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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/E€JOB IIKOJIBHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1ENbl0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOIIEHH ¥ B3aMMHOE PpACMOJIOKEHUE, OMUPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHusi reOMEeTpUU Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUs], JJOKa3bIBATh
WUCTUHHBIE YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCykJeHusT «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHE TOKa3aTelIbHAs
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

Lenpro M3y4eHUs Tr€OMETPUU SIBJISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MIPU PEIICHUHM KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJ]lay, BCTPEUYAIOIINXCS
B peanbHOM xu3HM. OOyyaromuiics JODKEH HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMIAJh  3€MEJIbHOTO  Y4acTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO KaOesss wiu TpeOdyeMmble pa3Mephbl Tapaxa Jis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHAS JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTAYECKOTO XapakTepa OOYYalOIIUICS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEAlTbHBIX JKU3HEHHBIX CUTYyallii, IPOBOJIUTH
BBIYKCIICHUS U OIIEHUBAThH aJIEKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YrIyOJaEHHOTO U3YyUYCHHUS TEOMETPHH COCTOUT
B TOM, YTO OOy4Yaromuecs: He MMPOCTO 3HAKOMSITCS C ONPECIEHHBIMU MOHATUIMU, a
YBEPEHHO OBJa/ieBal0T UMH. CyIIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOT0 Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaroT
YMEHHUSI, MOMOTAIOIIME MM YBEPEHHO NPUMEHATh CBOM 3HAHHMS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaK)Ke TMO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHUYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOnEHHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CISAYIONINE OCHOBHBIC pa3iciibl
conepxkanusi:  «Hauanma  reomerpum», «TpeyronbHukn», «OKpYyXHOCTHY,
«YeTtbipéxyronbHukn», «Ilogobuey», «dmeMeHTsl TpuroHoMeTpuny, «llnomanny», a
Takxke «MeTton koopauHaty, «Bexrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoauTcs 272 yaca: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
KJ1acce — 68 yaca (2 yaca B HEJIEIIO).

M3MeHeHus: KOJIMYecTBa 4YacOB T'E€OMETPUUM B 9 Kjlacce HE CKaXeTcss Ha
pe3ysbTaTax OCBOCHUS IPOTPAMMBI 32 CUET CIEIYIONTUX (PaKTOPOB:



-Pe3epBHBIX YacoB, OTBOJMMBIX Ha TOBTOPEHUE Kypca reoMeTpun 7-9 Kiacc;

-Tpuronomerpuyeckrie BONPOCHl TeMbl « PellleHHE TpPEyroJbHUKOBY
oAPOOHO Pa3OoMPArOTCs B Kypce anreOphl 9 kiace;

-Tema « IlomoOue TpeyroJbHUKOBY TOAPOOHO pazdupaercs B Kypce
reOMETPUM 8 KJ1acc;

-B teme « BekTopsl» ecTh BOPOCH (PU3UYECKOTO XapaKTepa, 4ToO MOAPOOHO
pa30uparoTcs Ha ypokax (pu3uku 7-9 kiacc;

-B  Teme «/lmuHa okpyxHocTu. Ilmomaae Kpyra» €cTb  BOIPOCHI
MPAKTHUYECKOTO COJEP)KaHus , YTO Pa3OUparOTCs Ha YpOKax MaTeMaTHKH 6 Kiacca,

-Meton VYJAE (meronm yKpynmHEHUS JUAAKTHYECKUX CAMHUIL)ITIO3BOJIAT
U3YIUTh TeMy « J[BIkeHHe» ObicTpee.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reomerpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacnonokeHue TOYeK Ha HpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOUKAMMU.

[Tomynockocte W yroi. Buasl yrinoB. M3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble 1 cMeKHbIE yIUIbl. [lapasuienbHbIe U IEPIEHANKYIIIPHBIE MPSMBIE.
PaccrosiHue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[ninHa stomanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYyroyibHUuKa. [IoHsATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O paBEHCTBE (QUIYp, HUX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. MTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYIOJIBHBIE, TYIOYTOJbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTA
TPEYTrOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBbldi W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaKk paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunble  ¢Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IprMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanenbHbie npsimbie. CyMMa yrji0OB MHOTOYIOJIbHUKA

[TapannenbHOCTh IPSMBIX, HICTOPUYECKUE CBEIEHMs O nocrynare EBknmna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoiCcTBa U
MIPU3HAKK NapajuleNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEMIHUE yribl
TpeyroysbHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYTOJIbHMKAa W CyMMa BHELIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJbHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOWCTBO MEAMAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, POBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTP,
paguyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacmnoioKEHUE OKPYKHOCTH U
npsmoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpYHOCTb, BIIMCAaHHAas B
yrou. [IpocTeiiimme mocTpoeHUs ¢ MOMOIUBIO LIUPKYJIS U TMHENKH.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKHue Mmecra ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTprudecKuX MECT TOUEK IIPH PELICHUH T€OMETPUUECKUX 3a1au.

ITocTpoenusi ¢ MOMOIIbIO HUPKYJIS U JJUHEHKH

Hctopuueckue ceaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHNs, PEICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKU

[lapannenorpamm, €ro mnpu3HaKd U cBoucTBa. [IpAMOyroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBoMcTBa M npu3HaKku. [IpsmoyronbHas tpanenusa. CpenHss TUHUSA TPAIICIHH.

CpenHsas nuHUSL TPEyrojJbHUKAa. METOoJ yABOEHUS MEAUaHbl TPEYrOJbHUKA.
Teopema o nepeceyeHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Tonobue TpeyrodbHUKOB, Kod(ddunueHnt mnomodbus. I[lpusnaku momoous
TPEYroJbHUKOB. IIprMeHeHue nomo0usi NpU PELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsatne o mmromaau. CBoWMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiimme GopMyIbl 1S IO TPEYTOJIbHUKA, MMapajuieiorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢uryp. OTHOIIEHHE IOMIAAEH TPEYTOJILHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJBHOIO
TpeyrojibHuKa. Tpuronomerpuueckue ¢yHkuuu yriaoB B 30° 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl U 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHble M IEHTpaJbHBIE YTIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel MexAy XOpAaMH M CEKyIIMMHU. BrucaHHbIE M ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3anMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKIIECTBO. @opmynbel  npuBeneHus.  PemeHue
TPEYTrOJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl  Uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEIECHHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu penieHur reoOMETPHYECKUX
3agayd. Teopembl UeBbl U Menenas. [lonsTue o roMmoreTnu.

MeTtoa koopauMHaT

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH CcMbICH. [lapajienpHOCTh W NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi ko3 UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHur OKpPYKHOCTEW W
IpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKH A0 mpsimoid. Ilnomans
napajgienorpaMma B KOOpPJMHATaX, MOHITHE 00 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekrTopbl Ha miockocTH. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYTOJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTel
BeKkTOpa. CJIOKEHUE W BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasyioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHo€ TPOU3BEIAEHUE BEKTOPOB, I'€OMETPUUECKUI CMBICI W BbIpaXXEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHMBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  MNpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpPHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIECHWS [JJIMH W yriaoB. Pemenwne
T€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JJJIMHA OKPY/KHOCTH M IVIOLIAAb KPYyra

[IpaBunpHBIE MHOrOYroiapHUKM. [InuHa OKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpy»KHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mctopudeckue cBeieHrs 00 M3MEPEHUH IITMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. DPurypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IIPUPOJE, >KUBONMCH, CKYJIBOType, apxuTekrype. Kommosumuu
IBUOKEHUM (mpocteiliine npumepsl). [lpuMeHeHune B reomMeTpuyecKux 3anayax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO ITHUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOMN NESITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  o00pa3a JKM3HU  (30pOBOEC  IHTAHHE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMaTUYECKUX 3HAHWM ISl PEUICHUS 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXAaloIled cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXAIOUIEH Cpeibl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX pPeIIeHus;

8) ajanTanum K M3MEHAKIIUMCH YCJIOBUAM COLHUAIBHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACcCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbBIC U OTPUIIATENIbHBIC, €AMHUYHbIC, YACTHBIC U OOIIUE, YCIOBHEIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJBI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue JeiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICEHHOMY IUIaHY OJKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS,  HMCCIEIOBAHMS, OKCIEPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH WHGOPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJIsl peIIeHUs 3a1a4H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOpPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W TMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHbIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMyue W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/Ja4H, YKCIIEPUMEHTa, UCCIICIOBaHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOSHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl MpU pEIICHUH Y4YEeOHBIX MaTEMAaTHYECKUX 3aj7ad, MPUHUMATH IIENb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOIECC W pPe3yJbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHUS, OOMEH MHEHHH,
«MO3TOBBIE IITYpPMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

BBISIBJIAITH MPOOJIEMBI JJISl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENILHO COCTABJAThH IJIaH, aJTOPUTM pEIIeHHs 3adadd (WId €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTIKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yUYEHUH MaTeMaTHUECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPEeIMETHBIC
pPE3yIbTaTHI:

Pacno3sHaBaTh M3yY€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpPENeIsITh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETPUUECKHE (QUTYpBI, BBIIOJIHATH
YEpPTEXkKU MO YCIOBUIO 3anaud. M3mepsATh JIMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

JlenaTp NPUKUAKY M OLEHKY JIMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peaslbHOM KU3HHU, pa3MepoOB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3THX
OOBEKTOB 1O MOPSAAKY BETUUHHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
NPU3HAKU M CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLICHUH 3a/1au.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIB30BAHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3a/aY.

OmnpenensTs napajjieIbHOCTb MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napajuieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAUTH BBIUMCIEHHUS M HAXOAUTh YHMCIIOBbIE M OYKBEHHbIC 3HAUYEHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIEIBHBIX MNPSAMBIX CEKylled. Pemare mnpakTuueckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touyek (I'MT). Omnpenensartsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTueM reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PELICHUH 33/1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMH. Y METh JOKA3bIBAaTh U NPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoJuTh € MeHTp. JloKa3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTelbHOM K OKPY>KHOCTH, IMOJIB30BATHCA TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIAEHHOTO K TOUYKE KacaHUA.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIUICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEHIINE TEOMETPUUECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTIOMOIIBIO IUPKYIS U
JIMHEUKHU.

K xoHnmy oOyueHus B 8 Kkiacce oOydaromuiics TONIY4YHUT CJIEAYIOLIUE
peIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBICE BHIBI YETHIPEXYTOJBHUKOB, HX JJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH IPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Pasnuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUIEHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUEHUS] MEUAH TPEYroJbHUKA (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnaners moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeOMEeTpUYeckux 3aaad. lcmonb3oBaTth Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATBHBIX OTPE3KaX, NPUMEHATh UX JIJISl PELICHUS
MPAKTUYECKHX 3a7ad.

Pacno3naBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh HX
CBOWCTBA MPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TIOA0OMS TPEYroiabHUKOB, KoddduimueHrta momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbLHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0us U 0 NMoAoOHBIX (urypax. ITosnb3oBaThCsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEHICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
OPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOTOOME B MPAKTUUECKUX 3aJauax.

BeiBomuTh W ucnonp3oBaTh mpocTeiimue  GopMynbl A [UIOLIAAU
TpEeyrojbHHUKa, TapaiesorpaMma, poMoa U Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0aMu) IUJIOWIAAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOAUMO, KAIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NoJOOHBIX (UTYp U MPUMEHSATh MPHU peHIeHHH 3aAad. [IpUMeHATh MmodydeHHbIE
YMEHHSI B IPAKTUYECKUX 3a/1a9aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITIUHBI.

Bianerp mNOHATHEM BIMCAaHHOIO W LEHTPAIBHOIO YIVIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHiry oOydeHus B 9 kiacceoOyqaromuiics MOayduT CICAYIONINE MPEIMETHbBIC
PE3yIBTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSAMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) TUHbI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcsa GopMysiaMH MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIA HAxXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, IPUMEHATH UX IS
HAXOXKJEHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHMS IIPU
pelIeHNN NTPAKTUYECKUX 3a1ad.

[IprMEHATH TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKICHUE IUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparneuu, BEIBOAUTh U TPUMEHATH (hopmyiy I'epoHa u
bopMyy JUIs TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NMers 1npeAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIIMCAHHBIX YIJIaX, YIJAxX MEXAY XOpJIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN F€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHM OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanetes moHsATHEM KOOpPAMHAT HAa IJIOCKOCTH, paboOTaThb C ypaBHEHUEM
npsMOMl Ha TMJIOCKOCTH. Biamers NOHATHUSMU YriaoBOoro KodpduiuueHta u
CBOOOJHOTO YJI€HA, MOHUMATh HUX TEOMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duueHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTe METOAOM KOOPAMHAT 33Ja4yH, CBS3aHHBIE C NApPAUICIBHOCTBIO H
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, NEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECECUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosp3oBaTe MeTox
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH 1O MPSMOM, TUIOHIA[M TapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Momaau. lloap3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  PELICHUU
IFEOMETPUYECKUX M TNPAKTUYECKUX 3anad. I[IpuMeHATH MeToj KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTrOJbHUKA M I1apajuieorpaMMa.
Biranerp NpakTUYECKUMU HMHTEPIIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BraaeTe CIOKEHMEM M BBIYUTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPINHATAX.

NmeTts npencrabieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI O
O0asucy. PackiangpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH MOJIydYeHHBIE 3HAHUA B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalIspHOTO IPOM3BENCHUS BEKTOPOB, NMOHMMATh €ro
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISPHOTO MPOU3BEACHUS
U €ro CBA3b C NPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE NMPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHWs JUIMH W YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO npou3BeneHus. Vcrnonp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpandeckux U (pU3ndecKux 3agadax.

BrageTe NMOHATHSIMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KPyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMeHATH MOTydYEeHHBIE YMEHHS NpHU
pElIeHUH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBEIEHHS 00 U3MEpEeHUHU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (GUTYp, UEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIIMX MpeoOpa3oBaHuid. [IpuMeHATh NBUXKEHHUS TIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeEHATH NONYyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C NPUMEHEHHEM IIOJ00MS W TPUTOHOMETPHUYSCKUX (PYHKIHHA (TOJB3YSICh, TIC
HEO0OXO0MMO, KaJIbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB u

KoHnTpoJbHbie
n/n TeM MPOrpaMMBbl Bcero

padoThI

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Hauana reomerpun.
[Ipocreiimue
reoMeTpuyeckre GUrypsl u 28 1
uX cBoiicTBa. M3amepenue
TE€OMETPUUECKUX BEIUYUH

http://files.school-
collection.edu.ru/dIrstore/dbe34881-8309-46eb-
b071-ad6bfb0bb472/%5BG79 7-01-01-
0002%5D %5BIP_AK-app%5D.htmlhttp://school-
collection.edu.ru/catalog/res/95b9150e-decc-4b4d-
be99-c360fe2¢9540/?from=7ae22ac5-0a01-01b2-
0121-b6e76faffe3d

TpeyronbHUKH 19 1

http://school-
collection.edu.ru/catalog/res/70da6388-da75-4ba7-

9be6-200942428hb30/?from=7ae22ac5-0a01-01b2-
0121-b6e76faffeddhttp://school-
collection.edu.ru/catalog/res/08f655e5-79ad-4175-
87e8-9h6d09dd5295/?from=7ae22ac5-0a01-01b2-
0121-b6e76faffe3d
http://school-collection.edu.ru/catalog/res/9d9f0b5c-
4887-4b58-bdd7-54c70ef5fd35/?from=7ae22ac5-
0a01-01b2-0121-b6e76faffe3d

[TapamnensHOCTE. CyMMa
YTJI0B MHOTOYTOJIbHUKA

15 1

http://files.school-
collection.edu.ru/dlIrstore/66370583-c063-4152-
87d7-687f7bf6f936/%5BG79 7-03-01-026-
0193%5D %5BQS AK%5D.htmlhttp://school-
collection.edu.ru/catalog/res/fd8ch4e0-dc23-47¢e5-
94ce-9dch787fb360/?from=7ae22ac5-0a01-01b2-
0121-b6e76faffe3d



http://files.school-collection.edu.ru/dlrstore/dbe34881-8309-46eb-b071-ad6bfb0bb472/%5BG79_7-01-01-0002%5D_%5BIP_AK-app%5D.htmlhttp:/school-collection.edu.ru/catalog/res/95b9150e-decc-4b4d-be99-c360fe2c9540/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://files.school-collection.edu.ru/dlrstore/dbe34881-8309-46eb-b071-ad6bfb0bb472/%5BG79_7-01-01-0002%5D_%5BIP_AK-app%5D.htmlhttp:/school-collection.edu.ru/catalog/res/95b9150e-decc-4b4d-be99-c360fe2c9540/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://files.school-collection.edu.ru/dlrstore/dbe34881-8309-46eb-b071-ad6bfb0bb472/%5BG79_7-01-01-0002%5D_%5BIP_AK-app%5D.htmlhttp:/school-collection.edu.ru/catalog/res/95b9150e-decc-4b4d-be99-c360fe2c9540/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://files.school-collection.edu.ru/dlrstore/dbe34881-8309-46eb-b071-ad6bfb0bb472/%5BG79_7-01-01-0002%5D_%5BIP_AK-app%5D.htmlhttp:/school-collection.edu.ru/catalog/res/95b9150e-decc-4b4d-be99-c360fe2c9540/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://files.school-collection.edu.ru/dlrstore/dbe34881-8309-46eb-b071-ad6bfb0bb472/%5BG79_7-01-01-0002%5D_%5BIP_AK-app%5D.htmlhttp:/school-collection.edu.ru/catalog/res/95b9150e-decc-4b4d-be99-c360fe2c9540/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://files.school-collection.edu.ru/dlrstore/dbe34881-8309-46eb-b071-ad6bfb0bb472/%5BG79_7-01-01-0002%5D_%5BIP_AK-app%5D.htmlhttp:/school-collection.edu.ru/catalog/res/95b9150e-decc-4b4d-be99-c360fe2c9540/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://files.school-collection.edu.ru/dlrstore/dbe34881-8309-46eb-b071-ad6bfb0bb472/%5BG79_7-01-01-0002%5D_%5BIP_AK-app%5D.htmlhttp:/school-collection.edu.ru/catalog/res/95b9150e-decc-4b4d-be99-c360fe2c9540/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://school-collection.edu.ru/catalog/res/70da6388-da75-4ba7-9be6-20b942428b30/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://school-collection.edu.ru/catalog/res/70da6388-da75-4ba7-9be6-20b942428b30/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://school-collection.edu.ru/catalog/res/70da6388-da75-4ba7-9be6-20b942428b30/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://school-collection.edu.ru/catalog/res/70da6388-da75-4ba7-9be6-20b942428b30/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://school-collection.edu.ru/catalog/res/08f655e5-79ad-4175-87e8-9b6d09dd5295/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://school-collection.edu.ru/catalog/res/9d9f0b5c-4887-4b58-bdd7-54c70ef5fd35/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://school-collection.edu.ru/catalog/res/9d9f0b5c-4887-4b58-bdd7-54c70ef5fd35/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://school-collection.edu.ru/catalog/res/9d9f0b5c-4887-4b58-bdd7-54c70ef5fd35/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://files.school-collection.edu.ru/dlrstore/66370583-c063-4152-87d7-687f7bf6f936/%5BG79_7-03-01-026-0193%5D_%5BQS_AK%5D.html
http://files.school-collection.edu.ru/dlrstore/66370583-c063-4152-87d7-687f7bf6f936/%5BG79_7-03-01-026-0193%5D_%5BQS_AK%5D.html
http://files.school-collection.edu.ru/dlrstore/66370583-c063-4152-87d7-687f7bf6f936/%5BG79_7-03-01-026-0193%5D_%5BQS_AK%5D.html
http://files.school-collection.edu.ru/dlrstore/66370583-c063-4152-87d7-687f7bf6f936/%5BG79_7-03-01-026-0193%5D_%5BQS_AK%5D.html
http://school-collection.edu.ru/catalog/res/fd8cb4e0-dc23-47e5-94ce-9dcb787fb360/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://school-collection.edu.ru/catalog/res/fd8cb4e0-dc23-47e5-94ce-9dcb787fb360/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://school-collection.edu.ru/catalog/res/fd8cb4e0-dc23-47e5-94ce-9dcb787fb360/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20
http://school-collection.edu.ru/catalog/res/fd8cb4e0-dc23-47e5-94ce-9dcb787fb360/?from=7ae22ac5-0a01-01b2-0121-b6e76faffe3d%20

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-

0121-b6e76faffe3d/54695/?http://files.school-
collection.edu.ru/dlrstore/4c552cef-7ce5-4920-

IIpssMoyTronBbHBIE 7 3 bca3-8d1439ffb618/%5BG79_7-04-
TPEYTrOJbHUKHU 03%5D_%5BQS_v1%5D.html
http://files.school-
collection.edu.ru/dIrstore/20a324db-c5bb-43ec-
a7b0-3bf0c2f27226/%5BG79 7-04-
03%5D %5BQS v2%5D.html
http:/files.school-
I'eomerpuueckue 5 1 collection.edu.ru/dlrstore/40836460-5894-41ae-
HEpPaBEHCTBA blba-af848e09bc4a/%5BG79 7-04-02-033-
0250a%5D %5BQS_AK%5D.html
http://school-
collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-
OKpyXHOCTb. 7bce-
I'eomerpuueckue mecra eef7328f8973/26089/?interface=themcolsubject=16
touek. [TocTpoenus ¢ 18 3 http://school-
HOMOIIBIO LUPKYJIS K collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-
TTHHEHKH a72b-0800200c9a66/19585/
https://resh.edu.ru/subject/lesson/7289/train/296438
/
[ToBTOpenue, 0600MIIEHNE, .
N 10 0 https://resh.edu.ru/subject/lesson/7313/start/249384/
cucreMarui3anus 3HaHUU
OBIIEE KOJIMYECTBO HACOB 102 14

I10 [TIPOI'PAMME



http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54695/?http://files.school-collection.edu.ru/dlrstore/4c552cef-7ce5-4920-bca3-8d1439ffb618/%5BG79_7-04-03%5D_%5BQS_v1%5D.html
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54695/?http://files.school-collection.edu.ru/dlrstore/4c552cef-7ce5-4920-bca3-8d1439ffb618/%5BG79_7-04-03%5D_%5BQS_v1%5D.html
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54695/?http://files.school-collection.edu.ru/dlrstore/4c552cef-7ce5-4920-bca3-8d1439ffb618/%5BG79_7-04-03%5D_%5BQS_v1%5D.html
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54695/?http://files.school-collection.edu.ru/dlrstore/4c552cef-7ce5-4920-bca3-8d1439ffb618/%5BG79_7-04-03%5D_%5BQS_v1%5D.html
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54695/?http://files.school-collection.edu.ru/dlrstore/4c552cef-7ce5-4920-bca3-8d1439ffb618/%5BG79_7-04-03%5D_%5BQS_v1%5D.html
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54695/?http://files.school-collection.edu.ru/dlrstore/4c552cef-7ce5-4920-bca3-8d1439ffb618/%5BG79_7-04-03%5D_%5BQS_v1%5D.html
http://files.school-collection.edu.ru/dlrstore/20a324db-c5bb-43ec-a7b0-3bf0c2f27226/%5BG79_7-04-03%5D_%5BQS_v2%5D.html
http://files.school-collection.edu.ru/dlrstore/20a324db-c5bb-43ec-a7b0-3bf0c2f27226/%5BG79_7-04-03%5D_%5BQS_v2%5D.html
http://files.school-collection.edu.ru/dlrstore/20a324db-c5bb-43ec-a7b0-3bf0c2f27226/%5BG79_7-04-03%5D_%5BQS_v2%5D.html
http://files.school-collection.edu.ru/dlrstore/20a324db-c5bb-43ec-a7b0-3bf0c2f27226/%5BG79_7-04-03%5D_%5BQS_v2%5D.html
http://files.school-collection.edu.ru/dlrstore/40836460-5894-41ae-b1ba-af848e09bc4a/%5BG79_7-04-02-033-0250a%5D_%5BQS_AK%5D.html
http://files.school-collection.edu.ru/dlrstore/40836460-5894-41ae-b1ba-af848e09bc4a/%5BG79_7-04-02-033-0250a%5D_%5BQS_AK%5D.html
http://files.school-collection.edu.ru/dlrstore/40836460-5894-41ae-b1ba-af848e09bc4a/%5BG79_7-04-02-033-0250a%5D_%5BQS_AK%5D.html
http://files.school-collection.edu.ru/dlrstore/40836460-5894-41ae-b1ba-af848e09bc4a/%5BG79_7-04-02-033-0250a%5D_%5BQS_AK%5D.html
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26089/?interface=themcol%20subject=16http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/19585/
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26089/?interface=themcol%20subject=16http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/19585/
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26089/?interface=themcol%20subject=16http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/19585/
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26089/?interface=themcol%20subject=16http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/19585/
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26089/?interface=themcol%20subject=16http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/19585/
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26089/?interface=themcol%20subject=16http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/19585/
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26089/?interface=themcol%20subject=16http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/19585/
https://resh.edu.ru/subject/lesson/7289/train/296438/
https://resh.edu.ru/subject/lesson/7289/train/296438/
https://resh.edu.ru/subject/lesson/7313/start/249384/

8 KUIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHyeckn
e padoTsl

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

YeTpIpEXyroIbHUKN

22

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-

0a01-01b2-0121-b6e76faffe3d/54704/?

IToxoOue

16

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-

0a01-01b2-0121-
b6e76faffe3d/54728/?http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-
0a01-01b2-0121-b6e76faffe3d/54733/?
http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-
0a01-01b2-0121-b6e76faffe3d/54737/?

ITnomane

16

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-

0a01-01b2-0121-
b6e76faffe3d/54717/?http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-
0a01-01b2-0121-b6e76faffe3d/54721/?
http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-
0a01-01b2-0121-b6e76faffe3d/54725/?

Teopema [Iudaropa n Hauana
TPUTOHOMETPHUHU

18

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-

0a01-01b2-0121-
b6e76faffe3d/54725/?http://school-



http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54704/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54704/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54704/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54728/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54733/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54728/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54733/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54728/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54733/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54728/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54733/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54728/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54733/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54728/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54733/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54737/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54737/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54737/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54717/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54721/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54717/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54721/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54717/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54721/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54717/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54721/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54717/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54721/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54717/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54721/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54725/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54725/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54725/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54725/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54726/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54725/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54726/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54725/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54726/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54725/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54726/

collection.edu.ru/catalog/rubr/7ae22ac5-
0a01-01b2-0121-b6e76faffe3d/54726/?

YTbl ¥ 4ETBIPEX YT OJIBHUKH,
CBSI3aHHBIE C OKPYKHOCTBIO

20

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-

0a01-01b2-0121-
b6e76faffe3d/54745/?http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-
0a01-01b2-0121-b6e76faffe3d/54749/?
http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-
0a01-01b2-0121-b6e76faffe3d/54756/7
http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-
0a01-01b2-0121-b6e76faffe3d/54755/7?

[ToBTOpenue, 06001IIEHNE,
cUcTeMaTu3aIus 3HaHui

10

https://resh.edu.ru/subject/lesson/2022/start/
https://resh.edu.ru/subject/lesson/2011/start/
https://resh.edu.ru/subject/lesson/2013/start/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54725/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54726/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54725/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54726/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54745/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54749/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54745/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54749/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54745/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54749/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54745/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54749/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54745/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54749/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54745/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54749/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54756/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54756/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54756/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54755/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54755/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54755/
https://resh.edu.ru/subject/lesson/2022/start/
https://resh.edu.ru/subject/lesson/2011/start/
https://resh.edu.ru/subject/lesson/2013/start/

9 KIIACC

Ne i/

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHyeckn
e padoTsl

dueKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

Pemenne TpeyroibHUKOB

12

https://resh.edu.ru/subject/lesson/2040/start/

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-

01b2-0121-b6e76faffe3d/54791/?

[Tonobue TpeyroabHUKOB

https://resh.edu.ru/subject/lesson/2018/start/
https://resh.edu.ru/subject/lesson/3140/start/

Merox koopauHar

10

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-

01b2-0121-b6e76faffe3d/54772/?http://school
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-
01b2-0121-b6e76faffe3d/54775/7
https://resh.edu.ru/subject/lesson/3039/start/
http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-
01b2-0121-b6e76faffe3d/54780/?

Bexropsl

13

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-

01b2-0121-b6e76faffe3d/54758/?http://school
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-
01b2-0121-b6e76faffe3d/54762/?
https://resh.edu.ru/subject/lesson/2507/start/

JlnvHa OKpY>KHOCTH U ILIOIIA/b
Kpyra

11

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-

01b2-0121-b6e76faffe3d/54800/?http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-



https://resh.edu.ru/subject/lesson/2040/start/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54791/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54791/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54791/
https://resh.edu.ru/subject/lesson/2018/start/
https://resh.edu.ru/subject/lesson/3140/start/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54772/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54775/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54772/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54775/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54772/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54775/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54772/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54775/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54772/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54775/
https://resh.edu.ru/subject/lesson/3039/start/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54780/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54780/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54780/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54758/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54762/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54758/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54762/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54758/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54762/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54758/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54762/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54758/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54762/
https://resh.edu.ru/subject/lesson/2507/start/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54800/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54801/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54800/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54801/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54800/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54801/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54800/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54801/

01b2-0121-b6e76faffe3d/54801/?
d3:https://resh.edu.ru/subject/lesson/2515/start/

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-
01b2-0121-b6e76faffe3d/54806/7
http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-
01b2-0121-b6e76faffe3d/54803/?

http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-

01b2-0121-b6e76faffe3d/54812/?http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-

JBIieHHS II0CKOCTH 6 01b2-0121-b6e76faffe3d/54815/? http://school-
collection.edu.ru/catalog/rubr/7ae22ac5-0a01-
01b2-0121-b6e76faffe3d/54816/?
https://resh.edu.ru/subject/lesson/2517/start/
http://school-

Hosroperne, 0606meHIiIe’ 8 collection.edu.ru/catalog/rubr/c38dad01-6bf9-

CHCTCMATH3ALHA SHAHIU 468e-bdc9-d146771a8552/109885/
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http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54800/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54801/
https://resh.edu.ru/subject/lesson/2515/start/
https://resh.edu.ru/subject/lesson/2515/start/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54806/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54806/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54806/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54803/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54803/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54803/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54812/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54815/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54812/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54815/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54812/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54815/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54812/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54815/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54812/?http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54815/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54816/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54816/
http://school-collection.edu.ru/catalog/rubr/7ae22ac5-0a01-01b2-0121-b6e76faffe3d/54816/
https://resh.edu.ru/subject/lesson/2517/start/
http://school-collection.edu.ru/catalog/rubr/c38dad01-6bf9-468e-bdc9-d146771a8552/109885/
http://school-collection.edu.ru/catalog/rubr/c38dad01-6bf9-468e-bdc9-d146771a8552/109885/
http://school-collection.edu.ru/catalog/rubr/c38dad01-6bf9-468e-bdc9-d146771a8552/109885/

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

7 knmacc-I'eomerpus 7-9 Aranacsaun JI. C.. byrycos B.®., M., [Ipocsenienue
8 knacc-Mep3msak AT, ITomsakos B. M., M., IIpocsemienue

9 knacc- CmupnoB B.A.,CmupnoBa U.M. .M. IIpocseuienne

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
['eometpus 7-9 yrinyOneHHsblid ypoBeHb. MeToanueckoe nocodue byiko

E.B.,Mep3nsak A.I' ,Mocksa- Benrana-I'pa,2020

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccniickast 35IeKTpOHHAS IIKOJIBI

https://resh.edu.ru/

Enunas xomnexkius LIOP

http://school-collection.edu.ru/catalog/

MatemMaTtudeckue dTIHOIbI

https://etudes.ru/

TecThl MO MaTEMaTUKE OHJIAMH

https://onlinetestpad.com/ru/tests/math

Cnam OI'D



https://oge.sdamgia.ru/
Pemry EI'D

https://ege.sdamgia.ru/
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