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MHNOACHUTEJIbBHASA 3AIIUCKA

Hacrosmas nmporpamMMa 1o reoMeTpuu Jisi OCHOBHOM 001Ie00pa30BaTeIbHOMN IKOJIBI 9
KJlacca COCTaBjJ€Ha Ha OCHOBE (PelepaJbHOTO KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHJapTa
OCHOBHOTO obuiero o0pa3oBaHus, NPUMEPHON MporpaMmbl  0OIIE00pa30BaATEIbHBIX
yupexaeHui mo reometpun (7-9 kimaccel), K ydeOHOMY KOMIUIEKCY Ul 7-9 KiaccoB (aBTOPHI
JI.C. Aranacsn, B.®. byry3os, C.B. Kagomues u np., cocraButens T.A. Bypmucrposa — M:
«IIpocsemenney, 2008. )

IIporpamMma obecneveHna caeaylOIIUMH HOPMATHUBHBIMH TOKYMEHTAMU:

o ®depnepanbHblil 3aKk0H 0T 29.12.2012 No 273-@3 «O06 obpazoBanuu B Poccuiickoit

denepauuny;

e [Ipuka3 MunucrepcrBa obpazoBanust u Hayku PD Ne 373 or 06.10.2009r. «O06
VIBEp)KIICHMH W BBEICHHUH B JICHCTBHE (PEeIepallbHOTO TOCYAapPCTBEHHOTO
00pa3oBaTeIbHOIO CTaHIapTa HAYAJIBHOTO 00IIIero 00pa3oBaHusmy,

[Ipuka3 MunucrepctBa obpazoBanusi u Hayku P® Ne 1897 ot 17.12.2010 «O06 yTBepxaeHuu
BBEJICHNH B JIeHCTBHE (pelepallbHOTO TOCYIapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHIapTa
OCHOBHOTO 00111€eT0 00pa30BaHuUs»,

[Ipuka3z MunucrepctBa o6pasoBanust u Hayku P® Ne 413 ot 17.05.2012 r. «O0 yTBepxaeHUU
BBEJICHMH B JeHCcTBHE (pelepallbHOTO TOCYIapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHIapTa
cpenHero (MoJaHOTo) 001Iero 0Opa3oBaHMs,

e KoHmenuusi JIyXOBHO-HPAaBCTBEHHOTO  Pa3BUTHA W BOCHUTAHUS  JIMYHOCTH
rpaxaanuHa Poccuu;

VYcraB o0pa3oBaTelIbHOM OpraHu3anuu;

OcnHoBHbIe 0OpazoBarenbHbie mporpammbl OO0.

[TpumepHBIe TPOrpaMMBbI IO YI€OHBIM MTPEIMETAM;

VY4eOHblii M1aH 00pa30BaTeIbHON OpraHu3aluy;

[Tonoxenue o padboueit nporpamme yuutens (JokanbHbIM akT OY)

@enepanbHbI  TIepedeHb  yYeOHUKOB,  YTBEPXKACHHBIX, PEKOMEHIOBAHHBIX
(ToTyIeHHBIX) K HCIOIB30BAaHUIO B 00pa30BaTEILHOM Ipoliecce B 00pa30BaTEIbHBIX
YUPEKIACHUAX, PEATTU3YIOMIUX TPOTpaMMBI 00111ero oopa3oBaHus;

e TpeOoBaHusT K OCHAIEHHIO OOpPa30BaTEILHOTO IIpollecca B COOTBETCTBUH C
COJZIepKATEIbHBIM HAIOJHEHWEM YUEOHBIX TPEIMETOB (enepaibHOr0 KOMIIOHEHTA
rocy/1lapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIAPTa;

e PexomeHIaImu 1Mo MaTepruallbHO-TEXHHUECKOMY 00ECIIEUeHUI0 y4eOHOTO MpeMeTa.

[lpumepHass mporpamMma  KOHKPETH3HPYET  COJEpXKaHHWE  NPEAMETHBIX  TeM
00pa30BaTENIbHOTO CTaHJApTa U Ja&T NPUMEPHOE paclpeseieHre yueOHbIX 4acoB MO pa3jesiaM
Kypca.
eap usyuenus:

= OBJIAJleHHE CHCTEeMOW MAaTeMaTHYCCKUX 3HAHUM ¥ YMEHHH, HEOOXOIUMBIX IS
NPUMEHEHHs] B TIPAKTUYECKON JEATETBHOCTH, W3YyYCHUS CMEXKHBIX JUCIUIUIHH,
IIPOJIOJIKEHHS 00pa30BaHuUs;

" HMHTe/UIeKTyaJlbHOe pa3BuTHe, (OPMUPOBAHHE KAYECTB JIMYHOCTHU, HEOOXOIMMBIX
YeJIOBEKY JUIs TOJIHOIICHHOW JKM3HUW B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH
MBICTIH, KPUTHYHOCTH MBIIUICHNS, HWHTYWIUS, JIOTUYECKOE MBIIIJICHUE, SJIEMEHTHI
ATOPUTMUYECKON KYJIBTYphI, MPOCTPAHCTBEHHBIX IPEICTABICHHUHA, CHOCOOHOCTh K
IIPEOIOJIEHUIO TPYIHOCTEM;

* (¢opmMupoBaHHe mpeacTaBJIeHHii 00 WIAEIX W METOJAaX MAaTEeMaTHKH  Kak
YHHUBEPCAIFHOTO S3bIKa HAYKH W TEXHUKH, CpPEACTBA MOJECIHWPOBAHUS SIBICHUH H
IIPOLIECCOB;

" BOCNHMTAHHE KYJIbTYpPbl JIMYHOCTH, OTHONICHWS K MaTeMaTHKe KaK K YacTH
0O0IIeYeNIOBeUeCKOW KyJAbTYphl, MOHMMAaHHE 3HAYMMOCTH MaTeMAaTUKHA IS HaydHO-
TEXHUYECKOTO Iporpecca;

* ppuoOpeTeHHe KOHKPETHBIX 3HAHUH O TMPOCTPAHCTBE M TNPAKTUYECCKHA 3HAYUMBIX
yYMEHUH, (HOpMUPOBAHHE S3bIKA OMMUCAHUS OOBEKTOB OKPYXKAIOIIECTO MHPA, ISl Pa3BUTHS



IMPOCTPAaHCTBCHHOT'O B006pa)KeHI/I$I U HWHTYUIUU, MaTeMaTHIeCKOH KYJIbTYpPBI, I
9CTCTHYCCKOI'O BOCIIMTaHUA 06yqa}01u1/1xcsl. I/I3yquHe reoMETpu BHOCHUT BKJIaJ B
Pa3BUTHUC JIOTUYCCKOI'O0 MBIIIJICHUS, B (bOpMHpOBaHI/Ie IOHATHA AOKAa3aTCIbCTBA.

OO0mas xapakrepucTuka yue0HOro npeamera

Maremaruueckoe oOpa3oBaHME€ B OCHOBHOI IIKOJIE CKJIQJbIBAETCS M3 CIEAYIOUIUX
COJIep’KaTelIbHBIX KOMIIOHEHTOB (TOYHBbIE Ha3BaHUs OJIOKOB): apugmemuka; anzeopa;
2eomempus; 371eMEeHNbl KOMOUHAMOPUKU, MeOPUU 6EPOAMHOCMENl, CHAMUCMUKYU U JIO2UKU.
B cBoell cOBOKYTHOCTH OHHM OTpakaroT OOraTblii OIBIT OOy4eHUs] MaTeMaTUKe B Halllel cTpaHe,
YUUTBHIBAIOT COBPEMEHHbIE TEHJIEHIMH OTEYECTBEHHON U 3apyOe)KHOM IIKOJbl U IMO3BOJISIOT
peayin30BaTh NOCTaBIEHHbBIE MEPE/] MKOJIbHBIM 00pa30BaHUEM 1€ Ha UHPOPMAIIMOHHO EMKOM
U TMPaKTUYECKH 3HAYMMOM MaTepuaine. IJTH COJep)KaTesbHble KOMIIOHEHTHI, Pa3BUBAsCh Ha
MPOTSHKECHUU BCEX JIET 00YYEHHS, €CTECTBEHHBIM 00pa30M MEpeIieTaloTCa U B3aUMOJICUCTBYIOT
B Y4e€OHBIX Kypcax.

Apugmemura npusBaHa CrOCOOCTBOBATb NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOMUMBIX JUIsi TIOBCEAHEBHOW >ku3HM. OHa CIyKUT 0a30i U1 BCEro JalbHEUIIETO
U3Y4YEHHUST MaTeMAaTHUKH, CIIOCOOCTBYET JIOTMYECKOMY Ppa3BUTHIO U (HOPMHUPOBAHUIO YMEHUS
10JIb30BaThCsl AITOPUTMAMU.

Anzeopa VN3yduenne anreOpsl HaleleHO HAa (OPMHPOBAHME MAaTEMaTUYECKOTO arapara
JUIS pelleHusl 3ajjady U3 MaTEeMaTHKH, CMEKHBIX MPEAMETOB, OKpY)KaoLleH peanbHOCTU. SI3bIK
anreOppl MOJYEPKUBAECT 3HAUEHHE MAaTEMaTHKU KakK sI3bIKa Ui MOCTPOEHHUS MaTeMaTHYEeCKHX
MoJieNiel, MpOLIECCOB U SBJICHHM pealibHOTO Mupa (OJHOW K3 OCHOBHBIX 3a/ad HM3y4eHUs
anreOpsl SBISETCA Pa3BUTHE AITOPUTMHUYECKOIO MBILIEHUS, HEOOXOJUMOI0, B YaCTHOCTH, AJIs
OCBOEHHUS Kypca HMH(POPMATUKU; OBJIQJCHHE HaBbIKAMH JCIYKTHUBHBIX PacCYXJICHUU.
[IpeoOpazoBanue CcUMBOJWYECKUX (OPM BHOCHT CBOM cCHenu(PUUECKUN BKIaA B Pa3BUTHE
BOOOpaXeHHs, CMOCOOHOCTEM K MaTeMaTH4YeCKOMYy TBOpuecTBYy. Jlpyroil BaxkHOU 3anadeit
U3Y4EHHUs alreOphl SIBISIETCS MOTY4YEHHUE IIKOJbHUKAMU KOHKPETHBIX 3HAHUN O (YHKLIMSIX Kak
BAOKHEHIIEW MaTeMaTuyecKol MoJenu s OMNHCAHMSI U HUCCIENOBaHHUS Pa3HOOOpa3HbIX
IIPOLIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIUAIbHBIX, IEPUOTUUYECKHUX U JIP.), VIS
(dbopMupoBaHMs Y 00y4arOIKUXCS MPEJICTABICHUN O POJIM MaTEMATHKU B PAa3BUTUU LIMBUIIN3ALIUN
U KYJBTYPHI.

I'eomempua— onyH W3 BaKHEHIIMX KOMIIOHEHTOB MAaTE€MaTUYeCKOro oO0pa3oBaHUs,
HEOOXOUMBIN Uil MPUOOPETEeHUsT KOHKPETHBIX 3HAHUW O MPOCTPAHCTBE U MPAKTUYECKU
3HAYUMBIX yMEHUH, (OPMUPOBAHUS S3bIKa ONUCAHMS OOBEKTOB OKpYXAIOIIero Mupa, s
pa3BUTHUSI MPOCTPAHCTBEHHOI'O BOOOpaKEHUSI M HMHTYMIIMM, MAaTEMaTUUYEeCKOW KYIbTYpbI, AJIs
ACTETUYECKOTO BOCHUTaHHUS oOydaromuxcs. M3ydyeHue reomeTpum BHOCUT BKJIAJ] B pa3BUTHE
JIOTUYECKOTO MBIILIEHUS, B JOPMUPOBAHUE OHATHUS JOKA3aTEIbCTBRA.

dnemenmoult 102uKU, KOMOUHAMOPUKU, CHMAMUCIMUKU U MeEOpuu 6epoamHocmeil
CTaHOBSTCS O0053aTeIbHBIM KOMIIOHEHTOM IIKOJIBHOTO 00pa3oBaHUs, YCHUJIMBAIOUIUM €ro
NPUKIAJHOE M TPAKTUYECKOE 3HA4Y€HHE. DTOT Marepual HeoOXOIuM, MPEeXIe BCEro, Jyis
¢dbopmupoBaHusl (YHKIHOHAIBHON TPAMOTHOCTH — YMEHHMI BOCIpPUHUMATh U aHAIU3UPOBATH
uH(pOpMalNIO, MPEACTABICHHYI0 B Pa3IMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIN XapakTep
MHOTHUX pEaJbHbIX 3aBHUCUMOCTEH, NIPOU3BOIUTH MPOCTEHIINE BEPOATHOCTHHIE PACUETHI.
N3ydyeHne ocHOB KOMOMHATOPHUKYU MO3BOJIUT y4allleMyCsl OCYHIECTBIISITh PACCMOTPEHHUE CIIy4aeB,
nepe0op U MOoJICYET YKMClia BAPUAHTOB, B TOM YHCJIE B IPOCTEHILINX MPUKIIAJAHBIX 3a/1a4ax.

[Ipy W3ydyeHHU CTAaTUCTUKM U TEOPUU BEPOATHOCTEH OOOramiaroTcsl MpeiCTaBICHUS O
COBPEMEHHOM KapTHMHE MHpa U METOJax €ero uccienoBaHus, (GopMHUpYyeTCs NOHUMaHHUE pPOJIU
CTaTUCTUKM KaK HCTOYHMKA COLMAIbHO 3HAYUMON HHPOpPMALMKM U 3aKJIa/JbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIILIJICHUSL.

Takum oOpa3oMm, B XO0J€ OCBOEHHUS COJAEpXKaHUS Kypca ydallhecs IOJIydaroT
BO3MOYHOCTb!

pa3BUTh MPEJACTABICHUE O YWCIE U POJM BBIYMCIEHUN B YEIOBEUYECKOW IPAKTHKE;
copMUpPOBaTh NPAKTUYECKNE HABBIKU BBIMOJIHEHUS YCTHBIX, TUChMEHHBIX, HHCTPYMEHTAJIBHBIX
BBIYMCIIEHUH, Pa3BUTh BHIYUCIUTENIbHYIO KYJIBTYPY;



OBJIAZICTh CHMBOJIMYECKUAM SI3BIKOM alreOpbl, BBHIPAOOTaTh (HOPMAIBHO-ONIEPATUBHBIC
anreOpandeckue YMEHHsS M HAyYHThCS MPUMEHATh WX K PEMICHUI0 MaTeMaTUYeCKUX U
HEMaTeMaTHYECKUX 3a/1a4;

W3YYUTh CBOWCTBA W TpauKH DIIEMEHTAPHBIX (YHKIHMHA, HAYYUTHCS HCIOJIH30BAThH
(GyHKIMOHATBHO-TpAUUECKUE TPEICTaBICHUS Ul ONWCAaHWs W aHajiW3a peajibHBIX
3aBHCHUMOCTEI;

Pa3BUTh MPOCTPAHCTBEHHBIC TIPEJICTABICHUS W HM300pa3HTENbHBIC YMEHHUS, OCBOWTH
OCHOBHBbIE  (akTBI W  METOABl  IUIAHMUMETPUH, [O3HAKOMHUTBCS €  MPOCTEHITUMHU
MPOCTPAaHCTBEHHBIMHU TEJIAMH U UX CBOWCTBAMH,

MOJIyYUTh TPEACTABICHUS O CTATUCTHUYECKHX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE H O
Pa3NMYHBIX CIIOCO0aX WX M3y4eHHS, 00 OCOOCHHOCTSX BBHIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOSTHOCTHBIN XapakTep;

Pa3BUTH JIOTHYECKOE MBIIIJICHUE U PEUb — YMEHHUS JIOTUYECKH 000CHOBBIBATh CYKIICHHS,
MPOBOJUTH  HECIIOKHBIE  CHUCTEMAaTU3allid, TPUBOIUTH NPUMEPHl W  KOHTPIPUMEPEI,
WCITIOJIb30BATh PA3INYHbIE S3bIKH MATEMATHKH (CIOBECHBIN, CHMBOIMYECKHA, TPApUIECKUI) TS
WJLTIOCTPAINH, HHTEPIPETAINHU, aPTYMEHTAIINH U JI0KA3aTelIbCTBA,;

copMHpOBaTh MPEACTABICHHUS 00 M3y4aeMbIX MOHATHAX M METOJaX KaK BaKHEUIIMX
CpeACTBax MaTEMAaTUYECKOTO MOJICITMPOBAHHS PEaTbHBIX MIPOIIECCOB U SBICHUN.

B kypce reomerpun 9 kiacca oOydarommuecs y4yaTcsl BBIIOJIHSTH JAEUCTBUSI Haj
BEKTOpaMH KaK HaIlpaBJICHHBIMH OTPE3KaMH, YTO BAKHO JUIS MPUMEHEHHS BEKTOPOB B (pu3mKe;
3HAKOMSTCS C UCIOJIB30BAaHUEM BEKTOPOB M METO/a KOOPAWHAT MPU PEIICHUN T€OMETPUICCKUX
3aja4d; pa3BUBACTCS yYMEHHE OOYYaIOUMIUXCS MPUMEHATh TPUTOHOMETPHYECKHH ammapar IpH
pelIeHNH TEOMETPHUYECKUX 3aJad; pacIIupsercss 3HaHWEe OOyJaromuXcs O MHOTOYTOJIbHHKAX;
paccMaTpUBAIOTCSl TOHSTUS JUIMHBI OKPY)KHOCTH M IUIOHIAAW Kpyra W (QOpPMYNIBI ISl UX
BBIUMCIICHUS; 3HAKOMSTCS OOYdYalomMecs ¢ IOHSTHEM [BW)KCHHS W €ro CBOWCTBaMH, C
OCHOBHBIMHM BHJIAMH JBW)KCHUH, CO B3aMMOOTHOIICHUSMHU HAJIOKCHUW W IBWKCHUH;, Haércs
0osee riry0OKO€ MpeICTaBICHHE O CUCTEME aKCHOM IJIAHUMETPUN U aKCUOMAaTUYECKOM METOJIE;
TaéTcsl HayallbHOE TMIPENICTABIICHHE TEJNaX W TOBEPXHOCTAX B IMPOCTPAHCTBE;, 3HAKOMSTCS
oOyyJaromuecsi ¢ OCHOBHBIMH (pOPMYJIaMH Il BBIYMCICHHS TUIOIIAACH; MOBEPXHOCTEH U 00B-
€MOB Tell.

Conep:xanue npeamera

KonunuectBo yueOHBIX 4acoB:

B rog — 68 wacos (2 yaca B HEZEIIO)

B ToMm uucne:

KoHnTpoapHbIX pabor - 5

@®opMBI TPOMEKYTOUYHON M WUTOTOBOHM aTTECTAIlMU: KOHTPOJIbHBIE PAaOOTHI, CAaMOCTOSTEIIbHBIC
paboTHI, TECTHI.

YpoBeHb 00ydeHHS— 0a30BBIiA.

OCHOBHOE COJAEPXAHMUE

BBoaHoe nmoBTropenue (2 yaca)

I'naBa 9,10.BexTopsl. MeToa koopaunar. (18 yacos)

[Tonsitue BexkTopa. PaBeHcTBO BekTOpOB. Cli0’K€HNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha yuciio. Pa3nokeHue BeKTopa 1o AByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel
BekTopa. [Ipocreiimne 3aaaun B KOOpAMHATAX. Y PABHEHUS OKPYKHOCTH U MIPSMOM.
[IpumeHeHre BEKTOPOB U KOOPJUHAT NP PELICHUN 3a]1ay.

[enb: HAyuuTh 00Y4arOIIMXCs BBIMOIHATH IEHCTBUS HaJl BEKTOPaMH KaK HalpaBJIEHHBIMU
OTpe3KaMH, YTO BaXHO JUIsl IPUMEHEHUSI BEKTOPOB B (PU3UKE; TO3HAKOMUTH C UCII0JIb30BAHUEM
BEKTOPOB U METOJ1a KOOPAMHAT IIPH PEIICHNH T€OMETPUUYECKUX 3a/1ay.

BexTop onpezaensercs: Kak HallpaBJICHHBIN OTPE30K U JEMCTBUS HAJl BEKTOPAMU BBOJSTCS TaK,
KaK 3TO IPUHATO B PU3UKE, T. €. KaK JCHCTBUS C HaIllpaBJIeHHBIMU OTpe3kaMu. OCHOBHOE
BHHUMAaHUE JOJDKHO OBbITh YAEJIEHO BhIPAOOTKE YMEHU BBIOJIHATH ONEPALlMU HaJl BEKTOpaMu
(cxyaapIBaTh BEKTOPHI 10 MPaBUIIaM TPEYroJibHUKA U MapajieIorpaMMa, CTpOUTh BEKTOP,



PaBHBIN Pa3HOCTH JABYX JAaHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBINA MPOU3BEICHUIO JAHHOTO
BEKTOpa Ha JaHHOE YHCJIO):

Ha nmpumMepax mokazpiBaeTcs, Kak BEKTOPbI MOTYT IPUMEHSITHCS K PEIICHUIO TEOMETPUUECKHUX
3anau. [lemoncrpupyercs 3¢pHeKTUBHOCTD IPUMEHEHUS (POPMYIT [yl KOOPAUHAT CEPEIUHbI
OTpEe3Ka, PACCTOSIHUS MEXIY IBYyMs TOUKaMH, YPAaBHEHHUIN OKPY>KHOCTH U MPSIMON B KOHKPETHBIX
rEOMETPHUUECKHX 3a/1a4ax, TEM CaMbIM JIa€TCS MPEACTABICHUE 00 N3YUCHUH T€OMETPUICCKUX
(Guryp ¢ MOMOIIBIO METOI0B ANTeOPHI.

I'naBa 11.CooTHOIIEHUS] MEKTY CTOPOHAMM U YIJIaMH TpeyrojabHuka. CkajsipHoe
npousseaeHue BeKTopos. (11 yacoB)

CuHyc, KOCHUHYC M TaHTE€HC yriia. TeopeMbl CHHYCOB M KOCHHYCOB. Pelienne TpeyroipHUKOB.
CkansipHO€ MPOM3BEICHUE BEKTOPOB U €r0 MPUMEHEHHE B TEOMETPUYECKUX 3aadax.

ens: pa3BuTh yMEeHHE 00yUYaIOMIUXCS TPUMEHATh TPUTOHOMETPUUYCCKUN aImapat MpH perieHun
T€OMETPUUECKHX 3a/1a4.

Cunyc u kocunyc J1iro6oro yria ot 0° 7o 180° BBOAATCS C TOMOIIBIO STUHUYHOM
MOJTYOKPY>KHOCTH, JOKA3BIBAIOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB U BBIBOJIUTCS €I1I€ OJTHA
dhopmyna TIomaau TPEYrOJbHUKH (TIOJIOBUHA TPOU3BEACHUS IBYX CTOPOH HA CHHYC YTIJia
MEXy HUMH). DTOT armapaTt IPUMEHSIETCS K PEHICHUIO TPEYTrOJIbHUKOB.

CkaysipHO€ MMPOU3BEICHUE BEKTOPOB BBOJAUTCS Kak B (hu3HKe (IpOU3BEeHUE UISI BEKTOPOB HA
KOCHHYC yIjia MeXIy HUMHU). PaccMaTpuBarOTCsi CBOMCTBA CKASIPHOTO MPOU3BEICHUS U €TO
MIPUMEHEHHUE MPU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

OcHOBHOE BHUMAaHHE CIIEYET YACIUTh BRIPAOOTKE MTPOYHBIX HABBIKOB B IIPUMECHEHUH
TPUTOHOMETPUYECKOTO aIllapaTta Ipy PerieHuU TeOMETPUICCKUX 3aad.

I'naBa 12. /liinHa OKPYKHOCTH H ILUIOIIAAL Kpyra. (12 yacoB)

[IpaBusibHBIE MHOTOYTOTBHUKH. OKPY>KHOCTH, OMMCAHHAS OKOJIO MPAaBHJIBHOTO MHOTOYTOJIbHUKA
¥ BircaHHas B Hero. [locTpoeHne npaBUiIbHBIX MHOTOYTOJIBHUKOB. J{JTHHA OKPYKHOCTH.
[Imomane kpyra.

ens: pacumpuTh 3HaHWE 0OYJAOIINXCS O MHOTOYTOJIBHUKAX; PACCMOTPETH MOHSTHS JJIUHBI
OKPYXHOCTH U TUIOIIAAHN Kpyra U OPMYIIbI ISl ©X BBIYUCIICHUSI.

B Haugane Tembl 1aetcs onpeesieHne MpaBUJIbHOTO MHOTOYTOJIbHUKA U
paccMaTpUBAIOTCSI TEOPEMBI 00 OKPY>KHOCTSX, OMIMCAHHOW OKOJIO MPAaBUIIBHOTO MHOTOYTOJIbHUKA
Y BIHCAaHHOU B HETO. C MOMOIIBIO ONMMMCAHHOM OKPY>KHOCTH PEIIAOTCS 3a/1a4u O TIOCTPOCHUH
MPABUWIILHOTO MIECTUYTOJIbHUKA U TIPABUIILHOTO 2JI-yTrOJIbHUKA, €CJIH JIaH MPaBHIILHBIN JI-
YTOJIbHUK.

dopMyITbl, BEIpAXKAIOIIHE CTOPOHY TPABUILHOTO MHOTOYTOJIbHUKA U PAINYC BIIMCAHHOMN
B HETO OKPY>KHOCTH Yepe3 paauyc ONMMCAHHON OKPYKHOCTH, UCTIOJIb3YIOTCSI TIPH BBIBOJIC
(hopMys ITMHBI OKPYKHOCTH U TUIOIIAAH Kpyra. BeIiBo onupaeTcs Ha MHTYUTUBHOE MPEICTaB-
JIEHWE O TIpeJiesie: IPH HEOTPAHNYCHHOM YBEIIMUYCHUH YK CIIa CTOPOH MTPaBUIILHOTO
MHOTOYTOJIbHUKA, BIUCAHHOTO B OKPY>KHOCTb, €r0 NMEPUMETP CTPEMHUTCSI K JJIMHE ITOM
OKPYXHOCTH, a TUIOIIa/Ib — K TUIOMIAAN KPyra, OrpaHUYCHHOTO OKPY>KHOCTBIO.

I'nasa 13. /IBu:kenus. (8 yacon)

OTtoOpakenue ockocTu Ha ceds. [lonsTue nuxenus. OceBast U HEHTPAIbHAs CUMMETPUH.
[Tapannensubiii nepenoc. [loBopot. Hamoxenus u ABUKEHUS.

[{enp: MO3HAKOMUTH OOYYAIOIINXCS C MOHSITHEM JIBFDKCHHS M €T0 CBOMCTBAMM, C OCHOBHBIMHU
BHJaMHU JIBIDKESHUM, CO B3aMMOOTHOIICHUSIMH HAJIOKEHWH U JBYKCHUM.

JIBM>KEHME TIIIOCKOCTH BBOJUTCS KaK OTOOPaKEHHE IIIOCKOCTH Ha ce0si, COXpaHsIIoIIee
paccTosiHue Mexay Toukamu. [Ipu paccMoTpeHuu BUIOB ABMKEHUN OCHOBHOE BHUMAHUE
YACISETCS] TOCTPOEHUIO 00pa30B TOUEK, MPSMBIX, OTPE3KOB, TPEYTOJBHUKOB IIPH OCEBOU U
HEHTPATBHON CUMMETPHSIX, TTapaJuIeIbHOM IIepeHoce, moBopoTe. Ha addekTHpIx mpumepax
MMOKA3bIBAETCS IPUMEHEHUE JIBYKCHUN MPU PEIICHNY T€OMETPUUECKHX 3a/1a4.

[TonaTre HamOKEHHSI OTHOCUTCS B TAHHOM KypC€ K YMCITy OCHOBHBIX MOHATHH. [loka3piBaeTcs,
YTO MOHATHS HAJIOKEHUS U ABMYKEHUS SBIISIOTCS SKBUBAJICHTHBIMHU: JIF000€ HATIOKEHUE SBIISICTCS
JBKEHHUEM IUIOCKOCTH U oOpaTHO. M3yueHune qoKa3aTenbCeTBa He SBISETCS 00513aTeIbHBIM,
OJTHAKO CIJIETyEeT PACCMOTPETh CBA3h MOHITHI HAIOXKCHUS U JIBHKCHUSI.

00 akcuomax reoMeTpuu. (2 yaca)



becena 00 akcuomax reoMeTpuu.

Lenb:nath 6oJee riayboKoe MpeacTaBIeHUE O CUCTEME aKCUOM INIAHUMETPUN U
AKCHOMAaTHYEeCKOM METOJIE.

B naHHOI Teme paccKa3bIBaeTCs O Pa3IMYHBIX CHCTEMAaX akKCHOM I€OMETPHH, B YACTHOCTH O
Pa3IMYHBIX CITIOCO0aX BBEICHUS TIOHATHS PABEHCTBA QUTYP.

I'naBa 14.HauajbHble CBeJleHUsI U3 cTepeoMeTpHu. (8 yacoB)

[Ipenmer crepeomerpun. ['eomeTprudeckne Tena ¥ TOBEPXHOCTH. MHOTOTpaHHUKH:
npu3Ma, napaiesenuIe ], MupaMuaa» (GopMyITsl U BEIYUCICHUS KX 00beMoB. Tena u
MOBEPXHOCTH BPALICHHS: IIMITHH/P, KOHYC, cepa, map, GopMyssl AJisi BBIYUCICHHS WX TIIOIIA-
Jieil moBepXHOCTEH U 0OBEMOB.

Lenb: naTh HadaIBHOE MPEJCTABIICHHUE TEJIAX U TIOBEPXHOCTSIX B IPOCTPAHCTBE; IO3HAKOMHTH
00yJaromuxcs ¢ OCHOBHBIMH (DOpPMYJIaMH TSl BEIYUCIICHHS TIJIOMIA/ICH; TOBEPXHOCTEN U 00b-
€MOB Tell.

PaccmoTpenune nmpocTeimux MHOTOTpaHHUKOB (TIPU3MBI, TIapaJUIeTIeThITe a, TUPaMUJIbL), a
TaKOKe TeJl ¥ TOBEPXHOCTEH BpamieHus (IWIMHApa, KOHYyca, cepsl, mapa) MpoBOIUTCS Ha
OCHOBE HaTJISHBIX MPEICTABICHNH, 0€3 IPUBJICUCHHS aKCUOM cTepeomeTpur. Dopmysibl s
BBIYHCIICHUS 00BEMOB YKa3aHHBIX TEJl BRIBOAATCS Ha OCHOBE npuHIMIa KaBamsepu, GopMyIisl
TUTSL BEIYUCIICHUS TIJI0IIAJIei OOKOBBIX MIOBEPXHOCTEH IIIMHAPA U KOHYCA MOJIyJaroTCs € T0-
MOIIBIO PA3BEPTOK ITHX IMMOBEPXHOCTEH, (hopMyIa riomaa cepsl IpuBoIUTCs 6e3
000CHOBAHUSL.

IMoBTopenue. Pemmenue 3axa4. (74acos)

Lens: IloBTopenue, 0000LIEHNE U CUCTEMATU3AIMs] 3HAHUI, YMEHUI U HaBBIKOB 3a KypC
reoMeTpuu 9 Kiacca.

TpedoBanus K YPOBHIO OATOTOBKH o0y4yaomuxcss B 9 kiacce
B xoxe npenonaBanus reometpun B 9 kitacce, paboTel Hag GOPMUPOBAHUEM Y 00yUAIOIIIMXCS
MEPEYHCICHHBIX B IIPOrpaMMe 3HAaHUK U YMEHUH ClieayeT oOpamaTh BHUMaHHE Ha TO, YTOOBI
OHH OBJIA/ICBAJI YMEHUSIMU 001ey4e0HOr0 XapaKTepa, pa3Ho0Opa3HBIMH CIIOCO0aAMU
AeSAITeIbHOCTH, TIPHOOPETAITN OTIBIT:
® IJJAHWPOBAHUS M OCYIIECTBIICHUS AJITOPUTMUICCKOH eI TETHHOCTH, BBITTIOJTHEHUS
3aJJaHHBIX ¥ KOHCTPYHPOBAHUS HOBBIX aJITOPHTMOB;
e pemieHus pa3HOOOpa3HBIX KIIACCOB 3aa4 M3 Pa3IMYHBIX Pa3/IeNoB Kypca, B TOM YHCIIe
3aja4, TPEOYIOIMHUX MTOUCKA ITyTH U CIIOCOOOB PEIICHUS;
®  HCCIIEJIOBATENBCKOM ESTENFHOCTH, PAa3BUTH UCH, IPOBEICHHS SKCIIEPUMEHTOB,
0000111eHus, TOCTAaHOBKHU U (POPMYIMPOBAHUS HOBBIX 3a/1a4;
® SICHOTO, TOYHOTO, TPAMOTHOTO M3JIO’KEHHSI CBOMX MBICIICH B YCTHOM M MMCBMEHHOM peuH,
WCTIOJIb30BAHMUS PA3IIUYHBIX SI3BIKOB MAaTEMAaTHKH (CIIOBECHOTO, CHMBOJIMYECKOTO,
rpagu4IecKkoro), CB0O0THOTO TIEpexoaa ¢ OJHOTO S3bIKa HA IPYTOM JIJIsl MIUTFOCTPAIINH,
WHTEPIpPETAINH, ApTYMEHTAINH U JOKa3aTeIbCTBA;
® IIPOBEJCHHUS JOKA3aTEIbHBIX PACCYKICHHIA, apTyMEHTAIINH, BBIABIKECHHSI THITOTE3 M UX
000CHOBAHMS,
® [IOWCKa, CUCTEMaTH3aIlNH, aHAJN3a U KJIacCu(UKAUU HHOOPMAIIH, UCTIOIb30BaHUS
pa3zHoo0pa3HbIX HHPOPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYAs Y4€OHYIO U CIIPAaBOUYHYIO
JUTEPaTypy, COBpeMEHHbIE HH(DOPMAIIIOHHBIE TEXHOJIOTHH.
B pezynemame uzyuenun Kypca 2eomempuu 9 knacca ooyuaroujuecs 00aMHcHbl:
3HATH/MIOHUMATDH
"  CYIIECTBO MOHSTHS MAaTEMaTHUECKOTO JIOKA3aTeIbCTBA; IPUMEPHI I0KAa3aTeIbCTB;
"  CYIIECTBO MOHSATHS AITOPUTMA; IIPUMEPHI AITOPUTMOB;
"  Kak UCIOJB3YIOTCS MaTeMaTHUeCKhe (popMyIIbl, ypaBHEHHS M HEPABEHCTBA; IIPUMEPHI UX
MPUMEHEHWUS JUTs PEIICHUS MAaTeMaTHUECKUX U TIPAKTHUECKUX 3a]1ad;
" KaK MaTeMaTHYeCKH OIpeJelieHHbIe ()YHKIIUU MOTYT OTIMCHIBATh PealibHbIE
3aBHCHUMOCTH; TIPUBOIUTH IPHUMEPHI TAKOTO OITMCAHUS;
"  KakK NOTPeOHOCTH MPAKTHKH IPHBEIN MAaTEMAaTHUECKYIO HAyKy K HEOOXOIMMOCTH
pacimupeHus TOHATHS YHCIa;



BEPOSITHOCTHBINA XapaKTep MHOI'MX 3aKOHOMEPHOCTEN OKPYXKAIOIIEro MUpa; NpUMephI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

KaK1UM 00pa30oM reoMeTpHsi BOSHHUKIIA U3 MPAKTUUECKUX 3aj]au 3eMJIEMEpHsl; TPUMEPDI
reOMETPUUECKUX OOBEKTOB U YTBEPKACHUN O HUX, BAXKHBIX JUIS IPAKTUKH;

CMBICT UI€aIN3alluu, TO3BOJISIONIEH pelIaTh 3a/1a4ui peabHOM 1eHCTBUTEIBHOCTH
MaTeMaTU4YE€CKMMH METO/IaMHU, IPUMEpPHI OIINOO0K, BOSHUKAIOIINX IIPU UJeau3alluu;

yMeTb

10JIb30BaThCsl A3BIKOM I'€OMETPUH I OTIMCAHMSI IPEIMETOB OKPYKAIOILIEr0 MUPA;
pacrno3HaBaTh Fr€OMETPUYECKHE PUTYpBI, pa3IM4aTh UX B3aUMHOE PACIIOIOKEHHE;
n300paxkaTh reOMETpUYECKUE (PUTYPHI; BHIITOIHITH YEPTEXKH 110 YCIOBHIO 3a71ay;
OCYILECTBIIATH IpeoOpazoBanus Guryp;

pacro3HaBaTh Ha YepTexkax, MOAEISIX U B OKPYKaroLlel 00CTaHOBKE OCHOBHbBIE
[IPOCTPAHCTBEHHbIE TeJla, U300paKaTh UX;

B IIPOCTENIINX CIIy4asiX CTPOUTH CEYEHUS U Pa3BEPTKU IIPOCTPAHCTBEHHBIX TEIT;
MIPOBOJIUTH ONEPALIMU HaJl BEKTOPAMU, BHIYUCIIATD AJIUHY U KOOPJAUHATHI BEKTOPA, YTOJI
MEXy BEKTOPaMHU;

BBIYMCIISATH 3HAYEHHS] TEOMETPUUECKUX BEJIMYUH (JUIHH, YIJIO0B, IJIOaAel, 00beMOB), B
TOoM uncie: 1 yriaoB ot 0 1o 180° onpenenars 3Ha4eHUs] TPUTOHOMETPUYECKUX
(GYHKIMH 10 3aJaHHBIM 3HAYEHUSIM YIJIOB; HAXOJUTh 3HAUEHUSI TPUTOHOMETPUUYECKIX
(GYHKIMH 10 3HAYEHUIO OJTHOM U3 HUX, HAXOIUTh CTOPOHBI, YIJIbl U IUIOIIA U
TPEYroJbHUKOB, JJIMHBI IOMaHbIX, YT OKPYKHOCTH, IUIOIIAJIell OCHOBHBIX
reoMeTpUUECKUX QUryp U GUryp, COCTaBICHHBIX U3 HUX;

pelaTh reoMeTpUUecKre 3a/1auu, ONMPasCh Ha U3yYEHHbIE CBOIICTBA QUIYp U
OTHOIICHUI MEX1Yy HUMH, IPUMEHSIS] TOTIOJTHUTENbHBIE TOCTPOCHHUSI, alredpandeckuii u
TPUTOHOMETPUYECKU arnmapar, uJe CHMMETPHH;

MIPOBOJUTH JI0Ka3aTeIbHbIE PACCYKICHUS MPU PELICHUH 331a4, UCIOJIb3Yys U3BECTHbBIE
TEOPEMbI, 0OHAPYKUBAsk BO3MOXHOCTHU JJIsl UX UCIIOJIb30BAHUS;

pelarh npocTeliye IaHUMETPUUECKUE 3a/1a4M B IPOCTPAHCTBE;

HCIIO0JIB30BATDb npuoﬁpeTeHHue 3HAHUA U YMCHUSA B l'lpaKTl/l‘-leCKOﬁ ACATECJIbHOCTH U
NMOBCETHEBHOM KM3HU JIA:

ONMCAHUS pealIbHBIX CUTYAIUil Ha SI3bIKE T€OMETPUH;

pacueToB, BKIIOYAIOIINX MPOCTEHIINE TPUTOHOMETPUUECKHE (POPMYIIbL;

pelIeHNs TeOMETPUUECKUX 3aa4 C UCIOJIb30BaHUEM TPUTOHOMETPUU

pelIeHUs MPAKTUYECKUX 33/]1a4, CBSI3aHHBIX C HAX0XJIEHUEM I'€OMETPUUECKUX BEJIMYUH
(ucnonb3ys MpU HEOOXOAMMOCTH CIPABOYHUKHU U TEXHUYECKUE CPEJICTBA);
MIOCTPOCHUI F€OMETPUUECKUMH HHCTPYMEHTAMH (JIMHEWKA, YTOJIbHUK, LIUPKYJIb,
TPAHCIIOPTHP).



Ka.]'leH)IapHO-TeM ATHYECKOC IVIAHUPOBAHUEC

e Jlata | JlaTa
oica no no Copep:xanue yueOHOro MaTepuasia Bun kouTpoJst Ipumeuanne
yp IVIaHY | paKTy

BBoanoe noBTopenue. (2 yaca)

-IIOBTOpEHKE, 0000IIEHNE U CUCTEMaTH3allHs 3HAaHWH, YMEHHI Y HABBIKOB 32 KypC T€OMETpUH 8 Kilacca.

1.

IloBTOpEHME YETHIPEXYTOJIbHUKOB Texymmii

2.

IToBTOpenue Teopemsl [ludaropa u pemenue 3aaay Tekymuii

BexTopsl. (8 yacoB)

-HAaYy4YUThb OGy‘-IElIOHII/IXCSI BBIITIOJIHATH Z[GﬁCTBI/IfI HaJI BEKTOpaMM KaK HaIllpaBJICHHBIMH OTPE3KaMU

3. ITonsiTHe BekTOpa. Texymuit
4. OTkia/ipIBaHUE BEKTOPA OT JAHHOW TOUYKU Texymmii
5. CymMa IByX BEKTOPOB Texymmii
6. CymMMa HECKOJIbKUX BEKTOPOB Texymmii
7. BelunTaHue BEKTOpOB Texymmii
8. YMHOK€EHHE BEKTOpa Ha YHUCIIO Texymuit
0. [IpruMeHeHne BEKTOPOB K PEICHUIO 3a]1a4 Tekymuii
10. Cpennsist TMHUS Tpaneun Tekymuii

Metoa koopaunar. (10 yacos)

-IIO3HAKOMUTDB C MCIIOJIb30BAHHUECM BCKTOPOB U METOJId KOOPAWHAT NPpHU PCIICHUN I'COMCTPUYICCKHUX 3aJ1ay.

11. PasnoxxeHne BEKTOpa 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM Texymmii
12. KoopanHartsel Bektopa Tekymuii
13. CBs13p MEXly KOOpAMHATaMH BEKTOpa U KOOPJAMHATaAMU €T0 Hadajla u Texymuit
KOHIIa
14. [Ipocreiimme 3a1a4u B KOOpIUHATAX Tekymuii
15. Pemrenue 3aga4 METO0M KOOPAMHAT Texymmii
16. VYpaBHEHHE OKPYKHOCTH Texymmii
17. YpaBHEHHE NPSIMOi Tekymuii
18. Pemenue 3agau. YpaBuenue npsimoit Texymmii
19. Pemrenne 3agad. YpaBHeHUE OKPYKHOCTH Texymmii
20. Konumponvnas paboma Nel. Memoo koopounam Tematny




CooTHolIeHUs1 MeK1y CTOPOHAMH M YIJIaMH TpeyroJbHuka.(114acoB)
-pa3BUTh YMEHHE 00YJarOINUXCS IPUMEHATh TPUTOHOMETPUUYECKUH anmnapaT py peuIeHUH TeOMETPUUECKUX 3a/1ad.

21. CuHyC, KOCUHYC M TaHTEHC yrjia Tekymuii
22. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO Texymmii
23. @OopMyIIBI I BBIYHACIECHUS KOOPAUHAT TOYKH Texymmii
24. Teopema o TuIONIAAN TPEYTrOJIbHUKA Texymmii
25. Teopema cuHycOB Texymmii
26. Teopema KOCHHYCOB Texymmii
27. Pemenue tpeyronpaukoB. 3amaya 1,2,3 Texymmii
28. CkansipHO€ MPOU3BEICHNE BEKTOPOB Texymuit
29. CkansipHOo€ IMPOU3BEICHNE B KOOPAUHATAX Texymuit
30. Pemenue 3a1ay Ha IPUMEHEHHE CKAJIIPHOTO IPOU3BEICHUS Texymuit
31. Konmponvnas paboma Ne2. Ckanapnoe npouszsedenue Tematnu

JimHa OKPYKHOCTH ¥ IWI0IAAbL Kpyra. (12 yacoB)
-paclIupuTh 3HAHUE 00YYAIOUIUXCS O MHOTOYTOJIbHUKAX;
-paccMOTPETh MOHATHUS JUIMHBI OKPYKHOCTH M TUIOIMIAJIA Kpyra U GOPMYIIbI IJIsl UX BBIUUCICHUS.

32. IIpaBHIIBHBI MHOTOYTOJIBHUK Texymmii
33. OKpyXHOCTb, OTIMCAHHAsA OKOJIO IPAaBUIBHOIO MHOTOYTOJIbHHUKA U Texymuit
BITMCAHHAs B IPABMWJIBHBI MHOTOYTOJIBHUK
34. @opMynbl JUIsl BBIYUCIICHHS IJIOMIA M MPABHJIBHOTO MHOTOYT OJIbHUKA Texymmii
35. Pemenne 3anad. IIpaBuiibHbIi MHOTOYTOJIBHUK Texymmii
36. JliHa OKpY>KHOCTH Texymmii
37. Pemenue 3agau. J{immHa OKpyXKHOCTH Tekymuii
38. [Tnomane kpyra u KpyroBoro ceKTopa Texymmii
39. Pemenue 3amau. [Tnomans kpyra Texymmii
40. Pemenue 3agau. [{immHa OKpy>KHOCTH. Texymmii
41. Pemenue 3amau. [Tnomans kpyra Texymmii
42. Oo6o6maromuit ypok «JlnuHa okpykHOCTH. [lmomaas kpyray Texymmii
43. Konmponvnas paboma Ne3. /[nuna oxkpyscnocmu. Ilnowaos kpyza. Tematnu

JIBu:keHus.(8 yacoB)
-TI03HAKOMHTH 00YUAIONTUXCS C TIOHITHEM JIBM)KCHUS U €T0 CBOMCTBAMHU, C OCHOBHBIMU BUIAMH JIBIXKCHH, CO B3AUMOOTHOIICHUSMU HAIOKCHHUH 1
JIBVKCHHH.

44. IlonsiTHE NBHKEHUS Texymun

45. CBoOMCTBa OBIDKEHUN Tekymuii




46. Hanoxxenus u nBumxeHus Texymmii
47. [TapannensHbIi IEpeHoC Texymmii
48. Pemenue 3amau. [lapamienbHbiil mepeHoc Texymmii
49. IToBopoT Texymuit
50. Pemenue 3amay. IToBopoT Texymuit
51. Konmponvnas paboma Ned. /leusncenusn Tematnu

HauvanbHble cBeeHUsI U3 cTepeoMeTpHu. (8 4acoB)
-1aTh HAYAJIbHOC NMPCACTABJICHUC TCJIaX U MMOBCPXHOCTAX B IMPOCTPAHCTBC,
-MI03HAKOMUTbH 00YYaAIOUIUXCsl C OCHOBHBIMU ()OPMYJIaMH JUIsl BBIYUCIICHHUS IJI0LIa/1eH; TOBEPXHOCTEN M 00bEMOB TEIL.

52. [Ipenmer crepeomeTpun. MHOTOrpaHHUKH Tekymuii
53. [Tpuzma. Texymuit
54. [Tapamnenenunesn. CBolicTBa NPSIMOYTOJIBLHOTO TapasuIesIeuIe ia Texymmii
55. IInpamua Texymmii
56. Hunusgp Texymuit
57. Konyc Texymmii
58. Cdepa u map Texymuit
59. Pemrenue 3agad o reme « Tena BpameHus» Texymmii

00 akcnomax reomeTpum. (2 yaca)
-1aTh 0oJiee riIy0oKOe MPEICTABICHUE O CUCTEME aKCHOM TJIAHUMETPUHN U aKCHOMATHYECKOM METO/IE.

60. OO0 akcrMoMax IIAHUMETPUH Texymmii

61. Pa3Butue reomerpun Tekymuii

IMoBTOopenue. Pemienune 3axa4. (S4acos)
-MIOBTOpEHHE, 0000I1IeHNE U cUCTeMaTH3allis 3HaHUI, YMEHUI ¥ HaBBIKOB 3a Kypc reoMeTpun 9 kiacca.

62. [ToBTOopenue. TpeyronbHUKH Texymmii
63. [ToBTOpenune. OKpy)HOCTh Texymmii
64. [ToBTOpenue. YeTblpexyroJbHUKH. Texymmii
65. Hmozosas konmponwvnasn paboma Tematnu
60. [ToBTOpenue. Bekropsl Texymmii
67. IToBTopenune. COOTHONIEHUS] MEXY CTOPOHAMH U YIJIaMU TPEYrOJIbHUKA. Texymuit

68. O06006marmuil ypoxk.




IlepeueHb yueOHO-MeTOANYECKOE H MATEPUATIBHO-TEXHHYECKOr0 ofecnevyeHne

Kaprouku as1s 3a4€eTOB 110 reOMeTPpHHU
TCO

1.MynbTumMenua

2.MynpTuMeauitHble y4eOHUKU

Cnucok 1uTeparypsl
OcHoBHas JinTeparypa
1. T'eomerpus: 7—9 xau. / JI. C. Aranacsn, B. @. byry3zos, C. b. Kagomies u ap. — M.:
[Ipocsemenue, 2004—2011.
2. T'eomerpus: pabouas terpans: 9 k. / JI. C. Aranacan, B. @. byry3zos, lO. A. I'mazkos, W.
N. FOmuna. — M.: Tlpocsemenue, 2004—2011.
3. 3us b. I'. Teomerpust: muaakt. marepuaibl: 9 k1. / b. I'. 3uB. — M.: [Ipocsemienue, 2004—
2011
JlonoyiHUTeILHAS JIUTEpaTypa:
1. U3zyuenue reometpuu B 7, 8, 9 kiaccax: MeToll, pekoMeHaanuu: ku. i yaurens /J1. C.
Aranacss, B. ®@. byry3o0s, 0. A. I'naskoB u np. — M.: Ilpocsemenune, 2003—2011.
2. Muwenxo T. M. T'eomerpus: temaruueckue tectbl: 9 k. /T. M. Mumenko, A. /1.
bimmakoB. — M.: IIpoceemenne, 2008— 2011.
3. Hymauuem FO. 1. KonTponeHbie paboOTBHl MO TeoMeTpuu st 7— 9 K. KH. JUIs
yuurens / YO. I1. Qynuunsia, B. JI. Kponrays. — M.: [Ipocsemenue, 2006—2008.

Kputepuu 1 HOpMbI OLIEHKH 3HAHHI, YMEHUI M HABBIKOB 00y4aIOIIHUXCS M0 MaTeMaTHKe.
1. OueHka NuCbMEHHBIX KOHTPOJIbHBIX PA00T 00yYaKOIIHUXCS M0 MaATEMATHKe.
OTBeT OlleHUBAETCSA OTMETKOM «5», ecJiu:

e paboTa BBINOJHEHA MTOJHOCTHIO;

e B JIOTUYECKUX PACCYKICHHUSAX U 0OOCHOBAHWHU PEIICHUS HET MPOOEIIOB U OMMOOK;

e B pEIICHUH HET MAaTEMAaTHYECKUX OMHUOOK (BO3MOKHA OJIHa HETOYHOCTb, OTIUCKA, KOTOpast
HE SIBJISICTCS CJICICTBHEM HE3HAHUS WJIM HEMMOHUMaHUs yaeOHOTrO MaTepuana).

OT1MmeTKa «4» CTABUTCS B CJIEAYIOMIMX CAYyYaaX:

e paboTa BBINOJIHEHA [TOJHOCTHIO, HO 0OOCHOBAHUS I11ar0B PELICHHs] HEAOCTATOYHBI (eciu
yMeHHEe 000CHOBBIBATh PACCYKICHUS HE SIBJISJIOCH CIICIIMAIBHBIM 0OBEKTOM IMPOBEPKH );

e JIOMYIICHBI OJTHA OIMMOKA UM €CTh JBA — TPU HEAO0UYETA B BBIKIIAJKAX, PUCYHKAX, YEPTEHKAX
K rpadukax (eciu 3TH BUABI padOT HE SBJISUIUCH CHEIUATIbHBIM 00BEKTOM ITPOBEPKH).

OTMmeTKa «3» CTABUTCA, €CJIM:

e  JIOMyIIEHO OoJiee OAHOMN OLIMOKY WK 00Jiee IByX — TPEX HEJ0UYETOB B BhIKIA/IKAX,
yepTexax wim rpadukax, Ho oOydaromuiics obaagaeT 00s3aTeIbHBIMA YMEHUSIMH 10
IIPOBEPSIEMOM TEME.

OTMeTKAa «2)» CTaBUTCSHA, €CJIM:

e JIOMYIICHBI CYIIECTBEHHBIE OMMOKH, MMOKA3aBIIKe, YTO OOyUaIOIINIICS HE 00agaeT

00s13aTeTbHPIMU YMEHUSIMU TI0 TAHHOW T€ME B MTOJTHOU Mepe.
OtMmeTka «1» cTaBUTCA, €CJIM:

e paboTa mokasajyia MojJHOe OTCYTCTBHE y 00yJaromerocs 00s3aTeIbHBIX 3HAHUM U YMEHUH 110

MIPOBEPSIEMOI TEME WM 3HAYUTENIbHAS 9aCTh Pa0OTHI BHITIOJIHEHA HE CAMOCTOSITEIIBHO.
Y4uTeas MOKET TIOBBICUTH OTMETKY 32 OPUTHHAIBHBIA OTBET HA BOIPOC HIIM OPUTHHAIBLHOE
perieHue 3a/1a4u, KOTOPhIe CBUACTEIBCTBYIOT O BBICOKOM MAaTeMaTHYE€CKOM Pa3BUTUN
oOyuarolierocs; 3a peiieHre 060see CI0XKHOM 3a/1auu UM OTBET Ha 0o0Jiee CI0KHBINA BOTIPOC,
MIPEAIOKEHHBIE 00yUaIOIIEeMYCsl JOTIOJIHUTEIBLHO TI0CIIE BBITIOJIHECHHUS UM KaKUX-JTHO0 JPYrux
3aJIaHUMN.
2.01eHKA YCTHBIX OTBETOB 00Y4aIOIIUXCS M0 MATEMATHKeE



OTBeT OlIeHUBAETCHA OTMETKOM «5», €CJIN YUECHHUK:

e IIOJIHO PacKpbUI cojepKaHHE MaTepuaja B 00beMe, PeyCMOTPEHHOM IPOrpaMMoi U
Y4€OHUKOM;

e M3JI0XKHJI MaTe€pHUajl FPAMOTHBIM SI3IKOM, TOYHO HCIOJIB3YSI MAaTEMATUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY, B OIIPEJICIICHHOM JIOTUYECKOH MOCIIEI0BATENbHOCTH;

e IPABUJIBHO BHINOJHWI PUCYHKHU, YEPTEKHU, IpaUKH, COYTCTBYIOIIUE OTBETY;

e [I0Ka3aJl yMEHHE WJUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IPUMEPAMHU, IPUMEHSTH €€ B
HOBOM CHUTYyallU MIPH BBIOJHEHUH MPAKTUYECKOTO 3a/1aHNUS;

e IMPOJAEMOHCTPUPOBAJ 3HAHUE TEOPUH PaHEE U3YUECHHBIX COIYTCTBYIOIIUX TEM,

c(OPMUPOBAHHOCTh U YCTONYMBOCTb UCIOJIB3YEMBIX IIPU OTBETE YMEHUN U HABBIKOB;

e  OTBEYAJI CAMOCTOSTENBHO, 0€3 HABOSIINUX BOIIPOCOB YUUTES;

e BO3MOJKHBI OJIHAa — JIB€ HETOYHOCTHU IIPU OCBEILIEHNE BTOPOCTETIEHHBIX BOIIPOCOB UJIU B
BBIKJIa/IKaX, KOTOPbIE YUYEHHUK JIETKO MCIPABUII TIOCTIE 3aMEYaHUsI YUUTEIS.

OTBeT OLleHMBaeTCs 0TMETKOI «4», €Clli yIOBJIETBOPSET B OCHOBHOM TPeOOBaHUSIM HA OLIEHKY
«5», HO TPU 3TOM UMEET OJMH U3 HEJJOCTATKOB:

e B U3JI0XKEHUH JIOMYILEHbI HEOOIbIINE POOEIbl, HE HCKA3UBILIEE MATEMATUYECKOE
COJIep’KaHue OTBETA;

e  JIONYIIEHBI OJMH — JIBa HEJ0YETA IIPU OCBELIEHUH OCHOBHOT'O COJIEp>KaHUs OTBETA,
WCIIPABJICHHBIE NTOCIJIE 3aMEUaHUs YUUTEIS;

e JIONYIIEHBI OIIKNOKA WM OoJiee IBYX HEJOUYETOB IPU OCBEIIEHUH BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIIPABJICHHBIE [1OCIIE 3aMEYaHUS YUUTEIS.

OT1MmeTKa «3» CTaBUTCH B CJEAYIOMUX CIyqdasaXx:

e HEIOJHO PACKPBITO COJIepKaHKe MaTepuaia (coJiep:KaHue U3JI0KEHO (parMeHTapHoO, He
BCEr/Ia MOCJIEIOBATENBHO), HO NTOKa3aHOo 00Illee IOHUMaHKe BOIpoca U
IIPOJIEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOUHBIE JIJIsl YCBOSHHS IPOrpaMMHOI0 MaTepuana
(ompenenens! «TpeOGoBaHUAMU K MaTEMaTUUYECKON TOJATOTOBKE OOYyUYAIOLIUXCS» B
HACTOSIIIEN IporpaMMe 10 MaTeMaTHKe);

e MMEJUCh 3aTPYAHECHUSI UM JOMYIIEHBI OIIUOKY B ONPEEIIEHUN MaTeMaTHYeCKOM
TEPMUHOJIOTUH, YEPTEXkKaX, BbIKIAIKaX, UCIPABIECHHbIE MTOCIE HECKOJIbKUX HaBOIALIUX
BOIIPOCOB YUUTEJS;

e YYEHHUK HE CIIPaBUJICS C IPUMEHEHHEM TEOPUHU B HOBOM CUTYAI[MH HPU BHIIOIHEHUH
MIPAKTUYECKOIO 3a/1aHusl, HO BBITIOJHIII 3a/1aHUS 00513aTEIbHOIO YPOBHS CI0KHOCTH 110
JTaHHO# TeMe;

e IIpU JOCTATOYHOM 3HAHHMU TEOPETUUECKOI0 MaTepuaia BbIIBIE€HA HEIOCTATOYHAS
c(OpMUPOBAHHOCTh OCHOBHBIX YMEHHUI1 1 HABBIKOB.

OTMeTKa «2» CTAaBUTCH B CJEAYIOUUX CIOyqasXx:

e HE PacKpbITO OCHOBHOE COJIep:KaHue y4eOHOTO MaTepuana;

e 0OHapY)KEHO HE3HAHUE YUYCHUKOM OO0JIBbIICH Wi HanboJiee BAXKHON 4acTH y4eOHOTO
MaTepuana;

e  JIONYIIEHBI OIINOKHU B ONPEEICHUH MOHATUH, IPU UCIOIb30BaHUN MaTEMAaTUYECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, UepPTeKax U TpaduKax, B BBIKJIAIKaX, KOTOPbIE HE
HCIIPABJIEHBI N10CJIE HECKOJIBKUX HABOSIIHUX BOIPOCOB YUUTEIIS.

OtMmeTka «1» cTaBUTCA, €CJIM:

e  YYEHUK OOHApPYKWJI IOJHOE HE3HAHNUE U HEMIOHMMAaHHUE U3y4yaeMoro yueOHOro Marepuaa

WM HE CMOT OTBETUTh HU Ha OJMH U3 OCTaBJICHHBIX BOIIPOCOB 110 U3y4YEHHOMY MaTepuaty.
OOmas kaccupuKaIus OmuooK.
[Ipu oueHke 3HaHUN, yMEHUIN U HAaBBIKOB 00Y4YaIOIIUXCSl CIEAYeT YUUTHIBATh BCE OMINOKHU (TpyObIe
U HerpyObi€) U HETOUETHI.
I'pyObiMu cuuTaroTCs OIIMOKH:

e HE3HAHHE OIPEe/ICTICHHsI OCHOBHBIX ITOHATHI, 3aKOHOB, IIPaBHJI, OCHOBHBIX IOJIOXKEHUI
Teopuu, He3HaHue PopMyI1, OOIIETIPUHATHIX CUMBOJIOB 0003HAYCHHU I BEIMYHH, STUHULL UX
U3MEpEeHus;




HE3HAHWE HAUMEHOBAHWM €IMHUII U3MEPEHUS;

HEYMEHUE BBIJICIINTH B OTBETE IJIaBHOE;

HEYMEHHUE TPUMEHATH 3HAHUS, AJITOPUTMBI JUTSI PEIICHUS 3a/1a4;
HEYMEHUE JIeJIaTh BHIBOJIBI M 0000IICHNS,

HEYMEHHUE YUTaTh U CTPOUTH IpaPuKu;

HEYMEHUE T0JIH30BATHCS IEPBOUCTOYHIKAMHU, YUCOHUKOM U CIIPABOYHUKAMH;
MOTEPs] KOPHSI WJIM COXPAaHEHUE MOCTOPOHHEr0 KOPHS;
oTOpackiBaHue 0€3 0OBSICHEHUH OJTHOTO U3 HHX;

PaBHO3HAYHbBIC UM OIIHOKH;

BBIYHCJINTEILHBIEC OIIMOKH, €CIIU OHH HE SBJISIOTCS OIMCKOI;
JIOTHYECKHE OIINOKH.

K HerpyObIM oMOKam cieayeT OTHECTH:

HETOYHOCTb (POPMYIUPOBOK, ONPENIEICHUN, TOHITUN, TEOPHIl, BI3BaHHAS HEMIOJHOTON
0XBaTa OCHOBHBIX IPU3HAKOB ONIPENEIAEMOT0O TOHATHUS NN 3aMEHOM OJTHOTO - IBYX M3 3TUX
IIPU3HAKOB BTOPOCTEIICHHBIMUY;

HETOYHOCTh rpaduka;

HEpaUMOHAIBHBIA METO/I PEILICHHUS 3aa41 WM HEAOCTATOYHO IPOJAYMAaHHBIN IJIaH OTBETA
(HapylIeHue JIOTUKY, [T0JIMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU);
HepalMOHaIbHbIE METO/IbI PA0OTHI CO CIIPABOYHOU U APYroil IUTEpaTypoil;

HEyYMEHHUE pelllaTh 3aJ1au, BBIIOIHATH 33/1aHUs B 0011EeM BUJIE.

Henxoueramu sIBISIOTCS:

HepalMOHaIbHbIE IPUEMBI BHIYUCIEHUI 1 TPe0Opa30oBaHMUii;
HeOpeKHOE BHIIOJHEHUE 3alCel, yepTexeil, cxem, rpadukoB.



