NOCMPOEHUs HA MECIMHOCMU, HeOOX0OUMbLE 8 PeaNlbHOU HCUSHU,

®  OyeHUBaMb PaA3MeEPbl PeanlbHbIX 00BLEKMO8 OKPYICAIOULe20 MUPA

IIpeoOpa3oBanus

o  Onepuposamb nousmuem OBUNCEHUS U NPeodpa308anus no0oous, 61ademsv NPUEMAMU NOCMPOEHUs Pueyp ¢ UCNONb308AHUEM OBUNCEHUL U
npeobpazosanuii N000OUsl, NPUMEHAMb NOJYYEHHbLE SHAHUS U ONbLIM NOCMPOEHUL 8 CMENHCHBIX NPEOMEMAax U 8 peaibHblX CUMYAYUSIX OKPYIHCAIOWe20 MUpa;,

® cmpoums Gueypy, n0O0OHYI0 OAHHOU, NOIL308AMBCS CBOUCMBAMU NO000USL 015 000CHOBAHUS CBOUICME hucyp;

®  NpUMEHAMb CEOUCMBA O8UINCEHULL OJIsl NPOBEOEHUs. NPOCMEUUX 000CHOBAHUL CEOLICNE UYD.

B noeceoneenoit scuznu u npu uzyueHuu Opyux npeomemaos:

®  NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHSIMb N0000UE OJi1 NOCIPOEHUN U 8bIYUCTEHULL.

BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

o  Onepuposamsb NOHAMUAMU 6EKMOP, CYMMd, PA3HOCMb BEKMOPOS, NPOU3BEOCHUE BEKMOPA HA YUCTO, Y20l MeHcOy 6eKMOPAMU, CKATAPHOE
npoussedeHue 6eKmMopos, KOOPOUHAMbL HaA NIOCKOCMU, KOOPOUHAMbL 6eKMOPA;

®  GLINOAHAMb O0EUCMEUs HAO 8eKMOPAMU (CNOJCEHUe, BbIYUMAHUE, YMHONCEHUEe HA YUCITO), 8bIYUCTAMb CKANAPHOE NpoussedeHue, Onpeoesamsy 6
APOCMEUWUX CAy4asax y2oi Mexdcoy 6eKMOpaMu, GbINONHAMb PA3ONCEHUe GeKmopd HAd COCmasisiowjue, NpUMeHAms NOJNYUeHHble 3HAHUA 6 (hu3uKe,
NONb308aMbCSL YOPMYNOU BLINUCTEHUS PACCMOAHUSL MENHCOY MOYKAMU NO U3BECHHBIM KOOPOUHAMAM, UCNONIb308AMb YPAGHEHUS (uyp OJis peuleHus 3a0ay;

®  NPUMEHAMb 6EKMOPbL U KOOPOUHAMDbL OJIsl PEUEHUS 2eOMEMPUYECKUX 3a0ay HA bIYUCTIeHUEe ONUH, Y2l08.

B noeceonesnoi scuznu u npu uzyuenuu Opyzux npeomenos:
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®  UCNONBL308AMb NOHAMUS BEKMOPOS8 U KOOPOUHAM 0I5l peulerUss 3a0ay no usuke, ceoepaduu u Opyeum y4eonvim npeomMeman.
HcTropust MaTeMaTUKHU

e Xapaxmepuzosambs 6K1A0 8bIOAIOWUXCA MAMEMANMUKOS 8 PA38UMUE MAMEMAMUKU U UHBIX HAYYHBIX obracmel,

®  NOHUMAmMb POib Mamemamuxu 8 pazeumuu Poccuu

Metoabsl MATEMATHKH

e Ucnonvb306amb 0CHOBHBIE MEMOObl 00KA3AMENbCMEA, NPOBOOUMb 00KA3AMENbCMEO U BLINONIHAMb ONPOBEPIHCEHUE,

®  NPUMEHAMb OCHOBHbIE MEMOObl PeUleHUS MAMeMAMU4ecKux 3a0ay,

®  Ha OCHOBE MAMEMAMUYeCKux 3aKkOHOMEPHOCMell 8 NPUpooe, Xapakmepuzo8ams ICMEMUKY OKPYHCAIoue20 Mupa u npou3ee0eHull UCKyCccmed,
®  npuMeHamb npocmenuue nPocPamMMHble CPeoCmed U 2NeKMpPOHHO-KOMMYHUKAYUOHHbIEe CUCEMbL NPU PeUleHUU MAmeMamuideckux 3a0ay

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYMThCSl B 7-9 Kilaccax AJs yCIEeIHOro MpooJKeHusl 00pa3oBaHus HA yIiIy0JIéHHOM ypOBHe
I'eomeTpuueckue purypsoi
e (CB0OOJHO ONEPUPOBATH TEOMETPUUECKMMHU MOHATUSAMMU IIPU PELLICHUU 3aa4y U IPOBEACHUU MaTeMaTUYECKUX PacCyXJICHUI;

® CcaMOCTOATENbHO (OPMYIMPOBATH OINPENEICHUsI T'€OMETPUUECKUX (Uryp, BBLABUraTh TUIOTE3bl O HOBBIX CBOWCTBAX M MPHU3HAKAX
reoMeTpuuecKux (uryp u 000CHOBBIBATh WJIM ONPOBEPraTh UX, 0000IATh WIM KOHKPETHU3UPOBATh PE3yJIbTaThl HA HOBBIE KJIACChl (PUTyYp, IPOBOJUTH B
HECIIOKHBIX CITyYasx KIacCH(PHUKAIMIO (GUTYD MO Pa3IMIHBIM OCHOBAHHSIM;

® HCCIICNIOBATh YEPTEXKH, BKIIOUAsT KOMOMHAIMU (UTYp, U3BJICKATh, HHTEPIPETUPOBATh U MPEOOPa30BhIBATH MHPOPMAIIUIO, MPEICTABICHHYIO
Ha YepTeKax;

L pemaTL 3a1a4u FCOMeTpI/ILICCKOFO COHep)KaHI/IfI, B TOM 4YHUCJIC B CI/ITyaIH/IfIX, Koraga aJ'IFOpI/ITM pCHIeHI/ISI HC cnenyeT SABHO U3 YCJ'IOBI/ISI,
BBITIOJIHATH HGO6XOI[I/IMI)IC JJIA peHIeHI/ISI 3ada9u AOIIOJIHUTCIIbHBIC HOCTpO@HI/ISI, HUcciaea0BaTb BO3MOXHOCTH HpI/IMCHeHI/ISI TeopeM 158 (1)OpMYJ'I JJISL
pelleHus 3a1a4;

e (opmynupoBaTh U JOKA3bIBATh TEOMETPUUECKUE YTBEPIKICHHUS.

B noeceonesnoii yscuznu u npu uzyueHuu opy2ux npeomemos:

® COCTABJIATH C UCITIOJIB30BAHUEM CBOI>'ICTB FGOMeTpI/I‘IeCKI/IX (1)I/Il"yp MAaTEMATHUYCCKHUEC MOACIIN IJIA peHIeHI/ISI 3a1a4 HpaKTHqGCKOFO xapaKTepa u

3a1a4 U3 CMCXKHBIX TUCIHHUIIIINH, UCCIICI0OBATh HOJ'Iy‘IeHHI)IC MOACIN U I/IHTCpHpeTI/IpOBaTI) pe3y.]'[BTaT
OTHomeHus

L4 BJ'Ia]:[eTB IMOHATHUEM OTHOIICHHA KAaK MEKITPEAMCTHBIM,

e CBOOOJHO OMNEpPUPOBATH TMOHATUSIMU: PABEHCTBO (UIyp, paBHbIE (UIYypbl, PABEHCTBO TPEYTOJbHUKOB, MapalIeIbHOCTh MPSIMBIX,

NEePIEeHIUKYISIPHOCTh MPSIMBIX, YIJIbl MEXKIY MPSAMBIMU, HEPIEHIUKYISAP, HAKIOHHAs, MpoeKuus, nogodue ¢uryp, noaoOHble (GUrypbl, MOA0OHBIE
TPEYrOJIbHUKY;

® HCMOJb30BaTh CBOWCTBA M0J100MS U paBeHCTBA (DUTYp MPHU PELICHUH 33/1a4;

® TI0JIb30BaTHCI CUMMETPUSIMH TIPH PEIICHUH 3a]a4 MIEPEHECTH B MPeoOpa3oBaHUsI.
B noeceoneenoit scuznu u npu uzyuenHuu Opy2ux npeomemaos:

¢ HCIIOJIb30BATh OTHOLICHHUA IJIA ITOCTPOCHUA U UCCIICAOBAHUA MATCMATUYCCKUX Mozeen 00BEKTOB peanLHoﬁ KHU3HHU
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I/I3MepeHHﬂ U BBIYUCJICHUSA

e (CBo0OJHO oOmepUpOBaTh MOHATHAMHU JUIMHA, IUIOMIATb, OOBEM, BEIMUYMHA Yrila Kak BEIUYMHAMH, HCIIOJIB30BaTh PaBHOBEIMKOCTh U
PaBHOCOCTABJICHHOCTh NPU PEIICHUM 33]a4 Ha BBIYMCICHHE, CAaMOCTOSATENBHO IOJy4aThb M HMCIOIB30BaTh (POPMYIBI U BBIYMCICHUH IUIOMAaned U
00BEMOB (uryp, cBOOOJHO ONMEpUPOBATH IMIMPOKUM HAOOpOM (OpMyN Ha BBIYMCICHHE MPH PELICHUU CIOKHBIX 33/Jady, B TOM 4YHCIE WU 3ajJady Ha
BBIYHUCIICHHE B KOMOWHAIMAX OKPYKHOCTH U TPEYTOJIbHHUKA, OKPY>KHOCTH M YETBIPEXYTOJILHUKA, a TAK)XKE C IPUMEHEHUEM TPUTOHOMETPUH;

® CaMOCTOSTENIHHO (POPMYIHPOBATH TUIIOTE3BI U MPOBEPATH UX JIOCTOBEPHOCTD.

B noeceonesnoii ycuznu u npu usyueHuu opyzux npeomemos:

e CcBOOOJHO ornepupoBaTh GopMylaMu IPU PEIICHUH 3a7ad B JPYTHX y4eOHBIX MpeaMeTax U IpU MPOBEICHUH HEOOXOAMMBIX BBIYHCICHUN B
peaIbHON KU3HU

MocTpoenus
e OmnepupoBathb MOHATHEM HaOOpa IEMEHTOB, ONPEACIIAIONINX TEOMETPHUUECKYIO (QUTYPY,
e BiaJeTh HAOOPOM METOOB IMOCTPOCHUM IUPKYIEM U JIMHEHKOI;
® TIPOBOJAUTH AHAINU3 U PEATM30BBIBATH TAIlbl PEIICHUS 3a/1a4 Ha MOCTPOCHHUE.
B noeceonesnoii yscuznu u npu uzyueHuu opyzux npeomemos:
®  BLIIIOJHATH MOCTPOCHUSA HA MCCTHOCTH,
® OIICHUBATH Pa3MEPhI PEATbHBIX 00BEKTOB OKPYKAIOIIET0 MUPa
IIpeoOpa3zoBanus
° OHGpI/IpOBaTI) JABHUXKXCHUSIMU U Hp€06pa3OBaHI/I$IMI/I KaK MCKITPECAMCTHBIMHA ITOHATUSAMMU,

® OICPUPOBATH IMOHITHEM JBIDKEHHUS W MpeoOpa3oBaHusi Moa00us 111 000CHOBAaHWU, CBOOOJHO BIAACTh MpPHUEMaMHU IMOCTPOCHHS (UTYD C
MOMOIIIBIO ABUKEHUH U TIPeoOpa3oBaHus MOA00Hs, a TAaK)KEe KOMOMHAIIUSIME JIBIXKCHHH, IBIXKEHUM U TPpeoOpa30BaHMiA;

® CIIOJIB30BaTh CBOMCTBA JBWXKEHMH M NpeoOpa3oBaHHUM sl MpoBeleHUs OOOCHOBAHMS M JIOKA3aTEIbCTBA YTBEPXKJIECHUN B IeOMETpUH U
JPYTruX y4eOHBIX MpeaMeTax.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:
® TIPUMEHATH CBOICTBA JIBMKEHHUI U IPUMEHSTH MMO00ME ISl TIOCTPOSHHUM U BHIUMCICHHMA
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

L4 CBO60)IHO ONCprUpOBaTh IOHATUAMU BEKTOpP, CyMMa, pa3HOCTb BCKTOPOB, IMPOHU3BCACHUC BCKTOpa HA YHUCIIO, CKAJIAPHOC ITPOU3BCIACHUC
BCKTOPOB, KOOPAWHATEI HA IJIOCKOCTHU, KOOPAWHATLI BEKTOPA,

e Bruangets BCKTOPHBIM U KOOPAWUHATHBIM MCTOJOM Ha INIOCKOCTH JIS1 pCHICHUA 3a/1a4 Ha BIYHUCIICHHUEC U 1OKA3aTCIILCTBA,

® BBINOJHATH C TOMOIIbIO BEKTOPOB U KOOPAMHAT J0KA3aTEIbCTBO U3BECTHBIX €MY FreOMeTprudecKux (pakToB (CBOMCTBA CpeIHUX JIMHUHN, TEOPEM
0 3aMeuaTeNIbHbIX TOYKaxX U T.I1.) U MOJIy4aTh HOBbIE CBOMCTBA U3BECTHBIX (DUTYD;

® HCIIOJIb30BaTh ypaBHEHUS (DUTYD IS PEIICHHUS 3a71a4 ¥ CAMOCTOSTEILHO COCTABJISITh YPABHEHHSI OTJICNIbHBIX IIOCKUX (pUTYD.
B noeceonesnoi scuznu u npu uzyuenuu Opyzux npeomenos:

® HCIIOJIK30BATh MOHATHS BEKTOPOB M KOOPJWHAT ISl pelIeHUs 3a1a4 1o Gpusnke, reorpaduu v IpyruM yuaeOHbIM MpeIMETaM.
HcTopust MaTeMaTUKH
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e JloHuMarh MaTeMaTHKy KakK CTPOTO OPraHHW30BAHHYIO CHUCTEMY HAay4dHbIX 3HAHHUI, B YaCTHOCTH BIIAJETh NPEICTABICHUAMU 00
AKCHOMAaTHYECKOM MOCTPOSHUU T€OMETPUU U MIEPBUYHBIMU MPECTABICHUSIMU O HEEBKIIUOBBIX T€OMETPHSIX;

® paccMaTpUBaTh MATEMATHKy B KOHTEKCTE HCTOPUHU PA3BUTHUS LMBWIM3AIMU W UCTOPUHM PA3BUTHUS HAYKH, MOHUMATh POJIb MaTeMaTHUKU B
pa3Butuu Poccun.

MeTtoabl MATEMATUKH

e Braners 3HaHUAMHU O PA3IMYHBIX METOJIaX 0OOCHOBAHMS MATEMAaTUUYECKUX YTBEPKACHUN U CAMOCTOSITENILHO PUMEHSTH UX;

e BJAJIETh TUIOJOTHEH 3a/1a4 U MMOJIH30BATHCS 3TOM TUIIOJIOTHEN TIPU BEIOOPE METO/1a PELICHHUS;

® XapaKkTepHu30BaTh MPOU3BEJCHHUS HCKYCCTBA C YYETOM MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE, HCIOJb30BaTh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B CAaMOCTOSITEIbHOM TBOPYECTBE.

COAEPXAHUE KYPCATEOMETPUM B 7 - 9 KIIACCAX

I'eomeTpuyeckue purypsi

@urypsl B reOMeTPHHU U B OKPYKal0llleM MHUpe

I'eomerpuueckas purypa. @opMUpoBaHUE NPEACTaBICHUI 0 METAPEAMETHOM OHATUH «pUTypay.

Touka, 1uHUA, OTPE30K, IpsAMas, Ty, JOMaHas, IIJIOCKOCTh, Yroj, OMCCEKTpHCca yria U €€ CBOICTBA, BUbI YIJIOB, MHOTOYIOJbHUKH, OKPYXHOCTb,
KpYT.

OceBas cummeTpust reomeTpuueckux uryp. LleHTpanbHas ciMMETpUsl TEOMETPUUYECKUX QUTYD.

MHOroyroJibHUKH

MHOroyroiapHuK, €ro 3JIEMEHTBI M €ro CBOMCTBAa. Pacrno3HaBaHWe HEKOTOPBIX MHOTOYIOJBHUKOB. Bbinykivle U HEGbINyKIvle MHO20Y20NbHUKU.
[IpaBUIIBHBIE MHOTOYTOJIBHUKH.

TpeyronbHuku. BeicoTa, MeanaHa, OuccekTpuca, CpelHss JIMHUS TPeyrojbHUKA. PaBHOOEIpEHHBIN TPEyroJbHUK, €ro CBOMCTBAa M IpPU3HAKHU.
PaBHOCTOpOHHMI TpeyroiabHuK. IIpsAMOYronbHBIN, OCTPOYTOJBHBIN, TYINOYIOJBHBIM TPEYroJbHUKUA.BHEMHNE yrubl TpeyrojibHHUKa. HepaBeHCTBO
TPEYrOJIbHUKA.

YerbipexyronpHuku. [lapamnenorpamm, poMO, NpSIMOYToJbHUK, KBajapaT, Tpameuus, paBHoOeApeHHas Tpaneuns. CBOHCTBA M NPU3HAKU
napajujesnorpaMma, pomoa, mpsiIMOyroibHHKA, KBajpaTa.

OKpyXHOCTB, KPyT
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OKpyKHOCTb, KpYT, UX 3JIEMEHTHI U CBOICTBA; LIECHTPaIbHBIE U BIIMCAaHHBIE yIibl. KacarenbHas u cexywas Kk OKpYKHOCTH, ux ceolicmea. BricaHnHbie

Y OMMCAHHBIE OKPY>KHOCTHU ISl TPEYTOJIbHUKOB, Yemblpexy20ibHUKO8, NPABULIbHBIX MHO20)20/IbHUKOS.

I'eomerpuueckue purypsl B mpocTpaHcTBe (00bEeMHBbIE TeJIa)

Mmnozocpannux u e2o snemenmul. Hazeanuss MHO202PAHHUKOS C PA3HLIM NOJONCEHUEM U KOauuecmeom 2cpaweti. llepBUuHbIE NpENCTaBIEHUS O
nupaMu/ie, mapajieNenumnese, npume, chepe, mape, MUIHHIPE, KOHYCe, UX SJIEMEHTaX U MPOCTEHIIINX CBOMCTBAX.

OTHOIEeHUs

PaBencrBo ¢puryp

CBoiicTBa paBHBIX TPEYTOJbHUKOB. [IpU3HaKku paBeHCTBA TPEYTrOJIHLHUKOB.

I[MapanieJbHOCTH NPSAMBIX

[Ipu3Haky 1 CBOMCTBA MapalIeIbHBIX MPAMBIX. Akcuoma napairervhocmu Esxiuoa. Teopema Daneca.

I[MepnenauKyJasipHbIe IPSAMbIE

[Ipsmoii  yron. Ilepnennukymnsip k npsmoil. Haxionnas, npoexkuus. CepeiuHHBIM nNepneHAMKYIsp K otpe3ky. Ceoucmea u npusHaxu
NnepneHOUKYIaPHOCMU.

Ilooooue

IIponopyuonanvusvie ompesxu, nooodue gueyp. Iloooonwvie mpeyeonvruxu. Ilpuznaxu noooous.

B3aumHoe pacnoJio:keHue PSIMON U OKPY>KHOCTH, 08YX OKPYHCHOCHEU.

I/I3MepeHI/ISI U BBIYUCJICHUA

Beanuunnbi

[lonsitue Benuuunsl. nuna. 3mepenue anunbl. Enuanisl n3mMepenus anuHel. Bennunna yrna. I'pagycHas mepa yrina. Panuannas mepa yria.

[TonsTHE O MIIOIMIATN TOCKO (GUTYPHI U ee cBocTBaxX. M3mepenue ruiomaneil. EquHuIbl n3MepeHus MIomaam.

[Ipeacrasnenue o6 o6beme u ero cpoiictBax. M3mepenune oo0vbema. EnuHuIBI H3MEpEeHHs 00BEMOB.

HN3mMepeHus U BbIYUCICHUSA

WNucTpyMeHTH! U1 U3MEpEeHU U MOCTPOCHUIN; U3MEpPEHNE M BBIYUCIICHUE YTJIOB, UIMH (paccTosiHUil), ruouianei. Tpuronomerpuyeckue GyHKIIMH

OCTpOro yria B NpsAMOYTrOJIbHOM TPCYTrOJIbHHUKE Tpuzoﬁomemputtecmte qbyHKuuu mynoco yeua. Briunciaenue 3J1eMeHTOB TPECYTrOJIbHUKOB C UCIIOJIb30BAHUCM
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TPUTOHOMETPUUYECKHX COOTHOIIEHUH. DopMysbl IUIOMIAAM TPEYrOJNIbHUKA, Tpareluy, MapajulejorpaMMa M €ro YacTHBIX BUAOB, (OPMYJBI JJTUHBI

OKPYKHOCTH M Itomaan kpyra. CpaBHeHue u Beruncienue miomaneii. Teopema Iludaropa. Teopema cunycos. Teopema kocumycos.

Paccrosinus

Paccrosaune Mmexxay Toukamu. PacctosiHue oT TOUKH 10 npsMoi. Paccmosnue medxcoy ghueypamu.

I'eoMeTpryecKkue MOCTPOEHUS

I'eomeTpuyeckue NOCTpOSHUs AJisl WLTIOCTPALIMK CBOMCTB reOMETPUYECKHUX (QUryp.

WHCTpyMEHTHI Ui IOCTPOCHUI: UPKYIIb, TUHEWKA, YTOIBHUK. [Ipocmeliuue nocmpoenus yupkyiem u JUHeKol: nocmpoeHue OUccekmpucsl yeud,
NepneHOUKYIApa K NPamo, yeid, paeHo20 OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO Mpem CIMOPOHAM, 08YM CIMOPOHAM U VeI MeXCOy HUMU, CHOPOHEe U O8YM NPUNEHCAUUM K Hell YeLaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

IIpeoGpa3zoBanusi

[Tonstue npeo6pazopanus. [IpencraBieHue o MeTarpeIMETHOM MOHATUH «IIpeoOpazoBanuey. [logodue.

JABuKeHust

OceBas 1 IGHTpaTIbHASI CAMMETPHS, HOB0POM U NAPALIENbHbIU neperoc. Kombunayuu 08udxcenuti Ha nI0CKoCmu 1 ux ceoticmeda. PaBeHCTBO Guryp.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BekTopsl

[lonaTne BekTOpa, NEHCTBHUS HAJ BEKTOPAMH, HCIOJIB30BAHWE BEKTOPOB B (HU3UKE, pa310diCeHUe BeKmopd HA COCMAGIAwUe, CKAIAPHOe
npousseoetue.

Koopaunarsi

OCHOBHbBIE TIOHATHS, KOOPOUHAMbL 8EKMOPA, PACCOAHUE MeducOy moukamu. Koopounamul cepedunsvt ompeska. Ypasnenus guayp.

Ipumenenue eexmopoe u KoopouHam O peuleHusi NPOCMeUUX 2e0MeMPULECKUX 3a0ad.

HcTropust MaTeMaTUKHU

Bosnuxknogenue mamemamuxu xax nayku, smanvl ee paszsumus. OcHosHble pazoenvl mamemamuxu. Bvloarowuecs mamemamuku u ux 6K1ao 8

paseumiue HayKu.
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beckoneunocmov mHoorcecmea npocmbslx yuceil. Yucna u Onunwl OMpE3KOE. PCZI/;MOHCUZbele qucia. HOmp€6HOCI’I’Ib 6 UppAUUOHRANbHBIX HYUCTAX. ILlxona

Tugazcopa

3apoorcoenue anceopol 6 nHeopax apupmemuxu. An-Xopesmu. Poscoenue dykeennou cumeonuxu. I1. @epma, @. Buem, P. /lekapm. Hcmopus éonpoca
0 HaxodcOeHuu hopmy KopHell areedbpauyeckux ypasrnenui cmenenell, boavuux yemoipex. H. Tapmanwvs, [c. Kapoano, HX. Abens, 3. I'anya.

Ilosgnenue memooa KoopOuHam, no360JA0OUE20 Nepesooums ceomempuyeckue o0vekmol Ha A3bIK aneedpwl. [loasnenue epaguxos gyuxyui. P.
Hexapm, I1. @epma. [Ipumepvl paznuynvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeco (@ubonauuu) o kponuxax, uucia Duoonmayuu. 3aoaua o waxmamuou docke. Cxo0uMocmsv 2ceomempuieckou
npozpeccuu.

HUcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepwl. 11. @epma, b.Ilackans, A. Bepuyninu, A.H.Koamozopos.

Om 3emnedenusn k eceomempuu. Ilugazop u eco wxona. @anec, Apxumeo. Ilnamon u Apucmomens. IlocmpoeHue npasuibHbIX MHO20Y20IbHUKOS.
Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue xyoa. Hcmopus uucna m. 3onomoe cevenue. «Hauana» Eexnuoa. JI Diinep, H.H.Jlobauesckuii. Ucmopus
NAMO20 NOCMynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCINU OKPYHCAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax y3uanu Anaxcaeop, pamocghen u Apucmapx o pazmepax Jlynoi, 3emnu u Connya. Paccmosinus om 3emau 0o
Jlynot u Connya. Hzmepenue paccmosanus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Dinep. H.U. Jlobauesckuii, 11.J1. Yebviwes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: [lemp |, wkona mamemamuueckux u Hasueaykux Hayk, pazeumue poccuiickoeo ¢aroma, A.H. Kpwinos.

Kocmuueckas npoepamma u M.B. Kenowviu.

3.TemaTuyeckoe NJIAHUPOBAHUE, B TOM YHCJI€e C y4eTOM padoueil mporpaMMbl BOCIHUTAHUSA ¢ YKa3aHHEM KOJNYECTBA YaCOB, 0TBOAUMbIX HA
OCBOCHHE KAXKI0H TEeMBI.

KoJunuecTBo yacos KoHTpoJibHBbIE paboThI

Pa3nesnl cogepxanus
p 7 kiaacec | 8 kiaace | 9 kiaacce Bceero 7 kiaacce | 8 kiaace | 9 kiaacce Bceero

68 68 66 202 6 6 6 18
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®Ourypsl B reOMETpUH U B 16 16 9
OKpY’KaIOIIeM MHUpE
I'eomeTpuueckne MHOroyrojabHHUKH 13 19 5 37 2 1 4
urypsbi OKpYyXHOCTb, KPYT 4 6 10 1 1
['eomerpuueckue Gurypsl B 5 5
MPOCTpaHCTBE (0ObEMHBIC TENA)
PaBencTBo puryp 11 11 2
[TapayeabHOCTH IPSIMBIX 6 6
OTtHoweHunst IlepnieHIuKynspHBIE IPSIMBbIE 2 2
[Tono6ue 13 13 1 1
smepenus Bennunnbl 2 3 5
V3mepenus ¥ BEIYMCIICHUS 2 20 30 52 2 3 5
BBIYHMCJICHUS
Paccrostaus 1 1
I'eomMeTpUUecKHe MOCTPOEHUS 9 9 1
IIpeoGpazoBanusn Hp?}fﬁ;ﬁ?{ﬁ?m i }1
BekTops! 1 BekTopbl 10 10 1 1
KOOPAMHATHI HA
LI0CKOCTH Koopaunnatst 9 9 1 1

I/ICTOPI/IH MaTEeMaTHKH

C OCHOBHBIMH q)aKTaMI/I M0 UCTOPHUU MATCMATHUKHN YJAIIUCCA 3HAKOMATCA MPAKTUYCCKHU HA

KaKZIOM YPOKE N3YyHUCHHA HOBOI'O MaTCpHradlia Kypca rCOMCTpUHN 7-9 xiaccoB

IloBTOpEHHE

3

| 4

| 4

[ 1 |

|

7 kjaacc

Pa3zgeanl coaepkanus

KoanuyecTBo 4acoB

KonTpoJsbHbie padoTsl

Bcero 68 6
@DuUrypsl B reoMETpUU U B OKPYKaIOLIIEM MHpE 16 2
I'eomerpuuyeckue Gpurypsl OKpy’>KHOCTb U KpyT 4
MHOroyroiabHIUKH 13 1
PaBeHcTBO uryp 11 2
[TapannenbHOCTh TPSIMBIX 6
OTHOmIEeHHNS
[lepnieHIuKynspHbIE MIPSIMBbIE 2
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HU3mepenus u Bennunnsl 2
BBIYMCJICHUS V3MepeHus ¥ BbIUUCIICHUS 2
I'eomeTpuyeckue nmocTpoeHust 9 1

I/ICTOPI/IH MaTEeMaTHKH

C OCHOBHEIMH CI)aKTaMI/I MO0 UCTOPHU MATCMATHUKU YyHAIIUCCA 3HAKOMATCA IMMPAKTUYCCKU Ha

Ka)KJIOM YpOKE M3yUeHHUs HOBOTO0 MaTepuasa Kypca reoMeTpuu 7-9 KiiaccoB

IloBTOpEHME \

3

8 kiacce

Pa3pnennl coaepxaHus

KoaunuecTBo 4acoB

KoHnTpoJibHbIE padoThI

Bcero 68 6
I'eomeTpuueckue
P MHOroyrojabsHuKu 19 2
¢urypsi
HN3mepenus n W3mepenus 1 BIYUCIIEHUS 20 2
BBIYHMCJICHUS Paccrosiaust 1
[TpeobpazoBanms 1
IIpeoOpa3oBanusn peodp
JIBr>xeHus 4
BeKkTOpbI H KOOPIUHATHI BekTopsl 10 1
HA IUIOCKOCTH Koopaunarst 9 1

HUcropus MmaTeMaTUKH

C OCHOBHEIMH (paKTaMI/I M0 UCTOPHU MATCMATHUKU YyHAIIUCCA 3HAKOMATCA MPAKTUYCCKU HA
KaXJIOM YPOKE U3Yy4YCHHA HOBOI'O MaTCpHrajia Kypca rcOMCTpUHA 7-9 knaccoB

IloBTOpEHME

4

9 kJacc

Paspnennl conepxaHus

KoaunuecTBo yacoB

KoHTpoJbHbIe padoThI

9 kaace 9 ka1ace
Bcero 66 6
MHOroyroiasHUK1 5 1
I'eomerpuueckue 6 1
F - OKpy’>KHOCTb, KpyT
["'eomeTprueckue GUrypsl B pocTpaHcTBe (00bEMHBIE Tea) 5
OTtHomenus ITogobue 13 1
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HN3mepenus u

Benmununael 3

BbIYMCJICHHUA

W3mepeHust U BEIYUCIICHUS 30 3

HcTropust MaTeMaTUKHU

C OCHOBHBIMU (paKTaMU 10 UCTOPUH MATEMATUKH yUYaIIHeCs 3HAKOMSITCS MPAKTUICCKU HA
Ka)KJIOM YpOKE M3yUeHHUs HOBOTO MaTepHala Kypca reoMeTpuu 7-9 KiiaccoB

IloBTOpEHHE | 4

noanucCh

O6wmit ctatyc noanucm:
CepTuduKar:
Bnapeneu;:

Uspatennb:
CpokK peiicTBus:

[arta v Bpema co3ganHua IM:

JOKYMEHT NOANUCAH 3JEKTPOHHOU NOANUCHIO

MNOJJIMHHOCTDH JOKYMEHTA ITIOATBEPK/IEHA.
w IMPOBEPEHO B ITIPOT'PAMME KPUIITOAPM.
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