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1. IMosicHUTeAbLHAA 3aNMHUCKA

Pabouass mporpamma ydeOHoro mpeamera (mamee PIIVII) «I'eomerpusi» Ha ypoBHE
OCHOBHOTO 00111er0 00pa3zoBaHus 11 7 — 9 KJIaCCOB COCTaBJIEHA Ha OCHOBE:
1. depepanbHOrO rOCYIapCTBEHHOTO 00pPA30BATEIBHOIO CTaHJApTa OCHOBHOI'O OOIEro

oOpa3oBanus, yrBepkaeHHOro IIpmkazom MwunuctepcTBa oOpazoBaHusi U Hayku Poccuiickoit
®eneparuu ot 17.12.2010 r. Ne 1897 (¢ usmenenusimu, BHeceHHbIMU [Ipukazom MunucrepcTBa
obpazoBanus u Hayku Poccuiickoit @enepanmu ot 29.12.2014 1. Ne 1644);

2.1lpumepHON  OCHOBHOM  00pa30BaTe€lbHON  IpOrpaMMbl  OCHOBHOIO  OOILIEro
o0OpasoBaHus, 0J0OOPEHHOH perieHueM GeaepabHOr0 y4eOHO-METOIMUYECKOT0 0ObETMHEHHS 110
obmemy obOpazoBanmio ([Iporoxon 3acemanus DenepalibHOTO  Y4eOHO-METOAMYECKOTO
obbenuHeHuss 1o ob6memy oOpaszoBanuio oT 08.04.2015 r. Ne 1/15 ¢ yderom H3MEHEHHH,
BHeceHHBIX [IpoTokonom 3acemanusi @DenepambHoro YMO 1o obmeMy 00pa3oBaHHUIO OT
28.10.2015 r. Ne 3/15); u B pen. ot 04.02.2020)

IIpu cocraBnenun coxepxarenpbHoil vactu PIIYII yuuTeiBamuce TpeboBaHusS U
pexomennanuu Ilucema MunucteperBa oopazoBanus Pecnyonuku Komu ot 11.03.2014 1. No
03-05/1 «O peanm3anuu STHOKYJIBTYPHOW COCTABIISIFOIICH COACPXKAHHS 00Pa30BATEILHBIX
nporpamm ofriero oopazoBanus»,lluceMo MuHucrepcTBa 00pa3oBaHus, HAYKH M MOJIOACKHOM
nonutuku Pecryoniku Komu ot 21.04.2017 roma Ne 03-14/4 «O06 0coOEHHOCTSIX OpraHU3aIAN
STHOKYJIBTYPHOTO 00pa30BaHUs».

[lopsanox paspabotku u crpykrypa PIIVII Bbiaep:kaHel B CTPOroM COOTBETCTBUHM C
TpeboBanusimu [lonoxenust o paboueit mporpamme yueOHoro mpeamera (PI'OC) MOY
Bouesckas COILL.

PaGouass mporpamma  ydyeOHoro mpeamera  «l'eoMmeTpusi»  peanusyercsi  C
WCIIOJIb30BAHUEM Y4eOHO-MeTOAHYecKOro kKomiiekTa «l'eomerpus, 7-9», M.: IIpocsemienue,
2012 r. , aBTop JI.C .ATanacsH.

Heasimu n3ydenus: yueOnoro npeamera «MareMaTHKa» Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUS SBISIOTCS:

— OCO3HaHWE 3HAYEHMsI MATEMaTHUKH B ITOBCETHEBHOM )KM3HU YEJIOBEKA,

— (¢opMHpOBaHHE TPEJCTABIEHUNH O COLUUAIBHBIX, KYJIbTYPHBIX U  HCTOPHUYECKUX
(dakTopax CTAaHOBJICHHS MaTEMaTUYECKON HAYyKU;

— (¢dopMHpOBaHHE TPEACTAaBICHUN O MaTeMaTHKe KaK 4YacTH OOIIEYeIOBEYECKOW KYIbTYpHI,
YHHUBEPCATHHOM SI3bIKE HAYKH, TTO3BOJISAIONIEM OMUCHIBAThH M U3Yy4aTh PEaIbHBIE MPOIECCHI U
SBJICHUS.

JlocTrkeHue 1eseil 00ecreunBaeTcs pelieHueM CIeIyoNuX 3aaau:

— (¢dopMupoBaHHE NPEJCTABICHUN O MaTeMaTUKE KaK O METOJe MTO3HAHUS JEHCTBUTEIbHOCTH,
MO3BOJISIOIIEM OMMCHIBATh U U3y4aTh pealIbHbIE MPOLIECCHI U SBJICHUS;

— pa3BuTHE yMeHUH paboTarh C Y4eOHBIM MaTeMaTUYECKUM TEKCTOM (aHaJIU3UpOBAThH,
U3BJIEKaTh HEOOXOIUMYI0 MH(OpMAIMIO), TOYHO W T'PAaMOTHO BBIpAXXaTb CBOU MBICIH C
MPUMEHEHUEM MaTeMaTH4YeCKOW TEPMHUHOJIOTUU U CUMBOJIMKH, TIPOBOIUTH KIIACCU(DUKAIINH,
JIOTHYECKHe 000CHOBAHMSI, JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUMH;

— OBJIaJICHHE T€OMETPUYECKUM S3BIKOM; Pa3BUTHE YMEHHUS HCIIOJIb30BATh €ro JJIs ONUCAHUS
OPEeIMETOB  OKPYXAIOIIeT0 MHpa; pa3BUTHE MPOCTPAHCTBEHHBIX  IPEJICTABICHUIA,
M300pa3uTeIbHBIX YMEHUH, HABBIKOB T€OMETPUYECKUX TTOCTPOCHHUI;

— (¢dopMHpOBaHHME CHUCTEMATHUYECKUX 3HAaHUH O IUIOCKMX QUTYpax W HMX CBOMCTBaXx,
NPEJCTaBICHU O TMPOCTEHIIMX MPOCTPAHCTBEHHBIX  TellaX; pa3BUTHE  yMEHUU
MOJIEJTMPOBAHUS PEANbHBIX CUTYyallui Ha f3bIKE N'€OMETPHUH, MCCIEAOBAHUS MOCTPOECHHON
MOJIETT C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATUH W TeopeM, ammapara anreOphl,
pellIeHns: TEOMETPUYECKUX U MPAKTUUECKUX 3ajay;

— Dpa3BUTHE YMEHHI MPUMEHSTh W3YYCHHBIE TMOHSTHS, PE3YIbTaThl, METOIbI AJIs PEIICHUS
3a/1a4 MPaKTUYECKOTO XapaKTepa U 3a7ay U3 CMEKHBIX JUCIUIUIMH C UCIIOJIb30BAHUEM TIpH
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HEOOXO/MMOCTH CIPAaBOYHBIX MAaTEpPHUaOB, KOMIBIOTEpA, IMOJB30BAaThCA OIICHKOHW U
MPUKUAKON MPH MPAKTUUECKUX pacuéTax;

B kypce yciaoBHO MOXHO BBIACIHUTH CIACAYIOIMIUE COACPKATEIbHBIC JIUHUU: " DIEeMEHTHI
noruku”, "BeickaseBanus", "I'eomerpumueckue urypsl”, "OtHomenus", "H3mepenus u
Bbruncienus", "I'eomerpudeckue nocrpoenus”, "I'eomerpuueckue npeodpazoBanus'”, "BekTopsl
1 KoopauHatel, "McTopust MmatemaTuku'.

Conepxanne paznenos "I'eomerpuyeckue ¢urypst”, "OtHomenus" u "M3mepeHus u
BbIUKCJICHMS" HallEJICHO Ha IOJY4YeHHE KOHKPETHBIX 3HAHMHA O IreOMEeTpHuYecKol (urype kak
BOKHEUIIIEH MaTEeMaTUYECKOM MOJIENU I OMHCAHUS OKpykaromiero mupa. CucteMaTu4ecKkoe
U3Y4YECHHUE CBOWMCTB T€OMETPUYECKUX (PUTYyp TO3BOJIUT Pa3BUTH JIOTUYECKOE MBILIUICHHE U
[I0Ka3aTh IPUMEHEHHE JTUX CBOICTB INpU PEIIEHUMU 3a4ad  BBIYUCIUTEIBHOTO U
KOHCTPYKTHUBHOT'O XapakTepa, a TAK)Ke MPAKTHUYECKHX.

Matepuan, OTHOCALIMICS K COAEpKAaTeIbHbIM JUHUSAM "BekTopbl U kKoopauHathl', B
3HAYUTENIbHOM CTEleHU HeceT B cebe MEeXIpeAMETHbIE 3HAHUS, KOTOPbIEe HaXOAT MpUMEHEHUE
KaK B pa3JIMYHbIX MaTEMaTHUYECKUX AUCLHUIUIMHAX, TAK U B CMEXHBIX MPEIMETaX.

Pazgensr  "I'eomerpuueckue moctpoenus" u "I'eomerpuueckue mnpeoOpazoBaHHs"
HaleJIeHbl Ha (OPMUPOBAHHE Yy YyYallMXCS YMEHUH HCHOJIb30BaThb LUPKYJIb U JIMHEHKY IS
BBITMIOJTHEHHSI MPOCTEUIIINX MTOCTPOCHUHN U peoOpa3oBaHUiA.

OcoOeHHOCTRIO pazzaena "DiaeMeHThl JOoruku' © "Bbicka3piBaHws" SIBISICTCS TO, YTO
MPEJICTABICHHBIN B HEM MaTepHall IPEUMYIIECTBEHHO U3Yy4aeTCsl U UCIOJIb3yeTCs paclpeesieHo
- B X0JI€ paCCMOTPEHMSI PA3JINYHBIX BOIPOCOB Kypca. COOTBETCTBYIOLIMI MaTepHall HalleJIeH Ha
MaTeMaTHUYeCKOe Pa3BUTUE ydalIuxcs, (OPMUPOBAHHE Yy HUX YMEHHsI TOYHO, SICHO M CHKATO
W3JIaraTh MbICIIA B YCTHOM ¥ IMCbMEHHOW peyH.

Pazgen "HMcropus maremaTuku" mpenHasHavyeH s (GOPMHUPOBAHMS TMPEACTABICHUN O
FEOMETPUM KaK YacTH 4YEJIOBEYECKOW KYJbTYpPbI, JUIsl OOLIEro pa3BUTHs ILIKOJIBHUKOB, MIJIs
CO3aHUsI KYJIbTYPHO-UCTOPUIECKON CpeIbl 00YUCHHUS.

JHannast mporpamMma yueOHoro npeamera "['‘eomerpus” Ha ypoBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUs SBISETCS JOTHYECKHM TMPOJOKEHHEM MPOrpaMMbl Ji HAYalbHOW IIKOJNBI U
BMECTE C HEW COCTaBJISIET ONMCAHHWE HEMPEPBIBHOIO Kypca MaTeMaTHKu ¢ 1-ro mo 9-il kiacc
0011e00pa30BaTeIbHON HIKOIIBI.

l'eomempuss — OIMH W3 BaXHEUIIUX KOMIIOHEHTOB MAaTE€MaTUYeCKOro oOpa30BaHMI,
HEOOXOMUMBIA i1 TPUOOPETEHUS KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M MPAKTUYECKH
3HAUYUMBIX YMEHHSIX, (OPMHpPOBAHUS fA3bIKA ONUCAHUS OOBEKTOB OKPYXKAIOLIETO MUpa, IS
pa3BUTHS TMPOCTPAHCTBEHHOTO BOOOPaKEHHS W HMHTYHMIIMHM, MaTEMaTHYeCKOW KYIbTYpbI, IS
ACTETUYECKOT0 BOCHUTAHUS Yydamuxcs. M3yueHue reoMeTpuu BHOCUT BKJaJ B pa3BUTHE
JIOTUYECKOT0 MBINUICHHUS, B (YOpMHUpOBaHHE MOHSATHUS 10Ka3aTeIbCTBA.

Kypc reomerpum 7-9 kjacca  XapakTepu3yeTcsi  BO3MOXKHOCTBIO  Pa3BUTh
MPOCTPAHCTBEHHBIE TPEJCTaBICHUS U H300pa3UTENbHbIE yYMEHHS, OCBOUTH OCHOBHBIE (DaKThI
Y METOJIbl IUIAaHUMETPHUH, TTO3HAKOMUTHCS C MPOCTEHIINMU MPOCTPAHCTBEHHBIMU TEJIAMH U UX
CBOICTBaMH; pPa3BUTh JIOTUYECKOE MBIIUIEHHE W PeUb — YMEHHs JIOTUYECKH OOOCHOBHIBATH
CYXKICHHUSI, TPOBOJAUTH HECIIOKHbIE CHUCTEMaTH3al[UH, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEDHI,
MCIIONIb30BATh PA3JINYHBIC SI3bIKA MATEMATUKH (CJIOBECHBIN, CHMBOIMUYECKUHN, TpadUIECKHIN)

Baxxnyto posis B yueOHOM mporiecce urparoT GopMbl OpraHu3aiui 00yIeHUS UITH BH]IbI
o0yuyeHHs, B KayecTBe KOTOPBIX BBICTYNAIOT YCTOMYMBBIE CIIOCOOBI  OpraHU3alMU
MeAarorn4eckoro mnpoiecca.

OBnazieHre y4JaluMHICs CUCTEMON IeéOMeTPUYECKHX 3HAHUM U yMEHUH HEoOXOqUuMO B
MOBCEIHEBHOM JKU3HM JUISl U3YUEHHS] CMEKHBIX JUCHUHUILUINH U MPOJOJKEHNUs 00pa30BaHUsl.

[IpakTHyeckass 3HAUUMOCTh IIKOJIBHOTO Kypca FeOMeTpUr OOYCIIOBIIEHA TE€M, YTO €&
O0BEKTOM  SIBJIAIOTCSI  MPOCTPAHCTBEHHbIE (QOPMBI U KOJUYECTBEHHBIE  OTHOILICHUS
JIENCTBUTENBLHOTO MHpa. ['eomeTprudeckas MOArOoTOBKAa HE00X0IuMa JIJisi MOHUMAaHUS IPUHIIUIIOB
YCTPOMCTBA M HCIOIB30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPUATUS HAYUHBIX U TEXHHUYECKHUX
MOHATUHN U UIEH.




I'eomeTpus sBisieTcs OOHUM U3 OINOPHBIX IPEAMETOB OCHOBHOM WIKOJIBI: OHa
o0ecreunBaeT U3ydyeHHe IPYTrux IUCHMILIMH. B mepByro odepenb 3TO OTHOCHUTCS K IpeaMeTam
€CTeCTBEHHO-HAYYHOTO IIMKJIA, B YAaCTHOCTH K (u3uke. Pa3BuTHE JIOTMYECKOTO MBILIUICHUS
yyalluxcss NOpu  OOy4YEeHUM TE€OMETPUM CIIOCOOCTBYET TaKK€ YCBOEHHUIO IIPEIMETOB
FyMaHUTapHOro uukia. IlpakTuueckne ymeHHMsT M HaBBIKM TE€OMETPHUYECKOIO XapakTepa
HE00XO0UMBI AJIs TPYJOBOH JI€ATENbHOCTH U IPOPECCUOHATBHOM MOATOTOBKH IIKOJIBHUKOB.

Pa3BuTHe y ywammxcsi IpaBWIbHBIX IPEICTaBICHUM O CYIIHOCTH M IPOMCXO0XKJIECHUU
reOMEeTpUYECKUX a0CTpaKLUii, COOTHOIIECHUH PEaJbHOIO U HAEATbHOI0, XapakTepe OTpa)KEHUs
MaTE€MaTU4eCKOW HAyKOM SBIEHUH M IPOLECCOB PEAIBHOIO MHpA, MECTE I'€OMETPUHU B
CUCTEME HAYK M POJIM MAaTeMAaTHUYECKOIO MOJEIMPOBAHUSA B HAYYHOM IIO3HAHMH U B NPAKTHKE
CHOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS YUAIIMXCS, a TakkKe (POPMUPOBAHUIO
Ka4eCTB MBIIUICHUs, HEOOXOMUMBIX Ui aJanTallid B COBPEMEHHOM HH(OPMALMOHHOM
oO1iecTse.

TpeOyst oT ywamuxcs yMCTBEHHBIX M BOJIEBBIX YCWJINMH, KOHLEHTpPAlMd BHUMAaHMI,
AKTUBHOCTH  Pa3BUTOrO  BOOOpaKEHMs, T'E€OMETPUS pPa3BUBAET HPABCTBEHHBIE YEPTHI
JUYHOCTH  (HACTOMYMBOCTh,  LIEJICYCTPEMIIEHHOCTD, TBOPYECKYIO AKTUBHOCTb,
CaMOCTOSITENIbHOCTb, OTBETCTBEHHOCTh, TPYJI0JI00UE, TUCIUILIMHY, KPUTUYHOCTh MBIIICHUS)
U yMEHHME apryMEeHTHPOBAaHHO OTCTAUBaTh CBOU B3IVIAIbI U YOEXKAEHUS, a TAKXKE COCOOHOCTh
IPUHUMATh CAMOCTOSITENIbHBIE PEIICHHUS.

I'eomeTpus CylIECTBEHHO pacIIUpseT KPYro30p y4yalluxcs, 3HaKOMs UX ¢ HHIYKIHUEH U
JIeayKinuen, o0OOIEeHNEM ¥ KOHKPETH3alHMel, aHaJlM30M W CHUHTE30M, Kiaccupukamued u
cucremaTrusanueii, adbcTparupoBaHueM, aHalorued. AKTHUBHOE HCIOJIb30BaHUE 3a/ad Ha BCEX
JTanax y4eOHOro mpouecca pa3BUuBaeT TBOPUYECKUE CIIOCOOHOCTH IIKOIbHUKOB.

IIpu oOydeHuu reomeTpuu (GOPMHUPYIOTCS YMEHHUS U HaBBIKM YMCTBEHHOIO Tpyjaa -
IUTAHUPOBAHUE CBOEW padOThl, MOUCK pallMOHANbHBIX IyTed €€ BBIIOJIHEHUS, KpPUTHYECKas
OLIEHKa pe3yibTaroB. B mpouecce oO0ydeHHMs TeOMETpUM IIKOJIBHMKHM JIOJKHBI HAy4HUThCS
U3JIaraTb CBOM MBICIM SICHO M HCYEpIBIBAIOIIE, JIAKOHUYHO M EMKO, NMPUOOPECTH HaBBIKU
4ETKOr0, aKKypaTHOI'O ¥ TPaMOTHOTO BBIITOJIHEHUSI MaTEMaTHYECKHX 3aIlUCEH.

Baxneimeld  3amadedl IIKOJBHOIO  Kypca  T€OMETpUM  SIBIIAETCS  pa3BUTHE
JIOTMYECKOrO MblIUIeHus yvamuxcad. CamMu OOBEKTbI I€OMETPHUYECKHUX YMO3AKIIOUEHUH U
IPUHSTHIE B TEOMETPUU MIPaBUJIa X KOHCTPYUPOBAHUS CIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUIT
00OCHOBBIBaTh M JIOKA3bIBaTh  CYXKACHHS, NPUBOAUTh YETKHUE OIpPEJENICHUs,, Pa3BUBAIOT
JIOTUYECKYIO0 MHTYULIMIO, KPATKO M HATJISIIHO BCKPHIBAIOT MEXAaHU3M JIOTHUECKUX MOCTPOEHUH U
yyaT MX NpUMEHeHHto. TeM camMbIM IeoMeTpHusl 3aHUMaeT Beayllee MecTo B (OpMHUPOBaAHUU
HAyYHO-TEOPETUUYECKOTO MBIIIJICHHS IIKOJIbHUKOB.

Mecto yueoHoro npeamera «I'eomeTpus» B y4eOHOM IJIaHe

VYueOubiii npeamer «['eoMeTpusi» Kak 4yacTh MpeAMETHON obmactu «MaTemaThka u
nHpopMaTHKay U3y4aeTCs Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHUsS B KadyeCTBE
00s13aTenpHOTO MpeAMeTa B 7-9 Kimaccax.

Hopwmatushsiii cpok peanuzauuu PITYII «'eomeTpus» Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBanus coctapisieT 3 roga. OOIee KOTMUECTBO YacOB HA U3y4YeHHE Y4EOHOro MpeaMeTa B
7-9 kmaccax cocrasisier 210uacos.

Pacnipenenenrie yueOHBIX 4acoB

Henenpuoe
KonnuectBo yueOHbix | KonmuecTBo yacos mno
Knaccsl pacpeneneHue
HEZeb rozam oOyueHust

y4eOHBIX 4acoB
7 Ky1acc 2 yaca 35 70
8 KJacc 2 yaca 36 72
9 kyacc 2 gaca 34 68
Hmoeo: 210




2. IlnaHupyemble pe3yabTaThl 0CBOeHHs yueOHOTro nmpeaMera «['eomeTpus»

[IporpaMmma  oOecrnieunBaeT  JOCTHDKEHHE  CIEAYIOIIUX  pPE3YJIbTaTOB  OCBOCHMS
00pa3oBaTesibHON MPOrpaMMbl OCHOBHOI'O 00I1IeT0 00pa30BaHuUs:
JIMYHOCTHbBIE:
1) ¢dopmupoBaHHe OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
o0ydaromuxcsi K CaMOpPa3BUTHIO M CaMO0Opa30BaHUIO HA OCHOBE MOTHBAIMM K OOYYEHUIO U
MO3HAHUIO, BBIOOPY JAajbHeIero oopa3oBaHust Ha 0a3e OPUEHTUPOBKU B Mupe mpodeccuit u
npoecCHOHANBHBIX  MPEANOYTeHH,  OCO3HAHHOMY  IOCTPOCHHUIO  HWHAMBHIYaJIbHOU
00pa30BaTeIbHOI TPAEKTOPUU C YIETOM YCTOMUMBBIX 103HABATEIbHBIX UHTEPECOB;
2) dbopMupoBaHHE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILECTBEHHOM MPAKTUKH
3) ¢opmupoBaHHEe KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHHWU M COTPYJHUYECTBE CO
CBEPCTHHKAMHM, CTAPIIUMH U MJIAJIIMMU 00pa30BaTEIbHOM, OOMIECTBEHHO IMOJIE3HOM, Y4eOHO-
UCCJIEIOBATENHCKOM, TBOPUECKOHN U IPYTUX BUJAX JESATEIbHOCTH;
4) ymeHue SCHO, TOYHO, IPAMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M IUCBMEHHOW peuu,
MOHUMATh CMBICI TIOCTaBJICHHOMN 3aJ]au, BBICTPAUBATh apryMEHTAIUIO, IPUBOAUTH MIPUMEPHI U
KOHTPIIPUMEDHI;
5) KpUTUYHOCTh MBIIUJICHHS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBaHMS,
OTJIMYATh FUIOTE3Y OT (aKT;
6) KpeaTUBHOCTh MBIIUICHUS, WHHUIMATUBY, HAXOAYUBOCTb, AKTUBHOCTb TMPU PEUICHUU
FEOMETPUUECKUX 3ajay;
7) yMeHHEe KOHTPOJIHUPOBATH MPOLIECC M Pe3yNIbTaT yueOHONH MaTeMaTUYECKOM 1eATeIbHOCTH;
8) cocOOHOCTH K SMOIMOHATIHLHOMY BOCTIPUSTHIO MAaTEMAaTHUECKUX O0BEKTOB, 3a/1a4, PEIICHUH,
pacCyXIEHUM;
MeTanpeaMeTHbIe:
1) yMeHue caMOCTOSATENbHO TJIAHUPOBATh aJbTEPHATUBHBIC MTyTH JOCTHXKEHUS 11€7IH, OCO3HAHHO
BbIOMpaTh Hanbosee 3PPEKTUBHBIE CITOCOOBI PEeIIEHUsI YUEOHBIX U TO3HABATENIbHBIX 33/1a4;
2) yMeHHe OCYIIECTBIATh KOHTPOJb IO pe3yabTaTy M IO CIOcoOy JEHCTBHS Ha YpOBHE
MPOM3BOJILHOTO BHUMAHHUS M BHOCHTH HEOOXOIMMBIE KOPPEKTHBHI,
3) yMeHHEe aJeKBAaTHO OLIEHWBATh MPABWJIBHOCTh WM OIIMOOY-HOCTH BBHIMOTHEHHS Y4EOHOM
3a/1a4M, €€ 00BEKTUBHYIO TPYI-HOCTb U COOCTBEHHBIE BOZMOKHOCTH €€ PEIlICHNUS;
4) oco3HaHHOE BIIAJICHUE JIOTMYECKUMHU JIEHCTBUSIMU OIpenene-HUsl TMOHATUH, 0000LIeHMs,
YCTaHOBJIEHMS aHAJIOTHM, Kilaccu-(UKallud Ha OCHOBE CAMOCTOSITEIIbHOTO BbIOOpAa OCHOBAaHUH U
KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBA3EH;
5) yMeHHe ycTaHaBIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSA3U, CTPO-UTh JIOTHUECKOE PACCYKICHHUE,
YMO3aK/II04eHre (MHIYKTUB-HOE, AETYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI,
6) yMeHue cozaaBaTh, NMPUMEHSATh W MPeoOpa3oBHIBaTh 3HAKOBO--CUMBOJUYECKUE CPEICTBA,
MOJIETN U CXEMBI JJIs PelleHUs] y4eOHbIX U MO3HABATeNbHbIX 33/1a4;
7) yMeHue OpraHu30BBIBaTh Yy4eOHOE COTPYIHUYECTBO M COBMECT-HYIO JESTENBHOCTh C
YUHTEIEM U CBEPCTHUKAMM: ONPENe-JIATh IeNU, pachpenesiaTh QYHKIUU U POJIM yYAaCTHHUKOB,
oOmue crnocoObl paboThl; yMeHHE paboTaTh B TpyIIe: HAXO-AUTh 00Iee pelIeHre U pa3peliaTh
KOH(JIUKTBI HA OCHOBE COTJIACOBAHUS TO3WIMH W y4€Ta HMHTEPECOB; CIyIIaTh MapT-HEPA;
dbopMynTupoBaTh, ApTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;
8) bopmupoBanue u pa3BUTHE YIEOHON M OOIIETIONH30BATEIh-CKOH KOMIIETEHTHOCTH B 00JIaCTH
UCIONIb30BaHMUsl HH(POPMa-IIHOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKT-koMmneTeHT-HOCTH);
9) bopmupoBaHme MEpPBOHAYATBHBIX MPEACTABICHUIN 00 UIEAX H O METO/IaX Ma-TEMaTHUKH Kak 00
YHHUBEPCAJIHLHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBIICHUI U TPOIIECCOB;
10) ymeHue BHJIETh MaTeMaTHYECKYyIO 3a/1ayy B KOHTEKCTE MpO-OJEMHON CUTyallMM B APYTUX
TUCITUTIINHAX, B OKPYKAIOIICH KU3HU;



11) ymeHne HaXOAUTh B Pa3IMYHBIX MCTOYHHKAX WH(OPMAIHIO, HE-00XOIUMYIO JUIS pEIICHUS
MaTeMaTHYeCKUX MpoOsieM, U MpPe-CTaBIsATh €€ B MOHATHOW (hopMe; NMPUHMMATh PELICHHE B
yCII0-BUSIX HENOJIHON U N30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALIUY;

12) ymeHue NOHUMAaTh W HCIOJIB30BaTh MaTE€MaTUYECKHE CPEJCTBA HAIJSAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIP.) AJI WILTIO-CTPALIUN, UHTEPIPETALMHU, apIyMEHTAlUH;

13) ymeHue BbLABUraTh TMIOTE3bl MPU PEUICHUH y4eOHBIX 3aJad U IMOHMMaThb HEOOXOIUMOCTb
UXIIPOBEPKHU;

14) ymeHMe NPUMEHATh HWHAYKTHBHbIE M JAEJYKTUBHBIE CHOCOOBI pacCyXJIeHUil, BHIETH
pa3IMyYHbIE CTPATErUH PELICHUs 3a/1ay;

15) noHumaHMe CYIIHOCTU AaNrOPUTMHYECKUX INPEANUCAHMH U yMe-HUe JeWCTBOBAaTh B
COOTBETCTBUHU C MPEIJIOKEHHBIM aJIr0-pUTMOM;

16) ymMeHue caMOCTOSITENIbHO CTaBUTh LIEJIH, BBIOMPATh U CO34a-BaTh AJTOPUTMBI AJIS PELICHUS
y4eOHBIX MaTeMaTUYECKUX MPO0IeM;

17) ymeHue niaaHUpOBaTh U OCYILECTBIATH JAESATEIbHOCTh, HANIPAB-JICHHYIO Ha peIIeHUE 3a7ay
HCCIIE0BATEIBCKOTO XapaKTepa;

npeaMeTHbIe:

1) oBnameHue 0a30BBIM TOHATHHHBIM aIapaTOM IO OCHOBHBIM pasjieliaM COACPIKaHUS;
npecTaBieHne 00 OCHOBHBIX M3ydaeMbIX MOHATUAX (YHMCIO0, TeoMeTpuyeckas Gpurypa, BEKTOp,
KOOpJMHAThl) KaK Ba)KHEUIIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJIIOIIMX OIUCHIBATh U U3y4aTh
peallbHbIE NTPOLIECCH] U SBICHUS;

2) ymeHue paboTarh C r€éOMETPUYECKUM TEKCTOM (aHaIM3UpPO-BaTh, U3BJIEKaTh HEOOXOIUMYIO
UH(POPMALIKIO), TOYHO M I'pa-MOTHO BBIPaXKaTb CBOM MBICIM B YCTHOM M HNUCbMEHHOH peuu ¢
IPUMEHEHUEM MAaTEeMaTHYeCKONd TEPMUHOJIOTUM M CHUMBOJIM-KU, HCIONb30BaTh pa3IUYHbIE
A3bIKH MaTE€MaTHUKH, MPOBOAUTH KJIACCH(UKALMKU, JOrMYeckue OOOCHOBAHHUS, NOKa3aTeIbCTBA
MaTeMaTUYECKUX YTBEPKICHUI;

3) oBiajeHNe HaBbIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBbHBIX BBIYUCICHUH;

4) oBnasieHUE T€OMETPUYECKUM SI3bIKOM, YMEHHUE MCIIOJIb30BaTh €ro JUIsl ONHUCAaHUs MPEAMETOB
OKpY’KaIOIIero MHpa, pa3-BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUN M H300pa3UTeIb-HBIX
YMEHMH, TPHOOpEeTEeHNE HABBIKOB FEOMETPUUECKUX O-CTPOCHHUI;

5) ycBOeHHE cHCTEeMaTH4YeCKMX 3HaHUM O IUIOCKMX (Urypax M HMX CBOWCTBAX, a TaKkKe Ha
HarjsiJHOM YPOBHE — O TPOCTEMIINX MPOCTPAHCTBEHHBIX TelaX, YMEHHE MPUMEHSTh
CHUCTEMATUYECKUE 3HAHUSA O HUX JUIS PELICHNUs TEOMETPUUECKUX U NTPAKTU-UYECKUX 3a7ad;

6) yMeHue H3MepsTh UIMHBI OTPE3KOB, BEJIUYMHBI YIJIOB, MHCIOJIb-30BaTh (OPMYJIbI JUIS
HaXO0XXJICHUS IEPUMETPOB, IOl 1 00bEMOB T€OMETPHUECKUX (DUTYD;

7) yMeHHME TPUMEHSATh W3YYEHHbIE IOHATHUSA, pPE3yJabTaTbl, METOJbl IS pELIEHUs 3ajaad
IIPAKTUYECKOTO XapakTepa M 3aJad M3 CMEXHBIX JAWCLHUIUIMH C HCIOJIB30BAHUEM IIPH
HEO0OXOIUMOCTH CIIPABOYHBIX MaTEPHAIIOB, KAIbKYJIATOPA, KOMIIbIOTEPA.

7 knace

Haruasinnas reomerpus

BbinycKHUK Hay4uTCH:

1) pacno3HaBaTh Ha 4YepTEKax, PUCYHKAX, MOAEIAX U B OKPYKAIO-IIEM MHUpPE IUIOCKHE H
IIPOCTPAHCTBEHHbIE FEOMETPUUECKUE (PU-TYPBHI;

2) BBIYHUCIATH 00BEM MPSIMOYTOJIBHOTO MapaljieNenuea.

Boinycknuk nonyuum 603M0HCHOCHLb:

3) BBIUUCIATH OOBEMBI MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (HUTYp, COCTABICHHBIX W3
MPSIMOYTOJIBHBIX NaPAIJIEIICTIUIIEIOB.

I'eomerpnueckue Gpurypsl

BbinycKHUK Hay4uTCH:

1) mosb30BaTbes A3BIKOM T'€OMETPUM JUIsl ONUCAHUS IPEIMETOB OKPYKAIOIIEr0 MUpa M HX
B3aUMHOT'O PACIOJIOKEHUS;



2) pacmo3HaBaTh W M300pakaTh Ha YEPTEKaX M PUCYHKAX TE€O-METPUYECKHEe (PUTYphl U UX
KOH(pUrypamnuu;

BoinyckHuk noayuum 603mMo0xucHOCHIb:

3) oBNaneTh METOJAMHU pEIICHUS 3a/a4 Ha BBIYMCICHUS M JI0-Ka3aTelIbCTBA: METOJOM OT
MIPOTUBHOTO, METOJIOM Iepedopa BapUaHTOB.

H3mepeHne reoMeTpHYeCKNX BeJINYHH

BbINyCKHUK HAYYHMTCS:

1)ucronb30BaTh CBOMCTBA W3MEPEHUsS JUIMH, IUIOMAJACH M YIJIOB NpU PEIICHWW 3aJad Ha
HAaXO’KJICHUE JUIMHBI OTPE3Ka, IU-Hbl OKPYKHOCTH, JJIMHBI IYTH OKPYKHOCTH, I'PalyCHOU MEPbI
yria;

BhIITyCKHMK ITOJIyYUT BO3MOKHOCTD:

2)BBIYUCIIATh IUIOIIAAH (HUTYp, COCTABICHHBIX W3 JIBYX WIH 00-J€e MPsIMOYrOJbHHKOB, |,
TPEYTrOIbHUKOB.

8 kaacce

Harnsinnasi reomerpust

BbinyckHUK HayuMTCS:

1) pacmo3HaBaThb Ha 4YepTekaX, PUCYHKaX, MOJAEISIX M B OKPYKalO-IIeM MHpE IUIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPUYECKHE QU-TYPHI;

2)onpenensTh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYpHI TU-HEHHBIE pa3Mepbl caMoil (pUrypbl
¥ Ha000poT;

BuinyckHuk noayuum 603moxcHocms:

3) BBIUUCIATE OOBEMBI MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTYp, COCTABICHHBIX W3
HPSAMOYTOJIbHBIX MapalieenuIeoB;

I'eomeTpuueckne purypsi

BeInyCKHUK Hay4YuTCH:

1)HaXOWTh 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp UM WX OTHOLICHUS, IPAJAYCHYIO MEpy
yrioB oT 0 1o 180°, mpuMeHsist onpeneneHus, CBOMCTBA U MPHU3HAKK (QUTYp U MX 3JIEMEHTOB,
OTHOLIeHUs Uryp (paBeHCTBO, [101001€, CHMMETPUH, TIOBO-POT, MapaljIeNIbHbII epeHoc);
Boinycknuk nonyuum 603mM0HCHOCHIb:

2)oBiaseTh TPAJUIMOHHON CXEeMOM pelleHus 3a/ad Ha MO-CTPOEHUE C MOMOIIbIO IUPKYIS U
JMHENKU: aHaJIN3, IOCTPO-EHUE, TI0KA3aTEIbCTBO U UCCIIEOBAHHUE.

HN3mepenne reoMeTpu4ecKUX BeJTHYHH

BbInycKHUK HAyYHMTCH:

1)BBIYMCHATH AJMUHBI JTUHEHHBIX 3JEMEHTOB (DUTYp M MX YIJIbl, MUC-TIOJIBb3YsS (POPMYJIbI JUIMHBI
OKPY)KHOCTH M JUIMHBI IYTU OKPYXX-HOCTH, GOpMYJIbI IUIoLaneit Gpuryp;

2)BBIYUCIATH IUJIOLIAJAN TPEYrOJbHUKOB, MPSMOYTOJIbHUKOB, Ma-pajjielorpaMMoOB, Tparenu,
KpPYTOB U CEKTOPOB;

BuinyckHuk nosyuum 603m0x4cHOCHIb:

7)BBIYMCIATH IUIOIIAAM (UTYp, COCTaBIEHHBIX U3 JIBYX WM 00-Jiee NpSIMOYTOJIbHUKOB,
napajuIeIorpaMMOB, TPEYTOJIbHUKOB.

9 kaacc

Haruasinnas reomerpust

BbinycKHUK Hay4uTCH:

1) pacno3HaBaTh Ha 4YepTekax, PUCYHKAX, MOJEISIX U B OKPYXKalo-IIEM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHBIC TEOMETPUUECKUE (PU-TYPHI;

2)pacmno3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJILHOTO MapauieNenu-1ne/a, MpaBUIbHON MUPaMUIbI,
HWIMHIpPA U KOHYCA;

Buvinycknuk noayuum 603modxncnocmp:

3)BBIYUCIATE OOBEMBI MPOCTPAHCTBEHHBIX TE€OMETPHYECKUX (UTYp, COCTaBICHHBIX U3
MPSIMOYTOJIBHBIX NapalJIeJICUIIEI0B;



4)yrinyOuTh U pa3BUTH MPEICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax;
5)npuMEHSTh NOHATUE Pa3BEPTKHU IS BBIITOJHEHUS IIPAKTU-YECKUX PACUETOB.

I'eomeTpnueckne purypsi

BbInyCKHUK HAY4YUTCSH:

l)onepupoBarh ¢ HayaldbHBIMU HOHSTUAMHU TPUTOHOMETPUM U BBIIIOJIHATH 3JIEMEHTapHbIE
ornepauuu HaJ QYHKIUSAMH YIJIOB;

2) peuiath 3aJa4M Ha J0Ka3aTelbCTBO, ONMUPAsCh HA U3yYCHHBIC CBOMCTBA (PUIYp M OTHOIICHHI
MEXy HUIMH U IPUMEHSIS H3y4EHHbIE METO/Ibl J0KA3aTEIbCTB;

3)pelaTh HECIOXKHBIE 3aJ]a4l Ha ITOCTPOEHUE, IPUMEHSSI OCHOB-HBIE aJIFOPUTMBbI IIOCTPOEHUS C
HOMOILBIO LIUPKYJIS U JIU-HEHKHU;

4) pemiate npocTeHIlIne IUIAHUMETPUUECKUE 33]]a4l B IPOCTPAH-CTBE.

BuinyckHuk noayuum 603moxcHoCHb:

S)oBiageTh METOJAaMHU pELIeHMs] 3aJady Ha BBIYMCICHUS U J10-Ka3aTelbCTBA: METOJOM OT
IPOTUBHOT0, METOJIOM I0JJ0-0Us, METOI0M INepebopa BapHaHTOB M METOJOM I'€OMETPHU-YECKUX
MECT TOYEK;

6)pruoOpecTH ONBIT MPUMEHEHUS aNreOpanyeckoro U TPUro-HOMETPUYECKOro anmnapaTa 1 ujaei
JBUKEHUS TIPU pelIe-HUM T€OMETPUUYECKUX 3a/ay;

7)oBnaseTh TPaJULMOHHONW CXEMOM pelleHMs 3aJad Ha MO-CTPOEHHE C MOMOIIBI0 LUPKYIS U
JMHENKU: aHaJIu3, IOCTPO-€HUE, T0OKA3aTEIbCTBO U UCCIIEA0BAHUE;

8)HayuuThCsl peliaTh 3aJaud Ha IOCTPOEHUE METOJIOM TI'€0-METPUUYECKOro MecTa TOYeK U
METOHOM IT0I00HS;

9)npuoOpecTy ONBIT HUCCIEA0BaHMS CBONCTB IITAHUMETPUYE-CKUX (UIYyp C TOMOLIbIO
KOMIIBIOTEPHBIX ITPOTPAMM;

10)nproGpecTy ONbIT BHIIOIHEHUS IPOEKTOB 10 TeMaM: «['eo-mMeTpuueckue npeodpazoBaHus Ha
IockocTu», «Iloctpoe-Hue oTpe3KoB 1o hopmyIey.

H3mepenne reoMeTpu4ecKMX BeJTUYHH

BbinyckHUK HayuMTCS:

1)BBIUUCIATh IUIOIIAAM TPEYTOJIBHUKOB, MPSIMOYTOJIBHUKOB, Ma-pajuleorpaMMOB, Tpamerui,
KpPYTOB U CEKTOPOB;

2)BBIYUCIIATH IIMHY OKPYKHOCTH, AJIUHY 1yTH OKPY>KHOCTH;

3)peiaTh 3a1a4M Ha JOKA3aTEJIbCTBO C MCIOIb30BaHUEM (GOPMYJT JUTMHBI OKPYKHOCTU U JJIMHBI
JYTH OKPY>KHOCTHU, GOpMYJI TUIO-11aiel puryp;

4) pemarb MpakTUYECKHE 3a/ayd, CBSI3aHHBIE C HAXO0XJIEHUEM TI€0-METPHUYECKHX BEIUYHH
(Mcnosb3yst MPU HEOOXOAUMOCTH CIIPa-BOUYHUKU M TEXHUYECKUE CPE/ICTBA).

Boinycknuk nonyuum 603mM0HCHOCHIb .

5)BBIUMCIATH IUIOIIAAM (UTYp, COCTaBIEHHBIX U3 JIBYX MWIM 00-Jee NPSIMOYTOJIbHUKOB,
napajuieJIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

6)BBIYMCIATh IUIOLIAJM MHOTOYTOJBHUKOB, HCIIOJNb3Ysl OTHOIIE-HUS PABHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;

7)npruoOpecTH ONBIT MPUMEHEHUS anreOpanyeckoro U TPUro-HOMETPUYECKOro anmnapaTa 1 ujaei
JBUKEHUSI TIPU PELICHUH 3a/1a4 Ha BBIYMCIICHHUE TJIOMIAe MHOTOYTOJIbHUKOB.

Koopannartsi

BbinycKHUK Hay4uTCH:

1) BBIUMCHATH AJIMHY OTPE3Ka N0 KOOPAMHATaM €0 KOHIIOB; BBI-UUCIATh KOOPAUHATHI CEPEANHBI
OTpe3Ka;

2)MCII0JIb30BaTh KOOPJAUHATHBIN METO JUIsl U3yYEHHS CBOWCTB IIPSIMBIX U OKPYKHOCTEN
Boinycknuk nonyuyum 603M0MCHOCHIb .

3)oBiageTh KOOPAUHATHBIM METOJIOM PEIICHHUS 3a/1a4 Ha BBI-UMCIIEHUE U 10Ka3aTEIbCTBO;
4)npuoOpecTy ONBIT UCIIOJIB30BAHUS KOMITBIOTEPHBIX MPO-TpaMM JJIs aHaIN3a YacTHBIX CIy4yaeB
B3aMMHOTI'0 PACIIONIO-)KEHUS OKPYKHOCTEHN U MPSAMBIX;

5)npuoOpecTy OMBIT BBHIOJHEHUSI NPOEKTOB Ha TeMy «lIpu-mMeHeHune KOOpAMHATHOrO MeToja
IIPY PELIECHUH 3a]a4 HA BBIYUCIIEHUE U I0Ka3aTeIbCTBOY.



BekTops!

BbInyCKHUK HAYy4YUTCSH:

l)onepupoBarh € BEKTOpaMHU: HAXOAUTb CYMMY M Pa3HOCTb [BYX BEKTOpPOB, 3aJaHHBIX
F€OMETPUUYECKH, HAXOAUTh BEKTOP, PaB-HbII IPOU3BEACHUIO 3aIaHHOI0 BEKTOPA HA YUCIIO;
2)HaXOAUTh JUIsl BEKTOPOB, 33JIaHHBIX KOOpPJIMHATAMU: JUIMHY BEK-TOPA, KOOPAUHATHI CYMMBI U
pa3HOCTH ABYX U Oojee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUSI BEKTOpAa HA YHUCIO, MPUMEHSS
IpY HEOOXOIMMOCTH COUETATEIbHBIHN, IEPEMECTUTEIBHBIN U pacTpe-AeIuTeIbHbIA 3aKOHBI;

3) BBIYMCIATH CKaJSPHOE IMPOU3BEACHUE BEKTOPOB, HAXOIUTh YroJ MEXIYy BEKTOpamH,
YCTaHaBJIMBATh NEPHEHAUKYISIPHOCTD IIPSI-MBIX.

Buvinycknuk nosiyuum 603mM0MCHOCHIb:

4)oBI1aJIeTh BEKTOPHBIM METOJIOM ISl pELICHUs 3a/1a4 Ha BbI-UMCIIEHUE U JOKA3aTeIbCTBO;
S)mproOpecTy ONBIT BBHIMOJHEHUSI MPOEKTOB Ha TeMy «lIpu-MeHeHue BEeKTOPHOrOo METoja MpH
pELIECHUH 3a]1a4 Ha BbI-YUCIICHUE U JI0KA3aTEIbCTBOY.

3. Coaep:xanue yueonoro npeamera «I'eomerpus»
VYuebublil npenmer «l'eomeTpus» Kak 4acTh NpeaMeTHON obnactu «MaremaTHka U
uHpOpMAaTHKa» M3ydaeTcs Ha YypPOBHE OCHOBHOTO 0Omero oOpa3oBaHUS B KadyecTBE
o0s13aTeNbpHOro IpeiMeTa B 7-9 Kilaccax.

DieMeHmbl Meopuu MHOICECE U MAMeMamuieckou 102uKy

Cornacao ®I'OC ocHoBHOro 001IETO 00pa30BaHUsl B KypC MaTEMaTHKH BBEJICH pa3jel
«Jloruka», KOTOpBII HE IpeamoaracT JOMOJIHATEIbHBIX YaCOB HA U3YUYEHUU U BCTPAUBACTCS B
pa3IuyYHbIE TEMbl KypCOB MaTeMaTUKU M MHPOPMATHKU U TpeBapsieTcs O03HAKOMJIEHHEM C
3JIEMEHTaMU TEOPUH MHOXKECTB.

Onemenmul 102UKU

Onpenenenne. YTBepxkaeHus. AKkcuomsl U TeopeMsl. [lokazarensbcTBo. Jloka3aTesbcTBO
oT nmpoTuBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep U KOHTpHIpUMED.

Buvickaszvieanus

HctuHHOCTE M JIO)KHOCTH BbICKa3bIBaHUS. CodcHble U npocmoele  8bICKA3bIBAHUSL.
Onepayuu Hao 6biCKA3bIAHUAMU C UCHONb30BAHUEM NOSUHECKUX C8A30K. U, UlU, He. YcioeHvle
BbICKA3bIBAHUSL (UMNIUKAYULL).

LI'eomempuueckue gueypul

Duzypvl 6 ceomempuu U 6 OKpymcaroujem mupe

I'eomerpuueckas ¢urypa. @opMupoBaHue MPEACTaBICHUNA O METAIIPEIMETHOM MOHATUU
«purypany.

Touka, 1MHUA, OTPE30K, IpsiMast, Ty, JIoMaHasl, JI0OCKOCTh, yroJl, OUcCeKTpuca yria u eé
CBOICTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cuMMeTpHs reoMeTpuueckux uryp. LlenTpanbHas cuMMeTpHsl F€OMETPUUECKUX
duryp.

Mmuozoyeonvruku

MHOroyrojapHuK, €ro »3J€MEHTbl M €ro CBOHCTBA. Pacrno3HaBaHME HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buvinykivie u HegblnyKibvie MH020y201bHuKU. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

Tpeyronbauku. BreicoTra, Menuana, OuCCeKTpuca, CpeAHSAS JIMHUS TpPEyrojbHHKA.
PaBHOOEIpeHHBIN TPEYroJIbHUK, €r0 CBOMCTBA M TNpHU3HAKU. PaBHOCTOPOHHMI TPEYroibHUK.
IIpsAMOYTONIbHBINM,  OCTPOYIOJIBHBIM,  TYNOYIOJIbHBIM  TPEYrOJbHUKU. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TpeyroyibHUKA.

Yetsipéxyronpuuku. Ilapamienorpamm, pomO, NpsSMOYrojdbHHUK, KBaJpaT, Tpamerus,
paBHOOeApeHHas Tparenus. CBONCTBA U MPU3HAKU MapajljiesiorpaMmma, pom0a, MpsMOyrojibHUKA,
KBajpara.

Okpysrcnocms, Kpye
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OKpy»XHOCTb, KpYI, HUX JJIEMEHTbl U CBOWMCTBA; LIEHTPAJIbHbIE U BIHMCAHHBIC YTJIBIL.
KacarenbHast u cexywas K OKPYXHOCTH, Ux ceoucmea. BimcaHHble U ONKMCAHHBIE OKPY>KHOCTH
JUISl TPEYTOJIbHUKOB, YemblpEXy20IbHUKOS, NPABUNbHBIX MHO20Y201bHUKOS.

T'eomempuueckue ueypvl 6 npocmparncmee (006vEMHbIE Mmena)

MHnozcocpannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOS C PA3HBIM NOJIONCEHUEM U
Konuyecmeom epawuet. 1lepBUYHBIE MPENCTABICHUS O MHUpPAMHJE, NapajUIeNeNuNeae, MpusMe,
cdepe, mape, MIIMHAPE, KOHYCE, UX dJIEMEHTAaX U MPOCTEUIITNX CBONCTBAX.

Omnowenus

Pasencmeso ¢ueyp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3Haku paBeHCTBAa TPEYTOIbHUKOB.

Ilapannenvnocmo npamvix

[Ipu3naku u CBOMCTBA MapaielbHBIX MNPAMBIX. Akcuoma napannervbHocmu Eexiuoa.
Teopema Daneca.

IlepnenoukynapHule npsimoie

[Ipsmoii yron. Ilepnenaukynsp k mnpsmoil. Haknonnas, npoekuus. CepeauHHBIN
NEPIEeHIUKYIAP K 0Tpe3Ky. Ceoticmea u npusHaKu nepneHOUK)IsipHOCMU.

Ilooobue

IIponopyuonanvnvie ompesxu, noooodue ¢ueyp. Ilooobnvie mpeyzonvruku. Ilpusnaxu
noooodus.

Bzaumnoe pacnonoscenue npsMoit U OKPYKHOCTH, 08YX OKPYIHCHOCHELL.

H3mepenus u eviuucnenus

Benuuunwi

[Tonstue Benmuuubbl. JlmHa. M3mepenue uiMHbBL. EOUHUIBI HW3MEPEHUS UIMHBI.
Bemnuuna yrna. ['pangycHas mepa yria.

[lonsTe o momanu miuockod ¢urypsl U e€ cBoicTBax. M3mepeHue momaaei.
Ennnunel usmepeHus miomaim.

[IpencraBnenne o0 00bEMe U ero cBoiictBax. M3mepenue oobéma. Equnnnbl usmepenus
00BEMOB.

H3mepenus u eviuucnenus

NHcTpyMeHTHI U1l U3MEPEHHU U MOCTPOEHUI; U3MEPEHUE U BBIYMCIICHHE YTIJIOB, JUIMH
(paccrosiHuit), miuomazneil. TpuroHoMmerpuueckue (YHKIUU OCTPOro yria B HPSIMOYTOJbHOM
TpeyroibHuke 7Tpucoromempuueckue @yHKyuu mynoz2o yeid. BblYHCIEHUE DSIEMEHTOB
TPEYTrOJIbHUKOB C WCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHHH. DOpMYJIbI IJIOMIA N
TpPEeyrojbHUKa, MapajuieiorpaMMa M €ro YacTHBIX BHUAOB, (GOPMYNBI UIMHBI OKPYXHOCTH U
miomaau kpyra. CpaBHeHue U BeryMcienue miomaneii. Teopema [Mudaropa. Teopema cumycos.
Teopema kocunycos.

Paccmosinus

Paccrosinne Mexay Toukamu. PaccTosiHMe OT TOUKH 10 MpsAMOM. Paccmosnue mesicoy
Queypamu.

l'eomempuueckue nocmpoenus

['eomeTprueckne MOCTPOCHHUSI IJIs1 HIUTFOCTPAIIMH CBOMCTB T€OMETPUIECKUX PUTYD.

NHcTpymMeHTBl  JUIsi  TOCTPOCHUWM: IUPKYJb, JUHEHKA, YroibHUK. [Ipocmetiwiue
NOCMpPOeHUs. YUPKYIeM U JUHEUKOU. NOCMpoeHue OUcCCeKmpucsl yaid, NepneHoOUuKyIapa K
NPAMOI, Yend, pagH020 OGHHOMY,

Ilocmpoenue mpey2onoHuKo8 no mpém cmoponam, 08yM CHOPOHAM U Y2y MeHCOy HUMU,
CMOpPOHe U 08YM NPUNEHCAUYUM K Hell YeNaM.

/lenenue ompesxa 6 0aHHOM OMHOULEHUU.

L'eomempuueckue npeobpazosanus

IIpeobpazosanus

[TonsTne  mpeobOpaszoBanusi.  [IperncraBieHne O ~ MeTanpeIMETHOM  MOHSITHH
«mpeobpazoBanuey. [lododue.

Jleudicenus
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OceBasg M IEHTpajbHas CUMMETpPUS, NOBOPOM U napaiienvhviii neperoc. Kombunayuu
08UIICEHUT] HA NIOCKOCMU U UX CBOLICMEA.

Bexmopul u koopounamul na niockocmu

Bexmoput

[TonsTrie BekTOpa, NEHCTBUS HAJ BEKTOpPaMH, WCIOIH30BAHHE BEKTOPOB B (UBHKE,
PAs3odiCceHUe 6eKmopa Ha cocmasiiioujue, CKaiapHoe npoussedenue.

Koopounamei

OcHOBHbIE TIOHSITUS, KOOPOUHAMbBL  8EKMOpPA, PACCMOSHUE MedHcOy  MOYKAMU.
Koopounamui cepeounvt ompesxa. Ypasuenus gueyp.

Ilpumenenue 6exkmopog u Koopouwam Ol peuwieHus: NPoCMenuux 2eoMempudecKux
3a0au.

Hcmopusa mamemamuxu

Om 3emnedenus x eeomempuu. Ilugazop u eco wkona. @anec, Apxumeo. Iliamon u
Apucmomens. Ilocmpoenue npagunrbhvlx MHO20y20NbHUK08. Tpuccekyusa yena. Keadpamypa
Kpyea. Yoeoenue xyoa. Hcmopus wucia . 3onomoe ceuenue. «Hauana» Eexauoa. JI Diinep,
H. 1 Jlobauesckuii. Hcmopus namozo nocmynama.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCATOUE20 MUPA.

Acmponomus u ceomempus. Ymo u kax yswanu Aumaxcaeop, Ipamocghen u Apucmapx o
paszmepax Jlynvl, 3emau u Connya. Paccmoanus om 3emau 0o Jlymer u Connya. HMzmepenue
paccmosiHusa om 3emau 0o Mapca.

Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu: JI.Dunep. H.H.Jlobauesckuil,
11.J1.Yeoviwes, C. Kosanesckas, A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuyeckux u HA8USAYKUX
Hayxk, pazsumue poccutickozo ¢pnoma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenowviuu.
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4. TemaTnueckoe njanupoanue yueonoro npeamera «'EOMETPUS»

7 KJIACC (70 YACOB)
Ne | Kosnuec Tema ypoka OcHOBHBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH
TBO
4acoB

1 HauvanbHble reoMeTpuyeckue cBeenusi- 10 yacon

1-2 2 [Ipsimas u otpe3ok | JI.: @opmupoBaHHEe yCTOWUYMBOW MOTHBALMU K YYEHHIO, MIO3HABATEIBHOIO MHTEPECA, YMEHUE SICHO, TOYHO,

3 1 CpaBHeHME IPaMOTHO M3JIaraTh CBOM MBICIH B YCTHOW U MMCbMEHHOW PEYH; * YMEHHE  KOHTPOJMPOBATH  Tpolecc |
OTPE3KOB pe3ynbTaT y4eOHOM MaTeMaTH4ecKoi JesTeIbHOCTH.

4-6 3 H3smepenne [1.:00BsACHATh, YTO TaKO€ OTPE30K, JIy4, Yrojl, KaKOoW YroJl Ha3bIBAETCS Pa3BEPHYTHIM; OOOCHOBBIBATH
OTPE3KOB. B3aMMHOE PACIIOJIOKEHHE IBYX MPSIMBIX Ha MIIOCKOCTU; OOBSICHATD, YTO TAKOE OTPE3OK, JIyU, YroJl, KaKoi yroi
3mepenue yriios Ha3bIBACTCSI PA3BEPHYTHIM; (HOPMYIUPOBATh U OOOCHOBBIBATH PABEHCTBO OTPE3KOB M YTIIOB;00BSICHATH, KaK

7-8 2 [lepneHAUKyISpHbIE | U3MEPSIOTCS. OTPE3KU U YIJIbl, YTO TAKOE TPALYC U IpajlyCHas Mepa yria, KaKoi yroy HasbIBAETCS MPAMBIM,
IpsiIMbIE OCTPBIM, TYIIBIM;

9 1 Perrenne 3amaq dbopMynupoBaTh ¥ 000CHOBBIBaThH CIy4ad, KOTJa TOYKA JEJIUT OTPE30K Ha J[Ba OTpe3Ka U KOTAa JIyd JAETUT

10 1 KoHTponbHas YroJ Ha JiBa YIia;00bsACHITh, KAaKU€ YTJIbI HA3bIBAIOTCS CMEXHBIMH M BEPTHUKAIBHBIMU; (HOPMYIHUPOBATH U
paGota Nel 000CHOBBIBAaTh YTBEPXKJEHHUS O CBOWCTBAX CMEXHBIX U BEPTUKAIBHBIX YTIIOB; OOBICHITH, KaKHe MpsMbIe
«HauamsHbIE HAa3BIBAIOTCS TEPHEHAUKYISAPHBIMU; (HOPMYyTUpOBaTH M OOOCHOBBIBATH YTBEPXKICHHE O CBONCTBE IBYX
reOMETPHYCCKHE MPSIMBIX, TIEPIIEHANKYISIPHBIX K TPeThel; n300pakaTh W pacrlo3HaBaTh yKa3zaHHbIE MpocTellne GUrypsl Ha
CBEJICHUS» YepTekKax; pemarh 3aa4u, CBSI3aHHbBIE C DTUMH MPOCTEHITMMU (UTYypaMHU.

K.: ymeHue opraHu3oBbIBaTh Y4e€OHOE COTPYJHHYECTBO M COBMECTHYIO JEATEIbHOCTb C YUUTEIEM H
CBEPCTHUKAMHU: ONPENENATh L€, pacIpeaesaTh QYHKIUU U POJIM YYACTHUKOB, 0011I1e CIOCOObI pabOTHI.

P.: YMEHHE CaMOCTOSITEIBHO IUIAaHUPOBATh AJbTEPHATUBHBIC MYTH JIOCTMOKCHHUS IIeJieH, OCO3HAHHO
BbIOUpaTh HamOojee H(P(GEeKTUBHBIE CIOCOOBI peIleHHs] y4eOHBIX W TO03HABaTENbHBIX 3a7a4; yMEHHE
CaMOCTOSITEIIEHO CTaBHUTh IIEJIH, BRIOUPATh U CO3/IaBaTh aJITOPUTMBI JIJIS PEIICHHS YIeOHBIX MaTeMaTHICCKUX
npooieMm.

I1.: yMeHre ycTaHABIMBATH IPUIHMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE PACCYXKICHHE,
YMO3aKTI04YeHNEe (MHIYKTUBHOE, EAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI; CO3/IaBaTh, MPUMEHSThH U
PeoOPa3OBBIBATH 3HAKOBO-CHUMBOJIMYCCKHE CPEJICTBA, MOJICIIA U CXEMBI JIJISl PEIICHHS YICOHBIX U
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IIO3HABAaTCJIBHBIX 3a1a4.

2. Tpeyroanbauku-17 yacos.
11-13 IlepBslii mpu3HaK JL.: (opMHpOBaHKE 1IETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
paBeHCTBa HAYK{ ¥ OOIIECTBEHHOM MPAKTUKK; KPEaTUBHOCTH MBIIUICHHS, MHULIUATHBY, HAXOAUYUBOCTh, aKTUBHOCTb IIPU
TPEYrOJIbHUKOB pELICHNN T€OMETPUYECKUX 3a/1ay.
14-16 MenuaHsl, [1..  OObsacHATH, Kakas (urypa Ha3bIBACTCS TPEYrOJbHUKOM, YTO TAKOE BEPIIWHBI, CTOPOHBI, YIIIbI H
OUCCEKTPUCH] U HNEpUMETP TPEYroJbHUKA, KaKue TPEyrojJbHMKH HAa3bIBAIOTCS PABHBIMM; M300pakaTh W paclio3HaBaTh Ha
BBICOTBI YyepTe)Kax TPEYroJbHUKM W MX DJJIEMEHTHI; (OpMyIHpoBaTb U JOKa3blBaTh IPU3HAKU PaBEHCTBA
TPEYrOJIbHUKA TPEYrOJIbHUKOB;
17-20 Bropoii u Tperuit pemars 3a1a4u, CBA3aHHBIE C IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB; CONIOCTABIIATH ITOJIYYEHHBIN PE3YIbTAT
NPU3HAK PABEHCTBA | C YCJIOBHMEM 3a/1aud; aHAIW3UPOBATh BO3MOXKHBIE CIy4au.00bACHATH, YTO Ha3bIBAETCS IEPIEHAUKYIAPOM,
TPEYroJIbHUKOB IIPOBECHHBIM U3 JAHHOW TOYKH K JAHHOU MPSIMON;
21-23 3amayn HA (dbopMyIMpOBaTh M JOKa3bIBaTh TEOPEMY O MEPHEHAUKYISApPE K MPSIMOl. OOBSACHATH, KaKOW TPEYroJbHUK
HIOCTPOEHHE Ha3bIBACTCSI paBHOOEIPEHHBIM U KaKOM paBHOCTOPOHHUM; OOBACHATh, KAKME OTPE3KU HA3bIBAIOTCS MEIUAHOM,
24-26 Perrenne 3amau OUCCEKTPUCON U BBICOTON TPEYroJbHUKA; GOPMYJINPOBATH ONPEEICHHE OKPYKHOCTH;
27 KoHTponbHas OOBSACHATH, UYTO TAKOE LEHTpP, pajuyc, OTUaMeTp W XOpAa OKPYKHOCTH; pellaTh MpocTeillline 3agaud Ha
paGoTa Ne 2 NOCTpOeHHE (TIOCTPOEHHE yIyla, paBHOIO JAaHHOMY, IIOCTPOEHHME OHCCEKTPUCHI Yrila, MOCTPOEHHE
«TpeyronpHUKI» NEePIEeHIUKYISAPHBIX MPSIMBIX, MOCTPOEHUE CEpeANHBI OTpe3ka) U OoJiee CIOXKHBIE 3aJ1a4M, HCIIOJIb3YIOLINe
YKa3aHHBIC IPOCTEHIIINE;
COIOCTABJIATH MOJYYEHHBIN PE3YJIBTAT C YCIOBUEM 337ja4H; AHAIU3UPOBATh BO3MOXKHBIE CIIydan
K.: ymenue pabotaTh B rpymie: HaX0AUTh O0lee pelIeHre U pa3peraTb KOH(GIUKTBI HA OCHOBE COTJIACOBAHUS
MO3UIMI U yueTa HHTEPECOB; CIyLIaTh MapTHEPA; (GOPMYIHpPOBaTh, apTyMEHTHUPOBATH U OTCTAaUBATh CBOE
MHEHHE
P.: ymeHue afiekBaTHO OLIEHUBATh NMPABUIILHOCTh WM OLIMOOYHOCTH BBINOJIHEHUS yueOHOU 3a1auu, ee
00BEKTHBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PEeIIeHNs; TOHUMaHKE CYIIIHOCTH
AITOPUTMHUYECKUX NPEANACAHUN U YMEHUE AEHCTBOBATh B COOTBETCTBUH C MPEMIOKEHHBIM AITOPUTMOM.
I1.: ymeHue BUIeTh MaTEMaTUYECKYIO 33lauy B KOHTEKCTE MPOOJIEMHOM CUTYyallMM B APYTUX AUCHUIIMHAX, B
OKpYXKarollel *U3HU; yMEHNE TOHUMATh U UCIOJIb30BaTh MATEMAaTHUYECKHE CPEICTBA HATJIITHOCTHU (PUCYHKH,
YEepTEXKH, CXEMBI U JIP.) AJI WUTIOCTPALMM, HHTEPIPETALIMH, apTyMEHTALUH.
3 ITapaJieabHbie npsiMble-13 yacos.
28-31 [Ipusnaku JI.: ®opMmupoBaHKe yCTOMYUBON MOTHUBALMM K YYEHUIO, YCTOMYMBOIO UHTEPECA K U3YUYEHUIO HOBOTO, HABBIKU
IapAJUICIbHOCTH palboThl 10 AITOPUTMY; CIOCOOHOCTh K SMOLMOHAIBHOMY BOCHPHSTHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,
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JIBYX MPSMBIX

pemeHI/Iﬁ, paCCY)I(,I[CHI/Iﬁ; YMCEHHE sICHO, TOYHO, I'PaMOTHO H3JilaraTb CBOU MBICIIU B YCTHOﬁ U IIHCHMEHHOU

32-36 AKCHOMBI peur, MOHUMAaTh CMBICI IIOCTaBJIEHHOM 3a/ladyM, BBICTpauBaTb ApPryMEHTALMIO, IPUBOAUTH IPUMEPBI U
napasiesIbHbIX KOHTPIPUMEPBI.
TPSIMBIX [1.:®opMynupoBaTh ONpeeeHHE MapauIeIbHbIX MPSIMBIX; OOBSCHATH C MOMOIIBIO PUCYHKA, KAaKWUE YTIIBI,
37-39 PemieHue 3anaq oOpa3oBaHHee MpPU IEPECEUCHUM JBYX IMPSIMbBIX CEKYLIEH, Ha3blBAIOTCA HAKPECT JISKAIIMMHU, KakKue
40 KonrponbHas OJIHOCTOPOHHUMU U KaKU€ COOTBETCTBEHHBIMU;
paboTa Ne3 dbopMynupoBaTh U JOKa3bIBaThb TEOPEMbl, BBIPAKAIOLIME MPHU3HAKK MAPAJUIETBbHOCTH JBYX MPSIMBIX;
«IlapasenbHble ®opMyIMpoBaTh AKCUOMY HapajlIeIbHbIX NPSMbIX U BBIBOJUTH CIEACTBUS U3 HEE,
HpsMbIE» (dbopMynMpOBaTh U J10Ka3bIBaTh TEOPEMbI O CBOWCTBaX, 0OpaTHbIE TeopeMaM O NMpHU3HAKaX MapajlieIbHOCTH,
CBSA3aHHBIX C HAKpECT JEKallUMH, COOTBETCTBEHHBIMU M OJHOCTOPOHHUMH YIJaMH, B CBSI3U C 3TUM
OOBSICHATh, UYTO TaKOE YCJIOBHE M 3aKIIOUYEHHE TEOpeMbl, Kakas TeopeMa Ha3bIBaeTcs OOpaTHOW IO
OTHOUIEHUIO K JAaHHOW TEOPEME;
OOBSICHATB, B UEM AKJIKOYAETCsI METO/[ I0Ka3aTeNbCTBA OT IPOTHUBHOIO;
MIPUBOJIUTH IPUMEPHI UCIIOIB30BAaHUS ITOI'O METO/Ia;
pelaTh 3aa4y Ha BBIYMCIIEHHE, JOKA3aTEIbCTBO U IOCTPOCHHE, CBA3AHHBIE C TAPAJUICIbHBIMY NIPSMBIMH.
MOMOIIIbIO TIepedopa BapHaHTOB
K.: opranu3oBbIBaTh U INIAHUPOBATH YUEOHOE COTPYJHHUUECTBO
P.: moHMMaHMEe CYIIHOCTH aJTOPUTMUYECKUX MPEANHUCAHUNW W yMEHHE JeHCTBOBATH B COOTBETCTBUU C
IPEJIOKEHHBIM AJITOPUTMOM; YMEHHME IUIAHUPOBATh W OCYILECTBIISITH JEATEIBHOCTh, HAIPABJICHHYIO Ha
pelieHue 3aau.
II.: ymeHue ycTaHaBIMBAaTh NPUYUHHO-CIECICTBEHHBIE CBS3HM, CTPOUTH JIOTHYECKOE PpaCCYXICHHE,
yMO3aK/Iio4eHne (MHAYKTUBHOE, I€IyKTUBHOE U 0 aHAJIOTUH) U BBIBOJBI, YMEHHUE CO3/1aBaTh, MPUMEHSTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CpPEICTBA, MOJEIM M CXEMbl Uil peleHus Y4eOHBIX H
M03HABATEJIbHBIX 33]1a4.
4 CooTHOomIeHHE MEK1Y CTOPOHAMH U YIVIAMH TPeYroJbHHKA -18 yacos
41-42 CymmMma yriioB JI.: popmupoBaHuE OTBETCTBEHHOTO OTHOLIEHUS K YYEHHIO, TOTOBHOCTH U CLIOCOOHOCTH 00yYaromuxcs K
TPEYrOJIbHUKA CaMOPAa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTHBAIIMM K 00YYEHHIO U TIO3HAHUIO; *(OPMHUPOBAHUE
43-45 CooTHomieHne L[EJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHON
MEXy CTOPOHAMH | IIPAKTUKH;
U yriiaMmu I1.:®opMynupoBaTh U JAOKa3bIBaTh TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA U €€ CIEACTBUE O BHEIIHEM YIJe
TPEYroJbHHUKA TPEYroJbHUKA; MPOBOAMUTH KIACCU(UKAIIUIO TPEYTOJIBHUKOB 10 YIiIaMm;
46 KonTposbHas pelaTh 3aa4n Ha BBIYMCIIEHUE U J0KA3aTeNIbCTBO, CBSI3aHHBIE C TEOPEMOI O CyMME YIJIOB TPEYroJIbHUKA;
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paborta Ne4

COIIOCTAaBJIATH HOJ'Iy‘iCHHI:Iﬁ pE3YIbTAT C YCIIOBUEM 3a/lavul; aHAIIN3WUPOBATh BO3MOKHEIC ClTy4dau.

«CooTHOLIEHHE @opMyIMpoBaTh U JI0Ka3bIBaTh TEOPEMY O COOTHOLIEHHUSX MEXKIY CTOPOHAMU U YIJIaMU TPEYroJbHHUKA
MEXJy CTOpPOHaMH | (TIpsiMoe ¥ 00paTHOE YTBEPXKICHMS) U CIEICTBHS U3 HEE, TEOPEMY O HEPaBEHCTBE TPEYrOJIbHUKA,
U yIJIaMH pelmarh 3aJayd Ha BBIYMCIIEHUE, JOKAa3aTEIbCTBO U IOCTPOEHHUE, CBSA3AHHBIE C COOTHOIIEHMSIMH MEXIY
TPEYTOJbHUKA CTOPOHaMM M yIJIaMU TPEYrojbHUKA, IPU HEOOXOAMMOCTH MPOBOAUTH 10 XOAY PELICHMS JONOIHUTENIbHBIE
47-50 | 4 [IpsimoyronbHbIe IIOCTPOCHUSI,
TPEYTOJIbHUKU COIIOCTABJIATh  IOJIyYEHHBIH  pe3ylbTaT €  YCIOBMEM  3aJauyd;  aHAJIU3UPOBaTh  BO3MOXKHBIC
51-54 | 4 [TocTpoenue cinyyan.QopMynMpoBaTh U JOKa3blBaThb TEOPEMBbI O CBOWCTBaX MPSMOYTOJIBHBIX TPEYrOJbHUKOB
TPEyroJIbHUKA 110 (IPAMOYTONBHBII TpeyrobHUK ¢ yriaom30°%; GopMyIMpoBaTh ONpeieIeHHs PACCTOSHUS OT TOYKHU 0 TIPSAMOH,
TPEM dJIEMEHTAM paccTOsHUS MEXIY MapajljiebHbIMU MPSMbIMU;
55-57 | 3 Pemenne 3amau pemiath 3a7a4d Ha BBIYHCICHHE, CBA3aHHBIE C TEOPEMAMH O CBOWMCTBAX IPSMOYIOJIBHBIX TPEYTrOJIBHUKOB, C
58 1 KonTponsHast paccTOsIHHEM MEX1y MapajuleIbHbIMU NPSIMbIMU;
pabota Ne 5 COMOCTABJISITh ~ IIOJYYEHHBIM  pe3ylbTaT €  YCJIOBMEM  33Jaud;  aHAJIU3UpOBaTb  BO3MOJXKHBIC
«IIpsAMOYTONIbHBIE ciydau.(OpMyJIHpOBaTh U JIOKa3bIBaThb TEOPEMbI O NMPHU3HAKAX PABEHCTBA MPSIMOYTOJbHBIX TPEYTrOJbHHKOB;
TPEYTONbHUKHI pelaTh 3ajaud Ha TOCTPOEHUE TPEYroJibHUKA 10 TPEM CTOPOHAM, IpU HEOOXOJIUMOCTH MPOBOAUTH IO XOIY
pELIEHNUs JOMOJIHUTENBHBIE IOCTPOCHUS;
COIOCTABJISITh MOJIYYEHHBIN pe3ysbTaT ¢ YCIOBUEM 33J1auM; UCCIIE10BaTh BO3MOKHBIE CIyYaH.
K.: yMeTb HaxoauTh B TEKCTE MHPOPMALIMIO, HEOOXOAUMYIO JUIsl pellieHHs 3a/1a4, (JOPMHUPOBATH HABBIKU
y4eOHOr0 COTpYAHUYECTBA
P.: camocTosITeNbHO BRIIAEIATH U (POPMYIMPOBATH O3HABATENBHYIO 11€]1b, 00HAPYKUBATh U (POPMYIHPOBATH
y4eOHYI0 MPoOJIeMY, COCTABIISTH TUIaH BBHITOTHEHUS paOOThI
I1.: ymMeTh ycTaHaBIMBATh NPUUYMHHO-CIICACTBEHHBIE CBSI3H,
5 HTorosoe nopropenue -12 yacon
59-68 | 10 IToBTOpEHME. JI.: hopMupoBaTh HaBBIKM aHAJIN3a U CAMOKOHTPOJISI, YCTOHYHMBOI MOTHBALIMU K 3aKPETIJICHHUIO.
Pemenne 3amau I1.: NOBTOPUTH JNMHEWHbIE YPABHEHUSI U UX CUCTEMbI; TUHEHHYIO QYHKIUS U ee IpaduK; CTETEeHb C
69 1 l'onoBas HaTypaJbHbIM MOKa3aTeleM
KOHTpPOJIbHAS K.: ymeTs HaxoauTh B TeKCTe HH(OPMALINIO, HEOOXOIUMYIO JUIsl peleHus 3a/1a4, pOpMHUPOBATH HABBIKK
pabota y4eOHOT0 COTpYTHHUECTBA
70 1 AHaN3 roA0BBIX P.: camocTrosiTenbHO BBIIAENIATH U (POPMYJINPOBATH [TO3HABATEIBHYIO 11€]1b, 0OHAPYKUBATh U POPMYIUPOBATH

KOHTPOJIBHBIX paboT

yueOHYI0 Mpo0IeMy, COCTABIATh IJIaH BHIMTOTHEHUS PabOTHI
I1.: ymeTh ycTaHaBIMBATh 3aKOHOMEPHOCTH, OCYIIECTBIISITH CPAaBHEHHE M KJIACCH(DHUKAIIHIO
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8 KUIACC (72 yaca)

Ne Kouunuec Tema ypoka OcHoBHBIE BU/IbI Y4eOHOMH JesITeJIbHOCTH
TBO
4acoB
1 YerpipexyrojbHukn- 144yacon
1 1 MHuoroyronsHuk. Bemmykieii | JI.: @opMupoBaHue yCTOMUMBOW MOTHBALMM K YYEHUIO, II03HABATEIIBHOIO MHTEPECA, YMEHUE SICHO,
MHOT'OYTI'OJIbHUK. TOYHO, FPAMOTHO M3JIaraTh CBOM MBICJIA B YCTHON M IUCbMEHHOM pe4H; * yMEHHE KOHTPOJIMPOBATh
IIPOLIECC U pe3yJIbTaT y4eOHON MaTEMATUYECKOM J1eATENbHOCTH.
2 1 YeTbIpexyrojJbHUK I1.:00BACHATh, YTO TaKO€ MHOTOYTOJIbHUK, €r0 BEpLIMHBI, CMEXKHBIE CTOPOHBI, JHMAroHaJH,
n300pakaTh YETHIPEXYrOJbHUKH Ha YepTekax; M300paXkaTh M pacrlo3HaBaTh MHOTOYTOJIbHHUKH Ha
3 1 [Tapannenorpamm. yeprekax. [lokaspiBaTh 371€MEHTHl MHOTOYI'OJIbHHMKA, €r0 BHYTPEHHIOI U BHEIIHIOW 00JacTH;
(GbopMyIHpOBATH OIPENEIIEHUE BBIMYKIOrO MHOTOYTOJbHHUKA; HM300pakaTh H paclo3HaBaTh
4 1 [Ipu3Haky mapajenorpaMma. | BBIIYKIBIC U HEBBITYKIIbIE MHOrOYrojdbHUKH. DOpPMyIMpOBaTh M J0Ka3biBaTh YTBEPHKICHUE O
CYMME€ YTJIOB BBINYKJIOTO MHOTOYTroJIbHUKA. OOBICHATH, KAKUE CTOPOHBI(BEPIINHBI) HA3bIBAIOTCS
5 1 Pemenue 3amau IIPOTUBOIOJIOKHBIMH. DopmMyIUpoBaTh ONpeeIeHus napajuiesorpamma, Tpaneuuy,
«IlapannenorpamMmm» pPaBHOOEAPEHHON U MPSMOYTOJILHOM Tpanelui, NpsMoyroibHIUKa, poMOa, KBaapara; paclio3HaBaTh
U M300pakaTh ITH YETHIPEXYrolbHUKH. DOPMYIHPOBATh U JIOKA3bIBATh YTBEPXKIEHHUS O CBOMCTBAX
6-7 2 Tparterus. PaBHoGeapennas n | ¥ IPU3HAKaxX yKa3aHHBIX YCTHIPEXYTONBHUKOB. PelraTh 3a1aun Ha BBIYHCICHUE, J0KA3aTEIbCTBO U
TIPSIMOYTOJIBHASL TPATICIIHS. MIOCTPOEHHE, CBSI3aHHBIE C THMMU BUAAMU YETBIPEXYroJbHUKOB. OOBACHATH, Kakue JABE TOUYKU
Ha3bIBAIOTCS CUMMETPUYHBIMUA OTHOCUTENIBHO MPSAMOI(TOUKH), B KAKOM ciiyyae pUrypa Ha3blBaeTcs
8 1 Peurenne 3a1a4 «Tpamewsn» CUMMETPUYHON OTHOCHUTEIBHO MNPSAMON(TOYKM) M 4YTO TaKO€ OCH(LIEHTP) CHUMMETPUMU (UTYPHI.
[IpuBonuTe mnpuMepsl ¢uryp, ooOnajnarwlUX OCeBOW(LEHTpaIbHOW) CHUMMETpHEH, a Takxke
9 1 TIpSMOYTOJIBHHK. MIPUBOANUTH IPUMEPHI OCEBOI U IIEHTPATbHONW CUMMETPUH B OKpYXKarolleil Hac 00CTaHOBKe.
K.: ymenue opranuzoBbIBaTh y4eOHOE COTPYAHUUECTBO U COBMECTHYIO JESATEIILHOCTh C YUUTEIEM U
10 1 Pom6. Kpasipar. CBEpCTHUKAMMU: ONPEIENATh IeNU, paclpeaAesaTh GYHKINUU U POJIM YYaCTHHKOB, OOIIHE CIIOCOObBI
paboTHI.
11-13 13 PemeHH? 3anat P.:  yMeHHEe CaMOCTOSTENFHO IUIAHHPOBATH AIbTEPHATHBHBIE IyTH JIOCTIDKCHHUS IIEJIeH,
«eTBIPEXYTONLHUKH) OCO3HAHHO BBIOMpaTh Hambosiee FPPEKTHBHBIC CIIOCOOBI PELICHHS YYCOHBIX M MO3HABATEIBHBIX
3a/1a4; YMEHHUE CAMOCTOATEIbHO CTaBUTH II€JIM, BHIOUpATh U CO3JaBaTh AJITOPUTMBI JUISl PELICHUs
14 1 KontpomnsHas pabora Nel.

«HeThIpEXYTrOJIbLHUKI»

y4eOHBIX MaTeMaTHUECKUX MTPOOIEM.
I1.: ymenue ycTaHaBIMBaTh MPUIMHHO-CIICICTBEHHBIC CBSA3H, CTPOHUTH JIOTHYECKOE
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pPacCyXKaC€HUE, YMO3AKIHOYCHUC (I/IH,HYKTI/IBHOG, ACAYKTUBHOC U I10 aHa.]'IOFI/II/I) U BBIBO/JBI,
Cco3aaBaThb, NPUMCHATL U Hp606p330BLIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA, MOJCIIN U CXCMbI
JJI pCIICHU A y‘l€6HHX U ITO3HAaBAaTCJIbHBIX 3aJa4

2. IInomann-15 4acos.
15 [TonsTre nnomanu JI.:  ¢dopmupoBaHHe 11€I0CTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
MHOroyrojsHuka. [lnomanp Pa3BUTHS HAYKU U OOIIECTBEHHOW MTPAKTUKH; KpEaTUBHOCTh MBIIUICHUS, HHUIIUATUBY,
KBaJpara. HaxO0/I4YMBOCTb, aKTUBHOCTb IIPU PEIICHUH T€OMETPUUECKUX 3aay.
16-17 [Tnomane mpsSAMOYToJIbHUKA. II.:  OOBIACHATH, KaK MPOU3BOIUTCS U3MEPEHHE IUIOIIA/Ie MHOTOYTOJILHUKOB; ()OPMYITHUPOBATH
Pemenue 3anau. OCHOBHBIE CBOMCTBa MIommaeii. BeiBoauTh popmyIbl Iuomaaeil mapauienorpamma,
18-19 [Inomane napajuienaorpamma. TPEYroJIbHUKA, TPAMCINH, C TIOMOIIIbIO (hOPMYI TUTOLIAACH MPSIMOYTOJILHUKA U KBaJIpaTa.
Pewenne 3anau. DopMyIHpOBaTh U JI0Ka3bIBaTh TEOPEMY 00 OTHOIICHUH TUIONIA/IeH TPEYTrOIbHUKOB, UMEIOIIUX T10
20-21 [Inomans TpeyroabHUKA. paBHOMY yriry. @opMyIHpoOBaTh U T0Ka3biBaTh Teopemy [Tudaropa u oOparnyro eil. BeiBonuTth
Permienve 3amad. dbopmyny ['epona amns muiomaau TpeyroibHuKa. Pemars 3a1aun Ha BEIYUCIICHUE, TOKA3aTENbCTBO U
22-23 ITnomans Tpaneuuu. Pemenue | MOCTPOCHUE, CBSI3AHHBIC C dhopmynamu momaei u reopemoit [udaropa.
3ajad. K.: ymenue paboraTh B rpyIie: HaXOJUTh 00Ilee pelieHre U pa3peniaTh KOHPIUKTH Ha OCHOBE
24-25 Teopema ITudaropa. Peurenne | COTTACOBAHHS MO3HIIHIT U y4eTa HHTCPECOB; CITyIIAaTh MAPTHEPa; GOPMYINPOBATE,
3a1ay. apryMEHTUPOBaTh U OTCTauBaTh CBOE MHEHHUE
26-28 Pemmenue 3anau «L1omansy» P.: yMeHue aiekBaTHO OLIEHUBATh MPABMIHLHOCTD UK OMMOOYHOCTD BBHITIOJIHEHHS YIEeOHOU 3a1a4H,
29 KourposbHas paGora Ne2 €€ 00OBbEKTUBHYIO TPYIHOCTD U Cf)6CTBeHHLIe BO3MO’KHOCTH €€ PELLCHNs; IOHUMAHHUE CYIIHOCTH
«ITnomanm». AITOPUTMHUYECKUX MPEINUCAHUN U YMEHUE ICHUCTBOBATh B COOTBETCTBUU C TIPEITIOKEHHBIM
AITOPUTMOM.
I1.: ymeHue BHIETh MATEMAaTHYECKYIO 337]a4y B KOHTEKCTE MTPOOJIEMHOM CUTYaIlUH B IPYTUX
JUCLUILIMHAX, B OKpYKaIOLIEH KU3HU; YMEHUE TOHUMATh U UCII0JIb30BAaTh MAaTEMAaTUUYECKUE
CpelICTBa HATTISAHOCTH (PUCYHKH, YEPTEKHU, CXEMBI U Jp.) A1 WITIOCTPAIUU, HHTEPIPETaIlH,
apryMeHTaluH.
3 Ilogo6ue TpeyroabHuKoB-18 4yacos.
30-31 Omnpenenenue moa00HBIX JI.: ®opMupoBaHKE YCTOMYMBON MOTHUBAIIMH K YUYEHUIO, YCTOMYMBOTO MHTEPECA K U3YUEHUIO
TPEYTrOJILHUKOB. HOBOTO, HABBIKHA PA0OTHI TI0 aJITOPUTMY; CTIOCOOHOCTH K YMOITMOHAIEBHOMY BOCTIPUSITHIO
32 [TepBsIii mpU3HAK TOA00US MaTeMaTHYeCKUX O0BEKTOB, 3a/1a4, PEIICHUH, pACCYKICHHI; YMEHHUE SICHO, TOYHO, TPAMOTHO
TPEYTrOJIbHUKOB. M3JIaraTh CBOM MBICIIA B YCTHOM Y MMCbMEHHOM peuyy, HOHUMAaTh CMBICI IOCTABJICHHOW 3a/1a4H,
33 Bropoii npusHak mompoous BBICTpPanBaTh apryMEHTAIINIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDPBI.
TPEYTOJIbHUKOB. I1.:O0BSICHATH TOHATHE TPOMOPIIMOHATIEHOCTH OTPE3KoB. DOpMyIHpOBaTh ONpeIeIeHUs
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34 1 Tperunii nmpu3HaK moao0us MOJAOOHBIX TPEYTOJIBHUKOB U KO3 duieHTa nopoous. @opMyIMpoBaTh U JOKA3bIBATh TCOPEMBI:
TPEYTOJTHHUKOB. 00 OTHONICHHH TUTOMIAIeH TTOJOOHBIX TPEYTOJIBHUKOB, O MPU3HAKAX TOI00US TPEYTOJIBHUKOB, O
35-36 | 2 Pemenue 3amau «lIpusnaku CpeIHEe! JIMHUU TPEYroJIbHUKA, O IEPECEYCHUN MEANaH TPEYTrOIbHUKA, O IPOIOPLHMOHABHBIX
O100HsI TPEYTOJIHLHUKOBY OTpe3Kax B MPSIMOYTOJILHOM TpeyrojibHUKe. OOBSICHITH, YTO TAKOE METOJ IMOA00MS B 3a7a4ax Ha
37 1 KonTposbnas padora MIOCTPOCHHE, U PUBOAUTH IPUMEPHI 3TOr0 MeToAa. OOBACHAThH, KaK MOKHO MCIOJIb30BaTh
Ne3 «ITpu3naku ogooust CBOWCTBA MOJI00HBIX TPEYTOJLHUKOB B U3MEPHUTEIBHBIX pa0oTax Ha MeCTHOCTH. OOBSICHATH, KaK
TPEYTOJILHUKOB BBECTHU MOHITHE MOA00US ISl MPOU3BOJIbHBIX (Uryp. opMyIupoBaTh ONpeaeICHUS U
38 1 Cpe JIHSISL JIMHUSL TPEYTOJIbHUKA HWIUTIOCTPUPOBATD IMMOHATHA CUHYCA, KOCUHYCA K TAaHI'CHCA OCTPOro yrija npsaMOyrojJbHOIro
39-40 | 2 TIponopIHoHaNbHEIE OTPE3KH | TPEYTOJIIbHUKA. BHIBOAUTE OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO M 3HAYCHHUS CHHYCA,
B IIPSIMOYTOJIBHOM KocuHyca, Tanrenca yrios 30° ,45°,60°. Pemiars 3a1auu, CBSI3aHHEBIE C IOA00UEM TPEYTOILHUKOB U
TPEyroabHUKE. HaXO0XJACHUEM HEU3BECTHBIX AJIEMEHTOB MPSAMOYTOJIBLHOTO TPEYrodbHUKA. J[J1s1 BEIUMCICHUS
41 1 Peluenue 3am1a4u 3HAYCHUH TPUTOHOMETPUICCKHUX (DYHKITUI HCIIOIB30BATh KOMITBIOTEPHBIC IPOTPAMMBI.
42-44 | 3 COOTHOLLCHHS MEXy K.: opranuzoBbIBaTh U IUIAHUPOBATH Y4€OHOE COTPYAHUYECTBO
CTOPOHAMH H yIJIaMH P.: moHMMaHME CYITHOCTH aITOPUTMUYCCKUX MPEANUCAHNN U YMEHHUE JICHCTBOBATh B COOTBETCTBHH
IIPSIMOYTOJIBHOTO C MPEJIOKEHHBIM allTOPUTMOM; YMEHHUE TUTAHUPOBATh U OCYIIECTBISATh ACSITEILHOCTD,
TPEyroJIbHIKA. HaIPaBJICHHYIO HA PEIICHUE 3a/1ad.
45-48 | 4 Pemrenne 3anau I1.: ymeHue ycTaHaBnIUBaTh MPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE PACCYKIACHHE,
49 1 KoHTpolbHas pabota Ned. YMO3aKII0YeHHEe (MHIYKTUBHOE, ISAYKTUBHOE | 110 aHAJIOTHUN) ¥ BBIBOJIBI; YMEHUE CO3/1aBaTh,
«COOTHOLIEHUS MEKTY MIPUMEHSTh U TPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA, MOJEIH U CXEMBI JIJIs
CTOPOHAMHU U yIJIaMHU pelieHns y9eOHBIX ¥ IO3HABATEIBHBIX 3a/1a4.
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA»
OxpyxHOCTh- 19 yacos.
50 1 BsaumHoe pacnonoxenue JI.: hopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YUEHUIO, TOTOBHOCTH M CITIOCOOHOCTH
TIPSIMOW U OKPY>KHOCTH. 00yJaromuXcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMH K OOYUCHHIO U
51 1 KacarenbHast K OKpYKHOCTH. MO3HAHUIO; *(OPMHUPOBAHUE IIETTOCTHOI'O MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
52 1 Perienue 3amay. YPOBHIO Pa3BHUTHS HAYKH M OOIIECTBEHHON IPAKTHKH,
53 1 I'pagycHas Mepa qyru I1.:UccnenoBaTh B3aMMHOE PACIONIOKEHUE TIPSIMON U OKpY>KHOCTH. DOPMYITHUPOBATH OMpeeieHUe
OKPY/KHOCTH. KacaTeJIbHOU K OKPY>KHOCTH. POPMYIMPOBATH U JOKA3bIBATh TEOPEMBI: O CBOMCTBE KacaTEIbHOM,
54 1 Teopema 0 BIMCAHHOM YTJIE. 00 OoTpe3Kax KacaTeNbHBIX, TPOBEICHHBIX U3 OJHOU TOUKH. DOPMYIUPOBATH TOHSITUS
55-56 | 2 Pemrenue 3amau LEHTPAIBLHOTO YIjla U IPaTyCHON Mephl TyTU OKPYKHOCTH. PDOpMyNnIupoBaTh U JOKA3bIBaTh
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57-59 | 3 YeTtsipe 3aMeyaTeabHble TOYKA | TEOPEMBI: O BIMCAHHOM YIJIE, O IPOU3BEACHUU OTPE3KOB XOpA,. POpMyIMpOoBaTh U T0KA3bIBaTh
TPEYTOJIbHUKA. TEOPEMBI, CBS3aHHBIC C 3aMeYaTeIbHBIMI TOUKaMHU TPEYTOJIbHUKA: 0 OMCCEKTPHCE yIiia U, KaKk
60-61 | 2 Bnmcannast OoKpy>KHOCTb. CJIEJICTBUE, O IEPECEUCHUN OMCCEKTPUC TPEYTOJIbHUKA; O CEPETUHHOM MEPIECHAUKYISIPE K OTPE3KY
62-63 | 2 OnucanHasi OKPYKHOCTb. U, KaK CIIEJICTBUE, O IEPECEUECHUN CEPEANHHBIX IEPIICHANKYIIAPaX K CTOPOHAM TPEYTOJIbHUKA; O
64-67 | 4 Pemenwe 3amad. [IEPECEYEHUH BBICOT TPEYroJibHUKA. DOPMYyIHNPOBATH ONPEIETIEHUS OKPYKHOCTEHN, BIIMCAHHOMN B
68 1 KonTtponbHast padota NeS. MHOT'OYT'OJIbHUK U OIIMCAaHHOM OKO0JIO MHOT'OYToJIbHUKA. POPMYIMPOBATh U 10Ka3bIBaTh TEOPEMBI:
«OKPYKHOCTB 00 OKPYXHOCTH, BIIICAHHOH B TPEYrOJbHUK, 00 OKPYKHOCTH, OMTUCAHHON OKOJIO TPEYTroJbHHUKa, 00
69-71 | 3 [oBropenue. Pemrerne 3afgau. | OKPYKHOCTH, OIIMCAHHOI OKOJIO TPEYTOJIbHUKA, O CBOHCTBE CTOPOH OIMCAHHOTO
72 1 [ozi0Bast KOHTPOJIbHAsi paboTa. | UCTHIPEXYTOJIbHHUKA, O CBOMCTBE yIJIOB BIIMCAHHOI'O YETHIPEXYroJibHUKA. PemaTe 3a1aun Ha
BBIUHCIICHHE, J0KA3aTEIbCTBO, [IOCTPOCHUE, CBSA3aHHBIE C OKPYKHOCTHIO, BIMCAHHBIMU U
OINMCAaHHBIMH TPEYTOJbHUKAMHU U YeThIpeXyroibHUKamMu. McecnenoBats cBoiicTBa KOHpUTypaluii,
CBSI3aHHBIX C OKPYKHOCTBIO, C [IOMOILbIO KOMITBIOTEPHBIX IPOTrpaMM.
K.: ymeTh HaxXoauTh B TEKCTE HHPOPMAIIUIO, HEOOXOAUMYIO JJIsl pelieHus 3a1a4d, GopMUpOBaTh
HaBbIKM y4EOHOIO COTPYIHUYECTBA
P.: camocTOSTENbHO BBIAENATH U (POPMYIUPOBATH MO3HABATEIBHYIO 11€]1h, 0OHAPYKUBAThH U
dhopmynupoBaTh y4eOHYIO TPOOJIEMY, COCTABIIATH TJIaH BHIMIOTHEHUS PAOOThI
Il.: ymeTph ycTaHaBIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3H,
9 KJIACC (68 YACOB)
Ne | Kosinuec Tema ypoka OcHoBHBIE BU/IbI Y4eOHOH JeSITeJJbHOCTH
TBO
4acoB
1 Bekrtopsi — 13 yacon
1 1 [lonsiTHE BEKTOpA. JI.: ®opmupoBaHue yCTOMYMBOM MOTUBALIMK K YUEHHIO, TO3HABATEIBHOIO NHTEPECA, YMEHUE SICHO,
2 1 PaBeHCTBO BEKTOPOB. TOYHO, TPAaMOTHO M3J1aratb CBOU MBICJIM B YCTHOM U MUCbMEHHOMW PEeUd; ®* yMEHUE KOHTPOJIUPOBATh
3 1 OTkagpiBaHUE BEKTOPA OT MIPOLIECC U pe3yNbTaT yueOHONH MaTeMaTUYECKOM 1eATeIbHOCTH.
JAHHOU TOYKH II.:®opmynupoBaTh ONpEAENEHUs U WUIIOCTPUPOBATH MOHATHUS BEKTOpa, €ro JJIMHBI,
4 1 CyMMa JIByX BEKTOPOB KOJUIMHEAPHBIX M PABHBIX BEKTOPOB. BBIMOIHATH MOCTpOEHHE BEKTOPA, PABHOTO CyMME U Pa3HOCTU
5 1 CyMMa HEeCKOJILKUX BEKTOpOB | ABYX BEKTOPOB, MCIOJIB3Ys IPU STOM NPaBUIIa TPEYTOJbHUKA W Iapajiesorpamma. IIpuMeHsTh
6 1 BhIunTaHIE BEKTOPOB. MPaBUJIO MHOTOYIOJIbHUKA TPU HAXOXIACHUM CYMMBbl HECKOJIbKMX BEKTOPOB. BBINOMHATD
7 1 Pemenue 3anau «Crnoskenue u | TOCTPOCHHE BEKTOPa, PABHOTO MPOHU3BEACHHIO BEKTOPA Ha YUCIIO. [IpUMEHSITH BEKTOPBI U ICHCTBHUS
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BBIYUTAHHUC BCKTOPOB)).

Haa HUMU IIpU PCIICHHUU I'€COMCTPUUCCKUX 3a/a4.

8-9 2 YMHOKEHHE BEKTOpa Ha K.: ymenue opraHn3oBbIBaTh y4eOHOE COTPYIHUYECTBO H COBMECTHYIO JIEATEIBHOCTh C YIUTEIIEM U
YHCIIO. CBEPCTHUKAMH: ONPEACIATh IEIH, PACTIPEACISTh (PYHKIIMH U POJIM YYaCTHHKOB, OOIIHME CIOCOOBI
10 1 [TpumeHeHne BEKTOPOB K paboTHI.
pEIICHUIO 3a/1a4. .
P.: YMEHHE CaMOCTOSTEIbHO IUJIAHHUPOBATh AQIbTEPHATUBHBIE YT JOCTHIKCHHS IIEJICH,
11 1 CpenHsist TUHUS Tpaneuu.
OCO3HAaHHO BbIOMpaTh Haunbosee 3PpQPexTuBHBIE CIOCOOBI pelIeHUS y4eOHBIX M MO3HABATENbHBIX
12 1 Pemenne 3amau «BexkTope» )
3a/1a4; YMEHHE CAaMOCTOSATEIHHO CTABHTH IICNIM, BEIOUPATh U CO3JaBaTh AJITOPUTMBI JUIS PEIICHUS
13 1 Kontponphas pabora Nel y4eOHBIX MAaTEeMaTUYECKUX MPOOIIEM.
«BexropsDy I1.: ymMeHHME yCTaHABIMBATh TPUUUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTD JIOTHUECKOE
paccyxJIcHHe, yMO3aKIIIoueHUe (MHIyKTHBHOE, JICTYKTUBHOE U 110 aHAJIOTHH) U BBIBOIBI,
CO3/1aBaTh, IPUMEHATH U IPEOOPa30BhIBATH 3HAKOBO-CUMBOIMYECKUE CPEICTBA, MOJEIH M CXEMBbI
JUTSL pEIICHUsT y9eOHBIX M MTO3HABATEIBHBIX 33144
2 Metoa koopaunar- 11 yacos.
14 1 Pasnoxxenue Bekropa mo 1sym | JI.:  popmMupoBaHue 11eTOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
HEKOJUTMHEAPHBIM BEKTOPaM Pa3BHUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH; KPEaTUBHOCTh MBIIIJICHHS, HHUITUATHBY,
15-16 | 2 Koopaunats! BekTOpa. HaXOYUBOCTh, AKTUBHOCTD MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4.
17-18 | 2 [Ipocreiimme 3amaun B II.:  OOBACHATH U WILTIOCTPUPOBATH MOHATHUS NPSIMOYTOJIBHOM CHCTEMBI KOOPAUHAT, KOOPAUHAT
KOOpIMHATAX. TOUYKH U KOOPJMHAT BEKTOpa. BEIBOAUTH M MCTIOIB30BATh MPU PELICHUH 33124 (OPMYIIbI
19 1 Perrenue 3a1a4 METOIOM KOOpJMHAT CePEIMHBI OTPE3Ka, JITTMHBI BEKTOPA, PACCTOSIHUS MKy IBYMSI TOYKAMH, YPABHCHHUS
KOOpJIUHAT OKPYKHOCTH H MPSMOH.
20 1 YpaBHEHHE OKPYKHOCTH. K.: ymenue paGoTath B IpymIe: HaXOIUTh 001IIee PEIICHUE U pa3peniaTh KOH(IUKTH HA OCHOBE
21 1 VY paBHEHHeE MPSIMOIL. COTJIACOBaHUS TO3UIIHMI U yueTa HHTEPECOB; CIyIIaTh MapTHEPA; (GOPMYIHPOBATH,
2223 [ 2 Peluenne 3axau «Y paBHeHNe apryMEeHTHPOBATh U OTCTAaUBATh CBOC MHEHUE
OKPY/KHOCTH U YPABHEHHE P.: ymeH#He aqeKkBaTHO OIEHUBAThH MPABUIBLHOCTD WM OMIMOOYHOCTH BBITIONHEHUS y4eOHOH 3a1auH,
TIPSAMOA» e¢ 00OBEKTHUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS; TOHMMAHHUE CYITHOCTH
24 1 KoHTposbHas pabota Ne2 AITOPUTMUYECKHUX TPEINUCAHUI U YMEHHE JeHCTBOBATh B COOTBETCTBUU C MPEATIOKEHHBIM

«Metox paboT»

AITOPUTMOM.

I1.: ymeHue BUZETh MaTEMAaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYalluH B IPYTUX
JUCLUIIINHAX, B OKPYKaIOLIEH )KU3HHA; YMEHNE TOHUMATh U UCIIOJIB30BAaTh MAaTEMAaTUYECKHE
CPEICTBA HAIVISIAHOCTH (PUCYHKH, YEPTEXKU, CXEMBI U JIp.) AJI WILTIOCTPALMK, HHTEPIIPETALINH,
apryMeHTalHuH.

21




CooTHOIIIEHHE MeKTY CTOPOHAMH U YIJIaMH Tpeyrojibunka. CkajsipHoe npou3BeleHHe BeKTOpPoB-13 yacos.

25-27 | 3 CuHyc, KOCUHYC, TAHT€HC JI.: ®opMupoBaHKE YCTOMYMBOM MOTHUBALIMY K YUYEHHIO, YCTOMYMBOIO MHTEPECA K U3YYCHUIO
yria. HOBOTI'O, HaBBIKU pabOTHI 110 AJITOPUTMY; CIIOCOOHOCTh K SMOLIMOHAIIBHOMY BOCIIPUSTHIO
28 1 Teopema o miomaau MaTeMaTHYeCKUX OOBEKTOB, 33/1a4, PEIICHHI, PacCyKIeHUI; yMEHHE SICHO, TOYHO, TPAMOTHO
TPEYrOJIbHUKA. M3JIaraTh CBOU MBICIIM B YCTHOM U IMCbMEHHOH pe4M, TOHMMATh CMBICII IIOCTAaBICHHOM 3aJa4uH,
29 1 Teopema cunycOB. BBICTPauBaTh apryMEHTAaLMI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI.
30 1 Teopema KOCHHYCOB. I1.:@opMynupoBaTh U WILIIOCTPUPOBATH OIIPENEICHHSI CHHYCA, KOCUHYCa ¥ TaHreHca yrios oT 0 1o
31-32 | 2 Pentenue TpeyroabHUKOB. 1800. BeIBOIUTH OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO U (DOPMYJIbI IPUBEICHUS.
33 1 W3MepuTenbHbIe paboTHI DopMyIMpOBaTh U 10Ka3bIBaTh TEOPEMBI CUHYCOB U KOCUHYCOB, IPUMEHSTh UX IPU PEIIEHUU
34-35 | 2 CKaIIPHOE [IPOM3BE/ICHUE TpeyrodbHUKOB. OOBACHATH KaK UCIOIB3YIOTCS TPUTOHOMETpUYECKHE (DOPMYITBI B H3MEPUTEIHHBIX
BEKTOPOB. pabotax Ha MecTHOCTH. POPMYIMPOBATH ONPEACIICHUS YIIa MEX/y BEKTOPAMHU U CKAJISIPHOTO
36 1 Pemenne 3ana4. [10AroToBka K | [IPOU3BE/ICHUS] BEKTOPOB. BEIBOANTE (OpMyYILy CKAISPHOIO IIPOU3BECHUS BEKTOPOB Yepes
KOHTPOJIbHOIT paboTe. KOOpAHMHATBI BeKTOpOB. DopMyIupoBaTh 1 000CHOBBIBATh YTBEP)KIEHHE O CBOMCTBAX CKAISIPHOTO
37 1 KoutponbHas pabora Ne3 npousBeeHns. Mcnoap30BaTh CKalIsipHOE MPOU3BEACHHE MIPU PEIICHUH 3a/1au.
«COOTHOLIEHNE MEXKTY K.: oprann3oBbIBaTh 1 IUIAHUPOBATH yueOHOE COTPY/IHUMECTBO }
CTOpOHAMH H YIIIaMH P.: noHMMaHue CyIIIHOCTH aIrOPUTMUYECKUX MPEANUCAHUN U YMEHHE IeHICTBOBATh B COOTBETCTBUU
TpeyronbHiKa. CKaltapHOe C MPEJIOKEHHBIM aJITOPUTMOM; YMEHHUE IUIAHUPOBATh U OCYIIECTBIATh ACSITEIbHOCTD,
NPOM3BE/IEHHE BEKTOPOBY HaIpaBJIEHHYIO HA pellIeHue 3ajay.
Il.: ymeHue ycTaHaBIMBaTh NPUUNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHUECKOE PACCYXKACHHE,
yMO3aKiIr4eHne (MHAYKTUBHOE, TeAYKTUBHOE U 110 aHAJIOTUHN) U BBIBO/IbI; YMEHHUE CO3/1aBaTh,
MPUMEHSATH U IPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA, MOJIENIN U CXEMBbI JUIS
pelieHrs yueOHbIX M MO3HaBATEIbHBIX 3a/1a4.
4 JUTMHA OKPYKHOCTH M IJI0IIA/Ib Kpyra - 12 yacos.
38 1 [IpaBuibHbIe MHOTOYTOJIBHUKH | JI.: pOopMHUpOBaHUE OTBETCTBEHHOTO OTHOILIEHHS K YYEHHIO, TOTOBHOCTH U CLIOCOOHOCTH
39 1 OKpyKHOCTb, ONIMCAaHHAas o0yyJaroImuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIMH K 00YUEHHIO U
OKOJIO MPaBUIILHOTO MO3HAHUI0; *(OPMUPOBAHNE LIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
MHOTOYTOJIbHHKA 1 BIIMCAHHAS | YPOBHIO Pa3BUTHs HAYKU U OOILECTBEHHOH MPAKTHKHY;
B nipaBuiIbHBIN MHOTOYroMbHUK | I1.:DopMynupoBaTh onpeaeaeHne NpaBUIbHOTO MHOTOYT0JIbHUKA. DOpMYIMPOBATE U IOKa3bIBATh
40 1 DopMyIIbI AJis1 BEIYUCTICHUS TEOpEeMbI 00 OKPY)KHOCTSIX, OIIMCAHHON OKOJIO MPaBUJILHOTO MHOT'OYTOJIbHUKA U BIUCAHHOW B HETO.

IJIOLIAIA MTPABUIILHOTO
MHOT'OYT'OJIbHHUKA, €ro CTOPOHBI
Y paguyca BIMCAaHHOU

BbIBoaUTH 1 MCTIONIB30BaTh (POPMYIIBI 1)1 BBIYMCICHUSI IO U TPABUIILHOTO MHOTOYTOJIbHHKA,
paguyca BIMCAaHHOM U OIMCAaHHOM OKPYXKHOCTEH. Pemars 3aaun Ha IOCTPOEHUE TPAaBUIIBHBIX
MHOTOYTOJIbHUKOB. OOBACHATH MOHATHUS AJIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra. BeIBoAUTh
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OKPYKHOCTH. (hopMyIIbI 17151 BBIYUCIICHUS JUIMHBI OKPYKHOCTHU U JAJIMHBI TyT'H OKPY>KHOCTH, IIJIOLIAJAN Kpyra u
41 1 Pemenwe 3amau «[IpaBuiIbHBINA | IIOIAAN KPYTOBBIX CEKTOpA U cerMeHTa. [IpuMeHsTh 3Tu (opMyIibl IpU peIIeHnH 3a/1a4.
MHOTOYTOJIbHUK. K.: ymeTh HaXoauTh B TEKCTE HHPOPMAIUIO, HEOOXOAUMYIO JJIsl pelieHus 3a1a4, GopMUPOBATH
42-43 | 2 JlmuHa OKPY>KHOCTH. HABBIKK YU4EOHOTO COTPYIHUYECTBA
44-45 | 2 I[Tnomaas Kpyra u kpyrooro | P.: caMOCTOATENBHO BBIAENATH U (POPMYJIHPOBATH O3HABATENBHYIO LEJb, OOHAPYKUBATH U
CEeKTOpA. (bopmynHrpoBaTh y4eOHYO MPOOIIEMY, COCTABISATH IJIAH BHITIOJTHEHUS pabOThHI
46-48 | 3 Pemenue 3anau«/lnmna Il.: ymeTh ycTaHaBIMBaTh NPUUYUHHO-CIIEICTBEHHBIE CBA3H,
okpyxHocTH. [Inomans
KpyTray.
49 1 KonTponbnas padora Ne 4
«/InmmHa okpyKHOCTH.
[Lmomane kpyray.
5 JBuzkenue -9 yaca.
50 1 [ToHsiTHE TBUKEHUS. JI.: popmMHpOBaTH HABBIKM aHAJIM3a U CAMOKOHTPOJISI, yCTOMYMBOW MOTUBAIMH K 3aKPEIUICHUIO.
51 1 CBoOMCTBa ABUKEHUSL. I1.:O0BsCHATE, UTO TaKOE OTOOPAKEHUE IIIOCKOCTH Ha ce0sl, U B KAKOM CIIy4ae OHO Ha3bIBACTCS
52 1 Pemenue 3anay «Ilonstue JBY)KEHUEM IIIO0CKOCTH. OOBSCHATh, YTO TAKOE OCEBasi CHMMETPHS, LIEHTpaJIbHAsi CHMMETpus,
nBokeHus. OceBast 1 napajuieNbHbIN epeHoc 1 moBopoT. OOO0CHOBBIBATh, YTO ATH OTOOPaKEHUS TUIOCKOCTH Ha ce0s
[EHTPAIbHAs CHMMETPHS SBJISIFOTCS IBUKEHUAMU. OOBACHATh, KAKOBA CBSI3b MEXKIY JIBUKEHUSIMHU U HAJOXKECHUSMHU.
53 1 ITapasenbHbIA HEPEeHoC. WnmocTpupoBaTh OCHOBHBIC BU/IBI IBUKEHUH, B TOM YHCJIE C TIOMOIIHI0 KOMITBIOTEPHBIX
54 1 IToBOpoOT. nporpamMmm.
55-57 | 3 Pewrenne 3anau «JIBmwkenne» | K. YMETh HAXOAUTH B TEKCTE HHPOPMALINIO, HEOOXOMMYIO JUISL PELICHHS 3a/1a4, pOPMHPOBATH
58 1 KontpoubHas paGora Ne5 HaBBIKM Y4E€OHOTO COTPYIHUYECTBA
«JIBUKEHIE» P.: camocTosTeNnbHO BBIACIATH U (POPMYJIMPOBATh IMO3HABATEIBHYIO 11€]1b, OOHAPYKUBATh U
(bopmynHMpoBaTh y4eOHYIO MPoOJieMy, COCTABIATH IJIaH BHIMOJIHEHUS paboThI
I1.: ymeTs ycTaHaBIMBaTh 3aKOHOMEPHOCTH, OCYIIECTBIISITH CPAaBHEHUE U KJIacCU(DUKAIIIO
6 HauaJjbHble cBeJIeHUsI 10 CTepeoMeTPuH -4 4acoB
59-60 | 2 MHororpaHHuKu JI.: hbopMupoBaTh HaBBIKM aHAJIM3a U CAMOKOHTPOJIS, YCTOWYMBOM MOTHBAIIMH K 3aKPEIUICHHUIO.
61-62 | 2 Tena u moBepxHOCTH I1.: OOBACHATD, UTO TaKOE MHOT'OI'PAaHHUK, €r0 TpaHHu, pedpa, BepIIuHbI, 1uaroHanu. Kakoi
BpaICHHS MHOTOTPaHHUK Ha3bIBAETCS BHITYKIBIMYUTO Takoe n- yroibHas IpU3Ma, €€ OCHOBaHHS, OOKOBBIE
63 1 [ToBropenue. HauanbHbie rpanu u 60koBbIe peOpa. Kakas mpu3ma Ha3bpIBaeTCs MPSIMOM, M Kakasi HAaKJIOHHOM, 4TO TaKoe
reOMETPUYECKHE CBENCHHS. BBICOTA MPU3MBI, KaKasi IpU3Ma Ha3bIBACTCs MapaljIeNIeIIUIIEIOM U KaKO! mapasiiesenure]
64 1 ITosTopenue. TpeyrodbHUKH. | HA3bIBAETCS MPAMOYTONbHBIM. OOBACHATH, KAKOW MHOTOIDAHHUK HA3bIBAETCS IIMPAMUJION, YTO
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65

[ToBTOpenue. OKpyKHOCTb.

66 [ToBTOpEHME.
YeTpipexyroibHUKU.MHOTOYTO
JTHLHUKU.

67 [ToBTopenue. Bexropsl. MeTon
KOOpAUHAT. /[BH>KEeHUE.

68 I'omoBast KOHTpOJIBHAS paboTa

TaKoe OCHOBaHHE, BepIINHA, OOKOBbIE IPaHU, OOKOBbIE pedpa, 1 BbicoTa mupamuibl. Kakas
MUpPaMUIa Ha3bIBAETCS MPABHIILHOM, YTO TaKkoe anodemMa npaBHiIbHONW MUpaMUIbl. 3HATh GOPMYITY
o0bema nupamubl. OOBACHATH, KAKOE TEJI0 Ha3bIBACTCS LHJIMHIAPOM. 3HATh, YTO TAKOE €ro OCh,
BBICOTA, OCHOBAHUS, PaJANYC, OOKOBas MOBEPXHOCTH, 0Opa3yrolIre, pa3BepTKa O0KOBOM
noBepxHocTU. Kakumu popmynamu BbipakaeTcsi 00beM U III0LIalb O0KOBON MOBEPXHOCTH
muHApa. OOBACHATH, KAKOE TEJI0 Ha3bIBaeTCS KOHYCOM. 3HATh, YTO TAKOE €T0 OCh, BHICOTA,
OCHOBaHue, paanyc, 00KOBasi IOBEPXHOCTh, 00pa3yIoIIe, pa3BepTKka O0KOBOI MOBEPXHOCTH.
Kaknmu ¢opmynamu BeipaskaeTcst 00beM U TUIOIIAAh OOKOBOH MOBEPXHOCTH KOHYCA
OObscHATbKaKask MOBEPXHOCTh Ha3bIBaeTcs c(hepoii U Kakoe TeJIo Ha3bIBaeTCs MapoM. UTo Takoe
paauyc u quametp chepsi(trapa). Kakumu GpopmynamMu BeIpakaroTcst 00beM I1apa U IIomaah
cdepsl. M300pakaTh U pacro3HaBaTh Ha PUCYHKAX MPU3MY, Hapajuiefenune1, TupaMuIy, IWIHHID,
KOHYC, 11ap.

K.: ymeTh HaxXoauTh B TEKCTE HHPOPMAIUIO, HEOOXOAUMYIO JJIsl pelieHus 3a1a4, GopMUPOBAThH
HaBbIKM y4EOHOIO COTPYIHUYECTBA

P.: camocTOSTENbHO BBIAENATH U (POPMYIUPOBATH MO3HABATEIBHYIO 11€]1h, 0OHAPYKUBAThH U
dhopmynupoBaTh yueOHYIO TPOOJIEMY, COCTABIATH TIJIaH BHITIOIHEHUS PAOOThI

I1.: ymeTh ycTaHaBIMBATh 3aKOHOMEPHOCTH, OCYIIECTBIIATh CPABHEHHE U KIACCU(PHUKALIHIIO
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5. Kpurepuu oueHuBaHUsI y4eOHOH NeSITeILHOCTH 00Yy4AIOIIMXCHA MO Y4eOHOMY MpeaMeTy
«I'eomerpusa»

Hcnonb3yembie popMbl, CIOCOOBI H CPeACTBA POBEPKH M OLICHKH 00pPa30BaTeJIbHBIX Pe3y/JbTATOB

OneHka 3HAHMW—CUCTEMATUYECKUM IIPOLECC, KOTOPBIM COCTOMT B OIPEIEICHUHM CTEIEHU
COOTBETCTBUSl MMEIOIIMXCS 3HAHWM, yMEHHH, HABBIKOB, NPEIBAapUTEIbHO IUIaHHpyeMbIM. Ilpouecc
OLIEHKU BKJIIOYaeT B ceOs Takue KOMIIOHEHTBHI: OINpejeieHue lesed oOyueHus; BbIOOp KOHTPOJIBHBIX
3aJaHMii, MPOBEPAIONINX JIOCTH)KEHUE OTHUX IIeNie; OTMETKYy WIHM JpYyroil crmoco0 BbIpaXEHUs
pE3yJIbTaTOB IIPOBEPKHU. B 3aBUCMMOCTH OT IIOCTABIEHHBIX LIEJIEH IO-pa3sHOMY CTPOMTCS Iporpamma
KOHTPOJIS, NMOAOMPAIOTCS pa3iMyHble THUIIBI BOIIPOCOB U 3afaHui. Ho mpuMeHeHHe mpHUMEpHBIX HOPM
OLICHKM 3HAHWH JOJDKHO BHECTH €AMHOOOpa3ue B OICHKY 3HAHMWA M YMEHUH YYalIUXCs M CAETaTh ee
6onee oObeKTHBHOH. [IpuMepHble HOpPMBI MPEICTABISAIOT OCHOBY, MCXOJS M3 KOTOPOH, YYHUTENb
OLICHMBAET 3HAHUS U YMEHHUS yYalIUXCA.

Copepxxanue M 00beM MaTepHaja, MOMISKAIETO IPOBEPKE U  OLEHKE, ONPENesOTCS
IPOrpaMMOil IT0 MaTeMaTHUKE JUIsl OCHOBHOM IIKOJIBI. B 3ajanust Uil IpOBEpKYU BKIIFOYAIOTCSI OCHOBHBIE,
TUIIUYHBIE U IPUTOM pPa3JIMYHON CIOKHOCTH BOIIPOCHI, COOTBETCTBYIOLIME IIPOBEPSAEMOMY pa3leiy
IPOrPaMMBI.

OcHOBHBIMH (pOopMaMH NPOBEPKH 3HAHUI M YMEHHH YYAIIMXCAIO MaTEMaTUKE B OCHOBHOMU
LIKOJIE SIBJISIIOTCSA ompoc, 3K3aMeH, 3a4eT, KOHTPOJIbHasi padoTa, camMocTosiTeJbHasi padora,
TeCTHPOBaHHe, MNPOBEePOYHAs pPadoTa, NPOBepPKAa MNHCBMEHHBIX [JOMAIIHMX PpadoT Hapsaay cC
KOTOPBIMH TIPUMEHSIOTCS U JApyrue (GopMbl mpoBepku. lIpum 3TOM y4HMTHIBaeTCS, 9TO B HEKOTOPBIX
cllyyasix TOJIBKO YCTHBIM ONpPOC MOXKET JaTh OoJiee IMOJIHbIE MPEACTaBICHUS O 3HAHMAX M YMEHUSX
yyaluxcs; B TOK€ BpeMsl MHCbMEHHas paboTa MO3BOJIAET OLIEHUTh YMEHHE YyYalllUXCsl M3jaraTb CBOU
MBIC/IA Ha OyMare; HaBbIKM IPaMOTHOTO O(OPMIICHHS BBIINOJIHAEMBIX UMU 3a/1aHUI.

IIpu oneHke YCTHBIX OTBETOB M NMCbMEHHBIX PadOT yuyuTellb B IEPBYIO OYEpE]b YUUTHIBAET
UMEIoIMeECs y ydaulerocs pakTHUeCKUe 3HaHUsI U YMEHMsI, UX IOJIHOTY, IPOYHOCTb, YMEHUE TPUMEHSTh
Ha IPaKTUKE B Pa3jIMYHBIX CUTyalUsX. Pe3ynpTaT OIIEHKM 3aBUCHUT TakKKe OT HAJIWYMS U XapakTepa
JIOIIYILIEHHBIX MTOTPEIIHOCTEN.

Cpenu norpemnHocTei BoIACIAI0TCS OIUMOKH, Hel0UeThl H MeJIKHe MOTPEelIHOCTH.

[TorpemHoCTh cunTacTCs OMMOKOM, €CIM OHA CBUACTEIBCTBYET O TOM, YTO YUYEHUK HE OBJIAZECI
OCHOBHBIMH 3HaHHUSIMH, YMEHUSIMU U UX IPUMEHEHHEM.

K Hexo4eTraMOTHOCATCS MOIPENIHOCTH, CBUAETEILCTBYIOIIME O HEIOCTATOYHO IIOJHOM WIN
HEJ0CTaTOYHO MPOYHOM YCBOEHHMM OCHOBHBIX 3HAaHMM M yMEHMH WM 00 OTCYTCTBUM 3HAHHUM, He
CUMTAIOLIUXCSI B COOTBETCTBHM C NPOrpaMMoi OCHOBHbIMHM. K Henouetam OTHOCATCS HMOTPELIHOCTH,
OOBSCHSIOIIUECS PACCESIHHOCTBIO MM HEJOCMOTPOM, HO KOTOpBIE HE MPUBEIM K MCKAXEHHUIO CMBbICIIA
NOJYYEeHHOT0 YYEHHMKOM 33aJaHusi WM cmocoba ero BelmosiHeHWs. ['pammarndeckas —ommuOka,
JIOTIYIIIEHHAss B HAIlMCAaHUM M3BECTHOTO Y4alleMyCs MaTeMaTHYeCKOro TEepMHHA, HeOpe)KHasl 3alucCh,
HEOpEKHOE BBIMOJHEHHE YepTexka CUMTAIOTCS HEJJOUETOM.

K MeJkuM mOrpemHoOCTAM OTHOCATCS IOTPEIIHOCTH B YCTHOM M IIMCBMEHHOM pe4M, HE
MCKaXKalolI1e CMbICIIA OTBETA WM PEILIEHUS, CIIydyaliHble OIIMCKH U T. 11

Kaxxnoe 3amaHue Juisi yCTHOTO ONpoca WM MHUCbMEHHOM paboThl MPEACTAaBIISET TEOPETUUYECKUI
BOIIPOC WJIN 3aJady.

OTBeT Ha BOMPOC CUUTAETCS OE3yMPEUHbIM, €CJIU €ro CoAepKaHHEe TOYHO COOTBETCTBYET BOMPOCY,
BKJIIOYAaET BCE€ HEOOXOJUMBIE TEOPETUUYECKHE CBEJICHHs, OOOCHOBAHHBIC 3aKIIOUEHHS U TMOSICHAIOLINE
IPUMEPBL, a €r0 U3JI0KEHHE U OPOPMIIEHHE OTINYAIOTCS KPATKOCTBIO U aKKypaTHOCTHIO.

Pemenune 3amaun cuntaercss Ge3ynpeyHbIM, €CIIM IMOJIyuYeH BEPHBIM OTBET MpH MPAaBUIBHOM XOJ€
pelieHus, BbIOpaH COOTBETCTBYIOUIMM 3ajjaue croco0 pelleHus, MPaBUIbHO BHIIIOJHEHBI HEOOXOAUMBIE
BBIYUCIIEHHS U IPeoOpa30BaHusl, MOCIEI0BATEIbHO H aKKYPaTHO O(POPMIICHO pEIIeHuE.

OueHka oTBeTa yyallerocsi Npv YCTHOM OIPOCE M OLIEHKA MNHCbMEHHOM KOHTPOJIBHOW paboThI
MPOBOAMTCS IO MATUOAIILHON CUCTEME.

OneHka yCTHBIX OTBETOB:
OTBeT OlleHUBaETCsl 0TMETKOM “5”, eciu yyanuiics:
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MIOJTHOCTBIO PACKPBUI COJEp)KaHWE Marepuaia B 00beMe, MPEAYyCMOTPEHHOM NpOTpaMMOi W
y4eOHUKOM;

H3JI0XKWJI MaTCpuall rpaMOTHBIM A3bIKOM, TOYHO HCIIOJB3YyA MATCMATUYCCKYIO TCPMHUHOJIOTHIO U
CUMBOIIMKY, B OIIPEICICHHON JIOTHYECKOH MOCIeI0BATEILHOCTH;

NPaBUJIBHO BBIMTOJIHIII PUCYHKH, YEPTEXKHU, TPA(QHUKH, COMYTCTBYIOIIUE OTBETY;

NoKa3aJl YMECHHE WJUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMH TpUMEpaMH, MPUMEHSITh B HOBOU
CUTYaIlMH TIPU BBIOJHEHHH TPAKTUICCKOTO 3/ 1aHUS;

POIEMOHCTPUPOBAI YCBOCHHE  paHee M3YYCHHBIX COITYTCTBYIOIIUX BOTIPOCOB,
c(OPMHUPOBAHHOCTH M YCTOWYMBOCTh UCTIOJIB3YEMBIX TIPH OTBETEC YMEHU U HABBIKOB;

OTBEYaJl CAMOCTOSITEIIHLHO, 0€3 HABOISAIINX BOIPOCOB YUHTEIIS.

OTBeT OLIEHUBAaEeTCa OTMETKOH “4”,
€CJIM YJIOBJICTBOPSIET B OCHOBHOM TPEOOBaHMSIM Ha OLICHKY “5”, HO IIPH 3TOM MMEET OJMH U3 HEJ0UETOB:

B M3JIOKCHUH JIOMYIICHBI HEOOJbIIUE MPOOEIbl, HE MCKA3UBIINE MAaTEMATUYCCKOE COJCPIKAHHUC
OTBETA,

JIOTYIIIEHBI 1-2 Hexo4YeTa MPH OCBEIICHUH OCHOBHOI'O COJCPYKAHUS OTBETA, UCIIPABICHHBIC ITOCIIC
3aMeYaHus YUUTEIIs,

I[OHYHIGHI)I OIHI/IGKa NN 6OJI€C ABYX HCOO04YCTOB HpI/I OCBCIICHUU BTOpOCTeHeHHI)IX BOHpOCOB NN
B BBIKJIA/IKAX, JIETKO HUCIIPABJICHHBIC ITOCIIC 3aMCUaHHSI YUUTEIIS. )

OTBeT oleHUBAaeTCsl OTMETKOM “3”, ecnu:

HETIOJIHO PACKPBITO COZAEp)KaHUe Marepuaia (ComepikaHhe H3JI0KEeHO (parMeHTapHO, HE BCerna
MOCJIEIOBATENBHO), HO MOKa3aHO 00Iee MOHMMAaHUE BOIPOCA M MPOJIEMOHCTPUPOBAHBI YMEHHUS,
JOCTATOYHBIC IS TaJIbHEUIIIETO YCBOCHHS ITPOTPAMMBI;

UMENTUCh 3aTPYIHEHHUS WM JOMYIICHBl OIIMOKKA B ONPEACICHHM IOHATUH, HCIIOIb30BAaHUU
MaTeMaTHYECKOW TEPMHHOJIOTUH, YepTeXax, BBIKJIAJKAX, HCIPABICHHBIC MOCIE HECKOIBKHX
HABOJISIIHUX BOIIPOCOB YUUTEIIS;

YUYEHHK HE CIpaBWICSH C TNPUMEHEHHEM TEOPUH B HOBOW CHUTyallud TIpH BBITOJHEHUU
MPaKTUYECKOTO 33/1aHUs, HO BBITIOIHUI 00s3aTeIbHOE 3a/1aHUE.

OTBeT olleHUBAaeTCsl OTMETKOM “2”, ecnu:

HE PAaCKPBITO CoJepKaHNe yIeOHOro MaTepHaa;

OOHapy)X€HO HE3HaHHE WM HE TMOHMMaHHWE YYEHHKOM OoJblIei WM HamOojiee BaKHOW 4YacTh
y4eOHOro MaTepuana;

JOMYIICHBI OIIIMOKH B OMpeCACIICHUU TIOHATHA, TPHU HUCIOJIb30BaAHUHA MaTeMaTHUeCKOHN
TEPMHHOJIOTUH, B PUCYHKAX, YCPTECIKAX HJIN Fpa(l)I/IKaX, B BBIKJIaJIKaX, KOTOPBIC HEC HCITPABJICHLL
TI0CJIE HECKOJIBKMX HABOSIINX BOIIPOCOB YUUTEIIS.

OueHnnBaHue NUCbMEHHBIX PadoT:
[Ipu npoBepke NUCbMEHHBIX PadOT MO MaTeMaTUKE CIEYET pa3inyaTh TpyOble U HErpyOble OMNOKH.

K rpy0nsim ommékam oTHOCATCS:

-BBIYMCIIUTENbHBIE OLIMOKH B IPUMEPAX U 33/1a4ax;

-OIIMOKY Ha HE3HAHUE TOPSAKa BBIIOJIHEHUS apU(PMETUUECKUX TEHCTBUI;
-HENpPaBUJIbHOE pelIeHHne 3a1a4M (MPOIMyCK NeHCTBUN, HEMPaBUIbHBIN BBIOOp NEHCTBUH, JTHUILIHEE
JIeCTBUE);

-HEJIOBE/IeHNE 0 KOHIIA pEIeHUs 3a/1a4ll WU TIPUMeEpa;

-HEBBINIOJIHEHHOE 3a/laHue.

K Herpy0bIM o1IMOKamM OTHOCSTCS:

-HEpalMOHaJIbHbIE IPUEMBI BHIYMCICHUM;

- HEIIpaBWJIbHAs [TIOCTAHOBKA BOIIPOCA K ACUCTBUIO NPU PELIEHUM 3a/1a4H;
-HEBEPHO c(hopMyTUpPOBAaHHBIN OTBET 33/Jauu;

-HETIpaBUJIbHOE CIIMCBhIBAHNE JAHHBIX YHCEIl, 3HAKOB;

-HeJIOBe/IeHUE 10 KOHIIa MpeoOpa3oBaHUi.

[Tpu onieHKe MUCHbMEHHBIX PabOT CTABATCA CEIYIOIINE OTMETKU:

“5”- ecnu 3a/1a4M peIlIeHbI 0e3 OMUO0K;
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“4”- ecnu gomymieHsl 1-2 HerpyObIe OMUOKH;
“3”- ecnu gonymensl 1 rpy6ast u 3-4 HerpyObie OUIHOKH;
“2”- He3HaHHWE OCHOBHOTO IPOTPAMMHOIO MaTepuajga WA OTKa3 OT BBIMOJHEHUS YYeOHBIX
00s13aHHOCTEH.
OueHnnBaHue TeCTOBbIX PadoT:
“5”- ecniu HaOpaHo oT 8110100% OT MaKCUMaIBHO BO3MOKHOTO 0asa;
“4”- ot 6110 80%:;
“3”- ot 51 no 60%;
“2”- no 50%.
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