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[Tpunoxenue k OOIT OO0
YTBEPKICHHAS IIPUKA30M OT 20 1.
Ne

PABOYAA ITPOI'PAMMA YYEBHOI'O IIPEAMETA «<MATEMATHUKA»
OBA3BATEJBHOU YACTHU YYEBHOI'O IIVTAHA JJIA 5-9 KIIACCOB
KYPC «I'EOMETPUSA» 1JIA 7-9 KIIACCOB

INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma mo yueOHOMY Kypcy "I'eomerpuss” mist oOydaromuxcs 7-9 KiaccoB
pa3paboTana Ha ocHOBe DeiepanbHOr0 rocyAapCTBEHHOr0 00pa3oBaTeIbHOTO CTaH1apTa OCHOBHOTO
obmiero o0Opa3oBaHUsI ¢ Y4ETOM M COBPEMEHHBIX MHPOBBIX TPEeOOBAHWH, NPEIBIBISEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, U TPATUIIUN POCCUIICKOTO 00pa3oBaHus, KOTOpbIe 00eCeYnBaOT
OBJIAJICHUE KJIIOYEBHIMM KOMIETEHIMSIMH, COCTABIISIOIIMMU OCHOBY JJIsi HENPEPBHIBHOTO
o0pa3oBaHUsI M CaMOpPa3BUTHS, a TakXKe IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JIHUYHOCTHOTO U
MI03HABATEJILHOTO pa3BUTUs oOyuaronuxcs. B mporpamme yurensl uaeu u nonoxxenus Konuenuuun
pa3BUTHSL MaTeMaTHYeCKOro oOpa3oBanus B Poccuiickoir ®Penepanuu. B 3moxy uudposoit
TpaHcopMari BCeX cQep YEeIOBEUYCCKOW JAESITeIbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOM MaTEeMaTHYECKON MOJrOTOBKU. Y3K€ B IIKOJIE MaTeMaTHKa
CIIy’KUT OIOPHBIM IPEIMETOM JUIsl U3YYEHHUS CMEKHBIX JUCIMIUIMH, a MOCIE LIKOJIBI PEeaJbHOU
HEOOXOJMMOCThIO CTAHOBUTCSI HEMPEPHIBHOE OOpa3oBaHME, YTO TpeOyeT MOIHOIEHHOW 0a30BOi
00111600pa30BaTEIbHON MOATOTOBKH, B TOM YHCJIE€ U MATEMAaTUUYECKOMU.

D10 O00YyCIOBIEHO TEM, YTO B HAIUM JHU PAcTET 4YHUCIO Mpodeccuii, CBA3aHHBIX C
HETIOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTHKW: U B cdepe DKOHOMHKH, U B OHW3Hece, U B
TEXHOJOTMYECKHUX 00JacTAX, U JaXke B TyMaHUTapHBIX chepax. Takum 0Opa3zom, KpyT HIKOJIBHUKOB,
JUIS1 KOTOPBIX MAaTEMATHKA MOKET CTaTh 3HAUMMbBIM MIPEAMETOM, PACIIUPSIETCS.

[IpakTHueckasi MOJAE3HOCTh MaTEMAaTHKU OOYCIIOBJIEHA TEM, YTO €€ MPEeIMETOM SBIISIOTCS
dbyHIaMeHTalbHBIE CTPYKTYphl HAIIErO MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHBIE
OTHOUIEHUSI OT MPOCTEHUIINX, YCBAUBAEMbBIX B HEIIOCPEICTBEHHOM OIIBITE, IO JOCTATOUYHO CJIOKHBIX,
HEOOXOJUMBIX JJIsi Pa3BUTHUS HAYYHBIX M MPUKIANHBIX uaeil. be3 KOHKpETHBIX MaTeMaTHYeCKHX
3HaHWUN 3aTPyJHEHO TOHUMaHUE MPUHIUIIOB YCTPONCTBA U UCIOJB30BAaHUSI COBPEMEHHOM TEXHUKH,
BOCIIPUATHE M HUHTEPHpETalus Pa3HOOOpa3HOW COLUAIBbHONW, SKOHOMHYECKOH, MOIMTHUYECKON
uH(popMalnu, Mano3pPexkTuBHA MOBCETHEBHAS MPAKTUUYECKas AeITeIbHOCTh. KakjoMy uenoBeky B
CBOEH JKM3HU MPUXOAUTCS BBITOIHATh PACYETHI M COCTABISATh AITOPUTMbI, HAXOJUTh U IPUMEHATH
(bopMyIIBI, BIAJETh TPAKTUYECKUMH MPUEMAMH T€OMETPUUECKUX U3MEPEHUI U MTOCTPOCHUH, YNTATh
uH(pOpMaIIMIO, TPEICTaBICHHYI0O B BHJE TaONMUIl, AUarpaMM U TpaduKOB, XUTh B YCIOBHSIX
HeomnpeAeNEéHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapakTep clydyalHbIX COOBITUH.

OnHOBpPEMEHHO C pacHIMpeHneM cep NPUMEHEHUs] MaTEMaTHKH B COBPEMEHHOM OOILECTBE
BcE OoJjiee BaXXHBIM CTAaHOBUTCS MAaT€MaTUYECKUN CTWIb MBILIUICHUS, TPOSIBISIOMINNCI B
onpeeEHHBIX YMCTBEHHBIX HaBblKaxX. B mpoliecce M3ydeHus: MaTeMaTUKU B apCeHall MPUEMOB U
METOJIOB MBIIUJICHUSI YeJOBEKa €CTECTBEHHBIM 00pa3oM BKJIHOYAIOTCS HMHIAYKIUS M JEAYyKLHUA,
00001IeHe W KOHKpeTH3alWs, aHajdhu3 W CHHTe3, Kilaccuukamus ¥ CcHCTeMaTU3alus,
abctparupoBanre u aHanorus. OOBEKTHl MaTeMaTHYECKMX YMO3AKJIIOUEHUH, MpaBuUia HX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXaHHM3M JIOTUYECKUX MOCTPOCHUM, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHHusl (GOpMyJIMpOBaTh, OOOCHOBBIBaTH W JOKA3bIBATh CY)KJIEHHUS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOe MbIIUIeHHe. Beaymas poib NpUHAANEKHT MaTeMaTHKe U B (HOPMHUPOBAHHUH
AITOPUTMUYECKON KOMIIOHEHTHI MBINUJICHUS W BOCIUTAHUM yYMEHHH JEHCTBOBATH MO 3aJaHHBIM
aIropuTMaM, COBEpIIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B mpoliecce pemienus 3aaa4
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— OCHOBOI1 yueOHOM JeATeTbHOCTH Ha YPOKaX MaTeMAaTUKH — Pa3BUBAIOTCS TaKKe TBOpUYECKas U
MPUKJIAHAS CTOPOHBI MBIIIUICHHUS.

OOyuenne wMaTemMaTuke Ja€T BO3MOXHOCTh pa3BUBaTh Yy OOy4aloUmMxXcs TOYHYIO,
paroHaIbHYI0 M WHGOPMATHUBHYIO pPedYb, YMEHHE OTOMpATh HauOoOJiee MOAXOJSIINE S3BIKOBBIC,
CUMBOJIMYECKHE, Tpaduueckue cpeacTBa JUid BBIpAXEHUS CYXIEHUW M HaArsgHOrO UX
IIPEJICTaBICHMUS.

HeoOxoauMbpiM KOMIIOHEHTOM OOIIEH KyJNbTypbl B COBPEMEHHOM TOJKOBAaHHUH SIBISIETCS
oOuiee 3HAKOMCTBO C METOJaMH IIO3HAHMs JAECWCTBUTEIBHOCTH, IPEICTABICHUE O IpPEAMETE U
METOJIaX MaTeMaTHKH, UX OTIUYMNA OT METOJOB JAPYTUX €CTECTBEHHBIX M I'yMaHUTAPHBIX HAyK, 00
OCOOCHHOCTSIX MPUMEHEHUS] MAaTEMaTHUKHU JUJIsl pEHICHUS HAYYHBIX M MPUKIATHBIX 3a1ad. Takum
o0pa3om, MareMaTuyeckoe oOpa3oBaHHe BHOCUT CBOW BKJIaA B (popmupoBaHue OOLICH KyIbTypbl
YeJI0BEKa.

W3yyenne mareMaTUKH TakKke CIHOCOOCTBYET ACTETHUYECKOMY BOCIHUTAHUIO YEJIOBEKa,
MMOHUMAHHUIO KPACOThl M U3SIIECTBA MATEMATUUECKUX PACCYKJICHUM, BOCIPUITHIO T€OMETPUUECKHUX
¢dbopM, YCBOEHUIO UAECH CUMMETPUH.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA "I'EOMETPUA"

«MareMaTHKy y>Ke 3aT€M YYUThb HaJl0, YTO OHA YM B IOPSIOK IPUBOJUT», — MHUCAJ BEIMKHUN

pycckuii yuyenbii Muxamn BacunbeBuu JlomoHocoB. M B 3TOM COCTOMT OJIHa M3 JBYX LEJEH
0o0y4yeHMs] T€OMETPHM KaK COCTaBHOM 4YacTH MaTeMaTHKH B IIKOJe. DTOH LEIM COOTBETCTBYET
Jl0Ka3aTenbHasl JIMHUA TpenojaBanus reomerpuu. Crneays npeicTaBieHHOW pabouell mporpamme,
HauuHas C CeIpMOro Kjacca Ha YypoKax TeOMETpUM OOyYaroIMiCs YYUTCS TPOBOAUTH
JIOKa3aTelIbHbIE PACCYXKIAEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIIOYEHMs, JIOKA3bIBaTh HCTUHHBIC
YTBEPKACHUS U CTPOUTH KOHTP IIPUMEPBI K JIOXKHBIM, IPOBOJUTH PACCYXKIECHUS OT «IIPOTUBHOIO»,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHBIC YTBEPKICHUS. YUEHUK, OBJIaICBIINI
HCKYCCTBOM PACCY’KAaTh, OyeT MIPUMEHATh €0 U B OKPYXKaroIlel KU3HU.
Kak nucan reomerp u neparor Mrope @enoposuy Hlapeiruy, «J1toapMu, IOHUMAIOIKMMU, YTO TAKOE
JI0Ka3aTeNIbCTBO, TPYJHO U JaXKe HEBO3MOXKHO MAHMIIYJIUPOBaThb». M1 B 3TOM COCTOMT Ba)XXHOE
BOCIIUTATEIbHOE 3HAYEHUE W3YYEHUs T[EOMETPHM, IPUCYLIEE HMEHHO OTEYECTBEHHOU
MaTeMaTU4ecKor IIKoje. BMmecre ¢ TeM aBTOpBl INPOrpaMMBbl IPENOCTEPEraroT YYUTEIs OT
U3IUIIHETo (opMann3Ma, 0COOEHHO B OTHOLIEHUM Hadall U OCHOBaHUN reometpuu. dpaHiry3ckuit
matematuk JKan /[IpenoHHE MO 3TOMy MOBOAY BBICKasayicad Tak: «YTo Kacaercs IEIMKaTHON
po0JIeMbl BBEJIEHUS «aKCHOM», TO MHE Ka)XKE€TCsI, UYTO Ha MEPBBIX MOpax HYKHO BooOIIe n3derarhb
IIPOU3HOCUTH CaMo 3TO c10BO. C Ipyroi ke CTOPOHBI, HE CIIEAYET yIIycKaTh HU OJHOM BO3MOXXHOCTH
JlaBaTh MPUMEPHI JIOTUYECKUX 3aKJIIOUYEHUH, KOTOpble KyJa B OoJbLICH Mepe, 4YeM HJes aKCHOM,
ABJISIFOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEIIAMU MAaTEMaTUYECKOTO MBILLIJICHUSD.

BTopoil nenpro u3ydeHHs TE€OMETPHUM SBIISIETCS MCIOJb30BaHUE €€ KaK MHCTPYMEHTa INpHU
pELICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTHYECKUX 3a7a4, BCTPEYAIOLIUXCS B PCAIIbHOU JKU3HMU.
OKOHYMBIINN KypC F€OMETPHUH HIKOJBbHUK J0JKEH ObITh B COCTOSIHUU OIIPEIEIUTh TEOMETPUUYECKYIO
¢urypy, onucare CIOBaMH JaHHBIA 4epTEK WIM PUCYHOK, HAUTH IUIOIIAAb 3€MEIbHOIO y4acTKa,
paccuuTaTh HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO Kabess win TpedyeMble pa3Mepbl rapaxa ajs
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpPAs, BBIUMCIUTENbHAS JMHUS B M3YYEHUU T'€OMETPUHU B
mkose. /laHHas mpakThyeckas JMHUA SBISIETCS HE MEHee Ba)kKHOW, 4yem mnepBas. Emé Ilnaton
IpenuchiBal, 4ToObI «rpaxaane [IpekpacHoro roposia HU B KOEM CiIydae He OCTaBIISUIM TEOMETPHIO,
B€Jlb HEMAJIOBAXXHO Jake M0OOYHOE e€ NMpHUMEHEHHE — B BOCHHOM JIeJie /1a, BIIPOYEM, H BO BCEX
HayKax — JUIs JIYYIIEro UX YCBOEHHS: MbI Bellb 3HAeM, Kakasg OecCKOHEYHas pa3HHUIla CYIECTBYET
MEXIY 4YEJIOBEKOM IIPUYACTHBIM K TE€OMETPUM M HENPUYacTHBIM». [l 3TOro y4wmremro
peKOMeHyeTcs MOoI0MpaTh 3a/1a4M MPAKTHUECKOTO XapakTepa IJisi pacCMaTpUBAEMbIX TEM, YUHUTh
JIeTeN CTPOUTh MaTEMAaTUYECKUE MOJEIIA PEAIBHBIX JKU3HEHHBIX CUTYyalui, IPOBOJIUTH BBIYUCICHUS
U OLEHUBATh aJIeKBaTHOCTh IOJIYYEHHOro pe3yibTara. KpailHe BaKHO NOMYEPKUBATh CBSI3U
T€OMETPUH C IPYTUMH NPEAMETaMU, MOTUBHPOBATh HCIIOIB30BATh ONPEAEICHNS T€OMETPUUECKUX
Guryp u NOHATHH, TEMOHCTPUPOBATH IPUMEHEHHE MOJyYEHHBIX YMEHUN B (PU3MKe U TEXHUKE. DTH



3

CBs3U HauOoJee sipko BUAHBI B TeMax «Bekropel», « Tpuronomerpudeckne coOoOTHOEHU», «MeToj
koopauHat» u «Teopema [ugaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yyeOHOMY maHy B 7—9 Kkiaccax m3y4aercsi yuyeOHbId Kypc «['eomeTpus», KOTOpBIHA
BKJIIOYAET CJIEQYIOLME OCHOBHBIE pasliesibl cofep:kaHus: «l'eomerpudyeckue QUIyppl M HX
CBOMCTBa», «lM3MepeHHe IeOMETPUYECKUX BEJIMYMH», a Takke «JlekapToBbl KOOpAMHATHI Ha
IUIOCKOCTHY, «BekTopb», «JBuxkenus miockoctu» u «IIpeodbpazoBanus nogoous».

Y4eOHbIH TU1aH IpeayCcMaTPUBAET U3YYeHUE TEOMETPUU HAa Oa30BOM YPOBHE, HCXOS U3 2 ABYX YaCOB
B HEJIEJI0, BCEro 3a TpU roga oOyueHus — He meHee 201 yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KIIACC

Havanenbple nonstus reomerpun. Touka, mpsimas, OTpe30K, Jyd. Yros. Buuel yrios.
BeprukanbHeie U cMexHBIE yribl. buccekrpuca yria. Jlomanas, MHOroyroiasHuk. IlapamnensHocTs
U IIEPIIEHINKYJIIPHOCTD IPSAMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBa OceBOM cummerpuu. [IpuMepsl cuMMeTpuu B
OKpYXKaroIleM MUpe.

OcCHOBHBIE TIOCTPOEHHUS C NOMOIIbIO IUPKYJIs M JuHeiiku. TpeyronbHuk. Boicora, mMeauaHna,
OuccekTpuca, UX CBOICTBA.

PaBHOOGApEHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibpHUKA.

CBoiicTBa U IpU3HAKU paBHOOEIPEHHOr0 TpeyroyibHuKa. [Ipr3HaKky paBeHCTBA TPEYTOJIbHUKOB.
CBolicTBa M NpHU3HAKU NapajuledbHBIX OpsiMbIX. CyMMa yIJIOB TpeyrojibHUKa. BHelHue yribl
TPEYrOJbHUKA.

[TpsimoyronbHbIN TpeyroabHUK. CBONCTBO MEUaHbI IPSIMOYTOJIBHOTO TPEYTOJbHUKA, TIPOBEAEHHON
K runoreHys3e. IIpusHaku paBeHCTBA NPSIMOYIOJIBHBIX TPEYTOIbHUKOB. IIpsAMOyrosbHbIN
TPEYroJbHUK C yriioMm B 30°.

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH, TEOpEMA O
OombIiieM yrie U 6oJblIel CTOpOHE TpeyrojabHUKa. [leprnenauKysp U HakJIOHHAS.
I'eomeTpuyeckoe MecTo TOYEK. bruccekTpuca yria U CEpeJUHHBIN MEPIEHIUKYISAP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpy’>XKHOCTb U KpYT, XOpZla U JUaMeTp, UX CBOWCTBA. B3anMHOE pacmnosoKeHue OKPYKHOCTH U
npsimoii. KacaTtenbHas u cexymas K OKpy>KHOCTH. OKpYy>KHOCTb, BIIMCaHHasl B yroiy. Brnucannas u
OIHMCaHHasl OKPY>KHOCTHU TPEYTrOJIbHHUKA.

8 KITACC

UYerslpéxyroabHuku. Ilapamnenorpamm, ero Inpu3HakKd M CBOMCTBA. YacTHbIE ciy4dau
napajuiesorpaMmMoB (TIpsIMOYTOJIBHUK, POMO, KBaapaT), WX MPU3HAKA WU CBOWCTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsaMoyronbHas Tpanenus.

Meron ynBoenuss meauanbl. LleHTpanmbHast cummerpusa. Teopema @ameca W Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

CpenHue nMHUM TpeyrojpHUKa U Tpanennu. LleHTp macc TpeyroiapHuKa.

[Tonobue TpeyronbHUKOB, KOdPPuuent mnomaodus. [IpuzHaku MOAO0US TPEYTOJLHUKOB.
[Tpumenenre no1o0us MU PEIIeHNH TPAKTUYECKUX 3aay.

CpoiicTBa 1uiomazei reomerpuueckux ¢uryp. DopMmynbl IS IUIOMIAAM  TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOITAAeH MOJ0O0HBIX UTyYp.

Brruncnenue miomianeit TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu penieHnn NpakTUYECKUX 3a/ad.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yrja MpsSMOYIOJbHOTO TpeyrojipHuka. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. TpuroHoMerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.
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Brnucannsie U LieHTpabHBIE YIJIbl, YTOJI MEXAY KacaTeIbHOW M XOPAOU. YTIbl MEXIY XOpAaMu U
CEeKyllUMHU. BIuCaHHBIE U OINHMCAHHBIC YETBIPEXYTOJIBHUKHU. B3auMHOE pAacCIoOIOXKEHHE IBYX
okpyxHoctelt. Kacanue okpykHocteid. O01iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyJIbl IPUBEICHHUS.
Pemenne tpeyronbHUKOB. TeopemMa KOCUHYCOB M TEOpEMa CHUHYCOB. PelieHne npakTuieckux 3aaad
C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
[IpeoOpazoBanue nonodus. [Tonodue cooOTBETCTBEHHBIX 3JIEMEHTOB.
TeopeMa 0 IPOU3BENECHUH OTPE3KOB XOP, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJpare KacaTeJlbHOM.
BexTop, nnuHa (MOIyJsib) BEKTOpPA, COHAIIPABIIEHHBIE BEKTOPBI, IMPOTHUBOIIOIOXKHO HalpaBiECHHbIC
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, Oll€palliy HaJ BEKTopaMu. Paznoxenue
BEKTOpA IO JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopanHatel BekTopa. CKalsipHOE IPOU3BEIEHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KICHHUS IJTUH U YIJIOB.
JlexapToBbl KOOpPAMHATHI HAa IUIOCKOCTH. YPAaBHEHHS MPSAMOW U OKPYKHOCTHM B KOOpPJMHATAX,
MepECEUCHHE OKPYKHOCTEN U MPAMBIX. METOJ KOOpAMHAT U €r0 IPUMEHEHUE.
[IpaBuibHBIE MHOTrOYroJIbHUKHM. JlnmHa oOkpyx)HOCTU. ['pamycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JIUIMH AYT OKpyxHocTell. [nomans kpyra, ceKTopa, CerMeHTa.
JIB>KeHUSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUun (Quryp (djaeMeHTapHbIe MpEACTaBICHU).
[TapannensHbiii nepenoc. [loBopoT.

IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «l'eoMeTpus» TOHKHO OOeCIeunBaTh JOCTH)KCHHE Ha YPOBHE
OCHOBHOT'O 0011ero o0pa3oBaHMs CIEAYIOUIMX JIHUYHOCTHBIX, METANpPEIMETHBIX U IPEeIMETHBIX
00pa30BaTeNbHbIX PE3YJIbTAaTOB:

JIMYHOCTHBIE PE3VIJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MpoTrpaMMbl y4yeOHOro kypca «I'eomeTpusi»
XapaKTEPU3YIOTCS:
IHaTpuoTHYeckoe BOCIMTAHHE:
MPOSIBIICHUEM HMHTEpPEca K NPOLUIOMY M HACTOSILIEMY POCCUHMCKONM MaTeMaTHUKH, LIEHHOCTHBIM
OTHOUIIEHUEM K JOCTHKEHHUSIM POCCHICKUX MAaTEMATUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI, K
MCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTHX HAayKaX U MPUKIATHBIX cepax.
I'paxxnanckoe u 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEH IpaykIaHUHA U pean3alliy €ro MpaB, IpeICTaBICHUEM
0 MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHHH, MPOILEIYp
TpaXTaHCKOTO O0IIecTBa (BBIOOPBI, OMPOCHI M TIP.); TOTOBHOCTBIO K OOCYKIEHUIO ITUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUN HAyKH, OCOZHAHHEM Ba)KHOCTH
MOPaJIbHO-ITUYECKUX MPUHIMUIIOB B AEATEIBHOCTH YUYEHOTO.
TpynoBoe BocnuTaHue:
YCTaHOBKOM Ha aKTUBHOE Yy4YacTHE B PELICHHM [MPAKTUYECKUX 3a1a4 MaTEeMaTHYECKOU
HaIpPaBJIECHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMaTHUYECKOro O0Opa3oBaHHUS HAa MPOTSHKCHUH BCEH
JKU3HU JJIs yCTeITHOM MPOo(hecCHOHANEHOM IeATETbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHU;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM MHIUBUIAYATHLHON TPAGKTOPUU OOPa30BaHUS W KHM3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTnYecKoe BOCIUTAHHE!
CIIOCOOHOCTBIO K 3MOIIMOHATBLHOMY M 3CTETUYECKOMY BOCIHPHITHIO MaTEMaTHUYECKHX OOBEKTOB,
3a/1a4, pENICHUM, pacCyKICHHI; YMEHUIO BUJIETh MATEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.



LleHHOCTH HAYYHOI'O MO3HAHMSA:

OpHUEHTAIMEH B JESITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX NPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, IPUPO/IBI U 00IIeCTBA, IOHUMaHHEM MaTeMaTUYECKOM HayKu
Kak cgepbl YelOBEUECKOW MAEATENbHOCTH, JTAloB €€ Pa3BUTUA U 3HAYUMOCTH Ui Pa3BUTHUS
UBUJIN3AIUY;

OBJIaICHUEM A3bIKOM MAaTCMATUKU U MaTeMaTHYECKOU Ky.HBTypOfI KaK CpCACTBOM IMO3HAHUA MHPA,
OBJIaJICHUEM MPOCTEUIITMMH HAaBBIKAMU HUCCIIEI0OBATENIbCKON ACSITEIbHOCTH.

du3nyeckoe BOCNUTaHUE, (POPMHPOBAHUE KYJIbTYPHI 3A0POBbS M 3MOIHOHAJIBLHOIO
OJ1aronmoyryymsi:

TOTOBHOCTBIO MPUMCHATbL MATCMATUUYCCKHC 3HAHHUA B HHTCPCCAX CBOCTO 3I0POBbA, BCACHUA
3I0pOBOr0 00paza >KM3HHU (310pOBOE NMHUTAHHME, COATAHCUPOBAHHBIA PEXHUM 3aHITHA U OTAbIXA,
peryisipHasi Gpu3HuecKasi akTUBHOCT ),

c(hOpMUPOBAHHOCTHIO HaBbIKA Pe(IICKCHH, IPU3HAHUEM CBOETO IIPaBa Ha OLIUOKY M TAKOTO K€ IpaBa
JIPYToro 4eyoBeKa.

JKO0JI0ru4ecKoe BOCIIUTAHME:

OpI/IeHTaHI/Ieﬁ Ha MIPUMCHCHNEC MAaTCMAaTUUICCKHUX 3HAHUH AJId pCUICHUA 3a/1a4 B o0OJiacTu COXPAaHHOCTH
OKpYXaroIiei cpeapl, IUIAHUPOBAHMS TOCTYNKOB M OLIEHKH HMX BO3MOXHBIX TOCIEACTBUNA IS
OKPYXaIoIIE Cpebl;

OCO3HaHHEM TTT00aJIBLHOTO XapaKTepa SKOJOTHYECKUX MPOo0sieM U MyTel UX pelieHusl.
JInuHOCTHBIE pPe3yJIbTaThl, 00ecreYUBaIOIINE AJANTALNI0 00y4aI0IIerocsi K H3MEeHSIIIMMCH
YCJOBHUSIM CONUAIBbHON U NPUPOAHOI Cpeabl:

. TFOTOBHOCTBIO K JCHUCTBUSM B YCJOBUSAX HEONPEAEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO IESTENbHOCTb, B TOM YHCJIE YMEHUE YUUThCA Yy IPYIrHX
arozei, npuoOpeTaTh B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUH U3 OMbITA
IpyTHUX;

. HE0O0XOIMMOCTBIO B (JOPMHUPOBAHUM HOBBIX 3HAaHWM, B TOM uuciie (OpMyJINpOBaTh HUIEH,
MOHSTHSI, TUIIOTE3bl 00 OOBEKTAX M SBJICHMSIX, B TOM YHCJIE paHEee HE W3BECTHBIX, OCO3HABATh
ne(GUINUTBI COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

. CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCOPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TpeOYyIOIUl KOHTpPMEp, KOPPEKTHpPOBATh MpPUHUMAaeMble pelleHHs M JeicTBu,
(GbopMyIIMpOBaTh U OLIEHUBATH PUCKHU U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHoro Kypca «['eomerpusi»
XapaKTePU3YIOTCS OBIIAJICHUEM VHUBEPCATbHBIMU NOZHABAMENbHBIMU OCLICIEUIMU,
VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OeliCmMUIMU u
VHUBEPCAIbHBIMU PEYIAMUSHBIMU OCliCINBUAMU.

1) Vhusepcanvnvle noznasamenwvhuuie oelicmsuss  obecneuusaiom  opmuposanue  6A306b1X
KOCHUMUBHBIX NPOYEcco8 00y4aouuxcs (0c6oenue memooo8 HO3HAHUSA OKPYHCAIowe20 Mupd,
npUMeHeHUe 02UYeCKUX, UCCTIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).
ba3soBble Jlornyeckue 1eMcTBUA:

. BBISBIISITh W XapaKTEpU30BaTh CYLIECTBEHHBbIE MPHU3HAKM MaTeMaTHYeCKHUX OOBEKTOB,
MOHITUN, OTHOUIEHUH MEXIY MOHATHAMU; (OPMYJINPOBATH ONpPEEICHUs OHATUH; yCTaHABIUBATh
CYUIECTBEHHBIN MpHU3HAK KJIacCU(UKALMU, OCHOBAHUS JUIl OOOOLIEHUS M CpaBHEHHs, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

. BOCIIPUHUMATD, (bOpMy.]'II/IPOBaTL u Hp606pa30BBIBaTB CYKACHUA: YTBCPAUTCIIBHBIC H
OTpUIATCIIBHBIC, CIUHUYHBIC, HACTHBIC U O6HH/IG; YCJIOBHEIC;
° BbBIABJIATE MAaTCMATUYCCKHUEC 3aKOHOMCPHOCTHU, B3aMMOCBA3HW U IIPOTHBOPCYHA B (I)aKTaX,

JTAaHHBIX, HAOMIOACHUSX U YTBEPXKACHUAX; IIpe/iaraTb KpUTEPUU JJIsI BBISIBICHUS 3aKOHOMEPHOCTEN
Y TIPOTUBOPEYHIA;
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. JIeTIaTh BBIBOJIBI C KCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUECHH 10 aHAJIOTUH;
. pazbupaTh J0Ka3aTeIbCTBA MATEMAaTHYCCKUX YTBEPXKIACHUHU (MpsSMbIE W OT MPOTHBHOTO),

MPOBOANTH CAMOCTOSTENILHO HECIIOKHBIE JOKA3aTeIbCTBA MaTEMaTHYECKUX (aKTOB, BHICTPAUBATH
apryMeHTalui0, MPUBOJUTh NpPUMEpPbl U  KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
paccyX/IeHus;

. BbIOMpATh CIIOCO0 pelieHus: yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUS,
BEIOMpaTh HAHOOJIeE TOIXOASIINN C YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCcKue AeiicTBHSA:

. UCIIOJIb30BaTh BOIPOCH KaK HCCIICAOBATEILCKUNH MHCTPYMEHT MO3HAHHS, (POPMYIHPOBATH
BOIPOCHI, (PUKCHPYIOIIKE MPOTHBOpPEUNE, POOIEMy, CAMOCTOSTEIBHO YCTAHABIMBATE HCKOMOE U
na"Hoe, (HOPMUPOBATH THIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHE;

. IOPOBOJUTH [0 CAMOCTOSITEIBLHO COCTABJIEHHOMY IUIaHY HECJIOKHBIM OKCIIEPUMEHT,
HEOOJIBIIIOE HMCCIICIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MareMaTH4ecKoro OObeKTa,
3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;

. CaMOCTOATEIILHO (HOPMYJIUPOBATh OOOOIICHHS W BBIBOJBI [0 pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOIEHUs, UCCICIOBAHMS, OLCHHBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3YJIBTATOB, BBIBOJOB U
000011IEeHHI;

. IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIABUIATh IIPEIIOI0KEHHS O €T0
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/U[X.

PaGora ¢ undopmanmeii:

. BBISIBJIATh HEJIOCTATOYHOCTh M M30BITOYHOCTh MHGOpPMALMY, AAHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a/1a4H;

. BbIOMpATh, AaHAIM3MPOBATh, CHUCTEMATU3UPOBAaTh M HHTEPHPETHPOBATH HHPOPMALUIO
Pa3IUYHBIX BUJIOB U (POPM NpEACTaBICHUS;

. BbIOMpaTh (hopMy mpeacTaBieHUs WHGPOPMALMU W WUIIOCTPUPOBATh peEIIaeMble 3a]lauu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u ©X KOMOMHALMSIMY;

. OLIEHUBATh HAJAEKHOCTh HHGOpPMALMU MO KPUTEPUSM, MNPEATIOKEHHBIM YUHUTEIEM WIH

chopMyIHPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuueepcanvivie KOMMYHUKAMUGHbBLE OCLICMBUS obecnevusarom cghopmuposanrHocmo
COUUAJIbHBLIX HABbLIKOB o6yqai0u4uxc;l.

Oomenmue:

. BOCIIPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBHM C YCJOBHSIMH U IEISIMH

0O1IeHMS; SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TEKCTaX,
JIaBaTh MOSACHEHUS N0 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh IIOJyUYEHHBINA PE3YJIbTaT;

. B XOJie OOCYXJEHHs 3a/laBaTh BOMPOCHI IO CYIIECTBY 00CYXkJaeMOll TeMbl, MpoOIeMbl,
pemaeMoil 3ajaud, BBICKA3bIBaTh WJIEH, HAIlCJICHHbIE HA TOUCK PELIEHMsS; CONOCTABJIATH CBOU
CYXKIEHHSI C CYKIEHUSIMU JPYTUX YYaCTHHUKOB JHaliora, oOHApyXHBaTh pa3iIUdve€ U CXOJCTBO
MO3HLIMI; B KOPPEKTHOW (hopme (popMyInpoBaTh pa3HOTIIACHS], CBOM BO3PAKEHHUS,;

. NPEJICTaBISATh PE3yNbTaThl pEIIeHUsl 3aJaud, AKCIEPUMEHTa, MCCIEeIO0BaHUs, IMPOEKTa;
CaMOCTOSITENIHO BBIOMpATh (hopMaT BBICTYIUIEHHUS C YUETOM 3aj]lau MPE3EHTALUU U OCOOCHHOCTEN
ayJIuTOPHUH.

CoTpyaHn4ecTBO:



. NOHMMAaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIMBHUIYaJTbHOW PabOTHI HpHU
peleHnH yueOHbIX MaTeMaTHYECKUX 3a7ay;

. NPUHUMATh LEJIb COBMECTHOH JESTENbHOCTH, IUIAHMPOBAaTh OPTaHU3AIMI0 COBMECTHOMN
paboThl, pacnpenensTh BUABI padoT, JOTOBAPHBATHCSA, OOCYKAATh MPOLECC U Pe3ybTaT paboThl;
0000111aTh MHEHUS HECKOJILKHUX JIONEH;

. y4acTBOBaTh B TIPYMIOBBIX (opMmax paboTel (00CYKAeHUs, OOMEH MHEHHUSMH, MO3TOBBIC
ITYPMBI | JIp.);

. BBINOJIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOM ICUCTBUS C JPYTUMH UICHAMH
KOMaH/IbI;

. OLIGHUBATh Kau€CTBO CBOETO BKJIAa B OOILINI MPOAYKT O KPUTEPHSIM, CHOPMYITUPOBAHHBIM
yJaCTHHKaMH{ B3aUMOJICHCTBUSL.

3) Vuueepcanvhvle pecynamugnsie oelicmeusi  obecneuugaom — GOpMUpPOBAHUE  CMbLCIOBbIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anus:

CaMOCTOSITENIFHO COCTABIIATH IUIAH, AITOPUTM pEIIEeHUs 3a7auu (I €ro 4acTh), BBIOMPATh CIIOCO0
peleHns ¢ y4ETOM HMMEIOLIUXCS PEeCYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELIECHUI ¢ y4€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIBb:

. BIIAJICTh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS MpOIecca M PEe3yJibTaTa pPEIICHUS
MaTeMaTHYECKOM 3aa49H;

. NPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU PEUICHUM 3aJlauyd, BHOCHUTH

KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX ONIMOOK, BBISIBIICHHBIX
TPYJIHOCTEH;

. OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa IESATEIILHOCTH IIOCTABJIEHHON LIEIM U YCIOBUSM,
OOBSICHATh MPUYMHBI JOCTHXKEHHSI WIM HEJOCTH)KEHUS LI, HaXOIUTh OIIMOKY, 1aBaTh OLICHKY
NpUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOro Kypca «['eomerpus» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS JOJKHO
obecreunBaTh JOCTHIKEHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB:

7 KIIACC

. PacriozHaBath M3ydeHHblE TreoMeTpHueckue (UTyphl, ONpeAeNsiTh HUX B3aUMHOE
pacrioyio’)keHue, 1300paxkaTb reoMeTprUUecKue (PUryphl; BHIOJHATh YEPTEKHU 10 YCIOBHUIO 3a/1a4H.
W3mepsTe NUMHEHHBIE U YTJIOBbIE BEIWYMHBL. Pemars 3a1auyu Ha BBIYMCIICHUE JUIMH OTPE3KOB H
BEJIMYUH YIJIOB.

. Jenate rpyOylo OLIEHKY JMHEWHBIX W YIJIOBBIX BEJTUYMH IPEIMETOB B peajbHOW KU3HHU,
pa3sMepoB MPUPOTHBIX 00BEKTOB. Pazinnuath pasmMepsl ITUX 0OBEKTOB 110 MOPSAAKY BETUYHHBI.

. CTpouTh 4epTexku K FT€OMETPUUECKUM 3aa4aM.

. ITonb30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIB30BaTh IIPU3HAKU U CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB NP PEIICHUH 33]1a4.

. IIpoBOIUTE JIOTHUECKUE PACCYKACHUS C UCIIOJIBb30BAHUEM I'€OMETPUUECKUX TEOPEM.

. ITonp30BaTbcs NpPHU3HAKAMHM PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJIBHUKOB, CBOWCTBOM

MEJUaHbl, IPOBEAEHHOM K THUIIOTEHY3€ IMPSAMOYIOJILHOIO TPEYrOJbHUKA, B  PELICHUU
T€OMETPUYECKHX 3a/1a4.

. OnpenensaTh MapajuIeIbHOCTh NMPSAMBIX C MOMOIIBIO YTJIOB, KOTOphle 0Opa3yeT ¢ HUMHU
cekymasa. Onpenensars HapaiieIbHOCTh MPSAMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYTrOM IMpsIMOM.

. Pemars 3amaun Ha KiieT4aroii Oymare.
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. [IpoBOIUTH BBIYMCICHUS W HAXOIWUTh YHCJIOBBIE W OYKBEHHBIE 3HAYEHUs YIJIOB B
TeOMETPUYECKUX 3a7a4aX C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYI'OJIBHUKOB,
CBOMCTB yTJIOB, 0Opa30BaHHBIX MPHU MEPECEUCHHUH JIBYX MapajUICNIbHBIX MPSAMBIX CeKyIien. Pemarp
MPAKTUYECKHUE 3a/1a4M HA HAXOXKJCHHUE YTJIOB.

. BrageTs moHsATHEM T€OMETPUUYECKOTO MECTa TOUYCK. YMETh ONPEACIIATh OMCCEKTPUCY YyIJa U
CEpPEAMHHBIN NEPHEHAUKYJISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK.

. DopmynUpoBaTh ONpPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JAUaMETpa OKPY>KHOCTH,
M0JIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSThH ITU CBOKMCTBA IIPU PELICHUH 3aa4.

. Brnaners moHATHEM ONMMCAHHOW OKOJIO TPEYTroJIbHMKA OKPY)KHOCTH, YMETh HaXOAUTh €€
neHTp. [lomb3oBarees (hakTamMu O TOM, Y4TO OHMCCEKTPHUCHI YIIIOB TPEYTOJbHUKA MEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, UTO CEPEAMHHBIE MEPIEHIUKYJISIPbl K CTOPOHAM TPEYTrOJIbHUKA MTEPECEKAIOTCS
B OJHOM TOYKE.

. Bnagers noHATHEM  KacaTeIbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCsl TEOPEMOM O
NEPIEHIUKYJISIPHOCTH KacaTEIbHOM U paguyca, PO BEJIEHHOIO K TOUKE KacaHUs.

. [Tonp30BaTbcs  NPOCTEHMIIMMU T'€OMETPUYECKUMH HEPAaBEHCTBA MM, IIOHMMATh HX
IIPAaKTHYECKUM CMBICII.

. ITpoBOAUTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C IOMOIIBIO LUPKYJISA U JINHEHKH.

8 KJIACC

. PacniosHaBaTh OCHOBHBIE BUIBI YETBIPEXYTOJIBHMKOB, WX JJIEMEHTHI, IIOJb30BaTbCS HX
CBOICTBaMHM NP PELIEHUH F€OMETPUUECKUX 3ajau.

. [TpuMeHATH CBOICTBA TOUKH MEepEceUeHUs MeIMaH TPeyrojibHUKa (LIEHTpa Macc) B peIIeHUH
3az1a4.

. Bnaners noHATHEM CpEeAHEN JIMHUN TPEYTOJIBHUKA U TPAIELIUU, IPUMEHATh UX CBOMCTBA ITPU
peLIeHUH TeOMETPUUYECKUX 3a/1a4.

. ITonb30Batbesa Teopemont Paiieca U TEOPEMOU O NMPONOPLHUOHAIBHBIX OTPE3KaX, IPUMEHATh
UX JUIs pEIeHUs TPaKTUUECKUX 3ajau.

. [TpuMeHATH IPU3HAKK OO0 TPEYTOJIbHUKOB B PEILICHUH F€OMETPUUECKUX 3a/1au.

. [Tonb3oBatbes Teopemoii [udaropa 1 penieHnst reoMeTpUYEeCKUX U MPAKTUYECKUX 3a/1a4.

. CTpouTh MaTeMAaTHYECKYH) MOJENb B INPAKTHUYECKUX 3aa4ax, CAMOCTOSATENbHO JEIaTh
4yepTEX U Ha XOAUTh COOTBETCTBYIOLIUE JITUHBI.

. Bnagers NOHATHSAMHM CHHycCa, KOCHMHyCa M TaHI€HCa OCTPOro yrjia MpsSMOYTOJbHOTO
TpPeyroJbHUKA.

. [Tonb30BaThCsA ITUMH MOHATHS MU JUIsl PELIEHHS TPAKTUYECKUX 3aad.

. Boruncnsate (pa3audHbIME ClIOCO0aMM) TUIOIIA (b TPEYTOJIbHUKA U IUIOIIA I MHOTOYTOJIbHBIX
¢buryp (mosb3ysch, rie HE0OXOANUMO, KaIbKYJIATOPOM).

. [TpyMEHATH MOJy4EHHbIE YMEHUS B IPAKTUUECKUX 3a/1adyax.

. Brnagerb NOHATHAMM BOMCAHHOTO W LEHTPAJBHOTO YIJa, MCIOJIb30BATh TEOPEMBI O

BIIMCAHHBIX yTJax, yIJax MeXAy XopJAaMH (CeKyIMMHU) U yIiie MeXay KacaTeJIbHON U XOpAoi npu
pEIIeHNU T€OMETPUYECKUX 3a/1a4.

. Brnaners MOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA OINKMCAHHOIO
YETBIPEXYTOJIBHUKA ITPU PEILICHUH 3a/1a4.
. [IpuMeHATH MONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMaTUYECKHUE MOJACIN UL

3aga4 peam,Hoﬁ KN3HU U IIPOBOJUTHE COOTBETCTBYIOIME BBIYMUCICHUA C IPUMCHCHUCM 1'[0}1061/15[ n
TPUTOHOMCTPHUU (HOJ'H:SYSICB, rac HCOGXOI{I/IMO, KaJ'ILKy.TI}ITOpOM).

9 KJIACC

. 3HaTh TPUTOHOMETpUYECKHE (DYHKIIMU OCTPHIX YIJIOB, HAXOJIUTH C UX MIOMOIIbIO pa3IHyuHbIe
AIIEMEHTHl MPSIMOYTOJBHOIO TPEYTrOJbHUKA («PEUIEHHE MPSMOYTOJbHBIX TPEYTOJBbHUKOBY).
HaxoauTe (¢ TOMOIIBIO KAIBKYJISTOPA) JUIMHBL U YTIIBI U1 HETAOJUYHBIX 3HAUCHHH.



. [Tonp3oBaTbess opMyIaMu NPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM
JUISL HAXOXKICHUS COOTHOLICHUN MEXIYy TPUTOHOMETPUUECKUMU BEITUYMHAMMU.

. Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHMHYCOB Ul HaXOXKIEHUS PA3IMYHBIX HJIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYTrOJIbHUKOBY), IPUMEHSTh UX IPU PELIEHUH F€OMETPUUECKUX 3ajau.
. Brnaners nonstusMu npeobpa3zoBaHHs NOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX
buryp.

. [Tonp3oBaTbesi cBOMCTBaMHU NOJOOMS MPOU3BOJIBHBIX (DPUIYp, YMETh BBIYUCIATH JUIMHBI U
HAXOJUTh YIIIbl y TOJ00HBIX (huryp. [IpuMeHsATH CBOMCTBA MOAOOHS B IPAKTUYECKHX 33/1a4ax.

. YMeTh NpUBOAUTH NPUMEPBI OJOOHBIX (DPUTYDP B OKPY’KAIOLIEM MUPE.

. [Tonb3oBaTbesd TeOpeMaMu O NPOU3BEACHUM OTPE3KOB XOpA, O IIPOU3BEICHUU OTPE3KOB
CEKYILHX, O KBaApaTe KacaTeIbHOM.

. [Tonp30BaThCst BEKTOPAMH, IOHUMATh HX T€OMETPHUYECKUH U (PU3NUYECKHIA CMBICT, TIPUMEHSTh
UX B PELICHUU T€OMETPUUYECKHUX U (PU3NUECKHX 3a/1aY.

. IIpuMeHATh CKaISIpHOE IIPOU3BECHUE BEKTOPOB AJIs1 HAXOKICHHUS IIUH U YIJIOB.

. [Tosmp30BaTbcs  METOAOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHATH €ro B pPELICHUHU
F€OMETPUYECKUX U ITPAKTHUYECKUX 3a/1a4.

. Bnagers NOHATHSAMM NPaBUIBHOIO MHOTOYI'OJIBHUKA, JJIUHBI OKPYXXHOCTH, IJIMHBI AYIH
OKPY’KHOCTHU Y PAIMAHHON MEpBI yIJIa, YMETh BBIUUCIATH IJIOIIA(b KPyTra U €ro 4acTen.

. [TpyMEHATH NOy4EHHBIE YMEHUS B IPAKTUYECKUX 3a/1adax.

. HaxomuTe ocu (WM LEHTPHI) CUMMETPHH (QHUTYp, TMPUMEHSTH JBUKECHHUS IUIOCKOCTH B

MPOCTEHIINX CITydasx.

° HpI/IMGHﬂTB IMMOJIYYCHHBIC 3HAHHA Ha IMPAKTUKEC — CTPOUTH MATEMATUUYCCKUEC MOACIU IJIA
3aJa4 peaﬂBHOﬁ JKU3HHU U IPOBOAUTH COOTBCTCTBYIOIIHUC BBIYHUCICHHA C IIPUMCHCHUCM HO,I[O6I/I$I u
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TPUTOHOMETPHUYECKUX (QYHKIUHU (TTOJIB3YSCH, I7I€ HEOOXOIMMO, KAIBKYJIATOPOM).

TEMATHYECKOE INTAHUPOBAHMUE

7 KIIACC

Ne
n/n

HaumeHoBaHue pa3iejioB U TeM
NPOrpaMMsbI

KoJgnuecTBo yacoB

BCEro KOHTPO
JIbHBIE
padoThI

NMPaKTH
YecKue
padoThI

DJIeKTPOHHbIE
(uudgpossbIe)
o0pa3oBaTejibHbIE

pecypcbl

Paszpen 1. IIpocreiiiune reomerpuyeckue GuUrypsl u

BC€JIUYHH.

HUX CBOiicTBa. I/I3Mepe1me reOMETPUYECCKUX

1.1.

IIpocreiimme FeOMETPUUYECKHE
00BEKTHI TOUKU MPSIMBIC, TYYH U YTIIBI,
MHOT'OYTOJIbHUK, JTIOMaHas.

https://educont.ru/

1.2. | CmexxHbIE ¥ BEPTUKAIBHBIE YTJIBL. https://educont.ru/
1.3. | Pabora ¢ mpocTeHImmMu 4epTesKamH. https://educont.ru/
1.4. | V3mepeHue JHHEHHBIX M  YIJIOBBIX https://educont.ru/
BEJIMYMH, BBIYUCICHHE OTPE3KOB W
YTJIOB.
15. |[Ilepumerp wu twiomans  Quryp, https://educont.ru/

COCTAaBJICHHBIX U3 MPAMOYT'OJIbHUKOB.




10

Nroro no pazgeny:

Pa3nea 2. TpeyroabHukun

2.1. |IloHsTHE O paBHBIX TPEYrOJbHHKAX U https://educont.ru/
HEePBUYHBIC TIPEICTABICHUS O PABHBIX
(KOHTPY3HTHBIX) (pUTYpax.

2.2. | Tpm npU3HaKa paBeHCTBA https://educont.ru/
TPEYTOJILHUKOB.

2.3. | [Ipusnaku paBeHCTBa https://educont.ru/
HPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

2.4. | CBOICTBO MeAHMaHbl IPSIMOYTOJIBHOTO https://educont.ru/
TPEYTrOJbHUKA.

2.5. | PaBHOOEpEHHBIC M PABHOCTOPOHHHE https://educont.ru/
TPEYTOJIbHUKH.

2.6. |IIpusnaku u CBOMCTBA https://educont.ru/
PaBHOOEPEHHOTO TPEYTOJIbHUKA.

2.7. |IIpotus OoubIIIei CTOPOHBI https://educont.ru/
TPEYroJbHUKA JIEKUT OOJIBIINI YTroJl.

2.8. | [Ipocreitmme HEpPaBCHCTBA B https://educont.ru/
reOMETPHUH.

2.9. | HepaBeHCTBO TpeyroyipHUKA. https://educont.ru/

2.10. | HepaBeHCTBO TOMaHOM. https://educont.ru/

2.11. | [IpAMOYTONBHBIA  TPEYTOJILHUK  C https://educont.ru/
yriaoMm B 30°.

2.12. | IlepBbie MOHSTHUS O JOKA3aTEILCTBAX B https://educont.ru/

Tr€OMETPUH

Hroro no pazneny:

Pazgen 3. IlapaiesbHble IPAAMbIe, CyYMMa YIVIOB TPEYTroJIbHHUKA

3.1. | [lapamnenbHbIe NpSMbIE, UX CBOICTBA. https://educont.ru/
3.2. | Ilarerit moctynat EBknuna. https://educont.ru/
3.3. | Hakpecr nexarue, COOTBETCTBEHHBIE https://educont.ru/
u OJITHOCTOPOHHHE YIJIBI
(oOpa3oBaHHBIE TIpH IEPECCYCHUU
napauIeIbHBIX MPSIMBIX CEKYIIEH).
3.4. |Ilpu3Hak mnapalIenbHOCTH HPSIMBIX https://educont.ru/

4yepe3 PaBEHCTBO PACCTOSHUM  OT
TOYEK OJHOW IIPsAMOM 1O BTOPOU
MIPSAMOM.
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3.5. [Cymma yriaoB TpeyrojbHHKa U https://educont.ru/
MHOTOYTOJIbHHKA.
3.6. | BHemiHue yribl TpeyrojibHUKA https://educont.ru/

Htoro no pazneny:

Paznean 4. Oxkpy:kHocTh U Kpyr. ['eomeTpuyu

€CKHE IMOCTPOCHUSA

4.1. | OKpY>KHOCTb, XOPJIbl U TUAMETPBI, KX https://educont.ru/
CBOMCTBA.

4.2. | KacaTtenpHast K OKPY>KHOCTH. https://educont.ru/

4.3. | OKpY>KHOCTbh, BIIMCAHHAS B YTOJL. https://educont.ru/

4.4. |Ioustue o I'MT, npumeHeHue B https://educont.ru/
3aj1a4ax.

4.5. | buccekTpuca u CepeIMHHBIN https://educont.ru/
HEPIEHINKYIISAP KaK TeOMETPHUYECKHE
MecTa TOYeK.

4.6. | OKpy>KHOCTb,  OIIMCAHHAs  OKOJIO https://educont.ru/
TPEYTOJIbHHUKA.

4.7. | Bnucannas B TPEYTOJIbHUK https://educont.ru/
OKPYKHOCTb.

4.8. | IIpocrteiimire 3aaun Ha MOCTPOCHHE. https://educont.ru/

Hroro no pazneny:

Pazgen S. IloBTopenue u 00001IeHe 3HAHUIA.

5.1.

[ToBTOpeHune u 00001IeHNE OCHOBHBIX
MOHATUH M METOJOB Kypca 7 Kiacca.

https://educont.ru/

Hroro no pazneny:

OBHIEE KOJIMYECTBO YACOB 11O |68 7
I[TPOTPAMME
8 KIIACC
Ne | HammenoBanue pasgenoB u TeMm | KoamnvecTtBo yacos DJIEeKTPOHHbIE
n/m | nporpamMmsl (uu¢posbIe)
BCero KOHTPOJbHBIE | mpakTHy | 00pa3oBaTelbHbIe
padoTsbl ecKue pecypceel
padoThI

Pa3neu 1. YeTbIpéxyroabHUKH
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1.1. | IMapamgenorpamm, €ro MpU3HAKUA U https://educont.ru/
CBOMCTBA.

1.2. | YacTHbie clryyau https://educont.ru/
apajuIesIorpaMMoB

(psIMOYTONIBHHUK, pOMO, KBajapar),
UX IPU3HAKHU U CBOWCTBA.

1.3. | Tpanenus. https://educont.ru/

1.4. | PaBHOOOKAs U MIPSIMOYTOJIbHAS https://educont.ru/
Tpamnenuu.

1.5. | YaBoeHue Meauansbl. https://educont.ru/

1.6. | LenrpanbHas cummeTpus https://educont.ru/

Wroro no pasaeny 12|

Pazgen 2. Teopema @asieca u TeopemMa 0 NPONOPIMOHAJIBLHBIX 0TPE3KaX, NOJ00HbIE TPEYr0JAbLHUKHA

2.1. | Teopema aneca u Teopema O https://educont.ru/
IPOIMOPIIMOHATBHBIX OTPE3KaX.

2.2. | CpenHsisi TUHUS TPEYTOJIBHHKA. https://educont.ru/

2.3. | Tpanenus, e€ cpeHss TUHUSL. https://educont.ru/

2.4. | IIponopunoHanbHbIe OTpPE3KH, https://educont.ru/
IIOCTPOCHUE 4eTBEPTOrO

MMPOMNMOPHUOHAJIBHOI'O OTPE3KaA.

2.5.. | CoiicTBa IIEHTpa Macce B https://educont.ru/
TPEYTOJIbHUKE.

2.6. | [TomoOHBIE TPEYTOIBHUKH. https://educont.ru/

2.7. | Tpu IpU3HaKa no100ust https://educont.ru/
TPEYTOJIbHUKOB.

2.8. | IIpakTudeckoe MpUMEHEHUE https://educont.ru/

Hroro no pazneny: ilgi
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Paspnen 3. Iliiomaas. Haxoxaenue niomaaei TpeyroibHIKOB 1 MHOTOYroJibHbIX Guryp. Ilinomaan
noo0HbIX puryp

3.1. |Ilonsitue 006  oOmed  Teopumn https://educont.ru/
TUTOIIA/TH.
3.2. | Dopmyusl TSt TUTOLIA T https://educont.ru/

TpEYToJbHUKA, TTapajjieorpaMma

3.3. | OTHOWIEHUE TUIOIIAIE N https://educont.ru/
TPEYIroJIbHUKOB C o0ImuM
OCHOBAaHHUEM WX OOIIEH BEICOTOIA.

3.4. | BoludcineHue Imiomanaei CIOXKHBIX https://educont.ru/
buryp yepes pazdueHue Ha 4acTu U
JOCTPOCHHE.

3.5. |Ilnomaau ¢uryp Ha KIeT4aTOM https://educont.ru/
Oymare.

3.6. | [Lmomaau mogoOHBIX GUTYD. https://educont.ru/

3.7. | Beluncienue mwiomaneu. https://educont.ru/

3.8. | 3amaumu c MPAaKTHYECKUM https://educont.ru/
COZIEPIKAHHEM.

3.9. | Pemenue 3a71a4 ¢ MOMOIIBIO METO/IA https://educont.ru/

BCIIOMOTaTE€IbHOM ILIOIIAIN

Hroro no pazneny: 14

Pasnen 4. Teopema Iludgaropa u Hayaja TPUTOHOMETPUM

4.1. | Teopema [MTudaropa, eé https://educont.ru/
JA0Ka3aTCJIbCTBO U IPUMCHCHUC.

4.2. | O6parnas teopema [Tudaropa. https://educont.ru/
4.3. | OnpeneneHne TPUrOHOMETPUIESCKUX https://educont.ru/
byHKIUI OCTpOTro yria,

TPUTOHOMCTPUYCCKUEC COOTHOLICHUS
B IIPSAMO YI'OJIbHOM TPEYT'OJIbHUKE.
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4.4. | OCHOBHOE  TPUTOHOMETPHYECKOEC https://educont.ru/
TOXIECTBO.
4.5. | CoOTHOILICHUSI MEXK]ly CTOPOHAMH B https://educont.ru/

HPSMOYTOJBHBIX TPEYTOJbHHUKAX C
yraamu B 45° u 45°; 30° u 60°

Hroro no pazneny: 10

Paznen 5. Yrianl B okpy:kHoCTH. BnicanHble U onucaHHbIe YeThIPeXyrojibHUKU. KacaTe/bHble K
okpy:kHOCTH. KacaHnue okpy:KHOCTH.

5.1. | BuucaHHble M IIEHTPAJIBHBIC YIIIBI, https://educont.ru/
YIOJI MEXK/1y KacaTeabHON U XOPI0i.

5.2. | Yribl MEXIy XOpAaMH U CEKYIIUMH. https://educont.ru/
5.3. | Boucanubie u OIHCaHHbIC https://educont.ru/
YETHIPEXYTOJBHUKH, UX TPU3HAKHA U
CBOMCTBA.
5.4. |IlpumeHeHne STHX CBOWCTB IIpU https://educont.ru/

PEICHUH I'COMCTPHUUCCKUX 3a1ay.

5.5. | BzanmHuoe pacIonoKEHHE https://educont.ru/
JIBYX OKPYKHOCTEH.

5.6. | Kacanue okpy»xHOCTEH. https://educont.ru/

Hroro no pazaeny: :léi

Pasnen 6. IloBTopenue, 06001ieHue 3HAHUI.

6.1. | [ToBTOpeHHe OCHOBHBIX MOHATHH U https://educont.ru/
METO/I0B KypcOoB 7 M 8§ KIIACCOB,
0000111eHNE 3HAHUI.

=0

Hroro no pazneny:

OBUIEE KOJIMYECTBO YACOB IIO |68 7
I[TPOI'PAMME




9 KIIACC

15

Ne
n/n

HanmeHnoBaHnue pa3aesioB U TeM
NPOrpamMmbl

KoaudecTBO 4acoB

BCEro

KOHTPOJIbH
ble padoThbI

NpaKkTHye
CKHe
padoThI

DJIEeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Paznea 1. Tpuronomerpusi. Teopembl ko

CHHYCOB M CHHYCOB. Pelienne TpeyrojibHuKoOB.

JAOKa3aHHBIX TCOPEM

1.1. | Onpenenenue https://educont.ru/
TPUTOHOMETPUYECKUX  (DYHKIIHI
yrioB ot 0° o 180°.

1.2. |KocuHyc © CHHYC MpsAMOrO M https://educont.ru/
TYIIOTO yTJIa.

1.3. | Teopema KOCHHYCOB. https://educont.ru/
(O606mEHHas1) TeopemMa CHHYCOB
(c paauycom OTIMCAHHOMN
OKPYHOCTH).

1.4. | HaxoxmeHue [IUMH CTOPOH U https://educont.ru/
BEITMYHH YTJIOB TPEYTOIBHUKOB.

1.5. | ®opmyina TUTOIIA T https://educont.ru/
TPEYTONIbHUKA Yepe3 JBE CTOPOHBI
U YTOJT MEX/Ty HUMH.

1.6. | Dopmyia TUTOIIA T https://educont.ru/
YeTBIPEXYTOJBHUKA  Yepe3  ero
JIMArOHAIM U YTOJl MKy HHUMH.

1.7. | [IpakTrueckoe pUMEHEHHE https://educont.ru/

Hroro no pasaeny

Pa3nea 2. IIpeoOpa3oBanue nogodusi. Merpuieckue COOTHOIICHUSI B OKPYKHOCTH

o100HbBIX (uryp.

2.1. |Ilowste o  mpeoOpa3oBaHUM https://educont.ru/
nojoous.
2.2. | CoOTBETCTBEHHbBIE 9IIEMEHTHI https://educont.ru/
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2.3. | Teopema 0 POM3BEACHUN https://educont.ru/
OTPE3KOB  XOpJ, Teopema O
MIPOM3BEICHUU OTPE3KOB CEKYIIIHX,
TeopeMa O KBajpaTe KacaTesbHOM.

2.4. | [Ipumenenue B pCIICHUH https://educont.ru/
rEOMETPUYCCKHX 3314

Uroro no pazaeny ilOl

Pa3znen 3. BekTopsbl

3.1. | OmnpexeseHue BEKTOPOB, CIIOKCHUE https://educont.ru/
U Pa3HOCTh BEKTOPOB, YMHOKCHHE
BEKTOPA Ha YHCIIO.

3.2. | OusnuecKuii M TIeOMETPUYECKHI https://educont.ru/
CMBICIT BEKTOPOB.

3.3. |Pasnoxenuwe BekTOpa IO JBYM https://educont.ru/
HEKOJUTHHEAPHBIM BEKTOPAM.

3.4. | KoopauHatel BEKTOpA. https://educont.ru/

3.5. | CkansipHoe MPOU3BEICHNE https://educont.ru/
BEKTOPOB, €ro TNPHUMEHEHHE JIJIsl
HAXOXKICHUSI JTMH U YTJIOB.

3.6. |Pemenne 3amady ¢ TOMOIIBIO https://educont.ru/
BEKTOPOB.

3.7. |IlpumeHeHue  BEKTOpOB ISt https://educont.ru/
peleHnss 3a1ad  KHHEMATHKd U
MEXaHHUKH

Hroro no pazneny: i12'

Pasnen 4. /lekapToBbl KOOPANHATHI HA MJIOCKOCTH

4.1. | JlexapTOBBI KOOPIUHATHI TOYEK Ha https://educont.ru/
IUIOCKOCTH.

4.2. | YpaBHeHUE NPSIMOH. https://educont.ru/
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4.3. | YrinoBoii ko3 HUIMEHT, TaHTCHC https://educont.ru/
yrila HakJIOHa, IapaulebHbIe |
HEPIICHTUKYIIIPHBIE MTPSMBIE.

4.4. | YpaBHEHHE OKPYKHOCTH. https://educont.ru/

4.5. | HaxoxJeHue KOOpIHAT TOYEK IIe https://educont.ru/
pecedeH st OKPYKHOCTH U TIPSIMOIA.

4.6. | MeToa KOOpAMHAT IPH PEIICHUH https://educont.ru/
reOMETPUYECKUX 3a/1a4.

4.7. | Ucnonp3oBanue MeTo/1a https://educont.ru/
KOOpAMHAT B MNPAKTHYECKUX
3aj1a4ax

Hroro no pazneny:

Pazpen 5. HpaBI/IJ'IbHI)Ie MHOI'0YIroJIbHUKH. I[.]]I/[Ha OKPY/KHOCTH U IUIOIIaAbL Kpyra. Bolunciaenue

IJIoIAagen

5.1. |IlpaBuibHBIE  MHOIOYIOJBHHKH, https://educont.ru/
BBIYHCIICHUC UX 3JIEMEHTOB.

5.2. | Yucno [J v 1MHA OKPYKHOCTH. https://educont.ru/

5.3. | liiuHa ayru OKPY»KHOCTH. https://educont.ru/

5.4. | Paguannas Mepa yria. https://educont.ru/

5.5. | Ilnomaap Kpyra u ero 3JeMEHTOB https://educont.ru/
(cextopa u CErMEHTA).

5.6. | Beruucnenue miomnaaei buryp https://educont.ru/
BKJTFOYAIOIINX 3JIEMEHTBI KPyTa.

Hroro no pazneny: _8

Pa3nen 6. /IBu:xeHUsI IJIOCKOCTH

6.1. |IlousATHE O IBMKEHUH IJIOCKOCTH. https://educont.ru/
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6.2. |IlapamiensHbIil TIEPEHOC, MOBOPOT https://educont.ru/
U CHMMETPHSI.

6.3. | OcH U LIEHTPBI CHMMETPHH. https://educont.ru/

6.4. |Ilpocreiiiine  NpUMEHEHUS B https://educont.ru/
pelieHnH 3a1a4.

Hroro no pazneny: i6

Paznen 7. [loBTOpeHue, 06001eHUe, CHCTEeMATH3ALMS 3HAHMI

7.1. |IloBTOpeHHE OCHOBHBIX ITOHSTHI https://educont.ru/
U METOZIOB KypcoB 7—9 KJIaccos,
0000IIeHNEe U CcUCTeMaTU3aLus
3HAHUU.

7.2. |IIpocreiimmue reOMETPHYECKUE https://educont.ru/
(burypsl u UX CBOICTBA.

7.3. | U3mepenue rE€OMETPHYECKUX https://educont.ru/
BEJINYHH.

7.4. | TpeyroibHUKH. https://educont.ru/

7.5. |IlapamnensHbie u https://educont.ru/
NEPIEHIUKYIISIPHBIE TIPAMBIE.

7.6. | OKpY>XHOCTb U KPYT. https://educont.ru/

7.7. | T'eoMeTpuyecKHe MOCTPOCHHS. https://educont.ru/

7.8. | Yribl B OKpY»XHOCTH. BriucaHHbIe https://educont.ru/
u OITMCaHHBIE OKPY>KHOCTH
MHOTOYTOJIbHHUKOB.

7.9. |Ilpsmas 1 OKPY>KHOCTb. https://educont.ru/

7.10. | YeTpipéxyroapbHuKU. Brincanusie u https://educont.ru/

OIITMCaHHBbIC YCTBIPEXYTOJIbHUKH.
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7.11. | Teopema Iludaropa u Hayama https://educont.ru/
TpuroHoMerpuu. Pemenne oOmmx
TPEYTOJIbHUKOB.
7.12. | IlpaBuiibHBIE MHOTOYTOJLHUKH. https://educont.ru/
7.13. | [IpeoOpa3zoBaHust MIIOCKOCTH. https://educont.ru/
7.14. | 1Bwxenus. [Togooue. Cummerpust. https://educont.ru/
7.15. | [Inowans. Brruucnenue https://educont.ru/
wiomanen. [lnomaan 1noxoOHBIX
¢buryp.
7.16. | JlekapToBBl ~ KOOpAMHATHI  Ha https://educont.ru/
IUTOCKOCTH.
7.17. | BekTophl Ha TIIOCKOCTH https://educont.ru/
Htoro mo pasneny: 5
OBHUIEE KOJIMYECTBO YACOB IIO | 66
[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI5S1 YYEHUKA
VYueOHuk
METOAUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

1. «Iloypounble pa3pabOTKH IO MaTEMaTHKE
2. Pabouvas TeTpaap o MaTeMaTHKE
3. Junaktuyeckue MaTepHuasbl 10 MaTeMaTHKe

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Poccuiickas anekrpoHHas mkoua (resh.edu.ru)

SAKnacc (vaklass.ru)

Ounnaiin-mkoia Pokcdopa (foxford.ru)

Sunexkc YueOnuk (vandex.ru)

Yuyu.py (uchi.ru)

BIIP—2022, MaremaTnka: 3ajaHus, OTBETHI, peureHus. OOyuaromas cuctema JImurpus ['yimmna
(sdamgia.ru)

Enunas xomwrekuusa [Hudbposeix O6paszoBarensHbiX Pecypcos (school-collection.edu.ru)
Matrematuka (1c.ru)



https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://education.yandex.ru/lab/classes/508076/library/mathematics/
https://uchi.ru/main
https://math5-vpr.sdamgia.ru/
https://math5-vpr.sdamgia.ru/
http://school-collection.edu.ru/catalog/
https://obr.1c.ru/methodically/destination/matematika/
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https://educont.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA:

YYEBHOE OBOPYJOBAHHUE

1. Jocka, menn.

2. Kommetotep, MpoeKkTop, IKpaH, rpaduueckuii IUIaHIIeT, JOKYMEHT-KaMepa.
3. Ckanep, npuHTED.

4. KnaccHble HUPKYJIIb, JIMHEHKA, YTOJILHUK, TPAHCIIOPTHUD.

5. Mogenu Juist U3y4eHusl T€OMETPUIECKHUX PUTYD.

OBOPYAOBAHME VIS TPOBEAEHUSA JIABOPATOPHBIX U ITPAKTUYECKHUX
PABOT

paS,I[aTO‘IHHﬁ MaTcpHral



